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Predmet: Algoritmi in podatkovne strukture 1 

Course title: Algorithms and data structures 1 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63279 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: Igor Kononenko         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

Poznavanje osnov programiranja. Knowledge of basic programming. 

 

Vsebina: Content (Syllabus outline): 

predavanja: 
Iteracija in rekurzija 
wŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾ ƛƴ ŀƭƎƻǊƛǘƳƛ 
!ƴŀƭƛȊŀ őŀǎƻǾƴŜ ȊŀƘǘŜǾƴƻǎǘƛ ŀƭƎƻǊƛǘƳƻǾ 
Abstraktni podatkovni tip; ADT seznam 
hǎƴƻǾƴƛ ŀōǎǘǊŀƪǘƴƛ ǇƻŘŀǘƪƻǾƴƛ ǘƛǇƛΥ ƳƴƻȌƛŎŀΣ ǾǊǎǘŀΣ 
sklad, preslikava 
½ƎƻǑőŜƴŜ ǘŀōŜƭŜ 
Abstraktni podatkovni tip drevo; primer: Izrazna drevesa 
Abstraktni podatkovni tip slovar, Iskalna drevesa: 
ōƛƴŀǊƴŀΣ ǊŘŜőŜ-őǊƴŀ 
Iskalna drevesa: AVL, B-drevesa 
Abstraktna podatkovna tipa prioritetna vrsta (kopica) 
ŘƛǎƧǳƴƪǘƴŜ ƳƴƻȌƛŎŜ 
Abstraktna podatkovna tipa graf in usmerjeni graf 
LǎƪŀƴƧŜ ƴŀƧŘŀƭƧǑƛƘ Ǉƻǘƛ Ȋ ŘƛƴŀƳƛőƴƛƳ ǇǊƻƎǊŀƳƛǊŀƴƧŜƳ 
όƪǊƛǘƛőƴŀ Ǉƻǘύ 
LǎƪŀƴƧŜ ƴŀƧƪǊŀƧǑƛƘ Ǉƻǘƛ Ǿ ǳǎƳŜǊƧŜƴŜƳ ƎǊŀŦǳ όŀƭƎƻǊƛǘŜƳ 
Dijkstra) 
Minimalno vpeto drevo v neusmerjenem grafu; Primov 
in Kruskalov algoritem. 
Dokazovanje parcialne in totalne pravilnosti programov 
  
vaje:  
bŀ ǾŀƧŀƘ ōƻŘƻ ǑǘǳŘŜƴǘƛ ǳǘǊƧŜǾŀƭƛ ǎƴƻǾΣ ƪƛ ǎƻ Ƨƻ 
obravnavali na predavanjih, tako da jo bodo uporabili pri 

Lectures: 
Iteration and recursion 
Problem solving and algorithms 
Analysing time-complexity of algorithms 
Abstract data type; ADT list 
Basic abstract data types: set, queue, stack, mapping 
Hash tables 
Abstract data type tree; example: expression trees 
Abstract data type dictionary, search trees: binary, red-
black 
Search trees: AVL, B-trees 
Abstract data type priority queue (heap) and disjunctive 
sets 
Abstract data types graph and directed graph (digraph) 
Searching for longest paths with dynamic programming 
(critical path) 
Searching for shortest paths in directed graphs 
(algorithm Dijkstra) 
Minimum spanning tree in undirected graphs; Prim and 
Kruskal algorithms. 
Verification of partial and total program correctness 
  
tutorials:  
Practical applications of the knowledge gained through 
lectures. The emphasis is on the autonomous work of 
students with the help of assistants. During tutorials (as 



ǊŜǑŜǾŀƴƧǳ ǇǊŀƪǘƛőƴƛƘ ǇǊƻōƭŜƳƻǾΦ tǊƛ ǘŜƳ ōƻŘƻ ǇƻǳŘŀǊƪƛ 
ƴŀ ǎŀƳƻǎǘƻƧƴŜƳ ŘŜƭǳ ǑǘǳŘŜƴǘƻǾ ƻō ǇƻƳƻőƛ ŀǎƛǎǘŜƴǘƻǾΦ 
bŀ ǾŀƧŀƘ ōƻŘƻ ǑǘǳŘŜƴǘƛ ƛƳǇƭŜƳŜƴǘƛǊŀƭƛ ǾŜő ƳŀƴƧǑƛƘ 
ǇǊƻƎǊŀƳƻǾ όǘǳŘƛ ƪƻǘ ŘƻƳŀőŜ ƴŀƭƻƎŜύ ǘŜǊ ƻōǎŜȌƴŜƧǑŜ 
programe v obliki seminarskih nalog, ki jih bodo 
zagovarjali na vajah in s tem dobili oceno iz vaj. 
ŘƻƳŀőŜ ƴŀƭƻƎŜ: 
bŀƳŜƴ ŘƻƳŀőƛƘ ƴŀƭƻƎ ƧŜ ǇƻƴǳŘƛǘƛ ǑǘǳŘŜƴǘƻƳ ǇǊƛƭƻȌƴƻǎǘ 
Ȋŀ ǊŜǑŜǾŀƴƧŜ ǇǊŜǇǊƻǎǘŜƧǑƛƘ ǇǊƻōƭŜƳƻǾ ǎ ǎŀƳƻǎǘƻƧƴƛƳ 
ǊŀȊǾƻƧŜƳ ƪǊŀƧǑƛƘ ǇǊƻƎǊŀƳƻǾ ƛƴ ƧƛƘ ǎ ǘŜƳ ǎǇƻŘōǳŘƛǘƛ ƪ 
ǎǇǊƻǘƴŜƳǳ ǑǘǳŘƛƧǳΦ 

well at home work), students will implement several 
short programs and will get grades for their 
presentation of seminar works. 
  
Home works: 
The purpose of home works is to offer each student the 
opportunity to autonomously develop short programs 
and to encourage them for continuous study. 

 

Temeljna literatura in viri/Readings: 

I. Kononenko in sod.: Programiranje in algoritmiΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ нллуΦ 
tƻƳƻȌƴŀ ƭƛǘŜǊŀǘǳǊŀΥ 
I.Kononenko in M. Robnik-~ƛƪƻƴƧŀΥ Algoritmi in podatkovne strukture 1Σ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ нллоΦ 
A.V.Aho, J.E.Hopcroft, J.D.Ullman: Data Structures and Algorithms, Addison Wesley, 1983. 
Thomas H. Cormen, Stein Clifford, Charles E. Leiserson, Robert L. Rivest: Introduction to Algorithms, second edition. 
The MIT Press, 2001. 

 

Cilji in kompetence: Objectives and competences: 

Cilj predmeta je spoznavanje osnovnih principov 
ƴŀőǊǘƻǾŀƴƧŀ ƛƴ ŀƴŀƭƛȊŜ ŀƭƎƻǊƛǘƳƻǾ ƴŀ ƻǎƴƻǾƴƛƘ ƛƴ 
ŘƛƴŀƳƛőƴƛƘ ǇƻŘŀǘƪƻǾƴƛƘ ǎǘǊǳƪǘǳǊŀƘΦ 
Kompetence: 
½ƳƻȌƴƻǎǘ ƪǊƛǘƛőƴŜƎŀΣ ŀƴŀƭƛǘƛőƴŜƎŀ ƛƴ ǎƛƴǘŜǘƛőƴŜƎŀ 
ǊŀȊƳƛǑƭƧŀƴƧŀΦ ½ƳƻȌƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ 
ǇǊƻŦŜǎƛƻƴŀƭƴƛƘ ǇǊƻōƭŜƳƻǾ ƛȊ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜΦ ΦύΦ ½ƳƻȌƴƻǎǘ ǳǇƻǊŀōƛǘƛ ǇǊƛŘƻōƭƧŜƴŜƎŀ ȊƴŀƴƧŀ 
Ȋŀ ǊŜǑŜǾŀƴƧŜ ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ ǇǊƻōƭŜƳƻǾ Ǿ 
ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΣ ȊƳƻȌƴƻǎǘ ƴŀŘƎǊŀƧŜǾŀƴƧŀ 
pridobljenega ȊƴŀƴƧŀΦ hǎƴƻǾƴŜ ǾŜǑőƛƴŜ ƛȊ ǊŀőǳƴŀƭƴƛǑǘǾŀ 
ƛƴ ƛƴŦǊƻƳŀǘƛƪŜΣ ƪƛ ǾƪƭƧǳőǳƧŜƧƻ ǘŜƻǊŜǘƛőƴŜ ǾŜǑőƛƴŜΣ 
ǇǊŀƪǘƛőƴƻ ȊƴŀƴƧŜ ƛƴ ǾŜǑőƛƴŜΣ ƪƛ ǎƻ ōƛǎǘǾŜƴŜ Ȋŀ ǇƻŘǊƻőƧŜ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΦ Φ hǎƴƻǾƴŜ ǾŜǑőƛƴŜ ƛȊ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦǊƻƳŀǘƛƪŜΣ ƪƛ ƻƳƻƎƻőŀƧƻ ƴŀŘŀƭƧŜǾŀƴƧŜ 
Ǒtudija na 2. stopnji. 

The goal of the course is to acquiring the basic principles 
of design and analysis of algorithms and basic and 
dynamic data structures. 
Competences: 
Developing skills in critical, analytical and synthetic 
thinking. The ability to understand and solve 
professional challenges in computer and information 
science. The ability to apply acquired knowledge in 
independent work for solving technical and scientific 
problems in computer and information science; the 
ability to upgrade acquired knowledge. 
Basic skills in computer and information science, which 
includes basic theoretical skills, practical knowledge and 
skills essential for the field of computer and information 
science; Basic skills in computer and information 
science, allowing the continuation of studies in the 
second study cycle. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

½ ǳǎǇŜǑƴƻ ȊŀƪƭƧǳőŜƴƛƳ ǇǊŜŘƳŜǘƻƳ ōƻ ǑǘǳŘŜƴǘΥ 
- sposobnen samostojnega razvoja programov, uporabe 
osnovnih podatkovnih struktur in algoritmov, sposoben 
ǎŀƳƻǎǘƻƧƴŜƎŀ ƴŀőǊǘƻǾŀƴƧŀ ǇƻŘŀǘƪƻǾƴƛƘ ǎǘǊǳƪǘǳǊ ƛƴ 
algoritmov. 
- ƭŀƘƪƻ ǳǇƻǊŀōƛƭ ǇǊƛƴŎƛǇŜ ǇǊƻƎǊŀƳƛǊŀƴƧŀ ƛƴ ƴŀőǊǘƻǾŀƴƧŀ 
podatkovnih struktur in algoritmov Ȋŀ ǊŀȊǾƻƧ ƻōǎŜȌƴƛƘ 
programskih sistemov. 
- ǇǊƛƭŀƎƻŘƛƭ ȊƴŀƴŜ ŀƭƎƻǊƛǘƳŜ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǇƻŘƻōƴƛƘ 
problemov iz preiskovanja seznamov, dreves in grafov 
- ǊŀȊƭƛƪƻǾŀƭ ƳŜŘ ǊŀȊƭƛőƴƻ ǳőƛƴƪƻǾƛǘƛƳƛ ŀƭƎƻǊƛǘƳƛ Ȋŀ 
ǊŜǑŜǾŀƴƧŜ ƛǎǘŜƎŀ ǇǊƻōƭŜƳŀ 
- ȊƳƻȌŜƴ ƴŀőǊǘƻǾŀƴƧŀ ǊŜǑƛǘǾŜ ǊŀȊƭƛőƴƛƘ ǇǊƻōƭŜƳƻǾ ǎ 
ǇǊƻƎǊŀƳƛ ƛƴ ŀƭƎƻǊƛǘƳƛƛƴ ȊƳƻȌŜƴ ǳǇƻǊŀōŜ ƴŀǳőŜƴƛƘ 
principov pri programiranju v poljubnem programskem 
jeziku. 

With successful completion of this course the student 
will 
- be able to: autonomously develop programs, to use 
the basic data structures and algorithms, to 
independently design data structures and algorithms. 
- use the learned principles for programming and design 
of data structures and algorithms for the development 
of large systems. 
- adapt the known algorithms for solving similar 
problems in searching lists, trees and graphs 
- differentiate among different complexity of algorithms 
for solving the same problem 
- be able to design the solution of different problems 
using programs and algorithms, and to use the learned 
concepts for programming in an arbitrary programming 
language. 

 



aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǇǊƛ 
ǾŀƧŀƘΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ ƛƴ ƴŀ 
ǎŀƳƻǎǘƻƧƴŜƳ ŘŜƭǳ ǇǊƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΣ ǾŀƧŀƘ ƛƴ 
seminarjih. 

Lectures, home works, seminar works during tutorials. 
The emphasis is on continuous study and on 
autonomous and independent work at home works, 
exercises and seminars. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
ǇǊƻƧŜƪǘύΥ {ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ 
kolokviji in projektno delo) 

 Type (examination, oral, coursework, project): 
Continuing (homework, midterm exams, project 
work) 

Ocena vaj 50,00 % Grade for tutorials 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statuom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

tŜǘ ƴŀƧǇƻƳŜƳōƴŜƧǑƛƘ ŘŜƭ: 
Yhbhb9bYhΣ LƎƻǊΣ Y¦Y!wΣ aŀǘƧŀȌ. Machine learning and data mining: introduction to principles and algorithms. 
Chichester: Horwood Publishing, cop. 2007. XIX, 454 str. 
~¢w¦a.9[WΣ 9ǊƛƪΣ Yhbhb9bYhΣ LƎƻǊΦ !ƴ ŜŦŦƛŎƛŜƴǘ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ǳǎƛƴƎ ƎŀƳŜ ǘƘŜƻǊȅ. J. 
mach. learn. res., Jan. 2010, vol. 11, no. [1], str. 1-18. 
wh.bLY ~LYhbW!Σ aŀǊƪƻΣ Yhbhb9bYhΣ LƎƻǊΦ ¢ƘŜƻǊŜǘƛŎŀƭ ŀƴŘ ŜƳǇƛǊƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ wŜƭƛŜŦC ŀƴŘ wwŜƭƛŜŦCΦ Mach. 
learn., 2003, vol. 53, str. 23-69. 
KONONENKO, Igor, BRATKO, Ivan. Information-based evaluation criterion for classifier's performance. Mach. learn., 
1991, vol. 6, no. 1, str. 67-80. 
KONONENKO, Igor. Machine learning for medical diagnosis: history, state of the art and perspective. Artif. intell. 
med., 2001, vol. 23, no. 1, str. 89-109. 
Celotna bibliografija prof. dr. Igorja Kononenka je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5066 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5066
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wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63280 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: .ƻǊǳǘ wƻōƛő         

 

Vrsta predmeta/Course type: obvezni predmet /compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
1. ¦ǾƻŘΥ ǎǇƭƻǑƴƻ ƻ ƳŜǘƻŘŀƘ ǊŀȊǾƻƧŀ ŀƭƎƻǊƛǘƳƻǾΣ ƻ 
ŀƴŀƭƛȊƛ ŀƭƎƻǊƛǘƳƻǾΣ ƻ Ǌŀőǳƴǎƪƛ ȊŀƘǘŜǾƴƻǎǘƛ 
algoritmov in problemov 

2. Deli in vladaj: opis metode, primeri problemov in 
ŀƭƎƻǊƛǘƳƻǾ όƎƭŜƧǘŜ ǇǊƛƳŜǊŜ Ǿ ǘƻőƪƛ мн ǎǇƻŘŀƧύ 

3. tƻȌǊŜǑƴŀ ƳŜǘƻŘŀΥ ƻǇƛǎ ƳŜǘƻŘŜΣ ǇǊƛƳŜǊƛ 
4. Postopno ƛȊōƻƭƧǑŜǾŀƴƧŜΥ ƻǇƛǎΣ ǇǊƛƳŜǊƛ 
5. 5ƛƴŀƳƛőƴƻ ǇǊƻƎǊŀƳƛǊŀƴƧŜΥ ƻǇƛǎΣ ǇǊƛƳŜǊƛ 
6. Sestopanje: opis metode, primeri 
7. Razveji in omeji: opis metode, primeri 
8. Linearno programiranje: opis metode, simpleksni 

algoritem, primeri 
9. LȊōǊŀƴŜ ǾƛǑƧŜ ǇƻŘŀǘƪƻǾƴŜ ǎǘǊǳƪǘǳǊŜ 
10. NP-ǘŜȌƪƛ Ǌŀőǳƴǎƪƛ ǇǊƻōƭŜƳƛΥ ǎǇƻŘƴƧŀ ƳŜƧŀ őŀǎƻǾƴŜ 

zahtevnosti, intuitivno o razredih P, NP in NP-ǘŜȌƪƛƘ 
problemih 

11. aŜǘƻŘŜ ǊŜǑŜǾŀƴƧŀ bt-ǘŜȌƪƛƘ ǇǊƻōƭŜƳƻǾΥ ƘŜǾǊƛǎǘƛőƴƛ 
algoritmi, aproksimacijski algoritmi, verjetnostni 
algoritmi, parametrizirani algoritmi, eksaktni 
eksponentni algoritmi, primeri 

12. Primeri problemov in algoritmov: napredno urejanje 
& Heapsort, Quicksort; problem izbiranja & linearni 
ŀƭƎƻǊƛǘƳƛΤ ƳŀǘǊƛőƴƻ ƳƴƻȌŜƴƧŜ ϧ {ǘǊŀǎǎŜƴƻǾ ŀƭƎΦΤ 
diskretna Fourierova transormacija & FFT alg., 
iskanje v nizih & Knuth-Morris-Prattov algoritem; 
ƻǎƴƻǾƴƛ ƛƴ ȊŀƘǘŜǾƴŜƧǑƛ ǇǊƻōƭŜƳƛ ƛƴ ŀƭƎƻǊƛǘƳƛ ƴŀ 
ƎǊŀŦƛƘ όƛǎƪŀƴƧŜ Ǿ ƎǊŀŦǳΤ ǘƻǇƻƭƻǑƪƻ ǳǊŜƧŀƴƧŜΤ 

Lectures: 
1. Intro: about methods of algorithm design, analysis 

of algorithms, and computational complexity of 
algorithms and problems 

2. Divide-and-Conquer: description of the method, 
examples of problems and algorithms (see 
examples 12 below) 

3. Greedy method: description, examples 
4. Iterative improvement: descr., examples 
5. Dynamic programming: descr., examples 
6. Backtracking: description, examples 
7. Branch&Bound: description, examples 
8. Linear programming: descr., Simplex algorithm, 

examples 
9. Selected advanced data structures 
10. NP-hard computational problems: lower bounds on 

time complexity, informally about P, NP and NP-
hard problems; 

11. Methods of solving NP-hard problems: heuristic 
algorithms, approximation algorithms, randomized 
algorithms, parameterized algorithms, exact 
exponential algorithms, examples 

12. Example problems and algorithms: advanced 
sorting & Heapsort, Quicksort; selection problem & 
linear algorithms; matrix multiplication & Strassen 
alg.; Discrete Fourier Transformation & FFT alg; 
string matching & Knuth-Morris-Pratt; elementary 
and other graph problems and algorithms 



maksimalni pretok & Ford-Fulkersonov alg.; 
ƴŀƧƪǊŀƧǑŜ Ǉƻǘƛ ϧ .ŜƭƭƳŀƴ-Fordov ter Floyd-
²ŀǊǎƘŀƭƭƻǾ ŀƭƎΦύ Τ ƛȊōǊŀƴƛ ǇǊƻōƭŜƳƛ ƛȊ ǊŀőǳƴǎƪŜ 
geometrije. 

Vaje: bŀ ǾŀƧŀƘ ōƻŘƻ ǑǘǳŘŜƴǘƧŜ ǳǘǊƧŜǾŀƭƛ ǎƴƻǾΣ ǇƻŘŀƴƻ ƴŀ 
ǇǊŜŘŀǾŀƴƧƛƘΦ {ƴƻǾ ōƻŘƻ ǳǇƻǊŀōƛƭƛ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǇǊŀƪǘƛőƴƛƘ 
ǇǊƻōƭŜƳƻǾΣ ǇǊƛ őŜƳŜǊ ōƻ ǇƻǳŘŀǊŜƪ ƴŀ ǎŀƳƻǎǘƻƧƴŜƳ 
ŘŜƭǳ ƻō ǇƻƳƻőƛ ŀǎƛǎǘŜƴǘƻǾΦ LƳǇƭŜƳŜƴǘƛǊŀƭƛ ōƻŘƻ ǾŜő 
ƳŀƴƧǑƛƘ ǇǊƻƎǊŀƳƻǾ όƪƻǘ ŘƻƳŀőŜ ƴŀƭƻƎŜύ ƛƴ ƻōǎŜȌƴŜƧǑŜ 
programe (kot seminarske naloge), ki jih bodo 
zagovarjali na vajah. 
5ƻƳŀőŜ ƛƴ ǎŜƳƛƴŀǊǎƪŜ ƴŀƭƻƎŜΥ 
bŀƳŜƴ ŘƻƳŀőƛƘ ƛƴ ǎŜƳƛƴŀǊǎƪƛƘ ƴŀƭƻƎ ƧŜ Řŀǘƛ ǑǘǳŘŜƴǘƻƳ 
ǇǊƛƭƻȌƴƻǎǘ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǊŀȊƴƛƘ ǊŀőǳƴǎƪƛƘ ǇǊƻōƭŜƳƻǾ ǎ 
samostojnim razvojem algoritmov in njihovim 
ǇǊƻƎǊŀƳƛǊŀƴƧŜƳ όƛƴ ƧƛƘ ǎǇƻŘōǳŘƛǘƛ ƪ ǎǇǊƻǘƴŜƳǳ ǑǘǳŘƛƧǳύΦ 

(searching a graph; topological sort; maximum flow 
& Ford-Fulkerson alg.; shortest paths & algorithms 
of Bellman-Ford, and Floyd-Warshall); selected 
problems from computational geometry. 

  
Tutorial: Students will use the topics given during the 
lectures to independently solve practical problems (with 
the assistance of the TAs if needed). They will 
implement several smaller programs (home works) as 
well as larger programs (seminars), and present them at 
the tutorial. 
Home works and seminars: 
These are necessary for a student 
to independently practice the design and 
implementation of algorithms . 

 

Temeljna literatura in viri/Readings: 

.Φ wƻōƛőΥ Algoritmi (to appear, instead of 2. below) 
B. Vilfan: Osnovni algoritmiΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ нллн 
Dodatna literatura: 
T. Cormen et al. Introduction to Algorithms, McGraw-Hill, 3rd ed., 2009 
.Φ wƻōƛőΥ Aproksimacijski algoritmi, ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ н. izdaja, 2009 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǇǊƛŘƻōƛǘƛ ǇƻƎƭƻōƭƧŜƴƻ ȊƴŀƴƧŜ ǎ ǇƻŘǊƻőƛƧ 
ƴŀőǊǘƻǾŀƴƧŀ ŀƭƎƻǊƛǘƳƻǾΣ ŀƴŀƭƛȊŜ ŀƭƎƻǊƛǘƳƻǾΣ ǳǇƻǊŀōŜ 
podatkovnih struktur, izbranih problemov in algoritmov 
ter ob vsem tem utrjevati in poglabljati znanje 
programiranja. 

To gain deeper knowledge of algorithm design methods, 
analysis of algorithms, use of data structures , selected 
problems and algorithms, and at the same time, to 
improve and deepen programming skills. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

~ǘǳŘŜƴǘ ōƻ Ǉƻ ƻǇǊŀǾƭƧŜƴŜƳ ǇǊŜŘƳŜǘǳΥ 
-- poznal razvoj algoritmov, analizo algoritmov in 
osnovne razrede zahtevnosti; 
-- sposoben razvijati alg. z metodo deli in vladaj, s 
ǇƻȌǊŜǑƴƻ ƳŜǘƻŘƻΣ Ȋ ƳŜǘƻŘƻ ŘƛƴŀƳƛőƴŜƎŀ 
programiranja, z metodo sestopanja ter z metodo 
razveji in omeji; 
-- sposoben prepoznati probleme kot linearne 
ǇǊƻƎǊŀƳŜΣ ǊŜǑƭƧƛǾŜ ǎ ǎƛƳǇƭŜƪǎƴƛƳ ŀƭƎƻǊƛǘƳƻƳΤ 
-- poznaƭ ǳőƛƴƪƻǾƛǘŜ ŀƭƎΦ Ȋŀ ǇǊƻōƭŜƳŜ ƛǎƪŀƴƧŀΣ ƭƛƴŜŀǊƴŜ 
ŀƭƎŜōǊŜΣ CƻǳǊƛŜǊƻǾŜ ǘǊŀƴǎŦƻǊƳŀŎƛƧŜΣ ƪƻƳōƛƴŀǘƻǊƛőƴŜ 
optimizacije in iskanja vzorcev. 
-- ǎǇƻǎƻōŜƴ ǎŀƳƻǎǘƻƧƴŜƎŀ ƴŀőǊǘƻǾŀƴƧŀ ŀƭƎΦ ƛƴ ǳǎǘǊŜȊƴƛƘ 
podatkovnih struktur, in analiziranja njihove 
zahtevnosti; 
-- poznal osnovne pojme o NP-ǘŜȌƪƛƘ ǇǊƻōƭŜƳƛƘ ƛƴ 
ƳŜǘƻŘŀƘ ƴƧƛƘƻǾŜƎŀ ǊŜǑŜǾŀƴƧŀΦ 
  
Uporaba:  
¦ǇƻǊŀōŀ ƴŀǳőŜƴƛƘ ǇǊƛƴŎƛǇƻǾ ǇǊƛ ƴŀőǊǘƻǾŀƴƧǳ ŀƭƎƻǊƛǘƳƻǾ 
in njihovem programiranju. 
Refleksija: 
wŀȊǳƳŜǾŀƴƧŜ ƻǎƴƻǾƴƛƘ ǇǊƛƴŎƛǇƻǾ ƴŀőǊǘƻǾŀƴƧŀ 
algoritmov in razumevanje njihove vloge ǇǊƛ ǊŜǑŜǾŀƴƧǳ 
ǊŀőǳƴǎƪƛƘ ǇǊƻōƭŜƳƻǾΦ 

After completing the course the student will: 
-- know how to design and analyse algorithms and 
understand the basic complexity classes; 
-- be able to design algorithms using the methods divide 
and conquer, greedy method, dynamic programming, 
backtracking, branch and bound; 
-- be able to recognize problems definable as linear 
programs and solvable with simplex alg. 
-- understand efficient algorithms for problems of 
searching, linear algebra, Fourier transform, 
combinatorial optimiz. and pattern matching; 
-- be capable to design algorithms and data structures 
for various problems and analyse their complexities; 
-- know the basics of NP-hard problems and the 
methods for solving them. 
  
Application: use of the principles and methods in 
algorithm design and implementation 
  
Reflection: understanding of the basic principles of 
algorithm design and their role in efficient solving of 
computational problems 
  
Transferable skills: there are many and useful in other 
subjects. For example, the ability to plan, design, and 



Prenosljive spretnosti - niso vezane le na en predmet: 
½ƳƻȌƴƻǎǘ ƴŀőǊǘƻǾŀƴƧŀ ǳőƛƴƪƻǾƛǘŜ ƻȊΦ ǇǊƛƳŜǊƴŜ 
ŀƭƎƻǊƛǘƳƛőƴŜ ǊŜǑƛǘǾŜ ǊŀȊƭƛőƴƛƘ ǇǊƻōƭŜƳƻǾΣ ȊƳƻȌƴƻǎǘ 
ǳǇƻǊŀōŜ ƴŀǳőŜƴƛƘ ǇǊƛƴŎƛǇƻǾ ǇǊƛ ǇǊƻƎǊŀƳƛǊŀƴƧǳ ǊŜǑƛǘǾŜ 
(ne glede na izbrani programski jezik). 

implement algorithmic solutions to various problems 
(regardless of the programming language used) 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǇǊƛ 
ǾŀƧŀƘΦ tƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ ƛƴ ǎŀƳƻǎǘƻƧƴŜƳ 
ŘŜƭǳ ǇǊƛ ǾŀƧŀƘΣ ǎŜƳƛƴŀǊǎƪƛƘ ƛƴ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΦ 

Lectures, tutorial, home works, seminars. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴΥ Ǉƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt 

 Type:  exam, oral, coursework, project 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜΥ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ǇǊƻƧŜƪǘƴƻ 
delo 

50,00 % Continuing: homework, project work 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜΥ Ǉƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇit 50,00 % Final: written and oral exam 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

2L.9WΣ ¦ΦΣ {[L±bLYΣ .ΦΣ wh.L2Σ .Φ ¢ƘŜ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ǎǘŀǘƛŎ Řŀǘŀ ǊŜǇƭƛŎŀǘƛƻƴ ƛƴ Řŀǘŀ ƎǊƛŘǎΦ Parallel comput.. 
31(8/9):[900]-912, 2005. 
{¦[L{¢LhΣ !ΦΣ 2L.9WΣ ¦ΦΣ ±9b¦Dht![Σ {ΦΣ wh.L2Σ .ΦΣ .¦¸¸!Σ wΦΦ ! ǘƻƻƭƪƛǘ ŦƻǊ ƳƻŘŜƭƭƛƴƎ ŀƴŘ ǎƛƳǳƭŀǘƛƴƎ Řŀǘŀ DǊƛŘǎ Υ ŀƴ 
extension to GridSim. Concurr. comput.. 20(13):1591-1609, 2008. 
¢wh.9/Σ wΦΣ ~¢9wYΣ aΦΣ wh.L2Σ .Φ /ƻƳǇǳǘŀǘƛƻƴŀƭ ŎƻƳǇƭŜȄƛǘȅ ŀƴŘ ǇŀǊŀƭƭŜƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜǎƘƭŜǎǎ ƭƻŎŀƭ tŜǘǊƻǾ-
Galerkin methods. Comput. struct.. 87(1/2):81-90, 2009. 
aLI9[L2Σ WΦΣ wh.L2Σ .Φ CƭŜȄƛōƭŜ-attribute problems. Comput. Optimiz. appl. 47(3):553-566, 2010. 
aLI9[L2Σ WΦΣ a!IWh¦.Σ !ΦΣ w!tLb9Σ /ΦΣ wh.L2Σ .Φ ¢ǿƻ-stage flexible-choice problems under uncertainty. Eur. J. Oper. 
Res.. 201(2):399-403, 2010 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5202. 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5202


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: !ƴŀƭƛȊŀ ŀƭƎƻǊƛǘƳƻǾ ƛƴ ƘŜǾǊƛǎǘƛőƴƻ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾ 

Course title: Analysis of Algorithms and Heuristic Problem Solving 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63263 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: aŀǊƪƻ wƻōƴƛƪ ~ƛƪƻƴƧŀ         

 

Vrsta predmeta/Course type: izbirni predmet /elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

Poznavanje osnovnih algoritmov in podatkovnih 
struktur. 

Knowledge of basic algorithms and data structures. 

 

Vsebina: Content (Syllabus outline): 

Vsebina predmeta: 
Analiza rekurzivnih algoritmov: substitucijska metoda, 
ǊŜǑƛǘŜǾ Ȋŀ ŀƭƎƻǊƛǘƳŜ ŘŜƭƛ ƛƴ ǾƭŀŘŀƧΣ ƳŜǘƻŘŀ !ƪǊŀ-Bazzi. 
±ŜǊƧŜǘƴƻǎǘƴŀ ŀƴŀƭƛȊŀΥ ŘŜŦƛƴƛŎƛƧŀΣ ŀƴŀƭƛȊŀ ǎǘƻƘŀǎǘƛőƴƛƘ 
algoritmov. 
Randomizacija algoritmov. 
Amortizirana analiza kompleksnosti algoritmov. 
wŜǑŜǾŀƴƧŜ ƭƛƴŜŀǊƴƛƘ ǊŜƪǳǊȊƛǾƴƛƘ ŜƴŀőōΦ 
Razreda P in NP: definicija, NP-polnost, standardni NP-
polni problemi. 
tǊŜǾŜŘƭƧƛǾƻǎǘ ƛƴ ǊŜǑŜǾŀƴƧŜ bt-polnih problemov. 
Aproksimacijski algoritmi. 
YƻƳōƛƴŀǘƻǊƛőƴŀ ƻǇǘƛƳƛȊŀŎƛƧŀΣ ƭƻƪŀƭƴƻ ǇǊŜƛǎƪƻǾŀƴƧŜΣ 
simulirano ohlajanje. 
[ƛƴŜŀǊƴƻ ǇǊƻƎǊŀƳƛǊŀƴƧŜ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾΦ 
aŜǘŀƘŜǾǊƛǎǘƛƪŜ ƛƴ ǎǘƻƘŀǎǘƛőƴƻ ǇǊŜƛǎƪƻǾŀƴƧŜΥ ǾƻŘŜƴƻ 
lokalno preiskovanje, preiskovanje s spremenljivo 
ǎƻǎŜǑőƛƴƻΣ ǘŀōǳ ǇǊŜƛǎƪƻǾŀƴƧŜΦ 
Populacijske metode: genetski algoritmi, optimizacija z 
rojem delcev, diferencialna evolucija, umetni imunski 
sistemi. 

Lecture topics: 
Analysis of recursive algorithms: substitution method, 
solution for divide and conquer approach, Akra-Bazzi 
method. 
Probabilistic analysis: definition, analysis of stochastic 
algorithms. 
Randomization of algorithms. 
Amortized analysis of algorithm complexity. 
Sloving linear recurrences. 
Classes P and NP: definitions, NP-completeness, 
standard NP-complete problems. 
Reducibility and solving NP-complete problems. 
Approximation algorithms. 
Combinatorial optimization, local search. 
Linear programming for problem solving. 
Metaheuristics and stochastic search: guided local 
search, variable neighbourhood search, and tabu 
search. 
Population methods: genetic algorithms, particle swarm 
optimization, differential evolution, artificial immune 
systems. 

 

Temeljna literatura in viri/Readings: 

T.H. Cormen, C.E. Leiserson, R.L. Rivest, C. Stein: Introduction to Algorithms, 3rd edition. MIT Press, 2009 
R. Sedgewick, P. Flajolet: An Introduction to the Analysis of Algorithms. Addison-Wesley, 1995 
M. Gendreau, J.-Y. Potvin: Handbook of Metaheuristics, 2nd Edition. Springer, 2010. 



5ƻŘŀǘƴŀ ƭƛǘŜǊŀǘǳǊŀ ƧŜ ƴŀ ǊŀȊǇƻƭŀƎƻ Ǿ ƻōƭƛƪƛ ȊƴŀƴǎǘǾŜƴƛƘ őƭŀƴƪƻǾΦ 
Additional literature is available in the form of scientific papers. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘŜ ǎŜȊƴŀƴƛǘƛ Ȋ ŀƴŀƭƛȊƻ ŀƭƎƻǊƛǘƳƻǾΣ 
Ǌŀőǳƴǎƪƻ ȊŀƘǘŜǾƴƻǎǘƧƻ ƛƴ ǳőƛƴƪƻǾƛǘƛƳ ǊŜǑŜǾŀƴƧŜƳ 
zahtevnih problemov, ki potrebujejo posebne pristope 
in optimizacijske tehnike. 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ǎǇƻǎƻōƴƻǎǘ ƪǊƛǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΣ 
ǎǇƻǎƻōƴƻǎǘ ŘŜŦƛƴƛǊŀƴƧŀΣ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ 
ustvarjalnih profesionalnih izzivov, 
sposobnost prenosa znanja in pisne komunikacije v 
ŘƻƳŀőŜƳ ƛƴ ǘǳƧŜƳ ƧŜȊƛƪǳΦ 
Predmetno-ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
uporaba metod za analizo rekurzivnih algoritmov: 
substitucijska metoda, drevesna metoda. 
metode za analizo algoritmov deli in vladaj: mojstrova 
metoda in metoda Akra-Bazzi 
verjetnostna analiza algoritmov, 
uporaba amortizirane analize algoritmov, 
prevedba nekaterih NP-polnih problemov, 
poznavanje ideje aproksimacijskih tehnik, 
ǇƻȊƴŀǾŀƴƧŜ ƘŜǾǊƛǎǘƛőƴƛƘ ǇǊƛǎǘƻǇƻǾ ƛƴ ƳŜǘŀ-hevristik za 
ǊŜǑŜǾŀƴƧŜ ǘŜȌƪƛƘ ǇǊƻōƭŜƳƻǾΣ 
uporaba populacijskih optimizacijskih metod in 
priƴŎƛǇƻǾ ŜǾƻƭǳŎƛƧǎƪŜƎŀ ǊŀőǳƴŀƴƧŀΦ 

The goal of the course is the students to become 
acquainted with the analysis of algorithms, 
computational complexity and techniques for efficient 
solving of difficult problems, requiring optimization 
techniques and approximations. 
General competences: 
ability of critical thinking, 
the ability to define, understand and solve creative 
professional challenges in computer and information 
science, 
the ability of knowledge transfer and writing skills in the 
native language as well as a foreign language. 
Subject-specific competences: 
use of methods for analysis of recursive algorithms; 
substitution method, recursive-tree method, 
use of methods for analysis of divide-and- conquer 
algorithms: master theorem and Akra-Bazzi method, 
probabilistic analysis of algorithms, 
use of amortized analysis of algorithms, 
reduction of some NP-complete problems, 
use of heuristic methods and metaheuristics, for solving 
complex problems, 
use of population techniques and principles of 
evolutionary computation in optimization. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ƪƻƴŎǳ ǇǊŜŘƳŜǘŀ ōƻŘƻ ǑǘǳŘŜƴǘŜ Ȋƴŀƭƛ ŀƴŀƭƛȊƛǊŀǘƛ 
ŀƭƎƻǊƛǘƳŜ ƛƴ ƴƧƛƘƻǾƻ Ǌŀőǳƴǎƪƻ ȊŀƘǘŜǾƴƻǎǘΦ {Ǉƻǎƻōƴƛ 
ōƻŘƻ ƻǾǊŜŘƴƻǘƛǘƛ ŘŜƭƻǾŀƴƧŜ ƘŜǾǊƛǎǘƛőƴƛƘ ƳŜǘƻŘ Ȋŀ 
ǊŜǑŜǾŀƴƧŜ ȊŀƘǘŜǾƴƛƘ ǇǊƻōƭŜƳƻǾ ƛƴ ōƻŘƻ ǘŀƪǑƴƻ ŀƴŀƭƛȊƻ 
izvedli na realnem problemu. Konkretno bodo 
uporabljaƭƛ ǎǇƭƻǑƴŜ ƳŜǘƻŘŜ Ȋŀ ŀƴŀƭƛȊƻ ǊŜƪǳǊȊƛǾƴƛƘ 
algoritmov: substitucijsko metodo in drevesno metodo 
uporabljali metode za analizo algoritmov deli in vladaj: 
mojstrovo metoda in metodo Akra-Bazzi 
verjetnostno analizirali programe 
uporabljali amortizirano analizo algoritmov, 
poznali ideje aproksimacijskih tehnik, 
ǳǇƻǊŀōƭƧŀƭƛΣ ǊŀȊƭƛƪƻǾŀƭƛ ƛƴ ǾǊŜŘƴƻǘƛƭƛ ƘŜǾǊƛǎǘƛőƴŜ ǇǊƛǎǘƻǇŜ 
in meta-ƘŜǾǊƛǎǘƛŜƪ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǘŜȌƪƛƘ ǇǊƻōƭŜƳƻǾΣ 
uporabljali in primerjali populacijske optimizacijske 
ƳŜǘƻŘŜ ƛƴ ǇǊƛƴŎƛǇŜ ŜǾƻƭǳŎƛƧǎƪŜƎŀ ǊŀőǳƴŀƴƧa. 

Upon passing the exam, the students will know how to 
analyze algorithms and their computational complexity. 
They will be capable to evaluate heuristic techniques for 
efficient solving of difficult problems and will be able to 
do such ana analysis on real world problem. Specifically, 
they will 
use of methods for analysis of recursive algorithms: the 
substitution method and recursive-tree method, 
use methods for analysis of divide-and- conquer 
algorithms: master theorem and Akra-Bazzi method, 
probabilistically analyze the algorithms, 
use the amortized analysis of algorithms, 
knowing the ideas of approximation algorithms, 
use and evaluate of heuristic methods and 
metaheuristics for solving complex problems, 
use and compare population-based techniques and 
principles of evolutionary computation in optimization. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƴŀƭƻƎŜ ǎ ǇƛǎƴƛƳƛ ǇƻǊƻőƛƭƛ ƛƴ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛ 
in predstavitvami, seminarski ƴŀőƛƴ ŘŜƭŀ ƛƴ ŘƻƳŀőŜ 
ƴŀƭƻƎŜΣ ƪƛ ǎǘƛƳǳƭƛǊŀƧƻ ǎǇǊƻǘŜƴ ǑǘǳŘƛƧΦ ~ǘǳŘŜƴǘƛ ōƻŘƻ Ǿ 
ƳŀƴƧǑƛƘ ǎƪǳǇƛƴŀƘ ǎŀƳƻǎǘƻƧƴƻ ǊŜǑŜǾŀƭƛ ƛƴ ŀƴŀƭƛȊƛǊŀƭƛ 
zahtevne optimizacijske probleme. Skupine bodo svoje 
ƴŀƭƻƎŜΣ ŀƴŀƭƛȊŜ ƛƴ ǊŜǑƛǘǾŜ ƻǇƛǎŀƭŜ Ǿ ǇƛǎƴŜƳ ǇƻǊƻőƛƭǳ ƛƴ 
predstavile ostalim v obliki kratke predstavitve, ki se 
ƻŎŜƴƧǳƧŜ ǎƪǳǇŀƧ ǎ ǇƻǊƻőƛƭƻƳΦ 

Lectures, assignments with written and oral 
demonstrations and presentations, seminar works and 
home works, which stimulate continuous learning. The 
emphasis is on the continuous study and on 
autonomous work on assignments and seminars. 
Students form small project teams and autonomously 
solve assignments based on real-life problems. The 
teams describe their solutions in written reports and 



prepare short oral presentations. Written reports and 
oral presentations are graded. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴΥ Ǉƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ 
predstavitev projekta, projekt. 

 Type: oral and written examination, 
coursework, project presentation, project. 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜΥ  ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ǇǊƻƧŜƪǘƴƻ 
delo. 

50,00 % Continuing: homework, project work. 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜΥ Ǉƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘΦ 50,00 % Final: written and oral exam. 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

wh.bLY ~LYhbW!Σ aŀǊƪƻΦ 5ŀǘŀ ƎŜƴŜǊŀǘƻǊǎ ŦƻǊ ƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳǎ ōŀǎŜŘ ƻƴ w.C ƴŜǘǿƻǊƪǎΦ IEEE transactions on neural 
networks and learning systems, May 2016, vol. 27, no. 5, pp. 926-938. 
wh.bLY ~LYhbW!Σ aŀǊƪƻΣ ±!bIhhCΣ YƻŜƴΦ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ ƻǊŘƛƴŀƭ ŀǘǘǊƛōǳǘŜǎ ŀǘ ǾŀƭǳŜ ƭŜǾŜƭΦ Data mining and 
knowledge discovery, 2007, vol. 14, no. 2, str. 225-243. 
wh.bLY ~LYhbW!Σ aŀǊƪƻΣ Yhbhb9bYhΣ LƎƻǊΦ ¢ƘŜƻǊŜǘƛŎŀƭ ŀƴŘ ŜƳǇƛǊƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ wŜƭƛŜŦC ŀƴŘ wwŜƭƛŜŦCΦ Machine 
learning, 2003, 53:23-69. 
wh.bLY ~LYhbW!Σ aŀǊƪƻΣ Yhbhb9bYhΣ LƎƻǊΦ 9ȄǇƭŀƛƴƛƴƎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭ ƛƴǎǘŀƴŎŜǎΦ IEEE Transactions on 
Knowledge and Data Engineering, 2008, 20(5):589-600. 
Yw!bW/Σ WŀƴŜȊΣ hw!2Σ wƻƳŀƴΣ th5t92!bΣ ±ƛŘΣ [!±w!2Σ bŀŘŀΣ wh.bLY ~LYhbW!Σ aŀǊƪƻΦ /ƭƻǿŘCƭƻǿǎΥ ƻƴƭƛƴŜ 
workflows for distributed big data mining. FGCS, 2017, vol. 68, pp. 38-58 
Celotna bibliografija je dostopna na SICRISu http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8741. 
Complete bibliography is available in SICRIS: 
http://sicris.izum.si/search/rsr.aspx?lang=eng&id=8741. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: !ƴƎƭŜǑƪƛ ƧŜȊƛƪ ƴƛǾƻ ! 

Course title: English-level A 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ  Letni 

 

Univerzitetna koda predmeta/University course code: 63222 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

30  15   45 3 

 

Nosilec predmeta/Lecturer: bƛƴŀ .ƛǎƘƻǇ .ƻǎǘƛő         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Slovnica: 
- őŀǎƛΤ 
- predlogi; 
- ǘǾƻǊōŀ ǾǇǊŀǑŀƴƧΤ 
- modalni glagoli; 
- ǇǊŜŘƭƻȌƴŜ ȊǾŜȊŜΤ 
- ǑǘŜǾƛƭŀ ƛƴ ǑǘŜǾƴƛƪƛΣ ǇǊŜȊŜƴǘŀŎƛƧŀ ƎǊŀŦƻǾΤ 
- pasiv; 
- pogojniki; 
- frazni glagoli. 
  
.ŜǎŜŘƛǑőŜΥ 
- prvi kontakti in predstavljanje; 
- ƻǇƛǎ ǑǘǳŘƛƧŀ ƴŀ ŦŀƪǳƭǘŜǘƛΤ 
- vljudnostne fraze; 
- izmenjava informacij; 
- predstavitev podjetja in dejavnosti; 
- jezik poslovnih predstavitev; 
- korespondenca in telefoniranje; 
- dogovori in zmenki; 
- ǘƛǇƛőƴŜ ƴŀǇŀƪŜΦ 

Grammar: 
tenses; 
prepositions; 
forming questions; 
modal verbs; 
prepositional phrases; 
numbers, presentation of figures in charts and graphs; 
passive voice; 
conditionals and temporary clauses; 
phrasal verbs. 
  
Vocabulary: 
first encounters; 
study at the Faculty of Computer and Information 
Science; 
phrases and exchanging information; 
presentations; 
correspondence and telephoning; 
meetings and reports; 
quoting what people think and what they have said; 
typical mistakes. 

 

Temeljna literatura in viri/Readings: 

Williams A. in Pile L. (2002) Pass Cambridge, BEC Vantage. Summertown Publishing: Oxford. 
Littleford David, Halstead John in Charles Mulraine. (2004). Career Skills: Opening Doors into the Job Market. New 
York: Palgrave Macmillan. 
Badger I. (2006). English for work. Longman: Edinburgh. 



Dodatna literatura: 
Anderson K. (2004). Study speaking. Cambridge University Press: Cambridge. 
Remacha Esteras, Santiago. (2003). English for computer users. Workbook. Cambridge: Cambridge: University Press. 
~ǘǊƻǎ aΦ όнллсύΦ 9ƴƎƭƛǎƘ ŎƻǊǊŜǎǇƻƴŘŜƴŎŜΦ .ŀōȅƭƻƴ ŘΦƻΦƻΦΥ [ƧǳōƭƧŀƴŀΦ 
Brieger, N. In Pohl, A. (2002). Technical English Vocabulary and Grammar. Summertown: Summertown Publishing 
Limited. 
9±wh¢9waΦ ±ŜőƧŜȊƛőƴŀ ǘŜǊƳƛƴƻƭƻǑƪŀ ōŀȊŀ ƛȊǊŀȊƻǾ 9ǾǊƻǇǎƪŜ ǳƴƛƧŜΦ 5ƻǎǘƻǇƴƻ ƴŀΥ http://www.sigov.si/evroterm. 
Cambridge Dictionary Online. Dostopno na http://dictionary.cambridge.org. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǇƻƎƭƻōƛǘƛ ǎǇƭƻǑƴƻ ƧŜȊƛƪƻǾƴƻ ȊƴŀƴƧŜ 
ǑǘǳŘŜƴǘƻǾ ǘŜǊ ƧƛƘ ǎŜȊƴŀƴƛǘƛ Ȋ ƧŜȊƛƪƻƳ ǎǘǊƻƪŜ ƻȊΦ ƻǎƴƻǾƴƻ 
ǎǘǊƻƪƻǾƴƻ ǘŜǊƳƛƴƻƭƻƎƛƧƻ ƎƭŜŘŜ ƴŀ ǑǘǳŘƛƧǎƪƻ ǎƳŜǊΦ tǊƛ 
ǇǊŜŘƳŜǘǳ ǎŜ ōƻŘƻ ǑǘǳŘŜƴǘƛ ǎŜȊƴŀƴƛƭƛ ǎ ǎǇǊŜƳŜƳōŀƳƛ ƛƴ 
ƴƻǾƻǎǘƳƛ Ǿ ŀƴƎƭŜǑƪŜƳ ƧŜȊƛƪǳΣ ƪƻǊŜǎǇƻƴŘŜƴŎe in pri 
ǇǊŜŘǎǘŀǾƛǘǾŀƘΦ ~ǘǳŘŜƴǘƛ ōƻŘƻ ǎǇƻȊƴŀƭƛ ǘǳŘƛ ǎǘǊǳƪǘǳǊƻ 
fakultete (nazive laboratorijev, smeri, predmetnika) v 
tujem jeziku ter razvili bralno razumevanje strokovnih 
besedil in utrdili pripravo povzetkov vsebine v 
ŀƴƎƭŜǑőƛƴƛΦ tƻƭŜƎ ǘŜƎŀ ōƻŘƻ ǊŀȊǾƛƭƛ ǘǳŘƛ ǎǇŜŎƛŦƛőƴŜ 
ǇƻǎƭƻǾƴŜ ƪƻƳǳƴƛƪŀŎƛƧǎƪŜ ǾŜǑőƛƴŜ όǘŜƭŜŦƻƴƛǊŀƴƧŜΣ 
ŜƭŜƪǘǊƻƴǎƪŀ ǇƻǑǘŀΣ ƴŜŦƻǊƳŀƭƴƛ ǇƻƎƻǾƻǊƛΣ ǇǊŜŘǎǘŀǾƛǘŜǾ 
naloge oz. referata, predstavitev oddelka ali 
laboratorija, pisanje C.V.-ja in spremnega pisma, 
priprava na razgovor za delovno mesto). 

Main goal is to: 
expand general knowledge of English and introduce the 
terminology used in the field of computer science; 
inform students about changes in English language, 
correspondence and new trends in presentation 
techniques; 
familiarise students with vocabulary necessary for 
describing their study, faculty and university; 
develop strategies for business communication i.e. 
telephoning, correspondence, presentation, writing CV. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

Znanje in razumevanje: 
tǊŜŘƳŜǘ ōƻ ǑǘǳŘŜƴǘƻƳ ƻƳƻƎƻőƛƭΥ 
ǳǘǊŘƛǘƛ ƛƴ ǊŀȊǑƛǊƛǘƛ ǎǇƭƻǑƴƻ ƛƴ ǎǘǊƻƪƻǾƴƻ ȊƴŀƴƧŜ ŀƴƎƭŜǑƪŜƎŀ 
jezika; 
ǎŀƳƻǎǘƻƧƴƻ ǳőŜƴƧŜ ƧŜȊƛƪŀ ƛƴ ǳǇƻǊŀōƻ ǊŀȊƭƛőƴƛƘ ǾƛǊƻǾ 
όǎƭƻǾŀǊƧƛΣ ǳőōŜƴƛƪƛΣ őŀǎƻǇƛǎƛ ƛƴ ǊŜǾƛƧŜΣ ǎǇƭŜǘƴŜ ǎǘǊŀƴƛΣ ƛǇŘύΤ 
pisanje povzetkov besedil; 
brati, aƴŀƭƛȊƛǊŀǘƛ ƛƴ ǊŀȊǳƳŜǘƛ ǊŀȊƭƛőƴŀ ŀǾǘŜƴǘƛőƴŀ 
strokovna besedila; 
pripravo na mednarodne izpite Univerze Cambridge in 
ǇǊƛŘƻōƛǘŜǾ ǎǇǊƛőŜǾŀƭŀ ƻ ŀƪǘƛǾƴŜƳ ȊƴŀƴƧǳ ŀƴƎƭŜǑƪŜƎŀ 
jezika. 
Uporaba: 
{ ǇǊƛŘƻōƭƧŜƴƛƳ ǎǇǊƛőŜǾŀƭƻƳ ƻ ŀƪǘƛǾƴŜƳ ȊƴŀƴƧǳ ŀƴƎΦ 
ƧŜȊƛƪŀ ōƻ ǑǘǳŘŜƴǘ ƭŀƘƪƻ ƛȊƪŀȊŀƭ ȊƴŀƴƧŜΣ ƪƛ Ǝŀ ƧŜ ǇǊƛŘƻōƛƭ Ǿ 
ǇǊƻƎǊŀƳǳΣ ƪƛ Ǿ ŎŜƭƻǘƛ ǘŜƳŜƭƧƛ ƴŀ ǇǊƛǇƻǊƻőŜƴŜƳ 
evropskem jezikovnem okviru. Sam bo lahko svoje 
znanje ocenil s stopnjami od A1 do C2 glede na usvojeno 
znanje in pridobljeno oceno ob koncu programa, kar mu 
ōƻ ǑŜ Ǿ ǇƻǎŜōƴƻ ǇƻƳƻő ǇǊƛ ƛȊƳŜƴƧŀǾƛ ǑǘǳŘŜƴǘƻǾΣ Ǿ 
okviru evropskih programov: Erasmus, Leonardo, ipd. 
Refleksija: 
~ǘǳŘŜƴǘƧŜ ōƻŘƻ ƎƭŜŘŜ ƴŀ ǳǎǾƻƧŜƴƻ ȊƴŀƴƧŜ ǎ ǇƻŘǊƻőƧŀ 
ǘŜƘƴƛƪŜ όƴǇǊΦ ǊŀőǳƴŀƭƴƛǑǘǾŀύ ǳƎƻǘŀvljati prednosti in 
slabosti uporabe le-ǘŜƘ ǇǊƛ ǳőŜƴƧǳ ǘǳƧŜƎŀ ƧŜȊƛƪŀΦ 
Prenosljive spretnosti - niso vezane le na en 
predmet: 
Wŀǎƴƻ ƛƴ ǳőƛƴƪƻǾƛǘƻ ǳǎǘƴƻ ƛƴ Ǉƛǎƴƻ ƛȊǊŀȌŀƴƧŜΣ ǎŀƳƻǎǘƻƧƴƻ 
ǳőŜƴƧŜ ƛƴ ƛǎƪŀƴƧŜ ƛƴŦƻǊƳŀŎƛƧΣ ƪǊƛǘƛőƴƻ ǊŀȊƳƛǑƭƧŀƴƧŜΣ ǘƛƳǎƪƻ 
delo, organiziǊŀƴƧŜ őŀǎŀΦ 

Knowledge and understanding: 
Application: to recognise and understand the meaning 
of written and oral communication in English; to 
recognise and achieve the communication strategies 
  
Reflection: Students will be able to discuss advantages 
and disadvantages of learning a foreign language by 
means of technical support e.g. computers. They will 
use information technologies for searching information 
on www. 
  
Transferable skills: 
On completion of this course the student will be able to: 
use correctly the typical structures of general English 
and ESP; 
use the most appropriate strategies in language 
communication. 
  
The language certificate based on Common European 
Language Framework (self-assessment) will enable 
students to take part in Erasmus, Leonardo and similar 
exchange programs. 

 

http://www.sigov.si/evroterm
http://dictionary.cambridge.org/


aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

ω predavanja 
ω lektorske vaje 
ω delo v parih in skupinah 
ω ǇǊƻōƭŜƳǎƪƻ ȊŀǎƴƻǾŀƴƻ ǳőŜƴƧŜ ƧŜȊƛƪŀ ƛƴ ŀƴŀƭƛȊŀ 
ǑǘǳŘƛƧǎƪƛƘ ǇǊƛƳŜǊƻǾ 

ω  A/V predstavitve 

lectures 
practice 
pair work 
problem solving and case study 
A/V presentations 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎni in ustni izpit) 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

мΦ .h{¢L2Σ bƛƴŀΦ aƻŘŜƭ Ŝǎǎŀȅ ŀǎ ŀ ŦŜŜŘōŀŎƪ ǘƻƻƭ ƛƴ ǘŀǎƪ н ƻŦ ǘƘŜ L9[¢{ ǿǊƛǘƛƴƎ ŜȄŀƳ ƛƴǎǘǊǳŎǘƛƻƴ ŦƻǊ {ƭƻǾŜƴŜ ǎǘǳŘŜƴǘǎΦ 
ELOPE, ISSN 1581-8918. [Tiskana izd.], Spring 2011, vol. 8, str. 91-105. [COBISS.SI-ID 49094242] 
нΦ .h{¢L2Σ bƛƴŀΦ ¢ƘŜ ŘƛǎǇǳǘŜ ōŜǘǿŜŜƴ WƻƴŀǘƘŀƴ CǊŀƴȊŜƴ ŀƴŘ hǇǊŀƘ ²ƛƴŦǊŜȅΦ Acta neophilologica, ISSN 0567-784X, 
нллуΣ ƭŜǘƴΦ пмΣ ǑǘΦ мκнΣ ǎǘǊΦ нр-32. [COBISS.SI-ID 38079842] 
о w¦D9[WΣ 5ŀǊƧŀ όǳǊŜŘƴƛƪύΣ .h{¢L2 bƛƴŀΣ Ŝǘ ŀƭΦ. Faculty of Health Sciences. Ljubljana: Faculty of Health Sciences, 
2011. 122 str., ilustr. ISBN 978-961-6808-22-4. [COBISS.SI-ID 254659584] 
п [¦/!wL9[[hΣ Wƻŀƴ aΦΣ W¦wL~9±L2Σ aƻƧŎŀ όǳǊŜŘƴƛƪΣ ǇǊŜǾŀƧŀƭŜŎύΣ .h{¢L2 bƛƴŀΣ Ŝǘ ŀƭΦ 5ǾŀƧǎŜǘ ƴŀƧǇƻƳŜƳōƴŜƧǑƛƘ 
ǇǎƛƘƻƭƻǑƪƛƘ ƴŀőŜƭ Ȋŀ ǇƻǳőŜǾŀƴƧŜ ƛƴ ǳőŜƴƧŜ ƻŘ ǾǊǘŎŀ Řƻ ǎǊŜŘƴƧŜ ǑƻƭŜΦ [ƧǳōƭƧŀƴŀΥ tŜŘŀƎƻǑƪŀ ŦŀƪǳƭǘŜǘŀΣ /ŜƴǘŜǊ Ȋŀ 
raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISBN 978-961-253-195-9. 
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx. [COBISS.SI-ID 286846976] 
5 PLEVNIK, Miha όƎƭŀǾƴƛ ƛƴ ƻŘƎƻǾƻǊƴƛ ǳǊŜŘƴƛƪύΣ /9C9wLb aƻƧŎŀΣ .h{¢L2 bƛƴŀΣ YwL¿ !ƴŘǊŜƧΦ 43. Krkine nagrade : 
znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktober 2013. Novo mesto: Krka, [2013]. 91 
str., ilustr. [COBISS.SI-ID 27187239] 
Celotna bibliografija je dostopna na COBISSu: 
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html 
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http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: !ƴƎƭŜǑƪƛ ƧŜȊƛƪ ƴƛǾƻ . 

Course title: English-level B 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ  Zimski 

 

Univerzitetna koda predmeta/University course code: 63223 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

30  15   45 3 

 

Nosilec predmeta/Lecturer: bƛƴŀ .ƛǎƘƻǇ .ƻǎǘƛő         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

tǊƛ ǇǊŜŘƳŜǘǳ ƻōǊŀǾƴŀǾŀƳƻ ǊŀȊƭƛőƴŜ ǘŜƳŜ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ǘŜƘƴƛőƴƛƘ ǾŜŘ Ȋŀ ŘƻǎŜƎŀƴƧŜΥ 
ŀύ ŀƪŀŘŜƳǎƪƛƘ ŎƛƭƧŜǾΣ ƪƛ ǎŜ ƴŀƴŀǑŀƧƻ ƴŀ ǎǇƻǎƻōƴƻǎǘ 
ōǊŀƴƧŀ ǘǳƧŜƧŜȊƛőƴƛƘ ǎǘǊƻƪƻǾƴƛƘ ōŜǎŜŘƛƭΣ ȊƴŀƴǎǘǾŜƴƛƘ revij 
ƛƴ ǳőōŜƴƛǑƪƛƘ ƎǊŀŘƛǾΤ 
ōύ ǎǘǊƻƪƻǾƴƛƘ ŎƛƭƧŜǾΣ ƪƛ ǾƪƭƧǳőǳƧŜƧƻ ǎǇƻǎƻōƴƻǎǘ ōǊŀƴƧŀ 
ǎǘǊƻƪƻǾƴƛƘ ōŜǎŜŘƛƭΣ ƪƛ ǎŜ ƴŀƴŀǑŀƧƻ ƴŀ ǾǎŜōƛƴƻ ƻǎǘŀƭƛƘ 
ǇǊŜŘƳŜǘƻǾ ƭŜǘƴƛƪŀΣ ǇƻǊƻőƛƭΣ ǇƛǎŜƳΤ ǊŀȊǳƳŜǾŀƴƧŜ 
govorov, pogajanj, dialogov, TV in radijskih programov; 
pisanje pogostih besedilnih vrst (povzetek, predstavitev, 
ƳŜƳƻǊŀƴŘǳƳΣ ŜƭŜƪǘǊƻƴǎƪŀ ǇƻǑǘŀύΤ ǇǊƛƳŜǊƴƻ ƛȊǊŀȌŀƴƧŜ 
po telefonu, med pogajanji oz. sestanki in pri 
predstavitvah. 
Ŏύ ǇǊƛƴŎƛǇƛ ǘŜƘƴƛőƴŜ ƪƻƳǳƴƛƪŀŎƛƧŜΤ 
Řύ ǇǊƛǊƻőƴƛƪ Ҍ ƻǇƛǎƛ ǇǊƻƎǊŀƳƻǾ όǎƻŦǘǿŀǊŜκƘŀǊŘǿŀǊŜύΤ 
Ŝύ ǎƭƻǾƴƛőƴŜ Ȋŀƪƻƴƛǘƻǎǘƛ Ǿ ǘŜƘƴƛƪƛΤ 
Ŧύ ȌŀǊgon ς ǘŜƘƴƛőƴŀ ǘŜǊƳƛƴƻƭƻƎƛƧŀΤ 
Ǝύ ǘŜƘƴƛőƴƛ ǘŜƪǎǘƛ Ǿ ƭǳőƛ ǊŀȊƭƛőƴƛƘ ǘƛǇƻǾ ŀƴƎƭŜǑőƛƴŜΦ 

Various topics from computer science field are studied 
in order to achieve : 
a)academic goals: students will be able to read 
professional texts, journals and textbooks 
b)professional goals which comprise the ability to read 
professional info, business reports , annual reports and 
letters, understand speeches, negotiations, 
conversations, TV programs; to write memoranda, 
professional emails; to communicate orally (in 
teleconferencing, negotiations, meetings, presentations 
c) principles of technical communication 
d) understanding manuals 
e) understanding grammar structures in technical texts 
f) understanding technical jargon 
g) technical texts in the light of different text types 

 

Temeljna literatura in viri/Readings: 

Harrison L., Cushen C. in Hutchison S. (2005). Achieve IELTS. Marshall Cavendish: London. 
Wyatt R. (2001). IELTS Examination. Peter Collin Publishing: London. 
Littleford David, Halstead John in Charles Mulraine. (2004). Career Skills: Opening Doors into the Job Market. New 
York: Palgrave Macmillan. 
Cottrell, Stella. (1999). The Study Skills Handbook. London: Macmillan Press LTD. 
Dodatna literatura: 
Emmerson P. (2002). Business Grammar Builder. MacMillan: Oxford. 



Remacha Esteras, Santiago. (2003). English for computer users. Workbook. Cambridge: Cambridge: University Press. 
Davidson G. (2002). Learners' Companion Series Vocabulary. Learners Publishing: Singapore. 
Brieger, N. In Pohl, A. (2002). Technical English Vocabulary and Grammar. Summertown: Summertown Publishing 
Limited 
9±wh¢9waΦ ±ŜőƧŜȊƛőƴŀ ǘŜǊƳƛƴƻƭƻǑƪŀ ōŀȊŀ ƛȊǊŀȊƻǾ 9ǾǊƻǇǎƪŜ ǳƴƛƧŜΦ 5ƻǎǘƻǇƴƻ ƴŀΥ http://www.sigov.si/evroterm 
Cambridge Dictionary Online. Dostopno na http://dictionary.cambridge.org 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǇƻƎƭƻōƛǘƛ ǎǇƭƻǑƴƻ ƧŜȊƛƪƻǾƴƻ ȊƴŀƴƧŜ 
ǑǘǳŘŜƴǘƻǾ ǘŜǊ ƧƛƘ ǎŜznaniti z jezikom stroke oz. osnovno 
ǎǘǊƻƪƻǾƴƻ ǘŜǊƳƛƴƻƭƻƎƛƧƻ ƎƭŜŘŜ ƴŀ ǑǘǳŘƛƧǎƪƻ ǎƳŜǊΦ tǊƛ 
ǇǊŜŘƳŜǘǳ ǎŜ ōƻŘƻ ǑǘǳŘŜƴǘƛ ǎŜȊƴŀƴƛƭƛ ǎ ǎǇǊŜƳŜƳōŀƳƛ ƛƴ 
ƴƻǾƻǎǘƳƛ Ǿ ŀƴƎƭŜǑƪŜƳ ƧŜȊƛƪǳΣ ƪƻǊŜǎǇƻƴŘŜƴŎŜ ƛƴ ǇǊƛ 
ǇǊŜŘǎǘŀǾƛǘǾŀƘΦ ~ǘǳŘŜƴǘƛ ōƻŘƻ ǎǇƻȊƴŀƭƛ ǘǳŘƛ ǎǘǊǳƪǘǳǊƻ 
fakultete (nazive laboratorijev, smeri, predmetnika) v 
tujem jeziku ter razvili bralno razumevanje strokovnih 
besedil in utrdili pripravo povzetkov vsebine v 
ŀƴƎƭŜǑőƛƴƛΦ tƻƭŜƎ ǘŜƎŀ ōƻŘƻ ǊŀȊǾƛƭƛ ǘǳŘƛ ǎǇŜŎƛŦƛőƴŜ 
ǇƻǎƭƻǾƴŜ ƪƻƳǳƴƛƪŀŎƛƧǎƪŜ ǾŜǑőƛƴŜ όǘŜƭŜŦƻƴƛǊŀƴƧŜΣ 
elektronǎƪŀ ǇƻǑǘŀΣ ƴŜŦƻǊƳŀƭƴƛ ǇƻƎƻǾƻǊƛΣ ǇǊŜŘǎǘŀǾƛǘŜǾ 
naloge oz. referata, predstavitev oddelka ali 
laboratorija, pisanje C.V.-ja in spremnega pisma, 
priprava na razgovor za delovno mesto). 

The aim of the subject is to enhance and expand the 
general knowledge of English and introduce terminology 
used in various fields of computer science. 
Students will be informed about changes and new 
trends in language learning and changes in 
correspondence and presentations. 
They will be able to describe the study and the structure 
of the Faculty, and develop critical attitude to different 
types of reading and writing. 
They will develop specific strategies needed for business 
communication, non-formal and formal talks, 
presentations of their departments and they will be able 
to produce different types of CVs needed for respective 
situations. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

Znanje in razumevanje: 
tǊŜŘƳŜǘ ōƻ ǑǘǳŘŜƴǘƻƳ ƻƳƻƎƻőƛƭΥ 
ǳǘǊŘƛǘƛ ƛƴ ǊŀȊǑƛǊƛǘƛ ǎǇƭƻǑƴƻ ƛƴ ǎǘǊƻƪƻǾƴƻ ȊƴŀƴƧŜ ŀƴƎƭŜǑƪŜƎŀ 
jezika; 
ǎŀƳƻǎǘƻƧƴƻ ǳőŜƴƧŜ ƧŜȊƛƪŀ ƛƴ ǳǇƻǊŀōƻ ǊŀȊƭƛőƴƛƘ ǾƛǊƻǾ 
όǎƭƻǾŀǊƧƛΣ ǳőōŜƴƛƪƛΣ őŀǎƻǇƛǎƛ ƛƴ ǊŜǾƛƧŜΣ ǎǇƭŜǘƴŜ ǎǘǊŀƴƛΣ ƛǇŘύΤ 
pisanje povzetkov besedil; 
ōǊŀǘƛΣ ŀƴŀƭƛȊƛǊŀǘƛ ƛƴ ǊŀȊǳƳŜǘƛ ǊŀȊƭƛőƴŀ ŀǾǘŜƴǘƛőƴŀ 
strokovna besedila; 
pripravo na mednarodne izpite Univerze Cambridge in 
ǇǊƛŘƻōƛǘŜǾ ǎǇǊƛőŜǾŀƭŀ ƻ ŀƪǘƛǾƴŜƳ ȊƴŀƴƧǳ ŀƴƎƭŜǑƪŜƎŀ 
jezika. 
Uporaba: 
{ ǇǊƛŘƻōƭƧŜƴƛƳ ǎǇǊƛőŜǾŀƭƻƳ ƻ ŀƪǘƛǾƴŜƳ ȊƴŀƴƧǳ ŀƴƎΦ 
WŜȊƛƪŀ ōƻ ǑǘǳŘŜƴǘ ƭŀƘƪƻ ƛȊƪŀȊŀƭ ȊƴŀƴƧŜΣ ƪƛ Ǝŀ ƧŜ ǇǊƛŘƻōƛƭ Ǿ 
ǇǊƻƎǊŀƳǳΣ ƪƛ Ǿ ŎŜƭƻǘƛ ǘŜƳŜƭƧƛ ƴŀ ǇǊƛǇƻǊƻőŜƴŜƳ 
evropskem jezikovnem okviru. Sam bo lahko svoje 
znanje ocenil s stopnjami od A1 do C2 glede na usvojeno 
znanje in pridobljeno oceno ob koncu programa, kar mu 
ōƻ ǑŜ Ǿ ǇƻǎŜōƴƻ ǇƻƳƻő ǇǊƛ ƛȊƳŜƴƧŀǾƛ ǑǘǳŘŜƴǘƻǾΣ Ǿ 
okviru evropskih programov: Erasmus, Leonardo, ipd. 
Refleksija: 
~ǘǳŘŜƴǘƧŜ ōƻŘƻ ƎƭŜŘŜ ƴŀ ǳǎǾƻƧŜƴƻ ȊƴŀƴƧŜ ǎ ǇƻŘǊƻőƧŀ 
ǘŜƘƴƛƪŜ όƴǇǊΦ ǊŀőǳƴŀƭƴƛǑǘǾŀύ ǳgotavljati prednosti in 
slabosti uporabe le-ǘŜƘ ǇǊƛ ǳőŜƴƧǳ ǘǳƧŜƎŀ ƧŜȊƛƪŀΦ 
Prenosljive spretnosti - niso vezane le na en 
predmet: 
Wŀǎƴƻ ƛƴ ǳőƛƴƪƻǾƛǘƻ ǳǎǘƴƻ ƛƴ Ǉƛǎƴƻ ƛȊǊŀȌŀƴƧŜΣ ǎŀƳƻǎǘƻƧƴƻ 
ǳőŜƴƧŜ ƛƴ ƛǎƪŀƴƧŜ ƛƴŦƻǊƳŀŎƛƧΣ ƪǊƛǘƛőƴƻ ǊŀȊƳƛǑƭƧŀƴƧŜΣ ǘƛƳǎƪƻ 
delo, orgaƴƛȊƛǊŀƴƧŜ őŀǎŀΦ 

Knowledge and understanding: 
Application: 
Upon completion of this course the students will be able 
to: 
-expand the general knowledge of the English language 
-work independently when studying the language by 
using various sources(dictionaries, web pages 
-write summaries 
-read, analyse and understand various authentic texts 
-take one of internationally recognised tests, e.g. 
Cambridge University tests, TOEFL tests. 
Which will enable them to assess their knowledge on 
the basis of Common European 
Language Framework (from A1 to C2); and will also give 
them to participate in international exchange 
programmes: Erasmus, Leonardo and similar. 
Reflection: 
The students will be able to differentiate between the 
weaknesses and threats of different electronic means in 
language learning 
Transferable skills: communicate ideas effectively and 
clearly, develop critical thinking, team well and have a 
sense of time management. 

 

MeǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

http://www.sigov.si/evroterm
http://dictionary.cambridge.org/


- predavanja 
- lektorske vaje 
- delo v parih in skupinah 
- ǇǊƻōƭŜƳǎƪƻ ȊŀǎƴƻǾŀƴƻ ǳőŜƴƧŜ ƧŜȊƛƪŀ ƛƴ ŀƴŀƭƛȊŀ 
ǑǘǳŘƛƧǎƪƛƘ ǇǊƛƳŜǊƻǾ 
- A/V predstavitve 

- lectures 
- practice 
- pair work 
- problem solving 
- student case studies 
- A/V presentations 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

мΦ .h{¢L2Σ bƛƴŀΦ aƻŘŜƭ Ŝǎǎŀȅ ŀǎ ŀ ŦŜŜŘōŀŎƪ ǘƻƻƭ ƛƴ ǘŀǎƪ н ƻŦ ǘƘŜ L9[¢{ ǿǊƛǘƛƴƎ ŜȄŀƳ ƛƴǎǘǊǳŎǘƛƻƴ ŦƻǊ {ƭƻǾŜne students. 
ELOPE, ISSN 1581-8918. [Tiskana izd.], Spring 2011, vol. 8, str. 91-105. [COBISS.SI-ID 49094242] 
нΦ .h{¢L2Σ bƛƴŀΦ ¢ƘŜ ŘƛǎǇǳǘŜ ōŜǘǿŜŜƴ WƻƴŀǘƘŀƴ Franzen and Oprah Winfrey. Acta neophilologica, ISSN 0567-784X, 
нллуΣ ƭŜǘƴΦ пмΣ ǑǘΦ мκнΣ ǎǘǊΦ нр-32. [COBISS.SI-ID 38079842] 
3 RUGELJ, Darja (urednik), BO{¢L2 bƛƴŀΣ Ŝǘ ŀƭΦ. Faculty of Health Sciences. Ljubljana: Faculty of Health Sciences, 
2011. 122 str., ilustr. ISBN 978-961-6808-22-4. [COBISS.SI-ID 254659584] 
п [¦/!wL9[[hΣ Wƻŀƴ aΦΣ W¦wL~9±L2Σ aƻƧŎŀ όǳǊŜŘƴƛƪΣ ǇǊŜǾŀƧŀƭŜŎύΣ .h{¢L2 bƛƴŀΣ Ŝǘ ŀƭΦ 5ǾŀƧǎŜǘ ƴŀƧǇƻƳŜƳōƴŜƧǑƛƘ 
ǇǎƛƘƻƭƻǑƪƛƘ ƴŀőŜƭ Ȋŀ ǇƻǳőŜǾŀƴƧŜ ƛƴ ǳőŜƴƧŜ ƻŘ ǾǊǘŎŀ Řƻ ǎǊŜŘƴƧŜ ǑƻƭŜΦ [ƧǳōƭƧŀƴŀΥ tŜŘŀƎƻǑƪŀ ŦŀƪǳƭǘŜǘŀΣ /ŜƴǘŜǊ Ȋŀ 
raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. ISBN 978-961-253-195-9. 
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx. [COBISS.SI-ID 286846976] 
р t[9±bLYΣ aƛƘŀ όƎƭŀǾƴƛ ƛƴ ƻŘƎƻǾƻǊƴƛ ǳǊŜŘƴƛƪύΣ /9C9wLb aƻƧŎŀΣ .h{¢L2 bƛƴŀΣ YwL¿ !ƴŘǊŜƧΦ 43. Krkine nagrade : 
znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktober 2013. Novo mesto: Krka, [2013]. 91 
str., ilustr. [COBISS.SI-ID 27187239] 
Celotna bibliografija je dostopna na COBISSu: 
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: !ƴƎƭŜǑƪƛ Ƨezik nivo C 

Course title: English-level C 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ  Letni 

 

Univerzitetna koda predmeta/University course code: 63224 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

30  15   45 3 

 

Nosilec predmeta/Lecturer: bƛƴŀ .ƛǎƘƻǇ .ƻǎǘƛő         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

1. Slovnica ς ǎǇƭƻǑƴƛ ǇǊŜƎƭŜŘΣ ǇƻƴƻǾƛǘŜǾ ƛƴ ǳǘǊƧŜǾŀƴƧŜ 
skladno s stopnjo zahtevnosti posameznega izpita: 
ǇǊŜƎƭŜŘ őŀǎƻǾΣ ƳƻŘŀƭƴƛ ƎƭŀƎƻƭƛΣ ŦǊŀȊƴƛ ƎƭŀƎƻƭƛΣ ƎƭŀƎƻƭǎƪŜ 
strukture s prehodnimi in neprehodnimi glagoli, odvisni 
stavki, ǇƻƎƻƧƴƛ ǎǘŀǾƪƛΣ Ǌŀōŀ ŘƻƭƻőƴŜƎŀ ƛƴ ƴŜŘƻƭƻőƴŜƎŀ 
őƭŜƴŀΣ ǇǊŜŘƭƻƎƛΣ ǾŜȊƴŜ ōŜǎŜŘŜΦ 
2. Vsebinsko tematski sklopi iz literature, ki je 
predpisana za pripravo na posamezni izpit: Study at 
University, University departments, Dealing with 
problems, Working together (employment policy and 
applying for a job), Jobs and careers, Special projects, 
Meetings, Presentations, Applying for projects, 
Information and communication, Operations 
ƳŀƴŀƎŜƳŜƴǘΦ {ƪƭƻǇƛ ǇƻƪǊƛǾŀƧƻ ǎǇƭƻǑƴŜ ƛƴ ǎǇŜŎƛŦƛőƴŜ 
teme; odvisno od vrste in stopnje zahtevnosti izpita. 
3. Predstavitev poteka in delov posameznih izpitov 
όƎƻǾƻǊƧŜƴƧŜΣ ǇƻǎƭǳǑŀƴƧŜΣ ǇƛǎŀƴƧŜΣ ōǊŀƴƧŜύ ǘŜǊ ƴŀǎǾŜǘƛΣ 
ƪŀƪƻ ƧƛƘ őƛƳ ōƻƭƧ ǳőƛƴƪƻǾƛǘƻ ƻǇǊŀǾƛǘƛΦ 

1. Grammar ς general overview, revision and practice in 
accordance with the level of corresponding exam type: 
tenses, modal verbs, phrasal verbs, different verb 
structures with transitive and intransitive verbs, passive 
voice, conditional clauses, definite and indefinite article, 
prepositions and link words. 
2. Various topics prescribed for the corresponding exam 
type: Study at University, University departments, 
Dealing with problems, Working together (employment 
policy and applying for a job), Jobs and careers, Special 
projects, Meetings, Presentations, Applying for projects, 
Information and communication, Operations 
management. Topics are of general and specific nature; 
depending on the type and level of exam. 
3. Presentation covers four key skills (speaking, 
listening, writing and reading) with guidelines for 
effective presentations. 

 

Temeljna literatura in viri/Readings: 

Predpisana in potrjena literatura Univerze Cambridge za pripravo na izpit: 
1. Williams A. in Pile L. (2002) Pass Cambridge, Bec Higher. Summertown Publishing: Oxford. 
2. Emmerson P. (2007). Business English Handbook Advanced. McMillan: Oxford. 
3. Henninger-Chiang, Tracy in Judee Reel. (1998). Professional Presentations: How to Succeed in International 

Business. Michigan: The University of Michigan Press. 
4. Porter, David. (2001). Check your vocabulary for Academic English. A workbook for students. London: Peter 

Collin Publishing. 



Dodatna literatura: 
Harrison L., Cushen C. in Hutchison S. (2005). Achieve IELTS. Marshall Cavendish: London. 
Wyatt R. (2001). IELTS Examination. Peter Collin Publishing: London. 
Anderson K. (2004). Study speaking. Cambridge University Press: Cambridge. 
Cambridge Dictionary Online. Dostopno na http://dictionary.cambridge.org. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǇǊƛǇǊŀǾƛǘƛ ǑǘǳŘŜƴǘŜ ƴŀ ŜƴŜƎŀ ƛȊƳŜŘ 
mednarodno priznanih izpitov Univerze Cambridge iz 
ǎǇƭƻǑƴŜ όƴǇǊΦ C/9Σ /!9Σ /t9Σ L!9[¢{ύ ƻȊΦ ǇƻǎƭƻǾƴŜ ό.9/ 
tǊŜƭƛƳƛƴŀǊȅΣ .9/ ±ŀƴǘŀƎŜ ƛƴ .9/ IƛƎƘŜǊύ ŀƴƎƭŜǑőƛƴŜΦ 
Mednarodni izpiti ƛȊ ǎǇƭƻǑƴŜ ŀƴƎƭŜǑőƛƴŜ ƻŎŜƴƧǳƧŜƧƻ 
jezikovno spretnost kandidatov, ki se odpravljajo na 
ǑǘǳŘƛƧ ŀƭƛ ŘŜƭƻ Ǿ ŀƴƎƭŜǑƪƻ ƎƻǾƻǊŜőŜ ŘǊȌŀǾŜΦ 

The aim of the course is to prepare students for one of 
the internationally recognised exams offered by the 
University Cambridge in general (e.g. FCE, CAE, CPE, 
IAELTS) or business English (BEC Preliminary, BEC 
Vantage and BEC Higher). 
The international exams in general English assess the 
foreign language skills of candidates who study or work 
in a foreign country. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

Znanje in razumevanje: 
tǊŜŘƳŜǘ ōƻ ǑǘǳŘŜƴǘƻƳ ƻƳƻƎƻőƛƭΥ 
pripravo na mednarodne izpite Univerze Cambridge in 
ǇǊƛŘƻōƛǘŜǾ ǎǇǊƛőŜǾŀƭŀ ƻ ŀƪǘƛǾƴŜƳ ȊƴŀƴƧǳ ŀƴƎƭŜǑƪŜƎŀ 
jezika. 
Uporaba: 
{ ǇǊƛŘƻōƭƧŜƴƛƳ ǎǇǊƛőŜǾŀƭƻƳ ƻ ŀƪǘƛǾƴŜƳ ȊƴŀƴƧǳ ŀƴƎΦ 
WŜȊƛƪŀ ōƻ ǑǘǳŘŜƴǘ ƭŀƘƪƻ ƛȊƪŀȊŀƭ ȊƴŀƴƧŜΣ ƪƛ Ǝŀ ƧŜ ǇǊƛŘƻōƛƭ Ǿ 
ǇǊƻƎǊŀƳǳΣ ƪƛ Ǿ ŎŜƭƻǘƛ ǘŜƳŜƭƧƛ ƴŀ ǇǊƛǇƻǊƻőŜƴŜƳ 
evropskem jezikovnem okviru. Sam bo lahko svoje 
znanje ocenil s stopnjami od A1 do C2 glede na usvojeno 
znanje in pridobljeno oceno ob koncu programa, kar mu 
ōƻ ǑŜ Ǿ ǇƻǎŜōƴƻ ǇƻƳƻő ǇǊƛ ƛȊƳŜƴƧŀǾƛ ǑǘǳŘŜƴǘƻǾ ŀƭƛ ǇǊƛ 
delu v tujini. 
Refleksija: 
~ǘǳŘŜƴǘƧŜ ōƻŘƻ ƎƭŜŘŜ ƴŀ ǇǊƛŘƻōƭƧŜƴƻ ȊƴŀƴƧŜ ȊƳƻȌƴƛ 
opraviti enega izmed omenjenih izpitov. 
Prenosljive spretnosti - niso vezane le na en 
predmet: 
Wŀǎƴƻ ƛƴ ǳőƛƴƪƻǾƛǘƻ ǳǎǘƴƻ ƛƴ Ǉƛǎƴƻ ƛȊǊŀȌŀƴƧŜ ǘŜǊ 
ǇƻǾŜőŀƴƧŜ ǎŀƳƻȊŀǾŜǎǘƛ ǑǘǳŘŜƴǘƻǾ ǇǊƛ ƪƻƳǳƴƛƪŀŎƛƧƛ Ǿ 
ŀƴƎƭŜǑƪŜƳ ƧŜȊƛƪǳΦ 

Knowledge and understanding: 
The course will allow students: 
to prepare for international English exams offered by 
the University of Cambridge and help them acquire a 
formal language certificate. 
Application: 
With the acquired formal language certificate the 
students can demonstrate their English language 
knowledge acquired in the programme, which is entirely 
based on the recommended common European 
language framework. 
They will be able of assessing their own knowledge with 
levels from A1 to C2 depending on the acquired 
knowledge and the awarded grade at the end of the 
course, which will be of special help during student 
exchange or while working abroad. 
Reflection: 
Students will be able to pass a specific exam according 
to the level of knowledge which they acquired. 
Transferable skills: 
Clear and effective oral and written communication and 
raising self-confidence when using English language. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

- predavanja 
- lektorske vaje 
- delo v parih in skupinah 
- ǇǊƻōƭŜƳǎƪƻ ȊŀǎƴƻǾŀƴƻ ǳőŜƴƧŜ ƧŜȊƛƪŀ ƛƴ ŀƴŀƭƛȊŀ 
ǑǘǳŘƛƧǎƪƛƘ ǇǊƛƳŜǊƻǾ 
- A/V predstavitve 

- lectures 
- tutorials 
- pair and group work 
- problem solving 
- case studies 
- A/V presentations 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (in accordance with 
the UL Statutes). 

http://dictionary.cambridge.org/


 

Reference nosilca/Lecturer's references: 

мΦ .h{¢L2Σ bƛƴŀΦ aƻŘŜƭ Ŝǎǎŀȅ ŀǎ ŀ ŦŜŜŘōŀŎƪ ǘƻƻƭ ƛƴ ǘŀǎƪ н ƻŦ ǘƘŜ L9[¢{ ǿǊƛǘƛƴƎ ŜȄŀƳ ƛƴǎǘǊǳŎǘƛƻƴ ŦƻǊ {ƭƻǾŜƴŜ ǎǘǳŘŜƴǘǎΦ 
ELOPE, ISSN 1581-8918. [Tiskana izd.], Spring 2011, vol. 8, str. 91-105. [COBISS.SI-ID 49094242] 
нΦ .h{¢L2Σ bƛƴŀΦ ¢ƘŜ ŘƛǎǇǳǘŜ ōŜǘǿŜŜƴ WƻƴŀǘƘŀƴ CǊŀƴȊŜƴ ŀƴŘ hǇǊŀƘ ²ƛƴŦǊŜȅΦ Acta neophilologica, ISSN 0567-784X, 
2008Σ ƭŜǘƴΦ пмΣ ǑǘΦ мκнΣ ǎǘǊΦ нр-32. [COBISS.SI-ID 38079842] 
оΦ w¦D9[WΣ 5ŀǊƧŀ όǳǊŜŘƴƛƪύΣ .h{¢L2 bƛƴŀΣ Ŝǘ ŀƭΦ. Faculty of Health Sciences. Ljubljana: Faculty of Health Sciences, 
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пΦ [¦/!wL9[[hΣ Wƻŀƴ aΦΣ W¦wL~9±L2Σ aƻƧŎŀ όǳǊŜŘƴƛƪΣ ǇǊŜǾŀƧŀƭŜŎύΣ .h{¢L2 bƛƴŀΣ Ŝǘ ŀƭΦ 5ǾŀƧǎŜǘ ƴŀƧǇƻƳŜƳōƴŜƧǑƛƘ 
ǇǎƛƘƻƭƻǑƪƛƘ ƴŀőŜƭ Ȋŀ ǇƻǳőŜǾŀƴƧŜ ƛƴ ǳőŜƴƧŜ ƻŘ ǾǊǘŎŀ Řƻ ǎǊŜŘƴƧŜ ǑƻƭŜΦ [ƧǳōƭƧŀƴŀΥ tŜŘŀƎƻǑƪŀ ŦŀƪǳƭǘŜǘŀΣ /ŜƴǘŜǊ Ȋŀ 
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znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktober 2013. Novo mesto: Krka, [2013]. 91 
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Predmet: !ǊƘƛǘŜƪǘǳǊŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾ 

Course title: Computer Systems Architecture 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63212 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: .Ǌŀƴƪƻ ~ǘŜǊ         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

Poznavanje osnov digitalnih vezij. Knowing the basics of digital circuits. 

 

Vsebina: Content (Syllabus outline): 

Yŀƪƻ ǎƻ ƴŀǊŜƧŜƴƛ Ǌŀőǳƴŀƭƴƛƪƛ ƛƴ ƪŀƪƻ ŘŜƭǳƧŜƧƻΚ ½ŀƪŀƧ ǎŜ 
ǇǊƛƴŎƛǇ ŘŜƭƻǾŀƴƧŀ ƻŘ ǇǊǾƛƘ ǊŀőǳƴŀƭƴƛƪƻǾ Řƻ ŘŀƴŜǎ ǎƪƻǊŀƧ 
ƴƛ ǎǇǊŜƳŜƴƛƭΚ YŀƧ ǎŜ ŘƻƎŀƧŀ Ǿ ǎǘǊƻƧǳ ƳŜŘ ǊŜǑŜǾŀƴƧŜƳ 
ǇǊƻōƭŜƳƻǾΚ ¢ƻ ǎƻ ǎŀƳƻ ƴŜƪŀǘŜǊŀ ƻŘ ǾǇǊŀǑŀƴƧΣ ƴŀ ƪŀǘŜǊŀ 
ƻŘƎƻǾŀǊƧŀ ǇǊŜŘƳŜǘ !ǊƘƛǘŜƪǘǳǊŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾΦ 
tǊƛ ǇǊŜŘƳŜǘǳ ōƻŘƻ ǑǘǳŘŜƴǘƛ Ǿ ǘŜƻǊƛƧƛ ƛƴ ƴŀ ǇǊŀƪǘƛőƴƛƘ 
primerih spoznali naslednje vsebine: 
bŀǊŀǾŀ ǊŀőǳƴŀƴƧŀΣ ƪƻƳǇƭŜƪǎƴƻǎǘΣ ƻƳŜƧƛǘǾŜΣ ǘŜƻǊŜǘƛőƴƛ 
ƳƻŘŜƭƛ ǊŀőǳƴŀƴƧŀΦ 
Zgodovinski pregled dosedanjega razvoja strojev za 
ǊŀőǳƴŀƴƧŜΦ 
Von Neumannov arhitekturni model, osnovni principi 
delovanja. Vhod in izhod, prekinitve, lokalnost 
ǇƻƳƴƛƭƴƛǑƪƛƘ ŘƻǎǘƻǇƻǾΣ !ƳŘŀƘƭƻǾ ȊŀƪƻƴΣ ǎǘǊƻƧƴŀ ƛƴ 
programska oprema. 
tǊŜŘǎǘŀǾƛǘŜǾ ƛƴŦƻǊƳŀŎƛƧŜ ƛƴ ƻǎƴƻǾŜ ǊŀőǳƴŀƭƴƛǑƪŜ 
aritmetike. 
¦ƪŀȊƛ ƛƴ ǎǘǊƻƧƴƛ ƧŜȊƛƪΥ ƴŀőƛƴƛ ƴŀǎƭŀǾƭƧŀƴƧŀΣ operacije, 
formati, RISC-CISC 
Centralna procesna enota: podatkovna enota, 
ŀǊƛǘƳŜǘƛőƴƻ-ƭƻƎƛőƴŀ ŜƴƻǘŀΣ ƪƻƴǘǊƻƭƴŀ ŜƴƻǘŀΦ 
Analiza zgradbe in delovanja CPE na primeru RISC 
ǊŀőǳƴŀƭƴƛƪŀΦ 
Paralelizem na nivoju ukazov: cevovod, cevovodne 
nevarnosti, odpravljanje cevovodnih nevarnosti, 
ŘƛƴŀƳƛőƴƻ ǊŀȊǾǊǑőŀƴƧŜΣ ǑǇŜƪǳƭŀǘƛǾƴƻ ƛȊǾǊǑŜǾŀƴƧŜΣ 
ǾŜőƛȊǎǘŀǾƛǘǾŜƴƛ ǇǊƻŎŜǎƻǊƧƛΦ tŀǊŀƭŜƭƛȊŜƳ ƴŀ ƴƛǾƻƧǳ ƴƛǘƛΣ 
ǾŜőƧŜŘǊƴƛ ǇǊƻŎŜǎƻǊƧƛΦ 

How are computers designed and how they work? Why 
has the principle of operation remained almost 
unchanged from the first computers to today? What is 
going on in the machine during problem solving? These 
are just some of the questions that are answered by the 
Computer Systems Architecture course. 
During the course the students will in theory and on 
practical examples study the following topics: 
Nature of computation, complexity, limitations, 
theoretical models of computation. 
Survey of historical development of computing 
machines. 
Von Neumann architecture model and basic principles 
of operation. Input and output, interrupts, locality of 
ƳŜƳƻǊȅ ǊŜŦŜǊŜƴŎŜǎΣ !ƳŘŀƘƭΩǎ ƭŀǿΣ ƘŀǊŘǿŀǊŜ ŀƴŘ 
software. 
Representation of information and basic computer 
arithmetic. 
Instructions and machine language: addressing modes, 
operations, formats, RISC-CISC. 
Central processing unit: datapath with arithmetic-logic 
unit, control unit. 
Analysis of CPU design and operation using a RISC 
computer as an example. 
Instruction level parallelism: pipeline, pipeline hazards. 
Pipeline hazard elimination, dynamic scheduling, 
register renaming, speculative execution, multiple-issue 



DƭŀǾƴƛ ǇƻƳƴƛƭƴƛƪΥ ǘŜƘƴƻƭƻƎƛƧŀΣ ƻǊƎŀƴƛȊŀŎƛƧŀΣ ȊŀǑőƛǘŀ 
tǊŜŘǇƻƳƴƛƭƴƛƪƛΥ ǇǊƛƴŎƛǇ ŘŜƭƻǾŀƴƧŀΣ ǾǊǎǘŜ ȊƎǊŜǑƛǘŜǾΣ 
zgǊŜǑƛǘǾŜƴŀ ƪŀȊŜƴΣ ǇǊƻōƭŜƳ ǎƪƭŀŘƴƻǎǘƛ 
Navidezni pomnilnik 

processors. Thread level parallelism, multi-core 
processors. 
Main memory: technology, organization, protection. 
Cache memories: principles of operation, types of cache 
misses, miss penalty, coherency problem. 
Virtual Memory 

 

Temeljna literatura in viri/Readings: 

D. Kodek: !ǊƘƛǘŜƪǘǳǊŀ ƛƴ ƻǊƎŀƴƛȊŀŎƛƧŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾ, Bi-Tim, Ljubljana 2008, poglavja 1 do 8. 
Dodatna literatura: 
1. J. L. Hennessy, D. A. Patterson: Computer Architecture: A Quantitative Approach, 4. izdaja, Morgan Kaufmann, 

San Francisco 2007. 
2. D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Software Interface, 4. izdaja, 

Morgan Kaufmann, Burlington 2009. 

 

Cilji in kompetence: Objectives and competences: 

bŀƳŜƴ ǇǊŜŘƳŜǘŀ ƧŜ ǇǊŜŘǎǘŀǾƛǘƛ ǑǘǳŘŜƴǘƻƳ ǇƻŘǊƻőƧŜ 
ŀǊƘƛǘŜƪǘǳǊŜ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾΦ 
To podrƻőƧŜ ƧŜ ƻǎƴƻǾƴŜƎŀ ǇƻƳŜƴŀ Ȋŀ ǾǎŜ ǑǘǳŘŜƴǘŜ 
ǊŀőǳƴŀƭƴƛǑǘǾŀΣ ƪŜǊ ŘŀƧŜ ǊŀȊǳƳŜǾŀƴƧŜ ƻ ǘŜƳΣ ƪŀƧ ǎǘǊƻƧ Ȋŀ 
ǊŀőǳƴŀƴƧŜ ƧŜΦ bŀ ƪƻƴŎǳ ǇǊŜŘƳŜǘŀ ōƻ Ǿǎŀƪ ǑǘǳŘŜƴǘ 
ǇƻȊƴŀƭ ƻǎƴƻǾƴŜ ŜƭŜƳŜƴǘŜ ǊŀőǳƴŀƭƴƛƪŀΣ ƪŀƪƻ ǎƻ ǘƛ ŘŜƭƛ 
ƳŜŘ ǎŜōƻƧ ǇƻǾŜȊŀƴƛΣ ǊŀȊƭƛƪƻǾŀƭ ǊŀȊƭƛőƴŜ ƴƛǾƻƧŜ 
programiranja in razumel osnovno zgradbo strojev za 
ǊŀőǳƴŀƴƧŜΦ 
Kompetence: 
wŀȊǾƻƧ ǾŜǑőƛƴ ƪǊƛǘƛőƴŜƎŀΣ ŀƴŀƭƛǘƛőƴŜƎŀ ƛƴ ǎƛƴǘŜǘƛőƴŜƎŀ 
ƳƛǑƭƧŜƴƧŀΦ 
½ƳƻȌƴƻǎǘ ŘŜŦƛƴƛǊŀƴƧŀΣ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ 
ǳǎǘǾŀǊƧŀƭƴƛƘ ǇǊƻŦŜǎƛƻƴŀƭƴƛƘ ƛȊȊƛǾƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ 
informatiki. 
hǎƴƻǾƴŜ ǾŜǑőƛƴŜ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΦ 
tǊŀƪǘƛőƴƻ ȊƴŀƴƧŜ ƛƴ ǾŜǑőƛƴŜΣ ǇƻǘǊŜōƴŜ Ȋŀ ǳǎǇŜǑƴƻ 
ǇǊƻŦŜǎƛƻƴŀƭƴƻ ŘŜƭƻ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΦ 

The aim of the course is to introduce students to the 
field of computer systems architecture. This is a 
fundamental field for all computer science students 
since it gives understanding of what a computing 
machine is. At the end of this course the students will 
know the basic elements of a computer, comprehend 
how this elements link together, distinguish different 
levels of programming, and understand the basis of 
computing machines design. 
Competences: 
Developing skills in critical, analytical and synthetic 
thinking. 
The ability to define, understand and solve creative 
professional challenges in computer and information 
science. 
Basic skills in computer and information science. 
Practical knowledge and skills necessary for successful 
professional work in computer and information science. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜƳ ǇǊŜŘƳŜǘǳ ƴŀƧ ōƛ ōƛƭƛ ǑǘǳŘŜƴǘƛ 
ȊƳƻȌƴƛΥ 
- ǊŀȊǳƳŜǘƛ ƻǎƴƻǾƴŜ ƪƻƴŎŜǇǘŜ ǊŀőǳƴŀƴƧŀ 
- ǊŀȊƭƻȌƛǘƛΣ ƪŀƪƻ ŘŜƭǳƧŜ Ǌŀőǳƴŀƭƴƛƪ 
- ǇƻȊƴŀǘƛ ƻƳŜƧƛǘǾŜ ǊŀőǳƴŀƭƴƛƪƻǾ 
- ȊŀǇƛǎƻǾŀǘƛ ƛƴ ǇǊŜǘǾŀǊƧŀǘƛ ƳŜŘ ǑǘŜǾƛƭǎƪƛƳƛ ȊŀǇƛǎƛΣ ƪƛ ƧƛƘ 
ǳǇƻǊŀōƭƧŀƧƻ Ǌŀőǳƴŀƭƴƛƪƛ 
- razlƻȌƛǘƛ ŀǊƘƛǘŜƪǘǳǊƻ ƪƻƴƪǊŜǘƴŜƎŀ wL{/ Ǌŀőǳƴŀƭƴƛƪŀ 
- pisati programe v zbirnem jeziku 
- uporabiti kvantitativne metode za primerjavo in 
ƻŎŜƴƧŜǾŀƴƧŜ ǊŀȊƭƛőƴƛƘ ǊŀőǳƴŀƭƴƛǑƪƛƘ ŀǊƘƛǘŜƪǘǳǊ 
- ǊŀȊǳƳŜǘƛ ƛƴ ǾǊŜŘƴƻǘƛǘƛ ǇǊƛǎǘƻǇŜ Ȋŀ ǇƻǾŜőŀƴƧŜ 
ǳőƛƴƪƻǾƛǘƻǎǘƛ ǊŀőǳƴŀƭƴƛƪƻǾ όŎŜvovod in drugi paralelizmi, 
predpomnilnik, itd.) 
- ǳǇƻǊŀōƛǘƛ ȊƴŀƴƧŜ ǊŀőǳƴŀƭƴƛǑƪŜ ŀǊƘƛǘŜƪǘǳǊŜ ǇǊƛ ǊŀȊǾƛƧŀƴƧǳ 
ōƻƭƧ ǳőƛƴƪƻǾƛǘŜ ǇǊƻƎǊŀƳǎƪŜ ƻǇǊŜƳŜ 

After the completion of the course a student will be able 
to: 
- understand basic concepts of computation 
- explain, how the computer works 
- know limitations of computers 
- write and convert between different number 
presentations used by computers 
- explain the architecture of a specific RISC computer 
- write programs in assembly language 
- apply quantitative methods for comparison and 
evaluation of different computer architectures 
- understand and evaluate techniques for improving 
efficiency of computers (pipeline and other paralelisms, 
cache memory, etc.) 
- apply knowledge of computer architecture in 
developing more efficient software 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜ ƛƴ ŘƻƳŀőŜ ƴŀƭƻƎŜΦ Lectures, laboratory work and homeworks. 

 



bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

Sprotno delo poteka v obliki laboratorijskih vaj, 
ŘƻƳŀőƛƘ ƴŀƭƻƎ ƛƴ ƪƻƭƻƪǾƛƧŜǾΦ 

33,00 % Midterm work consists of laboratory exercises, 
homeworks and midterm exams. 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǊŀőǳƴǎƪƛ ƛȊǇƛǘύ 33,00 % Final exam (written exam) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǘŜƻǊŜǘƛőƴƛ ƛȊǇƛǘύ 33,00 % Final exam (theoretical exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statuom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

.Ǌŀƴƪƻ ~ǘŜǊΥ Selective recurrent neural network. Neural processing letters, 38(1): 1-15, 2013. 
5ƻƳƛƴƛƪ hƭǎȊŜǿǎƪƛΣ .Ǌŀƴƪƻ ~ǘŜǊΥ !ǎȅƳƳŜǘǊƛŎ ŎƭǳǎǘŜǊƛƴƎ ǳǎƛƴƎ ǘƘŜ ŀƭǇƘŀςbeta divergence. Pattern Recognition, 
47(5): 2031-2041, 2013. 
Rok Gaber, Tina Lebar, Andreja Majerle, Brŀƴƪƻ ~ǘŜǊΣ !ƴŘǊŜƧ 5ƻōƴƛƪŀǊΣ aƻƧŎŀ .ŜƴőƛƴŀΣ wƻƳŀƴ WŜǊŀƭŀΥ 5ŜǎƛƎƴŀōƭŜ 
DNA-binding domains enable construction of logic circuits in mammalian cells. Nature Chemical Biology, 10(3): 203-
208, 2014. 
!ƴŘǊŜƧ 5ƻōƴƛƪŀǊΣ .Ǌŀƴƪƻ ~ǘŜǊΥ {ǘǊǳŎǘǳǊŀƭ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǊŜŎǳǊǊŜƴt neural networks. Neural processing letters, 29(2): 
75-88, 2009. 
WŜǊƴŜƧ ½ǳǇŀƴŎΣ 5ŀƳƧŀƴŀ 5ǊƻōƴŜΣ .Ǌŀƴƪƻ ~ǘŜǊΥ aŀǊƪƻǾ ǊŀƴŘƻƳ ŦƛŜƭŘ ƳƻŘŜƭ ŦƻǊ ǎŜƎƳŜƴǘƛƴƎ ƭŀǊƎŜ ǇƻǇǳƭŀǘƛƻƴǎ ƻŦ ƭƛǇƛŘ 
vesicles from micrographs. Journal of liposome research, 21(4): 315-323, 2011. 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: .ǊŜȊȌƛőƴŀ ƛƴ Ƴƻōƛƭƴŀ ƻƳǊŜȌƧŀ 

Course title: Mobile and Wireless Networks 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63259 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: Nikolaj Zimic         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

predavanja: 
1. ¦ǾƻŘ Ǿ ōǊŜȊȌƛőƴŀ ƻƳǊŜȌƧŀ 
2. CƛȊƛőƴƛ ƴƛǾƻ 
3. [ƻƪŀƭƴŀ ƛƴ ƻǎŜōƴŀ ƻƳǊŜȌƧŀ 
4. aŜǎǘƴŀ ƛƴ ǇǊƻǎǘǊŀƴŀ ƻƳǊŜȌƧŀ 
5. .ǊŜȊȌƛőƴƛ ƛƴǘŜǊƴŜǘ 
6. !Ř IƻŎ ōǊŜȊȌƛőƴŀ ƻƳǊŜȌƧŀ 
7. Transportni nivo in varnost 
8. Kvaliteta storitev 
9. IƛōǊƛŘƴŀ ōǊŜȊȌƛőƴŀ ƻƳǊŜȌƧŀ 

lectures: 
1. Introduction to wireless networks 
2. Physical layer review 
3. Local and personal wireless networks 
4. Metropolitan and wide area wireless networks 
5. Wireless internet 
6. Ad Hoc wireless networks 
7. Transport layer and security protocols 
8. Quality of service 
9. Hybrid wireless networks 

 

Temeljna literatura in viri/Readings: 

1. Matthew S. Gast, 802.11 Wireless Networks: The Definitive Guide: Enabling Mobility with Wi-Fi Networks 3rd 
Edition, O'Reilly Media, ISBN-10: 1491963549 

2. {ŀǳǘŜǊΣ aŀǊǘƛƴΣ άCǊƻƳ D{a ǘƻ [¢9-Advanced Pro and 5G: An Introduction to Mobile Networks and Mobile 
.ǊƻŀŘōŀƴŘ оǊŘ 9ŘƛǘƛƻƴέΣ ²ƛƭŜȅΤ о ŜŘƛǘƛƻƴΣ нлмтΣ L{.b-10: 111934686X 

3. /Φ {ƛǾŀ wŀƳ aǳǊǘƘȅ ŀƴŘ .Φ {Φ aŀƴƻƧΣ ά!Ř-IƻŎ ²ƛǊŜƭŜǎǎ bŜǘǿƻǊƪǎΥ !ǊŎƘƛǘŜŎǘǳǊŜǎ ŀƴŘ tǊƻǘƻŎƻƭǎΣέ tǊŜƴǘƛŎŜ-Hall, 
2004, ISBN: 0-13-147023-X. 

4. Bernhard H. Walke, Stefan Mangold, Lars Berlemann, IEEE 802 Wireless Systems: Protocols, Multi-Hop 
Mesh/Relaying, Performance and Spectrum Coexistence, John Wiley & Sons, 12. jan. 2007, ISBN-13: 978-
0470014394 

5. Erik Dahlman, Stefan Parkvall, Johan Skold, "4G, LTE-Advanced Pro and The Road to 5G, Third Edition", 
Academic Press, 2016, ISBN-10: 0128045752 

 

Cilji in kompetence: Objectives and competences: 



/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
ǇǊŜŘǎǘŀǾƛǘƛ ōǊŜȊȌƛőƴŀ ƛƴ Ƴƻōƛƭƴŀ ƻƳǊŜȌƧŀΦ tƻǳŘŀǊŜƪ ƧŜ ƴŀ 
ǇƻǎŜōƴƻǎǘƛƘΣ ƪƛ ƧƛƘ ǇǊƛƴŀǑŀ ōǊŜȊȌƛőŜƴ ǇǊŜƴƻǎ ǇƻŘŀǘƪƻǾ ƛƴ 
Ƴƻōƛƭƴƻǎǘ ǘŜǊƳƛƴŀƭƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑƪŀ ƻƳǊŜȌƧŀΦ 

The purpose of the course is to give the students a 
sound understanding of the architecture and operating 
principles of mobile and wireless networks. This course 
provides a general introduction to mobile networking, 
with an emphasis on the wireless data transmission and 
mobility of terminals. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

Znanje in razumevanje: 
tƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜƳ ƳƻŘǳƭǳ ƴŀ ōƛ ōƛƭƛ ǑǘǳŘŜƴǘƛ 
ȊƳƻȌƴƛΥ 
izkazati znanje in razumevanje osnovnih principov 
ōǊŜȊȌƛőƴƛƘ ƻƳǊŜȌƛƧΣ 
razlikovati med osebnimi, lokalnimi in prostranimi 
ōǊŜȊȌƛőƴƛƳƛ ƻƳǊŜȌƧƛΣ 
ȊŀǎƴƻǾŀǘƛ ōǊŜȊȌƛőƴƻ ƭƻƪŀƭƴƻ ƻƳǊŜȌƧŜ Ȋ ǾǎǘƻǇƴƻ ǘƻőƪƻΣ 
ȊŀǎƴƻǾŀǘƛ ōǊŜȊȌƛőƴƻ !Ř IƻŎ ƻƳǊŜȌƧŜΣ 
ǊŀȊǳƳŜǘƛ ƳŜǘƻŘŜ ǇǊƛƧŀǾƭƧŀƴƧŀ Ǿ ōǊŜȊȌƛőƴƻ ƻƳǊŜȌƧŜΣ 
ǳǇƻǊŀōƛǘƛ ǊŀȊƭƛőƴŀ Ƴƻōƛƭƴŀ ƻƳǊŜȌƧŀΣ 
predlagatƛ ƘƛōǊƛŘƴŀ ōǊŜȊȌƛőƴŀ ƻƳǊŜȌƧŀΦ 
Uporaba:  
¦ǇƻǊŀōŀ ōǊŜȊȌƛőƴƛƘ ƛƴ ƳƻōƛƭƴƛƘ ƻƳǊŜȌƛƧ ǇǊƛ ǊŀȊƴƛƘ 
ǇƻƎƻƧƛƘ ǳǇƻǊŀōŜ όƛƴŘǳǎǘǊƛƧŀΣ ƘƛǑƴŀ ƻƳǊŜȌƧŀΣ ƻǎŜōƴŀ 
ƻƳǊŜȌƧŀΣ ΦΦΦύΦ 
  
Refleksija: 
{ǇƻȊƴŀǾŀƴƧŜ ƛƴ ǊŀȊǳƳŜǾŀƴƧŜ ǳƎƭŀǑŜƴƻǎǘƛ ƳŜŘ ǘŜƻǊƛƧƻ ƛƴ 
njeno aplikacijo na konkretnih pǊƛƳŜǊƛƘ ǎ ǇƻŘǊƻőƧŀ 
ōǊŜȊȌƛőƴŜƎŀ ǇǊŜƴƻǎŀ ǇƻŘŀǘƪƻǾΦ 
Prenosljive spretnosti - niso vezane le na en 
predmet: 
wŜǑŜǾŀƴƧŜ ŘǊǳƎƛƘ ƪƻƴŎŜǇǘǳŀƭƴƻ ǎƻǊƻŘƴƛƘ ǇǊƻōƭŜƳƻǾ 
όƴǇǊΦ ǘŜƭŜŦƻƴǎƪŀ ƻƳǊŜȌƧŀ оD ƛƴ пDύΦ 

Knowledge and understanding: 
After successful completion of the course, students 
should be able to: 
to understand the principles of wireless networks, 
distinguish between personal, local, and wide area 
wireless networks, 
design a wireless local area network with an access 
point, 
design a wireless ad hoc network, 
understand authentication and authorization methods 
in the wireless network, 
use different mobile networks, 
propose hybrid wireless networks. 
  
Application: 
Wireless and mobile networks applications in various 
working conditions (industrial, house, personal 
networks ...) 
  
Reflection: 
Comprehension and understanding wireless data 
transmission theory and its application in real world 
application from the field. 
  
Transferable skills: 
Solving of the similar problems from field of the 
computer communications. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja, laboratorijske vaje. Lectures, lab practice. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

±!{¸[/I9bYh±!Σ !ƴŀǎǘŀǎƛƛŀΣ aw!½Σ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ ah~YhbΣ aƛƘŀΦ /lassical mechanics approach applied to 
analysis of genetic oscillators. IEEE/ACM transactions on computational biology and bioinformatics, ISSN 1545-
5963. [Print ed.], May/Jun. 2017, vol. 14, no. 3, str. 721-727, 
.hw5hbΣ WǳǊŜΣ ah~YhbΣ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ MRAZ, Miha. Fuzzy logic as a computational tool for quantitative 
modelling of biological systems with uncertain kinetic data. IEEE/ACM transactions on computational biology and 
bioinformatics, ISSN 1545-5963. [Print ed.], 2015, vol. 12, no. 5, str. 1199-120 



t9¢whbLΣ aŀǘǘƛŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ aw!½Σ aƛƘŀΣ ah~YhbΣ aƛƘŀΦ {ǘƻŎƘŀǎǘƛŎ ǎƛƳǳƭŀǘƛƻƴ ŀƭƎƻǊƛǘƘƳ ŦƻǊ ƎŜƴŜ ǊŜƎǳƭŀǘƻǊȅ 
networks with multiple binding sites. Journal of computational biology, ISSN 1066-5277. [Print ed.], Mar. 2015, vol. 
22, no. 3, str. 218-226, 
~h.9w[Σ 5ƻƳŜƴΣ ½LaL/Σ bƛƪƻƭŀƧΣ [9hb!w5L{Σ !ƭŜǑΣ YwL±L/Σ WŀƪŀΣ ah~YhbΣ aƛƘŀΦ IŀǊŘǿŀǊŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ C!{¢ 
algorithm for mobile applications. Journal of signal processing systems for signal, image, and video technology, ISSN 
1939-8018. [Print ed.], 2015, vol. 79, no. 3, str. 247-256, 
t92!wΣ tǊƛƳƻȌΣ aw!½Σ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ W!b9¿Σ aƛƘŀΣ [9.!w .!W9/Σ LȊǘƻƪΦ {ƻƭǾƛƴƎ ǘƘŜ ǘŜǊƴŀǊȅ ǉǳŀƴǘǳƳ-dot 
cellular automata logic gate problem by means of adiabatic switching. Japanese journal of applied physics, ISSN 
0021-4922, 2008, vol. 47, no. 6, str. 5000-5006 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: 5ƛƎƛǘŀƭƴƻ ƴŀőǊǘƻǾŀƴƧŜ 

Course title: Digital Design 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63260 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: tŀǘǊƛŎƛƻ .ǳƭƛŏ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

¦ǾƻŘ Ǿ ƴŀőǊǘƻǾŀƴƧŜ ƛƴ ǘŜǎǘƛǊŀƴƧŜ ŘƛƎƛǘŀƭƴƛƘ ǎƛǎǘŜƳƻǾΤ 
Jeziki HDL za opis strojne opreme (VHDL, Verilog), 
napotki za kodiranje, simulacija, sinteza; 
Tehnologija in pregled programabilnih vezij; 
wŀőǳƴŀƭƴƛǑƪŀ ŀǊƛǘƳŜǘƛƪŀ ǘŜǊ ƴŀőǊǘƻǾŀƴƧŜ ƛƴ ǎƛƴǘŜȊŀ 
ƻŘƭƻőƛǘǾŜƴƛƘ ǾŜȊƛƧΤ 
bŀőǊǘƻǾŀƴƧŜ ǎŜƪǾŜƴőƴƛƘ ǾŜȊƛƧΥ ǎƛƴƘǊƻƴŀ ƛƴ ŀǎƛƴhrona 
ǾŜȊƧŀΣ ǇƻƳƴƛƭƴŜ ŎŜƭƛŎŜΣ ǊŜƎƛǎǘŜǊΣ ǊŜƎƛǎǘŜǊǎƪƛ ƴƛȊΣ ǑǘŜǾŎƛΣ 
ǎǇƭƻǑƴƛ ƪƻƴőƴƛ ŀǾǘƻƳŀǘΣ ǇƻƳƴƛƭƴƛƪύΤ 
¦Ǌƛƴ ǎƛƎƴŀƭΥ ǎƛƴǘŜȊŀΣ ŘƛǎǘǊƛōǳŎƛƧŀΣ ηŎƭƻŎƪ ƎŀǘƛƴƎζΣ 
sinhronizacija; 
bŀőǊǘƻǾŀƴƧŜ όƳƛƪǊƻύǇǊƻŎŜǎƻǊƧŀΥ ǇƻŘŀǘƪƻǾƴŜ ǇƻǘƛΣ 
kontrolna enota, cevovod 
bŀőǊǘƻǾŀƴƧŜ ǎƛnhronskih komunikacijskih vmesnikov 
(PS/2, I2C, PCI) 
bŀőǊǘƻǾŀƴƧŜ ŀǎƛƴƘǊƻƴǎƪƛƘ ƪƻƳǳƴƛƪŀŎƛƧǎƪƛƘ ǾƳŜǎƴƛƪƻǾ 
(USART) 
Sinteza pomnilnikov RAM in ROM, sinteza dvokanalnih 
pomnilnikov 
{ƛƴǘŜȊŀ ƎǊŀŦƛőƴƛƘ ǾƳŜǎƴƛƪƻǾ 
aƻŘǳƭŀǊƴŀ ƎǊŀŘƴƧŀ ǎƛǎǘŜƳƻǾΥ ǎƛǎǘŜƳ ƴŀ őƛǇǳ ό{h/Σ 
System-on-Chip). 

1. Introduction to design and testing of digital systems; 
2. Languages for hardware description (VHDL, Verilog, 
Abel-I5[Σ ΧύΤ 
3. Technology and survey of programmable logic circuits 
4. Computer arithmetics: design and synthesis of 
decision digital circuits, 
5. Design of time dependant synchronous and 
asynchronous circuits, flip-flops, counters, registers, 
finite automata; 
6. Clock signal, distribution and clock gating, 
synchronization; 
7. Design of microprocessor, data paths, control unit, 
pipeline; 
8. Design of synchronous communication adapters 
(PS/2, I2C, PCI); 
9. Design of asynchronous comm. adapters (USART); 
10. Memory synthesis: RAM,ROM, dual-channel 
11. Design of simple graphics interfaces 
12. Modular system synthesis: system on chip (SOC). 

 

Temeljna literatura in viri/Readings: 

Wakerly, John F. Digital design : principles and practices, Upper Saddle River : Pearson/Prentice Hall, 2006; 
Enoch Hwang. Digital Logic and Microprocessor Design with VHDL. Thomson/Nelson, 2006. 
Richard E. Haskell & Darrin M. Hanna, Digital Design. 2nd Ed. LBE Books 2012. 



Zapiski s predavanj, gradivo za vaje / Lecture notes, exercises 

 

Cilji in kompetence: Objectives and competences: 

~ǘǳŘŜƴǘŀ ȌŜƭƛƳƻ ƴŀǳőƛǘƛ ǎŀƳƻǎtojne uporabe in 
ƴŀőǊǘƻǾŀƴƧŀ ŘƛƎƛǘŀƭƴƛƘ ǾŜȊƛƧ Ȋ ǳǇƻǊŀōƻ ǎƻŘƻōƴƛƘ ƧŜȊƛƪƻǾ 
I5[ ƛƴ ƴŀőǊǘƻǾŀƭǎƪƛƘ ƻǊƻŘƛƧ Ȋŀ ǎƛƳǳƭŀŎƛƧƻ ƛƴ ǎƛƴǘŜȊƻΦ tǊƛ 
ǘŜƳ ƧƛƘ ƻǇƻȊƻǊƛƳƻ ƴŀ ǎǇŜŎƛŦƛőƴƻǎǘƛ ƭŜ-ǘŜƘ ƛƴ ƴŀǳőƛƳƻ 
ǳǇƻǑǘŜǾŀǘƛ ƻǇǘƛƳŀƭƴŜ ǇǊƛǎǘƻǇŜΦ tǊƛ ǇǊŜŘƳŜǘǳ ǑǘǳŘŜƴǘƧŜ 
pridobijo znanje iƴ ƛȊƪǳǑƴƧŜ ǇǊƛ ƴŀőǊǘƻǾŀƴƧǳ ƛƴ ǘŜǎǘƛǊŀƴƧǳ 
ŘƛƎƛǘŀƭƴƛƘ ǎƛǎǘŜƳƻǾ ǘŜǊ ǳǇƻǊŀōƛ ǎƻŘƻōƴƛƘ ƴŀőǊǘƻǾŀƭǎƪƛƘ 
orodij, razvijejo spretnosti za skupinsko razvojno delo 
ǘŜǊ ǇƻƎƭƻōƛƧƻ ǘŜƘƴƛőƴƻ ȊƴŀƴƧŜΦ 

We instruct students how computer-aided design tools 
are used to both simulate the VHDL or Verilog design 
and to synthesize the design to actual hardware. 
Specific behaviour of HDL tools is emphasized. We 
present the design of digital circuit using optimal 
approaches. As part of the course, students develop 
familiarity and confidence with designing, building and 
testing digital circuits, including the use of CAD tools, 
develop team-building skills and enhance technical 
knowledge through both written assignments and 
design projects. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜƳ ƳƻŘǳƭǳ ƴŀƧ ōƛ ōƛƭƛ ǑǘǳŘŜƴǘƛ 
ȊƳƻȌƴƛΥ 
bŀ ǎƛǎǘŜƳŀǘƛőŜƴ ƴŀőƛƴ ƛƳǇƭŜƳŜƴǘƛǊŀǘƛ ǾŜőƧƛ ŘƛƎƛǘŀƭƴƛ 
sistem v FPGA z uporabo jezika VHDL 
wŀȊǳƳŜǘƛ ǇƻƧƳŜΣ ƪƻǘ ǎƻ ǾȊǇƻǎǘŀǾƛǘǾŜƴƛ őŀǎΣ ŘǊȌŀƭƴƴƛ őŀǎΣ 
minimalna perioda, zakasnitev, vzpostavitvena margina 
Izogniti se pastem, kot so metastabilnost in trave 
wŀȊƭƻȌƛǘƛ ǇǊƛƴŎƛǇŜ ǇǊƻƎǊŀƳǎƪƛƘ ƧŜȊƛƪƻǾ Ȋŀ ƻǇƛǎƻǾŀƴƧŜ 
hardvera 
LȊǾŀƧŀǘƛ ƭƻƎƛőƴƻ ǎƛƴǘŜȊƻ ǘŜǊ ƻǇǊŀǾƛǘƛ őŀǎƻǾƴƻ ŀƴŀƭƛȊƻ 
ƛƳǇƭŜƳŜƴǘƛǊŀƴŜƎŀ ǾŜȊƧŀ ǘŜǊ ƴƧŜƎƻǾƻ ǇƻǊŀōƻ Ƴƻőƛ 
Izvajati funkcionalno testiranje digitalnih sistemov pred 
in po sintezi 

After the completion of the course a student will be able 
to: 
Implement a larger digital system in a systematic way in 
FPGA using VHDL 
Understand timing in digital systems: setup time, hold 
time, delay, setup margin 
Avoid metastability and glitches in digital design 
Explain the principle functionality of a hardware 
description language that models digital hardware 
Perform logic synthesis, place-and-route, as well as 
timing and power optimization 
and analysis 
Perform functional testing and performance estimation 
and verification both preand 
post-synthesis 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja, laboratorijske vaje na katerih se uporabljajo 
ǎƻŘƻōƴŀ ƻǊƻŘƧŀ Ȋŀ ƴŀőǊǘƻǾŀƴƧŜ ŘƛƎƛǘŀƭƴƛƘ ǎƛǎǘŜƳƻǾ ǘŜǊ 
ǾŜȊƛƧ CtD!Σ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƴőƴƛ ǇǊƻƧŜƪǘΦ 

Lectures, a series of lab assignments using modern CADF 
tools and FPGAs, homeworks, final project. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

1. !±w!ah±L0Σ !ƭŜƪǎŜƧΣ .!.L0Σ ½ŘŜƴƪŀΣ w!L2Σ 5ǳǑŀƴΣ {¢w[9Σ 5ǊŀƎƻΣ .¦[L0Σ tŀǘǊƛŎƛƻΦ !ƴ ŀǇǇǊƻȄƛƳŀǘŜ ƭƻƎŀǊƛǘƘƳƛŎ 
squaring circuit with error compensation for DSP applications. Microelectronics journal, 2014, vol. 45, iss. 3, str. 
263-271. 

2. 29~bh±!wΣ wƻƪΣ wL{hW9±L0Σ ±ƭŀŘƛƳƛǊΣ .!.L0Σ ½ŘŜƴƪŀΣ 5h.w!±9/Σ ¢ƻƳŀȌΣ .¦[L0Σ tŀǘǊƛŎƛƻΦ ! Dt¦ 
implementation of a structural-similarity-based aerial-image classification. J. supercomput., Aug. 2013, vol. 65, 
no. 2, str. 978-996. 

3. .¦[L0Σ tŀǘǊƛŎƛƻΣ D¦~¢LbΣ ±ŜǎŜƭƪƻΣ ~hb/Σ 5ŀƳƧŀƴΣ ~¢w!b/!wΣ !ƴŘǊŜƧΦ !ƴ CtD!-based integrated environment 
for computer architecture. Comput. appl. eng. educ., Mar. 2013, vol. 21, no. 1, str. 26-35. 



4. [h¢wL2Σ ¦ǊƻǑΣ .¦[L0Σ tŀǘǊƛŎƛƻΦ !ǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ ŀǇǇǊoximate multipliers in hardware neural networks. 
Neurocomputing, Nov. 2012, vol. 96, str. 57-65. 

5. .!.L0Σ ½ŘŜƴƪŀΣ !±w!ah±L0Σ !ƭŜƪǎŜƧΣ .¦[L0Σ tŀǘǊƛŎƛƻΦ !ƴ ƛǘŜǊŀǘƛǾŜ ƭƻƎŀǊƛǘƘƳƛŎ ƳǳƭǘƛǇƭƛŜǊΦ Microprocess. 
microsyst.. , 2011, vol. 35, no. 1, str. 23-33. 

Celotna ōƛōƭƛƻƎǊŀŦƛƧŀ ƛȊǊΦ ǇǊƻŦΦ tŀǘǊƛŎƛŀ .ǳƭƛŏŀ ƧŜ ŘƻǎǘƻǇƴŀ ƴŀ {L/wL{ǳΥ 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4520. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Diplomski seminar 

Course title: Diploma seminar 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63281 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 5   120 6 

 

Nosilec predmeta/Lecturer: Franc Solina         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

tƻƎƻƧ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƧŜ ǾǇƛǎ Ǿ оΦ ƭŜǘƴƛƪ ǑǘǳŘƛƧŀΦ 
~ǘǳŘŜƴǘ ƭŀƘƪƻ ƻǇǊŀǾƛ ǾǎŜ ƻōǾŜȊƴƻǎǘƛ ǇǊƛ ǇǊŜŘƳŜǘǳ ǑŜƭŜ 
po tem, ko opravi vse preostale obveznosti na 
ǑǘǳŘƛƧǎƪŜƳ ǇǊƻƎǊŀƳǳΦ 

Enrollment into 3rd year of studies. The course work 
may be completed in full only after the student has 
passed all other requirements of the study programme. 

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
Poduk o pomenu in poteku izdelave diplomskega dela. 
Etika in plagiatorstvo. 
1. nalogaΥ Ǿǎŀƪ ǑǘǳŘŜƴǘ ƛȊōŜǊŜ ƳŜƴǘƻǊƧŀ ƛƴ ǘŜƳƻ 
diplomskega dela! 
  
Predavanja: 
Kako se lotimo iskanja in pregledovanja relevantne 
ƭƛǘŜǊŀǘǳǊŜ Ȋŀ ƛȊōǊŀƴƻ ǘŜƳƻΦ ±ƛȊǳŀƭƴƻ ƛƴ ƭƻƎƛőƴƻ ǳǊŜƧŀƴƧŜ 
besedil. Pisanje strokovnih besedil (vrste, struktura, 
citiranje, priprava, jezik, recenziranje). Zaznavne in 
ƪƻƳǳƴƛƪŀŎƛƧǎƪŜ ǎǇƻǎƻōƴƻǎǘƛ ǇǊƛ őƭƻǾŜƪǳ όǾƛŘΣ ǎƭǳƘΣ ƻǘƛǇΣ 
govor, pisava, neverbalno komuniciranje). 
Vaje: Google Scholar, Microsoft Academic Research, 
Web of Knowledge, Cobiss in SICRIS, ePrints.FRI, LaTeX 
in BibTeX. 
2. naloga: Ǿǎŀƪ ǑǘǳŘŜƴǘ ǇǊŜƎƭŜŘŀ ǑƛǊǑŜ ǇƻŘǊƻőƧŜ ǘŜƳŜ 
ǎǾƻƧŜƎŀ ŘƛǇƭƻƳǎƪŜƎŀ ŘŜƭŀ ƛƴ ƻ ǘŜƳ ƴŀǇƛǑŜ 
ǇǊŜƎƭŜŘƴƛ őƭŀƴŜƪΦ 
  
Predavanja: 
Pomen obvladovanja osebne produktivnosti, projektni 
pristop k doseganju ciljev (tradicionalni, adaptivni in 
ekstremni projekti), 

Lectures: 
Instruction on the purpose and process of preparing a 
diploma thesis. Ethics and plagiarism. 
Homework 1: every student must select a menthor and 
a topic of his diploma thesis! 
Lectures: 
How to start with searching and studying the relevant 
literature for the selected topic. Visual and logical text 
editing. Writing of technical texts (types, structure, 
citing, preparation, language, reviewing). Perceptual 
and communicative capabilities of humans (sight, 
hearing, touch, speaking, writing, non-verbal 
communication). 
Tutorial: Google Scholar, Microsoft Academic Research, 
Web of Knowledge, Cobiss and SICRIS, ePrints.FRI, LaTeX 
and BibTeX. 
Homework 2: every student writes an overview article 
on the topic of his diploma thesis. 
  
  
Lectures: 
Managing of personal productivity, project based 
approach to reaching goals (traditional, adaptive and 
extreme projects), visualization methods for creative 



vizualizacijske metode za kreativne procese (miselne 
ǎƪƛŎŜ ƛǘŘΦύΦ DƻǾƻǊƴŜ ǇǊŜŘǎǘŀǾƛǘǾŜ όƴŀőǊǘƻǾŀƴƧŜΣ 
projekcijski materiali, nastop). 
Vaje: ƻōƭƛƪƻǾŀƴƧŜ őƛƳōƻƭƧ Ƨŀǎƴƻ ƻōƭƛƪƻǾŀƴƛƘ ŎƛƭƧŜǾ 
ŘƛǇƭƻƳǎƪŜƎŀ ŘŜƭŀ ƛƴ ŘƻƭƻőŀƴƧŜ ƪƻǊŀƪƻǾ Ȋŀ ƴƧƛƘƻǾƻ 
doseganje. Metode za osebno produktivnost (Getting 
Things Done, Pomodoro), orodja za vizualizacijo 
miselnih vzorcev, orodja za pripravo projekcijskih 
materialov (MS PowerPoint, Impress, Prezi). 
3. naloga: priprava govorne predstavitve o temi 
diplomskega dela (pregled, problem, ƴŀőǊǘƻǾŀƴŀ 
ǊŜǑƛǘŜǾύΦ 
Pred govornim nastopom v okviru vaj mora vsebino 
ǇǊŜŘǎǘŀǾƛǘǾŜ ǾǎŀƪŜƳǳ ǑǘǳŘŜƴǘǳ ǇƻǘǊŘƛǘƛ ƴƧŜƎƻǾ ƳŜƴǘƻǊ 
diplomskega dela! 
Spodbuja se diskusija po govornih nastopih! 
  
Predavanja: 
Znanstveno publiciranje (konference, revije, knjige, 
elektronske publikacije, odprt dostop, recenzije), 
ȊƳƻƎƭƧƛǾƻǎǘƛ ƳŜŘƳǊŜȌƧŀ όƪƻƳǳƴƛŎƛǊŀƴƧŜΣ ƻƪƻƭƧŀ Ȋŀ 
sodelovanje, podatkovne zbirke, znanstvena in 
ǎǘǊƻƪƻǾƴŀ ǎƻŎƛŀƭƴŀ ƻƳǊŜȌƧŀύΣ ȊŀǑőƛǘŀ ƛƴǘŜƭŜƪǘǳŀƭƴŜ 
lastnine (patenti, licence, avtorske pravice), kreativnost 
in nŀőǊǘƻǾŀƴƧŜ ƪŀǊƛŜǊŜΦ 
Vaje: individualno posvetovanje z asistenti o 
diplomskem delu ς ǘǳǘƻǊǎƪƛ ƴŀőƛƴ ŘŜƭŀΦ 
4. naloga: ǑǘǳŘŜƴǘ ǇǊƛǇǊŀǾƛ ƻǎƴǳǘŜƪ ǎǾƻƧŜƎŀ ŘƛǇƭƻƳǎƪŜƎŀ 
ŘŜƭŀ Ǿ ŎƛƭƧƴŜƳ ŦƻǊƳŀǘǳ ǎ ǇƻƳƻőƧƻ ǳǎǘǊŜȊƴŜƎŀ ǾȊƻǊŎŀΣ ƪƛ 
ōƻ ǳǎǘǊŜȊƴƻ ǊŀȊőƭŜƴƧŜƴ ƴŀ ǇƻƎƭŀǾƧŀΦ tǊŜƎƭŜŘƴƛ őƭŀƴŜƪ ƛƴ 
ƭƛǘŜǊŀǘǳǊƻ ȌŜ ǳǎǘǊŜȊƴƻ ǾƪƭƧǳőƛ Ǿ ŘƻƪǳƳŜƴǘΦ tǊƛ ǘƛǎǘƛƘ 
ǇƻƎƭŀǾƧƛƘΣ ƪƛ ǑŜ ƴŜ ōƻŘƻ Řƻ ƪƻƴŎŀ ƴŀǇƛǎŀƴŀΣ ǘƻőƴƻ Řƻƭƻőƛ 
ƪƻǊŀƪŜΣ ƪƛ Ǝŀ ōƻŘƻ ǇǊƛǇŜƭƧŀƭƛ Řƻ ȊŀƪƭƧǳőƪŀ ŘƛǇƭƻƳǎƪŜƎŀ 
dela. 
  
Izdelava in zagovor diplomskega dela: Poleg predavanj 
zajema predmet tudi izdelavo in zagovor diplomskega 
dela v sodelovanju z izbranim mentorjem. 

processes (mind maps etc.). Oral presentations 
(planning, projection materials, presentation). 
Tutorial: outline of clearly defined goals of the diploma 
thesis and definition of steps in reaching these goals. 
Methods for personal productivity (Getting Things Done, 
Pomodoro), tools for visualization of mind maps, tools 
for preparation of projection materials (MS PowerPoint, 
Impress, Prezi). 
Homework 3: preparation of oral presentation on the 
diploma thesis (overview, problem, solution). 
Before the oral presentation in the framework of the 
tutorial every student must get an approaval of the 
contents of the presentation from his diploma menthor! 
Discussion after each presentation is encouraged! 
  
  
Lectures: 
Scientific publication (conferences, journals, books, e-
publications, open access, reviews), resources on the 
Internet (communication, tools for cooperation, data 
bases, scientific social networks), protection of 
intellectual property (patents, licences, author rights), 
creativity and career planning. 
Tutorial: individual consultation with assistants about 
the diploma thesis ς tutor approach. 
Homework 4: every student prepares the outline of 
his/hers diploma thesis in the final format with the help 
of the necessary template by giving the chapter 
structure. The overview article and literature must be 
already integrated in the thesis outline. For the 
unfinished chapters, clear steps must be outlined what 
needs to be done in order to finish the diploma thesis. 
  
Completion and defense of the diploma thesis: in 
addition to the lectures, the course includes individual 
work on the diploma thesis under the supervision on the 
thesis advisor. 

 

Temeljna literatura in viri/Readings: 

M. Hladnik. 
tǊŀƪǘƛőƴƛ ǎǇƛǎƻǾƴƛƪ ŀƭƛ ~ƻƭŀ ǎǘǊƻƪƻǾƴŜƎŀ ǳōŜǎŜŘƻǾŀƴƧŀΣ сΦ ǎǇǊŜƳŜƴƧŜƴŀ ƛȊŘΦΣ CƛƭƻȊƻŦǎƪŀ ŦŀƪǳƭǘŜǘŀΣ ¦ƴƛǾŜǊȊŀ Ǿ [ƧǳōƭƧŀƴƛΣ 
Ljubljana, 2002. 
R. K. Wysocki, R. McGary. Effective Project Management, Traditional, Adaptive, Extreme, 3rd Edition. Wiley, 
Indianapolis, IN, 2003. 
D. Allen. Getting Things Done: The Art of Stress-Free Productivity. Penguin Books, 2001. 
internetni viri za preiskovanje znanstvene literature (Google Scholar, Microsoft Academic Research, Web of 
Knowledge, Cobiss, SICRIS). 
Tobias Oetiker Hubert Partl, Irene Hyna in Elisabeth Schlegl (slovenski prevod in priredba Bor Plestenjak). Ne 
najkrajǑi uvod v LATEX2ʁΣ нллс 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ƛȊŘŜƭŀǾŀ ŘƛǇƭƻƳǎƪŜƎŀ ŘŜƭŀΣ ȊŀƪƭƧǳőƴŜ 
ƴŀƭƻƎŜ ƴŀ ǑǘǳŘƛƧǎƪŜƳ ǇǊƻƎǊŀƳǳΦ 
~ǘǳŘŜƴǘŀ ȌŜƭƛƳƻ ƴŀ ǎǘǊǳƪǘǳǊƛǊŀƴ ƴŀőƛƴ ǇǊƛǇŜƭƧŀǘƛ ǾǎŜ 
ǑǘǳŘŜƴǘŜ Řƻ ŘƻōǊƻ ƴŀǇƛǎŀƴŜƎŀ ŘƛǇƭƻƳǎƪŜƎŀ ŘŜƭŀΣ Ǿ 
ǎƪƭŀŘǳ Ȋ ǾǎŜƳƛ ǎǘǊƻƪƻǾƴƛƳƛ ƛƴ ŜǘƛőƴƛƳƛ ȊŀƘǘŜǾŀƳƛ 

The goal of the course is to write the diploma thesis. 
Within the course we direct a student in structured way 
to a successfully completed diploma thesis which meets 
all the required professional and ethical standards. 
The framework of this course will assure that the 
students will take a project based approach to their 



Okvir diplomskega seminarja bo poskrbel, da se na 
ǇǊƻƧŜƪǘƴƛ ƴŀőƛƴ ƭƻǘƛƧƻ ŘŜƭŀ ƴŀ ŘƛǇƭƻƳǎƪŜƳ ŘŜƭǳΦ aŜƴǘƻǊ 
ǇǊƛ ŘƛǇƭƻƳǎƪŜƳ ŘŜƭǳΣ ƪƛ ǎƛ Ǝŀ ōƻ ǑǘǳŘŜƴǘ ƳƻǊŀƭ ƛȊōǊŀǘƛΣ 
ōƻ ƛƳŜƭ ǾƭƻƎƻ ƴŀǊƻőƴƛƪŀΣ ƪƛ ōƻ ǎƪǳǇŀƧ ǎ ǑǘǳŘŜƴǘƻƳ 
definiral temo diplomskega dela. Diplomski seminar pa 
bo poskrbel da bo delo na diplomskem delu 
ƴŀǇǊŜŘƻǾŀƭƻ Ǉƻ ǇǊŜŘǾƛŘŜƴŜƳ ǘŜǊƳƛƴǎƪŜƳ ƴŀőǊǘǳ ƛƴ ƴŀ 
ƳŜǘƻŘƻƭƻǑƪƻ ǇǊƛƳŜǊŜƴ ƴŀőƛƴΦ 
tƻ ǾǎŜōƛƴǎƪƛ Ǉƭŀǘƛ ōƻ ǘƻǊŜƧ ŘŜƭƻ ǇƻǎŀƳŜȊƴŜƎŀ ǑǘǳŘŜƴǘŀ Ǿ 
ƻƪǾƛǊǳ ŘƛǇƭƻƳǎƪŜƎŀ ǎŜƳƛƴŀǊƧŀ ŘƻƭƻőŜƴƻ Ȋ ƴƧŜƎƻǾƻ 
izbrano diplomsko temo, predavanja pa bodo pokrila 
ǎǇƭƻǑƴŀ ȊƴŀƴƧŀ ƻ ǘŜƳΣ ƪŀƪƻ ǎŜ ƭƻǘƛǘƛ ǘŜƎŀ ŘŜƭŀ ƛƴ ƴŀ ƪŀƧ ƧŜ 
potrebno paziti (organizacija dela, osebna 
produktivnost, preiskovanje literature, spletne 
zmogljivosti, pisanje, citiranje, ocenjevanje, objavljanje, 
govorne predstavitve, intelektualna lastnina, etika). Vaje 
pri predmetu pa bodo poskrbele, da bodo rezultati 
ǑǘǳŘŜƴǘǎƪŜƎŀ ŘŜƭŀ ǎǇǊƻǘƛ ƛƴ ǎƪǊōƴƻ ǇǊŜƎƭŜŘŀƴƛ ǾǎŀƧ Ǉƻ 
formalni plati, tako da se bodo mentorji diplomskih del 
ƭŀƘƪƻ ƻǎǊŜŘƻǘƻőƛƭƛ ƭŜ ƴŀ ǾǎŜōƛƴǎƪŜ ǾƛŘƛƪŜΦ 
Cilj predmeta je tudi pretok idej in krepitev kolektiva 
znotraj generacije na osnovi diskusij po ustnih nastopih. 

diploma theses. The thesis advisor selected by the 
student from among the faculty will, together with the 
student, define the topic of the thesis. The Diploma 
seminar will assure that the work on the thesis will 
progress according to the defined schedule and using 
proper methodology. 
The actual work of each student in this diploma seminar 
will be determined by the selection of his diploma topic, 
while the lectures will cover general knowledge on how 
to approach this work (organization of work, personal 
productivity, searching of literature, Internet resources, 
writing, citing, reviewing, publishing, oral presentations, 
intellectual property, ethics). Tutorials will assure that 
all results of the student's work will be carefully and 
timely evaluated at least on formal basis, so that the 
mentors of diploma theses will be able to concentrate 
solely on the actual contents. 
The goal of the seminar is also to encourage the flow of 
ideas and discussions within each generation of 
students after oral presentations. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

Znanje in razumevanje: 
ǾƛȊǳŀƭƴƻ ƛƴ ƭƻƎƛőƴƻ ǳǊŜƧŀƴƧŜ ǘŜƪǎǘƻǾΣ ǎǘǊƻƪƻǾƴƛ ƧŜȊƛƪΣ 
akademsko publiciranje, bibliometrija, intelektualna 
lastnina (patenti, licence, avtorske pravice), etika in 
plagiatorstvo, projektni pristop k doseganju ciljev 
όƪƭŀǎƛőƴƛΣ ŀŘŀǇǘƛǾƴƛ ƛƴ ŜƪǎǘǊŜƳƴƛ ǇǊƻƧŜƪti), delo v skupini, 
javno komuniciranje (ustno, tradicionalni mediji, 
ƳŜŘƳǊŜȌƧŜύΣ ƪǊŜŀǘƛǾƴƻǎǘ ƛƴ ƴŀőǊǘƻǾŀƴƧŜ ƪŀǊƛŜǊŜΦ 
Uporaba: 
Orodja za pisanje akademskih tekstov (LaTeX, BibTeX), 
orodja za iskanje in pregledovanje literature (Google 
Scholar, Microsoft Academic Research, Web of 
Knowledge, Cobiss in SICRIS), 
orodja za govorne predstavitve (MS Power Point, 
Impress, Prezi), sistemi osebne produktivnosti (Getting 
Things Done, Pomodoro), okolja za sodelovanje na 
ƳŜŘƳǊŜȌƧǳΣ ǇƻŘŀǘƪƻǾƴŜ ȊōƛǊƪŜΦ 
Refleksija: 
SpoznaƴƧŜΣ Řŀ ƧŜ ǳǎǇŜǑƴƻ ƪƻƳǳƴƛŎƛǊŀƴƧŜ ƻ ǊŜȊǳƭǘŀǘƛƘ 
svojega dela predpogoj za njegovo ustrezno 
vrednotenje. 
Prenosljive spretnosti - niso vezane le na en predmet: 
LǎƪŀƴƧŜ ƛƴŦƻǊƳŀŎƛƧΣ ǎǇƻǎƻōƴƻǎǘ ǇǊŜŘǎǘŀǾƛǘǾŜ ŘƻǎŜȌƪƻǾ Ǿ 
pisni obliki in v obliki ustne prezentacije so nujen del 
ŘƻōǊŜ ƛƴȌŜƴƛǊǎƪŜ ƛȊƻōǊŀȊōŜΦ 

Knowledge and understanding: 
visual and logical text editing, technical language, 
academic publishing, bibliometry, intellectual property 
(patents, licences, author rights), ethics and plagiarism, 
project approach to achieving goals (classical, adaptive 
and extreme projects), work in groups, public 
communication (oral, traditional media, Internet), 
creativity and career planning. 
Application: 
Tools for writing of academic texts (LaTeX, BibTeX), tools 
for searching and overviewing literature (Google 
Scholar, Microsoft Academic Research, Web of 
Knowledge, Cobiss and SICRIS), tools for oral 
presentations (MS Power Point, Impress, Prezi), systems 
for personal productivity (Getting Things Done, 
Pomodoro), environments for cooperation on the 
Internet, databases for research. 
  
Reflection: 
Realization that successful communication of the results 
ƻŦ ƻƴŜΩǎ ƻǿƴ ǿƻǊƪ ƛǎ ŀ ƴŜŎŜǎǎŀǊȅ ǇǊŜǊŜǉǳƛǎƛǘŜ ŦƻǊ ƛǘǎ 
proper assessment. 
  
Transferable skills: 
Search for information, the ability to present results in 
written form and in the form of oral presentations are 
an essential part of any good engineering education. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Individualno delo z mentorjŜƳΦ tǊŜŘŀǾŀƴƧŀΣ ǇǊŀƪǘƛőƴŜ 
ǾŀƧŜ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǇǊƛ 
ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΣ ǘǳǘƻǊǎƪƛ ƴŀőƛƴ ŘŜƭŀΦ 

Individual work with thesis advisor. Lectures and 
tutorials, oral presentations, homeworks and tutor 
based instruction. 

 



bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

нΦ ƴŀƭƻƎŀ όǇǊŜƎƭŜŘƴƛ őƭŀƴŜƪύ 10,00 % Homework 2 

3. naloga (govorni nastop)             10,00 % Homework 3                   

4. naloga (osnutek dipl. dela)    10,00 % Homework 4             

pisni test o snovi s predavanj        10,00 % Written test     

napisano diplomsko delo                 40,00 % Written diploma thesis 

zagovor diplomskega dela                20,00 % Defense 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to 
University Statute). 

 

Reference nosilca/Lecturer's references: 

5ŜƭŀΣ ƪƛ ƛƭǳǎǘǊƛǊŀƧƻ ǑƛǊƻƪ ǊŀȊǇƻƴ ǊŀȊƭƛőƴƛƘ ǘŜƳΣ ƪƛ ƧƛƘ ƧŜ ƴƻǎƛƭŜŎ ƻōǊŀǾƴŀǾŀƭ Ǿ ǎǾƻƧƛƘ ŘŜƭƛƘΥ 
F. Solina and R. Bajcsy. Recovery of parametric models from range images: The case for superquadrics with global 
deformations. IEEE Transactions on Pattern Analysis and Machine Intelligence, PAMI-12(2):131-147, 1990. 
!Φ WŀƪƭƛőΣ !Φ [ŜƻƴŀǊŘƛǎΣ CΦ {ƻƭƛƴŀΦ {ŜƎƳŜƴǘŀǘƛƻƴ ŀƴŘ wŜŎƻǾŜǊȅ ƻŦ {ǳǇŜǊǉǳŀŘǊƛŎǎϒΣ ǾƻƭǳƳŜ нл ƻŦ /ƻƳǇǳǘŀǘƛƻƴŀƭ 
imaging and vision. Kluwer, Dordrecth, 2010. 
1. !Φ WŀƪƭƛőΣ CΦ {ƻƭƛƴŀΣ [Φ ~ŀƧƴΦ ¦ǎŜǊ ƛƴǘŜǊŦŀŎŜ ŦƻǊ ŀ ōŜǘǘŜǊ ŜȅŜ ŎƻƴǘŀŎǘ ƛƴ ǾƛŘŜƻŎƻƴŦŜǊŜƴŎƛƴƎΦ 5ƛǎǇƭŀȅǎ псΥ нрς36, 

2017. 
2. B. Batagelj, F. Solina. Preservation of an interactive computer-based art installationτa case study. 

International journal of arts & technology 10 (3): 206-230, 2017. 
3. !Φ WŀƪƭƛőΣ aΦ 9ǊƛőΣ LΦ aƛƘŀƧƭƻǾƛŏΣ ¿Φ {ǘƻǇƛƴǑŜƪΣ C {ƻƭƛƴŀΦ ±ƻƭǳƳŜǘǊƛŎ ƳƻŘŜƭǎ ŦǊƻƳ о5 Ǉƻƛƴt clouds: The case study 
ƻŦ ǎŀǊŎƻǇƘŀƎƛ ŎŀǊƎƻ ŦǊƻƳ ŀ нƴŘκоǊŘ ŎŜƴǘǳǊȅ !5 wƻƳŀƴ ǎƘƛǇǿǊŜŎƪ ƴŜŀǊ {ǳǘƛǾŀƴ ƻƴ ƛǎƭŀƴŘ .ǊŀőΣ /ǊƻŀǘƛŀΦ WƻǳǊƴŀƭ 
of Archaeological Science 62 (October 2015: 143ς152, 201 

4. 9Φ tŀǾƭƛƴΣ ¿Φ 9ƭǎƴŜǊΣ ¢Φ WŀƎƻŘƴƛƪΣ .Φ .ŀǘŀƎŜƭƧΣ CΦ {ƻƭƛƴŀΦ CǊƻƳ ƛƭlustrations to an interactive art installation. Journal 
of Information, Communication and Ethics in Society 13 (2): 130-145, 2015. 

5. F. Solina. 15 seconds of fame. Leonardo 37 (2): 105-110, 2004. 
bƻǎƛƭŜŎ ƧŜ ōƛƭ ǳǊŜŘƴƛƪ ǑǘŜǾƛƭƴƛƘ ȊōƻǊƴƛƪƻǾ ƛƴ ŘǾŜƘ ǊŜǾƛƧΣ ƳŜƴǘor pri 12 doktoratih, 40 magisterijih, 140 diplomah. 
Lecturer was editor of several proceedings and two journals, advisor of 12 PhD theses, 40 master theses and 140 
diploma works. 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6749. 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=6749
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~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63203 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: DŀǑǇŜǊ CƛƧŀǾȌ         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

 
predavanja: 

ω LȊƧŀǾƴƛ ƛƴ ǇǊŜŘƛƪŀǘƴƛ ǊŀőǳƴΥ ǊŜǎƴƛőƴƻǎǘƴŀ ǘŀōŜƭŀ ƛƴ 

konstrukcijsko drevo izjavnega izraza, nabori 

ƛȊƧŀǾƴƛƘ ǾŜȊƴƛƪƻǾΣ ǎƪƭŜǇŀƴƧŜ Ǿ ƛȊƧŀǾƴŜƳ ǊŀőǳƴǳΣ 

ǇƻƳƻȌƴƛ ǎƪƭŜǇƛΤ ǇǊŜŘƛƪŀǘƛ ƛƴ ƪǾŀƴǘƛŦƛƪŀǘƻǊƧƛΦ 

ω aƴƻȌƛŎŜΥ ƻǇŜǊŀŎƛƧŜΣ ǎƛǎǘŜƳƛ Ȋ Ŝƴƻ ƴŜȊƴŀƴƪƻΦ 

ω Relacije: lastnosti in operacije, predstavitve, 

ŜƪǾƛǾŀƭŜƴőƴŀ ǊŜƭŀŎƛƧŀΣ ŘŜƭƴŀ ǳǊŜƧŜƴƻǎǘΣ ƻǾƻƧƴƛŎŜΦ 

ω Funkcije in preslikave: injektivnost, surjektivnost, 

inverzna preslikava, kompozitum, Dirichletov 

princip. 

ω aƻő ƳƴƻȌƛŎΥ ǇǊƛƴŎƛǇ ǾƪƭƧǳőƛǘŜǾ ƛƴ ƛȊƪƭƧǳőƛǘŜǾΦ 

ω hǎƴƻǾŜ ǘŜƻǊƛƧŜ ǑǘŜǾƛƭΥ ǊŀȊǑƛǊƧŜƴƛ 9ǾƪƭƛŘƻǾ 

ŀƭƎƻǊƛǘŜƳΣ ƭƛƴŜŀǊƴŜ ŘƛƻŦŀƴǘǎƪŜ ŜƴŀőōŜΣ 9ǳƭŜǊƧŜǾŀ 

funkcija ˒ , modulska aritmetika, RSA 

kriptosistem. 

ω tŜǊƳǳǘŀŎƛƧŜΥ ǊŀőǳƴŀƴƧŜ ǎ ǇŜǊƳǳǘŀŎƛƧŀƳƛΣ ǇŀǊƴƻǎǘ 

permutacij, konjugirane permutacije. 

ω Grafi: izomorfizem grafov, operacije z grafi, 

nekateǊŜ ŘǊǳȌƛƴŜ ƎǊŀŦƻǾΣ ǇƻŘƎǊŀŦƛΣ ǇƻǾŜȊŀƴƻǎǘΣ 

drevesa, Eulerjev in Hamiltonov problem, 

barvanja grafov. 

vaje :  

 
lectures: 

ω Propositional and predicate calculus: truth 

tables, construction trees, complete sets of 

connectives, formal reasoning; predicates and 

quantifiers. 

ω Naive set theory: operations, systems of 

equalities. 

ω Relations: properties and operations, 

equivalence relations, partial orders, closure. 

ω Mappings: injective and surjective mappings, 

inverse mapping, composition, pigeonhole 

principle. 

ω Basic counting: inclusion-exclusion. 

ω Number theory: extended Eucledian algorithm, 

linear Diophantine equations, Euler function ˒Σ 

modular arithmetic, RSA algorithm. 

ω Permutations: computing with permutations, 

parity, conjugate permutations. 

ω Graph theory: isomophism, operations, graph 

families, subgraphs, connectivity, trees and 

forests, Euler and Hamilton graphs, graph 

colourings. 

exercise groups: 



Vaje so deloma avditorne in so namenjene skupinskemu 
ǳǘǊƧŜǾŀƴƧǳ ƻōǊŀǾƴŀǾŀƴŜ ǎƴƻǾƛ Ȋ ǊŀőǳƴǎƪƛƳƛ ǇǊƛƳŜǊƛ ǎ 
ǇƻƳƻőƧƻ ŀǎƛǎǘŜƴǘŀΦ 5Ŝƭƴƻ ǾŀƧŜ ǇƻǘŜƪŀƧƻ ƭŀōƻratorijsko, s 
ǎŀƳƻǎǘƻƧƴƛƳ ŘŜƭƻƳ ǑǘǳŘŜƴǘƻǾ Ȋ ǊŀőǳƴŀƭƴƛƪƻƳΦ tǊƛ 
laboratorijskih vajah se uporablja programska oprema 
Ȋŀ ǎƛƳōƻƭƛőƴƻ ǊŀőǳƴŀƴƧŜ όaŀǘƘŜƳŀǘƛŎŀΣ ƴǇǊΦύΦ 
ŘƻƳŀőŜ ƴŀƭƻƎŜ: 
5ƻƳŀőŜ ƴŀƭƻƎŜ ǎƻ ǇǊŜŘǾƛŘŜƴŜ Ǿ ǘŜŘŜƴǎƪŜƳ ǊƛǘƳǳ ƛƴ 
ƻōǾŜȊƴŜΦ ±ǎŜōƛƴŜ ŘƻƳŀőƛƘ ƴŀƭƻƎ Ǉraviloma sledijo 
temam iz kontaktnih ur. 

Exercise group time is in part devoted to the classical 
blackboard approach, the students solve computational 
problems with some help of TA. In part of the exercise 
groups the students individually solve computerized 
versions of problems using symbolic computation 
software. 
  
homework: 
Homework assignments are distributed on a weekly 
basis. The assignments are obligatory. Their purpose is 
to prepare the students for continuously working on the 
DS topics. 

 

Temeljna literatura in viri/Readings: 

1. DΦ CƛƧŀǾȌΦ 5ƛǎƪǊŜǘƴŜ ǎǘǊǳƪǘǳǊŜΣ ½ŀƭƻȌōŀ CwLΣ [ƧǳōƭƧŀƴŀΣ нлмтΤ ŘƻǎǘƻǇƴƻ ǘǳŘƛ ƴŀ http://matematika.fri.uni-
lj.si/ds/ds.pdf. 

(dodatno) 
1. J. L. Hein. Discrete Structures, Logic, and Computability, Jones & Bartlett, 2001. 
2. ±Φ .ŀǘŀƎŜƭƧΣ {Φ YƭŀǾȌŀǊΦ 5{мΣ 5aC!Σ [ƧǳōƭƧŀƴŀΣ мффтΦ 
3. ±Φ .ŀǘŀƎŜƭƧΣ {Φ YƭŀǾȌŀǊΦ 5{нΣ 5aC!Σ [ƧǳōƭƧŀƴŀΣ нлллΦ 
4. R. J. Wilson, J. J. Watkins. Uvod v teorijo grafov, DMFA, Ljubljana, 1997. 
5. P. Grossman. Discrete mathematics for computing, Macmillan, 2002. 

 

Cilji in kompetence: Objectives and competences: 

½ƳƻȌƴƻǎǘ ƪǊƛǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΦ 
wŀȊǾƻƧ ǾŜǑőƛƴ ƪǊƛǘƛőƴŜƎŀ Σ ŀƴŀƭƛǘƛőƴŜƎŀ ƛƴ ǎƛƴǘŜǘƛőƴŜƎŀ 
ǊŀȊƳƛǑƭƧŀƴƧŀΦ 
/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǇƻƎƭƻōƛǘƛ ǑǘǳŘŜƴǘƻǾƻ ǊŀȊǳƳŜǾŀƴƧŜ 
ƳŀǘŜƳŀǘƛőƴŜ ƭƻƎƛƪŜ ƛƴ ŦƻǊƳŀƭƴŜƎŀ ǎƪƭŜǇŀƴƧŀ ǘŜǊ 
ǑǘǳŘŜƴǘŀ ǎŜȊƴŀƴƛǘƛ Ȋ ƻǎƴƻǾŀƳƛ ŘƛǎƪǊŜǘƴŜ ƳŀǘŜƳŀǘƛƪŜΦ 

Ability of critical thinking. 
Developing skills in critical, analytic and synthetic 
thinking. 
The object of ǘƘŜ ŎƻǳǊǎŜ ƛǎ ǘƻ ŘŜŜǇŜƴ ǎǘǳŘŜƴǘΩǎ 
understanding of mathematical logic and formal 
reasoning, together with the basics of discrete 
mathematics. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
- sposoben izkazati znanje in razumevanje osnovnih 
ǇǊƛƴŎƛǇƻǾ ŘƛǎƪǊŜǘƴŜ ƳŀǘŜƳŀǘƛƪŜΣ ƳŀǘŜƳŀǘƛőƴŜ ƭƻƎƛƪŜ ƛƴ 
ƴƧǳƴŜ ǳǇƻǊŀōŜ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳΣ 
- razumel pojem formalnega dokaza in ga v omejenih 
pogojih sposoben rekonstruirati samostojno, 
- razumel in uporabljal znaƴƧŜ ƛȊ ƻǎƴƻǾƴƛƘ ƳŀǘŜƳŀǘƛőƴƛƘ 
ǎǘǊǳƪǘǳǊΣ ƳƴƻȌƛŎΣ ǊŜƭŀŎƛƧ ƛƴ ǇǊŜǎƭƛƪŀǾΣ 
- ǇƻȊƴŀƭ ƻǎƴƻǾŜ ƪƻƳōƛƴŀǘƻǊƛőƴŜƎŀ ǇǊŜǑǘŜǾŀƴƧŀΣ 
- ǳǇƻǊŀōƭƧŀƭ ƻǎƴƻǾƴŜ ǊŜȊǳƭǘŀǘŜ ǘŜƻǊƛƧŜ ǑǘŜǾƛƭ ƛƴ ƳƻŘǳƭǎƪŜ 
aritmetike, 
- ǊŀȊǳƳŜƭ ŀƭƎŜōǊŀƛőƴŜ ǇƻƧƳŜ ǘŜƻǊƛƧŜ ǇŜǊƳǳǘŀŎƛƧΣ 
- razumel in uporabljal osnovne pojme iz teorije grafov, 
- sposoben formulirati nekatere probleme 
ƪƻƳōƛƴŀǘƻǊƛőƴŜ ƻǇǘƛƳƛȊŀŎƛƧŜ Ǿ ƧŜȊƛƪǳ ǘŜƻǊƛƧŜ ƎǊŀŦƻǾΦ 

After the completion of the course a student will be able 
to: 
- understand the basic principles of discrete 
mathematics, mathematical logic and their application 
in computer science, 
- understand the notion of a formal proof and in a 
limited sense construct an example independently, 
- understand and use the knowledge on basic 
mathematical structures, sets, relations, mappings, 
- know the basics of counting, 
- use the fundamentalf results of number theory and 
modular arithmetic, 
- understand the algebraic background of permutations, 
- understand and use the basic notions of graph theory, 
- formulate several problems of combinatorial 
optimization as grah problems. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǊŀőǳƴǎƪŜ ǾŀƧŜ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛ ƛƴ ŘŜƭƻƳ Ȋ 
ǊŀőǳƴŀƭƴƛƪƛΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ 
ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ Ȋ ŘƻƳŀőƛƳƛ ƴŀƭƻƎŀƳƛΣ ƴŀ ǎŀƳƻǎǘƻƧƴŜƳ 
ŘŜƭǳ Ȋ ǊŀőǳƴŀƭƴƛƪƻƳ ǊŀőǳƴŀƭƴƛƪƻƳ ƛƴ ǳǇƻǊŀōƻ 
ǇǊƻƎǊŀƳǎƪŜ ƻǇǊŜƳŜ Ȋŀ ǎƛƳōƻƭƛőƴƻ ǊŀőǳƴŀƴƧŜΦ 

Lectures, exercise groups, homework assignments. The 
focus lies in continuous work with home assignments, 
individual work using computer and symbolic 
computation software. 

http://matematika.fri.uni-lj.si/ds/ds.pdf
http://matematika.fri.uni-lj.si/ds/ds.pdf


 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛύ  50,00 % Continuing (homework, midterm exams) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όƛȊǇƛǘύ 50,00 % Final (written exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

мΦ CLW!±¿Σ DŀǑǇŜǊΣ ²hh5Σ 5ŀǾƛŘ wƛŎƘŀǊŘΦ DǊŀǇƘ ƳƛƴƻǊǎ ŀƴŘ ƳƛƴƛƳǳƳ ŘŜƎǊŜŜΦ ¢ƘŜ 9ƭŜŎǘǊƻƴƛŎ ƧƻǳǊƴŀƭ ƻŦ 
combinatorics, ISSN 1077-8926. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.). 
нΦ 5¦Wah±L0Σ ±ƛŘŀΣ CLW!±¿Σ DŀǑǇŜǊΣ Whw9¢Σ DǿŜƴŀšƭΣ {¦[!bY9Σ ¢ƘƻƳΣ ²hh5Σ 5ŀvid Richard. On the maximum 
number of cliques in a graph embedded in a surface. European journal of combinatorics, ISSN 0195-6698, 2011, vol. 
32, no. 8, str. 1244-1252. 
оΦ ![!aΣ aǳƘŀƳƳŀŘ WŀǿŀƘŜǊǳƭΣ /I!t[L/YΣ {ǘŜǾŜƴΣ CLW!±¿Σ DŀǑǇŜǊΣ Y!¦Ca!bbΣ aƛŎƘŀŜƭΣ Yh.h¦ROV, Stephen G., 
PUPYREV, Sergey. Threshold-coloring and unit-ŎǳōŜ ŎƻƴǘŀŎǘ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ƎǊŀǇƘǎΦ ±Υ .w!b5{¢&5¢Σ !ƴŘǊŜŀǎ 
όǳǊΦύΣ W!b{9bΣ Yƭŀǳǎ όǳǊΦύΣ w9L{/I¦YΣ wǸŘƛƎŜǊ όǳǊΦύΦ DǊŀǇƘ-theoretic concepts in computer science : 39th 
International Workshop, WG нлмоΣ [ǸōŜŎƪΣ DŜǊƳŀƴȅΣ WǳƴŜ мф-21, 2013 : revised papers, WG 2013, 39th 
International Workshop on Graph-Theoretic Concepts in Computer Science, June 19 - нмΣ нлмоΣ [ǸōŜŎƪΣ DŜǊƳŀƴȅΣ 
(Lecture notes in computer science, ISSN 0302-9743, 8165). Heidelberg [etc.]: Springer. cop. 2013, str. 26-37. 
пΦ CLW!±¿Σ DŀǑǇŜǊΣ tL{!b{YLΣ ¢ƻƳŀȌΣ w¦{Σ WŜǊƴŜƧΦ {ǘǊƻƴƎ ǘǊŀŎŜǎ ƳƻŘŜƭ ƻŦ ǎŜƭŦ-assembly polypeptide structures. 
MATCH Communications in Mathematical and in Computer Chemistry, ISSN 0340-6253, 2014, vol. 71, no. 1, str. 
199-212. 
рΦ CLW!±¿Σ DŀǑǇŜǊΣ b!Y!ah¢hΣ !ǘǎǳƘƛǊƻΦ hŘŘ ŎƻƳǇƭŜǘŜ ƳƛƴƻǊǎ ƛƴ ŜǾŜƴ ŜƳōŜŘŘƛƴƎǎ ƻƴ ǎǳǊŦŀŎŜǎΦ 5ƛǎŎǊŜǘŜ 
Mathematics, ISSN 0012-365X. [Print ed.], 2016, vol. 339, iss. 1, str. 165-178. 
Celotna bibliografija je dostopna na SICRISu: 
http://www.sicris.si/search/rsr.aspx?lang=slv&id=9390. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: 9ƪƻƴƻƳƛƪŀ ƛƴ ǇƻŘƧŜǘƴƛǑǘǾƻ 

Course title: Economics and Entrepreneurship 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ  Letni 

 

Univerzitetna koda predmeta/University course code: 63248 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: ¢ƻƳŀȌ IƻǾŜƭƧŀ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

±ǎŜōƛƴǎƪƛ ǇƻǳŘŀǊƪƛ ǇǊŜŘƳŜǘŀ ǾƪƭƧǳőǳƧŜƧƻ ǊŀȊǳƳŜǾŀƴƧŜΥ 
ω Osnovnih ekonomskih konceptov 
ω tƻǎŜōƴƻǎǘƛ ǇƻŘƧŜǘƴƛǑƪŜƎŀ ǇǊƻŎŜǎŀ 
ω osnovnih pojmov v poslovno ς ǊŀőǳƴƻǾƻŘǎƪƛƘ 

izkazih 
ω konceptov, pomembnih za sprejemanje poslovnih 
ƻŘƭƻőƛǘŜǾ ƛƴ ŀƴŀƭƛȊŜ ǳǎǇŜƘŀ ǇƻǎƭƻǾŀƴƧŀ 

ω őŀǎƻǾƴƛ ǾǊŜŘƴƻǎǘƛ ŘŜƴŀǊƧŀ 
ω konceptov pomembnih za razvijanƧŜ ǇƻŘƧŜǘƴƛǑƪŜ 
ǇǊƛƭƻȌƴƻǎǘƛ 

ω ƳŜǘƻŘƻƭƻƎƛƧŜ ǇǊƛǇǊŀǾŜ ǇƻǎƭƻǾƴŜƎŀ ƴŀőǊǘŀ 
ω ǳǇƻǊŀōŜ ǇƻǎƭƻǾƴŜƎŀ ƴŀőǊǘŀ Ȋŀ ǇǊƛŘƻōƛǾŀƴƧŜ 
ǎǊŜŘǎǘŜǾΣ ƎǊŀŘƛǘŜǾ ǇƻŘƧŜǘƴƛǑƪŜ ǎƪǳǇƛƴŜ ƛƴ ƴŀŘȊƻǊ 
doseganja zastavljenih ciljev 

ω poslovnih modelov za rast podjetja 

The contents of the course include understanding of : 
ω key concepts from economic theory 
ω specificities of entrepreneurship process 
ω key concepts in business ς accounting statements 
ω concepts that are important for business decision 

making and assessment of business making 
effectiveness 

ω time value of money 
ω concepts that are important for development of 

business opportunities 
ω use of methodology of business plan 
ω use of business plan for resource assembly, 

entrepreneurial team formation and control of 
entrepreneurial goal attainment 

ω business model for further growth 

 

Temeljna literatura in viri/Readings: 

5ǊƴƻǾǑŜƪΣ aΦΣ {ǘǊƛǘŀǊΣ wΦ όнллтύΦ tǊƛǊƻőƴƛƪ Ȋŀ ǇƛǎŀƴƧŜ ǇƻǎƭƻǾƴŜƎŀ ƴŀőǊǘŀΦ [ƧǳōƭƧŀƴŀΥ 9ƪƻƴƻƳǎƪŀ ŦŀƪǳƭǘŜǘŀΣ нллпΦ 
IƻőŜǾŀǊ aΦΣ LƎƭƛőŀǊ {ΦΣ ½ŀƳŀƴ aΦΥ hǎƴƻǾŜ ǊŀőǳƴƻǾƻŘǎǘǾŀΣ 9ƪƻƴƻƳǎƪŀ ƛƴ ƴŀƭƻƎŜΦ [ƧǳōƭƧŀƴŀΥ 9ƪƻƴƻƳǎƪŀ ŦŀƪǳƭǘŜǘŀΣ 
2007. 
Blank, Steve, Dorf, Bob: The Startup Owner's Manual: The Step-By-Step Guide for Building a Great Company, 2012. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘŜ ǎŜȊƴŀƴƛǘƛ Ȋ ƻǎƴƻǾƴƛƳƛ 
ekonomskimi, poslovno-ŦƛƴŀƴőƴƛƳƛ ƪŀǘŜƎƻǊƛƧŀƳƛ ƛƴ 
ǇǊƻŎŜǎƻƳ ǊŀȊǾƻƧŀ ƛƴ ǇǊŜǾŜǊƧŀƴƧŀ ǇƻŘƧŜǘƴƛǑƪŜ ǇǊƛƭƻȌƴƻǎǘƛΦ 

The goal of the course is that student understands key 
economic, business & accounting concepts and with 
process of opportunity development and assessment. 



~ǘǳŘŜƴǘ ƻǎǾƻƧƛ ƻǎƴƻǾƴŀ ȊƴŀƴƧŀ ǇƻƳŜƳōƴŀ Ȋŀ ǊŀȊǾƻƧ ƛƴ 
ƛȊƪƻǊƛǑőŀƴƧŜ ǇƻǎƭƻǾƴƛƘ ǇǊƛƭƻȌƴƻǎǘƛ ƛƴ ȊƴŀƴƧŀΣ ǇƻǾŜȊŀƴŀ Ȋ 
ƳŜǘƻŘƻƭƻƎƛƧƻ ǇƻǎƭƻǾƴŜƎŀ ƴŀőǊǘƻǾŀƴƧŀΦ ~ǘǳŘŜƴǘ ƻǎǾƻƧƛ 
poznavanje osnovnih poslovnih modelov rasti podjetja. 

Student acquires key knowledge for development and 
exploitation of entrepreneurial opportunities and 
methodology for business planning. Student 
understands core business models for growth of a 
venture. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛjski rezultati: Intended learning outcomes: 

Znanje in razumevanje: 
~ǘǳŘŜƴǘ ƻǎǾƻƧƛ ǘŜƘƴƛƪŜ ƛȊōƛǊŀƴƧŀ ǇƻǎƭƻǾƴƛƘ ƛŘŜƧΣ ǊŀȊǾƛƧŀƴƧŀ 
ǇƻǎƭƻǾƴƛƘ ƛŘŜƧ Ǿ ǇƻǎƭƻǾƴŜ ǇǊƛƭƻȌƴƻǎǘƛ ǘŜǊ ǘŜƘƴƛƪŜ 
ǾǊŜŘƴƻǘŜƴƧŀ ǇƻǎƭƻǾƴƛƘ ǇǊƛƭƻȌƴƻǎǘƛΦ ~ǘǳŘŜƴǘ ƻǎǾƻƧƛ 
ƻǎƴƻǾŜ ǇƻǎƭƻǾƴŜ ƛƴ ǊŀőǳƴƻǾƻŘǎƪŜ ƪƻƴŎŜǇǘŜ ƛƴ ƧƛƘ Ȋƴŀ 
ǾǎŜōƛƴǎƪƻ ǳǇƻǊŀōƭƧŀǘƛΦ ~ǘǳŘŜƴǘ ǊŀȊǳƳŜ ǇƻƧƳŜΣ 
zakonitosti, strukture, procese, relacije in postopke v 
ǇƻǎƭƻǾŀƴƧǳ ǘŜǊ Ȋƴŀ Ǉƻǎƪŀǘƛ ǇƻǾŜȊŀǾŜ ǎ ǇǊŀƪǎƻΦ ~ǘǳŘŜƴǘ 
ƻǎǾƻƧƛ ƳŜǘƻŘƻƭƻƎƛƧƻ ǇǊƛǇǊŀǾŜ ǇƻǎƭƻǾƴŜƎŀ ƴŀőǊǘŀΦ 
Uporaba 
Predmet je tesno povezan s poslovno prakso. Spretnosti 
ǳǇƻǊŀōƴŜ Ǿ ƴŀőǊǘƻǾŀƴƧǳ Ǌŀǎǘƛ ƛƴ Ǌŀzvoja podjetja. 
Refleksija: 
~ǘǳŘŜƴǘ ōƻƭƧŜ ǊŀȊǳƳŜ ƭŀǎǘƴŜ ƛȊƪǳǑƴƧŜΣ ƪƛ ƛȊƘŀƧŀƧƻ ƛȊ 
ǇƻǎƭƻǾƴŜ ǇǊŀƪǎŜΣ ǇǊƛŘƻōƛ ǎǇǊŜǘƴƻǎǘƛ ƪǊƛǘƛőƴŜƎŀ 
ƻǾǊŜŘƴƻǘŜƴƧŀ ǎƪƭŀŘƴƻǎǘƛ ƳŜŘ ǘŜƻǊŜǘƛőƴƛƳƛ ƴŀőŜƭƛ ƛƴ 
ǇǊŀƪǘƛőƴƛƳ ǊŀǾƴŀƴƧŜƳ ƛǇŘΦ 
Prenosljive spretnosti: 
~ǘǳŘŜƴǘ ǇǊƛŘƻōƛ ǎǇǊŜǘƴƻǎǘƛΣ zbiranja in interpretiranja 
ǇƻŘŀǘƪƻǾ ƛȊ ǊŀȊƭƛőƴƛƘ ǇƻŘŀǘƪƻǾƴƛƘ ǾƛǊƻǾΣ ǳǇƻǊŀōŀ LY¢ ƛƴ 
ŘǊǳƎƛƘ ŘƛŘŀƪǘƛőƴƛƘ ǇǊƛǇƻƳƻőƪƻǾΣ ǎǇǊŜǘƴƻǎǘƛ ǳǎǘƴŜƎŀ ƛƴ 
ǇƛǎƴŜƎŀ ǎǇƻǊŀȊǳƳŜǾŀƴƧŀΣ ǘŜǊ ǳőƛƴƪƻǾƛǘƛƘ ƧŀǾƴƛƘ 
predstavitev. 

Knowledge and understanding: 
Student uses basic techniques of opportunity 
development and techniques for entrepreneurial 
opportunity exploration and assessment. Student 
acquires basic business and accounting terminology and 
its contextual use. Student understands concepts, rules, 
structures, processes, and relationships in business 
economics and knows how to relate them to business 
practice. Student acquires methodology of business plan 
prepartion. 
Application: 
The course gives strong emphasis to practical use of 
acquired skills and knowledge and thus develops the 
students' ability to set up, run and grow a business. 
Reflection: 
Based on theoretical knowledge, the student will be 
able to recognize the patterns of entrepreneurial 
behaviour when faced with best practices of 
entrepreneurs and on the basis of this connect theory 
with practical decisions. 
Transferable skills: 
Student develops ability to gather, interpret and 
appropriately use various sources of information, 
capabilities of critical thinking, effective communication 
and public speaking. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja: 3 ure na teden 
~ǘǳŘŜƴǘƛ ƴŀ ǇǊŜŘŀǾŀƴƧƛƘ ƻǎǾƻƧƛƧƻ ǇƻȊƴŀǾŀƴƧŜ ƛƴ 
razumevanje osnovnih, predhodno omenjenih, 
ƪƻƴŎŜǇǘƻǾ ƛƴ ƳŜǘƻŘƻƭƻƎƛƧŜ ǇƻǎƭƻǾƴŜƎŀ ƴŀőǊǘƻǾŀƴƧŀΦ bŀ 
ǇǊŜŘŀǾŀƴƧƛƘ ǳǇƻǊŀōƭƧŀƳƻ ǑǘǳŘƛƧŜ ǇǊƛƳŜǊƻǾΣ ǾƛŘŜƻ 
posnetke in obiske znanih podjetij, da ōƛ ǑǘǳŘŜƴǘƻƳ őƛƳ 
ōƻƭƧ ǇǊƛōƭƛȌŀƭƛ ǇƻŘƧŜǘƴƛǑƪƻ ǇǊŀƪǎƻΦ 
Vaje: 2 uri na teden 
bŀ ǾŀƧŀƘ ǑǘǳŘŜƴǘƛ ǳǘǊƧǳƧŜƧƻ ǘŜƻǊŜǘƛőƴƻ ȊƴŀƴƧŜ ƛƴ 
koncepte, pridobljene na predavanjih. To znanje 
ǇǊŀƪǘƛőƴƻ ǇǊŜǾŜǊƧŀƧƻ ƴŀ ǇǊƛǇǊŀǾƛ ǇƻǎƭƻǾƴŜƎŀ ƴŀőǊǘŀΦ { 
ǘŜƳ ƴŀƳŜƴƻƳ ǑǘǳŘŜƴǘƛ ŘŜƭŀƧƻ Ǿ ǎƪǳǇƛƴŀƘ Ǉƻ р őƭŀƴƻǾΦ 
Na koncu predmeta sledi prezentacija pripravljenih 
ǇƻǎƭƻǾƴƛƘ ƴŀőǊǘƻǾΦ 

Lectures: 3 hours per week. 
In lectures students gain knowledge of above -
mentioned basic concepts, methodology of 
entrepreneurial process and planning of new ventures. 
Case studies are often used and guest visits from 
entrepreneurs (and also videos) are used to convey to 
students the practical experience of entrepreneurship. 
 
Tutorials: 2 hours per week. 
In tutorials, the theoretical knowledge discussed in 
lectures is reinforced. Students practically implement 
their knowledge on business plan development. The 
students work in groups of maximum 5 members. At the 
end of the course, business plans are evaluated and 
presented in front of the class. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛύ 50,00 % Continuing (homework, midterm exams) 

Projektno delo 50,00 % Project work 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 



 

Reference nosilca/Lecturer's references: 

[9±{¢9YΣ !ƭŜǑΣ Ih±9[W!Σ ¢ƻƳŀȌΣ t¦/LI!wΣ !ƴŘǊŜƧŀΦ L¢ ƎƻǾŜǊƴŀƴŎŜ ƳŜŎƘŀƴƛǎƳǎ ŀƴŘ ŎƻƴǘƛƴƎŜƴŎȅ ŦŀŎǘƻǊǎ Υ ǘƻǿŀǊŘǎ 
an adaptive it governance model. Organizacija : revija za management, informatiko in kadre, ISSN 1318-5454. 
[Tiskana izd.], nov. 2018, vol. 51, no. 4, str. 286-310. 
YhWL0Σ !ƭŜƪǎŀƴŘŀǊΣ Ih±9[W!Σ ¢ƻƳŀȌΣ ±!±th¢L2Σ 5ŀƳƧŀƴΦ hƎǊƻŘƧŜ Ȋŀ ƛȊōƻƭƧǑŀƴƧŜ ǇǊƻŎŜǎƻǾ ǊŀȊǾƻƧŀ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ 
ǎƛǎǘŜƳƻǾ Ȋ ǳǇƻǊŀōƻ ƘŜǾǊƛǎǘƛƪ Ȋŀ ƛȊōƻƭƧǑŀǾŜ ǎǇƭƻǑƴƛƘ ǇƻǎƭƻǾƴƛƘ ǇǊƻŎŜǎƻǾΦ 9ƭŜƪǘǊƻǘŜƘƴƛǑƪƛ ǾŜǎǘƴƛƪΣ L{{b ллмо-5852. 
[Slovenska tiskana ƛȊŘΦϐΣ нлмсΣ ƭŜǘƴΦ уоΣ ǑǘΦ мκнΣ ǎǘǊΦ пт-53. 
a!IbL2Σ ±ƛƭƧŀƴΣ Ih±9[W!Σ ¢ƻƳŀȌΦ ¢ƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ŘƛŦŦǳǎƛƻƴ ƻŦ ƛƴƴƻǾŀǘƛƻƴ ǘƘŜƻǊȅ ŦŀŎǘƻǊǎ ƻƴ ǳƴŘŜǊƎǊŀŘǳŀǘŜ 
students' adoption of Scrum. International journal of engineering education, ISSN 0949-149X, 2016, no. 5, part A, 
str. 2121-2133. 
±wIh±9/Σ {ƛƳƻƴΣ Ih±9[W!Σ ¢ƻƳŀȌΣ ±!±th¢L2Σ 5ŀƳƧŀƴΣ YwL{t9wΣ aŀǊƧŀƴΦ 5ƛŀƎƴƻǎƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ Ǌƛǎƪǎ ƛƴ 
software projects : Stakeholder resistance. International journal of project management, ISSN 0263-7863. [Print 
ed.], Aug. 2015, vol. 33, iss. 6, str. 1262-1273 
Ih±9[W!Σ ¢ƻƳŀȌΣ ±!{L[9/!{Σ hƭŜƎŀǎΣ ±!±th¢L2Σ 5ŀƳƧŀƴΦ 9ȄǇƭƻǊƛƴƎ ǘƘŜ ƛƴŦƭǳŜƴŎŜǎ ƻŦ ǘƘŜ ǳǎŜ ƻŦ ŜƭŜƳŜƴǘǎ 
comprising information system development methodologies on strategic business goals. Technological and 
economic development of economy, ISSN 2029-4913. [Print ed.], 2015, vol. 21, no. 6, str. 885-898 
Ih±9[W!Σ ¢ƻƳŀȌΣ ±!{L[9/!{Σ hƭŜƎŀǎΣ w¦tbLYΣ wƻƪΦ ! ƳƻŘŜƭ ƻŦ ƛƴŦƭǳŜƴŎŜǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ƻƴ 
strategic information systems planning success in an enterprise. Technological and economic development of 
economy, ISSN 2029-4913. [Print ed.], 2013, vol. 19, no. 3, str. 465-488 
Ih±9[W!Σ ¢ƻƳŀȌΦ LƴŦƻǊƳŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅ ŘŜǇƭƻȅƳŜƴǘ ƛƴ ŀ ǘǊŀƴǎƛǘƛƻƴ ŜŎƻƴƻƳȅ Υ ǊŜǎǳƭǘǎ ŦǊƻƳ {ƭƻǾŜƴƛŀΦ Ekonomski 
ŀƴŀƭƛ Υ ƴŀǳőƴƻ-ǎǘǊǳőƴƛ őŀǎƻǇƛǎ 9ƪƻƴƻƳǎƪƻƎ Ŧŀkulteta u Beogradu, ISSN 0013-3264, 2009, vol. 54, no. 183, str. 56-88 
Celotna bibliografija je dostopna na SICRISu: 
https://www.sicris.si/public/jqm/search_basic.aspx?lang=slv&opdescr=search&opt=2&subopt=1&code1=cmn&cod
e2=auto&search_term=toma%C5%BE%20hovŜƭƧŀ όȊŀ ƛȊǊΦ ǇǊƻŦΦ ŘǊΦ ¢ƻƳŀȌ IƻǾŜƭƧŀύ 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Elektronsko poslovanje 

Course title: Electronic Business 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63249 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: 5Ŝƴƛǎ ¢ǊőŜƪ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Poglavja predmeta obsegajo: 
Uvod in temeljne definicije. 
Kratek zgodovinski pregled razvoja e-poslovanja. 
Sistemski pogled na e-poslovanje skozi analizo 
ƎŜƴŜǊƛőƴƛƘ ǎǘǊǳƪǘǳǊ όȊǳƴŀƴƧŜ ƛƴ ƴƻǘǊŀƴƧŜ ƭƻƎƛǎǘƛőƴŜ ǾŜǊƛƎŜ 
ƛƴ ǾŜǊƛƎŜ ŘƻŘŀƴŜ ǾǊŜŘƴƻǎǘƛ ǘŜǊ ǾǇƭƛǾ ƻŘƭƻőŀƴƧŀ ƴŀ 
ƴƧƛƘƻǾƻ ƻōƴŀǑŀƴƧŜύΦ 
¢ŜƘƴƻƭƻǑƪƛ ǾƛŘƛƪƛΥ wLtΣ ·a[Σ ǎǇƭŜǘƴŜ ǎǘƻǊƛǘǾŜΣ 
komponentne arhitekture, digitalnƛ Ǉƭŀőƛƭƴƛ ǎƛǎǘŜƳƛ 
ό.ƛǘ/ƻƛƴύΣ ǎŜƳŀƴǘƛőƴƛ ǎǇƭŜǘΣ ƛƴǘŜǊƴŜǘ ǎǘǾŀǊƛΣ ƳƻōƛƭƴŜ 
aplikacije. 
Organizacijski vidiki: evolucija poslovnih funkcij, 
procesov in informacijskih sistemov, novi poslovni 
modeli, revizijski postopki - COBI. 
Zakonodajni vidiki s poudarkom na ZEPEP, ZEPEP-A, ter 
ZEKOM. 
{ǇŜŎƛŦƛőƴƛ ǾƛŘƛƪƛ ƴŀőǊǘƻǾŀƴƧŀ ƛƴ ǾǇŜƭƧŀǾŜ ǎƛǎǘŜƳƻǾ Ŝ-
ǇƻǎƭƻǾŀƴƧŀΥ ǎǇǊŜƳŜƳōŜ ǎǘǊŀǘŜǑƪŜƎŀ ƴŀőǊǘƻǾŀƴƧŀ L{Σ 
uporaba formalnih metod (jezik Z), skladnost s standardi 
kot je Common Criteria. 
Varovanje intelektualne lastnine. 
1. ½ŀƪƭƧǳőƪƛ. 
2. !ŘŘŜƴŘǳƳΥ aƛƴƛ ǾƭƻȌƪƛ ǎ ǇǊŀƪǘƛőƴƛƳ ŘŜƭƻƳΣ ƪƛ 
ǇƻƪǊƛǾŀƧƻ ƴŀƧƴƻǾŜƧǑŜ ǘǊŜƴŘŜΦ 

The course contains the following themes: 
1. Introduction and basic definitions. 
2. Short historical overview of the e-business field. 
3. Systemic view on e-business through its generic 

structures (internal and external logistic and value 
added chains, the influence of decision making on 
their behavior). 

4. Technological views: EDI, XML, web services, 
component architectures, digital payment systems 
(BitCoin), semantic web technologies, internet of 
things and mobile applications. 

5. Organizational views: evolution of business 
functions, processes and information systems, new 
business models, auditing procedures (COBIT). 

6. Legislation views with emphasis on ZEPEP, ZEPEP-A, 
ZEKOM. 

7. Specific views related to development and 
introduction of e-business systems: strategic 
planning changes, use of formal methods (language 
Z), and compliance with standards like Common 
Criteria. 

8. Intelectual property issues. 
9. Conclusions. 
10. Addendum: Mini practical tasks covering the latest 

selected technological trends. 

 

Temeljna literatura in viri/Readings: 



5Φ ¢ǊőŜƪΥ Elektronsko poslovanje, kopije prosojnic, FRI, Ljubljana, 2017. 
Dodatna literatura / Additional literature: 
R. Kalakota: E-business, Addison Wesley, New York, 2002. 
Dave Chaffey: E-Business and E-Commerce Management, FT Prentice Hall, 2011. 
Sterman J.: Business Dynamics, Prentice Hall, 2002. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǎŜȊƴŀƴƛǘƛ ǑǘǳŘŜƴǘŀ ǎ ǘŜƘƴƻƭƻǑƪƛƳƛΣ 
organizacijskimi in zakonskimi (pravnimi) znanji, ki jih 
ǇǊƛƴŀǑŀ ŜƭŜƪǘǊƻƴǎƪƻ ǇƻǎƭƻǾŀƴƧŜ όǘŜǊ ƴŀƧƴƻǾŜƧǑƛƳƛ ǘǊŜƴŘƛ 
ƴŀ ǘŜƳ ǇƻŘǊƻőƧǳύΦ tƻǳŘŀǊŜƪ ƧŜ ƴŀ ǇǊŀƪǘƛőƴƛ 
ǳǎǇƻǎƻōƭƧŜƴƻǎǘƛ ǑǘǳŘŜƴǘŀΣ ǎŀƧ ǎŜ ǑǘǳŘŜƴǘ ƴŀǳőƛ 
modelirati poslovni (pod)proces, razvije ustrezno 
aplikacijo za e-poslovanje v okviru tega (pod)procesa in 
jo integrira v zaledni informacijski sistem. 
Kategorizirane kompetence: 
-{Ǉƻǎƻōƴƻǎǘ ŘŜŦƛƴƛǊŀƴƧŀΣ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ 
ƪǊŜŀǘƛǾƴƛƘ ǇǊƻŦŜǎƛƻƴŀƭƴƛƘ ƛȊȊƛǾƻǾ ƴŀ ǇƻŘǊƻőƧǳ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ in informatike. 
-Sposobnost profesionalnega komuniciranja v 
materinem in tujem jeziku. 
-Sposobnost biti skladen z varnostnimi, funkcionalnimi 
in okoljskimi zahtevami. 
-Sposobnost razumevanja in uporabe znanja 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ ƴŀ ŘǊǳƎƛƘ ǊŜƭŜǾŀƴǘƴƛƘ 
ǇƻŘǊƻőƧƛƘ όƻǊƎŀƴƛȊŀŎƛƧŀΣ ƛǘŘΦύΦ 
-{Ǉƻǎƻōƴƻǎǘ ǎŀƳƻǎǘƻƧƴŜƎŀ ǊŜǑŜǾŀƴƧŀ ƛƴ ƛȊǾŜŘōŜ ƳŀƴƧ 
ȊŀƘǘŜǾƴƛƘ ƻȊΦ ƳŀƴƧ ƪƻƳǇƭŜƪǎƴƛƘ ƛƴȌŜƴƛǊǎƪƛƘ ƛƴ 
ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ ƻǇǊŀǾƛƭ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΦ 

The objective of the course is to familiarize students 
with technological, organizational and legal knowledge 
that is required in e-business along with the latest 
trends in this area. The emphasis is on practical skills, 
i.e., students model a business (sub)process, develop a 
necessary e-business application and integrate it with 
the background information system. 
Categorized competences: 
- The ability to define, understand and solve creative 
professional challenges in computer and information 
science. 
- The ability of professional communication in the native 
language as well as in a foreign language. 
- Compliance with security, functional, economic and 
environmental principles. 
- The ability to understand and apply computer and 
information science knowledge to other technical and 
relevant fields (organisational science, etc). 
-The ability to independently perform less demanding 
and less complex engineering and organisational tasks 
requiering the application of in computer and 
information systems domain. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ƻǇǊŀǾƭƧŜƴŜƳ ǇǊŜŘƳŜǘǳ ōƻ ǑǘǳŘŜƴǘΥ 
-razumel koncepte elektronskega poslovanja; 
-ǇƻȊƴŀƭ ƪƭƧǳőƴŜ ǇƻǎƭƻǾƴŜ ǊŜǑƛǘǾŜ ǎ ǇƻŘǊƻőƧŀ Ŝ-
poslovanja: 
-ǎǇƻǎƻōŜƴ ǊŀȊǾƻƧŀ ƻǎƴƻǾƴƛƘ ǊŜǑƛǘŜǾ ǎ ǇƻŘǊƻőƧŀ Ŝ-
poslovanja in njihovega upravljanja; 
-sposoben integracije pridobljenih znanj z drugimi 
ǇǊƛŘǊǳȌŜƴƛƳƛ ƛƴȌŜƴƛǊǎƪƛƳƛ ǇƻŘǊƻőƧƛΣ ǇǊŜŘǾǎŜƳ ǊŀȊǾƻƧŀ 
informacijskih sistemov ter spletnih in mobilnih 
aplikacij; 
-ƻōǾƭŀŘŀƭ ǘŜƳŜƭƧƴŜ ƪƻƴŎŜǇǘŜ ǇƻŘƧŜǘƴƛǑƪŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΤ 
-sposoben samostojne pisne in ustne predstavitve 
ǇǊƻōƭŜƳŀǘƛƪŜ ǎ ǇƻŘǊƻőƧŀ Ŝ-poslovanja. 

After completing this course a student will: 
-understand the key concepts of e-business; 
-know the key business solutions in the area of e-
business; 
-be able to develop basic solutions for e-business and 
their administration; 
-will know how to integrate acquired knowledge with 
associated engineering areas, in particular information 
systems development, web and mobile applications; 
-will be familiar with the basic principles of business 
thinking; 
-will be able to prepare short articles and their oral 
presentations with themes in the area of e-business. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

PredŀǾŀƴƧŀΣ ǾŀƧŜ ǎ ǇǊƻƧŜƪǘƴƛƳ ŘŜƭƻƳ όǇǊŀƪǘƛőƴŜ 
prototipne implementacije), lastne predstavitve. 
¦ŘŜƭŜȌōŀ ƴŀ ǾŀƧŀƘ ƧŜ ƻōǾŜȊƴŀ όȊŀƘǘŜǾŀƴ ǇǊƻŎŜƴǘ 
ǳŘŜƭŜȌōŜ ǎŜ Řƻƭƻőƛ ƻō ȊŀőŜǘƪǳ ǑǘǳŘƛƧǎƪŜƎŀ ƭŜǘŀύΦ 
bƻǎƛƭŜŎ ǇǊŜŘƳŜǘŀ ƭŀƘƪƻ Řƻƭƻőƛ ƻōǾŜȊƴƻ ǳŘŜƭŜȌōƻ ǘǳŘƛ ƴŀ 
predavanjih. 

Lectures, laboratory work (with practical prototype 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴǎύΣ ǎǘǳŘŜƴǘǎΩ ǇǊŜǎŜƴǘŀǘƛƻƴǎΦ 
Attendance of laboratory work is mandatory (the exact 
percentage is announced at the beginning of a study 
year). 
The lecturer may impose mandatory attendance of 
lectures. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 



рл ҈ ƻŎŜƴŜ ǇǊŜŘǎǘŀǾƭƧŀ ǎǇǊƻǘƴƻ ŘŜƭƻ ǑǘǳŘŜƴǘŀ Ǿ 
ƻōƭƛƪƛ ǇǊŜǾŜǊƧŀƴƧ ƴŀ ǾŀƧŀƘ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪǾƛȊƛΣ 
ǇǊŀƪǘƛőŜƴ ǇǊƻƧŜƪǘύΣ 

50,00 % 50% of the final grade is obtained on the basis 
of on-going laboratory work (home-works, 
quizzes, practical project implementations and 
presentations).  

рл ҈ ƻŎŜƴŜ Ǉŀ ǇǊŜŘǎǘŀǾƭƧŀ ƛȊǇƛǘΣ ƪƛ ƧŜ ƴŀőŜƭƻƳŀ Ǿ 
pisni obliki, lahko pa tudi v pisni in ustni obliki 
όǇǊƛ őŜƳŜǊ ƭŀƘƪƻ ƴƻǎƛƭŜŎ ƴŀƳŜǎǘƻ ǳǎǘƴŜƎŀ ƛȊǇƛǘŀ 
uvede seminar). 

50,00 % The other 50% is obtained on the basis of a 
written exam, or written and oral exam (the 
lecturer may decide that a seminal work 
replaces the oral exam). 

½ŀ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜ ƻōǾŜȊƴƻǎǘƛ ǇǊƛ ǇǊŜŘƳŜǘǳ 
morata biti pozitivni obe delni oceni. Pristop k 
ǇƛǎƴŜƳǳ ƛȊǇƛǘǳ ƧŜ ƳƻȌŜƴ ƭŜ Ǉƻ ǳǎǇŜǑƴƻ 
opravljenih obveznostih pri vajah (in v primeru 
ŘƻŘŀǘƴƛƘ ȊŀƘǘŜǾΣ ƪƛ ǎŜ ƴŀƴŀǑŀƧƻ ƴŀ ǇǊŜŘŀǾŀƴƧŀΣ 
po izpolnitvi le-teh). 

 To be eligible for the written exam, a candidate 
must have successfully completed laboratory 
work, and fulfilled other obligations related to 
lecturing that the lecturer may have imposed. 
For successful completition of the course both 
grades have to be positive. 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

¢w29YΣ 5ŜƴƛǎΣ .wh5bLYΣ !ƴŘǊŜƧΦ IŀǊŘ ŀƴŘ ǎƻŦǘ ǎŜŎǳǊƛǘȅ ǇǊƻǾƛǎƛƻƴƛƴƎ for computationally weak pervasive computing 
systems in e-health. IEEE wireless communications, ISSN 1536-1284. [Print ed.], Aug. 2013, vol. 20, no. 4, 8 str., 
ilustr. [COBISS.SI-ID 10091092]. 
¢w29YΣ 5ŜƴƛǎΦ ¢Ǌǳǎǘ ƳŀƴŀƎŜƳŜƴǘ ƛƴ ǘƘŜ ǇŜǊǾŀǎƛǾŜ ŎƻƳǇǳǘƛƴƎ ŜǊŀΦ IEEE security & privacy, ISSN 1540-7993. [Print 
ed.], 2011, vol. 9, no. 4, str. 52-55, ilustr. 
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5968087&tag=1. [COBISS.SI-ID 8554836]. 
½¦t!b2L2Σ 9ǾŀΣ ¢w29YΣ 5ŜƴƛǎΦ v!59 Υ ŀ ƴƻǾŜƭ ǘǊǳǎǘ ŀƴŘ ǊŜǇǳǘŀǘƛƻƴ model for handling false trust values in e-
commerce environments with subjectivity consideration. Technological and economic development of economy, 
ISSN 2029-4913. [Print ed.], 2015, vol. , no. , str. 1-30, ilustr. 
http://www.tandfonline.com/doi/abs/10.3846/20294913.2015.1022810#.VXE-ArdWG70, doi: 
10.3846/20294913.2015.1022810. [COBISS.SI-ID 1536328643]. 
¢w29YΣ 5ŜƴƛǎΦ vǳŀƭƛǘŀǘƛǾŜ ŀǎǎŜǎǎƳŜƴǘ ŘȅƴŀƳƛŎǎΥ ŎƻƳǇƭŜƳŜƴǘƛƴƎ ǘǊǳǎǘ ƳŜǘƘƻŘǎ ŦƻǊ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎΦ LƴǘŜǊƴŀǘƛƻƴŀƭ 
journal of information technology & decision making. [Online ed.], 2014, vol. 13, no. 1, str. 155-173, doi: 
10.1142/S0219622014500072. [COBISS.SI-ID 10341204]. 
¢hwW¦{9bΣ !ǊƛƭŘ .ΦΣ !.L9Σ IŀōǘŀƳǳΣ t!Lb¢{L[Σ 9ōŜƴŜȊŜǊΣ ¢w29YΣ 5ŜƴƛǎΣ {Yha95![Σ )ǎƳǳƴŘΦ ¢ƻǿŀǊŘǎ Ǌǳƴ-time 
verification of adaptive security for IoT in eHealth , Proceedings of the ECSA 2014 Workshops & Tool Demos Track : 
ECSAW '14, (ACM proceedings, ISSN 2168-4081). New York (NY): The Association for Computing Machinery, 2014, 
str. 1-8, ilustr. http://dl.acm.org/citation.cfm?id=2642807 [COBISS.SI-ID 10728532]. 
  
Celotna bibliografija je dostopna na SICRISu: 
The whole bibliography can be obtained at the below URL: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7226. 
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Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
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ECTS 
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Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

predavanja: 
Mehanika 
Uvod: Uporaba vektorjev in odvodov ter integralov v 
fiziki. 
YƛƴŜƳŀǘƛƪŀ ǘƻőƪŀǎǘŜƎŀ ǘŜƭŜǎŀΦ 
5ƛƴŀƳƛƪŀ ǘƻőƪŀǎǘŜƎŀ ǘŜƭŜǎŀΥ ƳŀǎŀΣ ǎƛƭŜΣ bŜǿǘƻƴƻǾƛ 
zakoni, gravitacija. 
5ŜƭƻΣ ŜƴŜǊƎƛƧŀΣ ƳƻőΦ 
Dƛōŀƭƴŀ ƪƻƭƛőƛƴŀΣ ǘǊƪƛ ǘeles. 
5ƛƴŀƳƛƪŀ ǘƻƎƛƘ ǊŀȊǎŜȌƴƛƘ ǘŜƭŜǎΥ ǎǊŜŘƛǑőŜ ƳŀǎŜΣ ƴŀǾƻǊΣ 
ǾȊǘǊŀƧƴƻǎǘƴƛ ƳƻƳŜƴǘΣ ǾǊǘƛƭƴŀ ƪƻƭƛőƛƴŀΦ 
Mehanska nihanja in valovanja. 
  
Elektrika in optika 
9ƭŜƪǘǊƻǎǘŀǘƛƪŀΥ ŜƭŜƪǘǊƛőƴƛ ƴŀōƻƧΣ ŜƭŜƪǘǊƛőƴŜ ǎƛƭŜΦ 
9ƭŜƪǘǊƛőƴƻ ǇƻƭƧŜ ƛƴ ŜƭŜƪǘǊƛőƴƛ ǇƻǘŜƴŎƛŀƭΦ 
{ƴƻǾ Ǿ ŜƭŜƪǘǊƛőƴŜƳ ǇƻƭƧǳΦ 
9ƭŜƪǘǊƛőƴŀ ǾŜȊƧŀ Ȋ ŜƴƻǎƳŜǊƴƛƳ ǘƻƪƻƳΦ 
Magnetostatika: trajni magneti in elektromagneti, 
magnetna sila. 
Magnetno polje, magnetni pretok. 
Snov v magnetnem polju. 
Indukcijski zakon, induktivnost. 
±ŜȊƧŀ Ȋ ƛȊƳŜƴƛőƴƛƳ ŜƭŜƪǘǊƛőƴƛƳ ǘƻƪƻƳΣ ŜƭŜƪǘǊƛőƴƛ 
transformator. 
9ƭŜƪǘǊƛőƴƛ ƴƛƘŀƧƴƛ ƪǊƻƎΣ ŜƭŜƪǘǊƻƳŀƎƴŜǘƴƻ ǾŀƭƻǾŀƴƧŜΦ 
Svetloba kot elektromagnetno valovanje, interferenca, 
ǳƪƭƻƴΣ ƻǇǘƛőƴŀ Ǿƭŀƪƴŀ ƛƴ ƻǇǘƛőƴŜ ƪƻƳǳƴƛƪŀŎƛƧŜΦ 

lectures: 
Mechanics 
1. Introduction: use of vectors, derivatives and 

integrals in physics. 
2. Kinematics of the point-like body. 
3. Dynamics of the point-like body: mass, forces, 

Newton laws, gravitation. 
4. Work, energy, power. 
5. Momentum, collisions. 
6. Dynamics of physical bodies: mass center, torque, 

moment of inertia, angular momentum. 
7. Mechanical oscillations and waves. 
  
Electricity and Optics 
1. Electrostatics: electric charge, electric forces. 
2. Electric field and electric potential. 
3. Matter in electric field. 
4. Direct current (DC) circuits 
5. Magnetostatics: permanent magnets and 

electromagnets, magnetic force. 
6. Magnetic field, magnetic flux. 
7. Matter in magnetic field. 
8. Induction law, inductivity. 
9. Circuits with alternating electric (AC) current, 

electric transformer. 
10. Electric oscillator, electromagnetic waves. 



vaje:  
Namen vaj pri predmetu fizika je dvojen: 
1. Utrjevanje pri predavanjih obravnavane snovi z 
ǊŀőǳƴǎƪƛƳƛ ǇǊƛƳŜǊƛ ƛƴ 

2. kvalitativna in kvantitativna predstavitev posebnih 
ǇǊƛƳŜǊƻǾΣ ƪƛ ǎƻ ǊŜƭŜǾŀƴǘƴƛ Ȋŀ ǑǘǳŘŜƴǘŜ ǊŀőǳƴŀƭƴƛǑǘǾŀ 
in informatike. 

tǊƛ ǾŀƧŀƘ ǑǘǳŘŜƴǘƛ ǎ ǇƻƳƻőƧƻ ǳőƛǘŜƭƧŀ ǎŀƳƛ ǊŜǑǳƧŜƧƻ 
ƴŀƭƻƎŜΣ Ȋŀǘƻ ƧŜ ǳŘŜƭŜȌōŀ ǇǊƛ ǾŀƧŀƘ ƻōǾŜȊƴŀΦ 
ŘƻƳŀőŜ ƴŀƭƻƎŜ: 
bŀƳŜƴ ŘƻƳŀőƛƘ ƴŀƭƻƎ ƧŜ ǎǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ ȊƴŀƴƧŀ ƛƴ 
ǊŀȊǳƳŜǾŀƴƧŀ ǳőƴŜ ǎƴƻǾƛΦ 

11. Light as electromagnetic radiation, interference, 
diffraction, optical fibers and optical 
communications. 

  
exercises:  
The aim of exercises in physics is twofold: 
1. Strengthening of the concepts considered in 

lectures with numeric examples, and 
2. Qualitative and in quantitative presentation of 

some specific examples relevant for the students of 
computer science and informatics. 

With the help of the assistant students solve numerical 
exercises, therefore the presence of students is 
obligatory. 
  
home exercises: 
The aim of home exercises is to regularly test 
understanding and knowledge of the current topics. 

 

Temeljna literatura in viri/Readings: 

1. wΦ YƭŀŘƴƛƪΥ ±ƛǎƻƪƻǑƻƭǎƪŀ ŦƛȊƛƪŀ - aŜƘŀƴǎƪƛ ƛƴ ǘƻǇƭƻǘƴƛ ǇƻƧŀǾƛ ό5½{ [ƧǳōƭƧŀƴŀΣ ǾŜő ƛȊŘŀƧύΦ 
2. R. Kladnik: ViǎƻƪƻǑƻƭǎƪŀ ŦƛȊƛƪŀ ς 9ƭŜƪǘǊƛƪŀΣ ŀǘƻƳƛƪŀ ό5½{ [ƧǳōƭƧŀƴŀΣ ǾŜő ƛȊŘŀƧύΦ 
3. aΦ !ƳōǊƻȌƛőΣ LΦ 5ǊŜǾŜƴǑŜƪ hƭŜƴƛƪΣ aΦ ±ƛƭŦŀƴΣ CƛȊƛƪŀ ς ǳőƴƻ ƎǊŀŘƛǾƻ όǎǇƭŜǘƴŀ ǳőƛƭƴƛŎŀ CwLύΦ 
Dodatna literatura 
1. WΦ {ǘǊƴŀŘΣ CƛȊƛƪŀΣ мΦ ŘŜƭΣ нΦ ŘŜƭ ό5aC! ȊŀƭƻȌƴƛǑǘǾƻΣ [ƧǳōƭƧŀƴŀΣ нллтΣ мффрύΦ 
2. 5Φ IŀƭƭƛŘŀȅΣ wΦ wŜǎƴƛŎƪΣ WΦ ²ŀƭƪŜǊΣ CǳƴŘŀƳŜƴǘŀƭǎ ƻŦ tƘȅǎƛŎǎ όWΦ ²ƛƭŜȅ ϧ {ƻƴǎΣ ǾŜő ƛȊŘŀƧύΦ 
Zbirke nalog 
1. WΦ ¿ƛǘƴƛƪΥ ¦ƴƛǾŜǊȊƛǘŜǘƴŜ ŦƛȊƛƪŀƭƴŜ ƴŀƭƻƎŜΣ мΦ ƛƴ нΦ ŘŜƭ ό¢ŜƘƴƛǑƪŀ ȊŀƭƻȌōŀ {ƭƻǾŜƴƛƧŜΣ [ƧǳōƭƧŀƴŀ нллнύ 
2. R. Osredkar: Fizika ς ƛȊǇƛǘƴŜ ƴŀƭƻƎŜ ό½ŀƭƻȌōŀ C9 ƛƴ FRI, Ljubljana 2003). 
3. LΦ 5ǊŜǾŜƴǑŜƪ-hƭŜƴƛƪΣ .Φ DƻƭƻōΣ LΦ {ŜǊǑŀΥ bŀƭƻƎŜ ƛȊ ŦƛȊƛƪŜ Ȋŀ ǑǘǳŘŜƴǘŜ ǘŜƘƴƛǑƪƛƘ ŦŀƪǳƭǘŜǘΣ ό5aC! ȊŀƭƻȌƴƛǑǘǾƻΣ 

Ljubljana 2003). 
4. 5Φ IƻǊǾŀǘΣ WΦ aƻȌƛƴŀΣ wΦ tŜǘƪƻǾǑŜƪΣ bŀƭƻƎŜ ƛȊ ǘŜƘƴƛǑƪŜ ŦƛȊƛƪŜ όŦŀƪǳƭǘŜǘŀ Ȋŀ ǎǘǊƻƧƴƛǑǘǾƻΣ ¦ƴƛǾŜǊȊŀ Ǿ [ƧǳōƭƧŀƴi 2007). 

 

Cilji in kompetence: Objectives and competences: 

~ǘǳŘŜƴǘƛ ǇǊƛŘƻōƛƧƻ ǇƻƎƭƻōƭƧŜƴƻ ȊƴŀƴƧŜ ƻ ŦƛȊƛƪŀƭƴƛƘ 
ǇƻƧŀǾƛƘ ƛƴ ȊŀƪƻƴƛƘ ƴŀ ǇƻŘǊƻőƧǳ ƳŜƘŀƴƛƪŜΣ ŜƭŜƪǘǊƛƪŜ ƛƴ 
magnetizma ter valovne optike. Spoznajo naravoslovno-
ȊƴŀƴǎǘǾŜƴƛ ǇǊƛǎǘƻǇ ƪ ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜmov, ki sloni na t.i. 
ηŦƛȊƛƪŀƭƴƛ ƳŜǘƻŘƛζ ς ǘƻ ƧŜ ƛȊƎǊŀŘƴƧƛ ŀƴŀƭƛǘƛőƴƛƘ ƳƻŘŜƭƻǾ 
opazovanih pojavov na osnovi merskih podatkov. 
Pridobljeno znanje predstavlja podlago za modelsko 
ŀƴŀƭƛȊƻ ǇǊƛ ǊŜǑŜǾŀƴƧǳ ǊŀȊƭƛőƴƛƘ ǘŜƘƴƛǑƪƛƘ ǇǊƻōƭŜƳƻǾΦ 

The students attain extended knowledge on natural 
phenomena and related laws of physics in the fields of 
mechanics, electricity,magnetism and wave optics. They 
became familiar with the scientific method of problem 
ǎƻƭǾƛƴƎΣ ǿƘƛŎƘ ƛǎ ōŀǎŜŘ ƻƴ ηǇƘȅǎƛŎǎ ƳŜǘƘƻŘζ ς this is 
construction of the analytical models of investigated 
phenomena on the basis of measurement data. The 
obtained knowledge provides a base for construction of 
analytical models in solving various technical problems. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
-sposoben izkazati znanje in razumevanje osnovnih 
ŦƛȊƛƪŀƭƴƛƘ ȊŀƪƻƴƻǾ ǎ ǇƻŘǊƻőƧŀ ƪƭŀǎƛőƴŜ ƳŜƘŀƴƛƪŜ ƛƴ 
elektromagnetizma, 
-sposoben kvantitativno obravnavati posamezne 
konkretne fizikalne pojave v naravi, 
-sposoben opisati osnove fizikalnega pristopa k 
znanstvenemu eksperimentu na podlagi zgodovinskih 
odkritij, 
-ǎǇƻǎƻōŜƴ Ȋ ǳǇƻǊŀōƻ ȊŀƘǘŜǾƴŜƧǑƛƘ ƳŀǘŜƳŀǘƛőƴƛƘ ƻǊƻŘƛƧ 
in pristopov όƴŀ ǇǊƛƳŜǊ ŘƛŦŜǊŜƴŎƛŀƭƴƛ Ǌŀőǳƴύ ŀƴŀƭƛǘƛőƴƻ 
ǊŜǑƛǘƛ ǊŜǇǊŜȊŜƴǘŀǘƛǾƴŜ ŦƛȊƛƪŀƭƴŜ ǇǊƻōƭŜƳŜΣ 

After the completion of the course a student will be able 
to: 
-understand the fundamental laws of physics from the 
field of classical mechanics and electromagnetism, 
-perform quantitative treatment of specific physical 
phenomena in nature, 
-describe the basics of the physics approach in a 
scientific experiment based on historical discoveries, 
-use advanced mathematical tools and approaches (e.g. 
Calculus) for analytic solutions for representative 
physics problems, 



-ǇƻȊƴŀƭ ǇƻƳŜƴ ƛƴ ƴŀőƛƴŜ ǳǇƻǊŀōŜ ŀƴŀƭƛǘƛőƴƛƘ ƳƻŘŜƭƻǾΣ ƪƛ 
so v primeru fizike pregledni in sorazmerno preprosti, 
ǇǊƛ ǊŜǑŜǾŀƴƧǳ ǊŀȊƭƛőƴƛƘ ŦƛȊƛƪŀƭƴƛƘ ǇǊƻōƭŜƳƻǾΣ 
-sposoben v prihodnosti aplicirati fizikalni pristop in 
ƳŜǘƻŘŜ όǇƻŜƴƻǘŀǾƛǘŜǾ ƳƻŘŜƭƻǾΣ ǾŜƭƧŀǾƴƛ ǇǊƛōƭƛȌƪƛΣ 
upeljava ohranitvenih izrekov) pri obravnavi problemov 
Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΦ 

-conceptualize the significance and methods of using 
analytical models, which are in physics straightforward 
and comparatively simple, for solving different physics 
problems, 
-apply in future studies the physics approach and 
methods (simpilfied models, valid approximations, 
introduction of conservation laws) when solving 
problems in computer and information science. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǊŀőǳƴǎƪŜ ǾŀƧŜ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛΣ ŘƻƳŀőŜ 
ƴŀƭƻƎŜΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ Ȋ 
ŘƻƳŀőƛƳƛ ƴŀƭƻƎŀƳƛ ƛƴ ƴŀ ǎƪǳǇƛƴǎƪŜƳ ŘŜƭǳ ǇǊƛ ǾŀƧŀƘΦ 

Lectures, calculus exercises with oral participation, 
homework problems. 
Special attention is given to continuing work based on 
homework problems and group work at calculus 
exercises. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ŘƻƳŀőŜ 
naloge in projekti)Υ bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ 
ƛȊǇǊŀǑŜǾŀƴƧŜΣ ŘƻƳŀőŜ ƴŀƭƻƎŜ ƛƴ ǇǊƻƧŜƪǘƛύΥ 
Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύΥ ǇƻƎƻƧ 
za pozitivno oceno izpita so opravljene 
ƻōǾŜȊƴƻǎǘƛ ǎǇǊƻǘƴŜƎŀ ŘŜƭŀ όŘƻƳŀőƛƘ ƴŀƭƻƎ ƛƴ 
ǇǊƻƧŜƪǘƻǾύ Ǿ ǘŜƪƻőŜƳ ǑǘǳŘƛƧǎƪŜƳ ƭŜǘǳΦ hŎŜƴŜΥ с-
10 pozitivno, 5 negativno (v skladu s Statutom 
UL). 

100,00 % Type (written exam, oral exam, homework 
problems and projects): Final (written and oral 
exam): the pre-condition for a positive grade of 
the exam are fuliflled obligations of the 
continuing work (homework, project work)  in 
the current year of studies. Grading: 6-10 pass, 
5 fail (according to the rules of University of 
Ljubljana). 
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пΦфŦōҍмпΦфŦōҍм ƻŦ ǇǇǇǇ Ŏƻƭƭƛǎƛƻƴ Řŀǘŀ ŀǘ ҞǎҐтǎҐт ¢Ŝ± ǿƛǘƘ !¢[!{Φ Physical review letters, ISSN 0031-9007. [Print 
ed.], 2012, vol. 108, no. 11, str. 111803-1-111803-19, doi: 10.1103/PhysRevLett.108.111803. [COBISS.SI-ID 
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ŎƛǘŀǘƻǾ ό¢/ύΥ ммфΣ őƛǎǘƛƘ ŎƛǘŀǘƻǾ ό/LύΥ ммуϐ 
Vsi podatki so dostopni na COBISS: 
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¦2bL b!2w¢ tw95META/COURSE SYLLABUS 
Predmet: Inteligentni sistemi 

Course title: Intelligent Systems 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63266 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 6 24   105 6 

 

Nosilec predmeta/Lecturer: aŀǊƪƻ wƻōƴƛƪ ~ƛƪƻƴƧŀ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

½ŀ ǳǎǇŜǑƴƻ ŘŜƭƻ ƧŜ ǇƻǘǊŜōƴƻ ǇƻȊƴŀǾŀƴƧŜ ƻǎƴƻǾ ǎǘŀǘƛǎǘƛƪŜ 
in programiranja. 

Knowledge of basic statistics and programming. 

 

Vsebina: Content (Syllabus outline): 

Teme predavanj: 
1. {ǘǊƻƧƴƻ ǳőŜƴƧŜ ƛƴ ǇƻŘŀǘƪƻǾƴƻ ǊǳŘŀǊƧŜƴƧŜΣ ǇǊŜƎƭŜŘ 

osnovnih algoritmov. 
2. Predprocesiranje podatkov, diskretizacija, 

vizualizacija. 
3. Inteligentna analiza podatkov. 
4. DǊǳőŜƴƧŜ ǇƻŘŀǘƪƻǾΦ 
5. hǎƴƻǾƴƛ ǇǊƛƴŎƛǇƛ ǎǘǊƻƧƴŜƎŀ ǳőŜƴƧŀΣ ƻŎŜƴƧŜǾŀƴƧŜ 
ǳőŜƴƧŀΣ ƪƻƳōƛƴƛǊŀƴƧŜ ŀƭƎƻǊƛǘƳƻǾ ǎǘǊƻƧƴŜƎŀ ǳőŜƴƧŀΦ 

6. Paralelno distribuirano procesiranje in umetne 
nevrƻƴǎƪŜ ƳǊŜȌŜΦ 

7. hǎƴƻǾƴƛ ǇǊƛƴŎƛǇƛ ƳƻŘŜƭƛǊŀƴƧŀΥ ǳőŜƴƧŜ ƪƻǘ 
modeliranje, kakovost modelov, evaluacija 
modelov. 

8. {ǘŀǘƛǎǘƛőƴƻ ƳƻŘŜƭƛǊŀƴƧŜΥ ōŀȅŜǎƻǾǎƪƻ ǎƪƭŜǇŀƴƧŜΣ 
linearni in regresijski modeli, multivariatni modeli, 
ƴŜǇŀǊŀƳŜǘǊƛőƴƛ ƳƻŘŜƭƛΣ ǎǘƻƘŀǎǘƛőƴƛ ǇǊƻŎŜǎƛΦ 

9. EvolucƛƧǎƪƻ ǊŀőǳƴŀƴƧŜΥ ƎŜƴŜǘǎƪƛ ŀƭƎƻǊƛǘƳƛΣ ƳŜǘƻŘŜ 
rojev, optimizacija s kolonijo mravelj. 

млΦ ±ŜőŀƎŜƴǘƴƛ ǎƛǎǘŜƳƛΥ ǇǊŜƎƭŜŘ ƛƴǘŜƭƛƎŜƴǘƴƛƘ ŀƎŜƴǘƻǾΣ 
ŀƎŜƴǘƴŜ ŀǊƘƛǘŜƪǘǳǊŜ ƛƴ ǘŜƻǊƛƧŀ ŀƎŜƴǘƻǾΣ ǾŜőŀƎŜƴǘƴƛ 
ǎƛǎǘŜƳƛ Ȋŀ ƛƴǘŜƭƛƎŜƴǘƴƻ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾΦ 
11. Procesiranje naravnega jezika: vektorska 
predstavitev besedil, korpusne metode, pridobivanje 
informacij, povzemanje, tekstovno rudarjenje. 
мнΦ {ǇƻŘōǳƧŜǾŀƴƻ ǳőŜƴƧŜΥ ƻǎƴƻǾƴƛ ǇǊƛǎǘƻǇƛ ƛƴ ŀƭƎƻǊƛǘƳƛΣ 
v ǳőŜƴƧŜΣ ¢5 ǳőŜƴƧŜΦ 

Lecture topics: 
1. Machine learning and data mining, overview of 

basic algorithms 
2. Data preprocessing, discretization, visualization. 
3. Intelligent data analysis. 
4. Clustering. 
5. Basic principles of machine learning (ML), 

evaluation of learning, combining ML algorithms. 
6. Parallel distributed processing and artificial neural 

networks. 
7. Basic principles of modelling: learning as modelling, 

model quality, model evaluation. 
8. Statistical modelling: Bayesian reasoning, linear 

models, regression models, multivariate models, 
non-parametric models, stochastic processes. 

9. Evolutionary computation: genetic algorithms, 
swarm intlligence, ant colony optimization. 

10. Multiagent systems: overview of intelligent agents, 
agent architectures, multiagent systems for intelligent 
problem solving. 
11. Natural language processing: vector presentation of 
documents, corpus based methods, information 
extraction, automatic summarization, text mining. 
12. Reinforcement learning: basic approaches and 
algorithms, Q learning, TD learning. 



 

Temeljna literatura in viri/Readings: 

Kononenko, M. Robnik-~ƛƪƻƴƧŀΥ LƴǘŜƭƛƎŜƴǘƴƛ ǎƛǎǘŜƳƛΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ [ƧǳōƭƧŀƴŀΣ нлмлΦ 
I. Kononenko, M. Kukar: Machine Learning and Data Mining, Horwood publ., 2007. 
S.J. Russell, P. Norvig: Artificial Intelligence: A Modern Approach, 3rd ed. Prentice Hall, 2009. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘŜ ǎŜȊƴŀƴƛǘƛ ǎ ǇƻŘǊƻőƧŜƳ 
inteligentnih sistemov, ki vsebuje nabor orodij in 
ǇǊƛǎǘƻǇƻǾ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾΣ ƪƛ ƧƛƘ ƧŜ ǘŜȌƪƻ ŀƭƛ 
ƴŜǇǊŀƪǘƛőƴƻ ǊŜǑŜǾŀǘƛ Ȋ ŘǊǳƎƛƳƛ ƳŜǘƻŘŀƳƛΦ ~ǘǳŘŜƴǘƛ 
ƳƻǊŀƧƻ ōƛǘƛ ǎǇƻǎƻōƴƛ ǘŜƻǊŜǘƛőƴƻ ȊƴŀƴƧŜ ǇǊŀƪǘƛőƴƻ 
uporabiti na realnih problemih iz znanstvenega in 
ǇƻǎƭƻǾƴŜƎŀ ƻƪƻƭƧŀΦ ~ǘǳŘŜƴǘƛ ƳƻǊŀƧƻ ōƛǘƛ Ȋŀ Řŀƴƛ ǇǊƻōƭŜƳ 
sposobni presoje, katero od predstavljenih tehnik 
uporabiti, ter sestavƛǘƛ ǇǊƻǘƻǘƛǇ ǊŜǑƛǘǾŜΦ 
  
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ǎǇƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǇǊƻŦŜǎƛƻƴŀƭƴƛƘ 
izzivov, 
ǎǇƻǎƻōƴƻǎǘ ǇǊƻŦŜǎƛƻƴŀƭƴŜ ƪƻƳǳƴƛƪŀŎƛƧŜ Ǿ ŘƻƳŀőŜƳ ƛƴ 
tujem jeziku, 
sposobnost samostojne uporabe pridobljenega znanja 
Ȋŀ ǊŜǑŜǾŀƴƧŜ ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ ǇǊƻōƭŜƳƻǾ Ǿ 
ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΣ 
ǎŜȊƴŀƴƧŜƴƻǎǘ Ȋ ǊŀȊƛǎƪƻǾŀƭƴƛƳƛ ƳŜǘƻŘŀƳƛ ƴŀ ǇƻŘǊƻőƧǳ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΦ 
  
Predmetno-ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
uporaba oǎƴƻǾƴƛƘ ŀƭƎƻǊƛǘƳƻǾ ǎǘǊƻƧƴŜƎŀ ǳőŜƴƧŀ 
predpriprava podatkov za podatkovno rudarjenje 
izbira pomembnih atributov 
ǾǊŜŘƴƻǘŜƴƧŜ ƻŘƭƻőƛǘǾŜƴƛƘ ƳƻŘŜƭƻǾ 
uporaba sistemov za podatkovno rudarjenje 
uporaba sistemov za optimizacijo z evolucijskim 
ǊŀőǳƴŀƴƧŜƳ 
analiza besedil s tehnikami podatkovnega rudarjenja 
ǳǇƻǊŀōŀ ƻǊƻŘƛƧ Ȋŀ ǎǇƻŘōǳƧŜǾŀƴƻ ǳőŜƴƧŜΦ 

The goal of the course is the students to become 
acquainted with the field of intelligent systems, which 
includes a collection of tools and approaches for solving 
problems which are difficult or unpractical to tackle with 
other methods. Students will be able to apply the 
gained theoretical knowledge on real-world problems 
from scientific and business environment. The students 
shall be able to decide which of the presented 
techniques should be used for a given problem, and to 
develop a prototype solution. 
  
General competences: 
the ability to understand and solve professional 
challenges in computer and information science, 
the ability of professional communication in the native 
language as well as a foreign language, 
the ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science, 
familiarity with research methods in the field of 
computer science. 
  
Subject-specific competences: 
using basic machine learning algorithms 
preprocessing data for data mining 
feature subset selection 
evaluation of decision models 
using data mining systems 
using optimizations packages with evolutionary 
techniques 
text analysis and text mining 
using reinforcement learning tools 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

hō ƪƻƴŎǳ ǇǊŜŘƳŜǘŀ ōƻŘƻ ǑǘǳŘŜƴǘƛΤ 
ǇƻȊƴŀƭƛ ƛƴ ǳǇƻǊŀōƭƧŀƭƛ ǊŀȊƭƛőƴŜ ǘŜƘƴƛƪŜ ƛƴ ƳŜǘƻŘŜΣ ƪƛ ǎŜ 
uporabljajo pri modeliranju inteligentnih sistemov 
ǇƻȊƴŀƭƛ ƛƴ ǳǇƻǊŀōƭƧŀƭƛ ƻǊƻŘƧŀ Ȋŀ ǎǘǊƻƧƴƻ ǳőŜƴƧŜ 
poznali in uporabljali pristope za analizo besedil 
ǊŜǑŜǾŀƭƛ ƛƴ ŀƴŀƭƛȊƛǊŀƭƛ ƪƻƴƪǊŜǘƴŜ ǇǊƛƳŜǊŜ ƛƴǘŜƭƛƎŜƴǘƴƛƘ 
sistemov z uporabo znanstvenih metod 
ǳǇƻǊŀōƭƧŀƭƛ ƛƴ ǾǊŜŘƴƻǘƛƭƛ ƻǊƻŘƧŀ Ȋŀ ǎǘŀǘƛǎǘƛőƴƻ ƳƻŘeliranje 
in podatkovno rudarjenje 
ǎǇƻǎƻōƴƛ ŀƴŀƭƛȊŜ ǇǊƻōƭŜƳƻǾ ǎ ǇƻŘǊƻőƧŀ ƛƴǘŜƭƛƎŜƴǘƴƛƘ 
ǎƛǎǘŜƳƻǾ ƛƴ ƛȊōƻǊŀ ǇǊƛƳŜǊƴƛƘ ǘŜƘƴƛƪ Ȋŀ ƴƧƛƘƻǾƻ ǊŜǑŜǾŀƴƧŜ 
uporabljali in medsebojni primerjali metode 
ŜǾƻƭǳŎƛƧǎƪŜƎŀ ǊŀőǳƴŀƴƧŀ 

Upon course completion the student will: 
know and use various tehniques and methods for 
modelling of intelligent systems 
know and use machine learning tools 
know and use text analysis approaches 
solve and analyze examples of intelligent systems using 
scientific methods 
use and evaluate tools for statistical modelling and data 
mining 
be capable to analyze problems from the area of 
intelligent systems and choose adequate approaches for 
their solutions 
use and compare different approaches for evolutionary 
comuting 

 

Metode ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 



Predavanja, vaje z ustnimi nastopi in predstavitvami, 
ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǇǊƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΦ ~ǘǳŘŜƴǘƛ 
ōƻŘƻ Ǿ ƳŀƴƧǑƛƘ ǎƪǳǇƛƴŀƘ ǎŀƳƻǎǘƻƧƴƻ ǊŜǑŜǾŀƭƛ ǊŜŀƭŜƴ 
ǇǊƻōƭŜƳΦ {ƪǳǇƛƴŜ ōƻŘƻ ǎǾƻƧŜ ƴŀƭƻƎŜ ƛƴ ǊŜǑƛǘǾŜ ƻǇƛǎŀƭŜ Ǿ 
ǇƛǎƴŜƳ ǇƻǊƻőƛƭǳ ƛƴ ǇǊŜŘǎǘŀǾƛƭŜ ƻǎǘŀƭƛƳ Ǿ ƻōliki kratke 
ǇǊŜŘǎǘŀǾƛǘǾŜΣ ƪƛ ƧŜ ƻŎŜƴƧŜƴŀ ǎƪǳǇŀƧ ǎ ǇƻǊƻőƛƭƻƳΦ 

Lectures, assignments with written and oral 
demonstrations and presentations, seminar works and 
homework. Students from small project teams and 
autonomously solve assignments based on real-life 
problems. The teams describe their solutions in written 
reports and prepare short oral presentations. Written 
reports and oral presentations are graded. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴΥ Ǉƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘΣ ƴŀƭƻƎŜΣ ǇǊƻƧŜƪǘΦ  Type: written and oral exam, coursework, 
project. 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜΥ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo. 

50,00 % Continuing: homework, project work. 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜΥ Ǉƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘΦ 50,00 % Final: written and oral exam. 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statuom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

tŜǘ ƴŀƧǇƻƳŜƳōƴŜƧǑƛƘ ŘŜƭκ CƛǾŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǿƻǊƪǎΥ 
1. wh.bLY ~LYhbW!Σ aŀǊƪƻΦ 5ŀǘŀ ƎŜƴŜǊŀǘƻǊǎ ŦƻǊ ƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳǎ ōŀǎŜŘ ƻƴ w.C ƴŜǘǿƻǊƪǎΦ IEEE transactions on 

neural networks and learning systems, May 2016, vol. 27, no. 5, pp. 926-938. 
2. tL2¦[LbΣ aŀǘŜƧΣ wh.bLY ~LYhbW!Σ aŀǊƪƻΦ IŀƴŘƭƛƴƎ ƴǳƳŜǊƛŎ ŀǘǘǊƛōǳǘŜǎ ǿƛǘƘ ŀƴǘ colony based classifier for 

medical decision making. Expert systems with applications, Nov. 2014, vol. 41, no. 16, pp. 7524-7535. 
3. wh.bLY ~LYhbW!Σ aŀǊƪƻΣ ±!bIhhCΣ YƻŜƴΦ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ ƻǊŘƛƴŀƭ ŀǘǘǊƛōǳǘŜǎ ŀǘ ǾŀƭǳŜ ƭŜǾŜƭΦ Data mining and 

knowledge discovery, 2007, vol. 14, no. 2, pp. 225-243. 
4. Yw!bW/Σ WŀƴŜȊΣ hw!2Σ wƻƳŀƴΣ th5t92!bΣ ±ƛŘΣ [!±w!2Σ bŀŘŀΣ wh.bLY ~LYhbW!Σ aŀǊƪƻΦ /ƭƻǿŘCƭƻǿǎΥ ƻƴƭƛƴŜ 

workflows for distributed big data mining. FGCS, 2017, vol. 68, pp. 38-58 
5. wh.bLY ~LYhbW!Σ aŀǊƪƻΣ Yhbhb9bYhΣ LƎƻǊΦ 9ȄǇƭŀƛƴƛƴg classifications for individual instances. IEEE 

Transactions on Knowledge and Data Engineering, 2008, 20(5):589-600. 
Celotna bibliografija je dostopna na SICRISu http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8741. 
Complete bibliography is available in SICRIS: http://sicris.izum.si/search/rsr.aspx?lang=eng&id=8741. 
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ǑǘǳŘƛƧŀ 

Samostojno 
delo 
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Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predmet je namenjen predstavitvi izbranih tem, ki so 
ȊŀƴƛƳƛǾŀ ȊŀǊŀŘƛ ƴƻǾƛƘ ǘŜƻǊŜǘƛőƴƛƘ ƻŘƪǊƛǘƛƧΣ ƴŜŘŀǾƴƛƘ 
ƳŜǘƻŘƻƭƻǑƪƛƘ ǇǊŜōƻƧŜǾ ŀƭƛ Ǉŀ ȊŀǊŀŘƛ ǾŜƭƛƪŜ ǳǇƻǊŀōƴƻǎǘƛ Ǿ 
praksi, ter kot taka niso zajeta v ostalih predmetih v 
programu. Predmet je med drugim namenjen tudi 
ǾƪƭƧǳőŜǾŀƴƧǳ ǳǾŜƭƧŀǾƭƧŜƴƛƘ ȊǳƴŀƴƧƛƘ ƛƴ ǇǊŜŘŀǾŀǘŜƭƧŜǾ Ǿ 
ǇŜŘŀƎƻǑƪƛ ǇǊƻŎŜǎ ƴŀ CwLΦ 
tƻŘǊƻōƴŀ ǾǎŜōƛƴŀ ǎŜ Řƻƭƻőƛ Ǿǎŀƪƻ ƭŜǘƻ ǇƻǎŜōŜƧ ƎƭŜŘŜ ƴŀ 
predloge in strokovno usmeritev izbranega predavatelja. 

The course is intended for introducing students to topics 
which are interesting due to recent theoretical findings, 
methodological breakthroughs or for their applicative 
value, and are as such not included into the existing 
curriculum. The course is also intended also for 
including visiting established researchers and lecturers 
in lectures at FRI the specific topic is determined yearly. 

 

Temeljna literatura in viri/Readings: 

¢ŜƳŜƭƧƴŀ ƭƛǘŜǊŀǘǳǊŀ ǎŜ ǇǊŜŘǇƛǑŜ Ǿǎŀƪƻ ƭŜǘƻ ǇƻǎŜōŜƧ ƎƭŜƎŜ ƴŀ ǾǎŜōƛƴƻ ƛƴ ǇǊŜŘƭƻƎŜ ƛzbranega predavatelja. 
Determined yearly, with respect to the current topic of the course. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǎǇƻȊƴŀǘƛ ƳŜǘƻŘƻƭƻǑƪŜ ƻǎƴƻǾŜ ƛƴ 
ǇǊŀƪǘƛőƴŜ ƛƳǇƭŜƳŜƴǘŀŎƛƧŜ ǘŜǊ ǳǇƻǊŀōƻ ƛȊōǊŀƴƛƘ 
ƴŀƧƴƻǾŜƧǑƛƘ ǇǊƛǎǘƻǇƻǾ ƛƴ ǘŜƘƴƻƭƻƎƛƧ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΦ 

The goal of the course is to introduce basic 
methodological concepts as well as practical 
implementations and the use of specific recent 
approaches and technologies in computer and 
information science. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
-ǎǇƻȊƴŀƭ ƴƻǾŀ ǇƻŘǊƻőƧŀ ƛƴ ǇǊƛƧŜƳŜΣ ƪƛ Ǿ ƻōǎǘƻƧŜőŜƳ 
ǇǊŜŘƳŜǘƴƛƪǳ ǑŜ ƴƛǎƻ ȊŀƧŜǘŀΣ 

After the completion of the course a student will: 
-obtain a broader overview and understanding of the 
field of study, and of up to date methods and concepts, 



-ǳǇƻǊŀōƭƧŀƭ ƴŀƧƴƻǾŜƧǑŜ ǇǊƛǎǘƻǇŜ ƛƴ ǘŜƘƴƛƪŜ Ȋ ƛȊōǊŀƴŜƎŀ 
ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΣ 
-ǊŀȊǳƳŜǾŀƭ ǇǊƛƳŜǊƴƻǎǘƛ ƛȊōǊŀƴƛƘ ǇǊƛǎǘƻǇƻǾ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǇǊŀƪǘƛőƴƛƘ 
primerov v poslovnih okoljih, 
-ǊŜǑŜǾŀƭ ƪƻƳǇƭŜƪǎƴŜ ǇǊƻōƭŜme, razvijal kompleksne 
sisteme. 

-apply current approaches and techniques from the 
specific field of computer and information science, 
-understand the advantages of the chosen approaches 
in computer and information science in solving specific 
practical tasks, 
-solve complex problems, design complex systems. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja, laboratorijske vaje Lectures, lab exercises 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: LȊǊŀőǳƴƭƧƛǾƻǎǘ ƛƴ Ǌŀőǳƴǎƪŀ ȊŀƘǘŜǾƴƻǎǘ 

Course title: Computability and Computational Complexity 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63283 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: .ƻǊǳǘ wƻōƛő         

 

Vrsta predmeta/Course type: obvezni predmet /compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
1. Uvod: Algoritem intuitivno. 
2. Zgodovina: Kriza v osnovah matematike 20. stoletja. 
wŜǑŜǾŀƴƧŜ ƛȊ ƪǊƛȊŜΦ CƻǊƳŀƭƴƛ ǎƛǎǘŜƳƛΦ IƛƭōŜǊǘƻǾ 
program. Godlova izreka. 

3. ¦ǾƻŘ Ǿ ƛȊǊŀőǳƴƭƧƛǾƻǎǘΥ YŀƧ ƧŜ ŀƭƎƻǊƛǘŜƳ ƛƴ ǊŀőǳƴŀƴƧŜΚ 
wŀőǳƴǎƪƛ ƳƻŘŜƭƛΦ /ƘǳǊŎƘ-Turingova teza. Turingov 
stroƧ ƛƴ ǊŀȊƭƛőƛŎŜΦ bŜŘŜǘŜǊƳƛƴƛȊŜƳΦ 

4. ¦ƴƛǾŜǊȊŀƭƴƛ ¢{Φ aƻŘŜƭ w!a ƛƴ ǎǇƭƻǑƴƻ ƴŀƳŜƴǎƪƛ 
ǊŀőǳƴŀƭƴƛƪƛΦ LȊǊŜƪ ƻ ǊŜƪǳǊȊƛƧƛΣ ǊŜƪǳǊȊƛǾƴƻ ŘŜŦƛƴƛǊŀƴƧŜ 
ƛƴ ǊŀőǳƴŀƴƧŜΦ 

5. bŜƛȊǊŀőǳƴƭƧƛǾƻǎǘΦ WŜȊƛƪ ƛƴ ƳƴƻȌƛŎŀΦ hŘƭƻőƛǘǾŜƴƛ 
ǇǊƻōƭŜƳƛΦ bŜƛȊǊŀőǳƴƭƧƛǾƛ ǇǊƻōƭŜƳƛ ƻōǎǘŀƧŀƧƻΦ aŜǘƻŘŜ 
za dokazoǾŀƴƧŜ ƴŜƛȊǊŀőǳƴƭƧƛǾƻǎǘƛ όŘƛŀƎƻƴŀƭƛȊŀŎƛƧŀΣ 
prevedbe, Riceov izrek) Primeri neizr. problemov in 
ǇǊŀƪǘƛőƴŜ ǇƻǎƭŜŘƛŎŜ ƴŀ ǊŀȊƴƛƘ ǇƻŘǊƻőƧƛƘΦόhǎƴƻǾƴƻ ƻ 
ǊŜƭŀǘΦ ƛȊǊŀőǳƴƭƧƛǾƻǎǘƛ ƛƴ ƘƛŜŀǊŀǊƘƛƧŀƘΦύ 

6. Avtomati, gramatike, jeziki:  Yƻƴőƴƛ ŀǾǘƻƳŀǘΣ 
regularna gramatika, izraz in jezik. Skladovni 
avtomat, kontekstno neodvisna gramatika in jezik. 
Linearno omejeni avtomat, kontekstno odvisna 
gramatika in jezik. Primeri in uporaba. 

7. ¦ǾƻŘ Ǿ Ǌŀőǳƴǎƪƻ ȊŀƘǘŜǾƴƻǎǘΥ 2ŀǎƻǾƴŀΣ ǇǊƻǎǘƻǊǎƪŀΣ 
ƛƴ ŘǊǳƎŜ ȊŀƘǘŜǾƴƻǎǘƛΦ [ŀƘƪƛ ƛƴ ǘŜȌƪƛ ǇǊƻōƭŜƳƛΦ 
Razreda P, NP, EXP in drugi. NP-ǇƻƭƴƻǎǘκǘŜȌƪƻǎǘ ƛƴ 
njeno dokazovanje. Primeri in uporaba. 

8. hōǾƭŀŘƻǾŀƴƧŜ ǘŜȌƪƛƘ ǇǊƻōƭŜƳƻǾΥ Osnovno o 
verjetnostnem, aproksimativnem in paralelnem 

Lectures: 
1. Introduction: Algorithm intuitively. 
2. History: Foundational crisis in 20th century 

mathematics. Solving the crisis. Formal systems. 
IƛƭōŜǊǘΩǎ ǇǊƻƎǊŀƳΦ DƻŘŜƭΩǎ ǘƘŜƻǊŜƳǎΦ 

3. Introduction to computability: What is algorithm 
and computation? Models of comp. Church-Turing 
thesis. Turing machine and versions. 
Nondeterminism. 

4. Universal TM. RAM model and general purpose 
computers. Recursion theorem, recursive 
definitions and execution. 

5. Incomputability. Sets vs. languages. Decision 
problems. Incomputable problems exist. Methods 
of proving incomputability (diagonalization, 
ǊŜŘǳŎǘƛƻƴǎΣ wƛŎŜΩǎ ǘƘŜƻǊŜƳύΦ 9ȄŀƳǇƭŜǎ ƻŦ 
incomputable problems and consequences in 
various fields. (Basics of relative computability and 
hierarchies.) 

6. Automata, grammars, languages: Finite automata, 
regular grammars, expressions and languages. 
Pushdown automata, context-free grammars and 
languages. Linear bounded automata, context-
sensitive grammars and languages. Examples and 
application. 

7. Introduction to computational complexity: Time, 
space, and other complexities. Easy and hard 
problems. Classes P, NP, EXP and other complexity 



ǊŀőǳƴŀƴƧǳΦ hǎƴƻǾƴƻ ƻ ƛƴǘŜǊŀƪǘƛǾƴŜƳ ŘƻƪŀȊƻǾŀƴƧǳΦ 
Primeri v praksi. 

9. bƻǾŜƧǑƛ ǇǊƛǎǘƻǇƛ:  hǎƴƻǾƴƻ ƻ ƪǾŀƴǘƴŜƳ ǊŀőǳƴŀƴƧǳΦ 

classes. NP-completeness/hardness and methods of 
proving it. Examples and applications. 

8. Coping with hard problems: Basics of randomized, 
approximation, and parallel computing. Basics of 
interactive proving. Examples and application. 

9. Recent approaches: Basics of quantum computing. 

 

Temeljna literatura in viri/Readings: 

.Φ wƻōƛőΥ The Foundations of Computability Theory, Springer, 2014 (to appear) 
S.Arora, B.Barak Computational Complexity: A modern approach, Cambridge Univ Press (2009) 
Dodatna literatura: 
M. Sipser: Introduction to the Theory of Computation, Course Technology (2006) 
.Φ wƻōƛőΥ Aproksimacijski algoritmi, ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ 2. izd. (2009) 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ŘǾƻƧŜƴΥ мύ ǑǘǳŘŜƴǘŀ ƻǇǊŜƳƛǘƛ ǎ 
ǎƻŘƻōƴƛƳ ȊƴŀƴƧŜƳ ǎ ǇƻŘǊƻőƧŀ ǘŜƻǊŜǘƛőƴŜƎŀ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ нύ ǑǘǳŘŜƴǘŀ ǳǎǇƻǎƻōƛǘƛΣ Řŀ ōƻ ƭŀƘƪƻ ǘƻ 
ȊƴŀƴƧŜ ǳǎǇŜǑƴƻ ǳǇƻǊŀōƭƧŀƭ ǇǊƛ ǊŜǑŜǾŀƴƧǳ ǇǊƻblemov v 
praksi. 

Major part of the course is devoted to computability 
and computational complexity theory emphasizing on 
application on various disciplines of computer science. 
In part the course covers the historical development of 
the field as well as its recent achievements, again 
focusing on practical problem solving. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

~ǘǳŘŜƴǘ ōƻ Ǉƻ ƻǇǊŀǾƭƧŜƴŜƳ ǇǊŜŘƳŜǘǳΥ 
τ ǊŀȊǳƳŜƭ ŘŜƭƻǾŀƴƧŜ ƛƴ ǳǇƻǊŀōƻ ƪƻƴőƴƛƘ ŀǾǘƻƳŀǘƻǾΣ 
regularnih jezikov, izrazov in gramatik; 
τ razumel delovanje in uporabo skladovnih avtomatov, 
kontekstno neodvisnih jezikov in gramatik; 
- razumel delovanje in uporabo Turingovih strojev in 
ƛȊǊŀőǳƴƭƧƛǾƛƘ ǘŜǊ ƛȊǊŀőǳƴƭƧƛǾƻ ǇǊŜǑǘŜǾƴƛƘ ƧŜȊƛƪƻǾΤ 
τ ǊŀȊǳƳŜƭ ό/ƘǳǊŎƘκ¢ǳǊƛƴƎƻǾƻύ ¢ŜȊƻ ƻ ƛȊǊŀőǳƴƭƧƛǾƻǎǘƛ ƛƴ 
zǾŜȊƻ ƳŜŘ ƛȊǊŀőǳƴƭƧƛǾƛƳƛ όƛȊǊŀőǳƴƭƧƛǾƻ ǇǊŜǑǘŜǾƴƛƳƛΣ 
ƴŜƛȊǊŀőǳƴƭƧƛǾƛƳƛύ ƧŜȊƛƪƛ ǘŜǊ ƻŘƭƻőƭƧƛǾƛƳƛ όǇƻƭƻŘƭƻőƭƧƛǾƛƳƛΣ 
ƴŜƻŘƭƻőƭƧƛǾƛƳƛ ǇǊƻōƭŜƳƛΤ 
τ ǎǇƻȊƴŀƭ ƴŜƪŀƧ ƴŜǊŜǑƭƧƛǾƛƘ ǊŀőǳƴǎƪƛƘ ǇǊƻōƭŜƳƻǾΤ 
τ ǊŀȊǳƳŜƭ ǾƭƻƎƻ ƴŜŘŜǘŜǊƳƛƴƛȊƳŀ Ǿ ǊŀőǳƴŀƴƧǳΤ 
τ ǊŀȊǳƳŜƭ őŀǎƻǾƴƻ ŀƭƛ ǇǊƻǎǘƻǊǎƪƻ ȊŀƘǘŜǾƴƻǎǘ ǊŀőǳƴǎƪƛƳ 
problemov in osnovne razrede zahtevnosti (DTIME, 
b¢La9Σ 5{t!/9Σ b{t!/9Σ ŀƴŘ tΣ btΣ ΧύΤ 
τ razumel pojme NP-polnosti in NP-ǘŜȌƪƻǎǘƛ ǊŀőǳƴǎƪŜƎŀ 
problema; 
- spoznal problem SAT, nekatere druge NP-polne 
probleme ter metodo dokazovanja NP-polnosti s 
prevedbo. 

After completing the course the student will: 
τ understand the working, properties, and use of finite 
automata, regular languages, expressions, and 
grammars; 
τ understand the working, properties, and use of 
pushdown automata, context-free languages and 
grammars; 
- understand the working, properties, and use of Turing 
machines computable and computably enumerable 
(c.e.) languages; 
τ understand the (Church/Turing) Computability 
Thesis, and the link between computable (c.e., 
incomputable) languages and decidable (semi-
decidable, undecidable) problems; 
τ be acquainted with selected incomputable 
computational problems; 
τ understand the role of non-determinism in 
computation; 
τ understand the time- and space-complexity of 
computational problems and fundamental complexity 
ŎƭŀǎǎŜǎ ό5¢La9Σ b¢La9Σ 5{t!/9Σ b{t!/9Σ ŀƴŘ tΣ btΣ Χύ 
τ understand the concept of NP-completeness and NP-
hardness; 
τ know the SAT, some other NP-complete problems, 
and the method of proving NP-completeness by 
reduction. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǇǊƛ 
ǾŀƧŀƘΦ tƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ ƛƴ ǎŀƳƻǎǘƻƧƴŜƳ 
ŘŜƭǳ ǇǊƛ ǾŀƧŀƘΣ ǎŜƳƛƴŀǊǎƪƛƘ ƛƴ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΦ 

Lectures and exercise groups, homework assignemnts. 
Frequent homework assignemts shall not be time 
consuming. Some of the homework assignments will be 
more demanding ς projects ς which may be distibuted 
to students divided in groups. 



 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): Oceno sestavljata dva dela: 

 Type:  exam, oral, coursework, project 
Continuing: homework, project work 

prvi (50%) je za sprotno delo, 50,00 % Continuing: homework, project work 

drugi (50%) pa za ustni in pisni izpit.  50,00 % Final: written and oral exam 

hōǾŜȊƴƻǎǘƛ ǇǊŜŘƳŜǘŀ ǎƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜ ƭŜΣ 
őŜ ǎǘŀ ƻōŀ ŘŜƭŀ ǇƻȊƛǘƛǾƴŀΦ ± ǎǇǊƻǘƴƻ ŘŜƭƻ ǎƻŘƛƧƻ 
vaje in seminarske naloge. Ocene: 6-10 
pozitivno, 5 negativno (v skladu s Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

wh.L2Σ .Φ The Foundations of Computability Theory, Springer, 2014 (to appear) 
.9½9b~9YΣ aΦΣ wh.L2Σ .Φ ! ǎǳǊǾŜȅ ƻŦ ǇŀǊŀƭƭŜƭ ŀƴŘ ŘƛǎǘǊƛōǳǘŜŘ ŀƭƎƻǊƛǘƘƳǎ ŦƻǊ ǘƘŜ {ǘŜƛƴŜǊ ǘǊŜŜ ǇǊƻōƭŜƳΦ Int. J. Par. 
Program. 42:287-319, 2013 
aLI9[L2Σ WΦΣ a!IWh¦.Σ !ΦΣ w!tLb9Σ /ΦΣ wh.L2Σ .Φ ¢ǿƻ-stage flexible-choice problems under uncertainty. Eur. J. Oper. 
Res.. 201(2):399-403, 2010 
aLI9[L2Σ WΦΣ wh.L2Σ .Φ CƭŜȄƛōƭŜ-attribute problems. Comput. Optimiz. Appl. 47(3):553-566, 2010 
¢wh.9/Σ wΦΣ ~¢9wYΣ aΦΣ wh.L2Σ .Φ /ƻƳǇǳǘŀǘƛƻƴŀƭ ŎƻƳǇƭŜȄƛǘȅ ŀƴŘ ǇŀǊŀƭƭŜƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜǎƘƭŜǎǎ ƭƻŎŀƭ tŜǘǊƻǾ-
Galerkin methods. Comput. Struct.. 87(1/2):81-90, 2009. 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5202. 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=5202


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Komunikacijski protokoli 

Course title: Communication Protocols 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63258 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: aƻƧŎŀ /ƛƎƭŀǊƛő         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

hǇǊŀǾƭƧŜƴ ƛȊǇƛǘ wŀőǳƴŀƭƴƛǑƪŜ ƪƻƳǳƴƛƪŀŎƛƧŜ ƛƴ ǎƻƭƛŘƴƻ 
ȊƴŀƴƧŜ ǎ ǘŜƎŀ ǇƻŘǊƻőƧŀΦ 

Passed Computer communications. Solid knowledge 
from the area of networking. 

 

Vsebina: Content (Syllabus outline): 

Uvod, vloga komunikacijskih protokolov in njihov pomen 
Ǿ ǎƻŘƻōƴƛƘ ƻƳǊŜȌƧƛƘΦ tǊƻǘƻƪƻƭŀǊƴƛ ǎƪƭŀŘƛ ƛƴ ǇǊƻǘƻƪƻƭŀǊƴŜ 
storitve. 
bŀőǊǘƻǾŀƴƧŜ ƪƻƳǳƴƛƪŀŎƛƧǎƪƛƘ ǇǊƻǘƻƪƻƭƻǾ 
Formalna specifikacija komunikacijskih protokolov 
Metode, tehnike in orodja za analizo in testiranje 
komunikacijskih protokolov 
Standardni usmerjevalni protokoli (usmerjanje znotraj 
avtonomnega sistema, globalno usmerjanje med 
avtonomnimi sistemi). 
±ŜőǇǊŜŘǎǘŀǾƴƛ ǇǊƻǘƻƪƻƭƛ όǇǊƻǘƻƪƻƭƛ Ȋŀ ǇǊŜƴƻǎ ȊǾƻƪŀ ƛƴ 
ǾƛŘŜŀ ǇǊŜƪ LtΣ ƪŀƪƻǾƻǎǘ ǎǘƻǊƛǘǾŜύ ƛƴ ǊŀȊǇƻǑƛƭƧŀƴje 
(multicast). 
!ƴŀƭƛȊŀ ƛƴ ǇǊƛƳŜǊƧŀǾŀ ŘŜƭƻǾŀƴƧŀ ȊƴŀőƛƭƴƛƘ ǇǊƻǘƻƪƻƭƻǾ Ǿ 
LtǾп ƛƴ LtǾсΤ ǇǊŜƘƻŘƴƛ ƳŜƘŀƴƛȊƳƛΦ ~ǘǳŘƛƧŜ ƛȊōǊŀƴƛƘ 
ǇǊƻǘƻƪƻƭƻǾ ƻƳǊŜȌƴŜ ƛƴ ǇƻǾŜȊŀǾƴŜ ǇƭŀǎǘƛΦ 
Protokoli za zagotavljanje varnosti (avtentikacija, 
integriteta, nezanikanje...) 
Protokoli v porazdeljenih sistemih (usklajevanje ure in 
ƎƭƻōŀƭƴƛƘ ǎǘŀƴƧΣ ǾƻƭƛǘǾŜΣ ǾȊŀƧŜƳƴƻ ƛȊƪƭƧǳőŜǾŀƴƧŜΣ 
konsenzus) 
Namenski protokoli: mobilnost, signalizacija v 
ǘŜƭŜƪƻƳǳƴƛƪŀŎƛƧŀƘΣ ƴŀŘȊƻǊ ƻƳǊŜȌƛƧΣ ǳǇǊŀǾƭƧŀƴƧŜ Ȋ 
identitetami in imeniki, LDAP, protokoli v prekrivnih 
όηƻǾŜǊƭŀȅζύ ƻƳǊŜȌƧƛƘΣ Ǿ ƴŀǾƛŘŜȊƴƛƘ ƻƳǊŜȌƧƛƘΣ Ǿ 
ŀǾǘƻƳƻōƛƭǎƪƛƘ ƻƳǊŜȌƧƛƘΦΦΦΦ 

Introduction and role of communication protocols in 
modern networks. Protocol stack and protocol services. 
Communication protocol design. 
Formal specification of communication protocols. 
Communication protocol analysis and testing methods 
and techniques. 
Standard routing protocols: intradomain routing, 
interdomain routing. 
Multimedia (voice and video over IP, quality of service), 
multicast protocols. 
Comparison of advanced protocols in IPv4 and IPv6; 
transition mechanisms. Case studies in network and 
data link layer. 
Security-related protocols (authentication, integrity, 
nonrepudiation, ...) 
Distributed protocols: time synchronization, global 
states, election, mutual exclusion, consensus) 
Studies of selected protocols: mobility, signalling, 
network management, identity management and 
directories, LDAP, overlay network protocols, virtual 
networking protocols, vehicle networking... 

 



Temeljna literatura in viri/Readings: 

J. F. Kurose, K. W. Ross: Computer Networking, A top-down Approach Featuring Internet. 7. izdaja, Pearson 2017. 
aƻƧŎŀ /ƛƎƭŀǊƛő, ½ƻǊŀƴ .ƻǎƴƛŏ, James F. Kurose, Keith W. RossΥ wŀőǳƴŀƭƴƛǑƪŜ ƪƻƳǳƴƛƪŀŎƛƧŜΣ tŜŀǊǎƻƴ 9ŘǳŎŀǘƛƻƴΣ нлмпΦ 
IETF: RFC specifications and standards. http://www.ietf.org  
M.S.Komal: A Guide to Secure and Efficient IPv6 Transition, Lap Lambert Academic Publishing, 2017. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
ǇǊŜŘǎǘŀǾƛǘƛ ǇǊƛƴŎƛǇŜ ƴŀőǊǘƻǾŀƴƧŀΣ ŀƴŀƭƛȊŜ ƛƴ ŘŜƭƻǾŀƴƧŀ 
ǇǊƻǘƻƪƻƭƻǾ ƴŀ ǎǇƭƻǑƴƻ ǘŜǊ ǇƻŘǊƻōƴƻ ǇǊŜŘǎǘŀǾƛǘƛ 
nekatere standardne internetne protokole. 
YƻƳǇŜǘŜƴŎŜΣ ƪƛ ƧƛƘ ōƻ ǑǘǳŘŜƴǘ ǇǊƛŘƻōƛƭΣ ǎƻ Ȋƭŀǎǘƛ 
ω Sposobƴƻǎǘ ƪǊƛǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀ 
ω Razumevanje delovanja protokolov in protokolarnih 

skladov 
ω {Ǉƻǎƻōƴƻǎǘ ƴŀőǊǘƻǾŀƴƧŀΣ ŀƴŀƭƛȊŜΣ ǇƻǇǊŀǾƭƧŀƴƧŀ ƛƴ 

implementacije lastnih komunikacijskih protokolov 
ω tƻȊƴŀǾŀƴƧŜ ǇƻƳŜƳōƴŜƧǑƛƘ ǎǘŀƴŘŀǊŘƴƛƘ ǇǊƻǘƻƪƻƭƻǾ 

posameznih komunikacijskih plasti 
ω Usposobljenost za programsko uporabo 
ǎǘŀƴŘŀǊŘƴƛƘ ƻƳǊŜȌƴƛƘκƪƻƳǳƴƛƪŀŎƛƧǎƪƛƘ ǇǊƻǘƻƪƻƭƻǾ 

ω Usposobljenost za postavitev, konfiguriranje in 
ŀŘƳƛƴƛǎǘǊŀŎƛƧƻ ƛȊōǊŀƴƛƘ ǇǊƻǘƻƪƻƭŀǊƴƛƘ ǎǘǊŜȌƴƛƪƻǾ 

ω {Ǉƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǎǘǊƻƪƻǾƴƛƘ 
ƛȊȊƛǾƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ 

ω Razvoj profesionalne odgovornosti in etike 
ω Skladnost z varnostnimi, funkcionalnimi, 

ekonomskimi in okoljskimi vodili. 
ω Sposobnost iskanja virov znanja in njihovega 
ƪǊƛǘƛőƴŜƎŀ ǾǊŜŘƴƻǘŜƴƧŀ 

ω Sposobnost uporabe pridobljenega znanja za 
ǊŜǑŜǾŀƴƧŜ ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ ǇǊƻōƭŜƳƻǾ Ǿ 
ǊŀőǳƴŀƭƴƛǑǘǾǳΤ ǎǇƻǎƻōƴƻǎǘ ƴŀŘƎǊŀƧŜǾŀƴƧŀ 
pridobljenega znanja. 

ω {Ǉƻǎƻōƴƻǎǘ ǇǊŜƴŀǑŀƴƧŀ ȊƴŀƴƧŀ ǎƻŘŜƭŀǾŎŜƳ Ǿ 
strokovnih in raziskovalnih skupinah 

ω tǊŀƪǘƛőƴƻ ȊƴŀƴƧŜ ƛƴ ǎǇǊŜǘƴƻǎǘƛ ƴŀ ǇƻŘǊƻőƧǳ ǎǘǊƻƧƴŜ ƛƴ 
programske opreme ter informatike, potrebno za 
ǳǎǇŜǑƴƻ ǎǘǊƻƪƻǾƴƻ ŘŜƭƻ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ 

The objective of the course is overview of the protocol 
design principles, protocol analysis and operation in 
general, as well as detailed study of a few actual 
protocols. 
The students will gain the following competencies: 
ω Ability of critical thinking 
ω Understanding of protocol stacks and protocol 

operation, 
ω ability to design, analyze, debug and implement 

own protocols, 
ω In-depth knowledge of the most important 

standard protocols for each layer 
ω Ability to use standard network / communication 

protocols in own applications 
ω Ability to install, configure and manage protocol 

servers. 
ω The ability to understand and solve professional 

challenges in computer and information science 
ω Development of professional responsibility and 

ethics. 
ω Compliance with security, functional, economic and 

environmental principles. 
ω The ability to search knowledge sources and to 

search for resources and critically evaluate 
information. 

ω The ability to apply acquired knowledge in 
independent work for solving technical and 
scientific problems in computer and information 
science; the ability to upgrade acquired knowledge. 

ω The ability to transmit knowledge to co-workers in 
technology and research groups. 

ω Practical knowledge and skills of computer 
hardware, software and information technology 
necessary for successful professional work in 
computer and information science. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜƳ ƳƻŘǳƭǳ ōƻŘƻ ǑǘǳŘŜƴǘƧŜ 
ȊƳƻȌƴƛΥ 
-ƴŀǑǘŜǘƛ ƛƴ ƻǇǊŜŘŜƭƛǘƛ ŘŜƭƻǾŀƴƧŜ ȊƴŀőƛƭƴƛƘ ƻƳǊŜȌƴƛƘ ƛƴ 
aplikacijskih protokolov, formulirati njihovo formalno 
ŘŜŦƛƴƛŎƛƧƻ ƛƴ Ǉƻƛǎƪŀǘƛ ƳƻǊŜōƛǘƴŜ ƭƻƎƛőƴŜ ƴŀǇŀƪŜ Ǿ ƴƧƛƘƻǾƛ 
zasnovi, ter opisati medsebojno odvisnost in 
komplementarnost protokolov 
- ǎǘŀƴŘŀǊŘƴŜ ƻƳǊŜȌƴŜ ǇǊƻǘƻƪƻƭŜ ƛƴ ǎǘƻǊƛǘǾŜ ǾƪƭƧǳőƛǘƛ Ǿ 
ǎǾƻƧŜ ƭŀǎǘƴŜ ǇǊƻƎǊŀƳǎƪŜ ǊŜǑƛǘǾŜ ǘŜǊ ƴŀőǊǘƻǾŀǘƛΣ ǊŀȊǾƛǘƛ ƛƴ 
formalno ovrednotiti delovanje lastnih protokolov. 
- Ǿ ǊŀőǳƴŀƭƴƛǑƪŜƳ ǎƛǎǘŜƳǳ ȊŀǎƴƻǾŀǘƛ ǎƪǳǇŜƪ ǾŀǊƴƻǎǘƴƛƘ 
mehanizmov za zagotovitev osnovnega varnostnega 
nivoja 

After successful completion of the course, the students 
will be able to: 
-identify and define how different tipycal netowrk and 
application protocols work, formulate their formal 
definition and find eventual errors in their logical 
design; describe mutual codependence and 
complementarity of protocols. 
- include standard netowrk and application protocols 
into own solutions and design, develop and evaluate 
own protocols 
- design a cluster of security mechanisms in a computer 
system to ensure a basic security level 
- defend their choice of security mechanisms regarding 
the security demands of a problem domain 

http://www.pasadena.si/iskanje/?qA=doc%2E+dr%2E+Mojca+Ciglari%C4%8D
http://www.pasadena.si/iskanje/?qA=doc%2E+dr%2E+Zoran+Bosni%C4%87
http://www.pasadena.si/iskanje/?qA=James+F%2E+Kurose
http://www.pasadena.si/iskanje/?qA=Keith+W%2E+Ross
http://www.ietf.org/


- zagovarjati izbiro varnostnih mehanizmov glede na 
zahteve sistema ali aplikacije in pojasniti 
- ǇƻǾȊŜƳŀǘƛ ǊŀȊƭƛőƴŜ ǇŀǊŎƛŀƭƴŜ ǊŜǑƛǘǾŜ ǇǊƻōƭŜƳƻǾ Ǿ 
obliko formalnega protokola 

- to include different parcial problem solutions into a 
formal protocol formulation. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ 
ǇǊƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΣ ƪƻƴȊǳƭǘŀŎƛƧŜ ǇǊƛ ƛȊǾŀƧŀƴƧǳ 
seminarskih nalog (konkretni projekti). Poseben 
poudarek je na timskem delu, delo je podprto s 
sodobnimi oblikami komunikacije (internet, forumi, 
ǎǇƭŜǘƴŀ ǳőƛƭƴƛŎŀΣ ǾƛǊǘǳŀƭƴƛ ƭŀōƻǊŀǘƻǊƛƧύΦ 

Lectures, exercises, laboratory work, seminal work, 
individual homework, consultation, teamwork projects. 
Individual work is supported by modern communication 
means ς internet, form, LMS, virtual laboratory. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo) 

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛȊǇƛǘύ 50,00 % Final (written exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

~Yh.9wb9Σ bŜƧŎΣ a!9bb9[Σ hƭŀŦΣ tIL[[Lt{Σ LŀƛƴΣ .¦{IΣ wŀƴŘȅΣ ¿hw¿Σ WŀƴΣ /LD[!wL2Σ aƻƧŎŀΦ LtǾп ŀŘŘǊŜǎǎ ǎƘŀǊƛƴƎ 
mechanism classification and tradeoff analysis. IEEE/ACM transactions on networking, ISSN 1063-6692, 2014, vol. 
22, no. 2, pp. 391-404. 
PORENTA, JeǊƴŜƧΣ /LD[!wL2Σ aƻƧŎŀΦ /ƻƳǇŀǊƛƴƎ ŎƻƳƳŜǊŎƛŀƭ Lt ǊŜǇǳǘŀǘƛƻƴ ŘŀǘŀōŀǎŜǎ ǘƻ ƻǇŜƴ-source IP reputation 
algorithms. Computer systems science and engineering, ISSN 0267-6192, 2013, vol. 28, no. 1, pp. 1-14. 
~Yh.9wb9Σ bŜƧŎΣ /LD[!wL2Σ aƻƧŎŀΦ tǊŀŎǘƛŎŀƭ ŜǾŀƭǳŀǘƛƻƴ ƻŦ stateful NAT64/DNS64 translation. Advances in electrical 
and computer engineering, ISSN 1582-7445. [Print ed.], 2011, vol. 11, no. 3, pp. 49-54. 
t!b2¦wΣ aŀǘƧŀȌΣ /LD[!wL2Σ aƻƧŎŀΦ LƳǇŀŎǘ ƻŦ ǘŜǎǘ-driven development on productivity, code and tests: a controlled 
experiment. Information and software technology, ISSN 0950-5849. [Print ed.], Jun. 2011, vol. 53, no. 6, pp. 557-
573.  
/LD[!wL2Σ aƻƧŎŀΦ 9ŦŦŜŎǘƛǾŜ ƳŜǎǎŀƎŜ ǊƻǳǘƛƴƎ ƛƴ ǳƴǎǘǊǳŎǘǳǊŜŘ ǇŜŜǊ-to-peer overlays. IEE proc., Commun. [Print ed.], 
October 2005, vol. 152, no. 5, str. 673-678. 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8265. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Linearna algebra 

Course title: Linear Algebra 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63207 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: Polona Oblak         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
1. Osnovne operacije z vektorji, 
2. operacije z matrikami, 
3. ǎƛǎǘŜƳƛ ƭƛƴŜŀǊƴƛƘ ŜƴŀőōΣ 
4. vektorski prostori, 
5. ƻǊǘƻƎƻƴŀƭƴŜ ǇǊƻƧŜƪŎƛƧŜ ƛƴ ǇǊŜŘƻƭƻőŜƴƛ ǎƛǎǘŜƳƛΣ 
6. ǎƛƳŜǘǊƛőƴŜ ƛƴ ƻǊǘƻƎƻƴŀƭƴŜ ƳŀǘǊƛƪŜΣ 
7. determinante, 
8. lastni vektorji in lastne vrednosti 
Vaje:  
utrjevanje pri predavanjih obravnavane snovi z 
ǊŀőǳƴǎƪƛƳƛ ǇǊƛƳŜǊƛ 
ǑǘǳŘƛƧ ǇǊƛƳŜǊƻǾΣ ƪƛ ǎƻ Ȋŀ ǑǘǳŘŜƴǘŜ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
informatike relevantni, ne spadajo pa v glavni tok snovi 
na predavanjih 
Pri vajah je poudarek nŀ ǎŀƳƻǎǘƻƧƴŜƳ ǊŜǑŜǾŀƴƧ ƴŀƭƻƎ 
pod strokovnim vodstvom asistenta. 
5ƻƳŀőŜ ƴŀƭƻƎŜ: 
5ƻƳŀőŜ ƴŀƭƻƎŜ ǎƻ ǇǊŜŘǾƛŘŜƴŜ Ǿ ǘŜŘŜƴǎƪŜƳ ǊƛǘƳǳΣ 
ƻōǾŜȊƴŜ ƛƴ őŀǎƻǾƴƻ ƳŀƴƧ ȊŀƘǘŜǾƴŜΦ bŀƳŜƴ ŘƻƳŀőƛƘ 
ƴŀƭƻƎ ƧŜ ǇǊƛǇǊŀǾƛǘƛ ǑǘǳŘŜƴǘŀ ƪ ǎǇǊƻǘƴŜƳǳ ǑǘǳŘƛƧǳ 
ǇǊŜŘƳŜǘŀΦ ~ǘǳŘŜƴǘƧŜ ƭŀƘƪƻ ŘƻƳŀőŜ ƴŀƭƻƎŜ ǊŜǑǳƧŜƧƻ 

Lectures: 
1. Basic operations with vectors, 
2. Operations with matrices, 
3. Systems of linear equations, 
4. Vector spaces, 
5. Orthogonal projections and overdetermined 

systems, 
6. Symmetric and orthogonal matrices, 
7. Determinants, 
8. Eigenvalues and eigenvectors 
Lab practice: 
Support of the theoretical knowledge by practical 
examples 
Study of examples relevant for the computer science 
and informatics students 
At the lab practice sessions students will individually 
solve problems under the supervision of an assistant. 
Homeworks: 
Homework assignments are obligatory and provided in a 
weekly rhythm, but less time demanding. The purpose 
of homework is to prepare students to prompt study of 
the subject. Students can solve homeworks either 

 

Temeljna literatura in viri/Readings: 

1. .ƻƧŀƴ hǊŜƭΥ [ƛƴŜŀǊƴŀ ŀƭƎŜōǊŀΣ ½ŀƭƻȌōŀ CwLΣ нлмтΣ ŘƻǎǘƻǇƴƻ ƴŀ http://matematika.fri.uni-lj.si/LA/lapdf. 
2. Gilbert Strang, Introduction to Linear Algebra, Cambridge press, 2003. 
3. David Poole: Linear Algebra, A Modern Introduction, Brooks/Cole, 2011. 

http://matematika.fri.uni-lj.si/LA/la1.pdf


4. Aleksandra Franc: wŜǑŜƴŜ ƴŀƭƻƎŜ ƛȊ ƭƛƴŜŀǊƴŜ ŀƭƎŜōǊŜ, 2019, dostopno na http://matematika.fri.uni-
lj.si/la/la_zbirka.pdf. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘŀ ǎŜȊƴŀƴƛǘƛ Ȋ ƳŜǘƻŘŀƳƛ ƭƛƴŜŀǊƴŜ 
algebre in ga usposobiti, da bo lahko te metode 
ǳǇƻǊŀōƭƧŀƭ ǇǊƛ ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾ Ȋ ǊŀȊƭƛőƴƛƘ ǇƻŘǊƻőƛƧ 
ǊŀőǳƴŀƭƴƛǑǘǾŀΦ 

The course aims to acquaint students with the methods 
of linear algebra, and train them to use these methods 
in solving problems in various areas of computer 
science. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

~ǘǳŘŜƴǘ ƴŀƧ ōƛ Ǉƻ ǳǎǇŜǑƴƻ opravljenem predmetu: 
-poznal in razumel osnovne objekte (skalarji, vektorji, 
matrike) in relacije med njimi, 
-uporabljal osnovne operacije nad njimi ter razumeval 
lastnosti teh operacij, 
-bil sposoben uporabe metod linearne algebre pri 
ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾΣ ƪƛ ƛȊǾƛǊŀƧƻ Ǿ ŘǊǳƎƛƘ ǇƻŘǊƻőƧƛƘ 
όǊŀőǳƴŀƭƴƛǑǘǾƻΣ ƴŀǊŀǾƻǎƭƻǾƧŜΣ ǘŜƘƴƛƪŀύΣ 
-ǎǇƻȊƴŀƭΣ Řŀ ƧŜ ƛǎǘŜ ƳŜǘƻŘŜ ƳƻƎƻőŜ ǳǇƻǊŀōƛǘƛ ǇǊƛ 
ǊŜǑŜǾŀƴƧǳ ǊŀȊƭƛőƴƛƘ ƪƻƴƪǊŜǘƴƛƘ ǇǊƛƳŜǊƻǾ ǎ ǇƻŘǊƻőƧŀ 
ƳƻŘŜƭƛǊŀƴƧŀ ǊŀȊƭƛőƴƛƘ ǇƻƧŀǾƻǾ Ȋ ǊŀőǳƴŀƭƴƛƪƛΣ 
-uporabljal abstrakcijo linearne algebre in linearnih 
sistemov za modeliranje konkretnih problemov in 
ƛǎƪŀƴƧŜ ƴƧƛƘƻǾƛƘ ǊŜǑƛǘŜǾΦ 

After successfully completing the course, the students 
will be able to: 
-know and use basic objects (scalars, vectors, matrices) 
and the relationships between them, 
-perform basic operations over them, and understand 
the properties of these operations, 
- apply methods of linear algebra to solving problems 
arising in other fields (computer science, science, 
engineering), 
-realize that the same methods can be used in solving 
various concrete examples in the field of modelling 
various phenomena with computers, 
-use of abstraction of linear algebra and linear systems 
to model and solve specific problems. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜΣ ŘƻƳŀőŜ ƴŀƭƻƎŜ Lectures, lab practice, homeworks 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘύΥ  Type (written exam): Continuing (homework, 
midterm exams, project work) 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

ω OBLAK, Polona. The upper bound for the index of nilpotency for a matrix commuting with a given nilpotent 
matrix. Linear multilinear algebra, 2008, vol. 56, no. 6, str. 701-711. 

ω 5h[¿!bΣ 5ŀǾƛŘΣ h.[!YΣ tƻƭƻƴŀΦ LƴǾŜǊǘƛōƭŜ ŀƴŘ ƴƛƭǇƻǘŜƴǘ ƳŀǘǊƛŎŜǎ ƻǾŜǊ ŀƴǘƛǊƛƴƎǎΦ Linear algebra appl., 2009, vol. 
430, iss. 1, str. 271-278. 

ω Yh~LwΣ ¢ƻƳŀȌΣ h.[!YΣ tƻƭƻƴŀΦ hƴ ǇŀƛǊǎ ƻŦ ŎƻƳƳǳǘƛƴƎ ƴilpotent matrices. Transform. groups, 2009, vol. 14, no. 
1, str. 175-182. 

ω 5h[Lb!wΣ DǊŜƎƻǊΣ D¦¢9wa!bΣ !ƭŜƪǎŀƴŘǊ :ƳƛƭŜǾƛőΣ Y¦½a!Σ .ƻƧŀƴΣ h.[!YΣ tƻƭƻƴŀΦ 9ȄǘǊŜƳŀƭ ƳŀǘǊƛȄ 
centralizers. Linear Algebra and its Applications, 2013, vol. 438, iss. 7, str. 2904-2910. 

ω h.[!YΣ tƻƭƻƴŀΣ ~aLDh/Σ IŜƭŜƴŀΦ ¢ƘŜ ƳŀȄƛƳǳƳ ƻŦ ǘƘŜ ƳƛƴƛƳŀƭ ƳǳƭǘƛǇƭƛŎƛǘȅ ƻŦ ŜƛƎŜƴǾŀƭǳŜǎ ƻŦ ǎȅƳƳŜǘǊƛŎ 
matrices whose pattern is constrained by a graph. Linear Algebra and its Applications, 2017, vol. 512, str. 48-70. 

Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6758 

 

 

  

http://matematika.fri.uni-lj.si/la/la_zbirka.pdf
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;amp;id=6758


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: aŀǘŜƳŀǘƛőƴƻ ƳƻŘŜƭƛǊŀƴƧŜ 

Course title: Mathematical Modelling  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63219 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: ¿ƛƎŀ ±ƛǊƪ         

 

Vrsta predmeta/Course type: izbirni predmet /elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

±ǎŜōƛƴŀ ȊŀƧŜƳŀ ŘƻƪŀƧ ƻōǎŜȌŜƴ ǇǊŜƎƭŜŘ ƳƻȌƴƛƘ ǘŜƳΣ ƪƛ 
ǎƻ ƭŀƘƪƻ ȊŀƧŜǘŜ Ǿ ǑǘǳŘŜƴǘǎƪƛƘ ǇǊƻƧŜƪǘƛƘΦ bŀ ǇǊŜŘŀǾŀƴƧƛƘ 
se vsako leto predstavi tiste od navedenih tem, ki so za 
izdelavo projektov potrebne (ne pa nujno vsako leto vse 
navedene teme). 
1. ¦ǾƻŘ Ǿ ƳŀǘŜƳŀǘƛőƴƻ ƳƻŘŜƭƛǊŀƴƧŜΣ ƴŀǇŀƪŜ ǇǊƛ 
ƳƻŘŜƭƛǊŀƴƧǳ ƛƴ ǇǊƛ ǊŀőǳƴŀƴƧǳΦ 

2. Geometrijski modeli: parametrizirane krivulje, 
ǊŜƎǳƭŀǊƴŜ ƛƴ ǎƛƴƎǳƭŀǊƴŜ ǘƻőƪŜΣ ǘŀƴƎŜƴǘŀ ƛƴ ƴƻǊƳŀƭŀΣ 
ŘƻƭȌƛƴŀ ƭƻƪŀΣ ǇƭƻǑőƛƴŜ ƛƴ ǾƻƭǳƳƴƛΣ ǇǊƛƳŜǊƛ ƛƴ 
uporaba, interpolacija in aproksimacija s krivuljami, 
zlepki. Parametrizirane ploskve, koordinatne 
ƪǊƛǾǳƭƧŜΣ ǇǊǾŀ ŦǳƴŘŀƳŜƴǘŀƭƴŀ ŦƻǊƳŀ ƛƴ ǇƻǾǊǑƛƴŀΦ 
Triangulacije. 

3. [ƛƴŜŀǊƴƛ ƳƻŘŜƭƛΥ {±5 ƛƴ t/!Σ ǇƻǎǇƭƻǑŜƴƛ ƛƴǾŜǊȊƛΣ 
linearne transformacije (Fourierjeva, Laplaceova, 
ǾŀƭőƴŀύΣ ƭƛƴŜŀǊƴƻ ǇǊƻƎǊŀƳƛǊŀƴƧŜΦ 

4. bŜƭƛƴŜŀǊƴƛ ƳƻŘŜƭƛΥ ƳƻŘŜƭƛǊŀƴƧŜ ǎ ŦǳƴƪŎƛƧŀƳƛ ǾŜő 
spremenljivk, nelinearna optimizacija: lokalni, 
vezani in globalni ekstremi. Primeri optimizacijskih 
modelov. Integrali funkcij dveh spremenljivk. 

5. {ǘƻƘŀǎǘƛőƴƛ ƳƻŘŜƭƛΥ aŀǊƪƻǾǎƪŜ ǾŜǊƛƎŜΦ 
6. 5ƛƴŀƳƛőƴƛ ƳƻŘŜƭƛΥ aƻŘŜƭiranje z diferencialnimi 
ŜƴŀőōŀƳƛ ƛƴ ǎƛǎǘŜƳƛΣ ǇǊƛƳŜǊƛΣ ȊŀőŜǘƴƛ ƛƴ Ǌƻōƴƛ 
ǇǊƻōƭŜƳƛΦ wŜǑŜǾŀƴƧŜ ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ Ŝƴŀőō мΦ wŜŘŀΦ 
9ǳƭŜǊƧŜǾŀ ƳŜǘƻŘŀΦ [ƛƴŜŀǊƴŜ ŘƛŦŜǊŜƴŎƛŀƭƴŜ ŜƴŀőōŜ ƛƴ 
ǎƛǎǘŜƳƛΦ bǳƳŜǊƛőƴŜ ƳŜǘƻŘŜ Ȋŀ ƛƴǘŜƎǊƛǊŀƴƧŜ 

The contents of the course represents a rather large list 
of topics which are connected to the student projects. In 
the lectures, the topics relevant for the current student 
projects will be explained (possibly not all topics every 
year) 
Introduction to mathematical modelling, computational 
and modelling errors. 
Geometric models: parametric curves, regular and 
singular points, tangent and normal, arc length, areas 
and volumes, examples and applications, interpolation 
and approximation with curves, splines. Parametric 
surfaces, coordinate curves, first fundamental form. 
Triangulations 
Linear models: SVD and PCA, general inverses, linear 
transformations (Fourier, Laplace, wavelet), linear 
programming. 
Nonlinear models: models with functions of several 
variables. Continuous optimization: local, constrained 
and global extrema. 
Stochastic models: Markov chains. 
Dynamical models: modelling with differential equations 
and systems, examples of initial and boundary 
problems. Solving order one differentia equations. Euler 
method. Linear differential equations and systems. 
Numerical integration. Orbits and invariant sets of 
dynamical systems. Examples. 



ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ ŜƴŀőōΦ ¢ƛǊƛ ƛƴ ƛƴǾŀǊƛŀƴǘƴŜ ƳƴƻȌƛŎŜ 
ŘƛƴŀƳƛőƴƛƘ ǎƛǎǘŜƳƻǾΦ tǊƛƳŜǊƛ ŘƛƴŀƳƛőƴƛƘ ǎƛǎǘŜƳƻǾΦ 

 

Temeljna literatura in viri/Readings: 

B. Orel, Osnove numeǊƛőƴŜ ƳŀǘŜƳŀǘƛƪŜΣ CŀƪǳƭǘŜǘŀ Ȋŀ ǊŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪƻΣ ŎƻǇΦ мффтΦ 
James Stewart: Calculus: early transcendentals (8th edition), Cengage Learning, 2016. 
Searle: Linear Models 
Paul's Online Math Notes: Differential equations 
M. Braun: Differential equations and their applications, Springer, 1991. 
J. Guckenheimer, P. Holmes: Nonlinear Oscilators, Dynamical Systems, and Bifurcations of Vector Fields, Applied 
Mathematical Sciences no. 42, Springer, 2002. 
Lectures on differential equations MIT Open CourseWare video. 

 

Cilji in kompetence: Objectives and competences: 

Cilj predmeta je nadgraditi osnovno poznavanje in 
ǊŀȊǳƳŜǾŀƴƧŜ ǇƻƧƳƻǾ ƳŀǘŜƳŀǘƛőƴŜ ŀƴŀƭƛȊŜ Ȋ 
ȊŀƘǘŜǾƴŜƧǑƛƳƛ ǇƻƧƳƛΣ ǇǊƛƪŀȊŀǘƛ ƴƧƛƘƻǾƻ ǳǇƻǊŀōƻ ǇǊƛ 
ƳŀǘŜƳŀǘƛőƴŜƳ ƳƻŘŜƭƛǊŀƴƧǳ ǇƻƧŀǾƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ 
ŘǊǳƎƛƘ ȊƴŀƴƻǎǘƛƘ ƛƴ Ǉŀ ƻǎƴƻǾƴŜ ƳŜǘƻŘŜ Ȋŀ ǊŀőǳƴŀƴƧŜ 
dobljenih modelov. 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
wŀȊǾƛƧŀƴƧŜ ǎǇƻǎƻōƴƻǎǘ ƪǊƛǘƛőƴŜƎŀΣ ŀƴŀƭƛǘƛőƴŜƎŀ ƛƴ 
ǎƛƴǘŜǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΦ 
{Ǉƻǎƻōƴƻǎǘ ǇǊŜƴŀǑŀƴƧŀ ȊƴŀƴƧŀ ƛƴ ǎǇƻǎƻōƴƻǎǘ ǇƛǎŀƴƧŀ Ǿ 
ŘƻƳŀőŜm in tujem jeziku. 
Sposobnost uporabe pridobljenega znanja pri 
ǎŀƳƻǎǘƻƧƴŜƳ ŘŜƭǳ ƛƴ ǊŜǑŜǾŀƴƧǳ ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ 
ǇǊƻōƭŜƳƻǾ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀΤ ǎǇƻǎƻōƴƻǎǘ 
nadgraditi pridobljeno znanje. 
  
tǊŜŘƳŜǘƴƻ ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
Sposobnost razumevanja iƴ ǳǇƻǊŀōŜ ȊƴŀƴƧ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ ƴŀ ŘǊǳƎƛƘ ǘŜƘƴƛőƴƛƘ ƛƴ 
ǊŜƭŜǾŀƴǘƴƛƘ ǇƻŘǊƻőƧƛƘ όŜƪƻƴƻƳƛƧƛΣ ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ ǾŜŘŀƘ 
itd.) 
{ŀƳƻǎǘƻƧƴƻ ǊŜǑŜǾŀǘƛ ȊŀƘǘŜǾƴŜ ǊŀȊǾƻƧƴŜΣ ƛƴȌŜƴƛǊǎƪŜ ƛƴ 
organizacijske naloge, pa tudi zmerno zahtevne 
raziskovalne naƭƻƎŜ ƴŀ ǎǾƻƧŜƳ ǇƻŘǊƻőƧǳΦ 
wŀȊǳƳŜǘƛ ǊŜƭŜǾŀƴǘƴŜ ƳŀǘŜƳŀǘƛőƴŜ ƪƻƴŎŜǇǘŜ ƛƴ ƧƛƘ 
ǳǇƻǊŀōƛǘƛ ǇǊƛ ƳƻŘŜƭƛǊŀƴƧǳ ǇƻƧŀǾƻǾ ƴŀ ŘǊǳƎƛƘ ǇƻŘǊƻőƧƛƘΦ 
{Ǉƻǎƻōƴƻǎǘ ƛƳǇƭŜƳŜƴǘƛǊŀǘƛ ǊŜƭŜǾŀƴǘƴŜ ƳŀǘŜƳŀǘƛőƴŜ 
ƳƻŘŜƭŜ Ǿ ƻōƭƛƪƛ ǊŀőǳƴŀƭƴƛǑƪƛƘ ŀƭƎƻǊƛǘƳƻǾΦ 

The goal of the course is to introduce students to 
advanced concepts and tools of mathematical analysis 
and demonstrate their application in mathematical 
modelling of phenomena in computer science and in 
other sciences, as well as the basic methods for 
computing solutions of the obtained models. 
General competences: 
Developing skills in critical, analytical and synthetic 
thinking. 
The ability of knowledge transfer and writing skills in the 
native language as well as a foreign language. 
The ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science; the ability to 
upgrade acquired knowledge. 
  
Subject specific competences: 
The ability to understand and apply computer and 
information science knowledge to other technical and 
relevant fields (economics, organisational science, etc); 
Independently tackle demanding developmental, 
engineering, and organisational tasks as well as 
moderately demanding research tasks in their fields of 
study. 
To understand the relevant mathematical concepts and 
apply them to model phenomena in other fields. 
Ability to implement relevant mathematical models in 
the form of computer algorithms. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

Po zaƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘ 
ǎǇƻǎƻōŜƴ ǳǇƻǊŀōƭƧŀǘƛ ƳŀǘŜƳŀǘƛƭőƴŜ ǇƻƧƳŜ Ȋŀ 
ƳƻŘŜƭƛǊŀƴƧŜ ǇǊŜǇǊƻǎǘƛƘ ǇƻƧŀǾƻǾΣ ƛǎƪŀǘƛ ǊŜǑƛǘǾŜ ŀƭƛ 
ǇǊƛōƭƛȌƴŜ ǊŜǑƛǘǾŜ ŘƻōƭƧŜƴƛƘ ƳƻŘŜƭƻǾ ƛƴ ƧƛƘ ƻǾǊŜŘƴƻǘƛǘƛ 
razumel pojem parametrizirane krivulje in ploskve in 
Ȋƴŀƭ ǘŀƪǑƴŜ ƻōƧŜǘŜ ŀƴŀƭƛȊƛǊŀǘƛ ƛƴ ǳǇƻǊŀōƛǘƛ ǇǊƛ ƳƻŘŜƭƛǊŀƴƧǳ 
geometrijskih in drugih problemov 
znal razlikovati med linearnimi in nelinearnimi pojavi, 
Ȋƴŀƭ ȊŀǇƛǎŀǘƛ ƭƛƴŜŀǊŜƴ ƳŀǘŜƳŀǘƛőŜƴ ƳƻŘŜƭ ƛƴ ǳǇƻǊŀōƛǘƛ 
ƳŜǘƻŘŜ ƭƛƴŜŀǊƴŜ ŀƭƎŜōǊŜ Ȋŀ ƛǎƪŀƴƧŜ ǊŜǑƛǘŜǾ 
Ȋƴŀƭ ȊŀǇƛǎŀǘƛ ƴŜƭƛƴŜŀǊŜƴ ƳŀǘŜƳŀǘƛőŜƴ ƳƻŘŜƭ ƛƴ ǳǇƻǊŀōƛǘƛ 
ǳǎǘǊŜȊƴŜ ŀƭƎƻǊƛǘƳŜ ƛƴ ƳŀǘŜƳŀǘƛőƴŜ ƳŜǘƻŘŜ Ȋŀ ƴƧŜƎƻǾƻ 
ǊŜǑŜǾŀƴƧŜ 

After completing this course the student will 
be able to use basic mathematical in modelling simple 
phenomena and processes, compute solutions or 
approximate solutions of the obtained models, and 
evaluate them 
understand the concepts of parametrized curve and 
surface, analyze them, and apply them to geometric and 
other problems 
distinguish betwee n linear and nonlinear phenomena 
be able to construct a linear model and apply methods 
of linear algebra to find solutions 

http://onlinelibrary.wiley.com/book/10.1002/9781118491782
http://tutorial.math.lamar.edu/Classes/DE/DE.aspx
http://ocw.mit.edu/OcwWeb/Mathematics/18-03Spring-2006/VideoLectures/index.htm
http://en.wikipedia.org/wiki/MIT


ǊŀȊǳƳŜƭ ǇƻƧŜƳ ŘƛŦŜǊŜƴŎƛŀƭƴŜ ŜƴŀőōŜ όŀƭƛ ǎistema 
ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ Ŝƴŀőōύ ƛƴ ƴƧŜƴŜ ǊŜǑƛǘǾŜ ƛƴ ƻōǾƭŀŘŀƭ 
ǇǊŜǇǊƻǎǘŜ ǇǊƛƧŜƳŜ Ȋŀ ǊŜǑŜǾŀƴƧŜ ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ Ŝƴŀőō мΦ 
reda, 
ǊŀȊǳƳŜƭ ǎǘǊǳƪǘǳǊƻ ǊŜǑƛǘŜǾ ƭƛƴŜŀǊƴƛƘ ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ Ŝƴŀőō 
in sistemov, 
poznal osnovne algoritme za integriranje nelinearnih 
diferencialnih Ŝƴŀőō 
ƻōǾƭŀŘŀƭ ǳǇƻǊŀōƻ ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ Ŝƴŀőō ƛƴ ǎƛǎǘŜƳƻǾ 
ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ Ŝƴŀőō Ȋŀ ƳƻŘŜƭƛǊŀƴƧŜ ǇǊŜǇƻǊƻǎǘƛƘ ǇƻƧŀǾƻǾ 
iz realnega sveta 

be able to construct a nonlinear model and apply 
suitable algorithms and mathematical methods to find 
solutions 
understand the concept of a differential equation (or 
system of equations) and its solution and master simple 
solving techniques 
understand the structure of the solution space of linear 
differential equations 
understand basic algorithms for numerical integration 
be able to use differential equations to model simple 
real world phenomena 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǾŀƧŜ ŘƻƳŀőŜ ƴŀƭƻƎŜΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ 
ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ Ȋ ŘƻƳŀőƛƳƛ ƴŀƭƻƎŀƳƛ ƛƴ ǇǊƻƧŜƪǘƛΣ ƪƛ 
ǎŜ ŘŜƭƴƻ ǊŜǑǳƧŜƧƻ ƴŀ ǾŀƧŀƘΦ ±ŀƧŜ ǎƻ ǇƻŘǇǊǘŜ ǎ 
programskima paketoma Matlab in Mathematica. 
5ƻƳŀőŜ ƴŀƭƻƎŜ ƛƴ ǇǊƻƧŜƪǘƛ ǎƻ ŘŜƭƴƻ ƛƴŘƛǾƛŘǳŀƭƴŜ ƛƴ 
delno skupinske in se ustno zagovarjajo. Spodbuja se 
skupinsko delo. 

Lectures, lab exercises and homework problems and 
projects. Special attention will be put on continuing 
work through homework problems and projects. Matlab 
and Mathematica are used at lab exercises and in 
homework problems and projects. Homework problems 
and projects are partly individual and partly group and 
are presented orally. Group work is encouraged. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀloge, 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

ω ±LwYΣ ¿ƛƎŀΦ {Ƴŀƭƭ ƭƻƻǇ ǎǇŀŎŜǎΦ Topology and its Applications, ISSN 0166-8641, 2010, vol. 157, no. 2, str. 451-455. 
ω ±LwYΣ ¿ƛƎŀΦ wŜŀƭƛȊŀǘƛƻƴǎ ƻŦ ŎƻǳƴǘŀōƭŜ ƎǊƻǳǇǎ ŀǎ ŦǳƴŘŀƳŜƴǘŀƭ ƎǊƻǳǇǎ ƻŦ ŎƻƳǇŀŎǘŀΦ Mediterranean journal of 

mathematics, 2013, vol. 10, no. 3, str. 1573-1589. 
ω DYDAK, Jerzy, VIwYΣ ¿ƛƎŀΦ tǊŜǎŜǊǾƛƴƎ ŎƻŀǊǎŜ ǇǊƻǇŜǊǘƛŜǎΦ wŜǾƛǎǘŀ ƳŀǘŜƳłǘƛŎŀ ŎƻƳǇƭǳǘŜƴǎŜ, 2016, vol. 29, iss. 1, 

str. 191-206. 
ω 959[{.w¦bb9wΣ IŜǊōŜǊǘΣ ±LwYΣ ¿ƛƎŀΣ ²!Db9wΣ IǳōŜǊǘΦ {ƳŀƭƭŜǎǘ ŜƴŎƭƻǎƛƴƎ ǎǇƘŜǊŜǎ ŀƴŘ /ƘŜǊƴƻŦŦ Ǉƻƛƴǘǎ ƛƴ 

Bregman geometry. V: SPECKMANN, Bettina (ur.), ¢j¢IΣ /ǎŀōŀ 5Φ όǳǊΦύΦ 34th International Symposium on 
Computational Geometry : SoCG 2018, June 11-14, 2018, Budapest, Hungary, 

ω ±LwYΣ ¿ƛƎŀΦ !ǇǇǊƻȄƛƳŀǘƛƻƴǎ ƻŦ м-dimensional intrinsic persistence of geodesic spaces and their stability. Revista 
ƳŀǘŜƳłǘƛŎŀ ŎƻƳplutense, Jan. 2019, vol. 32, iss. 1, str. 195-213. 

Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=20092 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=20092
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Predmet: aƻŘŜƭƛǊŀƴƧŜ ǊŀőǳƴŀƭƴƛǑƪƛƘ ƻƳǊŜȌƛƧ 

Course title: Computer Networks Modeling 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63257 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: Miha Mraz         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
мΦ ¢ŜƻǊŜǘƛőƴŜ ƻǎƴƻǾŜ 
1. ½ŀƘǘŜǾŜΣ ǎǘǊŜȌƴƛƪƛΣ őŀƪŀƭƴŜ ǾǊǎǘŜΣ YŜƴŘŀƭƭƻǾŀ 

notacija 
2. aƻŘŜƭƛǊŀƴƧŜ Ȋ ǾƛŘƛƪŀ őŀǎŀ ƛƴ ȊŀƭƻƎŜ ƳƻȌƴƛƘ ǎǘŀƴƧ 
3. LƴǘŜƴȊƛǾƴƻǎǘ ǇǊƛƘŀƧŀƧƻőƛƘ ȊŀƘǘŜǾ ƛƴ ǎǘǊŜȌōŜ 
4. {ǘǊŜȌƴŜ ŜƴƻǘŜ όŘƛǎƪǊŜǘƴŜΣ ŜƪǎǇƻƴŜƴǘƴŜΣ 9ǊƭŀƴƎƻǾŜΣ 
ΧύΣ 

5. {ǘǊŜȌƴŜ ƳǊŜȌŜ 
6. Opredelitev simulacijskih parametrov (breme, 

metrike, potrebni resursi, itd.) 
Analiza in interpretacija simulacijskih rezultatov 
tŜǘǊƛƧŜǾŜ ƳǊŜȌŜΣ ōŀǊǾƴŜ tŜǘǊƛƧŜǾŜ ƳǊŜȌŜ 
Ocenjevalne metrike, latenca 
  
2. Uporaba teorije v praksi 
aƻŘŜƭƛǊŀƴƧŜ ƛƴ ǎƛƳǳƭŀŎƛƧŜ ƻƳǊŜȌƛƧ 
Modeliranje in simulacije protokolov 
aƻŘŜƭƛǊŀƴƧŜ ƛƴ ǎƛƳǳƭŀŎƛƧŜ ǾƛǑƧŜ ƴƛǾƻƧǎƪƛƘ ǇǊƻǘƻƪƻƭƻǾ ƛƴ 
storitev 
hǊƻŘƧŀ Ȋŀ ƳƻŘŜƭƛǊŀƴƧŜ ƛƴ ǎƛƳǳƭŀŎƛƧƻ ǊŀőǳƴŀƭƴƛǑƪƛƘ 
ƻƳǊŜȌƛƧ όhǇNet, NS2, OMNeT++, TETCOS, GTNetS, itd.) 
  
Vaje: 
Namen vaj pri navedenem predmetu je predvsem v 
ǇǊŜŘǎǘŀǾƛǘǾƛ ǳǇƻǊŀōŜ ȊƎƻǊŀƧ ƴŀǾŜŘŜƴƛƘ ǘŜƻǊŜǘƛőƴƛƘ ƻǎƴƻǾ 
ƴŀ ǊŜǑŜǾŀƴƧǳ ǇǊŀƪǘƛőƴƛƘ ǇǊƻōƭŜƳƻǾ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑƪƛƘ ƻƳǊŜȌƛƧΦ ± ǘŀ ƴŀƳŜƴ ǎŜ ōƻŘƻ ǳǇƻǊŀōƭƧŀƭŀ 

Lectures: 
1. Theoretical basics 
1. Requests, servers, queues, Kendall's notation 
2. Modelling regarding time and modelling regarding 

the possible states of the system 
3. Request arrival rate in request serving rate 
4. {ŜǊǾƛƴƎ ǳƴƛǘǎ όŘƛǎŎǊŜǘŜΣ ŜȄǇƻƴŜƴǘƛŀƭΣ 9ǊƭŀƴƎϥǎΣ ΧύΣ 
5. Serving networks 
6. Definition of simulation parameters (work-load, 

metrics, required resources, etc.) 
Analysis and interpretation of simulation results 
Petri nets, Coloured Petri nets 
Performance metrics, latency 
  
2. Practical use of theory presented 
Modelling and simulation of networks 
Modelling and simulation of protocols 
Modelling and simulation of higher layer protocols and 
services 
Tools for network modelling and simulation (OpNet, 
NS2, OMNeT++, TETCOS, GTNetS, etc.) 
  
Laboratory courses: 
Methods and approaches presented during the lectures 
will be demonstrated on practical computer network 
examples during the laboratory courses. Different 
software tools will be used such as OpNet, NS2, 
OMNeT++, TETCOS, GTNetS, etc. 



na vajah ustrezna programska orodja (npr. OpNet, NS2, 
OMNeT++, TETCOS, GTNetS, itd.). 

 

Temeljna literatura in viri/Readings: 

N. C. Hock: Queueing Modelling Fundamentals, J.Wiley & Sons, New York, 1996. 
2. M. E. Woodward: Communication and computer networks: modelling with discrete-time queues, Pentech 
Press, London 1993. 
оΦ aΦ aǊŀȊΣ aΦ aƻǑƪƻƴΥ aƻŘŜƭƛǊŀƴƧŜ ǊŀőǳƴŀƭƴƛǑƪƛƘ ƻƳǊŜȌƛƧΦ мΦ ƛȊŘΦ [ƧǳōƭƧŀƴŀΥ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ нлмнΦ L{.b фту-961-
6209-80-9. https://ucilnica.fri.uni-lj.si/course/view.php?id=209. [COBISS.SI-ID 265042944], e-book, 2017 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
predstaviti osnovne metode izgradnje modelov in 
ƛȊǾŀƧŀƴƧŀ ǎƛƳǳƭŀŎƛƧ Ȋ ȊƻǊƴŜƎŀ ƪƻǘŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ƻƳǊŜȌƛƧΦ 
{ ǘŜƻǊŜǘƛőƴŜƎŀ ǾƛŘƛƪŀ ǘŜƳŜƭƧƛ ǇǊŜŘƳŜǘ ƴŀ ǎǇƭƻǑƴƛ ǘŜƻǊƛƧƛ 
ǎǘǊŜȌōŜΣ ƪƛ ǑǘǳŘŜƴǘŜ ǎŜȊƴŀƴƧŀ ǎ ǇǊƻōƭŜƳŀǘƛƪƻ ȊŀƘǘŜǾΣ 
ǎǘǊŜȌƴƛƪƻǾ όǊŜǎǳǊǎƻǾύΣ őŀƪŀƭƴƛƘ ǾǊǎǘΣ ƻȊƪƛƘ ƎǊƭΣ ƛǘŘΦ { 
ǇǊŀƪǘƛőƴŜƎŀ ǾƛŘƛƪŀ ōƻ ǑǘǳŘŜƴǘƻƳ ǇǊŜŘǎǘŀǾƭƧŜƴ ǇǊŜƴƻǎ 
ǘŜƻǊŜǘƛőƴƛƘ ȊƴŀƴƧ ƴŀ ǊŜǑŜǾŀƴƧŜ ǇǊŀƪǘƛőƴƛƘ ǇǊƻōƭŜƳƻǾΣ Řƻ 
katerih prihaja na podǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑƪƛƘ ƻƳǊŜȌƛƧΦ 
Ostale kompetence: 
wŀȊǾƻƧ ǎǇǊŜǘƴƻǎǘƛ Ǿ ŀƴŀƭƛǘƛőƴŜƳ ƛƴ ǎƛƴǘŜȊƴŜƳ 
ǊŀȊƳƛǑƭƧŀƴƧǳ 
tǊŀƪǘƛőƴƻ ƻōǾƭŀŘƻǾŀƴƧŜ ǎŜǎǘŀǾƴƛƘ ŘŜƭƻǾ ǊŀőǳƴŀƭƴƛǑƪƛƘ 
ǎƛǎǘŜƳƻǾ Ȋŀ ǳǎǇŜǑƴƻ ǇǊƻŦŜǎƛƻƴŀƭƴƻ ŘŜƭƻ 
½ƳƻȌƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǇǊƻŦŜǎƛƻƴŀƭƴƛƘ 
problemov 
½ƳƻȌƴƻǎǘ ǳǇƻǊŀōŜ ƛƴ ƴŀŘƎǊŀŘƴƧŜ ȊƴŀƴƧŀ ǇǊƛ 
samostojnem delu 

Objective of the course is to present the basics in 
modelling and simulation of computer networks to the 
students of computer and information science. The 
course is based on the theory of service which 
acknowledges the students with the terms such as 
demands, serving units (resources), queues, bottlenecks 
etc. Students will learn the practical values of 
theoretical knowledge on the problems that arise in the 
field of computer networks. 
Other competences: 
Developing skills in critical, analytical and synthetic 
thinking. 
Practical knowledge and skills of computer hardware, 
software and information technology necessary for 
successful professional work in computer and 
information science. 
The ability to understand and solve professional 
challenges in computer and information science. 
The ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science; the ability to 
upgrade acquired knowledge. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
razumel osnovne koncepte modeliranja in simulacij, 
ǇƻȊƴŀƭ ƻǎƴƻǾŜ ǘŜƻǊƛƧŜ ǎǘǊŜȌōŜΣ 
poznal osnove modeliranja delovanja komunikacijskih 
protokolov, 
sposoben oceniti ali pridobiti kvantitativne vrednosti 
ƳƻŘŜƭƛǊŀƴŜƎŀ ƻƳǊŜȌƧŀΣ 
ǎǇƻǎƻōŜƴ ƛŘŜƴǘƛŦƛŎƛǊŀǘƛ ǎŜǎǘŀǾƴŜ ŘŜƭŜ ƻƳǊŜȌƧŀ ƛƴ ƴƧŜƎƻǾŜ 
zmogljivostne karakteristike 
ǎǇƻǎƻōŜƴ ǇƻǎǘŀǾƛǘǾŜ ƳƻŘŜƭŀ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ƻƳǊŜȌƧŀ ƪƻǘ 
celote in ocene njegove zmogljivosti ter ozkih grl. 

After the completion of the course a student will be able 
to: 
- understand the basics of modelling and simulation, 
- know the basics of service theory, 
- know the basics of the modelling of communication 
protocols, 
- will be capable to assess or acquire the quantitative 
properties of modelled network, 
- will be able to identify the composition of the network 
and its capabilities, 
- will be able to construct the model of a computer 
network and asses its capabilities and bottlenecks. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja bodo potekala ustno, vaje v obliki 
projektnega dela na konkretnih aplikativnih zgledih. 

Lectures and oral presentations of the subject. Seminal 
work on real-life examples and problems. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

https://ucilnica.fri.uni-lj.si/course/view.php?id=209
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=265042944


{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

1. ±!{¸[/I9bYh±!Σ !ƴŀǎǘŀǎƛƛŀΣ aw!½Σ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ ah~YhbΣ aƛƘŀΦ /ƭŀǎǎƛŎŀƭ ƳŜŎƘŀƴƛŎǎ ŀǇǇǊƻŀŎƘ ŀǇǇƭƛŜŘ 
to analysis of genetic oscillators. IEEE/ACM transactions on computational biology and bioinformatics, ISSN 1545-
5963. [Print ed.], 2016, vol. , no. , str. 1-8, ilustr., doi: 10.1109/TCBB.2016.2550456. [COBISS.SI-ID 1536851139], 
[JCR, SNIP] 
2. .L½W!YΣ aŀƴŎŀΣ aw!½Σ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ ah~YhbΣ aƛƘŀΦ /ƻƳǇǳǘŀǘƛƻƴŀƭ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƳƻŘŜƭƛƴƎ ƳǳƭǘƛǇƭŜ 
noncooperative transcription factor binding and its application to the analysis of nuclear factor kappa B oscillatory 
response. Journal of computational biology, ISSN 1066-5277. [Print ed.], str. 1-11, ilustr., doi: 
10.1089/cmb.2016.0065. [COBISS.SI-ID 1536999619], [JCR, SNIP] 
3. .hw5hbΣ WǳǊŜΣ ah~YhbΣ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ aw!½Σ aƛƘŀΦ CǳȊȊȅ ƭƻƎƛŎ ŀǎ ŀ ŎƻƳǇǳǘŀǘƛƻƴŀƭ ǘƻƻƭ ŦƻǊ ǉǳŀƴǘƛǘŀǘƛǾŜ 
modelling of biological systems with uncertain kinetic data. IEEE/ACM transactions on computational biology and 
bioinformatics, ISSN 1545-5963. [Print ed.], 2015, vol. 12, no. 5, str. 1199-1205, ilustr., doi: 
10.1109/TCBB.2015.2424424. [COBISS.SI-ID 1536282563], [JCR, SNIP, WoS] 
4. ah~YhbΣ aƛƘŀΣ aw!½Σ aƛƘŀΦ {ȅǎǘŜƳŀǘƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ŎƻƳǇǳǘŀǘƛƻƴŀƭ ŘŜǎƛƎƴ ƻŦ ƎŜƴŜ ǊŜƎǳƭŀǘƻǊȅ ƴŜǘǿƻǊƪǎ ǿƛǘƘ 
information processing capabilities. IEEE/ACM transactions on computational biology and bioinformatics, ISSN 
1545-5963. [Print ed.], 2014, vol. 11, no. 2, str. 431-440, ilustr., doi: 10.1109/TCBB.2013.2295792. [COBISS.SI-ID 
10323028], [JCR, SNIP, WoS]] 
5. {¢w!¿!wΣ aŀǊǘƛƴΣ aw!½Σ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ ah~YhbΣ aƛƘŀΦ !ƴ ŀŘŀǇǘƛǾŜ ƎŜƴŜǘƛŎ ŀƭƎƻǊƛǘƘƳ ŦƻǊ ǇŀǊŀƳŜǘŜǊ 
estimation of biological oscillator models to achieve target quantitative system response. Natural computing, ISSN 
1567-7818, Mar. 2014, vol. 13, no. 1, str. 119-127, ilustr., [COBISS.SI-ID 9950804], [JCR, SNIP, WoS] 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8066. 

 

 

  

http://dx.doi.org/10.1109/TCBB.2016.2550456
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=1536851139
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1545-5963+and+PY=2015)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1545-5963+and+PY=2015)
http://dx.doi.org/10.1089/cmb.2016.0065
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=1536999619
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1066-5277+and+PY=2015)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1066-5277+and+PY=2015)
http://dx.doi.org/10.1109/TCBB.2015.2424424
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=1536282563
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1545-5963+and+PY=2015)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1545-5963+and+PY=2015)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000362909500022
http://dx.doi.org/10.1109/TCBB.2013.2295792
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=10323028
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1545-5963+and+PY=2014)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1545-5963+and+PY=2014)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000337147300013
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&amp;base=COBIB&amp;RID=9950804
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=jcr&amp;select=(sc=1567-7818+and+PY=2014)
http://www.cobiss.si/scripts/cobiss?command=SEARCH&amp;base=snip&amp;select=(sc=1567-7818+and+PY=2014)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;UT=000331659500008
http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=8066


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Modulski izbirni predmet 1/4 

Course title:  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 0003 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type:  

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

  

 

Temeljna literatura in viri/Readings: 

 

 

Cilji in kompetence: Objectives and competences: 

  

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

  

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

  

 

Reference nosilca/Lecturer's references: 

 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Modulski izbirni predmet 2/4 

Course title:  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 0004 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type:  

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

  

 

Temeljna literatura in viri/Readings: 

 

 

Cilji in kompetence: Objectives and competences: 

  

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

  

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

  

 

Reference nosilca/Lecturer's references: 

 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Modulski izbirni predmet 3/4 

Course title:  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 0003 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type:  

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

  

 

Temeljna literatura in viri/Readings: 

 

 

Cilji in kompetence: Objectives and competences: 

  

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

  

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

  

 

Reference nosilca/Lecturer's references: 

 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Modulski izbirni predmet 4/4 

Course title:  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 0004 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type:  

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

  

 

Temeljna literatura in viri/Readings: 

 

 

Cilji in kompetence: Objectives and competences: 

  

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

  

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

  

 

Reference nosilca/Lecturer's references: 

 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Multimedijski sistemi 

Course title: Multimedia Systems 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63270 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: Matej Kristan         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
1. tǊŜƎƭŜŘ ǇƻŘǊƻőƧŀ aǳƭǘƛƳŜŘƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾ ƛƴ ƛȊȊƛǾƛ 
2. Manipulacija slikovnih gradiv 
3. Manipulacija video podatkov in standardi zapisa 

video podatkov 
4. Pridobivanje informacij s tekstom 
5. Arhitektura sistema za pridobivanje multimedijskih 

informacij 
6. Evalvacija multimedijskih sistemov za pridobivanje 

informacij 
7. Metode za avtomatsko opisovanje vsebine slik 
8. Razgradnja slikovne informacije 
9. Razgradnja video informacije 
10. LƴǘŜǊŀƪǘƛǾƴƛ ƳŜŘƛƧƛ ƛƴ ƻōƻƎŀǘŜƴŀ ǊŜǎƴƛőƴƻǎǘ Ǿ 

multimedijskem sistemu 
11. Standardi za brezizgubno stiskanje multimedijskih 

vsebin 
12. Standardi za izgubno stiskanje multimedijskih 

vsebin 
Vaje in seminar: 
Vaje bodo potekale v obliki projektno-orientiranih nalog 
in ǎŜƳƛƴŀǊƧŜǾ Ǿ ǇǊƛƳŜǊƴƻ ƻǇǊŜƳƭƧŜƴƛƘ ǑǘǳŘŜƴǘǎƪƛƘ 
ƭŀōƻǊŀǘƻǊƛƧƛƘΦ ~ǘǳŘŜƴǘƧŜ Ǿ ƻƪǾƛǊǳ ǇǊƻƧŜƪǘƻǾ ǎŀƳƻǎǘƻƧƴƻ 
implementirajo algoritme, ki jih obravnavamo na 
ǇǊŜŘŀǾŀƴƧƛƘ ƛƴ ƧƛƘ ǇǊŜƛȊƪǳǑŀƧƻ ƴŀ ǊŀȊƭƛőƴƛƘ ƴŀōƻǊƛƘ 
ǇƻŘŀǘƪƻǾ ȊŀƧŜǘƛƘ Ȋ ǊŀȊƭƛőƴƛƳƛ ǎŜƴȊƻǊǎƪƛƳƛ ǎƛǎǘŜƳƛΦ 
Sproǘƴƻ ƛƴ ƻōǾŜȊƴƻ ŘŜƭƻ ƴŀ ǇǊƻƧŜƪǘƛƘ ƻƳƻƎƻőŀ 
ǇƻƎƭƻōƭƧŜƴƻ ƛƴ ƪǊƛǘƛőƴƻ ǊŀȊǳƳŜǾŀƴƧŜ ƻōǊŀǾƴŀǾŀƴŜ 

Lectures: 
1. Introduction to multimedia, overview of the field 

and challenges 
2. Manipulation of image data 
3. Video standards and manipulation of video data 
4. Text-based information retrieval 
5. Architecture of multimedia information retrieval 
6. Evaluation of multimedia systems for information 

retrieval 
7. Automatic image content description 
8. Segmentation of image content 
9. Segmentation of video content 
10. Interactive media and augmented reality in 

multimedia systems 
11. Lossless compression standards in multimedia 
12. Lossy compression standards in multimedia 
Exercises and seminar: 
Exercises will take a form of project-oriented exercises 
and seminars in properly equipped student laboratories. 
Students will implement various algorithms, that will be 
covered in lectures, and test them on different datasets 
using a variety of sensor systems. Exercises will support 
an in-depth understanding of the theory. They will also 
encourage independent thinking and creativity. 



ǘŜƳŀǘƛƪŜΣ ǎǇƻŘōǳƧŀ Ǉŀ ǘǳŘƛ ǎŀƳƻǎǘƻƧƴƻ ƳƛǑƭƧŜƴƧŜ ƛƴ 
kreativnost. 

 

Temeljna literatura in viri/Readings: 

Obvezna: 
ω A. Del Bimbo: Visual Information Retrieval, Morgan Kaufmann 1999, ISBN 1-55860-624-6. 
ω /Φ 5Φ aŀƴƴƛƴƎΣ tΦ wŀƎƘŀǾŀƴΣ IΦ {ŎƘǸǘȊŜΣ LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ LƴŦƻǊƳŀǘƛƻƴ wŜǘǊƛŜǾŀƭΣ /ŀƳōǊƛŘƎŜ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΦ 

2008 
Dopolnilna: 
Mark S. Li Ze-Nian and Drew, Fundamentals of Multimedia, Prentice-Hall of India (2005) 
2ƭŀƴƪƛ ƛȊ ǊŜǾƛƧΣ ƪƻǘ ƴǇǊΦ L999 aǳƭǘƛƳŜŘƛŀΦ όŘostopno na spletu) 

 

Cilji in kompetence: Objectives and competences: 

aǳƭǘƛƳŜŘƛƧǎƪƛ ǎƛǎǘŜƳƛ ǎƻ ƴŜǇƻƎǊŜǑƭƧƛǾ ŘŜƭ ǎƻŘƻōƴƛƘ 
ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǘŜƘƴƻƭƻƎƛƧΦ ~ǘǳŘŜƴǘƛ ƴŀƧ ōƛ Ǿ ƻƪǾƛǊǳ ǘŜƎŀ 
ǇǊŜŘƳŜǘŀ ǇǊƛŘƻōƛƭƛ ȊƴŀƴƧŀ ƛƴ ǾŜǑőƛƴŜ ǇƻǘǊŜōƴŜ Ȋŀ 
ǳǇƻǊŀōƻΣ ƴŀőǊǘƻǾŀƴƧŜ ƛƴ ǊŀȊǾƻƧ ƳǳƭǘƛƳŜŘƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾΦ 
hōǊŀǾƴŀǾŀƴƛ ōƻŘƻ ǇǊƻōƭŜƳƛ ǳőƛƴƪƻǾƛǘƛƘ ǇǊŜŘǎtavitev in 
ƻōŘŜƭŀǾŜ ǾŜő ǇǊŜŘǎǘŀǾƛǘǾŜƴƛƘ ǇƻŘŀǘƪƻǾΣ ƪƻǘ ǎƻ ōŜǎŜŘƛƭƻΣ 
grafika, animacije, slike in video. 
tƻƭŜƎŀ ǘŜƎŀ ōƻŘƻ ǑǘǳŘŜƴǘƛ ƻǎǾƻƧƛƭƛ ƴŀǎƭŜŘƴƧŜ 
kompetence: 
{Ǉƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǎǘǊƻƪƻǾƴƛƘ ƛȊȊƛǾƻǾ 
ǎ ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
Sposobnost strokovne komunikacije v materinem in 
tujem jeziku. 
{Ǉƻǎƻōƴƻǎǘ ƴŜƻŘǾƛǎƴŜƎŀ ǊŜǑŜǾŀƴƧŀ ǘŀƪƻ ƳŀƴƧ ȊŀƘǘŜǾƴƛƘ 
ƪŀƪƻǊ ƪƻƳǇƭŜƪǎƴƛƘ ƛƴȌŜƴƛǊǎƪƛƘ ƛƴ ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ 
ǇǊƻōƭŜƳƻǾ ƛȊ ƻȊƪƛƘ ǇƻŘǊƻőƧƛΣ ƪŀƪƻǊ ǘǳŘƛ ǎǇŜŎƛŦƛőƴƛƘ ŘƻōǊƻ 
ŘŜŦƛƴƛǊŀƴƛƘ ǇǊƻōƭŜƳƻǾ ǎ ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
informatike. 

Multimedia systems are an indispensable part of 
modern information technology. In the framework of 
this course, the students will acquire knowledge and 
skills needed for use, design and development of 
multimedia systems. The course will also deal with the 
problems related to efficient representations and 
processing multimedia data, such as text, graphics, 
animations, images, and video. 
In addition, the students will obtain the following 
competences: 
ω The ability to understand and solve professional 

challenges in computer and information science. 
ω The ability of professional communication in the 

native language as well as a foreign language. 
ω The ability to independently perform both less 

demanding and complex engineering and 
organisational tasks in certain narrow areas and 
independently solve specific well-defined tasks in 
computer and information science. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ƴŀƧ ōƛ ǑǘǳŘŜƴǘƛΥ 
- razumeli osnove razgradnje in preoblikovanja slik za 
uporabo v informacijskih in multimedijskih sistemih, 
- razumeli osnove sistemov za pridobivanje informacij 
na podlagi teksta, 
- bili sposobni implementirati sisteme za avtomatsko 
razgradnjo videa in sisteme za poizvedovanje po video 
vsebini, 
- razumeli osnovne postopke stiskanja slik in videa, ki se 
uporabljajo v standardnih kodekih. 
- ǊŀȊǳƳŜƭƛ ƻǎƴƻǾŜ ƻōƻƎŀǘŜƴŜ ǊŜǎƴƛőƴƻǎǘƛ ƛƴ ōƛƭi sposobni 
ƴŀőǊǘƻǾŀǘƛ ǎƛǎǘŜƳŜ ƻōƻƎŀǘŜƴŜ ǊŜǎƴƛőƴƻǎǘƛ Ȋ ƳŀǊƪŜǊƧŜƳΦ 
- ǇƻȊƴŀƭ ŀƭƎƻǊƛǘƳƛőƴƻ ƻȊŀŘƧŜ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǘŜƘƴƻƭƻƎƛƧ ƛƴ 
ǊŀőǳƴŀƭƴƛǑƪƛƘ ƳŜǘƻŘƻƭƻƎƛƧ ȊƴŀőƛƭƴŜ Ȋŀ ƳƴƻƎŜ ŀǇƭƛƪŀŎƛƧŜ 
multimedijskih sistemov. 

After completing this course a students will be able to: 
- understand the basics of image decomposition and 
transformation for use in infomation and multimedia 
systems, 
- understand the basics of text-based information 
retrieval systems, 
- implement systems for automatic video decomposition 
and video querying, 
- understand the basics of image and video compression 
used in standard codecs, 
- understand the basics of augmented reality and be 
able to design marker-based augmented reality systems, 
- know the algorithmic background of computer 
technologies and methodologies specific for modern 
multimedia applications. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜ Ǿ ǊŀőǳƴŀƭƴƛǑƪƛ ǳőƛƭƴƛŎƛ Ȋ 
aktivnim sodelovanjem. Individualno delo na vajah. 
¢ŜƻǊƛƧŀ ǎ ǇǊŜŘŀǾŀƴƧ ǎŜ ǇǊŀƪǘƛőƴƻ ŀƴŀƭƛȊƛǊŀ ƴŀ ǾŀƧŀƘΦ 
tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ ƛƴ ǎǇǊƻǘƴŜƳ 
delu pri vajah. 

Lectures, laboratory exercises in computer classroom 
with active participation. Individual work on excercises. 
Theory from the lectures made concrete with hands-on 
laboratory exercises. Special emphasis will be put on 
continuous assessment at exercises. 



 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ǾŀƧŜύΥ  Type (examination, oral,  laboratory exercises): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜ ƛƴ 
laboratorijske vaje)  

50,00 % Continuing (homework and laboratory 
exercises) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

[¦Y9¿L2Σ !ƭŀƴΣ 29Ih±Lb ½!W/Σ [ǳƪŀΣ YwL{¢!bΣ aŀǘŜƧΦ 5ŜŦƻǊƳŀōƭŜ ǇŀǊǘǎ ŎƻǊǊŜƭŀǘƛƻƴ ŦƛƭǘŜǊǎ ŦƻǊ Ǌƻōǳǎǘ Ǿƛǎǳŀƭ ǘǊŀŎƪƛƴƎΦ 
IEEE transactions on cybernetics, ISSN 2168-2267, 2017, vol. , no. , str. 1-13, [COBISS.SI-ID 1537625283], 
YwL{¢!bΣ aŀǘŜƧΣ {¦[L0 Y9bYΣ ±ƛƭŘŀƴŀΣ Yh±!2L2Σ {ǘŀƴƛǎƭŀǾΣ t9w~Σ WŀƴŜȊΦ Cŀǎǘ ƛƳŀƎŜ-based obstacle detection from 
unmanned surface vehicles. IEEE transactions on cybernetics, ISSN 2168-2267 , 2016, vol. 46, no. 3, str. 641-654, 
[COBISS.SI-ID 1536310979], 
YwL{¢!bΣ aŀǘŜƧΣ a!¢!{Σ WƛǌƝΣ [9hb!w5L{Σ !ƭŜǑΣ ±hWNyΣ ¢ƻƳłǑΣ tC[¦DC9[59wΣ wƻƳŀƴΣ C9wb#b59½Σ DǳǎǘŀǾƻΣ 
b9.9I!¸Σ DŜƻǊƎΣ thwLY[LΣ CŀǘƛƘΣ 29Ih±Lb ½!W/Σ [ǳƪa. A novel performance evaluation methodology for single-
target trackers. IEEE transactions on pattern analysis and machine intelligence, ISSN 0162-8828. [Print ed.], Nov. 
2016, vol. 38, no. 11, str. 2137-2155, [COBISS.SI-ID 1536872643] 
YwL{¢!bΣ aŀǘŜƧΣ [9hb!w5L{Σ !ƭŜǑΦ hƴƭƛƴŜ ŘƛǎŎǊƛƳƛƴŀǘƛǾŜ ƪŜǊƴŜƭ ŘŜƴǎƛǘȅ ŜǎǘƛƳŀǘƻǊ ǿƛǘƘ Dŀǳǎǎƛŀƴ ƪŜǊƴŜƭǎΦ IEEE 
transactions on cybernetics, vol. 44, (3), 2014, str. [355-365], [COBISS.SI-ID 9907284] 
29Ih±LbΣ [ǳƪŀΣ YwL{¢!bΣ aŀǘŜƧΣ [9hb!w5L{Σ !ƭŜǑΦ wƻōǳǎǘ Ǿƛǎǳŀƭ ǘǊŀŎƪƛƴƎ ǳǎƛƴƎ ŀƴ ŀŘŀǇǘƛǾŜ ŎƻǳǇƭŜŘ-layer visual 
model. IEEE trans. pattern anal. mach. intell.. [Print ed.], 2012, str. [1-14], [COBISS.SI-ID 9431124] 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=32801. 
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Predmet: Operacijski sistemi 

Course title: Operating Systems 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63217 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: .ƻǊǳǘ wƻōƛő         

 

Vrsta predmeta/Course type: obvezni predmet /compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
1. Uvod: zgodovina OS, komponente OS, osnovno o 
ƻǊƎŀƴƛȊŀŎƛƧƛ ǊŀőΦ ǎƛǎǘŜƳŀ 
2. Strukture v OS: komponente in servisi OS, sistemski 
klici, sistemski programi, navidezni stroji, razvoj OS 
оΦ tǊƻŎŜǎƛΥ ǇǊƻŎŜǎΣ ƻǇŜǊŀŎƛƧŜ ƴŀ ǇǊƻŎŜǎƛƘΣ ǊŀȊǾǊǑőŀƴƧŜ 
пΦ bƛǘƛΥ ƴƛǘΣ ƳƻŘŜƭƛ ǾŜőƴƛǘƴƻǎǘƛΣ ǇǊƛƳŜǊƛ ƻǇŜǊŀŎƛƧǎƪƛƘ 
sistemov 
рΦ wŀȊǾǊǑőŀƴƧŜΥ ƪǊƛǘŜǊƛƧƛ ƪŀƪƻǾƻǎǘƛΣ ŀƭƎƻǊƛǘƳƛΣ ǊŀȊǾǊǑőŀƴƧŜ 
niti, primeri OS 
6. Komunikacija: vrste medprocesne komunikacije, 
ǎǘǊŜȌƴƛƪ-odjemalec, P2P 
тΦ {ƛƴƘǊƻƴƛȊŀŎƛƧŀΥ ǇǊƻōƭŜƳ ƪǊƛǘƛőƴƛƘ ƻŘǎŜƪƻǾΣ ǊŜǑƛǘǾŜΣ 
ǎŜƳŀŦƻǊƧƛΣ ƪƭŀǎƛőƴƛ ǎƛƴƘǊƻƴƛȊŀŎƛƧǎƪƛ ǇǊƻōƭŜƳƛΣ ƳƻƴƛǘƻǊƧƛΣΦΦΦ 
уΦ {ƳǊǘƴƛ ƻōƧŜƳΥ ǇǊŜǇǊŜőŜǾŀƴƧŜΣ ƻƎƛōŀƴƧŜΣ ȊŀȊƴŀǾŀƴƧŜΣ 
ǊŜǑŜǾŀƴƧŜ ƛȊ ǎΦƻΣΦΦΦ 
9. Glavni in navidezni pomnilnik: menjavanje, 
dodeljevanje, odstranjevanje, segmentacija,... 
млΦ 5ŀǘƻǘŜőƴƛ sistem: datoteka, dostop, mape, 
ǎƻǳǇƻǊŀōŀΣ ȊŀǑőƛǘŀΣ ƛƳǇƭŜƳŜƴǘŀŎƛƧŀ ŘΦǎΦΣΦΦΦ 
ммΦ tƻƳƻȌƴƛ ǇƻƳƴƛƭƴƛƪΥ ŘƛǎƪΣ ǊŀȊǾǊǑőŀƴƧŜ ƴŀ ŘƛǎƪǳΣ 
upravljanje s prostorom,... 
12. Vhodno-izhodni sistem: strojna oprema, vmesnik 
upor.-V/I, V/I in jedro 
моΦ ½ŀǑőƛǘŀ ƛƴ ǾŀǊƴƻǎǘΥ ŎƛƭƧƛΣ ƴŀőŜƭŀΣ ƳŀǘǊƛƪŀ ŘƻǎǘƻǇŀΣ 
ǇǊŜǘƴƧŜΣ ƪǊƛǇǘƻƎǊŀŦƛƧŀΣ ǇƻȌŀǊƴƛ ȊƛŘΣΦΦΦ 
14. OS in porazdeljeni sistemi: problemi zaradi 
ǇƻǊŀȊŘŜƭƧŜƴƻǎǘƛΣ ǊŜǑƛǘǾŜΣǘǊŜƴŘƛ 

Predavanja: 
1. Introduction: history of OS, components of OS, 
computer-system structures 
2. Operating-system structures: OS components and 
services, system calls, system programs, virtual 
machines, OS design 
3. Processes: process, operations on processes, 
scheduling 
4. Threads: thread, multithreading models, example 
operating systems 
5. Scheduling: scheduling criteria and algorithms, thread 
scheduling, example OS 
6. Communication: models of interprocess 
communication, client-server, P2P 
7. Synchronization: critical-section problem, solutions, 
semaphore, classical synch. problems, monitors, ... 
8. Deadlocks: deadlock prevention, avoidance, and 
detection, recovery from deadlocks,... 
9. Main and virtual memory: swapping, allocation, 
paging, segmentation,... 
10. File-systems: file, access, ditrectory, sharing, 
protection, file-system implementation,... 
11. Mass-storage: discs, disc scheduling, free-space 
management,... 
12. I/O system: I/O hardware, application I/O interface, 
I/O and kernel 
13. Protection and security: goals, principles, access 
matrix, threats, cryptography, fire-wall ... 



мрΦ h{ ƛƴ ƴŀƳŜƴǎƪƛ ǎƛǎǘŜƳƛΥ ǎƛǎǘŜƳ Ǿ ǊŜŀƭƴŜƳ őŀǎǳΣ h{ ƛƴ 
multimedija, trendi 
16. Izbrani primeri sodobnih OS (bodo obravnavani tudi 
ǇǊƛ ǘƻőƪŀƘ ȊƎƻǊŀƧύΦ 
Vaje:  
bŀ ǾŀƧŀƘ ōƻŘƻ ǑǘǳŘŜƴǘƧŜ ǳǘǊƧŜǾŀƭƛ ǎƴƻǾΣ ƪƛ ƧŜ ōƛƭŀ ǇƻŘŀƴŀ 
ƴŀ ǇǊŜŘŀǾŀƴƧƛƘΦ {ƴƻǾ ōƻŘƻ ǳǇƻǊŀōƛƭƛ Ȋŀ ǊŜǑŜǾŀƴƧŜ 
ǇǊŀƪǘƛőƴƛƘ ǇǊƻōƭŜƳƻǾ ǎ ǇƻŘǊƻőƧŀ h{Σ ǇǊƛ őŜƳŜǊ ōƻ 
ǇƻǳŘŀǊŜƪ ƴŀ ǎŀƳƻǎǘƻƧƴŜƳ ŘŜƭǳ ƻō ǇƻƳƻőƛ ŀǎƛǎǘŜƴǘov. 
LƳǇƭŜƳŜƴǘƛǊŀƭƛ ōƻŘƻ ǾŜő ƳŀƴƧǑƛƘ ǇǊƻƎǊŀƳƻǾ όǘǳŘƛ ƪƻǘ 
ŘƻƳŀőŜ ƴŀƭƻƎŜύ Ǉŀ ǘǳŘƛ ƻōǎŜȌƴŜƧǑŜ ǇǊƻƎǊŀƳŜ όƪƻǘ 
seminarske naloge). Naloge bodo definirane tako, da se 
ōƻŘƻ ƴŀŘƎǊŀƧŜǾŀƭŜ ƛƴ ŘƻǇƻƭƴƧŜǾŀƭŜ Ǿ ǇǊŜǇǊƻǎǘΣ ŀ ŘŜƭǳƧƻő 
h{Φ ~ǘǳŘŜƴǘƧŜ ōƻŘƻ ƴŀƭƻƎŜ ȊŀƎƻǾŀǊƧŀƭƛ ƴŀ vajah. 
5ƻƳŀőŜ ƛƴ ǎŜƳƛƴŀǊǎƪŜ ƴŀƭƻƎŜΥ 
bŀƳŜƴ ŘƻƳŀőƛƘ ƛƴ ǎŜƳƛƴŀǊǎƪƛƘ ƴŀƭƻƎ ƧŜ ǑǘǳŘŜƴǘƻƳ 
ƻƳƻƎƻőƛǘƛΣ Řŀ Ǿ ǇǊŀƪǎƛ ȊŀǎƴǳƧŜƧƻ ȊŜƭƻ ǇǊŜǇǊƻǎǘΣ ŀ ŘŜƭǳƧƻő 
OS ali njegove dele in se tudi tako spoznajo s 
problematiko operacijskih sistemov. 

14. OS and distributed systems: problems, solutions, 
trends 
15. OS and in special-purpose systems: real-time 
systems, OS and multimedia, trends 
16. Selected examples of OS (will be explained above). 
Tutorial:  
Students will use the topics given during the lectures to 
independently solve practical problems (with the 
assistance of the TAs if needed). They will implement 
several smaller programs (home works) as well as larger 
programs (seminars) that can be parts of a simple OS. 
Students will present their results at the tutorial. 
  
Home works and seminars: 
These are necessary for a student to understand how an 
operating system works and independently practice the 
design and implementation of a simple operating 
system. 

 

Temeljna literatura in viri/Readings: 

A. Silberschatz et al.: Operating systems concepts, Wiley, 2007. 
.Φ wƻōƛőΥ hǇŜǊŀŎƛƧǎƪƛ ǎƛǎǘŜƳƛ όǾ ǇǊƛǇǊŀǾƛύΦ 
Dodatna literatura 
1. A. Tanenbaum, A. Woodhull: Operating systems: design and implementation, Prentice-Hall, 2006. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǇƻŘŀǘƛ ƪŀƪƻǾƻǎǘƴƻ ȊƴŀƴƧŜ ǎ ǇƻŘǊƻőƧŀ 
ǎƻŘƻōƴƛƘ ƻǇŜǊŀŎƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾΥ ƻōǊŀȊƭƻȌƛǘƛ ǾƭƻƎƻ h{ Ǿ 
ǊŀȊƭƛőƴƛƘ ǾǊǎǘŀƘ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾ όǇƻǾŜȊŀƴƻǎǘ ǎ 
strojno in programsko opremo ter uporabnikom); 
pojasniti naloge, zgradbo, delovanje, implementacijo in 
ǎƻŘŜƭƻǾŀƴƧŜ ǎŜǎǘŀǾƴƛƘ ŘŜƭƻǾ h{Τ ƛƴ ǎŜȊƴŀƴƛǘƛ ǇƻǎƭǳǑŀƭŎŀ ǎ 
trendi in razvojnimi alternativami OS. 

To gain good knowledge of operating systems; to 
understand the role of OS in various computer systems; 
to understand the trends in the development of OS. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

~ǘǳŘŜƴǘ ōƻ Ǉƻ ƻǇǊŀǾƭƧŜƴŜƳ ǇǊŜŘƳŜǘǳΥ 
- poznal zgodovinski razvoj OS in njegovih komponent; 
- poznal vlogo in rabo sistemski klicev; 
- poznal vlogo in rabo procesov, niti in algoritmov za 
ƴƧƛƘƻǾƻ ǊŀȊǾǊǑőŀƴƧŜΤ 
- poznal vrste medprocesne komunikacije in 
sinhronizacije; 
- ǇƻȊƴŀƭ ƪƭŀǎƛőƴŜ ǇǊƻōƭŜƳŜ ǎƛƴƘǊƻƴƛȊŀŎƛƧŜΣ ƴǇǊΦ ǇǊƻōƭŜƳ 
ƪǊƛǘƛőƴƛƘ ƻŘǎŜƪƻǾΣ ƛƴ ƴŀőƛƴŜ ƴƧƛƘƻǾŜƎŀ ǊŜǑŜǾŀƴƧŀ ǎ 
semaforji, monitorij itd. 
- poznal vlogo in delovanje navideznega pomnilnika, 
ŘŀǘƻǘŜőƴŜƎŀ ǎƛǎǘŜƳŀΣ ǾƘƻŘƴƻκƛȊƘƻŘƴŜƎŀ ǎƛǎǘŜƳŀΤ 
- ǇƻȊƴŀƭ ƴŀőƛƴŜ Ȋŀ ŘƻǎŜƎƻ ȊŀǑőƛǘŜ ƛƴ ǾŀǊƴƻǎǘƛΤ 
- poznal izbrane sodobne OS . 
Refleksija: 
Razumevanje osnovnih principov delovanja sodobnih 
operacijskih sistemov in razumevanje njihove vloge v 
ǎƻŘƻōƴŜƳ ǊŀőǳƴŀƭƴƛǑƪŜƳ ǎƛǎǘŜƳǳΦ 
Prenosljive spretnosti - niso vezane le na en predmet: 

After the completion of the course the student will: 
- know the historical development of OS and its 
components; 
- understand the role and use of sistem calls; 
- understand the role and use of processes, threads, and 
their scheduling algorithms; 
- understand the methods of process communication 
and synchronization; 
- understand the classical problems of sinhronization, 
such as The Critical Section Problem, and the metods for 
their solving by semaphors, monitors etc. 
- understand the role and workings of virtual memory, 
file system, and I/O system; 
- know methods of protection and security; 
- know some selected contemporary OS. 
Reflection: 
Understanding how the OS works and how together 
with hardware makes a computer system useful. 
Transferable skills: 



LŀȌƧŜ ƴŀőǊǘƻǾŀƴƧŜ ƛƴ ǊŀȊǾƻƧ ǎƛǎǘŜƳǎƪŜ ǇǊƻƎǊŀƳǎƪŜ 
opreme (npr, zbirnikov, nalagalnikov, povezovalnikov, 
ƎƻƴƛƭƴƛƪƻǾύΦ [ŀȌƧŀ ǇǊƛƭŀƎƻŘƛǘŜǾ ƴŀ ƴƻǾ h{Φ 

these are many and useful in other subjects. For 
example, the ability to plan, design, and implement 
system programs and especially large programs. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǇǊƛ 
ǾŀƧŀƘΦ tƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ ƛƴ ǎŀƳƻǎǘƻƧƴŜƳ 
ŘŜƭǳ ǇǊƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΣ ǾŀƧŀƘ ƛƴ ǎŜƳƛƴŀǊǎƪƛƘ ƴŀƭƻƎŀƘΦ 

Lectures, tutorial, home works, seminars. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (exam, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, project work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

2L.9WΣ ¦ΦΣ {[L±bLYΣ .ΦΣ wh.L2Σ .Φ ¢ƘŜ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ǎǘŀǘƛŎ Řŀǘŀ ǊŜǇƭƛŎŀǘƛƻƴ ƛƴ Řŀǘŀ ƎǊƛŘǎΦ Parallel comput.. 
31(8/9):[900]-912, 2005. 
{¦[L{¢LhΣ !ΦΣ 2L.9WΣ ¦ΦΣ ±9b¦Dht![Σ {ΦΣ wh.L2Σ .ΦΣ .¦¸¸!Σ wΦΦ ! ǘƻolkit for modelling and simulating data Grids: an 
extension to GridSim. Concurr. comput.. 20(13):1591-1609, 2008. 
¢wh.9/Σ wΦΣ ~¢9wYΣ aΦΣ wh.L2Σ .Φ /ƻƳǇǳǘŀǘƛƻƴŀƭ ŎƻƳǇƭŜȄƛǘȅ ŀƴŘ ǇŀǊŀƭƭŜƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜǎƘƭŜǎǎ ƭƻŎŀƭ tŜǘǊƻǾ-
Galerkin methods. Comput. struct.. 87(1/2):81-90, 2009. 
aLI9[L2Σ WΦΣ wh.L2Σ .Φ CƭŜȄƛōƭŜ-attribute problems. Comput. Optimiz. appl. 47(3):553-566, 2010. 
aLI9[L2Σ WΦΣ a!IWh¦.Σ !ΦΣ w!tLb9Σ /ΦΣ wh.L2Σ .Φ ¢ǿƻ-stage flexible-choice problems under uncertainty. Eur. J. Oper. 
Res.. 201(2):399-403, 2010 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5202. 
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Course title: Organisation and Management 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63250 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: ¢ƻƳŀȌ IƻǾŜƭƧŀ         

 

Vrsta predmeta/Course type: izbirni predmet /elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

tǊŜŘƳŜǘ ǇƻƪǊƛǾŀ ƪƭƧǳőƴŜ ǘŜƳŜ ǎƻŘƻōƴŜƎŀ 
managementa in vedenja v organizacijah in sicer: 
opredelitev pojmov (organizacija, poslovanje, poslovni 
ƳƻŘŜƭύΤ ŘƻƭƻőƭƧƛǾƪŜ ǾŜŘŜƴƧŀ ǇƻǎŀƳŜȊƴƛƪƻǾ Ǿ ƻǊƎŀƴƛȊŀŎƛƧƛ 
Ȋŀ ǳǎǇŜǑƴƻ ŘŜƭƻǾŀƴƧŜ όƻǎŜōƴŜ lastnosti, motivacija, 
znanje, spretnosti, medsebojna interakcija) razumevanje 
gradnikov poslovnega modela (predpostavka vrednosti, 
ƪƭƧǳőƴƛ ǊŜŘƪƛ ǾƛǊƛΣ ƪƭƧǳőƴŜ ǇƻǎƭƻǾƴŜ ŀƪǘƛǾƴƻǎǘƛΣ ǇǊƻŦƛǘƴŀ 
formula); analiza poslovnega modela (spoznavanje 
poslovnega modela, vrednotenje ustreznosti poslovnega 
ƳƻŘŜƭŀΣ ŘƛŀƎƴƻǎǘƛŎƛǊŀƴƧŜ ǾȊǊƻƪƻǾ ƻŘǎǘƻǇŀƴƧ ƻŘ ȌŜƭŜƴŜƎŀ 
stanja, opcijski pristop k iskanju sprememb poslovnega 
modela). 

The content covers the following contemporary key 
topics from organization, management and 
organizational behaviour: key definitions (firm, 
organization, business, business model); determinants 
of individual behaviour in organizations (personality 
characteristics, motivation, knowledge, skills, 
interpersonal interactions); fine-grained look at the 
elements of the business model (value proposition, 
scarce resources, business activities, and profit 
formula); analysis of the business model (identifying the 
business model, evaluation of the business model, 
diagnosis of the problems of the business model, 
strategic options approach to the identification of 
solution for the problems). 

 

Temeljna literatura in viri/Readings: 

Daft Richard L. and Marcic Dorothy: Understanding Management: Seventh Edition. Mason, Ohio: South-Western 
Cengage Learning, 2010, 672 pages. 
LȊōƻǊ ǘŜƳŜƭƧƴƛƘ ƛƴ ǎƻŘƻōƴƛƘ ȊƴŀƴǎǘǾŜƴƛ őƭŀƴƪƛ ǎ ǇƻŘǊƻőƧŀ ƳŀƴŀƎŜƳŜƴǘŀΣ ŀǇƭƛƪŀǘƛǾƴŜ ǇǎƛƘƻƭƻƎƛƧŜ ƛƴ ǎƻŎƛƻƭƻƎƛƧŜ όŀ 
selection of fundamental and contemporary scientific articles from the field of management, applied psychology 
and sociology). 

 

Cilji in kompetence: Objectives and competences: 

¢ŜƳŜƭƧƴƛ ŎƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǎŜȊƴŀƴƛǘŜǾ ǑǘǳŘŜƴǘƻǾ ǎ 
ƪƭƧǳőƴƛƳƛ ǾǎŜōƛƴŀƳƛ ƻǊƎŀƴƛȊŀŎƛƧŜ ƛƴ ƳŀƴŀƎŜƳŜƴǘŀ ƛƴ ƧƛƳ 

The objective of the course is to present to students key 
topics from the field of organization and management, 
which will enable them to successfully perform in 



ǘŀƪƻ ƻƳƻƎƻőƛǘƛ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŀƴƧŜ ƳŀƴŀƎŜǊǎƪŜ 
funkcije v podjetjih in zavodih. 
Za dosego svojega cilja ōƻ ǇǊƛ ǑǘǳŘŜƴǘƛƘ ǇƻǘǊŜōƴƻ ǊŀȊǾƛǘƛ 
ǎƭŜŘŜőŜ ǎǇƻǎƻōƴƻǎǘƛΥ 
ǑǘǳŘŜƴǘƛ ƳƻǊŀƧƻ ƻǎǾƻƧƛǘƛ ȊƴŀƴƧŀ ƻ ƪƭƧǳőƴƛƘ ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ 
in managerskih vsebinah, 
ǑǘǳŘŜƴǘŜ ƧŜ ǇƻǘǊŜōƴƻ ǳǎǇƻǎƻōƛǘƛ Ȋŀ ǇǊŜǳőŜǾŀƴƧŜ ƛƴ 
ǊŜǑŜǾŀƴƧŜ ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ ƛƴ ƳŀƴŀƎŜǊǎƪƛƘ ǇǊƻōƭŜƳƻǾ Ǿ 
podjetjih in zavodih, 
ǑǘǳŘŜƴǘƛ ƳƻǊŀƧƻ ǊŀȊǳƳŜǘƛ ǇƻǾŜȊŀƴƻǎǘ ǇǊƻōƭŜƳŀǘƛƪŜ 
poslovanja in organizacije ter problematike vzpostavitve 
in spreminjanja informacijskih sistemom v podjetjih in 
zavodih. 

management roles in enterprises and government 
institutions. 
To reach this objective the following student 
competences need to be developed: 
students have to acquire the knowledge from key topics 
of organization and management, 
students need to learn how to examine and solve 
organizational and management issues in enterprises 
and government institutions, 
students need to understand the interconnectedness of 
organization and management issues with information 
system deployment and change issues. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

~ǘǳŘŜƴǘƛ ōƻŘƻ ǘŜƳŜƭƧƛǘƻ ǎǇƻȊƴŀƭƛ ƛƴ ǊŀȊǳƳŜƭƛ ƪƭƧǳőƴŜ 
vsebine organizacije in managementa. 
~ǘǳŘŜƴǘƛ ōƻŘƻ ǎǇƻǎƻōƴƛ ƪǊƛǘƛőƴŜ ŀƴŀƭƛȊŜΣ ǎƛƴǘŜȊŜ ƛƴ 
ǾǊŜŘƴƻǘŜƴƧŀ ƪƭƧǳőƴƛƘ ǾǎŜōƛƴ ƴŀ ǇǊŜǳőŀǾƴƛƘ ǇƻŘǊƻőƧƛƘΦ 
~ǘǳŘŜƴǘƛ ōƻŘƻ ƳƻǊŀƭƛ ȊƎƻǊƴƧŜ ǎǇƻǎƻōƴƻǎǘƛ ǇƻƪŀȊŀǘƛ ƴŀ 
ǇǊŀƪǘƛőƴŜƳ ǇǊƛƳŜǊǳ ƻŎŜƴŜ ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ ƛƴ 
ƳŀƴŀƎŜǊǎƪƛƘ ŘŜƧŀǾƴƛƪƻǾ ǘǊŜƘ ŘŜƭƴƛǑƪƛƘ ŘǊǳȌōΦ 
~ǘǳŘŜƴǘƻƳ ōƻ ƻƳƻƎƻőŜƴƻ ǳǎǇŜǑƴƻ ǾƪƭƧǳőŜǾŀƴƧŜ Ǿ 
management podjetij in zavodov z razvojem njihove 
ǎǇƻǎƻōƴƻǎǘƛ ǇǊŜǳőŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ ƛƴ 
managerskih problemov. 
tǊŜŘƳŜǘ ōƻ ǑǘǳŘŜƴǘƻƳ ƻƳƻƎƻőƛƭ ƪǊƛǘƛőƴƻ ǾǊŜŘƴƻǘŜƴƧŜ 
lastnega delovanja v podjetju, kot tudi razumevanje 
ǇǊƻōƭŜƳŀǘƛƪŜ ƻŘƳƛƪƻǾ ƳŜŘ ƻŘ ƴƧŜƎŀ ǇǊƛőŀƪƻǾŀƴƛƳ ƛƴ 
dejansko opravljenim delom. 
~ǘǳŘŜƴǘƛ ōƻŘƻ ǇǊƛŘƻōƛƭƛ ǑƛǊǑƛ ǇƻƎƭŜŘ ƴŀ ǇƻǘǊŜōƻ Ǉƻ 
skladnosti posameznikovih kompetenc z organizacijskimi 
ǇǊƛőŀƪƻǾŀƴƧƛΣ ǎƪƭŀŘƴƻǎǘƛ ƳŜ ǇƻǎƭƻǾŀƴƧŜƳ ƛƴ ƻǊƎŀƴƛȊŀŎƛƧƻ 
ter informacijskim sistemom v podjetjih in zavodih. 

The students will gain a thorough understanding of key 
topics in organization and management. 
The students will be able to critically analyze, syntesize 
and evaluate key topics of organization and 
management. 
The students will need to demonstrate their practical 
ability to evaluate key organizational and management 
characteristics for 3 publicly traded companies. 
The students will be able to examine and solve 
organizational and management issues thus enabling 
them to occupy management positions. 
The course will enable students to critically evaluate 
their work as well as what is expected of them in a 
managerial role in enterprises and government 
institutions. 
The students will gain a broader view and understanding 
about the needed person-organization fit, needed 
alignment in enterprises and government institutions 
between business and organization on one side and 
information system on the other. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja, vaje s skupinsko diskusijo, igro vlog in 
ǎƛƳǳƭŀŎƛƧŀƳƛ ǊŜǎƴƛőƴƛƘ ǎƛǘǳŀŎƛƧΣ ǑǘǳŘƛƧŜ ǇǊƛƳŜǊƻǾΣ 
ǇǊŀƪǘƛőƴƻ ǘƛƳǎƪƻ ǇǊƻƧŜƪǘƴƻ ŘŜƭƻ ƴŀ ǎŜƳƛƴŀǊǎƪƛƘ ƴŀƭƻƎŀƘ 
s predstavitvijo narejenega. 

Lectures, exercises with group discussion, role playing, 
simulations or real world situations, case studies, team 
project work on seminars with required presentation of 
the results. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

Individualna seminarska naloga 50,00 % Individual project work 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ Ȋ ŘƻƳŀőƛƳƛ ƴŀƭƻƎŀƳƛ ƴŀ 
vajah, sodelovanje na predavanjih 

0,00 % Continuing homework from exercises, in-class 
participation. 

Pisni izpit  50,00 % Final written exam 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

ŘƻŎΦŘǊΦ ¢ƻƳŀȌ IƻǾŜƭƧŀ 
hōƧŀǾƭƧŜƴƛ őƭŀƴƪƛ Ǿ ǊŜǾƛƧŀƘ Ȋ ǾƛǎƻƪƛƳ ŦŀƪǘƻǊƧŜƳ ǾǇƭƛǾŀ - na primer: 



ŀΦ Ih±9[W!Σ ¢ƻƳŀȌΣ ±!±th¢L2Σ 5ŀƳƧŀƴΣ ¿±!b¦¢Σ .ƻǑǘƧŀƴΦ ! ōŀƭŀƴŎŜŘ ǎŎƻǊŜŎŀǊŘ-based model for evaluating e-
learning and conventional pedagogical activities in nursing. Assessment & evaluation in higher education, ISSN 
1469-297X, August 2015, ilustr. http://dx.doi.org/10.1080/02602938.2015.1075957, doi: 
10.1080/02602938.2015.1075957 
ōΦ ±wIh±9/Σ {ƛƳƻƴΣ Ih±9[W!Σ ¢ƻƳŀȌΣ ±!±th¢L2Σ 5ŀƳƧŀƴΣ YwL{t9wΣ aŀǊƧŀƴΦ 5ƛŀƎƴƻǎƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ Ǌƛǎƪǎ ƛƴ 
software projects : Stakeholder resistance. International journal of project management, ISSN 0263-7863. [Print 
ed.], Aug. 2015, vol. 33, iss. 6, str. 1262-1273, graf. prikazi, tabele, doi: 10.1016/j.ijproman.2015.03.007 
ŎΦ Ih±9[W!Σ ¢ƻƳŀȌΣ ±!{L[9/!{Σ hƭŜƎŀǎΣ ±!±th¢L2Σ 5ŀƳƧŀƴΦ 9ȄǇƭƻǊƛƴƎ ǘƘŜ ƛƴŦƭǳŜƴŎŜǎ ƻŦ ǘƘŜ ǳǎŜ ƻŦ ŜƭŜƳŜƴǘǎ 
comprising information system development methodologies on strategic business goals. Technological and 
economic development of economy, ISSN 2029-4913. [Print ed.], 2015, vol. 21, no. 6, str. 885-898, ilustr. 
http://www.tandfonline.com/doi/pdf/10.3846/20294913.2015.1074130, doi: 10.3846/20294913.2015.1074130. 
ŘΦ a!IbL2Σ ±ƛƭƧŀƴΣ Ih±9[W!Σ ¢ƻƳŀȌΦ ¢ŜŀŎƘƛƴƎ ǳǎŜǊ ǎǘƻǊƛŜǎ ǿƛǘƘƛƴ ǘƘŜ ǎŎƻǇŜ ƻŦ ŀ ǎƻŦǘǿŀǊŜ ŜƴƎƛƴŜŜǊƛƴƎ ŎŀǇǎǘƻƴŜ 
course : analysis of students' opinions. International journal of engineering education, ISSN 0949-149X, 2014, vol. 
30, no. 4, str. 901-915. 
eΦ Ih±9[W!Σ ¢ƻƳŀȌΣ ±!{L[9/!{Σ hƭŜƎŀǎΣ w¦tbLYΣ wƻƪΦ ! ƳƻŘŜƭ ƻŦ ƛƴŦƭǳŜƴŎŜǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ƻƴ 
strategic information systems planning success in an enterprise. Technological and economic development of 
economy, ISSN 2029-4913. [Print ed.], 2013, vol. 19, no. 3, str. 465-488, ilustr. 
http://www.tandfonline.com/doi/pdf/10.3846/20294913.2013.818591, doi: 10.3846/20294913.2013.818591 
ŦΦ ±!±th¢L2Σ 5ŀƳƧŀƴΣ Ih±9[W!Σ ¢ƻƳŀȌΦ LƳǇǊƻǾƛƴƎ ǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ƳŜǘƘƻŘƻƭƻƎȅ ŀŘƻǇǘƛƻƴ 
and its impact on enterprise performance. Computer science and information systems, ISSN 1820-0214. [Print ed.], 
Jan. 2012, vol. 9, no. 1, str. 165-187 
ƎΦ a!IbL2Σ ±ƛƭƧŀƴΣ Ih±9[W!Σ ¢ƻƳŀȌΦ hƴ ǳǎƛƴƎ ǇƭŀƴƴƛƴƎ ǇƻƪŜǊ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ǳǎŜǊ ǎǘƻǊƛŜǎΦ ¢ƘŜ WƻǳǊƴŀƭ ƻŦ {ȅǎǘŜƳǎ 
and Software, ISSN 0164-1212. [Print ed.], Sep. 2012, vol. 85, no. 9, str. 2086-2095. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: hǊƎŀƴƛȊŀŎƛƧŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾ 

Course title: Computer Systems Organisation 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63218 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: tŀǘǊƛŎƛƻ .ǳƭƛŏ         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja obsegajo naslednja poglavja: 
tƻƭǇǊŜǾƻŘƴƛǑƪŀ ǘŜƘƴƻƭƻƎƛƧŀ /ah{Σ ƭƻƎƛőƴƛ ƴƛǾƻƧƛΣ ƭƻƎƛőƴƛ 
gradniki v tehnologiji CMOS, urin signal, sinhronizacija, 
metastabilnost. 
Vhod in izhod: osnovne lastnosti V/I naprav, V/I 
ǇǊƛƪƭƧǳőƪƛ 
Paralelni V/I krmilniki 
Serijski V/I vmesniki 
Prekinitve in prekinitveni krmilniki 
Prekinitveno voden V/I 
Neposreden dostop do pomnilnika, krmilniki DMA 
tƻƳƴƛƭƴƛǑƪŀ ƘƛŜǊŀǊƘƛƧŀΣ ƴŀǾƛŘŜȊƴƛ ǇƻƳƴƛƭƴƛƪ 
Prenosne poti, vodila 
Vrste prenosov: sinhronski, asinhronski, eksplozijski, 
ukazno-protokolski, izvorno-sinhronski 
Paralenlƴƛ ǎƛǎǘŜƳƛΥ ǾŜőƧŜŘǊƴƛ ƛƴ ƳƴƻƎƻƧŜŘǊƴƛ ǎƛǎǘŜƳƛ 
tǊŜŘǇƻƳƴƛƭƴƛǑƪŀ ǎƪƭŀŘƴƻǎǘ 
Vsa poglavja bodo podprta s primeri iz prakse: Intel 
Nehalem microarchitecture, Intel Ivy Bridge chipset in 
STM32F4 SOC. 

The course consists of the following chapters: 
Semiconductor CMOS technology, logic levels, basic 
CMOS elements, clock, synchronization and meta-
stability 
Input and output: basic I/O block and its properties 
Parallel I/O adapters and controllers 
Serial I/O adapters and controllers 
Interrupts and interrupts controllers 
Interrupt driven I/O 
Direct memory access, DMA controllers 
Memory hierarchy, virtual memory 
Transmission lines, buses 
Data transfer: synchronous, asynchronous, burst, 
command sequencing, source-synchronous 
Parallel systems: multi- and many-core systems 
Cache coherency 
All chapters will cover the case studies: Intel Nehalem 
microarchitecture, Intel Ivy Bridge chipset and STM32F4 
SOC. 

 

Temeljna literatura in viri/Readings: 

D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Software Interface, The Fourth 
Revised Edition, Elsevier 2012. 
D. Kodek: !ǊƘƛǘŜƪǘǳǊŀ ƛƴ ƻǊƎŀƴƛȊŀŎƛƧŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾ, Bi-Tim, Ljubljana 2008 
Zapiski s predavanj, gradivo Ȋŀ ǾŀƧŜ ƛƴ ǎǘŀǊƛ ƛȊǇƛǘƛ ƴŀ ŘƻƳŀőƛ ǎǘǊŀƴƛ ǇǊŜŘƳŜǘŀ 



D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Software Interface, The Fourth 
Revised Edition, Elsevier 2012. 
5Φ YƻŘŜƪΥ !ǊƘƛǘŜƪǘǳǊŀ ƛƴ ƻǊƎŀƴƛȊŀŎƛƧŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾΣ .ƛ-Tim, Ljubljana 2008 
Lecture notes, exercises and old exams published on the course home page 

 

Cilji in kompetence: Objectives and competences: 

Cilj premeta je spoznati delovanje in organizacijo 
ŘƛƎƛǘŀƭƴƛƘ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾΣ ōƻƭƧŜ ǊŀȊǳƳŜǘƛΣ ƪŀƪƻ 
ǎŜ ǎƛǎǘŜƳǎƪŀ ǇǊƻƎǊŀƳǎƪŀ ƻǇǊŜƳŀ ǇƻǾŜȌŜ ǎ ǎǘǊƻƧƴƻ 
opremo ter kako trendi v tehnologiji in aplikacijah 
vplivajo na neprestane spremembe v organizaciji 
ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾΦ 

The goal of the course is to teach the design and 
operation of a digital computer and to better 
understand why hardware is and how system software 
interacts with hardware, and to understand how the 
trends in technology and applications drive continuing 
changes in the field. 

 

PrŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜƳ ƳƻŘǳƭǳ ƴŀƧ ōƛ ōƛƭƛ ǑǘǳŘŜƴǘƛ 
ȊƳƻȌƴƛΥ 
wŀȊǳƳŜǘƛ ǎǘǊǳƪǘǳǊƻ ƛƴ ƻǊƎŀƴƛȊŀŎƛƧƻ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ 
sistema 
wŀȊƭƻȌƛǘƛ ŘŜƭƻǾŀƴƧŜ ƎǊŀŘƴƛƪƻǾ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ǎƛǎǘŜƳŀΥ 
LκhΣ ǇǊŜƪƛƴƛǘǾŜƴƛ ƪǊƳƛƭƴƛƪΣ 5a!Σ őŀǎƻǾƴƛƪƛΣ ǾƻŘƛƭŀ 
wŀȊǳƳŜǘƛ ƛƴ ǊŀȊƭƻȌƛǘƛ ŘŜƭƻǾŀƴƧŜ ǎƻŘƻōƴƛƘ ǇƻƳƴƛƭƴƛǑƪƛƘ 
őƛǇƻǾ ό{5w!aΣ 55w {5w!aύ 
wŀȊǳƳŜǘƛ ǎƛƎƴŀƭŜ ƛƴ őŀǎƻǾƴŜ ǇŀǊŀƳŜǘǊŜ ǇǊƛ ǇƻƳƴƛƭƴƛǑƪƛƘ 
őƛǇƛƘ ƛƴ ǇǊƻǘƻƪƻƭe na vodilih 
wŀȊǳƳŜǘƛ ƛƴ ǊŀȊƭƻȌƛǘƛ ŘŜƭƻǾŀƴƧŜ ƴŀǾƛŘŜȊƴŜƎŀ ǇƻƳƴƛƭƴƛƪŀ 
V programskem jeziku C napisati nizkonivojske 
programe za uporabo I/O, DMA, prekinitvenega 
ƪǊƳƛƭƴƛƪŀΣ őŀǎƻǾƴƛƪƻǾ Ȋŀ ǎƛǎǘŜƳ ƴŀ őƛǇǳ {¢aонCп 
V programskem jeziku C napisati callback funkcije, 
prekinitveno servisne podprograme ter implementirati 
ȊŀƳŜƴƧŀǾƻ ƪƻƴǘŜƪǎǘŀ ƴŀ ǎƛǎǘŜƳǳ ƴŀ őƛǇǳ {¢aонCп 

After the completion of the course a student will be able 
to: 
Understand the internal structure and organization of a 
computer system 
Explain principles and functionality of the basic building 
blocks: I/O, DMA controller, interrupt controller, timers, 
bus 
Understand and explain the principles of the modern 
memory chips (SDRAM, DDR SDRAM) 
Understand SDRAM signals and timings; understand 
signal, timings and protocols on the buses 
Understand and explain the principles of virtual memory 
Write low-level programs for I/O, DMA, interrupt 
controller and timers in the STM32F4 SoC 
Write call-back functions, interrupt handlers and 
context-switching routines using C 

 

MŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja s sprotno predstavitvijo realnih zgledov, 
ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜ ƴŀ ƪŀǘŜǊƛƘ ǑǘǳŘŜƴǘƧŜ ǳǇƻǊŀōƭƧŀƧƻ 
ƳƻŘŜǊŜƴ ǊŀőǳƴŀƭƴƛǑƪƛ ǎƛǎǘŜƳ ƛƴ ǇǊƻƎǊŀƳƛǊŀƧƻ ǾǎŜ 
vmesnike/krmilnike, ki jih spoznajo na predavanjeih ter 
ŘƻƳŀőŜ ƴŀƭƻƎŜΦ 

Lectures with modern case studies, a series of lab 
assignments using modern computer system and 
programming tools to develop drivers for all 
devices/controllers presented in lectures, and 
homeworks. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘ ƛƴ  ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧe):  Type (written examination, oral examination): 

{ǇǊƻǘƴƻ ŘŜƭƻ ǇƻǘŜƪŀ Ǿ ƻōƭƛƪƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŜΣ 
projektnega dela in kolokvijev. 

50,00 % Continuing work (homeworks, midterm exams, 
project work). 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜΥ Ǉƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘ 50,00 % Final: written and oral exam 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the 
Statute of UL). 

 

Reference nosilca/Lecturer's references: 

!±w!ah±L0Σ !ƭŜƪǎŜƧΣ .!.L0Σ ½ŘŜƴƪŀΣ w!L2Σ 5ǳǑŀƴΣ {¢w[9Σ 5ǊŀƎƻΣ .¦[L0Σ tŀǘǊƛŎƛƻΦ !ƴ ŀǇǇǊƻȄƛƳŀǘŜ ƭƻƎŀǊƛǘƘƳƛŎ 
squaring circuit with error compensation for DSP applications. Microelectronics journal, 2014, vol. 45, iss. 3, str. 
263-271. 
29~bh±!wΣ wƻƪΣ wL{hW9±L0Σ ±ƭŀŘƛƳƛǊΣ .!.L0Σ ½ŘŜƴƪŀΣ 5h.w!±9/Σ ¢ƻƳŀȌΣ .¦[L0Σ tŀǘǊƛŎƛƻ. A GPU implementation of 
a structural-similarity-based aerial-image classification. J. supercomput., Aug. 2013, vol. 65, no. 2, str. 978-996. 
.¦[L0Σ tŀǘǊƛŎƛƻΣ D¦~¢LbΣ ±ŜǎŜƭƪƻΣ ~hb/Σ 5ŀƳƧŀƴΣ ~¢w!b/!wΣ !ƴŘǊŜƧΦ !ƴ CtD!-based integrated environment for 
computer architecture. Comput. appl. eng. educ., Mar. 2013, vol. 21, no. 1, str. 26-35. 



[h¢wL2Σ ¦ǊƻǑΣ .¦[L0Σ tŀǘǊƛŎƛƻΦ !ǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜ ƳǳƭǘƛǇƭƛŜǊǎ ƛƴ ƘŀǊŘǿŀǊŜ ƴŜǳǊŀƭ ƴŜǘǿƻǊƪǎΦ 
Neurocomputing, Nov. 2012, vol. 96, str. 57-65. 
.¦[L0Σ tŀǘǊƛŎƛƻΣ 5h.w!±9/Σ ¢ƻƳŀȌΦ !ƴ ŀǇǇǊƻȄƛƳŀǘŜ ƳŜǘƘƻŘ ŦƻǊ ŦƛƭǘŜǊƛƴƎ ƻǳǘ Řŀǘŀ ŘŜǇŜƴŘŜƴŎƛŜǎ ǿƛǘƘ ŀ ǎǳŦŦƛŎƛŜƴǘƭȅ 
large distance between memory references. J. supercomput., 2011, vol. 56, no. 2, str. 226-244 
.!.L0Σ ½ŘŜƴƪŀΣ !±w!ah±L0Σ !ƭŜƪǎŜƧΣ .¦[L0Σ tŀǘǊƛŎƛƻ. An iterative logarithmic multiplier. Microprocess. microsyst.. , 
2011, vol. 35, no. 1, str. 23-33 
/Ŝƭƻǘƴŀ ōƛōƭƛƻƎǊŀŦƛƧŀ ƛȊǊΦ ǇǊƻŦΦ tŀǘǊƛŎƛŀ .ǳƭƛŏŀ ƧŜ ŘƻǎǘƻǇƴŀ ƴŀ {L/wL{ǳΥ 
http:// sicris.izum.si/search/rsr.aspx?lang=slv&id=11542. 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=11542


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Osnove digitalnih vezij 

Course title: Introduction to Digital Circuits 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63204 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: Nikolaj Zimic         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

predavanja: 
1. Realizacija avtomatov 
2. Osnove VHDL 
3. tǊƻƎǊŀƳŀōƛƭƴŀ ƭƻƎƛőƴŀ ǾŜȊƧŀ 
4. Boolova algebra 
5. Preklopne funkcije in preklopna vezja 
6. Funkcijsko polni sistemi 
7. Minimizacija preklopnih funkcij 
8. Strukturalna preklopna vezja (kodirnik, dekodirnik, 

multiplekser, ROM, ...) 
9. !ǊƛǘƳŜǘƛőƴƻ ƭƻƎƛőƴŀ ǾŜȊƧŀ 
10. {ŜƪǾŜƴőƴŀ ǾŜȊƧŀ 
11. bŀőǊǘƻǾŀƴƧŜ ŀǾǘƻƳŀǘƻǾ 
 
  

  
 

lectures: 
1. Boolean algebra 
2. Switching functions and circuits 
3. Functionally complete logic systems 
4. Circuit minimization 
5. Structural switching circuits (coder, decoder, 

multiplexer, ROM, ...) 
6. Arithmetical and logical circuits 
7. Sequential circuits 
8. Automata design 
9. Automata realization 
10. VHDL basics 
11. Programmable logic circuits 

 

Temeljna literatura in viri/Readings: 

Osnovna: 
WΦ ±ƛǊŀƴǘΣ [ƻƎƛőƴŜ ƻǎƴƻǾŜ ƻŘƭƻőŀƴƧŀ ƛƴ ǇƻƳƴƧŜƴƧŀ Ǿ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƛƘΣ [ƧǳōƭƧŀƴŀΥ CŀƪǳƭǘŜǘŀ Ȋŀ ǊŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ 
informatiko, 1996, ISBN 961-6209-01-9. 
I. Lebar Bajec, Preklopne strukture in sistemi: zbirkŀ ǊŜǑŜƴƛƘ ǇǊƛƳŜǊƻǾ ƛƴ ƴŀƭƻƎ Ȋ ǊŜǑƛǘǾŀƳƛΣ [ƧǳōƭƧŀƴŀΥ CŀƪǳƭǘŜǘŀ Ȋŀ 
ǊŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪƻΣ нллнΣ L{.b фсм-6209-31-0. 
aΦ aƻǑƪƻƴΣ tǊƛǇǊŀǾŜ ƴŀ ǾŀƧŜ Ȋŀ ǇǊŜŘƳŜǘ hǎƴƻǾŜ ŘƛƎƛǘŀƭƴƛƘ ǾŜȊƛƧΣ нлмсΣ ŜƭŜƪǘǊƻƴǎƪŀ ǊŀȊƭƛőƛŎŀ 
M. Morris R. Mano, Michael D. Ciletti, Digital Design: With an Introduction to the Verilog HDL, VHDL, and 
SystemVerilog (6th Edition), 2017, 0134549899 



 

Cilji in kompetence: Objectives and competences: 

~ǘǳŘŜƴǘƛ Ǿ ƻƪǾƛǊǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ǇǊƛŘƻōƛƧƻ ƻǎƴƻǾƴŀ 
ȊƴŀƴƧŀ ǎ ǇƻŘǊƻőƧŀ ŘƛƎƛǘŀƭƴŜ ƭƻƎƛƪŜΦ {ǇƻȊƴŀƧƻ ǎŜ Ȋ 
ƻǎƴƻǾƴƛƳƛ ƎǊŀŘƴƛƪƛ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ǘŜǊ ǳǎǘǊŜȊƴƻ ƭƻƎƛőƴƻ 
obravnavo le-ǘŜƘΦ {ŜȊƴŀƴƛƧƻ ǎŜ ǎ őŀǎƻƳ Ǿ ǇǊŜƪƭƻǇƴƛƘ 
strukturah in sistemih, pomnilnimi celicami in osnovami 
avtomatov. 

The object of this course is mastering and 
understanding efficient practical solutions and gaining a 
thorough understanding of digital logic, time in digital 
domain, memory cell and basic of the automaton. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘi: Intended learning outcomes: 

Znanje in razumevanje: 
tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘ 
ȊƳƻȌŜƴΥ 
izkazati znanje in razumevanje osnovnih principov 
digitalne logike, 
uporabljati postopke minimizacije preklopnih funkcij, 
razumeti in uporabiti stǊǳƪǘǳǊŀƭŜƴ ȊŀǇƛǎ ƭƻƎƛőƴƛƘ ŦǳƴƪŎƛƧΣ 
ǳǇƻǊŀōƛǘƛ ŀǊƛǘƳŜǘƛőƴƻ-ƭƻƎƛőƴŀ ǾŜȊƧŀ ƪƻǘ ƎǊŀŘƴƛƪŜΣ 
ǊŀȊǳƳŜǘƛ ŘŜƭƻǾŀƴƧŜ ǎŜƪǾŜƴőƴƛƘ ǾŜȊƛƧΣ 
analizirati delovanje avtomata, 
ǊŜŀƭƛȊƛǊŀǘƛ ŀǾǘƻƳŀǘ Ȋ ƭƻƎƛőƴƛƳƛ ǾŜȊƧƛΦ 
Uporaba:  
¦ǇƻǊŀōŀ ƻǎƴƻǾƴƛƘ ƻǊƻŘƛƧ Ȋŀ ƴŀőǊǘƻǾŀƴƧŜ ǾŜȊƛƧ ƛƴ ƛȊŘŜƭava 
ŜƴƻǎǘŀǾƴƛƘ ƭƻƎƛőƴƛƘ ǎƪƭƻǇƻǾΦ 
Refleksija: 
{ǇƻȊƴŀǾŀƴƧŜ ƛƴ ǊŀȊǳƳŜǾŀƴƧŜ ǳƎƭŀǑŜƴƻǎǘƛ ƳŜŘ ǘŜƻǊƛƧƻ ƛƴ 
njeno aplikacijo na konkretnih primerih s enostavnih 
ƭƻƎƛőƴƛƘ ƛƴ ǎŜƪǾŜƴőƴƛƘ ǾŜȊƛƧΦ 
Prenosljive spretnosti - niso vezane le na en 
predmet: 
Uporaba binarne logike. 
bŀőǊǘƻǾŀƴƧŜ ƛƴ ƛȊƎǊŀŘƴƧŀ ŜƴƻǎǘŀǾƴƛƘ ŘƛƎƛǘŀƭƴƛƘ ǾŜȊƛƧΦ 

Knowledge and understanding: 
After successful completion of the course, students 
should be able to: 
understand the basic principles of digital logic, 
use techniques for minimizing switching functions, 
understand and apply a structural logic functions, 
use arithmetic logic circuits like building blocks, 
understand the operation of sequential logical circuits, 
analyze the operation of the state automaton, 
realize an automaton with logical circuits. 
Application: 
Using basic tools for circuit development and 
realization. 
Reflection: 
Comprehension and understanding of the basics of 
digital circuits design. 
Transferable skills: 
Boolean logic concepts. 
Basic digital circuits design. 

 

Metode 
ǇƻǳőŜǾŀƴƧ
ŀ ƛƴ ǳőŜƴƧŀΥ 

Learning and teaching methods: 

Predavanja
, 
laboratorijs
ke vaje. 

 

Lectures, lab practice. 
 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

  

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo) 

50,00 %  

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 %  

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

  

 

Reference nosilca/Lecturer's references: 

±!{¸[/I9bYh±!Σ !ƴŀǎǘŀǎƛƛŀΣ aw!½Σ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ ah~YhbΣ aƛƘŀΦ /ƭŀǎǎƛŎŀƭ ƳŜŎƘŀƴƛŎǎ ŀǇǇǊƻŀŎƘ ŀǇǇƭƛŜŘ ǘƻ 
analysis of genetic oscillators. IEEE/ACM transactions on computational biology and bioinformatics, ISSN 1545-
5963. [Print ed.], May/Jun. 2017, vol. 14, no. 3, str. 721-727, 



.hw5hbΣ WǳǊŜΣ ah~YhbΣ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ aw!½Σ aƛƘŀΦ CǳȊȊȅ ƭƻƎƛŎ ŀǎ ŀ ŎƻƳǇǳǘŀǘƛƻƴŀƭ ǘƻƻƭ ŦƻǊ ǉǳŀƴǘƛǘŀǘƛǾŜ 
modelling of biological systems with uncertain kinetic data. IEEE/ACM transactions on computational biology and 
bioinformatics, ISSN 1545-5963. [Print ed.], 2015, vol. 12, no. 5, str. 1199-120 
t9¢whbLΣ aŀǘǘƛŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ aw!½Σ aƛƘŀΣ ah~YhbΣ aƛƘŀΦ {ǘƻŎƘŀǎǘƛŎ ǎƛƳǳƭŀǘƛƻƴ ŀƭƎƻǊƛǘƘƳ ŦƻǊ ƎŜƴŜ ǊŜƎǳƭŀǘƻǊȅ 
networks with multiple binding sites. Journal of computational biology, ISSN 1066-5277. [Print ed.], Mar. 2015, vol. 
22, no. 3, str. 218-226, 
~h.9w[Σ 5ƻƳŜƴΣ ½LaL/Σ bƛƪƻƭŀƧΣ [9hb!w5L{Σ !ƭŜǑΣ YwL±L/Σ WŀƪŀΣ ah~YhbΣ aƛƘŀΦ IŀǊŘǿŀǊŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ C!{¢ 
algorithm for mobile applications. Journal of signal processing systems for signal, image, and video technology, ISSN 
1939-8018. [Print ed.], 2015, vol. 79, no. 3, str. 247-256, 
t92!wΣ tǊƛƳƻȌΣ aw!½Σ aƛƘŀΣ ½LaL/Σ bƛƪƻƭŀƧΣ W!b9¿Σ aƛƘŀΣ [9.!w .!W9/Σ LȊǘƻƪΦ {ƻƭǾƛƴƎ ǘƘŜ ǘŜǊƴŀǊȅ ǉǳŀƴǘǳƳ-dot 
cellular automata logic gate problem by means of adiabatic switching. Japanese journal of applied physics, ISSN 
0021-4922, 2008, vol. 47, no. 6, str. 5000-5006 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Osnove informacijskih sistemov 

Course title: Introduction to Information Systems 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63215 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: 5ŜƧŀƴ [ŀǾōƛő         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Informacijski sistem, podatki, informacije, znanje, 
Entropija in informacijski sistem, 
±ǊŜŘƴƻǘŜƴƧŜ ƛƴŦƻǊƳŀŎƛƧ όǇƻǎƭƻǾƴƛ ǳőƛƴƪƛ ƛƴŦƻǊƳŀŎƛƧ ƻȊΦ 
informacijskih sistemov), 
Poslovni sistem, poslovne funkcije, poslovni procesi, 
wŀǾƴƛ ƻŘƭƻőŀƴƧŀ Ǿ ǇƻǎƭƻǾƴŜƳ ǎƛǎǘŜƳǳ όǘǊŀƴǎŀƪŎƛƧǎƪŀΣ 
ƻǇŜǊŀǘƛǾƴŀΣ ǘŀƪǘƛőƴŀ ƛƴ ǎǘǊŀǘŜǑƪŀύ, 
Kategorije informacijskih sistemov - transakcijski, 
upravljalski, povezovalni, 
Informacijske tehnologije in informacijski sistemi, 
Poslovne aplikacije, funkcionalni informacijski 
podsistemi, 
Integralni poslovni informacijski sistemi (ERP), 
Informacijski ǎƛǎǘŜƳƛ ƛƴ ǳǎǇŜǑƴƻǎǘ ǇƻǎƭƻǾŀƴƧŀ ς 
ŘƻǎŜƎŀƴƧŜ ƪƻƴƪǳǊŜƴőƴŜ ǇǊŜŘƴƻǎǘƛΣ 
Poslovno ς informacijska arhitektura (povezave med 
poslovnim sistemom oz. poslovnimi procesi z 
ŀǇƭƛƪŀŎƛƧŀƳƛ ƛƴŦƻǊƳŀŎƛƧǎƪŜƎŀ ǎƛǎǘŜƳŀ ƛƴ ǘŜƘƴƻƭƻǑƪƻ 
infrastrukturo), 
Informacijski sistemi in elektronsko poslovanje (B2C, 
B2B, B2G), 
Informacijski sistemi v storitvenih dejavnostih, 
Informacijski sistemi v industriji. 
Napredne tehnologije pri razvoju informacijskih 
sistemov. 

Information system, data, information, knowledge 
Entropy and Information system 
Evaluation of information (business impact of 
information and information system) 
Enterprise, business functions, business processes, 
Decision-making levels in enterprises (transactional, 
operational, tactical and strategic) 
Categories of information systems (transaction, 
management, integration), 
Information technology and information systems 
Business applications, functional information 
subsystems 
Enterprise Resource Planning (ERP) system 
Information systems and business effectiveness - 
achieving a competitive advantage 
Enterprise architecture (relations between business and 
IT domain ς e.g. links between business processes, 
applications and technology infrastructure) 
Information systems and electronic business (B2C, B2B, 
B2G) 
Information systems in the service sector, 
Information systems in the industry. 
Advanced technologies in information system 
development. 

 

Temeljna literatura in viri/Readings: 



Steven Alter, Information Systems: Foundation of e-business, Prentice Hall College, 2001. 
hΩ.ǊƛŜƴ WŀƳŜǎΣ aŀǊŀƪŀǎ DŜƻǊƎŜΣ Management Information Systems, McGraw-Hill/Irwin, 2010. 
Rolf T. Wigand at al., Introduction to Business Information Systems, Springer, 2003. 
Avison David, Fitzgerald Guy, Information systems development: Methodologies, techniques & tools, 2006. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
ǇǊŜŘǎǘŀǾƛǘƛ ƪƭƧǳőƴŜ ƪƻƴŎŜǇǘŜ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾΣ 
ǊŀȊƭƛőƴŜ ƪŀǘŜƎƻǊƛƧŜ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǎƛǎǘŜƳƻv ter mesto in 
vlogo informacijskega sistema v poslovnih sistemih. 
½ƴŀƴƧŀΣ ƪƛ ƧƛƘ ǑǘǳŘŜƴǘƛ ǇǊƛŘƻōƛƧƻ Ǿ ƻƪǾƛǊǳ ǇǊŜŘƳŜǘŀΣ ǎƻ 
ƪƭƧǳőƴŀ Ȋŀ ǊŀȊǳƳŜǾŀƴƧŜ ŘŜƭƻǾŀƴƧŀ ƛƴ ǳǇƻǊŀōŜ ǎƻŘƻōƴƛƘ 
informacijskih sistemov. 
± ƻƪǾƛǊǳ ƭŀōƻǊŀǘƻǊƛƧǎƪƛƘ ǾŀƧ ǑǘǳŘŜƴǘƛ ƴŜǇƻǎǊŜŘƴƻ 
spoznavajo sodobne informacijske tehnologije in 
ǊŀȊǾƻƧƴŀ ƻƪƻƭƧŀΣ ƪƛ ǎƻ ƴŀƳŜƴƧŜƴŀ ǊŀȊǾƻƧǳ ǊŀőǳƴŀƭƴƛǑƪƛƘ 
aplikacij za podporo informacijskim sistemom. 

The aim of the course is to present students key 
concepts of information systems, different categories of 
information systems and their role in enterprises. 
Knowledge that students acquire in this course is 
fundamental to understand the operation and use of 
modern information systems. 
Through laboratory exercises students become familiar 
with modern information technologies and 
development environments for computer applications 
development to support information systems. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
ω sposoben izkazati znanje iz poznavanja osnovnih 
ǇƻƧƳƻ ǎ ǇƻŘǊƻőƧŀ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾΣ 

ω razumel umestitev informacijskega sistema v 
kontekst poslovnega okolja in potrebo po vpeljavi v 
poslovni sistem, 

ω razumel vlogo informacijskih tehnologij v okviru 
sodobnih informacijskih sistemov, 

ω uporabljal informacijske tehnologije za razvoj 
ǊŀőǳƴŀƭƴƛǑƪƻ ǇƻŘǇǊǘƛƘ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾΣ 

ω ǇƻȊƴŀƭ ƛƴ ǊŀȊǳƳŜƭ ǳƎƭŀǑŜƴƻǎǘ ƳŜŘ ǘŜƻǊƛƧƻ ƛƴ ǇǊŀƪǎƻ 
ƴŀ ƪƻƴƪǊŜǘƴƛƘ ǇǊƛƳŜǊƛƘ ǎ ǇƻŘǊƻőƧŀ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ 
sistemov (npr. preizkusi delovanja v konkretnem 
razvojnem okolju), 

ω uporabljal sistem za obvladovanje verzij in 
podporna orodja za delo v skupini, 

ω ǳǇƻǊŀōƭƧŀƭ LY¢Σ ǇƛǎƴŜƎŀ ǎǇƻǊƻőŀƴƧŀ ƛƴ 
komunikacijskih spretnosti pri medsebojnem 
vrednotenju izdelkov. 

After the completion of the course a student will be able 
to: 
ω understand basic concepts in the field of 

information systems, 
ω understand information system placement in the 

context of business environment and the need for 
its deployment in an enterprise, 

ω understand the role of information technologies in 
the context of modern information systems, 

ω use information technologies for the development 
of computerized information systems, 

ω understand and be aware of harmony between the 
theory and practice on concrete examples from the 
field of information systems (e.g. functional testing 
in the specific development environment), 

ω use version control system and support tools for 
collaboration in teams, 

ω use ICT, written reports and communication skills in 
peer-review of software products. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja, laboratorijske vaje, seminarske naloge. 
Poseben poudarek je na seminarskih nalogah, kjer 
ǑǘǳŘŜƴǘƛ ǎŀƳƛ ǊŀȊǾƛƧŜƧƻ ǇǊƛƳŜǊ ƛƴŦƻǊƳŀŎƛƧǎƪŜƎŀ ǎƛǎǘŜƳŀ 
ƛƴ ƻō ǘŜƳ ǘŜƻǊŜǘƛőƴŀ ȊƴŀƴƧŀ ǇǊŜƴŜǎŜƧƻ Ǿ prakso. 

Lectures, laboratory exercises and seminars.  Particular 
emphasis is placed on seminars, where students 
develop an example of an information system and thus 
transfer their theoretical knowledge into practice. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 



[ŀǾōƛőΣ 5ŜƧŀƴΣ .ŀƧŜŎΣ aŀǊƪƻΦ нлмнΦ Employing Semantic Web technologies in financial instruments trading. 
International Journal of New Computer Architectures and their Applications. 1(2), str. 167-182. 
[ŀǾōƛőΣ 5ŜƧŀƴΣ LȊǘƻƪ [ŀƧƻǾƛŎΣ YǊƛǎǇŜǊΣ aŀǊƧŀƴΦ нлмлΦ Facilitating information system development with Panoramic 
view on data. Computer Science and Information Systems. 7(4), str. 737 - 768. 
[ŀǾōƛőΣ 5ŜƧŀƴΣ ±ŀǎƛƭŜŎŀǎΣ hƭŜƎŀǎΣ wǳǇƴƛƪΣ wƻƪΦ нлмлΦ Ontology based Multi-Agent System to support business users 
and management. Technological and economic development of economy, 16(2), str. 327 - 347. 
[ŀǾōƛőΣ 5ŜƧŀƴΣ YǊƛǎǇŜǊΣ aŀǊƧŀƴΦ нлмлΦ Facilitating ontology development with continuous evaluation. Informatica, 
21(4), str. 533 - 552. 
[ŀǾōƛőΣ 5ŜƧŀƴΣ YǊƛǎǇŜǊΣ aŀǊƧŀƴΦ нллуΦ Rapid Ontology Development model based on Business Rules management 
approach for the use in business applications, 10th International Conference on Enterprise Information Systems. 
Celotna bibliografija je na voljo na SICRIS / Complete bibliography is available at SICRIS: 
http://www.sicris.si/search/rsr.aspx?lang=slv&id=18907. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: OsnoǾŜ ƳŀǘŜƳŀǘƛőƴŜ ŀƴŀƭƛȊŜ 

Course title: Calculus 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63202 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: ¿ƛƎŀ ±ƛǊƪ         

 

Vrsta predmeta/Course type: obvezni predmet /compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

1. wŜŀƭƴŀ ǑǘŜǾƛƭŀΣ ƪƻƳǇƭŜƪǎƴŀ ǑǘŜǾƛƭŀΣ ȊŀǇƻǊŜŘƧŀΣ ƭƛƳƛǘŀ 
zaporedja, vrste. 

2. Funkcije: osnovne lastnosti, graf, zveznost in limita 
funkcije, lastnosti zveznih funkcij, bisekcija in 
ǎŜƪŀƴǘƴŀ ƳŜǘƻŘŀ Ȋŀ ǊŜǑŜǾŀƴƧŜ ƴŜƭƛƴŜŀǊƴƛƘ ŜƴŀőōΣ 
funƪŎƛƧŜ ǾŜő ǎǇǊŜƳŜƴƭƧƛǾƪΦ 

3. Odvod: definicija in geometrijski pomen odvoda, 
ǇǊŀǾƛƭŀ Ȋŀ ǊŀőǳƴŀƴƧŜ ƛƴ ƻŘǾƻŘƛ ŜƭŜƳŜƴǘŀǊƴƛƘ ŦǳƴƪŎƛƧΣ 
ǇŀǊŎƛŀƭƴƛ ƻŘǾƻŘƛ ŦǳƴƪŎƛƧŜ ǾŜő ǎǇǊŜƳŜƴƭƧƛǾƪΣ ǾŜǊƛȌƴƻ 
pravilo, diferencial in linearna aproksimacija 
ŦǳƴƪŎƛƧŜΣ ƭΩIƻǎǇƛǘŀƭƻǾƻ ǇǊŀǾƛƭƻΣ ƎǊŀŘƛŜƴǘ ŦǳƴƪŎƛƧŜ ǾŜő 
ǎǇǊŜƳŜƴƭƧƛǾƪΦ ¦ǇƻǊŀōŀ ƻŘǾƻŘŀΥ ǎǘŀŎƛƻƴŀǊƴŜ ǘƻőƪŜ ƛƴ 
ƭƻƪŀƭƴƛ ŜƪǎǘǊŜƳƛΣ Ǝƭƻōŀƭƴƛ ŜƪǎǘǊŜƳƛΣ ǊŜǑŜǾŀƴƧŜ 
optimizacijskih nalog. Taylorjev polinom in 
Taylorjeva vrsta. 

4. LƴǘŜƎǊŀƭΥ ƴŜŘƻƭƻőŜƴƛ ƛƴǘŜƎǊŀƭΣ ŘƻƭƻőŜƴƛ ƛƴǘŜƎǊŀƭ ƛƴ 
ǇƭƻǑőƛƴŜΦ ƻǎƴƻǾƴŜ ƴǳƳŜǊƛőƴŜ ƳŜǘƻŘŜ Ȋŀ ǊŀőǳƴŀƴƧŜ 
ŘƻƭƻőŜƴŜƎŀ ƛƴǘŜƎǊŀƭŀ όǘǊŀǇŜȊƴŀ ƛƴ {ƛƳǇǎƻƴƻǾŀ 
ƳŜǘƻŘŀύΣ ȊǾŜȊŀ ƳŜŘ ƴŜŘƻƭƻőŜƴƛƳ ƛƴ ŘƻƭƻőŜƴƛƳ 
integralom, primeri neelementarnih funkcij. 

5. 5ƛŦŜǊŜƴŎƛŀƭƴŜ ŜƴŀőōŜΥ Ȋŀƪƻƴƛ ǊŀǎǘƛΣ ǊŜǑƛǘǾŜ 
ŘƛŦŜǊŜƴŎƛŀƭƴƛƘ ŜƴŀőōΣ Ŝƴŀőōŀ Ȋ ƭƻőƭƧƛǾƛƳŀ 
spremenljiǾƪŀƳŀΣ ƭƛƴŜŀǊƴŀ ŘƛŦŜǊŜƴŎƛŀƭƴŀ ŜƴŀőōŀΣ 
primeri uporabe. 

1. Real numbers, complex numbers, sequences, limits 
and convergent sequences, series. 

2. Functions: basic properties, graph. Continuity and 
limits, properties of continuous functions, bisection, 
secant method, functions of several variables. 

3. Derivatives: definition and geometric interpretation 
of derivative, rules for differentiation, partial 
derivatives, differential, linear aproximation, 
ƭΩIƻǎǘǇƛŀƭΩǎ ǊǳƭŜΣ ƎǊŀŘƛŜƴǘΦ !ǇǇƭƛŎŀǘƛƻƴǎΥ ŎǊƛǘƛŎŀƭ 
points and local extrema, global extrema, solving 
optimization problems, Taylor polynomial and 
Taylor series. 

4. Integral: indefinite integral, definite integral and 
areas, numerical integration (trapezoid and 
Simpson's rule), fundamental theorem of calculus 
(connection between indefinite and definite 
integrals), examples of nonelementary functions. 

5. Differential equations: growth models, solutions, 
separable equations, linear first degree differential 
equations, examples. 

 

Temeljna literatura in viri/Readings: 

1. DΦ ¢ƻƳǑƛőΣ .Φ hǊŜƭΣ bΦ aǊŀƳƻǊΥ aŀǘŜƳŀǘƛƪŀ LΣ aŀǘŜƳŀǘƛƪŀ LLΤ [ƧǳōƭƧŀƴŀΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΦ 



2. J. Stewart: Calculus: early transcendentals (8th edition), Cengage Learning, 2016, poglavja 1-8 in 14. 
3. Dan Sloughter: Yet Another Calculus Text, http://www.freebookcentre.net/maths-books-download/Yet-

Another-Calculus-Text.html 
Andrew D. Hwang: Calculus for Mathematicians, Computer Scientists, and Physicists 
http://www.freebookcentre.net/maths-books-download/Calculus-for-Mathematicians,-Computer-Scientists,-and-
Physicists-An-Introduction-to-Abstract-Mathematics-%28pdf%29.html 

 

Cilji in kompetence: Objectives and competences: 

Cilj predmeta je utrditi poznavanje in razumevanje 
ƻǎƴƻǾƴƛƘ ǇƻƧƳƻǾ ƳŀǘŜƳŀǘƛőƴŜ ŀƴŀƭƛȊŜ ƪƻǘ ǎƻ 
konvergenca, odvod in integral, prikazati njihove 
ƻǎƴƻǾƴŜ ƭŀǎǘƴƻǎǘƛ ƛƴ Ǉŀ ƴƧƛƘƻǾƻ ǳǇƻǊŀōƻ ǇǊƛ ǊŜǑŜǾŀƴƧǳ 
ǇǊƻōƭŜƳƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƴŀǎǇƭƻƘ Ǿ ȊƴŀƴƻǎǘƛƘΦ 
{ǇƭƻǑƴŜ kompetence: 
{Ǉƻǎƻōƴƻǎǘ ƪǊƛǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀ 
wŀȊǾƛƧŀƴƧŜ ǎǇƻǎƻōƴƻǎǘƛ ƪǊƛǘƛőƴŜƎŀΣ ŀƴŀƭƛǘƛőƴŜƎŀ ƛƴ 
ǎƛƴǘŜǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀ 
wŀȊǳƳŜǾŀƴƧŜ ƛƴ ǳǇƻǊŀōŀ ƳŀǘŜƳŀǘƛőƴƛƘ ǇƻƧƳƻǾ ƛƴ 
ƳŀǘŜƳŀǘƛőƴŜƎŀ ƴŀőƛƴŀ ǊŀȊƳƛǑƭƧŀƴƧŀ 
Razumevanje pojma abstrakcije 
tǊŜŘƳŜǘƴƻ ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
hǎƴƻǾƴŜ ǎǇƻǎƻōƴƻǎǘƛ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜΣ ƪƛ ǾƪƭƧǳőǳƧŜƧƻ ƻǎƴƻǾƴŜ ǘŜƻǊŜǘƛőƴŜ 
ǎǇƻǎƻōƴƻǎǘƛΣ ǇǊŀƪǘƛőƴƻ ȊƴŀƴƧŜ ƛƴ ƪƭƧǳőƴŜ ǎǇƻǎƻōƴƻǎǘƛ ƴŀ 
ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
hǎƴƻǾƴŀ ȊƴŀƴƧŀ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜΣ ƪƛ ŘƻǇǳǑőŀƧƻ ƴŀŘŀƭƧŜǾŀƴƧŜ ǑǘǳŘƛƧŀ ƴŀ ŘǊǳƎƛ 
stopnji 
wŀȊǳƳŜǾŀƴƧŜ ƳŀǘŜƳŀǘƛőƴƛƘ ǇƻƧƳƻǾ ƪƻƴǾŜǊƎŜƴŎŜΣ 
zveznosti, odvoda in integrala 
{Ǉƻǎƻōƴƻǎǘ ǳǇƻǊŀōŜ ƻǎƴƻǾƴƛƘ ƳŀǘŜƳŀǘƛőƴƛƘ ǇƻƧƳƻǾ ǎƻ 
zaporedja, vrste, funkcije, odvod in integral pri 
ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜ ƛƴ ƴŀ ŘǊǳƎƛƘ ǊŜƭŜǾŀƴǘƴƛƘ ǇƻŘǊƻőƧƛƘΦ 

The goal of this course is to provide a broad 
understanding of the basic concepts of mathematical 
analysis, such as convergence, derivative and integral, 
and demonstrate how they can be applied to solve 
problems in computer science and science as a whole. 
General competences: 
Ability of critical thinking. 
Developing skills in critical, analytical and synthetic 
thinking. 
Understanding and using mathematical concepts and 
mathematical thinking 
Understanding the concept of abstraction 
Subject specific competencies 
Basic skills in computer and information science, which 
includes basic theoretical skills, practical knowledge and 
skills essential for the field of computer and information 
science; 
Basic skills in computer and information science, 
allowing the continuation of studies in the second study 
cycle. 
Understanding the concepts of convergence, continuity, 
derivatives and integrals 
Ability to use basic mathematical concepts like 
sequences, series, functions, derivatives and integrals in 
solving problems from computer science and other 
relevant fields. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘ 
ƻōǾƭŀŘŀƭ ƻǎƴƻǾƴŜ ǇƻƧƳŜ ƛƴ ǇǊƛƴŎƛǇŜ ƳŀǘŜƳŀǘƛőƴŜ 
ŀƴŀƭƛȊŜ ƛƴ ǊŀȊǳƳŜƭ ȊǾŜȊƻ ƳŜŘ ǎƛƳōƻƭƛőƴƛƳΣ ƎǊŀŦƛőƴƛƳ ƛƴ 
ƴǳƳŜǊƛőƴƛƳ ƻǇƛǎƻƳ 
ƻōǾƭŀŘŀƭ ŘƻƪŀȊƻǾŀƴƧŜ Ȋ ƳŀǘŜƳŀǘƛőƴƻ ƛƴŘǳƪŎƛƧƻΣ ƛƴ 
ƻǎƴƻǾƴŜ ǊŀőǳƴǎƪŜ ƳŀƴƛǇǳƭŀŎƛƧŜ Ȋ ǊŜŀƭƴƛƳƛ ƛƴ 
ƪƻƳǇƭŜƪǎƴƛƳƛ ǑǘŜǾƛƭƛ 
razumel pojem zaporedja in konvergence 
razumel pojem funkcijske odvisnosti in zveznosti, 
ǊŀȊǳƳŜƭ ǇƻƧŜƳ ƻŘǾƻŘŀΣ ƻōǾƭŀŘŀƭ ǊŀőǳƴŀƴƧŜ ƴŜȊŀƘǘŜǾƴƛƘ 
odvodov in njihovo uporabo pri analizi funkcijskih 
ƻŘǾƛǎƴƻǎǘƛ ƛƴ ǊŜǑŜǾŀƴƧǳ ǇǊŜǇǊƻǎǘƛƘ ƻǇǘƛƳƛȊŀŎƛƧǎƪƛƘ 
problemov 
razumel pojem integrala, poznal osnovne principe za 
ǊŀőǳƴŀƴƧŜ ƛƴǘŜƎǊŀƭƻǾ ƛƴ ȊǾŜȊƻ ƳŜŘ ƻŘǾƻŘƻƳ ƛƴ 
integralom 
poznal osnovne principe in primere uporabe teh pojmov 
Ǿ ǊŀőǳƴŀƭƴƛǑƪƛƘ ŀƭƎƻǊƛǘƳƛƘ ƛƴ ǇǊƛ ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾ ƛȊ 
realnega sveta 

Knowledge and understanding: 
After completion of the course the student will 
master the basic concepts and principles of calculus and 
understand the connection between their symbolic, 
graphic and numeric representations 
master simple proofs with mathematical induction and 
basic manipulations with real and complex numbers 
understand the concepts of sequence and convergence 
understand the concept of functional dependence and 
continuity 
understand the concept of derivative, be able to 
compute relatively simple derivatives and use them in 
function analysis and in simple optimization problems 
understand the concept of integral, master basic 
principles for computing integrals, and understand the 
connection between indefinite and definite integrals 
know basic principles and examples of applying these 
concepts to computer algorithms and to real world 
problems 
  

 

http://www.freebookcentre.net/maths-books-download/Yet-Another-Calculus-Text.html
http://www.freebookcentre.net/maths-books-download/Yet-Another-Calculus-Text.html
http://www.freebookcentre.net/maths-books-download/Calculus-for-Mathematicians,-Computer-Scientists,-and-Physicists-An-Introduction-to-Abstract-Mathematics-%28pdf%29.html
http://www.freebookcentre.net/maths-books-download/Calculus-for-Mathematicians,-Computer-Scientists,-and-Physicists-An-Introduction-to-Abstract-Mathematics-%28pdf%29.html


aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǊŀőǳƴǎƪŜ ǾŀƧŜ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛΣ ŘƻƳŀőŜ 
naloge. Poseben poudarek je ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ Ȋ 
ŘƻƳŀőƛƳƛ ƴŀƭƻƎŀƳƛ ƛƴ ƴŀ ǎƪǳǇƛƴǎƪŜƳ ŘŜƭǳ ǇǊƛ ǾŀƧŀƘΦ 

Lectures, lab exercises with oral presentations, 
homework problems. Special attention will be given to 
continuing work with homework problems and group 
work. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ DeƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

ω ±LwYΣ ¿ƛƎŀΦ {Ƴŀƭƭ ƭƻƻǇ ǎǇŀŎŜǎΦ Topology and its Applications, ISSN 0166-8641, 2010, vol. 157, no. 2, str. 451-455. 
ω ±LwYΣ ¿ƛƎŀΦ wŜŀƭƛȊŀǘƛƻƴǎ ƻŦ ŎƻǳƴǘŀōƭŜ ƎǊƻǳǇǎ ŀǎ ŦǳƴŘŀƳŜƴǘŀƭ ƎǊƻǳǇǎ ƻŦ ŎƻƳǇŀŎǘŀΦ Mediterranean journal of 

mathematics, 2013, vol. 10, no. 3, str. 1573-1589. 
ω 5¸5!YΣ WŜǊȊȅΣ ±LwYΣ ¿ƛƎŀΦ tǊŜǎŜǊǾƛƴƎ ŎƻŀǊǎŜ ǇǊƻǇŜǊǘƛŜǎΦ wŜǾƛǎǘŀ ƳŀǘŜƳłǘƛŎŀ ŎƻƳǇƭǳǘŜƴǎŜ, 2016, vol. 29, iss. 1, 

str. 191-206. 
ω 959[{.w¦bb9wΣ IŜǊōŜǊǘΣ ±LwYΣ ¿ƛƎŀΣ ²!Db9wΣ IǳōŜǊǘΦ {ƳŀƭƭŜǎǘ ŜƴŎƭƻǎƛƴƎ ǎǇƘŜres and Chernoff points in 
.ǊŜƎƳŀƴ ƎŜƻƳŜǘǊȅΦ ±Υ {t9/Ya!bbΣ .Ŝǘǘƛƴŀ όǳǊΦύΣ ¢j¢IΣ /ǎŀōŀ 5Φ όǳǊΦύΦ 34th International Symposium on 
Computational Geometry : SoCG 2018, June 11-14, 2018, Budapest, Hungary, 

ω ±LwYΣ ¿ƛƎŀΦ !ǇǇǊƻȄƛƳŀǘƛƻƴǎ ƻŦ м-dimensional intrinsic persistence of geodesic spaces and their stability. Revista 
ƳŀǘŜƳłǘƛŎŀ ŎƻƳǇƭǳǘŜƴǎŜ, Jan. 2019, vol. 32, iss. 1, str. 195-213. 

Celotna bibliografija je dostopna na SICRISu: 
http://si cris.izum.si/search/rsr.aspx?lang=slv&id=20092 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=20092


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Osnove oblikovanja 

Course title: Introduction to Graphics Design 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63271 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: Narvika Bovcon         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

1. Izbrana poglavja iz zgodovine in razvoja oblikovanja. 
Umetnost in znanost, oblikovanje in tehnologija. 

2. Osnovne likovne prvine, barvna teorija, kompozicija 
ς ǾŀƧŜΥ ǾƛȊǳŀƭƴŜ ǑǘǳŘƛƧŜΣ ōŀǊǾƴŜ ǑǘǳŘƛƧŜΦ 

3. hǎƴƻǾŜ ǘƛǇƻƎǊŀŦƛƧŜ ƛƴ Ȋŀƪƻƴƛǘƻǎǘƛ ǳǇƻǊŀōŜ őǊƪƻǾƴƛƘ 
ǾǊǎǘ ƛƴ ŘǊǳȌƛƴΦ 

4. Oblikovalski prelom formata in strukturiranje 
formata z likovnimi in tipografskimi elementi. 

5. Zaƪƻƴƛǘƻǎǘƛ ŜƪǊŀƴǎƪŜ ǎƭƛƪŜ ƛƴ ǇǊƛƴŎƛǇƛ ƳƻƴǘŀȌŜ ǎƭƛƪΦ 
6. {ǘǊǳƪǘǳǊƛǊŀƴƧŜ ǎǇƻǊƻőƛƭŀ ǎƪƭŀŘƴƻ Ȋ ȊŀƪƻƴƛǘƻǎǘƳƛ 

komunikacijskega koda in v odvisnosti od 
ŘǊǳȌōŜƴŜƎŀ ƪƻƴǘŜƪǎǘŀ ǎǇƻǊƻőŀƴƧŀΦ 

7. Koncept interaktivnosti v novih medijih. 
8. bŀőǊǘƻǾŀƴƧŜ ǳǇƻǊŀōƴƛǑƪŜƎŀ ǾƳŜǎƴƛƪŀΥ ς 1. 

poudarek na inovativnosti komunikacije med 
ǳǇƻǊŀōƴƛƪƻƳ ƛƴ ǊŀőǳƴŀƭƴƛƪƻƳΤ ς 2. poudarek na 
ustrezno strukturirani vizualni komunikaciji 
elementov vmesnika, ki posreduje informacije o 
interakciji z vmesnikom. 

9. Vizualizacija podatkov. Projektna naloga. 
10. ¦ǇƻǊŀōƴƛǑƪƛ ǇŀƪŜǘ ƎǊŀŦƛőƴƛƘ ǇǊƻƎǊŀƳƻǾ !ŘƻōŜΥ 

uporaba programov iz paketa. 

1. Selected topics from the history of graphic design. 
Art and science, design and technology. 

2. Graphic elements, colour theory, composition ς 
practical work: visual studies, colour studies. 

3. Typography: the basics and the principles of use. 
4. Structuring of the graphic layout with visual and 

typographic elements. 
5. Digital image and the principles of montage of 

images. 
6. Structuring of the message according to the 

communication medium and with respect to the 
social context of the communication. 

7. The concept of interactivity in new media. 
8. Designing of user interfaces: ς 1. with focus on the 

innovative concept of the human-computer 
interaction design; ς 2. with focus on the effective 
visual communication of the graphical elements of 
the interface that guides the interaction. 

9. Data visualisation. Project work. 
10. The Adobe software package: practical work. 

 

Temeljna literatura in viri/Readings: 

Data Flow: Visualising Information in Graphic Design. Berlin: Gestalten, 2008. Kubel, H., Williams, S.Type: New 
Perspectives in Typography. Laurence King, 2015. 
Colborne, G. Simple and Usable Web, Mobile, and Interaction Design (Voices That Matter). New Readers, 2010. 



Lal, R. Digital Design Essentials: 100 Ways to Design Better Desktop, Web, and Mobile Interfaces. Rockport 
Publishers, 2013. 
Manovich, L. The Language of New Media. MIT, 2001. 
Samara, T. Design Elements: A Graphic Style Manual. Rockport Publishers, 2007. 
Tufte, R. E. The Visual Display of Quantitative Information. Graphics Press LLC, 2001. 
The Design Annual. 
±ƛǊǘǳŀƭƴƛ ǳőƛǘŜƭƧƛ ƛƴ ǇǊƛǊƻőƴƛƪƛ Ȋŀ ǇǊƻƎǊŀƳŜ !ŘƻōŜΥ LƭƭǳǎǘǊŀǘƻǊΣ tƘƻǘƻǎƘƻǇΣ !ŦǘŜǊ 9ŦŦŜŎǘǎΣ tǊŜƳƛŜǊŜΦ 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǇǊŜŘǎǘŀǾƛǘƛ ƻǎƴƻǾŜ 
ƴŀőǊǘƻǾŀƴƧŀ ǾƛȊǳŀƭƴƛƘ ƪƻƳǳƴƛƪŀŎƛƧΦ hōƭƛƪƻǾŀƭǎƪŜ 
ƴŀőǊǘƻǾŀƭǎƪŜ ƳŜǘƻŘŜ ōƻŘƻ ǑǘǳŘŜƴǘƛ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜ ǳǇƻǊŀōƛƭƛ ǇǊƛ ƴŀőǊǘƻǾŀƴƧǳ ƴƻǾƻƳŜŘƛƧǎƪƛƘ 
vmesnikov, vizualizacij podatkov, elektronskih 
dokumentov in spletnih strani. 

The aim of the course is to introduce the students of 
computer and information sciences to the elements of 
visual language and the strategies of visual 
communication. The students will employ design 
methods to conceptualize new media interfaces, they 
will be able to effectively use graphic design elements to 
visualize data and present the contents of electronic 
documents and web pages. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ȊŀƪƭƧǳőŜƴŜƳ ƳƻŘǳƭǳ ōƻŘƻ ǑǘǳŘŜƴǘƛ ȊƳƻȌƴƛΥ 
- ǇǊŜǇƻȊƴŀǘƛ Ȋŀƪƻƴƛǘƻǎǘƛ ƭƛƪƻǾƴŜƎŀ ƛȊǊŀȌŀƴƧŀΣ 
- pomniti osnovne likovne prvine in principe gradnje 
podobe, 
- ŘŜƪƻŘƛǊŀǘƛ ǾƛȊǳŀƭƴŀ ǎǇƻǊƻőƛƭŀΣ 
- ƪƻǊƛǎǘƛǘƛ Ȋŀƪƻƴƛǘƻǎǘƛ ǳǇƻǊŀōŜ őǊƪƻǾƴƛƘ ǾǊǎǘ ƛƴ ōŀǊǾΣ 
- uporabljati oblikovalske metode in oblikovalske 
ǇǊƻƎǊŀƳŜ Ȋŀ ƻōƭƛƪƻǾŀƴƧŜ ǎǇƭŜǘƴƛƘ ǎǘǊŀƴƛΣ ǊŀőǳƴŀƭƴƛǑƪƛƘ 
vmesnikov, vizualizacijo podatkov, 
- ȊŀǎƴƻǾŀǘƛΣ ƴŀőǊǘƻǾŀǘƛ ƛƴ ƛȊŘŜƭŀǘƛ ƭŀǎǘŜƴ ƻōƭƛƪƻǾŀƭǎƪƛ 
izdelek, 
- interpretirati oblikovalski proces kot integralni del pri 
ƴŀőǊǘƻǾŀƴƧǳ ƪƻƳǳƴƛƪŀŎƛƧŜ ƳŜŘ ǊŀőǳƴŀƭƴƛƪƻƳ ƛƴ 
uporabnikom, 
- ǇǊŜƎƭŜŘŀǘƛ ǇƻŘǊƻőƧŜ ƛƴ ŀƴŀƭƛȊƛǊŀǘƛ ǇǊƛƳŜǊŜ ŘƻōǊŜ ǇǊŀƪǎŜΣ 
- testirati, evalvirati in preoblikovati lastni oblikovalski 
izdelek, 
- ƛƴǘŜƎǊƛǊŀǘƛ ƻōƭƛƪƻǾŀƭǎƪƻ ƳƛǑƭƧŜƴƧŜ ƛƴ ƳŜǘƻŘƻƭƻƎƛƧƻ ǇǊƛ 
ƴŀőǊǘƻǾŀƴƧǳ ǳǇƻǊŀōƴƛƪǳ ǇǊƛƧŀȊƴƛƘ ǊŀőǳƴŀƭƴƛǑƪƛƘ 
vmesnikov. 

After successful completion of the module, students will 
be able to: 
- recognize the laws of visual expression, 
- remember the elements of visual language and the 
principles of image composition, 
- decode visual messages, 
- use adequately typography and colour, 
- use graphic design methods and the design software to 
design web pages, computer interfaces and visualize 
information, 
- conceptualize, develop and realize a design product, 
- interpret graphic design process as an integral part of 
the human-computer interaction design, 
- explore the state of the art design solutions, 
- test, evaluate and redesign own design projects. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

PredavanjaΣ ǾŀƧŜ Ǿ ǑƻƭƛΣ ǎŜƳƛƴŀǊƧƛ ȊŀƧŜƳŀƧƻ ŘƻƳŀőŜ ŘŜƭƻΦ 
tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳΦ tƻǎŜōŜƴ 
vidik je vpeljevanje v skupinsko delo na kompleksnem 
oblikovalskem projektu. 

Lectures, practical work in school, project work at home. 
Emphasis on continuous work parallel to the lectures. 
Team-work experience on a complex multimedia design 
project. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo).  

50,00 % Continuing (homework, midterm exams, project 
work). 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴκŀƭƛ ǳǎǘƴƛ ƛȊǇƛǘύΦ 50,00 % Final (written and/or oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 



лм LȊǾƛǊƴƛ ȊƴŀƴǎǘǾŜƴƛ őƭŀƴŜƪ 
1. BOVCON, Narvika. Literary aspects in new media art works. CLCWeb, ISSN 1481-4374. [Online ed.], 2014, vol. 15, 
no. 7, str. 1-13, ilustr. http://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=2391&context=clcweb. [COBISS.SI-ID 
10410068] 
2. BOVCON, NarviƪŀΣ ±!¦th¢L2Σ !ƭŜǑΣ Y[9a9b/Σ .ƻƧŀƴΣ {h[Lb!Σ CǊŀƴŎΦ Ϧ!ǘƭŀǎ нлмнϦ ŀǳƎƳŜƴǘŜŘ ǊŜŀƭƛǘȅ Υ ŀ ŎŀǎŜ 
study in the domain of fine arts. V: First International Conference, SouthCHI 2013, Maribor, Slovenia, July 1-3, 2013. 
HOLZINGER, Andreas (ur.), et al. Human factors in computing and informatics : proceedings, (Lecture notes in 
computer science, ISSN 0302-9743, 7946). Heidelberg [etc.]: Springer, cop. 2013, str. 477-496, ilustr. 
http://eprints.fri.uni-lj.si/2098/. [COBISS.SI-ID 2782459] tipologija 1.08 -> 1.01 
3. BOV/hbΣ bŀǊǾƛƪŀΦ WŜȊƛƪ ƎƛōƭƧƛǾƛƘ ǎƭƛƪ Ǿ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǾƛȊǳŀƭƛȊŀŎƛƧŀƘ ƭƛǘŜǊŀǊƴƻȊƎƻŘƻǾƛƴǎƪŜ ǇƻŘŀǘƪƻǾƴŜ ȊōƛǊƪŜΦ 
Literatura in gibljive slike : tematski sklop = Literature and moving images : thematic section, (Primerjalna 
ƪƴƧƛȌŜǾƴƻǎǘΣ L{{b лорм-ммуфΣ ƭŜǘƴΦ отΣ ǑǘΦ нύΦ [ƧǳōƭƧŀƴŀΥ {ƭƻǾŜƴǎƪƻ ŘǊǳǑǘǾƻ Ȋŀ ǇǊƛƳŜǊƧŀƭƴƻ ƪƴƧƛȌŜǾƴƻǎǘΣ нлмпΣ ƭŜǘƴΦ отΣ 
ǑǘΦ нΣ ǎǘǊΦ ммф-133, 235-242, [244], ilustr. [COBISS.SI-ID 55119202] 
4. Likovne besede : revija za likovno umetnost. Bovcon, Narvika (glavni in odgovorni urednik 2016-). Ljubljana: Zveza 
ŘǊǳǑǘŜǾ ǎƭƻǾŜƴǎƪƛƘ ƭƛƪƻǾƴƛƘ ǳƳŜǘƴƛƪƻǾΣ мфур-. 
3.12 Razstava 
рΦ .h±/hbΣ bŀǊǾƛƪŀΣ a9w±L2Σ ±ŀƴƧŀΣ ±!¦th¢L2Σ !ƭŜǑΦ ¢ŜƘƴƛǑƪŜ ǎƭƛƪŜ Ґ ¢ŜŎƘƴƛŎŀƭ ƛƳŀƎŜǎ Υ ǊŀȊǎǘŀǾŀ ƴŀ ŦŜǎǘƛǾƭǳ 
Speculum Artium 2015, 15.-17. oktober 2015, 7. mednarodni festival novomedijske kulture Integriteta realnosti. 
[COBISS.SI-ID 4119547] 
  
Celotna bibliografija je dostopna na SICRISu: 
http://www.sicris.si/search/rsr.aspx?lang=slv&id=33966. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Osnove podatkovnih baz 

Course title: Basics of Databases 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63208 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: Marko Bajec         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

predavanja: 
I. Uvod v PB 
мΦ ½ƎƻŘƻǾƛƴŀ ǇƻŘǊƻőƧŀΤ 
2. Sistemi za upravljanje s PB (SUPB); 
3. Vrste SUPB; 
4. Vloge pri upravljanju PB; 
  
II. Opisovanje, shranjevanje ter poizvedovanje v PB 
5. tri-nivojska predstavitev podatkov; 
6. Shramba in indeksiranje podatkov; 
7. Formalni poizvedovalni jeziki; 
8. Osnove SQL; 
9. Predstavitev QBE; 
10. XML PB in XQuery; 
  
LLLΦ hǎƴƻǾŜ ƴŀőǊǘƻǾŀƴƧŀ t. 
11. tri-ƴƛǾƻƧǎƪƛ ǇǊƛǎǘƻǇ ƪ ƴŀőǊǘƻǾŀƴƧǳ t.Τ 
мнΦ YƻƴŎŜǇǘǳŀƭƴƻ ƴŀőǊǘƻǾŀƴƧŜΤ 
моΦ [ƻƎƛőƴƻ ƴŀőǊǘƻǾŀƴƧŀΤ 
14. Osnove normalizacije; 
мрΦ CƛȊƛőƴƻ ƴŀőǊǘƻǾŀƴƧŜΦ 
мсΦ tƻŘŀǘƪƻǾƴŀ ǎƪƭŀŘƛǑőŀ ƛƴ ƴƧƛƘƻǾƻ ƴŀőǊǘƻǾŀƴƧŜ 
  
Opcijsko: noSQL in newSQL osnove 

lectures: 
I. Introduction to DB 
1. History of data bases; 
2. DB management systems (DBMS); 
3. Types of DBMS; 
4. Roles in DB Management; 
  
II. Describing, Storing and Querying data in DB 
5. 3-tire data representation; 
6. Data storing and indexing; 
7. Formal query languages; 
8. SQL basics; 
9. QBE; 
10. XML SUPB, XQuery; 
  
III. DB design - basics 
11. 3-level data modelling approach; 
12. Conceptual data modelling; 
13. Logical data modelling; 
14. Normalisation - basics; 
15. Physical data modelling. 
16. Data warehouses and their design; 
  
Optional: noSQL and newSQL basics 

 

Temeljna literatura in viri/Readings: 



Thomas M. Connolly, Carolyn E. Begg (2009). Database Systems, A Practical Approach to Design, Implementation 
and Management, Fifth Edition, Addison-Wesley. 
Raghu Ramakrishnan, Johannes Gehrke (2003). Database Management Systems, Third Edition, McGraw-Hill. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
predstaviti osnove o podatkovnih bazah, kaj so 
prednosti uporabe podatkovnih baz v primerjavi z 
ŘǊǳƎƛƳƛ ƴŀőƛƴƛ ǎƘǊŀƴƧŜvanja podatkov; kako podatkovne 
baze delujejo in kako upravljamo z njimi; kako 
poizvedujemo po podatkih v podatkovnih bazah, kako 
ƧƛƘ ƴŀőǊǘǳƧŜƳƻ ǘŜǊ ƪŀƪƻ Ȋ ƴƧƛƳƛ ǳǇǊŀǾƭƧŀƳƻΦ 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ω {Ǉƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǎǘǊƻƪƻǾƴƛƘ 
ǇǊƻōƭŜƳƻǾ ǎ ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΦ 

ω {Ǉƻǎƻōƴƻǎǘ ƛǎƪŀƴƧŀ ǾƛǊƻǾ ƛƴŦƻǊƳŀŎƛƧ ƛƴ ƪǊƛǘƛőƴŜ 
ŜǾŀƭǳŀŎƛƧŜ ǊŀȊǇƻƭƻȌƭƧƛǾƛƘ ǾƛǊƻǾΦ 

ω Sposobnost uporabe pridobljenega znanja za 
ǎŀƳƻǎǘƻƧƴƻ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾΤ ǎǇosobnost 
izpopolnjevanja pridobljenega znanja; 

{ǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ω hǎƴƻǾƴŜ ǎǇǊŜǘƴƻǎǘƛ ǎ ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 

informatike; 
ω Sposobnost prenosa znanja na sodelavce tako v 
ǘŜƘƴƛőƴƛƘ ƪƻǘ ǊŀȊƛǎƪƻǾŀƭƴƛƘ ǎƪǳǇƛƴŀƘΦ 

Osnovno znanje in spretnosti, ki so potrebni za 
ƴŀŘŀƭƧŜǾŀƴƧŜ ǑǘǳŘƛƧŀ ƴŀ ŘǊǳƎƛ ōƻƭƻƴƧǎƪƛ ǎǘƻǇƴƧƛΦ 

The aim of this course is to explain students the basics 
of databases, i.e. advantages of using database systems 
over using file systems, how databases and database 
management systems work, how we manage them; how 
we design databases, how we query databases etc. 
General competencies: 
ω The ability to understand and solve professional 

challenges in computer and information science. 
ω The ability to search knowledge sources and to 

search for resources and critically evaluate 
information. 

ω The ability to apply acquired knowledge in 
independent work for solving technical and 
scientific problems in computer and information 
science; the ability to upgrade acquired knowledge. 

Specific competencies: 
ω Basic skills in computer and information science, 

which includes basic theoretical skills, practical 
knowledge and skills essential for the field of 
computer and information science; 

ω The ability to transmit knowledge to co-workers in 
technology and research groups. 

ω Basic skills in computer and information science, 
allowing the continuation of studies in the second 
study cycle. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ȊŀƪƭƧǳőŜƴŜƳ ƳƻŘǳƭǳ ōƻŘƻ ǑǘǳŘŜƴǘƛ ȊƳƻȌƴƛΥ 
ω ƴŀőǊǘƻǾŀǘƛ ŜƴƻǎǘŀǾƴŜ ƛƴ ƪƻƳǇƭŜƪǎƴŜƧǑŜ ǇƻŘŀǘƪƻǾƴŜ 

baze, 
ω ǊŀȊǾƛǘƛ ŀǇƭƛƪŀŎƛƧŜ Ȋ ŘƻǎǘƻǇƻƳ Řƻ ǊŀȊƭƛőƴƛƘ ǎƛǎǘŜƳƻǾ 

za upravljanje s podatkovnimi bazami, 
ω ǇƻƛȊǾŜŘƻǾŀǘƛ Ǉƻ ǊŀȊƭƛőƴƛƘ ǾǊǎǘŀƘ ǇƻŘŀǘƪƻǾƴƛƘ ōŀȊΣ 
ω analizirati poizvedbe, 
ω optimizirati podatkovne baze ter poizvedbe, 
ω ǳǇƻǊŀōƛǘƛ ŀƭƎƻǊƛǘƳŜ ǎ ǇƻŘǊƻőƧŀ ǇƻŘŀǘƪƻǾƴƛƘ ōŀȊ ƴŀ 

sorodnih problemih. 

After successful completion of the module, students will 
be able to: 
design simple and complex databases, 
develop applications with access to various database 
management systems, 
retrieve data from different types of databases, 
analyze queries from performance perspective, 
optimize databases and queries, 
reuse database algorithms for similar problems. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǊŀőǳƴǎƪŜ ǾŀƧŜ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛΣ ǇǊƻƧŜƪǘƴƛ 
ƴŀőƛƴ ŘŜƭŀ ǇǊƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘ ƛƴ ǎŜƳƛƴŀǊƧƛƘΦ 

Lectures, Practical exercises, homeworks and seminars 
in team. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
ǇǊƻƧŜƪǘύΥ {ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ 
kolokviji in projektno delo) 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo) 

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 



 

Reference nosilca/Lecturer's references: 

¿L¢bLYΣ {ƭŀǾƪƻΣ ~¦.9[WΣ [ƻǾǊƻΣ .!W9/Σ aŀǊƪƻΦ {ƪƛǇ/ƻǊ Υ ǎƪƛǇ-mention coreference resolution using linear-chain 
conditional random fields. PloS one, ISSN 1932-6203, Jun. 2014, vol. 9, no. 6, str. 1-14 
~¦.9[WΣ [ƻǾǊƻΣ CL![!Σ 5ŀƭƛōƻǊΣ .!W9/Σ aŀǊƪƻΦ bŜǘǿƻǊƪ-based statistical comparison of citation topology of 
bibliographic databases. Scientific reports, ISSN 2045-2322, 2014, 4, str. 1-10 
FIALA, Dalibor, ~¦.9[WΣ [ƻǾǊƻΣ ¿L¢bLYΣ {ƭŀǾƪƻΣ .!W9/Σ aŀǊƪƻΦ 5ƻ tŀƎŜwŀƴƪ-based author rankings outperform simple 
citation counts?. Journal of informetrics, ISSN 1751-1577, Apr. 2015, vol. 9, no. 2, str. 334-348 
Yw![[LbD9wΣ aŀǊǘƛƴΣ ¿L¢bLYΣ {ƭŀǾƪƻΣ .!W9/Σ aŀǊƪƻΣ Ŝǘ ŀƭΦ ¢ƘŜ /I9a5b9w ŎƻǊǇǳǎ ƻŦ ŎƘŜƳƛŎŀƭǎ ŀƴŘ ŘǊǳƎǎ ŀƴŘ ƛǘǎ 
annotation principles. Journal of cheminformatics, ISSN 1758-2946. [Online ed.], 2015, vol. 7, suppl. 1, str. 1-17 
~¦.9[WΣ [ƻǾǊƻΣ CL![!Σ 5ŀƭƛōƻǊΣ .!JEC, Marko. Network-based statistical comparison of citation topology of 
bibliographic databases. Scientific reports, ISSN 2045-2322, 2014, 4, str. 1-10 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Osnove umetne inteligence 

Course title: Introduction to Artificial Intelligence 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63214 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: ½ƻǊŀƴ .ƻǎƴƛŏ         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Uvod v umetno inteligenco in primeri uporabe 
Prostor stanj in osnovni algoritmi preiskovanja: 
ƎƭƻōƛƴǎƪƻΣ ǑƛǊƛƴǎƪƻΣ ƛǘŜǊŀǘƛǾƴƻ ǇƻƎƭŀōƭƧŀƴƧŜΣ ȊŀƘǘŜǾƴƻǎǘ 
teh algoritmov 
IŜǾǊƛǎǘƛőƴƻ ǇǊŜƛǎƪƻǾŀƴƧŜΣ ŀƭƎƻǊƛǘƳŀ !ϝ ƛƴ L5!ϝΣ ƛȊǊŜƪ ƻ 
popolnosti A*, lastnosti ocenitvenih funkcij ter analiza 
őŀǎƻǾƴŜ ƛƴ ǇǊƻǎǘƻǊǎƪŜ ȊŀƘǘŜǾƴƻǎǘƛ 
Dekompozicija problemov z AND/OR grafi, algoritmi 
ƛǎƪŀƴƧŀ Ǿ !b5κhw ƎǊŀŦƛƘΣ ƘŜǾǊƛǎǘƛőƴƻ ǇǊŜƛǎƪƻǾŀƴƧŜ ƛƴ 
algoritem AO* 
{ǘǊƻƧƴƻ ǳőŜƴƧŜΥ ǇǊƻōƭŜƳ ǳőŜƴƧŀ ƛȊ ǇƻŘŀǘƪƻǾΣ ƛǎƪŀƴƧŜ 
zakonitosti v podatkih in podatkovno rudarjenje, opisni 
ƧŜȊƛƪƛ ƛƴ ǇǊƻǎǘƻǊƛ ƘƛǇƻǘŜȊΣ ǳőŜƴƧŜ ƻŘƭƻőƛǘǾŜƴƛƘ ŘǊŜǾŜǎΣ 
regresijskih dreves, modelnih dreves, ter pravil. 
tǊƻƎǊŀƳǎƪŀ ƻǊƻŘƧŀ ǎǘǊƻƧƴŜƎŀ ǳőŜƴƧŀ ƛƴ ǇǊƛƳŜǊƛ ǳǇƻǊŀōŜΦ 
Predstavitev znanja in ekspertni sistemi: predstavitev 
znanja s praviƭƛΣ ƻƎǊƻŘƧƛΣ ǎŜƳŀƴǘƛőƴƛƳƛ ƳǊŜȌŀƳƛΣ 
ontologije; algoritmi sklepanja in generiranje razlage; 
ƻōǊŀǾƴŀǾŀƴƧŜ ƴŜƎƻǘƻǾŜƎŀ ȊƴŀƴƧŀΣ ōŀȅŜǎƻǾǎƪŜ ƳǊŜȌŜ 
Planiranje po principu sredstev in ciljev, planiranje s 
popolno in delno urejenostjo, regresiranje ciljev, primeri 
uporabe v robotiki in logistiki 

ω Introduction to Artificial Intelligence, examples of 
applications 

ω State space and basic search algorithms: depth-first, 
breadth-first and iterative deepening, complexity of 
these algorithms 

ω Heuristic search, algorithms A* and IDA*, 
admissibility theorem for A*, properties of heuristic 
function and analysis of time and space complexity 

ω Problem decomposition with AND/OR graphs, 
search in AND/OR graphs, heuristic search 
algorithm AO* 

ω Machine learning: problem of learning from data, 
data mining, description languages and hypothesis 
spaces, induction of decision trees, regression trees, 
model trees, and rules. Software tools for machine 
learning and applications. 

ω Knowledge representation and expert systems: 
knowledge representation with rules, frames, 
semantic networks, ontologies; inference 
algorithms and generationg explanation; handling 
uncertain knowledge, Bayesian networks 

ω Means-ends planning, total-order and partial-order 
planning, goal regression, applications in robotics 
and logistics 

 

Temeljna literatura in viri/Readings: 

. Bratko, Prolog Programming for Artificial Intelligence, 4th edition, Pearson Education, 



Addison-Wesley 2011, ISBN: 0201403757. 
S. Russell, P. Norvig, Artificial Intelligence: A Modern Approach, Third edition, Pearson 
Education, Prentice-Hall 2010, ISBN: 0136042597. 
LΦ .ǊŀǘƪƻΣ tǊƻƭƻƎ ƛƴ ǳƳŜǘƴŀ ƛƴǘŜƭƛƎŜƴŎŀΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ Ǉƻƴŀǘƛǎ нлммΦ 
LΦ YƻƴƻƴŜƴƪƻΣ {ǘǊƻƧƴƻ ǳőŜƴƧŜΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ нллрΦ 
Materiali na spletǳ ό{ǇƭŜǘƴŀ ǳőƛƭƴƛŎŀ CwLΤ LǾŀƴ .Ǌŀǘƪƻ ƘƻƳŜ ǇŀƎŜύΥ tǊƻǎƻƧƴƛŎŜ ǇǊŜŘŀǾŀƴƧΣ ƴŀƭƻƎŜΦ 

 

Cilji in kompetence: Objectives and competences: 

{ŜȊƴŀƴƛǘƛ ǎƭǳǑŀǘŜƭƧŜ Ȋ ƻǎƴƻǾƴƛƳƛ ƪƻƴŎŜǇǘƛΣ ƛŘŜƧŀƳƛΣ 
metodami in tehnikami umetne inteligence 
{Ǉƻǎƻōƴƻǎǘ ǊŜǑŜǾŀƴƧŀ ǇǊƻōƭŜƳƻǾ Ȋ ƳŜǘƻŘŀƳƛ ǳƳŜǘƴŜ 
inteligence 
½ƳƻȌƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƭƛǘŜǊŀǘǳǊŜ ǎ ǇƻŘǊƻőƧŀ ǳƳŜǘƴŜ 
inteligence 
tǊƛǎǇŜǾŀǘƛ ƪ ǊŀȊǳƳŜǾŀƴƧǳ ǊŜƭŜǾŀƴǘƴƻǎǘƛ ǘŜƘƴƛőƴƛƘ 
ŘƻǎŜȌƪƻǾ ǳƳŜǘƴŜ ƛƴǘŜƭƛƎŜƴŎŜ ƎƭŜŘŜ ƴŀ ƴƧƛƘƻǾŜ 
implikacije v filozofiji in psihologiji 

Teach basic concepts, ideas, methods and techniques of 
artificial intelligence (AI) 
Ability to solve problems with methods of artificial 
intelligence 
Ability to understand the literature in the area of AI 
Contribute to the understanding of the relevance of 
technical achievements of AI with respect to their 
implications in philosophy and psychology 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
- ǇƻȊƴŀƭ ƻǎƴƻǾƴŜ ƛƴ ƴŀƧǇƻƎƻǎǘŜƧǑŜ ǳǇƻǊŀōƭƧŀƴŜ ƳŜǘƻŘŜ 
umetne inteligence, 
- ǎǇƻǎƻōŜƴ ǇƻƧŀǎƴƛǘƛ ƛƳǇƭƛƪŀŎƛƧŜ ŘƻǎŜȌƪƻǾ ǳƳŜǘƴŜ 
inteligence in relacije s kognitivno znanostjo, 
psihologijo, medicino, logiko, matematiko in drugimi 
ǎƻǊƻŘƴƛƳƛ ǇƻŘǊƻőƧƛΦ 
- ǎǇƻǎƻōŜƴ ƻǇǊŜŘŜƭƛǘƛΣ ƪƧŜ ǎƻ ǘŜƘƴƛőƴŜ ƳŜƧŜ ǇƻŘǊƻőƧŀΣ 
- sposoben uporabe preiskovalnih algoritmov in metod 
ǎǘǊƻƧƴŜƎŀ ǳőŜƴƧŀ ƴŀ ǊŜŀƭƴƛƘ ǇǊƻōƭŜƳƛƘΣ 
- ǎǇƻǎƻōŜƴ ǇǊƛƳŜǊƧŀƴƧŀ őŀǎƻǾƴŜ ƛƴ ǇǊƻǎǘƻǊǎƪŜ 
ǳőƛƴƪƻǾƛǘƻǎǘƛ ǳǇƻǊŀōƭƧŀƴƛƘ ƳŜǘƻŘΣ 
- ǎǇƻǎƻōŜƴ ŦƻǊƳǳƭƛǊŀǘƛ ǇǊƻōƭŜƳŜ ƛȊ ǊŜŀƭƴŜƎŀ ȌƛǾƭƧŜƴƧŀ ƪƻǘ 
ǇǊƻōƭŜƳŜΣ ƪƛ ǎƻ ǊŜǑƭƧƛǾƛ Ȋ ƳŜǘƻŘŀƳƛ ǳƳŜǘƴŜ ƛƴǘŜƭƛƎŜƴŎŜΦ 

After the completion of the course the student will be 
able to: 
- know the basic and most commonly used methods in 
the field of artificial intelligence (AI), 
- explain implications of the AI achievements, and its 
relation with cognitive science, psychology, medicine, 
logic, mathematics and other related fields, 
- define the technical boundaries of the field, 
- use the search and machine learning algorithms on 
real problems, 
- compare time and spatial complexity of the taught 
algorithms, 
- formulate selected problems from the real world as 
problems that are solvable with the AI algorithms. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ 
individualni ali skupinski projekti 

Lectures, laboratory exercises, homework, individual 
and team projects 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (written and oral exam, coursework, 
project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, project work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴκŀƭƛ ǳstni izpit) 50,00 % Final (written and/or oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

1. ½¦t!b/Σ YŀƧŀΣ .h{bL0Σ ½ƻǊŀƴΦ !ǳǘƻƳŀǘŜŘ Ŝǎǎŀȅ ŜǾŀƭǳŀǘƛƻƴ ǿƛǘƘ ǎŜƳŀƴǘƛŎ ŀƴŀƭȅǎƛǎΦ YƴƻǿƭŜŘƎŜ-based systems, 
ISSN 0950-7051. [Print ed.], Mar. 2017, vol. 120, str. 118-132. 

2. h/9t9YΣ ¦ǊƻǑΣ w¦D9[WΣ WƻȌŜΣ .h{bL0Σ ½ƻǊŀƴΦ LƳǇǊƻǾƛƴƎ ƳŀǘǊƛȄ ŦŀŎǘƻǊƛȊŀǘƛƻƴ ǊŜŎƻƳƳŜƴŘŀǘƛƻns for examples in 
cold start. Expert systems with applications, ISSN 0957-4174. [Print ed.], Nov. 2015, vol. 42, no. 19, str. 6784-
6794. 

3. .h{bL0Σ ½ƻǊŀƴΣ 59a~!wΣ WŀƪŀΣ Y9~tw9¢Σ DǊŜƎŀΣ wƻŘǊƛƎǳŜǎΣ tŜŘǊƻ tŜǊŜƛǊŀΣ DŀƳŀΣ WƻńƻΣ YƻƴƻƴŜƴƪƻΣ LƎƻǊΦ 
Enhancing data stream predictions with reliability estimators and explanation. Engineering applications of 
artificial intelligence, ISSN 0952-1976. [Print ed.], 2014, vol. 34, str. 178-192. 



4. .h{bL0Σ ½ƻǊŀƴΣ Yhbhb9bYhΣ LƎƻǊΦ 9ǎǘƛƳŀǘƛƻƴ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǇǊŜŘƛŎǘƛƻƴ ǊŜƭƛŀōƛƭƛǘȅ ǳǎƛƴg the local sensitivity 
analysis. Applied intelligence, ISSN 0924-669X. [Print ed.], Dec. 2008, vol. 29, no. 3, str. 187-203, ilustr. 

5. .h{bL0Σ ½ƻǊŀƴΣ Yhbhb9bYhΣ LƎƻǊΦ /ƻƳǇŀǊƛǎƻƴ ƻŦ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǊŜƎǊŜǎǎƛƻƴ 
predictions. Data & Knowledge Engineering, ISSN 0169-023X. [Print ed.], Dec. 2008, vol. 67, no. 3, str. 504-516. 

Celotna bibliografija je dostopna na SICRISu / For complete bibliography see SICRIS: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318. 
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Predmet: Planiranje in upravljanje informatike 

Course title: Informatics Planning and Management 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63253 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: Rok Rupnik         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

¢ŜƳŜƭƧƴŀ ǾǎŜōƛƴǎƪŀ ǇƻŘǊƻőƧŀ ǇǊŜŘƳŜǘŀ ȊŀƧŜƳŀƧƻ 
naslednje: 
ω opredelitev in pregled obvladovanja informatike 
ǎƪƻȊƛ őŀǎΥ 

ƻǇǊŜŘŜƭƛǘŜǾ ƛƴ őŀǎƻǾƴƛ ǇǊŜƎƭŜŘ ǎǘǊŀǘŜǑƪŜƎŀ ǇƭŀƴƛǊŀƴƧŀΣ 
poslovno-informacijskih arhitektur, standardov, 
metodologij in ogrodij; 
ω ǎǘǊŀǘŜǑƪƻ ǇƭŀƴƛǊŀƴƧŜ ƛƴŦƻǊƳŀǘƛƪŜΥ 
ǇƻǎƭƻǾƴŀ ǎǘǊŀǘŜƎƛƧŀΣ ǎǘǊŀǘŜǑƪƛ ŜƭŜƳŜƴǘƛΣ ŀƴŀƭƛȊŀ ǎǘŀƴƧŀΣ 
ǘŜƘƴƻƭƻǑƪŀ ǾƛȊƛƧŀΣ ƴŀőǊǘ ƛƴŦƻǊƳŀŎƛƧǎƪŜ tehnologije, 
prioritete projektov, operativni plan; 
ω ƳŜǘƻŘƻƭƻƎƛƧŜ ǎǘǊŀǘŜǑƪŜƎŀ ǇƭŀƴƛǊŀƴƧŀ ƛƴŦƻǊƳŀǘƛƪŜΥ 
ǇǊŜƎƭŜŘ ƳŜǘƻŘƻƭƻƎƛƧ ǎǘǊŀǘŜǑƪŜƎŀ ǇƭŀƴƛǊŀƴƧŀΣ 9awL{ 
(Enotna metodologija razvoja informacijskih sistemov); 
ω poslovno-informacijske arhitekture: 
arhitekturne ravni ς ǇƻǎƭƻǾƴŀΣ ŀǇƭƛƪŀǘƛǾƴŀΣ ǘŜƘƴƻƭƻǑƪŀΣ 
usklajenost poslovne in informacijske domene, 
storitveno usmerjena arhitektura (SOA), konceptualni 
model arhitekture (ISO 1471); 
ω arhitekturne metode in ogrodja: 
Zachman, Togaf, Archimate; 
ω instrumenti upravljanja poslovnih sistemov in 

instrumenti upravljanja informatike: 
EFQM, BSC, standardi ISO (9000, 17799, 27000); 
ω organizacija informatike: 
organizacija informatike v poslovnem sistemu, vrste 
organizacijskih shem organizacijske enote za 
informatiko. 

Basic course content areas include the following: 
ω definition and review of IT governance through 

time: 
definition and time review of strategic IS/IT planning, 
enterprise architecture, standards, methodologies and 
frameworks; 
ω strategic IS/IT planning: 
business strategy, strategic elements, analysis of the 
existing situation, technological vision, information 
technology plan, projects priorities, operation plan; 
ω strategic IS/IT planning methodologies: 
review of strategic IS/IT planning methodologies, EMRIS 
(Unified information systems development 
methodology); 
ω enterprise architectures: 
architecture layers - business, application and 
technology, business ςIT alignment, service-oriented 
architecture (SOA), conceptual architecture model (ISO 
1471); 
ω architecture methods and frameworks: 
Zachman, Togaf, Archimate; 
ω business and IT management instruments: 
EFQM, BSC, ISO standards (9000, 17799, 27000); 
ω organizing the IT function: 
organizing the IT function in an enterprise, different 
organizational charts for IT function. 
ω IT processes: 



ω procesi informatike: 
plansko organizacijski, izvedbeni, podporni in nadzorni. 
ω ǾǊŜŘƴƻǘŜƴƧŜ ǳǎǇŜǑƴƻǎǘƛ ƛƴŦƻǊƳŀǘƛƪŜ ƛƴ ǊŀǾƴƛ ȊǊŜƭƻǎǘƛ 

(CMMI), 
ω ƻƎǊƻŘƧŀ ƛƴ ƴŀƧōƻƭƧǑŜ ǇǊŀƪǎŜ ǳǇǊŀǾƭƧŀƴƧŀ ƛƴŦƻǊƳŀǘƛƪŜΥ 
ω COBIT, ITIL, upravljanje varnosti, zagotavljanje 

neprekinjenosti poslovanja. 

plan and organize, implementation, support and 
control. 
ω Evaluation of IT success and levels of maturity 

(CMMI) 
ω Frameworks and best practices for IT governance: 
ω COBIT, ITIL, security management, business 

continuity. 

 

Temeljna literatura in viri/Readings: 

Strategic Planning, George A. Steiner, Free Press, 2008 
Executive's Guide to IT Governance: Improving Systems Processes with Service Management, COBIT, and ITIL, 
Wiley, 2013 
IT Governance: Policies & Procedures, Michael Wallace, Larry Webber, Wolters Kluwer Law & Business, 2013 
COBIT 4.1 
COBIT 5 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǇǊŜŘǎǘŀǾƛǘƛ ƻǎƴƻǾƴŜ ǇƻƧƳŜΣ 
pristope, metode in instrumente upravljanja informatike 
Ǿ ǇƻǎƭƻǾƴƛƘ ǎƛǎǘŜƳƛƘΦ DǊŜ Ȋŀ ǇƻŘǊƻőƧŜ ǎǘǊŀǘŜǑƪŜƎŀ 
planiranja, poslovno-informacijskih arhitektur ter drugih 
mehanizmov celostnega obvladovanja informatike. 

The aim of the course is to present students key 
concepts, methods and instruments for IT governance in 
enterprises. Content areas include strategic IS/IT 
planning, enterprise architectures and other 
mechanisms for holistic IT governance. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
ω Sposoben pokazati znanje in razumevanje osnovnih 
ǇƻƧƳƻǾ ǇƻŘǊƻőƧŀ ƻōǾƭŀŘƻǾŀƴƧŀ ƛƴŦƻǊƳŀǘƛƪŜ 

ω Razumel koncepte ogrodij/standardov COBIT 4.1, 
COBIT 5 and ITIL 3 in v okviru tega koncepte 
procesov informatike in organiziranosti informatike 
v podjetjih 

ω wŀȊǳƳŜƭ ǇǊƻŎŜǎ ƛƴ ƪƻƴŎŜǇǘŜ ǎǘǊŀǘŜǑƪŜƎŀ ǇƭŀƴƛǊŀƴƧŀ 
informatike 

ω wŀȊǳƳŜƭ ƛƴ ǳǇƻǊŀōƭƧŀƭ ȊƴŀƴƧŜ ǇƻŘǊƻőƧŀ Poslovne 
analize na podlagi standarda BABoK 

ω wŀȊǳƳŜƭ ƛƴ ǳǇƻǊŀōƭƧŀƭ ȊƴŀƴƧŜ ǇƻŘǊƻőƧŀ ǇƻǎƭƻǾƴƻ-
informacijskih arhitektur 

ω Razumel vlogo direktorja informatike in ostalih 
ƪƭƧǳőƴƛƘ ǎǘǊƻƪƻǾƴƧŀƪƻǾ ƛƴŦƻǊƳŀǘƛƪŜ Ǿ ǇƻŘƧŜǘƧƛƘ 

After the completion of the course a student will be able 
to: 
ω Understand the basic principles of IT governance 
ω Understand the concepts of frameworks/standards 

of: COBIT 4.1, COBIT 5 and ITIL 3. As part of that 
student will understand IT processes and concepts 
of IT organisation in companies 

ω Understand the process and the concepts of 
information systems strategic planning 

ω Understand and use the knowledge of the area of 
Busines analysis based on BABoK standard 

ω Understand and use of knowledge of the area of 
Enterprise architecture 

ω Understand the role of CIO (Chief Information 
Officer) and other key IT experts in copmanies 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja in laboratorijske vaje ter seminarji. V okviru 
laboratorijskih vaj in seminarjev gre za skupinsko delo. 
Na predavanjih bodo v omejenem obsegu (10% do 15%) 
sodelovali strokovnjaki iz gospodarstva. Njihovo 
ǎƻŘŜƭƻǾŀƴƧŜ ƴŜ ōƻŘƻ ƭŜ ǇǊŜŘŀǾŀƴƧŀ Ǿ ƻȌƧŜƳ pomenu 
ōŜǎŜŘŜΣ ǘŜƳǾŜő ǘǳŘƛ ǎƻŘŜƭƻǾŀƴƧŜ Ǿ ŘƛǎƪǳǎƛƧŀƘΦ 

Lectures, laboratory exercises and seminars. Laboratory 
exercises and seminars are organised as teamwork. On 
lectures, the participation and collaboration of experts 
from the industry is also planned: not only through pure 
lectures, but also taking part in doscussions. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

ena seminarska naloga 45,00 % one project 

dva kolokvija med semestrom ali ustni izpit 45,00 % two examinations during semester or oral 
examination 

sodelovanje na predavanjih 10,00 % active participation on lectures 



Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the UL 
Statues). 

 

Reference nosilca/Lecturer's references: 

ω Ih±9[W!Σ ¢ƻƳŀȌΣ ±!{L[9/!{Σ hƭŜƎŀǎΣ w¦tbLYΣ wƻƪΦ ! ƳƻŘŜƭ ƻŦ ƛƴŦƭǳŜƴŎŜǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ƻƴ 
strategic information systems planning success in an enterprise. Technological and economic development of 
economy, ISSN 2029-4913. [Print ed.], 2013, vol. 19, no. 3, str. 465-488 

ω Ih±9[W!Σ ¢ƻƳŀȌΣ ±!{L[9/!{Σ hƭŜƎŀǎΣ w¦tbLYΣ wƻƪ Φ ! ƴƻǾŜƭ ŀǇǇǊƻŀŎƘ ŦƻǊ ǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ 
preconfigured software products for enterprises that organisationally differ from enterprises in USA and 
DŜǊƳŀƴȅΣ /ƛşƴŎƛŀ Ŝ ¢ŞŎƴƛŎŀ ±ƛǘƛǾƛƴƝŎƻƭŀ WƻǳǊƴŀƭ όL{{bΥ лнрп-0223), v tisku 

ω Ih±9[W!Σ ¢ƻƳŀȌΣ wh¿!b9/Σ !ƭŜƴƪŀΣ w¦tbLYΣ wƻƪΦ aŜŀǎǳǊƛƴƎ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ ǎǘǊŀǘŜƎƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳǎ 
planning in enterprises in Slovenia. Management, ISSN 1331-0194, 2010, vol. 15, no. 2, str. 25-46 

ω aŜǘƻŘƻƭƻƎƛƧŀ ǎǘǊŀǘŜǑƪŜƎŀ ǇƭŀƴƛǊŀƴƧŜ 
ω wƻƪ wǳǇƴƛƪ όƎƭŀǾƴƛ ŀǾǘƻǊ ǎ ǎƻŀǾǘƻǊƧƛύΦ 9ƴƻǘƴŀ ƳŜǘƻŘƻƭƻƎƛƧŀ ǊŀȊǾƻƧŀ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾΦ ώ½ǾΦ нϐΣ {ǘǊŀǘŜǑƪƻ 

planiranje. 2. izd. Ljubljana: Vlada Republike Slovenije, Center Vlade RS za informatiko, 2003. XV, 446 str., ilustr. 
ISBN 961-6389-08-4 

ω DƭŀǾƴƛ ŀǾǘƻǊ ǎǘǊŀǘŜǑƪƛƘ ǇƭŀƴƻǾ ƛƴŦƻǊƳŀǘƛƪŜ Ȋŀ ǾǎǊǘƻ ǾŜőƧƛƘ ǎƭƻǾŜƴǎƪƛƘ ǇƻŘƧŜǘƛƧΥ {¿Σ 9ƭŜƪǘǊƻ /ŜƭƧŀΣ 9ƭŜƪǘǊƻ [ƧǳōƭƧŀƴŀΣ 
ELES, Plinovodi, Dravske elektrnarne Maribor. 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Porazdeljeni sistemi 

Course title: Distributed Systems Computer 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63261 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: ¦ǊƻǑ [ƻǘǊƛő         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

1. Uvod: cilji paralelizacije, komunikacija in 
koordinacija, programerske napake 

2. Dekompozicija problema: podatkovni in funkcijski 
paralelizem, cevovod, raztegljivost 

3. YƻƳǳƴƛƪŀŎƛƧŀ ƛƴ ƪƻƻǊŘƛƴŀŎƛƧŀΥ ǾŜőǇǊƻŎŜǎƻǊǎƪƛ 
sistemi (deljeni pomnilnik, sovisnost 
ǇǊŜŘǇƻƳƴƛƭƴƛƪŀΣ ƳŜŘǎŜōƻƧƴƻ ƛȊƪƭƧǳőŜǾŀƴƧŜΣ 
ǇǊŜǇǊŜƪŜΣ ǇƻƎƻƧƴŜ ǎǇǊŜƳŜƴƭƧƛǾƪŜύΣ ǾŜőǊŀőǳƴŀƭƴƛǑƪƛ 
ǎƛǎǘŜƳƛ όƛȊƳŜƴƧŜǾŀƴƧŜ ǎǇƻǊƻőƛƭΣ ǘƻőƪŀ-ǘƻőƪŀ ƛƴ 
ǎƪǳǇƛƴǎƪƻΣ ƭŀǘŜƴŎŀ ƛƴ ǇŀǎƻǾƴŀ ǑƛǊƛƴŀύ 

4. Paralelni algoritmi, analiza in programiranje: 
koncepti in primeri uporabe (nerodno paralelni 
ŀƭƎƻǊƛǘƳƛΣ ŘŜƭƛ ƛƴ ǾƭŀŘŀƧΣ ǊŀȊǇǊǑƛ ƛƴ ȊŘǊǳȌƛΣ ƎƻǎǇƻŘŀǊ-
ǎǳȌŜƴƧύΣ ŀƴŀƭƛȊŀ όǇƻƘƛǘǊƛǘŜǾ ƛƴ !ƳŘŀƘƭƻǾ ȊŀƪƻƴΣ 
raztegljivost) 

5. tŀǊŀƭŜƭƴŜ ŀǊƘƛǘŜƪǘǳǊŜΥ CƭȅƴƴƻǾƻ ƻȊƴŀőŜǾŀƴƧŜΣ 
ǾŜőǇǊƻŎŜǎƻǊǎƪƛ ǎƛǎǘŜƳƛ ό{La5Σ ¦a!Σ b¦a!ύΣ 
ǾŜőǊŀőǳƴŀƭƴƛǑƪƛ ǎƛǎǘŜƳƛ όƎǊǳőŀΣ ƎǊƛŘΣ ƻōƭŀƪύΣ ƎǊŀŦƛőƴŜ 
procesne enote in moderni koprocesorji in 
ƘŜǘŜǊƻƎŜƴƛ ǎƛǎǘŜƳƛΣ ǇƻǾŜȊƻǾŀƴƧŜ όǾƻŘƛƭŀΣ ƳǊŜȌŜύ 

6. Zmogljivost paralelnih sistemov: uravnavanje 
ƻōǊŜƳŜƴƛǘǾŜΣ ǊŀȊǇƻǊŜƧŀƴƧŜ ƻǇǊŀǾƛƭΣ ǎǘǊƻǑƪƛ 
komunikacije, vpliv predpomnilnika, prostorska in 
őŀǎƻǾƴŀ ƭƻƪŀƭƴƻǎǘΣ ŜƴŜǊƎƛƧǎƪŀ ǳőƛƴƪƻǾƛǘƻǎǘ 

7. ¢ŜƻǊŜǘƛőƴƛ ƳƻŘŜƭƛ ǇŀǊŀƭŜƭƴŜƎŀ ǊŀőǳƴŀƴƧŀΥ ƳƻŘŜƭƛ 
ǇŀǊŀƭŜƭƴŜƎŀ ǊŀőǳƴŀƴƧŀ όtw!aΣ .{tύΣ ƳƻŘŜƭƛ 
ƛȊƳŜƴƧŜǾŀƴƧŀ ǎǇƻǊƻőƛƭ ό/{tύΣ ƳƻŘŜƭƛǊŀƴƧŜ ƻŘǾƛǎƴƻǎǘƛ 

1. Fundamentals: goals, communication, coordination, 
programming errors 

2. Parallel decomposition: data and functional 
paralelism, pipeline, scalability 

3. Communication and coordination: shared-memory 
systems (shared memory, cache coherence, mutual 
exclusion, barriers, conditional variables, 
semaphores), distributed-memory systems 
(message passing, point-to-point versus multicast, 
latency and throughput) 

4. Parallel algorithms, analysis and programming: 
concepts and examples (embarisingly parallel 
algorithms, divide and conquer, map reduce, 
master slave), analyis (speedup and Amdahl's law, 
scalability) 

5. Parallel architectures: Flynn's taxonomy, shared-
memory systems (SIMD, UMA, NUMA), distributed-
memory systems (cluster, grid, cloud), graphic 
processing units, modern coprocessors and 
heterogeneous systems, topologies (buses and 
interconnects) 

6. Parallel performance: load balancing, scheduling 
and contention, communication overhead, cache 
effects, spatial and temporal datal locality, energy 
efficiency 

7. Theoretical models of parallel computing: formal 
models of parallel computation (PRAM, BSP), 
formal models of message passing (CSP), formal 



v algoritmu, modeli zagotavljanja skladnosti v 
sistemih z deljenim pomnilnikom 

8. tƻǊŀȊŘŜƭƧŜƴƛ ǎƛǎǘŜƳƛΥ ƴŀǇŀƪŜ ƴŀ ƳǊŜȌƛ ƛƴ ǾƻȊƭƛǑőƛƘΣ 
ǊŀȊǇƻƭƻȌƭƧƛǾƻǎǘΣ ƪƻƳǇǊƻƳƛǎƛ ǇǊƛ ƴŀőǊǘƻǾŀƴƧǳ 
sistemov in servisnih storitev, primeri porazdeljenih 
algoritmov (volitve, odkrivanje) 

models of computational dependencies, models of 
shared memory consistency 

8. Distributed systems: network- and node-based 
faults, availability, distributed system and service 
design tradeoffs, examples of distributed algorithms 
(election, discovery) 

 

Temeljna literatura in viri/Readings: 

1. P.S. Pacheco. An Introduction to Parallel Programming, Morgan Kaufman, 2011. 
2. M. J. Quinn. Parallel Programing in C with MPI and OpenMP. Mc Graw Hill, 2003. 
3. B.R. Gaster et. al. Heterogeneous computing with OpenCL. Morgan Kaufmann, 2013. 
4. G. Couloris et al. Distributed Systems: Concepts and Design. Pearson, 2012. 

 

Cilji in kompetence: Objectives and competences: 

tǊƛŘƻōƛǘƛ ƻǎƴƻǾƴƻ ǘŜƻǊŜǘƛőƴƻ ƛƴ ǇǊŀƪǘƛőƴƻ ȊƴŀƴƧŜ ǎ 
ǇƻŘǊƻőƛƧ ǾȊǇƻǊŜŘƴƛƘ ƛƴ ǇƻǊŀȊŘŜƭƧŜƴƛƘ ǎƛǎǘŜƳƻǾΣ 
paralelnega programiranja in procesiranja. Razumeti 
ǊŀőǳƴŀƭƴƛǑƪŀ ƻƳǊŜȌƧŀΣ ƳŜŘǇǊƻŎŜǎƻǊǎƪƻ ƪƻƳǳƴƛƪŀŎƛƧƻ ƛƴ 
Ȋƴŀőƛƭƴƻǎǘƛ ǎƴƻǾŀƴƧŀ ǇŀǊŀƭŜƭƴƛƘ ŀƭƎƻǊƛǘƳƻǾΦ bŀǳőƛǘƛ se 
ǇǊƻƎǊŀƳƛǊŀƴƧŀ ǎƛǎǘŜƳƻǾ ǎ ƪƴƧƛȌƴƛŎŀƳƛ Ǉ¢ƘǊŜŀŘǎΣ 
OpenMP, OpenCL in MPI. Razumeti Grid in koncept 
ǊŀőǳƴŀƭƴƛǑǘǾŀ Ǿ ƻōƭŀƪǳΦ {ŜȊƴŀƴƛǘƛ ǎŜ ǎ ǘǊŜƴŘƛ ǊŀȊǾƻƧŀΦ 

To get the basic theoretical and practival knowledge 
from the areas of parallel and distributed systems, 
parallel programming and processing. To understand 
computer networks, inter-process communication and 
features of parallel algorithm design. To learn 
programming with pThreads, OpenMP, CUDA, and MPI. 
To understand Grid and concept of cloud computing. To 
realize future trends. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
ǇƻȊƴŀƭ ǘƛǇƛőƴŜ ǾȊǇƻǊŜŘƴŜ ƛƴ ǇƻǊŀȊŘŜƭƧŜƴŜ ǊŀőǳƴŀƭƴƛǑƪŜ 
sisteme 
ǊŀȊǳƳŜƭ ǘŜȌŀǾŜ ǇǊƛ ƪƻƳǳƴƛƪŀŎƛƧƛ ƛƴ ƪƻƻǊŘƛƴŀŎƛƧƛ ƳŜŘ 
elementi v sistemu 
obvladal postopke dekompozicije problema na podlagi 
uveljavljenih formalnih model 
Ȋƴŀƭ Ǉƛǎŀǘƛ ǳőƛƴƪƻǾƛǘŜ ǇǊƻƎǊŀƳŜ Ȋŀ ǾȊǇƻǊŜŘƴŜ ƛƴ 
porazdeljene sisteme 
Ȋƴŀƭ ǳǇƻǊŀōƭƧŀǘƛ ǊŀȊƭƛőƴŜ ƪƴƧƛȌƴƛŎe in ogrodja za 
ǇŀǊŀƭŜƭƛȊŀŎƛƧƻ ǾŜőǇǊƻŎŜǎƻǊǎƪƛƘ ǎƛǎǘŜƳƻǾΣ 
ǾŜőǊŀőǳƴŀƭƴƛǑƪƛƘ ǎƛǎǘŜƳƻǾΣ ƪƻǇǊƻŎŜǎƻǊƧŜǾΣ ƻƳǊŜȌƛƧ ƛƴ 
oblakov 
znal izbrati primerno strojno in programsko opremo in 
Ƨǳ ǳǇƻǊŀōƛǘƛ ǇǊƛ ǊŜǑŜǾŀƴƧǳ ƛȊōǊŀƴŜƎŀ ǇǊƻōƭŜƳŀ 
Ȋƴŀƭ ǘŜƻǊŜǘƛőƴƻ ŀƴŀƭƛȊƛǊŀǘƛ ŀƭƎƻǊƛǘŜƳ ƛƴ ƻŎŜƴƛǘƛ ȊƳƻȌƴƻǎǘƛ 
Ȋŀ ǳǎǇŜǑƴƻ ǇŀǊŀƭŜƭƛȊŀŎƛƧƻ 

After the completion of the course a student will be able 
to: 
recognize parallel and distributed computing systems 
understand problems arising with communication and 
coordination among nodes 
decompose a problem based on recognized formal 
models 
write efficient programs for parallel and distributed 
architectures 
use contemporary libraries and frameworks for 
programming of parallel and distributed systems, 
coprocessors, grids, and clouds 
choose appropriate hardware and software to solve a 
problem at hand 
make theoretical analysis of an algorithm and estimate 
the improvement due to parallelization 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja, seminarji, laboratorijske vaje, projektno 
ŘŜƭƻ ƴŀ ƭŀōƻǊŀǘƻǊƛƧǎƪƛƘ ǾŀƧŀƘΣ ƛƴŘƛǾƛŘǳŀƭƴŜ ŘƻƳŀőŜ 
naloge. 

Lectures, laboratories, homework 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ 
projektno delo): 

 Type (examination, oral, homework): 

5ƻƳŀőŜ ƴŀƭƻƎŜ 33,00 % Homework 

Projekt 33,00 % Project 

Ustni izpit 34,00 % Oral exam 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 



Reference nosilca/Lecturer's references: 

1. {L[±!Σ /ŀǘŀǊƛƴŀΣ [h¢wL2Σ ¦ǊƻǑΣ wL.9LwhΣ .ŜǊƴŀǊŘŜǘŜΣ 5h.bLY!wΣ !ƴŘǊŜƧΦ 5ƛǎǘǊƛōǳǘŜŘ ǘŜȄǘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿƛǘƘ ŀƴ 
ensemble kernel-based learning approach. IEEE trans. syst. man cybern., Part C Appl. rev., May 2010, vol. 40, 
287-297 

2. [h¢wL2Σ ¦ǊƻǑΣ .¦[L0Σ tŀǘǊƛŎƛo. Applicability of approximate multipliers in hardware neural networks. 
Neurocomputing, 2012, vol. 96, 57-65 

3. {[¦D!Σ 5ŀǾƻǊΣ /¦wYΣ ¢ƻƳŀȌΣ ½¦t!bΣ .ƭŀȌΣ [h¢wL2Σ ¦ǊƻǑΦ !ŎŎŜƭŜǊŀǘƛƻƴ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ-theoretic data analysis 
with graphics processing units. Prz. Elektrotech., 2012, 136-139 

4. /!bY!wΣ aŀǘƛƧŀΣ !w¢!2Σ aŀǘŜƧΣ ~¢9wYΣ aŀǊƧŀƴΣ [h¢wL2Σ ¦ǊƻǑΣ {[L±bLYΣ .ƻǑǘƧŀƴΦ /ƻ-allocation with collective 
requests in grid systems. Journal for universal computer science, 2013, vol. 96, 282-300 

5. {[¦D!Σ 5ŀǾƻǊΣ /¦wYΣ ¢ƻƳŀȌΣ ½¦t!bΣ .ƭŀȌΣ [h¢wL2Σ ¦ǊƻǑΦ IŜǘŜǊƻƎŜƴŜƻǳǎ ŎƻƳǇǳǘƛƴƎ ŀǊŎƘƛǘŜŎǘǳǊŜ ŦƻǊ Ŧŀǎǘ 
detection of SNP-SNP interactions. BMC bioinformatics, 2014, vol. 15, 1-16 

/Ŝƭƻǘƴŀ ōƛōƭƛƻƎǊŀŦƛƧŀ ƛȊǊΦ ǇǊƻŦΦ ŘǊΦ [ƻǘǊƛőŀ ƧŜ ŘƻǎǘƻǇƴŀ ƴŀ {L/wL{ǳΥ 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9241 

 

 

  

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=9241


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Postopki razvoja programske opreme 

Course title: Software Development Processes 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63254 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: .Ǌŀƴƪƻ aŀǘƧŀȌ WǳǊƛő         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

1. wŀȊǾƻƧ ǾŜőǎƭƻƧƴƛƘ ŀǇƭƛƪŀŎƛƧǎƪƛƘ ǊŜǑƛǘŜǾΣ ǎǇƻȊƴŀǾŀƴƧŜ 
postopkov razvoja. 

2. Razvoj vmesnega sloja in poslovne ter funkcionalne 
logike. 

3. !ǊƘƛǘŜƪǘǳǊŜ ǾŜőǎƭƻƧƴƛƘ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǎƛǎǘŜƳƻǾ 
4. Porazdeljeni objektni modeli 
5. hŘŘŀƭƧŜƴƻ ǇǊƻȌŜƴƧŜ ƳŜǘƻŘ 
6. {ǘǊŜȌƴƛǑƪŜ ƪƻƳǇƻƴŜƴǘƴŜ ǘŜƘƴƻƭƻƎƛƧŜ ƛƴ ǾǎŜōƴƛƪƛ 
7. {ǘǊŜȌƴƛǑƪŀ ƧŀǾŀƴǎƪŀ ȊǊƴŀ 
8. Vzorci za vmesni sloj 
9. SpƻǊƻőƛƭƴƛ ǎƛǎǘŜƳƛΣ ǾǊǎǘŜ ƛƴ ǘŜƳŜ ǘŜǊ ǎǇƻȊƴŀǾŀƴƧŜ 

JMS 
10. Zagotavljanje trajnega stanja podatkov 
11. Objektno-relacijska preslikava in uporaba JPA 
12. Razvoj predstavitvenega nivoja z uporabo JSP in 

Servletov 
13. Pristopi k razvoju programske opreme: 

1. Objektno orientiran pristop 
2. Storitveno orientiran pristop (SOA) 

14. Spoznavanje platforme Java EE 
15. tǊŀƪǘƛőƴƛ ǇǊƛƳŜǊ ǊŀȊǾƻƧŀ ǎǘǊŜȌƴƛǑƪŜ ŀǇƭƛƪŀŎƛƧŜ Ȋ 

uporabo Java EE 
16. Upravljanje z izvorno kodo, preoblikovanje kode 
17. Verzioniranje in upravljanje sprememb 
18. Testiranje programske opreme, avtomatsko 

testiranje, testno voden razvoj programske opreme 
19. Upravljanje izvorne kode in delo v skupinah 

1. Development of multi-tier application solutions, 
learn about development processes. 

2. Development of the middle tier and the business 
and functional logic. 

3. Multi-tier architecture of information systems 
4. Distributed object models 
5. Remote method invocation 
6. Server component technologies and component 

containers 
7. Enterprise Java Beans 
8. Patterns for the middle-tier 
9. Messaging systems, queues and topics, learn about 

JMS 
10. Ensuring data persistence 
11. Object-relational mapping and the use of JPA 
12. Development of presentation layer using JSP and 

Servlets 
13. Approaches to software development: 

1. Object-oriented approach 
2. Service-oriented approach (SOA) 

14. Understanding the Java EE Platform 
15. A practical example of development of server 

applications using Java EE 
16. Source code management, code refactoring 
17. Versioning and change management 
18. Software testing, automated testing, test-driven 

software development 
19. Source code management and collaborative work 



 

Temeljna literatura in viri/Readings: 

1. I. Sommerville: Software Engineering: (8th Edition), Addison Wesley, 2006. 
2. S. McConnell Code Complete: A Practical Handbook of Software Construction, Microsoft Press; 2nd edition, 

2004. 
3. W¦wL2Σ aŀǘƧŀȌ .ΦΣ [hD!b!¢I!bΣ wŀƳŜǎƘΣ {!w!bDΣ tƻƻǊƴŀŎƘŀƴŘǊŀ DΦΣ W9bbLbD{Σ CǊŀƴƪ. SOA approach to 

integration: XML, web services, ESB, and BPEL in real-world SOA projects. Birmingham; Mumbai: Packt 
Publishing, cop. 2007. VIII, 366 str., ilustr. ISBN 978-1-904811-17-6 

4. W¦wL2Σ aŀǘƧŀȌ .ΦΣ YwL¿9±bLYΣ aŀǊŎŜƭΦ ²{-BPEL 2.0 for SOA composite applications: define, model, implement, 
and monitor real-world BPEL business processes with SOA-powered BPM. Birmingham: Packt Publishing, cop. 
2010. 616 str., ilustr. ISBN 978-1-847197-94-8 

5. D. Phillips: The Software Project Manager's Handbook: Principles That Work at Work (Practitioners), Wiley-IEEE 
Computer Society Press, 2004. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘŜ ǎŜȊƴŀƴƛǘƛ Ȋ ƻǎƴƻǾŀƳƛ ǎƻŘƻōƴƛƘ 
ƳŜǘƻŘ ǊŀȊǾƻƧŀ ǇǊƻƎǊŀƳǎƪŜ ƻǇǊŜƳŜ ƛƴ ƛƴȌŜƴƛǊǎƪƛƳ 
ǇǊƛǎǘƻǇƻƳ ƪ ǊŀȊǾƻƧǳ ǘŜǊ ƴŀ ǇǊŀƪǘƛőƴŜƳ ǇǊƛƳŜǊǳ 
preizkusiti postopke razvoja, kot se uporabljajo v 
ǊŜŀƭƴŜƳ ǎǾŜǘǳ Ǿ ǇƻŘƧŜǘƧƛƘΦ ¢ŀƪƻ ǎŜ ǑǘǳŘŜƴǘƧŜ ǎǇƻȊƴŀƧƻ Ȋ 
ƴŀƧǎƻŘƻōƴŜƧǑƛƳƛ ǇƻǎǘƻǇƪƛ ǊŀȊǾƻƧŀ ǇǊƻƎǊŀƳǎƪŜ ƻǇǊŜƳŜ ƛƴ 
ǎŜ ōƻŘƻ Ǉƻ ȊŀƪƭƧǳőƪǳ ǑǘǳŘƛƧŀ ƭŀȌƧŜ ǾƪƭƧǳőƛƭƛ Ǿ ŜƪƛǇŜ 
razvijalcev in vodij projektov. 

The objective is to get familiar with the contemporary 
software development methods and engineering 
approach to development, and to verify the 
development approaches on a practical example, as 
software development is done in real-world projects in 
companies. Students will get familiar with the state-of-
the-art software development approaches and will be 
able to seamlessly integrate with real world projects and 
teams. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
- ǎǇƻǎƻōŜƴ ǊŀȊǾƛƧŀǘƛ ǎƻŘƻōƴŜ ǇǊƻƎǊŀƳǎƪŜ ǊŜǑƛǘǾŜ ƛƴ 
uporabljati sodobne postopke razvoja programske 
opreme, 
- ǊŀȊǳƳŜƭ ƛƴ ǳǇƻǊŀōƭƧŀƭ ƴŀƧǇǊƛƳŜǊƴŜƧǑŜ ǇƻǎǘƻǇƪŜ ǊŀȊǾƻƧŀ 
programske opreme glede na tip in zahteve, 
- ƴŀőǊǘƻǾŀƭ ŀǊƘƛǘŜƪǘǳǊƻ ƪƻƳǇƭŜƪǎƴƛƘ ŀǇƭƛƪŀŎƛƧ ƛƴ 
programskih sistemov, 
- razvijal vmesni sloj programske opreme, 
- ǊŀȊǳƳŜƭΣ ƴŀőǊǘƻǾŀƭ ƛƴ ǊŀȊǾƛƧŀƭ ǎǇƭŜǘƴŜ ǎǘƻǊƛǘǾŜΣ 
- uporabljal sodobna razvojna orodja, 
- ǊŀȊǳƳŜƭ ƛƴ ŀǇƭƛŎƛǊŀƭ ƴŀőǊǘƻǾŀƭǎƪŜ ǾȊƻǊŎŜΣ 
- uporabljal agilne pristope in DevOps orodja, 
- poznal programske platforme. 

After successful completion of the course a student will 
be able to: 
- develop modern software solutions and use modern 
software development processes, 
- understand and use the most suitable software 
development procedures according to the software type 
and requirements, 
- plan the architecture of complex applications and 
software systems, 
- develop middleware layer, 
- understand, plan and develop web services, 
- use modern development tools, 
- understand and apply design patterns, 
- use agile approaches and DevOps tools, 
- be familiar with programming platforms. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǇǊŀƪǘƛőƴƻ ŘŜƭƻ ƴŀ ǇǊƛƳŜǊƛƘΣ ǎŜƳƛƴŀǊǎƪŀ 
ƴŀƭƻƎŀ ǎ ǇǊŀƪǘƛőƴƛƳ ǇǊŜƛȊƪǳǎƻƳ ǊŀȊǾƻƧŀ ǇǊƻƎǊŀƳǎƪŜ 
ƻǇǊŜƳŜ Ȋ ǳǇƻǊŀōƻ ƴŀƧǎƻŘƻōƴŜƧǑƛƘ ƳŜǘƻŘΦ 

Lectures, practical work on examples, seminar work 
with practical verification of software development 
using contemporary methods. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛȊǇƛǘύ 50,00 % Final (written exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 



Reference nosilca/Lecturer's references: 

bŀƧǇƻƳŜƳōƴŜƧǑŜ ƻōƧŀǾŜΥ 
WSDL and BPEL extensions for event driven architecture. Inf. softw. technol.. [Print ed.], 2010, vol. 52, iss. 10, str. 
1023-1043, doi: 10.1016/j.infsof.2010.04.005. 
WSDL and UDDI extensions for version support in web services. J. syst. softw.. [Print ed.], 2009, vol. 82, iss. 8, str. 
1326-1343. 
WS-BPEL extension for versioning. Inf. softw. technol.. [Print ed.], 2009, vol. 51, iss. 8, str. 1261-1274. 
Business process execution language for web services: an architect and developer's guide to orchestrating web 
services using BPEL4WS. Birmingham: Packt Publishing, 2006. X, 353 str., ilustr. ISBN 1-904811-81-7. 
SOA approach to integration: XML, web services, ESB, and BPEL in real-world SOA projects. Birmingham; Mumbai: 
Packt Publishing, cop. 2007. VIII, 366 str., ilustr. ISBN 978-1-904811-17-6. 
Business process driven SOA using BPMN and BPEL: from business process modeling to orchestration and service 
oriented architecture. Birmingham; Mumbai: Packt Publishing, cop. 2008. V, 311 str., ilustr. ISBN 978-1-84719-146-
5. 
Oracle fusion middleware patterns: real-world composite applications using SOA, BPM, Enterprise 2.0, business 
intelligence, identity management, and application infrastructure: 10 unique architecture patterns powered by 
Oracle Fusion Middleware. Birmingham: Packt Publishing, cop. 2010. 224 str., ilustr. ISBN 978-1-847198-32-7. 
WS-BPEL 2.0 for SOA Composite Applications with IBM WebSphere 7: define, model, implement, and monitor real-
world BPEL 2.0 business processes with SOA-powered BPM. Birmingham: Packt Publishing, cop. 2010. 644 str., 
ilustr. ISBN 978-1-849680-46-2. 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10545. 
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 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

1. Uvod: 
razbitje prevajalnika na prednji in zadnji del, 
zgradba prevajalnika kot cevovoda, izbira 
prevajanega programskega jezika in ciljnega 
zbirnika. 

2. Leksikalna analiza: 
opis simbolov programskega jezika z regularnimi 
izrazi in razbitje prevajanega programa na osnovne 
simbole; 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƛȊŘŜƭŀǾŀ ƭŜƪǎƛƪŀƭƴŜƎŀ ŀƴŀƭƛȊŀǘƻǊƧŀ 
ƴŀ ƻǎƴƻǾƛ ƪƻƴőƴƛƘ ŀǾǘƻƳŀǘƻǾΦ 

3. Sintaksna analiza: 
opis sintakse s kontekstno neodvisno gramatiko, 
ǇƻǎǘƻǇŜƪ ǎƛƴǘŀƪǎƴŜ ŀƴŀƭƛȊŜ ƛƴ ǊŜǑŜǾŀƴƧŜ ƛȊ ƴŀǇŀƪ 
med sintaksno analizo; 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƛȊŘelava sintaksnega analizatorja 
na osnovi skladovnega avtomata po algoritmu LR. 

4. Abstraktna sintaksa: 
poenostavljena interna predstavitev prevajanega 
programa; 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƎŜƴŜǊƛǊŀƴƧŜ ŀōǎǘǊŀƪǘƴŜƎŀ 
sintaksnega drevesa prevajanega programa. 

5. {ŜƳŀƴǘƛőƴŀ ŀƴŀliza: 
ŀƴŀƭƛȊŀ ǇƻŘŀǘƪƻǾƴƛƘ ǘƛǇƻǾΣ όƴŜύŘƻǎŜƎƭƧƛǾƻǎǘƛ ƪƻŘŜΣΧΤ 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƛȊŘŜƭŀǾŀ ǎŜƳŀƴǘƛőƴŜƎŀ 
analizatorja za preverjanje tipov. 

6. Klicni zapisi: 
klicni zapisi za aktivacijo (gnezdenih, rekurzivnih) 

Introduction: 
Decomposition of a compiler into front end and back 
end. Compiler as a staged pipeline. Choosing the source 
program language and the target assembler. 
Lexical analysis: 
describing programming language symbols with regular 
expressions, breaking the compiled program into 
lexical tokens 
Homework: construction of lexical analyser based on 
finite automata. 
Parsing: 
describing syntax with a context-free grammar, parsing 
procedure and error recovery 
Homework: construction of stack-based LR(k) syntax 
analyser 
Abstract syntax: 
simplified internal representation of the compiled 
program 
Homework: generating an abstract syntax tree of the 
compiled program. 
Semantic analysis: 
ǘȅǇŜ ŎƘŜŎƪƛƴƎΣ ǳƴǊŜŀŎƘŀōƭŜ ŎƻŘŜ ŘŜǘŜŎǘƛƻƴΣΧ 
Homework: construction of semantic analyser for type-
checking. 
Activation records: 
description of records for activation of nested or 
recursive functions, and their implementation with stack 



podprogramov, uporaba sklada ali kopice za 
realizacijo klicnih zapisov; 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƴŀőǊǘ ƪƭƛŎƴƛƘ ȊŀǇƛǎƻǾΦ 

7. Vmesna koda: 
ŘǊŜǾŜǎƴŀ ŀƭƛ ǳƪŀȊƴŀ ǾƳŜǎƴŀ ƪƻŘŀΣ ǳǇƻǊŀōŀ ȊŀőŀǎƴƛƘ 
spremenljivk, nivoji vmesne kode, prevod v vmesno 
kodo; 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƛȊŘŜƭŀǾŀ ƎŜƴŜǊŀǘƻǊƧŀ ǾƳŜǎƴŜ 
kode. 

8. Osnovni bloki: 
kanonizacija klicev in skokov v vmesni kodi, 
oblikovanje osnovnih blokov, permutacija osnovnih 
blokov; 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƛȊǊŀőǳƴ ƻǎƴƻǾƴƛƘ ōƭƻƪƻǾΦ 

9. Izbira strojnih ukazov: 
prevod vmesne kode v ukaze zbirnika z uporabo 
ȊŀőŀǎƴƛƘ ǎǇǊŜƳŜƴƭƧƛǾƪΤ 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƎŜƴŜǊŀǘƻǊ ǎǘǊƻƧne kode brez 
registrov. 

10. !ƴŀƭƛȊŀ ŀƪǘƛǾƴƻǎǘƛ ȊŀőŀǎƴƛƘ ǎǇǊŜƳŜƴƭƧƛǾƪΥ 
ŀƴŀƭƛȊŀ ŀƪǘƛǾƴƻǎǘƛ ȊŀőŀǎƴƛƘ ǎǇǊŜƳŜƴƭƧƛǾƪ ƴŀ ƻǎƴƻǾƛ 
ƎǊŀŦƻǾ ǇƻǘŜƪŀ ƛƴ ǇƻŘŀǘƪƻǾƴƛƘ ŜƴŀőōΤ 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƛȊǊŀőǳƴ ƛƴǘŜǊŦŜǊŜƴőƴŜƎŀ ƎǊŀŦŀ 
spremenljivk. 

11. Izbira registrov: 
ōŀǊǾŀƴƧŜ ƛƴǘŜǊŦŜǊŜƴőƴŜƎŀ ƎǊŀŦŀ ƛƴ ƛȊǊŀőǳƴ ǇǊŜƭƛǾŀ 
ȊŀőŀǎƴƛƘ ǎǇǊŜƳŜƴƭƧƛǾƪ Ǿ ƪƭƛŎƴƛ ȊŀǇƛǎΤ 
- ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ƛȊǊŀőǳƴ ǇǊŜǎƭƛƪŀǾŜ ȊŀőŀǎƴƛƘ 
spremenljivk v registre in preliv. 

12. ½ŀƪƭƧǳőŜƪΥ ŘƻƳŀőŀ ƴŀƭƻƎŀΥ ȊŘǊǳȌƛǘŜǾ ǇǊǾƛƘ ŘŜǎŜǘƛƘ 
ŘƻƳŀőƛƘ ƴŀƭƻƎ Ǿ ŘŜƭǳƧƻő ǇǊŜǾŀƧŀƭƴƛƪΦ 

or heap. 
Homework: activation records design 
Intermediate code: 
tree- or instruction-based intermediate code, temporary 
variables, translation to intermediate code. 
Homework: construction of intermediate code 
generator 
Basic blocks: 
canonization of calls and jumps in intermediate code, 
grouping of statements into basic blocks, permutation 
of basic blocks 
Homework: formation of basic blocks 
Instruction selection: 
translation of intermediate code to target assembler 
using only temporary variables 
Homework: target code generator (without register 
allocation) 
Liveness analysis: 
activity analysis of temporary variables based on flow 
graphs and dataflow equations. 
Homework: construction of a flow graph. 
Register allocation: 
colouring of inference graphs, spilling temporary 
variables into activation records. 
Homework: allocation of registers to temporary 
variables and spilling. 
Conclusion: 
Homework: integration of earlier homework into a 
working compiler. 

 

Temeljna literatura in viri/Readings: 

1. Andrew W. Appel, Modern Compiler Implementation in Java, Cambridge University Press, 2002. 
2. .ƻǑǘƧŀƴ ±ƛƭŦŀƴΣ tǊŜǾŀƧŀƴƧŜ ǇǊƻƎǊŀƳǎƪƛƘ ƧŜȊƛƪƻǾΣ мΦ ŘŜƭΣ CŀƪǳƭǘŜǘŀ Ȋŀ ŜƭŜƪǘǊƻǘŜƘƴƛƪƻ ƛƴ ǊŀőǳƴŀƭƴƛǑǘǾƻΣ мффмΦ 
3. Steven Muchnick, Advanced Compiler Design and Implementation, Morgan Kaufmann, 1997. 

 

Cilji in kompetence: Objectives and competences: 

Predstavitev zgradbe, delovanja in izdelave prevajalnika 
za prevajanje programskih jezikov v zbirnik. 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
{Ǉƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǎǘǊƻƪƻǾƴƛƘ ƛȊȊƛǾƻǾ 
Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛ 
{Ǉƻǎƻōƴƻǎǘ ŘŜŦƛƴƛǊŀƴƧŀΣ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ 
ǎǘǊƻƪƻǾƴƛƘ ƛȊȊƛǾƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛ 
Sposobnost uporabe pridobljenega znanja pri 
ǎŀƳƻǎǘƻƧƴŜƳ ǊŜǑŜǾŀƴƧǳ ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ 
ǇǊƻōƭŜƳƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΤ ǎǇƻǎƻōƴƻǎǘ 
ǊŀȊǑƛǊƧŀƴƧŀ Ǉridobljenega znanja 
  
Predmetno-ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
tǊŀƪǘƛőƴƻ ȊƴŀƴƧŜ ƛƴ ǾŜǑőƛƴŜ ǎ ǇƻŘǊƻőƧŀ ǎǘǊƻƧŜƴ ƛƴ 
programske opreme ter informacijske tehnologije, ki so 
ǇƻǘǊŜōƴŜ Ȋŀ ǳǎǇŜǑƴƻ ǎǘǊƻƪƻǾƴƻ ŘŜƭƻ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ 
informatiki 
Sposobnost samostojnega izvajanja enostavnih in 
ȊŀƘǘŜǾƴƛƘ ƻǇǊŀǾƛƭ Ǿ ŘƻƭƻőŜƴƛƘ ƻȌƧƛƘ ǇƻŘǊƻőƧƛƘ ƛƴ 

Presentation of compiler architecture and functional 
parts, as well as construction and implementation of a 
working compiler from a chosen programming language 
into assembler. 
General competences: 
The ability to understand and solve professional 
challenges in computer and information science 
The ability to define, understand and solve creative 
professional challenges in computer and information 
science; 
The ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science; the ability to 
upgrade acquired knowledge 
  
Subject-specific competences: 
Practical knowledge and skills of computer hardware, 
software and information technology necessary for 
successful professional work in computer and 
information science 



ǎŀƳƻǎǘƻƧƴƻ ǊŜǑŜǾŀƴƧŜ ǎǇŜŎƛŦƛőƴƛƘ ŘƻōǊƻ ŘŜŦƛƴƛǊŀƴƛƘ 
ƻǇǊŀǾƛƭ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛ 
hǎƴƻǾƴŜ ǾŜǑőƛƴŜ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΣ ƪƛ 
ƻƳƻƎƻőŀƧƻ ƴŀŘŀƭƧŜǾŀƴƧŜ ǑǘǳŘƛƧŀ ƴŀ ŘǊǳƎƛ ǎǘƻǇƴƧƛ 

The ability to independently perform both less 
demanding and complex engineering and organisational 
tasks in certain narrow areas and independently solve 
specific well-defined tasks in computer and information 
science 
Basic skills in computer and information science, 
allowing the continuation of studies in the second study 
cycle 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
razumel zgradbo in delovanje prevajalnika; 
razumel zgradbo prevedenega programa in njegovo 
ǇƻƳƴƛƭƴƛǑƪƻ ƻǊƎŀƴƛȊŀŎƛƧƻΤ 
znal implementirati algoritme sintaksne analize; 
Ȋƴŀƭ ƛƳǇƭŜƳŜƴǘƛǊŀǘƛ ǎŜƳŀƴǘƛőƴƻ ŀƴŀƭƛȊƻ ǇǊƻƎǊŀƳǎƪŜƎŀ 
jezika; 
ǊŀȊǳƳŜƭ ƪƭƛŎƴŜ ȊŀǇƛǎŜ ƛƴ ǎǘŀǘƛőƴŜ ǇƻǾŜȊŀǾŜΤ 
razumel pomen in zgradbo vmesne kode; 
znal implementirati generator strojne kode in 
dodeljevanje registrov; 
razumel enostavne metode avtomatske optimizacije 
kode in jo znal uporabljati pri pisanju programov. 

After the completion of the course a student will be able 
to: 
understand the structure of a compiler and how it 
works; 
understand the structure of the compiled program and 
its memory layout; 
implement algorithms for performing syntax analysis; 
implement semantic analysis of a programming 
language; 
understand the stack frames and static links; 
understand the importance and the structure of the 
intermediate code; 
Implement code generator and register allocation; 
understand simple methods used for automatic code 
optimization and use them at designing efficient 
programs. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀ ƛƴ ŘƻƳŀőŜ ƴŀƭƻƎŜ όǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀύΦ 
tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ƻŘŘŀƧŀƴƧǳ ŘƻƳŀőƛƘ 
nalog. 

Lectures and homework with explicit focus on 
simultaneous studies (for homeworks). 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜύ  50,00 % Continuing (homeworks) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

{[L±bLYΣ .ƻǑǘƧŀƴΦ hƴ ŘƛŦŦŜǊŜƴǘ [[ ŀƴŘ [w ǇŀǊǎŜǊǎ ǳǎŜŘ ƛƴ [[[w ǇŀǊǎƛƴƎΦ /ƻƳǇǳǘŜǊ [ŀƴƎǳŀƎŜǎΣ {ȅǎǘŜƳǎ ϧ {ǘǊǳŎǘǳǊŜǎΣ 
ISSN: 1477-8424, Dec. 2017, vol. 50, str. 108-126. 
{[L±bLYΣ .ƻǑǘƧŀƴΦ aŜŀǎǳǊƛƴƎ ǘƘŜ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ŘƻƳŀƛƴ-specific languages developed using MDD. Software quality 
journal, ISSN 0963-9314, Sep. 2016, vol. 24, no. 3, str. 737-753. 
{[L±bLYΣ .ƻǑǘƧŀƴΦ [[ ŎƻƴŦƭƛŎǘ ǊŜǎƻƭǳǘƛƻƴ ǳǎƛƴƎ ǘƘŜ ŜƳōŜŘŘŜŘ ƭŜŦǘ [w ǇŀǊǎŜǊΦ /ƻƳǇǳǘŜǊ {ŎƛŜƴŎŜ ŀƴŘ LƴŦƻǊƳŀǘƛƻƴ 
Systems, 2012, vol. 9, no. 3, str. 1105-1124. 
th¢h2bLYΣ aŀǘƛŎΣ 2L.9WΣ ¦ǊƻǑΣ {[L±bLYΣ .ƻǑǘƧŀƴΦ [ƛƴǘŜǊ - a tool for finding bugs and potential problems in Scala 
code. Proceedings of the 29th Annual ACM Symposium on Applied Computing, Gyeongju, Korea, March 24-28, 
2014, str. 1615-1616. 
{[L±bLYΣ .ƻǑǘƧŀƴΦ LLLR parsing. V: Proceedings of the 28th annual ACM Symposium on Applied Computing, Coimbra, 
Portugal, March 18-22, 2013, Association for Computing Machinery, str. 1698-1699. 
{[L±bLYΣ .ƻǑǘƧŀƴΣ ±L[C!bΣ .ƻǑǘƧŀƴΦ tǊƻŘǳŎƛƴƎ ǘƘŜ ƭŜŦǘ ǇŀǊǎŜ ŘǳǊƛƴƎ ōƻǘǘƻƳ-up parsing. Information processing 
letters. [Print ed.], Dec. 2005, vol. 96, no. 6, str. 220-224. 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7849. 

http://sicris.izum.si/search/rsr.aspx?lang=slv&amp;id=7849
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tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

aƻŘŜƭƛ ǊŀőǳƴŀƴƧŀ ƛƴ ǇŀǊŀŘƛƎƳŜ ǇǊƻƎǊŀƳƛǊŀƴƧŀΥ 
imperativno, postopkovno programiranje; deklarativno, 
nepostopkovno, programiranje; objektno 
ǇǊƻƎǊŀƳƛǊŀƴƧŜΤ ŦǳƴƪŎƛƧǎƪƻ ǇǊƻƎǊŀƳƛǊŀƴƧŜΤ ƭƻƎƛőƴƻ ƛƴ 
relacijsko programiranje; programiranje z omejitvami; 
paralelno programiranje; genetsko programiranje; 
programiranje s primeri; itd. 
Pregled programskih jezikov za razne paradigme 
programiranja 
Elementi jezikov postopkovnega programiranja 
bŜǇƻǎǘƻǇƪƻǾƴƻ ǇǊƻƎǊŀƳƛǊŀƴƧŜΣ ƭƻƎƛőƴƻ ǇǊƻƎǊŀƳƛǊŀƴƧŜ ƛƴ 
programski jezik prolog: logika kot programski jezik, 
postopkovni pomen programa kot avtomatsko 
ŘƻƪŀȊƻǾŀƴƧŜ ƛȊǊŜƪƻǾΣ ǇǊƛƳŜǊƛ ǎƛƳōƻƭƛőƴŜƎŀ 
programiranja in deklarativnega snovanja programov 
Programiranje z omejitvami: ideje, principi in primeri, 
ƭƻƎƛőƴƻ ǇǊƻƎǊŀƳƛǊŀƴƧŜ Ȋ ƻƳŜƧƛǘǾŀƳƛ ό/[tύ 
Obravnavanje sintakse in semantike programskih 
jezikov: gramatike, operativna, prevajalska, denotacijska 
in aksiomatska semantika 
Denotacijska semantika, povezava s gramatiko jezika, 
primeri denotacijskih definicij 
Aksiomatska semantika in dokazovanje pravilnosti 
programov: parcialna in totalna pravilnost, invariantni 
pogoji, tehnike dokazovanja pravilnosti programov, 
ǳǇƻǊŀōŀ ƴŀƧǑƛōƪŜƧǑƛƘ ǇǊŜŘǇƻƎƻƧŜǾΣ ŀǾǘƻƳŀǘǎƪƻ 
dokazovanje pravilnosti 

ω Computational models and programming 
paradigms: imperative, procedural programming; 
declarative, non-procedural programming; 
functional programming; logic and relational 
programming; programming with constraints; 
parallel programming; genetic programming; 
programming by examples; etc. 

ω Overview of programming languages for various 
programming paradigms 

ω Elements of languages for imperative programming 
ω Declarative programming, logic programming and 

the Prolog language: logic as a programming 
language, procedural meaning of programs as 
automatic theorem proving, examples of symbolic 
programming and declarative program design 

ω Programming with constraints: ideas, principles and 
examples, constraint logic programming (CLP) 

ω Handling of syntax and semantics of programming 
languages: grammars, operational, translational, 
denotational and axiomatic semantics 

ω Denotational semantics, relation to the the 
grammar of a language, examples of denotational 
definitions 

ω Axiomatic semantics and proving correctness of 
programs: partial and total correctness, invariant 
conditions, techniques of proving program 
correctness, using weakest preconditions, 
automatic correctness proving 



 

Temeljna literatura in viri/Readings: 

Robert W. Sebesta, Concepts of Programming Languages, 8th edition, Addison-Wesley 2007. 
Peter van Roy, Seif Haridi, Concepts, Techniques, and Models of Computer Programming, MIT Press 2004. 
Ivan Bratko, Prolog Programming for Artificial Intelligence, 4th edition, Pearson Education, Addison-Wesley, 2001. 
LǾŀƴ .ǊŀǘƪƻΣ tǊƻƭƻƎ ƛƴ ǳƳŜǘƴŀ ƛƴǘŜƭƛƎŜƴŎŀΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ Ǉƻƴŀǘƛǎ нлммΦ 

 

Cilji in kompetence: Objectives and competences: 

Cilj je predstaviti principe in pregled vrst programskih 
ƧŜȊƛƪƻǾΣ ǾƪƭƧǳőƴƻ Ȋ ǊŀȊƴƛƳƛ ƳƻŘŜƭƛ ǊŀőǳƴŀƴƧŀΣ ŦƻǊƳŀƭƴƛƳ 
obravnavanjem sintakse in semantike jezikov ter 
pravilnosti programov; 
wŀȊǳƳŜǾŀƴƧŜ ǊŀȊƭƛőƴƛƘ ǾȊƻǊŎŜǾ ƻȊΦ ǇŀǊŀŘƛƎŜƳ 
programiranja ter njihove uporabe v ustreznih 
programskih jezikih; 
tǊŀƪǘƛőƴŀ ǳǇƻǊŀōŀ ǎƛƳōƻƭƛőƴŜƎŀ ǇǊƻƎǊŀƳƛǊŀƴƧŀΣ 
nepostopkovnega programiranja in programiranja z 
omejitvami. 

To introduce the principles and types of programming 
languages, including models of computation, formal 
treatment of the syntacs and semantics of languages 
and program correctness; 
Understanding of various programming paradigms and 
their use in corresponding programming languages; 
Practical applications of symbolic, declarative and 
constraint programming. 

 

PredviŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

Znanje in razumevanje: 
wŀȊǳƳŜǾŀƴƧŜ ǊŀȊƭƛőƴƛƘ ǇǊƛǎǘƻǇƻǾ ƪ ǇǊƻƎǊŀƳƛǊŀƴƧǳ ƛƴ 
ǇǊƛƳŜǊƴƻǎǘ ǊŀȊƴƛƘ ǇǊƛǎǘƻǇƻǾ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǊŀȊƴƛƘ 
problemov; 
Pregled principov in mehanizmov raznih vrst 
programskih jezikov; 
wŀȊǳƳŜǾŀƴƧŜ ƴŀőƛƴƻǾ Ȋŀ ƻǇƛǎƻǾŀƴƧŜ ǎƛƴǘŀƪǎŜ ƛƴ ǇƻƳŜƴŀ 
programskih jezikov ter formalno dokazovanje 
pravilnosti programov. 
Uporaba:  
wŀȊǾƻƧ ǎǇǊŜǘƴƻǎǘƛ ǎƛƳōƻƭƛőƴŜƎŀ ǇǊƻƎǊŀƳƛǊŀƴƧŀΣ 
programiranja v logiki in programiranja z omejitvami. 
Refleksija: 
Sposobnost raȊƳƛǑƭƧŀƴƧŀ ƻ ŀƭǘŜǊƴŀǘƛǾƴƛƘ ŦƻǊƳǳƭŀŎƛƧŀƘ 
ǇǊƻōƭŜƳƻǾ ǘŜǊ ǇǊƛǎǘƻǇƻǾ ƪ ƴƧƛƘƻǾŜƳǳ ǊŜǑŜǾŀƴƧǳΤ 
Yŀƪƻ ǊŀȊƭƛőƴƛ ƳƻŘŜƭƛ ǊŀőǳƴŀƴƧŀΣ ǇŀǊŀŘƛƎƳŜ 
programiranja in vrste jezikov spodbujajo alternativne 
ǇǊƛǎǘƻǇŜ ƪ ǊŀőǳƴŀƭƴƛǑƪŜƳǳ ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾΦ 
Prenosljive spretnosti - niso vezane le na en predmet: 
wŀȊǑƛǊƧŜƴŜ ǎǇǊŜǘƴƻǎǘƛ ǎƴƻǾŀƴƧŀ ǇǊƻƎǊŀƳƻǾΦ 

Knowledge and understanding: 
Understanding of various approaches to programming 
and suitability of these approaches to solving various 
problems; 
Overview of the principles and mechanisms of types of 
programming languages; 
Understanding ways of defining the syntax and 
semantics of languages, and formal proofs of program 
correctness. 
Application: 
Skill of symbolic programming, logic and constrain 
programming 
Reflection: 
Ability of thinking about alternative formulations of 
problems and approaches to their solution; 
How different computational models, programming 
paradigms and languages, support alternative 
approaches to computer problem solving 
Transferable skills: 
Enhanced skills of program design. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ŀǾŘƛǘƻǊƴŜ ǾŀƧŜ ŀƴŘ ŜȄŜǊŎƛǎŜǎΣ ŘƻƳŀőŜ 
naloge. 

Lectures, practical work and exercises, home work. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜύ  50,00 % Continuing (homework) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 



BAUER, Andrej, PRETNAR, Matija. Programming with algebraic effects and handlers. V: Journal of logical and 
algebraic methods in programming : Special Issue on Domains X, International workshop on Domain Theory and 
applications, Swansea, 5-7 September, 2011, (Journal of logical and algebraic methods in programming, ISSN 2352-
2208, Vol. 84, iss. 1, 2015). http://dx.doi.org/10.1016/j.jlamp.2014.02.001 
BAUER, Andrej, PRETNAR, Matija. An effect system for algebraic effects and handlers. Logical methods in computer 
science, ISSN 1860-5974, 2014, vol. 10, iss. 4, paper 9 (str. 1-29). http://arxiv.org/pdf/1306.6316. 
BAUER, Andrej, PLOTKIN, Gordon, SCOTT, Dana S. Cartesian closed categories of separable Scott domains. 
Theoretical computer science, ISSN 0304-3975, 2014, vol. 546, str. 17-29. 
BAUER, Andrej, HOFMANN, Martin, KARBYSHEV, Aleksandr. On monadic parametricity of second-order functionals. 
V: PFENNING, Frank (ur.). Foundations of software science and computation structures : 16th International 
Conference, FOSSACS 2013, held as part of the European Joint Conferences on Theory and Practice of Software, 
ETAPS 2013, Rome, Italy, March 16-24, 2013 : proceedings, 16th International Conference on Foundations of 
Software Science and Computational Structures, FOSSACS 2013, Rome, Italy, March 16-24, 2013, (Lecture notes in 
computer science, ISSN 0302-9743, 7794). Berlin; Heidelberg: Springer, cop. 2013, str. 225-240. 
http://dx.doi.org/10.1007/978-3-642-37075-5_15. 
BAUER, Andrej, STONE, Christopher A. RZ: a tool for bringing constructive and computable mathematics closer to 
programming practice. Journal of logic and computation, ISSN 0955-792X, 2009, vol. 19, no. 1, str. 17-43. 
http://dx.doi.org/10.1093/logcom/exn026 
.!¦9wΣ !ƴŘǊŜƧΣ Im¢½9[ 9{/!w5jΣ aŀǊǘƝƴΣ {Lat{hbΣ !ƭŜȄΦ /ƻƳǇŀǊƛƴƎ ŦǳƴŎǘƛƻƴŀƭ ǇŀǊŀŘƛƎƳǎ ŦƻǊ ŜȄŀŎǘ ǊŜŀƭ-number 
computation. V: WIDMAYER, Peter (ur.). Automata, languages and programming : 29th international colloquium, 
L/![t нллнΣ ałƭŀƎŀΣ {ǇŀƛƴΣ Wǳƭȅ у-13, 2002 : proceedings, (Lecture notes in computer science, ISSN 0302-9743, 
2380). Berlin; London: Springer, cop. 2002, str. 488-500. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Programiranje 1 

Course title: Programming 1 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63277 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: [ǳƪŀ CǸǊǎǘ         

 

Vrsta predmeta/Course type: obvezni predmet /compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

predavanja: 
Pregled programskih jezikov s poudarkom na sodobnih 
programskih jezikih 3. generacije 
Primer preprostega programa, postopek priprave 
programa, prevajanje in izvajanje 
Osnovni podatkovni tipi 
tǊŜŘǎǘŀǾƛǘŜǾ ŎŜƭƛƘ ƛƴ ǊŜŀƭƴƛƘ ǑǘŜǾƛƭΣ ȊƴŀƪƻǾ ǘŜǊ ƭƻƎƛőƴƛƘ 
vrednosti 
Deklaracije konstant in spremenljivk 
Stavki 
Prireditveni stavek, pisanje izrazov, operatorji in njihova 
prioriteta 
Izbirni stavki 
Ponavljalni stavki 
Metode 
Vloga in vrste metod 
Formalni in dejanski parametri 
Rekurzija 
Razredi in objekti 
Spremenljivke in metode objekta 
YƻƴǎǘǊǳƪǘƻǊƧƛΣ ǾŜőƪǊŀǘƴƻ ŘŜŦƛƴƛǊŀƴƧŜ ƪƻƴǎǘǊǳƪǘƻǊƧŜǾ 
5ƻǎǘƻǇƴŀ Řƻƭƻőƛƭŀ 
Vnaprej deklarirani razredi 
Tabele 
9ƴƻŘƛƳŜƴȊƛƻƴŀƭƴŜ ƛƴ ǾŜőŘƛƳŜƴȊƛƻƴŀƭƴŜ ǘŀōŜƭŜ 
Tabele objektov 
Nizi 
Dedovanje 

lectures: 
Overview of programming languages with emphasis on 
3rd generation 
Writing, compiling and executing a simple computer 
program 
Basic data types 
Integer and real numbers, characters and logical values 
Constants and variables declaration 
Programming statements 
The assignment statement, expressions, operators, 
operator precedence 
Conditional statements 
Loops 
Methods 
The role and classification of methods 
Formal and actual parameters 
Recursion 
Classes and objects 
Instance variables and methods 
Constructors, overloading constructors 
Access modifiers 
Using predefined classes 
Arrays 
One-dimensional and multidimensional arrays 
Arrays of objects 
Strings 
Inheritance 
Overriding superclass methods 



Redefinicija metod 
Konstruktorji v podrazredih 
5ƛƴŀƳƛőƴƻ ǇƻǾŜȊƻǾŀƴƧŜ ǇƻŘǇǊƻƎǊŀƳƻǾ 
Abstraktni razredi in abstraktne metode 
Razred Object 
Vmesnik (interface) 
DǊŀŦƛőƴŜ ƪƴƧƛȌƴƛŎŜΣ ƪƻƳǇƻƴŜƴǘŜ ƎǊŀŦƛőƴŜƎŀ 
ǳǇƻǊŀōƴƛǑƪŜƎŀ ǾƳŜǎƴƛƪŀ 
Dogodkovno vodeno programiranje 
vaje:  
bŀ ǾŀƧŀƘ ǑǘǳŘŜƴǘƛ ǊŜǑǳƧŜƧƻ ǇǊŀƪǘƛőƴŜ ǇǊƻōƭŜƳŜΣ ǎ 
katerimi utrjujejo snov, ki so jo obravnavali na 
predavanjih. Poudarek je na samostojnem delu ob 
ǇƻƳƻőƛ ŀǎƛǎǘŜƴǘƻǾΦ 
ŘƻƳŀőŜ ƴŀƭƻƎŜΥ 
~ǘǳŘŜƴǘƛ ŘƻōƛƧƻ ǎŜȊƴŀƳ ƴŀƭƻƎ όǇǊƻƎǊŀƳƻǾύΣ ƪƛ ƧƛƘ ƳƻǊŀƧƻ 
izdelati doma in zagovarjati na vajah v vnaprej 
predpisanih rokih. S tem jih vzpodbujamo k sprotnemu 
ǑǘǳŘƛƧǳ ƛƴ ǎŀƳƻǎǘƻƧƴŜƳǳ ŘŜƭǳΦ ~ǘǳŘŜƴǘΣ ƪƛ ƴƛƳŀ 
ǇƻȊƛǘƛǾƴƻ ƻŎŜƴƧŜƴƛƘ ŘƻƳŀőƛƘ ƴŀƭƻƎΣ ƴŜ ƳƻǊŜ ǇǊƛǎǘƻǇƛǘƛ ƪ 
izpitu. 

Using superclass constructors in subclasses 
Dynamic method binding 
Abstract classes and abstract methods 
The Object class 
Creating and using interfaces 
Graphics and GUI widget toolkits, components of GUI 
Event driven programming 
lab practice: 
Students solve practical problems to reinforce the 
understanding of topics covered during lectures. 
Individual work under the guidance of teaching 
assistants is emphasized. 
homework: 
Students are given a list of programs that must be 
developed outside contact hours and submitted for 
evaluation within prescribed deadlines, thus preventing 
them from procrastinating and encouraging self-
reliance. Completion of these assignments is a 
prerequisite for entering the exam. 

 

Temeljna literatura in viri/Readings: 

VΦ aŀƘƴƛőΣ [Φ CǸǊǎǘΣ LΦ wƻȌŀƴŎΥ WŀǾŀ ǎƪƻȊƛ ǇǊƛƳŜǊŜΣ .ƛ-TIM, 2008. 
J. Farrell: Java Programming, Seventh Edition, Course Technology, Cengage Learning, 2014. 
Dodatna literatura: 
I. Horton: Beginning Java, Java 7 Edition, John Wiley & Sons, Inc., 2011 
¦ǊƻǑ aŜǎojedec, Borut Fabjan: Java 2: Temelji programiranja, Pasadena, 2004. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǇǊŜŘǎǘŀǾƛǘƛ ƻǎƴƻǾƴŜ 
koncepte objektno usmerjenega programiranja v enem 
ƛȊƳŜŘ ǎǇƭƻǑƴƻ ƴŀƳŜƴǎƪƛƘ ǇǊƻƎǊŀƳǎƪƛƘ ƧŜȊƛƪƻǾ оΦ 
generacije in jih usposobiti za samostojen razvoj 
ŜƴƻǎǘŀǾƴƛƘ ǊŀőǳƴŀƭƴƛǑƪƛƘ ǇǊƻƎǊŀƳƻǾΦ 
Predvidene kompetence: 
raȊǾƻƧ ǎǇƻǎƻōƴƻǎǘƛ Ȋŀ ƪǊƛǘƛőƴƻΣ ŀƴŀƭƛǘƛőƴƻ ƛƴ ǎƛƴǘŜǘƛőƴƻ 
ǊŀȊƳƛǑƭƧŀƴƧŜΣ 
ǎǇƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǎǘǊƻƪƻǾƴƛƘ ƛȊȊƛǾƻǾ 
ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΣ 
sposobnost uporabe pridobljenega znanja pri 
ǎŀƳƻǎǘƻƧƴŜƳ ŘŜƭǳ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǘŜƘƴƛőƴƛƘ ƛƴ Ȋƴŀnstvenih 
ǇǊƻōƭŜƳƻǾ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΤ 
sposobnost nadgradnje pridobljenega znanja, 
ǘŜƳŜƭƧƴŀ ȊƴŀƴƧŀ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜΣ ƪƛ ǾƪƭƧǳőǳƧŜƧƻ ǘŜƳŜƭƧƴŀ ǘŜƻǊŜǘƛőƴŀ ȊƴŀƴƧŀΣ 
ǇǊŀƪǘƛőƴŀ ȊƴŀƴƧŀ ƛƴ ȊƴŀƴƧŀΣ ƪƛ ǎƻ ōƛǎǘǾŜƴŀ Ȋŀ ǇƻŘǊƻőƧŜ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΣ 
ǘŜƳŜƭƧƴŀ ȊƴŀƴƧŀ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜΣ ƪƛ ǎƻ ǇƻƳŜƳōƴŀ Ȋŀ ƴŀŘŀƭƧŜǾŀƴƧŜ ǑǘǳŘƛƧŀ ƴŀ 
drugi stopnji. 

The main objective is to teach students basic concepts 
of object-oriented programming in a general-purpose 
3rd generation programming language, thus making 
them able to develop computer programs of low 
complexity. 
The competences students gain are: 
developing skills in critical, analytical and synthetic 
thinking, 
the ability to understand and solve professional 
challenges in computer and information science. 
the ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science; the ability to 
upgrade acquired knowledge. 
basic skills in computer and information science, which 
includes basic theoretical skills, practical knowledge and 
skills essential for the field of computer and information 
science. 
basic skills in computer and information science, 
allowing the continuation of studies in the second study 
cycle. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘ 
ȊƳƻȌŜƴΥ 
razumeti postopek priprave, prevajanja in izvajanja 
ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ǇǊƻƎǊŀƳŀ 

After the completion of the course, a student will be 
able to: 
understand the process of writing, compiling, and 
running a computer program 



razumeti in uporabljati osnovne programske konstrukte 
in podatkovne strukture 
razumeti koncepte objektno usmerjenega programiranja 
όǾƪƭƧǳőƴƻ Ȋ ŘŜŘƻǾŀƴƧŜƳύ 
ǊŀȊǳƳŜǘƛ ƛƴ ǳǇƻǊŀōƭƧŀǘƛ ƻǎƴƻǾƴŜ ŀƭƎƻǊƛǘƳŜ Ȋŀ ǊŜǑŜǾŀƴƧŜ 
ǘƛǇƛőƴƛƘ ǇǊƻƎǊŀƳŜǊǎƪƛƘ ǇǊƻōƭŜƳƻǾ 
ƛȊƪŀȊŀǘƛ ǇƻȊƴŀǾŀƴƧŜ ƻǎƴƻǾ ǊŀőǳƴŀƭƴƛǑƪŜ ƎǊŀŦƛƪŜ ƛƴ 
ƻǎƴƻǾƴƛƘ ƪƻƳǇƻƴŜƴǘ ƎǊŀŦƛőƴŜƎŀ ǳǇƻǊŀōƴƛǑƪŜƎŀ 
vmesnika 
izkazati poznavanje osnov dogodkovno vodenega 
programiranja 
Ǉƛǎŀǘƛ ŜƴƻǎǘŀǾƴŜ ǊŀőǳƴŀƭƴƛǑƪŜ ǇǊƻƎǊŀƳŜ Ǿ ǎǇƭƻǑƴƻ 
namenskem jeziku tretje generacije 

understand and use basic programming constructs and 
data structures 
understand the concepts of object-oriented 
programming (including inheritance) 
understand and use basic algorithms for solving typical 
programming problems 
know the basics of computer graphics and basic 
components of GUI 
know the principles of event-driven programming 
write simple computer programs in a general purpose 
programming language 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja Ȋ ŀƪǘƛǾƴƻ ǳŘŜƭŜȌōƻ ǑǘǳŘŜƴǘƻǾ όǊŀȊƭŀƎŀΣ 
ŘƛǎƪǳǎƛƧŀΣ ǾǇǊŀǑŀƴƧŀΣ ǇǊƛƳŜǊƛΣ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾύΤ 
Laboratorijske vaje όǊŜŦƭŜƪǎƛƧŀ ƛȊƪǳǑŜƴƧΣ ǇǊŀƪǘƛőƴƻ 
ǊŜǑŜǾŀƴƧŜ ǾŜő ǘƛǇƛőƴƛƘ ǇǊƻōƭŜƳƻǾ ƴŀ ǊŀőǳƴŀƭƴƛƪǳΣ 
ǇǊŜŘǎǘŀǾƛǘŜǾ ƛƴ ȊŀƎƻǾƻǊ ǇǊƻƎǊŀƳǎƪƛƘ ǊŜǑƛǘŜǾΣ ŘƛǎƪǳǎƛƧŀΣ 
ǎǇƻǊƻőŀƴƧŜ ǇƻǾǊŀǘƴŜ ƛƴŦƻǊƳŀŎƛƧŜύΤ 
5ƻƳŀőŜ ƴŀƭƻƎŜ όǎŀƳƻǎǘƻƧƴŀ ƛȊŘŜƭŀǾŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ 
programov) 
Individualne konsultacije (diskusija, dodatna razlaga, 
ƻōǊŀǾƴŀǾŀ ǎǇŜŎƛŦƛőƴƛƘ ǾǇǊŀǑŀƴƧύ 

Lectures with active participation of students 
(explanation, discussion, questions, examples, problem 
solving); 
Lab practice (reflection of experience, practical problem 
solving, presentation of solutions, discussion, 
communication of feedback information) 
Homework (individual development of simple computer 
programs) 
Individual consultation hours (discussion, additional 
explanation, specific problems solving) 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

Sprotno preverjanje (3 seminarske naloge, 
kratki testi v obliki kvizov) 

50,00 % Continuing (three homework programming 
projects, short tests) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όƛȊǇƛǘύ 50,00 % Final (exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

tŜǘ ƴŀƧǇƻƳŜƳōƴŜƧǑƛƘ ŘŜƭ: 
C«w{¢Σ [ǳƪŀΣ a9wbLYΣ aŀǊƧŀƴΣ a!IbL2Σ ±ƛƭƧŀƴΦ LƳǇǊƻǾƛƴƎ ǘƘŜ ƎǊŀǇƘ ƎǊŀƳƳŀǊ ǇŀǊǎŜǊ ƻŦ wŜƪŜǊǎ ŀƴŘ {ŎƘǸǊǊΦ L9¢ 
Software, 2011, vol. 5, no. 2, str.246-261. 
C«w{¢Σ [ǳƪŀΣ a9wbLYΣ aŀǊƧŀƴΣ a!IbL2Σ ±ƛljan. Converting metamodels to graph grammars: doing without 
advanced graph grammar features. Software and systems modeling, 2015, vol. 14, no. 3, str. 1297-1317. 
C«w{¢Σ [ǳƪŀΣ 2L.9WΣ ¦ǊƻǑΣ aLI9[L2Σ WǳǊƛƧΦ aŀȄƛƳǳƳ ŜȄǇƭƻǊŀǘƻǊȅ ŜǉǳƛǾŀƭŜƴŎŜ ƛƴ ǘǊŜŜǎΦ CŜŘ/{L{ нлмрΣ _ƽŘȋΣ tƻƭƧǎƪŀΣ 
september 2015, str. 507-518. 
C«w{¢Σ [ǳƪŀΣ a!IbL2Σ ±ƛƭƧŀƴΦ LƴǘǊƻŘǳŎǘƻǊȅ ǇǊƻƎǊŀƳƳƛƴƎ ŎƻǳǊǎŜΥ ƳƻǘƛǾŀǘƛƴƎ ǎǘǳŘŜƴǘǎ ǿƛǘƘ ǇǊƛƻǊ ƪƴƻǿƭŜŘƎŜΦ World 
transactions on engineering and technology education, ISSN 1446-2257, 2013, vol. 11, no. 4, str. 400-405. 
http://wiete.com.au/journals/WTE&TE/Pages/Vol.11, %20No.4%20(2013)/08-Fuerst-L.pdf. 
a!IbL2Σ ±ƛƭƧŀƴΣ C«w{¢Σ [ǳƪŀΣ wh¿!b/Σ LƎƻǊ. Java skozi primereΦ ~ŜƴőǳǊΥ .ƛ-tim, 2008. XIV, 478 str., ponovni ponatis 
2012. 
Celotna bibliografija je dostopna na Cobissu oziroma Sicrisu: 
http://bib.cobiss.si/cobiss/BibPersonal.jsp?init=t&code=25527 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Programiranje 2 

Course title: Programming 2 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63278 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: .ƻǑǘƧŀƴ {ƭƛǾƴƛƪ         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Uvod v programski jezik C. 
Osnovni podatkovni tipi in osnovne kontrolne strukture. 
wŀȊǾƻƧ ǇǊƻƎǊŀƳƻǾ ƛƴ ǊŀȊƘǊƻǑőŜǾŀƴƧŜΦ 
Kazalci in tabele (1. del). 
Kazalci in tabele (2. del). 
Funkcije in prenos argumentov. 
5ƛƴŀƳƛőƴƻ ŘƻŘŜƭƧŜǾŀƴƧŜ ǇƻƳƴƛƭƴƛƪŀΦ 
Nizi. 
Vhodno-izhodne operacije. 
Strukture. 
Enostavni algoritmi urejanja. 
Rekurzija in algoritmi sestopanja (1. del). 
Rekurzija in algoritmi sestopanja (2. del). 
Predprocesor. 

Introduction to C programming language. 
Basic data types and basic control structures. 
Program design and debugging. 
Pointers and arrays (part 1). 
Pointers and arrays (part 2). 
Functions and parameter passing. 
Dynamic memory allocation. 
Strings. 
Input-output operations. 
Structures. 
Simple sorting algorithms. 
Recursion and backtracking (part 1). 
Recursion and backtracking (part 2). 
Preprocessor. 

 

Temeljna literatura in viri/Readings: 

.Φ ²Φ YŜǊƴƛƎƘŀƴΣ 5Φ wƛǘŎƘƛŜΥ tǊƻƎǊŀƳǎƪƛ ƧŜȊƛƪ /Σ CŀƪǳƭǘŜǘŀ Ȋŀ ǊŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪƻΣ мффпΦ 
¢Φ 5ƻōǊŀǾŜŎΥ ŀō/Σ CŀƪǳƭǘŜǘŀ Ȋŀ ǊŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪƻΣ нлмлΦ 
!Φ YŀǾőƛőΣ aΦ tǊƛǾƻǑƴƛƪΣ /Φ .ƻƘŀƪΣ aΦ aŀǊƻƭǘΣ {Φ 5ƛǾƧŀƪΥ tǊƻƎǊŀƳƛǊŀƴƧŜ ƛƴ ŀƭƎƻǊƛǘƳƛ ǎƪƻȊƛ ǇǊƛƳŜǊŜΣ ½ŀƭƻȌōŀ C9 ƛƴ CwLΣ 
2010 

 

Cilji in kompetence: Objectives and competences: 

Cilj predmeta ƧŜ ǊŀȊǑƛǊƛǘƛ ȊƴŀƴƧŜ ǇǊƻƎǊŀƳƛǊŀƴƧŀ ǎƪƻȊƛ 
ǑǘǳŘƛƧ ōŀȊƛőƴƛƘ ƛƴ ƴŀǇǊŜŘƴŜƧǑƛƘ ǘŜƘƴƛƪ ǇǊƻƎǊŀƳƛǊŀƴƧŀΦ 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 

The goal of the course is to widen the programming 
skills by learning the most basic and advanced 
programming techniques. 
General competences: 



{Ǉƻǎƻōƴƻǎǘ ƪǊƛǘƛőƴŜƎŀΣ ŀƴŀƭƛǘƛőƴŜƎŀ ƛƴ ǎƛƴǘŜǘƛőƴŜƎŀ 
ǊŀȊƳƛǑƭƧŀƴƧŀ 
{Ǉƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǎǘǊƻƪƻǾƴƛƘ ƛȊȊƛǾƻǾ 
Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦormatiki 
Sposobnost uporabe pridobljenega znanja pri 
ǎŀƳƻǎǘƻƧƴŜƳ ǊŜǑŜǾŀƴƧǳ ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ 
ǇǊƻōƭŜƳƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΤ ǎǇƻǎƻōƴƻǎǘ 
ǊŀȊǑƛǊƧŀƴƧŀ ǇǊƛŘƻōƭƧŜƴŜƎŀ ȊƴŀƴƧŀ 
Predmetno-ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
hǎƴƻǾƴŜ ǾŜǑőƛƴŜ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛ ς 
ƻǎƴƻǾƴŜ ǘŜƻǊŜǘƛőƴŜ ǾŜǑőƛƴŜΣ ǇǊŀƪǘƛőƴƻ ȊƴŀƴƧŜΣ ōƛǎǘǾŜƴŜ 
ǾŜǑőƛƴŜ Ȋŀ ǇƻŘǊƻőƧŜ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛ 
hǎƴƻǾƴŜ ǾŜǑőƛƴŜ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΣ ƪƛ 
ƻƳƻƎƻőŀƧƻ ƴŀŘŀƭƧŜǾŀƴƧŜ ǑǘǳŘƛƧŀ ƴŀ ŘǊǳƎƛ ǎǘƻǇƴƧƛ 

Developing skills in critical, analytical and synthetic 
thinking 
The ability to understand and solve professional 
challenges in computer and information science 
The ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science; the ability to 
upgrade acquired knowledge 
Subject-specific competences: 
Basic skills in computer and information science, which 
includes basic theoretical skills, practical knowledge and 
skills essential for the field of computer and information 
science 
Basic skills in computer and information science, 
allowing the continuation of studies in the second study 
cycle 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
Ȋƴŀƭ ǊŜǑŜǾŀǘƛ ȊƳŜǊƴƻ ǘŜȌƪŜ ǇǊƻƎǊŀƳǎƪŜ ƴŀƭƻƎŜΤ 
sposoben pisati programe v programskem jeziku C; 
razumel nizko nivojsko programiranje; 
ǎǇƻǎƻōŜƴ ǳǇƻǊŀōƭƧŀǘƛ ǊŜƪǳǊȊƛƧƻ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾΤ 
ǎǇƻǎƻōŜƴ ǳǇƻǊŀōƭƧŀǘƛ ƪŀȊŀƭŎŜ Ȋŀ ǇƛǎŀƴƧŜ ǳőƛƴƪƻǾƛǘƛƘ 
programov; 
ǎǇƻǎƻōŜƴ ǳǇƻǊŀōƭƧŀǘƛ ŘƛƴŀƳƛőƴƻ ŘƻŘŜƭƧŜǾŀƴƧŜ ƛƴ 
ǎǇǊƻǑőŀƴƧŜ ǇƻƳƴƛƭƴƛƪŀΤ 
sposoben uporabljati rekurzivne podatkovne strukture; 
sposoben uporabljati sistemske klice v programskem 
jeziku C; 
ǎǇƻǎƻōŜƴ Ǉƛǎŀǘƛ ǇǊƻƎǊŀƳŜ ǎŜǎǘŀǾƭƧŜƴŜ ƛȊ ǾŜő ƴŜƻŘǾƛǎƴƛƘ 
enot. 

After the completion of the course a student will be able 
to: 
solve medium-level programming exercises; 
write programs in C programming language; 
understand low-level programming techniques; 
use recursion to solve programming problems; 
use pointers to write efficient programs; 
manage dynamic memory allocation and deallocation; 
use recursive data structures; 
use system calls in the C programming language; 
write C programs consisting of multiple compilation 
units. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǇǊƛ 
ǾŀƧŀƘΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ ƛƴ 
ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΦ 

Lectures, home works, seminar works during tutorials. 
The emphasis is on continuous study and homeworks. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²Ŝƛght Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜύΥ  Type (examination, written and oral): 

Sprotno preverjanje (kolokviji) 50,00 % Continuing (midterm exams) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛȊǇƛǘύ 50,00 % Final (written exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

{[L±bLYΣ .ƻǑǘƧŀƴΦ hƴ ŘƛŦŦŜǊŜƴǘ [[ ŀƴŘ [w ǇŀǊǎŜǊǎ ǳǎŜŘ ƛƴ [[[w ǇŀǊǎƛƴƎΦ Computer Languages, Systems & Structures, 
ISSN: 1477-8424, Dec. 2017, vol. 50, str. 108-126. 
{[L±bLYΣ .ƻǑǘƧŀƴΣ ±L[C!bΣ .ƻǑǘƧŀƴΦ tǊƻŘǳŎƛƴƎ ǘƘŜ ƭŜŦǘ ǇŀǊǎŜ ŘǳǊƛƴƎ ōƻǘǘƻƳ-up parsing. Information processing 
letters, ISSN 0020-0190, Dec. 2005, vol. 96, no. 6, str. 220-224. 
{[L±bLYΣ .ƻǑǘƧŀƴΦ aŜŀǎǳǊƛƴƎ ǘƘŜ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ŘƻƳŀƛƴ-specific languages developed using MDD. Software quality 
journal, ISSN 0963-9314, Sep. 2016, vol. 24, no. 3, str. 737-753. 
wh¿!b/Σ LƎƻǊΣ {[L±bLYΣ .ƻǑǘƧŀƴΦ ¦ǎƛƴƎ ǊŜǾŜǊǎŜ ŜƴƎƛƴŜŜǊƛƴƎ ǘƻ ŎƻƴǎǘǊǳŎǘ ǘƘŜ ǇƭŀǘŦƻǊƳ ƛƴŘŜǇŜƴŘŜƴǘ ƳƻŘŜƭ ƻŦ ŀ ǿŜō 
application for student information systems. Computer Science and Information Systems, ISSN 1820-0214, 2013, 
vol. 10, no. 4, str. 1557-1583. 



POTO2bLYΣ aŀǘƛŎΣ 2L.9WΣ ¦ǊƻǑΣ {[L±bLYΣ .ƻǑǘƧŀƴΦ [ƛƴǘŜǊ - a tool for finding bugs and potential problems in Scala 
code. Proceedings of the 29th Annual ACM Symposium on Applied Computing, Gyeongju, Korea, March 24-28, 
2014, str. 1615-1616. 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7849. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: tǊƻƎǊŀƳƛǊŀƴƧŜ ǎǇŜŎƛŦƛőƴƛƘ ǇƭŀǘŦƻǊƳ 

Course title: Platform Based Development 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63287 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: ±ŜƭƧƪƻ tŜƧƻǾƛŏ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

tǊŜŘƳŜǘ ǾǎŜōǳƧŜ ǘŜƳŜ ǎ ǇƻŘǊƻőƧŀ ǇǊƻƎǊŀƳƛǊŀƴƧŀ 
ǎǇŜŎƛŦƛőƴƛƘ ǇƭŀǘŦƻǊƳΣ ƪƛ ǎƻ ǇǊƛǇƻǊƻőŜƴŜ Ǿ !/aƧŜǾŜƳ 
ƪǳǊƛƪǳƭǳ Ȋŀ ǊŀőǳƴŀƭƴƛǑǘǾƻΦ YƻƴƪǊŜǘƴŀ ǾǎŜōƛƴŀ ǎŜ ōƻ ƭŜǘƴƻ 
prilagajala trendom, zato kurikulum ni omejen na 
konkretne platforme. 
1. pregled platform (mobilne, vgradne, porazdeljene, 

spletne, industrijske, robotske, 
ǇŀǊŀƭŜƭƴŜκǎƪŀƭŀōƛƭƴŜΣΧύΣ 

2. podprti programski jeziki 
оΦ ǇǊƻƎǊŀƳƛǊŀƴƧŜ Ȋ ǳǇƻǊŀōƻ ǎǇŜŎƛŦƛőƴƛƘ ƪƴƧƛȌƴƛŎΣ 
4. programiranje glede na omejitve posamezne 
platforme, 
5. programski jeziki za mobilne platforme, 
6. ravƴƻǘŜȌƧŜ ǇƻǊŀōŀκȊƳƻƎƭƧƛǾƻǎǘ ƛƴ ŀƴŀƭƛȊŀ ƛȊǾǊǑŜǾŀƴƧŀ 
programa, 
тΦ ƻƳŜƧƛǘǾŜ ƛƴ ƛȊȊƛǾƛ ƳƻōƛƭƴƛƘ ǇƭŀǘŦƻǊƳ ǘŜǊ ōǊŜȊȌƛőƴŀ 
komunikacija, 
уΦ ƻŘőƛǘŀǾŀƴƧŜ ƳƻōƛƭƴƛƘ ǎŜƴȊƻǊƧŜǾ ƛƴ ƪƻƴŜƪǎǘƴƻ 
zavedanje (npr. lokacijske aplikacije), 
фΦ ǇǊƻƎǊŀƳƛǊŀƴƧŜ ƛƴ ǇǊƛǎǘƻǇƛ Ȋŀ őŀǎƻǾƴƻ ƪǊƛǘƛőƴŜ 
interaktivne platforme, 
млΦ ƻƳŜƧƛǘǾŜ ǇƭŀǘŦƻǊƳ Ȋŀ őŀǎƻǾƴƻ ƪǊƛǘƛőƴŜ ƛƴǘŜǊŀƪǘƛǾƴŜ 
aplikacije, 
11. izbrane vsebine iz mobilnega zdravstva, pametnih 
ƳŜǎǘκƘƛǑκǘƻǾŀǊƴΣ ƛƴ ƻǎǘŀƭƛƘ ŘƻƳŜƴΣ 
Vaje potekajo konzultacijsko in seminarsko. Gradi se 
projekt skozi sprinte po Scrum metodi razvoja 
programske opreme. 

The course will include topics in platform based 
development recommended in the ACM curriculum for 
CS. The topics will continually adapt to contemporary 
trends, thus the course is not constrained to a specific 
platform. 
1. overview of platforms (mobile, embedded, 

distributed, web, industrial, robotic, 
ǇŀǊŀƭƭŜƭκǎŎŀƭŀōƭŜΣΧύΣ 

2. supported/domain-specific programming languages 
3. programming via platform-specific APIs 
4. programming under platform constraints, 
5. mobile platform languages, 
6. performance/power tradeoffs and profiling, 
7. mobile platform constraints and challenges with 

wireless communication 
8. mobile sensing and context awareness (e.g. 

location-aware applications) 
9. programming languages and approaches for time-

critical interactive platforms, 
10. platform constraints for time-critical interactive 
applications, 
11. selected topics from mobile healthcare, smart 
city/home/factory, and other domains 
Practical part of the course consists of seminar work and 
consultations (tutorial). Students build the project using 
sprints as specified by Scrum software engineering 
methodology. 



 

Temeljna literatura in viri/Readings: 

1. Yener, M., & Dundar, O. (2016). Expert Android Studio. John Wiley & Sons. 
2. Simon DE. (1999). An embedded software primer. Addison-Wesley Professional 
3. R. Meier: Professional Android 4 Application Development, 3rd Edition; Wrox, 2012. 
4. R. Ierusalimschy: Programming in LUA, Lua.org, 2013. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǎǇƻȊƴŀǘƛ ǊŀȊƭƛőƴŜ ƳƻŘŜǊƴŜ ǊŀőǳƴŀƭƴƛǑƪŜ 
platforme in se spoznati s specifikami razvoja 
programske opreme na teh platformah. 
  
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
π ½ƳƻȌƴƻǎǘ ƪǊƛǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΦ 
π ½ƳƻȌƴƻǎǘ ŘŜŦƛƴƛǊŀǘƛΣ ǊŀȊǳƳŜǘƛ ƛƴ ǊŜǑƛǘƛ ƪǊŜŀǘƛǾƴŜ 
strokovne izzive na podroőju raőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
informatike. 
π ½ƳƻȌƴƻǎǘ ŀǇƭƛŎƛǊŀƴƧŀ ƛƴ ƴŀŘƎǊŀƧŜǾŀƴƧŀ ǇǊƛŘƻōƭƧŜƴŜƎŀ 
znanja. 
  
Predmetno specifiőne kompetence: 
π ½ƳƻȌƴƻǎǘ ǇǊŜƴƻǎŀ ȊƴŀƴƧŀ ǎƻŘŜƭŀǾŎŜƳ Ǿ ǘŜƘƴƻƭƻǑƪƛƘ 
ekipah. 
π ±ŜǑőine in praktiőno znanje o posebnih strojni opremi 
platform, specialnih programskih jezikih in omejitvah 
posameznih platform. 

The aim of the course is to gain expertise on several 
modern platforms and learn the specifics of software 
development for these. 
  
General competences: 
π !ōƛƭƛǘȅ ƻŦ ŎǊƛǘƛŎŀƭ ǘƘƛƴƪƛƴƎΦ 
π ¢ƘŜ ŀōƛƭƛǘȅ ǘƻ ŘŜŦƛƴŜΣ ǳƴŘŜǊǎǘŀƴŘ ŀƴŘ ǎƻƭǾŜ ŎǊŜŀǘƛǾŜ 
professional challenges in computer and information 
science. 
π ¢ƘŜ ŀōƛƭƛǘȅ ǘƻ ŀǇply  and upgrade acquired knowledge. 
  
Subject specific competences: 
π ¢ƘŜ ŀōƛƭƛǘȅ ǘƻ ǘǊŀƴǎƳƛǘ ƪƴƻǿƭŜŘƎŜ ǘƻ ŎƻπǿƻǊƪŜǊǎ ƛƴ 
technology groups. 
π tǊŀŎǘƛŎŀƭ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǎƪƛƭƭǎ ƻŦ ǇŀǘƛŎǳƭŀǊ ŎƻƳǇǳǘŜǊ 
hardware of specific platforms, special programming 
languages, and constraints associated with these. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜƳ ǇǊŜŘƳŜǘǳ ōƻŘƻ ǑǘǳŘŜƴǘƛ 
ȊƳƻȌƴƛΥ 
- ǊŀȊƭƛƪƻǾŀǘƛ ƳŜŘ ǎǇŜŎƛŦƛƪŀƳƛ ǊŀȊƭƛőƴƛƘ ǇƭŀǘŦƻǊƳΣ 
- prenesti osvojena znanja med platformami, 
- uporabiti platformo za realizacijo produkta, 
- razviti programski izdelek na platformi, 
- analizirati zmogljivost strojne opreme in potrebe po 
virih programskega izdelka, 
- ŀǊƎǳƳŜƴǘƛǊŀǘƛ ƛȊōƻǊ ǎǇŜŎƛŦƛőƴŜ ǎǘǊƻƧƴŜ ƛƴ ǇǊƻƎǊŀƳǎƪŜ 
opreme za razvoj izdelka. 

After successful completion of the course, students will 
be able to: 
- differentiate between specifics of different platforms, 
- transfer obtained knowledge between platforms, 
- use the platform for product development, 
- develop software product on the platform, 
- analyze hardware efficiency and software product 
needs for resources, 
- argument selection of specific hardware and software 
for the development of the product. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀ ƛƴ ŘƻƳŀőŀ ƴaloge. Poseben poudarek je na 
ƛƴŘƛǾƛŘǳŀƭƴŜƳ ŘŜƭǳ ǑǘǳŘŜƴǘƻǾΦ 

Lectures and homework with special emphasis on 
individual work. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜύ  50,00 % Continuing (homework) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

tŜǘ ƴŀƧǇƻƳŜƳōƴŜƧǑƛƘ ŘŜƭ: 
1. t9Wh±L0Σ ±ŜƭƧƪƻΣ a¦{h[9{LΣ aƛǊŎƻΦ !ƴǘƛŎƛǇŀǘƻǊȅ ƳƻōƛƭŜ ŎƻƳǇǳǘƛƴƎ Υ ŀ ǎǳǊǾŜȅ ƻŦ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ŀƴŘ 

research challenges. ACM computing surveys, ISSN 0360-0300. [Print ed.], Apr. 2015, vol. 47, no. 3, str. 1-29 



2. t9Wh±L0Σ ±ŜƭƧƪƻΣ .9[5LbDΣ 9ƭƛȊŀōŜǘƘ aΦ ²ƘƛǘeRate : a context-aware approach to wireless rate adaptation. IEEE 
transactions on mobile computing, ISSN 1536-1233. [Print ed.], Apr. 2014, vol. 13, no. 4, str. 921-934 

3. [!¢IL!Σ bŜŀƭΣ t9Wh±L0Σ ±ŜƭƧƪƻΣ w!/I¦wLΣ YƛǊŀƴ YΦΣ a!{/h[hΣ /ŜŎƛƭƛŀΣ a¦{h[9{LΣ aƛǊŎƻΣ wENTFROW, Peter J. 
Smartphones for large-scale behavior change interventions. IEEE pervasive computing : mobile and ubiquitous 
systems, ISSN 1536-1268. [Print ed.], 2013, vol. 12, no. 3, str. 66-73 

4. t9Wh±L0Σ ±ŜƭƧƪƻΣ [!¢IL!Σ bŜŀƭΣ a!{/h[hΣ /ŜŎƛƭƛŀΣ a¦{h[9{LΣ Mirco. Mobile-based experience sampling for 
ōŜƘŀǾƛƻǳǊ ǊŜǎŜŀǊŎƘΦ ±Υ ¢Y![2L2Σ aŀǊƪƻ όǳǊΦύΣ Ŝǘ ŀƭΦ Emotions and personality in personalized services : models, 
evaluation and applications, (Human-computer interaction series, ISSN 1571-5035). [S. l.]: Springer. cop. 2016, 
str. 141-161 

5. t9Wh±L0Σ ±ŜƭƧƪƻΣ a¦{h[9{LΣ aƛǊŎƻΦ LƴǘŜǊǊǳǇǘaŜΦ ±Υ UbiComp'14 : proceedings of the 2014 ACM International 
Joint Conference on Pervasive and Ubiquitous Computing, September 13-17, 2014, Seattle, WA, USA. New York 
(NY): ACM. cop. 2014, str. 897-908 

Celotna bibliografija je dostopna na SICRISu: 
http://www.sicris.si/search/rsr.aspx?opt=1&lang=slv&id=43813. 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: wŀőǳƴŀƭƴƛǑƪŀ ƎǊŀŦƛƪŀ ƛƴ ǘŜƘƴƻƭƻƎƛƧŀ ƛƎŜǊ 

Course title: Computer Graphics and Game Technology 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63269 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: Matija Marolt         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
1. Uvod. 
2. aŀǘŜƳŀǘƛőƴŜ ƻǎƴƻǾŜΦ 
3. Afine transformacije, koordinatni sistemi. 

Homogene koordinate. Projekcije. 
4. Predstavitve predmetov: poligoni, deljene ploskve, 
ǇŀǊŀƳŜǘǊƛőƴŜ ƪǊƛǾǳƭƧŜΦ IƛŜǊŀǊƘƛƧŜΦ 

5. [ƻƪŀƭƴƻ ƻǎǾŜǘƭƧŜǾŀƴƧŜ ƛƴ ǎŜƴőŜƴƧŜΦ 
6. Teksture. 
7. DǊŀŦƛőƴƛ ŎŜǾƻǾƻŘΥ ƛȊƭƻőŀƴƧŜ ƛƴ ǊŜȊŀƴƧŜΣ ǊŀǎǘŜǊƛȊŀŎƛƧŀΣ 

z-buffer. 
8. {Ŝƴőƛƭƴƛƪƛ 
9. Detekcija trkov. 
10. Metode razdelitve prostora. 
11. Barve. 
12. Dƭƻōŀƭƴƻ ǳǇƻŘŀōƭƧŀƴƧŜΥ ǎƭŜŘŜƴƧŜ ȌŀǊƪŀΦ 
Vaje: 
Laboratorijski projekt izdelave interaktivne igre. Na 
vajah podan uvod v OpenGL in Unity in samostojno delo 
ƴŀ ǇǊƻƧŜƪǘƛƘ Ȋ ȊŀƪƭƧǳőƴƻ ǇǊŜŘǎǘŀǾƛǘǾƛƧƻ ǑǘǳŘŜƴǘƻǾΦ 

Lectures: 
1. Introduction. 
2. Basic math. 
3. Affine transformations, coordinate systems, 

homogeneous coordinates. Projections. 
4. Representations: polygons, subdivision surfaces, 

parametric curves. 
Hierarchies. 

5. Local illumination and shading. 
6. Texture mapping. 
7. Graphics pipeline: culling and clipping, rasterisation, 

z-buffer. 
8. Shaders 
9. Collision detection. 
10. Space partitioning methods. 
11. Colors. 
12. Global illumination: raytracing. 
Laboratory: 
Students will implement an interactive game. Exercises 
will include an introductionary course on OpenGL and 
Unity and individual project work with final public 
presentation of results. 

 

Temeljna literatura in viri/Readings: 

1. bƛƪƻƭŀ DǳƛŘΥ wŀőǳƴŀƭƴƛǑƪŀ ƎǊŀŦƛƪŀΦ ¦ƴƛǾŜǊȊŀ Ǿ aŀǊƛōƻǊǳΣ C9wLΦ 
2. D. Hearn, M.P. Baker: Computer Graphics with OpenGL, Pearson Prentice Hall, NJ USA. 
3. D.H. Eberly: 3D Game Engine Design, Morgan Kaufman Publishers, CA USA. 



 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǇǊŜŘǎǘŀǾƛǘƛ ǇǊƻƎǊŀƳǎƪƻ ƛƴ 
ŀƭƎƻǊƛǘƳƛőƴƻ ƻȊŀŘƧŜ ǊŀőǳƴŀƭƴƛǑƪŜ ƎǊŀŦƛƪŜ ƛƴ ƛƎŜǊΦ 
~ǘǳŘŜƴǘƛ ōƻŘƻ ǇǊƛŘƻōƛƭƛ ƴŀǎƭŜŘƴƧŜ ƪƻƳǇŜǘŜƴŎŜΥ 
- ǊŀȊǳƳŜǾŀƴƧŜ ƛƴ ǊŜǑŜǾŀƴƧŜ ƛȊȊƛǾƻǾ ƴŀ ǇƻŘǊƻőƧǳ 
ǊŀőǳƴŀƭƴƛǑtva in informatike; 
- ǳǇƻǊŀōƻ ȊƴŀƴƧŀ Ȋŀ ǎŀƳƻǎǘƻƧƴƻ ŘŜƭƻ ǇǊƛ ǊŜǑŜǾŀƴƧǳ 
ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ ǇǊƻōƭŜƳƻǾ ƴŀ ǇƻŘǊƻőƧǳ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΤ ǎǇƻǎƻōƴƻǎǘ ƴŀŘƎǊŀŘƴƧŜ 
znanj; 
- sposobnost samostojnega izvajanja manj in bolj 
ȊŀƘǘŜǾƴƛƘ ƛƴȌŜƴƛǊǎƪƛƘ ƛƴ ƻǊƎŀƴƛȊŀŎƛƧǎƪƛƘ ƴŀƭƻƎ ƴŀ ƻȌƧƛƘ 
ǇƻŘǊƻőƧƛƘ ƛƴ ǎŀƳƻǎǘƻƧƴƻ ǊŜǑŜǾŀƴƧŜ ŘƻōǊƻ ŘŜŦƛƴƛǊŀƴƛƘ 
ƴŀƭƻƎ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΤ 
- sposobnost samostojnega razvoja 3D interaktivnih 
ƎǊŀŦƛőƴƛƘ ŀǇƭƛƪŀŎƛƧ ƛƴ ƛƎŜǊΦ 

The objective is to present students the programming 
and algorithmic background of computer graphics and 
games. When completing the course, students will be 
able to gain the following competences: 
- the ability to understand and solve professional 
challenges in computer and information science. 
- the ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science; the ability to 
upgrade acquired knowledge. 
- the ability to independently perform both less 
demanding and complex engineering and organisational 
tasks in certain narrow areas and independently solve 
specific well-defined tasks in computer and information 
science 
- the ability to independently develop interactive 3D 
applications and games. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
- ǊŀȊǳƳŜƭ ƳŀǘŜƳŀǘƛőƴƻ ƻȊŀŘƧŜ ƻǎƴƻǾƴƛƘ ŀƭƎƻǊƛǘƳƻǾ Ǿ 
ǊŀőǳƴŀƭƴƛǑƪƛ ƎǊŀŦƛƪƛ 
- ǇƻȊƴŀƭ ǊŀȊƭƛőƴŜ ƴŀőƛƴŜ ǇǊŜŘǎǘŀǾƛǘǾŜ о5 ǇǊŜŘƳŜǘƻǾ 
- ǊŀȊǳƳŜƭ ŘŜƭƻǾŀƴƧŜ ǇƻǎŀƳŜȊƴƛƘ ŦŀȊ ƎǊŀŦƛőƴŜƎŀ 
cevovoda 
- razumel osnove optimizacijskih tehnik potrebnih za 
ŘƻǎŜƎŀƴƧŜ ƛƴǘŜǊŀƪǘƛǾƴƻǎǘƛ Ǿ ƎǊŀŦƛőƴƛƘ ŀǇƭƛƪŀŎƛƧŀƘ 
- razumel principe nizkonivojskega in visokonivojskega 
ǇǊƻƎǊŀƳƛǊŀƴƧŜ о5 ƎǊŀŦƛőƴƛƘ ŀǇƭƛƪŀŎƛƧ 
- ǎǇƻǎƻōŜƴ ƛƳǇƭŜƳŜƴǘƛǊŀǘƛ ƛƴǘŜǊŀƪǘƛǾƴƻ о5 ƎǊŀŦƛőƴƻ 
aplikacijo in igro z uporabo nizkonivojskih ali 
ǾƛǎƻƪƻƴƛǾƻƧǎƪƛƘ ǇǊƻƎǊŀƳǎƪƛƘ ƪƴƧƛȌƴƛŎΦ 

After the completion of the course the student will be 
able to: 
- understand the mathematical background of basic 
computer graphics algorithms 
- know the different representations of 3D objects 
- understand the inner workings of the graphics pipeline 
- understand the basics of optimization techniques 
needed to develope interactive graphical applications 
- understand the principles of low-level and high-level 
3D graphics programming 
- develop an interactive 3D graphical application or 
game using low-level or high-level programming 
libraries. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀ ǎ ǇǊŀƪǘƛőƴƛƳƛ ŘŜƳƻƴǎǘǊŀŎƛƧŀƳƛΣ ƛȊǾŀƧŀƴƧŜ 
laboratorijskega projekta pod mentorstvom asistenta. 

Lectures with practical demostrations, laboratory work 
under the supervision of assistants. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

1. [9{!wΣ ¿ƛƎŀΣ .hI!YΣ /ƛǊƛƭΣ a!wh[¢Σ aŀǘƛƧŀΦ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ ŀƴƎƛƻƎǊŀƳ ǾƛǎǳŀƭƛȊŀǘƛƻƴ ƳŜǘƘƻŘǎ ŦƻǊ Ŧŀǎǘ ŀƴŘ ǊŜƭƛŀōƭŜ 
aneurysm diagnosis. Medical imaging 2015 : image perception, observer performance, and technology assessment : 
25-26 February 2015, Orlando, Florida, United States. 
нΦ .hI!YΣ /ƛǊƛƭΣ {h5W!Σ !ƴȌŜΣ a!wh[¢Σ aŀǘƛƧŀΣ aL¢wh±L0Σ ¦ǊƻǑΣ t9wb¦~Σ CǊŀƴƧƻΦ Cŀǎǘ ǎŜƎƳŜƴǘŀǘƛƻƴΣ ŎƻƴǾŜǊǎƛƻƴ 
and rendering of volumetric data using GPU. IWSSIP 2014 : proceedings, (International Conference on Systems, 
Signals, and Image Processing (Print), ISSN 2157-8672), 2014, str. 239-242. 



3. MAROLT, Matija. A connectionist approach to automatic transcription of polyphonic piano music. IEEE trans. 
multimedia. [Print ed.], str. 439-449, ilustr. [COBISS.SI-ID 4203860] 
4. MAROLT, Matija. A mid-level representation for melody-based retrieval in audio collections. IEEE trans. 
multimedia. [Print ed.], Dec. 2008, vol. 10, no. 8, str. 1617-1625, ilustr. [COBISS.SI-ID 6908756] 
рΦ t9{9YΣ aŀǘŜǾȌΣ [9hb!w5L{Σ !ƭŜǑΣ a!wh[¢Σ aŀǘƛƧŀΦ wƻōǳǎǘ ǊŜŀƭ-time music transcription with a compositional 
hierarchical model. PloS one, ISSN 1932-6203, Jan. 2017, vol. 12, no. 1, str. 1-21 [COBISS.SI-ID 1537322179] 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8948. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: wŀőǳƴŀƭƴƛǑƪŜ ƪƻƳǳƴƛƪŀŎƛƧŜ 

Course title: Computer Communications 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 1. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63209 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: ½ƻǊŀƴ .ƻǎƴƛŏ         

 

Vrsta predmeta/Course type: obvezni predmet/compulsory course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

¦ǾƻŘΥ ǊŀőǳƴŀƭƴƛǑƪŀ ƻƳǊŜȌƧŀ ƛƴ ƛƴǘŜǊƴŜǘ 
Osnovni pojmi: plasti, protokoli, storitve, protokolarni 
sklad. Hrbtenica in krajevna omrŜȌƧŀΤ ƪƧŜ ƴŀǎǘŀƧŀƧƻ 
zakasnitve. 
Aplikacijska plast: storitve, pregled standardnih 
ǇǊƻǘƻƪƻƭƻǾΦ ½ŀǎƴƻǾŀ ƻƳǊŜȌƴƛƘ ŀǇƭƛƪŀŎƛƧΣ ǎǘŀƴŘŀǊŘƴƛ 
protokoli HTTP, FTP, SMTP, DNS. Delovanje e-ǇƻǑǘŜΣ 
peer-to-ǇŜŜǊ ŀǇƭƛƪŀŎƛƧΣ ǾǘƛőŜǾ όǎƻŎƪŜǘύ ƛƴ ǳǇƻǊŀōŀ ǎǘƻǊƛǘŜǾ 
transportne plasti. 
Predstavitvena in sejna plast: vsebina in storitve, 
primeri. 
Transportna plast: storitve, multipleksiranje, povezavni 
in nepovezavni prenos (TCP in UDP), zanesljiv prenos 
ǇƻŘŀǘƪƻǾΣ ƴŀŘȊƻǊ ȊŀǎƛőŜƴƧŀ όŎƻƴƎŜǎǘƛƻƴ ŎƻƴǘǊƻƭύΣ ƛȊǾŜŘōŀ 
le tega v TCP. 
hƳǊŜȌƴŀ ǇƭŀǎǘΥ ǎǘƻǊƛǘǾŜΣ ǾƛǊǘǳŀƭƴŜ ȊǾeze in datagramske 
povezave, delovanje usmerjevalnikov, naslavljanje v 
internetu (IP in IPv6), temelji usmerjanja. 
Prenosni sistem ς ǇƻǾŜȊŀǾƴŀ ƛƴ ŦƛȊƛőƴŀ ǇƭŀǎǘΣ ƪǊŀƧŜǾƴŀ 
ƻƳǊŜȌƧŀ ό[!bύΥ ǎǘƻǊƛǘǾŜΣ ȊŀȊƴŀǾŀƴƧŜ ƛƴ ƻŘǇǊŀǾƭƧŀƴƧŜ 
napak, protokoli za skupinski prenƻǎƴƛ ƳŜŘƛƧΣΦ CƛȊƛőƴƛ 
naslovi (MAC) in preslikava v IP naslove (ARP), delovanje 
ǎǘƛƪŀƭΦ 9ǘƘŜǊƴŜǘΣ tttΣ ōǊŜȊȌƛőƴŀ ƻƳǊŜȌƧŀΣ ŀƪǘǳŀƭƴƛ 
standardi (npr. IEEE 802.11x, Bluetooth). Celularna 
ƻƳǊŜȌƧŀΣ ƳƻōƛƭƴƻǎǘΦ tǊŜƴƻǎ ǎƛƎƴŀƭƻǾΣ ǇǊŜƴƻǎƴƛ ƳŜŘƛƧƛΣ 
vrste modulacije. 
OmǊŜȌƴŀ ǾŀǊƴƻǎǘΣ ȊŀƴŜǎƭƧƛǾƻǎǘ ƛƴ ȊŀǑőƛǘŀΣ ŎŜƭƻǾƛǘƻǎǘ 
ǎǇƻǊƻőƛƭΣ ŀǾǘŜƴǘƛƪŀŎƛƧŀΣ ǇǊŜƎƭŜŘ ǾŀǊƻǾŀƴƧŀ Ŝ-ǇƻǑǘŜΣ ¢/t 

Introduction: Computer networks and internet 
Basic notions: layer, protocol, service, protocol stack. 
Backbone and local area networks; transmission latency 
sources. 
Application layers: services, network application basics, 
overview of well-known protocols. Protocols HTTP, FTP, 
SMTP, DNS. E-mail functionalities, peer-to-peer 
applications, sockets, use of transport layer services. 
Presentation and session layer: their purpose and 
services. 
Transport layer: services, multiplexing, connection-
oriented and connectionless transfer (TCP and UDP), 
reliable data transfer, congestion control and its 
implementation inside TCP. 
Network layer: services, virtual and datagram 
connections, routing, addressing in internet (IPv4 and 
IPv6), routers. 
Transmission system ς data link and physical layer, local 
area networks (LANs): services, error detection and 
correction techniques, media access protocols, 
addressing (MAC addresses) and mapping of MAC 
address to IP addresses (protocol ARP), switches and 
their functionalities. Ethernet, PPP, wireless networks, 
current standards (IEEE 802.11x, Bluetooth), cellular 
networks, mobile networks, transmission of signals, 
media types, modulations. 
Network security, reliability and protections. Message 
integrity, authentication, protection of e-mail, TCP 



ǇƻǾŜȊŀǾ ό{{[ύΣ ƻƳǊŜȌƴŜ ǇƻǾŜȊŀǾŜ όLt{ŜŎύΣ ōǊŜȊȌƛőƴŜ 
ǇƻǾŜȊŀǾŜΦ tƻȌŀǊƴŜ ǇǊŜƎǊŀŘŜΣ L5{Σ Lt{ ǎƛǎǘŜƳƛΦ !ƪǘǳŀƭƴƛ 
ƻƳǊŜȌƴƛ ƴŀǇŀŘƛ ƛƴ ƻōǊŀƳōŀ ǇǊŜŘ ƴƧƛƳƛΦ 
Pomen ǳǇǊŀǾƭƧŀƴƧŀ ƻƳǊŜȌƧŀΦ 

connections (SSL), network connection (IPSec), wireless 
connections). Firewalls, IDS/IPS systems. Network 
attacks and defense from them. 
Network management. 

 

Temeljna literatura in viri/Readings: 

WΦ CΦ YǳǊƻǎŜΣ YΦ ²Φ wƻǎǎΣ aΦ /ƛƎƭŀǊƛőΣ ½Φ .ƻǎƴƛŏΥ wŀőǳƴŀƭƴƛǑƪŜ ƪƻƳǳƴƛƪŀŎƛƧŜΦ tŜŀǊǎƻƴΣ 9ƴƎƭŀƴŘΣ нлмпΣ L{.b фту-1-
78399-776-3. 
Dodatna literatura: 
J. F. Kurose, K. W. Ross: Computer Networking, A top-down Approach Featuring Internet. 4. izdaja, Addison Wesley 
2007. Poglavja 2-6 in 8.A.S. Tanenbaum, Computer Networks, 4. izdaja, Prentice Hall PTR, 2002. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
ǇǊŜŘǎǘŀǾƛǘƛ ƻǎƴƻǾŜ ŘŜƭƻǾŀƴƧŀ ǊŀőǳƴŀƭƴƛǑƪƛƘ ƻƳǊŜȌƛƧ in 
ǇƻƳŜƳōƴŜƧǑƛƘ ǇǊƻǘƻƪƻƭƻǾΦ YƻƳǇŜǘŜƴŎŜΣ ƪƛ ƧƛƘ ōƻ 
ǑǘǳŘŜƴǘ ǇǊƛŘƻōƛƭΣ ǎƻ ȊƭŀǎǘƛΥ 
ω sposobnost uporabe informacijsko-komunikacijske 

tehnologije in sistemov 
ω ǊŀȊǳƳŜǾŀƴƧŜ ŘŜƭƻǾŀƴƧŀ ǾŜőǇƭŀǎǘƴƛƘ ǎƛǎǘŜƳƻǾ 

sodobnih komunikacij 
ω ǎǇƻǎƻōƴƻǎǘ ǳǇƻǊŀōŜ ƛƴ ƴŀőǊǘƻǾŀƴƧŀ ƻƳǊŜȌƴƛh 

storitev 
ω ǳǎǇƻǎƻōƭƧŜƴƻǎǘ Ȋŀ ƴŀőǊǘƻǾŀƴƧŜ ƻƳǊŜȌƛƧ ƛƴ ǎƳƛǎŜƭƴƻ 
ŘƻŘŜƭƧŜǾŀƴƧŜ ƻƳǊŜȌƴƛƘ ƴŀǎƭƻǾƻǾ 

ω ǳǎǇƻǎƻōƭƧŜƴƻǎǘ Ȋŀ ǇƻǎǘŀǾƛǘŜǾ ǇǊŜǇǊƻǎǘŜƎŀ ƻƳǊŜȌƧŀ 
όŘƻƳŀőŜ ƻƳǊŜȌƧŜύΣ Ȋŀ ƻǎƴƻǾƴƻ ƴŀǎǘŀǾƭƧŀƴƧŜ 
kompleksnih usmerjevalnikov in za postavitev 
ƪǊŀƧŜǾƴŜƎŀ ƻƳǊŜȌƧŀ ǎ ǎǘƛƪŀƭƛ ƛƴ ōǊŜȊȌƛőƴƛƳƛ 
ŘƻǎǘƻǇƻǾƴƛƳƛ ǘƻőƪŀƳƛΦ 

The main goal is to present the students of computer 
science and informatics the basics of computer 
networking and the most important communication 
protocols in this area. The competences that the 
students will acquire, are: 
ω capability to use information and communication 

systems and technology 
ω understanding of how multi-layer communication 

systems work 
ω use and design of network services 
ω being capable of designing network architectures 

and implementing network addressing 
ω capability for installing and administering a simple 

(home) network, performing basic routing settings 
and configuring switches and wireless access points. 

 

tǊŜŘǾƛŘŜƴƛ Ǒǘudijski rezultati: Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
- poznal komunikacijska modela TCP/IP in ISO/OSI, 
- sposoben definirati namen poglavitnih protokolov na 
vsaki plasti modela TCP/IP, 
- znal pojasniti lastnosti in glavne komunikacijske 
ǇǊƻǘƻƪƻƭŜ Ǿ ƻƳǊŜȌƧǳ LƴǘŜǊƴŜǘΣ 
- ǎǇƻǎƻōŜƴ ǳǇƻǊŀōƛǘƛ ǾƛǊǘǳŀƭƴƻ ƻƪƻƭƧŜ Ȋŀ ƴŀőǊǘƻǾŀƴƧŜ 
ƻƳǊŜȌƛƧΣ 
- ǎǇƻǎƻōŜƴ ǳǇƻǊŀōƭƧŀǘƛ ŀƴŀƭƛȊŀǘƻǊƧŜ ƻƳǊŜȌƴŜƎŀ ǇǊƻƳŜǘŀ 
Ȋŀ ǾǇƻƎƭŜŘ Ǿ ƪƻƳǳƴƛƪŀŎƛƧƻ ƛƴ ƻŘǇǊŀǾƭƧŀƴƧŜ ǘŜȌŀǾΣ 
- ǎǇƻǎƻōŜƴ ƴŀőǊǘƻǾŀƴƧŀ ǇƻǎǘŀǾƛǘǾŜ ƛƴ ŀŘƳƛƴistriranja 
ƳŀƴƧǑƛƘ ƭƻƪŀƭƴƛƘ ƻƳǊŜȌƛƧΦ 

After the completion of the course the student will be 
able to: 
- know communication models TCP/IP and ISO/OSI, 
- define the purpose of major protocols on each of the 
TCP/IP layers, 
- explain characteristics and functions of main Internet 
protocols, 
- use virtual environment for planning and designing 
networks, 
- use network traffic analyzers for protocol analysis and 
network troubleshooting, 
- plan and administer smaller local aera networks. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜΣ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ 
ǇǊƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΣ ƪƻƴȊǳƭǘŀŎƛƧŜ ǇǊƛ ƛȊǾŀƧŀƴƧǳ 
seminarskih nalog (konkretni projekti). Poseben 
ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǘŜƪƻőŜƳ ǎƭŜŘŜƴƧǳ ǘeorije in na timskem 
delu in medsebojnem usklajevanju pri vajah in 
seminarjih. 

Lectures, tutorials, homeworks in the form of seminars, 
consultations for preparing of seminars (particular 
selected projects). Special emphasis is given on the 
following and understanding of given theoretical 
knowledge and on team work and cooperation within 
tutorials and seminars. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 



bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘ ŀƭƛ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): {ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ 
kolokviji in laboratorijske vaje) 

 Type (examination, oral, coursework, project): 
Continuing (homework, midterm exams, 
laboratory exercises) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ŀƭƛ ǳǎǘƴƛ ƛȊǇƛǘύ 100,00 % Final (written or oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

1. Y¦wh{9Σ WŀƳŜǎ CΦΣ wh{{Σ YŜƛǘƘ ²ΦΣ .h{bL0Σ ½ƻǊŀƴ όŀǾǘƻǊΣ ǳǊŜŘƴƛƪύΣ /LD[!wL2Σ aƻƧŎŀ όŀǾǘƻǊΣ ǳǊŜŘƴƛƪύΦ 
wŀőǳƴŀƭƴƛǑƪŀ ƻƳǊŜȌƧŀ Υ ŎƻƳǇƛƭŜŘ ŦǊƻƳ /ƻƳǇǳǘŜǊ ƴŜǘǿƻǊƪƛƴƎΣ ǎƛȄǘƘ ŜŘƛǘƛƻƴΦ ώнΦ ƛȊŘΦϐΦ IŀǊƭƻǿ ό9ƴƎƭŀƴŘύ ώŜǘŎΦϐΥ 
Pearson, 2015. 462 str., ilustr. ISBN 978-1-78447-872-8. 

2. h/9t9YΣ ¦ǊƻǑΣ .h{bL0Σ ½ƻǊŀƴΣ b!b2h±{Y! ~9w.9/Σ LǊŜƴŀΣ w¦D9[WΣ WƻȌŜΦ 9ȄǇƭƻǊƛƴƎ ǘƘŜ ǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ 
learning style models and preferred multimedia types. Computers & Education, ISSN 0360-1315. [Print ed.], 
Nov. 2013, vol. 69, str. 343-355. 

3. .h{bL0Σ Zoran, KONONENKO, Igor. Estimation of individual prediction reliability using the local sensitivity 
analysis. Appl. intell. (Boston). [Print ed.], Dec. 2008, vol. 29, no. 3, p. 187-203, ilustr. 

4. .h{bL0Σ ½ƻǊŀƴΣ Yhbhb9bYhΣ LƎƻǊΦ /ƻƳǇŀǊƛǎƻƴ ƻŦ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ estimating reliability of individual regression 
predictions. Data knowl. eng.. [Print ed.], Dec. 2008, vol. 67, no. 3, p. 504-516 

5. ~¢w¦a.9[WΣ 9ǊƛƪΣ .h{bL0Σ ½ƻǊŀƴΣ Yhbhb9bYhΣ LƎƻǊΣ ½!Yh¢bLYΣ .ǊŀƴƪƻΣ Dw!~L2-KUHAR, Cvetka. Explanation 
and reliability of prediction models: the case of breast cancer recurrence. Knowledge and information systems, 
2010, vol. 24, no. 2, p. 305-324 

Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: wŀőǳƴŀƭƴƛǑƪŜ ǘŜƘƴƻƭƻƎƛƧŜ 

Course title: Computer Technologies 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63221 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer: wƻƪ ¿ƛǘƪƻ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Nihanje in valovanje: sklopljena nihala, opis valovanj, 
ǾŀƭƻǾƴŀ ŜƴŀőōŀΣ ƴŀőŜƭƻ ǎǳǇŜǊǇƻȊƛŎƛƧŜΣ ƛƴǘŜǊŦŜǊŜƴŎŀΦ 
2. Delci in interakcije: polja, dualnost delec-valovanje, 
ŜƭŜƪǘǊƻƴƛΣ ŦƻǘƻƴƛΣ ŦƻǘƻŜŦŜƪǘΣ ǎŜǾŀƴƧŜ őǊƴŜƎŀ ǘŜƭŜǎŀΦ 
3. Kvantna mehanika: dvonivojski sistem in qubit, spin, 
meritve, interpretacija 
пΦ YǾŀƴǘƴƻ ǊŀőǳƴŀƴƧŜΥ ƻǎƴƻǾƴŜ ƻǇŜǊŀŎƛƧŜΣ ǳƴƛǘŀǊƴƻǎǘΦΣ 
Bellova stanja 
рΦ 5ƛƴŀƳƛƪŀ ƪǾŀƴǘƴƛƘ ŘŜƭŎŜǾΥ {ŎƘǊƻŜŘƛƴƎŜǊƧŜǾŀ ŜƴŀőōŀΣ 
valovna funkcija, delec v jami, tunelski pojav 
6. Verjetnostna interpretacija valovne funkcije, 
IŜƛǎŜƴōŜǊƎƻǾƻ ƴŀőŜƭƻ ƴŜŘƻƭƻőŜƴƻǎǘƛΦ 
7. Elektronska mikroskopija 
8. Elektroni v snovi: Bohrov model atoma, atomske 
orbitale, kemijska vez, molekule, kristali. 
фΦ YƻǾƛƴŜ ƛƴ ǇƻƭǇǊŜǾƻŘƴƛƪƛΥ ǇǊŜƎƭŜŘ ƳŀǘŜǊƛŀƭƻǾΣ Ŝƴŀőōŀ 
gibanja za elektrone, efektivna masa. 
10. Lastnosti polprevodnikov: Hallov pojav, 
fotoprevodnost, senzorji svetlobe, FET, CMOS. 
11. Heterostrukture: heterostik, 2D elektronski plin, 
ƪǾŀƴǘƴŜ ƧŀƳŜΣ ƪǾŀƴǘƴŜ ȌƛŎŜΣ ƪǾŀƴǘƴŜ ǇƛƪŜΦ 
12. Nanoelektronika: enoelektronski tranzistor, 
ōŀƭƛǎǘƛőƴƻ ǇǊŜǾŀƧŀƴƧŜΣ ƪǾŀƴǘƛȊƛǊŀƴŀ ǇǊŜǾƻŘƴƻǎǘΦ 
13. Magnetizem: feromagnetizem, magnetna 
anizotropija, magnetoupornost, spintronika 
14. Hranjenje podatkov: flash pomnilniki, magnetno 
ƘǊŀƴƧŜƴƧŜ ǇƻŘŀǘƪƻǾΣ ƻǇǘƛőƴƛ ŘƛǎƪƛΦ 

Oscillations and waves: coupled oscillators, description 
of wave phenomena, wave equation, superposition 
principle, interference 
2. Particles and interactions: fields, particle-wave 
duality, electrons, photons, photoeffect, black-body 
radiations 
3. Quantum mechanics: two-level system and qubit, 
spin, measurements, interpretation 
4. Quantum computing: basic operators, unitarity, Bell 
states 
5. Dynamics of quantum particles: Schroedinger 
equation, wave function, particle in a well, tunnelling 
6. Probability interpretation of the wave function, 
Heisenberg uncertainty principle 
7. Electron microscopy 
8. Electrons in matter: Bohr model of an atom, atomic 
orbitals, chemical bond, molecules, crystals 
9. Metals and semiconductors: review of materials, 
equation of motion for electrons, effective mass 
10. Properties of semiconductors: Hall effect, 
photoconductivity, light sensors, FET, CMOS 
11. Heterostructures: heterojunction, 2D electron gas, 
quantum wells, quantum wires, quantum dots 
12. Nanoelectronics: single-electron transistor, ballisctic 
conductance, quantized conductance 
13. Magnetism: ferromagnetism, magnetic anisotropy, 
magnetoresistivity, spintronics 



мрΦ LƳǇƭŜƳŜƴǘŀŎƛƧŜ ƪǾŀƴǘƴƛƘ ǊŀőǳƴŀƭƴƛƪƻǾΥ 
dokoherenca, ujeti ioni, JMR, SQUID, kvantne pike. 

14. Data storage: flash memories, magnetic data 
storage, optical disks. 
15. Quantum computer implementations: decoherence, 
trapped ions, NMR, SQUID, quantum dots 

 

Temeljna literatura in viri/Readings: 

wΦ ¿ƛǘƪƻΥ wŀőǳƴŀƭƴƛǑƪŜ ǘŜƘƴƻƭƻƎƛƧŜΣ 5aC! όнлмтύ 
Schwabl: Quantum Mechanics, Springer (2005). 
Kittel: Introduction to Solid State Physics (2004). 
Nielsen, Chuang: Quantum Computations and Quantum Information, Cambridge University Press (2000). 
Rainer Waser (Ed.), Nanoelectronics and Information Technology: Advanced Electronic Materials and Novel Devices, 
Wiley-VCH (2003). 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
ǇǊŜŘǎǘŀǾƛǘƛ ŦƛȊƛƪŀƭƴŜ ƛƴ ǘŜƘƴƻƭƻǑƪŜ ǘŜƳŜƭƧŜ ŘŜƭƻǾŀƴƧŀ ƛƴ 
ƛȊŘŜƭŀǾŜ ǊŀőǳƴŀƭƴƛƪƻǾΣ ƻǎƴƻǾŜ ŦƛȊƛƪŜ ǘǊŘƴŜ ǎƴƻǾƛ ƛƴ 
ƪǾŀƴǘƴŜ ƳŜƘŀƴƛƪŜΦ { ǘŜƳ ȊƴŀƴƧŜƳ ōƻŘƻ ǑǘǳŘŜƴǘƧŜ ƭŀȌŜ 
predvideli prihodnje trende v razvoju tehnologije in 
ōƻŘƻ ōƻƭƧŜ ǇǊƛǇǊŀǾƭƧŜƴƛ ƴŀ ƪƭƧǳőƴŜ ǎǇǊŜƳŜƳōŜΣ ƪƛ ƧƛƘ 
ƭŀƘƪƻ ǇǊƛőŀƪǳƧŜƳƻΦ 

The objective of the course is to introduce the students 
of computer science and informatics to the physical and 
technological foundations of functioning and 
manufacture of computers, as well as the basics of solid-
state physics and quantum mechanics. On the basis of 
this knowledge the students will have a better grasp of 
the coming trends in technological development and 
they will be well prepared for major developments in 
the field. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
- ƛƳŜƭ ǇǊŜƎƭŜŘ ƴŀŘ ǇƻŘǊƻőƧƛ ǎƻŘƻōƴŜ ŦƛȊƛƪŜΣ ƪƛ ǎƻ 
ǊŜƭŜǾŀƴǘƴŀ Ǿ ǊŀőǳƴŀƭƴƛǑƪƛƘ ƛƴ ƛƴŦƻǊƳŀŎƛƧǎƪƛƘ ǾŜŘŀƘΣ 
- poznal (aksiomatske) temelje kvantne mehanike in 
osrednjo vlogo pojma informacije, 
- ǊŀȊǳƳŜƭ ƻǎƴƻǾŜ ƪǾŀƴǘƴŜƎŀ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƳƻȌƴƛƘ 
strojnih implementacij, 
- ǳǇƻǊŀōƛƭ ȊƴŀƴƧŜ ƭƛƴŜŀǊƴŜ ŀƭƎōǊŜ Ȋŀ ǊŜǑŜǾŀƴƧŜ ŦƛȊƛƪŀƭƴƛƘ 
problemov, 
- Ȋƴŀƭ ǊŜǑŜǾŀǘƛ ǇǊŜǇǊƻǎǘŜ Ǉrobleme v kvantnih mehaniki, 
- poznal kateri materiali so pomemgni za izdelavo 
ǇƻƭǇǊŜǾƻŘƴƛǑƪƛƘ ƴŀǇǊŀǾ ƛƴ ƪŀƪƻ ŘŜƭǳƧŜƧƻ ǘǊŀƴȊƛǎƻǘǊƧƛΣ 
- vedel, kako so shranjeni podatki v magnetnih in 
ǇƻƭǇǊŜǾƻŘƴƛǑƪƛƘ ƴŀǇǊŀǾŀƪΣ 
- ȊƳƻȌŜƴ ƴŀǇƻǾŜŘŀǘƛ ǘŜƘƴƻƭƻǑƪŜ ǎǇǊŜƳŜƳōŜΣ ƪƛ Ƨƛh 
ƭŀƘƪƻ ǇǊƛőŀƪǳƧŜƳƻ Ǿ ƴŀǎƭŜŘƴƧƛƘ ƴŜƪŀƧ ƭŜǘƛƘΦ 

After the completion of the course a student will be able 
to: 
- have an overview of the topics in modern physics 
relevant for computer and information sciences, 
- know the (axiomatic) foundations of quantum 
mechanics and the central role of the information, 
- understand the basis of quantum computing and 
possible hardware implementations, 
- apply the knowledge in linear algebra to physical 
problems, 
- solve simple problems in quantum mechanics, 
- know which materials are relevant in semiconductor 
devices and how transistors work, 
- know how data is stored in magnetic in 
semiconducting devices, 
- predict technological changes in the coming years. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǊŀőǳƴǎƪŜ ǾŀƧŜ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛΣ ǎŜƳƛƴŀǊǎƪƛ 
ƴŀőƛƴ ŘŜƭŀ ǇǊƛ ŘƻƳŀőƛƘ ƴŀƭƻƎŀƘΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ 
ǎǇǊƻǘƴŜƳ ǑǘǳŘƛƧǳ ƛƴ ƴŀ ǎƪǳǇƛƴǎƪŜƳ ŘŜƭǳ ǇǊƛ ǾŀƧŀƘ ƛƴ 
seminarjih. 

Lectures, calculus exercises with oral participation, 
home seminar work. 
There is a particular focus on continuous study and on 
team work in the frame of exercises and seminar work. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 



 

Reference nosilca/Lecturer's references: 

aΦ YƭŀƴƧǑŜƪ Ŝǘ ŀƭΦΣ ! ƘƛƎƘ-temperature quantum spin liquid with polaron spins, Nature Physics (2017). 
E. J. H. Lee et al., Scaling of subgap excitations in a superconductor-semiconductor nanowire quantum dot, Phys. 
Rev. B 95, 180502(R) (2017). 
O. Bodensiek et al., Unconventional superconductivity from local spin fluctuations in the Kondo lattice, Phys. Rev. 
Lett. 110, 146406 (2013) 
wΦ ¿ƛǘƪƻ Ŝǘ ŀƭΦΣ DǊƻǳƴŘ ǎǘŀǘŜ ƻŦ ǘƘŜ ǇŀǊŀƭƭŜƭ ŘƻǳōƭŜ ǉǳŀƴǘǳƳ Řƻǘ ǎȅǎǘŜƳΣ tƘȅǎΦ wŜǾΦ [ŜǘǘΦ млуΣ лссслн όнлмнύ 
wΦ ¿ƛǘƪƻΣ Ŝǘ ŀƭΦ ¢ǳƴŀōƭŜ YƻƴŘƻ ŜŦŦŜŎǘ ƛƴ ŀ ŘƻǳōƭŜ ǉǳŀƴǘǳƳ Řƻǘ ŎƻǳǇƭŜŘ ǘƻ ŦŜǊǊƻƳŀƎƴŜǘƛŎ ŎƻƴǘŀŎǘǎΣ tƘȅǎΦ wŜǾΦ [ŜǘǘΦ 
108, 166605 (2012) 
Celotna bibliografija je dostopna na SICRISu: 
http://splet02.izum.si/cobiss/bibliography?langbib=slv&li=si&homelang=svn&code=23567 

 

 

  

http://splet02.izum.si/cobiss/bibliography?langbib=slv&amp;li=si&amp;homelang=svn&amp;code=23567


¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: wŀőǳƴŀƭƴƛǑǘǾƻ Ǿ ǇǊŀƪǎƛ L 

Course title: Computer Science in Practice I 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ  Letni, Zimski 

 

Univerzitetna koda predmeta/University course code: 63241 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

5    40 45 3 

 

Nosilec predmeta/Lecturer: DŀǑǇŜǊ CƛƧŀǾȌ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛh 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

bŀ ǳǾƻŘƴƛƘ ǇǊŜŘŀǾŀƴƧƛƘ ǑǘǳŘŜƴǘƻƳ ǇƻƧŀǎƴƛƳƻ ŎƛƭƧŜ 
ǇǊŜŘƳŜǘŀ ƛƴ ƪŀƪƻ ƧƛƘ ƭŀƘƪƻ ŘƻǎŜȌŜƧƻΦ aŜŘ ŀƪǘƛǾƴƻǎǘƛΣ ƪƛ 
ƧƛƘ ƭŀƘƪƻ ǑǘŜƧŜƳƻ ƪƻǘ ƻōǾŜȊƴƻǎǘƛ ǇǊƛ ǇǊŜŘƳŜǘǳΣ ǎƻŘƛƧƻ 
sodelovanje pri izdelavi skupinskega projekta ali celoviti 
ǊŜǑƛǘǾƛ ǇǊƻōƭŜƳŀ ǎ ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑtva in informatike, 
ǇǊŜŘǎǘŀǾƛǘŜǾ ǊŜǑƛǘǾŜ ƛƴ ǳǎǘǊŜȊƴŀ ŘƻƪǳƳŜƴǘŀŎƛƧŀ ƻȊƛǊƻƳŀ 
ǇƻǊƻőƛƭƻΦ tǊƛƳŜǊƛ ǇǊƻōƭŜƳƻǾ ŀƭƛ ǇǊƻƧŜƪǘƻǾ ƭŀƘƪƻ 
pokrivajo cel spekter vsebin: od povsem realno 
uporabnih ς na primer dokumentiran in objavljen 
ǇǊƛǎǇŜǾŜƪ ƪ ǾŜőƧŜƳǳ Ǿ ƳŜŘƴŀǊƻŘƴƛ ǎƪǳǇƴosti 
priznanemu odprtokodnemu projektu, predmetno 
ǘǳǘƻǊǎǘǾƻΣ ǇǊƛǇǊŀǾŜ ƛƴ ǾƻŘŜƴƧŀ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ƪǊƻȌƪŀ ƴŀ 
ƻǎƴƻǾƴƛ ŀƭƛ ǎǊŜŘƴƧƛ Ǒƻƭƛ Řƻ ǎǘǊƻƪƻǾƴŜ ǇƻƳƻőƛ ǇǊƛ 
ǊŀőǳƴŀƭƴƛǑƪƛƘ ǘŜƪƳƻǾŀƴƧƛƘΦ 
Predmet predstavlja nadgradnjo predmeta 
wŀőǳƴŀƭƴƛǑǘǾƻ Ǿ ǇǊŀƪǎƛ LΣ ǇǊƛ őŜƳŜr poudarja zlasti 
ǾƻŘŜƴƧŜ ǎƪǳǇƛƴŜ ƛƴ ǎǇŜŎƛŦƛőƴŜ ǇǊƻōƭŜƳŜ ƛƴ ǾƻŘǎǘǾŜƴŜ 
strategije. 
VSEBINA 
Skupinsko delo: skupinski projekt, individualni projekt, 
vloge v skupini, dokumentacija v skupinskem delu. 
Vodenje skupine. 
Upravljanje projekta: faze projekta, strategije, orodja, 
nadzor kakovosti, testiranje rezultata. Upravljanje s 
tveganji. Metodologije upravljanja projektov. 
Izgradnja in vodenje skupine: pomen skupinskega dela, 
upravljanje ljudi, potrebne komunikacijske spretnosti, 
ƳƻǘƛǾŀŎƛƧŀ őƭŀƴƻǾΣ ŘŜƭƻ ǎ ǎǘǊŀƴƪami. 

After an introductory lecture on the necessary 
background of the activities involved in the course, the 
students' activities include participation in a group 
project or the solution of a suitable problem from the 
field of computer and information science, presentation 
of the solution including all documentation or a written 
report. Examples of suitable problems or projects range 
from documented and published contributions to open 
internationally acknowledged open source projects, 
classes and lab work with students of primary or 
secondary schools, tutoring work at lower level courses. 
The course upgrades the subject material of Computer 
science in practice I, while further attention is given to 
team leadership and leadership strategies. 
  
CONTENTS 
Team work: ǘŜŀƳ ǇǊƻƧŜŎǘǎΣ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻƧŜŎǘΩǎ ǘŀǎƪǎ ƛƴ ŀ 
team, documenting team 
Analysis of task specifications: obtaining and analyzing 
specifications of the final consumer, functional and 
nonfunctional specifications, validation, managing 
modifications 
Project management: strategies, tools, quality control, 
testing. 
Documentation: technical, user, on-line, support. 
Practical team work 



tǊŀƪǘƛőƴƻ ŘŜƭƻ Ǿ ǎƪǳǇƛƴƛ 

 

Temeljna literatura in viri/Readings: 

S Berkun: The Art of Project Management (Theory in Practice) O'Reilly 2005 
T DeMarco, T Lister: Peopleware: Productive Projects and Teams. Dorset House Publishing. 1999. 
M Holcombe and F Ipate: Correct Systems: building business process solutions. Springer 
Vicens Q, Bourne PE (2007): Ten simple rules for a successful collaboration, PLoS Computational Biologyy 3(3): e44. 
YŜƭƭŜǊ DǳǎǘŀǾΣ .ƛƴŘŜǊ !ƴƴŜǘǘŜΣ ¢ƘƛŜƭ wƻƭŦ 5ƛŜǘƳŀǊ όмфффύΦ .ƻƭƧǑŀ ƳƻǘƛǾŀŎƛƧŀ ǳǎǇŜǑƴŜƧǑŜ ǳőŜƴƧŜΤ ¢ǊŜƴƛƴƎ ǳőƴƛƘ ƴŀǾŀŘΦ 
Ljubljana: Center za psƛƘƻŘƛŀƎƴƻǎǘƛőƴŀ ǎǊŜŘǎǘǾŀΦ 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ƻƳƻƎƻőƛǘƛ ƛƴ ǎ ƪǊŜŘƛǘƴƛƳƛ 
ǘƻőƪŀƳƛ ƻǾǊŜŘƴƻǘƛǘƛ ƴƧƛƘƻǾƻ ƛȊǾŜƴ ƪǳǊƛƪǳƭŀǊƴƻ 
strokovno, nepridobitno delo, ki je za profesionalno 
ǇǊƻŦƛƭƛǊŀƴƧŜ ǎǘǊƻƪƻǾƴƧŀƪŀ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜ ǇƻǘǊŜōƴƻΣ ŀ Ǝŀ ǳőƴƛ ƴŀőǊǘ ǎƛŎŜǊ ƴŜ Ǉƻkriva. 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ω Sposobnost strokovnega sporazumevanja v 
ŘƻƳŀőŜƳ ƛƴ Ǿ ǘǳƧŜƳ ƧŜȊƛƪǳ 

ω Sposobnost skupinskega dela v strokovnem okolju, 
ǾƻŘŜƴƧŜ ƳŀƴƧǑŜ ǎǘǊƻƪƻǾƴŜ ǎƪǳǇƛƴŜ 

ω Sposobnost administrativnega vodenja procesov, 
povezanih z raziskovanjem, industrijo, 
ƛȊƻōǊŀȌŜǾŀƴƧŜƳ ƛƴ ŘǊǳƎƛƳƛ ǇƻŘǊƻőƧƛ 

ω {Ǉƻǎƻōƴƻǎǘ ǇǊŜƴŀǑŀƴƧŀ ȊƴŀƴƧŀ ƛƴ ǇƛǎŀƴƧŀ Ǿ 
ŘƻƳŀőŜƳ ƛƴ ǘǳƧŜƳ ƧŜȊƛƪǳ 

tǊŜŘƳŜǘƴƻ ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ω {Ǉƻǎƻōƴƻǎǘ ŎŜƭƻǾƛǘŜ ƻōŘŜƭŀǾŜ ƳŀƴƧǑƛƘ ǇǊƻƧŜƪǘƻǾ ƛƴ 
ǊŜǑŜǾŀƴƧŀ ǇǊƻōƭŜƳƻǾ ƛȊ ǇǊŀƪǎŜ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛke. 

ω bŀǳőƛǘƛ ǎŜ ƛȊōǊŀǘƛ ǇǊƛƳŜǊƴƻ ƻǊƻŘƧŜ ƛƴ ǘŜƘƴƻƭƻƎƛƧƻ Ȋŀ 
ǊŜǑŜǾŀƴƧŜ ƪƻƴƪǊŜǘƴŜƎŀ ǇǊƻōƭŜƳŀ 

ω Razvijati sposobnosti za posredovanje znanja in 
ǇƻǇǳƭŀǊƛȊŀŎƛƧƻ ǊŀőǳƴŀƭƴƛǑƪƛƘ ȊƴŀƴƧ ƛƴ ǾŜǑőƛƴΦ 

{ƻŘŜƭƻǾŀƴƧŜ ǇǊƛ ǎƪǳǇƛƴǎƪŜƳ ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾΣ 
ǾƻŘŜƴƧŀ ƳŀƴƧǑŜ ǎƪǳǇƛƴŜΣ ǇǊƛǇǊŀǾƻ ƎǊŀŘƛǾΣ ƪƛ ǎƻ Ȋŀ 
vodenje take skupine potrebna, organizacijo in 
pridobivanje znanj, ki so potrebni za delo skupine, 
ǇǊƛǇǊŀǾƻ ǘŜǊƳƛƴǎƪŜƎŀ ƛƴ ǾǎŜōƛƴǎƪŜƎŀ ƴŀőǊǘŀ Ȋŀ ŘŜƭƻ 
skupine itd. 

The object of this course is to provide a framework for 
awarding study credit for extracurricular non-profit 
activities of students related to computer and 
information science that are not included in the 
curriculum of the study program and are necessary for a 
well formed expert in the field. 
General competences: 
ω The ability of professional communication in the 

native language as well as a foreign language 
ω The ability of teamwork within the professional 

environment; management of a small professional 
team 

ω The ability for administrative management of 
processes related to research, industry, education 
and other fields 

ω The ability of knowledge transfer and writing skills 
in the native language as well as a foreign language. 

Subject specific competences: 
ω Completing smaller practical projects and solve 

problems in the fields of computer and information 
science 

ω Obtaining the knowhow to choose the suitable 
tools and technologies for a specific problem 

ω Developing teaching skills and means for 
popularizing computer and information science 
topics and issues. 

ω Participating in group solutions, organizing and 
supervising the work of a smaller group including 
the preparation of the necessary materials, 
planning group work, etc. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
-spoznal osnovne zakonitosti pri posredovanju znanja in 
ǇƻǇǳƭŀǊƛȊŀŎƛƧƛ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ǇƻŘǊƻőƧŀ ƳŀƴƧǑƛ ǎƪǳǇƛƴƛ 
ǇǊŜŘǾǎŜƳ ƳƭŀƧǑƛƘ őƭŀƴƻǾΣ 
-ǎǇƻȊƴŀƭ ƻǊƎŀƴƛȊŀŎƛƧƻ ŘŜƭŀ Ǿ ƳŀƴƧǑƛƘ ǎƪǳǇƛƴŀƘΣ 
-znal administrativno voditi procese v zvezi z 
ǊŀȊƛǎƪƻǾŀƭƴƛƳƛ ƛƴκŀƭƛ ǇŜŘŀƎƻǑƪƛƳƛ ŀƪǘƛǾƴƻǎǘƳƛΣ 
-razumel pomen in uporabo takih znanj pri strokovnem 
ŘŜƭǳ ǎǘǊƻƪƻǾƴƧŀƪŀ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
informatike, 
-znal pisno posredovati rezultate dela. 

Upon completion of the course the student will learn: 
-basic educational principles and teaching practice in 
the process of introducing computer science topics to 
smaller groups of younger students, 
- to organize group work, 
- to administer processes related to research and/or 
education, 
- learn to understand the role of such competencies in 
the work of an expert in the field of computer and 
information science, 
-to communicate work results in written manner. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 



tǊŜŘŀǾŀƴƧŀΣ ƳŜƴǘƻǊǎƪƛ ƛƴ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǘŜǊ 
ǎǇǊŜƳƭƧŀƴƧŀ ŘŜƭŀ ǑǘǳŘŜƴǘŀΣ Ȋ ǳǎǘƴƛƳ ƴŀǎǘƻǇƻƳ ƻō 
ȊŀƪƭƧǳőƪǳ ǎŜƳŜǎǘǊŀΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎƪǳǇƛƴǎƪŜƳ 
delu pri seminarjih. 

Lectures, individual work with students and smaller 
groups of students, seminars with oral presentations 
with special emphasis on group work. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
ǇǊƻƧŜƪǘύΥ bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ 
naloge, projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

 Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ  Final (written and oral exam) 

Ocene: opravil z odliko, opravil ali ni opravil (v 
skladu s Statutom UL). 

 Grading: passed with excellence, passed or 
failed (according to the Statute of UL). 

 

Reference nosilca/Lecturer's references: 

мΦ CLW!±¿Σ DŀǑǇŜǊΣ ²hh5Σ 5ŀǾƛŘ wƛŎƘŀǊŘΦ DǊŀǇƘ ƳƛƴƻǊǎ ŀƴŘ ƳƛƴƛƳǳƳ ŘŜƎǊŜŜΦ ¢ƘŜ 9ƭŜŎǘǊƻƴƛŎ ƧƻǳǊƴŀƭ ƻŦ 
combinatorics, ISSN 1077-8926. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.). 
нΦ 5¦Wah±L0Σ ±ƛŘŀΣ CLW!±¿Σ DŀǑǇŜǊΣ Whw9¢Σ DǿŜƴŀšƭΣ {¦[!bY9Σ ¢ƘƻƳΣ ²hh5Σ 5ŀvid Richard. On the maximum 
number of cliques in a graph embedded in a surface. European journal of combinatorics, ISSN 0195-6698, 2011, vol. 
32, no. 8, str. 1244-1252. 
оΦ ![!aΣ aǳƘŀƳƳŀŘ WŀǿŀƘŜǊǳƭΣ /I!t[L/YΣ {ǘŜǾŜƴΣ CLW!±¿Σ DŀǑǇŜǊΣ Y!¦Ca!bbΣ aƛŎƘŀŜƭΣ Yh.h¦ROV, Stephen G., 
PUPYREV, Sergey. Threshold-coloring and unit-ŎǳōŜ ŎƻƴǘŀŎǘ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ƎǊŀǇƘǎΦ ±Υ .w!b5{¢&5¢Σ !ƴŘǊŜŀǎ 
όǳǊΦύΣ W!b{9bΣ Yƭŀǳǎ όǳǊΦύΣ w9L{/I¦YΣ wǸŘƛƎŜǊ όǳǊΦύΦ DǊŀǇƘ-theoretic concepts in computer science : 39th 
International Workshop, WG нлмоΣ [ǸōŜŎƪΣ DŜǊƳŀƴȅΣ WǳƴŜ мф-21, 2013 : revised papers, WG 2013, 39th 
International Workshop on Graph-Theoretic Concepts in Computer Science, June 19 - нмΣ нлмоΣ [ǸōŜŎƪΣ DŜǊƳŀƴȅΣ 
(Lecture notes in computer science, ISSN 0302-9743, 8165). Heidelberg [etc.]: Springer. cop. 2013, str. 26-37. 
пΦ CLW!±¿Σ DŀǑǇŜǊΣ tL{!b{YLΣ ¢ƻƳŀȌΣ w¦{Σ WŜǊƴŜƧΦ {ǘǊƻƴƎ ǘǊŀŎŜǎ ƳƻŘŜƭ ƻŦ ǎŜƭŦ-assembly polypeptide structures. 
MATCH Communications in Mathematical and in Computer Chemistry, ISSN 0340-6253, 2014, vol. 71, no. 1, str. 
199-212. 
рΦ CLW!±¿Σ DŀǑǇŜǊΣ b!Y!ah¢hΣ !ǘǎǳƘƛǊƻΦ hŘŘ ŎƻƳǇƭŜǘŜ ƳƛƴƻǊǎ ƛƴ ŜǾŜƴ ŜƳōŜŘŘƛƴƎǎ ƻƴ ǎǳǊŦŀŎŜǎΦ 5ƛǎŎǊŜǘŜ 
Mathematics, ISSN 0012-365X. [Print ed.], 2016, vol. 339, iss. 1, str. 165-178. 
Celotna bibliografija je dostopna na SICRISu: http://www.sicris.si/search/rsr.aspx?lang=slv&id=9390. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: wŀőǳƴŀƭƴƛǑǘǾƻ Ǿ ǇǊŀƪǎƛ LL 

Course title: Computer Science in Practice II 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ  Letni, Zimski 

 

Univerzitetna koda predmeta/University course code: 63242 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

5    40 45 3 

 

Nosilec predmeta/Lecturer: DŀǑǇŜǊ CƛƧŀǾȌ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

bŀ ǳǾƻŘƴƛƘ ǇǊŜŘŀǾŀƴƧƛƘ ǑǘǳŘŜƴǘƻƳ ǇƻƧŀǎƴƛƳƻ ŎƛƭƧŜ 
ǇǊŜŘƳŜǘŀ ƛƴ ƪŀƪƻ ƧƛƘ ƭŀƘƪƻ ŘƻǎŜȌŜƧƻΦ aŜŘ ŀƪǘƛǾƴƻǎǘƛΣ ƪƛ 
ƧƛƘ ƭŀƘƪƻ ǑǘŜƧŜƳƻ ƪƻǘ ƻōǾŜȊƴƻǎǘƛ ǇǊƛ ǇǊŜŘƳŜǘǳΣ ǎƻŘƛƧƻ 
sodelovanje pri izdelavi skupinskega projekta ali celoviti 
ǊŜǑƛǘǾƛ ǇǊƻōƭŜƳŀ ǎ ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑtva in informatike, 
ǇǊŜŘǎǘŀǾƛǘŜǾ ǊŜǑƛǘǾŜ ƛƴ ǳǎǘǊŜȊƴŀ ŘƻƪǳƳŜƴǘŀŎƛƧŀ ƻȊƛǊƻƳŀ 
ǇƻǊƻőƛƭƻΦ tǊƛƳŜǊƛ ǇǊƻōƭŜƳƻǾ ŀƭƛ ǇǊƻƧŜƪǘƻǾ ƭŀƘƪƻ 
pokrivajo cel spekter vsebin: od povsem realno 
uporabnih ς na primer dokumentiran in objavljen 
ǇǊƛǎǇŜǾŜƪ ƪ ǾŜőƧŜƳǳ Ǿ ƳŜŘƴŀǊƻŘƴƛ ǎƪǳǇƴosti 
priznanemu odprtokodnemu projektu, predmetno 
ǘǳǘƻǊǎǘǾƻΣ ǇǊƛǇǊŀǾŜ ƛƴ ǾƻŘŜƴƧŀ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ƪǊƻȌƪŀ ƴŀ 
ƻǎƴƻǾƴƛ ŀƭƛ ǎǊŜŘƴƧƛ Ǒƻƭƛ Řƻ ǎǘǊƻƪƻǾƴŜ ǇƻƳƻőƛ ǇǊƛ 
ǊŀőǳƴŀƭƴƛǑƪƛƘ ǘŜƪƳƻǾŀƴƧƛƘΦ 
Predmet predstavlja nadgradnjo predmeta 
wŀőǳƴŀƭƴƛǑǘǾƻ Ǿ ǇǊŀƪǎƛ LΣ ǇǊƛ őŜƳŜr poudarja zlasti 
ǾƻŘŜƴƧŜ ǎƪǳǇƛƴŜ ƛƴ ǎǇŜŎƛŦƛőƴŜ ǇǊƻōƭŜƳŜ ƛƴ ǾƻŘǎǘǾŜƴŜ 
strategije. 
VSEBINA 
Skupinsko delo: skupinski projekt, individualni projekt, 
vloge v skupini, dokumentacija v skupinskem delu. 
Vodenje skupine. 
Upravljanje projekta: faze projekta, strategije, orodja, 
nadzor kakovosti, testiranje rezultata. Upravljanje s 
tveganji. Metodologije upravljanja projektov. 
Izgradnja in vodenje skupine: pomen skupinskega dela, 
upravljanje ljudi, potrebne komunikacijske spretnosti, 
motivacija őƭŀƴƻǾΣ ŘŜƭƻ ǎ ǎǘǊŀƴƪŀƳƛΦ 

After an introductory lecture on the necessary 
background of the activities involved in the course, the 
students' activities include participation in a group 
project or the solution of a suitable problem from the 
field of computer and information science, presentation 
of the solution including all documentation or a written 
report. Examples of suitable problems or projects range 
from documented and published contributions to open 
internationally acknowledged open source projects, 
classes and lab work with students of primary or 
secondary schools, tutoring work at lower level courses. 
The course upgrades the subject material of Computer 
science in practice I, while further attention is given to 
team leadership and leadership strategies. 
  
CONTENTS 
Team work: ǘŜŀƳ ǇǊƻƧŜŎǘǎΣ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻƧŜŎǘΩǎ ǘŀǎƪǎ ƛƴ ŀ 
team, documenting team 
Analysis of task specifications: obtaining and analyzing 
specifications of the final consumer, functional and 
nonfunctional specifications, validation, managing 
modifications 
Project management: strategies, tools, quality control, 
testing. 
Documentation: technical, user, on-line, support. 
Practical team work 



tǊŀƪǘƛőƴƻ ŘŜƭƻ Ǿ ǎƪǳǇƛƴƛ 

 

Temeljna literatura in viri/Readings: 

S Berkun: The Art of Project Management (Theory in Practice) O'Reilly 2005 
T DeMarco, T Lister: Peopleware: Productive Projects and Teams. Dorset House Publishing. 1999. 
M Holcombe and F Ipate: Correct Systems: building business process solutions. Springer 
Vicens Q, Bourne PE (2007): Ten simple rules for a successful collaboration, PLoS Computational Biologyy 3(3): e44. 
YŜƭƭŜǊ DǳǎǘŀǾΣ .ƛƴŘŜǊ !ƴƴŜǘǘŜΣ ¢ƘƛŜƭ wƻƭŦ 5ƛŜǘƳŀǊ όмфффύΦ .ƻƭƧǑŀ ƳƻǘƛǾŀŎƛƧŀ ǳǎǇŜǑƴŜƧǑŜ ǳőŜƴƧŜΤ ¢ǊŜƴƛƴƎ ǳőƴƛƘ ƴŀǾŀŘΦ 
Ljubljana: Center za psƛƘƻŘƛŀƎƴƻǎǘƛőƴŀ ǎǊŜŘǎǘǾŀΦ 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ƻƳƻƎƻőƛǘƛ ƛƴ ǎ ƪǊŜŘƛǘƴƛƳƛ 
ǘƻőƪŀƳƛ ƻǾǊŜŘƴƻǘƛǘƛ ƴƧƛƘƻǾƻ ƛȊǾŜƴ ƪǳǊƛƪǳƭŀǊƴƻ 
strokovno, nepridobitno delo, ki je za profesionalno 
ǇǊƻŦƛƭƛǊŀƴƧŜ ǎǘǊƻƪƻǾƴƧŀƪŀ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
ƛƴŦƻǊƳŀǘƛƪŜ ǇƻǘǊŜōƴƻΣ ŀ Ǝŀ ǳőƴƛ ƴŀőǊǘ ǎƛŎŜǊ ƴŜ Ǉƻkriva. 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ω Sposobnost strokovnega sporazumevanja v 
ŘƻƳŀőŜƳ ƛƴ Ǿ ǘǳƧŜƳ ƧŜȊƛƪǳ 

ω Sposobnost skupinskega dela v strokovnem okolju, 
ǾƻŘŜƴƧŜ ƳŀƴƧǑŜ ǎǘǊƻƪƻǾƴŜ ǎƪǳǇƛƴŜ 

ω Sposobnost administrativnega vodenja procesov, 
povezanih z raziskovanjem, industrijo, 
ƛȊƻōǊŀȌŜǾŀƴƧŜƳ ƛƴ ŘǊǳƎƛƳƛ ǇƻŘǊƻőƧƛ 

ω {Ǉƻǎƻōƴƻǎǘ ǇǊŜƴŀǑŀƴƧŀ ȊƴŀƴƧŀ ƛƴ ǇƛǎŀƴƧŀ Ǿ 
ŘƻƳŀőŜƳ ƛƴ ǘǳƧŜƳ ƧŜȊƛƪǳ 

tǊŜŘƳŜǘƴƻ ǎǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ω {Ǉƻǎƻōƴƻǎǘ ŎŜƭƻǾƛǘŜ ƻōŘŜƭŀǾŜ ƳŀƴƧǑƛƘ ǇǊƻƧŜƪǘƻǾ ƛƴ 
ǊŜǑŜǾŀƴƧŀ ǇǊƻōƭŜƳƻǾ ƛȊ ǇǊŀƪǎŜ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛke. 

ω bŀǳőƛǘƛ ǎŜ ƛȊōǊŀǘƛ ǇǊƛƳŜǊƴƻ ƻǊƻŘƧŜ ƛƴ ǘŜƘƴƻƭƻƎƛƧƻ Ȋŀ 
ǊŜǑŜǾŀƴƧŜ ƪƻƴƪǊŜǘƴŜƎŀ ǇǊƻōƭŜƳŀ 

ω Razvijati sposobnosti za posredovanje znanja in 
ǇƻǇǳƭŀǊƛȊŀŎƛƧƻ ǊŀőǳƴŀƭƴƛǑƪƛƘ ȊƴŀƴƧ ƛƴ ǾŜǑőƛƴΦ 

{ƻŘŜƭƻǾŀƴƧŜ ǇǊƛ ǎƪǳǇƛƴǎƪŜƳ ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾΣ 
ǾƻŘŜƴƧŀ ƳŀƴƧǑŜ ǎƪǳǇƛƴŜΣ ǇǊipravo gradiv, ki so za 
vodenje take skupine potrebna, organizacijo in 
pridobivanje znanj, ki so potrebni za delo skupine, 
ǇǊƛǇǊŀǾƻ ǘŜǊƳƛƴǎƪŜƎŀ ƛƴ ǾǎŜōƛƴǎƪŜƎŀ ƴŀőǊǘŀ Ȋŀ ŘŜƭƻ 
skupine itd. 

The object of this course is to provide a framework for 
awarding study credit for extracurricular non-profit 
activities of students related to computer and 
information science that are not included in the 
curriculum of the study program and are necessary for a 
well formed expert in the field. 
General competences: 
ω The ability of professional communication in the 

native language as well as a foreign language 
ω The ability of teamwork within the professional 

environment; management of a small professional 
team 

ω The ability for administrative management of 
processes related to research, industry, education 
and other fields 

ω The ability of knowledge transfer and writing skills 
in the native language as well as a foreign language. 

Subject specific competences: 
ω Completing smaller practical projects and solve 

problems in the fields of computer and information 
science 

ω Obtaining the knowhow to choose the suitable 
tools and technologies for a specific problem 

ω Developing teaching skills and means for 
popularizing computer and information science 
topics and issues. 

ω Participating in group solutions, organizing and 
supervising the work of a smaller group including 
the preparation of the necessary materials, 
planning group work, etc. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ȊŀƪƭƧǳőƪǳ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
-spoznal osnovne zakonitosti pri posredovanju znanja in 
ǇƻǇǳƭŀǊƛȊŀŎƛƧƛ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ǇƻŘǊƻőƧŀ ƳŀƴƧǑƛ ǎƪǳǇƛƴƛ 
ǇǊŜŘǾǎŜƳ ƳƭŀƧǑƛƘ őƭŀƴƻǾΣ 
-ǎǇƻȊƴŀƭ ƻǊƎŀƴƛȊŀŎƛƧƻ ŘŜƭŀ Ǿ ƳŀƴƧǑƛƘ ǎƪǳǇƛƴŀƘΣ 
-znal administrativno voditi procese v zvezi z 
ǊŀȊƛǎƪƻǾŀƭƴƛƳƛ ƛƴκŀƭƛ ǇŜŘŀƎƻǑƪƛƳƛ ŀƪǘƛǾƴƻǎǘƳƛΣ 
-razumel pomen in uporabo takih znanj pri strokovnem 
ŘŜƭǳ ǎǘǊƻƪƻǾƴƧŀƪŀ ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
informatike, 
-znal pisno posredovati rezultate dela. 

Upon completion of the course the student will learn: 
-basic educational principles and teaching practice in 
the process of introducing computer science topics to 
smaller groups of younger students, 
- to organize group work, 
- to administer processes related to research and/or 
education, 
- learn to understand the role of such competencies in 
the work of an expert in the field of computer and 
information science, 
-to communicate work results in written manner. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 



tǊŜŘŀǾŀƴƧŀΣ ƳŜƴǘƻǊǎƪƛ ƛƴ ǎŜƳƛƴŀǊǎƪƛ ƴŀőƛƴ ŘŜƭŀ ǘŜǊ 
ǎǇǊŜƳƭƧŀƴƧŀ ŘŜƭŀ ǑǘǳŘŜƴǘŀΣ Ȋ ǳǎǘƴƛƳ ƴŀǎǘƻǇƻƳ ƻō 
ȊŀƪƭƧǳőƪǳ ǎŜƳŜǎǘǊŀΦ tƻǎŜōŜƴ ǇƻǳŘŀǊŜƪ ƧŜ ƴŀ ǎƪǳǇƛƴǎƪŜƳ 
delu pri seminarjih. 

Lectures, individual work with students and smaller 
groups of students, seminars with oral presentations 
with special emphasis on group work. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: opravil z odliko, opravil ali ni opravil (v 
skladu s Statutom UL). 

 Grading: passed with excellence, passed or 
failed (according to the Statute of UL). 

 

Reference nosilca/Lecturer's references: 

мΦ CLW!±¿Σ DŀǑǇŜǊΣ ²hh5Σ 5ŀǾƛŘ wƛŎƘŀǊŘΦ DǊŀǇƘ ƳƛƴƻǊǎ ŀƴŘ ƳƛƴƛƳǳƳ ŘŜƎǊŜŜΦ ¢ƘŜ 9ƭŜŎǘǊƻƴƛŎ ƧƻǳǊƴŀƭ ƻŦ 
combinatorics, ISSN 1077-8926. [Online ed.], 2010, vol. 17, no. 1, r151 (30 str.). 
нΦ 5¦Wah±L0Σ ±ƛŘŀΣ CLW!±¿Σ DŀǑǇŜǊΣ Whw9¢Σ DǿŜƴŀšƭΣ {¦[!bY9Σ ¢ƘƻƳΣ ²hh5Σ 5ŀvid Richard. On the maximum 
number of cliques in a graph embedded in a surface. European journal of combinatorics, ISSN 0195-6698, 2011, vol. 
32, no. 8, str. 1244-1252. 
оΦ ![!aΣ aǳƘŀƳƳŀŘ WŀǿŀƘŜǊǳƭΣ /I!t[L/YΣ {ǘŜǾŜƴΣ CLW!±¿Σ DŀǑǇŜǊΣ Y!¦Ca!bbΣ aƛŎƘŀŜƭΣ Yh.h¦ROV, Stephen G., 
PUPYREV, Sergey. Threshold-coloring and unit-ŎǳōŜ ŎƻƴǘŀŎǘ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ƎǊŀǇƘǎΦ ±Υ .w!b5{¢&5¢Σ !ƴŘǊŜŀǎ 
όǳǊΦύΣ W!b{9bΣ Yƭŀǳǎ όǳǊΦύΣ w9L{/I¦YΣ wǸŘƛƎŜǊ όǳǊΦύΦ DǊŀǇƘ-theoretic concepts in computer science : 39th 
International Workshop, WG нлмоΣ [ǸōŜŎƪΣ DŜǊƳŀƴȅΣ WǳƴŜ мф-21, 2013 : revised papers, WG 2013, 39th 
International Workshop on Graph-Theoretic Concepts in Computer Science, June 19 - нмΣ нлмоΣ [ǸōŜŎƪΣ DŜǊƳŀƴȅΣ 
(Lecture notes in computer science, ISSN 0302-9743, 8165). Heidelberg [etc.]: Springer. cop. 2013, str. 26-37. 
пΦ CLW!±¿Σ DŀǑǇŜǊΣ tL{!b{YLΣ ¢ƻƳŀȌΣ w¦{Σ WŜǊƴŜƧΦ {ǘǊƻƴƎ ǘǊŀŎŜǎ ƳƻŘŜƭ ƻŦ ǎŜƭŦ-assembly polypeptide structures. 
MATCH Communications in Mathematical and in Computer Chemistry, ISSN 0340-6253, 2014, vol. 71, no. 1, str. 
199-212. 
рΦ CLW!±¿Σ DŀǑǇŜǊΣ b!Y!ah¢hΣ !ǘǎǳƘƛǊƻΦ hŘŘ ŎƻƳǇƭŜǘŜ ƳƛƴƻǊǎ ƛƴ ŜǾŜƴ ŜƳōŜŘŘƛƴƎǎ ƻƴ ǎǳǊŦŀŎŜǎΦ 5ƛǎŎǊŜǘŜ 
Mathematics, ISSN 0012-365X. [Print ed.], 2016, vol. 339, iss. 1, str. 165-178. 
Celotna bibliografija je dostopna na SICRISu: 
http://www.sicris.si/search/rsr.aspx?lang=slv&id=9390. 
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Predmet: Razvoj informacijskih sistemov 

Course title: Information Systems Development 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 63252 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 20 10   105 6 

 

Nosilec predmeta/Lecturer: Marko Bajec         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

predavanja: 
LΦ {ǇƭƻǑƴƻ ƻ ǊŀȊǾƻƧǳ L{ 
мΦ ƻǇƛǎ ȌƛǾƭƧŜƴƧǎƪƛƘ ƳƻŘŜƭƻǾ ǊŀȊǾƻƧŀ L{ 
2. pristopi in metodologije razvoja IS 
3. problem obvladovanja kakovosti razvoja IS; 
  
II. Strukturni razvoj 
4. osnove strukturnega razvoja; 
5. predstavitev osnovnih aktivnosti strukturnega 
razvoja; 
  
III. Objektni razvoj 
6. osnove objektnega razvoja; 
7. predstavitev osnovnih aktivnosti objektnega razvoja; 
8. primerjava objektni-strukturni razvoj; 
  
IV. Sodobne lahke in agilne metodologije 
9. predstavitev osnovnih konceptov; 
10. predstavitev dobrih praks; 
11. konkretni primeri lahkih in agilnih pristopov. 

Lectures: 
I. General information about IS development 
1. software development life cycles; 
2. IS development approaches and methods; 
3. Managing quality of IS development; 
  
II. Structured IS development 
4. Basics of structured IS development; 
5. Main activities of structured IS development; 
  
III. Object-oriented development 
6. Basics of object-oriented IS development; 
7. Main activities of object-oriented IS development; 
8. Comparison of structured and object- oriented IS 
development; 
  
IV. Light and agile methods for IS development 
9. Basic concepts; 
10. Good practices; 
11. Examples of light and agile approaches. 

 

Temeljna literatura in viri/Readings: 

Jeffrey A. Hoffer, Joey George, Joe Valacich (2013), Modern Systems Analysis and Design (7th Edition), Addison-
Wesley. 
Martin Fowler (2003). UML Distilled: A Brief Guide to the Standard Object Modeling Language, Third Edition. 
Addison-Wesley. 
Thomas A. Pender (2002). UML Weekend Crash Course. Wiley Publishing. 



Per Kroll, Philippe Kruchten, Grady Booch (2003), The Rational Unified Process Made Easy: A Practitioner's Guide to 
the RUP), Addison-Wesley. 
Martin, C. Robert (2003). Agile Software Development: Principles, Patterns and Practices. Prentice Hall. 
Cockburn, A (2006). Agile Software Development (2nd Edition). Pearson Education. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘŜ ƴŀǳőƛǘƛ ǎƛǎǘŜƳŀǘƛőƴƛƘ ƛƴ 
discipliniranih pristopov k razvoju informacijskih 
sistemov. V okviru predmeta bodo predstavljeni tako 
ǘǊŀŘƛŎƛƻƴŀƭƴƛ ƪƻǘ ǘǳŘƛ ƳƻŘŜǊƴŜƧǑƛ ǇǊƛǎǘƻǇƛ ƪ ǊŀȊǾƻƧǳ 
informacijskih sistemov. 
{ǇƭƻǑƴŜ ƪƻƳǇŜǘŜƴŎŜΥ 
ω Sposƻōƴƻǎǘ ƪǊƛǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΤ 
ω wŀȊǾƻƧ ǎǇǊŜǘƴƻǎǘƛ ǎ ƪǊƛǘƛőƴƛƳΣ ŀƴŀƭƛǘƛőƴƛƳ ƛƴ 
ǎƛƴǘŜǘƛőƴƛƳ ǊŀȊƳƛǑƭƧŀƴƧŜƳΤ 

ω {Ǉƻǎƻōƴƻǎǘ ŘŜŦƛƴƛǊŀƴƧŀΣ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ 
ǎǘǊƻƪƻǾƴƛƘ ƛȊȊƛǾƻǾ ǎ ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
informatike; 

ω Sposobnost uporabe pridobljenega znanja za 
ǎŀƳƻǎǘƻƧƴƻ ǊŜǑŜǾŀƴƧŜ ǇǊƻōƭŜƳƻǾΤ ǎǇƻǎƻōƴƻǎǘ 
izpopolnjevanja pridobljenega znanja; 

ω Sposobnost timskega dela v profesionalnem okolju; 
ω ±ƻŘŜƴƧŜ ƳŀƴƧǑŜƎŀ ǎǘǊƻƪƻǾƴŜƎŀ ǘƛƳŀΦ 
{ǇŜŎƛŦƛőƴŜ ƪƻƳǇŜǘŜƴŎŜ 
ω {Ǉƻǎƻōƴƻǎǘ ǎŀƳƻǎǘƻƧƴŜƎŀ ƛȊǾŀƧŀƴƧŀ ƭŀȌƧƛƘ ƛƴ 
ȊŀƘǘŜǾƴŜƧǑƛƘ ƛƴȌŜƴƛǊǎƪƛh ter organizacijskih nalog na 
ŘƻƭƻőŜƴƛƘ ƻȌƧƛƘ ǇƻŘǊƻőƧƛƘ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ 
informatike. 

ω Osnovno znanje in spretnosti, ki so potrebni za 
ƴŀŘŀƭƧŜǾŀƴƧŜ ǑǘǳŘƛƧŀ ƴŀ ŘǊǳƎƛ ōƻƭƻƴƧǎƪƛ ǎǘƻǇƴƧƛΦ 

The goal of this course is to teach students how to 
manage non-trivial IS development using systematical 
and disciplined approaches. Within the course the 
students will learn both, traditional and modern 
approaches and principles of IS development. 
General competencies: 
ω Ability of critical thinking; 
ω Developing skills in critical, analytical and synthetic 

thinking; 
ω The ability to define, understand and solve creative 

professional challenges in computer and 
information science; 

ω The ability to apply acquired knowledge in 
independent work for solving technical and 
scientific problems in computer and information 
science; the ability to upgrade acquired knowledge; 

ω The ability of teamwork within the professional 
environment; management of a small professional 
team. 

Specific competencies: 
ω The ability to independently perform both less 

demanding and complex engineering and 
organisational tasks in certain narrow areas and 
independently solve specific well-defined tasks in 
computer and information science. 

Basic skills in computer and information science, 
allowing the continuation of studies in the second study 
cycle.studies in the second study cycle. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ȊŀƪƭƧǳőŜƴŜƳ ƳƻŘǳƭǳ ōƻŘƻ ǑǘǳŘŜƴǘƛ ȊƳƻȌƴƛΥ 
ω ƴŀőǊǘƻǾŀǘƛ ŜƴƻǎǘŀǾƴŜ ƛƴ ƪƻƳǇƭŜƪǎƴŜƧǑŜ L{Σ 
ω analizirati zahteve za razvoj ali nakup IS, 
ω klasificirati vrste IS glede na njihove lastnosti, ki so 

pomembne za razvoj, 
ω ƛȊōǊŀǘƛ ƴŀƧǇǊƛƳŜǊƴŜƧǑŜ ǇƻǎǘƻǇƪŜ ƛƴ ǘŜƘƴƛƪŜ Ȋŀ 

posamezen primer razvoja ali nakupa IS, 
ω ƻŎŜƴƛǘƛ ǇǊƛƳŜǊƴƻǎǘ ǇƻǎŀƳŜȊƴƛƘ ƳŜǘƻŘƻƭƻǑƪƛƘ 

pristopov za konkreten primer razvoja ali nakupa IS, 
ω ǊŀȊƭƛƪƻǾŀǘƛ ƳŜŘ ȌƛǾƭƧŜƴƧǎƪƛƳƛ Ŏƛƪƭƛ ǊŀȊǾƻƧŀ L{Φ 

After successfully completing the course, the students 
will be able to: 
design simple and complex IS, 
analyze requirements for development or procurement 
of IS, 
classify IS types based on their characteristics important 
for development, 
select most appropriate approaches and techniques for 
individual cases of IS development/procurement, 
evaluate methodological guidelines for their suitability 
in individual cases of IS development/procurement, 
differentiate among various IS development cycles. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ǊŀőǳƴǎƪŜ ǾŀƧŜ Ȋ ǳǎǘƴƛƳƛ ƴŀǎǘƻǇƛΣ ǇǊƻƧŜƪǘƴƛ 
ƴŀőƛƴ ŘŜƭŀΦ 

Lectures, exercises, project work. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 



{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

  
1. BAJEC, Marko, KRISPER, Marjan. Agilne metodologije razvoja informacijskih sistemov. Uporab. inform. (Ljubl.), 
ŀǇǊΦΣ ƳŀƧΣ ƧǳƴΦ нллоΣ ƭŜǘƴΦ ммΣ ǑǘΦ нΣ ǎǘǊΦ су-76, ilustr. [COBISS.SI-ID 3679060] 
ƪŀǘŜƎƻǊƛƧŀΥ м/ ό½нύΤ ǳǇƻǑǘŜǾŀƴŀ ǳǾǊǎǘƛǘŜǾΥ a.tΤ ǘƛǇƻƭƻƎƛƧƻ ƧŜ ǾŜǊƛŦƛŎƛǊŀƭ h{L/¢ 
ǘƻőƪŜΥ мрΣ ǑǘΦ ŀǾǘƻǊƧŜǾΥ н 
2. .!W9/Σ aŀǊƪƻΣ ±!±th¢L2Σ 5ŀƳƧŀƴΣ YwL{t9wΣ aarjan. Practice-driven approach for creating project-specific 
software development methods. Inf. softw. technol.. [Print ed.], 2007, vol. 49, no. 4, str. [345]-365, ilustr. 
[COBISS.SI-ID 5815124], [JCR, WoSΣ ǑǘΦ ŎƛǘŀǘƻǾ Řƻ нпΦ рΦ нлммΥ млΣ ōǊŜȊ ŀǾǘƻŎƛǘŀǘƻǾΥ тΣ ƴƻǊƳƛǊŀƴƻ ǑǘΦ ŎƛǘŀǘƻǾΥ сϐ 
ƪŀǘŜƎƻǊƛƧŀΥ м!о ό½мύΤ ǳǇƻǑǘŜǾŀƴŀ ǳǾǊǎǘƛǘŜǾΥ {/LΤ ǘƛǇƻƭƻƎƛƧƻ ƧŜ ǾŜǊƛŦƛŎƛǊŀƭ h{L/¢ 
ǘƻőƪŜΥ нмΦфрΣ ǑǘΦ ŀǾǘƻǊƧŜǾΥ о 
3. .!W9/Σ aŀǊƪƻΣ ±!±th¢L2Σ 5ŀƳƧŀƴΦ ! ŦǊŀƳŜǿƻǊƪ ŀƴŘ ǘƻƻƭ-support for reengineering software development 
methods. Informatica (Vilnius), 2008, vol. 19, no. 3, str. 321-344, ilustr. [COBISS.SI-ID 6701396], [JCR, WoSΣ ǑǘΦ 
citatov do 6. 5. 2011: 2, brez avǘƻŎƛǘŀǘƻǾΥ нΣ ƴƻǊƳƛǊŀƴƻ ǑǘΦ ŎƛǘŀǘƻǾΥ нϐ 
ƪŀǘŜƎƻǊƛƧŀΥ м!о ό½мύΤ ǳǇƻǑǘŜǾŀƴŀ ǳǾǊǎǘƛǘŜǾΥ {/LΤ ǘƛǇƻƭƻƎƛƧƻ ƧŜ ǾŜǊƛŦƛŎƛǊŀƭ h{L/¢ 
ǘƻőƪŜΥ отΦурΣ ǑǘΦ ŀǾǘƻǊƧŜǾΥ н 
4. ±!±th¢L2Σ 5ŀƳƧŀƴΣ .!W9/Σ aŀǊƪƻΦ !ƴ ŀǇǇǊƻŀŎƘ ŦƻǊ ŎƻƴŎǳǊǊŜƴǘ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ǎƻŎƛŀƭ ŀǎǇŜŎǘǎ of 
software development methodologies. Inf. softw. technol.. [Print ed.], 2009, vol. 51, no. 2, str. 528-545, ilustr. 
[COBISS.SI-ID 6803284], [JCR, WoSΣ ǑǘΦ ŎƛǘŀǘƻǾ Řƻ сΦ уΦ нлммΥ оΣ ōǊŜȊ ŀǾǘƻŎƛǘŀǘƻǾΥ нΣ ƴƻǊƳƛǊŀƴƻ ǑǘΦ ŎƛǘŀǘƻǾΥ нϐ 
ƪŀǘŜƎƻǊƛƧŀΥ м!м ό½мύΤ ǳǇƻǑǘŜǾŀƴŀ ǳǾǊǎǘƛǘŜǾΥ {/LΤ ǘƛǇƻƭƻƎƛƧƻ ƧŜ ǾŜǊƛŦƛŎƛǊŀƭ h{L/¢ 
ǘƻőƪŜΥ рнΦрфΣ ǑǘΦ ŀǾǘƻǊƧŜǾΥ н 
5. ¿±!b¦¢Σ .ƻǑǘƧŀƴΣ .AJEC, Marko. A tool for IT process construction. Inf. softw. technol.. [Print ed.], Apr. 2010, vol. 
52, no. 4, str. 397-410, ilustr. [COBISS.SI-ID 7558484], [JCR, WoSΣ ǑǘΦ ŎƛǘŀǘƻǾ Řƻ тΦ рΦ нлмлΥ лΣ ōǊŜȊ ŀǾǘƻŎƛǘŀǘƻǾΥ лΣ 
ƴƻǊƳƛǊŀƴƻ ǑǘΦ ŎƛǘŀǘƻǾΥ лϐ 
ƪŀǘŜƎƻǊƛƧŀΥ м!м ό½мύΤ ǳǇƻǑǘŜǾŀƴŀ ǳǾǊǎǘƛǘŜǾΥ {/LΤ ǘƛǇƻƭƻƎƛƧƻ ƧŜ ǾŜǊƛŦƛŎƛǊŀƭ h{L/¢ 
ǘƻőƪŜΥ рнΦрфΣ ǑǘΦ ŀǾǘƻǊƧŜǾΥ н 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9270. 
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tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

tǊŜŘƳŜǘ ōƻ Ǿ ǘŜƻǊƛƧƛ ƛƴ ƴŀ ǇǊŀƪǘƛőƴƛƘ ǇǊƛƳŜǊƛƘ ǇǊŜŘǎǘŀǾƛƭ 
ǎƭŜŘŜőŜ ǾǎŜōƛƴŜΥ 
1. Tehnologije in orodja za razvoj inteligentnih 

sistemov: uvod 
2. ½ƴŀőƛƭƴŜ ŀǇƭƛƪŀŎƛƧŜ ƛƴǘŜƭƛƎŜƴǘƴƛƘ ǘŜƘƴƻƭƻƎƛƧ 
3. ¢ŜƘƴƻƭƻǑƪŜ ǇƭŀǘŦƻǊƳŜ ƛƴ ǊŀȊǾƻƧƴŜ ƳŜǘƻŘƻƭƻƎƛƧŜ 
4. Orodja sistemov umetnega zaznavanja, strojnega 
ǳőŜƴƧŀ ƛƴ ǎƪƭŜǇŀƴƧŀΣ ǎ ǇƻǳŘŀǊƪƻƳ ƴŀ ǘŜƘƴƛƪŀƘ 
njihove integracije 

5. Pristopi k integraciji tehnik umetnega zaznavanja, 
ǎǘǊƻƧƴŜƎŀ ǳőŜƴƧŀ ƛƴ ƴŀőǊǘƻǾŀƴƧŀ ŀƪŎƛƧ Ǿ ŀƎŜƴǘƴƛ 
ǎƛǎǘŜƳΣ ƪƛ ŘŜƭǳƧŜ Ǿ ǊŜŀƭƴŜƳ őŀǎǳ 

6. {ǇŜŎƛŦƛőƴŜ ƭŀǎǘƴƻǎǘƛ ǎŜƴȊƻǊǎƪƻ-robotskih sistemov 
7. Osnove mobilne robotike 
8. ~ǘǳŘƛƧǎƪƛ ǇǊƛƳŜǊƛ ǊŀȊǾƻƧŀ ƪƻƳǇƭŜƪǎƴƛƘ ƛƴǘŜƭƛƎŜƴǘƴƛƘ 

sistemov 
bŀ ǇǊŜŘŀǾŀƴƧƛƘ ōƻŘƻ ǑǘǳŘŜƴǘƛ ǎǇƻȊƴŀǾŀƭƛ ƪƭƧǳőƴŜ 
tehnologije in orodja, s katerimi bodo tekom semestra 
na vajah in v okviru projektov oz. seminarskih nalog 
ǊŜǑŜǾŀƭƛ ǇǊŀƪǘƛőƴŜ ǇǊƻōƭŜƳŜΦ tǊƛ ǘŜƳ ōƻŘƻ ƪƻƳōƛƴƛǊŀƭƛ 
znanja, ki so jih pridobili pri predmetih Inteligentni 
sistemi in Umetno zaznavanje istega modula. Poudarek 
ōƻ ƴŀ ǊŀȊǾƻƧǳ ǇǊŀƪǘƛőƴƛƘΣ ŘŜƭǳƧƻőƛƘ ǊŜǑƛǘŜǾ Ǿ ǎƛƳǳƭŀŎƛƧǎƪƛƘ 
ƻƪƻƭƧƛƘ ƛƴ ǇǊŜŘǾǎŜƳ ƴŀ ǊŀȊǾƻƧǳ ǇǊŀƪǘƛőƴƛƘ ǊŜǑƛǘŜǾΣ ƪƛ 
ōƻŘƻ Ǿ ǊŜŀƭƴŜƳ őŀǎǳ ŘŜƭƻǾŀƭŜ ƴŀ ǇǊƛƳŜǊƴƛƘ ǊƻōƻǘǎƪƛƘ 
ǇƭŀǘŦƻǊƳŀƘΦ tǊƛ ǘŜƳ ōƻŘƻ ǑǘǳŘŜƴǘƛ ǎǇƻȊƴŀƭƛ ƻŘǇǊǘƻƪƻŘƴŀ 
in prostodostopna okolja in orodja za razvoj 
inteligentnih sistemov. 

During the course the following topics will be presented: 
1. Technologies and tools for the development of 

intelligent systems: an introduction 
2. Typical applications of intelligent technologies 
3. Technological platforms and development 

methodologies 
4. Tools for machine perception, machine learning and 

reasoning, with the emphasis on the techniques for 
integration of these tools 

5. Approaches to the integration of machine 
perception, learning, and planning into an artificial 
real-time agent system 

6. Specific properties of robotic systems 
7. Basics of mobile robotics 
8. Case studies of the development of complex 

intelligent systems 
The lectures will familiarize the students with key 
technologies and tools. The students will use these on 
practical problems within the scope of laboratory 
classes and projects. They will combine the knowledge 
and skills obtained in Artificial Intelligence and Machine 
Perception classes from the same course module. The 
emphasis of this course will be on the development of 
practical and functional implementations in both in 
simulation environments and especially in real-time 
systems operating on robot platforms. The 
implementations will be developed in open-source 



frameworks and tools for development of intelligent 
systems. 

 

Temeljna literatura in viri/Readings: 

ω Dokumentacija prostodostopnega Robotskega operacijskega sistema ROS 
Documentation of the open source Robot Operating System ROS 
http://www.ros.org. 

ω 5ƻƪǳƳŜƴǘŀŎƛƧŀ ǇǊƻǎǘƻŘƻǎǘƻǇƴŜ ƪƴƧƛȌƴƛŎŜ Ȋŀ ŘŜƭƻ ǎ ǎƭƛƪƻǾƴƛƳƛ ƛƴ о5 ǇƻŘŀǘƪƛ t/[ 
Documentation of the open source Point Cloud Library PCL 
http://pointclouds.org. 

ω 5ƻƪǳƳŜƴǘŀŎƛƧŀ ǇǊƻǎǘƻŘƻǎǘƻǇƴŜ ƪƴƧƛȌƴƛŎŜ ǊŀőǳƴŀƭƴƛǑƪŀƎŀ ǾƛŘa za delo s slikami OpenCV 
Documentation of the open source library for computer vision OpenCV 
http://opencv.org 

ω S. Thrun, W. Burgard, D. Fox, Probabilistic Robotics (Intelligent Robotics and Autonomous Agents series), The 
MIT Press, 2005. 

ω D. Forsyth and J. Ponce, Computer Vision: A Modern Approach, 2nd Edition, Pearson, 2012. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘŜ ƴŀǳőƛǘƛ ǇƻǾŜȊŀǘƛ ǘŜǊ Ǿ ǇǊŀƪǎƛ 
ǳǇƻǊŀōƛǘƛ ȊƴŀƴƧŀ ǎ ǇƻŘǊƻőƛƧ ǳƳŜǘƴŜ ƛƴǘŜƭigence in 
umetnega zaznavanja v namene samostojnega razvoja 
ƛƴǘŜƭƛƎŜƴǘƴŜƎŀ ǎƛǎǘŜƳŀΦ tǊƛ ǇǊŜŘƳŜǘǳ ǎŜ ōƻŘƻ ƴŀǳőƛƭƛ 
pravilno zasnovati inteligentni sistem, izbrati ustrezne 
metode in orodja, implementirati nove komponente ter 
ǘŜ Ȋ ȌŜ ƻōǎǘƻƧŜőƛƳƛ ƛƴǘŜƎǊƛǊŀǘƛ Ǿ ŘŜƭǳƧƻő Ǌƻōƻǘǎƪƛ ǎƛǎǘŜƳΦ 
~ǘǳŘŜƴǘƧŜ ōƻŘƻ ǊŀȊǾƛƧŀƭƛ ǎǇƻǎƻōƴƻǎǘƛ ƪǊƛǘƛőƴŜƎŀ ƛƴ 
ŀƴŀƭƛǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΦ hǎǾƻƧƛƭƛ ōƻŘƻ ǘǳŘƛ ǾŜǑőƛƴŜ 
iskanja po ustreznih podatkovnih virih, najdeno 
ƛƴŦƻǊƳŀŎƛƧƻ Ǉŀ ōƻŘƻ Ȋƴŀƭƛ ǘǳŘƛ ƪǊƛǘƛőƴƻ ƻǾǊŜŘƴƻǘƛǘƛΦ 
Osvojili bodo tudi sposobnost apliciranja osvojenega 
ȊƴŀƴƧŀ Ȋŀ ǊŜǑŜǾŀƴƧŜ ǘŜƘƴƛőƴƛƘ ǇǊƻōƭŜƳƻǾ ƛƴ ǎǇƻǎƻōƴƻǎǘ 
ǎŀƳƻǎǘƻƧƴŜƎŀ ƻǇǊŀǾƭƧŀƴƧŀ ƛƴȌŜƴƛǊǎƪƛƘ ƴŀƭƻƎ ƴŀ ǇƻŘǊƻőƧǳ 
inteligentne robotike, kjer bodo sposobni samostojnega 
ǊŜǑŜǾŀƴƧŀ ǎǇŜŎƛŦƛőƴƛƘ ŘƻōǊƻ ƻǇǊŜŘŜƭƧŜƴƛƘ ƴŀƭƻƎΦ YŜǊ ōƻ 
ǾŜőƛƴƻ ŘŜƭŀ ǇƻǘŜƪŀƭŀ Ǿ ǎƪǳǇƛƴŀƘΣ ōƻŘƻ ǑǘǳŘŜƴǘƧŜ ƻǎǾƻƧƛƭƛ 
ǘǳŘƛ ǾŜǑőƛƴŜ ǎƪǳǇƛƴǎƪŜƎŀ ŘŜƭŀΦ 

The course aims at teaching the students to develop an 
intelligent system by integrating techniques from 
artificial intelligence and machine perception. Students 
will learn how to design an intelligent system, how to 
select which tools and methods to use, and how to 
implement new components and integrate them into a 
functional robot system. 
The students will develop skills in critical and analytical 
thinking. They will also acquire the ability to search 
knowledge sources and to search for resources and 
critically evaluate information. They will acquire the 
ability to apply the acquired knowledge in independent 
work for solving technical problems and to 
independently perform engineering tasks in the field of 
intelligent robotics. They will be able to solve specific 
well-defined tasks from this area. Since most of the 
work will be performed in teams, the students will also 
acquire the ability of team work. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴƻ ƻǇǊŀǾƭƧŜƴŜƳ ǇǊŜŘƳŜǘǳ ōƻ ǑǘǳŘŜƴǘΥ 
- sposoben izkazati razumevanje osnovnih principov 
ƳƻōƛƭƴŜ ǊƻōƻǘƛƪŜΣ ƻǇƛǎŀǘƛ ƻǎƴƻǾƴŜ ƪƻƴŎŜǇǘŜΣ ƴŀǑǘŜǘƛ 
ƎƭŀǾƴŜ ƪƻƳǇƻƴŜƴǘŜ ǘŀƪǑƴƛƘ ǎƛǎǘŜƳƻǾ ǘŜǊ ǇǊŜǇƻȊƴŀǘi 
njihovo funkcionalnost, 
- ǎǇƻǎƻōŜƴ ǇƻǾŜȊŀǘƛ ƴŀǳőŜƴŜ ƪƻƴŎŜǇǘŜ ǎ ǇƻŘǊƻőƧŀ 
ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ǾƛŘŀΣ ƛƴǘŜƭƛƎŜƴǘƴƛƘ ǎƛǎǘŜƳƻǾ ƛƴ ǊƻōƻǘƛƪŜ 
ǘŜǊ Ȋ ǊŀȊǇƻƭƻȌƭƧƛǾƻ ǎǘǊƻƧƴƻ ƛƴ ǇǊƻƎǊŀƳǎƪƻ ƻǇǊŜƳƻ 
ƴŀőǊǘƻǾŀǘƛ ƛƴ ƪƻƴǎǘǊǳƛǊŀǘƛ Ǌƻōƻǘǎƪƻ-senzorski sistem 
ǇǊƛƳŜǊŜƴ Ȋŀ ǊŜǑŜǾŀƴƧŜ Řŀne naloge, 
- ǇƻƧŀǎƴƛǘƛ ƛƴ ǇǊƛƳŜǊƧŀǘƛ ŘŜƭƻǾŀƴƧŜ ǊŀȊƭƛőƴƛƘ ŀƭƎƻǊƛǘƳƻǾ ǎ 
ǇƻŘǊƻőƧŀ ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ǾƛŘŀ ƛƴ ƳƻōƛƭƴŜ ǊƻōƻǘƛƪŜ ƛƴ 
temu primerno izbrati, nadgraditi in razviti algoritme za 
ǊŜǑŜǾŀƴƧŜ ȊŀŘŀƴƛƘ ƴŀƭƻƎΣ 
- ǎǇƻȊƴŀǘƛ ƛƴ ŀƴŀƭƛȊƛǊŀǘƛ ǊŀȊƭƛőƴŀ ƻǊƻŘƧŀΣ ƪƴƧƛȌƴƛŎe, 
ǾƳŜǎƴƛƪŜ ƛƴ ǇƭŀǘŦƻǊƳŜΣ ƪƛ ǎŜ ǳǇƻǊŀōƭƧŀƧƻ ƴŀ ǇƻŘǊƻőƧǳ 
ǊŀőǳƴŀƭƴƛǑƪŜƎŀ ǾƛŘŀ ƛƴ ǊƻōƻǘƛƪŜΣ ǘŜǊ ƧƛƘ ǇǊƛƳŜǊƴƻ 
uporabiti in integrirati v enovit senzorsko-robotski 
sistem, 

After successful completion of the course, the student 
will be able to: 
- demonstrate understanding of the basic principles of 
mobile robotics, describe the basic concepts, list the 
main components of such systems, and identify their 
functionality, 
- able to integrate the previously learned concepts from 
the fields of computer vision, intelligent systems and 
robotics, and, using the available hardware and 
software, design and construct a robot-sensor system 
suitable to solve a given task, 
- describe and compare the functionality of various 
algorithms from the fields of computer vision and 
mobile robotics, and appropriately choose, upgrade and 
develop algorithms for solving given tasks, 
- use and analyse various tools, libraries, and platforms 
that are used in the fields of computer vision and 
robotics, to use them appropriately and integrate them 
into a coherent sensor-robot system, 

http://www.ros.org/
http://pointclouds.org/
http://opencv.org/


- ƻǾǊŜŘƴƻǘƛǘƛ ƛƴ ŀƴŀƭƛȊƛǊŀǘƛ ǊŀȊǾƛǘƻ ǊŜǑƛǘŜǾΣ ǊŜȊǳƭǘŀǘƻƳ 
ustrezno razviti sistem nadgradiǘƛΣ ǇǊŜƴŜǎǘƛ ǊŜǑƛǘŜǾ ƴŀ 
nove naloge, 
- ŀƴŀƭƛȊƛǊŀǘƛ ǎǇƭƻǑƴƻǎǘ ǊŀȊǾƛǘŜƎŀ ǎƛǎǘŜƳŀΣ ǊŀȊǳƳŜǘƛ 
ŘŜƭƻǾŀƴƧŜ ǎƛǎǘŜƳŀ Ǿ ǊŀȊƭƛőƴƛƘ ǇƻƎƻƧƛƘΣ ŀƴŀƭƛȊƛǊŀǘƛ 
Ǌƻōǳǎǘƴƻǎǘ ƛƴ ǎǇƭƻǑƴƻǎǘ ǊŀȊǾƛǘŜƎŀ ǎƛǎǘŜƳŀΣ ǇƻǎǇƭƻǑƛǘƛ 
ǳƎƻǘƻǾƭƧŜƴŜ ƪƻƴŎŜǇǘŜ ƴŀ ǾŜőƧƛ ǊŀȊǊŜŘ ǎƻǊƻŘƴƛƘ 
problemov. 

- evaluate and analyse the developed solution, and 
upgrade the developed system correspondingly, 
transfer the solution to new tasks, 
- analyse the generality of the developed system, 
understand the applicability of the system in different 
conditions, analyse the robustness and generality of the 
developed system, generalize the identified concepts to 
a larger class of related problems. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

Predavanja s podporo avdio-vizualne opreme, 
ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜ Ǿ ǊŀőǳƴŀƭƴƛǑƪƛ ǳőƛƭƴƛŎƛ Ȋ ǳǎǘǊŜȊƴƻ 
ǎǘǊƻƧƴƻ ƛƴ ǇǊƻƎǊŀƳǎƪƻ ƻǇǊŜƳƻΣ ǾƪƭƧǳőƴƻ ǎ ǇǊƛƳŜǊƴƛƳƛ 
senzorsko-robotskimi platformami. Delo posamezno in v 
ǎƪǳǇƛƴŀƘΦ ±Ŝƭƛƪ ǇƻǳŘŀǊŜƪ ƴŀ ǇǊŀƪǘƛőƴŜƳ ǊŀȊǾƻƧƴŜƳ ŘŜlu 
ƛƴ ǊŜǑŜǾŀƴƧǳ ǇǊƻōƭŜƳƻǾ ǘŜǊ ƛƳǇƭŜƳŜƴǘŀŎƛƧƛ ƴŀ ǊƻōƻǘǎƪƛƘ 
sistemih. 

Lectures with the appropriate audio-visual equipment in 
a classroom with suitable hardware and software, 
including appropriate robot platforms. Individual and 
group work. Emphasis on hands-on approaches and 
problem solving including implementation of the 
developed solutions on robotic systems. 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜ ƛƴ 
projektno delo)  

50,00 % Continuing (homework, project work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όƛȊǇƛǘƴŀ ƴŀƭƻƎŀ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (project and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

¦ǊǑƛő tΣ [ŜƻƴŀǊŘƛǎ !Σ {ƪƻőŀƧ 5Σ YǊƛǎǘŀƴ a όнлмтύ [ŜŀǊƴƛƴƎ ǇŀǊǘ-based spatial models for laser-vision-based room 
categorization. The international journal of robotics research, vol. 36, no. 4, str. 379-402. 
{ƪƻőŀƧ 5Σ ±ǊŜőƪƻ !Σ aŀƘƴƛő aΣ WŀƴƝőŜƪ aΣ YǊǳƛƧŦŦ D-J, Hanheide M, Hawes N, Wyatt J, Keller T, Zhou K, Zillich M, 
Kristan M (2016) An integrated system for interactive continuous learning of categorical knowledge. Journal of 
experimental & theoretical artificial intelligence, vol. 28, iss. 5, str. 823-848. 
wƛŘƎŜ .Σ [ŜƻƴŀǊŘƛǎ !Σ ¦ŘŜ !Σ 5ŜƴƛǑŀ aΣ {ƪƻőŀƧ 5 όнлмрύ {ŜƭŦ-supervised online learning of basic object push 
affordances. International journal of advanced robotic systems, vol. 12, str. 24-1-24-18. 
¦ǊǑƛő tΣ ¢ŀōŜǊƴƛƪ 5Σ .ƻōŜƴ aΣ {ƪƻőŀƧ 5Σ [ŜƻƴŀǊŘƛǎ !Σ YǊƛǎǘŀƴ a όнлмоύ wƻƻƳ ŎŀǘŜƎƻǊƛȊŀǘƛƻƴ ōŀǎŜŘ ƻƴ ŀ ƘƛŜǊŀǊŎƘƛŎŀƭ 
representation of space. International journal of advanced robotic systems, vol. 10, str. 1-13. 
JL Wyatt, Aydemir A, Brenner M, Hanheide M, Hawes N, Jensfelt P, Kristan M, Kruijff G-J M, Lison P, Pronobis A, 
{Ƨǀǀ YΣ ±ǊŜőƪƻ !Σ ½ŜƴŘŜǊ IΣ ½ƛƭƭƛŎƘ aΣ {ƪƻőŀƧ 5 όнлмлύ {ŜƭŦ-understanding and self-extension: a systems and 
representational approach. IEEE Trans Auton Ment Dev 2(4): 282-303. 
Celotna biblioƎǊŀŦƛƧŀ ƛȊǊΦ ǇǊƻŦΦ ŘǊΦ {ƪƻőŀƧŀ ƧŜ ŘƻǎǘƻǇƴŀ ƴŀ {L/wL{ǳΥ 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10425. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Sistemska programska oprema 

Course title: System Software 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63264 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 10 20   105 6 

 

Nosilec predmeta/Lecturer: ¢ƻƳŀȌ 5ƻōǊŀǾŜŎ         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀΣ !ƴƎƭŜǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

1. osnova zbirnih in strojnih jezikov; 
2. vsebina in organizacija objektnih datotek; 
3. zbirnik, nalagalnik in povezovalnik; 
4. ǎǘŀǘƛőƴƻ ƛƴ ŘƛƴŀƳƛőƴƻ ǇƻǾŜȊƻǾŀƴƧŜ 
5. makro procesorji; 
6. sistemski klici in prekinitve; 
7. implementacija vhoda in izhoda ter orodja 
ŘŀǘƻǘŜőƴŜƎŀ ǎƛǎǘŜƳŀΤ 

8. upravljanje s pomnilnikom 
9. ǊŀȊƘǊƻǑőŜǾŀƭƴƛƪƛΤ 
10. jedro operacijskega sistema Linux; 
11. navidezni stroji. 
12. nalaganje, povezovanje in izvajanje v javanskem 

navideznem stroju 

basics about machine and assembly languages 
content and organization of object files 
assembler, linker, loader 
static and dynamic linking 
macro processors 
system calls and interrupts 
input/output implementation and file system tools 
memory management 
debugging 
linux kernel 
virtual machines 
loading, linking and running in java virtual machine 

 

Temeljna literatura in viri/Readings: 

Leland L. Beck: System software: An Introduction to Systems Programming (3. izdaja). Addison-Wesley, 1997. 
ω K. Robbins and S. Robbins: UNIX Systems Programming: Communication, Concurrency and Threads (2.izdaja). 

Prentice Hall, 2003. 
ω 5ŀƳƧŀƴ ½ŀȊǳƭŀΣ aƛǘƧŀ [ŜƴƛőΥ tǊƛƴŎƛǇƛ ǎƛǎǘŜƳǎƪŜ ǇǊƻƎǊŀƳǎƪŜ ƻǇǊŜƳŜΦ ½ŀƭƻȌōŀ C9wL нллу 

 

Cilji in kompetence: Objectives and competences: 

Cilj: 
/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
predstaviti sistemske programe, orodja in standarde 
sistemske programske opreme, ter prikazati podobnosti 

Objectives: 
The main goal of this course is to introduce the 
concepts, tools and standards of system programming 



in razlike med pristopi, ki se uporabljajo v aktualnih 
operacijskih sistemih. 
  
Kompetence: 
wŀȊǾƛƧŀƴƧŜ ǎǇƻǎƻōƴƻǎǘƛ ƪǊƛǘƛőƴŜƎŀΣ ŀƴŀƭƛǘƛőƴŜƎŀ ƛƴ 
ǎƛƴǘŜǘƛőƴŜƎŀ ǊŀȊƳƛǑƭƧŀƴƧŀΦ 
{Ǉƻǎƻōƴƻǎǘ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ ǎǘǊƻƪƻǾƴƛƘ ƛȊȊƛǾƻǾ 
ƴŀ ǇƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΦ 
{Ǉƻǎƻōƴƻǎǘ ƻǇǊŜŘŜƭƛǘǾŜΣ ǊŀȊǳƳŜǾŀƴƧŀ ƛƴ ǊŜǑŜǾŀƴƧŀ 
poklicnih izzivov. 
Sposobnost za uporabo pridobljenega znanja pri 
ǎŀƳƻǎǘƻƧƴŜƳ ǊŜǑŜǾŀƴƧǳ ǘŜƘƴƛőƴƛƘ ƛƴ ȊƴŀƴǎǘǾŜƴƛƘ 
ǇǊƻōƭŜƳƻǾ Ǿ ǊŀőǳƴŀƭƴƛǑǘǾǳ ƛƴ ƛƴŦƻǊƳŀǘƛƪƛΤ ǎǇƻǎƻōƴƻǎǘ 
nadgradnje pridobljenega znanja. 
hǎƴƻǾƴŀ ȊƴŀƴƧŀ ƛȊ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΣ ƪƛ 
ǾƪƭƧǳőǳƧŜƧƻ ƻǎƴƻǾƴŜ ǘŜƻǊŜǘƛőƴŜ ǎǇǊŜǘƴƻǎǘƛΣ ǇǊŀƪǘƛőƴŀ 
ȊƴŀƴƧŀ ƛƴ ǎǇǊŜǘƴƻǎǘƛΣ ƪƛ ǎƻ ǇƻƳŜƳōƴŜ Ȋŀ ǇƻŘǊƻőƧŜ 
ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΦ 
tǊŀƪǘƛőƴƻ ȊƴŀƴƧŜ ƛƴ ǇƻȊƴŀǾŀƴƧŜ ǊŀőǳƴŀƭƴƛǑƪŜ ǎǘǊƻƧƴŜ 
opreme, programske opreme in informacijske 
ǘŜƘƴƻƭƻƎƛƧŜΣ ƪƛ ƧŜ ǇƻǘǊŜōƴƻ Ȋŀ ǳǎǇŜǑƴƻ ǎǘǊƻƪƻǾƴƻ ŘŜƭƻ 
na pƻŘǊƻőƧǳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜΦ 

and to show the current implementations in the actual 
operating systems. 
  
Competences: 
Developing skills in critical, analytical and synthetic 
thinking. 
The ability to understand and solve professional 
challenges in computer and information science. 
The ability to define, understand and solve creative 
professional challenges in computer and information 
science; 
The ability to apply acquired knowledge in independent 
work for solving technical and scientific problems in 
computer and information science; the ability to 
upgrade acquired knowledge. 
Basic skills in computer and information science, which 
includes basic theoretical skills, practical knowledge and 
skills essential for the field of computer and information 
science; 
Practical knowledge and skills of computer hardware, 
software and information technology necessary for 
successful professional work in computer and 
information science. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
- Ȋƴŀƭ ƻǇǊŜŘŜƭƛǘƛ ǊŀȊƭƛƪƻ ƳŜŘ ǳǇƻǊŀōƴƛǑƪƻ ƛƴ ǎƛǎǘŜƳǎƪƻ 
programsko opremo ter pomen te razlike pri izdelavi 
programskih komponent, 
- sposoben izkazati znanje in razumevanje osnovnih 
pojmov sistemske programske opreme in delovanja 
Ǌŀőǳƴŀƭƴƛƪŀ ƴŀ ƴŀƧƴƛȌƧŜƳ ǇǊƻƎǊŀƳǎƪŜƳ ƴƛǾƻƧǳΣ 
- razumel pojme zbiranja, povezovanja in nalaganja ter 
razumel razliko med statiőƴƛƳ ƛƴ ŘƛƴŀƳƛőƴƛƳ 
povezovanjem programskih komponent, 
- sposoben samostojno razviti komponente sistemske 
programske opreme, 
- znal raziskati komponente sistemske programske 
opreme, 
- sposoben zagovarjati pomen poznavanja programske 
ƻǇǊŜƳŜ ƴŀ ƴŀƧƴƛȌƧŜƳ ƴƛǾƻƧǳΦ 

After the completion of the course a student will be able 
to: 
- understand the difference between the user- and the 
system-software and the meaning of this difference in 
the phase of software development, 
- show the knowledge of the notions of the system 
software and the low-level operations of the computer, 
- understand the basic operation of the assembler, 
linker and loader and the difference between the static 
and dynamic linking of the software components, 
- use the fundamental results to develop the 
components of system software, 
- explore the components of system software, 
- present the knowledge of the low-level components of 
computer system 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀΣ ƭŀōƻǊŀǘƻǊƛƧǎƪŜ ǾŀƧŜΣ ŘƻƳŀőŜ ƴŀƭƻƎŜΦ Lectures, exercises and home work 

 

bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ƛƴ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written and oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 



Y[h.h±9{Σ YƭŜƳŜƴΣ aLI9[L2Σ WǳǊƛƧΣ .¦[L0Σ tŀǘǊƛŎƛƻ 5h.w!±9/Σ ¢ƻƳŀȌΦ CtD!-Based SIC/XE Processor and 
Supporting Toolchain. International Journal of Engineering Education, 2017, vol. 33, no. 6(A), pp. 1927ς1939 
aLI9[L2Σ WǳǊƛƧΣ 5h.w!±9/Σ ¢ƻƳŀȌΦ {ƛŎ{ƛƳΥ ŀ ǎƛƳǳƭator of the educational SIC/XE computer for a system-software 
course. Computer applications in engineering education, ISSN 1061-3773, 2015, vol. 23, no. 1, pp. 137-146 
29~bh±!wΣ wƻƪΣ wL{hW9±L0Σ ±ƭŀŘƛƳƛǊΣ .!.L0Σ ½ŘŜƴƪŀΣ 5h.w!±9/Σ ¢ƻƳŀȌΣ .¦[L0Σ tŀǘǊƛŎƛƻΦ ! DPU implementation of 
a structural-similarity-based aerial-image classification. The journal of supercomputing, ISSN 0920-8542, 2013, vol. 
65, no. 2, pp. 978-996 
.¦[L0Σ tŀǘǊƛŎƛƻΣ 5h.w!±9/Σ ¢ƻƳŀȌΦ !ƴ ŀǇǇǊƻȄƛƳŀǘŜ ƳŜǘƘƻŘ ŦƻǊ ŦƛƭǘŜǊƛƴƎ ƻǳǘ Řŀǘŀ ŘŜǇŜƴŘŜƴŎƛŜǎ ǿƛǘh a sufficiently 
large distance between memory references. The journal of supercomputing, ISSN 0920-8542, 2011, vol. 56, no. 2, 
pp. 226-244 
5h.w!±9/Σ ¢ƻƳŀȌΣ wh.L2Σ .ƻǊǳǘΦ wŜǎǘǊƛŎǘŜŘ ǎƘƻǊǘŜǎǘ ǇŀǘƘǎ ƛƴ н-circulant graphs. Comput. commun.. [Print ed.], 
March 2009, vol. 32, no. 4, str. 685-690 
Celotna bibliografija je dostopna na SICRISu: 
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10416. 
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¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Spletno programiranje 

Course title: Web Programming 

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik Zimski 

 

Univerzitetna koda predmeta/University course code: 63255 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45 20 10   105 6 

 

Nosilec predmeta/Lecturer: 5ŜƧŀƴ [ŀǾōƛő         

 

Vrsta predmeta/Course type: izbirni predmet/elective course 

 

Jeziki/Languages: Predavanja/Lectures: {ƭƻǾŜƴǑőƛƴŀ                 

 Vaje/Tutorial: {ƭƻǾŜƴǑőƛƴŀ                 

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

Predavanja: 
Uvod 
Delovanje spleta; razvoj interneta, arhitektura klient-
ǎǘǊŜȌƴƛƪΤ ƪƻƳǳƴƛƪŀŎƛƧǎƪƛ ǇǊƻǘƻƪƻƭ I¢¢t 
Osnovni spletni standardi: HTML (DHTML...), CSS; 
osnove oblikovanja 
Tehnologije na strani odjemalcev 
JavaScript, rokovanje z dogodki, DOM, specifike 
posameznih brskalnikov, obrazci, validacija vnosov, 
JQuery 
HTML5 Canvas 
asinhnroni zahtevki z Ajax 
aplikacije na eni strani 
{ǘǊŜȌƴƛǑƪŜ ǘŜƘƴƻƭƻƎƛƧŜ 
tǊŜƎƭŜŘ ƻǎƴƻǾ ǎǘǊŜȌƴƛǑƪƛƘ ǘŜƘƴƻƭƻƎƛƧΤ ŘŜƭƻǾŀƴƧŜ ǎƪǊƛǇǘΣ 
dinamƛőƴƻ ƎŜƴŜǊƛǊŀƴƧŜ ǎǘǊŀƴƛΣ I¢¢t D9¢ ƛƴ th{¢ 
ȊŀƘǘŜǾƪƛΣ ǇƛǑƪƻǘƪƛ όŎƻƻƪƛŜǎύ 
Spletne aplikacije v tehnologiji JavaScript. 
Ostalo 
XML tehnologije. Sintaksa XML. Sheme. Pregledovanje 
dokumentov XML. Modeli in jeziki: DOM, SAX, XSLT, 
XPath, XQuery, Open XML. 
Dostop ŀǇƭƛƪŀŎƛƧǎƪŜƎŀ ǎǘǊŜȌƴƛƪŀ Řƻ ǇƻŘŀǘƪƻǾƴŜ ōŀȊŜ 
REST spletne storitve. Storitveno usmerjena arhitektura. 
Pisanje porazdeljenih aplikacij. 
Varnost na spletu. Upravljanje z identitetami. 
Profiliranje uporabnikov. 
²Ŝō нΦлΦ {ŜƳŀƴǘƛőƴƛ ǎǇƭŜǘΦ 

Lectures: 
Introduction 
World Wide Web, rise of internet, client-server 
architecture, communication protocols and HTTP. 
Basic web standards: HTML (DHTML, ...), CSS, basics of 
web design 
Client-side technologies 
JavaScript, event handling, DOM, contemporary web 
browser specifics, forms, input validation, JQuery 
HTML5 Canvas 
Asynchronous requests and Ajax. 
Single Page applications. 
Server technologies 
An overview of server technologies, scripts, dynamic 
generation of pages, HTTP GET and POST requests, 
cookies, etc. 
Web applications in JavaScript technology 
Other 
XML technologies, XML syntax and schemes. Viewing of 
XML documents. Models and languages: DOM, SAX, 
XSLT, XPath, XQuery, Open XML. 
Database access from application server 
REST Web services. Service oriented architecture. 
Programming distributed applications. 
Internet security. Identity management, user profiling. 
Web 2.0. Semantic web. 
Tutorials: 



Vaje: 
Laboratorijski ǇǊƻƧŜƪǘ ƛȊŘŜƭŀǾŜ ŎŜƭƻǎǘƴŜ ǊŜǑƛǘǾŜ 
porazdeljene spletne aplikacije, razdeljen v posamezne 
ŦŀȊŜ όǎǘŀǘƛőƴŜ ǎǘǊŀƴƛΣ ƪƻŘŜ ƴŀ ǎǘǊŀƴƛ ƻŘƧŜƳŀƭŎŀΣ 
ǎǘǊŜȌƴƛǑƪŀ ƪƻŘŀΣ ǎǘƻǊƛǘǾŜύ ƛƴ ǎŀƳƻǎǘƻƧƴƻ ŘŜƭƻ ƴŀ 
ǇǊƻƧŜƪǘƛƘ Ȋ ȊŀƪƭƧǳőƴƻ ǇǊŜŘǎǘŀǾƛǘǾƛƧƻ ǑǘǳŘŜƴǘƻǾΦ 

Laboratory project: programming of distributed full 
stack web application, divided into individual phases 
(static pages, client-side code, server-side code, 
services). The students will develop the projects that will 
be introduced with the final presentation. 

 

Temeljna literatura in viri/Readings: 

Robert W. Sebesta: Programming the World Wide Web, Pearson Education, 2014. 
Paul J. Deitel, Harvey M. Deitel, Abbey Deitel et al.: Internet & World Wide Web: How to program, Pearson, 2012. 
Marijn Haverbeke: Eloquent JavaScript: A Modern Introduction to Programming, No Starch Press, 2014. 
Simon Holmes: Getting MEAN with Mongo, Express, Angular, and Node, Manning Publications, 2015. 

 

Cilji in kompetence: Objectives and competences: 

/ƛƭƧ ǇǊŜŘƳŜǘŀ ƧŜ ǑǘǳŘŜƴǘƻƳ ǊŀőǳƴŀƭƴƛǑǘǾŀ ƛƴ ƛƴŦƻǊƳŀǘƛƪŜ 
predstaviti tehnologije povezane z razvojem spletnih 
ŀǇƭƛƪŀŎƛƧ Ȋ ǾƛŘƛƪŀ ŎŜƭƻǎǘƴŜ ǊŜǑƛǘǾŜΣ ǘŀƪƻ ƴŀ ǎǘǊŀƴƛ 
ƻŘƧŜƳŀƭŎŀΣ ƪƻǘ ǎǘǊŜȌƴƛƪŀ ƛƴ ǳǎǇƻǎŀōƭƧŀƴƧŜ ǑǘǳŘŜƴǘƻǾ Ȋŀ 
samostojen razvoj tovrstnih aplikacij. 
Predvidene kompetence: 
ω ǇƻȊƴŀǾŀƴƧŜ ǎǘŀǘƛőƴƛƘ ǘŜƘƴƻƭƻƎƛƧ I¢a[Σ /{{Σ ·a[Σ 
ω poznavanje programskega jezika JavaScript za razvoj 

na strani odjemalca, 
ω poznavanje tehnologije Node.js (programski jezik 
WŀǾŀ{ŎǊƛǇǘύ Ȋŀ ǊŀȊǾƻƧ ƴŀ ǎǘǊŀƴƛ ǎǘǊŜȌƴƛƪŀΣ 

ω poznavanje NoSQL podatkovne baze MongoDB, 
ω razvoj z uporabo spletnih storitev, 
ω snovanje aplikacij v arhitekturi model-pogled-

kontrola, 
ω ǊŀȊǾƻƧ Ȋ ǳǇƻǑǘŜǾŀƴƧŜƳ ǇǊƛƴŎƛǇƻǾ ǾŀǊƴƻǎǘƛΦ 

The main course objective is to introduce the students 
of computer and information science the technologies, 
connected with the full stack development of web 
applications (on the server and the client-side). The 
students shall be equipped with knowledge to 
independently develop such applications. 
The competences that students gain are: 
ω knowledge of static technologies HTML, CSS, XML, 
ω knowledge of JavaScript programming language for 

client-side development 
ω knowledge of Node.js technology (JavaScript 

proramming languae) for server-side development, 
ω knowledge of MongoDB NoSQL database 
ω web service development, 
ω employment of the model-view-controller 

architecture, 
ω consideration of security principles. 

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

tƻ ǳǎǇŜǑƴŜƳ ȊŀƪƭƧǳőƪǳ ǘŜƎŀ ǇǊŜŘƳŜǘŀ ōƻ ǑǘǳŘŜƴǘΥ 
ω poznal in razumel osnovne tehnologije za razvoj 

spletnih aplikacij, 
ω razumel in znal uporabiti MVC arhitekturni slog pri 

razvoju spletnih aplikacij, 
ω uporabil REST dostop do podatkovne baze, 
ω razvil celovito spƭŜǘƴƻ ǊŜǑƛǘŜǾΣ ǘŀƪƻ ƴŀ ǎǘǊŀƴƛ 
ƻŘƧŜƳŀƭŎŀΣ ƪƻǘ ǎǘǊŜȌƴƛƪŀΣ 

ω ǳǇƻǊŀōƛƭ ǎǇƭŜǘƴŜ ǾƛǊŜ ƛƴ ŘƻƪǳƳŜƴǘŀŎƛƧƻ Ȋŀ ǇƻƳƻő ǇǊƛ 
razvoju spletnih aplikacij, 

ω Ȋ ŀƴŀƭƛǘƛőƴƛƳ ǇǊƛǎǘƻǇƻƳ ǇǊŜǘǾƻǊƛƭ ǎǘǊŜȌƴƛǑƪƻ 
aplikacijo v aplikacijo na eni strani, ki se izvaja na 
odjemalcu, 

ω uporabljal sistem za obvladovanje verzij in 
podporna orodja za delo v skupini, 

ω ǳǇƻǊŀōƭƧŀƭ LY¢Σ Ǉƛǎƴƻ ǎǇƻǊƻőŀƴƧŜ ƛƴ ƪƻƳǳƴƛƪŀŎƛƧǎƪŜ 
in organizacijske spretnosti pri sodelovanju v 
skupini. 

After the completion of the course a student will be able 
to: 
ω understand the most common technologies for web 

application development, 
ω understand and employ MVC architectural style in 

web application development, 
ω use REST to access database, 
ω develop full stack application on the client and 

server side 
ω use online sources and documentation in web 

application development, 
ω transform server-based application to single-page-

application by analytical approach, 
ω use version control system and support tools for 

collaboration in teams, 
ω use ICT, written reports and communication and 

organization skills in team collaboration. 

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

tǊŜŘŀǾŀƴƧŀ ǎ ǇǊŀƪǘƛőƴƛƳƛ ŘŜƳƻƴǎǘǊŀŎƛƧŀƳƛΣ ƛȊǾŀƧŀƴƧŜ 
laboratorijskega projekta pod mentorstvom asistenta. 

Lectures with practical examples/demonstrations, 
making of laboratory project (guided by the assistant). 

 



bŀőƛƴƛ ƻŎŜƴƧŜǾŀƴƧŀΥ 5ŜƭŜȌκ²ŜƛƎƘǘ Assessment: 

bŀőƛƴ όǇƛǎƴƛ ƛȊǇƛǘΣ ǳǎǘƴƻ ƛȊǇǊŀǑŜǾŀƴƧŜΣ ƴŀƭƻƎŜΣ 
projekt): 

 Type (examination, oral, coursework, project): 

{ǇǊƻǘƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όŘƻƳŀőŜ ƴŀƭƻƎŜΣ ƪƻƭƻƪǾƛƧƛ 
in projektno delo)  

50,00 % Continuing (homework, midterm exams, project 
work) 

Yƻƴőƴƻ ǇǊŜǾŜǊƧŀƴƧŜ όǇƛǎƴƛ ŀƭƛ ǳǎǘƴƛ ƛȊǇƛǘύ 50,00 % Final (written or oral exam) 

Ocene: 6-10 pozitivno, 5 negativno (v skladu s 
Statutom UL). 

 Grading: 6-10 pass, 5 fail (according to the rules 
of University of Ljubljana). 

 

Reference nosilca/Lecturer's references: 

½wb9/Σ !ƭƧŀȌΣ [!±.L2Σ 5ŜƧŀƴΦ {ƻŎƛŀƭ ƴŜǘǿƻǊƪ ŀƛŘŜŘ ǇƭŀƎƛŀǊƛǎƳ ŘŜǘŜŎǘƛƻƴΦ .ǊƛǘƛǎƘ ƧƻǳǊƴŀƭ ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ ǘŜŎƘƴƻƭƻƎȅΣ 
ISSN 0007-1013, Jan. 2017, vol. 48, no. 1, str. 113-128. 
a!¢9YΣ ¢ŀŘŜƧΣ ½wb9/Σ !ƭƧŀȌΣ [!±.L2Σ 5ŜƧŀƴΦ [ŜŀǊƴƛƴƎ {v[ ǿƛǘƘ ŀǊǘƛŦƛŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴǘ aided approach. International 
journal of information and education technology : IJIET, ISSN 2010-3689, Nov. 2017, vol. 7, no. 11, str. 803-808. 
CL5[9wΣ aƛƭƻǑΣ [!±.L2Σ 5ŜƧŀƴΦ wŜǎŜŀǊŎƘ ŀōƻǳǘ ƳŜŀǎǳǊŀōƛƭƛǘȅ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ǉǳŀƭƛǘȅΦ YƴƻǿƭŜŘƎŜ ƳŀƴŀƎŜƳŜƴǘ ƛƴ 
organizations : proceedings, (Lecture notes in business information processing, ISSN 1865-1348, 224), Springer, 
2015, str. 272-281. 
[!±.L2Σ 5ŜƧŀƴΣ .!W9/Σ aŀǊƪƻΦ 9ƳǇƭƻȅƛƴƎ ǎŜƳŀƴǘƛŎ ǿŜō ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘǊǳƳŜƴǘǎ ǘǊŀŘƛƴƎ Υ 5ŜƧŀƴ [ŀǾōƛő 
and Marko Bajec. International journal of new computer architectures and their applications, ISSN 2220-9085. 
2012, vol. 2, no. 1, str. 167-182. 
[!±.L2Σ 5ŜƧŀƴΣ [!Wh±L/Σ LȊǘƻƪΣ YwL{t9wΣ aŀǊƧŀƴΦ CŀŎƛƭƛǘŀǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳ ŘŜǾŜƭƻǇƳŜƴǘ ǿƛǘƘ ǇŀƴƻǊŀƳƛŎ ǾƛŜǿ 
on data. Computer science and information systems, ISSN 1820-0214, 2010, vol. 7, no. 4, str. 737-767. 
Celotna bibliografija je dostopna na SICRISu: http://sicris.izum.si/search/rsr.aspx?lang=slv&id=18907 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: {ǇƭƻǑƴƻ ƛȊōƛǊƴƛ ǇǊŜŘƳŜǘ 

Course title: Specialist elective course  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik  

 

Univerzitetna koda predmeta/University course code: 0002 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type:  

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

  

 

Temeljna literatura in viri/Readings: 

 

 

Cilji in kompetence: Objectives and competences: 

  

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

  

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

  

 

Reference nosilca/Lecturer's references: 

 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: {ǇƭƻǑƴƻ ƛȊōƛǊƴƛ ǇǊŜŘƳŜǘ 

Course title: Specialist elective course  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 3. letnik  

 

Univerzitetna koda predmeta/University course code: 0002 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type:  

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

  

 

Temeljna literatura in viri/Readings: 

 

 

Cilji in kompetence: Objectives and competences: 

  

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

  

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

  

 

Reference nosilca/Lecturer's references: 

 

 

 

  



¦2bL b!2w¢ tw95a9¢!κCOURSE SYLLABUS 
Predmet: Strokovno izbirni predmet 

Course title: General elective course  

 

~ǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳƛ ƛƴ ǎǘƻǇƴƧŀ ~ǘǳŘƛƧǎƪŀ ǎƳŜǊ Letnik Semestri 

wŀőǳƴŀƭƴƛǑǘǾƻ ƛƴ ƛƴŦƻǊƳŀǘƛƪŀΣ ǇǊǾŀ ǎǘƻǇƴƧŀΣ ǳƴƛǾŜǊȊƛǘŜǘƴƛ bƛ őƭŜƴƛǘǾŜ όǑǘǳŘƛƧǎƪƛ ǇǊƻƎǊŀƳύ 2. letnik Letni 

 

Univerzitetna koda predmeta/University course code: 0001 

 

Predavanja Seminar Vaje YƭƛƴƛőƴŜ ǾŀƧŜ Druge oblike 
ǑǘǳŘƛƧŀ 

Samostojno 
delo 

ECTS 

45  30   105 6 

 

Nosilec predmeta/Lecturer:  

 

Vrsta predmeta/Course type:  

 

Jeziki/Languages: Predavanja/Lectures:  

 Vaje/Tutorial:  

 

tƻƎƻƧƛ Ȋŀ ǾƪƭƧǳőƛǘŜǾ Ǿ ŘŜƭƻ ƻȊΦ Ȋŀ ƻǇǊŀǾƭƧŀƴƧŜ ǑǘǳŘƛƧǎƪƛƘ 
obveznosti: 

Prerequisites: 

  

 

Vsebina: Content (Syllabus outline): 

  

 

Temeljna literatura in viri/Readings: 

 

 

Cilji in kompetence: Objectives and competences: 

  

 

tǊŜŘǾƛŘŜƴƛ ǑǘǳŘƛƧǎƪƛ ǊŜȊǳƭǘŀǘƛΥ Intended learning outcomes: 

  

 

aŜǘƻŘŜ ǇƻǳőŜǾŀƴƧŀ ƛƴ ǳőŜƴƧŀΥ Learning and teaching methods: 

  

 

Reference nosilca/Lecturer's references: 

 

 

 

  




