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Undergraduate Professional Study Program in Computer Science

Study Program Proposal

List of compulsory and elective courses along with the corresponding
ECTS points, forms of delivery, course content, planned learning
outcomes and lead course instructors

Year of study: 1%
Semester: 1%
COURSE

Mathematics 1

Fundamentals of Engineering
Calculations
Introduction to Programming

Fundamentals of Electrical
Engineering and Electronics
Open-source Operating
Systems
Project Management and
Versioning
Communication Skills

Semester: 2"

Mathematics 2

Procedural Programming
Databases 1

Development and Design of
Web Interfaces
Introduction to Computer
Networks
Application of Tools in Office
Management

LIST OF COURSES

DIRECTOR
Ivana Marusic, senior
lecturer
Ivana Marusic, senior
lecturer
Ivan Sekovani¢, senior
lecturer

Elizabeth Hedl, lecturer

Ivan Sekovanié, senior
lecturer
Tomislav Adamovié, senior
lecturer
Tatjana Badrov, MSc, senior
lecturer

Ivana Marusic, senior

lecturer
Krunoslav Husak, senior

lecturer

Tomislav Adamovi¢, senior
lecturer

Dario Vidi¢, adjunct senior
lecturer

Ivan Sekovanié, senior

lecturer

Dario Vidi¢, adjunct senior
lecturer
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Undergraduate Professional Study Program in Computer Science Study Program Proposal

LIST OF COURSES
Year of study: 2™
Semester: 3™

COURSE DIRECTOR L E S ECTS STATUS
Dario Vidi¢, adjunct seni C
Fundamentals of Digital Logic ario VIGIG, adjunct sentor 30 30 0 6 ompu
lecturer Isory
Object-oriented Programming Krunoslav Husak, senior Compu
30 30 0 6
lecturer Isory
Algorithms and Data Ante Javor, adjunct lecturer = 30 30 0 6 Compu
Structures Isory
Advanced Client-side Scripting = Tomislav Adamovic, senior Compu
15 30 0 4
lecturer Isory
Databases 2 Tomislav Adamovi¢, senior 15 30 0 4 Compu
lecturer Isory
| Jurkovi¢ i C
Technical English CELEIS LS, Slicls 30 30 0 4 Az
lecturer Isory
Semester: 4
Mobile Appllc.atlon KreSimir Markota, lecturer 30 | 45 0 7 Compu
Programming Isory
Desktop Applications Krunoslav Husak, senior 30 30 0 6 Compu
lecturer Isory
Microcontrollers Zoran Vrhovski, PhD,
. Compu
professional study program 15 @ 40 0 5
Isory
professor
Computer and Data Security Dario Vidi¢, adjunct senior Compu
30 30 0 5
lecturer Isory
Server-side Web Applications Ivan Sekovanic, senior Compu
10 20 0 3
lecturer Isory
Business English Ivana Jurkovié, senior 30 | 30 0 4 Compu
lecturer Isory
3
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Study Program Proposal

LIST OF COURSES
Year of study: 3"
Semester: 5%
COURSE DIRECTOR L E S ECTS @ STATUS
Web Archlt(.ecture and Krunoslav Husak, senior 30 30 0 6 Compuls
Design lecturer ory
Program Engineering Tomislav Adamovié, senior 30 30 0 6 Compuls
lecturer ory
Internet of Things (loT) Dario Vidi¢, adjunct senior 15 | 45 0 5 Compuls
lecturer ory
Tomislav Adamovié, senior
lecturer
Krunoslav Husak, senior
lecturer
Ivan Sekovanic, senior Compuls
Project lecturer 0 0 0 5 orp
Kresimir Markota, lecturer y
Zoran Vrhovski, PhD,
professional study program
professor
Goran Benkek, lecturer
Introduchorl to Artificial KreSimir Markota, lecturer 15 30 0 4 Compuls
Intelligence ory
Computer Games Kresimir Markota, lecturer 15 30 0 4 Elective
Development
Fundamentals <?f Adela Zobundzija, adjunct 30 | 15 0 4 Elective
Entrepreneurship lecturer
Design and I.Droduc.:tlon of Goran Benkek, lecturer 15 30 0 4 Elective
Electronic Devices
Semester: 6
Appllcanpn Development KreSimir Markota, lecturer = 30 30 0 6 ColRRs
on a Virtual Platform ory
Advanced.SEfrver-5|de KreSimir Markota, lecturer 15 | 30 0 4 Compuls
Scripting ory
Professional practice Tomislav Adamovié, senior 0 0 10 6 Compuls
lecturer ory
Final thesis i 0 0 0 10 Compuls
ory
Computer Vision Ante Javor, adjunct lecturer 20 = 25 0 4 Elective
Funda.mentals of Ivan Sekovanié, senior 15 30 0 4 Elective
Blockchain Technology lecturer
Business Planning Adela Zobundzija, adjunct 15 15 15 4 Elective
lecturer

* the student selects 1 elective course in the 5™ semester
** the student selects 1 elective course in the 6" semester
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GENERAL INFORMATION

Course director lvana Marusié, senior lecturer
Course title Mathematics 1
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1t Semester 1t
Students’ ECTS a
. workload coefficient
Credit value and
teaching method * L : S
[:4 Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 30 0 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to master functions of real variables, sequences, series, linear algebra and the
basics of vector space with application to linear operators in the plane and in space.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
01 | Define elementary functions and apply their basic properties.
uLo1 Introduction to sets, 02 | Perform basic operations with sets and functions.
functions, and sequences 03 Apply formulas for the general term of arithmetic and
geometric sequences.
o4 Perform basic operations with matrices and vectors and apply
Introduction to linear matrix and vector calculus to solve systems of linear equations.
uLoz algebra 05 Calculate determinants and apply the properties of
determinants in solving linear algebra problems.
Fundamentals of vector 06 Define vector space and give examples of vector spaces or
ULOS spaces with application to objects in vector spaces.
linear operators in the - Define a linear operator and apply linear operators to
plane and in space operations of transformations in the plane and in space.

Course contents

1. Sets (Outcome 02)

The term “set”. A subset. The equality of sets. Cardinal number of the set. Operations with sets.
2. Functions of a real variable (Outcome 01, 02)

The term “function”. The equality of functions. Method of assigning a function. Properties of
functions. Elementary functions, their properties and graphs. Composition of functions. Inverse
function and domain of definition. Arc function.

3. Sequences and series (Outcome 03)

The term “sequence”. Arithmetic sequence. Geometric sequence. Sequence properties. Series.
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Limits of sequence and series. Some important limits.

4. Limit value and continuity of the function (Outcome 01)

Limit. Limit of a function. Continuity of the function. Asymptotes.

5. Linear algebra (Outcome 04, O5)

Definition and special forms of matrices. Basic operations with matrices. Matrix polynomial.
Multiplication of matrices. Commutativity of matrices. System of linear equations. Rank of the
matrix. Determinant of the matrix. Properties of the determinant. Sarrus’ rule. Laplace expansion
of the nth-order determinant. Regular matrix. Calculation of the inverse matrix using the Gauss-
Jordan method. Calculation of the inverse matrix using the determinant. Cramer’s rule. Matrix
equation.

6. Vector algebra (Outcome 06, O7)

Coordinate system in space. Scalar product. Vector product. Linear combination of vectors. Area
and height of a triangle. Area of a parallelogram. Mixed product. Volume and height of a
parallelepiped. The volume of a tetrahedron.

lectures independent work

[J seminars and workshops multimedia and network
Teaching formats exercises [J laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and auditory exercises according to the Study Regulations.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam X Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Mid-term Mid-term Mid-term Passin
ULO | Outcomes exam 1 exam 2 exam 3 threshof;,d Miax.
01 10% 5% 10%
uLo1 02 10% 5% 10%
03 6% 3% 6%
04 26% 13% 26%
uLO2
05 24% 12% 24%
ULO3 06 12% 6% 12%
07 12% 6% 12%
Total 26% 50% 24% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught. The learning outcomes not

passed during continuous assessment will be taken at the exam term.
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Exam term:
Written Passin

uLo Outcomes exam threshogl d Max.
o1 10% 5% 10%
uLOo1 02 10% 5% 10%

03 6% 3% 6%

ULO2 04 26% 13% 26%
05 24% 12% 24%

ULO3 06 12% 6% 12%
o7 12% 6% 12%

Total 100% 50% 100

%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

) Number of
Title ) Number of students
copies
Tomi¢, Milorad: Mathematics 1, Bjelovar g 20
Polytechnic, Bjelovar, 2009.
Marusi¢, lvana: “Presentation from
lectures and exercises — Mathematics 1”, online 70
Bjelovar Polytechnic

Supplementary reading materials:

Tomié¢, Milorad: Mathematics 2, Bjelovar Polytechnic, Bjelovar, 2009.
Pavlovi¢ Demidovi¢, Boris, et al.: “Collection of Problems and Exercises in Mathematical Analysis for
Technical Faculties”, Golden marketing, Tehnicka knjiga, Zagreb, 2003.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of
graduates and other quality indicators.

Regular updating and modernizing of courses.

Bjelovar University of Applied Sciences
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GENERAL INFORMATION

Lead instructor

Ivana Marusic, senior lecturer

Course name

Fundamentals of Engineering Calculations

Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1t Semester 1t
Students’ ECTS
workload 2
Credit value and coefficient
teaching method E
Classes total L S
0+30+0 AE LE
(L+E+S)*
30

COURSE DESCRIPTION

Course objectives

The goal of the course is to create equal prerequisites for students to study more mathematics.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Learning outcomes

Calculate the values of complex mathematical expressions or
physical laws

Apply elementary mathematics, geometry and trigonometry in
engineering calculations

Convert basic and derived physical units

Determine the parameters of the direction using the method of
least squares

Unit of learning outcomes
o1
Fundamentals of 02
ULO1 | engineering calculations
03
04
05

Interpret function graphs that appear in engineering practice

Course content

1. Potencies, algebraic expressions, roots (Outcome 01)
Potency application. Application of algebraic expressions. Equations. Functions. Polynomials

and rational functions. Roots.

2. Device on the set of real numbers (Outcome 01)

Intervals. Inequalities. The absolute value of a real number.

3. Coordinate system in the plane (Outcome 0O1)

Distance of points in a plane. Half the length. System of linear equations. Direction. Graph of

the function.

4. Geometry (Outcome 01, 02)

Points, lines and planes. Angle. Triangle. Trapeze. An isosceles trapezoid. Parallelogram.
Rhombus. A rectangle. Square. Roundabout. Lap. Volume and area.
5. Trigonometry (Outcome 01, 02)
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Trigonometry of a right triangle. Definitions of trigonometric functions. Properties of
trigonometric functions. Application of trigonometric functions.

6. Calculation of complex mathematical expressions and physical laws (02)

7. Physical quantities and units (Outcome 03)

Basic Sl units. Complementary Sl units. Derived Sl units with a special name. Allowed units
outside SI. Sl unit prefixes. Conversion of physical units.

8. Method of least squares (Outcome 4)

9. Interpret function graphs that appear in engineering practice (Outcome 05)

[ lectures independent work

[ seminars and workshops multimedia and network

Teaching formats exercises [ laboratory

O mentor work

O other:

[ distance education

[ field course

Students’ obligations

e Attending auditory exercises according to the Study Regulations.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam Essay Research

. Continuous knowledge .
Project Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

uLO Outcomes Mid-term Threshold Max
exam

01 26% 13% 26%

02 26% 13% 26%

uLo1 03 16% 8% 16%
04 16% 8% 16%

05 16% 8% 16%

Total 100% 50% 100%

The student passed the course if he achieved a percentage of points that is greater than or equal to the
defined Threshold on each learning outcome. Points earned on the passed Learning Outcomes are
deleted one year after the beginning of the semester in which the course is taught. Learning outcomes
that the student does not pass during the continuous assessment, will be taken during the exam period.

Exam term:
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Study Program Proposal

ULO | Outcomes Mid-term Threshold | Max
exam

o1 26% 13% 26%

02 26% 13% 26%

uLo1 03 16% 8% 16%
04 16% 8% 16%

05 16% 8% 16%

Total 100% 50% 100%

The student passed the course if he achieved a percentage of points that is greater than or equal to the
defined Threshold on each learning outcome. Points earned on the passed Learning Outcomes are
deleted one year after the beginning of the semester in which the course is taught.

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the

following table:

Points range

Exam grade

0.00-49.99
50.00-59.99
60.00 - 74.99
75.00 - 89.99
90.00 - 100.00

insufficient (1)
sufficient (2)
good (3)
very good (4)
excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

) Number of
Title . Number of students

copies

Pisaci¢, Katarina: “Basics of engineering

budgeting”, University North, Varazdin, .

> online 30

2014, available at:

http://unin.hr/~kpisacic/PA1_vjezbe.pdf

Marusi¢, Ivana: “Basics of engineering

budgeting”, the Bjelovar University of .
online 30

Applied Sciences, Bjelovar, 2021.
Available at the Merlin e-learning system.

Supplementary reading materials:

Bronstejn, llja Nikolajevi¢; Semendjajev, Konstantin Adolfovi¢: “Mathematical handbook for engineers and

students”, Tehnicka knjiga, Zagreb, 1964.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of

graduates and other quality indicators.
Regular updating and modernizing of courses.

Bjelovar University of Applied Sciences
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GENERAL INFORMATION

Course director Ivan Sekovanié, senior lecturer
Course title Introduction to Programming
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1t Semester 1t
Students’ ECTS 6
. workload coefficient
Credit value and c
teaching method * L S
g Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 0 30 0

COURSE DESCRIPTION

Course objectives

1. Develop the ability to take an algorithmic approach to problem solving.
2. Acquire basic programming skills in the Python programming language.
3. Develop logical thinking processes when solving problems.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

Implement the designed simple algorithm according to the

01 | guidelines using the basic elements of the chosen programming

Fundamentals of data language

placement and Apply more complex mathematical and logical operations to the

uLo1 ing i
processing in 02 | elements of the selected container to store more data in the
programming selected programming language

Design a solution to a simple problem by constructing functions

03 in the chosen programming language
o4 Implement a simple user data type in the given programming
Fundamentals of more language according to the problem described
. efficient data placement . Create a solution using the stack and heap data structures in the
and processing in given programming language
programming 06 Construct a programming solution in a given programming

language that reads and writes data to files

Course contents

1. Programming languages and programming
The history of programming languages. Potential applications of programming. Program
development. Thinking like a programmer.

2. Programming language Python (01)

11
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Introduction to Python. Setting up Python on Windows. Programming a “Hello World” program.
Python syntax.

3. Handling simple data (01)

Standard data types. Variables. Display of numbers. Arithmetic operators. Operators of
comparison. Assignment operators. Logical operators. Bitwise operators. Priority of operators.
Data type conversions. Mathematical functions. Simple input-output functions.

4. Control during program execution (02)

Conditional execution. Conditionals with one element and several elements. Nesting of
conditionals. Programming loop. While loop. For loop. Break and continue statements. Pass
statement.

5. Character strings (02)

String data type. Special signs in character strings. Formatting character strings. Operations on
character strings.

6. Collections of objects (02)

Consecutive collections. Lists. Operations on lists. Matrices. N-tuples. Operations on n-tuples.
Associative collections. Dictionaries. Operations on dictionaries. Sets. Operations on sets.

7. Functions (03)

Definition of a function. Calling a function. Function arguments. Return values of functions.
Variable scope.

8. Files (06)

File operations. Reading and writing text and binary files.

9. Application of programming language elements to the described problem. (01, 02, 03, 04,
05, 06)

10. More advanced features and capabilities of the Python programming language

lectures [ independent work

[ seminars and workshops [ multimedia and network
Teaching formats exercises laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and exercises according to the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class X
paper work

Written exam X Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Mid-term Mid- Laboratory Passing

ULO | Outcomes Activity exercises threshold

Max.
exam 1 term

Bjelovar University of Applied Sciences
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exam 2

01 6% 1% 3% 5% 10%

uLo1 02 14% 4% 8% 13% 26%
03 8% 1% 5% 7% 14%

04 9% 2% 3% 7% 14%

uULO2 05 9% 1% 2% 6% 12%
06 19% 1% 4% 12% 24%

Total 28% 37% 10% 25% 50% 100%

The student has passed the course if she/he achieved a percentage of points greater than or equal to the
specified threshold for each learning outcome. The first mid-term exam is written in the middle of the
semester, while the second mid-term exam is written at the end of the semester. The points awarded for
active participation are achieved through corresponding activities in the lectures. For their activity,
students can earn up to 7 points in addition to the regular 10 points, which are distributed evenly across
all outcomes. For example, if a student achieves 3 additional points, 0.5 points are added to each
outcome. The total number of points in the outcome cannot exceed the maximum value. For example, a
student who earns 13.5 out of 14 points from outcome 3 and 1 additional point for this outcome will
receive a total of 14 points from the outcome, not 14.5.

Exam term:
Written Passin

uLo Outcomes exam thresho? d Max.

o1 10% 5% 10%

uLo1 02 26% 13% 26%

03 14% 7% 14%

04 14% 7% 14%

uLo2 05 12% 6% 12%

06 24% 12% 24%

Total 100% 50% 100%

The student has passed the course if she/he achieved a percentage of points greater than or equal to the
specified threshold for each learning outcome. Outcomes that the student did not pass during
continuous assessment will be taken at the exam term. Passed learning outcomes are carried forward to
the next exam terms and do not need to be passed again.

If all learning outcomes are not passed after the 4™ attempt at exam terms, all results achieved will be
canceled and all learning outcomes must be passed again.

Learning outcomes passed in the course of continuous assessment or at the exam period are valid until
the next generation of students takes the course. After the course has been repeated, all outcomes are
canceled and must be passed again.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

13
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Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

) Number of
Title ) Number of students
copies

Sekovanié, Ivan: “Presentation from
lectures and exercises — Introduction to .

. o online 70
Programming”, Bjelovar University of
Applied Sciences
Kalafati¢, Zoran; Pos¢i¢, Antonio; Segvic,
Sini$a; Sribar, Julijan: Python for the 15 70

Curious, Element, Zagreb, 2016.

Supplementary reading materials:

Michael Dawson: Python Programming for the Absolute Beginner, 3™ Edition, Course Technology, Boston,

2010.

Severance, Charles: Python for Everybody, Online, https://www.py4e.com/lessons

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of

graduates and other quality indicators.

Regular updating and modernizing of courses.

Bjelovar University of Applied Sciences
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GENERAL INFORMATION

Course director Elizabeth Hedl, lecturer
Course title Fundamentals of Electrical Engineering and Electronics
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1t Semester 1t

Students’ ECTS workload

. 6

coefficient
Credit value and c
teaching method * L S

[:4 Classes total (L+E+S) 3043040 AE T
*Lectures, Exercises, Seminars
30 30 0 0

COURSE DESCRIPTION

Course objectives

Familiarizing students with basic knowledge and problem solving in the area of electrical engineering and

electronics.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

01 | Analyze basic electrostatic phenomena
02 Calculate current, voltage, power, and energy in a simple DC
Fundamentals of electric circuit
ULO1 electrostatics and DC 03 Design a simple electrical DC circuit with basic circuit
electric circuits components
(3 ECTS) 04 | Analyze DC electrical circuits using basic circuit analysis methods
05 Analyze transient phenomena in networks consisting of R, L and
C elements and DC voltage sources
06 | Explain the basic properties of semiconductors
07 | Analyze the electrical properties of diodes
Fundamentals of - - - -
. . Analyze the electrical properties of bipolar and unipolar
ULO2 | semiconductor electronics | 08 .
transistors
(3 ECTS) , . — ,
09 Design a simple electronic circuit with the basic elements of

semiconductor electronics

Course contents

1. Introduction to electrical engineering (Outcome 01)

The concept of electrical engineering. Basic concepts of electricity. Atom and electric charge.

2. Electric charge and electric field (Outcome 01)

Coulomb’s law. Static electricity. Electric field. Electric dipole. Electrification. Electric potential energy.

Electric field work. Electric potential. Equipotential surfaces. Voltage in an electric field. Matter in an

electric field. Fundamentals of electrical capacitance.

2. Basic concepts and elements of electric circuits (Outcome 02)

Bjelovar University of Applied Sciences
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Electrical conductors. Electric current, current density, electrical resistance and conductivity. Movement of

charges. Effects of electric current. Ohm’s law. Energy and power. Utilization coefficient. Temperature

dependence of resistance. Resistance circuit, series, parallel and mixed circuit. Introduction to Kirchhoff’s

laws. Capacitor connections and types. Series, parallel and mixed connection of capacitors. Application of

capacitors.

3. Design of simple electrical direct current circuits with basic circuit components (Outcome 03)

Basic elements of circuits and fundamentals of electrical measurements. DC and AC sources. Current and

voltage sources.
4. Electric circuits of direct current (Outcome 04)
Concept of the electrical network, Kirchhoff’s Rules method. Bridge circuit, delta and star resistance

connection.

5. Transient phenomena (Outcome 5)

Introduction to transient phenomena. RC and RL connections. RLC connections.

6. Introduction to electronics and basic properties of semiconductors (Outcome 06)

Electrical properties of semiconductors, types of charge carriers, types of semiconductors, current

conduction in semiconductors, generation and recombination processes, concentration of charge carriers

in semiconductors.
7. P-N junction and P-N diode (Outcome O7)
Structure of the P-N diode, P-N junction in equilibrium and contact potential, polarization of the P-N

junction, current-voltage characteristic and breakdown.

8. Bipolar and unipolar transistors (Outcome 08)

Structure, functional principle, determination of current components, current-voltage characteristics.

9. Application of semiconductor components in electronic circuits (Outcome 09)

Application of a P-N diode in an electronic circuit, a transistor as a switch, a transistor as an amplifier.

Teaching formats

lectures

exercises

[ field course

[ seminars and workshops

[ distance education

[ independent work

U multimedia and network
[ laboratory

[ mentor work

[ other: flipped classroom

Students’ obligations

e Attendance at the classes in accordance with the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance X Activity in class
paper work
Written exam X Oral exam Essay Research
. Continuous knowledge .
Project X | Report Practical work
assessment
Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

uLo Outcomes Mid-term Mid-term Passing Max.
exam 1 exam 2 threshold
Ol 0, ) [v)
uLO1 10% 5% 10%
02 10% 5% 10%

Bjelovar University of Applied Sciences
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03 10% 5% 10%
o4 10% 5% 10%
05 10% 5% 10%
06 15% 7.5% 15%
o7 15% 7.5% 15%
Vo2 08 10% 5% 10%
09 10% 5% 10%
Total 50% 50% 50% 100%
Exam term:
Written Passin
uLo Outcomes exam thresho?d Max.
01 10% 5% 10%
02 10% 5% 10%
uLO1 03 10% 5% 10%
04 10% 5% 10%
05 10% 5% 10%
06 15% 7.5% 15%
o7 15% 7.5% 15%
uLO2
08 10% 5% 10%
09 10% 5% 10%
Total 100% 50% 100%

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the following

table:

Points range

Exam grade

0.00-49.99

50.00 - 59.99
60.00 - 74.99
75.00 - 89.99
90.00 — 100.00

insufficient (1)
sufficient (2)
good (3)
very good (4)
excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course

Title

Number of copies

Number of students

Kuzmanovi¢, Branislav: Fundamentals of
Electrical Engineering 1, Zagreb, Element,
2012.

20

70

Kuzmanovié, Branislav: Fundamentals of
Electrical Engineering 2, Zagreb, Element,
2017.

10

70

Elizabeth Hedl: Lecture presentations from
Fundamentals of Electrical Engineering and
Electronics, Bjelovar University of Applied

online

70

Bjelovar University of Applied Sciences
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Sciences, available online at the e-learning
platform Merlin

Butkovi¢, Z., Divkovi¢ Pukgec J., Bari¢ A. (2013).
Electronics 1: Part 1. Zagreb: Faculty of 15 70
Electrical Engineering and Computing.

Butkovi¢, Z., Divkovi¢ Pukgec J., Bari¢ A. (2013).
Electronics 1: Part 2. Zagreb: Faculty of 15 70
Electrical Engineering and Computing.

Supplementary reading materials:

e Bindal, Ahmet — Electronics for Embedded Systems, Springer, 2017.
e  Robbins, Michael: Ultimate Electronics: Practical Circuit Design and Analysis, CircuitLab, 2020.
e  Makarow, S., Ludwig, R., Bitar, S.: Practical Electrical Engineering, Springer, 2016.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director

lvan Sekovanic, senior lecturer

Course title Open-source Operating Systems
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1t Semester 1t
Students’ ECTS 5
. workload coefficient
Credit value and c
teaching method * L
[:4 Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 0 30

COURSE DESCRIPTION

Course objectives

1. Understand the basics of working in the Linux operating system environment.

2. Understand the benefits of open-source systems.

3. Acquire knowledge of processes and procedures and ways of communicating between them.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

ULO1 | object management and

Fundamentals of open-
source operating systems,

network configuration

01 . .
systems and administration

Determine the capabilities of open-source systems, package

02 . )
and basic services

Recommend configuration of users, groups, disk subsystem

03 | system operation and circuits with emphasis on network

Recommend configuration of mechanisms to store records of

interfaces
o Design scripts to automate actions (e.g. in Linux or Microsoft
Use of scripting o4 .
. operating systems)
ULO2 | technologies for server - - - -
. . Evaluate parameterized scripts for automated actions (e.g. in
administration 05 . . .
Linux or Microsoft operating systems)
oF Explain how the interrupt system works using a model of a

uLo3
systems

Components of operating

simple computer

07 | Explain the term computer process

08

processor allocates time to them

Explain the concept of threads on a computer and how the

Course contents

1. Introduction to Linux (Outcome O1)

History of Unix. Advantages of the Linux open-source system. Installation of Linux on a virtual

machine.

2. Getting to know the Unix/Linux components (Outcome 01)

Bjelovar University of Applied Sciences
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Kernel. System libraries. Shell. Linux commands. File system. Path. Meta characters. Redirection.
3. Working with the Linux operating system (Outcome 01, 02)

Basic Linux commands. Working with file contents. Searching for files. Hard disks and partitions.
RAM. Linux system administration. Archiving and compression/decompression of data. (Outcome
01) Groups and permissions. (Outcome 02)

4. Installation and configuration of basic services (Outcome 2)

WEB server, samba share server, ssh server, ftp server, cloud server

5. Events in the operating system (Outcome 3)

Event logging with a focus on network traffic.

6. Shell scripts (Outcome 04, Outcome 05)

Fundamentals of shell scripts. Branching commands. Loops. Input parameters. Exit statuses.
Functions.

7. Interrupt-driven computing (Outcome 06)

Busy waiting and interrupt-driven processing.

8. Processes and threads (Outcome 07, Outcome 0O8)

Basic concepts. Programs and processes. Multitasking. Internal structure of the process. Starting
and monitoring the process. Threads and communication between threads. Start and state of the
thread. Multithread task accomplishment. Model of multithreading. Mutual exclusion.

lectures [ independent work

[ seminars and workshops O multimedia and network
Teaching formats exercises laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and exercises in accordance with the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class X
paper work

Written exam X Oral exam X Essay Research

. Continuous knowledge .
Project X X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Mid- Mid- N Labora.tory ' Passing
uLo Outcomes term term Activity exercises Project Max.
exam 1 exam 2 threshold
o1 12% 1% 3% 8% 16%
uLo1 02 8% 1% 3% 6% 12%
03 4% 1% 1% 3% 6%
ULO2 04 8% 1% 2% 5.5% 11%
05 4% 1% 1% 3% 6%
20
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06 7% 1% 1% 4.5% 9%

uLo3 07 7% 1% 1% 4.5% 9%
08 12% 1% 2% 7.5% 15%

16% 8% 16%
Total 36% 26% 8% 14% 16% 50% 100%

The student has passed the course if she/he achieved a percentage of points greater than or equal to the
threshold set for each learning outcome and for the project. The first mid-term exam is written in the
middle of the semester, while the second mid-term exam is written at the end of the semester. The
points awarded for active participation are achieved through corresponding activities in the lectures. For
their activity, students can earn up to 8 points in addition to the regular 8 points, which are distributed
evenly across all outcomes and project points. For example, if a student achieves 6 additional points,
0.67 points are added to the individual outcomes and project points. The total number of points for this
outcome and the project must not exceed the maximum value. For example, a student who earns 5.8 out
of 6 points in outcome 5 and adds 0.67 additional points to this outcome through activities will receive a
total of 6 points for this outcome and not 6.47.

Exam term:

Written Oral Passing
ise) ) (OB exam exam threshold Max.
01 16% 8% 16%
uLo1 02 12% 6% 12%
03 6% 3% 6%
04 11% 5.5% 11%
utoz 05 6% 3% 6%
06 9% 4.5% 9%
ULO3 o7 9% 4.5% 9%
08 15% 7.5% 15%
16% 8% 16%
Total 84% 16% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome and oral exam
that is greater than or equal to the specified threshold. The learning outcomes not passed during
continuous assessment will be taken at the exam term. The learning outcomes and/or oral exam that the
student passed successfully are carried over to the next exam period and they do not need to be retaken.
The oral exam is taken after all written learning outcomes have been passed. Students are exempt from
the oral exam if they reach the threshold for the project during continuous assessment.

If some of the learning outcomes have not been passed after the 4" attempt to pass the exam at the
exam term, all results achieved will be annulled and it will be necessary to pass all learning outcomes and
the oral exam again.

Learning outcomes and the oral exam successfully passed in the course of continuous assessment or at
the exam term are valid until the next generation of students completes the course. After the course has
been repeated, all outcomes are annulled and must be passed again.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:
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Points range Exam grade

0.00-49.99 insufficient (1)
50.00-59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

. Number of
Title . Number of students
copies
Sekovanié, lvan: “Presentation from
lectures and exercises — Open-source .
) Yoo o online 70
Operating Systems”, Bjelovar University
of Applied Sciences

Supplementary reading materials:

Ward, Brian: How does Linux work, Dobar plan, Zagreb, 2016.
Braus, Vladimir: introduction to Linux — Students’ Handbook,

https://www.srce.unizg.hr/sites/default/files/edu/Osnove%20uporabe%20racunala%20i%20interneta/d106

polaznik.pdf

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of

graduates and other quality indicators.
Regular updating and modernizing of courses.

Bjelovar University of Applied Sciences
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GENERAL INFORMATION

Course director Tomislav Adamovié, senior lecturer

Course title Project Management and Versioning

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 1t Semester 1t
Students’ ECTS a

. workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 15+ 30 AE LE
*Lectures, Exercises, Seminars 15 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to provide students with an in-depth understanding and practical skills in code
version management, particularly with Git, and to familiarize them with advanced features and best practices
related to Git. The course also focuses on integrating software project management tools such as Trello and
software testing methods into the software development process. Students will learn how to efficiently
document software projects and integrate documentation into the development cycle. Through the course,
students will develop the necessary skills for efficient collaboration and management of software projects in
modern software engineering.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

) o 01 | Compare different workflows when creating a software solution
Basics of collaboration in

. Compare different versioning systems and their use and
ULO1 | the creation of a software | 02

. implement the chosen system for the given software solution
solution

03 | Compare different systems for monitoring the progress of work

o4 Use the basic functions of the selected system to keep versions
of the code in the project team

Construction, stabilization,
uULO2 and improvement of the 05
project

Independently apply different ways of testing the functionality
and features of applications

06 Independently create a basic document with user instructions for
using the given application

Course contents

1. Introduction to project management in the creation of a software solution (01, 03)

Analysis of the different project management methodologies: Agile, Waterfall, Scrum. The role of project
management in software development. Integration of project management tools in software development.
2. Git basics and version control (02, 04)

Introduction to Git. Basic concepts. Initialization and configuration of the Git repository. The basics of Git
commands: commit, push, pull, branch.
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3. Advanced Git functions (02, 04)

Advanced branching and merging in Git. Conflict resolution and merge strategy. Git Flow: organization of work
with branches.

4. Tools for monitoring project progress (03)

Comparison of project tracking tools: Trello, Jira, Asana. Integration of Git in project management tools.
Examples of using project progress monitoring tools in real projects.

5. Testing the program (05)

Principles and types of software testing. Testing of RESTful services. Postman, Swagger.

Test automation and continuous integration.

6. Program documentation (06)

Meaning and elements of a functional specification. Documentation tools. Integration of documentation into
the development process.

lectures independent work

I seminars and workshops I multimedia and network
Teaching formats [ exercises laboratory

[ distance education I mentor work

[ field course O other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

) Continuous knowledge )
Project Report Practical work

assessment

Portfolio X

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

X Passing
uLo Outcomes Portfolio Oral exam Max.
threshold

o1 10% 5% 10%

uLO1 02 20% 10% 20%
03 10% 5% 10%

04 20% 10% 20%

uLO2 05 10% 5% 10%
06 10% 5% 10%

20% 10% 20%
Total 80% 20% 50% 100%
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The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome. At the oral exam, the student must reach the specified threshold; if not, he/she only takes the
oral exam in the next exam term (except in the case of taking the exam the 4™ or 8™ time — in this case, the
points achieved in the learning outcomes are reset). The points achieved for the passed learning outcomes
are deleted one year after the beginning of the semester in which the course is taught.

Exam term:

X Passing
uLoO Outcomes Portfolio Oral exam Max.
threshold
01 10% 5% 10%
uLO1 02 20% 10% 20%
03 10% 5% 10%
04 20% 10% 20%
ULO2 05 10% 5% 10%
06 10% 5% 10%
20% 10% 20%
100
Total 80% 20% 50%
%

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
) Number of
Title ) Number of students
copies

Tomislav Adamovié: Presentations from
lectures and exercises from the course )
. . online 70

Project Management and Versioning “,
Bjelovar University of Applied Sciences
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Supplementary reading materials:

Chacon S., Straub B. (2014). “Pro Git”, New York, Apress. https://git-scm.com/book/en/v2
Adkins L. (2010). “Coaching Agile Teams”, Boston, Addison-Wesley Professional

Myers G. J., Sandler C., Badgett T. (2011). “The Art of Software Testing”, Hoboken, Wiley
Van Vliet H. (2008). “Software Engineering: Principles and Practice”, Hoboken, Wiley

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates

and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor Tatjana Badrov, MSc, senior lecturer

Course name Communication Skills

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 1t Semester 15t
Students’ ECTS
workload 3

Credit value and coefficient

teaching method E
Classes total L S

15+30+0 AE LE
(L+E+S)*
15 30

COURSE DESCRIPTION

Course objectives

The goal of the course is to improve students’ communication skills.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

o1 Explain the basic terms of verbal and non-verbal communication
and obstacles in communication

02 | Write an official letter and/or resume

Basics of communication 03 Apply techniques of information gathering, active listening and
ULO1 skills for students of giving and receiving feedback
engineering studies o4 Differentiate basic communication styles, possible objections and
conflicts

05 Evaluate the quality of presentation of technical services,
products or projects

06 | Represent an opinion and argue during debates and negotiations

Course content

1. Introduction to communication (Outcome 01)

The concept of communication. Levels of communication phenomena (intrapersonal, interpersonal, group,
public and mass communication). Goals, principles and types of communication. Communication difficulties.
2. Verbal communication (Outcome 01)

Factors of effectiveness and appropriateness and verbal communication. Preconceptions about
communication. Aspects of the message. Criteria of successful verbal communication. Connotative and
denotative level of meaning of verbal communication. Online communication.

3. Nonverbal and paraverbal communication (Outcome O1)

Elements of non-verbal communication. Functions of non-wave communication.

4. Writing a business letter and resume (Outcome 02)

Parts of a business letter. Official correspondence by electronic mail.
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5. Information gathering skills (Outcome 03)

Questioning techniques and skills. Types of questions according to the goal of communication.

6. Techniques and skills of active listening (Outcome 0O3)

Listening as a physical and mental activity. Types of (non)listening. Principles of active listening.

7. Techniques for providing feedback (Outcome 03)

Concept and purpose of feedback. Five main categories of feedback. Balanced feedback. Receiving and
giving praise.

8. Communication styles (Outcome 04)

Aggressive, submissive-aggressive, passive, assertive communication style. The connection between
communication style and the outcome of communication. The concept and meaning of assertiveness.
Principles of assertive communication. The construction and effect of the ME-message in relation to the
YOU-message.

9. Recognition and resolution of objections (Outcome 04)

The concept of objection. Types of complaints. General rules for dealing with complaints. Resolving
complaints based on the type of complaint. Conflicts. Types of conflict. Positive and negative consequences
of conflict.

10. Self-presentation and impression management (Outcome O5)

Impression management skills. Five main self-presentation strategies.

11. Presentation techniques and skills 1 (Outcome O5)

Preparation and design of the presentation. The structure of the presentation. Verbal and non-verbal
elements of public presentation.

12. Presentation techniques and skills 2 (Outcome O5)

Preparation and design of the presentation. The structure of the presentation. Verbal and non-verbal
elements of public presentation. Answering questions.

13. Negotiation 1 (Outcome 0O6)

Definition of negotiation and negotiation situation. Traits of successful negotiators. Preparation of
negotiations.

Negotiation strategies.

14. Negotiation 2 (Outcome 06)

Tactics and techniques for the initial, middle and final stages of negotiations. Ethical and unethical
techniques/tactics in negotiations. Negotiating in different cultures.

15. Debate (Outcome 06)

The concept of debate. Debate participants. Parts of the debate. Debate in the function of developing
critical, logical and creative thinking.

lectures independent work

[ seminars and workshops O multimedia and network
Teaching formats exercises [ laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e  Preparation and performance of practical tasks.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work
Written exam X Oral exam Essay Research
Project Continuous knowledge X Report Practical work X

Bjelovar University of Applied Sciences
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assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

Mid- Mid- Practical
ULO | Outcomes term term . Threshold Max
exam 1 exam 2 assignment
01 30% 15% 30%
02 10% 5% 10%
uLo 03 14% 7% 14%
1 o4 14% 7% 14%
05 18% 9% 18%
06 14% 7% 14%
Total 30% 42% 28% 50% 100%

The student passed the course if he achieved a percentage of points that is greater than or equal to the
defined threshold on each learning outcome. Points earned on the passed learning outcomes are deleted
one year after the beginning of the semester in which the course is taught.

Exam term:
uLo Outcomes Written Pr-actlcal Threshold | Max
exam assignment

o1 30% 15% 30%
02 10% 5% 10%
03 14% 7% 14%

uLo1
04 14% 7% 14%
05 18% 9% 18%
06 14% 7% 14%
Total 72% 28% 50% 100%

Learning outcomes that the student does not pass during the continuous assessment, will be taken
during the exam period. The student passed the course if she or he achieved a percentage of points that
is greater than or equal to the defined threshold on each learning outcome. Points earned on the passed
learning outcomes are deleted one year after the beginning of the semester in which the course is
taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Bjelovar University of Applied Sciences
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Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

. Number of
Title . Number of students
copies

Badrov, T, (2020): Communication skills in
engineering, the Bjelovar University of .

& . .g ! v online 30
Applied Sciences
Teaching materials available on the .

) ) online 30

Merlin e-learning system

Supplementary reading materials:

Tomi¢, Z., Jugo, D. (2021), Foundations of interpersonal communication, Synopsis, Zagreb
Reardon, K. (1998): Interpersonal communication - Where thoughts meet, Alineja, Zagreb
Fox, R. (2006): Business communication, Croatian University Press, Zagreb

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Lead instructor Ivana Marusic, senior lecturer
Course name Mathematics 2
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1%t Semester 2nd
Students’ ECTS
workload 5
Credit value and coefficient
teaching method E
Classes total L S
30+45+0 AE LE
(L+E+S)*
30 45 0 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to master the basics of analytical geometry in space and the basics of
differential and integral calculus.

Conditions for enrollment into the course

Previously enrolled course Mathematics 1.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
ULO1 Basics of analytic O1 | Write the equation of a line and a plane for given input data
geometry in space 02 | Solve problems with lines and planes in space

03 | Calculate the limes of the given function

. . ) Calculate the derivatives of the sum, difference, product,
Basics of differential 04 ) L .
ULO2 leul quotient and composition of functions
calculus

05 Apply differential calculus to modeling problems from different
sciences

06 | Solve the indefinite integral using the appropriate method

ULO3 Basics of integral 07 | Solve the definite integral using the appropriate method

calculus 08 Apply integral calculus to modeling and solving problems in the

natural, technical or social sciences

Course content

1. Analytical geometry (Outcome 01, 02)

The equation of the plane. Equation of direction. Intersection of a line and a plane. The
intersection of two directions. Orthogonal projection of a point onto a line. Orthogonal projection
of a point onto a plane. Orthogonal projection of a line onto a plane. Distance of points. The
distance of the line from the plane. Distance of a point from a line. Distance of parallel lines.
Distance beyond the directions.

2. Derivation (Outcome 03, 04, 05)

Speed problem. The concept of derivation. Derivatives of elementary functions. Basic rules of
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derivation. Derivation of composition of functions. Derivation of the inverse function. Logarithmic
derivation. Derivation of an implicitly given function. Higher order derivatives. Differential of a
function. Derivation of a parametric given function. Continuity and derivability of a function.
Application of differential calculus. Equation of tangent and normal. Indeterminate forms. Growth
and decline of function. Extreme points. Concavity and convexity. Points of inflection. Function
flow.

3. Indeterminate integral (Outcome 06)

Definition and basic properties. Tabular integrals. Replacement or substitution method. Method of
partial integration. Integrating rational functions. Integrating trigonometric functions. Integrating
irrational functions.

4. Definite integral (Outcome 07, 08)

Definition and properties of the definite integral. Newton-Leibnitz formula. Method of
replacement or substitution in a definite integral. The method of partial integration in a definite
integral. Improper integrals. Application of integral calculation. The surface of a planar figure. Arc
length of a plane curve. The volume of the rotating body. The area of the rotating body.

lectures independent work

[J seminars and workshops multimedia and network
Teaching formats exercises [ laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and auditory exercises according to the Study Regulations.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam X Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

uLo Outcomes Mid-term Mid-term Mid-term Threshold Max
exam 1 exam 2 exam 3

Lol 01 8% 4% 8%
02 12% 6% 12%

03 8% 4% 8%

ULO2 04 20% 10% 20%
05 12% 6% 12%

06 14% 7% 14%

uLo3 o7 14% 7% 14%
08 12% 7% 12%
Total 20% 40% 40% 50% 100%

Bjelovar University of Applied Sciences
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The student passed the course if he achieved a percentage of points that is greater than or equal to the
defined threshold on each learning outcome. Points earned on the passed learning outcomes are deleted
one year after the beginning of the semester in which the course is taught. Learning outcomes that the
student does not pass during the continuous assessment, will be taken during the exam period.

Exam term:

ULO | Outcomes | Written Thres- | Mrax
exam hold

ULO1 01 8% 4% 8%
02 12% 6% 12%

03 8% 4% 8%
ULO2 04 20% 10% 20%
05 12% 6% 12%
06 14% 7% 14%
uLO3 o7 14% 7% 14%
08 12% 7% 12%
Total 100% 50% 100%

The student passed the course if she or he achieved a percentage of points that is greater than or equal
to the defined threshold on each learning outcome. Points earned on the passed learning outcomes are
deleted one year after the beginning of the semester in which the course is taught.

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the

following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the
attending the course

number of students currently

) Number of
Title . Number of students
copies
Tomi¢, Milorad: Mathematics 2, Technical
College in Bjelovar Bjelovaru, Bjelovar, 9 30
2009.
Marusié, lvana: “Presentation of lectures
and exercises — Mathematics 2”, the online 30
Bjelovar University of Applied Sciences,

Supplementary reading materials:

Bjelovar University of Applied Sciences
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Tomi¢, Milorad: Mathematics 1, Technical college in Bjelovar, Bjelovar, 2009.
Pavlovi¢ Demidovié, Boris, and others: “Tasks and solved examples from Mathematical analysis for technical
faculties”, Golden marketing, Tehnicka knjiga, Zagreb, 2003.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.

Bjelovar University of Applied Sciences
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GENERAL INFORMATION

Course director

Krunoslav Husak, senior lecturer

Course title Procedural Programming
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1%t Semester 2nd
Students’ ECTS 7
workload coefficient
Credit value and
teaching method * L ; S
[:4 Classes total (L+E+S) 30+ 45+ 0 AE LE
*Lectures, Exercises, Seminars
30 0 45 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to learn the basics of programming in the procedural programming language C.

This includes: using data types, organizing programming code using conditional blocks and programming

loops, correcting errors in programming code, using fields, using character strings, using existing functions

and macros and creating one’s own functions and macros, using pointers to work with fields and functions,

reading and writing data from files and structuring code using headers.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

Use data types for program variables in a procedural

o1
. programming language.
uLo1 Introduction to procedural Organize a program using commands to control the flow of a
programming languages 02 . .
program in a procedural programming language.
03 Correct errors in program code in a procedural programming
language.
Create a computer program with one- and two-dimensional
04 | number fields in the chosen procedural programming
language.
Fundamentals of - - -
o Apply character strings in a computer program created with
programming in a 05 .
ULO2 . the chosen procedural programming language.
procedural programming — - -
Use existing functions and macros in the chosen procedural
language 06 .
programming language.
07 Create one’s own functions and macros in the chosen
procedural programming language.
. o Use pointers in the program to work with fields and functions
Effective programmingina | 08 | .
- in the procedural programming language.
ULO3 | procedural programming - ——
Create a program for working with files in a procedural
language 09

programming language.
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010 Structure program code using headers in a procedural
programming language.

Course contents

1. Programming languages and programming (Outcomes 01, 03)

History of programming languages. Possible applications of programming. Development of
programs.

2. Programming language C (Outcomes 01, 03)

Writing programs in C. Visual Studio development environment. Preprocessor commands.
Input/output stream commands.

3. Data types and arithmetic operators (Outcomes 01, 03)

Data types. Declaration of variables. Arithmetic operations. Assignment operators.

4. Logical data types and operators (Outcome O1)

Logical data types. Comparison operators. Bitwise operators.

5. Instruction blocks and conditional code execution (Outcome 02)

Sequence of code execution. Instruction blocks. The if statement block. Switch-case statement
block.

6. Program loops (Outcome 02)

For loop. While loop. Do-while loop. Break and continue commands.

7. Fields (Outcome 04)

One-dimensional fields. Two-dimensional and multidimensional fields.

8. Character string (Outcome 05)

Characters. Character strings. Functions for working with strings.

9. Functions (Outcomes 06, 07)

Function declaration. Definition of a function. Standard headers. Header. Function call.

10. Pointers (Outcome 08)

Pointers for working with variables, fields, and functions.

11. Data structures and files (Outcomes 09, 010)

Data structures. Loading and writing formatted and unformatted files. Writing more complex data

to afile.

lectures independent work

[ seminars and workshops multimedia and network
Teaching formats exercises laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

) Continuous knowledge )
Project X Report Practical work

assessment

Portfolio
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Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Laborator Oral Passin
ULO | Outcomes talsk exercisesy exam threshogld Max.
01 8% 4% 8%
uLo1 02 10% 5% 10%
03 4% 2% 4%
04 10% 5% 10%
ULO2 05 10% 5% 10%
06 8% 4% 8%
07 8% 4% 8%
08 12% 6% 12%
uLO3 09 6% 3% 6%
010 4% 2% 4%
10%
10%
Total 80% 10% 10% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught. The learning outcomes not

passed during continuous assessment will be taken at the exam term.

Exam term:

uLo Outcomes Project Oral exam Passing Max.
task threshold

o1 8% 1% 8%

uLO1 02 10% 5% 10%
03 4% 2% 4%

04 10% 5% 10%

ULO2 05 10% 5% 10%
06 8% 4% 8%
o7 8% 1% 8%

08 12% 6% 12%
ULO3 09 6% 3% 6%
010 4% 2% 4%

20%
Total 80% 20% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one

year after the beginning of the semester in which the course was taught.
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Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

) Number of
Title ) Number of students
copies
Krunoslav Husak: Lecture presentations
and exercises from the course .
online 70

“Procedural Programming”, available on
the Merlin e-learning system.

Domagoj Kusali¢: Advanced programming
and algorithms in C and C++, 5™ Edition, 24 70
Element, Zagreb, 2014.

Supplementary reading materials:

D. M. Ritchie, B. W. Kernighan (translation: Ante Deni¢): The C Programming Language, Second Edition
(https://www.scribd.com/doc/47734390/Programski-jezik-C)

Rob Ostapiuk and Ingrid Tay: Fundamentals of the C Programming Language, Microchip Technology Inc. url:
https://microchipdeveloper.com/tls2101:start

J. Sribar, B. Motik: C++ Demystified, 3" Edition, Element, Zagreb, 2010.

Learn C programming, http://www.tutorialspoint.com/cprogramming/

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of
graduates and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director

Tomislav Adamovié, senior lecturer

Course title Databases 1

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 1%t Semester 2nd
Students’ ECTS 6

. workload coefficient

Credit value and c

teaching method Classes total L S
(|.+E+S)* 30+ 30 AE LE
*Lectures, Exercises, Seminars 30 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to provide a comprehensive and practical approach to learning and using

relational and non-relational databases. The course aims to develop fundamental skills in database modeling,

design, and administration, with a particular focus on building efficient SQL queries and understanding

normalization. It also aims to provide students with a deeper understanding of the various non-relational data

models, their applications and how they compare to relational models.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

01 | Construct a relational data model based on user requirements
Fundamentals of modeling 02 Create a database with DDL commands based on the relational
uULO1 and creating relational model
databases 03 Propose changes to the relational model to achieve a higher
normal form
04 | Use basic commands to manage data in a relational database
) Construct queries over the relational database using system and
Fundamentals of querying | O5 . .
uLO2 . aggregate functions and groupings
relational databases - -
06 Apply subqueries when constructing a more complex query over
a relational database
07 | Compare different non-relational data models
Fundamentals of non- - - -
uLo3 . Apply basic data management commands in non-relational
relational databases 08

databases

Course contents

1. Structure of the relational data model (Outcome 01)

Understanding user requirements. Fundamentals of ER modeling. Converting ER diagrams into relational

schemas. Defining keys and links. Examples of ER modeling.

2. Creating a database with DDL commands (Outcome 02)

Introduction to DDL and SQL. Creating tables and defining attributes. Defining constraints and relations.
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Indexes and performance. Practical work with DDL.

3. Normalization of the relational model (Outcome 03)

Fundamentals of normalization. First normal form (1INF). Second normal form (2NF). Third and Boyce-Codd
normal form (3NF and BCNF). Case studies and normalization exercises

4. Basic operations with data in relational databases (Outcome 04)

Introduction to DML. INSERT: adding data. UPDATE: Updating data. DELETE: Deleting data. Checking and
analyzing data with SELECT statements

5. Basic SQL queries (Outcome 05)

The structure of the SELECT command. Filtering data with the WHERE clause. Sorting results with ORDER BY.
Simple grouping of data.

6. Advanced SQL queries (Outcomes 05, 06)

Advanced aggregate functions. The use of a JOIN statement. Complex grouping operations. Subcategories in
SELECT statements. Advanced examples and exercises.

7. Using subqueries in complex SQL queries (Outcome 06)

Understanding and creating subqueries. Subcategories in the WHERE clause. Subcategories in the FROM and
SELECT clauses. Correlated subqueries. Complex scenarios with subqueries.

8. Introduction to non-relational databases (Outcome 07)

Differences between relational and non-relational models. Types of non-relational databases. Examples of the
use of non-relational databases. Advantages and disadvantages of non-relational databases.

9. Operations in non-relational databases (Outcome 08)

Fundamentals of NoSQL databases. CRUD operations in NoSQL databases. Examples with document and key-
value databases. Application of NoSQL databases in practice.

lectures [ independent work

[J seminars and workshops I multimedia and network
Teaching formats [ exercises laboratory

[ distance education [ mentor work

[ field course [ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Passing
uLo Outcomes Oral exam Max.
task threshold
01 10% 5% 10%
ULO1
02 10% 5% 10%
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03 8% 4% 8%
04 14% 7% 14%
uLo2 05 16% 8% 16%
06 10% 5% 10%
o7 6% 3% 6%
uLO3
08 6% 3% 6%
20% 10% 20%
Total 80% 20% 50% 100%

The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome. At the oral exam, the student must reach the specified threshold; if not, he/she only takes the
oral exam in the next exam term (except in the case of taking the exam the 4% or 8" time — in this case, the
points achieved in the learning outcomes are reset). The points achieved for the passed learning outcomes
are deleted one year after the beginning of the semester in which the course is taught.

Exam term:

Course grading:

Project Passing
uLoO Outcomes Oral exam Max.
task threshold
o1 10% 5% 10%
uLo1 02 10% 5% 10%
03 8% 4% 8%
04 14% 7% 14%
uLO2 05 16% 8% 16%
06 10% 5% 10%
07 6% 3% 6%
uLO3
08 6% 3% 6%
20% 10% 20%
Total 80% 20% 50% 100%

Based on the sum of the total points achieved in the course, the grade is defined according to the following

table:
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Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
. Number of
Title . Number of students
copies
Tomislav Adamovié: Presentations from
lectures and exercises from the course .
p . o online 70
Databases 1”, Bjelovar University of
Applied Sciences

Supplementary reading materials:

- Date C. J. (2020). “An Introduction to Database Systems”, Boston, Pearson

- Celko J. (2014). “sQL for Smarties: Advanced SQL Programming”, Morgan Kaufmann

- Redmond E., Wilson J. R. (2012). “Seven Databases in Seven Weeks: A Guide to Modern Databases and
the NoSQL Movement”, Dallas, The Pragmatic Bookshelf

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director Dario Vidi¢, adjunct senior lecturer
Course title Development and Design of Web Interfaces
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1 Semester 2nd
Students’ ECTS workload
. coefficient
Credit value and
teaching method * L
g Classes total (L+E+S) 15 + 30 AE T
*Lectures, Exercises, Seminars
15 0 30

COURSE DESCRIPTION

Course objectives

The objective of the course is to provide students with the practical knowledge and skills required to create

professional websites. The course focuses on a thorough understanding of HTML and CSS for the structuring
and styling of web pages and the application of responsive design principles for optimal display on different

devices. Through the course, students will develop the technical and creative skills required to efficiently

create esthetically pleasing and functional web interfaces.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
Introduction to the
01 | Create the page structure according to the detailed specification
definition of the structure
uto1 d visual desi f
and visual design o
. & 02 | Design the display of the page
websites
Fundamentals of 03 | Apply methods for creating responsive web applications
uLO2 responsive web o4 Carry out the procedure for setting up the web application on
application development the server

Course contents

1. Fundamentals of HTML and website structure (O1):

Introduction to HTML: basic markup, page structure and semantic HTML.
Creating a website structure: use of giants, sections, and articles.

Tables, forms, and basic data entry elements.

Linking pages: Internal and external links, images, and multimedia content.

2. Introduction to CSS and page design (02):

CSS basics: selectors, properties, and values.
Stylization of texts, colors, and backgrounds.

Box model: margin, border, padding and dimensions.
Transitions, transformations, and animations.

3. Responsive web design (03)
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Principles of responsive web design.

Media queries and adaptation to different screen sizes.

4. JavaScript and website interactivity (01, 02, 03):

Introduction to JavaScript: Fundamentals of programming, DOM manipulation.
Using JavaScript to improve the user experience.

JavaScript events and interactivity.

5. Installing the web application on the server (04):

Fundamentals of web servers and domains.

The procedure for placing web pages on the server.

lectures [ independent work

1 seminars and workshops ] multimedia and network
Teaching formats [ exercises laboratory

L] distance education LI mentor work

[ field course [ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Passing
ULo Outcomes task Oral exam threshold Max.
01 20% 10% 20%
uLo1
02 20% 10% 20%
03 20% 10% 20%
ULO2
04 20% 10% 20%
20% 10% 20%
Total 80% 20% 50% 100%

The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome. At the oral exam, the student must reach the specified threshold; if not, he/she only takes the
oral exam in the next exam term (except in the case of taking the exam the 4™ or 8™ time — in this case, the
points achieved in the learning outcomes are reset). The points achieved for the passed learning outcomes
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are deleted one year after the beginning of the semester in which the course is taught.

Exam term:
uLo Outcomes Project Oral Passing Max.
task exam threshold

o1 20% 10% 20%

uLOo1
02 20% 10% 20%
03 20% 10% 20%

uLO2
04 20% 10% 20%
20% 10% 20%
Total 80% 20% 50% 100%

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the following

table:
Points range Exam grade
0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
) Number of
Title ) Number of students
copies
Dario Vidi¢: Presentations from lectures and
exercises from the course “Development and .
) Y online 70
Design of Web Interfaces”, Bjelovar
University of Applied Sciences

Supplementary reading materials:

- DuckettJ. (2011). “HTML and CSS: Design and Build Websites”, Indianapolis, Wiley.

- Frain B. (2020). “Responsive Web Design with HTML5 and CSS”, Birmingham, Packt Publishing.

- McFarland D. (2015). “CSS: The Missing Manual”, Sebastopol, O’Reilly Media.

- Robbins J. N. (2018). “Learning Web Design: A Beginner’s Guide to HTML, CSS, JavaScript, and Web
Graphics”, Sebastopol, O’Reilly Media.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates

and other quality indicators.
Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director lvan Sekovanic, senior lecturer
Course title Introduction to Computer Networks
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 15t Semester 2nd
Students’ ECTS a
. workload coefficient
Credit value and c
teaching method * L S
[:4 Classes total (L+E+S) 15+30+ 0 AE LE
*Lectures, Exercises, Seminars
15 0 30 0

COURSE DESCRIPTION

Course objectives

1. Provide students with an insight into how computer networks and standard communication
protocols work.

2. Enable students to acquire the basic knowledge required to connect devices to computer
networks.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Define the role of the computer network and network
ULO1 Technologies used in technologies in the context of the modern business operation
computer networks 02 Define the technologies used in computer networks in terms of
their role in communication
03 Use the OSI and TCP/IP reference models to explain
o communication on a computer network
Communication between - - - — —
. . Define the steps involved in establishing communication
ULO2 | devices connected via a 04
between two computers
computer network — -
05 Analyze computer communication in a computer network using
software tools
oF Create an address scheme for the computer network based on
Implementation of a the given parameters
ULO3 functional small computer 07 Design a functional computer network with multiple subnets
network in a network according to the requirements
simulator 08 Create a network topology that enables communication
between multiple subnets
09 Define the architecture and role of wireless
ULO4 Architecture of wireless telecommunications in modern human life
computer networks 010 Distinguish between different types of wireless
telecommunication systems and their role
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Course contents

1. Introduction to computer networks (01, 02)

History. Organization of computer networks. Parameters and classifications of networks according
to different criteria. Network standards.

2. Network architectures: OSI model and TCP/IP model (03)

Architecture and concept of computer networks. ISO/OSI standard. TCP/IP architecture.

3. Communication between devices in the network (04, O5)

Analysis of data packets between devices in the network, role of the various network protocols in
establishing communication.

4. Network layer technologies (06, 07, 08)

Protocols of the network layer. IP protocol (IPv4). IP address. Addressing in the network. Structure
of IP packets. IP fragmentation. Network routing. Connecting a computer to a network.
Establishing communication between different networks.

5. Wireless networks. (09, 010)

Types and role of wireless networks in network communication.

lectures [ independent work

[ seminars and workshops multimedia and network
Teaching formats exercises laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and auditory exercises according to the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class X
paper work

Written exam X Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Mid- Mid- Laboratory Passin
ULO | Outcomes term term Activity exercises & Max.
threshold
exam 1 exam 2

01 9% 1% 5% 10%
uLOo1

02 9% 1% 5% 10%

03 5% 1% 3% 6%
uLo2 04 5% 1% 3% 6%

05 7% 1% 4% 8%

06 7% 1% 4% 8%
uLo3 o7 6% 1% 3.5% 7%

08 5% 2.5% 5%
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ULO4 09 9% 1% 5% 10%
o010 10% 5% 10%

20% 10% 20%

Total 35% 37% 8% 20% 50% 100%

The student has passed the course if he/she has achieved a percentage of points greater than or equal to
the established threshold for each learning outcome and for the laboratory exercises. The first mid-term
exam is written in the middle of the semester, while the second mid-term exam is written at the end of
the semester. The points awarded for active participation are achieved through corresponding activities
in the lectures. For their activity, students can earn up to 8 additional points on top of the regular 8
points, which will be evenly distributed across all outcomes and lab exercises. For example, if a student
earns 6 additional points, 0.55 points will be added to each outcome and lab exercise. At the same time,
the total number of points from the outcomes and exercises must not exceed the maximum. For
example, a student who earns 9.8 out of 10 points in outcome 2 and adds 0.55 additional points to this
outcome through activities will receive a total of 10 points from this result and not 10.35.

Exam term:

Written Oral Passin
uLo Outcomes exam exam threshogld Max.
Lol 01 10% 5% 10%
02 10% 5% 10%
03 6% 3% 6%
uLo2 04 6% 3% 6%
05 8% 4% 8%
06 8% 4% 8%
uLo3 07 7% 3.5% 7%
08 5% 2.5% 5%
L4 09 10% 5% 10%
010 10% 5% 10%
20% 10% 20%
Total 80% 20% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome and oral exam
that is greater than or equal to the specified threshold. The learning outcomes not passed during
continuous assessment will be taken at the exam term. The learning outcomes and/or oral exam that the
student passed successfully are carried over to the next exam period and they do not need to be retaken.
The oral exam is taken after all written learning outcomes have been passed. Students are exempt from
the oral exam if they reach the threshold for the laboratory exercises during continuous assessment.

If some of the learning outcomes have not been passed after the 4" attempt to pass the exam at the
exam term, all results achieved will be annulled and it will be necessary to pass all learning outcomes and
the oral exam again.

Learning outcomes and the oral exam successfully passed in the course of continuous assessment or at
the exam term are valid until the next generation of students completes the course. After the course has
been repeated, all outcomes are annulled and must be passed again.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the

following table:
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Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

) Number of
Title ) Number of students
copies

Sekovanié, Ivan: “Presentation from
lectures and exercises — Introduction to .

. . online 70
Computer Networks”, Bjelovar University
of Applied Sciences

Supplementary reading materials:

Tanenbaum, A. S.; Wetherall, D. J.: Computer Networks, 5" Ed., Prentice Hall, 2011.
Bazant A. et al.: Fundamentals of network architecture, Element, Zagreb, 2014.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of
graduates and other quality indicators.

Regular updating and modernizing of courses.

Bjelovar University of Applied Sciences

49



Undergraduate Professional Study Program in Computer Science Study Program Proposal

GENERAL INFORMATION

Lead instructor Dario Vidi¢, adjunct senior lecturer
Course name Application of Tools in Office Management
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 1 Semester 2nd
Students’ ECTS 4
workload coefficient
Credit value and c
teaching method Classes total L S
15+30+0 AE LEf
(L+E+S)*
15 0 30 0

COURSE DESCRIPTION

Course objectives

Acquaint students with tools for office business and presentation of business results

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

o . Format a document using formatting, insertion and document
Application of writing and o1
management tools.

uLO1 word processing tools - -
02 Use word processing program tools to personalize and
reference document elements.
03 Use tools for the purpose of formatting data, displaying them
Application of tools for graphically, and managing worksheets and books.
uLoz spreadsheet calculations. 04 | Apply spreadsheet formulas or functions for data calculations.

05 | Use spreadsheet tools to manage, organize, and display data.

o Enter, format and animate text and graphic elements and
Application of tools for 06 . . .
uLo3 apply the existing design to the presentation.

creating presentations -
07 | Manage presentation output.

Course content

1. Creation and editing of text documents (Outcome O1)
Using tools to create and edit text and other objects.

2.  Work on existing text documents (Outcome 02)
Adding references, comments, notes. Creation of other types of documents (circular letters,
templates, reports).

3. Tabular calculator (Outcome 03)
Using spreadsheet formatting tools. Management of workbooks and sheets. Adding objects to a
worksheet. Editing workbook printouts.

4. Functions and formulas (Outcome 04)
Transforming data within a spreadsheet calculator using functions and formulas. Formatting data
using more advanced methods.
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5. Display of data in the table calculator (Outcome O5)

Data preparation using tools for filtering, sorting, grouping and other data display options.
6. Making a presentation (Outcome 0O6)
Adding multimedia content, slides and other elements to the presentation.
7. Content presentation (Outcome O7)
Adding effects and adjusting other settings when presenting a presentation.

Teaching formats

lectures

[J seminars and workshops

exercises

[ distance education

[ field course

independent work

[ multimedia and network

laboratory

[0 mento
[ other:

r work

flipped classroom

Students’ obligations

e  Full-time students must attend 14 out of 15 laboratory exercises.
e  Part-time students must attend 12 out of 15 laboratory exercises.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class X
paper work

Written exam X | Oral exam Essay Research

) Continuous knowledge )
Project X | Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

ULO | Outcomes | Activity ;:ir;:_ Mid-term Mid-term Labora'tory Thres- Max
. exam 1 exam 2 exercises hold

ULo1 01 1% 1% 9% 3% 7% 14%
02 1% 8% 2% 5.5% 11%

03 1% 1% 10% 3% 7.5% 15%

uLo2 04 1% 1% 14% 4% 10% 20%
05 1% 13% 1% 7.5% 15%

ULO3 06 1% 1% 10% 2% 7% 14%
o7 1% 1% 6% 3% 5.5% 11%

Total 7% 5% 33% 37% 18% 50% 100%

The student passed the course if she or he achieved a percentage of points that is greater than or equal
to each learning outcome by the defined threshold. The first Mid-term exam is written in the middle of
the semester, while the second Mid-term exam is written at the end of the semester. Through the
activity, in addition to the regular 7 points, students can earn up to 7 additional points that are evenly
distributed among all outcomes. If a student achieves, for example, 3 additional points, 0.43 points are

added to each outcome.

At the same time, the total points from outcomes cannot exceed the maximum amount. For example, to
a student who achieves 19.5 out of 20 points from outcome 4 and on that outcome 1 additional point

achieved through activities — the total is awarded 20 points from outcome, not 20.5.
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Passed learning outcomes through continuous assessment or through the Exam term are “valid” until
classes are being held and completed again with the next generation of students. Once the course is
repeated, the points from all learning outcomes, home assignment and laboratory exercises are canceled
and must be taken again during the exam period.

Exam term:

uLo Outcomes ‘Ag:;tr:n T:;f:' Max

Lol o1 14% 7% 14%

02 11% 5.5% 11%

03 15% 7.5% 15%

uLO2 04 20% 10% 20%

05 15% 7.5% 15%

ULO3 06 14% 7% 14%

o7 11% 5.5% 11%

Total 100% 50% 100%

Learning outcomes that the student does not pass during the continuous assessment, will be taken
during the exam period. The student passed the course if she or he achieved a percentage of points that
is greater than or equal to each learning outcome by the defined threshold.

Passed learning outcomes are transferred to the next exam dates and do not need to be taken again.
After the 4th exam term, if not all learning outcomes have been passed, all achieved results are deleted
and it is necessary to pass all outcomes of the studies again.

Passed learning outcomes through continuous assessment or through the Exam term are “valid” until
classes are being held and completed again with the next generation of students. Once the course is
repeated, the points from all learning outcomes must be passed again during the exam period.

Learning outcomes that the student does not pass during the continuous assessment, will be taken

during the exam period.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the

following table:

Points range Exam grade

0.00—49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

) Number of
Title . Number of students
copies
Vidi¢, Dario; Sekovanié, Ivan: “Presentation
of lectures and exercises - Application of .
. . . p . online 30
tools in office business “, the Bjelovar
University of Applied Sciences
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Supplementary reading materials:

Foulkes, Linda: Learn Microsoft Office 2021 - Second Edition, Packt Publishing, July 2022.

Buli¢, Biserka: Calculation sheets,

https://www.srce.unizg.hr/sites/default/files/edu/Osnove%20uporabe%20racunala%20i%20interneta/E430
polaznik 20230916 0.pdf

Buli¢, Biserka: Calculation sheets — advaned level

https://www.srce.unizg.hr/sites/default/files/edu/Osnove%20uporabe%20racunala%20i%20interneta/E440
polaznik 20231028.pdf

Buli¢, Biserka: Presentations,

https://www.srce.unizg.hr/sites/default/files/edu/Osnove%20uporabe%20racunala%20i%20interneta/e630

polaznik.pdf

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of
graduated students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Lead instructor

Dario Vidi¢, adjunct senior lecturer

Course name

Fundamentals of Digital Logic

Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 2nd Semester 3rd
Students’ ECTS
workload coefficient
Credit value and
teaching method Classes total L
30+30+0 AE LE
(L+E+S)*
30 16 14

COURSE DESCRIPTION

Course objectives

Acquaint students with the basic principles of building digital systems, starting with the elementary

procedures of their analysis and design.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

Basics of number systems o1

Use methods to detect and correct errors in data transmission

uLO1
and codes 02 | Use number systems and codes to represent digital data
03 Apply the axioms and theorems of Boolean algebra to logical
Basics of Boolean algebra functions
uLOo2

o4

logic circuits

Minimize and implement complex logic functions using basic

uLo3 Basics of Digital Circuits

05 | Design a simple combinational digital circuit

06 | Design a simple arithmetic digital circuit

07 | Design a simple sequential digital circuit

08 | Analyze the characteristics of static and dynamic memories

09

digital conversion

Analyze the operation of circuits for digital-analog and analog-

Course content

1. Number systems and codes (Outcomes 01, 02)

Number systems (decadal, binary, hexadecimal, etc.). Conversion of numbers from one to another number

system.

Operations with binary numbers. Characteristic binary and decade codes. Binary word encoding. Record

the number in the computer. Methods for detecting and correcting data transmission errors.
2. Boolean algebra and logical functions (Outcome 03)
The logic of courts. Basic rules of Boolean algebra. AND, OR, NOT, EX-OR, NOR, NOR circuits.

3. Minimization of logical functions (Outcome 04)
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Complex logical operations. Minterm and maxterm. Minimization methods (K tables, Quine’s method).

Implementation of logic circuits in semiconductor technology: TTL technique. CMOS technique.
4. Combination circuits (Outcome 0O5)

Adders. Digital comparator. Parity circuit. Encoder and decoder. Multiplexer and demultiplexer.
5. Arithmetic circuits (Outcome 06)

Adder, half-adder, multiplier, shift circuit

6. Sequential circuits (Outcome 07)

Bistables, synchronous and asynchronous counters, binary and decade counters, synchronous array

generator, synchronous array detector

7. Memories (Outcome 08)

Characteristics of static and dynamic memories

8. D/A and A/D conversion (Outcome 09)

Interface of digital systems with analog environment, digital-analog and analog-digital conversion.

lectures independent work

[J seminars and workshops [ multimedia and network
Teaching formats exercises laboratory

[ distance education [ mentor work

[ field course [ other: flipped classroom

Students’ obligations

e Attending lectures and auditory exercises according to the Study Regulations.
e  Full-time students must attend 6 out of 7 laboratory exercises.
e  Part-time students must attend 5 out of 7 laboratory exercises.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam X | Oralexam X | Essay Research

) Continuous knowledge )
Project X | Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

Mid- Mid-
. Laboratory Thres-
uLo Outcomes| term term Activity X Max
exercises hold
exam 1 exam 2

01 5% 2% 3,50% 7%
ULO1

02 6% 2% 4.00% 8%

03 3% 2% 2,50% 5%
ULO2 04 4% 1% 2,50% 5%

05 4% 1% 2,50% 5%

06 11% 5% 8.00% 16%
uLO3

o7 12% 6% 9.00% 18%
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08 7% 5% 6.00% 12%
09 9% 5% 7.00% 14%
10% 5% 10%

Total 18% 43% 10% 29% 50% 100%

The student passed the course if he achieved a percentage of points that is greater than or equal to the
defined Threshold on each learning outcome. Points earned on the passed Learning outcomes are deleted
one year after the beginning of the semester in which the course is taught. Learning outcomes that the
student does not pass during the continuous assessment, will be taken during the exam period. Points
from the activity are achieved through appropriate activities in lectures and auditory exercises (e.g., a
short test).

Exam term:

Written Oral Thres-
ULO Outcomes Max
exam exam hold
Lot o1 7% 3,50% 7%
02 8% 4.00% 8%
03 5% 2,50% 5%
uLO2 04 5% 2,50% 5%
05 5% 2,50% 5%
06 16% 8.00% 16%
ULO3 07 18% 9.00% 18%
08 12% 6.00% 12%
09 14% 7.00% 14%
10% 5% 10%
Total 90% 10% 50% 100%

A student who obtained at least 5 points from the activity during the continuous assessment is exempted
from taking the oral part of the exam. The student can take the oral exam if she or he has achieved the
defined thresholds for each learning outcome and laboratory exercises. At the oral exam, the student must
achieve the defined threshold, otherwise, at the next exam period, he/she can only take the oral exam
(except in the case of the 4th or 8th time taking the exam - in that case, the achieved points according to
learning outcomes are reset). Points earned on the passed learning outcomes are deleted one year after
the beginning of the semester in which the course is taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade
0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
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90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
Number of
Title . Number of students
copies

Vrhovski, Zoran; Sumiga Ivan: Digital
technology — Collection of solved problems, 10 30
Technical College in Bjelovar, Bjelovar, Online
2015.
Dario Vidi¢: Lecture presentations from
Basics of Digital Logic, the Bjelovar .

. . . . . Online 30
University of Applied Sciences, available on
the e-learning system Merlin

Supplementary reading materials:

Perusko, Uros: Digital electronics, Skolska knjiga, Zagreb, 1996.
S. D. Brown, Z. G. Vranesi¢ (2001.), Basics of Digital Logic,
https://notesavior.files.wordpress.com/2018/02/stephen-brown-and-zvonko-vranesic-fundamental-of-digital-

logic-with-verilog-design.pdf

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.

Continuous assessment:

Mid-
Mid-term . Laboratory Passing
uLo Outcomes term Activity X Max.
exam 2 exercises threshold
exam 1
01 5% 2% 3.50% 7%
uLo1
02 6% 2% 4.00% 8%
03 3% 2% 2.50% 5%
ULO2 o4 1% 1% 2.50% 5%
05 1% 1% 2.50% 5%
06 11% 5% 8.00% 16%
o7 12% 6% 9.00% 18%
uLo3
08 7% 5% 6.00% 12%
09 9% 5% 7.00% 14%
10% 5% 10%
Total 18% 43% 10% 29% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one

57
Bjelovar University of Applied Sciences



https://notesavior.files.wordpress.com/2018/02/stephen-brown-and-zvonko-vranesic-fundamental-of-digital-logic-with-verilog-design.pdf
https://notesavior.files.wordpress.com/2018/02/stephen-brown-and-zvonko-vranesic-fundamental-of-digital-logic-with-verilog-design.pdf

Undergraduate Professional Study Program in Computer Science Study Program Proposal

year after the beginning of the semester in which the course was taught. The learning outcomes not
passed during continuous assessment will be taken at the exam term. The points for active participation
are achieved through appropriate activities in the lectures and auditory exercises (e.g. a short test).

Exam term:
Written Oral Passing
uLo Outcomes Max.
exam exam threshold
01 7% 5% 7%
ULO1
02 8% 6% 8%
03 5% 6% 5%
ULO2 04 5% 4.50% 5%
05 5% 4.50% 5%
06 16% 4% 16%
o7 18% 6.50% 18%
ULO3
08 12% 4.50% 12%
09 14% 4% 14%
10% 5% 10%
Total 10% 50% 100%

A student who has received at least 5 points for active participation during the continuous assessment is
exempt from the oral examination. The student takes the oral examination if he or she has reached the
specified thresholds for each learning outcome and the laboratory exercises. At the oral exam, the student
must reach the specified threshold; if not, he/she only takes the oral exam in the next exam term (except
in the case of taking the exam the 4™ or 8™ time — in this case, the points achieved in the learning
outcomes are reset). The points achieved for the passed learning outcomes are deleted one year after the
beginning of the semester in which the course is taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00-59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
Number of
Title . Number of students
copies
Vrhovski, Zoran; Sumiga Ivan: Digital .
. . 10 and online 70
techniques — Collection of solved tasks,
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Bjelovar Polytechnic, Bjelovar, 2015.

Dario Vidi¢: Lecture presentations from

Fundamentals of Digital Logic, Bjelovar .
. . . . . online 70
University of Applied Sciences, available on

the e-learning system Merlin

Supplementary reading materials:

Perugko, Uros: Digital electronics, Skolska knjiga, Zagreb, 1996.

S. D. Brown, Z. G. Vranesi¢ (2001.), Fundamentals of Digital Logic,
https://notesavior.files.wordpress.com/2018/02/stephen-brown-and-zvonko-vranesic-fundamental-of-digital-
logic-with-verilog-design.pdf

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director Krunoslav Husak, senior lecturer
Course title Object-oriented Programming
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 2nd Semester 3rd
Students’ ECTS 6
. workload coefficient
Credit value and
teaching method * L ; S
[:4 Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to gain an advanced understanding and practical experience in the application
of the object-oriented paradigm within a programming language on an open platform. During the course,
students will develop key skills to successfully solve complex problems. These include the design of object-
oriented system architecture, the use of inheritance for object dependency, the use of abstractions and
polymorphism for application extensibility, and exception handling.

Conditions for enrollment into the course

Enrollment in the course Procedural Programming.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

An object-oriented o1 Use the syntax of a programming language on an open-source
ULO1 | |anguage paradigm on an platform.

open-source platform 02 Apply the concepts of the object-oriented paradigm in a

programming language on an open-source platform.

Implement the designed solution to the given problem
03 | according to the framework specification using classes and
objects in the chosen programming language.

o4 Apply the principle of inheritance in the chosen programming
Fundamentals of the language.
uLo2

object-oriented paradigm Determine if a polymorphic solution is required for the
O5 | problem and implement it in the chosen programming
language.

oF Process the predicted possibilities of exceptions occurring in

the chosen programming language.

Course contents

1. Object-oriented programming languages (Outcome O1)

An overview of programming techniques. Introduction to object-oriented programming.

2. Elements of a C++ program (Outcome O1)

Variables and constants. Expressions and commands. Functions. Loops. Flow management.
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Pointers. References. Input-output flows.

3. Basics of classes (Outcome 02, 03)

Class. Class members. Access to class members. Visibility of data in the class. Friends of the class.
This keyword. Constructors and destructors. Creating and deleting objects. Const functions.
Volatile. Static class members. Pointers and classes. Operators. Function templates. Class
templates.

4. Inheritance (Outcome 04)

Inheritance and inheritance hierarchy. Hiding functions of the base class. Virtual functions.

5. Polymorphism (Outcome O5)

Virtual inheritance. Abstract data types. Extended inheritance.

7. Exceptions (Outcome 06)

Raising and catching built-in exceptions. Creating one’s own exception classes. Using user-defined
exceptions.

lectures independent work
multimedia and network

laboratory

[ seminars and workshops
Teaching formats exercises
[ mentor work

O other:

[ distance education

[ field course

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

uLo Outcomes Project | La bora.tory Oral exam Passing Max.
task exercises threshold

Lol 01 8% 4% 8%
02 18% 9% 18%
03 12% 6% 12%
04 16% 8% 16%
utoz 05 16% 8% | 16%
06 10% 5% 10%

10%
10%

Total 80% 10% 10% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
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year after the beginning of the semester in which the course was taught. The learning outcomes not
passed during continuous assessment will be taken at the exam term.

Exam term:
uLo Outcomes Project Oral Passing Max.
task exam threshold

ULO1 o1 8% 4% 8%
02 18% 9% 18%

03 12% 6% 12%

ULO2 04 16% 8% 16%
05 16% 8% 16%

06 10% 5% 10%

20%

Total 80% 20% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught.

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the

following table:

Points range

Exam grade

0.00-49.99
50.00 - 59.99
60.00 — 74.99
75.00 - 89.99
90.00 - 100.00

insufficient (1)
sufficient (2)
good (3)
very good (4)
excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

) Number of
Title ) Number of students
copies

Krunoslav Husak: Lecture presentations
and exercises from the course “Object- )

. . . online 70
oriented Programming”, available on the
Merlin e-learning system.
Julijan Sribar, Boris Motik: C++
Demystified, 4™ Edition, Element, Zagreb, 18 70
2014.

Supplementary reading materials:

Domagoj Kusali¢: Advanced programming and algorithms in C and C++, 5" Edition, Element, Zagreb, 2014.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.
Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of

graduates and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director Ante Javor, adjunct lecturer
Course title Algorithms and Data Structures
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 2nd Semester 3rd
Students’ ECTS 6
. workload coefficient
Credit value and
teaching method * L ; S
[:4 Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to apply suitable data structures and algorithms to optimize the time
complexity of the software solution.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
. . Determine and argue the time complexity a priori and a
Introduction to basic o . . . . .
] O1 | posteriori for a given algorithm implemented in a programming
algorithms and data
uLO1 ) language.
structures and their - — — -
. Construct a solution using linear data structures (list, linked list,
analysis 02 . .
stack, queue) and associated algorithms.
03 Describe sorting algorithms and construct solutions based on
ULO2 Introduction to search sorting algorithms.
and sorting algorithms oa Describe search algorithms and construct solutions based on
search algorithms.
05 Construct a solution using hierarchical data structures (tree,
Introduction to heap, priority queue) and associated algorithms.
ULOS hierarchical data 06 Construct a solution using tree-based dictionaries and associated
structures and algorithms.
dictionaries 07 Construct a solution using addressing techniques and argue their
time complexity.

Course contents

1. Introduction and analysis and complexity of algorithms (Outcome 0O1)
Basic concepts. Structured and unstructured data. Algorithm definitions, history, conventions, and
notation of algorithms. Analysis of algorithms. Recursion.

2. Simpler data structures (Outcome 02)
List and general lists. Stacks. Queues. Inserting and removing data, searching, printing the required
content.
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3. Introduction to search and sorting algorithms (Outcome 03, 04)
Sorting, searching, general techniques for constructing algorithms.
4. More complex data structures (Outcome 05, 06, 07)

Order. Binary tree and binary search tree. K-tree. Dataset. Dictionary. Priority queue. Mirroring.

Heap. Inserting and removing data, searching, printing the requested content.

lectures independent work

[ seminars and workshops O multimedia and network
Teaching formats exercises [ laboratory

[ distance education 1 mentor work

[ field course other: flipped classroom

Students’ obligations

e Attendance at 70% of the laboratory exercises for full-time students
e Attendance at 50% of the laboratory exercises for part-time students
e  Preparing a project task

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

uLo Outcomes Project Oral Passing Max
task exam | threshold ’
01 12% 6% 12%
uLol 02 12% 6% 12%
03 8% 4% 8%
ULO2
04 8% 4% 8%
05 15% 7.5% 15%
uLO3 06 15% 7.5% 15%
o7 10% 5% 10%
20% 10% 20%
Total 80% 20% 50% 100%

The student passed the course if she/he has achieved a number of points in the project task that is
greater than or equal to the specified threshold for each learning outcome. The student takes the oral
examination when he or she has reached the specified thresholds for each learning outcome. In the oral
examination, the student must reach the specified threshold, otherwise he/she can only take the oral
examination during the examination period. Points achieved for passed learning outcomes are deleted

one year after the beginning of the semester in which the course was taught.
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Exam term:
Project Oral Passing
uLo Outcomes task exam | threshold Manx.
01 12% 6% 12%
utol 02 12% 6% 12%
03 8% 4% 8%
uLo2 04 8% 4% 8%
05 15% 7.5% 15%
ULO3 06 15% 7.5% 15%
07 10% 5% 10%
20% 10% 20%
Total 80% 20% 50% 100%

The student has passed the course if she/he achieved a number of points through the project assignment
that is greater than or equal to the specified threshold for each learning outcome. The student takes the
oral examination if he or she has reached the specified thresholds for each learning outcome and the
laboratory exercises. At the oral exam, the student must reach the specified threshold; if not, he/she
only takes the oral exam in the next exam term (except in the case of taking the exam the 4™ or 8 time
—in this case, the points achieved in the learning outcomes are reset). The points achieved for the passed
learning outcomes are deleted one year after the beginning of the semester in which the course is

taught.

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the

following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00-59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 - 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

) Number of
Title ) Number of students
copies

Ante Javor: Presentations from lectures
and exercises from the course .

. online 70
“Algorithms and Data Structures”,
Bjelovar University of Applied Sciences
Domagoj Kusali¢: Advanced programming
and algorithms in C and C++, 5™ Edition, 24 70
Element, Zagreb, 2014.

Supplementary reading materials:

e Weiss Mark Allen: Data structures and algorithm analysis in C++, 4™ Edition, Pearson, Florida, 2014

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of

graduates and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director Tomislav Adamovié, senior lecturer

Course title Advanced client-side Scripting

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 2nd Semester 3rd
Students’ ECTS a

. workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 15+ 30 AE LE
*Lectures, Exercises, Seminars 15 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to provide students with a deeper understanding and practical skills in
developing modern web applications using advanced technologies such as TypeScript and React. The course
focuses on creating responsive and interactive user interfaces, efficiently validating forms using regular
expressions, and implementing complex client-side applications that meet the latest standards in the web
development industry. Through theoretical background and hands-on lab exercises, students will acquire the
skills necessary for professional client-side scripting, with an emphasis on code quality, application
performance, and usability. The goal is to prepare students for the challenges of modern web development
and train them to create technologically advanced and esthetically pleasing web applications.

Conditions for enrollment into the course

Enrollment in the course Development and Design of Web Interfaces.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
Fundamentals of creating O1 | Structure the page display with client-side scripting
uLo1 dynamic websites with 02 Apply standard client-side scripting libraries to manage the page
client-side scripting structure
03 Recognize the need to use regular expressions for pattern
uULO2 Regular expressions recognition problems
04 Apply regular expressions to select and extract a specific data set

Course contents

1. Introduction to TypeScript (01, 02)

An overview of TypeScript and its role in modern web development. Configuration of the working
environment and basic syntax of TypeScript. Types and interfaces in TypeScript. Definition and usage.
Extended types and generic functions.

2. Fundamentals of React with TypeScript (01, 02)

Introduction to React. Components, states and props. Integration of TypeScript in React. Typing of
components and interfaces. State management and component lifecycle. Using hooks and the Context APl in
React.

3. Advanced client-side scripting with TypeScript (01, 02)
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Modular development and dependency management. Asynchronous programming and API call management.

Advanced state management.
4. Designing responsive Uls with React (01, 02)

Principles of responsive web design and implementation in React. CSS-in-JS. Stylization of components in

React.

Accessibility and internationalization in React applications.

5. Regular expressions in TypeScript (03, 04)

Basics of regular expressions: Syntax and application. Implementation of regular expressions for data
validation. Using regular expressions to search and process text data. Examples of the use of regular
expressions in TypeScript.

6. Form validation and data manipulation (03, 04)

Designing forms and managing user input. Complex validation with regular expressions.

Security and management of sensitive data in forms. Connecting forms with backend APIs and data

processing.

lectures [ independent work

[ seminars and workshops [ multimedia and network
Teaching formats [ exercises laboratory

[ distance education 1 mentor work

[ field course [ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Oral Passing
uLo Outcomes Max.
task exam threshold
o1 30% 10% 20%
uLo1
02 30% 10% 20%
03 10% 10% 20%
uLO2
04 10% 10% 20%
20% 10% 20%
Total 80% 20% 50% 100%
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The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome and the laboratory exercises. At the oral exam, the student must reach the specified threshold; if
not, he/she only takes the oral exam in the next exam term (except in the case of taking the exam the 4t
or 8™ time — in this case, the points achieved in the learning outcomes are reset). The points achieved for
the passed learning outcomes are deleted one year after the beginning of the semester in which the
course is taught.

Exam term:

Project Passing
ULo Outcomes Oral exam Max.
task threshold
01 30% 10% 20%
uLo1
02 30% 10% 20%
03 10% 10% 20%
uLO2
04 10% 10% 20%
20% 10% 20%
Total 80% 20% 50% 100%

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 -59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
. Number of
Title . Number of students
copies
Tomislav Adamovié¢: Presentations from
lectures and exercises from the course .
p ] ] . online 70
Advanced Client-side Scripting”, Bjelovar
University of Applied Sciences

Supplementary reading materials:

- Jansen H. (2018). “Learning TypeScript 2.x: Develop and maintain captivating web applications with
ease”, Packt Publishing, Birmingham
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- FentonS. (2014). “Pro TypeScript: Application-Scale JavaScript Development”, Apress, New York.

- Banks A,, Porcello E. (2020). “Learning React: Modern Patterns for Developing React Apps”, O'Reilly
Media

- FriedlJ. E. F. (2012). “Mastering Regular Expressions”, O’Reilly Media

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director

Tomislav Adamovié, senior lecturer

Course title Databases 2

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 2nd Semester 3rd
Students’ ECTS a
workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 15+30+0 AE LE
*Lectures, Exercises, Seminars 15 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to provide students with an in-depth understanding and effective use of the

advanced aspects of relational databases. The focus of the course is on building and using views and triggers,

implementing complex procedures and functions, and using indexing to optimize queries. Students will learn

how to use JSON and XML in relational databases, how to manage transactions and isolation levels and how to

use analysis and window functions. Using practical examples and exercises, the course aims to develop the

skills required to solve real-world challenges when working with relational databases and prepares

participants for the professional application of the acquired knowledge.

Conditions for enrollment into the course

Enrollment in the course Databases 1.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
01 | Construct views and triggers in a relational database
) . . 02 | Implement procedures and functions in a relational database
Basic objects of relational - - -
uLo1 03 | Setindexes in a relational database
databases - — -
o4 Use basic commands to create CRUD operations in a relational
database
Fundamentals of using 05 Use JSON and XML methods and user-defined table types in
complex data types, relational databases
uULO2 transactions, and 06 | Use transactions and isolation levels in relational databases
functions in relational - Use advanced grouping functions and Window functions or
databases analytical functions in relational databases

Course contents

1. Views and triggers in relational databases (Outcome O1)

Introduction to views. Definition, use and benefits. Advanced views. Parameterized views and security
aspects. Trigger basics. Defining and using triggers. Types of triggers: BEFORE, AFTER, INSTEAD OF triggers.
Triggers and maintaining data integrity. Examples of automatic maintenance of data consistency.

2. Procedures and functions (Outcomes 01, 02)

Anonymous blocks. Basics of procedures and functions. Syntax, definition, and application. Complex
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procedural techniques: control flow, loops, and exceptions. Functions basics. Syntax and differences to
procedures. Functions and return values. Return value types and their processing. Integration of procedures in
triggers. Use of stored procedures in triggers. Using views in procedures and functions.

3. CRUD operations using procedural SQL (Outcomes 04, 02)

Basic CRUD operations. Implementation with the help of procedures. Complex CRUD operations: Use of
SELECT INTO and JOIN. Cursors and iteration. Use of cursors for complex queries. Dynamic SQL in procedures:
Executing dynamically generated SQL code. Procedural error handling. Try-catch blocks and exception
handling.

4. Indexes and query optimization (Outcome 03)

Introduction to indexing. Types of indexes and their application. Creation and management of indexes.
Performance analysis. Tools and techniques for analyzing index performance. Indexes and complex queries.
How indexes affect the performance of complex queries. Indexes in the context of transactions. The influence
of the index on the speed and efficiency of transactions.

5.JSON and XML in relational databases (Outcomes 05, 02)

Basics of JSON and XML. Queries and data manipulation. Application of JSON and XML in procedures.
Integration in procedural code. User-defined data types. Creation and application. JSON and XML for data
transfer. Use in applications and web services. Optimizing queries with JSON and XML data: Techniques and
best practices.

6. Transactions and isolation levels (Outcome 06, 02)

Basics of transactions. ACID properties and examples. Managing isolation levels. Understanding and selecting
the appropriate level. Locking and conflicts: preventing and resolving conflicts in transactions. Transactions in
procedures. Implementation examples and best practices. Transactions and performance. Analyzing the
impact of transactions on database performance.

7. Analytical and window functions (07, 02):

Introduction to analytical functions. Application in complex queries. Window functions: Examples and practical
application.

Advanced grouping. Techniques and application examples. Analytical functions in procedures. Integration in
procedural code. Application scenarios for analytical functions. Real examples and exercises.

lectures [ independent work

[J seminars and workshops I multimedia and network
Teaching formats [ exercises laboratory

[ distance education [ mentor work

[ field course [ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

) Continuous knowledge )
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam
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Continuous assessment:

Project Passing
uLoO Outcomes Oral exam Max.
task threshold
o1 6% 3% 6%
02 20% 10% 20%
uLO1
03 6% 3% 6%
04 8% 4% 8%
05 12% 6% 12%
uLO2 06 20% 10% 20%
o7 8% 4% 8%
20% 10% 20%
Total 80% 20% 50% 100%

The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome and the laboratory exercises. At the oral exam, the student must reach the specified threshold; if
not, he/she only takes the oral exam in the next exam term (except in the case of taking the exam the 4t
or 8" time — in this case, the points achieved in the learning outcomes are reset). The points achieved for

the passed learning outcomes are deleted one year after the beginning of the semester in which the

course is taught.

Exam term:

Project Oral Passing
uLo Outcomes Max.
task exam threshold
o1 6% 3% 6%
02 20% 10% 20%
uLOo1
03 6% 3% 6%
04 8% 4% 8%
05 12% 6% 12%
ULO2 06 20% 10% 20%
07 8% 4% 8%
20% 10% 20%
Total 80% 20% 50% 100%
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Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

. Number of
Title . Number of students
copies
Tomislav Adamovi¢: Presentations from
lectures and exercises from the course .
« - . . online 70
Databases 2”, Bjelovar University of
Applied Sciences

Supplementary reading materials:

- Fehily C. (2019). “SQL Database Programming”, Sebastopol, O’Reilly Media.

- Molinaro A. (2018). “SQL Cookbook: Query Solutions and Techniques for Database Developers”,
Sebastopol, O’Reilly Media.

- Celko J. (2020). “SQL for Smarties: Advanced SQL Programming”, Burlington, Morgan Kaufmann.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor

Ivana Jurkovié, senior lecturer

Course name

Technical English

Study program

Professional undergraduate study program in Computer Science

Course status Compulsory
Year 2nd Semester 3rd
Students’ ECTS
workload 4
Credit value and coefficient
teaching method E
Classes total L S
30+30+0 AE LE
(L+E+S)*
30 30
COURSE DESCRIPTION
Course objectives
Train students to use the English language in the technical field.
Conditions for enrollment into the course
Equal to the conditions for access to obtaining the qualification.
Expected learning outcomes
Unit of learning outcomes Learning outcomes
uLo1 Basics of grammar and 01 | Use technical terminology in professional literature in English
technical English 02 | Use simpler grammatical structures in English

Written communication 03 | Write a summary of a professional text in English

uLo2 in the field of technical o4 Write an academic Essay on a topic from the field of technical
sciences in English sciences in English
Professional grammar O5 | Integrate technical terminology into new contexts in English

uLO3 and specific technical

English vocabulary

06 | Use more complex grammatical structures in English

Course content

1. Reading: methods of working on professional texts and professional-scientific articles from the field
of technical sciences with the aim of correct interpretation and active use of technical terminology

(Outcome 1, Outcome 5)

2. Writing: summarizing information, simplifying technical content, adapting written content to the

target audience, creating a summary of a professional text, types of academic Essays, creating an

academic Essay on a topic from the field of technical sciences (Outcome 3, OQutcome 4)

3. Listening: interpretation of video content in English on topics from the field of technical sciences with

the aim of correct interpretation and active use of technical terminology (Outcome 1, Outcome 5)

4. Speech: oral presentation (monologue) on topics from the field of technical sciences, dialogue and

discussion on topics from the field of technical sciences (Outcome 1, Outcome 5)

5. Vocabulary: interpretation and active use of technical terminology in written and oral form
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(Outcome 1, Outcome 5)

6. Grammar: simpler and more complex grammatical structures in the context of topics from the field

of technical sciences (Outcome 2, Outcome 6)

Teaching formats

lectures
[ seminars and workshops
exercises

[ distance education

independent work

O multimedia and network

[ laboratory

[ mentor work

[ field course [ other:
Students’ obligations
e Attendance according to the Study Regulations.
Monitoring students’ work
L Seminar Experimental
Attendance Activity in class X
paper work
Written exam X Oral exam X Essay Research
. Continuous knowledge .
Project X Report Practical work
assessment
Portfolio X
Grading and evaluating students’ work in-class and at the final exam
Continuous knowledge assessment:
X Mid- Portfolio
uLo Outcomes il T term Threshold Max
exam 1
exam 2
o1 1 . 1
uLo1 5 7.5 5
02 10 5 10
ULO2 03 10 5 10
04 15 7.5 15
ULO3 05 30 15 30
06 20 10 20
Total 25% 25% 50% 50% 100%

The portfolio as part of the continuous assessment includes the regular creation and placement of
completed assignments in the appropriate location on Merlin according to the defined plan that will be
handed to the students at the introductory lecture, and active participation in the group discussion that
includes an oral presentation of the contents of the portfolio in the defined exercise period. A student
who does not achieve the minimum score threshold from the portfolio is obliged to take the oral exam. A
student who achieves points equal to or higher than the threshold from the portfolio is exempt from
taking the oral exam.

Through activities in class, students can earn an additional maximum of 10 points, which will be added to
the points earned on Mid-term exams and the portfolio. Additional points are not added to any
individual learning outcome, that is, the student must achieve the defined point threshold from all
outcomes through the Mid-term exam, or portfolio. However, when the student passes all learning
outcomes, additional points will be added and it is possible to achieve a higher grade based on them,

whereby the maximum number of points cannot exceed 100. For example, if a student achieves a total of
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92 points through continuous testing and all 10 additional points, the total number of points will be 100,
not 102. Additional points are valid as long as the passed learning outcomes according to the Assessment

Regulations.

The student passed the course if he achieved a percentage of points that is greater than or equal to the
defined threshold on each learning outcome. Points earned on the passed learning outcomes are deleted
one year after the beginning of the semester in which the course is taught.

Exam term:

uLO Outcomes VZ:::“ e())(:rl'n Threshold Max
Lol 01 15 7.5 15
02 10 5 10
ULO2 03 10 5 10
04 15 7.5 15
ULO3 05 30 15 30
06 20 10 20

Total 50% 50% 50% 100%

Learning outcomes that the student does not pass during the continuous assessment, will be passed

during the exam period.

The student passed the course if he achieved a percentage of points that is greater than or equal to the
defined threshold on each learning outcome. Points earned on the passed learning outcomes are deleted
one year after the beginning of the semester in which the course is taught.

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the

following table:

Points range

Exam grade

0.00-49.99
50.00 - 59.99

60.00 - 74.99

75.00 - 89.99
90.00 — 100.00

insufficient (1)
sufficient (2)
good (3)
very good (4)
excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

) Number of
Title ) Number of students
copies
Ibbotson, M. (2008.): Cambridge English
for Engineering, Cambridge: Cambridge 27 30
University Press
Jurkovi¢, . (2024.): Teaching materials online 30
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from the Technical English course
(available online)

TED, https://www.ted.com/

online

30

Supplementary reading materials:

Murphy, R. (2004.): English Grammar in Use, Cambridge: Cambridge University Press

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated

students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Course director KreSimir Markota, lecturer

Course title Mobile Application Programming

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 2" Semester 4th
Students’ ECTS 7

. workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 30+45+0 AE LE
*Lectures, Exercises, Seminars 30 0 45 0

COURSE DESCRIPTION

Course objectives

1. Familiarize students with the benefits of developing software solutions for mobile devices.
2. Familiarize students with the tools for Android mobile application development.
3. Master the methods for creating user interfaces for Android.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Evaluate the architecture of the mobile ecosystem in accordance
ULO1 Mobile platform and user with the assigned project task.
interface development 02 Implement a mobile application using advanced graphical
interface elements in accordance with the assigned project task.
. Evaluate the standard architectural components of mobile
Architectural and data o ] . .
. 03 | applications and apply them in the implementation of user
uLo2 components of mobile

requirements.

applications - -
04 | Implement the data layer of the mobile application.

05 | Create a part of a simple mobile solution.

Development of simple : :
ULO3 ] o 06 | Integrate access to data on a remote server into own solution.
mobile applications

07 | Deploy a mobile solution on application sharing platforms.

Course contents

1. Working environment (01, 02, 03)
Installation and familiarization with the Android Studio development environment. Installation of the

Android SDK package. Creating a virtual Android device. Use of emulators and integrated tools.
Creating the first Android application. Installing and launching the application on a mobile device.

2. Development of an Android mobile application (02, 03, 0O5)
The Kotlin programming language. Components of the Android operating system. Basic elements. Life

cycle of an application. Creating a new project and window. Creating a simple graphical interface
(visual, XML). Basic standard elements of the user interface. Events and actions. Changing the screen
orientation. Organizing the layout of elements on the user interface. Logos and messages. Creating a
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menu. Use of application resources. Connecting and launching other windows (Activity).

3. Data storage (04, 06)
Storing data in memory (fields, lists). Linking to user interface elements. Data storage on the device

(files, SQLite).

4. Intent (03, 04)

General information about intents. Implicit and explicit intent. Application — SMS, camera usage,

sensors.

5. Completion of the application (07)

Deploying mobile solutions to app sharing platforms.

Teaching formats

lectures

exercises

[ field course

[ seminars and workshops

[ distance education

independent work
[ multimedia and network
laboratory

[0 mentor work

[ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

L Seminar Experimental
Attendance X Activity in class
paper work
Written exam Oral exam X Essay Research
. Continuous knowledge .
Project X ; Report Practical work X
assessmen
Portfolio
Grading and evaluating students’ work in-class and at the final exam
Continuous assessment:
uLo Outcomes Project Oral Passing Max.
task exam threshold
Lol 01 10% 5% 10%
02 10% 5% 10%
ULO2 03 10% 5% 10%
04 10% 5% 10%
05 20% 10% 20%
uLo3 06 14% 7% 14%
07 16% 8% 16%
10% 5%
Total 90% 10% 50% 100%
Exam term:
Project Oral Passing
uto Outcomes task exam threshold Max.
01 10% 5% 10%
uLo1
02 10% 5% 10%
79
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ULO2 03 10% 5% 10%
04 10% 5% 10%
05 20% 10% 20%
uLo3 06 14% 7% 14%
o7 16% 8% 16%

10% 5%
Total 90% 10% 50% 100%

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
Number of
Title . Number of students
copies
e KreSimir Markota: Presentations from
lectures and exercises from the course .
. - . online 70
“Mobile Application Programming”,
Bjelovar University of Applied Sciences

Supplementary reading materials:

e Android SDK documents (http://developer.android.com)
¢ Online tutorial (http://startandroid.ru/en/lessons.html)
e Marko Gargenta, “Learn Android”, O’Reilly/IT Expert, 2011.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director Krunoslav Husak, senior lecturer
Course title Desktop Applications
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 2nd Semester 4th
Students’ ECTS 6
. workload coefficient
Credit value and
teaching method * L ; S
[:4 Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to create sophisticated desktop applications using a programming language
such as C#. Students will learn how to create applications with optimal usability, how to use standard form
components, and how to organize parent-child relationships. Multitasking is used for responsive computer
programs and programs are designed with a graphical interface and to communicate with the external
environment, helping to integrate applications with different systems.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
01 | Construct a desktop solution using standard form components.
uLo1 Fundamentals of creating 02 Implement the recommended ways to improve the usability of
desktop applications the desktop application.

03 Implement the recommended way to realize the parent-child
relationship in the desktop application.

) ) Apply multithreading to develop responsive computer
Creation of responsive 04
programs on an open-source platform.

programs on an open- - - - -
ULO2 O5 | Design and develop programs with a graphical user interface.

source platform with a - - -
. . Design and develop programs to communicate with the
graphical user interface 06 .
external environment.

Course contents

1. Introduction (Outcome 01)

Programming language C#. Introduction to .NET, CLR and C#. Programming tools. View of the
Visual Studio working environment. Working with the command line.

2. Fundamentals of C# (Outcome 01)

Syntax and program structure. Value types and reference types. Variables. Operators. Loops and
sequence control. Strings. String and char types. Formatting data for display. Working with text.
Character encoding. Commenting and readability of code. Knowledge of basic components such as
forms (Form), buttons (Button), labels (Label), text boxes (TextBox), drop-down menus

Bjelovar University of Applied Sciences

81



Undergraduate Professional Study Program in Computer Science Study Program Proposal

(ComboBox), etc.

3. Implementation of design patterns (Outcome 02)

Use of design patterns that are relevant for desktop applications in C#. Examples of patterns are
Model-View-Controller (MVC), Model-View-ViewModel (MVVM).

4. Realization of the parent-child relationship in the desktop application. (Outcome 03)
Thorough understanding of the concept of parent-child relationships in the context of desktop
applications. Identify appropriate parent and child components to be used in the application.
Implement a layout manager for the organization of parent and child components. Event handling
mechanisms.

5. Multithreading (Outcome 04)

Multithreading and multithreaded applications. Basic work with multithreaded applications.

6. Developing applications with a graphical user interface (Outcome 05)

Creating applications with a graphical user interface using Windows Forms. Basic concepts.
Windows. Working with controls. Visual layout of controls. Events. Processing events. Support for
controls. Simple graphical controls. Menus. User interfaces and multitasking. Creating simple WPF
user interfaces.

7. Files and data flows (Outcome 06)

Working with directories and files. Writing and reading text files. Data flows.

8. Communication with the external environment (Outcome 06)

Basics of XML and JSON. Creating, searching, and serializing XML and JSON. Displaying the
different network modes. Network protocols. lllustration of how the server-client application
works. Basic concepts of working with a database. Queries. Object context.

lectures independent work

[J seminars and workshops multimedia and network
Teaching formats exercises laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Bjelovar University of Applied Sciences

82



Undergraduate Professional Study Program in Computer Science Study Program Proposal

Continuous assessment:

Project | Laborator Oral Passin

uLo Outcomes tajsk exercisesy exam threshogld Max.
01 12% 6% 12%

uLO1 02 18% 9% 18%
03 10% 5% 10%

04 16% 8% 16%

uLO2 05 10% 5% 10%
06 14% 7% 14%

10%
10%
Total 80% 10% 10% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught. The learning outcomes not
passed during continuous assessment will be taken at the exam term.

Exam term:
Project Oral Passin

uto Outcomes tajsk exam threshogld Max.
01 12% 6% 12%

uLO1 02 18% 9% 18%
03 10% 5% 10%

o4 16% 8% 16%

uLo2 05 10% 5% 10%
06 14% 7% 14%

20%
Total 80% 20% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 —59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)
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Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

. Number of
Title ) Number of students
copies

Krunoslav Husak: Lecture presentations
and exercises from the course “Desktop .

— . . online 70
Applications”, available on the Merlin e-
learning system.
lan Griffiths, Matthew Adams, Jesse
Liberty: Programming C# 4.0, O’Reilly 12 70

Media, 2011.

Supplementary reading materials:

Jesse Liberty: Learning C#, O’Reilly Media, 2002.

Joseph Albahari: C# 12 in a Nutshell, O’Reilly Media, 2023.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of

graduates and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor Zoran Vrhovski, PhD, professional study program professor
Course name Microcontrollers
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 2nd Semester 4th
Students’ ECTS
workload 5
Credit value and coefficient
teaching method E
Classes total L S
15+40+0 AE LE
(L+E+S)*
15 10 30

COURSE DESCRIPTION

Course objectives

Apply microcontrollers in electronic devices and to create a functional microcontroller driver program for a
given purpose in an electronic device.

Conditions for enrollment into the course

Previously enrolled in the Basics of C programming language course.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
Application of o1 Choose the optimal microcontroller for the given purpose by
ULO1 microcontrollers in price, features and availability
electronic devices - Connect electronic devices to the microcontroller, taking care of

the purpose of each pin of the microcontroller

Configure the operation of the microcontroller using registers for

03 )
a given purpose
ULO2 Microcontroller o4 Create a microcontroller driver for a given purpose
programming 05 Use microcontroller interrupt mechanisms when the

functionality of the electronic device requires it

06 Test the microcontroller driver

Course content

1. Basic concepts and structure of microcontroller (Outcome 0O1)

Microcontroller application. Historical development of microcontrollers. Differences between
microcomputers, microcontrollers and microprocessors. Structure of the microcontroller. Microcontroller
architectures. Execution of microcontroller instructions.

2. Microcontrollers (Outcomes 01, 03)

Microcontroller features. Microcontroller CPU. Operating cycle of the microcontroller. Execution of
microcontroller instructions. Microcontroller instruction set. Microcontroller memory. Reset microcontroller
sources. Microcontroller power supply. General purpose input/output registers. Digital outputs of the
microcontroller. Digital inputs of the microcontroller. Analog-to-digital conversion and analog inputs of the

microcontroller. Interrupt mechanisms of microcontrollers. Microcontroller counters and timers. Pulse width
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modulation of the microcontroller. Microcontroller digital-to-analog converter. Universal asynchronous
serial communication of microcontrollers. External microcontroller interrupts. Microcontroller watchdog
timer. 02C communication. SPI communication. Sleep modes of operation and management of energy
consumption of the microcontroller. Analog comparator microcontroller. Microcontroller manufacturers.
Features of the AVR family of microcontrollers. Selecting a microcontroller for a given purpose.

3. Microcontroller programming (Outcomes 03, 04, 05, 06)

Microcontroller programming. AVR family microcontroller instruction set. Machine code. Main program and
infinite loops. Intermittent routines. Functions. Programming environments for programming
microcontrollers. Fuse bits. Lock bits. In-System Programming. Microcontroller program testing. Examples of
good practice in microcontroller programming.

4. Connecting electronic devices with a microcontroller (Outcome 02)

Connecting electronic components to the microcontroller: buttons, LEDs, LCD display, potentiometer, NTC
resistor, numerical display, optocoupler, transistor as switches, relay, buzzer, analog and digital temperature
sensor, Bluetooth module, graphic display, GSM module, matrix keyboard, servo motor, ultrasonic sensor,
Real time clock module, H bridge, communication module, rotary encoder, shift register, force sensor
HX711. Control the microcontroller using an application on a computer or smartphone.

lectures independent work
[J multimedia and network

laboratory

[J seminars and workshops
Teaching formats exercises

[ distance education [ mentor work

[ field course other: flipped classroom

Students’ obligations

e  Full-time students must attend 8 out of 10 laboratory exercises.
e Part-time students must attend 7 out of 10 laboratory exercises.

e (Creation a project task.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

Laboratory Project Oral Thres-
uto Outcomes exercises task exam hold Max
01 6% 3% 6%
uLo1
02 10% 5% 10%
03 20% 10% 20%
04 20% 10% 20%
uLo2
05 16% 8% 16%
06 8% 4% 8%
10% 5% 10%
10% 5% 10%
Total 10% 80% 10% 50% 100%

Bjelovar University of Applied Sciences

86



Undergraduate Professional Study Program in Computer Science Study Program Proposal

During laboratory exercises, students write short tests in which it is necessary to collect a number of
points that is greater than or equal to the defined threshold. Creating a project task is mandatory for
every student. Project tasks are made independently or in teams of 2 to 4 students. The subject of the
project task and the members of the team are agreed upon by the students with the course director. The
student has passed the course if, through the project task, she or he has achieved a number of points
that are greater than or equal to the defined threshold for each learning outcome, and if he has achieved
the defined threshold in the oral exam and laboratory exercises. The student can take the oral exam if he
has achieved the defined thresholds for each learning outcome and laboratory exercises. At the oral
exam, the student must achieve the defined threshold, otherwise, during the exam period, he can only
take the oral exam.

Points earned on the passed learning outcomes are deleted one year after the beginning of the semester
in which the course is taught.

Exam term:

ULO o — Project Oral Thres- Max
task exam hold
01 6% 3% 6%
LO1

uLo 02 10% 5% 10%
03 20% 10% 20%

04 20% 10% 20%

uLoz 05 16% 8% 16%
06 8% 4% 8%

20% 10% 20%

Total 80% 20% 50% 100%

Creating a project task is mandatory for every student. Project tasks are made independently or in teams
of 2 to 4 students. The subject of the project task and the members of the team are agreed upon by the
students with the course director. The student has passed the course if, through the project task, she or
he has achieved a number of points that are greater than or equal to the defined threshold for each
learning outcome, and if she or he has achieved the defined threshold in the oral exam and laboratory
exercises. The student can take the oral exam if she or he has achieved the defined thresholds for each
learning outcome and laboratory exercises. At the oral exam, the student must achieve the defined
threshold, otherwise, during the exam period, she or he can only take the oral exam.

Points earned on the passed learning outcomes are deleted one year after the beginning of the semester
in which the course is taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 - 89.99 very good (4)
90.00 - 100.00 excellent (5)
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Compulsory reading and the number of copies in proportion to the number of students currently

attending the course

Title

Number of
copies

Number of students

Zoran Vrhovski: MICROCONTROLLERS -
Programming of AVR family
microcontrollers, the Bjelovar University
of Applied Sciences, 2020, Bjelovar, url:
https://vub.hr/izdavastvo/knjiga/mikroup
ravljaci

online

30

Zoran Vrhovski: Lecture presentations
from Microcontrollers, the Bjelovar
University of Applied Sciences, available
on the e-learning system Merlin

online

30

Microchip: 8-bit Microcontroller with
16/32K bytes of ISP Flash and USB
Controller — ATmegal6U4/ATmega32U4,
https://www.microchip.com/wwwproduc
ts/en/ATmega32u4 (available at: 24 Nov
2023)

online

30

Supplementary reading materials:

F. Barrett, Steven.; Pack, Daniel; Thornton, Mitchell: Atmel AVR microcontroller primer: programming and

interfacing, Morgan &ClaypoolPublishers, Thornton, 2007.

Vrhovski, Zoran; Mileti¢, Marko: Microcomputers - Programming microcontrollers of the Atmel family in the
programming environment Atmel Studio 6, Technical College in Bjelovar, Bjelovar, 2014. url:
https://vub.hr/izdavastvo/knjiga/mikroracunala-programiranje-mikrokontrolera-porodice-atmel-u-

programskom - ok

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated

students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Course director Dario Vidi¢, adjunct senior lecturer
Course title Computer and Data Security
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 2nd Semester 4th
Students’ ECTS 5
. workload coefficient
Credit value and
teaching method * L ; S
[:4 Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to master the concepts of information security, its analysis and protection.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Capture the basic security level of open-source operating
Security of open-source systems.
ULO1 | operating systems and o2 Configure the basic security settings of open-source operating
applications systems.
03 Implement procedures to increase the security level of open-
source operating systems and applications.
o4 Explain the basic concepts, methods, and techniques of
information security.
ULO2 Fundamentals of 05 Propose an optimal approach for organizing the protection of
information security information systems.
06 Describe ways in which the security of the IT system can be
compromised.

Course contents

1. Security of the operating system (Outcomes 01, 02 and 03)

Access control, authorization, user authentication. Memory protection. Biometric identification.
2. Application security (Outcome 03)

Analysis and defense against malicious code (viruses, spyware, rootkits). Web security: XSS and
XSRF attacks and defenses.

3. Introduction to computer security (Outcome 04)

Basic concepts, security threats, security objectives.

4. Security threats to computer systems (Outcome 06)

Methods and ways of attacking computer systems, cyber-attacks, DDoS attacks, prevention.
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6. Protection of computer systems (Outcome O5)

Security of data storage Monitoring of system operation. Intrusion detection systems. Recovery of

network systems, encryption.

Teaching formats

lectures

exercises

[ field course

seminars and workshops

[ distance education

independent work

I multimedia and network
laboratory

1 mentor work

O other:

Students’ obligations

e Attending lectures and auditory exercises according to the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class X
paper work

Written exam X Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Mid- Mid- .
X Laboratory Passing
uLo Outcomes term term Seminar X Max.
exercises threshold
exam 1 exam 2

o1 5% 2% 5% 6% 12%

uLo1 02 7% 2% 5% 7% 14%
03 7% 2% 5% 7% 14%

04 10% 4% 5% 10% 19%

uLO2 05 11% 4% 5% 10% 20%
06 10% 6% 5% 11% 21%

Total 19% 31% 20% 30% 50% 100%

The seminar paper is written independently or in teams of 2 to 4 students. The topic of the seminar
paper and the members of the team are agreed by the students with the course director. The
preparation of a seminar paper is mandatory. The student has passed the course if he/she has achieved a
percentage of points for each learning outcome that is greater than and equal to the specified threshold
and if he/she has successfully prepared and defended a seminar paper. Points achieved for passed
learning outcomes are deleted one year after the beginning of the semester in which the course was
taught. The learning outcomes not passed during continuous assessment will be taken at the exam term.
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Exam term:
uLo Outcomes Written Passing Max.
exam threshold

01 12% 6% 12%

uLo1 02 14% 7% 14%

03 14% 7% 14%

04 19% 10% 19%

uLO2 05 20% 10% 20%

06 21% 11% 21%

Total 100% 50% 100%

The learning outcomes that the student has failed during continuous assessment will be assessed during
the exam term. The student has passed the course if she/he achieved a percentage of points greater
than and equal to the threshold set for each learning outcome.

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

. Number of
Title . Number of students
copies
Vidi¢, Dario: “Presentation from lectures
and exercises — Computer and data .
o ) ) ) online 70

security”, Bjelovar University of Applied

Sciences,

Supplementary reading materials:

Paul C. van QOorschot (2021.), Computer Security and the Internet: Tools and Jewels from Malware to Bitcoin,
http://people.scs.carleton.ca/~paulv/toolsjewels.html, Springer

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of
graduates and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director lvan Sekovanic, senior lecturer
Course title Server-side Web Applications
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 2nd Semester 4th
Students’ ECTS 3
. workload coefficient
Credit value and c
teaching method * L S
g Classes total (L+E+S) 10+ 20+ 0 AE LE
*Lectures, Exercises, Seminars
10 0 20 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to enable students to develop dynamic, scalable, and secure web applications
using the powerful and efficient Ruby on Rails programming framework. During the course, students will learn
to integrate database queries and apply server-side scripting, create RESTful APIs and use standard libraries
and server-side frameworks. The focus is on understanding MVC architecture, data modeling, CRUD
operations, authentication, security, and integration with front-end technologies. The aim is for participants to
acquire the practical skills and theoretical knowledge they need to create professional and high-quality web
applications.

Conditions for enrollment into the course

Enrollment in the course Development and Design of Web Interfaces.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
Retrieving data using o1 Integrate database retrieval and server-side scripting
uLOo1 server-side web 02 Create a RESTful API with server-side scripting
scripting 03 Use standard libraries and server-side frameworks

Course contents

1. Introduction to Ruby and Ruby on Rails (01, 03)

Fundamentals of Ruby. Introduction to Ruby syntax, variables, loops, functions, and object-oriented
programming. Installation and configuration of Ruby on Rails. Setting up the development environment, basic
structure of the Rails application, MVC architecture.

Working with the database. An overview of ActiveRecord ORM, connecting a Rails application to a database,
the basics of migrations.

2. ActiveRecord and database (01, O3)

Data modeling. Definition of models, connections between models, validation, and callback functions.

CRUD operations with ActiveRecord. Implementation of basic database operations, management of
connections between models. Advanced database management: migrations, seeding, complex queries and
performance optimization.

3. Fundamentals of RESTful API and authentication in Ruby on Rails (01, 02, 03)

Creating a RESTful API. Creation of API routes, controllers and resources, implementation of CRUD operations.
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Authentication and security of API: token-based authentication, dealing with security aspects of APls, user

authorization. Integration with front-end technologies. Using the Rails APl with a client JavaScript

programming framework. Security and validation. Preventing CSRF and XSS attacks, validating user input,

security practices in Rails applications.

Teaching formats

lectures

] seminars and workshops
[ exercises

[ distance education

O field course

[ independent work
] multimedia and network
laboratory

O mentor work

[ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

) Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Oral Passing
uLo Outcomes Max.
task exam threshold
01 20% 10% 20%
uLO1 02 20% 10% 20%
03 40% 20% 40%
20% 10% 20%
Total 80% 20% 50% 100%

The student takes the oral examination if he or she has reached the specified thresholds for each learning

outcome and the laboratory exercises. At the oral exam, the student must reach the specified threshold; if

not, he/she only takes the oral exam in the next exam term (except in the case of taking the exam the 4%

or 8" time — in this case, the points achieved in the learning outcomes are reset). The points achieved for

the passed learning outcomes are deleted one year after the beginning of the semester in which the

course is taught.
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Exam term:
Project Oral Passing
uLo Outcomes Max.
task exam threshold
o1 20% 10% 20%
uLo1 02 20% 10% 20%
03 40% 20% 40%
20% 10% 20%
Total 80% 20% 50% 100%

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course

) Number of
Title ) Number of students
copies

Ivan Sekovanié: Presentations from lectures
and exercises from the course “Server-side
Web Applications”, Bjelovar University of
Applied Sciences

online 70

Supplementary reading materials:

Hartl M. (2012) ,Ruby on Rails Tutorial: Learn Web Development with Rails”, Addison-Wesley
Professional

Black D. A. (2019) ,, The Well-Grounded Rubyist”, Manning Publications

Thomas D., Hansson D. H., Breedt L., Clack M., Fuchs T, Schwarz A. (2005) , Agile Web Development with
Rails”, Pragmatic Programmers

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates

and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor

Ivana Jurkovié, senior lecturer

Course name

Business English

Study program

Professional undergraduate study program in Computer Science

Course status Compulsory
Year 2nd Semester 4th
Students’ ECTS
workload 4q
Credit value and coefficient
teaching method E
Classes total L S
30+30+0 AE LE
(L+E+S)*
30 30 0 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to teach students how to use business English.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

. . 01 | Achieve business communication by e-mail in English
Basic use of business . — .
uLO1 English 02 Create a.resum.e and job application in internationally accepted
formats in English
03 Use business names and phrases in English
Presentation of a topic 04 Create a structured presentation in English on a topic from the
from the field of technical field
uLO2 ) . .
technical sciences in
English 05 Present a topic from the technical field in English
06 in written and oral form about everyday business topics and
ULOS Independent use of situations in English
business English - Integrate business names and phrases into new contexts in

English

Course content

1.

Reading: methods of working on business texts with the aim of correct interpretation and active
use of business terms and phrases (Outcome 3, Outcome 6, Outcome 7)

Writing: business communication by e-mail, creating resumes and job applications, creating a
structured presentation (Outcome 1, Outcome 2, Outcome 4)

Listening: interpretation of the video content of recorded presentations in English with the aim of
critically reflecting on the preparation for one’s own presentation and on everyday business topics
and situations (Outcome 4, Outcome 6)
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4. Speech: presentation of a technical topic, telephone conversation, video conference, small talk in a
business environment, concise presentation (elevator pitch) (Outcome 05, Outcome 6, Outcome 7)

5. Vocabulary: interpretation and active use of business terminology in written and oral form
(Outcome 3, Outcome 7)

6. Grammar: specific grammatical structures when writing official e-mails (Outcome 1)

lectures independent work

[ seminars and workshops O multimedia and network

Teaching formats exercises

O laboratory
O mentor work

O other:

[ distance education

[ field course

Students’ obligations

e Attendance according to the Study Regulations.
e Presentation performed in front of the group in the previously defined exercise time.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class X
paper work

Written exam X Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio X Presentation X

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

uLo Outcomes Mid-term Portfolio Pre§en- Thres- Max
exam tation hold
o1 10 5 10
uLo1 02 10 5 10
03 30 15 30
uLo2 04 > 2,5 5
05 20 10 20
ULO3 06 15 7.5 15
07 10 5 10
Total 40 40 20 50% 100%

The portfolio as part of the continuous assessment includes the regular creation and placement of
completed tasks in the appropriate location on Merlin according to the defined plan that will be handed
to the students at the introductory lecture. The portfolio must be completed no later than one day
before the exam deadline that the student applies for.

The presentation is mandatory and, as a rule, it must be performed in front of the group in a pre-defined
exercise time.

Through class activities, students can earn an additional maximum of 10 points, which will be added to

the points earned on the Mid-term exam, portfolio and presentation. Additional points are not added to
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any individual learning outcome, that is, the student must achieve the defined point threshold from all
outcomes through the Mid-term exam, i.e. portfolio and presentation. However, when the student
passes all learning outcomes, additional points will be added and it is possible to achieve a higher grade
based on them, whereby the maximum number of points cannot exceed 100. For example, if a student
achieves a total of 92 points through continuous testing and all 10 additional points, the total number of
points will be 100, not 102. Additional points are valid as the duration of the passed learning outcomes
according to the Assessment Regulations.

The student passed the course if she or he achieved a percentage of points that is greater than or equal
to the defined threshold on each learning outcome.

Exam term:
uLo Outcomes Written Portfolio Pres?en- Thres- Viax
LI tation hold
01 10 g 0
ULO1 02 10 c 10
03 30 15 20
uLo2 04 5 2,5 5
05 20 0 20
uLo3 06 15 7.5 15
o7 10 z 0
Total 40 40 20 50% 100%

Learning outcomes that the student does not pass during the continuous assessment, will be passed
during the exam period. The student passed the course if she or he achieved a percentage of points that
is greater than or equal to the defined threshold on each learning outcome.

Points earned on the passed learning outcomes are deleted one year after the beginning of the semester
in which the course is taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

. Number of
Title . Number of students
copies
Kazamia, V., Jurkovi¢, |, Badrov, T. .
. ) . Online
(2022.):  Soft Skills for Engineering
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Students, Project BADGE (available online)

Badrov T., Carvalho A., Jurkovi¢ 1.,
Kazamia V. (2021). Intercultural
Communication and Linguistic Upgrade in

. . . Online 70
a Digital Environment. Bjelovar: the
Bjelovar University of Applied Sciences
(available online)
Jurkovi¢, 1. (2024.): Teaching materials
from the course Business English Online 70

(available online)

TED, https://www.ted.com/ Online 70

Supplementary reading materials:

Trappe, T., Tullis, G. (2013.): Intelligent Business Coursebook — Advanced Business English, 2" Edition, Essex:
Paerson Education Limited

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Course director Krunoslav Husak, senior lecturer
Course title Web Architecture and Design
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 3 Semester 5th
Students’ ECTS 6
. workload coefficient
Credit value and
teaching method * L ; S
[:4 Classes total (L+E+S) 3043040 AE LE
*Lectures, Exercises, Seminars
30 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of this course is to enable students to understand, develop and deploy web applications using
.NET technologies, with a particular focus on ASP.NET Compulsory, Razor Pages, MVC and Web API. Through
a series of defined outcomes, students will gain the comprehensive knowledge and practical skills needed to
develop modern web applications on an open-source platform. Participants will learn to implement dynamic
web pages using Razor syntax, create models and repositories within the MVC architecture and develop
RESTful web services using ASP.NET Web API.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
For the assigned project task, the student must create a web
Fundamentals of web o1 application using the MVC programming framework.
uLO1 application development For the assigned project task, the student will be asked to
using the MVC 02 implement the model.
programming framework The assigned project task requires the student to select and
03 implement AJAX technology when creating views.
o4 Implement the MVC architecture when creating a web
MVC architecture and data application on an open-source platform.
ULO2 | access using open-source 05 Construct a model in an MVC web application on an open-
platforms source platform.
06 | Create a REST API on an open-source platform.

Course contents

1. Introduction (Outcome 01)

Components of the .NET framework. Web application components. Processing of static and
dynamic web pages. Various ASP.NET components for web application development. ASP.NET and
ASP.NET Compulsory.

2. ASP.NET Compulsory Razor Pages (Outcome 02)

Dynamic compilation. Creating a simple Compulsory Pages web application using the Razor syntax.
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Project structure. Editing the appearance of a web application. Data input and display. Storing

data in the database.

3. ASP.NET Compulsory MVC (Outcome 03)

MVC project structure. Application settings. Creation of models and repositories. Creating a
controller. Creating and editing views. Entity Framework. Creating and initializing the application
database. Authentication and authorization.

4. ASP.NET Web API (Outcomes 04, 05, 06)

Creating RESTful Web Services (Web API) using the .NET environment. Use of controllers to
process requests. Processing different types of requests. Using Swagger to design and document

web services. Using Postman to test web services.

Teaching formats

lectures independent work
multimedia and network

laboratory

[ seminars and workshops
exercises
J mentor work

O other:

[ distance education

[ field course

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

uLo Outcomes Project | La bora.tory Oral exam Passing Max.
task exercises threshold

01 16% 8% 16%

uLo1 02 8% 4% 8%
03 16% 8% 16%

04 16% 8% 16%

uLO2 05 8% 4% 8%
06 16% 8% 16%

10%
10%
Total 80% 10% 10% 50% 100
%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught. The learning outcomes not
passed during continuous assessment will be taken at the exam term.
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Exam term:
Project Oral Passin

ULO | Outcomes ta]sk exam threshogld Miax.
01 16% 8% 16%

uLo1 02 8% 4% 8%
03 16% 8% 16%

04 16% 8% 16%

uLo2 05 8% 4% 8%
06 16% 8% 16%

20%

Total 80% 20% 50% 100%

A course is considered passed if the student achieved a score for each learning outcome that is greater
than or equal to the specified threshold. Points achieved for passed learning outcomes are deleted one
year after the beginning of the semester in which the course was taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

) Number of
Title ) Number of students
copies
Krunoslav Husak: Presentations from
lectures and exercises from the course )
p . N online 70
Web Architecture and Design”, Bjelovar
University of Applied Sciences

Supplementary reading materials:

lan Griffiths, Matthew Adams, Jesse Liberty: Programming C# 4.0, O’Reilly Media, 2011.
Jess Chadwick, Todd Snyder, Hrusikesh Panda: Programming ASP.NET MVC 4, O’Reilly Media, 2013.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of
graduates and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director

Tomislav Adamovic, senior lecturer

Course title Program Engineering

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 3rd Semester 5th
Students’ ECTS 6
workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 30+30+0 AE LE
*Lectures, Exercises, Seminars 30 30 0 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to provide students with the basic skills and knowledge they need to successfully

plan, design, develop and maintain software projects. Students will learn how to analyze user requirements,

design a software architecture, select and apply appropriate methods and tools for software development,

and how to estimate and manage the resources and time required for project implementation. In addition, the

focus is on understanding and applying agile methods in planning and managing software projects. The course

also covers topics related to software specification, including the creation of functional specifications, UML

diagrams and documentation, with the aim of preparing students to solve real-world software development

challenges.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

Independently create a functionality specification document

Project preparation and o1 based on the collected and organized user requirements
uLO1 planning 02 | Design the application according to the given architecture
03 Design development tasks based on user requirements and
recommend their distribution across project iterations
oa Categorize the offered features in terms of roles, ceremonies or
artifacts in the chosen agile process framework
Agile development of Design a method to monitor the project based on the
uLo2 software solutions 05 . .
characteristics of the organization or workgroup
oF Calculate the estimated software release scope in agile planning
and estimation
Design, implementation 07 Create a software system specification in accordance with the
ULO3 and testing of program user requirements
support 08 Create an appropriate UML diagram for a specific aspect of the

application of a component in a software system

Course contents
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1. Creation of the functionality specification document (O1)

Techniques for collecting user requirements: Interview methods, surveys and focus groups. Structuring and
categorizing the requirements: Prioritizing requirements and determining the most important functionalities.
Writing and validating specifications. Techniques for formatting documents and validating specifications.

2. Designing the application and architecture (02)

Principles of software design: SOLID principles and design patterns. Architectural styles and patterns:
microservices, monolithic architecture and layered design. Tools for the design of applications. Software for
modeling and prototyping.

3. Planning and distribution of programming tasks (O3)

Analysis of user requirements. Conversion of requirements into programming tasks. Task allocation and
resource management: capacity planning and task allocation tools. Agile and iterative planning. Sprints,
backlog grooming and release planning.

4. Application of agile process frameworks (04)

Scrum and Kanban methods. Comparison and application in practice. Roles and responsibilities in agile teams.
Product owner, scrum master and team members. Agile ceremonies and artifacts. Daily standups, sprint
review, retrospective and burndown charts.

5. Project monitoring in an organizational context (O5)

Challenges of monitoring in different organizational structures: start-up, enterprise and distributed teams.
Tools for project tracking: JIRA, Trello, Asana and others. Performance metrics and indicators. Monitoring
progress, issues in project management.

6. Scoping and planning in an agile environment (06)

Techniques for estimating time and resources. Planning poker, t-shirt sizing. Challenges in agile planning:
scope changes, changing priorities. Release planning and roadmap: Defining release targets and long-term
planning.

7. Specification of a software system (07)

Development of a detailed specification. Implementation details and technical requirements. Validation and
verification of the specification. Techniques for quality assurance of the specification. Involvement of
interested parties. Obtaining feedback and coordinating with stakeholders.

8. Application of UML in software development (08)

UML diagrams of classes and objects. Modeling the structure of the application. Sequence and activity
diagrams. Modeling the behavior of components and processes. Use of UML in documentation. Integration of
UML diagrams in technical and user documentation.

lectures O independent work

[J seminars and workshops [ multimedia and network
Teaching formats [ exercises laboratory

[ distance education [J mentor work

[ field course [ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio
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Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Oral Passing
ULO Outcomes Max.
task exam threshold

o1 8% 4% 8%

uLO1 02 10% 5% 10%

03 8% 4% 8%

04 10% 5% 10%

uLO2 05 8% 4% 8%
06 10% 5% 10%

07 12% 6% 12%

uLO3

08 14% 7% 14%

20% 10% 20%
Total 80% 20% 50% 100%

The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome and the laboratory exercises. At the oral exam, the student must reach the specified threshold; if
not, he/she only takes the oral exam in the next exam term (except in the case of taking the exam the 4t
or 8" time — in this case, the points achieved in the learning outcomes are reset). The points achieved for
the passed learning outcomes are deleted one year after the beginning of the semester in which the
course is taught.

Exam term:

Project Oral Passing
ULO Outcomes Max.
task exam threshold
o1 8% 4% 8%
uLO1 02 10% 5% 10%
03 8% 4% 8%
04 10% 5% 10%
uLO2 05 8% 4% 8%
06 10% 5% 10%
uLOo3 07 12% 6% 12%
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08 14% 7% 14%
20% 10% 20%
Total 80% 20% 50% 100%

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
. Number of
Title . Number of students
copies
Tomislav Adamovic: Presentations from
lectures and exercises from the course .
“ . N . . online 70
Program Engineering”, Bjelovar University
of Applied Sciences

Supplementary reading materials:

Sommerville, I. (2015). “Software Engineering,” 10t Edition, Boston, MA: Addison-Wesley

Schwaber, K., & Sutherland, J. (2017). “The Scrum Guide,” [Online]

Fowler, M. (2003). “UML Distilled: A Brief Guide to the Standard Object Modeling Language,” 3rd Edition,
Boston, MA: Addison-Wesley

Cohn, M. (2005). “Agile Estimating and Planning,” Pearson

Martin, R. C. (2008). “Clean Code: A Handbook of Agile Software Craftsmanship,” Upper Saddle River, NJ:
Prentice Hall

Boehm, B., & Turner, R. (2004). “Balancing Agility and Discipline: A Guide for the Perplexed,” Boston,
MA: Addison-Wesley

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor Dario Vidi¢, adjunct senior lecturer
Course name Internet of Things (loT)
Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 3rd Semester 5th
Students’ ECTS 5
workload coefficient
Credit value and c
teaching method Classes total L S
15+45+0 AE LE
(L+E+S)*
15 0 45 0

COURSE DESCRIPTION

Course objectives

The goal of this course is a detailed introduction and thorough acquisition of knowledge about the concept of
the Internet of Things. The course includes the practical application of acquired knowledge in order to create a
complete solution of the Internet of Things system located in the cloud, which is used for remote
management, collection, processing and display of data.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

Internet of Things Concept | 01 | Analyze the Internet of Things Concept Architecture

ULO1 | Architecture Design Basics . . .
02 | Design a draft solution based on the Internet of Things

Basics of creating the 03 Choose a client platform for implementing a solution based on
ULO2 client part of the Internet the Internet of Things
of Things concept solution oa Create the client part of an loT-based solution using a

microcontroller and suitable sensors and actuators

. . Choose a server platform for implementing a solution based on
Basics of creating the 05 .
the Internet of Things

ULO3 | server part of the Internet -
) . Create the server part of a solution based on the Internet of
of Things concept solution | 06 . . . .
Things using cloud computing services

Course content

1. Basics of Internet of Things concept architecture design (Outcome 1, Outcome 2)

1.1. Basic concepts and architecture

1.2. Areas of application

1.3. Overview of trends and current events in the area

1.4. Examples of used systems

1.5. Creation of concept documentation of the selected system

1.6. Machine learning and artificial intelligence in Internet of Things systems

1.7. Application of virtual, augmented and mixed reality technologies in Internet of Things systems
2. Basics of creating the client part of the Internet of Things concept solution (Outcome 3, Outcome 4)

2.1. Overview of how to create the client part of the system
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2.2. Hardware for creating the client part of the system

2.3. Peripheral hardware of the client part of the system

2.4. Programming languages for creating the client part of the system
2.5. Communication protocols for exchanging information within the client part of the system
2.6. Selection and use of development environments for the development of the client part of the system
2.7. Creation of concept documentation of the prototype of the client part of the system
2.8. Creation of a prototype of the client part of the system

3. Basics of creating the server part of the internet of things concept solution (Outcome 5, Outcome 6)

3.1. Overview of how to create the server part of the system

3.2. Creation of the server part of the system in local network locations
3.3. Creation of the server part of the system in the cloud

3.4. Programming languages for creating the server part of the system
3.5. Communication protocols for information exchange within the Internet of Things system
3.6. Selection and use of development environments for the development of the server part of the system
3.7. Creation of concept documentation of the prototype of the server part of the system
3.8. Creation of a prototype of the server part of the system
3.9. Connecting the client and server parts into a complete Internet of Things system
3.10. Adaptation of the Internet of Things system to the commercial level
3.11. Presentation of the functions and purpose of the created Internet of Things system

Teaching formats

lectures
seminars and workshops
exercises
[ distance education

[ field course

independent work
[ multimedia and network
laboratory

[0 mentor work

other: flipped classroom

Students’ obligations

e  Full-time students must attend 10 out of 12 laboratory exercises.

e Part-time students must attend 8 out of 12 laboratory exercises.

e All students are obliged to make a Project task.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work
Written exam Oral exam X | Essay Research
Continuous knowledge
Project X & X | Report Practical work X
assessment
Portfolio
Grading and evaluating students’ work in-class and at the final exam
Continuous knowledge assessment:
uLo Oltcomes Mid-term Mid-term Project Labora.tory Thres- Max
exam 1 exam 2 task exercises hold
Lol 01 8% 4% 8%
02 10% 5% 10%
03 12% 6% 12%
uLo2
o4 24% 12% 24%
05 12% 6% 12%
uLo3
06 24% 12% 24%
10% 5% 10%
Total 18% 24% 48% 10% 50% 100%
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During laboratory exercises, students write short tests in which it is necessary to collect a number of points
that is greater than or equal to the defined threshold. Creating a project task is mandatory for every
student. Project tasks are made independently or in teams of 2 to 4 students. The topic of the project task
and team members are agreed upon by the students with the course director. The student has passed the
course if, through the project task and Mid-term exam, she or he has achieved the number of points that is
greater than or equal to the defined threshold for each learning outcome, and if he has achieved the
defined threshold in the laboratory exercises. Points earned on the passed learning outcomes are deleted
one year after the beginning of the semester in which the course is taught.

Exam term:
ULO Outcome Written Project Oral exam Thresh Max
S exam task old

uLo 01 8% 4% 8%
1 02 10% 5% 10%
uLoO 03 12% 6% 12%
2 04 24% 12% 24%
uLO 05 12% 6% 12%
3 06 24% 12% 24%
10% 5% 10%
Total 42% 48% 10% 50% 100%

Creating a Project task is mandatory for every student. Project tasks are made independently or in teams
of 2 to 4 students. The subject of the project task and the members of the team are agreed upon by the
students with the course instructor. The student has passed the course if, through the project task, he has
achieved a number of points that are greater than or equal to the defined threshold for each learning
outcome, and if he has achieved the defined threshold in the oral exam. The student can take the oral
exam if he has achieved the defined threshold for each learning outcome and laboratory exercises. At the
oral exam, the student must achieve the defined threshold, otherwise, at the next exam period, she or he
can only take the oral exam (except in the case of the 4th or 8th time taking the exam - in that case, the
achieved points according to learning outcomes are reset). Points earned on the passed learning outcomes
are deleted one year after the beginning of the semester in which the course is taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

Title Number of Number of students
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copies

Dario Vidi¢: Lecture presentations and

materials for exercises from the “Internet .
o, ) ) online 30
of Things” course, available on the Merlin

e-learning system.

Supplementary reading materials:

Hanes, D., Salgueiro, G., Grossetete, P., Barton, R., & Henry, J. (2017). IoT Fundamentals: Networking
Technologies, Protocols, and Use Cases for the Internet of Things. Cisco Press.

Analytics, Artificial Intelligence, Machine Learning, Cybersecurity, Business Intelligence, Augmented Reality and
Our Future. Bravex Publications.

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Tomislav Adamovié, senior lecturer
Krunoslav Husak, senior lecturer

. lvan Sekovanic, senior lecturer
Course directors o
KreSimir Markota, lecturer

Zoran Vrhovski, PhD, professional study program professor

Goran Benkek, lecturer

Course title Project

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 3rd Semester 5th
Students’ ECTS 5

. workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 0+0+0 AE LE
*Lectures, Exercises, Seminars 0 0 0 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to work together on simple project tasks in the field of software engineering.

Conditions for enrollment into the course

Enrolling in all 1%-year courses.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Design a solution proposal for a simple project task in the field of
applied computer science.
02 Implement a plan for teamwork on a simple project task in the

field of applied computer science.

Realization of team - - - - -
o Recognize and improve acquired knowledge and skills while
performance in simpler T . . . . .
uLO1 . . . 03 | working in a team on a simple project task in the field of applied
project tasks in the field of .
computer science.

applied computer science - - - -
o4 Implement the entire solution of a simple project task from the
field of applied computer science in teamwork.

05 Present a simple project task from the field of applied computer
science in teamwork, in writing and orally.

Course contents

1. Instructions for creating the project
2. Development of the project in the team (Outcomes 01, 02, 03, 04)
3. Presentation of the project carried out in the team (Outcome O5)

Teaching formats U lectures O independent work
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seminars and workshops [ multimedia and network
[ exercises O laboratory
[ distance education mentor work
[ field course other: teamwork
Students’ obligations
e Drawing-up the project.
e  Presenting the project.
Monitoring students’ work
L Seminar Experimental
Attendance Activity in class X X
paper work
Written exam Oral exam Essay Research
. Continuous knowledge .
Project X Report Practical work X
assessment
Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Passing

uLo Outcomes task threshold Max.
01 20% 10% 20%

02 10% 5% 10%

uLO1 03 10% 5% 10%
04 40% 20% 40%

05 20% 10% 20%

Total 100% 50% 100%

At the beginning of the semester, the directors of the course “Project” will determine the topics of the
projects. The proposer(s) of the topic will be the mentor(s) of the project. The topic of the project and the
mentor can be proposed by students, which will be approved by the Director of Studies. Students work on
the project in teams of 3 or more students (maximum 8) under the guidance of the mentor who proposed
the project topic or under the guidance of the mentor who proposed a common topic. The student passed
the course if she/he has achieved a number of points in the project task that is greater than or equal to the
specified threshold for each learning outcome. Points achieved for passed learning outcomes are deleted
one year after the beginning of the semester in which the course was taught.

The topic of the project can also apply to a part-time degree course in computer science and mechatronics.
In this case, the student teams are mixed. The mechatronics students in the team will work on the part of
the project that concerns the mechatronics part of the project, and the computer science students in the
team will work on the part of the project that concerns the computer part of the project.

Exam term:
Project Passing
. 8
uLo Outcomes task threshold | '
01 20% 10% 20%
uLo1
02 10% 5% 10%
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03 10% 5% 10%
04 40% 20% 40%
05 20% 10% 20%
Total 100% 50% 100%

Students who did not pass the course “Project” in course of the continuous knowledge assessment will
take it during the exam period.

The student passed the course if she/he has achieved a number of points in the project task that is greater
than or equal to the specified threshold for each learning outcome. Points achieved for passed learning
outcomes are deleted one year after the beginning of the semester in which the course was taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00—-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

. Number of
Title . Number of students
copies
The reading materials necessary for the
course “Project” depend on the topic dealt
with in the project. The reading materials online 70
used in the project are listed in the
technical documentation of the project.

Supplementary reading materials:

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor

KresSimir Markota, lecturer

Course name

Introduction to Artificial Intelligence

Study program Professional undergraduate study program in Computer Science
Course status Compulsory
Year 3rd Semester 5th
Students’ ECTS a
workload coefficient
Credit value and c
teaching method Classes total L S
15+30+0 AE LE
(L+E+S)*
15 0 30 0

COURSE DESCRIPTION

Course objectives

Learn the basic principles of artificial intelligence

Conditions for enrollment into the course

Previously enrolled in the Fundamentals of the Programming Language Python course.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

Describe the values that the application of artificial intelligence

uLO1 Introduction to artificial o1 brings to a given area
intelligence 02 Analyze the procedures of basic methods and algorithms in the
field of artificial intelligence
For a defined problem and solution method, create a solution or
03 | improve the existing program code by applying the learned
ULO2 Application of artificial methods
intelligence Evaluate applications and background algorithms used for their
04 | implementation and critically evaluate their effectiveness and

alternatives

Course content

1. Basics of artificial intelligence (01, 02)

Definition of artificial intelligence. History of the development of artificial intelligence. Applications of

artificial intelligence in different fields. Introduction to machine learning. Unsupervised and supervised

learning. Regression and classification methods. Data clustering. Exploratory data analysis. Display and

interpretation of data.

2. Using tools when displaying data graphically (02)
Application of various Python libraries for data set analysis such as: Pandas, Seaborn, Matplotlib, OS,

OpenCv, Numpy, Scipy. Plotting different types of graphs using Seaborn and Matplotlib library. Cleaning

techniques and completion of missing data. Removing noises from data. Data scaling. Standardization and

normalization of data.

3. Defining different machine learning models (O3)

Using Tensorflow and Scikit learn library to define the model. Linear and non-linear methods. Single and
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multiple linear regression. Polynomial regression. Support vector machine. Dimensionality reduction

methods. Neural networks. Convolutional neural networks. KNN model.

4. Spatial state searches and nature-inspired algorithms (0O3)

The state space search problem. Blind search algorithms. Heuristics and directed searches. A* search.
Genetic algorithms and particle swarm optimization.

5. Evaluation of model goodness (04)

Cross validation. The confusion matrix. Accuracy, precision, Response, F1-Measure. Huber’s mistake. Mean

absolute error (MAE) and mean square error (MSE). Coefficient of determination (R-squared).

Teaching formats

lectures

exercises

[ field course

[ seminars and workshops

[ distance education

independent work
[ multimedia and network
laboratory

[ mentor work

[ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises in accordance with the Study regulations

Monitoring students’ work

. Seminar Experimental
Attendance X | Activity in class
paper work
Written exam Oral exam X Essay Research
. Continuous knowledge .
Project X Report Practical work X
assessment
Portfolio
Grading and evaluating students’ work in-class and at the final exam
Continuous knowledge assessment:
uLo Outcomes Project Oral exam Thres- Max
task hold
01 209 109 209
uLo1 0% 0% 0%
02 25% 12.5% 25%
03 25% 12.5% 25%
uLO2
04 20% 10% 20%
10% 5% 10%
Total 90% 10% 50% 100%
The student has passed the course if for each learning outcome she or he has achieved a percentage of
points that is greater than and equal to the defined threshold.
Exam term:
uLo Outcomes Project Oral exam Thres- Max
task hold
01 20% 10% 20%
uLO1
02 25% 12.5% 25%
03 0, A 0, 0,
ULO2 25% 12.5% 25%
04 20% 10% 20%
10% 5% 10%
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| | Total | 90% | 10% | 50% | 100% |
The student has passed the course if for each learning outcome she or he has achieved a percentage of
points that is greater than and equal to the defined threshold.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

) Number of
Title ) Number of students
copies
e Kresimir Markota : Presentations from
lectures and exercises from the course .
« . e . " online 30
Introduction to artificial intelligence”, the
Bjelovar University of Applied Sciences.

Supplementary reading materials:

e Russell, Stuart J; Norvig, Peter (2020.), Artificial Intelligence: A Modern Approach, Prentice-Hall
e Patterson D.W. Introduction to Artificial Intelligence and Expert Systems

e Haykin, S. Neural Networks — A Comprehensive Foundation, 2nd edition

e C.M. Bishop Pattern Recognition and Machine Learning

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Lead instructor Adela Zobundzija, adjunct lecturer
Course name Fundamentals of Entrepreneurship
Study program Professional undergraduate study program in Computer Science
Course status Elective
Year 3rd Semester 5th
Students’ ECTS a
. workload coefficient
Credit value and c
teaching method Classes total L S
30+15+0 AE LE
(L+E+S)*
30 15 0 0

COURSE DESCRIPTION

Course objectives

Apply teaching methods with the use of software tools, with which students will acquire basic knowledge
about managerial and entrepreneurial competencies applicable to engineering students through acquired
knowledge and skills.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Recognize and create entrepreneurial ideas with the application
of an entrepreneurial approach to problem solving
02 Apply scientific achievements and innovation solutions in an
entrepreneurial venture
03 Differentiate the types and procedures of establishment of legal
entities
Basics of entrepreneurship o4 Apply entrepreneurial strategies and tactics for organizing
ULO1 for students of business and delegating authority
engineering studies Explain the importance of institutional support for the
05 development of entrepreneurship and entrepreneurial support
institutions at the service of entrepreneurs and start-up
companies
06 Explain the financial aspect of an entrepreneurial venture, the
tax system and cost management
07 Recognize and judge the possibilities of using scientific and
technological achievements in the development of the company

Course content

1. Concept and plans of entrepreneurship development (3P) (01)

Assumptions and conditions for the development of entrepreneurship. Sources and definition of
entrepreneurship. Change in market structure. New knowledge and guidelines for development and
identification of entrepreneurial ideas. Traits and types of entrepreneurs.
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2. Green transition and digital transformation in entrepreneurship (3P) (02) — innovation solutions in
application; scientific research achievements that enable the growth of productivity or the reduction of labor
costs

3. Assumptions for establishing legal entities (6P+3V) (03)

Entrepreneurial society, science and innovation. Establishment of a new business entity. Legal forms of micro,
small and medium enterprises. Financing of an entrepreneurial idea - planning, determining the source of
financial resources. Business planning. Determining the obligations of small and medium-sized entrepreneurs.
Analysis of the economic justification of an entrepreneurial venture. Budgeting.

4. Business management and development - entrepreneurial strategies and tactics (3P + 3V) (04)

Vision, mission, goals and strategies in entrepreneurship. Types and forms of strategies. Essential contents of
individual types and forms of entrepreneurial strategies. Tactics of implementing entrepreneurial - managerial
strategy. Organizational planning of entrepreneurial ventures - purpose and need. Structuring jobs and tasks.
Evaluation and delegation of authority.

5. Entrepreneurial support institutions and grants (6P+3S) (O5)

Institutions for the development of entrepreneurship. Business incubators and technology parks. Support
institutions for supporting entrepreneurs - their roles and significance. Investment and other funds. Other
sources of financing.

6. Capacities and economic sustainability of the company - small business operations (3P+3V) (06)

Financial factors of business - income and expenses. Material business factors. Human factors of business.
Forms and types of risk in business and company development. Small business taxation. Tax forms and tax
obligations of companies. Management of costs and employees. Business result and assets of the company.
7. Entrepreneurship, science and technology in modern society (6P + 3V) (07)

Application of new technologies as a tool for successful implementation of entrepreneurial activity.
Development and organization of science and technology parks. Integration in the development of science,
technology and society. Selection of scientific and technological directions of development. Social
entrepreneurship. Innovations and entrepreneurship. The focus of entrepreneurship on innovation. Effective
management of resources.

lectures independent work

seminars and workshops O multimedia and network
Teaching formats exercises O laboratory

[ distance education [ mentor work

[ field course [ other: flipped classroom

Students’ obligations

e  Full-time students must attend minimum 70% of classes
e  Part-time students must attend minimum 70% of classes
e  Mandatory creation and submission of a seminar paper with a presentation of the results

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class X
paper work

Written exam X Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:
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Mid-term Mid-term Seminar Thres-

uto Outcomes exam 1 exam 2 paper hold Max
01 10% 5% 10%

02 20% 10% 20%

03 20% 10% 20%

uLo1 04 10% 5% 10%
05 20% 10% 20%

06 10% 5% 10%

07 10% 5% 10%

Total 50% 40% 10% 50% 100%

The student has passed the course if for each learning outcome she or he has achieved a percentage of
points that is greater than and equal to the defined threshold.

Exam term:

uLo Outcomes v:::tnin T:::- Max
01 10% 5% 10%

02 20% 10% 20%

03 20% 10% 20%

uLo1 04 10% 5% 10%
05 20% 10% 20%

06 10% 5% 10%

o7 10% 5% 10%

Total 100% 50% 100%

The student has passed the course if for each learning outcome she or he has achieved a percentage of
points that is greater than and equal to the defined threshold.

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the following

table:

Points range

Exam grade

0.00—-49.99

50.00 - 59.99
60.00 - 74.99
75.00 - 89.99
90.00 — 100.00

insufficient (1)

sufficient (2)
good (3)
very good (4)
excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
) Number of
Title ) Number of students
copies
Kolakovi¢, M. (2020) Entrepreneurship in s 20

the 21 century, Student Incubator, Zagreb

Supplementary reading materials:

Bjelovar University of Applied Sciences
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- Ribi¢ D., Plesa Pulji¢, N. (2020) Basics of entrepreneurship, Zagreb, Skolska knjiga
- Bobera, D., Hunjet. A., Kozina, G. (2015) Entrepreneurship, Varazdin, University North

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Course director KreSimir Markota, lecturer
Course title Computer Games Development
Study program Professional undergraduate study program in Computer Science
Course status Elective
Year 3rd Semester 5th
Students’ ECTS a
. workload coefficient
Credit value and c
teaching method Classes total L S
(L+E+S)* 15+30+0 AE LE
*Lectures, Exercises, Seminars 15 0 30 0
COURSE DESCRIPTION
Course objectives
Objective of the course is to introduce students to the development of computer games
Conditions for enrollment into the course
Enrollment in the course Desktop Applications.
Expected learning outcomes
Unit of learning outcomes Learning outcomes
Fundamentals of o1 Create a design document for a simple computer game following
uLO1 developing and a given structure.
prototyping a simple 02 Design levels of a simple computer game containing basic game
computer game objects.
Fundamentals of 03 Implement the movement of the player through the levels of a
ULO2 implementing the user simple computer game.
experience in a simple . . .
04 | Create a functional user interface for a simple computer game.
computer game

Course contents

1. Fundamentals of game development (01, 02, 03)
Basic terms and techniques of game development. Tools. Elements of video games. A framework for
game development.

2. Video game design (01, 02, 03)
Architecture of video games. Outcomes of the game. Game physics and mechanics. Design patterns
of the game. Input systems.

3. Components of video games (02, 03, 04)
Video game object. Camera. Setting. User interface. Layers. Levels. Collisions.

4. Resources (02, 03, 04)
Animations. Images. Music. Templates. Scripts.

lectures independent work
. L1 seminars and workshops U multimedia and network
Teaching formats
exercises laboratory
[ distance education [ mentor work
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[ field course

[ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

S Seminar Experimental
Attendance X Activity in class
paper work

Written exam Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work X

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Oral Passing

AL CRlconss task exam threshold b
o1 20% 10% 20%

ULO1
02 25% 12.5% 25%
03 25% 12.5% 25%

uLO2
04 20% 10% 20%

10% 5%
Total 90% 10% 50% 100%
Exam term:
uLo Outcomes Project Oral Passing Max.
task exam threshold

o1 20% 10% 20%

uLO1
02 25% 12.5% 25%
03 25% 12.5% 25%

uLO2
04 20% 10% 20%

10% 5%

Total 90% 10% 50% 100%

Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the following

table:

Points range

Exam grade

0.00-49.99

50.00 - 59.99
60.00 - 74.99
75.00 - 89.99
90.00 - 100.00

insufficient (1)
sufficient (2)
good (3)
very good (4)
excellent (5)

Bjelovar University of Applied Sciences
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Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
) Number of
Title . Number of students
copies
e KreSimir Markota: Presentations from
lectures and exercises from the course )
) . online 70
Computer Games Development”, Bjelovar
University of Applied Sciences

Supplementary reading materials:

e Jason Gregory: Game Engine Architecture, 3" Edition, CRC Press, Florida (US)
¢ Jeremy Gibson Bond: Introduction to Game Design, Prototyping, and Development: From Concept to
Playable Game with Unity and C#, 2" Edition, Pearsone Education, New Jersey (US)

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor Goran Benkek, lecturer
Course name Design and Production of Electronic Devices
Study program Professional undergraduate study program in Computer Science
Course status Elective
Year 3rd Semester 5th
Students’ ECTS a
. workload coefficient
Credit value and c
teaching method Classes total L S
15+30+0 AE LE
(L+E+S)*
15 0 30 0

COURSE DESCRIPTION

Course objectives

Acquire basic knowledge about Projecting and production of electronic devices

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

o1 Select components and/or assemblies of an electronic device,
taking into account the requirements of the electronic device

02 | Create a scheme and electronic documentation of the device

Basics of Designing and — -
03 | Create missing components from the library

Manufacturing Electronic - - — —
uLO1 . Design a printed circuit board taking into account the
Devices 04 ) . .
requirements of an electronic device

05 Prepare the documentation for the production and soldering of
the printed circuit bord

06 | Make a simple electronic device

Course content

1. Introduction to Designing and production of electronic devices (Outcome 01)

Technologies applied in the production of elements, circuits and devices in electrical engineering, classical
assembly technology (THT), surface assembly technology (SMT).

2. Electronic components (Outcome 01, 02)

Electronic components for classic and surface mounting, housings and component designs, IC housings for
classic and surface mounting, packaging of components.

3. Creation of the scheme and electronic documentation of the device (Outcome 2)

Creation of electronic schemes in the CAD tool, documentation of the scheme, separation of the scheme
into functional blocks.

4. Creation of the missing component (Outcome 3)

Create a symbol and footprint of a component that is not in the CAD tool library or database.

5. Printed circuit board design (Outcome 04)

Printed circuit board design, technological steps of printed circuit board production, guidelines for quality
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design, design for production and robust design. Printed circuit boards of mixed technology (THT and
SMT), aspects important for SMT design. Use of libraries, addition of components, interconnection of
components

Placement of components on the printed circuit board, placement of copper surfaces (prohibition areas,
connection of signal lines, grounding and polygons).

6. Installation and soldering of electronic components (Outcome 04)

THT technology, solder wave, surface mounting, solder paste, soldering technologies, soldering errors,
testing of finished boards with components.

7. Preparation of documentation for production (Outcome O5)

Generation of graphic files, use of CAM models, generation of output files for the production of printed
circuit boards, creation of blueprints of the printed circuit board based on the design, generation of
component lists.

8. Technology of printed connections (Outcome 06)

Substrates, single-sided printed circuit boards, double-sided printed circuit boards with metallization,
special printed circuit boards, protective coatings.

9. Basic processes of printed circuit board production (Outcome 06)

Photolithography, screen printing, etching, metallization, procedures for achieving mechanical and
electrical connections.

lectures independent work

[ seminars and workshops [ multimedia and network
Teaching formats exercises laboratory

[ distance education [ mentor work

[ field course [ other: flipped classroom

Students’ obligations

e  Full-time students must attend 7 out of 10 laboratory exercises.
e Part-time students must attend 5 out of 10 laboratory exercises.

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work
Written exam Oral exam X Essay Research
. Continuous knowledge .
Project X Report Practical work X
assessment
Portfolio
Grading and evaluating students’ work in-class and at the final exam
Continuous knowledge assessment:
uLo Outcomes Oral exam Labora'tory Project Thres- Max
exercises hold
01 16% 8% 16%
02 16% 8% 16%
03 16% 8% 16%
uLo1
04 16% 16% 16%
05 16% 8% 16%
06 10% 5% 10%
10% 5% 10%
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| | Total | 10% | 10% | 80% | 50% | 100% |

Creating a project task is mandatory for every student. Project tasks are created independently. The
subject of the project task is agreed upon by the student with the course director. The student has passed
the course if, through the project task, she or he has achieved a number of points that are greater than or
equal to the defined threshold for each learning outcome, and if he has achieved the defined threshold in
the oral exam. The student can take the oral exam if she or he has achieved the defined thresholds for
each learning outcome and laboratory exercises. At the oral exam, the student must achieve the defined
threshold, otherwise, at the next exam period, she or he can only take the oral exam (except in the case of
the 4th or 8th time taking the exam - in that case, the achieved points according to Learning Outcomes are
reset). Points earned on the passed learning outcomes are deleted one year after the beginning of the
semester in which the course is taught.

Exam term:
ULO | Outcomes Oral exam Labora.tory Project Thres- Max
exercises hold
o1 16% 8% 16%
02 16% 8% 16%
o3 16% 8% | 16%
o o4 16% 16% | 16%
05 16% 8% 16%
06 10% 5% | 10%
10% 5% 10%
Total 10% 10% 80% 50% 100%

Creating a project task is mandatory for every student. Project tasks are created independently. The
subject of the project task is agreed upon by the student with the course director. The student has passed
the course if, through the project task, she or he has achieved a number of points that are greater than or
equal to the defined threshold for each learning outcome, and if he has achieved the defined threshold in
the oral exam. The student can take the oral exam if she or he has achieved the defined thresholds for
each learning outcome and laboratory exercises (Outcome 06). If a student does not achieve a number of
points that are greater than or equal to the defined threshold in the laboratory exercises during the
continuous assessment, she or he is obliged to repeat the laboratory exercise at the time agreed with the
course director. At the oral exam, the student must achieve the defined threshold, otherwise, at the next
exam period, she or he can only take the oral exam (except in the case of the 4th or 8th time taking the
exam - in that case, the achieved points according to Learning Outcomes are reset). Points earned on the
passed learning outcomes are deleted one year after the beginning of the semester in which the course is
taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following

table:

Points range

Exam grade

0.00-49.99
50.00 — 59.99

insufficient (1)
sufficient (2)

Bjelovar University of Applied Sciences
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60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
) Number of
Title . Number of students
copies
Benkek, Goran: “Presentation of lectures
and scripts for laboratory exercises - Design .
: . . online 30
and production of electronic devices “, the
Bjelovar University of Applied Sciences

Supplementary reading materials:

Duncan, Mitchell: Eagle V6: Getting Started Guide [PCB Design], 2013
Coombs, Clyde: Printed Circuits Handbook, 2007

Williams, Tim: The Circuit Designer’s Companion, 2013

Bogatin, Eric: Signal and Power Integrity, 2009

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for

Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated

students and other quality indicators.
Regular updating and modernization of courses.

Bjelovar University of Applied Sciences
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GENERAL INFORMATION

Course director

KreSimir Markota, lecturer

Course title Application Development on a Virtual Platform

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 3rd Semester 6t
Students’ ECTS 6
workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 30+30+0 AE LE
*Lectures, Exercises, Seminars 30 0 30 0

COURSE DESCRIPTION

Course objectives

Learn to use the Java programming language to create object-oriented applications.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes

Learning outcomes

A collections framework,

Implement the collection framework and flows for the given

streams and data system 01 | project task, according to the best practices in the selected
uLO1 in an object-oriented programming language.
programming language on Construct the appropriate data layer for the given project task in
a virtual platform 02 .
the chosen programming language.
03 Implement a multithreaded solution for the given problem
according to the framework specification.
Advanced concepts of an 04 | Determine the need for a reflection framework and implement it
object-oriented - - - -
ULO2 } Apply appropriate object-oriented programming language
programming language on 05 | libraries on the virtual platform to ensure network
a virtual platform s
communication.
06 Apply SAX and DOM libraries for dynamic generation and editing

of XML documents.

Course contents

1.

Implementation of the program framework (01, 02)
Integrated development environment. Creation of the HelloWorld project. Variables and expressions.

Data types. Loops and flow control. Functions. Operators. Conversions. One-dimensional fields.

Multidimensional fields. Field operations. Methods for working with strings.
Object-oriented programming in Java (01, 02, 03, 04, 05)
Classes and objects. Class members. Access to class members. Visibility of data in the class.

Constructors. Inheritance. Polymorphism. Error management. Interfaces and abstract classes.

Collections and generic structures. Input/output flows.
Advanced programming in Java (01, 02, 03, 04, 05, 06)

Bjelovar University of Applied Sciences
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Creating GUI applications. Lambda expressions and streams. Connecting, retrieving, and storing data on a

remote server. Modification of XML documents.

Teaching formats

lectures

exercises

[ field course

[ seminars and workshops

[ distance education

independent work

U multimedia and network
laboratory

[ mentor work

[ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’

work

L Seminar Experimental
Attendance X Activity in class
paper work
Written exam Oral exam X Essay Research
. Continuous knowledge .
Project X Report Practical work X
assessment
Portfolio
Grading and evaluating students’ work in-class and at the final exam
Continuous assessment:
uLo Outcomes Project Oral Passing Max.
task exam threshold
o1 15% 7.5% 15%
uULO1
02 15% 7.5% 15%
03 15% 7.5% 15%
04 15% 7.5% 15%
ULO2
05 15% 7.5% 15%
06 15% 7.5% 15%
10% 5%
Total 90% 10% 50% 100%
Exam term:
Project Oral Passing
L SRl task exam threshold Max.
o1 15% 7.5% 15%
ULO1
02 15% 7.5% 15%
03 15% 7.5% 15%
04 15% 7.5% 15%
uLO2
05 15% 7.5% 15%
06 15% 7.5% 15%
10% 5%
Total 90% 10% 50% 100%
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Course grading:

Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

) Number of
Title ) Number of students
copies

e KreSimir Markota: Presentations from
lectures and exercises from the course
“Fundamentals of the JAVA Programming online 70
Language”, Bjelovar University of Applied
Sciences.

e Yakov Fain: Java 8 Programming,
Kompjuter biblioteka, Zagreb, 2015.

Supplementary reading materials:

® Big Java: Compatible with Java 5, 6 and 7” by the author Cay S. Horstmann
@ “Head First Java, 2" Edition” by the authors Bert Bates, Kathy Sierra
® “Introducing Java 8” by the author Raoul-Gabriel Urma

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director KreSimir Markota, lecturer

Course title Advanced Server-side Scripting

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 3rd Semester 6t
Students’ ECTS a

. workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 15+30+0 AE LE
*Lectures, Exercises, Seminars 15 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to enable students to develop and manage sophisticated web applications using
Node.js and related technologies to create robust, scalable, and secure web solutions. Students will gain
knowledge and practical skills in creating RESTful APls, managing the state of web applications, integrating and
modeling databases using ORM tools. Emphasis is placed on understanding and implementing security
measures, such as authentication using JWT, and applying advanced techniques in Node.js, including
asynchronous programming.

Conditions for enrollment into the course

Enrollment in the course Server-side Web Applications.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Create a solution using the HTTP protocol and a RESTfull server-
uLo1 Introduction to web side application.
application development o2 Compare methods and implement state storage in a web
application

Fundamentals of using 03 | Implement the conceptual data model in the selected database

uLo2 ORM tools for working o4 Develop a software solution using selected ORM tools
with data

Course contents

1. Introduction to server-side scripting (0O1)

An overview of the basic concepts of server-side scripting. Introduction to Node.js. Basic features and
configuration procedures of Node.js. Introduction to the middleware architecture in Node.js and the role in
managing requests and responses. Event-driven model and asynchronous programming.

Analysis of HTTP protocols, methods, and status codes. Application of the HTTP protocol in web
communication. Structure of a RESTful API. Practical implementation of RESTful APIs using Node.js, focusing
on the REST architectural style.

2. Express.js programming framework (01, 02)

Express.js programming framework and integration with Node.js to create efficient and flexible web
applications.
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Implementation of routes and error handling in Express.js.

3. State management in web applications (02)

Exploring methods for managing state using cookies and sessions in a Node.js environment.

Implementing JWT for session management and user authentication.
Working with tokens and providing a RESTful API.
4. Database modeling (03)
Fundamentals of database modeling, including ERD (Entity-Relationship Diagram) and normalization.

5. ORM tools (03, 04)

Functionalities of ORM tools for integration with relational databases.

6. CRUD operations and relationship management in ORM (04)

Implementation of CRUD operations using ORM, management of relationships between tables and application

of best practices. Query optimization and advanced ORM techniques. Query optimization, transactions, and

advanced data management.

Teaching formats

lectures
[ seminars and workshops
[ exercises
[ distance education

O field course

[ independent work

I multimedia and network
laboratory

1 mentor work

[ other: flipped classroom

Students’ obligations

e Attending lectures and laboratory exercises according to the Study Regulations

Monitoring students’ work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam X Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Project Oral Passing
uLo Outcomes Max.
task exam threshold
o1 20% 10% 20%
uLo1
02 20% 10% 20%
03 20% 10% 20%
uLO2
04 20% 10% 20%
20% 10% 20%
Total 80% 20% 50% 100%

Bjelovar University of Applied Sciences
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The student takes the oral examination when he or she has reached the specified thresholds for each
learning outcome. At the oral exam, the student must reach the specified threshold; if not, he/she only
takes the oral exam in the next exam term (except in the case of taking the exam the 4th or 8th time —in
this case, the points achieved in the learning outcomes are reset). The points achieved for the passed
learning outcomes are deleted one year after the beginning of the semester in which the course is taught.

Exam term:

Project Oral Passing
uLo Outcomes Max.
task exam threshold
o1 20% 10% 20%
uLO1
02 20% 10% 20%
03 20% 10% 20%
ULO2
04 20% 10% 20%
20% 10% 20%
Total 80% 20% 50% 100%

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending

the course
) Number of
Title ) Number of students
copies
KreSimir Markota: Presentations from
lectures and exercises from the course .
“ . e o online 70
Advanced Server-side Scripting”, Bjelovar
University of Applied Sciences

Supplementary reading materials:

Cantelon M., Harter M., Holowaychuk T., Rajlich N. (2016). “Node.js in Action”, Manning Publications
Hahn E. (2016). “Express in Action: Writing, building, and testing Node.js applications”, Manning
Publications

Silva M. (2017). “Pro Express.js: Master Express.js for Web Application Development”, Apress
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Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director

Tomislav Adamovic, senior lecturer

Course title Professional practice

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 3rd Semester 6t
Students’ ECTS 6
workload coefficient

Credit value and c

teaching method Classes total L S
(L+E+S)* 0+0+10 AE LE
*Lectures, Exercises, Seminars 0 0 0 10

COURSE DESCRIPTION

Course objectives

The objective of the course is to gain practical experience by working in an organization.

Conditions for enrollment into the course

Enrolling in all 1%-year courses.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Apply the knowledge and skills acquired during the course of
study to a specific work assignment in an organization
. Participate in the work of the team in solving assigned work-
Personal and professional 02 . o
related tasks in the organization
uLO1 development through - - - —
. o Act in accordance with the rules of conduct in the organization,
work in an organization ]

03 the rules of safety and protection at work, as well as the
instructions and recommendations of the mentor and other
authorized persons in the organization

Documenting practical o4 Write an apprenticeship journal based on practical experience
ULO2 experience gained in an gained in the organization
organization 05 | Present the practical experience gained in the organization

Course contents

1. Instructions for carrying out the apprenticeship
2. Work in the organization (Outcomes 01, 02, 03)
3. Writing an apprenticeship journal (Outcomes 04, O5)

Teaching formats

[ lectures

[ seminars and workshops
[ exercises

[ distance education

[ field course

independent work

[ multimedia and network
[ laboratory

mentor work

[ other:

Bjelovar University of Applied Sciences
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Students’ obligations

e 170 hours of apprenticeship completed.
e  Writing an apprenticeship journal.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class
paper work
Written exam Oral exam Essay Research
. Continuous knowledge .
Project Report Practical work X
assessment
. Professional practice
Portfolio . X
journal

Grading and evaluating students’ work in-class and at the final exam

This course is not graded, but it is recorded whether the student has passed or failed the apprenticeship. The
apprenticeship mentor (from the organization) and the apprenticeship director evaluate the apprenticeship
journal according to the learning outcomes of the course. The student has passed the course if the
apprenticeship journal has been accepted.

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

) Number of
Title . Number of students
copies
Instructions for conducting the
apprenticeship: https://vub.hr/strucna- online 70
praksa-racunarstvo/

Supplementary reading materials:

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Course director

Course director at the Professional undergraduate study program in Computer

Science

Course title Final thesis

Study program Professional undergraduate study program in Computer Science

Course status Compulsory

Year 3rd Semester 6th
Students’ ECTS 10
workload coefficient

Credit value and )

teaching method LB L S
(L+E+S)* 0+0+0 AE LE
*Lectures, Exercises, Seminars 0 0 0 0

COURSE DESCRIPTION

Course objectives

The objective of the course is independent research, solution and written and oral presentation of a given

problem from the field of technical sciences, area of computer science.

Conditions for enrollment into the course

Enrolling in all 1%--year and 2"-year courses.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

Independent use of o1
literature to solve a simple

Critically evaluate relevant professional and scientific
information

uLO1 . . 02 | Apply the rules of good practice when writing the paper
problem in technical - —
. Select the necessary technical and scientific literature to solve a
sciences 03 . . . .
simple problem in the technical sciences
o4 Model a proposed solution to a given unstructured problem in
technical sciences.
05 Define the knowledge and skills necessary to successfully solve a
Independent solution of a given problem in technical sciences.
uLO2 simple problem in 06 Select the appropriate methods, techniques, and tools for solving
technical sciences a given problem in technical sciences.

Complete the final project in the field of technical sciences,
07 | taking into account best practices and the requirements and
standards of the profession.

Written and oral
presentation of the
uLo3 solution of a simple 010
problem in the field of

technical sciences o11

Apply the guidelines for the written formatting of an academic
paper.

08

09 | Provide arguments for an opinion in written form.

Create a presentation plan taking into account the time available
and the target audience.

Organize the content of the presentation in accordance with the
concept and main ideas of the paper.

012 | Present the paper in written and oral form in a linguistically and
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‘ ‘ ethically correct manner in accordance with the given guidelines.

Course contents

The content of the final thesis depends on the selected topic.

[ lectures independent work

[ seminars and workshops [ multimedia and network

Teaching formats [ exercises O laboratory

[ distance education mentor work

[ field course other: research

Students’ obligations

e Writing the final thesis in accordance with the guidelines prescribed in the Regulation on the Final
thesis.

e  Presentation of the final thesis in accordance with the guidelines prescribed in the Regulation on the
Final thesis.

Monitoring students’ work

S . Experimental
Attendance Activity in class Seminar paper
work
Written exam Oral exam Essay Research
) Continuous knowledge )
Project Report Practical work
assessment
. . . . Presenting the
Portfolio Writing the final thesis X . . X
final thesis

Grading and evaluating students’ work in-class and at the final exam

Grading and evaluation of the student’s final thesis is prescribed by the Regulations on the Final thesis.

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

) Number of
Title . Number of students
copies
The literature for the course “Final thesis”
depends on the topic covered in the final
thesis. The literature used in the final thesis online 70
will be listed in the printed version of the
final thesis.

Supplementary reading materials:

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of graduates
and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor Ante Javor, adjunct lecturer
Course name Computer Vision
Study program Professional undergraduate study program in Computer Science
Course status Elective
Year 3rd Semester 6t
Students’ ECTS a
. workload coefficient
Credit value and c
teaching method Classes total L
20+25+0 AE LE
(L+E+S)*
20 0 25

COURSE DESCRIPTION

Course objectives

The objective of the course is to create a software solution for interpreting and analyzing data from digital

images using computer vision algorithms.

Conditions for enrollment into the course

Enrollment in the course Fundamentals of the Programming Language Python.

Expected learning outcomes

Unit of learning outcomes Learning outcomes
o1 Distinguish between digital image management methods,
formats, and camera models
02 Apply basic algorithms and operations for digital image
processing
uLO1 Basics of image processing 03 Apply basic algorithms for image analysis from the field of
and computer vision computer vision
o4 Analyze software solutions based on image processing and
computer vision algorithms
05 Implement a software solution based on image processing and
computer vision algorithms

Course content

1. Introduction (Outcome O1)

Physics of vision. Introduction to computer vision. Overview of software support for image analysis

(Tensorflow, PyTorch, OpenCV). Display of the image on the computer.
2. Camera and acquisition (Outcome 01, 02)

Overview of hardware support for image acquisition. Camera types. Communication protocols for
image transfer. Lighting. Image parameters during acquisition. Mathematical model of the camera.

Calibration of the camera.
3. Image processing (Outcome 02)

Region of interest. Basic operators in the image. Image rotation. Mirroring of the image. Image

distortion. Image filtering. Image smoothing. Image features.

4. Image analysis (Outcome 03, 04)
Morphological image processing. Extraction of edges. Detection of shapes. Histograms. Face
recognition.

Bjelovar University of Applied Sciences
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5. OpenCV (Outcome 02, 03, 05)
An overview of the OpenCV library for image preprocessing and analysis. Image acquisition. Image

processing and analysis. Examples from practice.
6. Advanced applications and use (Outcome 04, 05)

Robotic vision. Acquiring a depth image from a single camera. Acquiring a depth image from two
cameras (stereo vision). OCR. Object recognition. Classification of images.

Teaching formats

lectures

exercises

[ field course

[ distance education

[ seminars and workshops

independent work
[ multimedia and network
laboratory

[J mentor work

other: flipped classroom

Students’ obligations

e Attendance at 70% of the laboratory exercises for full-time students

e Attendance at 50% of the laboratory exercises for part-time students

e  Preparing a project task

Monitoring students’

work

. Seminar Experimental
Attendance Activity in class
paper work

Written exam Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

ULO | Outcomes Project Oral Thres- Max
task exam hold

01 16% 8% 16%

02 16% 8% 16%

uLo1 03 16% 8% 16%

04 16% 8% 16%

05 16% 8% 16%

20% 10% 20%

Total 80% 20% 50% 100%

The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome. At the oral exam, the student must reach the specified threshold; if not, he/she only takes the
oral exam in the next exam term (except in the case of taking the exam the 4th or 8th time — in this case,
the points achieved in the learning outcomes are reset). The points achieved for the passed learning
outcomes are deleted one year after the beginning of the semester in which the course is taught.

Exam term:

uLo Outcomes Project el Threshold Max
task exam
uLO1 01 16% 8% 16%

Bjelovar University of Applied Sciences

139




Undergraduate Professional Study Program in Computer Science Study Program Proposal

02 16% 8% 16%
03 16% 8% 16%
04 16% 8% 16%
05 16% 8% 16%
20% 10% 20%

Total 80% 20% 50% 100%

The student takes the oral examination if he or she has reached the specified thresholds for each learning
outcome. At the oral exam, the student must reach the specified threshold; if not, he/she only takes the
oral exam in the next exam term (except in the case of taking the exam the 4th or 8th time — in this case,
the points achieved in the learning outcomes are reset). The points achieved for the passed learning
outcomes are deleted one year after the beginning of the semester in which the course is taught.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 - 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

) Number of
Title . Number of students
copies

Ante Javor: Presentations from the lectures
and exercises from the course Computer .
L . . online 30
Vision, available at the e-learning platform

Merlin

Supplementary reading materials:

e Rafael C. Gonazales, Richard E. Woods, Digital image processing, Person, 2017 4™ Edition.
e Richard Szelinski, Computer Vision: Algorithms and Application, Springer, 2021

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.
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GENERAL INFORMATION

Course director lvan Sekovanic, senior lecturer
Course title Fundamentals of Blockchain Technology
Study program Professional undergraduate study program in Computer Science
Course status Elective
Year 3 Semester 6t
Students’ ECTS a
. workload coefficient
Credit value and
teaching method * L ; S
[:4 Classes total (L+E+S) 15+30+ 0 AE LE
*Lectures, Exercises, Seminars
15 0 30 0

COURSE DESCRIPTION

Course objectives

The objective of the course is to familiarize students with network technologies and architecture used for
the implementation of blockchain systems. Another objective is to provide basic knowledge about the use of
blockchain and the programming of smart contracts.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

Analyze the possibilities and architecture of blockchain
Basic features of 01

technology
ULO1 | plockchain technology

Analyze the network technologies on which blockchain

02
technology is based
03 Use programming functions and tools for basic blockchain
ULO2 Basic interaction and interactions
blockchain programming o4 Implement simple smart contracts that run on the blockchain

network

Course contents

1. Network communication (02)

Overview of technologies for communication between processes and applications in the network.
2. Fundamentals of blockchain (01)

Introduction to the blockchain. Basic concepts and mechanisms for ensuring consensus.

3. Access to blockchain (03)

Using clients to interact with the blockchain. Entering data into the blockchain. Reading data from
the blockchain.

4. Programming smart contracts on the blockchain (04)

Setting up a test environment. Syntax of a programming language for writing contracts.
Development of simple smart contracts on the blockchain.
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lectures [ independent work

[J seminars and workshops ] multimedia and network
Teaching formats exercises laboratory

[ distance education 1 mentor work

[ field course [ other:

Students’ obligations

e Attending lectures and auditory exercises according to the Study Regulations.

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class X
paper work
Written exam X Oral exam X Essay Research
. Continuous knowledge .
Project X Report Practical work
assessment
Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous assessment:

Mid-term il LR Passing
uLo Outcomes term Activity exercises Max.
exam 1 threshold
exam 2
ULO1 01 23% 3% 13% 26%
02 15% 1% 8% 16%
ULO2 03 18% 3% 10.5% 21%
04 18% 3% 10.5% 21%
16% 8% 16%
Total 38% 36% 10% 16% 50% 100%

The student has passed the course if he or she has achieved a percentage of points greater than or equal
to the established threshold for each learning outcome and for the laboratory exercises. The first mid-
term exam is written in the middle of the semester, while the second mid-term exam is written at the
end of the semester. The points awarded for active participation are achieved through corresponding
activities in the lectures. For their activity, students can earn up to 5 points in addition to the regular 10
points, which will be added to all outcomes and lab exercise scores. The total number of points for a
single activity may not exceed the maximum value. For example, a student who earns 15.5 points from

the exercises and has 1 additional point added to the exercises will earn 16 points from the exercises, not
16.5.

Exam term:
uLo Outcomes Written Oral Passing Max.
exam exam threshold

ULO1 01 26% 13% 26%
02 16% 8% 16%
03 21% 10.5% 21%

uLO2
04 21% 10.5% 21%
16% 8% 16%
Total 84% 16% 50% 100%
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A course is considered passed if the student achieved a score for each learning outcome and oral exam
that is greater than or equal to the specified threshold. The learning outcomes not passed during
continuous assessment will be taken at the exam term. The learning outcomes and/or oral exam that the
student passed successfully are carried over to the next exam period and they do not need to be retaken.
The oral exam is taken after all written learning outcomes have been passed. Students are exempt from
the oral exam if they reach the threshold for the laboratory exercises during continuous assessment. If
some of the learning outcomes have not been passed after the 4th attempt to pass the exam at the
exam term, all results achieved will be annulled and it will be necessary to pass all learning outcomes and
the oral exam again. Learning outcomes and the oral exam successfully passed in the course of
continuous assessment or at the exam term are valid until the next generation of students completes the
course. After the course has been repeated, all outcomes are annulled and must be passed again.

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the
following table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 — 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently
attending the course

. Number of
Title ) Number of students
copies

Sekovanié, Ivan: “Presentation from

lectures and exercises — Fundamentals of

online 70
Blockchain Technology”, Bjelovar

University of Applied Sciences

Supplementary reading materials:

Antonopoulos, Andreas M.; Harding, David A.: Mastering Bitcoin: Programming the Open Blockchain
https://github.com/bitcoinbook/bitcoinbook/blob/develop/BOOK.md

Pratap, Zubin: Learn Solidity — A Handbook for Smart Contract Development
https://www.freecodecamp.org/news/learn-solidity-handbook/

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators analyzing the students’ studies, passing of exams, employment rates of
graduates and other quality indicators.

Regular updating and modernizing of courses.
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GENERAL INFORMATION

Lead instructor Adela Zobundzija, adjunct lecturer
Course name Business Planning
Study program Professional undergraduate study program in Computer Science
Course status Elective
Year 3rd Semester 6t
Students’ ECTS a
. workload coefficient
Credit value and c
teaching method Classes total L S
15+ 15+ 15 AE LE
(L+E+S)*
15 15 0 15

COURSE DESCRIPTION

Course objectives

The objective of the course is to practically apply and evaluate the acquired knowledge by identifying and
recognizing the independent application of the content, form and techniques of preparing a business plan,
focusing on planning in micro and small enterprises, regardless of the choice of activity.

Conditions for enrollment into the course

Equal to the conditions for access to obtaining the qualification.

Expected learning outcomes

Unit of learning outcomes Learning outcomes

o1 Analyze the business and general environment as a basis for the
preparation and development of business plans

02 Conceptualize the basic elements of a company’s strategy while
choosing a legal business model

. . . Develop important parts of a complete business plan and the
Basics of business planning . . . .
03 | content and process of business planning with tactical and
for students of ) . .
uLO1 operational implementation plans

engineering studies - - -
Explain Project management methods and techniques and the

04 . )
Project life cycle

05 Create a professionally acceptable business plan for different
groups of potential users

oF Apply program support for business planning and project

development

Course content

1. 1. Introduction to business planning - needs, goals and tasks of a modern company; types of business plans
and their purpose; basic elements and methodology of creating business plans (3P) (0O1)

2. Business strategies and selection of legal business operations of the company - development goals of the
company, methodology and processes, planning techniques, principle of assessment and selection of business
models according to activities (3P+3V) (02)

3. Principles of creating a business plan - market analysis, organizational and technical conditions and

development, financing,
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marketing and defining the necessary resources; Project management - characteristics, life cycle, methods
and techniques; tactical and operational plans; (3P +3V) (03)

4. Selection of the planning area and the practical task of creating a company’s business plan
Independent creation of a plan with all elements, financing with projection of business results, evaluation
efficiency, sensitivity/risk analysis of business; Presentation of results and presentation of works;
similarities and differences of business plan vs. investment studies and their application in practice (3P+6V)
(04)

5. Application of software tools in business planning, implementation of projects and budgeting, and research

markets; available applications for creating business plans, cost sheets and budgeting (3P+3V) (O5)

6. Practical task of business plan created and presented through Seminar paper on the example of a virtual

companies in growth and business development; Allowed to work in groups (15S) (06)

lectures independent work

seminars and workshops [ multimedia and network
Teaching formats exercises O laboratory

[ distance education [ mentor work

[ field course [ other: flipped classroom

Students’ obligations

e  Full-time students must attend minimum 70% of classes
e  Part-time students must attend minimum 50% of classes
e Mandatory creation and submission of a business plan with a presentation of the results

Monitoring students’ work

L Seminar Experimental
Attendance Activity in class X
paper work

Written exam X Oral exam Essay Research

. Continuous knowledge .
Project X Report Practical work

assessment

Portfolio

Grading and evaluating students’ work in-class and at the final exam

Continuous knowledge assessment:

Mid-term Mid-term Mid-term Thres-
uto Outcomes exam 1 exam 2 exam 3 hold Max
01 10% 5% 10%
02 20% 10% 20%
Lol 03 20% 10% 20%
04 10% 5% 10%
05 20% 10% 20%
06 20% 10% 20%
Total 50% 50% 50% 100%
Exam term:
uLo Outcomes Written LUl Max
exam hold
Lol 01 10% 5% 10%
02 20% 10% 20%
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03 20% 10% 20%
04 10% 5% 10%
05 20% 10% 20%
06 20% 10% 20%
Total 100% 50% 100%

Course grading:
Based on the sum of the total points achieved in the course, the grade is defined according to the following
table:

Points range Exam grade

0.00-49.99 insufficient (1)
50.00 — 59.99 sufficient (2)
60.00 — 74.99 good (3)
75.00 — 89.99 very good (4)
90.00 - 100.00 excellent (5)

Compulsory reading and the number of copies in proportion to the number of students currently attending
the course

) Number of
Title . Number of students
copies

Kolakovi¢, M. (2020) Entrepreneurship in s 30

the 21% century, Student Incubator, Zagreb

Supplementary reading materials:

- Ribi¢ D., Pleda Pulji¢, N. (2020) Basics of entrepreneurship, Zagreb, Skolska knjiga
- Bobera, D., Hunjet. A., Kozina, G. (2015) Entrepreneurship, Varazdin, University North

Methods of quality monitoring that ensure the acquisition of output knowledge, skills, and competences

Conducting student surveys and analyzing data in accordance with the results of the Commission for
Conducting Student Surveys.

Analysis of quality indicators that analyzes students’ studying, passing exams, employment rate of graduated
students and other quality indicators.

Regular updating and modernization of courses.
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Competences acquired on completion of the study module and study

programme
Program LEARNING OUTCOMES OF THE PROFESSIONAL BACHELOR’S DEGREE PROGRAM IN
learning COMPUTER SCIENCE
outcome
code:
U1 Apply current methods and tools to software development.
U2 Apply the corresponding software development methodology, including agile
methodology, for optimization of the life cycle management.
U3 Apply appropriate programming languages and technologies based on the specific
requirements of the project.
U4 Execute the entire software development process, from analysis to maintenance,
with a focus on quality and user experience.
U5 Design and manage a database.
IU6 Apply algorithms, data structures, and design patterns to efficiently solve
programming tasks and improve software performance.
U7 Analyze and test programs using a variety of strategies and techniques to identify
and minimize errors.
U8 Apply different strategies to create, develop, and implement innovative concepts
within the field of software development.
U9 Apply tools for collaboration and versioning, enabling effective collaboration and
organization of program code in a team environment.
IU10 Apply advanced security protocols and practices in software development.
U1l Apply the skills and knowledge necessary for the successful implementation of
migration processes and refactoring of software solutions.
Iu12 Propose innovative solutions in the field of software development by analyzing and
evaluating current knowledge, models, and solutions.
IU13 Apply different strategies for project planning and development.
Iui4 Identify, formulate, and solve engineering problems by applying principles from the
fields of engineering, technical sciences, and mathematics.
IU15 Apply the principles of effective communication in the local and international
environment.
IU16 Manage your own professional and personal development through active learning
and continuous improvement.
Iu17 Plan and organize independent work and work in multidisciplinary teams.
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