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1. INTRODUCTION

1.1. Reasons for initiating the study programme

The study programme in Informatics has been offered at the Department of Informatics, University of Rijeka
since the department was founded back in 2008. However, the hist@tydying informatics at the University

of Rijeka dates back even further. Starting from 1975, it was first carried out asyetwpand later as a four

year study programme in Informatics at the then Faculty of Industrial Education. In the year 1984#©85
study programme in mathematics and informatics was launched at the then Faculty of Education, where the
Institute for Informatics was founded in 1987. Its aim was to bring together all the material from the field of
informatics and to modernise thee&ching content for this study programme by applying information
technology. The Institute for Informatics was renamed Department of Informatics in 1994. First it formed part
of the Faculty of Education, and since 1998 of the newly founded Faculty of Higmamd Social Sciences in
Rijeka. In the academic year 1999/2000, a doubhégor study programme in Informatics was launched. It was
designed as an open programme that could be combined with other study programmes at the Faculty of
Humanities and Soci8kciences such as philosophy, history, pedagogy, English language, German language etc.
In 2004, a doublenajor in physics and informatics was also launched. A permit for the independent-single
major undergraduate study programme in Informatics, aligneti wie principles of the Bologna process, was
issued in the academic year 2005/2088ter the Department of Informatic®niversity of Rijeka was founded

in 2008, all permits for carrying out the said study programmes held by the former department achiéy

of Humanities and Social Sciences were transferred to the Department as its legal successor.

By decision of the Commercial Court in Rijeka2(6193-10, dated December 31, 2021), the name of the
Department of Informatics was changed to thacuty of Informatics and Digital Technologies

In its proposed form, with minor modifications introduced in the academic year 2012/2013, the study
programme wagarried outuntil the academic year 2018/2019, which saw the intensification of work on its
modifications started in 2017 as part of the Stand4INFO project.

TheFaculty (formeDepartment of Informaticswas a partner in the projeaiStand4INF@ Development of
Higher Education Standards of Professional Interest, Qualification Standards and StudynRregbased on

the Croatian Qualifications Framework in the Field of Informéaticgp://stand4info.foi.hr/), which was part

of the ESF projectimprovement of Higher Education Quality with the Application of tBeatian
Qualifications Framewodk coordinated by the Faculty of Organisation and Informatics (FOI) of the University
of Zagreb. In included joint work on the standards of professional interest and qualifications, as well as on the
revision of study progimmes, including this one.

Amendments to the existing study programme were necessary in order to align it with the requirements of
the labour market, which follows the dynamics and rapid development of ICT, and to increase the quality and
modularity of thestudy programme. They were introduced with the aim of aligning the study programme with
the future qualification standard for the university bachelor of informatics, which is in the process of being
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entered in the CROQF register. The percentage of mddi@TS credits is rather high, but the objectives of
the majority of courses within the existing study programme have not changed significantly, so we can talk
about the modernisation of the existing programme.

The proposed study programme consists of teenpulsorypart, equal for all students, and elective modules
that students may choose according to their own preferences and interests. Learning outcomes for
compulsorycourses (first two years of the study programme and couBsehelo® ThesiandUndergraduate
Internshipin the last semester of the 3rd year) have been aligned with units of learning outcomes (ULOSs) for
the proposed qualification standard for tleachelor of informaticsand assigned appropriate assessments.
This qualification standarcorresponds to the occupation of software engineer from the CROQF occupational
standard subregisteh(tps://hko.srce.hr/registar/standarezanimanja/detalji/1).

The modules are introduced in the 3rd year of studies as sets of related courses. They are intended to cover
a wide range of different jobs expected on the presdat labour market fronginformation scientists, i.e.
software engineers who completed undgaduate study programmes in informatics. They also allow

students to specialize in those fields that correspond to their preferences. When designing the modules,
special attention was paid to the requirements of the labour market as well as to the gadficimilar

study programmes in this field. As a result, 4 modules have been proposed:

1 Software Development (SD)

2 Communication Systems (CS)
3. Multimedia Systems (MMS)
4

Information Systems (IS)

In the 3rd year of their studies, students choose one of the modules, thus specializing in the chosen field of
informatics. In addition, students can choagempulsorycourses from other modules as their elective courses

or they can choose shared electiweurses, which also increased in number compared to the previous version
of the study programme. Elective courses includgous courses in mathematittsat werecompulsoryin the
previous version of the programme. Since their outcomes do not fall ucal@pulsorylearning outcomes
according to the future CROQF standard for the university bachelor of informatics, students can now choose
them as elective courses. Another novelty is the possilafignrollinginto one of the shared elective courses
offered by the University of Rijeka and its constituents, vatminimumof 3 ECTS credits.

1.2. Evaluation of rationality of the study programme and alignment with the institutional
strategy for the development of study programmes

Given the interdisciplinaryature of informatics, according to CROQF some occupations from the field of
informatics belong to sector XVIII Information and Communication, and some to sector VII Electrical
Engineering and Computing (subsector Computing). The status and possifolititee development of
Information and Communication Sector are elaborated in more detail in the Industrial Strategy of the Republic
of Croatia 20142020, according to which the two prevailing activities in the ICT industry, namely computer
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programming, casultancy and related services and telecommunications generated almost three fourths of
the added value in the industry and employed almost two thirds of the total number of employees in the
industry. The Industrial Strategy highlights the lack of edunatidorce as the biggest problem of the ICT
industry already at this stage, and especially in near future, as demand for IT professionals will continue and
ICT will represent the main generator of economic and social development. For this reason, driariio

have modern study programmes that will form future IT professionals, such as the proposed undergraduate
study programmein informatics, offering competencies corresponding to the occupation of software
engineer.

The new version of the study pragnme, and especially the introduction of modules dvdergraduate
Internshipas a new course, are aligned with the objectives and tasks of the Strategy of the UnofdRgieka
2014¢2020 and especially with:

lle ¢ 2 Listing practical competencies gaateed on completion of degree programmes and harmonising
degree programmes in the process or (re)accreditation

and also with:

lla - 4.2a Increamg the number of students itechnology biology, medicine,biotechrology and natural
sciences, in information and communicatiand inrelatedinterdisciplinary fields

lIb-1.1 Increamg the student satisfaction index
Ild¢ 1 Increasng the number of students ithe incoming and outgoing mobility system.

When we talk abouincreasing the quality of studies, study programme satisfaction surveys showed that
students at theFaculty of Informatics and Digital Technologiested out the following aspects of studies as
least satisfactorydPossibilityof gainingpractical competncie€, iNumber of dective coursesanddTraining

for jobs in the professioh By modernising the study programme, introducing the colselergraduate
Internshipand offering the choice of not only a larger number of elective courses, but also mathelgsiality

of study programme will improve, as well as the satisfaction of enrolled students, which will also enable larger
enrolment quotas.

The planned duration of each course is one semester, which enables dynamic exchange of content. It also
allows stidents to go to other domestic or foreign universities at any stage of their study programme, and
enables visiting students to come through mobility and student exchange schemes, such as Erasmus+.

1.3. Comparison of the study programme with similar @nognes at accredited higher
education institutions in the Republic of Croatia and EU

Coursesn informatics, under same or related names, but with similar contentfanad in most of European
and American study programmes. Basic topics they usuallyetamdlude: programming, operating systems,
Internet, computer networks, multimedia, databases, computer architecture etc.

During the undergraduate study programme, students acquire fundamental scientific knowledge forming the
basis for IT knowledge, sues: fundamentals ofligital technology andcomputer architecture, operating
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systems, programming using algorithms and data structures, computer networks and Internet, databases,
information systems, objeatriented programming and programminfgr the Intemet, data and process
modelling, fundamentals of formal languages and creation of multimedia applications. During the
undergraduate study programmetudentsalso acquire mathematical knowledge necessary for the study
programmein informatics. This is achieved through four coursesmathematics with the possibility of
choosing additional elective courses.

The modified study programme, same as the original version of the programme, corresponds to the curriculum
of the undergraduag study programme Information Systems at the Faculty of Organisation and Informatics
of the University of Zagreh FOI [ittps://www.foi.unizg.hr/studiji/pds/ips#informacijsi-sustav), that is, it
represents a modernised version of this study programme.

Although the study programme, according to the classification in the Republic of Croatia, belongs to social
sciences, certain elements related to the modules or specificsesuare also aligned with technical study
programmes: undergraduate study programnd€omputer and Information Scienceat the Faculty of
Computer and Information Science, University of Ljubljana, Slovenigos {/fri.uni-lj.si/en/study-
programme/computerand-information-sciencg, undergraduate study programmé@ omputer Scienceat

the Graz University of Technology, Austria
(https://www.tugraz.at/studium/studienangebot/bachelorstudien/informatik/ and undergraduate study
programmedComputing at the Faculty of Electrical Engineering and Computing, University of Za§teR
(https://www.fer.unizg.hr/studiji/fer3/racunarstvg.
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2. GENERAL INFORMATION

2.1. Name of the study programme

Undergraduate study programme in informatics

2.2. Provider and institutiomplementing the study programme

University of Rijek&aculty of Informatics and Digital Technologies

wkRYAES aliS26A06 HX pmnnn wiaS{l

2.3. Type of the study programme

Undergraduate university programme

2.4. Duration of the study programme

Anticipated duration of theUndergraduate study programme in informatics is three academic years, i.e. Six
semesters.

Upon completion, the student acquiresminimumof 180 ECTS credits.

2.5. Enrolment requirements

Candidates who have completed feyear secodary education and passed the nationwide leaving exam
according to applicable requirements, and pursuant to the law, are entitled to respond to the call for
applications forthe Undergraduate university study programme in informatics. The choicadidates for
enrolment into the undergraduate university study programme is made based on the grades achieved in the
secondary school and results of nationwide leaving exam.

The right to apply is granted to the citizens of the Republic of Croatia, focgigens and stateless persons.

2.6. Competencies
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Competencies

Upon completion of theundergraduate study programme in informatics, students gain competencies from
the sets of competencies corresponding to the occupation of software engineer IGR@QF occupational
standard subregisteh(tps://hko.srce.hr/registar/standarezanimanja/detalji/1)

Sets of competencies:

=

Cooperation and communicatiafuring softwaredevelopment
Modelling,restructuringand enhancingousiness processes

Database design

Softwaredevelopment

Designingechnical and communication infrastructure and information syséem
Writing software documentation

Information system integration

Testing information sstems and their components

. Software maintenance

10. Personal and professional development in théeTd

11.Enhancinghe development process and wdoad organisation in the Ifield

©CoOoNOO~WDN

Key tasks

Following the completion of the study programme, students acqlitewledge and skills that will enable
them to perform the following key tasks (according to the list of key tasks corresponding to the occupation of
software engineer in the CROQF occupational standard subregister):

1. Developing and testing softwammmponents

2. Integrating and testingoftwaresolutions

3. Adapting, implementing and maintainisgftware

4. Supporting development activities in informatics

5. Documentingsoftware and individual software components

Possibility to continue education (at a highervel)

A student who has completed thdndergraduate study programme in informatics can enrol into the graduate
study programman informatics at all universities in Croatia and worldwide. They may be required to take
supplemental exams.

2.7. Location andguiipment

Since October 2012, theaculty of Informatics and Digital Technologiéthe University of Rijeka operates in

a building situated within the University Campus on Trsat. The facilities used ba¢hiyaccount for 14.86%

of net surface areafahe entire object (1,411.73 m2) intended for university departments. In addition to our
department, the building is also home to tli@culty of Mathematicdacultyof Physics and Department of
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Biotechnology, Campus Branch of the University Library &Rif@RRNetCenter for Learning and Teaching
Support University IT Centre, Centre for Advanced Computing and Modelling etc.

Out of the total surface area of tieaculty classrooms, laboratories and demonstration rooms take up 837.18
m2, professorébffices account for 574.55 m2 and library takes up 313 m2.FHuelltyalso has at its disposal

two large lecture halls that can accommodate 100 and 150 students each, as well as two smaller ones that can
accommodate 40 to 50 students. We currently have 3 cormapalassrooms with 83 modern computers, and

from the beginning of the academic year 2019/2020 we will have another computer classroom with 36 new
computers, which means almost 120 computers in total for our classes. In additioraitdty has 2
laboratoties with stateof-the-art computer equipment and a room used by doctoral students for their work
and research. Undergraduate and graduate students have at their disposal an additional computer classroom
for individual work and training, which holds 15 camgrs. The library within the building is also equipped

with computers, so this is another place where students can do their homework, write their papers, do their
research etc.

All classrooms have fixed LCD projectors and a computer to which they arectethnThe equipment is used
during classesbut students can also use it outside cléisse with their AAI identity. Computer classrooms

also have power sockets and network ports to which students can connect their laptops. Wireless network is
availablem classrooms, but also in other parts of the building.

Computer equipment used by thEacultyemployees in their work (computers in their offices) has been
procured in the past years so as to ensure that none of them is older than 5 years. Funds foguifiraent

are ensured from the revenues of tik@culty Professors also get the necessary equipment for their scientific
research work, such as tablets, laptops etc. from the funds obtained for scientific projects.

2.8. Use of ¢earning system

The study programme will uselearning technologies and methods folendedor fully onlineteaching

All courses will be included asceurses in one of the learning management systems. For example, in Merlin
system by SRCE, which is based on the Momuk&rsource system

2.9. Professional or academic title or degree awarded upon completion of the study
programme

Bachelor ofnformatics.
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3. DESCRIPTION OF THE STUDY PROGRAMME

oooooo

3.1. List otompulsoryand elective courses and/or modulggh the number of class hours
required for their implementation and the number of ECTS credits

LIST OF MODULES/COURSES

Semester: 1
MODULE COURSE COURSE INSTRUCTO| L E S | ECTY STATUS
All Mathematics 1 Asst. Prof. Milend 2 OAq 30 | 30 | 0| 5 C
PhD
All Fundamentals of Cdzft f t NRF¥P a| 30| 30| 0 5 C
Programming PhD
All Fundamentals of Informaticsf Cdzf £ t NR+d -{| 30 | 30 | O 5 C
LLIOAGZ t K5
All Multimedia Systems Cdzft f t NRBF¥P b 30| 300 5 C
. 20A03 t K5
All Fundamentals of Economics Asocd t NRTd . zZ 30| 30| O 5 C
for IT students PhD
English Language for IT Asst. Prof[ dzOA L Dbl{ 30| 30 |0 4 C
All Profession Prskalo, PhiDAsst. Prof.
Vanja Slavuj, PhD
All Physical Education 1 Sergio de Privitelli®®hD 0 300 1 C
LIST OF MODULES/COURSES
Semester: 2
MODULE COURSE COURSE INSTRUCTO| L E | S| ECTY STATUS
All Mathematics 2 330D tNRBTOD 30| 30| O 5 C
All Introduction to Algorithms Cdzft f t NRB¥P a| 30| 30| 0 5 C
and Data Structures PhDk ! a420d a
.F1TIFNROZ t K5
All Operating Systems 1 33200 t NRPTFP 30| 30| 0 5 C
Y2l 6A0Z t K5
All Data Modelling Asst. ProfMartina 30| 30| 0 5 C
I OSy 6 NB yPEINJ Y
All Computer Architectureand |Cdzf £ t N2R¥d L[| 30| 30 |0 5 C
Organization
All Fundamentals of Probability| Asst. Prof{ I Yy Rl . ¢ 30 | 30 | O 4 C
and Statistics . I 9RhD
Al Physical Education 2 Sergio de Privitellid®>hD 01310 1 c

1 IMPORTANTnsertCif the course is compulsory Bif the course is elective.

2IMPORTANThsertCif the course is compulsory Eif the course is elective.
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LIST OF MODULES/COURSES

Semester: 3
MODULE COURSE COURSE INSTRUCTO| L E S | ECTY STATUS
All Mathematics 3 Asst. Prof. Marija 30| 30| O 5 C
al1aAY20A0>
All Business Process Analysis | 842 0® t N2PFd 30| 30 |0 5 C
PhD
All ObjectOriented Asg. Prof.Miran Pobar, 3030 |0 5 C
Progranming PhD
All Computer Networks Asst. Proft SRNI y g 30| 30| 0| 5 C
PhD
All Databases Cdzf f t NRF¥TD t| 30|30 |0 5 C
PhD
All Information Systems Asst. ProfMartina 3030 |0 5 C
Development Il OSYOoONBYSNI Y
LIST OF MODULES/COURSES
Semester: 4
MODULE COURSE COURSE INSTRUCTO| L E | S| ECTY STATUS
All Operations Research Asst. Prof. Martina Holenk{ 30 | 30 | O 5 C
Dlab, PhD
All Introduction to Web 330D tNRBTOD 30| 30 | O 5 C
Programming Prskalo, PhD
All Algorithms and Data Asocd t NR¥d al|{ 30| 30| 0 5 C
Structures T EFNROET t K5
All Information Technology CdzZff t NRTD {|30|30]|0 5 C
Project Management LLIOABZ t K5
All Introduction to Software 1 33200 t NRPTFP 30| 30| 0 5 C
Engineering PhD
All Security of Informationand |! 832 O0d® t NRFd 30| 30 | O 5 C
Communication Systems Y2Ol 6A0X t K5
LIST OF MODULES/COURSES
Semester: 5
MODULE COURSE COURSE INSTRUCTO| L E S | ECTY STATUS
SD Programming Paradigms an{ Assoc. Profa I N Y |- 30| 30 | O 5 C
Languages Kos, PhD
SD Programming for Complex | Fullt N2 T | y I 30| 30 | O 5 C
Problem Solving PhD
SD Web Programming Asst. ProfVedrana A £ S| 30 | 30 | O 5 C
PhD

3 IMPORTANTnsertCif the course is compulsory Eif the course is elective.
4IMPORTANTnsertCif the course is compulsory Eif the course is elective.

5 IMPORTANTnsertCif the course is compulsory Bif the cairse is elective.
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CS Communication Networks | Asst. ProfVedrana A f S{ 30 | 30 | O 5 C
PhD
CS Network and Mobile Assoc. Prof. 2 OARF N[ 30 | 30 | O 5 C
Operating Systems Y2Ol 6A0X t K5
CS Social Network Analysis FullProf.! yI aSO(G| 30|30 |0]| 5 C
PhD
MMS MultimediaTechnologies Asst. ProfMiran Pobar, 30 | 30 | O 5 C
PhD
MMS Computer Graphics Asst. ProfMartina Holenko| 30 | 30 | O 5 C
Dlab, PhD
MMS Computer Animation Asst. Prof. Vanj&lavuij, 30| 30 | O 5 C
PhD
IS Database Administration and Full Proft I G NAT A | 30 | 30 | O 5 C
Security PhD
IS User Interface and Assoc. ProfSanja2 I Y RN 30 | 30 | O 5 C
Interaction Design PhD
IS Information Systems for Asst.Prof. Martina 30| 30 | O 5 C
Specific Brposes I OSy 6 NB yPEINJ Y
SD/CS/ | Elective courses (from other 30| 30| 0| 15 E
modules or common)
MMS/IS
Common elective courses
Introduction to Theoretical |Cdzf f t NBF¥d -{| 30| 30 | O 5 E
Computing LLIOAGZ t K5
Combinatorics Full Prof. Sanja Rukavina,| 30 | 30 | O 5 E
PhD
Numerical Mathematics l3adGdd tNRPFD [30[30|0]| 5 E
PhD
Mathematical Logic Asst. Prof. Tajana Ban 30| 30| O 5 E
Kirigin, PhD
LIST OF MODULES/COURSES
Semester: 6
MODULE COURSE COURSE INSTRUCTO| L E S | ECTY STATUS
All . OKSf 2NRa ¢K 8 C
All Undergraduate Internship | Asst. ProfMartina Holenko| 0 | 80 | O 4 C
Dlab, PhD Full Prof.
tFGNRAT AL t20
SD Desktop and Mobile Asoc. Profa | NRA 2 | 30 30 |0 5 C
Application Development .F1TFNRAOZ t K5
SD Programming for Data Cdzft f t NRF¥TDP a/ 30| 30| 0 5 C
Science PhD

6 IMPORTANTnsertCif the course is compulsory Bif the course is elective.
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CS Introduction to Embedded | Asst. ProfMiran Pobar, 30 | 30
Systems and the Internet of | PhD
Things
CS Computer System Asst. ProfVedrana A £ S{ 30 | 30
Administration PhD
MMS Fundamentals of Game Assoc. Profa | N Y |- 30 | 30
Development Kos, PhD
MMS Multimedia Design Full Profb I G I O+ 1| 30 | 30
. 20A08Z tK5
IS Introduction to Data Analysiq Asst.Prof. Lucid I 6 A y'| 30 | 30
and Visualization Prskalo, PhD
IS Next GeneratiorDatabases | Asst. ProfDanijelawl { O| 30 | 30
PhD
SD/CS/ | Elective course (from other 30 | 30
modules or common)
MMS/IS
All Elective course (common University of Rijeka
elective course offered by
the University of
Rijeka/course from another
module/common elective
course)
Common elective courses
Code Optimization Asst. ProfVedrana A £ S{ 30 | 30
PhD
Discrete Mathematics CdzZff t NR¥d 5| 30| 30
PhD
Set Theory Asst. Prof. Tajana Ban 30 | 30
Kirigin, PhD
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3.2. Course description

COURSE DESCRIPTION

Course instructor laadd tNRPFP aAftSyl {20A08Z t K5
Name of the course Mathematics 1

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number ofclass hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to master basic concepts and results of basic mathematics
relations, functions) and linear algebra (matrices, determinants, system of linear equatibnd), are
absolutely vital for the application of mathematical knowledge in information sciences. Furthermore, {
objective of the course is to encourage and train students to use logical reasoning and apply their
mathematical knowledge in science andromy.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

I11. Describe the basics of mathematical mdtuhgy and formulation of formal mathematical theory,
distinguish between concepts of definitiamd theorem as well as between usual types of
mathematical proof.

I12. Analyse and formally write mathematical statements using appropriate conventional propositit
logic formulas or quantification logic formulas.

I3. Analyse relations and operations between sets

14. Define and analyse properties of binary relations, including equivalence and order relations, a
apply them to solve problems from the field of information sciences.

I5. Present basic concepts and theorems of matrix calculus.

16. Apply matrix calculus to sohaandard mathematical problems and problems from the field of
information sciences.

I7. Demonstrate basic theorems on the solvability of systems of linear equations.

I8. Model an actual problem using the system of linear equations and inequalities and choaosghthe
method for solving the system of linear equations and inequalities.

4. Course content

1 Fundamentals of mathematical moltiag in science. Structure of presenting a mathematical the
and standard typesf mathematical proof.
1 Mathematical inductiormethod.
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I Syntax and semantics of propositional logic. Basics of quantification logic.
1 Sets, set operations.
9 Classification of binary relations. Equivalence relations. Order relations.
9 Functions. Function compaosition. Inverse functions.
1 Equipotent setsFinite and infinite setCardinality.
1 Concepts of matrix addition and multiplication, matrix rank and inverse matrix.
1 Determinant and properties of determinants.
1 System of linear equations. Existence of solution. General solution of the linear syfstepations.
Gaussian elimination.
1 System of linear inequalities.
X lectures X individual assignments
[ ] seminars and workshops X] multimedia and network
5. Manner of instruction X exercises []laboratories
X distance learning [ ] mentorship
[ ] fieldwork [ ] other

6. Comments

Classes are held biendedform, by combining classroom work,
individual work outside the classrooamd elearning, using a learning
management system (LM detailed schedule with online
assignments and classroom lectures will be defined in the syllabus
When they enrol into this course, students will be instructed to use
tools available in the system.

7. Student responsibilities

Student responsibilities for this co

1 Regularly attend classes and patrticipate in course activities within the distance learning syster
1 Participate in assessments (tests and preliminary exams) and obtain enough credits for taking
exam. Minimum number of credits (per activity) necesgariake the final exam is specified in the

detailed course syllabus.

1 Inthe final exam, present the acquired material in a waefjued manner according to the content |
the course. Passing score for the exam is 50%.
A detailed scoring system for the caer including individual passing scores, will be specified in the cou

urse are as foow

syllabus.

8. Monitoring of student work

Class attendance | 2 | Class participation Seminar paper Experimental work
Written exam Oral exam 1.5 | Essay Research

Project gg::snsﬁgﬁt 1.5 | Report Practical work
Portfolio

7 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Titevalue

course. Usempty fields for additional activities.
Faculty of Informatics and Digital Technologies
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9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

The set of learning outcomes is assessed through short tests, preliminary exams and an oral exam.

9 Inthe written or online assessment (tests), students demonstrate their understanding of theore
concepts from the course material (13, 14, 15, 16) through multiple choice questions, fill in the bl
guestions and essay questions. For example, provide amgbe of binary relation, which is an
equivalence relation, with the explanation of necessary properties, and determine the
corresponding equivalence class and partition.

1 In the written assessment (preliminary exams), students demonstrate that they hasterad the
course material through mathematical modelling of a problem, application of knowledge to spe
assignments, analysis of properties and choice of methods for solving the problem (12, 13, 14, |
18). For example, write a given sentencengsa propositional logic formula and establish the
corresponding normal forms and test their validity, satisfiability and refutability.

9 In the written and oral assessment (final exam), students demonstrate that they have mastere
theoretical concepts fothe course material through mathematical modelling of a problem,
formulation of mathematical statements, analysis of properties and discussion of examples an
proving them using an appropriate method (11, 12, 13, 14, I5, 16, 17). For example, recogiaiz
relations among offered examples of binary relations, and explain the necessary properties.

10. Mandatory literature (at the time of submission of study programme proposal)

1. a® wkrRAGE ! 386Ny L RA2: ~12tall (yeAadlsz 1
22Y0 | 2NDNIAOEtBAGERI S ¢SKYAG6{lF {yeAdl s %k IN

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. a® {20A6> a® al NAYy2PA0x wSLISGAG2NRA S & NA 2!

2004.
2. B5A@2F 1Y ¢d ldzyal 1z aldSYFaGATlE TF AYTF2NNII
+ N} ORAYS wnnno

3. B. Divjak, T. Hunjak, Zbirka zadataka iz matematike, TIVA, Fakultet organizacije i informatike|
+ N} ORAYS HAnH®

12. Number of assigned reading capie relation to the number of students currently attending the cour

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations wile madefor the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieb) the last week of classesudents will evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor CdzZf tNRFTP® alal aliSiAdox tKS5
Name of the course Fundamentals of Programming

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The course provides basic understandingafgramming approaches, concepts and procedures and giv
an introduction to modular software structure. The course includes topics related to algorithm
development and implementation processes, use of language constructs in a simple programming cdg
methods of code debugging. The course introduces students to some commonly used algorithms in &
imperative programming language.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

1.

12.

Design basic components of an algorithm, concretize them up to the level of procedural algori
and write them down using pseudocode or activity diagram.

Choose apmpriate types of data for a given problem and efficiently store the input data and
implement the chosen organisation of data using a given imperative programming language.

. Adapt and optimise the algorithm solution given as a pseudocode or activity diagreonding to

the specificities of programming constructs (selection, iteration...) of a given imperative
programming language.

Choose parts of algorithm that can be isolated into separate units and executed as subroutine
implement them using a giveamperative programming language.

. Build own subroutine libraries with commonly used subroutines and include them into progran

necessary.

. Choose appropriate log structure for storing data into files and implement it using a given

programming language.

. Interpret error and warning messages returned by the compiler and fix the given program

accordingly.

. Choose test samples of input data for testing a given program for usual and marginally permiti

instances of a given problem.
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4. Course content

Basics oprogramming language syntéxariables and assignment, input and output, types of data and
expressions). Execution flow controléise statement, simpler use of loops: while Aghile, program
style). Multiway branch in a programme (logical expressinasted if statement, switch statement). More
complex use of loops: while, dehile, for. Loop design (loop exit, nested loops, loop troubleshooting).
Array. Structures. String. Functions (valeturning functions, type casting, functions defined by the
programmer, procedural abstraction, local variables). Void functions. Reference value forwarding. Fu
libraries.

Functional testing. Troubleshooting techniques. Function overriding. Files. Directories.

X lectures X individual assignments

[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction [X] exercises [X] laboratories

X distance learning [ ] mentorship

[ ]fieldwork [ ] other

Classes are held by combining classroom work, computer laborato
work and individual work outside the classm, usinga learning

6. Comments management system (LMS)/hen they enrol into this course, studen
will be instructed to use the distance learning system. A detailed
schedule with lectures and exercises will be defined in the syllabus

7. Student responsibilities

Student responsibilities for this course are as follows:

1 Regularly follow course activities within the distance learning system, prepare for classes (do
homework) and attend classes taking place in the form of lectures, auditory and/or laboratory
exercises.

9 Participate in continuous assessment (theoretical praktical quizzes and preliminary exams) and
successfully pass them.

I Score at least 50% on the final exam.

A detailed scoring system for the course and passing scores for individual activities will be specified i

course syllabus.

8. Monitoring of student work

Class attendance| 2 Clas_s_ . Seminar paper Experimental work
participation

Written exam Oral exam Essay Research

: ntin .

Project Continuous 1 Report Practical work
assessment

Portfolio Preliminary 1 Quizzes 1
exams

8 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Titevalue
course. Use empty fields for additional activities.
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9. Assessment ¢darning outcomes in class and at the final exam (procedure and examples)

1 Practical assessment on a computer (participation in solving assignments in class, answering qu
(11). For example, answering questions related to the design of basic algorithm components.

1 Written or online assessment of theoretical knowledge (ge®) (12, 13). For example, assessment of
theoretical knowledge through multiple choice questions, fill in the blank and/or essay questions
regarding types of data and programming language constructs (sequential flow of program execy
selection, iteraion).

1 Practical assessment on a computer (homework), where students solve simple problems by desi
an algorithm for problem solving and its implementation in a chosen programming languai@®. (13,

1 Practical assessment (homework and preliminary exarhgre students need to build their own
subroutine libraries with commonly used subroutines and include them into a program and implel
file storage (1516).

1 Practical assessment (homework and preliminary exam), in which students need to know how to
interpret error messages and fix the programme accordingly&)7For example, to test a program
students need to prepare test samples.

1 Practical assessment (final exam), where students apply the acquired programming skills and
knowledge to solve assignmis according to the set instructions and evaluation criteria (12, 13, 14, |
16).

10. Mandatory literature (at the time of submission of study programme proposal)

1. Wdzf A2y ~NAOFNE . 2NRa az2d0A1Y 5SYAa likefoxadadliNI y
Element, Zagreb, 2001.

2.al2F alGSGAGY {{NRLIWGF dd LINBRYSG t NRINI YANI
Rijeci, Rijeka 2012.

11. Optional/additional literature (at the time of submission of the study programmpgosal)

M® bAYyl [ALX 2AYY t NRINIYANIyYy2SkmxI ¢Lx! ¢A&]FN
HO +dzf AYTZ wodY Y%oANII~NARBPSYRRSABIRE (%I Adnso
3. Walter Savitch: Problem Solving in C++, Pearson Publishing, 2006.

12. Number of assigned reading cogieselation to the number of students currently attending the cours

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations wile madefor the purpose of ensuring and continuously improving the quality g
classes and study programrigs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classesudents will evaluate the quality of
classes using an anonymous questionnaire. Studantsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Fullt N2T® { | y-REIOABNI A KBEA D
Name of the course Fundamentals of Informatics

Study programme Undergraduate university programme Informatics
Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studetdsacquire basic knowledge from the field of information and
communications technology, basic principles of computer operation and basics of programming paradi

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expectedkarning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:
I1. Describe basic components of a computer system: hardware and numerical formats.
12. Apply information and communications technologies when solving-semiplex problems related
to data collection, processing and presentation using office management applications.
I3. Choose and apply basic Internet servicem@l, information search, use drsetup of web browser
etc.).
4. Recognise and express development trends in the information and communications technology

I5. Name and group properties of different types of licences in the field of software development a
application.

6. Recognize and grougasic properties of software and programming languages.

I7. Use basic program structures, control elements and data structures in a programming languag
(Python).

18. Apply regular expressions in programs for simple business data processing (Python).

4. Course auent

1 Introduction to informatics, overview of concepts and definitions.

9 Historical overview of the development of hardware, computer paradigms, operating systems a
programming languages.

1 Introduction to computer structure. Command execution on a corepulumerical formats and
representations.

1 Introduction to theoreticabasis-efcomputing. Finitestate automata and regular expressions.

1 Properties and types of programming languages.

1 Introduction to Python, command syntax. Data structures. Functi@ggilar expressions. Packages
Visualization.

1 Software licensing.
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1 Development trends in the information and communications technology.
1 Writing of academic papers, creation of (business) presentations.
1 Use of applications and basic Internet serviceftice operations.

X lectures X individual assignments

X] seminars and workshops X] multimedia and network
5. Manner of instruction X exercises [_]laboratories

[X] distance learnig [ ] mentorship

X fieldwork [ ] other

Classes are held by combining classroom work and computer labore
work with individual work outside the classroand elearning, using a
learning management system (LM8)detailed schedule of lectures an
exercises will be specified in the syllabwéen they enrol into this
course, students will be instructed to use the tools available in the
system.

Fieldwork is organised according to the possibilities (e.qg. visit to the
Peek&Poke museum)

6. Comments

7. Student responsibilities

Student responsibilities fahis course are as follows:

1 Regularly follow and take part in course activities.

1 Participate in continuous assessment (preliminary exams).

1 Do homework and complete individual assignments during exercises.

1 Independently write a seminar paper according e instructions on academic writing and prepare
presentation of the paper.

1 Complete a programming assignment in Python, which includes and joins the elements specifie
under learning outcomes, especially the application of regular expressions.

1 Written (or online) final exam for the course covers all the course material and requires a score
50% to pass.

1 A detailed scoring system for the course will be specified in the course syllabus.

8. Monitoring of student work

Class attendance | 2 | Clasarticipation Seminar paper Experimental work
Written exam 1 | Oral exam Essay Research
. ntin .
Project Continuous 1 Report Practical work 1
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final goragedure and examples)

9 IMPORTANEnterthe appropriate proportion of ECTS credits for each activity so that the total number of credits equals the ECTS value of the

course. Use empty fields for additional activities.
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Learning outcomes can be assessed through a written or oral exam, online assessments under contro
conditions or practical assessment (on a computer or by completing individual assignments):

1 Written and/or online assessment tie knowledge of basic components and operating principles
a computer system: hardware and numerical representations. (11)

1 Written and/or online assessment of the knowledge of information and communications techno
including development trends. (14)

1 Practical assessment of the use of applications in office operations through writing and text
formatting assignments, creation of business presentations and basic business data collection,
processing and analysis, their application in the individual pegjar of a seminar paper, including
the elements of learning outcomes. (12, 13)

1 Or: Group or individual seminar paper for assessing the use of applications in office operations
through writing and text formatting assignments, creation of business presentgand basic
business data collection, processing and analysis. (12, 13)

1 Written and/or online assessment in relation to identifying and grouping of different software
licenses. (15)

1 Written and/or online assessment consisting of recognising and grogpiftggare and programming
language properties and basics of Python programming language syntax. (16, 17)

1 Creation of a programme including practical application of regular expressions for a pretil&ng
task including data collection, processing andsgrgation in Python programming language. (12, |

10. Mandatory literature (at the time of submission of study programme proposal)

1. Learning material available in thel@arning system, together with own notes and materials from
lectures and exercises.

2. B2NIYy YIEFFLIOGAGET !'yi2yA2 t200A032 {ayaAdiy ~RS
pogled na programiranje, Element, 2016.

3. [S2 . dzZRAYXZ tNBRN}I3I . NRSIFYyFIOY %tlda1l al NJ dzb
u Pythonu, Elemnt, 2017.

4. G. Michael Schneider, Judith Gersting, Invitation to Computer Science; (MindTap Course List),
Cengage, 8th Edition, 2018.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. C. Reynolds, P. Tymannireiples of Computer Science, Sch&@utline Series, McGraMill, 2008

12. Number of assigned reading copies in relation to the number of students currently attending the co

Title Number of copies Number of students

13. Qualitymonitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be madier the purpose of ensuring and continuously improving the quality of
classes and study programr(es part of the activities dhe Quality Assurance Committee at the Faculty o
Informatics and Digital Technologieh) the last week of classes, students will evaluate the quality of clas
using an anonymous questionnaire. Studé€aishievements in the course will also be analy§eztcentage
of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Fullt N2 F @ bk RIOGI5 I 2 Kb

Name of the course Multimedia Systems

Study programme Undergraduate university programme Informatics
Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire basic knowledge of the process of digitalization
singlemedia (text, graphics, audio, video) and possibilities of their integration in thesielaccording to
the guidelines for responsive welesgn and using multimedia standards.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

. Descrile basic concepts of multimedia and multimedia elements, as well as principles and

guidelines for weldlesign and responsive design.

. Analyse different types of wedites according to the given guidelines for wadsign.
. Choose appropriate HTML tags arabcaing style sheet elements (CSS) when creating sitds.
. Compare text and hypertext and design them for multimedia presentation elements by applyir

HTML standards.

. Compare raster graphics (bitmgpand vector graphics for print and web and creaxamples by

applying appropriate colour models and file formats.

. Record, edit and adjust video and audio for web, choosing an appropriate compression stand
. Embed the created samples of digitalised multimedia records for hypertext, graphics, audio al

video into HTML documents.

. Create and publish a wedite based on a designed navigation diagram, by integrating the creat

individual multimedia records, all in accordance with guidelines for responsivelassgpn and
using multimedia standards.

4. Courseontent

1

Concept of multimedia and hypermedia, historical overview, application of multimedia, multim
computer systems.

Basic WWW concepts (HTTP, URL, HTML) and standards (HTMidgcaniihgtyle sheets (CSS).
Principles of web design. Graphicsttgn, information design, interface design and navigation
design. Responsive web design.
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1
1
standards and graphics compression, web graphics.
1
compression. Application of audio on the web.
1
standards. Application of video on the web.
1

Embedding text into computer and formatting textual content. Typography. Concepts of hyper
and hypertextual interface elements. Application of text and hypertexthe web.

Graphics: types of graphics (bitmaps and vector graphics), image digitalization, colour schem|
Sound digitalization. Basic patterns of audio content records, speech content, music céwuieiat.

Properties and types of video. Uploading a video to a computer. Video compression and vide

Basics of the development of multimedia presentations accordingecdDDIE model. Application
of models to design and creation of multimedia wsites.

X lectures

X individual assignments

[ ] seminars and workshops

X] multimedia and network

5. Manner of instruction

X exercises

X laboratories

X distance learnig

[_] mentorship

[ ] fieldwork

[ ] other

6. Comments

Classes are held blendedform, by combining classroom work,

individual work outside the classroom andearning, using learning
management systerfLMS). Aletailed schedule with online lessons
and classroom lectures will be defined in the syllabus. When they ¢
into this course, students will be instructed to use the tools availabl

the LMS.

7. Student responsibilities

Student responsibiliéis for this cou

1 Regularly follow course activities within th&1Sand attendf2f classes taking place in the form of

rse are as follows:

lectures, auditory and/or laboratory exercises.

9 Participate in continuous assessment (theoretical and pragiicdiminary exams) and successfull

pass them.

9 Participate in discussions on a given topic on wiki (or another tool).
1 Write an individual or group paper on a given topic and present it to lecturers and other studej

M Score at least 50% on the

A detailed scoring system for the course and passing scores for individual activities will be specified i

course syllabus.

final exam.

8. Monitoring® of student work

Class attendance | 2 Class

participation

Seminar paper

Experimental work

Written exam

Oralexam

Essay

Research

10|MPORTANEnter the appropriate proportion of ECTS credits for eachtgivihat the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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Project Continuous 1.5 | Report Practical work
assessment
Portfolio Discussion 0.5 1

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

9 Discussion (on wiki or another tool) in whigtudents jointly analyse wesites with respect to the
specific criteria (11, 12), e.g. they analyse one well designed and one poorly designsitieweb
according to individual web design elements (graphical design, information design, interface ¢
andnavigation design etc.).

1 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concepts regarding multimedia and web (13, 14, 15, 16). For exam|
students name the characteristics lofpertext, compare bitmaps and vector graphics, describe
compression formats for audio, video, graphics etc. through multiple choice questions, fill in th
blank questions and essay questions.

9 Practical assessment on a computer (practical preliminary gxamhich students, based on
instructions and samples provided, need to create their own samples by using an appropriate
programming tool (13, 14, 15, 16). For example, they need to create graphics, audio and video ¢
to the ones provided, as well asHTML document formatted using CSS that will integrate all the
elements.

1 Group or individual seminar paper in the form of a multimedia web presentation and correspo
preparatory documentation according to the instructions and evaluation critefi8]lset in
advance. For example, students design a web site and present it using a navigation diagram |
page draft, create all multimedia records (hypertext, graphics, audio, video) according to
multimedia standards and integrate them into a completeb#presentation created according to
the rules of responsive web design (the lecturer evaluates the paper by using the criteria knov
the students before starting the assignment).

10. Mandatory literature (at the time of submission of study programnopgsal)

1. Vaughan, T. (2014). Multimedia: Making It Work, Ninth Edition 9th Edition, Berkeley: M¢{Eraw
Osborne Media

2.1 2A80A03 bd O6HnmMpLOd® adzZ GAYSRA2Al A adadedi OA 3

3.. SFANRI Wo bl 68 tSie pbirg @obBr BlangZagreb)R20121 2y |

4. Niederst Robbins, J. (2018). Learning Web Design, 5th Edition (A Beginner's Guide to HTML,
JavaScript, and Web Graphics), O'Reilly Media, http://www.learningwebdesign.com/

5.1 2A80A0X b® 06H My, Orine skérals prddavarfiroa uRbodHkaBgiju

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. Osborn, T. (2018). Hello Web Design: Design Fundamentals and Shortcuts-ide$igmers
2. Appropriatesoftware manuals

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students
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13. Quality monitoring methods that ensure the acquisition oflematwvledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programrfes part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieb) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passed the course tieir average grade).
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COURSE DESCRIPTION

Course instructor Asocd t NPT . 2NYI 5S0StA06X t K5
Name of the course Fundamentals of Economics fdr students

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the coursetis introduce students of informatics to basic principles of economics,
development paths and schools, and to acquire knowledge about categorical apparatus and basic pri
of economic systems, national economies, global economy system and econoitigseht line with this
general objective, the task of the course is to carefully analyse basic concepts afcummomicsand
macroeconomics in order to prepare students for future courses from this field.

2. Course enrolment requirements

There are n@ourse enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Describe characteristics of market structure and parts of business environment, including th
consumer aspect, as well as the influence of ICT on business operations and eeeisiog
processes within companies.

12. Describe principles, components and importance of financial reporting from the aspect of moc
measures of business success.

I3. Analysenformation collected from various sources and, based on the analysis conducted, idel
possible business opportunities, anticipate cost levels and cost trends important for efficient
business decision making processes.

14. Analyse the effects of measuresdaimstruments of economic policy and understand the
mechanisms of their operation and manners in which they affect business operations, as well
macroeconomic developments.

I5. Explain the importance of business planning and managing market risks, foithsaon the role
and importance of information systems in the process, and create a business plan and feasibi
study for an ICT project with the application of business event and transaction records for the
purpose of higkguality financial reporting.

16. Apply quantitative and qualitative methods for making business decisions and managing risks
ICT sector, and describe and apply entrepreneurial strategies, with the development of possil]
tactics and innovative solutions for improving business pgees for entrepreneurs.

Faculty of Informatics and Digital Technologies
Radmi | e MB&1OM Rijeka|Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749 —



http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

UDIORY,
) M 4,

FACULTY OF INFORMATICS AND @
® N DIGITAL TECHNOLOGIES r | ey
| | UNIVERSITY OF RIJEKA U™

I7. Determine the role and importance of services in contemporary economies based on ICT sen
and design a service development strategy and efficiently manage its development.

4. Course content

1 Fundamentals and development of emmic science and theory, and historical overview of the
relationship between economy and science

9 Basic economic principles
 Microeconomics and macroeconomics
1 Relationship between economy and the state, and basics of political economy
1 Law of supply and demal
i Company as a basic economic entity
1 Wages and labour market
1 Consumption and investments
9 Basics of aggregate supply and demand
1 Money and basics of commercial banking
1 Economic phenomena
i Strategic and operative planning and business plans
1 Management, strategic planning and service development management
X lectures X individual assignments
[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises []laboratories
X distance learning X] mentorship
[ ] fieldwork [ ] other
6. Comments

7. Student responsibilities
Student responsibilities for this course are as follows:
1 Class attendance. Classes are held according tblémeledmodel, as a combination of
conventional classroom lessons, individual student work and student teamwork.
9 Participation in continuous assessment in the form of two preliminary exams in which student;
have to score at least 50%.
9 Creation of case studies/senar papers on a given topic, independently or in groups.
9 Taking the final written exam at the end of the semester, in which students have to score at le
50%.

8. Monitoring* of student work

I : .
Class attendance | 2 C ass Seminar paper 1 | Expeimental work
participation
Written exam 1 | Oral exam Essay Research

11 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals thed@fTBevalu

course. Use empty fields for additional activities.
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Project Continuous 1 Report Practical work
assessment

Portfolio

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

9 Discussion in which studerasalyse characteristics of market structures and their specificities &
the effect of ICT on business operations of a company, as well as principles, components anc
importance of financial reporting (11, 12) from the aspect of modern measures of businessss.

1 Continuous assessment (preliminary exam) in written form, in which students demonstrate th¢
understanding of theoretical concepts and practical implications of using economic policy mes
and instruments, management and business plannind%|46, 17), manners in which they work
and affect business operations, as well as macroeconomic developments and parts of busine
environment and consumer impact.

1 Group or individual seminar paper/case study according to the instructions and evalagtaia
(I3) set in advance.

1 Final written assessment in which students demonstrate their understanding of the applicatior
technique of business event and transaction records for the purpose ofthiglity financial
reporting, and the possibilitie®tapply entrepreneurial strategies to improve business processe
and manage services (14, 15, 16, 17).

10. Mandatory literature (at the time of submission of study programme proposal)

1. Samuelson, P.A., Nordhaus, D.W.: Ekonomija, MATE, Zagreb, 2009.
2. Bublea®Y hayz2@S YSyl -RBYSVE'RVX O BFSRBPROR OI Wl

11. Optional/additional literature (at the time of submission of the study programme proposal)

1.Ddzft AyS 5dX ¢dz0S1Z . dX ¢F3ISNE [ oV It 2%R Y12
i financijskih djelatnika, Zagreb, 2004.

2.t 2t 20AY1l { X aSRAG NAMNHzhya\Y[2 3 SilidgRAYer 8§ 2 v
W.Nordhaus, Medinek, Zagreb, 2002.

3.haldNRBYZI 9dY ! LINI @f 2+ yeS | ljas Roekiind dictovaRe NaklAdy
Jesenski i Turk, Zagreb, 2006.

4. b2NIKZ 50 / dY LYyadAGdzOA2Ss AyadadAdadzOAzyl tyl

12. Number of assigned reading copies in relation to the number of students cuatémiging the course

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be mafiar the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologiel) the last week of classes, studentifi evaluate the quality of
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classes using an anonymous questionnaire. Studgotievements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst. Prof[ dzOA | b | 6 Ay 2/@&sb Prof.Nd@inja Slavaj,PhD K 5
Name of the course English Language for IT Profession

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 4

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of this course is for studentsaiguire the vocabulary specific for information technologies
and develop linguistic skills such as listening, reading, speaking and writing in English, with a special
on topics related to IT profession.

2. Course enrolment requirements

There are n@ourse enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Use the vocabulary specific for IT and terminology characteristic for IT professionn tspibeich
and in writing.

12. Listen and comprehend main ideas conferred by the speaker on the topics related to IT.

13. Read and comprehend main ideas and meaning of texts on the topics related to IT.

14. Write short, coherent texts on the topics related to IT.

I5. Express their opinion, give instructions, descriptions and explanations from the field of IT.

16. Collect information in English on a topic related to IT and, based on information collected, org:
the material for a presentation and present main ideas.

4. Course content

Working in IT, presenting oneself and describing a job. Computer systems, description of computer
hardware and software, computer architecture, computer applicatiQdgscription of tasks and processe
Operating systemg exchange of tdenical information. Multimedia, networks, Internet. Internet servers,
websites, web pages. Communication systems. Computer supmiving instructions, descriptions and
explanations related to IT profession, solving user problems. Data secdegscrigion of security
solutions. Academic reading, writing, expressing and presenting of materials.

X lectures X individual assignments

X] seminars and workshops X] multimedia and network
5. Manner of instruction [ exercises [Jlaboratories

[ ] distance learnig [ ] mentorship

[ ] fieldwork [ ] other

Classes are held by combining classroom work, computer laborato
6. Comments L ; . .

work and individual work outside the classroom, usarigarning
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management system (LMS)/hen they enrol into this course, studen
will beinstructed to use the distance learning system. A detailed
schedule with lectures and exercises will be defined in the syllabus

7. Student responsibilities

Student responsibilities for this course are as follows:

)l
)l
)l
1

1

Regularly attend classes and activedyticipate in the learning process.

Complete short papers and written assignments and hand them in within the given deadline.
Follow course activities within the distance learning system.

Prepare an individual or group paper on a given topic, in a wrftiem, and present it to the
lecturer and other students.

Score at least 50% on the final exam.

A detailed scoring system for the course and passing scores for individual activities will be specified i
course syllabus.

8. Monitoring? of student work

Class attendance | 2 Clas's' . Seminar paper 1 Experimental work
participation
Written exam 0.5 | Oral exam Essay Research
. ntin .
Project Continuous 0.5 | Report Practical work
assessment
Portfolio

9. Assessment of learning outcomes in class and dtrtheexam (procedure and examples)

1

Active participation in the learning processluring this course students will be given short
assignments, in written or oral form, for the purpose of testing their ability to use the acquired
vocabulary (I11);omprehend material they have read or listened to (12, 13), express their opinio
speech or writing, give instructions, descriptions (14, 15) and similar, all regarding topics relate
profession. (For example, through fill in the blank questitng or false questions related to
reading comprehension etc.)

Homework in the course of the semester in the form of short written assignmewtiting short
texts on a given topic related to IT profession (11, 13, 14, 15). (Example: writing a shgrt essa
containing the instructions for the installation of certain software).

Group or individual seminar paper in which students will tackle a given topic related to IT prof
(e.g. computer peripherals) in English, organise the content of the paper asdgrtheir paper to
the lecturer and other students (11, 14, 15, 16).

Written or online assessment (final exam) in which students will demonstrate their knowledge
the acquired vocabulary (11), their skills of reading comprehension (13), written expréb$) and
accuracy and precision when giving instructions, explanations and descriptions regarding topi

12 |MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fields for additional activities
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related to IT profession (15) (For example, through multiple choice questions, fill in the blank
guestions, essay questions etc.)

10. Mandatoryiterature (at the time of submission of study programme proposal)

1. Glendinning, E. H., McEwan, J.: Oxford English for Information Technology 2nd Edition, Oxfol
University Press, Oxford, 2014.

2. Hill, D.: English for Information Technology 2, Vocationaidfnglourse book, Pearson Longman,
2012.

3. Scripts, presentations and other learning material available in tbeusse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. YAOZ adY Ly Fendléskehivatskit hrvatdkBeBSgleyki Ljjevak, Zagreb, 2000.
Eastwood, J.: Oxford Practice Grammar, Oxford University Press, Oxford, 2003.

Oxford Advanced Learn@rDictionary, Oxford University Press, Oxf@@D4

Esteras, S. R.: Infotech, English fanpater users, Cambridge University Press, Cambridge, 20(
Powel, M.: Presenting in English, LTP Business, London, 1996.

Jordan, R.R.: Academic Writing Course, Study Skills in English, (7th ed.), Longman 2004.

7. McCarthy M.: @ell F.: Academic Vocabularyuse; Cambridge University Pre&08

oghswWN

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensure thequisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committabataculty of
Informatics and Digital Technologieb) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studintievements in the course will also be analysed
(percentage of students who passtte course and their average grade).
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COURSE DESCRIPTION

Course instructor laadd tNRFP !yl WdzZNF AaA63% t K5
Name of the course Mathematics 2

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits S

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is to introdustidents to basic concepts of mathematical analysis (e.g. rea
functions of a real variable, sequences and series, limit of a sequence, limit of a function, continuity o
function) and to basic concepts in the field of vector spaces (e.g. vector calindas dependence and
linear independence of vectors, linear operator). Furthermore, the objective is to encourage logical
reasoning and to teach students to apply mathematical knowledge when solving problems from the fi
information sciences.

2. @urse enrolment requirements

Previously taken course Mathematics 1.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Define elementary real functions of a real variableme their properties and sketch their
diagrams.

12. Use elementary functions and their properties when solving simple real problems.

I3. Solve a standard problem from the field of sequences, limits of sequences and series.

14. Apply sequences and series when solviagdard problems from the field of informatics.

I5. Apply the limit of a function when testing the continuity of a function.

16. Express main terms, definitions and theorems and explain concepts from the field of vector sy
and linear operators.

I7. Solve standargrroblems in mathematics and informatics by applying concepts and methods of
vector calculus and analytic geometry in thigienensional space.

4. Course content

i Basic concepts and classification of real functions of a real variable.

1 Properties of real fuctions of a real variable.

1 Elementary functions and their role in application.

9 Concept and properties of real number sequences. Accumulation point and limit of a sequenci
Properties of limit of a sequence. Concept of series. Geometric series. Seriesgeme criteria.

1 Limit of a function. Properties of limit of a function. Continuity of a function.
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1 Concept of vector space. Basis and dimension of a vector space.

9 Linear operators. Basic properties of linear operators.

9 Vector calculus and analytic geometry in thidienensional space.

9 Application of linear algebra to problems from the field of information sciences.

X lectures X individual assignments

[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises (] laboratories

[X] distance learning [ ] mentorship

[ ] fieldwork [ ] other

6. Comments

Lectures are delivered in classroom, and exercises are partly audit
and partly on computers.-Eearning system is also used. When they
enrol into this course, students will be instructed to ke tools
available in the system.

7. Student responsibilities

Student responsibilities for this course are as follows:

1 Regularly attend classes, participate in all course activities and follow notifications related to ¢
that can be found withithe e-learning system.

9 Participate in continuous assessment (preliminary exams) and achieve the score anticipated i

course syllabus.

1 Complete (individu&} or in teams) a given problesolving task and achieve the score anticipate

in the course syllaus.
1 Score at least 50% on the

All the other details will be provided in the course syllabus.

final exam.

8. Monitoring® of student work

Class attendance | 2 Clags_ . Seminar paper Experimental work
participation

Written exam 1 | Oral exam Essay Research

Project Continuous 2 Report Practical work
assessment

Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

9 At the written or oral exam

and limit of a function, and

sequence and provalan example. (11, 13, I5)

, Students are required to define basiacepts and name characteristi(
examples from the field of real functions of a real variable, sequences and series, limit of a se

continuity of a function. For example, define a concept of real numl

13 |MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fields for additional activities.
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1 At the written or oral exam, students are required to express and explain basic theorems, and
derive simple formulas from the field of real functions of a real variable, sequences and series
of a sequence and limit offanction, and continuity of a function. For example, express a theore
related to the properties of limit of a function. (11, 13, 15)

1 Atthe (written) preliminary exam, students are required to define certain elements of a functio
connect functions antheir diagrams and name their properties. (I11)

1 Atthe (written) preliminary exam or within a project assignment, students are required to mod
simple problems using the properties of elementary functions (quadratic, exponential, trigonon
etc.). For @ample, determine the maximum level of computer sales within a certain period and
total earnings after a given time. (12)

1 Atthe (written) preliminary exam, students are required to determine the limit of a given sequg
or the sum of a given sequendg3)

1 Atthe (written) preliminary exam or within a project assignment, students are required to mod
simple problems using the properties of sequences and series. (14)

1 At the (written) preliminary exam, students are required to analyse the continuigygiven
function. (15)

1 At the oral or written exam or through assignments implemented fgagning seHassessment,
students are required to define basic concepts from the field of vector spaces and linear opere
and to provide typical examples. Fexample, define vector space and subspace. (16)

1 At the oral or written exam or through assignments implemented fgagning seHassessment,
students are required to express and explain basic theorems from the field of vector spaces al
linear operators and to provide typical examples. For example, determine the kernel, image, r¢
and defect of a linear operator. (16)

1 Atthe (written) preliminary exam, students are required to determine linear dependence and li
independence of a set of vectors iiffdrent vector spaces, to construct different bases and to lin
vector views in different bases of the same vector space. (17)

1 Students are required to independently complete a probisoiving task from mathematics,
graphics or related field by using appriate software (for example, use of thremensional
graphic sketch, transformation in space or computer animation). The solution is handed in in tl
form of a written mathematical text accompanied by a programming solution in an appropriate
programmingtool. (17)

10. Mandatory literature (at the time of submission of study programme proposal)

1. .o 57\3@8I-12 ¢d ldzyalk 13 alGSYFGALF TF Ay¥F2NJ
tI-NJ-OR)\)/Z HJ',II'IIjCD o ) i

2.t ® WH@2ZNE | 2R dz Yl Il'cn@aﬁlzagrkbfjjpgz byl tAl dz= ~11 2 f

3. 'd ' FJft2A0 ! fa)iyzﬂi\éz b ® 9ft SI 208A0Z 5@ ¢ dzo NJ

4. 50 . F1 A0 [AYSIENYIlI |ft3ISONr> ~12ftail 1yeA3l

11. Optional/additional literature (at the time of submission of the study programmeqgzal)
1. B. Divjak, T. Hunjak, Zbirka zadataka iz matematike, TIVA, Fakultet organizacije i informatike,

+ N} ORAYZ HAAHOD

Faculty of Informatics and Digital Technologies
Radmi | e MB&1OM Rijeka|Croatia

http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749


http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

FACULTY OF INFORMATICS AND
® B DIGITAL TECHNOLOGIES U n I rl
.

UUUUUU

UNIVERSITY OF RIJEKA “

2.

o0 pw

td WEHP2NE al GSYFGASTE FYyFEATEFY %OOANJIF TR
Zagreb 1990.

5SYAR2OAG6EEBORY DA LINAY2SNA AT GAO0S YIFGSY!Il G2
+d td aAy2NR]IAZS %oOANJ I TIFRFGFTE @GAOS YIGSY
ld | 3f2A0 ! f22AYy20A03 bod 9tST20A8% [ AYySH Ny
Y@ | 2 NIInadigébta, Gokdghsnbarketimgt SKY A6 1 | g08A 3 = %I 3N

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methodsat ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality g
classes and study programries part of the activities of the Qualifssurance Committee at the Faculty ¢
Informatics and Digital Technologieh) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studgntievements in the course will also be analysed
(percentageof students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Cdzftf t NRTP a 2!la Zad QdS (aAlONER 2K 5. NJ A ©
Name of the course Introduction toAlgorithms and Data Structures

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studentsamguire knowledge about basic data structures (linked list,
circular list, queue, stack, binary search tree) and algorithms (searching and sorting), as well as adva
programming techniques (divide and conquer, recursion, dynamic programming). Thewabdhe
course is to teach students how to develop complex and sophisticated programmes.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated blgd course, students are expected to be able to:

I1. Build own subroutine libraries with commonly used subroutines and include them into progran
necessary.

I12. Develop a recursive solution to a givproblemsolving task and execute it using a chosen
imperativeprogramming language.

I3. Choose an appropriate implementation of linear (linked list, circular list) atisteda type for a
given problemsolving task and implement it.

14. Choose an appropriate implementation of linear (stack and queue) abstada type fora given
problemsolving task and implement it.

I5. Choose an appropriate implementation of tree (e.g. binary search tree) absiate type for a
given problemsolving task and implement it.

16. Determine time and space complexity of operations for a given imefgation of abstract data

type.

4. Course content

Sorting algorithms. Searching algorithms. Introduction to pointers. Dynamic memory allocation. Point
and dynamic fields. Pointers and linked lists. Doubly linked lists. Circular list, doubly BtkeStéick and
gueue. Trees. Recursion. Dynamic programniBgvide and conquértechnique. Chosen algorithms.

X lectures X individual assignments
_ _ [ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction . .
X] exercises X laboratories
X distance learnig [ ] mentorship
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[ ] fieldwork [ ] other

Classes are held by combining classroom work, computer laborato
work and individual work outside the classroom, usarigarning
6. Comments management system (LMS)hen they enrol into this course, studen
will be instructed to use the distance learning systerdefailed
schedule with lectures and exercises will be defined in the syllabus

7. Student responsibilities

Student responsibilities for this course are as follows:

1 Regularly follow course activities within the distance learning system, prepare for classes (do
homework?) and attend classes taking place in the form of lectures, auditory and/or laboraton
exercises.

9 Participate in continuous assessment (theoretical prattical quizzes and preliminary exams) ar
successfully pass them.

1 Score at least 50% on the final exam.

A detailed scoring system for the course and passing scores for individual activities will be specified i
course syllabus.

8. Monitoring* of gudent work

Class attendance| 2 Clas',s' . Seminar paper Experimental
participation work

Written exam Oral exam Essay Research

: ntin .

Project Continuous 1 Report Practical work
assessment

Portfolio Preliminary 1 Quizzes 1
exams

9. Assessment ¢éarning outcomes in class and at the final exam (procedure and examples)

1 Online theoretical assessment (quiz) to test the understanding of theoretical concepts related
data structures such as linked lists, circular lists, queues, stacks and $@aach trees and
programming techniques (11, 12, 14).

1 Practical assessment (practical preliminary exam) in which students need to choose an apprg
implementation of linear abstract data type for a given program solving task, e.g. a stack for ir
printout of input values, conversion of infix to prefix notation of arithmetic expressions (13).

9 Practical assessment (practical preliminary exam) in which students need to design an algorit
solving a given problem and implement it for a given datacstire, e.g. for a binary search tree
(15).

9 Practical assessment (homework, preliminary exam) in which students analyse time and spag
complexity of operations for a given implementation of abstract data type, e.g. for different
searching and sorting algthms derived on the list (16).

14 IMPORTANEnter the appropriate proportion of ECTSdiefor each activity so that the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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1 Practical assessment (final exam) in which students apply the acquired programming skills an
knowledge to implement more complex algorithms according to the set instructions and evalu
criteria (12, 13, 14, 15).

10.Mandatory literature (at the time of submission of study programme proposal)
1. Wdzt A2y ~NAROFNE . 2NR&a az20AlY 5SYAAUATFTAOANT
Element, Zagreb, 2001.
2.al2F alGSGASY {1 NXLIGI ddna skiipBROURIEa infodd@akh Y A N
{ OSdz6 At AOGS dz wAaiaSOAZT wiaSllt HAMHO
11. Optional/additional literature (at the time of submission of the study programme proposal)
1. Algorithms in C, Parts4l, Fundamentals, Data structures, Sorting, Searcitogert Sedgewick,
AddisorWesley, 1998
HO +dzZf AYS woY %OoANI I ~NARCSPSYRR2ABIRE (%30 Athn
3. Walter Savitch: Problem Solving in C++, Pearson Publishing, 2006.

12. Number of assigned reading copies in relation to the numistudénts currently attending the course

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programries part of the activities of the Quality Assurance Committee at the Facul
Informatics and Digital Technologieh) the last week of classes, studentdl evaluate the quality of
classes using an anonymous questionnaire. Studintievements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Assoct N2 Fd . 20ARIFNI Y20 6A8% t K5
Name of the course Operating Systems

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire basic knowledge about operating systems and
processes withimperatingsystemsabout basic concepts related tiperatingsystems; process, process
adjustment mechanisms, data management, memognagement, and to acquire knowledge and skills
advanced use of operating systems.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by thewrse, students are expected to be able to:
. Name types of operating systems and explain basic tasks of operating systems with respect t|

16.
17.

. Interpret program execution with the application of processes and threads, and link processes

. Analyse mutual exclusion mechanisms for processes and threads, and apply appropriate mut

. Analyse memory managemestrategies and choose an appropriate memory management stra|

. Analyse types of file systems and choose an appropriate file system according to the given sy

structure.
threads to execution states.

exclusion mechanisms to problem solving, i.e. coordinating the simultaneous operation of
processes and threads.

for a specific problensolving task.

specifications.

Link parts of operating system and hardeaised for managing inptdutput units.

Analyse security mechanisms in operating systems and justify the use of basic and additional
protection functionalities for a specific operating system.

4. Course content

1

1l

Introduction to operating systems: development of operating systems, basic tasks of operating
systems, structure of operating systems.

Interaction (relationship) between an operating system and hardware, process management:
process concurrency, synchroai®n, delays, CPU management.

Memory management: paging, segmentation, placement strategies, memory protection.

Faculty of Informatics and Digital Technologies

Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749


http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

FACULTY OF INFORMATICS AND
® DIGITAL TECHNOLOGIES

. UNIVERSITY OF RIJEKA

%
& e,
S %
& %
= z
Z o
E} a
5, —
% C
~—

1 Resource allocation, data management: working with files and directories.

=

Managing inpuoutput devices: driver, controller, interrupt procesgi

1 Role of security and protection in operating systems: security mechanisms, protection

implementation in the operation of processes and threads.

X lectures

X individual assignments

[ ] seminars and workshops

[ ] multimedia and network

5. Manner of instruction

X exercises

[ ]laboratories

X distance learning

[ ] mentorship

[ ] fieldwork

[ ] other

Classes are held by combining classroom work and computer
laboratory work, with the application @& learning management
system (LMS)A detailed schedule with lectures and exercises will b
defined in the syllabus. When they enrol into this course, students Y
be instructed to use the distance learning system.

6. Comments

7. Student responsibilities

Student responsibilities for this couraee as follows:
1 Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.
1 Participate in continuous assessment (theoretical and pragiiediminary exams) and successfull
pass them.
1 Write an individual or group paper on a given topic and present it to lecturers and other stude|
9 Score at least 50% on the final exam.
A detailed scoring system for the course and passing scores for imaliactivities will be specified in the
course syllabus.

8. Monitoring® of student work

Class attendance | 2 | Class participation Seminar paper 1 \Ilzv)éfke rimental

Written exam 1 | Oral exam Essay Research

Project Continuous 1 Report Practical work
assessment

Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Inthe written exam, students name types of operating systems, sketch parts and connections
operating systems angrovide explanations of basic tasks of operating systems (I1).

15 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number ofecredlitsthe ECTS value of the
course. Use empty fields for additional activities.
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1 Inthe written exam, students write a program consisting of several processes and threads,
explaining the results of program execution (12).

1 As their homework, students design a program thatrectly coordinates a given system consistir|
of several processes and threads by applying an appropriate mutual exclusion mechanism (I3

1 In the written exam, students complete a problesunlving task, in which they have a given memg
management strategywith certain limitations (14).

91 In the written or oral exam, students choose a file system and sketch the description of file
placement on the drive (15).

1 In the written exam, students identify the activity of the operating system and hardware during
processing with inpubutput units (16).

1 In the written exam, students identify security and protection mechanisms of a given operating
system (17).

1 Students write a group or individual seminar paper in which they analyse individual concepts |
operating sgtems e.g. ones related to memory management, file systems, security mechanis
etc. according to the instructions and evaluation criteria set in advancérZ)14

10. Mandatory literature (at the time of submission of study programme proposal)

1. TanenbaunA., Modern Operating systems, Pearson, 2014.

2. Silberschatz, A., P.B. Galvin, G. Gagne, Operating System Concepts, 9th edition, John Wileyé
New York, 2012.

3. hLISN OA2a 1A adzAdl OAD . dzZRAY I [ ®X D2f dzo> a ®>

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. Love R., Linux Kernel Development (3rd Edition), Addi¢esley 2010.
2. Appropriate software manuals.

12. Number of assigned reading copies in relation tantimaber of students currently attending the cours;

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdl evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asstt N2 Fd al NOAYlF ! OSYoNBYSNI YI (A6
Name of the course Data Modelling

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is to teach students how to analyse business documentation and interviey
and how to create data models and logical schemas of relational databases.

2. Course enrolment requirements

There are no course enrolment requinents.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Compare different methodologies and tools for conceptual data modelling.

I2. Analyse business documents of a compamgependently and/or by interviewing business users
and document it according to specific criteria.

I3. Create a conceptual data model.

4. Revise a conceptual data model and create a logical data model using basic principles of
normalization process.

I5. Master bag concepts of organizatioand apply methods and techniques to the design of
organisation and adjust information system.

4. Course content

1 Information system design, methods and tools for data modelltigR1S- Information Systems
Development Methodolgy, project realization

abstraction

entity-relationship method, entityrelationship diagram (ERD), entities, relationships, attributes,
cardinality, candidate for entity type key

limitations over data model

translation of ERD into relational data model

basic principles of normalization

metamodédling

basic concepts of organization theory

methods and techniques of organization design

coordination of information and organization systems

9 analysis of organization system documentation data and content

= =

= =4 -4 4 -4 4 4
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X lectures

X individual assignments

[ ] seminars and workshops

[ ] multimedia and network

5. Manner of instruction

X exercises

[ ] laboratories

X distance learning

[ ] mentorshp

[ ] fieldwork

[ ] other

6. Comments

Classes are held by combining classroom work and individual work
outside the classroom, usirgglearning management system (LMS)
When they enrol into this course, students will be instructed to use
distance learning system. A detailed schedule wituees and
exercises will be defined in the syllabus.

7. Student responsibilities

Student responsibilities for this course are as follows:

place in the form of lectures, auditory and/or laboratory exercises.

1
1
passing score (if any)
1
than the passing score (if any)
1
1 Score at least 50% on the

final exam.

Regularly follow course activities within the distance learning system and attend classes takin
Participate in continuous assessment and achieve the number of credits equal to or thigh¢ne
Participate in practical problessolving tasks and achieve the number of credits equal to or high

Individually or in teamanakea project and present it to the lecturer, and achieve thenber of
credits equal to or higher than the passing score (if any)

A detailed scoring system for the course and passing scores for individual activities will be specified i

course syllabus.

8. Monitoring® of sudent work

Experimental

Class attendance | 2 | Class participation Seminar paper work

Written exam Oral exam 0.25 | Essay Research

Project Continuous 1.25 | Report Practical work 15
assessment

Portfolio

9. Assessment of learning outcomeslass and at the final exam (procedure and examples)

9 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concepts from the field of data mitidg (11, 13, 14, I5), e.g. students
list the characteristics of different methodologies for conceptual data Mimdethrough multiple
choice questions, fill in the blank questions and essay questions.

16 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue

course. Use empty fields fodditional activities.
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9 Practical problensolving task in which students needdesigna data model by applying
appropriate methods and tools (13, 14). For examplesigna data model for the documerifTravel
Ordet€ using entityrelationship method and revise it using normalization principles.

1 A project in which students, individually or in groups, need to choostads for the collection of
userrequirements create models and project documentation. Documentation needs to contain
entity-relationship diagrams and a relational database sch@@d3, 14)Students present their
solution to the lecturer. For examplfgr a chosen system (e.g. Student Service), students need
collect userequirements analyse the documentation, create entitglationship diagrams,
translate them to relational database model and present their solutions to the lecturer.

10. Mandatoryliterature (at the time of submission of study programme proposal)

1. Scripts, presentations and other learning material available in tbeusse.
2.t Gt ABT adr hotAalz20lyaS o6FTF LERRFGI]1FYE hR3
3.t Ot ALy SF 2N OA2a 1A adzaidl A ~12ftall ({yeAdl

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. Valacich J. S., George J. F Modern Systems Analysis and Design. 8th ed. Pearson Education

2. Pah 62 ads WI {dzLl2PAST ! & 2FYRNIAOSZ {Pd az2R|
Rijeka, 2014.

3. Batini, C.,Ceri S.Navathe SB., Conceptual Database Des#ym:Entityrelationship Approach
Benjamin/Cummings Publishing Company, 1992.

4. Elmasri, R., Navathe, S., Fundamentals of databasensys#sddisoAVesley Publishing Compan
2010.

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensure thequisition of exit knowledge, skills and competences

Periodical evaluations will be mafiar the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committabafaculty of
Informatics and Digital Technologieb) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who pass#te course and their average grade).
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COURSE DESCRIPTION

Course instructor CdzZf tNRFTP LG2 LLIOAOGI t K5
Name of the course Computer Architecture and Organization

Study programme Undergraduate university programme Informatics
Status of the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the coursetg introduce students to the basics of computer system organization and t
the basic concepts of computer system operation.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling allthe obligations anticipated by the course, students are expected to be able to:
I11. Analyse the CPU mode of operation and instruction set.
12. Analyse principles of operation of different RISC and CISC processor architectures.
I3. Evaluate computer performance andedts of computer architecture on its performance.
14. Critically argue about the proposed optimal configuration with respect to its performance and
I5. Choose a software solution for efficient execution of the instruction set.
16. Adjust the software solutioto the characteristics of functional components of the computer.
I7. Write simple programmes using an assembler.

4. Course content

Classification of computer architecture. Von Neumann computer model. Structure of a simple
microprocessor: control unigrithmetic logic unit. Execution of instructions of a simplified microprocess
model. Microprogrammed and hardwired control unit. MIPS processor pipeline architecture. Memory,
systems. Cache. Virtual memory. Computer performance analysis-dnfuit conputer systems.
Interrupt and exception handling. Multicore processors and graphics processing units. Examples of
assemblers for 32 and @it microprocessors.

X lectures X individual assignments

[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction [X exercises [J1aboratories

] distance learnig [ ] mentorship

[ ] fieldwork [ ] other

Classes are held by combining classroom work, computer laborato
6. Comments work and individual work outside the classroom, usarigarning

management system (LMS)/hen they enrol into this course, studen
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will be instructed to use the distance learning systerdefailed
schedule with lectures and exercises will be defined in the syllabus

7. Student responsibilities

Student responsibilities for this course are as follows:
1 Regularly attend classes, participate in all course activities and follow cactigies within the
distance learning system.
9 Participate in continuous assessment (theoretical and practical preliminary exams and home
1 Score at least 50% on the final exam.
A detailed scoring system for the course and passing scores for iraliaidiivities will be specified in the
course syllabus.

8. Monitoring’ of student work

Class attendance | 2 | Class participation Seminar paper Experimental work

Written exam 1 | Oral exam Essay Research

Project Continuous 2 | Report Practical work
assessment

Portfolio

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Online assessment (homework) in which students, e.g. through multiple choice questions, fill
blank questions and essayestions, list the characteristics of RISC and CISC processor archits
describe the process of executing certain instructions in the microprocessor and analyse the ¢
of the microprocessor during the execution. Through essay questions andH#! Ilank questions
students demonstrate their knowledge of basic concepts and standards related to performang
measurements for different computer subsystems:I@}L

9 Practical assessment (online preliminary exam), in which students complete prsbieng tasks,
demonstrating the use of synthetic tests and analysing the results obtained, based on which t
identify key architecture components that affect test results and potential performance
bottlenecks. Based on the results, they propose potentiairaatives and argue about their
justification in relation to the expected increase in performance with respect to fiigel4)

1 Assessment (preliminary exam)vitnich students complete problessolving and programming
tasks using an assembler. For exdmphey analyse a programme segment consisting of severa
instruction sets and determine the state of the processor (registers, stack etc.) during the exei
of such instructions. By analysing the execution of given instructions, they propose tinensequ
of the instructions that will enable efficient execution of such instructions. (15, 16)

1 Assessment (final exam)which students complete problefsolving and programming tasks usin
an assembiler, e.g. they write a simple program using an assemblegratrating they know how
to use inputoutput devices(17)

17 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fields for additional activities.
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10. Mandatory literature (at the time of submission of study programme proposal)

1. { & wHDNINSIO D¥JAIGetirs( d.d.ol, ZagreBO11

2. J. L. Hennessy, D. A. PatterdgiomputerOrganization and Design MIPS Edition: The
Hardware/Software Interfadg 5th edition, Morgan Kaufmann Pub., San Mat2014

3. Scripts, presentations and other learning material available in tbeuzse.

11. Optional/additional literature (at the time of bmission of the study programme proposal)

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensure thequisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programr({gs part of the activities of the Quality Assurance Committabetaculty of
Informatics and Digital Technologieh) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passttk course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst.Prof{ YRl . dz2AhB A O . | 6 A0
Name of the course Fundamentals of Probability and Statistics

Study programme Undergraduate university programme Informatics
Statusof the course compulsory

Year of study 1

ECTS credits and manner| ECTS credits 4

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objectiveof the course is for students to master basic terminology and results of probability theory
statigics, and apply them to problessolving tasks.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcas

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Calculate the probability of an event by applying the fundamentals of combinatorics, propertig
probability and Venn diagrams.

12. Apply BayeQule andconditional probability tree to calculate conditional probabilities.

I3. Evaluate the probability of a continuous random variable to assume a value higher (or lower) |
given number using the distribution table or by applying statistical software.

14. Draw adensity function chart of the most commonly used random variables (standard normal
distribution, studen® distribution,. RAgdistribution).

I5. Identify limitations of various data collection methods and other sources of bias, and recognis
types withrespect to measurement scale.

16. Apply graphical and numerical methods of descriptive statistics using an appropriate statistice
software (e.g. R, SPSS, Statistica, SAS etc.).

I7. Apply parameter estimation and hypothesis testing methods to analyse one vapiabterelation
between two variables by using an appropriate statistical software for the purpose of
understanding social or natural phenomena or making ditaen decisions.

I8. Interpret the results of statistical data analysis in the context of specifistipns, using the
vocabulary appropriate for the context of the task, and evaluate the validity ofdiitan
statements.

4. Course content

Fundamentals of combinatorics. Probability space. Laplacian model. Conditional probability. Indepen
Formuh of total probability and Bay€®rmula. Geometric probability. Random variables. Mathematical
expectation and variance. Density function and distribution function. Continuous random variables. N
distribution. Descriptive statistics. Mean values. &&ires of dispersion. Measures of asymmetry and
roundness. Parameter estimation. Credible intervals. Hypothesis testing.
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X lectures X individual assignments
[ ] seminars and workshops X] multimedia and network
5. Manner of instruction X exercises []laboratories
X distance learning [ ] mentorship
[ ] fieldwork [ ] other

Classes are held by combining classroom work and computer
laboratory work, with the application @ learning management
system (LMSWhen they enrol into this course, students will be
instructedto use the distance learning system. Course exercises cc
of auditory exercises (in classroom) and computer exercises. A det
schedule will be provided in the course syllabus.

6. Comments

7. Student responsibilities

Student responsibilities for this couraee as follows:
w Regularly participate in all course activities
w Participate in continuous assessment (preliminary exams and computer assessment)
w Prepare an individual or group seminar paper on a given topic, in a written form, and pres;
to lecturersand other students
w Score at least 50% on the final exam.
A detailed scoring system for the course will be specified in the course syllabus.

8. Monitoring® of student work

Class attendance | 2 Clags_ . Seminar paper 0.5 Experimental
participation work
Written exam 1 | Oral exam Essay Research
: ntin .
Project Continuous 0.5 | Report Practical work
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Written assessment (preliminagxams) in which students apply terminology and resuifts o
probability theory to problensolving and computational tasks (11, 12, 13, 14), e.g. they solve speci
computational and prolem-solving tasks on paper (such as the following @@alculate the
probability of getting a sum greater than 10 when two dice are r@led

1 Practical assessment on a computer (computer assessment) in which students, based on instry
and given examples need to perform statistical data analysis using an appropriatarsofbol (16,
17, 18), e.g. calculate point and interval estimates for a given data set and test certain statistical
hypotheses.

18 ]MPORTANEnter the appropriate portion of ECTS credits for each activity so that the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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9 Group or individual seminar paper in the form of a web presentation and accompanying preparé
documentation prepared accoia to the instructions and evaluation criteria set in advance (15, 1€
18), e.g. students choose and analyse a real data set using a chosen statistical software, and th
produce and present a report on performed statistical data analysis (the lectueduates the paper
by using the criteria known to students before starting the assignment).

1 Final exam (written and/or oral) in which students demonstrate their understanding of theoretice
concepts of probability theory and statistics (11, 12, 1319%4,e.g. through multiple choice questions
and essay questions they enumerate basic properties of probability, provide examples of indep
and dependent events, definitions of conditional probability and mathematical expectation of a
random variable..

10. Mandatory literature (at the time of submission of study programme proposal)

1L.bod {FN}LIY x2SNB2ldy2z2ad A aGraradalrz L A
2.Ld ~20A0Y tNAYA2Sy2Syl adlFidAradAalilr® uwd AT YA

11.Optional/additional literature (at the time of submission of the study programme proposal)

1. bd {FINILIY ¢S2NAR2l @PeSNRealGyz2adAiz ~12ftail

2. YD YSNRI WO -FaicaBtaistika deskrip@veali iifdréncijalna i vjerojatridsiara
+ NIS1az I N ORAYSE HAanyo®

360 t231yRY ¢ S@hEAeN] [0 NINREO SiyyAeka (MA LA Ay AK 1 | K
Rijeci, Rijeka,1999.

4. a® tFLAGY tNRYA2Sy2Syl &aGldAadAll dz a{ 9EO

12. Number of assigned readingpies in relation to the number of students currently attending the coul

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodicakvaluations will be madfor the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last wek of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studiantievements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor ldadd® tNRPFP al NA2F al1aAY20A0 tf
Name of the course Mathematics 3

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studentstaster basic terminology and results of differential and
integral calculus for functions of single or multiple vhles, and apply them to probleisolving tasks.

2. Course enrolment requirements

A pass mark in Mathematics 2.

3. Expected learning outcas

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Explain the concept of derivative of a real function of a real variable and geometric interpretat
derivative at a point.

I12. Analyse the flow of eleentary function using derivatives and sketch its diagram.

I13. Apply differential calculus for finding local extrema of a function of a single variable and inflec
points of a function.

14. Determine a primitive function and apply integral calculus for the d¢aficn of surface area and
volume.

I5. Explain the concept of derivative of a function of several variables and geometric interpretatio
partial derivative.

16. Analyse elementary functions of two variables by applying differential calculus.

I7. Determine local andonditional extrema of a function of several variables.

I8. Analyse and complete a problesolving task from the field of mathematical analysis of a functic
of single or multiple variables with the application of appropriate software tool or own softwarg
solution, and present the solution in writing as a correct mathematical text.

4. Course content

Concept of derivative of a function of single real variable. Derivation rules. Higther derivatives.
Derivation of a parametrically defined function. L'Hoaks rule. Basic theorems of a differential calculus|
Monotony intervals and extrema of a function. Concavity and convexity of a function. Inflection points
Asymptote of a function. Flow of a function. Primitive function and indefinite integral. Basimdseof

integration. Definite integral. Calculation of definite integral. Application of integrals to calculation of
surface areas and volumes. Concept of derivative of a function of several variables. Differential and
derivatives. Gradient. Tangeplane. Local and conditional extrema.

5. Manner of instruction X lectures X individual assignments
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[ ] seminars and workshops X] multimedia and network
X exercises [ ]laboratories
X distance learning [ ] mentorship
[ ] fieldwork [ ] other

Classes are held by combining classroom work and computer
laboratory work, with the application @& learning management
system (LMSWhen they enrol into this course, students will be
instructedto use the distance learning system. Course exercises cc
of auditory exercises (in classroom) and computer exercises. A det
schedule will be provided in the course syllabus.

6. Comments

7. Student responsibilities

Student responsibilities for this couraee as follows:
w Regularly participate in all course activities.
w Participate in continuous assessment (preliminary exams and tests).
w Write a seminar paper on a given topic.
w Score at least 50% on the final exam.
A detailed scoring system for the course Wwél specified in the course syllabus.

8. Monitoring® of student work

Class attendance | 2 Clas',s' . Seminar paper 0.5 Experimental
participation work
Written exam 0.5 | Oral exam 1 Essay Research
: ntin .
Project Continuous 1 Report Practical work
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

w Written assessment (preliminary exams and tests) in which students apply terminology and result
mathematical analysis of functiom$ single or multiple variables to prolmtesolving and computational
tasks (12, 13, 14, 16, 17), e.g. they solvec#fizrcomputational and probleraolving tasks on paper (such
as the following onedfor the given function, determine a domain, zero, momgtantervals, local
extrema, inflection points and asymptotes and sketch its diagyam

w Individual or group seminar paper to present the solution to a probéeteing task from the field of
mathematical analysis of a function of single or multiple varsbidth an addendum related to own
software solution or the use of appropriate software tool (B)r examplestudents model and solve &
real problem using mathematical analysis of a function of single or multiple variables, and then pr|
it in writing (the lecturer evaluates the paper by using the criteria known to students before startin
assignment).

19 MPORTANEnter the appropriate proportion of ECTS credits for each activity so that thadotber of credits equals the ECTS value of the
course. Use empty fields for additional activities.
Faculty of Informatics and Digital Technologies

Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE
Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749 >



http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

UUUUUU

FACULTY OF INFORMATICS AND @
® B DIGITAL TECHNOLOGIES U n I rl
L

UNIVERSITY OF RIJEKA o™

w Final exam (written and/or oral) in which students demonstrate their understanding of theoretical
concepts related to differential and integral calus (11, 12, 13, 14, 15, 16, 17), e.g. through essay ques]
they explain geometric interpretation of derivative at a point, they cite derivation and integration r{
analyse the flow of a function etc.

10. Mandatory literature (at the time of submisn of study programme proposal)

1. . ® 5A@21X ¢ Idzy2lk1yY albdSYFGALE TF AyT2N)
I N} ORAY S HAnno
. Divjak, T. Hunjak: Zbirka zadataka iz matematike, TIVA, Fakultet organizacije i informatike|
I N} ORAY I HANHOD

2.

+ m +

11. Optional/additional literature (at the time of submission of the study programme proposal)

1.t @ WFE@2NY ! @2R dz YFGSYlFLGAG61dz FylFfAT dzz ~1 2
2.t d WE@G2NY al GSYFOGAGTE FYyFEATEFY %oANJ 2t IR
Zagreb 1990.
3. .d td 5SYAR2OBA6Y %I RIFOA A NR2SOSYyA LINRYZ2S]
I

f
I

4, { ® YdzZNBLI Y aldSYFGAGLE |yl A LLLS ¢SKYA(
12. Number of assigned reading copies in relation to thelmuraf students currently attending the coursg
Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdl evaluate the quality of
classes using an anonymous questionnaire. Studiantievements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Assoc. Prof, | y 2 ,PhDy RNI A 6

Name of the course Business Process Analysis

Study programme Undergraduate university programme Informatics
Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is to teach students how to independently perform analyses, interview us|
collect userequirementsanddesignprocess models, as well as to develop the desi@mindset, with a
high level of critical attitude towards thesults of the analysis and models obtained.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:
I1. Choose an appropriate method fdesigninga process model.
I2. Determine processes and business documentation flow within a business system.
I13. Analyse methods and techniques and design a procedure for collecting uséneragntsin order
to develop an informabn system.
14. Demonstrate UML modkng.
I15. Designa process model.
16. Evaluatedesignedprocess models.
I7. Link userequirements business process models and data meflal a given business system.

4. Course content

1 Designing a process model, process nilig methods, stages and activities of a process model
development lifecycle,MIRIS; Information Systems Development Methodology

9 Structured system analysibusiness functions, business processes, existing and future system

statuses, feasibility, costad benefits; interviewing, structure testing;

Data flow diagram, process, types of processes, data flow,liega external system;

Decomposition, system context, hierarchical system description; Limitations of process model

of conservation of datflows, decomposition criteria; drawing recommendations;

Process for designing a process model

Means for representing process logic; means for representing data warehouse structure;

Main project, project task, team analysis;

Methods: S8, DFD activityflow diagram, decision tree, NagShneiderman diagram, decision

tables, WarnietOrr diagram;

= =4

= =4 =4 A
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1 How to develop an IS in a company.

X lectures X individual assignments
[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises [_]laboratories
X distance learning [ ] mentorship
[ ] fieldwork [ ] other
6.C Classes are held blendedform, by combining classroom work,
- Lomments individual work outside the classroom andearning.

7. Student responsibilities

Student responsibilities for this course arefadows:
1 Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises
Participate in continuous assessment and successfully pass it
Undertakepractical problemsolving tasks and successfully complete them
Complete practical workindependently or in groups, and present it to the lecturer
1 Score at least 50% on the final exam.

A detailed scoring system for the course and passing scores foidmaliactivities will be specified in the
course syllabus.

= =4 =4

8. Monitoring® of student work

I . :
Class attendance | 2 Cas_s. . Seminar paper Experimental work|
participation
Written exam 1 | Oral exam Essay Research
. ntin .
Project Continuous Report Practical work 2
assessment
Portfolio

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoreticaloncepts from the field of process analysis and modelling (11, 12, I3
E.g. through multiple choice questions, fill in the blank questions and essay questions, studen
the characteristics, advantages and disadvantages of different models anudees for collecting
user requrements

9 Practical workn which students, individually or in groups, need to choose methods for the
collection of user requests, create models and project documentation. Such documentation sk
contain key process desctipn parameters and definitions of data sets used by the processes (|
13, 15, 16). Students present their solution to the lecturer.

20 |MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Us empty fields for additional activities.
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9 Practical problernsolving task in which students need to create a business model that includes
the process and the da component by applying appropriate methods and tools (17).

1 Practical problersolving task in which students need to model user isgmentsusing an UML
technique (14), for example create an activity diagram.

10. Mandatory literature (at the time of safission of study programme proposal)

1. t F @EA0T adr WI1dzZl2@AGE ! & 21 yRNIAOGYE {® az2R
Rijeka, 2014.

2. Fowler, M. UML Distilled: A Brief Guide to the Standard Object Modeling Language (3rd Edition),
Pearson Education, Boston, 2004.

3. Scripts, presentations and other learning material available in theusse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. Brumec, J., Brumec, S. Modeliranje posloyritesa, Redak, Split, 2016.
2. CNBdzy R WO LifevBPRIN, 8ME . & wS| f

3. Daoust, N., UML Requirements Modeling For Business Analysts, Technics Publications, Westfiel

12. Number of assigned reading copies in relation to the number of studergattyiattending the course

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdl evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Coursenstructor Asst. Miran PobaPhD

Name of the course ObjectOriented Programming

Study programme Undergraduate university programme Informatics
Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studentsamquire basic knowledge about objemtiented paradigm and
learn how to apply standard concepts of objectented paradigm in system motlieg and implementation
using a chosen objedriented programming language.

The objective is to teach students haavindependently analyse and specify requests, develop models ¢
programs by using objeariented approach to solve problesplving tasks.

2. Course enrolment requirements

Previously taken coursésindamentals of Programmiragd Algorithms and Data Stctures

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

11.

I7.

Explain concepts related to objectiented paradigm such as class, object, data privacy and
encapsulationconstructors and destructors, relationships between classes, class hierarchy,
abstraction, inheritance, polymorphism.

. Design and model basic class concepts such as constructors, member attributes and method

defined visibility and present them using appropriate diagram (class diagram, activity diagram
sequence diagram).

. Implement a class with concepts such as constructors, member attributes and methods using

appropriate programming language.

. Design and model concepts of an objeciented modé such as encapsulation, relations of

association and class hierarchy, inheritance, overloading, polymorphism and present them us
class diagram.

. Implement concepts of an objectriented model such as association and class hierarchy,

inheritance, oveading, overriding and polymorphism using an appropriate programming lang
and based on a designed class diagram.

. Compare and analyse different model implementations in the objeieinted paradigm such as thi

use of standard operatorslelegatesand chss methods.
Apply skills and knowledge from objemtiented paradigm to solve problessolving tasks.

4. Course content

Faculty of Informatics and Digital Technologies

Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749


http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

° 1 FACULTY OF INFORMATICS AND
_—

UUUUUUUU

5" Z,
:
El a
=
I
-

DIGITAL TECHNOLOGIES

UNIVERSITY OF RIJEKA

1 Introduction to objectoriented modeling and programming. Standards and specificities of aesig
objectoriented language (e.g. ©#oncepts related to objedriented paradigm such as class,
object, data privacy and encapsulation, constructors and destructors, relationships between ¢
class hierarchy, abstraction, inheritance, overloading, polymorphism.

1 Modeling of basiclass concepts such as constructors, member attributes and methods with
defined visibility by using UML structure diagrams (class diagrams, object diagrams).

91 Definition of classes with member attributes and functions with defined visibility. Constructdrs
destructors. Overloading of constructors and functions. Use of basic system classes and func
and userdefined classes. Dynamic class definition. Complex classes, class isttiagss.

1 Modeling changes in object state (activity diagram, statechart diagram) and object interaction
(sequence diagram, communication diagram).

1 Relations between classes. Inheritance: types and application of inheritance.Mgdeid
implementation of inheritanceClass hierarchy and multiple inheritance. Function overriding an
function overloading. Abstract classes, polymorphisrterfaces

1 Exceptions and events

1 Delegates,dnction and class templates. Operator overloading. Select&sHibraries

1 Examplesnd analysis of objeairiented models and implementation of solutions tooplem-

solving tasks from various fields of application.

5. Manner of instruction

X lectures
[ ] seminars and workshops

X individual assignments

[ ] multimedia and network

X exercises X laboratories

] mentorship

[ ] other

X distance learning
[ ] fieldwork

6. Comments

Classes are held biendedform, by combining classroom work,
individual work outside the classrooamd elearning, using a learning
management system (LMSA detailed schedule with online lessons
and classroom lectures will be defined in the syllabus. When they ¢
into this course, students will be instructed to use the tools availabl
the system.

7. Student responsibilities

Student responsibilities for this course are as follows:

1 Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.

1 Participate in continuous assessment (theoretical and practical preliminary exams).

91 Desig, create and present a solution to a problesolving task (individually or in pairs) and score

A detailed scoring system for the course will be specified in the course syllabus.

least 50% on the final exam.
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8. Monitoring* of student work

I . Experimental
Class attendnce 2 Cas_s_ . Seminar paper perimenta
participation work
Written exam Oral exam Essay Research
Project 1 Continuous 0.5 | Report Practical work 1.5
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and dirthbexam (procedure and examples)

9 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concepts of objemiented paradigm and analyse different model
implementations (11, 16)

9 Practical assessment in which students, using UML diagram tools, create class diagrams con
concepts such as class hierarchy, association, inheritance, overloading, polymorphism and
interaction diagrams or activity diagrams, according to the givecifipation and problensolving
task (12, 14)

9 Practical assessment (practical preliminary exam) in which students, on a computer and using
given programming language, implement a given class diagram and interaction diagram, with
concepts such as clasgfarchy, abstraction, inheritance and associations between classes,
overloading, polymorphisn{l3, 15)

9 Final exam: Practical project assignment in which students apply their skills and knowledge fr|
field of objectoriented paradigm to solve probleisolving tasks related to the topic of their choic
according to the instructions and evaluation criteria set in advaficg

10. Mandatory literature (at the time of submission of study programme proposal)

1. C# programming guide;l@ook, Microsoft, 2022
2. a ® L-Kos: Ohjektno modeliranje UML, online prezentacije predavanja, zadaci i modeli
N} T EAGAGAK LINROf Shiggh RS aA(dzZ OA2l X az22RfS ¢

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. GradyBooch: ObjecOriented Analysis and Design with Applications (3rd Edition), 2007, p¢

2. lan Griffiths: Programming C# 10, O'Reilly Media, 2022

3. Dan Clark: Beginning C# Obj€@niented Programming, Apress, 2011

4. Erich Gamma: Design Patterns: Elements of Ree€albjectOriented Software, 2009, pdf

5. Eric Freeman, Elisabeth Robson: Head First Design Patterns (2nd edition), O'Reilly Medig
6. Robert C. Martin: Clean Code: A Handbook dieAgpftware Craftsmanship, 2015

12. Number of assigned reading copies latien to the number of students currently attending the cours

Title Number of copies Number of students

21 |IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fields for additional activities.
Faculty of Informatics and Digital Technologies

Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749 —



http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

oooooo

FACULTY OF INFORMATICS AND
® B DIGITAL TECHNOLOGIES U n I rI

. UNIVERSITY OF RIJEKA “

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will bmadefor the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, sturde will evaluate the quality of
classes using an anonymous questionnaire. Studhntéevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst. Proft SRNI y aAf SiA6Z t K5
Name of the course Computer Networks

Study programme Undergraduate university programme Informatics
Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studentstaster basic knowledge about computer networks, Internet
web applications and protocols, as well as to acquire skills for using such knowledge.

2. Course enrolment requirements

A pass mark in Fundamentals of Informatics.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Classify and compare reference models of computer system network architecture and name tt
of each layer within these reference models.

12. Explain thamethod of operation of chosen services and protocols from individual layers of refel
network architecture models.

I3. Analyse major Internet protocols using protocol documentation and software tools.

I14. Name challenges in the domain of computer network ségumd describe solutions for respondin
to such challenges.

I5. Apply protocols of Internet application layer using the appropriate software tools.

16. Recognise and express development trends in the information and communications technolog
the domain of compter networks.

4. Course content

1 Basic terminology related to computer networks and the Internet. Network edge and network |
Basic properties of networks. History of computer networking and Internet development.

1 Application layer. Web. Electromgail. Domain Name System. Pderpeer applications. Web
application development.

1 Transport layer. Multiplexing and demultiplexing. Connectionless data transfer. Reliable data
transfer. Connectioriented data transfer. Congestion management.

1 Networklayer. Virtual circuit and datagram. Router. Packet forwarding and Internet addressing
Routing. Broadcast and multicast.

1 Data link layer. Troubleshooting. Multiple access links and protocols. Switches and local area
networks.

1 Wireless and mobile networkgVireless connections. Wireless local area networks. Internet acg
through mobile networks. Mobility.

5. Manner of instruction X lectures X individual assignments
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[] seminars and workshops [ ] multimedia and network
X exercises X laboratories
X distance learning [ ] mentorship
[ ] fieldwork [ ] other

Classes are held by combining classroom work and computer
laboratory work, with the application @& learning management

6. Comments system (LMSWhen they enrol into this course, students will be
instructed to use the distance learning system. A detailed schedule
with lectures and exercises will be defined in the syllabus.

7. Student responsibilities

Student responsibilities for this course are as follows:

1 Regularly follow course activities within the distance learning system and attend classes takin
place in theform of lectures, auditory and/or laboratory exercises.

1 Complete problensolving tasks as part of homework and hand in the solutions within the deag

1 Answer questions and complete problesnlving tasks during auditory and/or laboratory exercisg

1 Scoe at least 50% on the final exam.

A detailed scoring system for the course and passing scores for individual activities will be specified i
course syllabus.

8. Monitoring’? of student work

Class attendance |2 | Class participation Seminar paper Experimental work | 1

Written exam 1 | Oral exam Essay Research

Project Continuous 1 | Report Practical work
assessment

Portfolio

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 As part of their homework, in the form of online assessment, students are required to hand in
files with solutions to problersolving tasks, demonstrating their ability to set up a hetwork mod
and/or required network service configuration by usegetwork simulator, network emulator an(
server and client applications (I3, 15).

7 Inlaboratory exercises, students are required to take written or online assessment, in which tl
demonstrate their understanding of theoretical concepts necessary to camprogramming
tasks, e.g. through multiple choice questions, fill in the blank questions and essay questions (
Following the written or online assessment, studeate required to solve problesolving tasks
and hand in the files with solutionbrtough online assessment, thus demonstrating their ability t
set up a network model and/or required network service configuration by using a network
simulator, network emulator and server and client applications (13, 15).

22 IMPORTANEnte the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the ECT8evalue of t
course. Use empty fields for additional activities.
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1

Written or online assessment inhich students demonstrate their understanding of theoretical
concepts related to computer networks and the Internet, e.g. through multiple choice question
in the blank questions and essay questions (11, 12, 14, 16).

10. Mandatory literature (at théime of submission of study programme proposal)

1.
2.
3.

Kurose, J. F. & Ross, K. W. Computer networking:-ddem approach. (Pearson, 2013).
Peterson, L. L. & Davie, B. S. Computer networks: a systems approach. (Morgan Kaufmann, |
Scripts, presentationsma other learning material available in theceurse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1.

2.
3.
4,

5.
6.

. OFyids | o Df SRSOSZ Do LfAST P> WSOAOE I
{AY120A862 +® hay20yS FNKAGS]Gd2NBE YNBOIF® 06
Halsall, F. Computer networking and the Internet. (Addiééesley, 2006).

Tanenbaum, A. S. & Wetherall, D. Computer networks. (Pearson/Prentice Hall, 2011).
Sterbenz, J. P. G. & Touch, J. D. bjigled networking: a systematic approach to RiEmdwidth
low-latency communication. (Wiley, 2001).

Comer, D. Computer networks and Internets. (Pearson, 2015).

Comer, D. Internetworking with TCP/IP. (Pearson/Prentice Hall, 2013).

12. Number of assignedading copies in relation to the number of students currently attending the cou

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodicakvaluations will be madfor the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last wek of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studiaotsievements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Coursenstructor CdzZf tNRFP tFGNATAF t206A0% t K5
Name of the course Databases

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studentsmaster basic knowledge about databases, with a focus on
relational databases. This knowledge includes, but is not limited to, logical database design, relationg
algebra and nowprocedural query language (SQL).

2. Course enrolment requirements

Previouslytaken course Mathematics 1.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Explain basic terminology related to the database theory, as well as concepts of relatitanal da
model.

I12. Compare query execution methods by using a theoretical query language and a database qui
language.

13. By applying logical database design methods, create or modify a given logical model, thus rer
anomalies from databases.

14. Set (design) a devgbment environment for a selected database management system by creati
user rights and roles and ensuring a satisfactory database security level.

I5. Based on a logical model, create a database using a selected database management system
as itsbasic objects and structures (e.g. tables, views, keys).

16. Determine the conditions of entity integrity and referential integrity in the implemented databa

I7. By using the selected query language, modify the existing database and create simple and cc
gueries for information within the database.

4. Course content

Introduction to databases. Database concepts. Relational database. Relational algebra.

Operations in the relational model. Ngarocedural languages for working with relational databas&QL.
Integrity rules in relational data model. Concept of null value and incomplete information. Elements of
dependency theory. Normalization; normal forms. Software for application development based on
relational databases.

_ _ X lectures X individual assignments
5. Manner of instruction

[ ] seminas and workshops [ ] multimedia and network
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X] exercises X laboratories
[X] distance learning [ ] mentorship
[ ] fieldwork [ ] other

6. Comments management system (LMS)hen they enrol into this course, studen

Classes are held by combining classroom work, computer laborato
work and individual work outside the classroom, usarigarning

will be instructed to use the distance learning system. A detailed
schedule with lectures and exercises will be defined in the syllabus

7. Student responsibilities

Student responsibilities for this course are as follows:

1

1
1
il

A detailed scoring system for the course and passing scores for individual activities will be specified
course syllabus.

Regularly attend classgsarticipate in all course activities and follow course activities within th
distance learning system.

Participate in continuous assessment (theoretical and practical preliminary exams and quizz
Completepractical work (team project) on a relationadtdbase
Score at least 50% on the final exam.

8. Monitoring’® of student work

Class

Class attendance | 2 L Seminampaper Experimental work
participation

Written exam 0.5 | Oral exam Essay Research

. ntin .

Project Continuous 1.5 | Report Practical work 1

assessment
. . . Individual
Portfolio Discussion dividua

assignments

9. Assessment of learning outcomes in class and at the final @racedure and examples)

The set of learning outcomes is assessed through continuous assessment (a theoretical or practical
preliminary exam and quizzes) and a written exam, accompanied by computer work.

1

In the theoretical preliminary exam, students demonstrate their understanding of theoretical
concepts related to databases and the relational data model (I11) and they correlate and comp
different query execution methods by using a theoretical querylaigg and a database query
language (12). E.g. explain the limitations of primary key or translate a given SQL query into
relational algebra and vice versa.

At the written exam, students create an appropriate logical data model based on a predefined
concepual model and by applying appropriate rules, and identify the normal form of the existir
relational schema, and perform database normalization. E.g. translate an-esiatjonship
diagram into relational data model or normalize a given relational sehenthird normal form. (13)

23 |MPORTANEnter the appropriate proportion of ECTS credits for eachitgctvthat the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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9 Students independently create a development environment for the database management syj
(including the distribution of user privileges and a satisfactory security level) on a computer. g
students independently and/or acoding to the instructions determine user groups and privilege
for working with a database and define them on a computer. (14)

91 Inthe practical preliminary exam and/or quiz on a computer, students create a database using
database management system bdsen the created logical model. E.g. students independently
create objects and structures within a database (relations, attributes, keys, indices, views etc.
computer. (I5)

1 Inthe practical preliminary exam and/or quiz, students determine the canstof entity integrity
and referential integrity and implement them in a database. E.g. students independently creat]
primary and foreign keys on a computer, as well as corresponding constraints. (16)

1 Inthe practical preliminary exam and/or quiz, studemdependently modify the existing databag
or create simple and complex queries in a database using a chosen query language. E.g. stul
independently add a new attribute to the existing relation, create a view of the existing relatior
find all theinformation on students whose average grade in a given academic year was over 4

10. Mandatory literature (at the time of submission of study programme proposal)

1. C.J. Date (2012). Database Design and Relational Theory: Normal Forms and 2dzT@eRailly
Media.

2. C.J.Date (2015). SQL and Relational Theory: I-jow to Writg Accurate SQL Codg. O'Reilly Me

3.b.t2O6A0Z t® OHAMYO® 5F0FolFaSasy aAONANLIAZ EIN
course.

11. Optional/additionaliterature (at the time of submission of the study programme proposal)

1. a® = NBIFI omponod . TS LRRFGFELFT 12y O0SLIdz f
2. M. Radovan (1993). Baza podatakalacijski pristup i SQL. Informator, Zagreb.
3. Appopriate software manuals.

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition oflmadtwledge, skills and competences

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studhntsevements in the course will also be analysed
(percentage of students who passed the couasé their average grade).

Faculty of Informatics and Digital Technologies
Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE
Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749 —
L



http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

uuuuuuuu

FACULTY OF INFORMATICS AND @
® [ DIGITAL TECHNOLOGIES U n I rl
L

UNIVERSITY OF RIJEKA e

COURSE DESCRIPTION

Course instructor Asst. Profa F NIIAYyl ! OSPWNBY SNI YI GAD
Name of the course Information Systems Development

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of theourse is to teach students how to create project documentation for information sy
development and necessary software solution components. For a selected new development environ|
transition of business processes, applications and documentatiplamed, as well as database migrati
to a new system.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expectbd #able to:

I1. Choose and apply an information system design method appropriate for a given problem, v
includes approaches, processes, methods and techniques.

2. Embed therequirementsinto a model for a new or improved system for a given business are

I3. Formulate support, automation and improvement possibilities based on the application of I(
a certain business area (production, logistics, healthcare, financial institutions etc.).

14. Plan the development and implementation of an information system, dsageapplication
design, including risk analysis and performance indicators, by using project management
methodology.

I5. Build a future business model and information system model and explain them to stakeholc
by using process and data mdlileg and orgaizational design.

I6. Choose a development environment and ICT necessary to build a software solution and
information system or system components in line with the project and financial and technic;i
resources.

I7. Plan information system migration and usgeining.

4. Course content

1 Methodologies, methods, models and tools for designing information systems

1 Userrequirementsanalysis, moddéihg of processes and data contained@guirements
expanding of the existing models with negaquirements

1 Plannirg information system and application development, planning subsystems and
connections, determining priorities, choosing an ICT, risk management
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1 Designing software product architecture, planning software production activities
1 Designing new databasgdanning database migration
1 Software production activitieS esting
1 Implementation, application and maintenance
X lectures X individual assignments
[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises (] laboratories
X distance learing [ ] mentorship
[ ] fieldwork [ ] other

Classes are held by combining classroom work and individual work
outside the classroom, usirglearning management system (LMS)
6. Comments When they enrol into this course, students will be instructed to use
distance learning system. A detailed schedule wittuees and
exercises will be defined in the syllabus.

7. Student responsibilities
Student responsibilities for this course are as follows:
1 Regularly follow course activities within the distance learning system and attend classes takin
place in the forrof lectures, auditory and/or laboratory exercises
9 Participate in continuous assessment and achieve the number of credits equal to or higher th
passing score (if any)
9 Participate in practical problersolving tasks and achieve the number of credgead to or higher
than the passing score (if any)
1 Individually or in teamganakea project and present it to the lecturer, and achieve the number of
credits equal to or higher than the passing score (if any)
A detailed scoring system for the course ardging scores for individual activities will be specified in thi
course syllabus.

8. Monitoring* of student work

Class attendance | 2 | Class participation Seminar paper Experimental work
Written exam 1 | Oral exam Essay Research
. ntin .
Project Continuous 1 | Report Practical work 1
assessment
Portfolio Application

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

9 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concepts from the field of information systems development (11, |

24 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equalsvhri&GTiBe

course. Use empty fields for additional activities.
Faculty of Informatics and Digital Technologies

Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749 —



http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

uuuuuuuu

FACULTY OF INFORMATICS AND @
® B DIGITAL TECHNOLOGIES U n I rl
L

UNIVERSITY OF RIJEKA o™

14), e.g. through multiple choice questions, fill in tharid questions and essay questions they lis]
the characteristics of different methodologies for information systems development.

9 Practical workn which students, individually or in groups, need to choose methods for the
collection of userequirements create process and dat&RDand DFD models and software
product architecture. Students present their solution to the lecturer (14, 15). For example, after
have collected user requests using a method of their choice, students &E&dpFDand software
product architecture and present their solutions to the lecturer and other students.

1 Practical problensolving tasks in which students define a development plan and migration (16,
For example, define a development plan and migration feondoutdatede ICT level to a new level

10. Mandatory literature (at the time of submission of study programme proposal)

1. Scripts, presentations and other learning material available in tbeusse.

2.t GEAGY ady LYF2NNI OAreodaZ0|. adza il OAs ~12f afql

3. Valacich J. S., George J. F Modern Systems Analysis and Design. 8th ed. Pearson Educatior
2017.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1.t @t A0 adX hofAl2@hyayFeNNE (103 R0 { WISTHz6 MR
2.t @fEAGT ady WFH{ 1 dzZLl2@PAO6X ! @ 2FYyRNIAGZI {d aj
Rijeka, 2014.

12. Number of assigned reading copies in relation to the number of students quatetiding the course

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studenidl evaluate the quality of
classes using an anonymous questionnaire. Stu@hotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst.Prof. Martina Holenko Dlab, PhD

Name of the course Operations Research

Study programme Undergraduate university programme Informatics
Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire basic knowledge about problem formalization
processes related to optimization and allocation, as well as about methods for determining and analy|
their solutions for the purpose of making decisiamshe business environment.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

. Describe basiconcepts of operations research and problewiving methods related to

optimization and allocation.

. ldentify the type and characteristics of linear problems related to optimization and allocation.
. Set up a mathematical model for a given linear probleratesl to optimization and allocation.

. Solve linear programming problems with graphical and simplex methods, safifngare

. Solve linear problems related to allocation using appropriate methodsaftdiare

. Apply the concepts of linear dependence and linear independence of vectors and methods of

algebra to solve problems in the field of information sciences usifigvare

. Analyse linear problems in the field of information sciences and their soluiiosispport the

process of making business decisions.

4. Course content

)

= =4 -4 —a -—a -8

ﬂ

Concept and development of operations research. Process of solving operations research pro
Linear programming. Setting up a mathematical model for linear programming problems.
Solving linear programming problems with graphical method.

Solving linear programming problems with simplex method.

Degeneracy.

Duality. Dual simplex method. Sensitivity analysis.

Transportation problem. Methods for setting up the initial solutioradfansportation problem.
Methods for testing the initial solution and finding an optimal solution of a transportation proble
Allocation problem. Methods for solving allocation problems.
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X lectures X individual assignments
[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises X laboratories
X distance learning [ ] mentorship
[ ] fieldwork [ ] other

Classes are held by combining classroom work and computer
laboratory work, with the application @f learning management

6. Comments system (LMSWhen they enrol into this course, students will be
instructedto use the distance learning system. A detailed schedule
with lectures and exercises will be defined in the syllabus.

7. Student responsibilities

Student responsibilities for this course are as follows:
1 Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.
1 Actively participate in practical problem solving during auditory and laboratory exsrcise
1 Complete problensolving tasks as part of homework and hand in the solutions within the deac
Preliminary exams are preceded by homework. After doing their homework, students receive
feedback that can help them prepare for the preliminary exam.
9 Paricipate in continuous assessment (preliminary exams) and successfully pass them.
1 Score at least 50% on the final exam.
A detailed scoring system for the course and passing scores for individual activities will be specified i
course syllabus.

8. Monitoring?® of student work

Class attendance | 2 Clas',s' . Seminar paper Experimental work|
participation
Written exam 1 | Oral exam Essay Research
. ntin .
Project Continuous 1 | Report Practical work 1
assessment
Portfolio

9. Assessment of learning outconielass and at the final exam (procedure and examples)

1 11, 12¢ as part of their homework, preliminary exams and the final exam, taking place in the form
online assessment, students are required to demonstrate their knowledge of basic concepts rela
operations research and problesolving process and to identif given problem, its properties and
propose methods for their solution, all by answering questions (e.g. multiple choice questions, fil
the blank questions, essay questions).

25 |MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fields for additional atiggi
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1 13,14, 15, 16 as part of their homework, preliminary exams and the fiendm, taking place in the forr
of online assessment, students are required to hand in the fil#s salutions to problerrsolving
tasks, thus showing their ability to set up a mathematical model and find a solution to a given pr¢
using software.

1 I7¢as part of their homework, preliminary exams and the final exam, taking place in the form of
online assessment, students are required to interpret and analys®btained results of problem
solving tasks (practical problems) and prepare quantitative gasufor decisiormaking using
software, all by answering questions (e.g. multiple choice questions, fill in the blank questions, e!
questions).

10. Mandatory literature (at the time of submission of study programme proposal)

1. Hillier, F. SliebermanG. J.Introduction to operations research. Tata McGrélil Education,
2012.

2. Winston, W. L., Goldberg, J. B. Operations research: applications and algorithms. Belmont: T
Brooks/Cole, 2004.

3. Scripts, presentations and other learning material avagailthe ecourse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. Murthy, G. S. R. Applications of Operations Research and Management Science, Springer, 2(

2. %0 [dZl F 62 [ @ bSNIf Elénent20E NI OA2a1F A&0GNI OA

3.50 . I Nl20OAO6T hLISNI OA241 1l A&UNI OALDlIy2al sz {0
Osijek, 2001.

4. 50 YIfLASSE +d az2NYyIFNE hLISNIOA2all A&0GNI OA

12. Number of assigned reading copies in relation tantimaber of students currently attending the cours;

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be mafiar the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdi evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst. Proff dzOA L Dbl 6APOAS t NBR] Il f 2
Name of the course Introduction to Web Programming

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire basic knowledge about technologies, planning ¢
creation of web application architecture, methods for creating basic templates for user interaction wit|
web application for the purpose of performitgsic functionalities: create, read, update and deleteRUD
in a selected data warehouse. Students will be taught how to independently analyse requests, plan a
web application architecture, a data warehouse (relational database or text files XbHit, JISON) and
create an interactive web application using cliside and serveside scripting languages, and how to car
out a performance analysis.

2. Course enrolment requirements

Previously taken courdeundamentals of Programming

3. Expectedkarning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Analyse properties of programming languages and frameworks (platforms) for developingrzhc
web applications.

12. Analyse properties girogramming languages and frameworks (platforms) for developing-fadt
web applications.

I3. List and describe key principles and methods of sesid® programming, which is the basis for w
application operation.

14. Debug web application code.

I5. Design welapplication architecture with the choice of appropriate technologies (web server,
programming languages and frameworks (platforms), data warehouse etc.) based on a given
description (list of requests).

16. Build an interactive web application using the chosechnologies.

I7. Test the website workload using specialised tools on the basis of developed plan.

I18. Propose improvements to the web application based on website workload analysis and descr
latency using a timing diagram.

4. Course content

Basic concepts essential technologies for the operation of WWW and development of interactive web
applications, main challenges, introduction to web engineering.
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Syntax of scripting languageoperators, branching, iterations, functions, working with arrays, strifilgs,
date and time.

Basic interaction templates and dynamic generation of web application elements.

Data warehouses for web applicatiogéiles and databases.

Basic web application operations (CRUD).

Basics of clienside scripting for the purpose ofdreasing application interactivity and security.

Web application performance analysis, overview of possibilities to improve performance, structural ar
non-structural changes.

X lectures X individual assignments

[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises [X] laboratories

] distance learning [ ] mentorship

[ ] fieldwork [ ] other

Classes are held blendedform, by combining classroom work,

computer laboratory work, individual work outside the computer
laboratoryand elearning, usig a learning management system (LM:!
6. Comments A detailed schedule with online lessons and classroom lectures wil
defined in the syllabus. When they enrol into this course, students |
be instructed to use the tools available in the system.

7. Studentesponsibilities
Student responsibilities for this course are as follows:
1 Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.
1 Participate incontinuous assessment (theoretical and practical preliminary exams).
91 Design, create and present a solution to a probigpiving task
i Score at least 50% on the final exam.
A detailed scoring system for the course and passing scores for individual egiiltibe specified in the
course syllabus.

8. Monitoring® of student work

Class attendance | 2 Clas',s' . Seminar paper Experimental
participation work
Written exam Oral exam Essay Research
: ntin .
Project Continuous 1 Report Practical work 2
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

26 [MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue

course. Use empty fields for additional activities.
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9 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concept§1-18)

9 Practical assessment (practical preliminary exam) in which students implement a given web
application on a computer using a given programming langu@BsHo)

9 Practical assessment (practical preliminary exam) in which students implement a veopkémaand
suggest improvements to a given web application using a given progranemiggage (17-18)

9 Practical project assignment in which students apply the acquired knowledge and skdiaptete
problemsolving tasks such as development of simpld&wapplications or web application module;
related to the topic of their choice, according to the instructions and evaluation criteria set in
advance(11-18)

10. Mandatory literature (at the time of submission of study programme proposal)

1. Welling, L., Tbmpson, L.: PHP and MySQL Web Development 5th Edition (2016), Sams Publig

2. Nixon, R.: Learning PHP, MySQL & JavaScript: With jQuery, CSS & HTMLS5, 5th Ed (2018), C
Media.

3. Scripts, presentations and other learning material available iretbeurse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number ofstudents

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafiar the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdi evaluate the quality of
classes using an anonymous questionnaire. Stu@hotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asoc.t NE¥P al NAZS2F . NJAO . F1FNAROZ tK
Name of the course Algorithms and Data Structures

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studetdsacquire basic knowledge about algorithm design strategies
solving given problems and to introduce them to abstract data types such as tree and graph, along w
analysis of time and space complexity.

2. Course enrolment requirements

A pass gragl inFundamentals of Programmiragnd Algorithms and Data Structures

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students will be able to:

I11. Apply the accounting method, aggregate analysis methodpanential method to determine
amortized complexity of a data structure

2. Compare a priori and a posteriori analyses of time complexity

I13. Determine time and space complexity of algorithmsekyimating thegrowth function.

14. lllustrate basic algorithms on givdinear lists, trees and graphs

I5. Implement the solution to a given problem by applying an appropriate algorithm design stratet
(divide and conquer, dynamic programming, greedy algorithms, backtracking)

16. Implement own and use available linear (linked Bsack, queue) and/or tree (binary tree, binary
search tree, heap, general tree) abstract data types to solve a given problem

I7. Recognise and solve a problem by implementing an appropriate algorithm on the graph abstr;
data type

4. Course content

Prindples of algorithm analysis. Algorithm design strategies (divide and conquer, dynamic programmi
greedy algorithms, backtracking). Tree. Binary search tree (AVL treblagdtree, kd tree). Heap. Multi
branch tree (Rree). Graph properties and typeRath on a graph. Algorithms on graphs (connectivity
algorithm, minimal spanning tree, shortest path algorithm).

X lectures X individual assignments
_ _ X] seminars and workshops [ ] multimedia and network
5. Manner of instruction . .
X] exercises X laboratories
X distance learing [ ] mentorship
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[ ] fieldwork [ ] other

Elearning system will be used in this course. When they enroltivgo
course, students will be instructed to use the tools available in the
6. Comments system.

A detailed schedule will be provided in the syllabus.

7. Student responsibilities

Students should regularly participate in all course activities fpietiry exams, projest problemsolving
tasks, homework) and score at least 50% on the final exam. A detailed scoring system for the course
passing scores for individual activities will be specified in the course syllabus.

8. Monitoring” of student work

Class attendance | 2 Clas's' . Seminar paper Experimental work
participation

Written exam 1 | Oral exam 0.5 | Essay Research

Project 0.5 Continuous 1 Report Practical work
assessment

Portfolio

9. Assessment of learning outcomes in class and at the final @raoedure and examples)

Written or online assessment (theoretical preliminary exam) in which students demonstrate their
understanding of theoretical concepts related to algorithm analysis, algorithm design strategies and
abstract data types such as trees and graphs (11, |Z.8Byapplying the Dijkstra's algorithm determine
the shortest path tree for the shown graph if node A is the root. Choose an answer that shows the se
of adding nodes to the tree.

Written or online assessment (theoretical preliminary exam) in whtadents analyse different code
segments and determine time and space complexity (13), e.g. determine and choose the complexity ¢
given code segment.
Practical assessment (practical preliminary exam) in which students need to design an algorithiwirfgr ¢
a given problem and implement it using a given programming language (15), e.g. You go to a superm
and you have a backpack of volume n at your disposal. You have to fill it with as much food as possil
able to survive in an atomic bomb dter. Information on products at your disposal is written in the file
toy.txt in format <volume value>.

Practical assessment (practical preliminary exam) in which students need to choose an appropriate &
data type to solve a given problem and implemh the solution using a given programming language (16,
e.g. Write a program that simulates the operation of emergency services, enabling the entry of a new
patient, processing of the one next in line and printout of patient data.

Group or individuapractical project assignment in which students apply knowledge and skills from
algorithm and data structure theory to solve a practical probksmiving task according to the set
instructions and evaluation criteria (15, 16, 17), e.g. Compile a frequeatigraary based on a given corpus

10. Mandatory literature (at the time of submission of study programme proposal)

2T IMPORTANEnter the appropriate proportion of EGArgdits for each activity so that the total number of credits equals the ECTS value of the

course. Use empty fields for additional activities.
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1. Scripts, presentations and other learning material available in theugse.

2. Richard F. Gilberg, Behrouz A. Forouzan: Data StructuRsiglocode approach with C, Cengag

Learning, 2004.

Robert Sedgewick, Kevin Wayne: Algorithms, PatsAddisoRAWesley Professional, 2014.

4. Michael T. Goodrich, Roberto Tamassia: Algorithm Design and Applications, John Wiley & Sc
2015.

w

11. Optonal/additional literature (at the time of submission of the study programme proposal)

1. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein: Introduction to Alg
2nd edition, The MIT Press, 2001.

2. Varsha H. Patil: Dafstructures Using C++, Oxford University Press, 2012.

3. Sanjoy Dasgupta, Christos Papadimitriou, Umesh Vazirani: Algorithms, MEIGr2008.

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieb) the last week of classes, studenidl evaluate the quality of
classes using an anonymous questionnaire. Stu@hotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Coursdnstructor Cdzf t t NPT -{UWYRFZ atr NI Ay 6 A0
Name of the course Information Technology Project Management

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire basic knowledge about ICT project managemer
project planning, making project studies and teamwork.

2. Course enrolment requirements

Previously taken course Introduction to Software Engineering.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Apply project management techniques and methods for projects consisting of development ar
introduction of information anc&communications technology (ICT).

12. Define and quantify project goals and sgbals and associate activities, project deliveries and
responsibilities with them.

I13. Prepare project documentation including a detailed execution plan (time schedule, budget,
necessay human resources and communication plan).

14. Identify risks in the implementation of ICT projects and make a risk management plan draft.

I5. Elaborate and implement the project delivery implementation, control and acceptance plan.

16. Evaluate performance factors BT projects with respect to the application of specific technolog
and ICT system development methods in business environment.

4. Course content

1 Project definition. Goals, deadlines, resources and constraints. Project organization and modg
operation Types of projects.

1 Specificities of ICT projects. Methods of ICT project management.

1 Project phases. Project activity planning. Network planning. PERT, CPM, Gantt charts. Critice
analysis. Cost analysis. Resource analysis. Supervising the im@éoreaf a project. Delivery
plan.

1 Risk management. Change management. Quality assurance. Standardization and documentg

1 Project teams. Types of teams. Difference between team and work group. Team roles. Roles
information technology development pregts. Communication plan and team organization.

1 Project manager roles and responsibilities. Motivation, communication and conflict resolution.
Techniques for fostering creativity in a team.

Faculty of Informatics and Digital Technologies
Radmi | e MB&1OM Rijeka|Croatia

http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749 —



http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

FACULTY OF INFORMATICS AND
® B DIGITAL TECHNOLOGIES U n I rl )

| ] UNIVERSITY OF RIJEKA U gre 0 ®
X lectures X individual assignments
X] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises X laboratories
X distance learning X] mentorship
X fieldwork [ ] other

Classes are held biendedform, by combining classroom work,
individual work outside the classrooamd elearning, using a learning
management system (LNMSA detailed schedule with online lessons
and classroom lectures will be defined in the syllabus. When they ¢
6. Comments into this course, students will be instructed to use the tools availabl
the system.

Fieldwork is organisedccording to the possibilitig®.g. visiting
companies or inviting IT project management experts, studying cag
and examples from practice).

7. Student responsibilities
Student responsibilities for this course are as follows:
1 Regularly follow and take part in course activities.
1 Participate in continuous assessment (preliminary exams).
1 Do homework and complete individual assignments during exercises.
1 Create (individually or in teams) a project study including all the elements listed under learnini
outcomes, present it and writeocnments on other student®roject studies.
1 Written (or online) final exam for the course covers all the course material and requires a scof
50% to pass.
A detailed scoring system for the course will be specified in the course syllabus.

8. Monitoring?® of student work

I . Experimental

Class attendance | 2 Cas_s. . Seminar paper perimenta
participation work

Written exam 1 | Oral exam Essay Research

. ntin .

Project 1 Continuous 1 Report Practical work
assessment

Portfolio Discussion

9. Assessment déarning outcomes in class and at the final exam (procedure and examples)
Learning outcomes are assessed in writing and (or) orally, and especially through practical work on s
project assignments in class or during practical training, as follows:

1 Students need to individually prepare a project assignment for a specific example of an ICT p

(11)

28 ]MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total numberitsfegadls the ECTS value of the
course. Use empty fields for additional activities.
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1 On a specific example of an ICT project, students need to apply project management techniq
and methods (e.g. SWOT, activity/problem/goal decompasitiiagram, create a feasibility study,
Gantt chart, financial plan, delivery plan etc.). (11, 12, 13, 14, I5, 16)

9 Students define and quantify project goals for a specific problem and associate activities, proj
deliveries and responsibilities with thre (12)

9 Students prepare project documentation for a specific project, which includes a detailed execi
plan with execution dynamics, necessary budget and human resources, as well as communic
plan within the project team and with users and sponsdi3)

9 For a given ICT project, students identify risks in the implementation of ICT projects and makg
management plan draft. (14)

9 Students need to elaborate project delivery implementation, control and acceptance plan for g
given ICT project. (15)

1 For agiven ICT project, students need to evaluate performance factors of ICT projects with re
to the application of certain technology and development methods. (16)

10. Mandatory literature (at the time of submission of study programme proposal)

1. Learning material available in thel@arning system, together with own notes and materials from
lectures and exercises.

2. YNBOAYANI CSNIiFftex ¢Sta2l1l /FNE LGLFYyl bAOSGA
https://bib.irb.hr/datoteka/807419.Upraljanje_projektima-_skripta_ FER_2016.pdf

3. Robert Wysocki, Effective Project Management: Traditional, Agile, Extreme. 7th edition, John |
& Sons, 2014.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. A Guide to the Project Management Body of Knowledge, PMI, 6th edition, 2017.
2. Harold Kerzner: Project Management: A System Approach to Planning, Scheduling and Contr
John Wiley & Sons, New Jersey, 2017.

3. Kathy Schwalbe, Information Technology Projanagement, Revised 7th Edition, Cenage, 201,

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensufe acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programrfes part of the activities of the Quality Assurance Committiethe Faculty of
Informatics and Digital Technologieb) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studhntievements in the course will also be analysed
(percentage of students who paed the course and their average grade).
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COURSE DESCRIPTION

Course instructor 1 34200 t NPT {lya2l 2FyRNIAOZ t K5
Name of the course Introduction to Software Engineering

Study programme Undergraduate university programme Informatics

Status of thecourse compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of theourse is to introduce students to basic concepts, methods, techniques and princij
from the field of software engineering and to develop an engineering approach and encourage teamy,
software development projects.

2. Course enrolment requirements

A pass mark ifundamentals of Programmirand previously takeoourseData Modelling.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Create developer and user documeritat and perform configuration management of such
documentation.

12. Compare life cycle and development process models and choose an appropriate rfathod
engineering approach to software development

13. Explain the relationship between ndanctional and funtional userrequirementson a specific
example and propose methods to solve them.

14. Determine basic elements of a user interface based on teggrirements

I5. Plan the development of components, design components and plan their integration into the
system.

16. Describe basic concepts of software testing.

I7. Plan and create an application prototype using a given development environment and manag
configurations.

4. Course content

1 Concept of software engineering. Historical overview. Formal principles of softmgmeering.
Methods and stages of software system development.

1 Requirementsanalysis and specification. Ndunctional and functional useequirements System
moddling. Designing a user interface.

1 Designing a system architecture. Designing program nesdirogramming objectives and
techniques. Prototyping and fast application development. Use of CASE tools. Verification ang
validation.

1 Evolution and software system maintenance. Software reuse.
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9 Configuration management. Software-eagineering. Qualitgssurance. Documenting of software
systems.

5. Manner of instruction

X lectures X individual assignments

[ ] seminas and workshops

[ ] multimedia and network

X exercises [ ]laboratories

[ ] mentorship
[ ] other

[X] distance learning
[ ] fieldwork

6. Comments

Classes are held biendedform, by combining classroom work,
individual work outside the classroom andearning.

7. Student responsibilities

Student responsibilities for this course arefadows:

1

= =4 =4

1

A detailed scoring system for the course and passing scores for individivétiesctvill be specified in the

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises

Participate in continuous assessment and successfully pass it

Undertakepractical problerssolving tasks and successfully complete them

Makea project, independently or in groups, and present it to the lecturer

Score at least 50% on the final exam.

course syllabus.

8. Monitoring® of student work

I : :

Class attendance | 2 Cas_s. . Seminar paper Experimental work|
participation

Written exam 1 | Oral exam Essay Research

Project Continuous Report Practical work
assessment

Portfolio

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Written or online assessment (theoretical preliminary exam) in which students demonstrate th

understanding of theoretical concepts efgineering (12, 13, 16). E.g. through multiple choice
questions, fill in the blank questions and essay questions, they list the characteristics, advantz
and disadvantages of different developmentiigcle models and reference development
processes, awell as their selection criteria for different problem classes.

Practical workn which students, individually or in groups, need to develop new system modelg
plan the development of system components, sketch and design a user interface and create &
application prototype (14, 15, 17). Students present their solution to the lecturer.

29 |MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fieldsrfadditional activities.
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1 As part of the project or practical probleavolving tasks (subprojects) related to different stages |
application development, students need to prepare documentation reigargroject management|
program architecture, code, testing, user instructions and support and maintenance instructiol
applying the appropriate standards and developer tools (11, 15, 16).

10. Mandatory literature (at the time of submission of study paogme proposal)

1.

2.
3.

4.

5.

Van Vliet, H.: Software Engineerifgrinciples and Practice, 3rd Edition. John Wiley&Sons,
Chicester UK, 2008.

alyadaSNE wod {2F0i0OSNB12 AyOSya2SNaRGG2: 9t SY
Bourque, P., Fairlez, R. E. SWEBOKq@uide to the Software Ejineering Body of
Knowledge, IEEE, 2014.

Group of authors. Joint Course on Software Engineering, Online script with lectures in Mo
e-course, 2016.

Scripts, presentations and other learning material available in theusse.

11. Optional/additionaliterature (at the time of submission of the study programme proposal)

1.
2.

os

Sommerville, |.: Software Engineering, 10th Edition, Pearson Education, London, 2016.
McConnell, S. Code Complete: A Practical Handbook of Software Construction, Microsoft|
2004.

Pressman, R. Software Engineering: A practitioner's Approach, Mdad@HaNew York, 2014.
Jones, C. Software Engineering Best Practices, MeBitg\2010.

Appropriate software manuals.

12. Number of assigned reading copies in relation to the numbeuaérsts currently attending the course

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programries part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studenti evaluate the quality of
classes using an anonymous questionnaire. Studhntéevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Coursdnstructor 1 34200 tNRFD . 20ARFNI Y20 6A08% t KH
Name of the course Security of Information and Communication Systems

Study programme Undergraduate university programme Informatics

Status of the course compulsory

Year of study 2

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for studemdsacquire basic knowledge from the field of information syste|
security, to introduce them to risks and threats to information systems, methods for their protection, d
encryption and decryption methods, as well as procedures for measuring and evgltragiachieved level
of information security.

2. Course enrolment requirements

Previously taken courses Fundamentals of Informatics and Computer Networks.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the courseidgnts are expected to be able to:

I1. Analyse protocols in secure and insecure communication channels.

I2. Define and explain differences between HTTP and HTTPS protocols.

I3. Determine protection functionalities of an information system, and build an informatystem
with authentication, authorization and journal modules.

14. Assess information security risks for personal computers and servers and describe the metho
potential attacks.

I5. Explain the methods of protecting information systems from certain typestatks on data
integrity.

4. Course content

1 Information system security risks. Risk analysis and assessment. Security threats and their
probability. IS vulnerability.

1 Security incidents in an information system. Detecting signs of security incidents.

Searity mechanisms and control procedures, cryptography, data encryption and decryption.

1 Information security system management, improvement and monitoring. Measuring control
efficiency.

9 Security risk management. Risk assessment methods. Risk manageraarihagsument for
improving security.

=
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X lectures

X individual assignments

[ ] seminars and workshops

X] multimedia and network

5. Manner of instruction

X exercises

X laboratories

[ ] distance learning

[ ] mentorship

[ ] fieldwork [ ] other

6. Comments

Classes are held by combining classroom work and computer
laboratory work, with the application @& learning management
system (LMS)A detailed scheduleitin lectures and exercises will be
defined in the syllabus. When they enrol into this course, students ¥
be instructed to use the distance learning system.

7. Student responsibilities

Student responsibilities for this course are as follows:

1
1
pass them.
1
I Score at least 50% on the final exam.
1

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.
Participate in continuous assessment (theoretical and practical preliminary exams)aessiully

Write an individual or group paper on a given topic and present it to lecturers and other stude|

A detailed scoring system for the course and passing scores for individual activities wiltbiedp
in the course syllabus.

8. Monitoring® of student work

I . Experimental
Class attendance | 2 Cags_ . Seminar paper perimenta
participation work
Written exam 1 | Oral exam Essay Research
Project 1 Continuous 1 Report Practical work
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1

certain protocol (11).
! argued manner (12).
1

given application (I3).
1

In the oral or written exam, students explain the properties of and differences between protoci
secure and insecure channels using a compuated, provide valid reasons for implementing a

In the written exam, students explain the differences between HTTP and HTTPS protocols-in

In the practical project assignment, students determine protectiorctiomalities for a specific
information system, and create or configure user authentication and authorization model for a

As part of the project, students need to work out the development of a new IT service, and pe
a risk andysis (14).

30 |MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue

course. Use empty fields for additional activities.
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1 As part of the project, students need to work out the development of a new IT service, and mg
the service level, incidents, problems, requests and availability (e.g. make a response table b
problem and incident type) (13, I5).

10. Mandabry literature (at the time of submission of study programme proposal)

1. Dieter GollmanHComputer Security John Wiley & Song2011

2. Harold F. Tipton, Micki Krause, "Information Security Management", 6th edition, Taylor & Fra
Group, 2007.

3. InformationSecurity Policies and Procedures: A Practitioner's Reference, Second Edition, Thq
Peltier, 2004.

4. Wenliang Du (AuthorifComputer Security: A Hands Approachy Create Spac017

11. Optional/additional literature (at the time of submission of siiedy programme proposal)

1. Donald L. Pipkirgnformation Securitiy Prentice Hall PTRQ00
2. Thomas R. Peltienformation Security Risk Analysi$hrd Edition, CRC Pres)10

12. Number of assigned reading copies in relation to the number ofrggiderrently attending the course

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be mafiar the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdl evaluate the quality of
classes using an anonymous questionnaire. Stu@hotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor 1 3420d t NP FKbs, RHDNRA Y I L @I OA ©
Name of the course Programming Paradigms and Languages

Study programme Undergraduate university programme Informatics

Status of the course compulsory  for SD module

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The course provides theverview of different programming paradigms. It tackles concepts existing in
various imperative and declarative programming languages. Objgatited programming paradigm for
mobile devices is addressed in more detail and students are introduced tosih@l yiaradigm.

2. Course enrolment requirements

A pass mark ifundamentals of Programminglgorithms and Data Structuresd ObjectOriented
Programming.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the courstdents are expected to be able to:

I1. Distinguish between different programming paradigms (imperative, declarative, ebjextted,
visual) and describe the main differences between them

I12. Compare and analyse different programming languages and cldssifyby paradigms to which
they belong

13. Identify equivalent concepts in different programming languages and paradigms

14. Choose an appropriate programming paradigm to solve a specific prednénmg task

I5. Independently design and create an application ushegappropriate programming paradigm and
concepts

4. Course content

1 Basic programming paradigms (imperative, declarative, oljgented, visual) and programming
languages. Other paradigms (visual, parallel programming, companmgmted programming,
generic, scripting). Criteria for the classification of programming languages. Classification of
programming languages.

Imperative paradigm development, basic properties, programming language C

Functional paradigmtheoretical basis, basics of lambdalculus, evaluation strategies, pattern
matching, programming language Haskell

1 Logic paradigmtheoretical basig first-order logic, deduction, unification theory, programming
language Prolag

Objectoriented paradigm development, theoretical basis, ggramming language Java
Programming for mobile devicedntroduction to the development of Android applications.
Development environment, basic architecture and-tifeele. System components (Intents,

=a =

=a =
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Activities, Services, Content Providers, BroadcastiRexs). Basic elements of user interface

(navigational components, input controls, menus, action bar, fragments, dialogs, notifications)

Event handling. View controllers and components. XML language and working with resourceg

Advanced concepts: locati@ervices, maps and use of sensors. Saving data.

Script programmingtheoretical foundations and practical approach (e.g. JS, Python, Unity)

1 Visual and omponent-oriented programmingg theoretical basics and practical exampleg(e
Unity)

1 Eventdriven programmingtheoretical foundations and practical examples through programmif
for mobile devices

=

X lectures X individual assignments

[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction X exercises X laboratories

X distance learning [ ] mentorship

[ ] fieldwork [ ] other

Classes are held biendedform, by combining classroom work,
individual work outside the classrooamd elearning, using a learning
management system (LMS3) detailed schedule with online lessons
and classroom lectures will be defined in the syllabus. When they ¢
into this course, students will be instructed to use the tools availabl
the system.

6. Comments

7. Student responsibilities

Student responsibilities for this course are as follows:
1 Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.
9 Participate in continuous assessment (theoretical and practical preliminary exams).
91 Desig, create and present a solution to a problesolving task, individually or in pairs, and score
least 50% on the final exam.
A detailed scoring system for the course will be specified in the course syllabus.

8. Monitoring'* of student work

Class attendnce 2 Clags_ . Seminar paper Experimental
participation work

Written exam Oral exam Essay Research

Project 1 Continuous 0.5 | Report Practical work 15
assessment

Portfolio Discussion

9. Assessment of learning outcomes in class and dtrtheexam (procedure and examples)

31 |IMPORTANEnter the appropria proportion of ECTS credits for each activity so that the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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9 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concepts related to different programming paradigms, analyse ar
classify programminfanguages into appropriate paradigms and compare equivalent concepts
different programming languages {I3).

9 Practical assessment (practical preliminary exam) in which students choose an appropriate
programming language and work out an algorithmdompletinga specific problensolving task on
a computer (13, 15).

1 Final exam: Practical project assignment in which students apply their skills and knowledge fr|
field of specific programing paradigm to solve problesolving tasks related to the tapof their
choice (individually or in pairs), according to instructions and evaluation criteria set in advancg

10. Mandatory literature (at the time of submission of study programme proposal)

1. M. Gabrielli, S. Martini: Programming Languages: Pieeiand Paradigms, Springer, 2010

2. B. A. Tate: Seven Languages in Seven Weeks, Pragmatic Bookshelf, 2010

3. Ed. Burnette: Hello, Android: introducing Godglmobile development Platforn2iid edition)2015

4. B. Phillips, C. Stewart: Android Programming: TgeNBrd Ranch Guide (4th Edition), 2019

5. a ® L-Koks: ®azdoj android aplikacija-brh yS LINBT Sy i OA2S LINBRI 9
zadataka, Moodle-&njiga, 2019

6. a ® L-Kok: Ohjektni programski jeziclava, odine prezentacije predavanjaadaci i primjeri
NAR2SOSYyAK 1 I-Rfghl2018 = a22RfS S

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. A.B. Tucker, R. E. Noonan: Programming Langya®@sciples and Paradigms (2nd ediGraw
Hill, 2007

2. D. P. Friedman, M. Wand, C. T. Haynes: Essentials of Programming Languages, 2/e, MIT Pre

S. McConnell: Code Complete: A Practical Handbook of Software Construction, 2/e, MS Pres;

4. B. Stroustrup: ProgrammingPrinciples andPractice Using C++ (Second Edition), Addi¥esley,
2014

5. T. Petricek, J. Skeet, Real World Functional Programming: With Examples in F# and C#, Man
2010

w

12. Number of assigned reading copies in relation to the number of students currently attdredsuytse

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologiel) the last week of classes, studentidi evaluate the quality of
classes using an anonymous questionnaire. Stu@hotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Fullt NREFTP 'y aSOUNRDOAOI t K5
Name of the course Programming for Complex Problem Solving

Study programme Undergraduate university programme Informatics

Status of the course compulsoryfor SD module

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire knowledge about advanced programming techniq
The objective is to teach students how to solve complex prokdeiming tasks.

2. Course enrolment requirements

There are no course enrolment requinents.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Explain the steps of more complex algorithms on trees and graphs.

2. Explain hash procedures and solve collision proisle

I3. Analyse and compare different encryption algorithms.

14. Apply and adjust appropriate existing algorithms and data structures to solve more complex
similar/analogous problems.

I5. Develop computer programs with implemented algorithms for solving coniexems.

16. Critically evaluate the quality of different software solutions for a given problem and choose the
solution according to specific criteria.

4. Course content

1 Introductory examination of complex problems. Revision: algorithm, algoribmplexity.

T Introductory examination of complex problems and algorithms.
1 More complex algorithms on trees and graphs.
1 Hash function. Solving collision problems.
1 Encryption algorithms.
1 Procedures for solving complex mathematical problems.
1 More complex algathms for working with character strings.
X lectures X individual assignments
[ ] seminas and workshops [ ] multimedia and network
5. Manner of instruction _ _
X] exercises X laboratories
X distance learing [ ] mentorship
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[ ] fieldwork [ ] other

Classes are held blendedform, by combining classroom work,

individual work outside the classrooamd elearning, using a learning
management systerfLMS) A detailed schedule with online lessons ar
classroom lectures will be defined in the syllabus. When they enrol ir
this course, students will be instructed to use the tools available in th
system.

6. Comments

7. Student responsibilities

Studentresponsibilities for this course are as follows:

T Regularly follow course activities within the distance learning system, prepare for classes (do
homework) and attend classes taking place in the form of lectures, auditory and/or laboratory
exercises.

1 Partidpate in continuous assessment (theoretical and practical quizzes and preliminary exams)
successfully pass them.

Complete individual or team practical work related to a given topic.
Score at least 50% on the final exam.

= =

A detailed scoring system fdné course and passing scores for individual activities will be specified in th
course syllabus.

8. Monitoring? of student work

s . Experimental
Class attendance | 2 | Class participation Seminar paper woFr)If enta
Written exam Oral exam Essay Research
Project Continuous 1 Report Practical work 2
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Written or online assessment (theoretical preliminary exam) in which studdsttsonstrate their
understanding of concepts related to advanced algorithms from the field of computing (11, 12, 13

1 Practical assessment (problesnlving tasks, preliminary exam) in which students need to identify
algorithms and data structures and knowv to adapt and apply them to solve a similar problem
13, 14).

1 Practical assessment (problesolving tasks, preliminary exam) in which students solve complex
problemsolving tasks and assess solution complexity and quality (15).

1 Practical project asgnment in which students implement the solution to a complex practical
problemsolving task according to specific instructions and evaluation criteria (15, 16).

10. Mandatory literature (at the time of submission of study programme proposal)

32 [MPORTANEnter the appropriate proportion of ECTS credits for each activity so thataheumber of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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1.
2.
3.

4,

Y dza | (2000} Naprddno programiranje i algoritmi u Cu i-G+4agreb, Element.

Ahuja, R. K. (201 MNetwork flows: theory, algorithms, and applications. Pearson Education.
Skiena, S. S. (1998he algorithm design manual: T€xtol. 1). Springer Science & Biess
Media.

Scripts, presentations and learning material available in toewgse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1.
2.
3.
4.

5.

Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C.I(@@@Rjction to algorithms. MIT
press.

Levitin, A. (2012)ntroduction to the design & analysis of algorithms. Boston: Pearson.
Kocay, W., & Kreher, D. L. (20X8)aphs, algorithms, angbtimization. chapman and hall/cRc.
Ellis, B. (2014Realtime analytics: Technigues to analyze and visualize streaming data. Johr,
Wiley & Sons.

Galbraith, S. D. (2012Ylathematics of public key cryptography. Cambridge University Press

12. Number ofssigned reading copies in relation to the number of students currently attending the cou

Title Number of copies Number of students

13. Quality

monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be madl@ the purpose of ensuring and continuously improving the quality of
classes and study programr{gs part of the activities of the Quality Assurance Committee at the Faculty
Informatics and Digital Technologiel)the last week of classes, students will evaluate the quality of clas
using an anonymous questionnaire. Stud€hthievements in the course will also be analysed (percenta
of students who passed the course and their average grade).
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COURSE DESERON

Course instructor Asst. Prof+ SRNJ y , PR f SGA 6

Name of the course Web Programming

Study programme Undergraduate university programme Informatics
Status of the course compulsory for SD module

Year of study 3

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to master knowledge about advanced concepts related to
interactive web application development (advantages and disadvantages of individual development

approacheg; procedural, OO, MVC, MVMM, DESIGN PATTERNS) JasaScript technologies for web

application development, and to acquire technologies and skills enabling web programmers to work
independentlyc security concepts in web programming, code testing and documenting, team work in
version control systems.

2. Course enrolment requirements

A pass mark in Introduction to Web Programming.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Create a database by using MySQL relaisystem and be familiar with possibilities for its use ii
dynamic web applications

12. Identify and analyse different approaches to web application development

I13. Create a web application according to the given functional andfanational requirements by
using different approaches (procedural, OO, MVC, MEAN)

14. ldentify advantages and disadvantages of individual approaches with respect to software solu
quality.

I5. Recognize individual design patterns and identify advantages of implementation of qeatems

16. Develop a set of tests and run these tests to control the software solution quality

I7. Generate documentation for the software solution

18. Apply teamwork techniques in version control systems

4. Course content

1 Objectoriented modeling of web apptations and objecbriented web programming in scripting
languages: classes, objects, methods; constructors, inheritance, overriding.

1 Relational data model and relational databases: defining structural properties of tables and
databases; creation of tads and databases. SQL language, creation of combined SQL expres!
(commands).

1 Twoway communication between client, server (dynamic web application), interpreter and
database system.
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Creating a communication interface for access to a dynamic webcafiph; creating a connection
between scripts and database systems, accepting and forming replies from a database.
Queries and changing database content using a scripting language.

Scripting with JavaScript technologies.

Security of dynamic web applicatfis.

Writing and implementing automated code tests.

Writing and generating code documentation.

Design patterns in web applications.

Teamwork in version control systems.

5. Manner of instruction

X lectures X individual assignments

[ ] seminars and workshops

[ ] multimedia and network

X] exercises X laboratories

[_] mentorship

[ ] other

X distance learning
[ ] fieldwork

6. Comments

Classes are held blendedform, by combining classroom work,
computer laboratory work, individual work outside the classrcsmal
e-learning, using a learning management system (LM $letailed
schedule with online lessons and classroom lectures will be define(
the syllabus. Wan they enrol into this course, students will be
instructed to use the tools available in the system.

7. Student responsibilities

Student responsibilities for this course are as follows:

1

1
f
f

A detailed scoring system for the course and passing scores for individual activities will be specified i

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.

Participate in continuous assessment (theoretical and practical preliminary exams).
Desiq, create and present a solution to a problesolvingtask.

Score at least 50% on the final exam.

course syllabus.

8. Monitoring® of student wok

Class attendance | 2 Clags_ . Seminar paper Experimental
participation work

Written exam Oral exam Essay Research

Project Continuous 1 Report Practical work
assessment

Portfolio Discussion

33 [MPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue

course Use empty fields for additional activities.

Faculty of Informatics and Digital Technologies
Radmi | e MB&1OM Rijeka|Croatia
http://inf.uniri.hr ured@inf.uniri.hr

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749

=

unir | <= vure



http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

UUUUUU

FACULTY OF INFORMATICS AND @
® B DIGITAL TECHNOLOGIES U n I rl

[ UNIVERSITY OF RIJEKA

9. Assessment of learning outcomes in classaanide final exam (procedure and examples)

9 Written or online assessment (theoretical preliminary exams) in which students demonstrate t
understanding of theoretical concept§1-18)

1 Practical assessment (practical preliminary exams) in which stugeplsment a given web
application on a computer using a given programming langu@bér)

9 Practical project assignment in which students, in teams, apply the acquired ldgenéad skills to
solve problemsolving tasks, for example, develop a completbvapplication related to the topic
chosen by the team, according to the instructions and evaluation criteria set in adHRt&)

10. Mandatory literature (at the time of submission of study programme proposal)

1. Scripts, presentations and other leangi material available in the-eourse.
2. Lockhart, JModern PHP: New Features and Good Practj@&15, O'Reilly Media
3. Zandstra, M.PHP Objects Patterns and Practj@ePress, 5th edition, 2016.
11. Optional/additional literature (at the time of submissiof the study programme proposal)
1. https://manual.phpdoc.org
2. Bergman, SPHP Unit O'Reilly, 2005,
3. Chacon, S., Straub, Bro Git APress, 2nd edition, 2014
12. Number of assigned reading copies in relatiothvéonumber of students currently attending the cours
Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studenti evaluate the quality of
classes using an anonymous questionnaire. Stu@hotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst+ SRNI'y aAfSiAo6z t K5
Name of the course Communication Networks

Study programme Undergraduate university programme Informatics
Status of the course compulsory for CS module

Year of study 3

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the courds for students to acquire knowledge about devices, protocols and standard;
the domain of communication networks and their application in creating different types of networks, w
focus on networks in data centres.

2. Course enrolment requirements

A pass mark in Computer Networks.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Classify and compare computer networks.

I2. Explain how a network switch manages congestilany and traffic.

13. Analyse computer networks in data centres by using device documentation and protocols, as
software tools.

I4. Name advantages and disadvantages of individual network topologies for the purpose of choc
an optimal topology whebuilding or upgrading a communication network.

I5. Arrange network virtualization and network function virtualization by using appropriate softwal
tools.

16. Recognise and express development trends in the information and communications technolog
the domain @ data centre communication networks.

4. Course content

1 Evolution of communication networks. Devices, network protocols and standards.

1 Switch architecture. Switch topology. Congestion management. Flow management. Traffic
management.

1 Data centre networkdpologies. Data centre network standards.

1 Network virtualization. Separating network management functions and network data functions
Network function virtualization.

1 Development trends in data centre communication networks.

X lectures X individual assignments
_ _ [ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction . .
X] exercises X laboratories
X distance learning [ ] mentorship
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[ ] fieldwork [ ] other

6. Comments system (LMSWhen they enrol into this course, students will be

Classes are held by combining classroom work and computer
laboratory work, with theapplication ofa learning management

instructed to use the distance learning system. A detailed schedule
with lectures and exercises will be defined in the syllabus.

7. Studentesponsibilities

Student responsibilities for this course are as follows:
1 Regularly follow course activities within the distance learning system and attend classes takin

1 Completeproblemsolving tasks as part of homework and hand in the solutions within the dead
1 Answer questions and complete problesnlving tasks during auditory and/or laboratory exercisg
Score at least 50% on the final exam.
A detailed scoring system foraltourse and passing scores for individual activities will be specified in t
course syllabus.

place in the form of lectures, auditory and/or laboratory exercises.

8. Monitoring* of student work

Class attendance |2 | Class participation Seminar paper Experimental work | 1

Written exam 1 | Oral exam Essay Research

Project Continuous 1 | Report Practical work
assessment

Portfolio

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

f As part of their homework, in the form of online assessment, students are required to hand in

files with solutions to problersolving tasks, demonstrating their ability to set up a hetwork mod
and/or required network service configuration by usegetwork simulator, network emulator an(
server and client applications (I3, 15).
In laboratory exercises, students are required to take written or online assessment, in which tl
demonstrate their understanding of theoretical concepts necessary to ceteprogramming
tasks, e.g. through multiple choice questions, fill in the blank questions and essay questions (
Following the written or online assessment, studeate required to solve problesolving tasks
and hand in the files with solutioniriough online assessment, thus demonstrating their ability ti
set up a network model and/or required network service configuration by using a network
simulator, network emulator and server and client applications (I3, 15).

Written or online assessment inhich students demonstrate their understanding of theoretical
concepts related to communication networks, e.g. through multiple choice questions, fill in the
blank questions and essay questions (11, 12, 14, 16).

10. Mandatory literature (at the time of safission of study programme proposal)

2. Peterson, L. L. & Davie, B. S. Computer networks: a systems approach. (Morgan Kaufmann, |
3. Scripts, presentations and other legng material available in the-eourse.

Kurose, J. F. & Ross, K. W. Computer networking:-ddem approach. (Pearson, 2013).

34 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the Bt Tigevalue
course. Use empty fields for additional activities.
Faculty of Informatics and Digital Technologies

Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749


http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

DIGITAL TECHNOLOGIES

UNIVERSITY OF RIJEKA

° 1 FACULTY OF INFORMATICS AND
_—

Uniri

UUUUUU

sssss

11. Optional/additional literature (at the time of submission of the study programme proposal)
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2. Halsall, F. Computer networking and the Internet. (Addiééesley, 2006).
Tanenbaum, A. S. & Wetherall, D. Computer networks. (Pearson/Prentice Hall, 2011).

w

4. Sterbenz, J. P. G. & Touch, J. D. High speed riehgor systematic approach to higandwidth

low-latency communication. (Wiley, 2001).

5. Comer, D. Computer networks and Internets. (Pearson, 2015).

o

Comer, D. Internetworking with TCP/IP. (Pearson/Prentice Hall, 2013).

7. Lee, G. Cloud Networking: Understarglidloudbased Data Center Networks. (Morgan Kaufman|

2014).

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title

Number of copies

Number of students

13. Quality monitoring methodbat ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programrfes part of the activities of the Quality Assuraf@emmittee at the Faculty of
Informatics and Digital Technologieh) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studiaotievements in the course will also be analysed
(percentage of studets who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor 1 34200 tNRFD . 20ARIFENI Y20 6A082 t KH
Name of the course Network and Mobile Operating Systems

Study programme Undergraduate university programme Informatics

Statusof the course compulsory for CS module

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course for students to acquire basic knowledge about network operating system
and mobile operating systems, as well as knowledge about services in network operating systems: f
execution, hardware detection, protocol execution, web services and secarityknowledge about basic
concepts of mobile operating systems: activity management, communication, services and security.

2. Course enrolment requirements

A pass mark in Operating Systems.

3. Expected learning outcomes

After fulfilling all the obligtions anticipated by the course, students are expected to be able to:
11.

12.

13.
14.

I5.

16.

I7.
18.

Name and explain main tasks of network operating systems with respect to the structure of
network operating systems.

Analyse network operating system services and choose servicegliaidual functions of network
operating systems according to the set specifications.

Classify and compare protocols for the purpose of web services in network operating systems
Analyse security mechanisms for network operating systems and justifysthef basic and
additional protection functionalities for a specific network operating system.

Name and explain basic tasks of mobile operating systems with respect to the structure of mg
operating systems.

Explain methods of activity management whemning applications on mobile operating systems
Link parts of mobile operating system and hardware used for managing-aytptit units.

Analyse security mechanisms for mobile operating systems and justify the use of basic and
additional protection funtionalities for a specific operating system.

4. Course content

T

=

il

Functions of network operating systems: support to process execution, hardware detection,
protocol execution, web services, security

Implementation of file system, naming and replicasé@twork operating systems

Network protocols and supported web services in network operating systems

Security of network operating systems: authentication and authorisation, resource access cor
system restrictions

Mobile operating system architecter

Faculty of Informatics and Digital Technologies

Radmi | e MB&10G® Rileka]Croatia
http://inf.uniri.hr ured@inf.uniri.hr U n I ” ‘ Y@Z YUFE

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749


http://inf.uniri.hr/
mailto:ured@inf.uniri.hr

FACULTY OF INFORMATICS AND @
® DIGITAL TECHNOLOGIES U n I rl : 5

UDIORY,
) M 4,

g, —
s ———
N N

UNIVERSITY OF RIJEKA “inrgre v ®

1 Activity management when running applications on mobile operating systems
T Communication in mobile operating systems: processing user requests using a touch screen,
managing sensors used in mobile devices, supported web services
1 Mobile operating systerservices
9 Security of mobile operating systems
X lectures X individual assignments
[ ] seminars and workshops X] multimedia and network
5. Manner of instruction X exercises X laboratories
[ ] distance learning [ ] mentorship
[ ] fieldwork [ ] other
Classes are held biendedform, by combining classroom work,
individual work outside the classrooamd elearning, using a learning
6. C management system (LMS3) detailed schedule with online lessons
- Comments and classroom lectures will be defined in the syllabus. When they ¢
into this course, students will be instructed to use the tools availabl
the system.

7. Student responsibilities

Student responsibilities for this course are as follows:

T

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures and laboratory exercises.
Participate in continuous assessment (theoretical and practical preliminary exams) and succe
pass them.
Prepare an individual or group project on a given topic, in a written form, and present it to lect
and other students.

Score at least 50% on the final exam.

A detailed scoring system for the course and passing scores for individual acilltles specified
in the course syllabus.

8. Monitoring® of student work

Class attendance | 2 Clags_ . Seminar paper 1 Experimental
participation work

Written exam Oral exam Essay Research

Project 0.5 Continuous 1.5 | Report Practical work
assessment

Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

35 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue

course. Use empty fields for additional activities.
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1 Inthe written exam, students should name types of network operating systems, sketch parts 4
connections of operating systems apobvide explanations of basic tasks of operating systems (

1 Inthe practical assessment on a computasripletinga problemsolving task in the form of
homework or during exercises to obtain credits), studaraspletea problemsolving task in which
they need to choose and apply services necessary to implement a given functionality of the ni
operating system according to set specifications (12).

1 Inthe written or oral exam, students choose a method of application of a protocol for a specifi
web seavice and provide valid arguments for its use (I3).

1 Inthe written exam, students identify security and protection mechanisms of a given network
operating system (14).

1 Inthe written exam, students should name types of mobile operating systems, sketshapalt
connections of operating systems and provide explanation of basic tasks of mobile operating
systems (15).

1 Inthe practical project assignment, students identify the activity of mobile operating system ai
hardware during the processing with inpatitput units (16 17).

1 As part of their homework, students work out a simple program for accessing and managing ¢
used in a mobile device (17).

1 Inthe written exam, students identify security and protection mechanisms of a given operating
system, and ahose a specific mechanism for a given security problem (18).

10. Mandatory literature (at the time of submission of study programme proposal)

1. Philip HunterhNetwork Operating SysterhsAddisorWesley,1995
2. Arash Habibi LashkaHhylobile OperatingSystems and Programming: Mobile Communicatigi3M
+SNItF3 5N» aNffSNE HAMM

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. [ S2 . dzZRAY X al NAY D 2Dpdrackski SUBtaGIEBReBI20M | 20 2 OA & 3

2. Christian Benvenuthnderstanding Linux Network Internals: Guided Tour to Networking onhir|
O'Reilly Media, 2009

3. Reto Meier, lan Lakig’rofessional Androlg Wrox,2018

4. Jonathan LevirtMacOS and iOS Interngl§ echnologeeks PresX)16

12.Number of assigned reading copies in relation to the number of students currently attending the c|

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality g
classes and study programn(@s part of the activities of the Quality Assurance Committee at the Facul
Informatics and Digital TechnologieB)the last week of classes, students will evaluate the quality of
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classes using an anonymous questionnaire. Stu@aotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Fullt NEFT® 'yl aSOUNROADI t K5
Name of the course Social Network Analysis

Study programme Undergraduate university programme Informatics

Status of the course compulsory for CS module

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire knowledge about methods and procedures for s
network analysis. The objective is to teach students how to apply social network analysis methods in
specific cases.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

. Explain essential concepts from the field of social network analysis anddanas of social

network analysis.

. Format data from a given data source into an appropriate graph or network form.

. Choose appropriate methods and techniques for analysing different types of social networks.
. Analyse and compare different models of sociaivarks on a local, middle and global level.

. Apply appropriate methods and procedures of complex network analysis when analysing spe

information from social networks (e.g. scientific collaboration networks).

. Create different types of visualization dcial network data by applying tools and software for

(social/complex) network analysis.

. Implement different models and procedures for predicting future connections in the network.

4. Course content

1
1l

Basic concepts from the field of social network analys

Network models and model implementation.

Network analysis at the global level: distance measures, clustering measures, degree distribu
network density, network connectedness, assortativity measures.

Network analysis at the middle level: commuynitlentification (overview of community detection
algorithms for a given network), motif analysis, graphlet analysis.

Network analysis at the local level: centrality measures, identification of the most important
network nodes, clustering measures.

Network visualization by applying different models.

Overview of algorithms for predicting future connections in the network.
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1 Readyto-use tools and software for the analysis and visualization of social networks.

X lectures

X individual assignments

[ ] seminars and workshops

[ ] multimedia and network

5. Manner of instruction

X exercises

X laboratories

[X] distance learning

[ ] mentorship

[ ] fieldwork

[ ] other

6. Comments

Classes are held biendedform, by combining classroom work,

individual work outside the classrooamd elearning, using a learning
management system (LMS detailed schedule with online lessons
and classroom lectures will be defined in the syllabus. When they ¢
into this course, students will be instructed to use the tools availabl

the system.

7. Student responsibilities

Student responsibilities for this co

1 Regularly follow course activities within the distance learning system, prepare for classes (do
homework) and attend classes taking place in the form of lectures, auditory and/or laboratory

exercises.

9 Participate in continuous assessment (theoretical aratfical quizzes and preliminary exams) ar|

successfully pass them.

1

9 Score at least 50% on the

A detailed scoring system for the course and passing scores for individualesctivil be specified in the

course syllabus.

urse are as follows:

final exam.

Complete individual or team practical work related to a given topic.

8. Monitoring® of student work

Class attendance | 2 Clags_ . Seminar paper Experimental
participation work

Written exam 1 | Oral exam Essay Research

Project Continuous 0.5 | Report Practical work 1.5
assessment

Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

9 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of social network analysis theory (I11), e.g. through multiple choice questions, fi
the blank questions and/or essay questions, students rieezkplain the concepts of smallorld

network, scaldree network, preferential attachment, hodhub<t occur etc.

36 IMPORTANEnter the appropriate proportion of ECTS credits for eatitity so that the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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1 Practical assessment on a computenrfipleting a problensolving task in the form of homework (
during exercises to obtain credits) in whigludents need to choose an appropriate network/grap
model and format data, construct a network for a specific problem (12) and analyse a given ne
at the local, middle and global level (13, 14, 15, 16), for example do the analysis for scientific
collaboration network at the local, middle and global level.

9 Practical assignment (practical preliminary exam) in which students apply procedures for preg
future connections in the network (by applying node similarity measures implemented e.g. in
Python)(17), e.g. evaluate algorithms for predicting future connections implemented in Python
(Adamic/Adar, Jaccard Index, Preferential attachment etc.) on a given network.

1 Practical project assignment in which students apply knowledge and skills from theffgzidial
network analysis t@omplete problemsolving tasks according to the instructions and evaluation
criteria set in advance (I3, 14, 15, 16, 17), e.g. to generate an appropriate network/graph form fg
given Twitter data, analyse and visualise tiework.

10. Mandatory literature (at the time of submission of study programme proposal)

1. aSOGNRPOBAOGET ! @ OHAmMpUOD® hytAYyS AUNRLIGEFY ! yIf
Rijeci, Rijeka 2015.

2. Scaott, J. (2017po0cial network analys Sage.

3. Wasserman, S., & Faust, K. (19%t)cial network analysis: Methods and applicati(vial. 8).
Cambridge university press.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. Newman, M. (2018Networks. Oxford university press.

2. Russell, M. A. (2013Ylining the Social Web: Data Mining Facebook, Twitter, LinkedIn, Google+
GitHub, and More. " O'Reilly Media, Inc.".

3. Carrington, P. J., Scott, J., & Wasserman, S. (Eds.). (2@@&)s and methods in social network
analysigVol. 28). Cambridge university press.

4. Appropriate software manuals.

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number ofstudents

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studenidl evaluate the quality of
classes using an anonymous questionnaire. Studhntsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst. ProfMiran Pobar, PhD

Name of the course Multimedia Technologies

Study programme Undergraduate university programme Informatics
Status of the course compulsory for MMS module

Year of study 3

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the courséfor students to acquire basic knowledge about multimedia data and
technologies for their representation, processing, view and search.

2. Course enrolment requirements

A pass mark in Multimedia Systems.

3. Expected learning outcomes

After fulfillingall the obligations anticipated by the course, students are expected to be able to:

I11. Distinguish between different types and structures of digital multimedia content and multimedi
file formats

I12. Describe the model of human auditory and visual system

I3. Compae various media compression processes.

14. Based on measurement results, compare image, audio and video compression processes an
choose appropriate compression processes depending on the purpose.

I5. Compare multimedia search processes based on metadata@ment

I16. Create an application that generates digital multimedia content.

4. Course content

Multimedia technologies and systems. Overview of media and data sources. Basics of coding and
compressionLossless compression. Lossy compression of multimediamt. Representation and
processing of image data. Sound presentation and processing. Sound synthesis and MIDI. Metsethta
and contentbased search for multimedia content. Program libraries for processing and generating
multimedia content.

X lectures X individual assignments
[ ] seminars and workshops X] multimedia and network
5. Mannerof instruction X exercises X laboratories
X distance learing [ ] mentorship
[ ] fieldwork [ ] other
Classes are held biendedform, by combining classroom work,
6. Comments o . . i .
individual work outside the classrooamd elearning, using a learning
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management system (LMS detailed schedule with online lessons
and classroom lectures will be defined in the syllabus. When they ¢
into this cairse, students will be instructed to use the tools available
the system.

7. Student responsibilities

Student responsibilities for this course are as follows:

1

)l
1

A detailed scoring system for the course and passing scores for individual activities wiltbiedpn the
course syllabus.

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.

Participate in continuous assessment (theoretical and practical preliminary exams)aessiully
pass them.

Write an individual or group paper on a given topic and present it to lecturers and other studel
Score at least 50% on the final exam.

8. Monitoring’ of student work

I . Experimental
Class attendance | 2 Cas_s_ . Seminar paper 0.5 perimenta
participation work
Written exam 0.5 | Oral exam Essay Research
Project Continuous 1 Report Practical work 1
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1

Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical conceptegarding multimedia systems (11, 12, 13, 14, 16), e.g. throu
multiple choice questions, fill in the blank questions and essay questions students list the
characteristics of standard multimedia formats, describe certain compression processes and |
their characteristics.
Practical assessment in which students need to apply various multimedia compression proce
measure their quality by using standard measures and choose an appropriate process on the
of measured results (14, 15)

Group or indivdual seminar paper in the form of prepared project documentation for a chosen
of a larger project addressing in more detail a topic from the field of digital multimedia search
compression. Students will receive the instructions and evaluationrierifer the seminar in
advance (146).

10. Mandatory literature (at the time of submission of study programme proposal)

1.

Li, ZeNian; Drew, Mark S.; Liu, Jiangchuan: Fundamentals of Multimedia, Second Edition,
Springer, 2014.

37 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equalsvhri&GTiBe
course. Use empty fields for additional activities.
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2. T.M. Savage, K.E. Vogel,lAmmoduction to Digital Multimedia, 2008, Jones & Bartlett

Publishers

3. Blanken, H. M., de Vries, A. P., Blok, H. E., & Feng, L. (Eds.).NeMviedia retrieval

Springer Science & Business Media.

4, Scripts, presentations and other learning mateaailable in the eourse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title

Number of copies

Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentifi evaluate the quality of
classes using an anonymous questionnaire. Stu@hntsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Asst.Prof. Martina Holenko Dlab, PhD

Name of the course Computer Graphics

Study programme Undergraduate university programme Informatics
Status of the course compulsory for MMS module

Year of study 3

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course fier students to acquire knowledge about basic concepts and techniques fi
representing graphics objects (2D and 3D) and to gain skills in using software for the creation of obje
models and their representation on a computer.

2. Course enrolment requiremts

A pass mark in Multimedia Systems.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Describe basic concepts of computer graphics, and of modelling and represeqait@sses for
2D and 3D objects.

I12. Create raster and vector graphics representations of given objects.

I13. Apply procedures for determining hidden lines and surfaces on a graphical representation.

14. Apply colouring procedures, simple lighting and shading mddels graphical representation.

I5. Analyse the mode of operation of basic computer graphics algorithms.

16. Choose an appropriate software for modelling 2D and 3D objects and their representation on
computer and in the web browser.

4. Course content

Thecourse includes the following topics:

Basic concepts of computer graphics and fields of application.
Mathematical bases for computer graphics.

Raster graphics and rasterization algorithms.

Object modelling and representation.

Projection of objects in 3D ape and view transformations.
Determining visible and hidden lines and surfaces.

Colours in computer graphics.

Models and procedures of lighting and shading.

Textures.

Preparing 2D and 3D graphics for viewing on a computer and in the web browser.

=4 =4 =4 =4 -4 -8 -8 -8 -89

X lectures X individual assignments

5. Manrer of instruction [ ] seminars and workshops X] multimedia and network

X] exercises X laboratories
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] distance learing [] mentorship
[ ] fieldwork [ ] other

6. Comments

Classes are held blendedform, by combining auditory classroom
work (lectures and part of exercises), computer laboratory work
(exercises), individual work outside the classroom (homework and
project assignment) and distance learning by using the chosen e
learning system. A detiad schedule and topics of lectures and
exercises will be specified in the course syllabus. When they enrol
this course, students will be instructed to use the distance learning
system.

7. Student responsibilities

Student responsibilities for thiarse are as follows:

T

= =

1

A detdled scoring system for the course and passing scores for individual activities will be specified ir
course syllabus.

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.

Actively participate in solving practical assignments givetaiss and for homework.
Participate in continuous assessment (preliminary exams) and successfully pass them.

Create and continuously update a portfolio consisting of graphical contents created during the
course.
Score at least 50% on the final exam.

8. Monitoring® of student work

Class attendance | 2 Clas_s. . Seminar paper Experimental
participation work

Written exam Oral exam Essay Research

Project Continuous 1 | Report Practical work 1.5
assessment

Portfolio 0.5

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

9 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concepts related to the basics of computer graphics, e.g. through
multiple choice questions, fill in the blank questions and essgtionsg 11, 13, 14, 5.

1 Homework with practical assignments in which students show their understanding of theoretiq
and practical concepts related to the creation of simple 2D and 3D object representations. Fol
their homework, students need tose an appropriate software (e.g. Adobe Photoshop, lllustratc
Blender, Autodesk 3DS Max, Maydp, I3, 4, 16.

1 Practicalssignment in which students demonstrate their understanding of the whole theoretic

and practical course material. In this prosestudents model 2D and 3D representations of chos
objects from the real world and their transformations, including object lighting, shading, colour

38 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fields for additional aitige.
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etc. While working on their project, students document their own work in written form and use
appropriate software (e.g. Adobe Photoshop, lllustrator, Blender, Autodesk 3DS Max, Maya).
lecturer evaluates the project assignment according to the criteria set in advaicé?, 13, 14, 15,
16.

1 A portfolio consisting of graphical contents createdidgrthe course. Completeness and quality
contents in the portfolio will be evaluated according to the criteria set in advgi2el3, 4, 16.

10. Mandatory literature (at the time of submission of study programme proposal)
1. Angel, E. Shreiner, D.ténactive Computer Graphics: A FBown Approach with WebGL (7th
Edition), Pearson Education, Inc., publishing, 2015.
2. Marschner, S. & Shirley, P.: Fundamentals of computer graphics (4th edition). A K Peters / C}
Press, 2015.

11. Optional/additional litemture (at the time of submission of the study programme proposal)

1. Hughes, F. J. et al. (2014). Computer graphics: principles and prattedit{8n). Upper Saddle
River, NJ: AddiseWesley.
2. Appropriate software manuals.

12. Number of assigned readingpies in relation to the number of students currently attending the coui

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluationwill be madefor the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of class, students will evaluate the quality of
classes using an anonymous questionnaire. Studiantievements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Coursenstructor Asst.Prof. Vanja Slavuj, PhD

Name of the course Computer Animation

Study programme Undergraduate university programme Informatics
Status of the course compulsory for MMS module

Year of study 3

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the courgs for students to acquire basic knowledge about techniques and methods ¢
and 3D animation from the field of computer graphics, and to gain and develop skills for applying the
appropriate software to animate characters and inanimate objects.

2. Coursenrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

11.
12.

13.
14.
I5.

6.

Distinguish between different animation types abasic animation techniques and principles.
Apply basic geometric transformations in tdlgmensional and threglimensional space by using
the chosen software.

Perform rigging.

Recognize basic requirements of animation timing on specific examples.

Plan a coplete virtual scene for animation, including the choice of an appropriate camera mo
and appropriate lighting.

Create and present an interactive 3D (or hybrid) animation, prepared according to own produ
plan, by using the appropriate software.

4. Course content

The course includes the following topics:

9 Introduction to animatiorg historical development and fields of application

1 2D and 3D geometric transformations

1 2D and 3D animation techniques and basic animation principles

i Stonboarding

1 Riging

1 Timing

1 Camera model, lighting model, scene planning

1 Rendeing

9 Animation and interaction
X lectures X individual assignments

5. Manner of instruction [ ] seminars and workshops X] multimedia and network

X exercises X laboratories
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] distance learning [] mentorship
[ ] fieldwork [ ] other

Classes are held blendedform, by combining auditory classroom
work (lectures), computer laboratory work (exercises), individual w(
outside the classroom (homework and project assignment) and

6. Comments distance learning by using the chosetfearning system. A detailed

schedule and topg of lectures and exercises will be specified in the
course syllabus. When they enrol into this course, students will be
instructed to use the distance learning system.

7. Student responsibilities

Student responsibilities for this course are as follows:

1

1

)l
1
1

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures and auditory and/or laboratory exercises;

Actively participate in practical problesolving during lectures and auditory and/abbratory
exercises;

Participate in continuous assessment (theoretical preliminary exams) and successfully pass tl
Create and continuously update a portfolio consisting of contents created during the course;
Complete a project assignment on a given tofgractical work instead of written exam), in pairs |
in teams, and present it to the course lecturer/assistant in the oral exam. Both activities requir,
least 50% of the anticipated total number of credits.

A detailed scoring system for the coursadgrassing scores for individual activities will be specified in th
course syllabus.

8. Monitoring® of student work

Class

Class attendance | 2 L Seminar paper Experimental work
participation
Written exam Oral exam 0.5 | Essay Research

. ntin .

Project Continuous 1 Report Practical work 1
assessment

Portfolio 0.5

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Written assessment (theoretical preliminary exam) in which students demonstrate their
understanding of the basic theoretical concepts related to computer animation (e.g. performin
geometric transformations and their mathematical basis, properties of lzasination techniques,
rigging, basic concepts of scene planning etc.), and which can include remembering and fill in
gap questions, multiple choice questions, matching questions, essay questions and extended
response questions 1, I3, 4, 5.

1 Portfdio in which students include their own practical works created during exercises and at h

(as part of homework). The portfolio includes solutions to short, simple practical assignments
which students demonstrate their understanding of theoretical anactical concepts related to 21
and 3D animation, and their skills necessary for 2D/3D representation and object and charact

39 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fields for additional activities.
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animation on a computer. During the exercises and when doing their homework, students neg¢
use the appropriate software (e.gdobe Character Animator, Autodesk 3DS Max, Autodesk Mz
Blender)g 12, 13, 4, I5.

1 Practicalssignment (instead of written exam), in groups or in pairs, in which students demong
their understanding of the entire theoretical and practical coursaterial and integrate it in the
practical work. In this process, students model medium complexity 2D and 3D objects and
characters and animate them, taking into account, among other things, framing rules, scene li
methods and animation timing. Whilgorking on their project, students need to extensively
document their own work in written form and use the appropriate software. The lecturer evalu|
their work by using the criteria known to students before starting the projdés 13, 4, I5, 16.

9 The oral exam is related to the project assignment, and students are expected to provide valig
reasons for the decisions they made in doing their project assignment, through the presentati
their work and conversation with the lecturer. The lecturer eredds the presentation and
conversation with students using the criteria known to students before creating the presentati
and engaging in the conversatigri6.

10. Mandatory literature (at the time of submission of study programme proposal)

1. Beane, A(2012). 3D animation essentials. Indianapolis, IN: John Wiley & Sons, Inc.

2. O'Hailey, T. (2015). Hybrid animation: Integrating 2D and 3D assets. Burlington, MA: Focal Pj

3. Roberts, S. (2013). Character animation fundamentals: Developing skills for 2D ahdracter
animation. Burlington, MA: Focal Press.

4. Williams, R. (2012). The animator's survival kit (Expanded edition). New York: Farrar, Straus |
Giroux.

5. Appropriate software manuals.

11. Optional/additional literature (at the time of submissiortle study programme proposal)

1. Chopine, A. (2011). 3D art essentials. Burlington, MA: Focal Press.
2. Halas, J. & Whitaker, H. (2009). Timing for animati&hetion). Burlington, MA: Focal Press.
3.t yYROAS SiG Ifd 6HnAnmMMUO @ +grafikh idzjerie yrimjede] Zsdgied: Elérael

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensure thequisition of exit knowledge, skills and competences

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committabefaculty of
Informatics and Digital Technologieb) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passtte course and their average grade).
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COURSE DESCRIPTION

Course instructor CdzZf tNRFP tFGNATAF t206A0% t K5
Name of the course Database Administration and Security

Study programme Undergraduate university programme Informatics

Status of thecourse compulsory for IS module

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

Theobjective of the course is for students to master basic knowledge from the field of database
administration and security. This knowledge includes, but is not limited to, creation of database
environment, change management and performance management, ergsdetabase security, setting up
security strategies and other DBA tasks. Furthermore, the objective of the course is to work with prog
and nonprocedural query languages and to create a business application based on databases.

2. Course enrolmengquirements

A pass mark in Databases.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I11. Explain basic concepts from the field of database administration.

I2. Distinguish betwen different types of database administrators and their basic responsibilities

I3. Create and maintain database development environment by using appropriate DBA tools

14. Apply appropriate methods for database backup and recavery

I5. Compare different technique®r ensuring database security

I16. Choose an appropriate database security strategy and achieve a satisfactory security level

I7. By using procedural and ngprocedural query languages, create simple and complex program
blocks over a relational database

I8. Within a given programming environment, create a software solution based on a relational
database

4. Course content

Database administration. DBA tasks. Types of DBAs. Creating a database environment. Change
management. Data availability. Performance managemBatkup and recovery. DBA tools.
Database security. Techniques for ensuring database security. Keeping sensitive data secure. Secur|
strategies.

Business applications based on relational databases. RAD tools. Procedural grdcestural query
language for working with a relational database.

X lectures X individual assignments

5. Manner of instruction

[ ] seminars and workshops [ ] multimedia and network
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X] exercises X laboratories
X distance learing [ ] mentorship
[ ] fieldwork [ ] other

Classes are held by combining classroom work, computer laborato
work and individual work outside the classroom, usarigarning
6. Comments management system (LMS)hen they enrol into this course, studen
will be instructed to use the distance learning systerdefailed
schedule with lectures and exercises will be defined in the syllabus

7. Student responsibilities

Student responsibilities for this course are as follows:
1 Regularly attend classes, actively participate in all course activities and follow eatikgtes
within the distance learning system
9 Participate in continuous assessment (preliminary exams and quizzes) and achieve the num
credits equal to or higher than the passing score (if any)
1 Complete a project assignment (practical wqripplication creation) on a given topic and score
least 50% of credits
A detailed scoring system for the course and passing scores for individual activities will be specified
course syllabus.

8. Monitoring® of student work

Class attendance | 2 Clas',s' . Seminar paper Experimental
participation work
Written exam Oral exam Essay Research
: ntin .
Project Continuous 1.5 | Report Practical work | 1.5
assessment
: : : Individual
Portfolio Discussion d. dua
assignments

9. Assessment of learning outcomes in class atigegfinal exam (procedure and examples)

The set of learning outcomes is assessed through activities in class, continuous assessment (prelimil
exams and quizzes) and a practical project assignment, in addition to computer work.
1 Inthe theoretical assessment, students demonstrate their understanding of theoretical concej
from the field of database administration (11, 12), they compare different techniques for ensuril
database security (14, 15) and distinguish between diffedatabase security strategies (16). E.g.
describe at least three types of database administrators and their tasks.
1 During the computer laboratory work, students actively create and maintain a database
environment by using appropriate DBA tools and applgrapriate database backup and recovery
methods (13, 14). E.g. adjust a database environment in SQL Developer tool.

40 IMPORTANEnter the appropriate proportion &CTS credits for each activity so that the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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1 Inthe practical preliminary exam, students independently build simple and complex program |
over a relational database on a computaccording to the set requirements (17). E.g. create a
procedure for updating worker addresses in the database.

1 In the project assignment, students create a software solution (business application) with a us
interface in a given tool, based on the prewsly created database (18). E.g. create a business
application, including model and database, for library operations.

10. Mandatory literature (at the time of submission of study programme proposal)

1. S. Balamurugan, S. Charanyaa (2014). Principles atb&@a Security. OmniScriptum.

2. C. S. Mullins (2013). Database Administration: the Complete Guide to DBA Practices and
Procedures. AddiseWesley.

3. A. Geller, B. Spendolini (2017). Oracle Application Express (APEX): Build Powe@enDataVeb
Apps WithAPEX. McGramill.

4, t 206A0 t® 6HnAamMyOd { ONALIIAZ LINBASY (doirse.2 y a

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. E. Sciore (2015). Understanding Oracle APEpplication Development. Apress.
2. J. Murach (2014). Murach's Oracle SQL and PL/SQL for developers. Mike Murach & Associat
3. Appropriate software manuals.

12. Number of assigned reading copies in relation to the number of students currently attéredougirse

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences
Periodical evaluations will be mafiar the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdl evaluate the quality of
classes using an anonymous questionnaire. Stu@hotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Assoct N2 Fd {lyal 2FYyRNIAOGZ t K5
Name of the course User Interface and Interaction Design

Study programme Undergraduate university programme Informatics

Status of the course compulsory for IS module

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course to introduce students to basic concepts, methods and techniques of user
interface, user experience and interaction design.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling al the obligations anticipated by the course, students are expected to be able to:
I11. Analyse tasks/requirements on which user interface and interaction design is.based
I2. Create a persona and scenarios for navigating through the application
I3. Create a simpleser interface prototype
14. Organize the content according to device requirements
I5. Apply appropriate elements in the user interface

4. Course content

1 User interface (Ul). User experience (UX). Interaction design (IxD).

1 User. Cognitive principles, attention, perception, recognition, memory. Mental models, mappin
metaphors. Design patterns.

1 Usercentered design (UCD). Qualitative user research. User modeling. Personas and goals.
Scenarios ancequirements Fromrequirenentsto design. User interface prototype. Validation ar|
usability testing.

9 Different platforms for interactive products. Context for interactive system design.

1 Visual interface design. Principles of visual interface design. Multimodal interface design.
Information design. Principles of visual information design.

X lectures X individual assignments

[ ] seminars and workshops [ ] multimedia and network
5. Manner of instruction [ exercises [] laboratories

X distance learing [_] mentorship

[ ] fieldwork [ ] other
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Classes are held blendedform, by combining classroom work,

6. Comments individual work outside the classroom andearning.

7. Student responsibilities

Student responsibilities for this course are as follows:
1 Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.
Participate in continuous assessment and successfully pass it
Undertake practical probla-solving tasks and successfully complete them
Complete practical workndependently or in groups, and present it to the lecturer
1 Score at least 50% on the final exam.
A detailed scoring system for the course and passing scores for individual actilitles specified in the
course syllabus.

= =4 =4

8. Monitoring™ of student work

Class attendance | 2 Clas',s' . Seminar paper Experimental work|
participation

Written exam 1 | Oral exam Essay Research

Project Continuous Report Practical work 2
assessment

Portfolio

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

1 Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of concepts from the field of useterface, user experience and interaction desigi
(1, 12, 14), e.g. through multiple choice questions, fill in the blank questions and essay questid
students name the advantages of using a persona in the design process, list key components
implementation of formative usability testing and explain principles of visual interface design.

9 Practical assignments in which students create a persona and scenarios (12) and organize thg
content (14)

9 Practical workn which students, individually or in teanneed to work out an interaction with the
system (12, 13, I5)

10. Mandatory literature (at the time of submission of study programme proposal)

1. Alan Cooper, Robert Reimann, David Cronin & Chris Noessel. Abogt Haz&ssentials of
InteractionDesign. Wiley Publishing, 2014.

2. Jenifer Tidwell. Designing InterfacePatterns for Effective Interaction Design. O'Refl1 1

3. David Benyon. Designing Interactive Systems. Pearson, 2014.

4. Scripts, presentations and other learning material availabléénetcourse.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. Jenny Preece, Yvonne Rogers & Helen Sharp. Interaction Design: BeyondGamparier
Interaction, John Wiley and Sons, 2019.

41 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total nurobegitsf equals the ECTS value of the

course. Use empty fields for additional activities.
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2. Cennydd Bowles & James Box. Undercover User Experience Design. Peachpit, Pearson Edu

2011.

Hw

Jeff Johnson. Designing with the Mind in Mind. Elsevier, 2014.
Soren Lauesen. User Interface Design: A Software Engineering Perspective.-\deitnn 200.

5. Steve Krug. Don't Make Me Think, Revisited: A Common Sense Approach to Web Usability. N

Riders, Peachpit, Person Education, 2014.

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title

Numbe of copies

Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be mafier the purpose of ensuring and continuously improving the quality @
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, studentdl evaluate the quality of
classes using an anonymous questionnaire. Stu@hntsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor Assd t NPFd al NIAYIl ! OSYoNBYSNI YI GA
Name of the course Information systems for specific purposes

Study programme Undergraduate university programme Informatics

Status of the course compulsory for IS module

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is to introduce students to diffeiafirmation systems for specific purposes

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After fulfilling all the obligationanticipated by the course, students are expected to be able to:

Explain basic concepts related to specific types of information systems

Recognize type and characteristics of specific purpose information systems, e.g. information <
used for generatig reports, extracting data, helping make decisions etc.

Analyse different expert systems

Apply tools to create database for officenanagement

Apply different opersource information systems

4. Course content

Tel: +385 (0)51584700 | Fax: +385 (0)51 584 749

1 Classifications, types and elementsrdbrmation systems. Goals and levels of information system
management. Decision support systems. Executive information systems. Accounting informatio
systems. Office automation systems.

1 Business information systems (ERP). Advantages of ERP. CompoiidRies hases of ERP life cy¢
ERP products.

1 Expert systems. Historical overview. Overview of various expert systems from the field of finang
medicine, manufacturing, accounting, process control, certain activities etc. Knowbedege
systems.

1 Managemat information systems. Historical overview. Advantages. Types.

1 Geographic information systems (GIS). Concept of GIS. Definition. Application of GIS. Compon
GIS. GIS projects in Croatia and worldwide.

1 Opensource information systems. Overview offeient opensource information systems (e.g.
decision support systems, executive IS, accounting IS, ERP, GIS etc.)

X lectures X individual assignments
5. Manner of instruction . . .

[ ] seminas and workshops [ ] multimedia and network
Faculty of Informatics and Digitql Technqlogies
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X] exercises [_]laboratories
[X] distance learning [ ] mentorship
[ ] fieldwork [ ] other

6. Comments management system (LMS)hen they enrol into this course, studen

Classes are held by combining classroom work, computer laborato
work and individual work outside the classroom, usarigarning

will be instructed to use the distance learning system. A detailed
schedule with lectures and exercises will be defined in the syllabus

7. Student responsibilities

Student responsibilities for this course are as follows:

1

T

A detailed scoring system for the course and passing scores for individual activities will be specified i
course syllabus.

Regularly follow course activities within the distance learning system and attend classes takin
place in the form of lectures, auditory and/or laboratory exercises.

Participate in continuous assessment and achieve the number of credits equal to or thighe¢hne
passing score (if any)

Participate in practical problessolving tasks and achieve the number of credits equal to or high
than the passing score (if any)

Individually or in teamanakea project and present it to the lecturer, and achieve thember of
credits equal to or higher than the passing score (if any)

Score at least 50% on the final exam.

8. Monitoring* of gudent work

I : :

Class attendance | 2 Cas_s. . Seminar paper Experimental work|
participation

Written exam 0.5 | Oral exam Essay Research

Project p | Continuous 1 Report Practical work 0.5
assessment

Portfolio

9. Assessment of learning outcomeslass and at the final exam (procedure and examples)

1

Written or online assessment (theoretical preliminary exam) in which students demonstrate th
understanding of theoretical concepts related to different information systems (11, 12). For exa
through multiple choice questions, fill in the blank questions and essay questions students na
individual components and functions of each system.

A project in which students, individually or in teams, need to choose an expert system (e.g. M
and andyse it (13). Students present their solution to the lectufesr example, students analyse

42 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue
course. Use empty fidd for additional activities.
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the MYCIN system individually or in teams and present the results to other studdntsit of the
lecturer.

A project in which students, individually or in tegmeed to apply tools for creating office
databases (14) (for example, create tables, queries, masks, reports etc. using one of the chos|
for creating databases, e.g. MS Access tool)

Practical problemnsolving task in which students, individuallyimteams, apply one of the open
source information systems (I5). For example, according to the assignment requests, student;
create a solution to a task, individually or in teams, using a chosenspace information system
(e.g. accounting operating ggsn) and present it to other students and the lecturer.

10. Mandatory literature (at the time of submission of study programme proposal)

1.
2.

Scripts, presentations and other learning material available in theusse.

Bourgeois, D. T.; Information SystefosBusiness and Beyond; The Saylor Foundation's Open
Textbook Challenge, 2014.

Bolstad, P.GIS Fundamentals: A First Text on Geographic Information Systems, Fifth Edition;
XanEdu Publishing Inc; 2016

Giarratano, J.C.; Riley, G.D. Expert Systems: ftegeind Programming. 4th ed.; PWS Publishing
Company, Boston, 2004.

Laudon, K. C.; Laudon, J. P.; Management Information Systems: Managing the Digital Firm (1
Edition); Pearson; 2017.

11. Optional/additional literature (at the time of submissiorthe study programme proposal)

1.
2.

3.
4,

tF PftAGYE adr LYF2NNIOA2alA adadl gazr ~12ftail
Luger, F.G.; Stubblefield, W.A. Artificial Intelligence: Structures and Strategies for Complex Pr
Solving. 6th ed., AddisewWesley, Harlow, 2009.
Romney M. B.; Steinbart, P. J.; Accounting Information Systems (14th Edition); Pearson; 201
Longley, P.A.; Goodchild, M.F.; Maguire, D.J.; Rhind D.W. Geographic Information Systems &
Science. 2nd Edition, Wiley, 2005.

12. Number of assigned reading copieseilation to the number of students currently attending the cours

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competences

Periodical evaluations will bmadefor the purpose of ensuring and continuously improving the quality g
classes and study programries part of the activities of the Quality Assurance Committee at the Facul
Informatics and Digital Technologieh) the last week of classegudents will evaluate the quality of
classes using an anonymous questionnaire. Studhntsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Coursdnstructor Cdzftf tNRFTP -HUWIRIZ att NI Ay EA O
Name of the course Introduction to Theoretical Computing

Study programme Undergraduate university programme Informatics

Status of the course elective

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is for students to acquire basic knowledge about theoretical foundations
computing, finitestate automata, formal grammars, regular expressions, Turing machines and time ar
space complexity.

2. Course enrolment requirement

A pass mark in Algorithms and Data Structures.

3. Expected learning outcomes

After fulfilling all the obligations anticipated by the course, students are expected to be able to:

I1. Model a given regular expression by using fhsitate automata.

12. Performtransformations between different finitstate automata (deterministic, nedeterministic,
with output etc.).

13. Simplify formal grammar and find its normal form and transform formal grammar into appropri
automaton.

14. Examine whether a given languagedgular, contexidependent or contexfree.

I5. Transform pushdown automata accepting by final state into pushdown automata accepting by
empty stack and vice versa and construct a pushdown automaton for cefneexgrammar.

16. Construct a Turing machine fogaren recursive or recursively enumerable language and for a
computing problem.

I7. Work out a solution to a given problem (communication protocols, digital circuits, regular worc
form etc.) using formal models of finkgate automata or grammars.

4, @urse content

1 Introduction to theoretical computing.

1 Finitestate automata: deterministic and netteterministic finitestate automata, automata with-e
transitions.

1 Automata with output.

1 Regular expressions, transformation to nDFA, pumping lemma.

Faculty of Informatics and Digital Technologies
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1 Reguar grammars, simplification of grammars.
1 Chomsky and Greibach normal forms
1 Parsers. Parse tree. Talown parsing, recursive descent, botteup.
1 Pushdown automaton. Conteftee languages. Pumping lemma.
9 Turing machine. Recursive and recursivlymerable languages. Computability and decidability,
1 Contextdependent languages. Chomsky hierarchy.
1 Time and space complexity.
X lectures X individual assignments
X] seminars and workshops X] multimedia and network
5. Manner of instruction [X] exercises [ ]laboratories
X distance learing X] mentorship
[ ] fieldwork [ ] other
Classes are held biendedform, by combining classroom work,
individual work outside the classrooamd elearning, using a learning
management systerfLMS) A detailed schedule with online lessons
6. Comments and classroom lectures will be defined in the syllabus. When they ¢
into this course, students will be instructed to use the tools availabl
the system.

7. Student responsibilities

T

f
)l
1

Student responsilities for this course are as follows:

A detailed scoring system for the coamwill be specified in the course syllabus.

Regularly follow and take part in course activities.

Participate in continuous assessment (preliminary exams).

Do homework and complete individual assignments during exercises.

Write a seminar or program paper thaicludes the use of elements listed under learning
outcomes. (In the practical work (written seminar paper and/or code), students need to work
and realize a solution to a given problem (communication protocols, digital circuits, regular wd
forms, pasing etc.) and/or work out and realize a solution to a given problem in the form of a
Turing machine.

Written (or online) final exam for the course covers all the course material and requires a scof
50% to pass.

8. Monitoring' of student work

Class attendance | 2 Seminar paper Experimental work

Class
participation

Written exam 1 | Oral exam Essay Research

43 IMPORTANEnter the appropriate proportion of ECTS credits for each activity so that the total number of credits equals the B Tigevalue

course. Use empty fields for additional activities.
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Project Continuous 1 Report Practical work 1
assessment
Portfolio Discussion

9. Assessment of learning outcomes in class and at the final exam (procedure and examples)

The set of learning outcomes for the course Introduction to Automata Theory is assessed through
written/oral/online examination angractical work. Online assessment is performed under controlled
conditions.

1 Written/online assessment is used to test the knowledge of transforming a regular expression ir|
automaton, and of transforming between different finistate automata (deternmistic, non
deterministic, with output etc.). (112)

1 Written/online assessment is used to test the knowledge of simplifying grammar and writing in
normal form, as well as of transforming it into an appropriate firsitate automaton. (13)

1 Written/online assessment is used to test the application of theoretical knowledge to prove the
properties of regular, contexdependent and contextree languages. (14)

1 Written/online assessment is used to test the knowledge of transforming pushdown automata
accepting by final state into pushdown automata accepting by empty stack and vice versa and o]
designing a pushdown automaton for contdrte grammar. (15)

1 Written/online assessment is used to test the knowledge of the construction of a Turing machini
given recursive or recursively enumerable language. (16)

91 Inthe practical work (written seminar paper and/or code), students need to work out and realiz€
solution to a given problem (communication protocols, digital circuits, regular word forms, parsi
etc.). (7,11, 12, 13, 14, 15, 16)

1 Inthe practical work (written seminar paper and/or code), students need to work out and realiz€
solution to a given problem in the form of a Turing machine (16).

10. Mandatory literature (at the time of submission of studygpamme proposal)

1. {® {NDf2AOGDP ! @2R dz (4S2NA2dz NI 6dzy I Na GOl X

2. Learning material available in thelearning system, together with own notes and materials
from lectures and exercises.
3. M. Spiser, Introduction to the Theory @bmputation, Cengage learning, 3rd edition, 2013.

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. J. E. Hopcroft, R. Motwani, J. D. Ullman. Introduction to Automata Theory, Languages and
Computation, AddisoiWesley, 3rd edition, 2001.

12. Number of assigned reading copies in relation to the number of students currently attending the ¢

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisitioexaf knowledge, skills and competences
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Periodical evaluations will be madier the purpose of ensuring and continuously improving the quality
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologieh) the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studantievements in the course will also be analysed
(percentage of students who passed the course trgir average grade).
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COURSE DESCRIPTION

Course instructor Full Prof. Sanja Rukavina, PhD

Name of the course Combinatorics

Study programme Undergraduate university programme Informatics
Status of the course elective

Year of study 3

ECTS credits and manner| ECTS credits 5
instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The main objective of the coursetisintroduce students to combinatorial thinking and combinatorial
argument. For this purpose, during this course students need to:

f

= =4 =4 =

T

describe and compare different forms of Dirichlet's principle and generalization,

analyse basic principles of enumeratingreénts in a finite set and combinatorial enumeration,
define binomial and multinomial coefficients and analyse their properties,

define multiplicative functions and analyse examples of multiplicative functions,

define and distinguish between certain recwesproblems and analyse the methods of resolving
such problems,

define and compare some combinatorial structures.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After taking the course and passing the exam, students will be able to:

17.
18.

. analyse and distinguish between applications of different enumeration methods or forms of

Dirichlet's principle (A5, B6, C6, D6, E4, F5),

. provide valid arguments for choosing an enuateén method or a form of Dirichlet's principle, an

apply an appropriate procedure when solving tasks (A5, B6, C5, D5, E4, F5),

. describe multiplicative functions and analyse examples of multiplicative functions (A4, B5, C5

E4, F5),

. analyse recursivproblems when solving combinatorial tasks by using-asgjled procedures (A5,

B6, C5, D5, E4, F5),

. provide valid arguments for the use of specific properties of binomial and multinomial coefficie

when solving tasks (A5, B6, C5, D5, E4, F5)

. formulate @mbinatorial interpretations of expressions to substantiate different statements (A6

C6, D6, E4, F5)

describe some combinatorial structures (A4, B5, C5, D5, E4, F5)

mathematically prove the foundation of all procedures and formulas used within thiseqAS,
B6, C6, D6, E4, F5).

4. Course content
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Basic principles of enumeration. Dirichlet's principle. Rai@syeorem. Permutations and combinations (¢
sets and multisets. Binomial and multinomial coefficients. Inclusiaiusion formulaMultiplicative
functions. Recursive relations. Generating functions. Some combinatorial structures.

X lectures X individual assignments
[ ] seminars and workshops X] multimedia and network
5. Manner of instruction X exercises [ ]laboratories
X distance learing [ ] mentorship
[ ] fieldwork [ ] other
6. Comments

7. Student responsibilities

Students must attend the classextively participate in all forms of classes, achieve a certain number
credits during the semester and pass the final exam (details will be provided in the course syllabus).

8. Monitorind* of student work

Class attendance | 2 Clas's' . Seminar paper Experimental work
participation

Written exam 1 | Oral exam 1 Essay Research

: ntin .

Project Continuous 1 Report Practical work

assessment
: . . Individual
Portfolio Discussion .
assignments

9. Assessment of learning outcomes in class and at the final @tracedure and examples)

The set of learning outcomes is assessed through short online tests, homework, preliminary exams i
oral exam.

1 Inonline tests, students demonstrate their understanding of theoretical concepts related to thg
course materia(l1, 12, 13, 14, 15, 16, 17, 18) by answering to essay questions, multiple choice
questions, and circling, gap filling and matching questions. For example, under which assumg
simple form can be derived from the strong form of DiricBigirinciple?

1 Intheir homework, students demonstrate that they have mastered the course material by app
their knowledge to specific tasks, analysing the properties and choosing appropriate methods
solve problems (11, 12, 13, 14, 15, 16, 17, 18). For exampletrdate a recurrence relation and
corresponding initial conditions, and determine its solution.

1 Inthe written assessment (preliminary exam), students demonstrate that they have mastered
course material by applying their knowledge to specific taskdyaimg the properties and choosin
appropriate methods to solve problems (11, 12, 13, 14, 15, 16, 17, 18). For example, prove a giver
identity using combinatorics.

44 IMPORTANEnter the appropate proportion of ECTS credits for each activity so that the total number of credits equals the ECTS value of the
course. Use empty fields for additional activities.
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1 Inthe oral assessment (final exam), students demonstrate that they have mastered thetibalorg
concepts from the course material by defining certain concepts, expressing and proving relevi;
properties and results. For example, define the concept of permutation of a set and prove a
corresponding theorem on the number of permutations of a érset (11, 12, 13, 14, 15, 16, 17, 18).

10. Mandatory literature (at the time of submission of study programme proposal)

1. D. Veljan: Kombinatorika i diskretha matematika, Algoritam, Zagreb, 2001.
2. a® [/ GAG120A0T Y2YOAYl (G2NJFelh,RORL. T OANJ I 1T I RFGI

11. Optional/additional literature (at the time of submission of the study programme proposal)

1. 5& ¢(dzONAYASET S5AaINBGYylF YFGSYFGALFZ 9fSYSy
2250 +Stalys Y2YOAYIFG2NA{l & GS2NAR22Y 3IANI T2

12. Number ofissigned reading copies in relation to the number of students currently attending the ca

Title Number of copies Number of students

13. Quality monitoring methods that ensure the acquisition of exit knowledge, skills and competenceg

Periodical evaluations will be madler the purpose of ensuring and continuously improving the quality g
classes and study programr(gs part of the activities of the Quality Assurance Committee at the Facull
Informatics and Digital Technologiel)the last week of classes, students will evaluate the quality of
classes using an anonymous questionnaire. Studaotsevements in the course will also be analysed
(percentage of students who passed the course and their average grade).
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COURSE DESCRIPTION

Course instructor laaded tNRPFP .22y [/ NYy120A06% t K5
Name of the course Numerical Mathematics

Study programme Undergraduate university programme Informatics

Status of the course elective

Year of study 3

ECTS credits and manner| ECTS credits 5

instruction Number of class hours (L+E+S) 30+30+0

1. Course objectives

The objective of the course is to introduseidents to the basic methods of humerical mathematics and
application of such methods to specific problems. For this purpose, during this course students need

1

)l
)l
)l

describe and distinguish between different numerical errors,

describe different methodsf software optimization used in the course of numerical computatio
describe problems to be solved using numerical methods for function interpolation,

define and distinguish between different interpolation polynomials, analyse their properties an
applythem to specific problems,

describe the method for polynomial function interpolation, analyse the properties of such
interpolation and apply them to specific problems,

determine errors of interpolation polynomials and advantages and disadvantages opemessed
interpolation polynomial,

describe numerical methods for solving nlimear equations, analyse their properties and apply
methods to specific problems,

describe numerical methods for solving algebraic equations, analyse their propertieppiyd
methods to specific problems,

describe numerical methods for calculating definite integrals, analyse their properties and apf
methods to specific problems,

describe numerical methods for solving ordinary differential equations, analyse their piegoand
apply methods to specific problems,

demonstrate the use of modern computers for the purpose of solving different problems from
field of numerical mathematics, especially the problems presented during the course and poir
the specific optingation of programmer algorithms with the aim of obtaining as accurate result|
possible.

2. Course enrolment requirements

There are no course enrolment requirements.

3. Expected learning outcomes

After taking the course and passing the exam, students will be able to:
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