
Zagreb University of Applied Sciences

Study programme for academic year 2018/2019 

Semester 1
Undergraduate professional study in mechanical engineering obligatory courses

P:prof.vis.šk. Ivica Levanat
P: Alemka Knapp
A:prof.vis.šk. Ivica Levanat
A: Alemka Knapp
L:prof.dr. Dubravko Horvat
L: Diana Šaponja-Milutinović
dipl.ing.fizike, pred.

Physics ECTS:6.0

A:pred. Valter Perinović mag.
kineziologije

Physical Education ECTS:1.0

P:dr.sc. Vlatko Mićković prof.
A:dr.sc. Vlatko Mićković prof.

Mathematics ECTS:7.0

P: Mateja Šnajdar Musa
L: Mateja Šnajdar Musa

Materials ECTS:5.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
L: Miroslav Radaković

Methodology of professional and
scientific research

ECTS:2.0

P: Mateja Šnajdar Musa
L: Mateja Šnajdar Musa

Production Technoques ECTS:5.0

P: Hrvoje Galijan dipl.ing.stroj.
P: Vesna Alić-Kostešić dipl.ing.stroj.
K: Hrvoje Galijan dipl.ing.stroj.
K: Antonio Antunović dipl. ing.
brodogradnje
K: Saša Radić

Technical Documentation ECTS:4.0
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Zagreb University of Applied Sciences

Study programme for academic year 2018/2019 

Semester 2
Undergraduate professional study in mechanical engineering obligatory courses

P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Branimir Markulin Grgić
A:mr.sc. Ante Zaninović dipl.ing.brod.

Strength of Materials ECTS:4.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Hrvoje Galijan dipl.ing.stroj.
P:dr. sc. Emil Barić mag. ing. mech.
A: Hrvoje Galijan dipl.ing.stroj.
K: Hrvoje Galijan dipl.ing.stroj.
K: Goran Lukić
K:dr. sc. Emil Barić mag. ing. mech.
K:mr.sc. Ante Zaninović dipl.ing.brod.
K: Antonio Antunović dipl. ing.
brodogradnje
K: Saša Radić

Machine Elements ECTS:5.0

A:pred. Valter Perinović mag.
kineziologije

Physical Education ECTS:1.0

P: Hrvoje Rakić , dipl.ing.stroj., pred.
L: Hrvoje Rakić , dipl.ing.stroj., pred.

Matlab ECTS:2.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Branimir Markulin Grgić
A: Antonio Antunović dipl. ing.
brodogradnje

Mechanics ECTS:7.0

P:izv. prof. dr. sc. Edouard Ivanjko
L: Dino Čakija
L: Josip Ćurković mag. ing. el. techn. inf.
A: Milivoj Mandić

Electrical Engineering ECTS:6.0

P:dr.sc. Vlatko Mićković prof.
A:dr.sc. Vlatko Mićković prof.

Applied Mathematics ECTS:5.0
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Semester 3
Undergraduate professional study in mechanical engineering obligatory courses

A:pred. Valter Perinović mag.
kineziologije

Kinesiology Education III ECTS:1.0

P: Branimir Markulin Grgić
P: Vesna Alić-Kostešić dipl.ing.stroj.
K: Zvonimir Petković mag. ing. mech.
K: Antonio Antunović dipl. ing.
brodogradnje

Computer Aided Design I ECTS:6.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P:Doc.dr.sc. Tomislav Veliki dipl.ing.stroj.
A:mr.sc. Ante Zaninović dipl.ing.brod.
L:mr.sc. Ante Zaninović dipl.ing.brod.

Fluid Mechanics ECTS:7.0

P: Branimir Markulin Grgić
P: Vesna Alić-Kostešić dipl.ing.stroj.
K: Branimir Markulin Grgić
K: Miroslav Radaković

Mechanisms ECTS:6.0

P:dr. sc. Emil Barić mag. ing. mech.
P: Vesna Alić-Kostešić dipl.ing.stroj.
A:dr. sc. Emil Barić mag. ing. mech.
L:dr. sc. Emil Barić mag. ing. mech.

Thermodynamics ECTS:7.0

Undergraduate professional study in mechanical engineering elective courses
P:dr.sc. Biljana Stojaković ,prof.v.š. u
trajnom zvanju
A:dr.sc. Ivana Špiranec prof. visoke škole

English Language in Mechanical
Engineering

ECTS:3.0

P: Marija Krstinić
A: Marija Krstinić

German Language in Mechanical
Engineering

ECTS:3.0
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Semester 4
Undergraduate professional study in mechanical engineering obligatory courses

P: Vesna Uglješić dipl. dizajner
P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Branimir Markulin Grgić
L: Vesna Uglješić dipl. dizajner
L: Branimir Markulin Grgić

Product Design ECTS:4.0

A:pred. Valter Perinović mag.
kineziologije

Physical Education IV ECTS:1.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Karmen Mott Bingula dipl.ing.stroj.
A: Karmen Mott Bingula dipl.ing.stroj.
L: Karmen Mott Bingula dipl.ing.stroj.

Motors and Vehicles ECTS:5.0

P: Zvonimir Petković mag. ing. mech.
P: Vesna Alić-Kostešić dipl.ing.stroj.
L: Zvonimir Petković mag. ing. mech.

Numerically Controlled Machine Tools ECTS:5.0

P: Filip Mateša mag. ing. mech.
P: Vesna Alić-Kostešić dipl.ing.stroj.
A: Filip Mateša mag. ing. mech.
L: Filip Mateša mag. ing. mech.

Pneumatics and Hydraulics ECTS:6.0

Undergraduate professional study in mechanical engineering elective courses
P:dr.sc. Biljana Stojaković ,prof.v.š. u
trajnom zvanju
A:dr.sc. Ivana Špiranec prof. visoke škole

Business English Language in Mechanical
Engineering

ECTS:3.0

P: Marija Krstinić
A: Marija Krstinić

Business German Language in
Mechanical Engineering

ECTS:3.0

Undergraduate professional study in mechanical engineering elective courses
P: Vesna Alić-Kostešić dipl.ing.stroj.
P:prof. dr. sc. Dario Matika
A:prof. dr. sc. Dario Matika
L: Antonia Penđer mag. ing. stroj.

Manipulators and Robots ECTS:6.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Mario Panjičko
P: Gregor Drago Zupančić
L: Gregor Drago Zupančić
L: Mario Panjičko

Technologies and plants for waste
treatment and recycling

ECTS:6.0
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Semester 5
Undergraduate professional study in mechanical engineering obligatory courses

P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Mladen Šercer
L: Mladen Šercer

Additive Manufacturing ECTS:5.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P:prof. dr. sc. Dario Matika
A:prof. dr. sc. Dario Matika
L:prof. dr. sc. Dario Matika
A: Antonia Penđer mag. ing. stroj.

Electrical Servo Drives ECTS:5.0

P:Dr.sc. Vlasta Zanki dipl.ing.stroj.
P: Vesna Alić-Kostešić dipl.ing.stroj.
A:Dr.sc. Vlasta Zanki dipl.ing.stroj.
L:Dr.sc. Vlasta Zanki dipl.ing.stroj.

Energy Management ECTS:4.0

P:mr.sc. Ante Zaninović dipl.ing.brod.
P: Vesna Alić-Kostešić dipl.ing.stroj.
A:mr.sc. Ante Zaninović dipl.ing.brod.
L:mr.sc. Ante Zaninović dipl.ing.brod.

Metrology and Quality Control ECTS:4.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P:mr.sc. Branimir Preprotić dipl. inž. stroj.
A:mr.sc. Branimir Preprotić dipl. inž. stroj.
L:mr.sc. Branimir Preprotić dipl. inž. stroj.
A: Darko Mitrović

Maintenance of Technical Systems ECTS:4.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P:dr. sc. Emil Barić mag. ing. mech.
A:dr. sc. Emil Barić mag. ing. mech.
L:dr. sc. Emil Barić mag. ing. mech.

Transportation Systems ECTS:4.0

P: Hrvoje Rakić , dipl.ing.stroj., pred.
A: Hrvoje Rakić , dipl.ing.stroj., pred.

ProductionÂ and project management ECTS:4.0
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Semester 6
Undergraduate professional study in mechanical engineering obligatory courses

P: Vesna Alić-Kostešić dipl.ing.stroj.
P: Goran Sirovatka
S: Goran Sirovatka
S: Antonia Penđer mag. ing. stroj.

Semestral paper ECTS:5.0

K: Antonia Penđer mag. ing. stroj.
K: Hrvoje Rakić , dipl.ing.stroj., pred.

Practical Work ECTS:7.0

P: Vesna Alić-Kostešić dipl.ing.stroj.
P:mr.sc. Sergej Lugović MBA
A: Dinko Horvat struč.spec.ing.techn.inf.
S: Dinko Horvat struč.spec.ing.techn.inf.

Technology Entrepreneurship ECTS:6.0

S: Goran Sirovatka Final Thesis ECTS:12.0
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Zagreb University of Applied Sciences
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Code WEB/ISVU 23816/172310 ECTS 5.0 Academic year 2018/2019
Name Additive Manufacturing
Status 5th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
15+30 (0+30+0+0)
105

Teachers Lectures:1. Mladen Šercer
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Laboratory exercises: Mladen Šercer

Course objectives Meet students with additive manufacturing processes
Learning outcomes: 1.Examine the possibility of applying additive production methods. Level: 6. Level:6,7

2.Generate a 3D model of product, layers and layers information of a physical model Level: 6. Level:6,7
3.Differentiate the methods of additive production of polymeric products. Level: 6. Level:6
4.Distinguish methods of additive production of tools and metal products. Level: 6. Level:6
5.Compare the methods of additive production Level: 6. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Laboratory exercises, computer simulations
Group problem solving
Data mining and knowledge discovery on the Web
Computer simulations
Workshop

Course content
lectures

1.Historical development, definition and meaning of additive production, 2h, Learning outcomes:1
2.The principles of additive layer production, 2h, Learning outcomes:2
3.Generating a 3 D product model, 2h, Learning outcomes:2
4.Generating information about layers and layers of a physical model, 2h, Learning outcomes:2
5.Procedures for Additive Production of Polymeric Products - Stereol Photographs, 4h, Learning outcomes:3
6.Procedures for Additive Production of Polymeric Products - Hybrid Procedures,, 2h, Learning outcomes:3
7.Procedures for Additive Production of Polymeric Products - Selective Laser Blending, 2h, Learning outcomes:3
8.Procedures for Additive Production of Polymeric Products - 3D Printing, 2h, Learning outcomes:3
9.Extruding-based extraction methods, 2h, Learning outcomes:3
10.Processes for Additive Production of Polymeric Products - Layered Production by Laminating, 2h, Learning
outcomes:3
11.Procedures for Additive Production of Polymeric Products - Three-dimensional deposition of aerosol material, 2h,
Learning outcomes:3
12.Methods of additive production of tools and metal products - intermediary processes for the production of molds and
metal products, 2h, Learning outcomes:4
13.Procedures for additive production of tools and metal products - direct additive production of molds and metal
products, 2h, Learning outcomes:4
14.Comparison of Additive Production Procedures, 2h, Learning outcomes:5
15.knowledge test, 2h, Learning outcomes:1,2,3,4,5

Course content
laboratory

1.Generating a 3 D product model, 2h, Learning outcomes:2
2.Generating information about layers and layers of a physical model, 2h, Learning outcomes:2
3.Procedures for Additive Production of Polymeric Products - Stereol Photographs, 2h, Learning outcomes:3
4.Procedures for Additive Production of Polymeric Products - Hybrid Procedures, 2h, Learning outcomes:3
5.Procedures for Additive Production of Polymeric Products - Selective Laser Blending, 2h, Learning outcomes:3
6.Procedures for Additive Production of Polymeric Products - 3D Printing, 2h, Learning outcomes:3
7.Extruding-based extraction methods, 2h, Learning outcomes:3
8.Processes for Additive Production of Polymeric Products - Layered Production by Laminating, 2h, Learning outcomes:3
9.Procedures for Additive Production of Polymeric Products - Three-dimensional deposition of aerosol material, 2h,
Learning outcomes:3
10.Methods of additive production of tools and metal products - intermediary processes for the production of molds and
metal products, 2h, Learning outcomes:4
11.Knowledge checking - stand alone work, 2h, Learning outcomes:1,2,3,4,5
12.Procedures for additive production of tools and metal products - direct additive production of molds and metal
products, 2h, Learning outcomes:4
13.Comparison of Additive Production Procedures, 2h, Learning outcomes:5
14.Visit Topomatika, 2h, Learning outcomes:1,2,3,4,5
15.knowledge test, 2h, Learning outcomes:4,5

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
Whiteboard with markers
Overhead projector
Maquette
Special equipment
3D printer, 3D scaner

Exam literature 1.D.Godec, M.Šercer, Aditivna proizvodnja, FSB, Zagreb,2015
2. m.Šercer, B. Križan, R. Basan, Konstruiranje polimernih proizvoda, FSB Zagreb i Tehnički fakultet Rijeka, 2009.

Students obligations Regularity of attendance -20%
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Zagreb University of Applied Sciences

Study programme for academic year 2018/2019 

Knowledge
evaluation during
semester

1. Preparations for laboratory exercises
2. Laboratory exercises
3. Checking knowledge

Knowledge
evaluation after
semester

Written exam

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 2
 (Practical work) 1
 (Written exam) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Dr.sc. Mateja Šnajdar Musa ., 2.6.2016
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Zagreb University of Applied Sciences
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Code WEB/ISVU 23347/147167 ECTS 5.0 Academic year 2018/2019
Name Applied Mathematics
Status 2nd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (30+0+0+0)
90

Teachers Lectures:1. dr.sc. Vlatko Mićković prof.
Auditory exercises:dr.sc. Vlatko Mićković prof.

Course objectives To enable students to solve mathematical problems related to engineering practice.
Learning outcomes: 1.ability to calculate primitive functions - indefinite integrals. Level:6

2.ability to calculate definite integrals. Level:6
3.ability to calculate improper integrals. Level:6
4.ability to calculate integrals by using numerical methods. Level:6
5.ability to solve basic types of differential equations. Level:6
6.ability to solve differential equations by using Laplace transformation. Level:6
7.ability to solve differential equations by using numerical methods. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion
Questions and answers
Other
The chalkboard lectures include theory and many examples clearly analyzed step by step, in cooperation with students.

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Other
Exercises are solved on the blackboard in cooperation with students.

Course content
lectures

1.Indefinite integrals, primitive function, basic integrals, 2h, Learning outcomes:1
2.Solving indefinite integrals by substitution and using partial fractions, 2h, Learning outcomes:1
3.Solving indefinite integrals by integration by parts, by completing the square of second degree trinomial, 2h, Learning
outcomes:1
4.Definite integrals, Newton-Leibnizs formula, Mid value theorem for integrals, 2h, Learning outcomes:1,2
5.Improper integrals, trigonometry and hyperbolic supstitutions, 2h, Learning outcomes:1,2
6.Application of definite integrals: areas of plane figures, the arc length of a curve, volumes of solids and areas of
surfaces of revolution, 2h, Learning outcomes:1,2,3
7.Numerical methods of calculating definite integrals, 2h, Learning outcomes:1,2,3,4
8.1. exam, 2h, Learning outcomes:1,2,3,4
9.Ordinary differential equations - introduction, 2h, Learning outcomes:5
10.First order ODE with separable variables, homogenous ODEs, 2h, Learning outcomes:5
11.Solving ODEs by variable substitution (homogeneous diff. eqs., ode of form y=f(ax+by+c)), 2h, Learning outcomes:5
12.Linear ODEs, homogenous and nonhomogenous, variation of constant method, integrating factor method, 2h,
Learning outcomes:5
13.Linear ODEs of second order with constant coefficients, homogenous and nonhomogenous, 2h, Learning outcomes:5
14.Solving ODEs by Laplaces transformation; Numerical methods of solving ODEs, 2h, Learning outcomes:5,6,7
15.2. exam, 2h, Learning outcomes:5,6,7

Course content
auditory

1.Indefinite integrals, primitive function, basic integrals, 2h, Learning outcomes:1
2.Solving indefinite integrals by substitution, and using partial fractions, 2h, Learning outcomes:1
3.Solving indefinite integrals by integration by parts, by completing the square of second degree trinomial, 2h, Learning
outcomes:1
4.Definite integrals, Newton-Leibnizs formula, 2h, Learning outcomes:1,2
5.Improper integrals, trigonometry and hyperbolic supstitutions, 2h, Learning outcomes:1,2
6.Application of definite integrals: the areas of plane figures, the arc length of a curve, volumes of solids and areas of
surfaces of revolution, 2h, Learning outcomes:1,2,3
7.Numerical methods of calculating definite integrals, 2h, Learning outcomes:1,2,3,4
8.1. exam, 2h, Learning outcomes:1,2,3,4
9.Ordinary differential equations - introduction, 2h, Learning outcomes:5
10.First order ODE with separable variables, 2h, Learning outcomes:5
11.Solving ODEs by variable substitution (homogeneous diff. eqs., ode of form y=f(ax+by+c)), 2h, Learning outcomes:5
12.Linear ODEs, homogenous and nonhomogenous, variation of constant method, integrating factor method, 2h,
Learning outcomes:5
13.Linear ODEs of second order with constant coefficients, homogenous and nonhomogenous, 2h, Learning outcomes:5
14.Solving ODEs by Laplaces transformation; Numerical methods of solving ODEs, 2h, Learning outcomes:6,7
15.2. exam, 2h, Learning outcomes:5,6,7

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Special equipment
Some of the problems are solved using the appropriate software Mathematica.

Exam literature Basic literature:
1. P. Javor: Uvod u matematičku analizu, Školska knjiga, Zagreb, 1983.
2. S. Suljagić: Matematika II, skripta, Zagreb, 2006.
3. I. Slapničar: Matematika 2, skripta, Split, 2008.
4. B. P. Deminovič: Zadaci i rješeni primjeri iz više matematike, Danjar, Zagreb, 1995.
Additional literature:
1. L. Krnić, Z. Šikić: Račun diferencijalni i integralni, I dio, Školska knjiga, Zagreb, 1992.
2. I. Ivanšić: Fourierov red i integral, diferencijalne jednadžbe, skripta, FER, Zagreb, 1997.
3. T. Bradić, R. Roki, J. Pečarić, M. Strunje: Matematika za tehničke fakultete, Multigraf, Zagreb, 1994.
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Students obligations No special requirements.
Knowledge
evaluation during
semester

Two exams during semester

Ratings by the outcome: maximum 100 points
50-62 sufficient (2)
63-75 good (3)
76-88 very good (4)
89-100 excellent (5)

Knowledge
evaluation after
semester

Written exam 60% of mark

Ratings of written part of the exam: maximum 100 points
50-62 sufficient (2)
63-75 good (3)
76-88 very good (4)
89-100 excellent (5)

Oral exam 40% of mark
Student activities: Aktivnost ECTS

 (Written exam) 4
 (Oral exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by dipl.ing.mat Tihana Strmečki., 19.05.2016.
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Code WEB/ISVU 23505/156257 ECTS 3.0 Academic year 2018/2019
Name Business English Language in Mechanical Engineering
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - elective course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (30+0+0+0)
30

Teachers Lectures:1. dr.sc. Biljana Stojaković ,prof.v.š. u trajnom zvanju
Auditory exercises:dr.sc. Ivana Špiranec prof. visoke škole

Course objectives To develop basic language skills, taking into consideration the field of expertise; to enable students to carry out both
written and oral communication, to write a cv and a job application letter, to prepare students for a job interview

Learning outcomes: 1.to write a job application letter. Level:6,7
2.to wirte a cv. Level:6,7
3.to relate academic degrees in engineering education in various countries. Level:6,7
4.to relate levels of engineering education in the English speaking countries and in Croatia. Level:6,7
5.to analyse elements of a job interview. Level:6
6.to present a company. Level:6,7
7.ability to present specific subjects related to the field of expertise. Level:6,7
8.ability to give comments on subjects related to the field of expertise. Level:6
9.ability to write a summary of a specific text related to the field of expertise. Level:6,7
10.ability to combine the expressions used in business communication (both oral and written). Level:6,7
11.to generate dialogues. Level:6,7
12.to analyse phraseology in making phone calls. Level:6
13.to analyse acronyms and abbreviations in business communication. Level:6
14.to analyse word formation in English. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Simulations
Discussion
Questions and answers
Seminar, students presentation and discussion
Homework presentation

Methods of carrying
out auditory
exercises

Group problem solving
Traditional literature analysis
Data mining and knowledge discovery on the Web
Essay writing
Discussion, brainstorming
Interactive problem solving
Workshop
Students practice the skills of listening, reading, speaking and writing and adopt technical terminology and devolop and
practice grammatical structures characteristic for the English language.

Course content
lectures

1.Forms and levels of engineering education in English speaking countries, 2h, Learning outcomes:3,4
2.Academic degrees in engineering education in various countries, 2h, Learning outcomes:3,4
3.Jobs in Mechanical Engineering, 2h, Learning outcomes:3,4
4.Business Letter, 2h, Learning outcomes:1,2,4
5.Acronyms and abbreviations in business communication, 2h, Learning outcomes:13
6.Phraseology used in making phone calls, 2h, Learning outcomes:12
7.Preliminary exam, 2h, Learning outcomes:1,2,4,12,13
8.CV, 2h, Learning outcomes:2
9.Job application letter, 2h, Learning outcomes:1
10.Job interview , 2h, Learning outcomes:5
11.Job interview, 2h, Learning outcomes:5
12.Job interview, 2h, Learning outcomes:5
13.Presenting a company, 2h, Learning outcomes:6
14.Business environment terminology, 2h, Learning outcomes:6,10
15.Preliminary exam, 2h, Learning outcomes:5,6

Course content
auditory

1.Mechanical engineering business environment; vocabulary exercises, 2h, Learning outcomes:7,8,11
2.Printing and additive manufacturing;grammar patterns , 2h, Learning outcomes:7,8
3.Actuators in motion control systems; grammar patterns, vocabulary exercises, 2h, Learning outcomes:7,8
4.Optimising operation through advanced process control; making dialogues, 2h, Learning outcomes:11,13
5.Cyborg plants; grammar patterns, 2h, Learning outcomes:7,8,10,11,13
6.Preliminary exam, 2h, Learning outcomes:7,8,9,10,11,12,13
7.Describing improvements and redesigns; word formation in English, 2h, Learning outcomes:11,14
8.Turning waste into heat; grammar and vocabulary structures, 2h, Learning outcomes:2
9.Virtual reality; grammar and vocabulary structures, 2h, Learning outcomes:1
10.Job interview simulation, 2h, Learning outcomes:5,11
11.Wind turbine noise; grammar and vocabulary structures, 2h, Learning outcomes:8,10,11
12.Dutch electric trains; grammar and vocabulary exercises, 2h, Learning outcomes:8,10,11
13.Technology privacy rules; grammar and vocabulary structures, 2h, Learning outcomes:8,10,11
14.Collaborative robot tests; grammar and vocabulary structures, 2h, Learning outcomes:6,8,10,11
15.Preliminary exam, 2h, Learning outcomes:6,8,10,11

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector
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Video equipment
Operating supplies

Exam literature Osnovna:
Hercezi-Skalicki, M. Reading Technical English for Academic Purposes, Školska knjiga, Zagreb, 1993.
Tekstovi preuzeti s interneta i iz časopisa The Engineer koji su obrađeni na predavanjima.
Tekstovi preuzeti s internet (Design News, etc.9
Additional literature:
Bartolić, Lj. Tehnički rječnik brodogradnje, strojarstva i nuklearne tehnike, Školska knjiga, Zagreb, 1991.
Ashley, A.A. Handbook of Commercial Correspondence. OUP, 2000
On-line dvojezični i jednojezični rječnici.

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Regular attendance, mini-tests, homework, seminars, written tests

Knowledge
evaluation after
semester

Both written and oral exam

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 1
 (Activity in class) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Professor Biljana Stojakovic, PhD
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Code WEB/ISVU 23506/156258 ECTS 3.0 Academic year 2018/2019
Name Business German Language in Mechanical Engineering
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - elective course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (30+0+0+0)
30

Teachers Lectures:1. Marija Krstinić
Auditory exercises: Marija Krstinić

Course objectives To qualify students to translate English texts related to the field of expertise. To enable students to to reach the A2
level (and certain elements of B1/B2 level) according to the Common European framework of reference for language
learning

Learning outcomes: 1.ability to make a presentation of a chosen/given text related to the field of expertise. Level:6,7
2.ability to communicate and discuss professional topics. Level:6
3.ability to write a summary on a chosen professional topic. Level:6,7
4.ability to understand lectures on professional subjects in German . Level:6,7
5.ability to combine expressions typical for business communication . Level:6,7
6.ability to write a business letter using the standard letter style. Level:6
7.ability to write translation of professional text from German into Croatian by means of a dictionary. Level:6,7
8.ability to analyse language rules and to integrate them into a new context). Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Questions and answers
Homework presentation
The lectures are only to a lesser extent, when necessary, conceived as a frontal presentation of the lecturer. The
students by their questions, which are the indicators of the intensity of the material adopted, may influence to the
course of the lectures and according to their preferences to the selection of texts. The lectures are conceived in
intercultural and interdisciplinary terms.

Methods of carrying
out auditory
exercises

Group problem solving
Interactive problem solving
During the auditory exercises the students solve various types of assignments continuously being pointed to cognitive,
metacognitive and socioaffective strategies of learning which makes independent learning easier. They are trained to
use dictionaries and text-books on their own (traditional as well as mediated by electronic media), as well as various
reading techniques and to summary writings and basic business and everyday communication.

Course content
lectures

1.Aktueller Text: CeBIT (Filme: Geschichte, Aktuelles); Ausstellungen und Fachmessen, 2h, Learning outcomes:4,7
2.Andere Laender andere Sitten (geschaeftliche Kommunikation schriftlich/muendlich), Briefvorlagen, 1h, Learning
outcomes:5,6,8
Anweisungen: Recherchieren, Referate schreiben, referieren, 1h, Learning outcomes:2,3
3.Gutes Benehmen ist auch fuer Berufsanfaenger wichtig, 1h, Learning outcomes:2,4,5,7
Konjunktiv Praeteritum / Konditional, 1h, Learning outcomes:8
4.Sieben Dinge, die Sie nie zu Ihrem Chef sagen sollten, 1h, Learning outcomes:4,5,7,8
Konjunktiv Plusquamperfekt, 1h, Learning outcomes:4,8
5.Prozessautomatisierung und Robotik, 1h, Learning outcomes:4,7
Adjektiv als Attribut und als Teil des Praedikats, Partizipien (Praesens, Perfekt), 1h, Learning outcomes:4,8
6.Partizipialuasdruecke, Umformung: Partizipialausdruck - Relativsatz, 2h, Learning outcomes:4,8
7.Automatisationsanlagen, 1h, Learning outcomes:7,8
Umformung: Relativsatz - Partizipialausdruck, 1h, Learning outcomes:4,8
8.Verfahrenstechniken; Rektion der Verben, 2h, Learning outcomes:1,3,8
9.Werkstoffe fuer den Maschinenbau , 1h, Learning outcomes:7,8
Pronominal- und Frageadverbien, 1h, Learning outcomes:4,8
10.Metallographie oder Werkstoffanalyse, 1h, Learning outcomes:4,7
Komparation; Negationen, 1h, Learning outcomes:8
11.Umweltschutz; Alternative Energiequellen, 2h, Learning outcomes:4,8
12.Computergeschichte (Film), 2h, Learning outcomes:4,8
13.Internet, 1h, Learning outcomes:8
Gekuerzte Saetze (Wiederholung), 1h, Learning outcomes:8
14.Vieltelefonieren mit dem Handy gehirnschaedigend, 1h, Learning outcomes:4,7,8
Relativsaetze (Wiederholung), 1h, Learning outcomes:8
15.Aktueller Text (Anlass), 2h, Learning outcomes:4,7,8

Course content
auditory

1.Arbeit mit dem Vokabelliste, 1h, Learning outcomes:4,7
Kurzgespraeche: Auf Geschaeftsreise (am Bahnhof, am Flughafen, im Hotel), 1h, Learning outcomes:5,8
2.Briefe schreiben (geschaeftlich/privat), 2h, Learning outcomes:7,8
3.Konjunktiv Praeteritum / Konditional (schriftliche Uebungen); Referieren zum gewaehlten Thema, 2h, Learning
outcomes:1,2,3,8
4.1. Kolloquium (Fachtext zum Uebersetzen), 2h, Learning outcomes:7
5.Arbeit mit dem Woerterbuch; Konjunktiv Plusquamperfekt (schriftliche Uebungen), 2h, Learning outcomes:1,2,3,8
6.Umformungen (schriftliche Uebungen); Gezielte (grammatische Uebersetzung; Referieren zum gewaehlten Thema,
2h, Learning outcomes:7,8
7.Arbeit mit dem Woerterbuch; Umformungen (schriftliche Uebungen) , 2h, Learning outcomes:7,8
8.2. Kolloquium (Konjunktiv Praeteritum / Konditional; Konjunktiv Plusquamperfekt) , 2h, Learning outcomes:8
9.Arbeit mit der Vokabelliste; Pronominal- und Frageadverbien (schriftliche Uebungen), 2h, Learning outcomes:4,8
10.Komparation; Negationen (schriftliche Uebungen); Referieren zum gewaehlten Thema, 2h, Learning outcomes:1,2,8
11.Arbeit mit dem Woerterbuch; Referieren zum gewaehlten Thema, 2h, Learning outcomes:1,2,3,8
12.Umformungen: Partizipialausdruck - Relativsatz (schriftliche Uebungen); Arbeit mit der Vokabelliste, 2h, Learning
outcomes:1,2,3,8
13.3. Kolloquium (Pronominal- und Frageadverbien; Fachtext zum Uebersetzen), 2h, Learning outcomes:7,8
14.Referieren zum gewaehlten Thema, 2h, Learning outcomes:1,2,3,7
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15.1., 2., 3. Kolloquium (Wiederholung), 2h, Learning outcomes:7,8

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector
Video equipment
During the auditory exercises the students solve various types of assignments continuously being pointed to cognitive,
metacognitive and socioaffective strategies of learning which makes independent learning easier. They are trained to
use dictionaries and text-books on their own (traditional as well as mediated by electronic media), as well as various
reading techniques and to summary writings and basic business and everyday communication.

Exam literature Osnovna (basic):
Stručni časopisi iz svih područja strojarstva.
Tekstovi dostupni na stranicama Interneta
Dopunska (additional):
Rječnici (J. Kljajić, Njemačko-hrvatski praktični rječnik, Školska knjiga, Zagreb, 1998.; M. Uroić, A. Hurm, Hrvatsko-
njemački rječnik, Školska knjiga, Zagreb, 1994.; V. Dabac, Tehnički rječnik njemačko-hrvatski, Školska knjiga, Zagreb,
1969.; V. Muljević: Elektrotehnički rječnik njemačko-hrvatski, Školska knjiga, Zagreb, 1996.
Gramatike (I. Medić, Deutsche Grammatik fuer jedermann, Školska knjiga, Zagreb, 2002.; T. Marčetić, Pregled
gramatike njemačkog jezika, Školska knjiga, Zagreb, 2000.; Dreyer Schmitt: Lehr- und Uebungsbuch der deutschen
Grammatik, Verlag fuer Deutsch 2002)
M. Čičin-Šain Buljan, J. Kosanović, A. Štampalija, Poslovni njemački 1, Ekonomski fakultet, Zagreb, 1998.

Students obligations Maximum of 3 absences from exercises - 80%; Homework - 100%.
Knowledge
evaluation during
semester

Attendance: 15 checkups during semester, value 0%, for passage 80%;
Mini-exam: 3 checkups during semester, value 10%, for passage 55%;
Homework: 2 checkups, value 10%; for passage 100%
Written exam: 3 checkups, value 85%, for passage 55%

Knowledge
evaluation after
semester

Written exam: value 40%, for passage 55%. The preliminary exam includes various types of assignments for testing
knowledge of language patterns and a written translation of technical text on their own.
Oral exam: value 60%, for passage 55%. Oral exam includes 1. basic conversation on the assigned topic, 2. retelling the
short texts analyzed during the semester, 3. translation of technical texts.

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Written exam) 1
 (Activity in class) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by  Angelina Puovic
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Code WEB/ISVU 23497/156246 ECTS 6.0 Academic year 2018/2019
Name Computer Aided Design I
Status 3rd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (0+0+0+30)
120

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Lectures: Branimir Markulin Grgić
Construction exercises: Antonio Antunović dipl. ing. brodogradnje
Construction exercises: Zvonimir Petković mag. ing. mech.

Course objectives To qualify students to design components, circuits, complex tin surfaces and write technical documentation.
Learning outcomes: 1.ability to shape the process and a product. Level:6

2.ability to design mechanical parts and assemblies. Level:6,7
3.ability to devise the design process as a subsystem of the manufacturing system. Level:6
4.ability to analyse the impact of the tools, loads, materials, cost, method of production and processing. Level:6
5.ability to identify the importance and impact of standardisation, ergonomics and maintenance related to proper
design of machine parts. Level:6
6.Design - a two-piece straight box and curved box with a countersunk engraved. Level:6
7.Build a connecting rod and the nozzle. Level:6,7
8.Sketch shaft and hollow nut. Level:6
9.Solve the carrier and the cam. Level:6
10.Create thin-walled housing and ball bearing. Level:6,7
11.Combine different radii of curvature of the cap and draw a flange. Level:6,7
12.Shape exhaust manifold and a candlestick. Level:6
13.Edit flange and cutter. Level:6,7
14.Devise extension spring and heat exchanger. Level:6,7
15.Construct gears. Level:6,7
16.Draw a roller and roller workshop draft. Level:6
17.Compile machine mechanism and simulate the working principle. Level:6,7
18.Create a sheet metal housing. Level:6,7
19.Put together curved surface of the phone and vases. Level:6,7
20.Connect truss. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Demonstration
Material is delivered frontally, oral presentations, interviews and method.

How construction
exercises are held

Laboratory exercises, computer simulations
Group problem solving
Computer simulations
Workshop
Exercises are performed in groups, using the talks and demonstrations, as well as individual work.

Course content
lectures

1.Design basics, 2h, Learning outcomes:1
2.Settings, 2h, Learning outcomes:1
3.Design technologies , 2h, Learning outcomes:1
4.Product and process modelling , 2h, Learning outcomes:2
5.Design process , 2h, Learning outcomes:2
6.Design process phases , 2h, Learning outcomes:2
7.Design process as a production subsystem, 2h, Learning outcomes:3
8.Design process organisation, 2h, Learning outcomes:3
9.Information flows, 2h, Learning outcomes:3
10.Production types - traditional (individual, serial, mass) and contemporary , 2h, Learning outcomes:4
11.Module design, 2h, Learning outcomes:4
12.Design classification, 2h, Learning outcomes:4
13.Design principles, 2h, Learning outcomes:5
14.Importance of a material function, cost-effectiveness, processing type, 2h, Learning outcomes:5
15.Importance of standardisation, ergonomics, maintenance and serving and their influence on proper design of
machine parts, 2h, Learning outcomes:5

Course content
constructures

1.Designing a 3D model of the box - Sketch 2D drawing, Extrude in 3D, Shell, 2h, Learning outcomes:6
2.Making the connecting rod and the nozzle - symmetric extrude in 3D, draft, mirror, 2h, Learning outcomes:7
3.Sketching and shaft and hollow nut - revolving profile, cut revolving, 2h, Learning outcomes:8
4.Solution of carrier extruded by default path and making eccentric flywheel by mirroring, 2h, Learning outcomes:9
5.Creating a thin-walled housing - swept with guided curves and manufacture of ball bearing - circular pattern, 2h,
Learning outcomes:10
6.Combining different radii of curvature of the cap and drawing flanges - drilling with , 2h, Learning outcomes:11
7.Formatting exhaust manifold - 3D-sketch and making the candlestick - revolving and swept, 2h, Learning
outcomes:12
8.Editing flanges and cutter -loft, 2h, Learning outcomes:13
9.Devise extension spring and a heat exchanger - apply the equation, add names, 2h, Learning outcomes:14
10.Construction gear, 2h, Learning outcomes:15
11.Drawing roller and making workshop drawings of roller, 2h, Learning outcomes:16
12.Assembling the mechanisms of the elements and simulation of principles of motion, 2h, Learning outcomes:17
13.Creating a sheet metal casing, 2h, Learning outcomes:18
14.Stacking curved surface - the phone and vase - transparency, 2h, Learning outcomes:19
15.Connecting trusses - 3D sketching, 2h, Learning outcomes:20

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
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Whiteboard with markers
Overhead projector
classrooms, a projector, a computer lab

Exam literature Osnovna:
1. Kostelić A., Marjanović D., Znanost o konstruiranju, EGE Zagreb, 1997.
2. Hubka V Eder. W.E. Marjanović D: Osnove konstruiranja
3. Hubka V Eder. W.E. Principles of Engineering Design, Heurista, Zrich, 1987.
Dodatna:
1. Lee, K: Principles of CAD/CAM Systems, Addison Wesley Longman, Mexico city 1999
2. Student Guide Solid Edge Fundamentals MTO1413-SG-180
3. Slade Ivo - Vježbe iz konstruiranja računalom - Solid Works

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Regular attendance,
Colloquium - theoretical issues,
Colloquium - graphical tasks

Knowledge
evaluation after
semester

Written exam
Verbally exam

Student activities: Aktivnost ECTS
 (Constantly tested knowledge) 2
 (Practical work) 2
 (Written exam) 2

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
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Code WEB/ISVU 23346/147163 ECTS 6.0 Academic year 2018/2019
Name Electrical Engineering
Status 2nd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+45 (30+15+0+0)
105

Teachers Lectures:1. izv. prof. dr. sc. Edouard Ivanjko
Lectures:dr.sc. Žarko Nožica
Auditory exercises: Milivoj Mandić
Laboratory exercises: Dino Čakija
Laboratory exercises: Josip Ćurković mag. ing. el. techn. inf.

Course objectives  Acquiring basic knowledge in electrical engineering.
Learning outcomes: 1.ability to solve simple problems related to electromagnetism. Level:6

2.ability to solve simple problems related to electrical engineering. Level:6
3.ability to calculate parameters of electrical networks. Level:6
4.ability to test experimentally the basic laws of physics relevant for electrical engineering. Level:6
5.ability to analyse specific problems, calculate values and estimate the physical relevance of the values calculated .
Level:6,7
6.Analyze voltages and currents in RLC circuits with AC source. Level:6
7.analizy transition state for circuits with R,C, L elements and with a DC source. Level:6
8.Calculate effective and average voltage and current values. Level:6
9.DC circuit analysis using basic law's and methods.. Level:6
10.Measure electrical parameters in DC circuits. Level:7
11.identify basic parameters in electrostatics. Level:6
12.Analyse circuits with capacitors. Level:6
13.analyse simple magnetic circuits. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Discussion
Questions and answers
Emphasis on physical explanations and graphical illustrations/characteristics of electrical circuits, components and
machines. Mathematical formalism is used to a minimal extent. Giving a series of examples of the use of electrical
devices and machines.

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Numerical examples of solving/calculating simple electrical and magnetic circuits. Simple numerical examples related
to the characteristics of electrical machines. Initiating discussions with students and stressing the examples from
practical use.

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Group problem solving
Independent exercises in groups on specially prepared experimental setups for fundamentals of electrical engineering.
Demonstration exercises in the field of electrical machines with intensive participation/questioning of students. The
students make reports from the exercises

Course content
lectures

1.Elektrostatics, basic electrical properties, 2h, Learning outcomes:11
2.Electrical field, electrical induction, electrical potential, 2h, Learning outcomes:11
3.Capacitor, energy, basic connections, 2h, Learning outcomes:12
4.Magnetism: magnetic field, 2h, Learning outcomes:1,13
5.Magnetic parameters, magnetic field, 2h, Learning outcomes:1,13
6.forces between two conductor lines, electromagnetic induction, 2h, Learning outcomes:1,13
7.induction, magnetic field energy, 2h, Learning outcomes:1,13
8.Energy transformation between electrical and magnetic field, 2h, Learning outcomes:1,7
9.Direct current, resistance, 2h, Learning outcomes:10,12
10.Electrical sources, 2h, Learning outcomes:10,12
11.Electrical circuit, Kirchhoff, 2h, Learning outcomes:10,11,12
12.Connecting electrical sources, kcomplex electrical circuits, measuring instruments, 2h, Learning outcomes:9,10
13.Alternating current circuits, frequency, phase, 2h, Learning outcomes:5,6
14.Reprezentations and calculations with alternating current, R,L,C circuits under alternating current condition, 2h,
Learning outcomes:5,6
15.Solving AC circuits, power and power factor, , 2h, Learning outcomes:3,5

Course content
auditory

1.Elektrostatics, basic electrical properties, 2h, Learning outcomes:11
2.Electrical field, electrical induction, electrical potential, 2h, Learning outcomes:11
3.Capacitor, energy, basic connections, 2h, Learning outcomes:12
4.Magnetism: Fundamental laws, 2h, Learning outcomes:1,13
5.Magnetic parameters, magnetic field, 2h, Learning outcomes:1,13
6.forces between two conducting lines, electromagnetic induction, 2h, Learning outcomes:1,13
7.induction, magnetic field energy, 2h, Learning outcomes:1,13
8.Energy transformation between electrical and magnetic field, 2h, Learning outcomes:1,7
9.Direct current, resistance, 2h, Learning outcomes:10,11,12
10.Electrical sources, 2h, Learning outcomes:10,12
11.Electrical circuits, Kirchhoff, 2h, Learning outcomes:5,10,11,12
12.Connecting electrical sources, kcomplex electrical circuits, measuring instruments, 2h, Learning outcomes:9,10
13.Alternating current circuits, frequency, phase, 2h, Learning outcomes:5,6,9,10
14.Reprezentations and calculations with alternating current, R,L,C circuits under alternating current condition, 2h,
Learning outcomes:5,6
15.Solving AC circuits, power and power factor, , 2h, Learning outcomes:3,5
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Course content
laboratory

1.Electrical charges and electrical influence, 3h, Learning outcomes:4
2.Magnetism, magnetic field, magnetic induction, 3h, Learning outcomes:1,4
3.Ohm, 3h, Learning outcomes:4,10,11,13
4.Transitions in circuits containing R, C, L elements under DC conditions, 3h, Learning outcomes:4,7,13
5.The analysis of circuits that contain R,C, L elements under AC conditions, 3h, Learning outcomes:4,6
6.no lecture, 2h
7.no lecture, 2h
8.no lecture, 2h
9.no lecture, 2h
10.no lecture, 2h
11.no lecture, 2h
12.no lecture, 2h
13.no lecture, 2h
14.no lecture, 2h
15.no lecture, 2h

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Overhead projector

Exam literature Osnovna:
1. V. Pinter, "Osnove elektrotehnike I i II", Tehnička knjiga , Zagreb 1994.
2. E. Stanić, "Osnove elektrotehnike", Školska knjiga, Zagreb, 2006.
3. M. Essert, Z. Valter, "Osnove elektrotehnike", Liber, Zagreb, 1990.
Dodatna:
1. B.Kuzmanović: Osnove elektrotehnike I, II, Element, Zagreb 2011

Students obligations maximum of 3 absences from classes
Knowledge
evaluation during
semester

Kolokvij, numeri zadaci#3#33#40$Kolokvij, teorijska pitanja#3#33#50$

Knowledge
evaluation after
semester

Taking the exam by two preliminary exams.

Student activities: Aktivnost ECTS
 (Classes attendance) 3
 (Constantly tested knowledge) 3

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by professor Žarko Nožica, PhD
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Code WEB/ISVU 23791/170558 ECTS 5.0 Academic year 2018/2019
Name Electrical Servo Drives
Status 5th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (15+15+0+0)
90

Teachers Lectures:1. prof. dr. sc. Dario Matika
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Auditory exercises:prof. dr. sc. Dario Matika
Auditory exercises: Antonia Penđer mag. ing. stroj.
Laboratory exercises:prof. dr. sc. Dario Matika

Course objectives To transfer to students the basic knowledge related to electrical drives, placing a special emphasis on servo drives.
Learning outcomes: 1.ability to distinguish between the terms - management, control and guidance electric motor drive in Mechatronics.

Level:6
2.ability to distinguish between the main elements of mechatronic systems and their functions (control, microcomputer,
actuator, sensor and interface). Level:6
3.ability to calculate the parameters of AC and DC electric motor drive in Mechatronics. Level:6
4.ability to calculate the parameters of the controller, actuator and sensor. Level:6
5.ability to outline transient response and transfer function of electric motor drive in Mechatronics. Level:6
6.ability to link knowledge from the fields of electrical, pneumatic and hydraulic. Level:6,7
7.ability to calculate the control parameters in state - space representation and via root locus. Level:6
8.ability to analyze, simulate and demonstrate the work of electric motor drive in Mechatronics. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Demonstration
Simulations
Discussion

Methods of carrying
out auditory
exercises

Laboratory exercises, computer simulations
Discussion, brainstorming
Computer simulations
Illustrations of operating regimes of electrical drives and of motor selection on simple numerical examples. Illustration
of electrical drive control by computer simulation (demonstration) and discussions with the students.

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Laboratory exercises, computer simulations
Discussion, brainstorming
Demonstration exercises - intensive discussions with the students. The students make reports from the exercises.

Course content
lectures

1.Introduction to electrical drives in Mechatronics, 2h
2.Classification and basic characteristics of electric drives in Mechatronics, 2h, Learning outcomes:1,2
3.DC drives and inverters in Mechatronics - Part 1, 2h, Learning outcomes:1,2,3
4.DC drives and inverters in Mechatronics - Part 2, 2h, Learning outcomes:1,2,3
5.AC drives and inverters in Mechatronics - Part 1, 2h, Learning outcomes:1,2,3
6.AC drives and inverters in Mechatronics - Part 2, 2h, Learning outcomes:1,2,3
7.The first control task, 2h, Learning outcomes:1,2,3
8.Process controllers and sensors in Mechatronics - Part 1, 2h, Learning outcomes:1,2,4
9.Process controllers and sensors in Mechatronics - Part 2, 2h, Learning outcomes:1,2,4
10.Power Electronics in Mechatronics, 2h, Learning outcomes:1,2,5
11.Interfaces of electric drives in Mechatronics, 2h, Learning outcomes:1,2
12.Remote control and monitoring of electric drives in Mechatronics, 2h, Learning outcomes:1,2
13.Examples of electric drives in Mechatronics - Part 1, 2h, Learning outcomes:6,8
14.Examples of electric drives in Mechatronics - Part 2, 2h, Learning outcomes:6,8
15.The second control task, 2h, Learning outcomes:6,8

Course content
auditory

1.Calculation of the static characteristics of a DC electric drives in Mechatronics - Part 1, 1h, Learning outcomes:3,4
2.Calculation of the static characteristics of a DC electric drives in Mechatronics - Part 2, 1h, Learning outcomes:3,4
3.Calculation of the dynamic characteristics of the DC electric drives in Mechatronics - Part 1, 1h, Learning
outcomes:3,4
4.Calculation of the dynamic characteristics of the DC electric drives in Mechatronics - Part 2, 1h, Learning
outcomes:3,4
5.Calculation of the characteristics of inverters and routers, 1h, Learning outcomes:3,4
6.Calculation of the static characteristics of an AC electric drives in Mechatronics - Part 1, 1h, Learning outcomes:3,4
7.Calculation of the static characteristics of an AC electric drives in Mechatronics - Part 2, 1h, Learning outcomes:3,4
8.The first control task, 1h, Learning outcomes:3,4
9.Calculation of dynamic characteristics of AC electric drives in Mechatronics - Part 1, 1h, Learning outcomes:3,4
10.Calculation of dynamic characteristics of AC electric drives in Mechatronics - Part 2, 1h, Learning outcomes:3,4
11.Calculation of the characteristics of the frequency converter, 1h, Learning outcomes:3,4
12.Calculation of the parameter PID controller electric drives, 1h, Learning outcomes:3,4
13.Calculation of parameters of cascade control electric drives, 1h, Learning outcomes:3,4,5
14.The parameters of the process computer control of Electric Drives, 1h, Learning outcomes:3,4,5
15.The second control task, 1h, Learning outcomes:3,4,5

Course content
laboratory

1.Basic characteristics of Matlab, 1h, Learning outcomes:7,8
2.Introduction to simulation of electric drives in the state space, 1h, Learning outcomes:7,8
3.Introduction to simulation of electric drives using the characteristics of the root, 1h, Learning outcomes:7,8
4.Analysis and simulation of a motorized drive in the states - Part I, 1h, Learning outcomes:7,8
5.Analysis and simulation of a motorized drive in the states - Part II, 1h, Learning outcomes:7,8
6.Synthesis of electric drives - Part I, 1h, Learning outcomes:7,8
7.Synthesis of electric drives - Part II, 1h, Learning outcomes:7,8
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8.A simulation using the characteristics of the root - Part I, 1h, Learning outcomes:7,8
9.A simulation using the characteristics of the root - Part II, 1h, Learning outcomes:7,8
10.Simulation and demonstration of DC motor -Part I, 1h, Learning outcomes:7,8
11.Simulation and demonstration of DC motor -Part II, 1h, Learning outcomes:7,8
12.Simulation and demonstration of an AC motor - Part I, 1h, Learning outcomes:7,8
13.Simulation and demonstration of an AC motor - Part II, 1h, Learning outcomes:7,8
14.Simulation and demonstration of stepper motor -Part I, 1h, Learning outcomes:7,8
15.Simulation and demonstration of stepper motor -Part II, 1h, Learning outcomes:7,8

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Whiteboard with markers
Overhead projector

Exam literature Osnovna:
1. T. Bjažić, Bilješke predavanja (prezentacije i upute za laboratorijske vježbe)
2. Vlastite bilješke s predavanja
Dodatna:
1. W. Leonhard, "Control of Electrical Drives, Third Edition", Springer, Berlin, 2001.
2. R. Krishnan, "Electric Motor Drives - Modeling, Analysis and Control, Prentice Hall, New Jersey, 2001.
3. R. Krishnan, Permanent Magnet Synchronous and Brushless DC Motor Drives, CRC Press, Taylor Francis Group, Boca
Raton, 2010.

Students obligations s Student must achieve minimum 50% of points in laboratory exercises
Knowledge
evaluation during
semester

Lecture activities maximum 10 points, 0 points to pass
Laboratory exercises maximum 20 points, minimum 10 points to pass
First exam maximum 25 points, minimum 12.5 points to pass
Second exam maximum 25 points, minimum 12.5 points to pass
Oral exam maximum 20 points, minimum 10 points to pass
Toatal: 100 points
Grades:
50 - 2
62 - 3
75 - 4
87 - 5

Knowledge
evaluation after
semester

Laboratory exercises maximum 10 points
Written exam maximum 40 points, minimum 20 points to pass
Oral exam maximum 50 points, minimum 25 points to pass
Toatal: 100 points
Grades:
50 - 2
62 - 3
75 - 4
87 - 5

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Written exam) 1
 (Oral exam) 1
 (Constantly tested knowledge) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Prof. Dario Matika, Ph.D. and Toni Bjažić, Ph.D., senior lecturer
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Code WEB/ISVU 23796/170564 ECTS 4.0 Academic year 2018/2019
Name Energy Management
Status 5th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (10+20+0+0)
60

Teachers Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Lectures:Dr.sc. Vlasta Zanki dipl.ing.stroj.
Auditory exercises:Dr.sc. Vlasta Zanki dipl.ing.stroj.
Laboratory exercises:Dr.sc. Vlasta Zanki dipl.ing.stroj.

Course objectives Learn the basics of energy management and energy efficiency level of buildings. The student should acquire the basic
knowledge about parts of energy management systems, order of introduction, integration of energy management with
building management systems, integration with system IoT and the role of the "smart" cities and are familiar with the
current EU and international standards and regulations.

Learning outcomes: 1.planning system boundaries. Level:6,7
2.differentiate the types of energy consumers. Level:6
3.identify key parameters that affect energy. Level:6
4.identify multidisciplinary power management. Level:6
5.connect buildings with information technology. Level:6,7
6.analyze energy consumption in buildings. Level:6
7.identify areas for the implementation of energy. Level:6
8.analyze international standards for energy management. Level:6
9.distinguished areas of certification and legal obligations. Level:6
10.analyze the impact of training on energy management. Level:6
11.analyze the impact of energy efficiency on competitiveness. Level:6
12.analysis of funding models. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Demonstration
Simulations
Discussion
Questions and answers
Seminar, students presentation and discussion

Methods of carrying
out auditory
exercises

Data mining and knowledge discovery on the Web

Methods of carrying
out laboratory
exercises

Laboratory exercises, computer simulations
Discussion, brainstorming
Computer simulations
Interactive problem solving

Course content
lectures

1.Basic terms of energy consumption, 2h, Learning outcomes:1,2
2.Consumers of energy in buildings, 2h, Learning outcomes:1,2
3.Energy audits, energy certification, 2h, Learning outcomes:2,3,6,7,9
4.The collection of data on energy consumption, 2h, Learning outcomes:3,5
5.Remote reading of energy consumption, 2h, Learning outcomes:5
6.Modeling energy consumption, 2h, Learning outcomes:5,6,7
7.The parameters that affect energy use and consumption indicators, 2h, Learning outcomes:3,4,6,7
8.Information technology in energy management, 2h, Learning outcomes:5
9.IoT, 2h, Learning outcomes:5
10.International standards in energy management, 2h, Learning outcomes:7
11.legislative environment, 2h, Learning outcomes:8
12.Training stakeholders in energy management, 2h, Learning outcomes:9
13.Funding models of energy-efficient and energy management, 2h, Learning outcomes:12
14.Energy and Competitiveness, 2h, Learning outcomes:10
15.The role of energy management in smart cities and green and smart buildings, 2h, Learning outcomes:3,4,7,10

Course content
auditory

1.no classes
2.no classes
3.no classes
4.no classes
5.no classes
6.no classes
7.no classes
8.no classes
9.no classes
10.no classes
11.no classes
12.no classes
13.no classes
14.no classes
15.no classes

Course content
laboratory

1.no clasess
2.Getting acquainted with computer programs for energy management, 2h, Learning outcomes:3,4
3.no clasess
4.The collection of data on energy consumption, 2h, Learning outcomes:2,3,5,6
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5.no clasess
6.The collection of data on energy consumption, 2h, Learning outcomes:3,4,5,6,7
7.no clasess
8.Analysis of the parameters that affect energy, 2h, Learning outcomes:6,7
9.no clasess
10.The collection of data on energy consumption, 2h, Learning outcomes:3,4,5,6,7
11.no clasess
12.The collection of data on energy consumption, 2h
13.no clasess
14.The collection of data on energy consumption, 2h, Learning outcomes:3,4,5,6,7
15.Identification of measures to improve energy efficiency, 1h, Learning outcomes:6,7

Required materials Basic: classroom, blackboard, chalk...
Special purpose computer laboratory
Overhead projector

Exam literature 1. V. Bukarica i dr, Priručnik za energetske savjetnike, UNDP, Zagreb, 2008, ISBN 978-953-7429-06-5, el. izdanje:
http://www.enu.fzoeu.hr/hio/zelena-ee-knjiznica
2. Z.Morvaj, B. Sučić, V. Zanki, G. Čaćić, Priručnik za provedbu energetskih pregleda zgrada, UNDP, Zagreb, 2010, ISBN:
978-953-7429-25-6, elektr. izdanje: http://www.enu.fzoeu.hr/hio/zelena-ee-knjiznica
3. G. Čaćić, M. Bišćan i dr., Priručnik za tjednu i dnevnu analizu i interpretaciju podataka o potrošnji energije, UNDP,
Zagreb, 2010, ISBN: 978-953-7429-27-0, elektr. izdanje: http://www.enu.fzoeu.hr/hio/zelena-ee-knjiznica
4. B. Pavković i dr., Priručnik za energetsko certificiranje zgrada, UNDP, Zagreb, 2010, ISBN: 978-953-7429-25-6, elektr.
izdanje: http://www.enu.fzoeu.hr/hio/zelena-ee-knjiznica
5. B. Pavković, V. Zanki i dr, Priručnik za energetsko certificiranje zgrada II dio, UNDP, Zagreb, 2012, ISBN:
978-953-7429-40-9, elektr. izdanje: http://www.enu.fzoeu.hr/hio/zelena-ee-knjiznica

Students obligations At most three absences from lectures and exercises, seminar delivered within.

Knowledge
evaluation during
semester

seminar

Knowledge
evaluation after
semester

Written examination / Oral

Student activities: Aktivnost ECTS
 (Seminar Work) 2
 (Written exam) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
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Code WEB/ISVU 23503/156255 ECTS 3.0 Academic year 2018/2019
Name English Language in Mechanical Engineering
Status 3rd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - elective course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (30+0+0+0)
30

Teachers Lectures:1. dr.sc. Biljana Stojaković ,prof.v.š. u trajnom zvanju
Auditory exercises:dr.sc. Ivana Špiranec prof. visoke škole

Course objectives To transfer to students the knowledge related to the importance of English in the world and in the field of expertise, to
enable students to present in English topics related to the field of expertise

Learning outcomes: 1.o analyse the position and significance of the English language in the field of expertise). Level:6
2.To integrate the mechanical engineering terminology in new contexts ). Level:6,7
3.To generate both oral and written communication in the English language). Level:6,7
4.To integrate the mechanical engineering terminology in new contexts. Level:6,7
5.to generate translation of texts related to the field of expertise. Level:6,7
6.To categorize both English and Croatian mechanical engineering and IT terminologies. Level:6
7.To make comments on issues related to both the English and Croatian languages used in Mechanical engineering)).
Level:6
8.To make a difference between the language used in the field of expertise and standard language. Level:6
9.To make comments on the quality of the contents in the English language posted on the Internet, especially those
related to the field of expertise. Level:6
10.To analyse the Internet language translation services. Level:6
11.to present subjects related to the field of expertise. Level:6,7
12.To generate dialogues related to the field of expertise. Level:6,7
13.To analyse types of dictionary. Level:6
14.To make a difference between the free word order in Croatian and the fixed word order in English. Level:6
15.To generate sentences by applying the procedure of sequence of tenses . Level:6,7
16.To identify regular and irregular forms of plural in the English language. Level:6
17.To analyse the English language aspect categories. Level:6
18.To analyse the significance of renewable energy sources.. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Guest lecturer
Case studies
Demonstration
Simulations
Discussion
Questions and answers
Seminar, students presentation and discussion
Homework presentation
The teacher presents the material using a text in the field of expertise which is a source for acquiring new knowledge
on a particular topic. The lectures given refer to general topics which have great influence on the field of expertise. The
students by their questions, which are the indicator of the intensity of the material adopted, may influence the course
of the lecture..

Methods of carrying
out auditory
exercises

Group problem solving
Traditional literature analysis
Data mining and knowledge discovery on the Web
Essay writing
Discussion, brainstorming
Interactive problem solving
Workshop
Through exercises of listening, reading, speaking and writing the students adopt technical terminology and develop and
practice grammatical structrues characteristic for English language.

Course content
lectures

1.English as a lingua franca, 2h, Learning outcomes:1,4
2.English in engineering, 2h, Learning outcomes:1,3,4,11
3. Mechanical engineering terminology, 2h, Learning outcomes:2,3,4,6,11
4.Croatian IT terminology, 2h, Learning outcomes:2,3,4,7,11
5.English on the Internet, 2h, Learning outcomes:2,3,4,9,11
6.Machine translation, 2h, Learning outcomes:1,2,3,4,7,9,10,11
7.Internet translation services, 2h, Learning outcomes:1,3,4,5,7,9,10,11
8.Dictionary, 2h, Learning outcomes:1,3,4,5,7,11,13
9.Learning English Online, 2h, Learning outcomes:1,3,4,5,6,7,9,10,11
10.Preliminary exam, 2h, Learning outcomes:1,2,3,4,6,7,9,10,11,13
11.Direct and Indirect Speech, 2h, Learning outcomes:3,4,6,7,8,9,11,14
12.Sequence of tenses, 2h, Learning outcomes:3,4,7,8,9,11,14,15
13.Plural of nouns in both English and Croatian, 2h, Learning outcomes:1,3,4,10,11,16
14.Aspects of English Verb Tenses, 2h, Learning outcomes:1,3,4,10,11,17
15.Preliminary exam, 2h, Learning outcomes:1,3,4,5,7,8,9,10,11,13,14,15,16,17

Course content
auditory

1.Materials and characterics of materials; English verb tenses, 2h, Learning outcomes:2,3,4,7,10,11
2.Smart materials; English verb tenses, 2h, Learning outcomes:2,3,4,7,10,11
3.Computers in engineering; English verb tenses, 2h, Learning outcomes:2,3,4,7,10,11
4.Computer aided manufacturing; Active voice/Passive voice, 2h, Learning outcomes:2,3,4,7,10,11
5.Fractal Roborts; Active voice/Passive voice, 2h, Learning outcomes:2,3,4,7,10,11,12
6.Friction; comparison of adjectives and adverbs, 2h, Learning outcomes:2,3,4,7,10,11
7.preliminary exam, 2h, Learning outcomes:2,3,4,7,10,11
8.Engineering and sustainability, 2h, Learning outcomes:2,3,4,7,10,11,17
9.Internal combustion engines; conditional clauses, 2h, Learning outcomes:2,3,4,7,10,11
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10.Electric cars; grammar structures, 2h, Learning outcomes:2,3,4,7,10,11,17
11.Solar energy; Direct and Indirect Speech, 2h, Learning outcomes:2,3,4,7,10,11,13,17
12.Tidal energy; sequence of tenses, 2h, Learning outcomes:2,3,4,7,10,11,13,14,17
13.Wind turbines; plural of nouns, 2h, Learning outcomes:2,3,4,7,10,11,15,17
14.Geothermal energy; aspect of English verb tenses, 2h, Learning outcomes:2,3,4,7,11,16,17
15.Preliminary exam, 2h, Learning outcomes:2,3,7,10,11,12,13,14,15,16,17

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector
Video equipment
Operating supplies

Exam literature Osnovna:
Tekstovi o suvremenim tehnologijama preuzeti s interneta (Design News, etc.)
Additional literature:
Bartolić, Lj. Tehnički rječnik brodogradnje, strojarstva i nuklearne tehnike, Školska knjiga, Zagreb, 1991.
On-line dvojezični i jednojezični rječnici.

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Regular attendance, mini-tests, homework, written exams

Knowledge
evaluation after
semester

Both written and oral exam

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 1
 (Written exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by dr. sc. Biljana Stojaković, prof.v.š..
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Code WEB/ISVU 23799/170568 ECTS 12.0 Academic year 2018/2019
Name Final Thesis
Status 6th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
0+320 (0+0+320+0)
40

Teachers Seminar exercises:1. Goran Sirovatka
Course objectives To enable students to master a specific area in the field of expertise.
Learning outcomes: 1.ability to write the results of a research. Level:6,7

2.ability to examine all the elements required in a task. Level:6
3.ability to analyse the obtained research results. Level:6
4.combined techniques, skills and modern tools necessary for engineering practice. Level:6,7
5.re-examine the arguments, assumptions and data in order to create opinions and contribute to solving the problem..
Level:6,7

Methods of carrying
out seminars

Traditional literature analysis
Data mining and knowledge discovery on the Web
Discussion, brainstorming
Interactive problem solving
Other
consultations

Course content
seminars

1.consultations, 2h, Learning outcomes:1,2,3
2.consultations, 2h, Learning outcomes:1,2,3
3.consultations, 2h, Learning outcomes:1,2,3
4.consultations, 2h, Learning outcomes:1,2,3
5.consultations, 2h, Learning outcomes:1,2,3
6.consultations, 2h, Learning outcomes:1,2,3
7.consultations, 2h, Learning outcomes:1,2,3
8.consultations, 2h, Learning outcomes:1,2,3
9.consultations, 2h, Learning outcomes:1,2,3
10.consultations, 2h, Learning outcomes:1,2,3
11.consultations, 2h, Learning outcomes:1,2,3
12.consultations, 2h, Learning outcomes:1,2,3
13.consultations, 2h, Learning outcomes:1,2,3
14.consultations, 2h, Learning outcomes:1,2,3
15.consultations, 2h, Learning outcomes:1,2,3

Required materials Operating supplies
-

Exam literature Prema uputama voditelja rada i izboru pristupnika (suradnja s mentorom). Predložena literatura biti će navedena u
ovisnosti o zadanoj temi.

Students obligations Regular consultations with mentor
Knowledge
evaluation during
semester

Regular consultations with mentor

Knowledge
evaluation after
semester

Turning in the thesis in writing and a public oral defence.

Student activities: Aktivnost ECTS
 (Research) 5
 (Experimental work) 2
 (Essay) 2
 (Oral exam) 3

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Čedomir Jurčec
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Code WEB/ISVU 23495/156244 ECTS 7.0 Academic year 2018/2019
Name Fluid Mechanics
Status 3rd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+40 (30+10+0+0)
140

Teachers Lectures:1. Doc.dr.sc. Tomislav Veliki dipl.ing.stroj.
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Auditory exercises:mr.sc. Ante Zaninović dipl.ing.brod.
Laboratory exercises:mr.sc. Ante Zaninović dipl.ing.brod.

Course objectives Application of Bernoulli equation and integral form the basic laws of dynamics incompressible flow on solving technical
problems.

Learning outcomes: 1.establish the basic properties of fluids. Level:6
2.calculate the force of pressure on flat and curved surfaces, and hydrostatic lift. Level:6
3.analyze the balance of fluids in relative repose: in translation and rotation. Level:6
4.analyze fluid dynamics using the Bernoulli equation. Level:6
5.check dimensional analysis. Level:6
6.analyze hydraulic calculation of pipelines. Level:6
7.analyze the basic laws of mechanics in a moving coordinate system. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Simulations

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Interactive problem solving

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment

Course content
lectures

1.INTRODUCTION; Fluid or liquid. The concept of a continuum. The basic properties of the fluid density, saturation
pressure, volume modulus of elasticity, viscosity., 2h, Learning outcomes:1
2.The forces in the fluid: the mass forces, surface forces. hydrostatics; The basic equation of fluid statics. The balance
of the liquid in the field of gravity, 2h, Learning outcomes:2
3.Hydrostatic pressure gauges. Determination of pressure on flat and curved surfaces. hydrostatic buoyancy, 2h,
Learning outcomes:3
4.The balance of fluids in relative repose: in translation and rotation, 2h, Learning outcomes:3
5.Fluid kinematics; Lagrange and Euler description flow. Material derivative. Streaming. The flow of fluid, 2h, Learning
outcomes:3
6.FLUID DYNAMICS; Bernoulli equation. Changing pressure perpendicular to the flow. Measuring fluid velocity (Pitot and
Prandtl-Pitot tube)., 2h, Learning outcomes:4
7.Flow measurement (Venturi tube, metering station and measuring nozzle). Leakage of fluid from the container.
Cavitation. Chiffon. ejector, 2h, Learning outcomes:4
8.The dynamics of incompressible flow of material and control volume: Law of conservation of mass. The law of
momentum and angular momentum. Law kinetic energy, 2h, Learning outcomes:4
9.Basic laws for one-dimensional flow, 2h, Learning outcomes:4
10.Dimensional analysis; Dimensions and units. The basic equation of metrology., 2h, Learning outcomes:5
11.Theorem dimensional independent set. Pi-theorem. Criteria similarity in fluid mechanics, 2h, Learning outcomes:5
12.Hydraulic calculation of pipelines modified Bernoulli equation., 2h, Learning outcomes:6
13.Line losses. Local losses. Calculation of the pressure drop, flow rate and pipe diameter. Budget neokruglog pipeline
section, 2h, Learning outcomes:6
14.BASIC LAWS hydrodynamics in moving coordinate system; Translation constant speed, 2h, Learning outcomes:7
15.gg, 2h, Learning outcomes:7

Course content
auditory

1.The basic properties of fluids, 2h, Learning outcomes:1
2.forces in the fluid, 2h, Learning outcomes:2
3.the balance of fluid in relative stationary, 2h, Learning outcomes:3
4.kinematics of fluids, 2h, Learning outcomes:4
5.kinematics of fluids, 2h, Learning outcomes:4
6.fluid dynamics, 2h, Learning outcomes:5
7.fluid dynamics, 2h, Learning outcomes:5
8.first test, 2h, Learning outcomes:1,2,3,4,5
9.dimensional analysis, 2h, Learning outcomes:6
10.dimensional analysis, 2h, Learning outcomes:6
11.hydraulic calculation of pipelines, 2h, Learning outcomes:6
12.hydraulic calculation of pipelines, 2h, Learning outcomes:6
13.basic laws of mechanics in a moving coordinate system, 2h, Learning outcomes:7
14.basic laws of mechanics in a moving coordinate system, 2h, Learning outcomes:7
15.2nd colloquium, 2h, Learning outcomes:5,6

Course content
laboratory

1.no clasess
2.no clasess
3.no clasess
4.no clasess
5.no clasess
6.no clasess
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7.no clasess
8.no clasess
9.no clasess
10.no clasess
11.no clasess
12.no clasess
13.no clasess
14.no clasess
15.no clasess

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector

Exam literature Z. Virag: Hidromehanika-odabrana poglavlja, primjeri i zadaci, rukopis u proceduri izdavanja, FSB Zagreb, 1999.
M. Fancev: Mehanika fluida, članak u Tehničkoj enciklopediji br. 8,1982.
I. Alfirević, Z. Virag, Mehanika fluida, članak , Inženjerski priručnik 1, Školska knjiga, 1997.
B. R Munson, D. F:Young, T. H. Okiishi: Fundamentals of Fluid Mechanics, John Wiley Sons, 1990.

Students obligations Attendance at lectures and exercises

Knowledge
evaluation during
semester

2 tests

Knowledge
evaluation after
semester

test paper

Student activities: Aktivnost ECTS
 (Constantly tested knowledge) 4
 (Written exam) 3

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Vesna Alić-Kostešić,dipšl.ing.mech.
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Code WEB/ISVU 23504/156256 ECTS 3.0 Academic year 2018/2019
Name German Language in Mechanical Engineering
Status 3rd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - elective course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (30+0+0+0)
30

Teachers Lectures:1. Marija Krstinić
Auditory exercises: Marija Krstinić

Course objectives To qualify students to translate texts related to the field of expertise. To enable students to reach the A2 level (and
certain elements of B1 level) according to the Common European framework of reference for language learning

Learning outcomes: 1.ability to carry out standard communication related to the field of expertise . Level:6,7
2.ability to write translation of professional text from German into Croatian by means of a dictionary. Level:6,7
3.ability to define basic Mechatronics terminology . Level:6,7
4.ability to analyse similarities and differences between the structures of German and Croatian professional language.
Level:6
5.ability to identify language rules in professional texts. Level:6
6.ability to integrate professional terminology into seminars and presentations. Level:6,7
7.ability to write a business letter using standard letter style. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Questions and answers
Homework presentation
The lectures are only to a lesser extent, when necessary, conceived as a frontal presentation of the lecturer. The
students by their questions, which are the indicators of the intensity of the material adopted, may influence to the
course of the lectures and according to their preferences to the selection of texts. The lectures are conceived in
intercultural and interdisciplinary terms.

Methods of carrying
out auditory
exercises

Group problem solving
Interactive problem solving
During the auditory exercises the students solve various types of assignments continuously being pointed to cognitive,
metacognitive and socioaffective strategies of learning which makes independent learning easier. They are trained for
use dictionaries and text-books on their own (traditional as well as mediated by electronic media), as well as various
reading techniques and to summary writings and basic business and everyday communication.

Course content
lectures

1.Mechatronik in Makro-/Mikro-/Nanotechnik, 1h, Learning outcomes:3,4
Aktueller Text (Anlass): Tag der Deutschen Einheit, 1h, Learning outcomes:1,4
2.Sprachenportfolio; Neue Rechtschreibung; Zeitformen (Aktiv), 2h, Learning outcomes:1,4
3.Aktueller Text (Anlass): Nobelpreis ...; Nobelpreistraeger usw. /A. Einstein, M. Planck, P. Higgs; M. Soljacic), 2h,
Learning outcomes:1,4,5,7
4.Adaptronik, Sensorik; Zeitformen (Passiv), 2h, Learning outcomes:3,4,5
5.Kuenstliche Intelligenz; Passiversatz I, 2h, Learning outcomes:3,4,7
6.Passiversatz II; Anglizismen ohne die es nicht geht, 2h, Learning outcomes:1,3,4,7
7.Alltaegliche Phrasen; Der zerstreute Professor, 1h, Learning outcomes:1,3,4,7
Gekuerzte Nebensaetze (Infinitivgruppen), 1h, Learning outcomes:3,7
8.Laser-, Mikrofertigungstechnik, 1h, Learning outcomes:1,3,4,7
Rektion der Verben; Pronominal - und Frageadverbien, 1h, Learning outcomes:4,6,7
9.CERN (Filme: Geschichte, Aktuelles); Kroaten am CERN, 2h, Learning outcomes:1,3,4
10.Eine nette Geste; Wortbildung (Verbalsubstantive), 2h, Learning outcomes:1,4,5,7
11.Werkzeugmaschinen frueher und heute, 1h, Learning outcomes:1,2,7
Deklination der Substantive, 1h, Learning outcomes:1,3
12.Industrieroboter (Film), 2h, Learning outcomes:1,6,7
13.Mechatronik (Film), 1h, Learning outcomes:1,3,6,7
Adjektivdeklinationen, 1h, Learning outcomes:1,3
14.Im Ausland Mechatronik studieren 1 (Filme), 1h, Learning outcomes:1,3,4,5
Wortstellung im Haupt- und Nebensatz; weil/da - Saetze; als/wenn - Saetze; Relativsaetze, 1h, Learning outcomes:1,3
15.Hochschule 21; Stellenbewerbung und Vorstellungsgespraech , 2h, Learning outcomes:1,4,5,6

Course content
auditory

1.Arbeit mit dem Woerterbuch, 2h, Learning outcomes:2
2.Zeitformen - Aktiv (schriftliche Uebungen), 1h, Learning outcomes:4,5
Kurzgespraeche: Stellen Sie sich vor; Tagesablauf (Praesens), 1h, Learning outcomes:1,5
3.Arbeit mit der Vokabelliste, Referieren ueber die Resultate der Recherchen, 2h, Learning outcomes:1
4.Zeitformen (Passiv): schriftliche Uebungen, 1h, Learning outcomes:4,5
5.1. Kolloquium (Zeitformen; Fachtext zum Uebersetzen), 2h, Learning outcomes:2
6.Passiversatz (schriftliche Uebungen: Umformungen), 2h, Learning outcomes:3,4,5
7.Passiversatz (schriftliche Uebungen: Umformungen); Arbeit mit der Vokabelliste, 2h, Learning outcomes:4,5
8.2. Kolloquium (Passiversatz), 1h, Learning outcomes:4,5
Gekuerzte Nebensaetze / Infinitivgruppen (schriftliche Uebungen), 1h, Learning outcomes:5,6
9.Pronominal- und Frageadverbien (schriftliche Uebungen), 2h, Learning outcomes:1,4,5
10.1. un 2. Kolloquium (Wiederholung), 2h, Learning outcomes:2,3,6
11.Kurzgespraeche: Am telefon, im Geschaeft, 1h, Learning outcomes:1,7
Deklination der Substantive (schriftliche Uebungen, Arbeit mit dem WB), 1h, Learning outcomes:3
12.Arbeit mit dem WB, 2h, Learning outcomes:1,2,7
13.Adjektivdeklinationen (schriftliche Uebungen), 2h, Learning outcomes:3
14.3. Kolloquium Adjektivdeklinationen, Deklination der Substantive, Pronominal- und Frageadverbien, Gekuerzte
Nebensaetze), 2h, Learning outcomes:2,3,6
15.Kurzgespraeche: Im Studentenheim, in der Studentenmensa; Arbeit mit dem WB, 2h, Learning outcomes:1,2,3,5

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
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Overhead projector
During the auditory exercises the students solve various types of assignments continuously being pointed to cognitive,
metacognitive and socioaffective strategies of learning which makes independent learning easier. They are trained for
use dictionaries and text-books on their own (traditional as well as mediated by electronic media), as well as various
reading techniques and to summary writings and basic business and everyday communication.

Exam literature Osnovna:
Stručni časopisi iz svih područja strojarstva.
Tekstovi dostupni na stranicama Interneta
Additional literature:
Rječnici (J. Kljajić, Njemačko-hrvatski praktični rječnik, Školska knjiga, Zagreb, 1998.; M. Uroić, A. Hurm, Hrvatsko-
njemački rječnik, Školska knjiga, Zagreb, 1994.; V. Dabac, Tehnički rječnik njemačko-hrvatski, Školska knjiga, Zagreb,
1969.; V. Muljević: Elektrotehnički rječnik njemačko-hrvatski, Školska knjiga, Zagreb, 1996.
Gramatike (I. Medić, Deutsche Grammatik fuer jedermann, Školska knjiga, Zagreb, 2002.; T. Marčetić, Pregled
gramatike njemačkog jezika, Školska knjiga, Zagreb, 2000.; Dreyer Schmitt: Lehr- und Uebungsbuch der deutschen
Grammatik, Verlag fuer Deutsch 2002)
M. Čičin-Šain Buljan, J. Kosanović, A. Štampalija, Poslovni njemački 1, Ekonomski fakultet, Zagreb, 1998.

Students obligations Attendance 80%, Homework 100%
Knowledge
evaluation during
semester

Attendance: 15 checkups during semester, value 0%, for passage 80%;
Mini-exam: 2 checkups during semester, value 5%, for passage 55%;
Homework: 3 - 5 checkups, value 10%
Written exam: 3 checkups during semester, value 85%, for passage 55%.

Knowledge
evaluation after
semester

Written exam: 1 checkup, value 40%, for passage 55%;
Oral exam: 1 checkup, value 60%, for passage 55%.
The preliminary exam includes various types of assignements for testing knowledge of language patterns and a written
translation of technical text on their own.

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Written exam) 1
 (Activity in class) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by  Angelina Puović
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Code WEB/ISVU 23499/156248 ECTS 1.0 Academic year 2018/2019
Name Kinesiology Education III
Status 3rd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
0+30 (30+0+0+0)
0

Teachers Auditory exercises:1. pred. Valter Perinović mag. kineziologije
Course objectives To develop in students the habit of practising sports and improving their psychophysical condition and conduct
Learning outcomes: 1.ability to demonstrate how to perform properly technical elements of certain sports. Level:

2.ability to explain the basic terms related to certain sports. Level:
3.ability to explain the basic rules of certain sports. Level:
4.ability to recognize the muscle building exercises. Level:
5.ability to explain the importance of warming up and stretching. Level:
6.ability to describe the organisation of sport competitions. Level:
7.ability to understand the importance of daily workout throughout one's life. Level:

Methods of carrying
out auditory
exercises

Other

Course content
auditory

1.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
2.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
3.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
4.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
5.Improving the elements of a specific kinesiologic activity, 2h, Learning outcomes:3
6.Improving the elements of a specific kinesiologic activity, 2h, Learning outcomes:3
7.Adopting a set of warm-up exercises for a specific kinesiologic activity, 2h, Learning outcomes:4
8.Adopting a set of stretching exercises for a specific kinesiologic activity, 2h, Learning outcomes:5
9.Repeating the basic rules of a specific kinesiologic activity, 2h, Learning outcomes:6
10.Using auxiliary and elementary games in the learning process of a specific kinesiologic activity, 2h, Learning
outcomes:7
11.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:6
12.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:6
13.Competition and Games, 2h, Learning outcomes:5
14.Competition and Games, 2h, Learning outcomes:5
15.Training and automation of injury prevention exercises, 2h, Learning outcomes:4

Required materials Special equipment

Exam literature Nema
Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Prakti ispit#1#1#100$

Knowledge
evaluation after
semester

Laboratory exercises

Student activities: Aktivnost ECTS
 (Classes attendance) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
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Code WEB/ISVU 23345/147162 ECTS 5.0 Academic year 2018/2019
Name Machine Elements
Status 2nd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (15+0+0+15)
90

Teachers Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Lectures:dr. sc. Emil Barić mag. ing. mech.
Lectures: Hrvoje Galijan dipl.ing.stroj.
Auditory exercises: Hrvoje Galijan dipl.ing.stroj.
Construction exercises: Antonio Antunović dipl. ing. brodogradnje
Construction exercises:dr. sc. Emil Barić mag. ing. mech.
Construction exercises: Hrvoje Galijan dipl.ing.stroj.
Construction exercises: Goran Lukić
Construction exercises: Saša Radić
Construction exercises:mr.sc. Ante Zaninović dipl.ing.brod.

Course objectives To introduce students to the basics of machine elements (their functions, design and applications).
Learning outcomes: 1.ability to calculate the appropriate dimensions, conjunction and tolerance of shapes and dimensions, and the

appropriate texture of technical surfaces of mechatronics machine elements. Level:6
2.ability to anticipate the appropriate indecomposable welded, glued, brazed or bound joints. Level:6,7
3.ability to identify the appropriate decomposable joints, thread types and bolts, springs, etc. . Level:6
4.ability to calculate and choose between a sliding bearing and a roller bearing, and the appropriate way of lubrication
and design of a bearing location. Level:6
5.ability to suggest the appropriate coupling. Level:6,7
6.ability to anticipate the necessary elements and ways of motion transfer (belt, chain or gear). Level:6,7
7.ability to calculate the necessary motor power of a device . Level:6
8.ability to prepare the technical documentation for a program task related to the function and work mode of a device,
using the available literature on machine elements (manufacturer manuals and catalogues included). Level:6,7
9.present way of doing the exercises. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Lectures are auditory with graphical presentations using slides and foils together with models and films.

Methods of carrying
out auditory
exercises

Group problem solving
Interactive problem solving

How construction
exercises are held

Acquiring knowledge on shaping and function of machine parts of mechatronic systems. Programme assignment starts
with explaining the total function and through the propositions of the bases of calculation, according to the pattern for
the exercised, geometric values and the shapes of machine elements are defined. After making an assebly drawing and
design analysis of the positions, while presenting the programme the students also take a preliminary exam.

Course content
lectures

1.The texture of the technical surfaces, 2h, Learning outcomes:1
2.Dimensional tolerances and fits, 2h, Learning outcomes:1
3.Tolerances of form and position, 2h, Learning outcomes:1
4.Undetachable joints: Welded, glued, brazed, screwed, 2h, Learning outcomes:2
5.Detachable joints: definition of threads, labels, screws, spring elements, hub joints, joints with pins and bolts, 2h,
Learning outcomes:3
6.Elements of the transfer of motion: shafts and axletrees, 2h, Learning outcomes:6
7.Elements of the transfer motion: calculationt of twisting and bending, material selection, design, 2h, Learning
outcomes:6
8.1. test, 2h, Learning outcomes:1,2,3,6
9.Sliding and roller bearings: calculation, selection, lubrication, design of the bearing flatbed place, 2h, Learning
outcomes:4
10.Couplings: types, applications, 2h, Learning outcomes:5
11.Power transmission: belt (poly V, jagged, wedged); calculation, selection, 2h, Learning outcomes:6
12.Power transmission: chain and friction; calculation, selection, 2h, Learning outcomes:6
13.Power transmission: gears; calculation, selection, 2h, Learning outcomes:6
14.Sealing: static, dynamic, 2h, Learning outcomes:4
15.2. test, 2h, Learning outcomes:4,5,6

Course content
auditory

1.Getting familiar with the content of the auditory exercises and their realization, 1h, Learning outcomes:9
2.Assigning the 1st programmatic task of the brazed or bound -welded joint. Its Design using Excel. Calculation of the
brazed joint-instructions and an explanation., 1h, Learning outcomes:1,2
3.The Calculation of the welded construction of the 1st programmatic task- instructions and an explanation., 1h,
Learning outcomes:2
4.No classes, 2h
5.Answering exam questions on the welded and riveted joints with the springs., 1h, Learning outcomes:2,3
6.Answering exam questions on the welded and riveted joints with the springs., 2h, Learning outcomes:2,3
7.Assigning the 2nd programmatic task of the riveted joint. Its design using Excel. Calculation of the brazed joint-
instructions and an explanation., 1h, Learning outcomes:3
8.Answering exam questions on ropes and bolts., 1h, Learning outcomes:4
9.Assigning the 3rd programmatic task of the car jack. Its Design using Excel. Calculation of the car jack-instructions
and an explanation., 1h, Learning outcomes:4
10.No classes, 2h
11.Answering exam questions on power transfer with the cog and belt-drive Assistence., 2h, Learning outcomes:6,7
12.No classes, 2h
13.No classes, 2h
14.Assigning the 4th programmatic task of the shaft with 2-degree reduction gear. Its design using Excel. Calculation of
the shaft-instructions and explanations., 2h, Learning outcomes:5,8
15.No classes, 2h

                            stranica 31 / 83



Zagreb University of Applied Sciences

Study programme for academic year 2018/2019 

Course content
constructures

1.getting familiar with the content of the construction exercises and their realization, 1h, Learning outcomes:9
2.Design calculations in Excel of the 1st part of the programmatic task- selection of the conjuctions, 1h, Learning
outcomes:1
3.The calculation of the welded construction of the 1st programmatic task, 1h, Learning outcomes:2
4.Making of the workshop drawings of the 1st programmatic task with all the drawing, 2h, Learning outcomes:1,2,3,8
5.Designing assembly drawing of the 1st programmatic task with all the drawing, 1h, Learning outcomes:1,2,3,8
6.No classes, 2h
7.Design calculation in Excel of the 2nd programmatic task- number and arrangement of workshop sketches bolts, 1h,
Learning outcomes:2
8.Making the workshop drawings of the 2nd programmatic task with all the drawing, 1h, Learning outcomes:8
9.Making the assembly drawing of the 2nd programmatic task with all the drawing, 1h, Learning outcomes:8
10.Design calculation in Excel of the 3rd programmatic task- selection of the arbor and the calculation of the array, 2h,
Learning outcomes:3
11.No classes, 2h
12.Making the workshop drawings of the 3rd programmatic task with all the drawing, 2h, Learning outcomes:8
13.Making the assembly drawings of the 3rd programmatic task with all the drawing, 2h, Learning outcomes:8
14.No classes, 2h
15.Making the workshop drawings of the 4th programmatic task with all the drawing, 2h, Learning outcomes:8

Required materials Basic: classroom, blackboard, chalk...
Special purpose computer laboratory
Whiteboard with markers
Overhead projector

Exam literature Osnovna:
1. K. H. Decker: Elementi strojeva, Golden marketing - Tehnička knjiga, Zagreb, 2006.
2. M.Kostelac, Z. Herold: Predložak za izradu programskog zadatka, TVZ, 2008.
3. Katalozi proizvođača: vijaka, ležaja: spojki, opruga, i dr.
4. Norme: EN, ISO, HRN, DIN
Dodatna:
1. Studenti mogu koristiti svu raspoloživu literaturu iz područja elemenata strojeva, uključujući priručnike i kataloge s
tvorničkim proračunima proizvođača strojarskih komponenata, opreme i uređaja.

Students obligations regular class attendance
Knowledge
evaluation during
semester

two tests and programme assignments

Knowledge
evaluation after
semester

wrtiten and oral exam

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 2
 (Written exam) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Čedomir Jurčec, Hrvoje Galijan
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Code WEB/ISVU 23793/170561 ECTS 4.0 Academic year 2018/2019
Name Maintenance of Technical Systems
Status 5th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+15 (10+5+0+0)
75

Teachers Lectures:1. mr.sc. Branimir Preprotić dipl. inž. stroj.
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Auditory exercises: Darko Mitrović
Auditory exercises:mr.sc. Branimir Preprotić dipl. inž. stroj.
Laboratory exercises:mr.sc. Branimir Preprotić dipl. inž. stroj.

Course objectives To transfer to students the knowledge related to life-cycle of technical systems (TS), approach development, concept
and model of maintenance related to the TS development, strategies applied in TS and Mechatronics equipment
maintenance, elaboration of maintenance processes, TS quality features, basic technologies, diagnostics, etc. in
contemporary maintenance of Mechatronics equipment, basic elements of maintenance organisation, i.e. maintenance
management.

Learning outcomes: 1.ability to develop the foundations for a modern approach to maintenance. Level:6,7
2.ability to categorize technical systems by criticality. Level:6
3.ability to examine the recommendations issued by manufacturers of technical systems. Level:6
4.ability to keep data on delays in Mechatronics Engineering Systems. Level:6,7
5.ability to analyse data on delays and failures of technical systems. Level:6
6.ability to propose technological processes of preventive and corrective maintenance. Level:6,7
7.ability to propose a strategy for the maintenance of technical mechatronics systems. Level:6,7
8.calculate the number of employees in maintenance costs compared to TS. Level:6
9.calculate the parameters for a decision on replacing the old with the new TS. Level:6
10.examine the parameters of vibration and noise in the rotational TS. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Guest lecturer
Case studies
Demonstration
Discussion
A traditional way of lecturing will be accompanied with presentations on foils or in Power Point using the LCD projector
as well as with other presentations enabling better understanding of the material lectured (photos, diagrams of process
flow in maintenance activity and films).

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Interactive problem solving
Solving numerical problems on the blackboard from all the fields of this course with students

Methods of carrying
out laboratory
exercises

Using one of the available SW packages or a visit to a representative company which has it. Measuring of noise and
vibrations by instruments in a laboratory.

Course content
lectures

1. General terms of maintaining equipment and terminology used, 2h, Learning outcomes:1
2. The development of approaches and concepts maintenance functions in relation to the development of technical
systems, 1h, Learning outcomes:2,7
Terotechnology, TPM, Scheduled Maintenance, RCM, 1h, Learning outcomes:2,3,7
3.Terotechnology, TPM, Scheduled Maintenance, RCM, 2h, Learning outcomes:2,3,7
4.Terotechnology, TPM, Scheduled Maintenance, RCM, 1h, Learning outcomes:2,3,7
Maintenance strategy selection, 1h, Learning outcomes:7
5. Maintenance strategy selection, 1h, Learning outcomes:7
Primary and secondary maintenance tasks, 1h, Learning outcomes:6
6.Tub curve, drop the working abilities of technical systems, technical indicator correctness, 2h, Learning outcomes:4,5
7. Features quality equipment, classification equipment, 2h, Learning outcomes:3
8.Features quality equipment, classification equipment, 1h, Learning outcomes:3
 The budget availability and extraction equipment reliability and use of the results, 1h, Learning outcomes:4,5
9. The budget availability and extraction equipment reliability and use of the results, 2h, Learning outcomes:4,5
10. First Colloquium on which examines the processed material (colloquium consists of theoretical and numerical
problems, 1h, Learning outcomes:1,2,3,4,5,7
 Technology to maintain mechatronic equipment: General approach to designing and implementing technology
maintenance, 1h, Learning outcomes:3,6,7
11. Technology to maintain mechatronic equipment: General approach to designing and implementing technology
maintenance, 1h, Learning outcomes:6,7
  Parameters for determining the condition of equipment and types of diagnostics, 1h, Learning outcomes:6,7
12. Parameters for determining the condition of equipment and types of diagnostics, 1h, Learning outcomes:3,6,7
  Using different technologies in the repair of machine parts, 1h, Learning outcomes:3,6
13. Using different technologies in the repair of machine parts, 1h, Learning outcomes:3,6
 Lubrication and corrosion protection, 1h, Learning outcomes:3,6
14. Defining the process of maintaining their organizational implementation in different industries., 2h, Learning
outcomes:1,7
15. Modern solutions maintenance organization and trends in the world, 1h, Learning outcomes:6,7
Second Colloquium on the material worked out the technology and organization (IT) maintenance, 1h, Learning
outcomes:3,4,5,6,7

Course content
auditory

1. There was no need to exercise because the material has not yet been exposed, and instead exercise lecture, 1h
2. There was no need to exercise because the material has not yet been exposed, and instead exercise lecture, 1h
3. There was no need to exercise because the material has not yet been exposed, and instead exercise lecture, 1h
4.There was no need to exercise because the material has not yet been exposed, and instead exercise lecture , 1h
5. How to choose the right strategy to maintain, 1h, Learning outcomes:7
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6. How to use the theoretical bases of the TS in the definition of maintenance activities?, 1h, Learning outcomes:4,5,7
7. Solving problems from time picture of the situation, the availability and reliability, 1h, Learning outcomes:3,4,5
8. Solving problems from time picture of the situation, the availability and reliability, 1h, Learning outcomes:3,4,5
9. Solving problems from time picture of the situation, the availability and reliability, 1h, Learning outcomes:3,4,5
10.laboratory exercises, 1h
11.laboratory exercises, 1h
12.laboratory exercises, 1h
13. laboratory exercises, 1h
14. Determination of the number of employees in relation to investment in TS, 1h, Learning outcomes:8
15. Calculation of required financial elements of the decision to acquire the new TS, 1h, Learning outcomes:8

Course content
laboratory

1.lectures, 1h
2.lectures, 1h
3.lectures, 1h
4.lectures, 1h
5.exercises, 1h
6.exercises, 1h
7.exercises, 1h
8.exercises, 1h
9.exercises, 1h
10.Laboratory exercises in groups of diagnostic methods vibration and noise ball bearings, 1h, Learning outcomes:10
11.Laboratory exercises in groups of diagnostic methods vibration and noise ball bearings, 1h, Learning outcomes:10
12.Laboratory exercises in groups of diagnostic methods vibration and noise ball bearings, 1h, Learning outcomes:10
13.Laboratory exercises in groups of diagnostic methods vibration and noise ball bearings, 1h, Learning outcomes:10
14.Laboratory exercises in groups of diagnostic methods vibration and noise ball bearings, 1h, Learning outcomes:10
15.Calculation and comparison of different approaches to determine the possible replacement of the old TS new, 1h,
Learning outcomes:9

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector
The subject will be exposed with the help of LCD projectors and using plates, and the lab will use the two diagnostic
instrument

Exam literature Osnovna:
1. I. Čala: Održavanje opreme, Inženjerski priručnik, Školska knjiga, Zagreb, 2002.
2. D. Dujmović, B. Androić: Inženjerstvo pouzdanosti, I.A. Projektiranje, Zagreb, 2006.
3. D. Dereani: Održavanje elektrotehničke opreme, FESB,Split, 2014. (pripremljena za tiskanje)
Dodatna:
1. Časopis "Maintworld" u sklopu kojeg je Održavanje i eksploatacija HDO, Zagreb, 2014.
2. Nakajima, S: TPM, Introduction to TPM, Productivity Press, New York, 1988.
3. L. R. Higins: R.K. Mobley: Maintenance Engineering Hand Book, Mc Graw Hill, Now York, 2002, sixth edition,
4. J. Moubray, Reliability - centered Maintenance, Butterworth-Heinemann, Oxford, 1997.

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Each student can through two exams to pass the written part of the exam, and if the total of colloquia has 50% of the
points. It's his condition to get out of the oral exam, which gives the remaining 50% impact on the assessment.

Knowledge
evaluation after
semester

The written exam consists of 5-6 theoretical questions and 2-3 numerical task, and the minimum to come out on the
oral exam has won 50% of points on the written part.

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 2
 (Written exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Ivo Čala

                            stranica 34 / 83



Zagreb University of Applied Sciences

Study programme for academic year 2018/2019 

Code WEB/ISVU 23660/167185 ECTS 6.0 Academic year 2018/2019
Name Manipulators and Robots
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - elective course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (14+16+0+0)
120

Teachers Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Lectures:prof. dr. sc. Dario Matika
Auditory exercises:prof. dr. sc. Dario Matika
Laboratory exercises: Antonia Penđer mag. ing. stroj.

Course objectives To introduce students to robot functioning and its applications. To qualify students to do programming and plan robot
applications in various production processes.

Learning outcomes: 1. . Level:6
2. . Level:6
3. . Level:6
4. . Level:6
5. . Level:6
6. . Level:6,7
7. . Level:6
8. . Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Lectures with PPT presentation.

Methods of carrying
out auditory
exercises

Group problem solving
Other
calculation of parameters

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Laboratory exercises, computer simulations
Computer simulations
Workshop
Other
 Robot Mitsubishi RV-2AJ (Robots AdeptSix300, Mitsubishi RM501 and Pioneer3)

Course content
lectures

1.Introduction to robotics and development of the robot through history, 2h
2.Classification of robots and their applications, 2h, Learning outcomes:1,2
3.Industrial Robots, 2h, Learning outcomes:1,2
4.Mobile robots, 2h, Learning outcomes:1,2
5.Robot control, 2h, Learning outcomes:1,2,3
6.Mechanical robot subsystem, 2h, Learning outcomes:1,2,3
7.Energy robot subsystem, 2h, Learning outcomes:1,2,3
8.The first control task, 2h, Learning outcomes:1,2,3
9.Robot sensors, 2h, Learning outcomes:1,2
10.The kinematics of the robot, 2h, Learning outcomes:4,5
11.The dynamics of the robot, 2h, Learning outcomes:4,5
12.Programming a robot, 2h, Learning outcomes:3,4,8
13.The application of robots in practice - Part 1, 2h, Learning outcomes:6,7,8
14.The application of robots in practice - part 2, 2h, Learning outcomes:6,7,8
15.The second control task, 2h, Learning outcomes:6,7,8

Course content
auditory

1.Calculation of parameters of the decentralized robot control - Part I, 1h, Learning outcomes:1,2
2.Calculation of parameters of the decentralized robot control- Part II, 1h, Learning outcomes:1,2
3.Calculation of parameters PD position control robotic wrist - Part I, 1h, Learning outcomes:3,4
4.Calculation of parameters of PD position control of robotic wrist-Part II, 1h, Learning outcomes:3,4
5.Calculation of parameters cascade control of robotic manipulators - Part I, 1h, Learning outcomes:3,4
6.Calculation of parameters cascade control of robotic manipulators - Part II, 1h, Learning outcomes:3,4
7.The first control task, 1h, Learning outcomes:3,4
8.Calculation of parameters of robot kinematics - Part I, 1h, Learning outcomes:3,4
9.Calculation of parameters of robot kinematics - Part II, 1h, Learning outcomes:3,4
10.Calculation of parameters of robot dynamics - Part I, 1h, Learning outcomes:3,4
11.Calculation of parameters of robot dynamics - Part II, 1h, Learning outcomes:3,4,7
12.Calculation of parameters of centralized management robot - Part I, 1h, Learning outcomes:3,4,7
13.Calculation of parameters of centralized management robot - Part II, 1h, Learning outcomes:3,4,7
14.The second control task, 1h, Learning outcomes:1,2
15.no classes

Course content
laboratory

1.Working with simulation program - Part I, 1h, Learning outcomes:5,8
2.Working with simulation program -Part II, 1h, Learning outcomes:5,8
3.Simulation of robotic manipulators -Part I, 1h, Learning outcomes:5,8
4.Simulation of robotic manipulators - Part II, 1h, Learning outcomes:5,8
5.Simulation of robotic manipulators - Part III, 1h, Learning outcomes:5,8
6.Programming robots work - Part I, 1h, Learning outcomes:5,8
7.Programming robots work - Part II, 1h, Learning outcomes:5,8
8.Programming robots work - Part III, 1h, Learning outcomes:5,8
9.Demonstration of robotic manipulators in practice -Part I, 1h, Learning outcomes:5,8
10.Demonstration of robotic manipulators in practice - Part II, 1h, Learning outcomes:5,8
11.Industrial robots - demonstrations in the installation - Part I, 1h, Learning outcomes:5,7,8
12.Industrial robots - demonstration at the plant - Part II, 1h, Learning outcomes:5,7,8
13.Mobile robots - demonstration at the plant - Part I, 1h, Learning outcomes:5,7,8
14.Mobile robots - demonstrations in the installation - Part II, 1h, Learning outcomes:5,7,8
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15.Analysis and Synthesis demonstrations of robots, 1h, Learning outcomes:5,7,8

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Special purpose computer laboratory
Whiteboard with markers
Overhead projector
Robots AdeptSix300, Mitsubishi RM501 and Pioneer3

Exam literature Osnovna:
1.Nikolić G.i dr. Roboti primjena u tekstilnoj industriji, Zagreb, 2008.
2.Doleček V., Karabegović I.: Robotika, Tehnički fakultet, Bihać 2002.
3.Šurina T., Crneković M.: Industrijski roboti, Školska knjiga, Zagreb, 1990.
4.http://karmela.fsb.hr/robotika

Students obligations positive score in exercises
Knowledge
evaluation during
semester

Attendance, Numerical test, Theoretical test

Knowledge
evaluation after
semester

Numerical and oral exam

Student activities: Aktivnost ECTS
 (Classes attendance) 2
 (Constantly tested knowledge) 2
 (Written exam) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Dario Matika
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Code WEB/ISVU 23973/185442 ECTS 5.0 Academic year 2018/2019
Name Materials
Status 1st semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (0+30+0+0)
90

Teachers Lectures:1. Mateja Šnajdar Musa
Laboratory exercises: Mateja Šnajdar Musa

Course objectives To introduce students to the composition and structure of materials, condition diagrams, basics in hardening and basics
in materials properties, procedures of heat treatment of metal, structure, properties and application of iron based
materials, aluminium, copper, titan, magnesium, nickel, cobalt alloys, polymer materials, construction ceramics and
composite. To teach students how to apply the proper materials. To introduce students to the basics of production
procedures in metal and non-metal artefacts manufacturing.

Learning outcomes: 1.ability to understand the basic groups and subgroups of materials and manufacturing processes suitable for certain
materials as well as the features of materials essential for a machine element or a structure. Level:6
2.ability to understand the chemical composition, microstructure and characteristics of materials . Level:6,7
3. ability to identify the basic mechanical, tribological, corrosion and technological characteristics of materials. Level:6
4.ability to present the results of the analyses of characteristics, the suitability of a material for machine elements or
structures and the suitability for the technological processing procedures. Level:6,7
5.ability to put a request for mechanical properties and heat treatment on a drawing. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion
Seminar, students presentation and discussion
Homework presentation
The lectures are given by designing the necessary diagrams and drawings on the blackboard and with foil projections
by an overhead projector. A part of lectures is carried out by presentations using Power Point.

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Group problem solving
Interactive problem solving
Laboratory exercises are carried out in the Laboratories of the Department for Materials at the Faculty of Mechanical
Engineering and Naval Architecture in Zagreb, using the equipment for heat treatment (different chamber and pit
heaters; salt baths, vacuum oven, industrial generator) where the trials of tempering, glowing, yielding, carbonizing,
nitriting, boroning are carried out. The evaluation of the abilities achieved is carried out on solidity-meters, coding
meters, Charpy

Course content
lectures

1.Mechanical properties of materials and their testing, 2h, Learning outcomes:1,2,3
2.Stress-strain testing. Hardness. Toughness and impact fracture energy, 1h, Learning outcomes:2,3
3.Fatigue and creep of materials. Other material properties., 2h, Learning outcomes:4,5
4.Procedures of heat treatment of metals annealing, hardening, tempering., 2h, Learning outcomes:1,2,3,4
5.Procedures for surface modifications, 2h, Learning outcomes:1,2,3,4
6.Systematization of materials. , 2h, Learning outcomes:1,2,3,4,5
7.First preliminary exam., 2h, Learning outcomes:1,2,3,4,5
8.Properties and use of iron castings and general construction steel., 2h, Learning outcomes:1,2,3,4
9.Properties and use of steel of increased hardness, steel for tempering, steel for carbonizing, steel for springs, 2h,
Learning outcomes:2,3,4
10.Properties and use of corrosively and chemically stable steel and steel for high and low temperatures. , 2h, Learning
outcomes:2,3
11.Properties and use of tool steel. , 2h, Learning outcomes:2,3,4
12.Propertiess and use of copper, aluminium, nickel, cobalt, titan and magnesium alloys, 2h, Learning outcomes:2,3,4
13.Properties and use of construction ceramics and hard metals., 2h, Learning outcomes:2,3,4
14.Properties and use of polymer and composite materials, 2h, Learning outcomes:2,3,4,5
15.Second preliminary exam., 2h

Course content
laboratory

1.Crystallography, 2h, Learning outcomes:2,3
2.Miller indexes, atomic density, crystal mixtures and intermetallic compounds, 2h, Learning outcomes:2
3.State diagrams and half-rule, 2h, Learning outcomes:1,2
4.Fe-C phase diagram and metallography of Fe-C alloys , 2h, Learning outcomes:2,3
5.Stress-strain testing, 2h, Learning outcomes:2,3
6.Hardness testing and impact fracture testing, 2h, Learning outcomes:2,3,4
7.Tribology testing and analysis of wear, 2h, Learning outcomes:2,3
8.Testing of steel hardenability, 2h, Learning outcomes:2,3
9.Tensile testing of steel, 2h, Learning outcomes:3,4
10.Hardenability testing, Slackening of steel, 2h, Learning outcomes:2,3,4
11.Metalography of steel, iron castings, light and non-ferrous metals and their alloys, 2h, Learning outcomes:3,4
12.Systematization of polymeric materials, Testing properties of polymeric materials and composites, 2h, Learning
outcomes:3,4
13.Labeling materials according to norms, 2h, Learning outcomes:3,4,5
14.Choosing materials using a computer, 2h, Learning outcomes:2,3,4
15.Self-solving practical problems, 2h, Learning outcomes:1,2,3,4

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Whiteboard with markers
Overhead projector
Operating supplies
Special equipment
Laboratory exercises are carried out in the Laboratories of the Department for Materials using the equipment for heat
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treatment (different chamber and pit heaters; salt baths, vacuum oven, industrial generator) where the trials of
tempering, glowing, yielding, carbonizing, nitriting, boroning are carried out. The evaluation of the abilities achieved is
carried out on solidity-meters, coding meters, Charpy

Exam literature Obavezna:
Landek, D., Šercer, M.: Materijali i proizvodni postupci (autorizirana predavanja, FSB, Zagreb, 2013.
Dodatna:
Kovačiček, F., Španiček, Đ.: Materijali - Osnove znanosti o materijalima, FSB, Zagreb, 2000.
Ivušić, V.: Dijagrami stanja metala i legura, FSB, 2003.
Stupnišek, M., Cajner, F.: Osnove toplinske obradbe metala, FSB, 2001.
Franz, M.: Mehanička svojstva materijala, FSB, Zagreb, 1998.
Filetin, T. Kovačiček, F., Indof, J.: Svojstva i primjena materijala, FSB, Zagreb, 2002.

Students obligations obligatory attendance of laboratory exercises
Knowledge
evaluation during
semester

Two preliminary exams, theoretical questions.

Knowledge
evaluation after
semester

Written exam

Student activities: Aktivnost ECTS
 (Written exam) 2
 (Classes attendance) 1
 (Constantly tested knowledge) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
ISVU equivalents: 147156;
Proposal made by Darko Landek and Mladen Šercer
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Code WEB/ISVU 23340/147155 ECTS 7.0 Academic year 2018/2019
Name Mathematics
Status 1st semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
45+45 (45+0+0+0)
120

Teachers Lectures:1. dr.sc. Vlatko Mićković prof.
Auditory exercises:dr.sc. Vlatko Mićković prof.

Course objectives To enable students to solve mathematical problems related to engineering practice
Learning outcomes: 1.ability to calculate the value of units containing basic arithmetic operations consisting of complex numbers. Level:6

2.ability to draw the position of a complex number in gaussian plane. Level:6
3.ability to calculate the determinants and simple matrix units. Level:6
4.ability to calculate vector units. Level:6
5.ability to solve linear equations. Level:6
6.ability to understand the definition and composition of a function; to understand inverse functions. Level:6,7
7.ability to classify functions: even functions/odd functions, injections/surjections/bijections. Level:6,7
8.ability to classify basic types of elementary function: exponential functions, polynomials, logarithm functions.
Level:6,7
9.ability to sketch graphs of polynomials, trigonometric functions and rational functions without using derivatives.
Level:6
10.ability to calculate the limit of a function. Level:6
11.ability to calculate the derivative of a function. Level:6
12.ability to sketch function graphs by means of derivatives and critical points. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion
Questions and answers
Other
The chalkboard lectures include theory and many examples clearly analyzed step by step, in cooperation with students.

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Other
Exercises are solved on the blackboard in cooperation with students.

Course content
lectures

1.Complex numbers, algebraic and trigonometric form, basic arithmetic operations with complex numbers (addition,
subtraction, multiplication, division, raising to an integer power, and taking roots (fractional power)), Gauss plane, 3h,
Learning outcomes:1,2
2.Determinant (2nd order - by formula, 3rd order - by rule of Sarrus and Laplaces expansion, 4th order - by Laplaces
expansion and using elementary transformations), 3h, Learning outcomes:3,5
3.System of linear equations, solving by Cramers rule and by Gauss-Jordan elimination method , 3h, Learning
outcomes:5
4.Vectors, 3h, Learning outcomes:4,5
5.Functions, definition, domain, range, codomain, injection, surjection, bijection, graph, increasing and decreasing
functions, monotonicity, composition, inverse, even and odd functions, 3h, Learning outcomes:6,7
6.Elementary functions: power functions, polynomials, exponential functions, logarithmic functions, trigonometric
functions, hyperbolic functions, 3h, Learning outcomes:6,7,8
7.1. exam, 3h, Learning outcomes:1,2,3,4,5,6,7,8
8.Limit, sequence, 3h, Learning outcomes:10
9.Sketching graphs of some functions (polynomials, trigonometric functions), 3h, Learning outcomes:9
10.Problem of finding a tangent, derivative of function, rules for derivative of a sum, product and quotient of two
functions, 3h, Learning outcomes:9,12
11.Differential, implicit differentiation, parametric differentiation, 3h, Learning outcomes:10,11
12.Derivative of a composite function, derivative of function f(x)=x^x, 3h, Learning outcomes:5,11
13.LHopitals rule, 3h, Learning outcomes:11
14.Taylor polinomial of a function centered at zero, 3h, Learning outcomes:11
15.2. exam, 3h, Learning outcomes:9,10,11,12

Course content
auditory

1.Complex numbers, algebraic and trigonometric form, basic arithmetic operations with complex numbers (addition,
subtraction, multiplication, division, raising to an integer power, and taking roots (fractional power)), Gauss plane, 3h,
Learning outcomes:1,2
2.Determinant (2nd order - by formula, 3rd order - by rule of Sarrus and Laplaces expansion, 4th order - by Laplaces
expansion and using elementary transformations), 3h, Learning outcomes:3,5
3.System of linear equations, solving by Cramers rule and by Gauss-Jordan elimination method , 3h, Learning
outcomes:6
4.Vectors, 3h, Learning outcomes:4,5
5.Functions, definition, domain, range, codomain, injection, surjection, bijection, graph, increasing and decreasing
functions, monotonicity, composition, inverse, even and odd functions, 3h, Learning outcomes:6,7
6.Elementary functions: power functions, polynomials, exponential functions, logarithmic functions, trigonometric
functions, hyperbolic functions, 3h, Learning outcomes:6,7,8
7.1. exam, 3h, Learning outcomes:1,2,3,4,5,6,7,8
8.Limit, sequence, 3h, Learning outcomes:10
9.Sketching graphs of some functions (polynomials, trigonometric functions), 3h, Learning outcomes:9
10.Problem of finding a tangent, derivative of function, rules for derivative of a sum, product and quotient of two
functions, 3h, Learning outcomes:9,12
11.Differential, implicit differentiation, parametric differentiation, 3h, Learning outcomes:10,11
12.Derivative of a composite function, derivative of function f(x)=x^x, 3h, Learning outcomes:11
13.LHopitals rule, 3h, Learning outcomes:11
14.Taylor polinomial of a function centered at zero, 3h, Learning outcomes:11
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15.2. exam, 3h, Learning outcomes:9,10,11,12

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Special equipment
Some of the problems are solved using the appropriate software Mathematica.

Exam literature Basic literature:
1. P. Javor: Uvod u matematičku analizu, Školska knjiga, Zagreb, 1983.
2. S. Suljagić: Matematika I, skripta, Zagreb, 2005
3. I. Slapničar: Matematika 1, skripta, Split, 2002.
4. B. P. Deminovič: Zadaci i rješeni primjeri iz više matematike, Danjar, Zagreb, 1995.
5. N. Elezović: Linearna algebra, Element, Zagreb, 1995.
Additional literature:
1. L. Krnić, Z. Šikić: Račun diferencijalni i integralni, I dio, Školska knjiga, Zagreb, 1992.
2. V. Devide: Riješeni zadaci iz više matematike, svezak i i II, Školska knjiga, Zagreb, 1985.
3. T. Bradić, R. Roki, J. Pečarić, M. Strunje: Matematika za tehničke fakultete, Multigraf, Zagreb, 1994.

Students obligations No special requirements
Knowledge
evaluation during
semester

Two exams during semester

Ratings by the outcome: maximum 100 points
50-62 sufficient (2)
63-75 good (3)
76-88 very good (4)
89-100 excellent (5)

Knowledge
evaluation after
semester

Written exam 60% of mark

Ratings of written part of the exam: maximum 100 points
50-62 sufficient (2)
63-75 good (3)
76-88 very good (4)
89-100 excellent (5)

Oral exam 40% of mark
Student activities: Aktivnost ECTS

 (Written exam) 4
 (Oral exam) 2
 (Constantly tested knowledge) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by dipl.ing.mat Tihana Strmečki., 19.05.2016.
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Code WEB/ISVU 23975/185444 ECTS 2.0 Academic year 2018/2019
Name Matlab
Status 2nd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
15+30 (0+30+0+0)
15

Teachers Lectures:1. Hrvoje Rakić , dipl.ing.stroj., pred.
Laboratory exercises: Hrvoje Rakić , dipl.ing.stroj., pred.

Course objectives Acquiring basic knowledge and skills in work with program package Matlab/Simulink.
Learning outcomes: 1.ability to create different types of variables in Matlab, and execute basic relational and logic operations with that

variables. Level:6,7
2.ability to draw a graph of given mathematical function in Matlab using M-functions and scripts. Level:6
3.ability to solve algebraic, non-algebraic, ordinary differential equations and systems of equations using Matlab
Symbolic Toolbox. Level:6
4.ability to draw a graph of given mathematical function in Matlab using Symbolic Toolbox. Level:6
5.ability to write simple computer programs in Matlab. Level:6,7
6.ability to solve algebraic, non-algebraic and ordinary differential equations by simulation in Simulink. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Simulations
Modelling
Discussion
Questions and answers

Methods of carrying
out laboratory
exercises

Laboratory exercises, computer simulations
Group problem solving
Discussion, brainstorming
Computer simulations

Course content
lectures

1.Introductory lecture; Introduction to Matlab, 0.5h
2.Starting and organization of Matlab; Variables in Matlab; Operations in Matlab; Relational operators; Logic operators:
Decision and loop statements, 1.5h, Learning outcomes:1
3.Elementary mathematical functions in Matlab; Vector and matrix processing functions; String processing functions;
Polynomial functions, 1.5h, Learning outcomes:2
4.M-functions and scripts; Functions for 2D and 3D graphs plotting, 1.5h, Learning outcomes:2,5
5.Basic functions of Symbolic Toolbox; Mathematical analysis in Symbolic Toolbox, 1.5h, Learning outcomes:3,6
6.Linear algebra functions in Symbolic Toolbox; Functions for solving algebraic and differential equations, 1.5h,
Learning outcomes:3,5
7.Integral transformations (Fourier, Laplace); Simplification and substitution of symbolic expressions, 1.5h, Learning
outcomes:3,5
8.Graphical functions of Symbolic Toolbox, 1h, Learning outcomes:4,5
9.Basic work techniques in Simulink; Introduction to simulation of dynamical systems in Simulink, 1.5h, Learning
outcomes:6
10.Examples of dynamical systems simulation in Simulink, 1.5h, Learning outcomes:5,6
11.Advanced work techniques in Simulink, 1.5h, Learning outcomes:5,6
12.No lectures
13.No lectures
14.No lectures
15.No lectures

Course content
laboratory

1.No exercises
2.No exercises
3.Variables in Matlab; Operations in Matlab; Relational operators; Logic operators; Making desicions and performing
loops, 3h, Learning outcomes:1
4.Elementary mathematical functions in Matlab; Vector and matrix processing functions; String processing functions;
Polynomial functions, 3h, Learning outcomes:2
5.M-functions and scripts; Matlab functions for 2D and 3D graphical plotting, 3h, Learning outcomes:2,5
6.Basic functions of Symbolic Toolbox; Mathematical analysis functions in Symbolic Toolbox, 3h, Learning outcomes:3
7.Linear algebra functions in Symbolic Toolbox; Functions for solving of algebraic and differential equations, 3h,
Learning outcomes:3,5
8.Integral transformations (Fourier, Laplace); Simplifications and substitutions of symbolic expressions, 3h, Learning
outcomes:3,5
9.Graphical functions of Symbolic Toolbox, 3h, Learning outcomes:4,5
10.Basic work techniques in Simulink; Introduction to simulation of dynamical systems in Simulink, 3h, Learning
outcomes:6
11.Examples of dynamic systems simulation in Simulink, 3h, Learning outcomes:5,6
12.Advanced work techniques in Simulink, 3h, Learning outcomes:5,6
13.No exercises
14.No exercises
15.No exercises

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
Whiteboard with markers
Overhead projector

Exam literature Basic literature:
1. Ž. Ban, J. Matuško, I. Petrović: Primjena programskog sustava MATLAB za rješavanje tehničkih problema, Graphis,
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Zagreb, 2010.
Additional literature:
1. B. Kovačić: Matematički alati u elektrotehnici, udžbenik, Tehničko veleučilište u Zagrebu, Zagreb, 2013.
2. MATLAB Product Help, The MathWorks Inc., Natick, 2013.

Students obligations Student must achieve minimum 30 points during semester.
Knowledge
evaluation during
semester

A maximum of 60 points can be earned during the semester through the following activities:
1. presence on lectures and laboratory exercises maximum 10 points, minimum 7 points to pass,
2. test on laboratory exercises maximum 50 points (10 x 5), minimum 0 points to pass,

A prerequisite to take the final exam is earning at least 30 points during the semester.
Students which earn less than 15 points are graded F (unsuccesfull) and they have to enroll the course again in the
next academic year.
Students which earn between 15 and 30 points are graded FX (insufficient), but they can approach an additional exam.
The additional exam is carried out on the first exam term, and it contains tasks from 2, 3 and 4 enumeration above with
a total of 30 points. If the student earns 15 or more points on the additional exam, the total points earned during the
semester will be set to 30 and student can approach the final exam.

Knowledge
evaluation after
semester

A maximum of 40 points can be earned on the final exam, so the total number of points on the course is equal to 100.
The grading is carried out according to the following scales (ISVU and ECTS scales):
[50, 60) grade 2 (pass) or ECTS grade E
[60, 65) grade 2 (pass) or ECTS grade D
[65, 80) grade 3 (good) or ECTS grade C
[80, 90) grade 4 (very good) or ECTS grade B
[90, 100] grade 5 (excellent) or ECTS grade A

Student activities: Aktivnost ECTS
 (Classes attendance) 2

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
ISVU equivalents: 147160;
Proposal made by Toni Bjažić, Ph.D., senior lecturer
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Code WEB/ISVU 23976/185445 ECTS 7.0 Academic year 2018/2019
Name Mechanics
Status 2nd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
45+45 (45+0+0+0)
120

Teachers Lectures:1. Branimir Markulin Grgić
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Auditory exercises: Antonio Antunović dipl. ing. brodogradnje

Course objectives Student should be able to apply basic knowledge of technical mechanics to solve real-world problems.
Learning outcomes: 1.Describe the force systems and reduce the set of forces and analyze the balance of the rigid bodies with and without

friction. Determine the geometric features and calculate the moments of the illness of simple and complex bodies..
Level:6
2.Analyze the straight and curve movements in the rectangular, polar, cylindrical and spherical coordinate system and
solve simple excercises. Level:6
3. Analyze the movement of the solid point: translation, rotation and planar movement, determine the half speed and
acceleration, relative motion analysis. Level:6
4.Apply basics of motion laws. Level:6,7
5.Analyze rigid body dynamics (transaction, rotation around the stationary axis, planar motion and particle collisions).
Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Discussion
Questions and answers
Seminar, students presentation and discussion
Auditory lectures.

Methods of carrying
out auditory
exercises

Group problem solving
Traditional literature analysis
Data mining and knowledge discovery on the Web
Essay writing
Discussion, brainstorming
Workshop
Auditory exercises.

Course content
lectures

1.1.Mechanics - definition and classification. Historical development. Basic terms. Purpose of mechanics, 3h, Learning
outcomes:1
2.2.Basic laws of mechanics (Newton laws, law of gravitation, parallelogram law of forces), 3h, Learning outcomes:1
3.3.Vector algebra, 3h, Learning outcomes:1,2
4.4.Statics of rigid bodies (basic terms, axioms and theorems of statics), 3h, Learning outcomes:1,2
5.5.Classification of force system. Analytical determination of resultant force. Resultant vector of forces., 3h, Learning
outcomes:1,2
6.6.Planar and space force systems, 3h, Learning outcomes:1,2,3
7.7.Friction (sliding, rolling and rope friction), 3h, Learning outcomes:3,4
8.8.Geometric properties of shapes, sections and lines, 3h, Learning outcomes:3,4,5
9.9.Bearing structures (trusses, beams and frames), 3h, Learning outcomes:3,4,5
10.10.Kinematics of a point, 3h, Learning outcomes:3
11.11.Kinematics of a rigid body. Complex motion., 3h, Learning outcomes:4
12.Deformation. Strain, Normal Strain, Shear Strain. Cartesian Strain Components., 3h, Learning outcomes:4,5
13.13.Dynamics of a rigid body, 3h, Learning outcomes:4,5
14.14.Collisions, 3h, Learning outcomes:4,5
15.15.Basic vibration theory, 3h, Learning outcomes:4,5

Course content
auditory

1.1.Mechanics - definition and classification. Historical development. Basic terms. Purpose of mechanics, 53h, Learning
outcomes:1
2.2.Basic laws of mechanics (Newton laws, law of gravitation, parallelogram law of forces, 3h, Learning outcomes:1,2
3.3.Vector algebra Statics of rigid bodies (basic terms, axioms and theorems of statics), 3h, Learning outcomes:1
4.5.Classification of force system. Analytical determination of resultant force. Resultant vector of forces, 3h, Learning
outcomes:1,2
5.1st preliminary exam, 3h
6.6.Planar and space force systems., 3h, Learning outcomes:1,2
7.7.Friction (sliding, rolling and rope friction), 3h, Learning outcomes:1,2,3
8.8.Geometric properties of shapes, sections and lines, 3h, Learning outcomes:3,4
9.9.Bearing structures (trusses, beams and frames), 3h, Learning outcomes:2,3,4
10.10.Kinematics of a point, 3h, Learning outcomes:2,3,4
11.2nd preliminary exam, 3h
12.11.Kinematics of a rigid body. Complex motion., 3h, Learning outcomes:4,5
13.12.Dynamics of a particle. Dynamics of system of particles.Dynamics of a rigid body., 3h, Learning outcomes:4,5
14.14.Collisions, 3h, Learning outcomes:4,5
15.3rd preliminary exam, 3h

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector
Operating supplies

Exam literature 1. Alfirević,I. Saucha, J., Tonković,Z., Kodvanj, J., Uvod u mehaniku I.
Statika krutih tijela, Golden marketing, Zagreb, 2010.
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2. Alfirević,I. Saucha, J., Tonković,Z., Kodvanj, J., Uvod u mehaniku II.Statika krutih tijela, Golden marketing,
3. Matejiček, F., Semenski, D., Vnučec, Z., Uvod statiku sa zbirkom zadataka, Golden marketing, Zagreb, 2005.
4. Russell C. Hibbeler, Engineering Mechanics: Statics (13th Edition), Prentice Hall, 2012,
5. Bazjanac, D.: Tehnička mehanika, I. dio, Statika. Tehnička knjiga, Zagreb, 1963.
6. Jecić, S., Kinematika krutih tijela, Udžbenik Sveučilišta u Zagrebu, Zagreb, 2002.;
7.. Jecić, S., Mehanika II, Kinematika i dinamika, Tehnička knjiga, Zagreb, 1995.;
8.. Meriam, J.L., Dynamics, John Wiley Sons, Inc., New York, 1996.

Students obligations Maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Numerical tasks, theoretical questions, short period questions

Knowledge
evaluation after
semester

The exam is conducted through three preliminary exams and oral exam, or through the written and oral exam at the
end of the semester

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 3
 (Oral exam) 3

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
ISVU equivalents: 147161;
Proposal made by Branimir Markulin Grgić, ph.sci
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Code WEB/ISVU 23498/156247 ECTS 6.0 Academic year 2018/2019
Name Mechanisms
Status 3rd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (0+0+0+30)
120

Teachers Lectures:1. Branimir Markulin Grgić
Lectures:2. Vesna Alić-Kostešić dipl.ing.stroj.
Construction exercises: Branimir Markulin Grgić
Construction exercises: Miroslav Radaković

Course objectives To qualify students to solve engineering tasks related to kinematics and dynamics of machines, vehicles, robots,
manipulators, etc.

Learning outcomes: 1.ability to analyze the structure of mechanisms and to calculate deegres of freedom. Level:6
2.ability to analyze kinematics of mechanisms using methods of instatenious velocity centres, graphical method of
relative velocity and acceleration and analytical method.. Level:6
3.analyze motion of cam folower and set the criteria for selecting the optimal law of motion. Level:6
4.ability to analyze transmission ratios in planetary and differential gear systems. Level:6
5.ability to solve engineering tasks including kinematics and dynamics of mechanisms. Level:6
6.to build different methods of mechanisms synthesis. Level:6,7
7.Computer aided analysis of mechanisms. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion
Questions and answers
Seminar, students presentation and discussion
Auditory lectures.

How construction
exercises are held

Group problem solving
Interactive problem solving

Course content
lectures

1.Introduction. Position, velocity, acceleration. Straight line motion. Curvilinear motion in several coordinate systems.,
1h, Learning outcomes:1
Position of a riged body in space. Translation and rotation of a rigid body. velocity and acceleration of particular body.,
1h, Learning outcomes:1
Ravninsko gibanje. Trenutni pol brzina i trenutni pol ubrzanja. Plan brzina i ubrzanja. Kutna brzina i kutno ubrzanje., 1h,
Learning outcomes:1
2.Impuls i kolia gibanja. Zakon kolie gibanja. Moment kolie gibanja i zakon momenta kolie gibanja. Osnovni zakoni
dinamike sustava tica., 1h, Learning outcomes:1
Dinamika krutog tijela, translacija, rotacija oko nepomi osi. Kineti moment kod rotacije tijela., 1h, Learning outcomes:4
Dinami reakcije u osloncima. Dinamika ravninskog gibanje tijela, jednadbe gibanja. Sudari tica., 1h, Learning
outcomes:4
3.1st preliminary exam, 2h, Learning outcomes:1,5
4.he aim of theory of kinematics and dynamics of mechanisms. Definitions of mechanism and machine. Short historical
overview of mechanisms.Structural analysis of mechanisms. Kinematic pairs. Mobility. Linkages. Design of mechanisms.
Analytical and graphical velocity and acceleration solutions. Instantaneous relative velocity centre.ntroduction in
dimensional synthesis of simple planar mechanisms. Synthesis of mechanisms for coordinating input and output
motion., 1h, Learning outcomes:6
5.Graphical and analytical synthesis methods. Synthesis of mechanism with two and three given position., 2h, Learning
outcomes:6
6.Quick return mechanism, four bar mechanism as quick return mechanism, mechanisms generating a straight line
motion., 2h, Learning outcomes:5
7.Cam mechanism. Kinematic analysis. Cam profile design. Velocity and acceleration solutions. Determination of a
minimal cam radius., 2h, Learning outcomes:2
8.Fixed axis gear transmition. Epicyclic gear transmition with one and two degrees of freedom (differential gear
transmition), 2h, Learning outcomes:3
9.2nd preliminary exam, 2h, Learning outcomes:2,3,5,6
10.Dynamics of mechanisms. Introduction in static and dynamics of mechanism. Determination of inertial forces.
Kinetostatics of mechanisms., 2h, Learning outcomes:4
11.Determination of constraint forces. Dynamics of input member. Friction influence on mechanisms motion., 1h,
Learning outcomes:4
12.Principle of mass and force reduction. Equation of motion of mechanism. Forces analysis for some basic
mechanisms. Balancing., 2h, Learning outcomes:4
13.Dynamics of slider-crank mechanism, design, forces and moments, equivalent masses, flywheel., 2h, Learning
outcomes:4
14.Dynamics of cam mechanisms, force analysis, motion without and with damping, torque., 2h, Learning outcomes:4
15.3rd preliminary exam, 2h, Learning outcomes:4

Course content
constructures

1.Examples for straight line motion, curvilinear motion and rigid body rotation about stationary axis., 2h, Learning
outcomes:1
2.Examples for equation of motion and for energy conservation law and impulse and momentum law., 2h, Learning
outcomes:1
3.Examples for planar motion dynamics and collision of particles., 2h, Learning outcomes:1
4.Examples illustrating determination of mobility of 2D and 3D mechanisms., 2h, Learning outcomes:1,2
5.Graphical and analytical solutions of some simple mechanisms., 2h, Learning outcomes:1,2
6.Example in synthesis of four bar mechanism for coordinating input and output motion., 2h, Learning outcomes:6
7.Synthesis of mechanism with two and three given position., 2h, Learning outcomes:6
8.Kinematic analysis of quick return mechanism. Equation of motion of a point on connecting member of four bar
mechanism., 2h, Learning outcomes:5
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9.Examples of cam profile design. Determination of a minimal cam radius, 2h, Learning outcomes:3
10.Transmision ratio calculation for fixed axis gear transmission.Transmission ratio calculation for epicyclic (planetary)
gear transmission., 2h, Learning outcomes:4
11.Determination of constraint forces example.Postavljanje jednadbe gibanja krutonog mehanizma., 2h, Learning
outcomes:4,5
12.Formulation of the equation of motion for rigid bodies mechanisms.Forces calculation in slider-crank., 2h, Learning
outcomes:5
13.Forces calculation in cam mechanisms, pressure angle., 2h, Learning outcomes:5
14.Numerical methods in solving mechanisms., 2h, Learning outcomes:5
15.Example of solving mechanisms in Solidworks., 2h, Learning outcomes:5

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector

Exam literature Osnovna:
1. 1.Bazjanac, D.: Osnovi teorije mehanizama, Zagreb, 1966.
2. Muftić, O., Drača, K.: Uvod u teoriju mehanizama, Sveučilišna naklada Liber, Zagreb, 1974.
Dodatna:
1. Shigley, J. E., Uicker, J. J., Theory of Machines and Mechanisms, McGraw-Hill Book Co. 1995.
2. Parviz, E. N., Computer Aided Analysis of Mechanical Systems, Prentice Hall, New Jersey, 1988.

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

numerical tasks, theoretical questions

Knowledge
evaluation after
semester

The exam is to be taken through three preliminary exams or through the writen and oral exam after the semester ends.

Student activities: Aktivnost ECTS
 (Written exam) 3
 (Activity in class) 1
 (Constantly tested knowledge) 1
 (Oral exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Branimir Markulin Grgić
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Code WEB/ISVU 23815/172306 ECTS 2.0 Academic year 2018/2019
Name Methodology of professional and scientific research
Status 1st semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
15+30 (0+30+0+0)
15

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Laboratory exercises: Miroslav Radaković

Course objectives To enable students to design and implement quality professional work
Learning outcomes: 1.formulate research hypotheses framework solution to the problem and the subject of research. Level:6,7

2.generate professional solution of the problem through research. Level:6,7
3.identify the rules and procedures of the methodology of professional work. Level:6
4.allocate option procedures for the transformation of good ideas for quality professional work. Level:6
5.predict method for the preparation of professional work. Level:6,7
6.formulate research results. Level:6,7
7.present the results of the target audience. Level:6,7
8.create a text document by using an advanced text formatting commands (generating content, a list of tables, files,
collaboration, indexing). Level:6
9.create a spreadsheet using advanced commands (conditional formatting, production scenarios, pivot tables, filtering).
Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion
Seminar, students presentation and discussion

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment

Course content
lectures

1.Introduction to professional work. Education and research activities .. The concept and types of professional works,
1h, Learning outcomes:1,2
2.Introduction to professional work. Education and research activities .. The concept and types of professional works,
1h, Learning outcomes:1,2
3.Introduction to professional work. Education and research activities .. The concept and types of professional works,
1h, Learning outcomes:1,2
4.The methodology of professional work. Concept and classification of professional methods, 1h, Learning outcomes:5,7
5.The methodology of professional work. Concept and classification of professional methods, 1h, Learning outcomes:5,7
6.The methodology of professional work. Concept and classification of professional methods, 1h, Learning outcomes:5,7
7.Technology of professional work. Choice of research topics. The planning and organization of research work, 1h,
Learning outcomes:3
8.Technology of professional work. Choice of research topics. The planning and organization of research work, 1h,
Learning outcomes:3
9.Technology of professional work. Choice of research topics. The planning and organization of research work, 1h,
Learning outcomes:3
10.Research and development. Writing and technical processing of professional work. Using literature and citation;
Parts of work and research documentation, 1h, Learning outcomes:6
11.Research and development. Writing and technical processing of professional work. Using literature and citation;
Parts of work and research documentation, 1h, Learning outcomes:6
12.Research and development. Writing and technical processing of professional work. Using literature and citation;
Parts of work and research documentation, 1h, Learning outcomes:6
13.Plagiarism. Professional and scientific journals and publications. Database search, 1h, Learning outcomes:1
14.Plagiarism. Professional and scientific journals and publications. Database search, 1h, Learning outcomes:1
15.Plagiarism. Professional and scientific journals and publications. Database search, 1h, Learning outcomes:1

Course content
laboratory

1.introduction and familiarization with the available e services for students, 2h
2.Advanced text processing, 2h, Learning outcomes:8
3.Advanced text processing, 2h, Learning outcomes:8
4.Advanced text processing, 2h, Learning outcomes:8
5.Advanced text processing, 2h, Learning outcomes:8
6.colloquium, 2h, Learning outcomes:8
7.Advanced use of spreadsheet, 2h, Learning outcomes:9
8.Advanced use of spreadsheet, 2h, Learning outcomes:9
9.Advanced use of spreadsheet, 2h, Learning outcomes:9
10.Advanced use of spreadsheet, 2h, Learning outcomes:9
11.colloquium, 2h, Learning outcomes:9
12.Making presentations, 2h, Learning outcomes:6,7
13.Making presentations, 2h, Learning outcomes:6,7
14.Correction of Collapse, 2h, Learning outcomes:7,8
15.exame, 2h, Learning outcomes:1,2,3,4,5,6,7

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
Whiteboard with markers
Overhead projector

Exam literature 1. M.Žugaj, K.Dumičić, V.Dušak: Temelji znanstvenoistraživačkog rada- Metodologija i metodika, FOI, Varaždin, 2006.g.
2. R. Zelenika: Metodologija i tehnologija izrade znanstvenog i stručnog djela. Ekonomski fakultet, Rijeka, 2000.g.
3. Lj. Baban, K. Ivić, S. Jelinić, M. Lamza-Maronić, A. Šundalić: Primjena metodologije stručnog i znanstvenog
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istraživanja.Ekonomski fakultet, Osijek, 2000.
H.Birola, odabrane teme iz Informatike, POU, Zagreb
portal Nikola Tesla, LMS tečaj

Students obligations Regular attending -20%

Knowledge
evaluation during
semester

check preparedness exercise 25% of the grade
Colloquium processing - min 75%, 25% of the grade outcome 8
Colloquium budget tablice- min 75%, 25% of the grade outcome 9
Seminar work - outcomes 1,2,3,4,5,6,7; 25% rating of the grade

Knowledge
evaluation after
semester

Written exam

Student activities: Aktivnost ECTS
 (Classes attendance) 2

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
ISVU equivalents: 147157;
Proposal made by Vesna Alić-Kostešić mag.ing.mech., 2.6.2016
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Code WEB/ISVU 23792/170559 ECTS 4.0 Academic year 2018/2019
Name Metrology and Quality Control
Status 5th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (15+15+0+0)
60

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Lectures:mr.sc. Ante Zaninović dipl.ing.brod.
Auditory exercises:mr.sc. Ante Zaninović dipl.ing.brod.
Laboratory exercises:mr.sc. Ante Zaninović dipl.ing.brod.

Course objectives To transfer to students the basic knowledge related to metrology and quality, placing a special emphasis on
Mechatronics metrology

Learning outcomes: 1.distinguish and interpret basic metrological terms and methods. Level:6
2.assess the ability of the measurement system. Level:6,7
3.analyze the results of comparative measurements. Level:6
4.estimate the measurement uncertainty of measurement results. Level:6,7
5.estimate process capability. Level:6,7
6.analyze the requirements of the quality management system according to ISO 9001. Level:6
7.design of control charts. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Lectures are conducted using LCD projectors, overhead projectors and white boards.

Methods of carrying
out auditory
exercises

Group problem solving
Interactive problem solving
Workshop

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Group problem solving
Workshop

Course content
lectures

1.Scientific metrology. Technical metrology. Legislative metrology., 2h, Learning outcomes:1
2.Measurement traceability. Elements of traceability. Terminology in metrology hierarchy. Metrology infrastructure in
Republic of Croatia., 2h, Learning outcomes:1,3
3.Units of measurement, Standards, Measurement unity, Measurement systems and measurement, 2h, Learning
outcomes:1,2,4
4.Fundamental statistical values, Measuring methods, Errors, Assessment of measurement system, Measuring features,
2h, Learning outcomes:1
5.Measurement result, Measurement uncertainty, Expressing measurement results, 2h, Learning outcomes:1,2
6.General requirements for the competence of testing and calibration laboratories (ISO/IEC 17025). Differences
between accredited and non-accredited laboratories. Measurement laboratories in manufacturing., 2h, Learning
outcomes:1,3,4
7.The first control task., 2h, Learning outcomes:1,2,3,4
8.Introduction to quality management, Definition of quality and development path, 8 principles of QM, 2h, Learning
outcomes:5
9.The requirements of ISO 9001; 2015 Part 1, 2h, Learning outcomes:5
10.Requirements of ISO9001; 2015 part 2, Internal audit, 2h, Learning outcomes:5
11.Data collection, Histogram, Sampling planes, 2h, Learning outcomes:5
12.Control Charts for Attributes and Variables., 2h, Learning outcomes:5,6
13.Quality control in the production, QM in procurement, 8D method, 2h, Learning outcomes:5,7
14.Quality in the development of products and project, 2h, Learning outcomes:5
15.The second control task., 2h, Learning outcomes:5,6,7

Course content
auditory

1.NA
2.NA
3.Questionnaire for check of the laboratory quality system (example of LFSB). Discussion about advantages and
disadvantages of laboratory accreditation., 2h, Learning outcomes:1,2,4
4.NA
5.control charts, 2h, Learning outcomes:1,2,3
6.NA
7.The first control task., 2h, Learning outcomes:1,2,3,4
8.NA
9.KPI, Pareto, 8D method, 2h, Learning outcomes:5,6,7
10.Management of suppliers, SWOT, 2h, Learning outcomes:5,6,7
11.NA
12.NA
13.Quality plans , 2h, Learning outcomes:5,6,7
14.FMEA analysis, 2h, Learning outcomes:5,6,7
15.The second control task., 2h, Learning outcomes:5,6,7

Course content
laboratory

1.NA
2.Demonstration of traceability assurance in LFSB., 2h, Learning outcomes:1,3
3.NA
4.NA
5.Performing length measurement with determination of measurement repeatability and reproducibility., 2h, Learning
outcomes:1,2
6.Examples of measurement uncertainty., 2h, Learning outcomes:1,3,4
7.NA
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8.NA
9.NA
10.NA
11.Examples of Quality Method selection in function of Control Costs., 2h, Learning outcomes:5
12.Examples of Control Charts for Attributes and Variables., 2h, Learning outcomes:5,6
13.Examples of Sampling Planes for Attributes and Variables., 2h, Learning outcomes:5,7
14.Examples of Process Capability. Process capability indices., 2h, Learning outcomes:5
15.NA

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Whiteboard with markers
Overhead projector

Exam literature Osnovna:
1. M.Brezinšćak, Mjerenje i računanje u tehnici i znanosti, Tehnička knjiga, Zagreb, 1971.
2. D.M.Anthony, Engineering Metrology, Pergamon Press, New York, 1986.
3. A.Morris, Principles of Mesurement and Instrumentation, Prentice Hall, New Jersey, 1988.
4. Bego, V.: "Mjerenja u elektrotehnici", Školska knjiga, Zagreb, 1990.
Dodatna:
1. Šantić, A.: "Elektronička instrumentacija", Školska knjiga, Zagreb, 1991.
2. J.M.Juran, Quality Control Handbook, McGraw-Hill, New York, 1989.

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Two writen tests during semester.

Knowledge
evaluation after
semester

Writen and oral exam.

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 2
 (Written exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Ljubivoj Cvitaš, Sanja Đonlić
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Code WEB/ISVU 23501/156250 ECTS 5.0 Academic year 2018/2019
Name Motors and Vehicles
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (15+15+0+0)
90

Teachers Lectures:1. Karmen Mott Bingula dipl.ing.stroj.
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Auditory exercises: Karmen Mott Bingula dipl.ing.stroj.
Laboratory exercises: Karmen Mott Bingula dipl.ing.stroj.

Course objectives acquiring knowledge in the field of maintenance and operation of vehicles, and the different types of tests in the field of
engines and vehicles.

Learning outcomes: 1.formulate the problem of the development of motor vehicles. Level:6,7
2.comment combustion engines with special attention to ecology. Level:6
3.analyze the dynamics and oscillations engine. Level:6
4.analyze the process of amending the labor matter. Level:6
5.analyze the process of bringing the spray of fuel in engines. Level:6
6.analyze the kinematic and dynamic parameters of complex systems in engines and motor vehicles. Level:6
7.analyze the performance of the vehicle and the active system stability. Level:6
8.identify modern systems to increase active and passive vehicle safety. Level:6
9.examine the environmental protection measures in the maintenance of motor vehicles. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Simulations
Discussion

Methods of carrying
out auditory
exercises

Traditional literature analysis

Methods of carrying
out laboratory
exercises

Laboratory exercises, computer simulations
Discussion, brainstorming
Computer simulations
Interactive problem solving
Workshop
exercises in a dedicated equipped facility

Course content
lectures

1.Development of motor vehicles. Categorization of motor vehicles, 2h, Learning outcomes:1
2.The theory of the movement of motor vehicles. Resistance to drive structural and dynamic properties of road
vehicles, 2h, Learning outcomes:2
3.The stability of the vehicle, the longitudinal and transverse stability of the vehicle, 2h, Learning outcomes:2,3
4.Transmission system: clutch, transmissions, differentials, wheels and tires., 2h, Learning outcomes:3,4
5.System management: managing the front and rear wheels, stabilizing the wheel. , 2h, Learning outcomes:4,5
6.The suspension system: the guide wheels, elastic and damping elements. , 2h, Learning outcomes:3,4,5
7.Braking system: foot and parking brake, disc and drum brakes, relays, controls the braking force, 2h, Learning
outcomes:3,4,5
8.test methods and exploitation of the engine and the specific fuel injection equipment and engine control, 2h, Learning
outcomes:3,4,5
9.use of alternative fuels, 2h, Learning outcomes:7
10.testing and exploitation of road vehicles, 2h, Learning outcomes:7
11.active safety systems , 2h, Learning outcomes:7
12.alternative propulsion vehicles (hybrid and electric drives) , 2h, Learning outcomes:6
13.the problem of vehicles for special purposes, 2h, Learning outcomes:8
14.pollutant emissions from motor vehicles, , 2h, Learning outcomes:8
15.methods of environmental protection on motor vehicles, and in the maintenance of motor vehicles , 2h, Learning
outcomes:9

Course content
auditory

1. , Learning outcomes:9
2.
3.
4.
5.
6.
7.
8.
9.
10.
11. , 2h
12.
13.
14.
15.

Course content
laboratory

1.introduction - Dating functioning services of motor vehicles, 2h, Learning outcomes:1
2.Theory of movement of motor vehicles, 2h, Learning outcomes:1,6
3.vehicle stability, 2h, Learning outcomes:1,2,3,6
4.transmission system, 2h, Learning outcomes:1,2,3,6
5.The system driving, 2h, Learning outcomes:1,2,3,6
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6.The suspension system, 2h, Learning outcomes:1,2,3,6
7.The braking system, 2h, Learning outcomes:1,2,3,4,6
8.test methods and exploitation of the engine and the specific fuel injection equipment and engine control, 2h, Learning
outcomes:5
9.pollutant emissions from motor vehicles, 2h, Learning outcomes:4
10.use of alternative fuels, 2h, Learning outcomes:3,4
11.testing and exploitation of road vehicles, 2h, Learning outcomes:1,2,3,4,5,6,7
12. active safety systems, 2h, Learning outcomes:7
13.alternative propulsion vehicles (hybrid and electric drives), 2h, Learning outcomes:5,6,7
14.the problem of vehicles for special purposes, 2h, Learning outcomes:7,8,9
15.methods of environmental protection on motor vehicles, and in the maintenance of motor vehicles, 2h, Learning
outcomes:6,7,8

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
Overhead projector

Exam literature Hnatko E.: Motorna cestovna vozila, Tehnička knjiga Zagreb,
Krpan D. Jeras D.: Laki motori I, Sveučilišna naklada Liber, Zagreb

Students obligations attendance
seminar

Knowledge
evaluation during
semester

2 tests

Knowledge
evaluation after
semester

written exam

Student activities: Aktivnost ECTS
 (Constantly tested knowledge) 2
 (Seminar Work) 2
 (Written exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Vesna Alić-Kostešić mag.ing.mech.
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Code WEB/ISVU 23631/156948 ECTS 5.0 Academic year 2018/2019
Name Numerically Controlled Machine Tools
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (0+30+0+0)
90

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Lectures: Zvonimir Petković mag. ing. mech.
Laboratory exercises: Zvonimir Petković mag. ing. mech.

Course objectives To introduce students to technical possibilities of traditional machine tools, CNC machines and variants of machining
systems. To transfer to students the knowledge related to proper design of work pieces parts and surfaces in order to
achieve high efficiency and efficacy of machining. To introduce students to the basics of manual programming of CNC
machines and programming in CAD/CAM systems.

Learning outcomes: 1.discern electrical drives at CNC machines. Level:6
2.schedule the work of individual modules NUAS and make technical and technological documentation. Level:6,7
3. write first NC programs. Level:6,7
4.select advanced NC programming commands. Level:7
5.classify machine tools. Level:6,7
6.link types of foundations with machine tools. Level:6,7
7.write NC programs for turning. Level:6,7
8.identify NUAS, machining centers and machining systems. Level:6
9.resolve flexible automation. Level:6
10.control of flexible manufacturing systems. Level:6,7
11.create CAD - CAM milling in ESPRIT. Level:6,7
12.create CAD CAM turning in ESPRIT. Level:6,7
13.plan warehouse and transportation systems. Level:6,7
14.create CAD - CAM milling in SolidCAM. Level:6,7
15.CAD CAM turning in SolidCAM. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Guest lecturer
Case studies
Demonstration
Simulations
Modelling
Discussion
Questions and answers
The lectures are given by combining traditional ways of lecturing, "MS PowerPoint" presentations and film shows.

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Laboratory exercises, computer simulations
Group problem solving
Data mining and knowledge discovery on the Web
Discussion, brainstorming
Computer simulations
Workshop
The exercises are carried out in the laboratory for machine tools equipped with conventional and numerically controlled
machines and other necessary equipment. A part of the programme is performed by the students on their own, but
verification is carried out by simulation. A visit to one of the tool rooms is also a part of the exercises.

Course content
lectures

1.Introduction and basics of machining systems, the working principle of drive module, 2h, Learning outcomes:1
2.Modules in CNC machine and method of operation of individual modules, technical and technological documentation,
2h, Learning outcomes:2
3.Manual programming milling - NC commands for Sinumerik 840D, 2h, Learning outcomes:3
4.Advanced Programming - Milling, subprograms, cycles for Sinumerik 840D, 2h, Learning outcomes:4
5.Types of machine tools, the module drives, main spindle, 2h, Learning outcomes:5
6.Elements and assemblies foundations, carrying and guiding, 2h, Learning outcomes:6
7.Manual programming of turning - NC commands for Sinumerik 840D, 2h, Learning outcomes:7
8.Numerically Controlled Machine Tools - Machining centers - Machining Systems, 2h, Learning outcomes:8
9.Flexible Automation, 2h, Learning outcomes:9
10.Control of flexible machining systems, Adaptive Control Constraint (ACC). Adaptive Control Optimization (ACO), 2h,
Learning outcomes:10
11.CAD CAM Esprit - milling, 2h, Learning outcomes:11
12.CAD CAM Esprit - turning, 2h, Learning outcomes:12
13.Transport and storage systems, 2h, Learning outcomes:13
14.CAD CAM Solid CAM - milling, 2h, Learning outcomes:14
15.CAD CAM Solid CAM - turning, 2h, Learning outcomes:15

Course content
laboratory

1.Introduction to NUAS milling machine, an explanation of the machine, and the main drives, 2h, Learning outcomes:1
2.Technical and technological documentation in milling, 2h, Learning outcomes:2
3.Basic commands for NC milling in Sinumerik 840D, 2h, Learning outcomes:3
4.Routines, frames, compensation in milling, 2h, Learning outcomes:4
5.Defining the null point and setting tools in milling, 2h, Learning outcomes:5
6.Cycles in milling, 2h, Learning outcomes:6
7.Work on CNC milling machine, 2h, Learning outcomes:7
8.Introduction to NUAS lathe, technical and technological documentation at turning, 2h, Learning outcomes:8
9.Basic commands for NC turning in Sinumerik 840D, 2h, Learning outcomes:7,9
10.Routines, frames, compensation in turning, 2h, Learning outcomes:10
11.Defining the null point and setting tools in turning, 2h, Learning outcomes:11
12.Cycles in turning, 2h, Learning outcomes:12
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13.Work on the lathe CNC, 2h, Learning outcomes:12
14.Generating code from SolidCAM in milling, 2h, Learning outcomes:13
15.Generating code from SolidCAM in turning, 2h, Learning outcomes:15

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Whiteboard with markers
Overhead projector

Exam literature Obavezna:
1. www.fsb.hr
2. Cebalo, R., Ciglar, D., Stoić, A.: Obradni sustavi, Zagreb, 2005.
3. Altintas, Y., Manufacturing Automation, Cambridge University Press, Cambridge 2000.
4. Kief, H., NC/CNC - Handbuch, NC-Verlag, Michelstadt, 1989.
Dodatna:
1. Internet: stranice drugih sveučilišta i veleučilišta te stranice proizvođača alatnih strojeva i reznih alata
2. www.mmsonline.com

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Redovitost pohaa#10#10#0$Kolokvij, numeri zadaci#2#45#50$Kolokvij, teorijska pitanja#2#45#50$

Knowledge
evaluation after
semester

Taking the exam by two preliminary exams.

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Written exam) 2
 (Practical work) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Vesna Alić Kostešić
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Code WEB/ISVU 23809/171226 ECTS 1.0 Academic year 2018/2019
Name Physical Education
Status 2nd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
0+30 (30+0+0+0)
0

Teachers Auditory exercises:1. pred. Valter Perinović mag. kineziologije
Course objectives To develop in students the habit of practising sports and improving their psychophysical condition and conduct
Learning outcomes: 1.ability to demonstrate how to perform properly technical elements of certain sports. Level:

2.ability to organise exercises for groups of muscles. Level:
3.ability to distinguish between different types of workout carried out to achieve different motoric and functional
capabilities. Level:6
4.ability to compare various body activities and their influences on anthropological features . Level:6,7
5.ability to explain the basic facts about the influence of daily workout on one's health . Level:
6.ability to distinguish between different nutrients and their effects on a body. Level:6
7.ability to explain the basic facts about the relation between workout and a body volume. Level:

Methods of carrying
out auditory
exercises

Other

Course content
auditory

1.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
2.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
3.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
4.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
5.Adopting a set of exercises for each muscle group, 2h, Learning outcomes:3
6.Adopting a set of exercises for each muscle group, 2h, Learning outcomes:3
7.Establishing the rules of a specific kinesiologic activity, 2h, Learning outcomes:4
8.Adopting different training methods , 2h, Learning outcomes:4
9.Adopting different training methods , 2h, Learning outcomes:5
10.Implementation of the elements of various sporting activities, 2h, Learning outcomes:5
11.Training of injury prevention exercises , 2h, Learning outcomes:6
12.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:7
13.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:7
14.Competition and Games, 2h, Learning outcomes:6
15.Competition and Games, 2h, Learning outcomes:5

Required materials Special equipment

Exam literature Basic literature:
1. M. Dodik, Tjelesna i zdravstvena kultura, Sveučilište u Rijeci, Rijeka, 1992.
2. I. Belan, Aerobik, Ivo Balen, Koprivnica, 1988.
3. I. Horvat, Pravila nogometne igre, Novinsko-izdavačko propagandno poduzeće, Zagreb, 1994.
4. I. Tocigl, Taktika igre u obrani, Novinsko-izdavačko propagandno poduzeće, Zagreb, 1989.
Additional literature:
1. D. Milanović, Dopunski sadržaji sportske pripreme, Sportska tribina i Kineziološki fakultet Zagreb, Zagreb, 2002.

Students obligations Students are required to actively participate in exercises during 30 hours per semester, during four semesters. First
semester students must go through the swimming test (non-swimmers have to attend the swimming school during the
second semester). Second semester students must be present at both lectures and exercises. Students who are not
required to attend because of active participation in sports are however required to attend all lectures, assist in the
organization and implementation of lectures, and attend a specially devised program if permitted to do so by the sports
doctor.

Knowledge
evaluation during
semester

Prakti ispit#1#1#100$

Knowledge
evaluation after
semester

The exam is not graded but the knowledge is checked at the beginning of the new semester.

Student activities: Aktivnost ECTS
 (Classes attendance) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
ISVU equivalents: 147168;
Proposal made by Marko Milanovic, prof.
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Code WEB/ISVU 23808/171225 ECTS 1.0 Academic year 2018/2019
Name Physical Education
Status 1st semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
0+30 (30+0+0+0)
0

Teachers Auditory exercises:1. pred. Valter Perinović mag. kineziologije
Course objectives To develop in students the habit of practising sports and improving their psychophysical condition and conduct
Learning outcomes: 1.ability to demonstrate how to perform properly technical elements of certain sports. Level:

2.ability to explain the basic terms related to certain sports. Level:
3.ability to explain the basic rules of certain sports. Level:
4.ability to recognize the muscle building exercises. Level:
5.ability to explain the importance of warming up and stretching. Level:
6.ability to describe the organisation of sport competitions. Level:
7.ability to understand the importance of daily workout throughout one's life. Level:

Methods of carrying
out auditory
exercises

Other

Course content
auditory

1.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
2.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
3.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
4.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
5.Improving the elements of a specific kinesiologic activity, 2h, Learning outcomes:2
6.Improving the elements of a specific kinesiologic activity, 2h, Learning outcomes:2
7.Adopting a set of warm-up exercises for a specific kinesiologic activity, 2h, Learning outcomes:3
8.Adopting a set of stretching exercises for a specific kinesiologic activity, 2h, Learning outcomes:3
9.Repeating the basic rules of a specific kinesiologic activity, 2h, Learning outcomes:5
10.Using auxiliary and elementary games in the learning process of a specific kinesiologic activity, 2h, Learning
outcomes:5
11.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:6
12.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:6
13.Competition and Games, 2h, Learning outcomes:4
14.Competition and Games, 2h, Learning outcomes:5
15.Training and automation of injury prevention exercises, 2h, Learning outcomes:5

Required materials Special equipment

Exam literature Basic literature:
1. M. Dodik, Tjelesna i zdravstvena kultura, Sveučilište u Rijeci, Rijeka, 1992.
2. I. Belan, Aerobik, Ivo Balen, Koprivnica, 1988.
3. I. Horvat, Pravila nogometne igre, Novinsko-izdavačko propagandno poduzeće, Zagreb, 1994.
4. I. Tocigl, Taktika igre u obrani, Novinsko-izdavačko propagandno poduzeće, Zagreb, 1989.
Additional literature:
1. D. Milanović, Dopunski sadržaji sportske pripreme, Sportska tribina i Kineziološki fakultet Zagreb, Zagreb, 2002.

Students obligations Students are required to actively participate in exercises during 30 hours per semester, during four semesters. First
semester students must go through the swimming test (non-swimmers have to attend the swimming school during the
second semester). Second semester students must be present at both lectures and exercises. Students who are not
required to attend because of active participation in sports are however required to attend all lectures, assist in the
organization and implementation of lectures, and attend a specially devised program if permitted to do so by the sports
doctor.

Knowledge
evaluation during
semester

Practical test

Knowledge
evaluation after
semester

The exam is not graded but the knowledge is checked at the beginning of the new semester.

Student activities: Aktivnost ECTS
 (Classes attendance) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
ISVU equivalents: 147159;
Proposal made by Marko Milanović, prof.
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Code WEB/ISVU 23500/156249 ECTS 1.0 Academic year 2018/2019
Name Physical Education IV
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
0+30 (30+0+0+0)
0

Teachers Auditory exercises:1. pred. Valter Perinović mag. kineziologije
Course objectives To develop in students the habit of practising sports and improving their psychophysical condition and conduct
Learning outcomes: 1.ability to demonstrate how to perform properly technical elements of certain sports. Level:

2.ability to explain the basic terms related to certain sports. Level:
3.ability to explain the basic rules of certain sports. Level:
4.ability to recognize the muscle building exercises. Level:
5.ability to explain the importance of warming up and stretching. Level:
6.ability to describe the organisation of sport competitions. Level:
7.ability to understand the importance of daily workout throughout one's life. Level:

Methods of carrying
out auditory
exercises

Other

Course content
auditory

1.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
2.Repeating technical elements of a specific kinesiologic activity, 2h, Learning outcomes:1
3.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
4.Adopting new elements of a specific kinesiologic activity, 2h, Learning outcomes:2
5.Improving the elements of a specific kinesiologic activity, 2h, Learning outcomes:3
6.Improving the elements of a specific kinesiologic activity, 2h, Learning outcomes:3
7.Adopting a set of warm-up exercises for a specific kinesiologic activity, 2h, Learning outcomes:4
8.Adopting a set of stretching exercises for a specific kinesiologic activity, 2h, Learning outcomes:5
9.Repeating the basic rules of a specific kinesiologic activity, 2h, Learning outcomes:6
10.Using auxiliary and elementary games in the learning process of a specific kinesiologic activity, 2h, Learning
outcomes:7
11.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:6
12.Adoption of basic technical and tactical elements of a specific kinesiologic activity, 2h, Learning outcomes:6
13.Competition and Games, 2h, Learning outcomes:5
14.Competition and Games, 2h, Learning outcomes:5
15.Training and automation of injury prevention exercises, 2h, Learning outcomes:4

Required materials Special equipment

Exam literature Nema
Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Prakti ispit#1#1#100$

Knowledge
evaluation after
semester

Laboratory exercises

Student activities: Aktivnost ECTS
 (Classes attendance) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
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Code WEB/ISVU 23339/147154 ECTS 6.0 Academic year 2018/2019
Name Physics
Status 1st semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+45 (30+15+0+0)
105

Teachers Lectures:1. prof.vis.šk. Ivica Levanat
Lectures:2. Alemka Knapp
Auditory exercises: Alemka Knapp
Auditory exercises:prof.vis.šk. Ivica Levanat
Laboratory exercises:prof.dr. Dubravko Horvat
Laboratory exercises: Diana Šaponja-Milutinović dipl.ing.fizike, pred.

Course objectives To introduce students to the physical phenomena occurring in the Mechatronics study where they are described in a
wider context of basic laws of Physics. (The areas which are dealt with in other courses are not included in this course).

Learning outcomes: 1. ability to calculate the basic rectilinear and circular motions together with projectile motion . Level:6
2. ability to analyse kinematic quantities in curvilinear motion. Level:6
3. ability to calculate the translational acceleration of a body acted upon by a force, as well as to provide basic
examples of angular acceleration. Level:6
4. ability to relate the work of forces with the changes in both kinetic and potential energy of a body. Level:6,7
5. ability to distinguish between a classical mechanical description of a motion and special relativity. Level:6
6. ability to analyse heat and temperature in ideal gas. Level:6
7.ability to formulate the laws of thermodynamics. Level:6,7
8. ability to sketch the Carnot cycle process. Level:6
9.ability to calculate the basic mechanisms of heat transfer. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Discussion
Questions and answers
Other
Oral presentation, including communication with students; their active participation is stimulated during formulation
and analysis of physical laws. Physical phenomena and laws are illustrated by familiar examples or improvised
demonstrations, and by simple experiments where possible. Equations and their derivations are fully outlined on the
blackboard, illustrated by sketches and diagrams as appropriate.

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Interactive problem solving
Other
Solving simple problems in the topics covered by the lectures, in order to increase understanding of physical quantities
and their interrelations. Calculations include numerical values which appear in technical applications.

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Group problem solving
Other
Measurements of physical quantities illustrating physical laws explained in the lectures; the focus is on understanding
energy and heat. Measurement results evaluation.

Course content
lectures

1.Physical quantities and units., 2h, Learning outcomes:1,2
2.Introduction to calculus., 2h, Learning outcomes:1,2
3.Rectilinear motion, free fall., 2h, Learning outcomes:1
4.Curcilinear and cirular motion., 2h, Learning outcomes:1,2
5.Newton aksioms, momentum., 2h, Learning outcomes:3
6.Work and power., 2h, Learning outcomes:4
7.Energy., 2h, Learning outcomes:4
8.Rigid body rotation., 2h, Learning outcomes:1,3
9.Motion in gravitational field., 2h, Learning outcomes:1,4
10.Einstein relativity., 2h, Learning outcomes:5
11.Harmonic oscilations., 2h, Learning outcomes:1,4,6
12.Heat and temperature, ideal gas., 2h, Learning outcomes:6
13.Laws of thermodynamics., 2h, Learning outcomes:7
14.Carnot cycle., 1h, Learning outcomes:8
Heat transfer mechanisms (conduction)., 1h, Learning outcomes:9
15.Heat transfer mechanisms (convection, radiation)., 2h, Learning outcomes:9

Course content
auditory

1.Rectilinear motion., 2h, Learning outcomes:1
2.Rectilinear motion., 2h, Learning outcomes:1
3.Projectile motion., 2h, Learning outcomes:1,2
4.Circular motion., 2h, Learning outcomes:1,2
5.Newton axioms., 2h, Learning outcomes:3
6.Work and power, energy., 2h, Learning outcomes:4
7.Collisions., 2h, Learning outcomes:4
8.1st partial exam, 2h, Learning outcomes:1,2,3,4
9.Rigid body rotation., 2h, Learning outcomes:2,3
10.Motion in gravitational field., 2h, Learning outcomes:1,2
11.Thermal expansion. Ideal gas laws., 2h, Learning outcomes:6
12.Laws of thermodynamics. Carnot cycle., 2h, Learning outcomes:7,8
13.Heat transfer mechanisms (conduction)., 2h, Learning outcomes:9
14.Heat transfer mechanisms (convection, radiation)., 2h, Learning outcomes:9
15.2nd partial exam, 2h, Learning outcomes:5,6,7,8,9

                            stranica 58 / 83



Zagreb University of Applied Sciences

Study programme for academic year 2018/2019 

Course content
laboratory

1.No classes
2.No classes
3.No classes
4.No classes
5.No classes
6.Measurement and processing of the measurement results, 2h
7.Measurement by vernier caliper and micrometer caliper, 2h
8.Determination of acceleration of gravity by mathematical pendulum, 2h, Learning outcomes:1,2
9.Determining the constant of torsion by torsion pendulum, 2h, Learning outcomes:3
10.Density of the solid and liquid, 2h, Learning outcomes:6
11.Measurements of temperature and heat capacity, 2h, Learning outcomes:7
12.Determination of the latent heat of vaporization, 2h, Learning outcomes:7
13.Final practicum exam, 1h, Learning outcomes:1,2,3,6,7
14.No classes
15.No classes

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Whiteboard with markers
Overhead projector

Exam literature Obavezna:
1. Levanat, I., Fizika za TVZ: Kinematika i dinamika, TVZ, Zagreb, 2010
2. Kulišić, P., Mehanika i toplina, Školska knjiga, Zagreb, 2005
Dodatna:
1. Young Freedman, University Physics, Addison Wesley, San Francisco, 2004.

Students obligations Final practicum exam
Knowledge
evaluation during
semester

Two partial exams, each with numerical problems and theoretical questions.
Minimum to pass each partial exam: theory 40%, problems 50%.
For attending lectures up to 10% of theory maximum added.

Knowledge
evaluation after
semester

Full exam, with numerical problems and theoretical questions.
Minimum to pass: 40% problems and 40% theory.

Student activities: Aktivnost ECTS
 (Written exam) 3
 (Oral exam) 3

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Ivica Levanat, prof.v.šk, 24.06.2014.
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Code WEB/ISVU 23502/156251 ECTS 6.0 Academic year 2018/2019
Name Pneumatics and Hydraulics
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+45 (30+15+0+0)
105

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Lectures: Filip Mateša mag. ing. mech.
Auditory exercises: Filip Mateša mag. ing. mech.
Laboratory exercises: Filip Mateša mag. ing. mech.

Course objectives To introduce students to the basics of pneumatics and hydraulics. To qualify students to solve simple engineering tasks
related to this area of expertise. To qualify students for further education in order to be apt to solve more complex
engineering tasks related to pneumatics and hydraulics.

Learning outcomes: 1.identify basics of pneumatics, hydraulics, fluidic. Level:6
2.connect the physical fundamentals and gas laws. Level:6,7
3.Plan preparation and distribution of compressed air. Level:6,7
4.combine pneumatic actuators. Level:6,7
5.connect pneumatic controls. Level:6,7
6.solve the cascade control method. Level:6
7. solve the step by step method. Level:6,7
8.analyze electropneumatics. Level:6
9.solve complex logic functions. Level:6
10.calculate sizes in hydraulics. Level:6
11.categorize pumps and motors. Level:6
12.combine hydraulic control elements. Level:6,7
13.design hydraulic equipment. Level:6,7
14.select hydraulic systems. Level:7
15.set proportional and Servo Systems. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Simulations
Discussion
Questions and answers
Lectures with Power Point presentation.

Methods of carrying
out auditory
exercises

Group problem solving
Computer simulations
Solving numerical problems, solving schemes.

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Laboratory exercises, computer simulations
Computer simulations
Workshop
Solving practical problems with hydraulic and pneumatic elements and system in a Practicum.

Course content
lectures

1.Introduction and basics of pneumatics, hydraulics, fluidic, 2h, Learning outcomes:1
2.Physical fundamentals, gas laws, 2h, Learning outcomes:2
3.Preparation and distribution of compressed air, 2h, Learning outcomes:3
4.Pneumatic actuators, 2h, Learning outcomes:4
5.Pneumatic Controls, 2h, Learning outcomes:5
6.Methods pneumatic control - Cascade Method, 2h, Learning outcomes:6
7.Methods pneumatic control - Step by step method, 2h, Learning outcomes:7
8.Electropneumatics, 2h, Learning outcomes:8
9.Complex logic functions, 2h, Learning outcomes:9
10.Hydraulics-sizes in hydraulics, 2h, Learning outcomes:10
11.Pumps and motors, 2h, Learning outcomes:11
12.Hydraulic control elements, 2h, Learning outcomes:12
13.Hydraulic equipment, 2h, Learning outcomes:13
14.Hydraulic systems, 2h, Learning outcomes:14
15.Proportional and Servo Systems, 2h, Learning outcomes:15

Course content
auditory

1.Consumption and air condition, 2h, Learning outcomes:1
2.The symbols and diagrams, 2h, Learning outcomes:2
3.Basic pneumatic diagrams work with one cylinder, 2h, Learning outcomes:3
4.Schemes of pneumatic control, 2h, Learning outcomes:4
5.Cascade method, 2h, Learning outcomes:5
6.Method step by step, 2h, Learning outcomes:6
7.Electro-pneumatic diagrams, 2h, Learning outcomes:7
8.Electro-pneumatic diagrams and pressure in the hydraulic circuit, 2h, Learning outcomes:8
9.Speed of movement of cylinders and motors, and calculations of forces and moments, 2h, Learning outcomes:9
10.Compressibility and fluid losses, 2h, Learning outcomes:10
11.Calculation of operating power, 2h, Learning outcomes:11
12.Schemes of connecting the hydraulic system, 2h, Learning outcomes:12
13.Schemes connecting the hydraulic system and tank calculation, 2h, Learning outcomes:13
14.Calculation of hydrostatic transmission and mobile hydraulics, 2h, Learning outcomes:14
15.Proportional and Servo Systems, 2h, Learning outcomes:15

Course content
laboratory

1.Single acting cylinder and double acting cylinder, 2h, Learning outcomes:1
2.Logical functions AND, OR, NOT and self-holding, 2h, Learning outcomes:2
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3.Sequence control, 2h, Learning outcomes:3
4.Cycle method; cascade method, 2h, Learning outcomes:4
5.Characteristics of pumps and friction losses, 2h, Learning outcomes:5
6.Limit pressure valve, 2h, Learning outcomes:6
7.Only 6 labs, Learning outcomes:7
8.Only 6 labs, Learning outcomes:8
9.Only 6 labs, Learning outcomes:9
10.Only 6 labs, Learning outcomes:10
11.Only 6 labs, Learning outcomes:11
12.Only 6 labs, Learning outcomes:12
13.Only 6 labs, Learning outcomes:13
14.Only 6 labs, Learning outcomes:14
15.Only 6 labs, Learning outcomes:15

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Whiteboard with markers
Overhead projector

Exam literature Osnovna:
1. Nikolić G.: Pneumatika i elektropneumatika, veleučilišni udžbenik, TVZ, Zagreb 2007.
2. Nikolić G.: Zbirka zadataka iz pneumatskog upravljanja, sveučilišni priručnik, 3 izdanje FSB, Zagreb 1998.
3. Nikolić G., Novaković J.: Hidraulika, Školske Novine, Zagreb 2006.
Dodatna:
1. Pashkov E.,Osinskiy Y.,Chetviorkin A.: Elektropneumatics in Manufacturing Processes, Sevastopol 2004.
2. Stacey C.: Practical Pneumatics., Arnold, London 1998.

Students obligations maximum of 3 absences from exercises
Knowledge
evaluation during
semester

Redovitost pohaa#10#10#0$Kolokvij, numeri zadaci#2#45#50$Kolokvij, teorijska pitanja#2#45#50$

Knowledge
evaluation after
semester

Taking the exam by two preliminary exams.

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Practical work) 3
 (Written exam) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Ivo Čala
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Code WEB/ISVU 23798/170567 ECTS 7.0 Academic year 2018/2019
Name Practical Work
Status 6th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
0+144 (0+0+0+144)
66

Teachers Construction exercises:1. Hrvoje Rakić , dipl.ing.stroj., pred.
Construction exercises: Antonia Penđer mag. ing. stroj.

Course objectives Goal is to introduce students to practical work in companies.
Learning outcomes: 1.ability to solve a given task. Level:6,7

2.ability to compare the theoretical knowledge with the practical knowledge. Level:6,7
3.combined techniques, skills and modern tools necessary for engineering practice.. Level:6,7
4.ability to estimate the possibility of the application of theoretical knowledge. Level:6,7
5.present accountability, consistency, accuracy, timeliness.. Level:6,7

How construction
exercises are held

Other
-

Course content
constructures

1.Consultations, 2h, Learning outcomes:1,2,3
2.Consultations, 2h, Learning outcomes:1,2,3
3.Consultations, 2h, Learning outcomes:1,2,3
4.Consultations, 2h, Learning outcomes:1,2,3
5.Consultations, 2h, Learning outcomes:1,2,3
6.Consultations, 2h, Learning outcomes:1,2,3
7.Consultations, 2h, Learning outcomes:1,2,3
8.Consultations, 2h, Learning outcomes:1,2,3
9.Consultations, 2h, Learning outcomes:1,2,3
10.Consultations, 2h, Learning outcomes:1,2,3
11.Consultations, 2h, Learning outcomes:1,2,3
12.Consultations, 2h, Learning outcomes:1,2,3
13.Consultations, 2h, Learning outcomes:1,2,3
14.Consultations, 2h, Learning outcomes:1,2,3
15.Consultations, 2h, Learning outcomes:1,2,3

Required materials Special purpose laboratory
General purpose computer laboratory
-

Exam literature Prema izboru i preporuci predmetnog nastavnika koji zadaje zadatak za praksu u odnosu na zadanu temu.
According to the selection and recommendation of the teacher who sets the practical task for a given topic.

Students obligations regular work attendance at appropriate company
Knowledge
evaluation during
semester

Practice diary

Knowledge
evaluation after
semester

A written work diary on the training completed and a successfully written and defended professional work being
determined by the assignment for training.

Student activities: Aktivnost ECTS
 (Practical work) 5
 (Report) 1
 (Project) 1

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Čedomir Jurčec
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Code WEB/ISVU 23661/167349 ECTS 4.0 Academic year 2018/2019
Name Product Design
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (0+30+0+0)
60

Teachers Lectures:1. Branimir Markulin Grgić
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Lectures: Vesna Uglješić dipl. dizajner
Laboratory exercises: Branimir Markulin Grgić
Laboratory exercises: Vesna Uglješić dipl. dizajner

Course objectives Acquire the basic knowledge about the development of the product as a combination of functional, structural and
aesthetic characteristics

Learning outcomes: 1.analyze product design from the standpoint of usability and communication. Level:6
2.combine the factors and principles of design products. Level:6,7
3.Analyze the impact, role, usefulness and attractiveness design. Level:6
4.Foresee activities of product design as part of the company strategy. Level:6,7
5.Develop 2D concept products using CAD applications. Level:6,7
6.To develop a 3D model of the product using CAD applications. Level:6,7
7.Present designed product and defend its applicability and usefulness. Level:6,7
8.Analyze static non-deformable body. Level:6
9.Analyze the structural integrity of deformable bodies. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Simulations
Discussion
Questions and answers
Seminar, students presentation and discussion

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Laboratory exercises, computer simulations
Discussion, brainstorming
Modeling in pairs with a student of Computer Design

Course content
lectures

1.Introduction, 2h
2.Design as an element komuniciranja- corporate identity, brand identity, statics non-deformable commissioning body
scalars and vectors, 2h, Learning outcomes:1,8
3.Usability products: ergonomic flexibility, technical reliability, force and torque, 2h, Learning outcomes:1,8
4.Usability products: aesthetic sensibility, the consistency of the image, force and torque, 2h, Learning outcomes:1,8
5.Factors (factors) design, balance, 2h, Learning outcomes:2,8
6.Design principles, result of two forces, dismantling of forces on the components, parallelogram force, force plan, 2h,
Learning outcomes:2,8
7.The principles of design, system power in the plane - collinear and competitive, 2h, Learning outcomes:2,8
8.The impact on the perception of design, friction, 2h, Learning outcomes:3,8
9.The role of design in the learning process, statics of deformable bodies - definition, basic concepts, 2h, Learning
outcomes:3,9
10.The usefulness of design, Strain, 2h, Learning outcomes:3,9
11.The attractiveness of the design, Deformation, 2h, Learning outcomes:3,9
12.Design decisions, Technical Materials, 2h, Learning outcomes:4,7,9
13.Organization of activities of design in the company, pressure and tension, 2h, Learning outcomes:4,7,9
14.Design as a component of research and development, bending and twisting, 2h, Learning outcomes:4,7,9
15.Design Management, Scaling (criteria, safety), 2h, Learning outcomes:4,7,9

Course content
laboratory

1.Define your prototype drawing., 2h, Learning outcomes:5
2.Drawing examples from the rectangular and polar, and absolute and relative coordinates., 2h
3.Drawing projection using basic commands for drawing (line, rectangle, circle) and change drawings (erase, copy,
offset, move, rotate, trim), 2h, Learning outcomes:5,6
4.Making orthogonal projection symmetrical parts with the help of commands mirroring and elongation., 2h, Learning
outcomes:5,6
5.Making projections of the body using the command polar array, listing and preparation of drawings to print, 2h,
Learning outcomes:5,6
6.Preparation of orthogonal projection on the basis of a complex of isometric drawings., 2h, Learning outcomes:5,6
7. Preparation of isometric drawings based on two or three otrogonalne projections., 2h, Learning outcomes:5,6
8.Design of 3D models - sketched in 2D, 3D drawing, production of shells, 2h, Learning outcomes:5,6
9.Symmetrical drawing in 3D, italic, mirroring, 2h, Learning outcomes:5,6
10.Rotate profile, cutting by turning, 2h, Learning outcomes:5,6
11.Announcing the default path, 2h, Learning outcomes:5,6
12.Creating a thin-walled housing by drawing on more curves, 2h, Learning outcomes:5,6
13.Assembling the mechanisms of the elements and principles of simulation, 2h, Learning outcomes:5,6
14.Creating a sheet metal casing and curved surfaces, 2h, Learning outcomes:5,6
15.Setting the terms of reference, 2h, Learning outcomes:4,5,6,7

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
Whiteboard with markers
Overhead projector
CAD applications
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Exam literature l.Krstulović-Opara, Ž.Domazet: Dizajn industrijskih proizvoda, FESB Sveučilište u Splitu, 2009.
W.Lidwell, K.Holden, J. Butler: Univerzalna načela dizajna, Mate d.o.o. 2013.
Neven Šerić, RAZVOJ I DIZAJN PROIZVODA I UPRAVLJANJE MARKOM
Skripta za vježbe

Students obligations Done laboratory work.
Knowledge
evaluation during
semester

Two tests, each carries 30% of the total marks. The requirement for passing is 18 points from each of the colloquium.
Program assignment carries 40% of the total score
The requirement for passing is 24 points

The final distribution points and the score:

Points Rating
0-59 1
60-63 2
64-75 3

Knowledge
evaluation after
semester

Written exam 60% and delivery program task
Program assignment carries 40% of the total score

The final distribution points and mark exams:

Points Rating
0-59 1
60-63 2
64-75 3
76-87 4
88-100 5

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 2
 (Written exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Vesna Alić Kostešić , 6.4.2017
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Code WEB/ISVU 23974/185443 ECTS 5.0 Academic year 2018/2019
Name Production Technoques
Status 1st semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (0+30+0+0)
90

Teachers Lectures:1. Mateja Šnajdar Musa
Laboratory exercises: Mateja Šnajdar Musa

Course objectives Getting acquainted with the basics of manufacturing processes for the production of metal and non-metal artifacts.
Learning outcomes: 1.Define the production system as a set of multiple subsystems that contain the production process and function within

the business system, ie a factory or company with all functions for running a normal business. Level:6
2.Explain production-based production technology to achieve final product and assembly.. Level:6,7
3.Explain and define metal processing by various methods. Level:6
4.Describe and interpret the technology of molding metal objects by casting. Level:6,7
5.Describe and interpret different ways of metal processing. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Questions and answers

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment
Traditional literature analysis
Data mining and knowledge discovery on the Web

Course content
lectures

1.Production of artifacts and properties of polymers, 2h, Learning outcomes:1,2
2.Continuous and Cyclic Processes of Polymer Processing., 2h, Learning outcomes:1,4
3.Procedures for additive production of prototypes, products, tools and molds, 2h, Learning outcomes:1,2
4.The basics of casting technology, 2h, Learning outcomes:1,2,3
5.Cast quality and errors., 2h, Learning outcomes:2,3
6.Physical forms of deformation, 2h, Learning outcomes:2,3,4
7.Deformation techniques, 2h, Learning outcomes:2,4
8.The principle of welding a welded joint, 2h, Learning outcomes:2,3,4
9.Allocation of welding procedures, 2h, Learning outcomes:2,3,4
10.Methods of processing by material removing using the tools of defined geometry, 2h, Learning outcomes:2,3,4,5
11.Methods of processing by material removing using the tools of undefined geometry and unconventional procedures.,
2h, Learning outcomes:3,4,5
12.Basic principles of corrosion protection, 2h, Learning outcomes:3,4,5
13.Protective coating., 2h, Learning outcomes:2,4
14.Metallic and non-metallic coatings., 2h, Learning outcomes:2,4
15.Electrical methods of corrosion protection, 2h, Learning outcomes:3,4

Course content
laboratory

1.Injection molding, 2h, Learning outcomes:1,2
2.Housing Fixing (FDM) - Additive Production., 2h, Learning outcomes:1
3.Making molds and cores., 2h, Learning outcomes:1,2,3
4.Demonstration of casting and molding processes., 2h, Learning outcomes:2,3,4
5.Running through a full profile matrix, 2h, Learning outcomes:2,4
6.Free minting. Deep drawing of the axial symmetrical vessel, 2h, Learning outcomes:2,3,4
7.1st preliminary exam, 2h
8.REL and MIG / MAG welding, device operation and operation techniques., 2h, Learning outcomes:3,4
9.Robotized laser welding, 2h, Learning outcomes:4,5
10.Main and auxiliary motion on machine tools, 2h, Learning outcomes:3,4
11.drilling, turning, milling and grinding operations. Surface roughness parameters for HSC and HM machining on CNC
milling machines, 2h, Learning outcomes:3,4,5
12.Sample and analysis of samples of different structures and parts of the corrosion-damaged plant, 2h, Learning
outcomes:3,4
13.Screening and analysis of coating samples used in corrosion protection., 2h, Learning outcomes:3,4
14.additive technology, 2h, Learning outcomes:4,5
15.2nd preliminary exam, 2h

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Special purpose computer laboratory
Whiteboard with markers
Overhead projector
Tools

Exam literature Landek, D., Šercer, M.: Materijali i proizvodni postupci (autorizirana predavanja, FSB, Zagreb, 2013.
Dodatna:

Ivušić, V.: Dijagrami stanja metala i legura, FSB, 2003.
Stupnišek, M., Cajner, F.: Osnove toplinske obradbe metala, FSB, 2001.
Franz, M.: Mehanička svojstva materijala, FSB, Zagreb, 1998.
Filetin, T. Kovačiček, F., Indof, J.: Svojstva i primjena materijala, FSB, Zagreb, 2002.

Students obligations compulsory attendance of laboratory exercises
Knowledge
evaluation during

Two colloquia, theoretical questions
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semester
Knowledge
evaluation after
semester

Written exam

Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 1
 (Written exam) 2
 (Practical work) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by  Goran Sirovatka , 12.6.2018
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Code WEB/ISVU 23794/170562 ECTS 4.0 Academic year 2018/2019
Name Productionand project management
Status 5th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+15 (15+0+0+0)
75

Teachers Lectures:1. Hrvoje Rakić , dipl.ing.stroj., pred.
Auditory exercises: Hrvoje Rakić , dipl.ing.stroj., pred.

Course objectives Acquire knowledge from organization and management of production business processes (resource management -
time, material, people and equipment). The emphasis is on mechatronic systems in mechanical engineering,
metalworking and electrical industry.

Learning outcomes: 1.ability to plan mass production and individual projects (time and materials). Level:6,7
2.ability to manage serial production and individual projects (time and materials). Level:6,7
3.allocate production cycles in relation to the type of production (single, serial and mass). Level:6
4.identify delays between operation. Level:6
5.calculate the odds of flow and actual production cycles. Level:6
6.Draw Gantt ie display the planning tasks in the time diagram and chart ahead and diagram back. Level:6
7.calculate the optimal order of launch work orders. Level:6
8.calculate all the key elements of good management material, and there are economic quantities, inventory, provision
and planned disposition of materials. Level:6
9.ability to identify the tools to be used to manage time and materials. Level:6
10.ability to create a flow chart of a project. Level:6,7
11.suggest possible forms of optimization projects. Level:6,7
12.ability to draw a schedule diagram or a technique of network planning. Level:6
13.ability to estimate the IT support necessary for the management of production and projects. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion
Questions and answers
Other
Performing classic lectures will be accompanied by a presentation in Power Point using LCD projectors and other types
of presentations that allow a better understanding of the above material (photographs, films, examples of trends
(histogram and diagram) process flow from practice.

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Other
solving tasks on the board with detailed explanations, then solving individual tasks under the supervision of teachers
with corrections. Laboratory practice: SW package for the planning and monitoring of production and projects

Course content
lectures

1.Introductory remarks on the subject (rules and examination), 1h
Introduction to management and production projects, which is the production and her giveaway by species that also
define the way of planning and management, 2h, Learning outcomes:1,2
2.Defining and solving of all theoretical production cycles, 1h, Learning outcomes:3
Modes of production cycles in the time diagram (forward gannt chart), 2h, Learning outcomes:6
3.Defining and solving of all the production cycles and interoperational delays, 1h, Learning outcomes:3,4
Interoperational delays and flow coefficient , 2h, Learning outcomes:5
4.Real production cycle and flow coefficients and their dependence, 2h, Learning outcomes:5
The selection and application of flow coefficient in relation to the type of production and number of shifts, 1h, Learning
outcomes:5
5.Displaying activities of pruduct assemby through the backwards Gantt diagram drawing, 1h, Learning outcomes:6
6.The optimal work order launch sequence, 1h, Learning outcomes:7
7.Materials management and optimal quantity, batch and stock size, 2h, Learning outcomes:8,9
8.Determining the type of material stock size based on various criteria, 1h, Learning outcomes:8,9
9.Reserving and planned distribution of raw materials, 2h, Learning outcomes:8,9
10.Introductory remarks and reasons for introducing techniques of network planning, especially the techniques of PERT
and CPM that peikazuju arrows in the diagram, 1h, Learning outcomes:6,10,12
Designing and drawing diagrams show an arrow pointing to the matrix of interdependence, 1h, Learning outcomes:12
11.Techniques of network planning application, 1h, Learning outcomes:12
Calculation of network diagram arrow by the rules , 1h, Learning outcomes:12
12.Display techniques of network planning in the timeline (gannt chart), 1h, Learning outcomes:12
Why was it necessary after mastering the technique of project network planning to revert back to the display in the
timeline, 1h, Learning outcomes:6,12
13.Optimization of network planning and engineering projects, 1h, Learning outcomes:10,11
View of projects or planning tasks in Precedence diagram network planning technique (PD), 1h, Learning
outcomes:10,11,12
14.Rules of using PD in project management and card-block technique, 2h, Learning outcomes:10,12
15.Showing one of the SW project planning using the techniques of network planning, 1h, Learning outcomes:13

Course content
auditory

1.No classes
2.No classes
3.No classes
4.Solving the tasks of the production cycle (gradual, parallel and combined), 3h, Learning outcomes:3,5,6
5.Tasks about interoperational delays and flow coefficient, 1h, Learning outcomes:3,5,6
6.Solving problems using the rules of drawing backwards Gantt chart, 3h, Learning outcomes:6
7.Tasks about the optimal order of launch work orders, 2h, Learning outcomes:7
8.Solving numerical problems of optimal series, 2h, Learning outcomes:8
9.Solving tasks of determining the optimal inventory of raw materials, 2h, Learning outcomes:8
10.Solving tasks in provisioning and optimal allocation of raw materials, 1h, Learning outcomes:8
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The first colloquium - production cycles, gannt charts and materials management, 2h, Learning outcomes:3,5,6,7,8
11.Drawing PERT and CPM diagrams, 1h, Learning outcomes:12
12.Calculating PERT and CPM network techniques, 2h, Learning outcomes:12
13.Drawing and calculating networks in the Precedence Diagrams, 2h, Learning outcomes:12
14.Drawing and calculating networks in the Precedence Diagrams, 1h, Learning outcomes:10,11,12
Selection of appropriate IT support for production management and project, 1h, Learning outcomes:13
15.The second colloquium - network planning techniques, 1h, Learning outcomes:10,11,12,13

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector

Exam literature Osnovna:
1. I:Čala: Inženjerski priručnik, poglavlje 6. Planiranje i praćenje proizvodnje, Školska Knjiga, Zagreb, 2002.
2. A.Vila i suradnici: Modeli planiranja proizvodnje u industriji, Informator, Zagreb, 1983.
3. G. Nikolić, I. Čala, V. Alić Kostešić: Metode planiranja u proizvodnji odjeće, Sveučilišni udžbenik, Zagreb, 2010
Dodatna:
M. Omazić i S. Baljkas: Projektni menadžment, Sinergija Zagreb, 2005
A. Hauc: Projektni Management, Založba Ljubljana 2007

Students obligations regular class attendance (minimum 70%)
Knowledge
evaluation during
semester

The first colloquium (production cycles, flow coefficients, optimal sequence of job orders, material management and
cost-effective inventory) consists of 3-4 numerical tasks (min. 50% of points required for passing the colloqium).
The second colloquium (network planning and project management techniques) consists of 3-4 numerical tasks (min
50% of points required for passing the colloqium).

Knowledge
evaluation after
semester

Written exam if the student has not passed the colloqia; min. 50% of points required for passing (70% of final grade).
Oral exam with theoretical questions; obligatory for all students (30% of final grade).

Student activities: Aktivnost ECTS
 (Classes attendance) 2
 (Written exam) 1
 (Oral exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Hrvoje Rakić
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Code WEB/ISVU 23905/180926 ECTS 5.0 Academic year 2018/2019
Name Semestral paper
Status 6th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
15+75 (0+0+75+0)
60

Teachers Lectures:1. Goran Sirovatka
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Seminar exercises: Antonia Penđer mag. ing. stroj.
Seminar exercises: Goran Sirovatka

Course objectives The aim of the project is the concrete application of acquired knowledge in solving simple mechanical project tasks
Learning outcomes: 1.extract knowledge from a specific area. Level:6

2.find solution to a specific task.. Level:6,7
3.Identify important parameters for this task. Level:6,7
4.Link knowledge on contemporary issues of profession and society. Level:6,7
5.present information, ideas, problems and solutions to professional and general public. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Discussion
Questions and answers

Methods of carrying
out seminars

Group problem solving
Traditional literature analysis
Data mining and knowledge discovery on the Web
Discussion, brainstorming

Course content
lectures

1.introducing students with tasks and how to do them, 5h, Learning outcomes:1,2
2.methods of professional and research work, 5h, Learning outcomes:3,4
3.presentation, 5h, Learning outcomes:5
4.no classes
5.no classes
6.no classes
7.no classes
8.no classes
9.no classes
10.no classes
11.no classes
12.no classes
13.no classes
14.no classes
15.no classes

Course content
seminars

1.Consultations, 2h, Learning outcomes:1,2,3
2.Consultations, 2h, Learning outcomes:1,3
3.Consultations, 2h, Learning outcomes:1,2,3
4.Consultations, 2h, Learning outcomes:1,2,3
5.Consultations, 2h, Learning outcomes:1,2,3
6.Consultations, 2h, Learning outcomes:1,2,3
7.Consultations, 2h, Learning outcomes:1,2,3
8.Consultations, 2h, Learning outcomes:1,2
9.Consultations, 2h, Learning outcomes:1,2,3
10.Consultations, 2h, Learning outcomes:1,2,3
11.Consultations, 2h, Learning outcomes:1,2,3
12.Consultations, 2h, Learning outcomes:1,2,3
13.Consultations, 2h, Learning outcomes:1,2,3
14.Consultations, 2h, Learning outcomes:1,2,3
15.Consultations, 2h, Learning outcomes:1,2,3

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Operating supplies

Exam literature Osnovna:
Prema izboru mentora tj. predmetnog nastavnika izbornog predmeta.
Dodatna:
Preporučena litaratura ovisiti će o zadanom projektu.

Students obligations properly consulted with the mentor teacher
Knowledge
evaluation during
semester

consultations

Knowledge
evaluation after
semester

Written, written and technical documentation documented and successfully defended project or seminar work is a test
of knowledge for all candidates participating in the specific task of the seminar work.

Student activities: Aktivnost ECTS
 (Seminar Work) 5

Remark This course can not be used for final thesis theme
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Prerequisites: No prerequisites.
Proposal made by  Goran Sirovatka , 8.6.2018
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Code WEB/ISVU 23977/185446 ECTS 4.0 Academic year 2018/2019
Name Strength of Materials
Status 2nd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (30+0+0+0)
60

Teachers Lectures:1. Branimir Markulin Grgić
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Auditory exercises:mr.sc. Ante Zaninović dipl.ing.brod.

Course objectives Students should be able to dimension new structures on basis of three criteria: strength, rigidity and stability. They
should also be able to determine perimssible load for existing structures.

Learning outcomes: 1.analyze the basic notions of strength science and basic mechanical loads. Level:6
2.calculate stresses, deformations and mechanical structure changes. Level:6
3.dimension and calculate the strength of the basic elements of the mechanical structures. Level:6
4.examine the stresses of mechanical elements. Level:6
5.examine the stability of the contractions. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Guest lecturer
Case studies
Demonstration
Discussion

Methods of carrying
out auditory
exercises

Group problem solving
Traditional literature analysis
Data mining and knowledge discovery on the Web
Discussion, brainstorming

Course content
lectures

1.1.Definition, name and contents. Historical development. Basic terms. Applications of strength of materials, 2h,
Learning outcomes:1
2.2.Stress (classification, tensor), 2h, Learning outcomes:1,2
3.3.Mohr's circle, 2h, Learning outcomes:2
4.4.Deformation. Strain, 2h, Learning outcomes:2
5.5.Geometric properties of sections, 2h, Learning outcomes:2
6.6.Internal forces in a arbitrarily loaded bar, 2h, Learning outcomes:2,3
7.7.Interdependence between the stress and deformation, 2h, Learning outcomes:2,3
8.8.Tension, 2h, Learning outcomes:2,3,4
9.9.Torsion, 2h, Learning outcomes:3,4
10.10.Bending, 2h, Learning outcomes:2,3
11.11.Shear, 2h, Learning outcomes:3,4
12.12.Failure theories and energy of deforamtion (strain energy), 2h, Learning outcomes:4,5
13.13.Maximum normal stress theory, maximum shear stress theory, maximum distortion energy theory, 2h, Learning
outcomes:3,4
14.14.Complex loading condition of a bar, 2h, Learning outcomes:3,4
15.15.Stability of a structure. Buckling, 2h, Learning outcomes:3,4

Course content
auditory

1.1.Definition, name and contents. Historical development. Basic terms. Applications of strength of materials, 2h,
Learning outcomes:1,2
2.2.Stress (classification, tensor), 2h, Learning outcomes:1,2
3.3.Mohr's circle, 2h, Learning outcomes:1
4.4.Deformation. Strain., 2h, Learning outcomes:2,3
5.1st Colloquium, 2h
6.5.Geometric properties of sections, 2h, Learning outcomes:2
7.6.Internal forces in a arbitrarily loaded bar, 2h, Learning outcomes:2,3
8.7.Interdependence between the stress and deformation, 2h, Learning outcomes:2,3
9.8.Tension, 2h, Learning outcomes:2,3
10.2nd Colloquium, 2h
11.9.Torsion , Bending, 2h, Learning outcomes:3,4
12.11.Shear Failure theories and energy of deforamtion (strain energy), 2h, Learning outcomes:3,4,5
13.13.Maximum normal stress theory, maximum shear stress theory, maximum distortion energy theory, 2h, Learning
outcomes:4,5
14.14.Complex loading condition of a bar, Stability of a structure. Buckling, 2h, Learning outcomes:5
15.3rd Colloquium, 2h

Required materials Whiteboard with markers
Overhead projector

Exam literature 1.Alfirević, I., Nauka o čvrstoći, Tehnička knjiga, Zagreb, 1989.
2.Alfirevic I., Sikic Z., Budin I.: Inzinjerski prirucnik IP 1 temelji inzenjerskih znanja; Skolska knjiga, 1996.
3.Bazjanac, D. Nauka o čvrstoći. Zagreb: Tehnička knjiga, 1973.

Students obligations Regular attendance
Knowledge
evaluation during
semester

Colloquium Numerical Tasks, Colloquy Theoretical Questions, Flash Testing Knowledge
The exam is conducted through three colloquia and oral
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Knowledge
evaluation after
semester

through a written and oral exam at the end of the semester.

Student activities: Aktivnost ECTS
 (Activity in class) 1
 (Constantly tested knowledge) 1
 (Written exam) 1
 (Oral exam) 1

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Branimir Markulin Grgić

                            stranica 72 / 83



Zagreb University of Applied Sciences

Study programme for academic year 2018/2019 

Code WEB/ISVU 23342/147158 ECTS 4.0 Academic year 2018/2019
Name Technical Documentation
Status 1st semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
15+45 (0+0+0+45)
60

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Lectures: Hrvoje Galijan dipl.ing.stroj.
Construction exercises: Antonio Antunović dipl. ing. brodogradnje
Construction exercises: Hrvoje Galijan dipl.ing.stroj.
Construction exercises: Saša Radić

Course objectives To transfer to students the knowledge necessary for designing, writing, reading and understanding technical
documentation. To teach students how to communicate by means of an engineering drawing. To introduce to students
the idea of 2D and 3D presentation possibilities and teach them to adopt conventions and standards used in technical
documentation.

Learning outcomes: 1.ability to create a technical drawing respecting standards, such as the choice of features, technical script, paper size,
scale. Level:6
2.ability to design a mechanical element together with a necessary number of projections using the knowledge related
to descriptive geometry. Level:6,7
3. ability to design the necessary cross-sections of mechanical elements. Level:6
4.ability to standardise the tolerance and conjunction related to specific mechanical elements. Level:6,7
5.ability to sketch a mechanical element in both orthogonal and isometric projection. Level:6
6.ability to design the necessary positions and an assembly drawing in both orthogonal and isometric projection.
Level:6
7.ability to design a mechanical element and an assembly AD drawing using AutoCAD . Level:6,7
8.planning and preparing for the forthcoming workshops. Level:6,7
9.differentiating the coordinative systems and the methods of their application in AutoCAD. Level:6
10.create the prototype drawing in AutoCAD. Level:6,7
11.make a drawing with all kinds of coordinates. Level:6
12.combine the basic commands for drawing and modifying of the drawing Draw, Modify. Level:6,7
13.edit the methods of listing for different scales on the same document. Level:6,7
14.draw the machine part in section with the entry of symbols for surface roughness and the chart of the tolerance.
Level:6
15.edit the section by hatching and marking the section. Level:6,7
16.draw the gear wheel in section with conical hub, and properly mark conus. Level:6
17.edit of dimension and tolerance. Level:6,7
18.connect the spatial isometric 3D projection with orthogonal 2D projection. Level:6,7
19.connect orthogonal 2D and spatial isometric 3D projection. Level:6,7
20.draw the shaft. Level:6
21.drawing of the consecutive sections and details of the shafts. Level:6
22.draw all the elements of the workshop drawings. Level:6
23.draw the assembly drawing of the hook with the pulley. Level:6
24.draw the position of the pulley and the hook. Level:6
25. . Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Simulations
Lectures are given frontally by oral presentations, method of demonstration with explanations of the rules of drawing
technical drawings using contemporary teaching aids: models, computers, overhead projectors.

How construction
exercises are held

Exercises are carried out in groups, by the method of conversation also sketching, analysing and synthesizing
projections according to a methodological exercise-book and by individual work with students during sketching machine
parts on their own in orthogonal and isometric projection while making a workshop and assembly drawing by a 2D
computer.

Course content
lectures

1. , 2h, Learning outcomes:1
2. , 2h, Learning outcomes:2,5
3. , 2h, Learning outcomes:3
4. , 2h, Learning outcomes:3
5. , 2h, Learning outcomes:1
6. , 2h, Learning outcomes:5
7. , 2h, Learning outcomes:4
8. , 2h, Learning outcomes:1,2,3,4,5
9. , 2h, Learning outcomes:4
10. , 2h, Learning outcomes:1,4
11. , 2h, Learning outcomes:4
12. , 2h, Learning outcomes:4
13. , 2h, Learning outcomes:25
14. , 2h, Learning outcomes:25
15. , 2h, Learning outcomes:1,4,25

Course content
constructures

1.No classes, 2h
2.getting familiar with the content of the construction exercises and their realization, 2h, Learning outcomes:8
coordinate system that si being used in AutoCAD, 2h, Learning outcomes:9
3.defining the settings of the protoype drawing, 2h, Learning outcomes:10
drawing of the examples with rectangular and polar, and absolute and relative coordinates, 2h, Learning outcomes:11
4.drawing the projections using the basic drawing commands (line, rectangle, circle) and modification of the drawing
(erase, copy, offset, move, rotate, trim), 2h, Learning outcomes:12
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5.making of the orthogonal projection of the symmetric machine part with the help of mirror and stretch command, 2h,
Learning outcomes:12
6.making the object projection with the help of polar array command, dimensioning and preparing the draft for printing
in M1:1 scale, and objects of small dimensions in M20:1 scale, 2h, Learning outcomes:12,13
7.making of the section of the machine part in the full section. Marking surface roughness and the chart of tolerance.,
2h, Learning outcomes:14,15
8.the representation of the gear wheel leaving the representation rules in the descriptive geometry- the simplification.,
2h, Learning outcomes:16,17
9.making of the orthogonal projections based on the complex isometric drawing., 2h, Learning outcomes:18
10.making of the isometric drawing based on 2 or 3 orthogonal projections., 2h, Learning outcomes:19
11.making of the shaft- the basic model with the groove for key , 2h, Learning outcomes:20
12.entry of the consecutive sections and details, 2h, Learning outcomes:21
13.dimensioning and entry of the symbols for the linear surveying, shapes, positioning and the spinning, and roughness
of the technical surfaces, 2h, Learning outcomes:22
14.making of the assembly drawing of pullies with the hook on the paper of A3 format with marked positions and
properly filled parts lists., 2h, Learning outcomes:23
15.making of the workshop drawings of the pullies and the hook based on the assembly drawing., 2h, Learning
outcomes:24

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
Whiteboard with markers
Overhead projector
Exercises are carried out in groups, by the method of conversation also sketching, analysing and synthesizing
projections according to a methodological exercise-book and by individual work with students during sketching machine
parts on their own in orthogonal and isometric projection while making a workshop and assembly drawing by a 2D
computer.

Exam literature Osnovna:
Z. Herold: Inženjerska grafika, Inženjerski priručnik, Školska knjiga, Zagreb, 1994.
Z. Herold, D. Žeželj: Inženjerska grafika - Metodička vježbenica, FSB, Zagreb, 2006.
D. Rohde, N. Bojčetić, D. Deković, Z. Herold, D. Marjanović, D. Žeželj: Računalna i inženjerska grafika, Podloge za vježbe
iz Auto CAD, FSB, Zagreb, 2005.
M. Opalić, M. Kljajin, S. Sebastijanović: Tehničko crtanje, Zrinski d.d., Čakovec, 2003.
Dodatna:
Koludrović: Tehničko crtanje u slici s kompjuterskim aplikacijama, Autorska naknada Koludrović Ć. I. R., Rijeka, 1997.

Students obligations class attendance, submitted programme
Knowledge
evaluation during
semester

Regular class attendance, preliminary exam, programme problems

Knowledge
evaluation after
semester

Continuous knowledge checking: homeworks, programme problems and two preliminary exams:
  1.PRELIMINARY EXAM: Orthogonal projections; isometry (1h).
  2.PRELIMINARY EXAM: Dimensioning; space perception (1h).

Student activities: Aktivnost ECTS
 (Practical work) 2
 (Written exam) 2

Remark This course can not be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Čedomir Jurčec, Hrvoje Galijan
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Code WEB/ISVU 24045/190055 ECTS 6.0 Academic year 2018/2019
Name Technologies and plants for waste treatment and recycling
Status 4th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - elective course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (0+30+0+0)
120

Teachers Lectures:1. Gregor Drago Zupančić
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Lectures: Mario Panjičko
Laboratory exercises: Mario Panjičko
Laboratory exercises: Gregor Drago Zupančić

Course objectives Adopt specific knowledge of waste management, understanding of waste generation and their flows, legal requirements
and restrictions on waste management, identification of key parameters for designing waste treatment facilities

Learning outcomes: 1.Compare, state and describe key waste management legislation in the Republic of Croatia and the EU. Level:6,7
2.Identify and calculate the key process parameters for sizing the waste treatment plant. Level:6
3.Suggest and describe appropriate technical solutions for biological and thermal waste treatment. The student should
also be able to present the shortcomings and preconditions for the chosen technical solution,. Level:6,7
4.formulating the processes to the extent necessary for dimensioning the drives and associated facilities. Level:6,7
5.Identify important concepts in the field of waste management, such as waste hierarchy, waste prevention, recycling
and recovery, mixed communal waste, hazardous waste. Level:6
6.Identify key sources, generated quantities, composition and properties of mixed communal and hazardous waste.
Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Discussion

Methods of carrying
out laboratory
exercises

Group problem solving
Discussion, brainstorming
Computer simulations

Course content
lectures

1.Introduction and acquaintance with subject content, students' obligations, 2h, Learning outcomes:5
2.Sources, flows, quantities produced and physico-chemical properties of mixed communal and hazardous waste, 2h,
Learning outcomes:6
3.Types of waste and waste classification, 2h, Learning outcomes:5
4.Waste management system hierarchy, 2h, Learning outcomes:5
5.Waste treatment and handling, biological and thermal processing methods, waste disposal, 2h, Learning outcomes:3
6.disposal of hazardous waste, 2h, Learning outcomes:5
7.Waste Disposal, Types of Landfill, 2h, Learning outcomes:5
8.Hazardous waste, 2h, Learning outcomes:6
9.Knowledge test, 2h, Learning outcomes:3,5,6
10.Initial basis for the technological dimensioning of waste processing facilities (loading stations, sorting plants,
recycling facilities, mechanical-biological processing plants, waste disposal sites,, 2h, Learning outcomes:2,3,4
11.Starting Basics for Construction Design and Dimensioning of Waste Processing Facilities (Transfer Stations, Distillery,
Recycling Facilities, Mechanical-Biological Processing Facilities, Waste Landfills, 2h, Learning outcomes:2,3,4
12.Starting Basics for Mechanical Design and Dimensioning of Waste Processing Facilities (Transfer Stations, Distilleries,
Recycling Facilities, Mechanical-Biological Processing Facilities, Waste Disposal Facilities, 2h, Learning outcomes:2,3,4
13.Relevant Environmental and Waste Management Regulations in the Republic of Croatia and the EU, Legal and
Economic Control of Waste Management, 2h, Learning outcomes:1
14.Economics of Waste Management, 2h, Learning outcomes:1
15.Knowledge test, 1h, Learning outcomes:1,2,3,4
Professional visit to the waste treatment plant, 1h, Learning outcomes:2,4,5,6

Course content
laboratory

1.Solving tasks related to the sizing of waste treatment facilities: Waste streams, 2h, Learning outcomes:2,4
2.Solving tasks related to the sizing of waste processing facilities: collection, 2h, Learning outcomes:2,4
3.Resolving tasks related to the sizing of waste processing facilities: transport, 2h, Learning outcomes:2,4
4.Resolving tasks related to the sizing of waste processing facilities: recycling, 2h, Learning outcomes:2,4
5.Resolving tasks related to the sizing of waste processing facilities: processing, 2h, Learning outcomes:2,4
6.Resolving tasks related to the sizing of waste processing facilities: recovery, 2h, Learning outcomes:2,4
7.Resolving tasks related to the sizing of waste processing facilities: disposal, 2h, Learning outcomes:2,4
8.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6
9.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6
10.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6
11.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6
12.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6
13.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6
14.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6
15.Professional visit to the waste treatment plant, 2h, Learning outcomes:2,4,5,6

Required materials Basic: classroom, blackboard, chalk...
General purpose computer laboratory
Whiteboard with markers
Overhead projector
3D printer 3D scaner

Exam literature 1. Hinrichs, R.A.; Kleinbach, M.: Energy - Its Use and the Environment, Harcourt College Publishers, 2002.
Students obligations Regularity of attendance -20%
Knowledge Seminar paper and presentation,
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evaluation during
semester

2 colloquia with computational tasks

Knowledge
evaluation after
semester

Written exam

Student activities: Aktivnost ECTS
 (Classes attendance) 2
 (Practical work) 1
 (Constantly tested knowledge) 1
 (Written exam) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
ISVU equivalents: 180927;
Proposal made by Mario Panjičko , 11.6.2019
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Code WEB/ISVU 23797/170565 ECTS 6.0 Academic year 2018/2019
Name Technology Entrepreneurship
Status 6th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (15+0+15+0)
120

Teachers Lectures:1. mr.sc. Sergej Lugović MBA
Lectures: Vesna Alić-Kostešić dipl.ing.stroj.
Auditory exercises: Dinko Horvat struč.spec.ing.techn.inf.
Seminar exercises: Dinko Horvat struč.spec.ing.techn.inf.

Course objectives  To introduce students how to recognise business opportunity in technology development, information and
communication science and society as whole. It is also necessary to develop disciplines which will enable continuous
screening of technology development, so opportunity could be recognised. Along the screening and recognition, its
important to transfer opportunity to product or service and sell it to customer creating the new value, through new or
increased income and employment.

Learning outcomes: 1.Business Opprtunity. Level:6
2.Business Organization. Level:6
3.Company resources. Level:6,7
4.Business Idea. Level:6,7
5.Opportunity. Level:6,7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Discussion
Homework presentation

Methods of carrying
out auditory
exercises

Laboratory exercises on laboratory equipment
Group problem solving
Interactive problem solving

Methods of carrying
out seminars

Group problem solving
Essay writing

Course content
lectures

1.Introduction, 2h, Learning outcomes:1
2.The role of entrepreneurship in economy, 2h, Learning outcomes:1
3.Business opportunities, 2h, Learning outcomes:1
4.Vision and Business Model, 2h, Learning outcomes:1
5.Risk and Return, 2h, Learning outcomes:1
6.Marketing and Sales, 2h, Learning outcomes:1
7.Knowledge assessment, 2h, Learning outcomes:1
8.Intellectual Property, 2h, Learning outcomes:1
9.The new enterprise organization, 2h, Learning outcomes:1
10.Management of operations, 2h, Learning outcomes:1
11.Profit and Harvest, 2h, Learning outcomes:1
12.The Finacial Plan, 2h, Learning outcomes:1
13.Knowledge assessment, 2h, Learning outcomes:1
14.Business Model Canvas, 2h, Learning outcomes:1
15.Students work evaluation, 2h, Learning outcomes:1

Course content
auditory

1.Lab, 1h, Learning outcomes:1
2.Lab, 1h, Learning outcomes:1
3.Lab, 1h, Learning outcomes:1
4.Lab, 1h, Learning outcomes:1
5.Lab, 1h, Learning outcomes:1
6.Lab, 1h, Learning outcomes:1
7.Lab, 1h, Learning outcomes:1
8.Lab, 1h, Learning outcomes:1
9.Lab, 1h, Learning outcomes:1
10.Lab, 1h, Learning outcomes:1
11.Lab, 1h, Learning outcomes:1
12.Lab, 1h, Learning outcomes:1
13.Lab, 1h, Learning outcomes:1
14.Lab, 1h, Learning outcomes:1
15.Lab, 1h, Learning outcomes:1

Course content
seminars

1.Lab, 1h, Learning outcomes:1
2.Lab, 1h, Learning outcomes:1
3.Lab, 1h, Learning outcomes:1
4.Lab, 1h, Learning outcomes:1
5.Lab, 1h, Learning outcomes:1
6.Lab, 1h, Learning outcomes:1
7.Lab, 1h, Learning outcomes:1
8.Lab, 1h, Learning outcomes:1
9.Lab, 1h, Learning outcomes:1
10.Lab, 1h, Learning outcomes:1
11.Lab, 1h, Learning outcomes:1
12.Lab, 1h, Learning outcomes:1
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13.Lab, 1h, Learning outcomes:1
14.Lab, 1h, Learning outcomes:1
15.Lab, 1h, Learning outcomes:1

Required materials Basic: classroom, blackboard, chalk...
Whiteboard with markers
Overhead projector

Exam literature Technology Ventures: From Idea to Enterprise
Thomas Byers, Richard Dorf, Andrew Nelson
U prijevodu

Students obligations Seminarski rad, dolazak na predavanja

Knowledge
evaluation during
semester

Mini-test#1#20#0$Kolokvij, numeri zadaci#1#20#0$Seminarski rad#1#20#100$Prakti rad#1#20#0$Usmena
provjera znanja#1#20#100$

Knowledge
evaluation after
semester

Pismeni ispit#1#25#100$Usmeni ispit#1#25#100$Seminarski rad#1#25#100$Prakti rad#1#25#100$

Student activities: Aktivnost ECTS
 (Classes attendance) 2
 (Constantly tested knowledge) 2
 (Written exam) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by mr.sc. Sergej Lugović MBA, 10.6.2014
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Code WEB/ISVU 23496/156245 ECTS 7.0 Academic year 2018/2019
Name Thermodynamics
Status 3rd semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+40 (30+10+0+0)
140

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Lectures:dr. sc. Emil Barić mag. ing. mech.
Auditory exercises:dr. sc. Emil Barić mag. ing. mech.
Laboratory exercises:dr. sc. Emil Barić mag. ing. mech.

Course objectives Introduction to basic amenities technical thermodynamics. The students should learn mathematical model of simple
thermodynamic systems and independently solve numerical tasks

Learning outcomes: 1.Formulate postulates balance and the first main law of thermodynamics, vary intensive and extensive, and specific
size state. Level:6,7
2.Calculate the size of the state of ideal gases and mixtures thereof depending on the temperature. Level:6
3.The calculated changes of ideal gases with the use of equations of state, the first paragraph of the main mechanical
and external balance, and sketch a diagram corresponding p-in. Level:6
4.Formulate other main law of thermodynamics, to outline the changes in the state diagrams T-s and h-s, calculate the
change in entropy. Level:6,7
5.Establish the role of entropy as the single criterion of irreversibility in the process of mixing, damping and heat.
Level:7
6.analysis of closed and open systems, and reasons for the change of internal energy and enthalpy in their budget.
Level:6
7.The calculated power and heat flux in open process based on the specific size of the state of. Level:6
8.Calculated simple cycle (Carnot, Joule, Otto, Diesel). Level:6
9.Calculated simple right-turning circular processes with steam using heat tables and diagrams to-the. Level:6
10.Calculated simple left-handed circular process, to distinguish the terms "heat pump" and "cooling system". Level:6
11.Solve simple problems with the budget heat conduction, free and forced convection (flat and cylindrical, single-layer
and multi-layer wall), and radiation (straight walls and covered the body).. Level:6
12.Distinguish recuperative and regenerative heat exchangers, and solve simple tasks with a budget of DC,
protusmjernih and cross heat exchangers. Level:6
13.The calculated heating solid, liquid and gaseous fuels based on their composition and the required amount of
oxygen and flue gas composition. Level:6
14.Distinguish losses sensible heat of the flue gas and latent heat in the flue gases that contain non-condensing water
vapor. Level:6
15.Calculate simple problems with the budget changes of wet sighs (heating, cooling, mixing, wetting, drying)
combining analytical procedures with the diagram h-x. Level:6

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Simulations
Discussion

Methods of carrying
out auditory
exercises

Group problem solving
Discussion, brainstorming
Interactive problem solving

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment

Course content
lectures

1.Introduction to Thermodynamics, rights and obligations of students, the instructions for the use of literature and
prepare for exams. Postulates balance and the first main law of thermodynamics, intensive and extensive size of the
state of specific size sheet. States of matter. Units of measurement. The temperature and the prime law of
thermodynamics, 2h, Learning outcomes:1
2.First law of thermodynamics, open and closed systems, heat, internal energy, mechanical work, diagram p-in.
Thermal and mechanical balance. Specific and molar heat capacity of the substance. The equation of state of ideal gas
properties and a mixture of ideal gases, 2h, Learning outcomes:2,3
3.Polytropic change of state of ideal gas. The internal energy and useful work in closed systems, 2h, Learning
outcomes:1,2
4.Enthalpy, specific enthalpy, technical work and power machines with open systems. Piston machinery and
turbomachinery, 2h, Learning outcomes:6,7
5.Right-handed and left-handed circular processes. Working machines, heat storage tanks and heat exchangers. Show
circular process in diagrams p-in, 2h, Learning outcomes:7,8,9
6.The other main law of thermodynamics, entropy and typical irreversible processes (absorption, mixing, heat flow due
to differences in temperature, friction). Views processes in diagrams T-s and h-s, 2h, Learning outcomes:4,5
7.Right-handed circular process with water vapor in the diagrams depicting the p-T-s and h-s. Under-cooled liquid,
saturated steam and superheated steam., 2h, Learning outcomes:9
8.Left-handed circular processes, air-conditioning and heat pumps, 2h, Learning outcomes:10
9.Changing the heat conduction and convection, heat flow. Heat conduction through the multi-layer flat and cylindrical
wall. Properties of the substance depending on temperature and pressure. Boundary layer, forced and free convection.
The heat flow with evaporation and condensation, 2h, Learning outcomes:11
10.Thermal radiation, black body and the Stefan-Boltzmann law. The wavelength and intensity of radiation. Surface
properties of solids, reflection, absorption and diathermy. Radiation emissions. Model of close parallel walls and model
covered body, 2h, Learning outcomes:11
11.Heat: recuperators, regenerators and heat exchangers with direct contact two currents. Calculations of simple direct
current, protusmjernih and cross recuperators. Recuperators with a phase change current, 2h, Learning outcomes:12
12.The combustion of solid, liquid and gaseous fuels known composition. Stoichiometric equation and the quantity of
oxygen or of sighs. Complete and incomplete combustion. The composition of wet and dry flue gas. Upper and lower
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heating value of fuel, 2h, Learning outcomes:13
13.The energy balance of the combustion chamber, the temperature at the adiabatic and the actual combustion. The
energy balance of the whole boiler, boilers with condensation of water vapor in the flue gases, 2h, Learning
outcomes:14
14.Wet sighs: participatory water vapor pressure in sighs, moisture content, relative humidity of sighs and degree of
saturation. Views of wet sighs in the diagram h x, 2h, Learning outcomes:15
15.The processes of heating, cooling, humidification and drying of sighs and mixing longitudinal currents. Conditioning
sighs in summer and winter, 2h, Learning outcomes:15

Course content
auditory

1.Introduction to Thermodynamics, rights and obligations of students, the instructions for the use of literature and
prepare for exams. Postulates balance and the first main law of thermodynamics, intensive and extensive size of the
state of specific size sheet. States of matter. Units of measurement. The temperature and the prime law of
thermodynamics., 2h, Learning outcomes:1
2.First law of thermodynamics, open and closed systems, heat, internal energy, mechanical work, diagram p-in.
Thermal and mechanical balance. Specific and molar heat capacity of the substance. The equation of state of ideal gas
properties and a mixture of ideal gases, 2h, Learning outcomes:2,3
3.Polytropic change of state of ideal gas. The internal energy and useful work in closed systems, 2h, Learning
outcomes:1,2
4.Enthalpy, specific enthalpy, technical work and power machines with open systems. Piston machinery and
turbomachinery, 2h, Learning outcomes:6,7
5.Right-handed and left-handed circular processes. Working machines, heat storage tanks and heat exchangers. Show
circular process in diagrams p-in. , 2h, Learning outcomes:7,8,9
6.The other main law of thermodynamics, entropy and typical irreversible processes (absorption, mixing, heat flow due
to differences in temperature, friction). Views processes in diagrams T-s and h-s, 2h, Learning outcomes:3,4
7.Right-handed circular process with water vapor in the diagrams depicting the p-T-s and h-s. Under-cooled liquid,
saturated steam and superheated steam, 2h, Learning outcomes:9
8.Left-handed circular processes, air-conditioning and heat pumps, 2h, Learning outcomes:9
9.Changing the heat conduction and convection, heat flow. Heat conduction through the multi-layer flat and cylindrical
wall. Properties of the substance depending on temperature and pressure. Boundary layer, forced and free convection.
The heat flow with evaporation and condensation, 2h, Learning outcomes:11
10.Thermal radiation, black body and the Stefan-Boltzmann law. The wavelength and intensity of radiation. Surface
properties of solids, reflection, absorption and diathermy. Radiation emissions. Model of close parallel walls and model
covered body, 2h, Learning outcomes:10
11.Heat: recuperators, regenerators and heat exchangers with direct contact two currents. Calculations of simple direct
current, protusmjernih and cross recuperators. Recuperators with a phase change current, 2h, Learning outcomes:12
12.The combustion of solid, liquid and gaseous fuels known composition. Stoichiometric equation and the quantity of
oxygen or of sighs. Complete and incomplete combustion. The composition of wet and dry flue gas. Upper and lower
heating value of fuel, 2h, Learning outcomes:13
13.The energy balance of the combustion chamber, the temperature at the adiabatic and the actual combustion. The
energy balance of the whole boiler, boilers with condensation of water vapor in the flue gases, 2h, Learning
outcomes:14
14.Wet sighs: participatory water vapor pressure in sighs, moisture content, relative humidity of sighs and degree of
saturation. Views of wet sighs in the diagram h x, 2h, Learning outcomes:15
15.The processes of heating, cooling, humidification and drying of sighs and mixing longitudinal currents. Conditioning
sighs in summer and winter, 2h, Learning outcomes:15

Course content
laboratory

1.no clasess, 2h
2.no clasess, 2h
3.no clasess, 2h
4.no clasess, 2h
5.no clasess, 2h
6.no clasess, 2h
7.no clasess, 2h
8.no clasess, 2h
9.no clasess, 2h
10.no clasess, 2h
11.no clasess, 2h
12.no clasess, 2h
13.no clasess, 2h
14.no clasess, 2h
15.no clasess, 2h

Required materials Whiteboard with markers
Overhead projector

Exam literature A. Galović: Termodinamika I, Zagreb 1998.
A. Galović: Termodinamika II, Zagreb
B. Halasz: Zbirka zadataka iz nauke o toplini I, Zagreb 2001.
A. Galović, M. Tadić, B. Halasz: Zbirka zadataka iz nauke o toplini II, Zagreb 1990.

Students obligations Attending lectures and exercises, maximum 3 absences with the required examination of the missed material

Knowledge
evaluation during
semester

2 tests

Knowledge
evaluation after
semester

Written exam with four to six numerical tasks oral exam on the theory.
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Student activities: Aktivnost ECTS
 (Classes attendance) 1
 (Constantly tested knowledge) 3
 (Written exam) 3

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Vesna Alić-Kostešić mag.ing.mech
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Code WEB/ISVU 23795/170563 ECTS 4.0 Academic year 2018/2019
Name Transportation Systems
Status 5th semester - Undergraduate professional study in mechanical engineering (Izvanredni strojarstva) - obligatory course
Teaching mode Lectures + exercises (auditory + laboratory + seminar + metodology + construction)

work at home
30+30 (15+15+0+0)
60

Teachers Lectures:1. Vesna Alić-Kostešić dipl.ing.stroj.
Lectures:2. dr. sc. Emil Barić mag. ing. mech.
Auditory exercises:dr. sc. Emil Barić mag. ing. mech.
Laboratory exercises:dr. sc. Emil Barić mag. ing. mech.

Course objectives To introduce students to the elements and structures of transportation means and types of mechatronics components
and devices, their selection and application areas, the application rules and technical regulations

Learning outcomes: 1.Assess the importance and types of transport in the production process. Level:6,7
2.choose an option depending on the type of transported material. Level:7
3.calculate the elements of transport equipment as a function of operational continuity of the production process.
Level:6
4.combine the available devices within the production process. Level:6,7
5.calculate the force, torque and power of engines. Level:6
6.calculate the kinematics of the drive (circular, linear and nonlinear motion). Level:6
7.choose sensors according to shape and size of the workpiece. Level:7
8.choose switches according to shape and size of the workpiece. Level:7
9.select the necessary transport means from manufacturers catalogue. Level:7

Methods of carrying
out lectures

Ex cathedra teaching
Case studies
Demonstration
Simulations
Discussion
Seminar, students presentation and discussion

Methods of carrying
out auditory
exercises

Group problem solving
Traditional literature analysis
Data mining and knowledge discovery on the Web
Discussion, brainstorming
Computer simulations
Interactive problem solving
Workshop

Methods of carrying
out laboratory
exercises

Laboratory exercises on laboratory equipment

Course content
lectures

1.Introduction: Division, meaning and role of internal transport. Features and types of vehicles. Means of periodic and
continuous delivery, 2h, Learning outcomes:1
2.Selection criteria for transportation devices. Types of transported material., 2h, Learning outcomes:2
3.The choice of speed of transport means., 2h, Learning outcomes:3
4.Conveyor belts and drums., 2h, Learning outcomes:4
5.Pulleys as drive mechanisms., 2h, Learning outcomes:4
6.Vibrating conveyors, 2h, Learning outcomes:4
7.Electromagnets, 2h, Learning outcomes:4
8.1. test, 2h, Learning outcomes:1,2,3,4
9.Transport chains, 2h, Learning outcomes:5,6
10.Drive and free wheels , 2h, Learning outcomes:5,6
11.Screws, 2h, Learning outcomes:5,6
12.Load sensors., 2h, Learning outcomes:7
13.Displacement sensors., 2h, Learning outcomes:7
14.Rotary switch., 2h, Learning outcomes:8
15.2. test, 2h, Learning outcomes:5,6,7,8

Course content
auditory

1.NA
2.NA
3.NA
4.Analysis of literature and manufacturers catalogues, 3h, Learning outcomes:7,8,9
5.NA
6.Preparation and presentation of seminars on types of transport equipment, 3h, Learning outcomes:7,8,9
7.NA
8.The choice of means of transport and calculation under given conditions (power, torque and force), 3h, Learning
outcomes:3,5,6
9.NA
10.NA
11.NA
12.NA
13.The choice of means of transport and calculation under given conditions (motion, rotation and linear speed), 3h,
Learning outcomes:6
14.NA
15.Writen test, 3h, Learning outcomes:3,5,6,7,8

Course content
laboratory

1.NA
2.Overview of illustrated examples of different designs of transport means, 4h, Learning outcomes:9
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3.NA
4.Examples of selection of engine drives and power transmission and steering mechanisms of transport equipment, 4h,
Learning outcomes:5
5.NA
6.Examples of the measurement results on mechanical sets (gearbox, spindle) with discussion on the application and
characteristics, 4h, Learning outcomes:6
7.NA
8.Examples of the measurement results on transport equipment (cranes...) with discussion on the application and
characteristics, 3h, Learning outcomes:6
9.NA
10.NA
11.NA
12.NA
13.NA
14.NA
15.NA

Required materials Basic: classroom, blackboard, chalk...
Special purpose laboratory
Special purpose computer laboratory
Overhead projector

Exam literature Oluić, Č.: Transport u industriji, Sveučilišna naklada, Zagreb, 1991.
D.Ščap, Prenosila i dizala, podloge za konstrukciju i proračun, Liber, Zagreb, 1990.
D.Ščap, Prenosila i dizala, udžbenik u radu (raspoloživo za studente).
D. Ščap, Zbirka zadataka iz prenosila i dizala (u radu - raspoloživo za studente).

Students obligations regular class attendance, programme assignements and seminars
Knowledge
evaluation during
semester

2 tests

Knowledge
evaluation after
semester

writen and oral exam

Student activities: Aktivnost ECTS
 (Constantly tested knowledge) 2
 (Written exam) 2

Remark This course can be used for final thesis theme
Prerequisites: No prerequisites.
Proposal made by Čedomir Jurčec
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