UNIVERSITY UNDERGRADUATE STUDIES:

UNDERGRADUATE STUDIES of
PHYSICS

M ar ch 2005



1)

a)

b)

d)

INTRODUCTION

Reasons for initiation of studies

- The basic reason is scientific study of physissttee basic science. It should be
emphasized that more and more tumultuous developaierew technologies on the
bases of physics creates the need for as muclbifigxias possible in education
established on the basic knowledge which is slowéecoming obsolete. This makes
possible the employment in all production segmamis in public life in which the
modern technologies and techniques are presentstlidees are also a prerequisite to
further GRADUATE studies of PHYSICS as a scientifiscipline and basis for
educational streamings in the spheres of physics.

The connection with contemporary scientific pero® is out of question since
physics as the science is founded in all modermniglogies and techniques, and is in
permanent tumultuous development.

The comparison with numerous equivalent and sim@eogrammes in European
Union is possible but, according to the instructie state only two: at the University
of Uppsala and the university of Saarland.

Previous experiences of proposer in carrying out of equivalent or similar programmes
There is a significant scientific and educationaperience of the staff in the
organization of theoretical and experimental teaghuf physics at the Department of
Physics of the University J.J. Strossmayer in @sijghe existence of two four-year
studies of physics up to the present moment: Ma#iesnand Physics, Physics and
Technical Culture with Informatics accomplished the Department of Physics,
University J.J.Strossmayer guarantee the aboveiomeat experience.

Graduate Sudies

Openness of studies towards mobility of students

The coordination of undergraduate studies of plsysith the undergraduate studies
of physics or corresponding technical studies inafla and European Union makes
possible a significant openness towards mobilitysaidents. There will be the

mobility towards graduate and doctoral studieshyfsics.

Other components

Three-year undergraduate studies of physics is sasbaf all studies of physics
(graduate, doctoral ones) in Croatia and Europeanorl It should be noted that there
are adequate laboratories, cabinets for practamaises, space and the

equipment for the studies programme realizaticdhe@Department of physics.
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2) GENERAL PART

1) Title of studies
UNDERGRADUATE STUDIESOF PHYSICS

2) Implementation-bearer
UNIVERSITY J.J. STROSSMAYER, OSIJEK
Realization:
DEPARTMENT OF PHYSICS, UNIVERSITY J.J. STROSSMAYEBSIJEK

3) Duration
Three years (6 semesters)

4) Admission requirements
Completed high school or adequate secondary school

5) Undergraduate Studies

After the students have finished undergraduate iesudthey would acquire basic
knowledge in physics, mathematics and informatieeded for the corresponding
graduate studies as well as the concrete profesglianoratory technicians at the faculty,
school or institute, programmer, jobs in informatiompanies).

The students could follow all programmes of studieghe sphere of physics at the
University J.J. Strossmayer in Osijek as well ahatother universities in Croatia.

6) Graduate studies
7)

8) Professional or academic title acquired after cetipd studies
BACHELOR OF PHYSICS (B. Sc.)
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3) DESCRIPTION OF PROGRAMME

3.1. Programme structure with credits

1. YEAR
1% Semester
Course
Course . EC
code Coursetitle structur e* TS
L|S|E|P
F101 | General Physicsl 60| 15(30| O 9
M101 | Mathematics1 (Differential calculus) 301 0(45| 0 7
1101 Elementary Informatics 30,0030 4
1102 E-Office 0|0 0|30 3
Elective courses: student choose 7 credits
Z105 | General and Inorganic Chemistry 1 30/ 0(15| 0 5
1103 Data Communicationsand Computer nets | 30| O | O | 30 5
M 105 | Geometry of Plane and Space 301 0(30]| 0 5
Z101 | English 1 (optional) 030,010 2
Total: 30
* L =Lectures, S=Seminars, E= exercises, , P=Pradiaboratory)
29 Semester
Course
Course . EC
code Coursetitle structure* TS
L|S|E|P
F102 | General Physicsl| 60| 15(30| O 9
M102 | Mathematics 2 (Integral calculus) 30/ 01(45| 0 7
Elective cour ses. student choose 14 credits
M103 | Linear Algebral 30/ 01300 6
Z106 | General and Inorganic Chemistry 2 30/ 0(15| 0 6
1104 | Algorithms and Data Structures 300 0|30 6
Z102 | English 2 (optional) 030/ 0|0 2
Total: 30
* L =Lectures, S=Seminars, E= exercises, , P=Pradiaboratory)
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2. YEAR

3" Semester
Course
Course . EC
code Coursetitle structur e* TS
L|S|E
F103 | General Physicslll| 60| 15(30| O 9
M 104 Maf[ematlcss (Functions of more 20lo0l3] o0 6
variables)
Fundamentals of M easurement in Physics
F107
and_Statistical Analysys 301015/ 0 4
F111 | General PhysicsL aboratory A O/l 0| 0|60 5
Elective courses: student choose 6 credits
1106 | Elementary Programming 1 15/ 0| 01|30| 4
Z103 | English 3 (optional) 0(30/01|0 2
Total: 30
* L=Lectures, S=Seminars, E= exercises, , P=Pradi@boratory)
4™ Semester
Course
Course . EC
code Coursetitle structure* TS
L|S|E
F104 | General Physics|V 60(15|130| O 9
M105 | Diferencial Equations 30/ 01300 6
F114 | General PhysicsL aboratory B O|0|0|60| 5
F105 | Classical Mechanics1 30/01/15| 0 4
Elective courses: student choose 6 credits
1107 | Elementary Programming 2 15/15| 0 |30| 4
2104 | English 4 (optional) 0Ol30]01]O0 2
Total: 30

* L=Lectures, S=Seminars, E= exercises, , P=Pradi@boratory)

5/42



3. YEAR

5 Semester
Course
Course . EC
code Coursetitle structure* TS
L|S|E|P
F108 | Electrodynamics 1 30/01|15| 0 5
F109 | Introduction to Stastical Physics 0/151 01 0 5
F106 | Classical Mechanics?2 30|/ 01(15| 0 5
Elective cour ses: student choose 15 credits
T106 | Scienceof Strength 30/0|15| 0 3
F110 | Mathematical Methods of Physics 451 01301 0 7
1108 | Databaseand Process Analysis 30|/0|0|3]| 5
1109 | Usage of Computersin Lectures 30|/0|l0|3]| 5
Total: 30
* L=Lectures, S=Seminars, E= exercises, , P=Pradi@boratory)
6™ Semester
Course
Course . EC
code Coursetitle structure* TS
LS| E|P
F112 Special and General Relativity 30|/ 01(15| 0 5
F113 Quantum Mechanics 1 4510|300 7
F115 Fundamentals of the Condensed M ater
Physics 300 1(15| 0 5
1105 Multimedia Systems 30|15/ 0|15| 5
Elective courses: student choose 8 credits
1110 Security of Information Systems 30/ 0|0|30]| 4
1111 Systems of Teaching at a Distance 15/15| 0 |30| 4
F131 Electrodynamics 2 30/ 0|15/ 0| 4
F123 Introduction to Astronomy and
. 30|/ 01(15| 0 4
Astrophysics
Total: 30

* L =Lectures, S=Seminars, E= exercises, , P=Pradiaboratory)
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3.2. Description of every course of lectures:
Coursetitle General Physics|
Course code F101

Type of course

Lectures (60 hours), Seminars (15 hours), Exer¢@@sati)

Level of course

Fundamental course

Year of study 1% | Semester ‘ 1%
o 9 ECTS:
(Number of * 60+15+30 (lectures + seminars + exercises) claiss an80 contact hours

creditsallocated)

~ 2.6 ECTS
« about 190 h of independent student work with ctiagans ~ 6.4 ECTS

Name of lecturer

Ph.D. Josip Planifj Full Professor

Learning
outcomes and
competences

Problem solving capacity in the field of mechanitiseoretical understanding of
important concepts from that field.

Prerequisites

To be Undergraduate student.

Course contents

Introduction to physics. Physical quantity unitsotddn; velocity, acceleration,
free-fall, slope, vertical projectile motion, slgnbjectile motion, circular motion.
Dynamics; Newton'’s laws. Conservation of linear neobom. Gravitation.
Dynamics law for two systems in relative motioneT®alilean transformations,
circular motion, Coriolis force, elastic force. ¢tion force. Work and kinetic
energy. Conservation of mechanical energy. Powalfisidns. Relativistic
mechanics. The Lorentz transformations, lengthreatibn, time dilation,
relativistic conservation of momentum, relativisgticergy. Statics; the center of
mass, handle, rigid body rotating about a fixed gparallel axis theorem,
conservation of angular momentum, rigid body rogabout a free axis. Fluids &
rest; hydraulic pressure, buoyant force, atmospheassure, surface tension of
liquids, capillarity. Fluids in motion; the equatiof continuity, Bernoulli's
equation, viscosity, flow of real fluids within tapmotion of body in fluids.
Viscosity measurements, errors of measurementsllaisns; mathematical
pendulum, Lissajous figures, damped simple harmawition, forced harmonic
oscillator, the physical pendulum.

it

Recommended
reading

1) Planink, J.,Osnovefizike 1, Skolska knjiga, Zagreb, 2005.
2) Cindro, N.,Fizika 1, Skolska knjiga, Zagreb, 1988.
3) Kulisi¢, P.,Mehanika i toplina, Skolska knjiga, Zagreb, 1990.

Supplementary
reading

1) Pak, M., Gibanje, Sle, Valovi, Liber, Zagreb, 1997

2) Kittel, C., Knight, W., Ruderman, MMehanika, Tehntka knjiga,
Zagreb, 1986

Young, H., Freedman, RJniversity Physics, Addison-Wesley
Publ., New York, 1996

E. Babt, R. Krsnik i M. Gtko. Zbirka rijeSenih zadataka iz fizike. Skols
knjiga, Zagreb 2004.

P. KuliSi, L.Bistri¢i¢, D. Horvat, Z. Naraki¢, T. Petrow i D. Pevec.
RijeSeni zadaci iz mehanike i topline. Skolska dajizagreb, 2002.

3)
4)

5)

a

Teaching methods

The course consists of lectures, classroom pregamta simple experiments
connected with corresponding lecture and chosea Baistrate theoretical
concepts, classroom presentation of simple nureriodels by using a compute
problem solving by students both during lectures during exercises, and stude

r
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seminars about chosen topics.

Student seminars are designed to induce studettie iirection of independent
problem solving work when both the problem and ofumethods are chosen by

students after some example problems suitablesfoirears are offered to students.
Discussion and gquestions are encouraged.

e Weekly tests. Exams each month (the total of thteeng semester). Final exam

e immediately after the end of course. The examnigbfied for those students that
collect more than 50% credits from both tests aodtily exams.

L anguage of Croatian language except for invited foreign spegiecturers that would be

instruction willing to lead chosen student seminar session.

Quality assurance | A questionnaire will be offered to students atehe of the semester with a goal jof

methods finding weak spots in the course conception ant/eigi.

Coursetitle General Physicsl|

Course code F102

Type of course Lectures (60 hours), Seminars (15 hours), Exer¢B@sati)

Level of course Fundamental course

Year of study 1°t | Semester ‘ 2"
9 ECTS:

ECTS * 60+15+30 (lectures + seminars + exercises) claigs an80 contact hours

(Number of ~ 26 ECTS

credits all ocated) ' ) . .

* about 190 h of independent student work with cttagans ~ 6.4 ECTS

Nameof lecturer | Ph.D. Josip Planiaj Full Professor

I(;L??é(?rlnnegs o Problem solving capacity in the field of electrycéind magnetism. Theoretical

competences understanding of important concepts from that field

Prerequisites To be Undergraduate student.
Electricity. Coulomb’s law. Electric fields. Elempotential. Work in the electric
field. Electric influence, induction. Gauss’ lawh&ge layout on the conductor.
Capacitors and capacitance. Capacitor with a digde®ielectric polarization.
Electrostatic field energy. Source of electric#ectricity engines. Electromotor
force. Electric current. Joule's and Ohm'’s lavedgiic resistance.
Potentiometer. Networks and Kirchhoff's rules. Simoconductors. Electric
current inelectrolytes. Current imacuum and gasses. Currens@micondutors.
The magnetic field and magnetic force. Magnetildfi@ue to currents: Biot-
Savart and Ampere’s law. Electrodynamics forceeht's force. Force betweer

Cour se contents two parallel currents, ampere. Work due electrodyina force. Magnetic flux.
Conducting loop in a magnetic field. Galvanomedenmeter, voltmeter. Faraday|s
law of induction. Lenz' rule. Induced EMF; dynarengrator, generator for
alternating currents. Mutual induction. Self-indont RL, RC, LC circuits. Energy
stored in a magnetic fiel@Energy stored on a capacitor; LC, LRC circuits.
Alternating current; resistance, Ohm’s law, poweansformer. InductorTriphase
alternating current. Magnetism of matter: Perméabidliamagnetism,
paramagnetism and ferromagnetism. Potential enengagnetic field.
Magnetization curves. Hysteresis. ElectromagndéectEdynamics microphone.
Magnetic tape.

Recommended 1) Cindro, N.,Fizika 2, Skolska knjiga, Zagreb, 1988.

reading 2) Kulisi¢, P., Lopac, V.Elektromagnetske pojavei struktura tvari,
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Skolska knjiga, Zagreb, 1991.

Supplementary
reading

1) Pak, M., Osnovefizike, Il dio, Liber, Zagreb, 1989
2) Purcell, M.,Berkeleyski tecaj fizike, |1 dio (Elektricitet i
magnetizam), Tehntka knjiga, Zagreb 1988.

3) E.Babg, R. Krsnik i M. Gtko. Zbirka rijeSenih zadataka iz fizike. Skols
knjiga, Zagreb 2004.

a

Teaching methods

Lectures with Power Point presentations, interacsimulations, demonstration
experiments, discussions, solving of sample probligmividually and in group,
regular tests. Problem solving in exercise classependently and under the
guidance of the teaching assistant. Student sesanardesigned to induce
students in the direction of independent problemisg work when both the
problem and solution methods are chosen by studdtetssome example
problems suitable for seminars are offered to sttsd®iscussion and questions
are encouraged.

Exams each month (the total of three during semesgti@al exam immediately

Qment after the end of course. The exam is simplifiedtiimse students that collect mor
than 50% credits from monthly exams.
L anguage of ; - ;
instrguctigon Croatian, English (possible)
Quality assurance | A questionnaire will be offered to students atene of the semester with a goal
methods finding weak spots in the course conception aniveigi.
Coursetitle General Physicsll|
Course code F103
Type of course Lectures (60 hours), Seminars (15 hours), Exer¢B@sati)
Levd of course Fundamental course
Year of study 2% | Semester ‘ 3
CTS 9 ECTS:

. +15+ ectures + seminars + exercises) ¢ @n80 contact hours

(ENuTmber of 60+15+30 (lect i ises) claits @n80 contact h
~ 2.6 ECTS

creditsallocated)

» about 190 h of independent student work with cttagans ~ 6.4 ECTS

Name of lecturer

Ph.D. Josip Planigj Full Professor

Learning
outcomes and
competences

Understanding the basic physical concepts andeekatonnected with
oscillations, waves and optics.

Prerequisites

Competences acquired in General Physics |, GeRésadics 11

Cour se contents

Waves; longitudinal waves — equation, standing watransverse waves.
Acoustics; standing waves in air, speed of souadsmissiorof energy in
progressive waves. Doppler effect. Sources of soBadsitivity of human ear.
Shock waves. Optics; basic laws of geometricalcgplane mirror, spherical
mirrors. Prism. Dispersion of light. Spherical diep Optical systems: eye,
magnifier, microscope, binoculars. Photometry. Riayoptics; interference of
light. Fresnel's mirrors. Lloyd's mirror, interfei at planparallel plate. Newton'
rings. Michelson interferometer. Diffraction of lig Fraunhoffer diffraction,
diffraction grating, Fresnel's diffraction. Polaiklight. Malus' law. Optical
activity. Atomic line spectra and energy levelsuSture of atom. Lasers.

Recommended
reading

1) Planink, J.,0snovefizike lll., Valovi — akustika — optika - uvod u

atomsku fiziku Filozofski fakultet Osijek, 2005.
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2) Henrg-Bartolic, V., Kulisi¢, P.,Valovi 1 optika, Skolska knjiga,
Zagreb, 1991. 3

3) Cindro, N.,Fizika 1, Skolska knjiga, Zagreb, 1988.

1) Pak, M., Gibanje, Sle, Valovi, Liber, Zagreb, 1997

2) E’Sg,gM., Osnovefizike, IV dio, SveuiliSna naklada Liber, Zagreb,

rsggzjri):%nmtary 3) Young, H., Freedman, RJniversity Physics, Addison-Wesley

Publ., New York, 1996.

4) E. Babk, R. Krsnik i M. Gtko. Zbirka rijeSenih zadataka iz fizike. Skols

knjiga, Zagreb 2004.

a

Teaching methods

Lectures with Power Point presentations, interacsimulations, demonstration
experiments, discussions, solving of sample probligrividually and in group,
regular tests. Problem solving in exercise clasgiependently and under the
guidance of the teaching assistant. Student sesanardesigned to induce
students in the direction of independent problelviisg work when both the
problem and solution methods are chosen by studéteissome example
problems suitable for seminars are offered to sttsd®iscussion and questions
are encouraged.

Exams each month (the total of three during seme§tmal exam immediately

ﬁment after the end of course. The exam is simplifiedtase students that collect more
than 50% credits from monthly exams.

L anguage of . . .

I Croatian, English (possible)

Quality assurance | A questionnaire will be offered to students atehe of the semester with a goal jof

methods finding weak spots in the course conception aniveis.

Coursetitle General Physics |1V

Course code F104

Type of course Lectures (60 hours), Seminars (15 hours), Exer¢@sati)

Level of course Fundamental course

Year of study 2% | Semester ‘ 4"
9 ECTS:

ECTS * 60+15+30 (lectures + seminars + exercises) clais &n80 contact hours

(Number of

credits all ocated)

~ 2.6 ECTS
» about 190 h of independent student work with cttagans ~ 6.4 ECTS

Name of lecturer

Ph.D. Josip Planigj Full Professor

Learning
outcomes and
competences

Basic assumptions of the statistical and thermanhyoal descriptions of the man
body systems. Relationship between the law ofribeeasing entropy in the
isolated systems and phenomenological formulatdiise second law of the
thermodynamics. Explanation of the principle of Wk of heat engines using p
V diagram. Application of the thermodynamic lawstbe problem of phase
transitions. Solving the simple problems in tramspbenomena. Outline of
historical evolution of the atomic structure. Exgsion of the necessity of the
replacement of the deterministic description ofria&ure with probabilistic one.
Solving Schrédinger’s equation in the simple caBescription of the structure o
the atomic nucleus.

Prerequisites

Competences acquired in General Physics II.

Course contents

Structure of matter; amount of substance, mol, Brsunotion. Diffusion.
Molecular forces. States of matters. Kinetic themfrgases. Ideal gas law.
Maxwell-Boltzmann distribution. Temperature. Themmdrics. Changes betweel
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states of matters. Humidity of air. Phase changglgrtriple point of water.
Calorimetrics; heat measurements, heat capacitgri@eters. Boling point,
melting point, heat of transformation. Dalton's l&eal gases, Van der Waals
equation. Thermodynamics; internal energy, workstRaw of thermodynamics.
Gay-Lussac-Joule experiment. Mayer's relation. I[ept#diabatic process.
Second law of thermodynamics, perpetuum mobile eRslvle and irreversible
processes. Statistical theory of heat. Entropyn@tasycle. Efficiency of a Carnot

engine. Clausius-Clapeyron equation. Engines. Todymamic temperature scale.

Refrigerators. Heating pump. Heat transport. Specof black body radiation.
Kirchhoff's law of radiation. Planck law of blackdy radiation. Stefan law of
radiation. Structure of atoms. Schrodinger wavea@qo. Heisenberg principle of
uncertainty. Quantum numbers. The Pauli exclusiorciple. Periodic table.
Atomic nucleus. Radioactivity. Radioactive decay.l&luclear reactions; nuclear
fission, nuclear fusion. Accelerators, RoentgesBation. Interactions of radiatio
with matters. Radiation dosimetry. Radiation prttet Particle physics; quarks.
The standard model of cosmology.

1) Cindro, N.,Fizika 1, Skolska knjiga, Zagreb, 1988.
Recommended 2) Kulisi¢, P., Mehanika i toplina, Skolska knjiga, Zagreb, 1990
reading 3) Kulisi¢, P., Lopac, V.Elektromagnetske pojave i struktura tvari,

Skolska knjiga, Zagreb, 1991.

1) Pak, M., Toplina,Termodinamika, Energija, Liber, Zagreb, 1993

2) Young, H., Freedman, RJniversity Physics, Addison-Wesley
?g;jﬁf&“mwy Publ., New York, 1996.

3) E. Babt, R. Krsnik i M. Gko. Zbirka rijeSenih zadataka iz fizike. Skols

knjiga, Zagreb 2004.

a

Teaching methods

Lectures accompanied with experiments. Home ex@risn Solving problems
instructed by assistant. Uninfluenced solving rafigbems. Check of the solved
problems and discussion on tutorials. Home expetisme

Exams each month (the total of three during seme§imal exam immediately

ﬁment after the end of course. The exam is simplifiediimse students that collect more
than 50% credits from monthly exams.

:_nztnrguuc??gnd Croatian, English (possible)

Quality assurance | A questionnaire will be offered to students atehe of the semester with a goal jof

Methods finding weak spots in the course conception ant/eigi.

Coursetitle Fundamentals of Measurement in Physicsand Statistical Analysys

Course code F107

Type of course Lectures (30 hours), Exercises (15 sati)

Level of course Fundamental course

Year of study 2% | Semester ‘ 4"
4 ECTS:

I(EN%-I;nSber o o 20+0+15 (lectures + seminars + exercises) clags ané0 contact hours

credits all ocated)

~ 1.4 ECTS
» about 80 h of independent student work with cdasiohs ~ 2.6 ECTS

Name of lecturer

Ph.D. Zvonko Glumac, Assistant Professor

Learning
outcomes and
competences

Students become trained in initial independentsaratessful implementing
scientific-research work as well as in independgmuiying scientific results to

professional work.
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Prerequisites

Probability. Empirical distributions: Arithmeticnd geometric mean. Variance,
standard deviation. Binomial and Poisson distrdrutNormal curve, log-normal

Course contents distribution. Sampling theory, t-distribution. Ersaof measurements. Estimation
of parameters of population. Tests of hypotesegrdssion and correlation; sum
of squares of the errors; fitting.

Recommended 1) Pavli, I., Satigtickateorijai primjena, Tehntka knjiga, Zagreb, 1980.

reading 2) Sosk, |., Serdar, V.Uvod u statistiku, Skolska knjiga, Zagreb, 1997.

I 1) Bevington, P.Pana reduction and error analysis for the physical

rSéJ;()jpi)negmmtary sciences, Mc Graw-Hill Book Company, New York, 1980

2) Caria, M.,Measurement analysis, Imperial College Press, 2000.

Teaching methods

Lectures with discussions, solving of sample protsléndividually and in group,
regular tests. Problem solving in exercise classependently and under the
guidance of the teaching assistant.

Exams each month (the total of three during semesgtimal exam immediately

Qethodsent after the end of course. The exam is simplifiedt@se students that collect more
than 50% credits from monthly exams.

L anguage of . , ]

instruction Croatian, English (possible)

Quiality assurance
methods

A questionnaire will be offered to students atehd of the semester with a goal [of
finding weak spots in the course conception aniveigi.

Coursetitle

Mathematics 1 (differential calculus)

Course Code

M101

Type of course

Lectures (30 hours), Exercises (45 hours)

Level of course

Elementary mathematical course

Year of study 1st Semester 1st
ECTS 7 ECTS
(Number of Attending lectures and exercises, independentilegrhomeworks, preliminary

creditsallocated)

exams and final exams.

Name of lecturer

Ph.D. Antoaneta Klohkiar, Assistant Professor

Learning
outcomes and
competences

At the introductory level the students should hegtd main ideas and methods of
mathematical analysis, which are the basis for nzhgr courses of lectures. Th
main terms will be explained in an informal wayeittusefullness and usage will
be presented. During exercises the students sheglome familiar with certain
technics and be able to solve concrete problems.

D

Prerequisites

Knowledge from secondary school

Cour se contents

1. Introduction. Field of real numbers, infimundasupremum, apsolute value,
intervals. Field of complex numbers.

2. Functions. Definition of function and basic pedjes. Elementary functions.
Compositon of functions. Biection and inversiondtion.

3. Real number series. Coception of series, basjoepties and convergentio@.
number.

4. Limes and continuity of functions. Concept dinaes of function, Properties of
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limes. One-band limes. Infinities and limes in mitly. Asymptotics. Continuity
and properties of continous functions.

5. Differential calculus. Velocity and tangent plerb. Concept of derivation.
Derivation rules. Derivation of elementary funcsoerivation of implicite
functions. Derivation of parametric functions. Dration of high order. Taylors
theorem.

6. Applications of differential calculus. Differeak Newton's tangent method.
L'Hospital rule. Function investigation (monotomexirems, convexity,
asymptotics)

1) W.Rudin, Principles of Mathematical Analysis, Mca@rHill, Book
Recommended Company, 1964.
reading . . . . . o
2) D. Juki, R. Scitovski, Matematika I, Odjel za matemati@sjjek, 2000.
1) S. Kurepa, Matematka analiza 1 (diferenciranje i integriranje), Tetkai
knjiga, Zagreb, 1989.
Supplementary 2) S. Kurepa, Matematika analiza 2 (funkcije jedne varijable), Tetka
reading knjiga, Zagreb, 1990.
3) 3. B.P. Demidov, Zadaci i rijeSeni primjeri iz viSe matematike s

primjenom na tehkike nauke, Tehtka knjiga, Zagreb, 1986

Teaching methods

Lectures and exercises are obligatory

The exam consists of oral and written parts of exHne students can go in for a

N
eI

Assessment exam after attending all lectures and after dolhgx@rcises. During one semest¢

methods there is a possibility for the students to go inZgreliminary exams; these exam
can replace the written part of the exam.

L anguage oi Croatian

Instruction

Quality assurance
methods

An anonymous questionnaire

Coursetitle Elementary Informatics

Course code 1101

Type of course 30+0+0+30

Level of Course Elementary

Year of study 1st Semester 1st
ECTS (Number of 4

credits all ocated)

Name of lecturer

Ph.D. Branimir Duké, Full Professor

Learning

outcomes and Elementary knowledge that is the basis for furtiedies, for both informatics an
non-informatics subjects.
competences
Prerequisites None
Basic definitions and classifications, binary amstddecimal number system,
CRUTes e parity check (parity bit), logical functions, mergpregister, data transfer,

microprocessor, computer model, CISC, RISC, opagatystem, basic

input/output system units, file, directory, netwonletwork protocols, Information
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systems, types and elements of IS.

1) Ribari S., Arhitektura pete generacije&uaala, Skolska knjiga, Zagreb,
Recommended 1990. )
reading 2) Smiljanic G., Mikroraunala, Skolska knjiga Zagreb, 1986. - 1996.

3) 3. Kvaternik R., Uvod u operativne sisteme, InfotonaZagreb, 1991.

1) L. Budin, Informatika za 1. razred gimnazije, Elemy&Zagreb 1996.
Supplementar 2) Williama K.B., Sawyer C.S., Hutchinson E.S., Usinfprmation
rea?dri)ng y Technology, R.D. Irwin, Inc, USA, 1995.

3) 3.S. Riba, Arhitektura r@unala RISC i CISC, Skolska knjiga, Zagreb

1996

Teaching methods

Lectures, laboratory exercises

Assessment : o
methods Written and oral exams, preliminary exams
Language of . .

instruction Croatian/ English

Quiality assurance
methods

The quality of teaching methods could be checkedxXams, personal practical
work in accordance with given tasks and by thetsd®f students to use their
knowledge and skills learnt at this course at sother courses.

Coursetitle E-office

Course code 1102

Type of course 0+0+0+30

Level of course Elementary

Year of study 1st Semester 1st
ECTS (Number of 3

credits all ocated)

Name of lecturer

Ph.D. Branimir Duké, Full Professor

Learning
outcomes and
competences

The main goal of this course of lectures: to depeeneral and specific
knowledge dealing with the usage of programmindstdo become familiar with
standards and norms of electronic business andtigtprinciples of the modern
business communication

Prerequisites

None

Introduction to concept of E-office. Office equipmeHardware, Software,
Computer, Printer, Plotter, Scanner, Operatingesyst Office tools, Automation

«Q

1%

Cour se contents tools, Database tools, Organizers, Communicatiols ténternet, e-mail,
hypertext, hypermedia, Data storage, Text pricgsBata worksheet processing.
Presentation tools, Netiquette
1) Sri¢a, Velimir; Kliment, Antun i Knezevi Blazenka: Uredsko poslovanj
Recommended Strategija i koncepti automatizacije ureda, Zag&bergija, 2003.
reading 2) 2. Mesart, J., Zeké-Susac, M., Duki, B.: PC u uredskom poslovanju,
EFO, Osijek 2001
Supplementary 1) D.Chaffey: Groupware, Workflow and Intranets. Reragring the

reading

Enterprise with Collaborative Software, Digital 8seBoston, MA, 1998.

14/42



2) Kliment, Antun: Digitalne poslovne komunikacije, &@omski fakultet
Zagreb, Mikrorad, 2000.

Teaching methods

Exercises

Assessment .

methods Written exam

L anguage of . ;
instruction Croatian/ English

Quality assurance
methods

The quality of teaching methods could be checkedxXams, personal practical
work in accordance with given tasks and by thetgitof students to use their
knowledge and skills learnt at this course at sother courses.

Coursetitle General and Inorganic Chemistry 1

Course code Z105

Type of course Lectures

Level of course Introductory

Year of study 1% Semester 1%
5 ECTS credits

I(EN?J-I;r?ber of Description:

creditsallocated)

e lectures and excercises: 3,00 ECTS
e examination: 2,00 ECTS

Name of lecturer

Ph.D. MilanC&i¢, Assistant Professor

LEETlling Student preparation for science courses as weppasific on general and inorgan
outcomes and :
Cemistry.
competences
Prerequisites
Introduction to Chemistry.The matter,Elements,Coumuls and mixtures.
Structures of the Atom .Cemical bonding and stnedwf the molecules.
Cour se contents Acids,bases and salts.Osmosis and osmotic preSsiugons of Electrolyts.
Buffer, hydrolisis and ion-product constant.Solitpiproduct.Oxidations and
Reductions.Equilibria in Chemical reactions.Danietll.Electrolysis. gasses.
1) |I. Filipovi¢, S. Lipanow: Opéa i anorganska kemija, Skolska knjiga,
Recommended ) povic p pe g J JI9
readin Zagreb, 1991.
g 2) M. Sikirica: Stehiometrija, Skolska knjiga, Zagrdi991.
Supplementary 1) F.A. Cotton,G. Wilkinson: Basic Inorganic ChemystA Wiley
reading Interscience Publ. New York, 2000.

Teaching methods

Lectures

Assessment There is both written and-or oral examination ugfmcompletion of the lecture
methods period: after 15 classes of lectures and afteaSsels of seminars.

L anguage of .

instruction Croatian

Quality assurance

15/42
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M ethods

Coursetitle General and Inorganic Chemistry 2

Course code Z106

Type of course Lectures

Level of course Introductory

Year of study 1% Semester 2"
6 ECTS credits

I(ENCu-I;r?ber of Description:

creditsallocated)

e lectures and excercises: 4,00 ECTS
e examination: 2,00 ECTS

Name of lecturer

Ph.D. MilanC&i¢, Assistant Professor

LEETlling Student preparation for science courses as weppasific on general and inorgan
outcomes and :
Cemistry.
competences
Prerequisites
Corossion and protection from corossion.Ceramidh®matter. Glass. Metals.
Cour se contents Woods. Synthetic and natural polymers. PolyurethaRelyetylenes. Polyesters.
Vinylpolymers. Poly carbonates. Polyizoprens. Geal Starck.Cotton.Qil and
gasses.
1) I. Filipovi¢, S. Lipanow: Opéa i anorganska kemija, Skolska knjiga,
rR;cdoir:mended Zagreb, 1991.
g 2) M. Sikirica: Stehiometrija, Skolska knjiga, Zagrdi991.
Supplementary 1) F.A. Cotton, G. Wilkinson: Basic Inorganic ChemystA Wiley
reading Interscience Publ. New York, 2000.

Teaching methods

Lectures

Assessment There is both written and-or oral examination ugmcompletion of the lecture
methods period: after 15 classes of lectures and aftenSsels of seminars.

L anguage of .

instruction Croatian

Quality assurance
M ethods

Coursetitle Data Communicationsand Computer nets

Course code 1103

Type of course 30+0+0+30

Level of course Elementary

Year of study 1st Semester 1st
5

ECTS (Number of
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credits all ocated)

Name of lecturer

Ph.D. Mario Essert, Full Professor

The main goals of this course of lectures are alleviing: to develop general ang
specific knowledge dealing with computer nets amthmunication protocols in

I(;L??c:(?rlnnegs and modern information society. The student is beconfiamgiliar with general trends,
COMDEtEnces but also with standards and norms in modern comeation. It can be achived
P through Internet services, which help student mpragmatically chiptography in
electronic change of dana.
Prerequisites None
Basic definitions and classifications, computemmeks: ISO/OSI network model
layers, TCP/IP network model, encapsulation, apiba layer, transport layer
Cour se contents (TCP, UDP, ICMP), IP layer, calcification of IP addsees, network layer, LAN,
MAN, WAN, network topology, Internet services, ctggraphy, encryption,
decryption, SSL, PGP, SSH, tunneling.
1) A. S. Tanenbaum: Computer Networks, 3/e, Prentiak-H996.
Recommended 2) U. Black: Advanced Internet Technologies, Prenitied, 1999.
reading 3) B. O. Szuprowicz: Multimedia Networking, McGraw-Hil995.
4) 4. Bruce Schneier, Applied Cryptography, Wiley, 499
1) Whitfield Diffie and Martin E. Hellman, "New Direicins in
Cryptography," IEEE Transactions on Information dityg v. IT-22, No. 6,
Nov 1976, pp. 644-654
rSéJ;:)dpi)lnemmtary 2) William M. Raike, "The RPK Public-Key Crptograptsystem-Tehnical
9 Summary",1993-1996.
3) William M. Raike, "Detailed Supplemental Tehnica$zription of the

RPK Public-Key Cryptographic System”,1993-1996.

Teaching methods

Lectures and laboratory exercises

Assessment Written and oral exam, preliminary exams
methods P y

L anguage of . .

instruction Croatian/ English

Quiality assurance
method

Evaluation done by students, lectures and expartaper of students, who passe

2l

the exams, international supervision

Coursetitle

Geometry of Plane and Space

Course code

M105

Type of course

Lectures and auditory exercises

Level of course

Elementary mathematical course of lectures

Year of study 1st Semester 1st
ECTS 5 ECTS
(Number of Attending lectures and exercises, independentilegrhomeworks, preliminary

credits allocated)

exams and final exams.

Name of lecturer

Ph.D. Rudolf ScitovskiFull Professor

Learning

The main goal of this course of lectures, at thisoductory level, is to make
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outcomes and
competences

students familiar with elementary linear algebra.

Prerequisites

None

1) Vectors in plane and space.
2) Square matricies of second and third order.

Cour se contents 3) Linear operators in a plane

4) Linear operators in space X(E).

5) Isometry group
Recommended 1) S. Kurepa, Uvod u linearnu algebru, Vekterinatrice— grupe, Skolska
reading knjiga, Zagreb, 1978.

1) D.M. Bloom, Linear algebra and geometry, Cambridgév. Press,
Supplementary Cambridge, 1988.
reading 2) K.W. Gruenberg, A.J. Weir, Linear geometry, Sprinderlag, Berlin,

1977.

Teaching methods

Lectures and exercises are obligatory for all sttsle

Lectures and exercises are obligatory for studdiits.exam consists of oral and
written parts of exam. The students can go in foexam after attending all

=

ne

AEEEETIEN lectures and after doing all exercises. During seraester there is a possibility fg
methods . -
the students to go in for 2 or more preliminaryragathese exams can replace t
written part of the exam.
L anguage of .
instruction Croatian

Quiality assurance
method

An anonymous questionnaire

Coursetitle English 1-4
Course code Z101-7104
Type of course Seminars

Level of course

Advanced course of lectures

Year of study 1st and 2nd Semester 1st to 4th
ECTS 2 ECTS
(Number of 60 hours = 22.5 hours (lectures) + 22.5 hourgpgmation of seminars) + 15hour

credits all ocated)

(preparation for exams)

Name of lecturer

Lidija Kraljevi¢, prof., Gordana Todoroj prof.

Acquiring basic terminology dealing with physiosclinology and informatics.

I(;l?tacrgrlnnegs and Using grammatical structures which characterizdahguage of profession

correctly. Enabling students for reading specializeoks and for having
competences . ; . .

conversation about general subjects connectedtiatprofession.
Prerequisites English taught in the secondary school

Introduction to computer science terminology. Cotepapplications: What can
Cour se contents computers do? What is a computer? What's inside@oomputer? About the

keyboard. Point and click. Types of printers. Ogititisks: pros and cons.
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Grammar: Parts of speech. Word order. Tenses. MoHatticiples. Relative
clauses. Passive voice. Conditional clauses. llaeglural. Word building —
prefixes, suffixes. Comparison of adjectives. Agnos. Connectors and modifier,
Antonyms and synonyms.

1) l.Ferec, A Course in Scientific English: Mathematicsy$tbs, Computer

'r_‘)e‘:joir:é"e”ded Science, Odjel za matematiku/Elektrotefmfakultet, Osijek, 2001. [
2) R.Murphy, English Grammar in Use, CUP, Cambrid@95L
1) Hercezi-Skalicki, Marela: Reading Technical EnglishAcademic
Purposes, Skolska knjiga, Zagreb, 1993.
%gﬁ(l)%n;mtary 2) Oxford Dictionary of Computing (ur. V. lllingworthDUP, Oxford, 1996.
3) Allen, J. P. BiWiddowson, H. G.: English in Phaai Science, Oxford

University Press, 1978.

Teaching methods

Teaching is going to be through papers which aligatory for all students.
During educational process audio-visual aids (taperder, computer programm
which use LCD projector) and many specialized magazand books will be
available in the library of the Department of PlegsiFrom time to time students
will be given homework which is going to affect ithinal grade. Moreover,
students have to write a paper and present itydrafront of their colleagues.

AEEEETIEN At the end of the semestre there is an exam cangsist griten and oral part.
methods

L anguage of .

instruction English

Quality assurance
methods

An anonymous questionnaire

Coursetitle

Mathematics 2 (integral calculus)

Course code

M102

Type of course

Lectures and auditory exercises

Level of course

Elementary mathematical course of lectures

Year of study 1st Semester 2nd
ECTS 7 ECTS
(Number of Attending lectures and exercises (60 hours + 6@dw.20 hours), independent

creditsallocated)

learning, homeworks, preliminary exams and finares.

Name of lecturer

Ph.D. Antoaneta Klohiar, Assistant Professor

Learning
outcomes and
competences

At the introductory level the students will becofamiliar with main ideas and
methods of mathematical analysis, which are theslbasmany other courses of
lectures. The main terms will be explained in dorimal way, their usefulness an
usage will be presented. At the exercises the staddould become familiar with
certain tehcnics and be capable to solve concretdgms.

Prerequisites

Differential calculus

Cour se contents

1) Riemanns integral. Area problem. Definition andgamties of Riemanns
integral. Integrability of monotonous and contindwisctions. Average
value theorem for integral of continous functiorewon-Leibniz formula.

Primitive function. Methods of integration. Basechnics of integration.
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Applications of integral calculus: Area of pseudptze, volumes of
axialy symmetric bodies, length of a curves, wonkmentum of inertia,
center of mass. Nummerical integration (trapezeSinghbsons formula).

Summation of series of real numbers. Concept ofhsation and
convergence. Convergence criteria.

Function series. Uniform convergence. Power sefiaglor series of
elementary functions. Exponential and logaritmiediions in a form of
series.

2)

3)

Recommended
reading

1) W.Rudin, Principles of Mathematical Analysis, Mca@Hill, Book

Company, 1964.

2) D. Juki, R. Scitovski, Matematika I, Odjel za matemati@sjjek, 2000.

Supplementary
reading

1) S. Kurepa, Matematka analiza 1 (diferenciranje i integriranje), Tetiai

knjiga, Zagreb, 1989.
S. Kurepa, Matematka analiza 2 (funkcije jedne varijable), Tetka
knjiga, Zagreb, 1990.

B.P. Demidow, Zadaci i rijeSeni primjeri iz viSe matematikergngenom
na tehnike nauke, Tehtka knjiga, Zagreb, 1986

2)

3)

Teaching methods

Lectures and exercises are obligatory.

The exam consists of oral and written parts of exEime students can go in for a

n

Assessment exam after attending all lectures and after dolhgx@rcises. During one semester

methods there is a possibility for the students to go inZgreliminary exams; these exams
can replace the written part of the exam.

L anguage of .

instruction Croatian

Quiality assurance . .

methods An anonymous questionnaire

Coursetitle Linear algebra 1

Course code M103

Type of course Lectures and auditory exercises

Level of course Elementary mathematical course of lectures

Year of study 1st Semester 2nd

ECTS 6 ECTS

(Nur_nber of Attending lectures and exercises, independentilegrhomeworks, preliminary

creditsallocated) | exams and final exams

Nameof lecturer | Ph.D. Davor Butko, Full Professor

Learning

outcomes and Students are becoming familiar with basic concapts problems of linear algebra

competences

Prerequisites Knowledge from secondary school
Matrices. Systems of linear equations. Conceptatfioces and operation with
them — M(K) space. Diagonal, identity, transposentit@-conugate matrices. Trace

Cour se contents

and determinante of matrices. Produce of matriRegular matrices. Inverse
matrices.
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Vector spaces. Definition. Examples. Subspacegdrircombinations. Summs o
subspaces. Linear dependence and independence vBegirs.

Vector spaces of finite dimensionality. Linear degence. Definition of finite
dimensionality. Basis. Dimension. Direct summ aathplement. Isomorfism.

Linear operators. Definition. Theorem about ran# daffect. Opperations with
operators. Correspondence matrices — operatorsa@hesation of an isomorfisn
with a matrix regularity. Connection between masiof same operator for
different basis.

Polynoms of lin. operator. Minimal polynoms. Eigates and eigenvectors
(spectra of operators).

f

h

1) S. Kurepa, Konéno dimenzionalni vektorski prostori i primjene, &if

Recommended Zagreb, 1992.
reading 2) S. Kurepa, Uvod u linearnu algebru, Vektematrice— grupe, Skolska
knjiga, Zagreb, 1978.
1) D.M. Bloom, Linear algebra and geometry, Cambridgév. Press,
Cambridge, 1988.
Supplementary 2) K.W. Gruenberg, A.J. Weir, Linear geometry, Sprinderlag, Berlin,
reading 1977
3) K. Horvati¢, Linearna algebra I, II, lll, PMfMatematéki odjel, Zagreb

Teaching methods

Lectures and exercises are obligatory for all sttsle

The exam consists of oral and written parts of exEime students can go in for a

Assessment exam after attending all lectures and after dolhgx@rcises. During one semest¢

methods there is a possibility for the students to go inZ@r more preliminary exams;
these exams can replace the written part of thenexa

L anguage of .

instruction Croatian

Quiality assurance
methods

An anonymous questionnaire

Coursetitle Algorithmsand data structures

Course code 1104

Type of course 30+0+0+30

Level of course Elementary

Year of study 1st Semester 2nd
ECTS

(Number of 6

creditsallocated)

Name of lecturer

Ph.D. Darko Fischer, Full Professor

Learning Students should become familiar with the usageimptementation of simple and
outcomes and complex data structures. The influence of the datacture on the algoritam
competences performace and speed will be shown.

Prerequisites None

Course contents Data types and structures. Operations over datard&and types of errors.

h
eI

Interpolation. Solving; a linear system of equasiosm nonlinear system of
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equations. Approximations. Gauss-Newton methodediprogramming.
Nonlinear programming.

1) D.Barkovi, Operacijska istrazivanja, Ekonomski fakultet,j€lsi2001.

Recommended ) .
reading 2) 2. A.Bjorck, Numerical Methods for Least Squarestifems, SIAM,
Philadelphia, 1996.
1) Scitovski, R.: Numetka matematika, Elektrotehtki fakultet, Osijek,
2000.
rSéJ;)d[?Inegmmtary 2) Scitovski, R.: Problemi najmanjih kvadrata. Fingka matematika,

Ekonomski fakultet, Elektrotehtkii fakultet, Osijek, 1993.
3) Wolfram, S.: The Mathematica Book, Wolfram Medidathpaign, 1999.

Teaching methods

Lectures and exercises

Assessment ,

methods Written and oral exam and the course of lecturasggd)
L anguage of . .

instruction Croatian / English

Quiality assurance
methods

The quality of teaching methods could be checkedxXams, personal practical
work in accordance with given tasks and by thetgitof students to use their
knowledge and skills learnt at this course at sother courses

Coursetitle

Mathematics 3 (functions of several variables)

Cour se code

M104

Type of course

Lectures and auditory exercises

Level of course

Elementary mathematical course of lectures

Year of study 2nd Semester 3rd
ECTS 6 ECTS
(Number of Attending lectures and exercises, independentilegrhomeworks, preliminary

credits all ocated)

exams and final exams

Name of lecturer

Ph.D. Ninoslav Truhar, Full Professor

Learning
outcomes and
competences

Students should become familiar with basic concaptsproblems of linear
algebra

Prerequisites

Knowledge from secondary school

Course contents

Derivation of vector function of one variable. Réchtion of curves.

Functions of more variables. Partial derivatiorff@entiability and gradient.
Partial derivation of higher oreder.

Tangent plane. Derivation in direction. Functiortsich depends only of radial
distance.

Extrems. Critical points. Boundary points. Lagramgaultiplicators.

Talors formula. Quadratic forms.

Potential of vector field. Locality of potentials.

Line integrals. Dependence of the trajectory aégnation.

Double integrals. Change of variables in multipieegrals. Polar coordinates.
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Greens theorem. Divergence and rotation of vegetd. f
Triple and volume integrals. Cylindric and sphdrmzordinates.

Surface. Vector areas of surfaces. Surface integbaergence and rotation of
vector field. Gauss theorem about divergence. Stthenrem.

Jacobi's matrix and determinant. Differentiability.
Theorems about inverse and implicite function.
Change of variables in multiple integrals

1) S. Kurepa, Konéno dimenzionalni vektorski prostori i primjene, &if

Recommended Zagreb, 1992.
reading 2) S. Kurepa, Uvod u linearnu algebru, Vektematrice— grupe, Skolska
knjiga, Zagreb, 1978.
1) D.M. Bloom, Linear algebra and geometry, Cambridgév. Press,
Cambridge, 1988.
Supplementary 2) K.W. Gruenberg, A.J. Weir, Linear geometry, Sprinderlag, Berlin,
reading 1977
3) K. Horvati¢, Linearna algebra I, II, lll, PMfMatematéki odjel, Zagreb

Teaching methods

Lectures and exercises are obligatory for all sttsle

The exam consists of oral and written parts of exEime students can go in for an

Assessment exam after attending all lectures and after dolhgx@rcises. During one semester

methods there is a possibility for the students to go inZ@r more preliminary exams;
these exams can replace the written part of thenexa

L anguage of .

instruction Croatian

Quiality assurance
methods

An anonymous questionnaire

Coursetitle

Classical Mechanics 1

Cour se code

F105

Type of course

undergraduate (obligated)

Level of course

Intermediate

Year of study 2 Semester 4
4 ECTS credits

ECTS Description:

(Number of

credits all ocated)

» |ectures and excercises: 2,00 ECTS
e examination: 2,00 ECTS

Name of lecturer

Ph.D. Zvonko Glumac, Assistant Professor

Learning The students must acquire a knowledge about theept®1and mathematically
outcomes and formulated laws of mechanics, which enables theomtlerstand mechanical
competences phenomena in nature as well as to solve simplil@nus.

Prerequisites general physics, calculus, linear algebra

Course contents Vector algebra; derivatives and integrals of vestarelocity; acceleration; circulg

Ar

motion; gradient; divergence; curl; Newton's laimgrtial frames of references;
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work; power; kinetic energy; conservative forcddge potential energy;
conservation of energy; impulse; torque and angulamentum; consrvation of
momentum and angular momentum; stability of equiim; uniform force fields;
the simple harmonic oscilator; the damped harmosadlator; forced vibrations;
the simple pendulum; central forces; equations ation for a particle in a central

field; potential energy of a particle in a cenfiald; conic sections; Kepler's laws;

Newton's law of gravitation; rotating coordinatetgms; derivative operators;
Coriolis and centripetal force; the Foucault pendul

Recommended 1) Theory and Problems in Theoretical Mechanics - ple§el
reading 2) Teorijska mehanika - Z. Jankovic

1) Classical Mechanics - H. Goldstein;

2) Mehanika - L. D. Landau, E. M. Lifsic;

3) Teorijska fizika i struktura materije - . Supek;
Supplementary 4) Mathematical Methods of Classical Mechanics - \Arhold,;
reading 5) Uvod u analiticku mehaniku - 1. Aganovic, K. Vesel

6) Teorijska mehanika - S. M. Targ;

7) A Guided Tour of Mathematical Physics - R. Snieder

http://samizdat.mines.edu/snieder/

Teaching methods

Lectures (30 hours) and excercises (15 hours)

EEEETIEN Written (2 hours) and oral examination
methods

L anguage of . .

instruction Croatian or English

Quiality assurance
M ethods

permanent contact with students

Coursetitle Multimedia systems

Course code 1105

Type of course 30+15+0+15

Level of course Elementary

Year of study 3nd Semester 6rd
ECTS

(Number of 5

credits all ocated)

Name of lecturer

Ph.D. Goran Martinovi Assistant Professor

Learning
outcomes and
competences

Students should become familiar with basic ternadidg with multimedia and
components of multimedia systems. They will leamavhio use computers and
external devices, when creating multimedia contértisy will be taught
elementary programming of multimedia contents sual surrounding and web

Prerequisites

None

Cour se contents

Multimedia elements (text, graphic, audio, videtip@ation). Elements of
multimedia systems. Hypermedia and Web. Multimedithoring tools. VRML.

Video and audio compression. Visualization. Cogyrigrademark. Patents.

24/42



Privacy.

1) N. Chapman, J. Chapman. Digital Multimedia, JohieW& Sons, New

Recommended York, 2004.
reading 2) C.Rey, B.Schneier. Macromedia Flash MX: Trainiranirthe Source,
Peachpit Press, San Francisco, 2002.
1) Z-N Li, M.S. Drew. Fundamentals of Multimedia
Supplementary 2) R. Simon,_M. Sch_midt. Teach Yourself Visual C++.Ni&124 Hours,
reading Sams, Indianapolis, 2002.. . .
3) R.W. Sebesta, Programming the World Wide Web (2thgl, Addison

Wesley, Boston, 2003.

Teaching methods

Lectures, seminars and laboratory exercises

Assessment .

methods Written and oral exam and course of lectures (hsse
L anguage of . .

RSEeion Croatian/ English

Quiality assurance
methods

Evaluation done by students, lectures and expautaper of students, who passe
the exams; international supervision

Coursetitle Elementary programming |

Course code 1106

Type of course 15+0+0+30

Level of course Elementary

Year of study 2nd Semester 3rd
ECTS 4

Name of lecturer

Ph.D. Darko Fischer, Full Professor

Students should get elementary knowledge dealitiy tve development of

xd

nt

Learning program support and above all application of progsapport. The main goal can
outcomes and be achived by learning and teaching: basic termgrogramming, on developme
competences of program support, on algoritam structures; tregaedn one structural program
language ; programming methods
Prerequisites None
Introduction to Programming. Programming languageerpreters. Compilers.
Cour se contents Algorithms and Data Structures. Pseudo code. Dawa Errors. Software
developing. Documentation.
Recommended 1) S. StankovProgramiranjel., Fakultet prirodoslovno-mateméitih
reading znanosti i odgojnih podtja SveuiliSta u Splitu, listopad, 2003.
Supplementary 1) R. Simon, M. Schmidt. Teach Yourself Visual C++.Nia124 Hours,
reading Sams, Indianapolis, 2002.

Teaching methods

Lectures and laboratory exercises

Assessment
methods

Written and oral course of lectures (passed)

L anguage of

Croatian/ English
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instruction

Quality assurance
methods

The quality of teaching methods could be checkedxXams, personal practical
work in accordance with given tasks and by thetst®f students to use their
knowledge and skills learnt at this course at sother courses

Coursetitle

Differential equations

Cour se code

M105

Type of course

Lectures and seminars

Level of course

Elementary course of lectures

Year of study 2nd Semester 4th
ECTS 6 ECTS
(Number of * lectures 3 ECTS

credits all ocated)

» preparation for the exam and the exam 3 ECTS

Name of lecturer

Ph.D. Domagoj Matijewd, Assistant Professor

Learning Students should become familiar with the term ofppde differential equations.
outcomes and Elementary types and methods will be presentedy @l motivation shoud be
competences stated.
Prerequisites Mathematics 1i 2
Introduction
Ordinary differential equations of first order
. tent Ordinary differential equations of second order
ourse contents Ordinary differential equations of higher order
Systems of ordinary differential equations
Series solutions of ordinary differential equations
1) M. Ali¢, Obiene diferencijalne jednadzbe, PMF - Mater@dtodjel,
Recommended Zagreb, 2001.
reading 2) 1. lvansi, Fourierovi redovi. Diferencijalne jednadzbe, Odje
matematiku, Osijek, 2000.
1) L.E. Eljsgoljc, Differencialjnie uravnenija, Gosudtvenoe izdateljstvo
tehniko-teoretieskoj literaturi, Moskva, 1957.
2) G.F. Simmons, J.S.Robertson, Differential Equatiwitls Applications
rS(laJ;:jriJLe;mtary and Historical Notes, $24{nd$ Ed., McGraw-Hill, In&lew York, 1991.

3) Schaum's outline series, MCGRAW-HILL, New York, 199

4) S. Kurepa, Matematka analiza 2 (funkcije jedne varijable), Tetka
knjiga, Zagreb, 1990.

Teaching methods

The exercises are partly auditory and partly |latooya with the usage of
computers and LCD projectors and with the helprogpmming system
mathematica and Matlab

Assessment
methods

The exam consists of oral and written parts of exEne students can go in for a
exam after attending all lectures and after dolhgx@rcises. During one semests

there is a possibility for the students to go inZdo 4preliminary exams, that
cover the complete topic; the students might giirpreliminary exam; the
quality of the preliminary exam ha san influencetloa final mark

N
eI
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L anguage of
instruction

Croatian

Quiality assurance
methods

An anonymous questionnaire

Coursetitle

Classical M echanics 2

Course code

F106

Type of course

undergraduate (obligated)

Level of course

Intermediate

Year of study 3¢ Semester 5"
5 ECTS credits

ECTS Description:

(Number of

credits all ocated)

e lectures and excercises: 2,00 ECTS
e examination: 2,00 ECTS

Name of lecturer

Ph.D. Zvonko Glumac, Assistant Professor

Learning
outcomes and
competences

The students must acquire a knowledge about theeptsand mathematically
formulated laws of mechanics, which enables themmtterstand mechanical
phenomena in nature as well as to solve simplil@nus.

Prerequisites

Classical Mechanics 1

Cour se contents

Discrete and continuous systems of particles; meassity; degrees of
freedom; center of mass; motion of the center ssnmomentum and
angular momentum of system of particles; total mwktorque;
conservation laws; kinetic energy, work and potdrgnergy of a system of
particles; virtual displacements; Lagrange's afdddbert's principles;
rockets; the vibrating string; boundary-value peohs$; Fourier series;
translations and rotations of rigid body; instaetaus axis of rotation;

the compound pendulum; general motion of rigid hadgment of inertia;
kinetic energy and angular momentum about the jpahexes; Euler's
equations of motion; rotation of Earth; the Euleglas; motion of a spinning
top; generalized coordinates; conservative, scteron and holonomic
systems; Lagrange's equations; Hemilton's equatigogville's theorem;
the calculus of variations.

Recommended
reading

1) Theory and Problems in Theoretical Mechanics - Megel
2) Teorijska mehanika - Z. Jankovic

Supplementary
reading

1) Classical Mechanics - H. Goldstein;

2) Mehanika - L. D. Landau, E. M. Lifsic;

3) Teorijska fizika i struktura materije - I. Supek;

4) Mathematical Methods of Classical Mechanics - NArhold;
5) Uvod u analiticku mehaniku - |. Aganovic, K. Véasel

6) Teorijska mehanika - S. M. Targ;

7) A Guided Tour of Mathematical Physics - R. Snieder
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http://samizdat.mines.edu/snieder/

Teaching methods

lectures (30 hours) and excercises (15 hours)

EEEETIEN written (2 hours) and oral examination
methods

L anguage of . .

instruction Croatian or English

Quiality assurance
Methods

permanent contact with students

Coursetitle Elementary programming ||

Course code 1107

Type of course 15+15+0+30

Level of course Elementary

Year of study 2nd Semester 4th
ECTS (Number of 4

creditsallocated)

Name of lecturer

Ph.D. Darko Fischer, Full Professor

Learning
outcomes and
competences

The main goal is to teach students programmingadem development
surrounding and working in a programming teamsthHarmore, students should
become familiar with the evaluation and with thetimes used for testing progra
support. These goals could be achived by becofamgiar with basic methods
and programming paradigmas at the lectures anaisgsr— students will be able
to create program support in a group or individuall

m

Prerequisites

None

Classification and overview of programming languadgeveloping methodology
Structural programming. Modular programming, Objei¢nted programming.

CEUrEREaIENS GUI programming. Web programming. Network servipssgramming. Building
and Testing Application.
1) Robert W. Sebesta: Concepts of Programming Langudgklison
Wesley, 6 edition, 2003.
2) Paul Kimmel: Advanced C# Programming (McGraw-Hikkarne), ISBN:
953-7063-07-0
Reco_mmended 3) Luke Welling, Laura Thomson: razvoj aplikacija za&®yISBN 86-7555-
reading 237.8
4) Blake Schwendiman: PHP4 V@dia programere, ISBN: 86-7555-173-8
5) Greg Buczek: ASP Developer's Guide (The McGraw-Eiiimpanies,
Inc., 2000), ISBN: 86-7555-171-1
1) Hugh E. Williams, David Lane: Web Database Applimas with PHP &
MySQL (O'Reilly), ISBN 86-7555-225-4
rSéJ;ﬁLemmtary 2) Eric A. Smith: Active Server Pages 3 Weekend Crastrse, ISBN: 86-
9 7555-176-2
3) Charles Wright: C# Tips & Techniques (McGraw-Hilglibrne, 2002)

Teaching methods

Lectures, seminars and laboratory exercises
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Assessment
methods

Written and oral exams and course of lectures guiss

L anguage of
instruction

Croatian/ English

Quality assurance
methods

Evaluation done by students, lectures and expautaber of students, who passe
the exams; international supervision

2d

Coursetitle

Introduction to stastical physics

Course code

F109

Type of course

undergraduate (obligated)

Level of course

Intermediate

Year of study 3¢ Semester 5"
ECTS 5 ECTS
(Number of » Teaching (lectures 30 hours, exercises 15 heusECTS

credits all ocated)

e Student studying, about 90 howr8 ECTS

Name of lecturer

Ph.D. Ramir Risti, Assistant Professor

LEI Microscopic explanation about fenomenological béhavof many particle
outcomes and t
competences Systems.
Prerequisites General Physics
Intermolecular scatering. Equation of state.Lawthefmodynamics.
Thermodynamic potentials. Systems with changeabigber of the particles.
Maxwell-Boltzmann distribution. Phase space. Undexding of the second
law of thermodynamics. Equipartition theorem. Baetric equation.
Course contents Thermal properties of the ideal gas. Explanatiothefthird law of
thermodynamics. Negative temperature. Black bodtian. Elastic
vibrations in crystalline solids. Bose-Einsteimdrermi-Dirac functions of
distribution. Limes of the classical statisticalypits. Strongly degenerated
fermi systems. Bose-Einstein condensation.
1) Sips, V. Uvod u statistku fiziku, Skolska knjiga, Zagreb, 1990.
Recommended = . . .
reading 2) Lenac, Z., ?lps, V. Zadaci iz statite fizike |, Liber, Zagreb, 1980.
3) Lenac, Z., Sips, V. Zadaci iz statiéie fizike Il, Liber, Zagreb, 1981.
Supplementary 1) Supek, Teorijska fizika i struktura materije, Skalknjiga, Zagreb, 1974
reading 2) Mandl, F. Statistical Physics, John Wiley & Sor84.

Teaching methods

lectures (30 hours) and excercises (15 hours)

" et written (2 hours) and oral examination
methods

L anguage of _ _

instruction Croatian or English

Quiality assurance
methods

permanent contact with students
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Coursetitle

General PhysicsLaboratory A

Cour se code

F111

Type of course

Laboratory exercises

Level of course Basic

Year of study 2" Semester 3¢
5 ECTS credits
Description:

ECTS . . ) ;
- making experiments: 60 h ~ 2 credit

(Number of gexp

credits all ocated)

- learning theoretical background for experimeatsund 20 h ~ 1 of the credit
- data analysis and writing the experiment rep@ntsund 30 h ~ 1 credit
- exam preparation and exam: around 7 hours ~tleafredit

Name of lecturer

Ph.D. Branko Vukow, Assistant Professor

Skill of the independent running up experimentsifiihe field of geometrical and

ey physical optics, thermodynamics, fluid mechanics$ sodern physics, data

outcomes and . d . ) -

COMDEtEnces analysis and understanding of their physical bamkgd, as well as writing the

P experiment reports.

Prerequisites Competences acquired from the course “General Bhysill”.
Errors of measurements and graphical analysistaf @ensity of liquids, Mohr
density balance, picnometer. Helical spring, veaifion of Hooke's law. Caliper
gauges, micrometer and spherometer. Static andwgabdetermination of the

Cour se contents torsion modules of bars. Reversible pendulum. 8aerfansion of liquids.
Determination of unknown resistances with Wheatstridge. Current-voltage
characteristic of lamps. Measurements with osabpge. Determination of the
specific charge of the electron (e/m).Triode amaddrstor. Calibration of the
galvanometer. Measurements of the temperaturetiétmocouples.

Recommended 1) M. Pozek, A. Duli¢; Fizicki praktikum 1i 1l, Sunnypress, Zagreb, 1999.

reading 2) Pak, M. Fizicka mjerenja |, Il i lll, Liber, Zagreb, 1988.

Supplementary 1) B. Markovi, D. Miler, A. Rulgi¢, Ratun pogreSaka i statistika, Liber,

reading Zagreb, 198

Teaching methods

Students within 4 hours perform experiments.

While performing the experiment, student will bevexned on it. On each
experiment done, student is obliged to write areexpent report which will be

gsets hESOSd' |S|ent graded. The exam is consisted of performing orexpériments. The final mark i
formed on the basis of the knowledge shown on thene during the semester an
the average experimental reports mark.

L anguage of . : .

ingtruction Croatian, English (Optional)

Quiality assurance
methods

During the semester the progression in performikpgements, data analysis ang
their physical understanding, as well as the qualitexperiment reports will be
recorded.

Student questionnaires about the didactical antdklity level of experiments,

Q_UI

and the quality of the script, teacher and asdistamvell.
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Coursetitle

Science of Strength

Cour se code

T106

Type of course

Theoretical with exercises

Level of course

Intermediate level (for graduate study)

Year of study 3¢ Semester kS
ECTS 3 ECTS
(Number of Teaching= 1 ECTS

credits all ocated)

Student studying 1 ECTS

Name of lecturer

Ph.D. Tomislav M¢ela, Full Professor

Learning
outcomes and
competences

During the course students acquire general knowledbeory of solids element
strength, until the special knowledge notions Basédimensioning technical
produce.

Prerequisites

Course contents

Strain and deformations: Basic theory of intefayces and deformations,
relations between Strain and deformations, HooksSdain force, Strain in the
leaning cutest( normal and tangential strain), Marincuits. Two axle and tree
axle strain, security coefficient, Strain workiremge,

Product Geometrical characteristic of diagonalliesti surfaces moment of inert
and resistance,

Normal strain: tension and pressure strain, bendingpping (Euler’s force,
Tetmajer's method and “W” procedures)

Tangential strain: cut, twisting.
Complex strain: tension and bending, bending arapping (hypotheses of

maximum normal strain, hypotheses of maximum tatiglestrain and hypotheses

of maximum deformation );

a

D

Recommended
reading

1)
2)

Alfirevi ¢, I. Nauka odvrstcti, Tehnitka knjiga, Zagreb
Bazijanac, D. Nauka &vrstati Tehnicka knjiga Zagreb

Supplementary
reading

1)
2)
3)
4)

Tehnitka enciklopedija

Kraut, B. Strojarski prirénik, Tehn&ka knjiga, Zagreb
Kruz. Tehnkka mehanika, Skolska knjiga, Zagreb
Kruz. Nauka aivrstaci, Skolska knjiga, Zagreb

Teaching methods

lectures, labor, seminar

ns

Assessment Course is successfully resolved trough two prelanirexams during presentatior
methods or in the end of presentation by written and oxraine.

L anguage of .

instruction Croatian

Quiality assurance
methods

At the beginning and at the end of the teachinggss: questionnaires about
learning outcomes and competences, and about thiseco

Coursetitle

Mathematical M ethods of Physics

Course code

F110
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Type of course

undergraduate (obligated)

Level of course

Intermediate

Year of study 3 Semester 5"
7 ECTS credits

ECTS Description:

(Number of

creditsallocated)

» |ectures and excercises: 4,00 ECTS
e examination: 3,00 ECTS

Name of lecturer

Ph.D. Zvonko Glumac, Assistant Professor

Learning
outcomes and
competences

The laws of physics are often expressed throughefaéively complex
mathematical apparatus. This course is intendgi/eomathematical tools
necessary for better understanding of the latersesuin physics such as classice
electrodynamics, quantum mechanics, solid statsipfiyand statistical physics.

Al

Prerequisites

general physics, calculus, linear algebra

Review of complex variables; multi-valued functip®semann surfaces;
calculus of functions of complex variables: Caugtigmann conditions;
properties of analytic functions; analytic contition; residue theorem;
contour integration; second order linear differangiquations;

Cour se contents Fourier series and transforms; Laplace transfopadijal differential equations;
The Sturm-Liouville form: complete sets of eigerdtians, eigenvalues;
The special functions; Green functions for sohiimgomogeneous differential
equations; theory of distributions; dispersiontietess and Kramers-Kronig
elations; variational method.
Recqmmended 1) Mathematical Physics - Eugene Butkov
reading
1) Mathematical Methods for Physicists, G. B. Arfkerdadd. J. Weber;
Supplementary 2) Methods of Theoretical Physics- P. M. Morse andréshbach
reading 3) A Guided Tour of Mathematical Physics - R. Snieder

http://samizdat.mines.edu/snieder/

Teaching methods

lectures (30 hours) and excercises (15 hours)

, o written (2 hours) and oral examination
methods

Language of _ _

instruction Croatian or English

Quality assurance
methods

permanent contact with students

Coursetitle Database and process analysis
Course code 1108
Type of course 30+0+0+30

Level of course

Elementary
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Year of study

3rd Semester 5th

ECTS(Number of
creditsallocated)

5

Name of lecturer

Ph.D. Branimir Dukd, Full Professor

Learning
outcomes and
competences

The main goals of the course of lectures are thewing: to develop specific
knowledge dealing with the systematic analysisusfilbess structure, events and
processes with the function to create dana basidests should become familiar
with the methods of conceptual, logical and physitadelling. Students should
also be able to use pragmatically the system cd thaise management

Prerequisites

None

Data models and modeling. Process models and mgd@&usiness processes.
Relation data model. SQL. Physical implementatibdata modeling. Database

D

Colrescontenis security and integrity. Database usage. Multimedi@bases. Mobile databases.
Data storage.
1) Tkalac, S.: Relacijski model podataka, DRIP, Zadr@83.
Recommended ) J P i gr@ N
reading 2) Varga M.: Baze podataka — konceptualno,dkgii fizicko modeliranje
podataka, DRIP, Zagreb 1994
1) Mesart, J., Zeké-Susac, M., Dulq, B.: PC u uredskom poslovanju, EFC
Osijek 2001.
2) Strahonja, V., Varga, M., Pa¥liM.: Projektiranje informacijskih sustava
Ceadin avod za informatku djelatnost Hrvatske i - , Zagre .
Supplementary Zavod za inf ku djel Hrvatske i INA-INFO, Zagreb 1992
g 3) C. J. Shepherd, Database Management: Theory angtAjgn, Boston:
IRWIN, 1990.
4) http://www.mysgl.com
Teaching methods | Lectures and laboratory exercises
Assessment .
methods Written and oral exam and course of lectures (uBsse
L anguage of . .
instruction Croatian / English

Quiality assurance
methods

The quality of teaching methods could be checkedxXams, personal practical
work in accordance with given tasks and by thetsd®f students to use their
knowledge and skills learnt at this course at sother courses

Coursetitle Usage of computersin lectures

Course code 1109

Type of course 30+0+0+30

Level of course Elementary

Year of study 3rd Semester 5th
ECTS (Number of 5

credits all ocated)

Name of lecturer

Ph.D. Vanja Radati Assistant Professor

Learning
outcomes and

The main goal is to teach students the systemdedraing and their usage in

education. The main goal can be achived by learainthteaching: definitions,
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1S

competences functional models, configuration of systems of @Heng, pedagogical paradigma
of the system of e-learning, examples of systeneslefrning, learning through
games
Prerequisites None
Introduction to e-learning systems. Model of edhdiag systems. Architecture angd
Cour se contents configuration of e-learning systems. E-learningesysmethodology and
pedagogy.
1) S. Stankov: Suvremena informacijska tehnologijastawvi, Fakultet
prirodoslovno matematkih znanosti i odgojnih podija Svewilista u
Splitu, (Materijal prirden za: Poslijediplomski znanstveni studij iz
Recommended Didaktike prirodnih znanosti usmjerenja: kemijalbgija, fizika), Split,
reading sijecanj, 2005.
2) B.S. Bloom ,The 2 Sigma Problem: The Search foridds of Group
Instruction as Effective as One-to-One TutoringduEational Researcher
13, 1984, pp. 4-16.
Supplementary 1) Edupointhttp://www.carnet.hr
reading

Teaching methods

Lectures and laboratory exercises

Assessment ,

methods Written and oral exam and course of lectures (gsse
L anguage of . .

TN Croatian/ English

Quiality assurance

The quality of teaching methods could be checkedxXams, personal practical

methodsw_al_«_)g work in accordance with given tasks and by thetst®f students to use their
predmetai /ili . '
knowledge and skills learnt at this course at sother courses
modula
Coursetitle General Physics Laboratory B
Course code F114

Type of course

Laboratory exercises

Levd of course Basic
Year of study 2" Semester 4"
5 ECTS credits
Description:
ECTS * making experiments: 60 h ~ 2 credit
(Number of + learning theoretical background for experimentsuad 20 h ~ 1 of the

creditsallocated)

credit
» data analysis and writing the experiment reportsured 30 h ~ 1 credit
* exam preparation and exam: around 7 hours ~ lecfredit

Name of lecturer

Ph.D. Branko Vukow, Assistant Professor

Learning
outcomes and
competences

Skill of the independent running up experimentsrfithe field of geometrical and
physical optics, thermodynamics, fluid mechanias srodern physics, data

analysis and understanding of their physical bamkgd, as well as writing the
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experiment reports.

Prerequisites

Competences acquired from the course “General &hysilV”.

Determination of speed of sound with Kundt's Tubeund waves - properties.
Laws of lenses and optical instruments. Lineanasidme expansion in solids.
Viscosity measurements with the falling ball visaer. Electrolysys.
Conductivity of the electrolyte solutions. Spectiofpmetrics. Experiments in
Physics with Electronics Workbench. Electron absompin aluminium (beta

Colrescontenis decay). Solenoids in the AC circuit. Capacity ia t&C circuit. Malus's law - linear
polarized light. Polarimetry — the rotation of ghlane of polarisation through a
sugar solution. Heat of vaporization for water.@wtination of ratio for specific
heat at constant pressure and specific heat atazanslume. Determination of the
specific heat for liquids. Earth's magnetic field.

Recommended 1) M. Pozek, A. Duli¢; Fizicki praktikum 1'i 1l, Sunnypress, Zagreb, 1999.

reading 2) Pak, M. Fizicka mjerenja |, Il i lll, Liber, Zagreb, 1988.

Supplementary 1) B. Markovi, D. Miler, A. Rulgi¢, Ratun pogreSaka i statistika, Liber,

reading Zagreb, 198

Teaching methods

Students within 4 hours perform experiments.

While performing the experiment, student will bevexned on it. On each
experiment done, student is obliged to write aregéxrpent report which will be

Q_UI

gment graded. The exam is consisted of performing orexpériments. The final mark i
formed on the basis of the knowledge shown on thene during the semester an
the average experimental reports mark.

L anguage of . . .

instruction Croatian. English (Optional)

Quality assurance
methods

During the semester the progression in performikpgements, data analysis ang
their physical understanding, as well as the qualitexperiment reports will be
recorded.

Student questionnaires about the didactical artdklity level of experiments,
and the quality of the script, teacher and asdistanvell.

Coursetitle

Fundamentals of the condensed mater physics

Course code

F115

Type of course

undergraduate (obligated)

Level of course

Intermediate

Year of study 3¢ Semester 6"
ECTS 5ECTS
(Number of Teaching (lectures 30 hours, exercises 15 heu?sECTS

creditsallocated)

Student studying, about 90 hoar8 ECTS

Name of lecturer

Ph.D. Ramir Risti, Assistant Professor

Learning
outcomes and
competences

With lectures, disscusion and excersises to inttedine students with some
properties of metals, isolators and semiconductors.

Prerequisites

General Physics
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Crystal Structure. Defects in crystal structureh€Xive energy. Chemical Bondings.
Crystal dynamics. Infrared absorption. Neutron dsray diffraction. Thermal
expansion. Free electron gas. Heat capacity dfélkeslectron gas.
Thermoelectronic emission. Electron in periodicpotal. Effective electron mass.

Cour se contents Density of electron states. Conductors and isdafmansport properties.
Wiedemann-Franz law. Matthiessens rule. Resistigityhe ideal metal. Hall effect.
Metal in oscilator field. Superconductivity. Extsio semiconductors. Mobility in
semiconductors. Magnetic properties. Diamagnetsramagnetism and
ferromagnetism.
1) Sips, V. Uvod u fizikuitvrstog stanja, Skolska knjiga, Zagreb, 1991.
Recommended ) Sip g J . ~ . g N
reading 2) Knapp, V., Cok, P. Uvod u elekttha i magnetska svojstva materijala,
Skolska knjiga, Zagreb, 1990.
1) Kittel, C. Introduction to Solid State Physics, d&¥, New York 1996.
Supplementary 2) J.R. Hook, Hall, H.E. Solid State Physics, J.Wilgw York 1994
reading ) J. R. Hook, Hall, H.E. Solid State Physics, J.Wildgw Yor .

3) 1.Supek, Teorijska fizika i struktura materije, 8ka knjiga, Zagreb, 1974

Teaching methods

lectures (30 hours) and excercises (15 hours)

EEEETIEN The exam is in writing and oral form.
methods

L anguage of .

instruction Croatian

Quality assurance
methods

Student questionnaires

Coursetitle Security of information systems

Course code 1110

Type of course 30+0+0+30

Level of course Elementary

Year of study 3rd Semester 6th
ECTS (Number of 4

creditsallocated)

Name of lecturer

Ph.D. Ninoslav Novak, Full Professor

Learning
outcomes and
competences

Theoretical and practical knowledge needed fonthaagement of the security o
information systems — security of information syssepolicy, evaluation of the
security system, tracking incidents together wlith methodology of security

Prerequisites

None

Types of communication-network treats; physicahtrevhile processing, while

Cour se contents transferring data. Security policy. Privacy. IS@nmtards. System protection.
System integrity. Security planning.
1) Anderson, J. R., Security Engenering: A Guide diBg Dependable
Distributed Systems, John Wiley & Sons, Inc. NewRk{@001.
Recommended . : .
reading 2) Timpton, H., M. Krause, Information security Managmnt, Auerbach,

1998.
3) Thorenson, J. D., J. H. Blankenship, Informationr8es, Valuable
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Information, Ltd. Co., Richardson, Texas, 1996.

4) Fumy W., H. P. Riel, Kryptographie, R Oldenburg Mgt Miinchen,
Wien.

Supplementary
reading

1) Jenkins, G. H., Information Systems Policies arat&dures Manual - 2ngd
ed., Prentice-Hall, Inc., 1994.

2) Krapac, D., Kompjutorski kriminalitet, Pravni faket SvediliSta u
Zagrebu, Zagreb, 1992.

3) ISO/BS 17799:2000

Teaching methods

Lectures and laboratory exercises

Assessment .

methods Written and oral exam and course of lectures (hsse
L anguage of . )

TN Croatian / English

Quiality assurance
methods

Evaluation done by students, lectures and expautaper of students, who passed
the exams; international supervision

Coursetitle Systems of teaching at a distance

Course code 1111

Type of course 30+0+0+30

Level of course Elementary

Year of study 3rd Semester 6th
ECTS 4

Name of lecturer

Ph.D. Branimir Duki, Full Professor

The main goal is to present and to teach studbatarieas of learning and teaching
at a distance. At the end of the course the studetile to evaluate the systems

I(;S?(;?rlnnegs and used for teaching at a distance in accordancethétiequirements of chosen
COMDELENCes groups of potential users. The student can takedlkeeof leading the system of
P teaching at a distance. He can also take an guaiten a team that has a task to
build such systems.
Prerequisites None
Basic definitions and classifications of e-learngygtems. History overview. Welp
Cour se contents based e-learning systems. Developing e-learningsys/alidating e-learning
systems. E-learning methodology. Visualization.
1) W. Chan: "Artificial Agents in Distance Learnindhternational Journal
of Educational Telecommunications, Vol. 1, No. 2, 263-282, 1995.
2) Kassiml, K. Sabbir, S. Ranganath: "A Web-basedligent approach to
tutoring”, Proceedings of Conference on EngineeEdygcation ICEE
Fe;?r:éne”ded 2001, Oslo, Norway, August 6-10, 2001.

3) J. Rickel, W. L. Johnson: "Intelligent TutoringWirtual Reality: A
Preliminary Report", Proceedings of 8th World Coefee on Al in
Education, August, 1997.

4) M. Rosk: “Sustavi podavanja na daljinu” — interni skript

Supplementary

1) 1. Edupointhttp://www.carnet.hr
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reading

Teaching methods

Lectures and laboratory exercises

Assessment .

methods Written and oral exam and course of lectures (ggsse
L anguage of . )

SR ion Croatian / English

Quality assurance | Evaluation done by students, lectures and expmutaper of students, who passed
methods the exams; international supervision
Coursetitle Introduction to astronomy and astrophysics
Course code F123
Type of course Theoretical and practical
Levd of course Basic
Year of study 3¢ Semester 6"
4 ECTS
ECTS Teaching~ 1 ECTS
(Number of on f . cTS
cr edits allocated) Preparation for seminars,1 ECT
Student studying 2 ECTS
Nameof lecturer | Ph.D. Vladis Vujnow, Full Professor
Learning Orientation on the celestial sphere. Knowledge abmiter in cosmic dimensions.
outcomes and Ability to explain the structure and developmentelestial bodies and universe gs
competences a whole.
Prerequisites Basic knowledge of physics.
History of astronomy. Earth motion and movementshencelestial sphere.
Gravitation and celestial mechanics. Solar syslestescopes. Stars, determining
Cour se contents general properties. Spectral classification ofssthlertzsprung- Russellov diagram.
Formation and development of stars. InterstellatenaMilky way. Methods for
determining distances. Galaxies and cosmology.
Recommended 1) V. Vujnovi¢, Astronomija I, Skolska knjiga Zagreb, 1993
reading 2) V. Vujnovi¢, Astronomija II, Skolska knjiga Zagreb, 1994
1) different www pages
Supplementary 2) M. Zeilik, Astronomy: The Evolving Universe, Camtige University
reading Press; 9 edition, 2002

3) Carl Sagan, Kozmos, SusliSna knjizara-Zagreb, 2004.

Teaching methods

Lectures with Power Point presentations, interacsimulations, demonstration
experiments, discussions, solving of sample probligrividually and in group.
Students get experience in observational astrordhring field work.

Assessment o
methods Oral examination.

L anguage of _ _ _
instruction Croatian, English (possible)

Quality assurance

Student survey
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M ethods

Coursetitle

Quantum mechanics|

Course code

F113

Type of course

Lectures (45), Exercises (30)

Level of course

Basic course

Year of study . Semestar V1.
ECTS 7 ECTS:
(Number of - 75 class units ~56 h ~ 1.8 ECTS

creditsallocated)

- about 155 h of independent student work withsottations ~ 5.2 ECTS

Name of lecturer

Ph.D. Josip Brana, Assistant Professor

:;Sfcrgr'nne% and The understanding and knowledge of the physicahpimena of modern physics.
Quantum mechanical problem solving skills, bothlytiwal and computational.
competences
Prerequisites General physics, mathematics, classical mechanics.
Hystorical rewiev and experimental foundations £20@8. Wave function and
Schrédinger equation. Onedimensional problems. tiaioéy relations.
Eigenvalues and eigenfunctions of physical opesatoentral potential — bounde
states. Motion ina n electromagnetic field. Opetmatrices and states vectors|
Cour se contents Representation theory. Other pictures of QM. Spuh@agnetic momentum.
Pauli's equation. Angular momenta composition. Apimative methods for
stationary states. Zeeman and Stark effects. Bipssturbation theory and
absorption, emission and spontaneous emissiontefogttheory - Born
approximation.
1) R.L. Liboff, Introductory Quantum Mechanics, AddiisWesley, 2003.,
Recommended : . .
reading 2) F. Schwabl, Quantum mechanics, Springer-Verlaglir3e&2002.
3) L. I. Schiff, Quantum Mechanics, Mc-Graw Hill, Ne¥ork 1968.
1) F.S. Levin, An Introduction to Quantum Theory, Caitdge University
reading 2) R.Raak, M. Vrtar, Zbirka zadataka iz kvantne mehandagreb 1969.

3) |. Supek, Teorijska fizika i struktura materije,of#ka knjiga, Zagreb

Teaching methods

The teaching of the course is carried out throeghtures and exercises. Exercise
are devoted to deeper explanation of mathematizhpaysical concepts and
solving physical problems. Discussions and sol@pecific problems using
computers are stimulated.

AEEEETIEN The exam is in writing and oral form.
methods

L anguage of . :

instruction Croatian/english

Quiality assurance
methods

Trough the student polling and statistical analgiexam results
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Coursetitle

Electrodynamics|

Cour se code

F108

Type of course

Lectures (30), Exercises (15)

Level of course

Basic course

Year of study 1. Semestar V.
ECTS 5ECTS:
(Number of - 45class units ~34 h~ 1.1 ECTS

credits all ocated)

- about 116 h of independent student work with cdatiohs ~ 3.9 ECTS

Name of lecturer

Ph.D. Josip Brana, Assistant Professor

Learning
outcomes and
competences

Theoretical understanding of basic laws of eletatisand magnetostatic, as we
as electrodynamics in vacuum, and be possiblelte slifferent problems in this
field.

Prerequisites

Three mathematics, three generall physics andicksnechanics 1.

Course contents

Electrostatics and M agnetostatics:
Foundamental conceptions and equations.

Electrodinamicsin vacuum:

a) Charge motionsin determined e ectromagnetic fields. Motions in a
homogeneous and static fields and motions in pieabéfelds.

b) Electromagnetic field of defined charge and currents motion: Maxwell
equations in vacuum. Continuity equation. Maxwelhations far from
currents and charges — electromagnetic waves,igati@an. Energy and
momentum of emg.field. Electromagnetic potentitsjr importance and
gauge transformation and invariance. Retarded dwadrged solutions.
Lienard-Wichert potentials.

¢) Radiation effects: Larmors formula for dipol radiation. Quadrupoban
magnetic dipol radiation. Radiative reaction foace radiation damping.

Recommended
reading

1) J. D. Jackson: Classical Electrodynamics, 3rtdadiJohn Wiley, New
York, 1998

2) 1. Supek: Teorijska fizika | struktura materije,df#ka knjiga, Zagreb,
1977

Supplementary
reading

1) A.O. Barut: Electrodynamics and Classical Theorfiefds and Particles
MacMillan, New York, 1964

2) F. Rorlich: Classical charged particles. Addisorsl#, Reading,
Massachusetts, 1965

Teaching methods

Na predavanjima teorija, a na vjeZbama rjeSavamgelpma i seminarski radovi.

AEEEETIEN The exam is in writing and oral form
methods

L anguage of . :

instruction Croatian/english

Quality assurance
methods

Student's survey and statistical analysis of eresults
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Coursetitle

Special and General Reativity

Cour se code

F112

Type of course

Lectures (30), Exercises (15)

Level of course

Basic course

Year of study 1. Semestar V1.
ECTS 5 ECTS:
(Number of - 45 class units ~ 34 h ~ 1.1 ECTS

credits all ocated)

- about 116 h of independent student work withsottations ~ 3.9 ECTS

Name of lecturer

Ph.D. Josip Brana, Assistant Professor

Understanding basic concepts and principles o§pleeial and general relativity.

Ut

I(;l?tacrgrlnnegs and To be learned about consequences to measured kEmgjtime and well known
competences three tests of OTR. About black holes in Unives@lution of Universe and abo
P gravitation waves.
Prerequisites Three mathematics, three generall physics andickanechanics
Special theory of relativity: Michelson-Morley9s experiments. Postulates of S
Lorentz transformations and its consequences. Miskg 4-space-time.
Mechanics in STR. Mechanics and Electrodynamiet'idim form.
General theory of relativity: Postulates of OTR and programme of gravitation
Course contents field description in a curved space-time. Riemanrnspace-time. Tensor algebra
and analysis in a Riemann space, generalizatiolerfation. Geodesics.
Einstein's equations of gravitation field. Schwsetreld solution, black
holes.Three classical tests of OTR. Linearised s gravitation waves.
Friedman cosmological models and Hubble law. Acegédel Universa.
1) W. D. McGlinn: Introduction to Relativity, The Joliopkins University
Ir’\’e(;cdoir:mended Press, Baltimore and London, 2003.
g 2) B. Schutz, Gravity from the ground up, Cambridgévigrsity Press, 2004
1) Adler, Bazin, Schiffer, Introduction to General R#élity, McGraw-Hill
1975.
rSéJ;::jpi)Lemmtary 2) J.D. Jackson: Classical Electrodynamics, 3rtdadiJohn Wiley, New
9 York, 1998.
3) Supek: Teorijska fizika | struktura materije, Skalsknjiga, Zagreb, 1977

Teaching methods

Theory on lectures and trough exercises probletrggoand exposition of
seminars works

AEEEETIEN Oral exam and observation and verification trougimisars works
methods

L anguage of . :

ingtruction Croatian/english

Quality assurance
methods

Student's survey and statistical analysis of eresults
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Coursetitle

Electrodynamics||

Cour se code

F131

Type of course

Lectures (30), Exercises (15)

Level of course

intermediate elective course

Year of study II. Semestar V.
ECTS 4 ECTS:
(Number of - 45 class units ~ 34 h ~ 1.1 ECTS

credits all ocated)

- about 116 h of independent student work withsottations ~ 3.9 ECTS

Name of lecturer

Ph.D. Josip Brana, Assistant Professor

Learning
outcomes and
competences

Student must learned and correctly expressed lzasscof electrostatic,
magnetostatic and electrodynamics of macroscopdatianand to be possible to
solve different problems in this field as well.

Prerequisites

mathematics, general physics, classical mechagliestrodynamics 1

Electrostatics in macroscopics media and boundamgitions. Magnetostatics in
macroscopics media and boundary conditions. Equeatib macroscopics

electrodynamics. Boundary conditions between twdimméEmg waves in isolated
media — polarization, reflexion and refraction afwes on a boundary of two

Cour se contents media — wave optics. Emg. waves in dispersive méiigg waves in conduction
media. Wave guides, optical fibers and resonaritieavMultipole expansion of
emg field. Quadrupole and magnetic dipole radiatimrear antena. Scattering an
diffraction of emg waves. Relativistic generalisatof Larmore's formula. Dirac-
Lorentz relativistic equation and radiation reattio

1) J. D. Jackson: Classical Electrodynamics, 3rtdadiJohn Wiley, New

Recommended York, 1998

reading 2) 1. Supek: Teorijska fizika | struktura materije,df#ka knjiga, Zagreb,

1977
1) A.O. Barut: Electrodynamics and Classical Theor¥iefds and Particles
Supplementary MacMillan, New York, 1964
reading 2) F. Rorlich: Classical charged particles. Addisorsl#, Reading,

Massachusetts, 1965

Teaching methods

Theory on lectures and trough exercises probletrggoand exposition of
seminars works

AEEEETIEN Oral exam and observation and verification trougimisars works
methods

L anguage of . :

instruction Croatian/englishS

Quality assurance
methods

Student's survey and statistical analysis of eresults
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