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Predmet: Osnove podatkovnih baz

Course title: Basics of Databases

~0dzRA2&1 A LINE:

Study programme and level

~GdzRACATIl &
Study field

Letnik Semester

Academic year Semester

UniverzitetniO i dzRA 24 1 }
LINDS adGz2LlyasS v
informatika

Interdisciplinarni univerzitetni
OldzRA2a1 A LINE3
wl éddzy I £ yAOG @2

ni smeri

Interdisciplinarni univerzitetni
OldzRA2&1 A LINE 3
Upravna informatika

zimski

University study programme
Computer and Information Sciengd
1st cycle

Interdisciplinaryuniversity study
programme Computer Science a
Mathematics, 1st cycle

none

Interdisciplinary university study|
programme in Administrative
Informatics % Cycle

2 fall

Vrsta predmeta / Course type

Univerzitetnakoda predmeta / University course code:

Predavanja Seminar Vaje

Lectures Seminar Tutorial

work

obvezni predmet tompulsorycourse

YEAYAG

Laboratory

63208
Druvg(E Ob“vke Samost. delo
OudzR A N ECTS
Field work Individ. work



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

45

105 6

Nosilec predmeta / Lecturer:

prof.

dr.Marko Bajec

Jeziki / Predavanja / Lectured f 2 Sy O6 A Y |
Languages: Slovene

Vaje / Tutorial:{a f 2 SY O6 A Y |

Slovene
t2322A I @1t2d8Ais @ { Prerequisites:
OudzRA2alAK 200Sly2aiui’
Vsebina: Content (Syllabus outline):
predavanja: lectures:
I. Uvod v PB [. Introduction to DB
M® %I2ZR2PAYI L2 RN 1. History of data bases;

2. Sistemi za upravljanje s PB (SUPB);
3. Vrste SUPB;
4. Vloge pri upravljanju PB;

Il. Opisovanje, shranjevanje ter poizvedovanje \
5. tri-nivojska predstavitev podatkov;
6. Shramba in indeksiranje podatkov;
7. Formalni poizvedovalni jeziki;
8. Osnove SQL,;
9. Predstavitev QBE;

2. DB management systems (DBMS);
3. Types of DBMS;

4. Roles in DB Management;

II. Describing, Storing and Querying data in DB
5. 3tire data representation;
6. Data storing and indexing;
7. Formal query languages;
8. SQL basics;
9. QBE;




10. XML PB in XQuery;

LLL® hay2@S ylI6NI2gky
1. iy A@22a1A LINRAG2
MH® Y2y OSLlidzZ ty2 vy
13.] 23A6y2 YI6NI20I y
14. Osnove normalizacije;
Mp® CATAG6Y2 yI 6NI?2

Mc® t2RIFEG120y+ aif
Y6 6Nl 201 yes

Opcijsko: noSQL in newSQL osnove

10. XML SUPB, XQuery;

[ll. DB desig- basics

11. 3level 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

Temeljni literatura in viri / Readings:

1 Thomas M. Connolly, Carolyn E. Begg (2@@&abase Systems, A Practical Approach to Desig
Implementation and ManagemenFifth Edition, AddisckiVesley.
1 Raghu Ramakrishnan, Johannes Gehrke (20@@abaseManagement Systemd hird Edition,

McGrawHill.

Cilji in kompetence:

Objectives and competences:

/I At2 LINBRYSGlI 2S5 OiddzRS
informatike predstaviti osnove o podatkovnih bazali
kaj so prednosti uporabe podatkovnih baz v primer
ZRNHAAYA yIF6AYA aKNIye
podatkovne baze delujejo in kako upravljamo z njin
kako poizvedujemo po podatkih v podatkovnih baz
1F12 2AK ylF6NIdz2Sy2 GS
{LX 20yS 12YLISGSyOSyY
T {LRrazoy2aid N}I dzyrSgl|
stk | 2Oy AK LINROESY20Q
N} 6dzy I £ yAOG DI Ay Ay
f {LRaz2oyz2ad Aajilyel
SO tdd OAc2S NIT LR 2(
1 Sposobnost uporabe pridobljenega znanja
arvyz2aitzayz2z NBOSOI y{
izpopolnjevanja pridobljenegaanja;

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, howve query databases etc.

General competencies:

1 The ability to understand and solve
professional challenges in computer and
information science.

1 The ability to search knowledge sources ang
search for resources and critically evaluate
information.

1 The alility to apply acquired knowledge in
independent work for solving technical and




{LISOATAG6YS 12YLISGSyOSY
1 hayz2@yS
in informatike;
9 Sposobnost prenosa znanja na sodelavce
@ GSKYASGYAK 120 NI
9 Osnovno znanje in spretnosti, ki so potrebr;
It yIRFt2Sal yadsjskOi g
stopniji.

ALINBGy2480aA

scientific problems in computer and
information science; the ability to upgrade
acquired knowledge.

Specific competencies:

1 Basic skills in computer and information
science, whih includes basic theoretical skills
practical knowledge and skills essential for tk
field of computer and information science;

1 The ability to transmit knowledge to €o
workers in technology and research groups.

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

t NBROARSYA OldRA2alA |

Intended learning outcomes:

t2 dzaALSOy2 1 +1ftadzsSyS
)

Y2O0YAY

T YIE6NI23I GA
podatkovne baze,

 razvitk Lt A1l OA2S 1T R2:
sistemov za upravljanje s podatkovnimi

Syzail @

After successfutompletion ofthe module, studentg
will be able to:

w design simple and complex databases,

w develop applications with access to varioy
database management systems,

w retrieve data from different types of

bazami, databases,

9 LRAT OSR2dI GA L2 NI w analyze quess from performance
podatkovnih baz, perspective,

1 analizirati poizvedbe, w optimize databases and queries,

{ optimizirati podatkovne baze ter w reuse database algorithms for similar
poizvedbe, problems.

 dzLI2 NI 60AGA f3A2NAGY
baz na sorodihi problemih.

aSi2RS L1Rdz6S@lFyeal Ay « Learningandteaching methods:

t NBRI @Fyalx NId&dzyails
LINE 2SOy A RZ2YIAGA KRS A
seminarjih.

Lectures, Practical exercises, homeworks and
seminars in team.

58t SO 0o

bl 6AYA

20Sy2aS@dl yal Weight(in%) Assessment:




blr6Ay O6LAAYA AT LRI Type (examination, oral, coursework,

naloge, projekt): project):
Sprotno preverjanjd R2 Y 6 Sy I 50% Continuing(homework, midterm exams,
kolokviji in projektno delo) project work)
N N 50%
Y2y 06y 2 LINGSA B NBilizig S ° Final(written and oral exam)
Ocene: 610 pozitivno, 5 negativno Grading: €10 pass, 5 fail
(v skladu s Statutom UL). (according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylI2LR2YSYoySa2aOAK RSt

cLebLYZ {fF@122 ~!.9[ W2 -ménttbN&EferenceWwsdlulion asindNiihetrd
chain conditional random field®loS onelSSN 1938203, Jun2014, vol. 9, no. 6, str-14

~1 9 WZ [2@ONR> CL![! 3 Jbdsd dtaiiiddcompdristd df citatianltoNdjogyd
bibliographic database&cientific reportsIS8l 20452322, 2014, 4, str.-10

CL!'[!Z S5FfA02NE ~!.9[ WX [ 2 @NER > -basdd GuthbrYankingst | @1
outperform simple citation courst?.Journal of informetricdSSN 1751577, Apr. 2015, vol. 9, no. 2, str.
334-348

Yw! [[LbD9wSX al NIGAYySX ¢Le¢bLYS {fF@12% .!W9/3Z a
and its annotation principleslournal of cheminformatic$SSN 1758946. [Online ed.], 205, vol. 7, suppl
1, str. 217

~1 . 9[WZ [2@ONRB>X CL! [! I bdsddstatigtibiEcompariged of Eitat@r tdpdlctyyd
bibliographic database&cientific reportsiISSN 2042322, 2014, 4, str.-10
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Predmet: Razvoj informacijskih sistemov

Course title: Information Systems Development

LINE

~GdzRA2ET A

Study programme and level

~ddzRA2a1l & Letnik Semester

Study field Academic year Semester

:yAQSNjAGSny
LINDS adGz2LlyeaS
informatika

Interdisciplinarni univerzitetni
OldzRA2&1 A LINE 3
wlk ddzy £t yAOG @2

Interdisciplinarni univerzitetni
OldzRA2a1 A LINE3
Upravna informatika

Modul: Obvladovanje informatike 3 zimski

University study programme
Computer and Information Sciengd
1st cycle

University study programme
Computer Science and
Mathematics, 1st cycle

Interdisciplinary university Study,
Programme in Administrative
Informatics % Cycle

Module: Management of

Information Systems 3 fall

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

izbirni predmet/ electivecourse
obvezni predmet Lompulsorycourse

63252

Yt Ay A 6 Druge oblike

Predavanja Seminar Vaje < - = . Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 20 10 / / 105 6



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Nosilec predmeta / Lecturer: prof. dr. Marko Bajec

Jeziki / Predavanja / Lectured f 2 @Sy O6 A Y |

Languages: Slovene

Vaje / Tutorial:}a f 2 3SY O6 A Y |

Slovene
t2322A 1 @1t2dz6AiGSD ¢ Prerequisites:
O (i dzR pl&ezRoktiK
Vsebina: Content (Syllabus outline):
predavanja: Lectures:
Led {LIX20y2 2 NIIT @22dz I. General information about IS development
M® 2LIA& OAQGfaSyeal 1. software developmaeniife cycles;
2. pristopi in metodologije razvoja IS 2. IS development approaches and
: . methods;
3. problem obvladovanja kakovosti razvg
IS; 3. Managing quality of IS development;
Il. Strukturni razvoj [I. Structured IS development
4. osnove strukturnega razvoja; 4. Basics of structured IS development;
5. predstavitev osnovnih aktivnosti 5. Main activities of structured 1S
strukturnega razvoja; development;
[ll. Objektni razvoj [ll. Objectoriented development
6. oshove objektnega razvoja; 6. Basics of objeairiented IS
development;




7. predstavitev osnovnih aktivnosti
objektnega razvoja;

8. primerjava objektnstrukturni razvoj;

IV. Sodobne lahke in agilne metodologije
9. predstavitev osnovnih konceptov;
10. predstavitev dobrih praks;

11. konkretni primeri lahkih in agilnih
pristopov.

7. Main activities of objeepriented 1S
development;

8. Comparison of structured and object
oriented IS development;

IV. Light and agile methods for IS development
9. Basic concepts;
10. Good practicg
11. Examples of light and agikgpproaches.

Temeljni literatura in viri / Readings:

1 Jeffrey A. Hoffer, Joey George, Joe Valacich (2013), Modern Systems Analysis and Design

Edition) AddisonWesley.

1 Martin Fowler (2003). UML Distilled: A Brief Guide to the Standard Object Modeling Langua

Third Edition. AddiscliVesley.

Thomas A. Pender (2002). UML Weekend Crash Course. Wiley Publishing.

1

1 Per Kroll, Philippe Kruchten, Grady Bo@@03),The Rationalnified Process Made Easy: A
Practitioner's Guide to the RURddisorWesley.

1 Martin, C. Robert (2003). Agile Software Development: Principles, Patterns and Practices. F

Hall.

1 Cockburn, A (2006). Agile Software Development (2nd Edition). Peatsoatién.

Cilji in kompetence:

Objectives and competences:

I Af2 LINBRYSi{HlF 2S5 0OGdzRS
discipliniranih pristopov k razvoju informacijskih
sistemov. V okviru predmeta bodo predstavljeni tak
OGN RAOA2yIFfYyA 120G GdzRA
informacijskih sistemov.

{LX 20yS 12YLISGSYyOSY

T {LRaz2oyz2aid I NAGAGY
T witil @22 aLINBiy2aidAa
AAYUGSGABYAY NITYAO
1 Sposobnost definiranja, razumevanja in
NEOSGIyal aAiGNRl20Y
NI} 6dzy I £t yAOGOBI Ay A
1 Sposobnost uporabe pridobljenega zrean

I alrvyzatzay2 NBOS

The goal of this course is to teach students how t
managenon-trivial IS development using
systematical and disciplined approaches. Within
course the students will learn both, traditional anc
modern approaches and principles of IS
development.

General competencies:

1 Ability of critical thinking;

1 Developingskills in critical, analytical and
synthetic thinking;

1 The ability to define, understand and solv
creative professional challenges in
computer and information science;




sposobnost izpopolnjevanja pridobljeneg
znanja,;

9 Sposobnost timskega dela v
profesionalnem okolju;

T +2RSy2S YlIyaoS3al a

{LISOAFAGYS 12YLISGSyOS
T {LR2az2oyzad

2NHI yATFO
L2 RNRBG2AK NI Gdzyl fy
9 Osnovno znanje in spretnosti, ki so potrebr;
T yFERFtft2SglyaS Ol
stopniji.

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

1 The ability of teamwork within the
professional environment; management o
small professional team.

Specific competencies:

1 The ability to independentlgerform both
less demanding and complex engineering
and organisational tasks in certain narrow
areas and independently solve specific wi
defined tasks in computer and informatior
science.

1 Basic skills in computer and information
science, allowing the conuation of studies
in the second study cycktudies in the
second study cycle.

t NBROARSYA OldRA2al1A |

Intended learning outcomes:

t 2 dzALISOy?2
TY20yAY

TFr1teds6SyS

T YI6NI20GA Syz2ail @

9 analiziratizahteve za razvoj ali nakup IS,

9 Klasificirati vrste IS glede na njihove
lastnosti, ki so pomembne za razvoj,

T ATONIGA Yy 2LINRYSNYy
za posamezen primer razvoja ali nakupa|

9 oceniti primernost posameznih
YSG2R2f 201 AK Ileled & 0
primer razvoja ali nakupa IS,

T NITEA120FGA YSR OA

After successfully completing the course, the
students will be able to:

w
w

design simple and complex IS,

analyze requirements for development or
procurement of IS,

classifylS 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 the
suitability in individual cases of IS
devdopment/procurement,
differentiate among various IS developme
cycles.

w

aSti2RS LRdzS@lyal Ay «

Learning and teaching methods:




t NBRI @Fyal > NI 6dzy

o a1 s Lectures, exercises, project work.
LIN22S1aOdyA yFE6AYy RSE I

55tS0 o

b I 6 dcghfevanja: Weight (in %) Assessment:
blr6Ay O6LAAYA Al LRI Type (examination, oral, coursework,
naloge, projekt): project):
Sprotno preverjanjd R2 Y 6 Sy I 50% Continuing(homework, midterm exams,
kolokviji in projektno delo) project work)

N N 50%
Y2y 06y 2 LINGSA B NBilizpig S ° Final(written and oral exam)

Ocene: 610 pozitivno, 5 negativno Grading: €10 pass, 5 fail

(v skladu s Statutom UL). (according to the rules dfniversity of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylelLR2YSYoySeOikK RSt

1.BAJEC, Marko, KRISPER, Marjan. Agilne metodologije razvoja informacijskih digpenad.inform.
(LublLE  F LN Y| 23 2 dzy ® -76, ilusto [EOBISSBIgE®06dm > Ol @ H =
1raSaz2NrekyY m/ 0%HOT dzZL12 Ol RiEAIOSICT dzONBR G A GSOY a
1261SY mMpE OGP F@i2NBSQOY H

2.1V W9/ ¥ al NJ2Z !+t h¢L2Z 5-drived bpprbachvfar trdating praiect a |
specific software development methodsf. softw. technol.[Print ed.], 2007, vol. 49, no. 4, str. [3485,
ilustr. [COBISSD5815124, [JCRWoS Ol ® OAlGlI 42@ R2 Hn® pd® HAMI
citatov: 6]

1FdS3aA2NA2LY M!o 6%MOUT dzLl2 OGSOl yI dz@NBGAGSOY
1261SY umoppz Ol I Fi2NBSOY o

3.1 W9/ X alNJ23 +! +t h¢L 23 -sBpport &t rgedginéering daftward ¢ 2 NJ
development methodsinformatica (Vilnius)2008, vol. 19, no. 3, str. 3814, ilustr. [COBISSIBI
6701394, [JCRWoS Ol @ OA (I 128 R2 g2 0B HAM@MY HI §F2 NN
1FradS3az2NrR2FY M!o 0¥%MOT dzZLR OGSOl Yyl dz@NEGAGSOY
1261SY oTdypz Ol I gi2NBSOY H

41 +the¢L23 5FY2lys .1 W9/ X alNJ2® !y I LILINEI OK
aspects of software development methodologig¥. softw. technol.[Print ed.], 2009, vol. 51, no. 2, str.
528545, ilustr. [COBISSIBI6803284, JCRWoS Ol ® OA Gl G230 R2 cd® yd ¢
Y2NXYANI y2 Ol OAGIG20Y H8



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=3679060
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=5815124
http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=jcr&select=(sc=0950-5849+and+PY=2007)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000245168500004
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=6701396
http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=jcr&select=(sc=0868-4952+and+PY=2008)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000259782500001
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=6803284
http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=jcr&select=(sc=0950-5849+and+PY=2009)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000261919900021

1| SI2NRSFY M!M 0%MOT dzZlR2 OGSOyl dz@NRGAGSOY
4 41

u
261SY pHodppZ OGd | Bi2NBSOY H

5.¢+! b! ¢jan, BAZEQ,(Marko. A tool for IT process construdtirsoftw. technol.[Print ed.], Apr.
2010, vol. 52, no. 4, str. 39710, ilustr. [COBISSIBI7558484, [JCRWoS Ol OAGIFHG20
F@G20AGF020Y nY yYy2NXYANIy2 OGd OAGFO2OY ne
1FrGS3a2NR2FY M!Mm 0¥%MOT dzZLl2 OGSOyl dz@NRGAGSDY
6261SY pHdppZ OGP | BiG2NBSOY H

Oy T Cn

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9270



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=7558484
http://www.cobiss.si/scripts/cobiss?command=SEARCH&base=jcr&select=(sc=0950-5849+and+PY=2009)
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000276121400003
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=9270
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Predmet: Principiprogramskih jezikov

Course title:

Principles of Programming Languages

~0dzRA2&1 A LINR:

Study programme and level Study field

~GdRA2a1 &

Letnik Semester

Academic year Semester

P'YADBSNI AGSGyYA
prve stopnjew I 6 dzy' I f y
informatika

ni smeri

1 AGS y)\
aliz2LlyeasS
matematika

y g8
LINID S

A
INID

2 poletni

University study programme
Computer and Information Scieng
1st cycle

none

University study programme
Computer Science and
Mathematics, 1st cycle

2 spring

Vrsta predmeta / Course type

izbirni predmet /electivecourse

Univerzitetnakoda predmeta / University course code: 63220
Predavanja Seminar Vaje YEAYAG Drug(ej %bzlg(e;\ Samost. delo
. . Laboratory o ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6

Nosilec predmeta / Lecturer: prof. dr. Andrej Bauer

Jeziki /

Languages: Slovene

Predavanja / Lecturesa f 2 Sy O6 A y I

Vaje / Tutorial:
Slovene

5t 20SYOB6AYL



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 1 @1ftadz6A0SP ( Prerequisites:

OlidZRA2&ATAK 200STy2aiAr’

Vsebina: Content (Syllabusutline):

T a2RStA NIXGdzylyeal Ay f Computational models and programming
imperativno, postopkovno programiranje; paradigms: imperatie, procedural
deklarativno, nepostopkovno, programiranje programming; declarative, neprocedural
objektno programiranje; funkcijsko programming; functional programming;
LINEINF YANI y2ST f23A4 logic and relational programming;
programiranje; programiranje z omejitvami; programming with constraints; parallel
paralelno programiranje; genetsko programming; genetic programming;
programiranje; programiranje s primeri; itd. programming by examples; etc.

1 Pregled programskih jezikov za razne 1 Overview of programming teyuages for
paradigme programiranja various programming paradigms

1 Elementi jezikov postopkovnega programira 1 Elements of languages for imperative

f bSLRad2LN 20y 2 LINEZINI programming
programiranje in programski jezitolog: 9 Declarative programming, logic
logika kot programski jezik, postopkovni programming and the Prolog language: Io
pomen programa kot avtomatsko dokazovarn as a programming language, procedural
AT NB120Y LINAYSNR &aAy meaning of programs as automatic theorg
deklarativnega snovanja programov proving, eamples of symbolic programmir

1 Programiranje z omejitvami: ideje, principi in and declarative program design
LINAYSNR S f23A06Y fitvaniNg 1 Programming with constraints: ideas,
(CLP) principles and examples, constraint logic

1 Obravnavanje sintakse in semantike programming (CLP)
programskih jezikov: gramatike, operativna, 1 Handling of syntax and semantics of
prevajalska, denotacijska in aksiomatska programming languages: grammars,
semantika operational, translationaklenotational and

1 Denotacijska semantika, povezava s gramat axiomatic semantics
jezika, primeri denotacijskih definicij 1 Denotational semantics, relation to the thg

1 Aksiomatska semantika in Bazovanje grammar of a language, examples of

pravilnosti programov: parcialna in totalna
pravilnost, invariantni pogoji, tehnike
dokazovanja pravilnosti programov, uporabg
yI20A0]1S20AK LINBRLIR 3
dokazovanje pravilnosti

denotational definitions

Axiomatic semantics and proving
correctness of programs: partial and total
correctness, invariant conditions,
techniques of proving program correctnes
using weakest preconditions, automatic
correctness proving




Temeljna literatura in viri / Readings:

Robert W. Sebesta, Concepts of Programming Languadresd®ibn, AddisorVesley 2007.
Peter van Roy, Seif Hari@ipncepts, Techniques, and Models of Corap&trogramming, MIT Press 2004

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

Wesley 2001.

LSy . Nridlzx

t NPf 23 Ay dzYSiig201lAy G St A3ISy Ol = ¥

Cilji in kompetence:

Objectives and competences:

Cilj je predstaviti principe in pregled vrst

LINEANF YaA1AK 2STA120=2
N 6dzy yel 2 F2NXI{YAY
semantike jezikov ter pravilnosti programov;

wlkTdzySglryaS NITfEASYAK
programiranja ter njihove uporabe v ustreznih
programskih jezikih;

t N} 10A6y L+ dzL2NJF ol &AY
nepostopkovnega programiranja in programiran
omejitvami

To introduce the principles and type$
programming languages, including models of
computation, formal treatment of the syntacs and
semantics of languages and program correctness

Understanding of various programming paradigm
and their use in corresponding programming
languages;

Practical applications of symbolic, declarative an
constraint programming

t NEBROARSYA OlGdzRA2aA

Intended learning outcomes:

Znanje in razumevanije:

wlk T dzySglryes NII
LINAYSNYy2adG NITyY
problemov;

t AGYAK
A Krazoihd

Pregled principov in mehanizmov raznih vrst
programskih jezikov;

wlk 1 dzySglryesS yréayz2g 1
pomena programskih jezikov ter formalno
dokazovanje pravilnosti programov.

Uporaba:

w1 @22 &LINB i y@agramiraniad Y
programiranja v logiki in programiranja z
omejitvami.

Refleksija:

{LRraz2oy2aid NITYAOtaly
formulacijah problemov ter pristopov k njihovem
NBOS I yedzT

YF1{2 NXrTfA6YA Y2RStA
programiranja in vrste jezikov egbujajo

Knowledge and understanding:

Understanding of various approaches to
programming and suitaility of these approaches t¢
solving various problems;

Overview of the principles and mechanisms of ty
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 constra
programming

Reflection:

Ability of thinking about alternative formulations g
problems and approaches to their solution;




FfAOGSNYFGADBYS LINRAG2 LIS | |How different computational models, programmir]
problemov. paradigms and langaggs, support alternative

. - approaches to computer problem solving
Prenosljive spretnostiniso vezane le na en

Transferable skills:

" . . . . Enhanced skills of program design
whkT OANBSYS aALINBGY 2404 prog ¢

aSi2RS L12dz6S@lFyel Ay « Learningandteaching methods:

t NEBRI @Fyal > | @RAG2NY S| |Lecturespractical work and exercises, home worl
naloge

55tS0O o
bFr6AYyA 20SyaS@Il yal Weight(in%) Assessment:

bl 6AY G6LAAYA Al LAG Type (examination, oral, coursework,
naloge, projekt): project):
L, . & 50% _
Sprotno preverjanjed R2 YIF 6 S Yy I Continuing(homework)
N A 50%
Y2y 06y 2 LINGSDB NBIizZgi S ’ Final(written and oral exam)

Ocene: 610 pozitivno, 5 negativno Grading: 610 pass, 5 fail

(v skladu s Statutom UL). (according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t S0 yrelLR2YSYoYyS2OAK RSt

BAUER, Andrej, PRETNAR, Matija. Programming with algebraic effects and handlers. V: Journal of
and algebraic methods in programming :

Special Issue on Domains X, International workshop on Domain Theory and applications, Swansea
September, 2011, (Journal of logical and algebraic methods in programming, ISSAP@85Y0l. 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 me
computer science, ISSN 186974, 2014, vol. 10, iss. 4, paper 9 (st29).
http://arxiv.org/pdf/1306.6316

BAUER, Andrej, PLOTKIN, Gordon, SCOTT, Dana S. Cartesian closed categories of separable Sc
Theoretical computer science, ISSN 63045, 2014, vol. 546, str. 220.



http://dx.doi.org/10.1016/j.jlamp.2014.02.001
http://arxiv.org/pdf/1306.6316

BAUER, Andrej, HOFMANN, Martin, KARBYSHEV, Aleksandr. On monadic parametricity-afisgcon
functionals. V: PFENNING, Frank (ur.).

Foundations of software science and computation structures : 16th International Conference, FOSS
2013, held as part dhe European Joint Conferences on Theory and Practice of Software, ETAPS 2
Rome, Italy, March 184, 2013 : proceedings, 16th International Conference on Foundations of Softy
Science and Computational Structures, FOSSACS 2013, Rome, Italy, MecRQ3, (Lecture notes in
computer science, ISSN 039243, 7794). Berlin; Heidelberg:

Springer, cop. 2013, str. 22=0.

http://dx.doi.org/10.1007/9783-642-370755_15

BAUER, Andrej, STQNHristopher A. RZ: a tool for bringing constructive and computable mathemat
closer to programming practice. Journal of logic and computation, ISSN/@2%§ 2009, vol.
19, no. 1, str. 1-/43. http://dx.doi.org/10.1093/logcom/exn026

.1l 9wy TyRNB2Z I mewn9[ 9{/!'w5j 3 alNINys {Lat{
number computation. V: WIDMAYER, Peter (ur.). Automata, languages and programming : 29th
international colloquium, IJAt H A nHZ at f 13 ROD2: prodeckliggs, (L¥¢tnte Botey in
computer science, ISSN 039243, 2380). Berlin;

London: Springer, cop. 2002, str. 4880.



http://dx.doi.org/10.1007/978-3-642-37075-5_15
http://dx.doi.org/10.1093/logcom/exn026

l'2bL b!2w¢ tw95a9¢! «k [/ h}! w{9 {,]
Predmet: Osnove umetnénteligence
Course title: Introduction to Artificial Intelligence

LINE

~GdzRA2ET A

Study programme and level Study field

~GdRA2a1 &

Letnik Semester

Academic year Semester

! yAQSNj AGSGYA

LINDS adGz2LlyeaS
informatika

ni smeri

1 AGS y)\
aliz2LlyeasS
matematika

y g8
LINID S

A
INID

3 zimski

University study programme
Computer and Information Scieng
1st cycle

none

University study programme
Computer Science and
Mathematics, 1st cycle

3 fall

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta University course code: 63214
Predavanja Seminar Vaje YEAYAG Drug(ej %bzlg(e;\ Samost. delo
. . Laboratory o ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6

Nosilec predmeta / Lecturer:

izr. prof. dr. Zoran 2 Ay A 0

Jeziki /

Languages: Slovene

Predavanja / Lecturesa f 2 Sy O6 A y I

Vaje / Tutorial:
Slovene

5t 20SYOB6AYL



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 1 @1ftadz6A0SP ( Prerequisites:

OGdzZRA2ATAK 200STyz2aida’

Vsebina: Content (Syllabus outline):

1 Uvod vumetno inteligenco in primeri uporabe 1 Introduction to Artificial Intelligence,

9 Prostor stanj in osnovni algoritmi preiskovan examples of applications
3t 20Aya12x OANARYyal 27 i State space and basic search algorithms:
zahtevnost teh algoritmov depthHfirst, breadthfirst and iterative

T I SONRAGASY2 LINBAA] 2( deepening, complexity of these algorithm
izrek o popolnosti A*, lastnosti ocenitvenih 9 Heuristic search, algorithms A* ahidA*,
fuyt1 OA2 GSNIFyFEATLE 6 admissibility theorem for A*, properties of
zahtevnosti heuristic function and analysis of time anq

1 Dekompozicija problemov z AND/OR grafi, space complexity
Ff3I2NRGYA Aallyel @ Problem decomposition with AND/OR
preiskovanije in algoritem AO* graphs, search in AND/OR graphs, heuris

T {GNRB2y2 dz6Sya2SY LINERJ search algorithm AO*
iskanje zakonitosti v podatkih in podatkay 1 Machine learning: problem of learning fro
rudarjenje, opisni jeziki in prostori hipotez, data, data mining, description languages
dz6 Sy2aS 2Rf26A00SYyAK and hypothesis spaces, induction of decis
modelnih dreves, ter pravil. Programska oro trees, regression trees, model trees, and
adNR2yS3aF dwSyal Ay rules. Software tools for machine learning

1 Predstavitev znanja in ekspertni sistemi: and applications.
predstavitev znanja s pravitigrodii, 1 Knowledge representation and expert
ASYIL YyGABYAYA YNBOF YA systems: knowledge representatioritty
sklepanja in generiranje razlage; obravnava rules, frames, semantic networks,
yS§32G2¢S831F Tylyalsz o ontologies; inference algorithms and

1 Planiranje po principu sredstev in ciljev, generationg explanation; handling uncerta

planiranje s popolno in delno urejenostjo,
regresiranje ciljev, primeri upabe v robotiki
in logistiki

knowledge, Bayesian networks
Meansends planning, totabrder and
partialorder planning, goal regression,
applications in robotics anldgistics

Temeljni literatura in viri / Readings:



I. Bratko, Prolog Programming for Artificial Intelligence, 4th edition, Pearson Education,
AddisorWesley 201 1ISBN: 0201403757.
S. Russell, P. Norvig, Artificial Intelligence: A Modern Approach, Third edition, Pearson

Education, Prenticélall 2010, ISBN: 0136042597

Ld . NXrGl12=

|. Kononenko, StrojnoluSy 2 S = ialFRI20D6. |

al G SNALF A

y't

t NPf23 Ay dzYSayl

AYGiStAaISYy Ol 3T ¢

C9

LK Shdz 6{ LX Sy Prostidice prgdavérij, nabgel T L

Cilji in kompetence:

Objectives and competences:

T {STyYylFLyAGA af dzOF (St 28
idejami, metodami in tehnikami umetne
inteligence

T {LRaz2oyzal
umetne inteligence

T %Y20y2ai
umetne inteligence

9 Prispevati k razumevanju relevantnosti
G§SKYyA6yAK R2a80129 d
na njihove implikacije v filozofiji ipsihologiji

NEOS gl yel

NI T dzySglyetl

i Teach basic concepts, ideas, methods and
techniques of artificial intelligence (Al)

1 Ability to solve problems with methods of
artificial intelligence

1 Ability to understand the literature in the area
of Al

1 Contribute to the understanding ohe
relevance of technical achievements of Al wit
respect to their implications in philosophy anc

psychology

t NEROARSYA OlGdzRA2alA |

Intended learning outcomes:

t 2 dzZALISOYySY 1T 1f2dz6] dz

LT yEE 2ay2 @y Sipokapliang | 2
metode umetne inteligence,

-all2az2o0Sy Lke2layAdir AY
inteligence in relacije s kognitivho znanostjo,
psihologijo, medicino, logiko, matematiko in
RNHzZZAYA a2NRBRYAYA LRR
-4l az20S8Sy 2LINBRStEAGAZ
podNR 6 2 | =

- sposoben uporabe preiskovalnih algoritmov in

YSGi2R adNRe2yS3al dzwSye
-41L)24820S8SYy LINAYSNEBIYyZ2!
dz6AYy 1 2@AG2a0GA dzLJ2 NI o f

- sposoben formulirati probleme iz realnega
OA @t 2Syeal | 2 lljividnBtadans Y
umetne inteligence.

After the completion of the course the student wil
be able to:

- know the basic and most commonly used meth
in the field of artificial intelligence (Al),

- explain implications of the Al achievements, anc
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 algorithmsg
real problems,

- compare time and spatial complexity of tkeught
algorithms,

- formulate selected problems from the real world
as problems that are solvable with the Al
algorithms.




aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:

t NERI @Fyel > €I 62NI (2 NJ |Lectures, laboratory exercises, homework, indivig
individualni aliskupinski projekti and team projects
55t{S0O o

bFr6AYyA 20SyaS@l yal Weight(in%) Assessment:

blF6AY O6LIAAYA Al LRIDG Type (written and oral exam, coursework,
naloge, projekt): project):
Sprotno preverjanjd R2 Y 6 Sy I Continuing(homework, project work)

kolokviji in projektno delo) 50%

~ &G B o 50%
Y 2 2 L B/BliR st
yoy N ViZPE) Final(written and/or oral exam)
Ocene: 610 pozitivno, 5 negativno Grading: 610 pass, 5 fail
(v skladu s Statutom UL).
(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG yFr2aLRYSYoyS20AK RSt

1. %l t! b/ X YIF2FE . h{bLOX % 2N}ry® ! dziz2zYFrGSR §
based systems, ISSN 09B061. [Print ed.], Mar. 2017, vol. 120, str. 11®2.

2.h/9t9YZ ! NROZ w!D9[WS W20S8Ss . h{bLOXZ ansor
examples in cold start. Expert systems with applications, ISSNAQ9E/ [Print ed.], Nov. 2015, v
42, no. 19, str. 6786794,

3. .h{bLOX %2N}y> 59a~!wX WHlFZ Y9~tw9¢I DNJ
Igor. Enhancing dataream predictions with reliability estimators and explanation. Enginee
applications of artificial intelligence, ISSN 0982 6. [Print ed.], 2014, vol. 34, str. 1182.

4. .h{bLOX % 2N}yXZ YhbhbO9bYhZI L3I2NXP 9 asingthe
local sensitivity analysis. Applied intelligence, ISSN-882X. [Print ed.], Dec. 2008, vol. 29, ng
str. 187203, ilustr.

5. .h{bLOZ %“%2N}lYyX~ Yhbhb9bYhZXZ L3IZ2NP [/ 2YLI
individual regression predictis. Data & Knowledge Engineering, ISSN -@P3X. [Print ed.], De
2008, vol. 67, no. 3, str. 5eE1.6.

Celotna bibliografija je dostopna na SICRISu / For complete bibliography see SICRIS:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318
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. |

Predmet:

t N2INI YANI yeS

ALISOATAGYAK LI FGF2NY

Course title:

Platform Based Development

~0dzRA2&1 A LINR

Study programme and level

~ddzRA2a1l & Letnik Semester

Study field Academic year Semester

:yAQSNjAGSny
LINDS adGz2LlyesS
informatika

1 AGS y A
aiz2Llyes
matematika

'V A DS
LINID S W

Modul: Razvoj programske opren poletni

University study programme
Computer and Information Scieng
1st cycle

University study programme
Computer Science and

Mathematics, 1st cycle

Module: Software Development spring

Vrsta predmeta / Course type

izbirni predmet /electivecourse

Univerzitetna koda predmeta / University course code: 63287
Predavanja Seminar Vaje YEAYAG Druvge Obhvke Samost. delo
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta Lecturer: AT NP LINPFTP RN %2NIy .2a8YAD

Jeziki /

Languages:

Vaje / Tutorial:

Predavanja / Lectureg

at 20SyO6AYl
Slovene

at 20SYyO6AYl
Slovene




t2322A 1 @1ftadz6A0SP ( Prerequisites:

OlidZRA2&ATAK 200STy2aiAr’

Vsebina: Content (Syllabus outline):

t NEBRYS(UO ©@aSodzeS (SYS The course will include topics in platform based

ALISOATAGYAK LI FOGF2NYE
'/ a2S@SY {1 dzNR1dz dz T I
vsebinase bo letno prilagajala trendom, zato
kurikulum ni omejen na konkretne platforme.

1. pregled platform (spletne, mobilne,
igralne, industrijske, vgradne, robotske,
LI NI £ St ySka{ltlFroAft

2. podprti programski jeziki

3. LINPINI YANIryeaS 1 dzL]
1y2A0yA0s

4. programiranje glede na omejitve
posamezne platforme,

5. programski jeziki za mobiln@atforme,

6. N} gy235028 LBRNIOIK
AT GNDSOI yal LINE I NI

7. omejitve in izzivi mobilnih platform ter
ONBT OAGYl 12YdzyAll
aplikacije in nove tehnologije (navidezna
2023F 4GSyl NBayiAsy?2

8. LINPINI YANIyYy2S by L]
ITNRARGAGYS AYOGSNI{GA

9. 2YSe2AGBS LA GTFT2NY

interaktivne aplikacije,

izbrane vsebine iz programiranja

industrijskih/robotskih/vgradnih platform,

izbrane vsebine iz programiranja igralnih
platform.

10.

11.

Vaje potekajo konzultacijska seminarsko. Gradi
se projekt skozi sprinte po Scrum metodi razvoj:
programske opreme.

development recommended in the ACM curriculu
for CS. The topics will continually adapt to
contemporary trends, thuthe course is not
constrained to a specific platform.

1. overview of platforms (web, mobile, gam
industrial, embedded, robotic,
LI NI £t St kalOFftlof SzX
2. supportedfdomainspecific programming
languages
programming via platforaspecific APIs
programming under @itform constraints,
mobile platform languages,
performance/power tradeoffs and profilin
mobile platform constraints and challengg
with wireless communication, locatien
aware applications and emerging
technologies (virtual and augmented
NBIfAGEIXD
8. programming languages and approaches
for time-critical interactive platforms,
9. platform constraints for timecritical
interactive applications,
selected topics from
industrial/robotic/embedded platforms
programming,
selected topics from game platforms
programming.

N OhW

10.

11.

Practical part of the course consists of seminar w
and consultations (tutorial). Students build the
project using sprints as specified by Scrum softw
engineering methodology.




Temeljni literatura in viri / Readings:

1. D. CrockfordJavaScript: The Good Parts, O'Reilly Media; 1st edition (May 2008)

2. P.A. Laplante, S. J. Ovaska Remé Systems Design and Analysis: Tools for the Practitioner
WileylIEEE Press; 4 edition (November 22, 2011)

3. M. Neuburg: iOS 9 Programming Fundamentats Swift: Swift, Xcode, and Cocoa Basi€3 DS

Media, 2015.

4. R. Meier: Professional Android 4 Application Development, 3rd Edition; Wrox, 2012.
5. R. lerusalimschy: Programming in LUA, Lua.org, 2013.

Cilji in kompetence:

Objectives and competences:

/I Af2 LINBRYSGI 2S5 aLkri
dzy ft yAO1S LI I GF2NY
razvoja programske opreme na teh platformah.

{LX 20yS 12YLSGSYyOSY

Y20y 2480 (I NAGAGYS3IE N
m %Y20y2aid RSFTAYANT GA
A0NR120yS AITTAGS yI LI

informatike.

n %Y20y2ai
pridobljenega znanja.

t NBRYSUy2

I LI A OANI ye

ALISOATAGYS
n %Y20y 240 LINByzal 1y
GSKy2t 201 AK STALIK®

mSO6AYS Ay LINT | ihstdjyi2
opremi platform, specialnih programskih jezikih
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:
| yficritidalidhinking.

m ¢KS FoAfAGe (2 RSTAY!
professional challenges in computer and information
science.

L8

nm ¢KS FoAfAGE G2 | LLX S

Subject specific competences:

m ¢KS FoAfNR&®t BRIAGBNIGRA
technology groups.

m t Ny OGAOIt (y2s6fSR3IAS |
hardware of specific platforms, special programming
languages and constraints associated with these.

t NEROARSYA O0dzRA2a&1 A | Intended learring outcomes:
t 2 dzaALISOy2 2LINIY @f 2Sy S |After successful completion of the course, studer|
T Y20yAY will be able to:

-NFTEA128F0A YSR aLISOA

- prenesti osvojena znanja med platformami,

- differentiate betweenspecifics of different
platforms,




- uporabiti platformo za realizacijo produkta,
- razviti programski izdelek na platformi,

- analizirati zmogljivost strojne opreme in potreb
po virih programskega izdelka,

-F NBdzYSyGANIGA AT 02N a
programske opreme za razvoj izdelka.

- transfer obtained knowledge between platforms
- use the platform for product development,
- develop software product on the platform,

- analyze hardware efficiency and software produ
needs for resources,

- argumentselection of specific hardware and
software for the development of the product.

aSi2RS LI2d6SOIyel Ay

Learning and teaching methods:

t NBRI @Fyal AY R2YF S8 |
YI AYRAGARIZ f ySY RSt dz

Lectures and homeworkith special emphasis on
individual work.

58t SO o

bl 6AYA

20Sy2S@dl yal Weight(in%) Assessment:

bl 6AY OLAA&YA AT LA

naloge, projekt):
Sprotno preverjanjd R2 Y 6 Sy I

Y2Y 6y 2 LING@DB NBizgig S
Ocene: €10 pozitivno, 5 negativno
(v skladu s Statutom UL).

50%
50%

Type (examination, oral, coursework,
project):

Continuing(homework)
Final(written and oral exam)

Grading: 610 pass, 5 faibgcording to the
rules of University of Ljubljana).

Reference nosilca / Lecturer's references:

t S

T h/9t9YxX ! NROx

T .h{bLOSZ

1 .h{bLOZ

YI2LR2YSYoyS20AK RSt

.h{bLOZX
between learning style models and preferred multimedia types. Computers & Education, 1S§
03601315. [Print ed.], Nov. 2013, vol. 69, str. B&b.

%2Nl YZ Yhbhb9bVYhZX
sensitivity analysis. Appl. intell. (Boston). [Print ed.], Dec. 2008, vol. 29, no. 3;203,8lgr.
2N YyZ Yhbhb9bYhZ

B2 NI VS b!b2h+{Y! =g

LI2N» 9adAaYl (A4

LI2NX» / 2YLI NRa?Z

T ~¢w; a. 9[ WE 9O9NRAT1Z .h{bLOZX
and information systems, 2010, vol. 24, no. 2, p.-308
T .h{bLOX %2NrXYyZ Yhbhb9bYhZ

individual regression predictions. Data knowl. eng.. [Print ed.], Dec. 2008, vol. 67, no. 35165
2N WiZ2 Y-KUHAR Cleial
Explanation and reliability of prediction models: the case of breast cancer recurrence. Know|

L 3 2 Midtesfodmid®idfubl G A G
regression predictions. Knowl. eng. rev., 2010, vol. 25, no. 14727




Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?langw&id=31318



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318

l'2bL b!2w¢ tw95a9c¢c¢! K [/ hl w{9 {,]
Predmet: wkédzy £t yAO1S 12YdzyAll OA2S

Course title: Computer Communications

~ddzRA2a1l & Letnik Semester

~0dzRA2&1 A LINR

Study programme and level Study field Academic year Semester

:yAQSNjAGSny
LINDS adGz2LlyeaS
informatika

Interdisciplinarni univerzitetni
OlGidZRA2al1A LINE3 _ _ _
wk §dzy | £ yA Ot g2 ni smeri 2 poletni

Interdisciplinarni univerzitetni
OldzRA2a1 A LINE3
Upravnainformatika

University study programme 1
Computer and Information Scieng
1st cycle

InterdisciplinaryUniversity study
programme Computer Science a
Mathematics, 1st cycle

none 2 spring

Interdisciplinary university Study,
Programme in Administrative 1
Informatics % Cycle

Vrsta predmeta / Course type obvezni predmet compulsorycourse

Univerzitetna koda predmeta / University course code: 63209

Predavanja Seminar Vaje YEAYAGS Druvgti Ob“vke Samost. delo
Ou dzR A

Laboratory
work Field work

ECTS

Lectures Seminar Tutorial Individ. work

45 / 30 / / 105 6



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Nosilec predmeta / Lecturer: Al

NIPLINE F & RN

B2 NIy .2ayAd

Jeziki / Predavanja / Lectured f 2 @Sy O6 A Y |
Languages: Slovene

Vaje / Tutorial:}a f 2 3SY O6 A Y |

Slovene

t2322A 1 @1t2dz6AiGSD ¢ Prerequisites:
OldzRA2&A1AK 2060STy2aiAr
Vsebina: Content (Syllabus outline):
1. | @2RY NI} G6dzyl £t yAOl+ 2]]|1 Introduction: Computer networks and internet

2. Osnovni pojmi: plasti, protokoli, storitve,
LINRG212FfFNYA alflR®
kje nastajajo zakasnitve.

3. Aplikacijska plast: storitve, pregled standardnih
LIN2(G212f200 %l ayz2al
standardni protokoli HTTP, FTP, SMTP, DNS.
Delovanje d.J2 O Sta-LIEIS ISIND LI A ]
(socket) in uporaba storitev transportne plasti.

4. Predstavitvena in sejnplast: vsebina in storitvg
primeri.

5. Transportna plast: storitve, multipleksiran
povezavni in nepovezavni prenos (TCP in U
TrySataeiagd LINByz2a LR
(congestion control), izvedba le tegav TCP.

6. hYNBOY I LX Fady Zieie2 N
datagramske povezave, delova
usmerjevalnikov, naslavijanje v internetu (IP
IPv6), temelji usmerjanja.

7. Prenosni sistem¢ L2 ST I+ @y A\
INF2Sgyl 2YNBO2F o] !
odpravljanje napak, protokoli za skupinsleiposni

YSRA2Z® CATABYA yl af

2. Basic notions: layer, protocol, service, protocol
stack. Backbone and local area networks;
transmission latency sources.

3. Application layers: services, network application
basics, overvig of weltknown protocols. Protocol
HTTP, FTP, SMTP, DN8altfunctionalities, peer
to-peer applications, sockets, use of transport la
services.

4. Presentation and session layer: their purpose ar
services.

5. Transport layer: services, multiplexing, neation
oriented and connectionless transfer (TCP and
UDP), reliable data transfer, congestion control
its implementation inside TCP.

6. Network layer: services, virtual and datagram
connections, routing, addressing in internet (IPv-
and IPv6), routers.

7. Transmission systemdata link and physical layer
local area networks (LANS): services, error dete
and correction technigues, media access protoc
addressing (MAC addresses) and mapping of M
address to IP addresses (protocol ARP), switchg




naslove (ARP), delovanje stikal. Ethernet,
ONBT OA6Yl 2YNBO2FZ |
YyAHOMMEY . fdS02230GK0®
Prenos signalov, prenosni mediji, vrste modula

and teir functionalities. Ethernet, PPP, wireless
networks, current standards (IEEE 802.11x,
Bluetooth), cellular networks, mobile networks,
transmission of signals, media types, modulatior,

8. hYNBOYl @I Nyz2adGdx 11 y||8. Networksecurity, reliability and protections.
ALRNBGAES | GUSYGALR@ Message integrity, abientication, protection of e
¢/t LROSIHG o6{{[0= mail, TCP connections (SSL), network connectic
ONBT OAGYS LROGSIT I @So (IPSec), wireless connections). Firewalls, IDS/IP
aAaidSYAd !'10dd tyA 2Y systems. Network attacks and defense from the
njimi. 9. Network management.

9. PonSy dzLINJ @f 21 y2l 2 YNJ

Temeljni literatura in viri / Readings:

T JF Kuos&, @ 2 d wz2aaz ad /ATEFNRSGZ %O . 2ayAodoyY

ISBN 978.-78399776-3.

Dodatna literatura:

1. J. F. Kurose, K. W. Ross: Computer Networking,-amn Approach Featuring Internet. 4. izdaja,
Addison Wesley 200Poglavja & in 8.A.S. Tanenbaum, Computer Networks, 4. izdaja, Prentice

PTR, 2002.

Cilji in kompetence:

Objectives and competences:

/| Af2 LINBRYS({HI 28 OiGdzRS
AYF2NXVIGATS LINBRaGlF GAG
2YNBOR ESXFYyS20AK LINERIG2
2AK 02 OGdRSyld LINAR20A

9 sposobnost uporabe informacijsko
komunikacijske tehnologije in sistemov
T N}T dzyS@lyesS RSt 20y
sodobnih komunikacij
f aLkRazoyz2ai
doritev
 dzalLkrazofaSyzaid 11
aYrAasStyz2 R2RSt 2SOl y
9 usposoblienost za postavitev preprostega
2YNBO2F 6R2YIF6S 2 YN
nastavljanje kompleksnih usmerjevalnikov
T LRaGrGAGSD {1 NIne{
ONBT OASGYAYA R2&02LH

dzL32 NJ¥ 6 S

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 acquisge:

1 capability to use information and
communication systems and technology

1 understanding of how muliayer

communication systems work

use and design of network services

being capable of designing network

architectures and implementing network

addressing

1 capability for installing and administering
simple (home) network, performing basic
routing settings and configuring switches
and wireless access points.

=A =4

t NEROARSYA OlGdzRA2alA |

Intended learning outcomes:




t 2 dzaLISOYySY 11 108d&RE gz

- poznal komunikacijska modela TCP/IP in ISO/(

- sposoben definirati namen poglavitnih protokol
na vsaki plasti modela TCP/IP,

- znal pojasniti lastnosti in glavne komunikacijsk
LINEG212tS @ 2YNBO2dz L\

- sposoben uporabiti virtualnokmlje za
YIE6NI20yaS 2YNBOA2Z

-4L2a20S8Sy dzZLR2 NI o6f 2 GA
prometa za vpogled v komunikacijo in odpravlja
iSO @z

-alLlR2az2o0S8Sy ylr6eNI20Fyel
FRYAYAGOGNRANIy2l YlIyao

After the completion of the course the stadt will
be able to:

- know communication models TCP/IP and ISO/C

- define the purpose of major protocols on each 0
the TCP/IP layers,

- explain characteristics and functions of main
Internet protocols,

- use virtual environment for planning amtksigning
networks,

- use network traffic analyzers for protocol analys
and network troubleshooting,

- plan and administer smaller local aera networks

aSi2RS LI2d6SOIyel Ay «

Learning and teaching methods:

Predavanja, laboratorijske vag@,S Y A y' I NA& |
RSfIl LINA R2YIFI6AK ylIf2
seminarskih nalog (konkretni projekti). Poseben
L2 dzRI N1 2SS yI G§S126S
timskem delu in medsebojnem usklajevanju pri
vajah in seminarjih.

Lectures, tutorials, hoeworks in the form of
seminars, consultations for preparing of seminars
(particular selected projects). Special emphasis i
given on the following and understanding of giver
theoretical knowledge and on team work and
cooperation within tutorials and seming

58t SO o

bl 6AYA

208y 2Sdt yal Weight (in %)

Assessment:

blFr6AY OLAAYA AT LA

naloge, projekt):

Sprotno preverjanjgd R2 Y 6 Sy I
kolokviji in laboratorijske vaje)

Y2Y6Y 2 LINGSGSiNEizp® S

Ocene: €10 pozitivno, 5 negativho
(v skladu s Statutom UL).

100%

Type (examination, oral, coursework,
project):

Continuing(homework, midterm exams,
laboratory exercises)

Final(written or oral exam)

Grading: 610 pass, 5 fall

(according tahe rules of University of
Ljubljana).




Reference nosilca / Lecturer's references:

t S
1

YIE2LR2YSYoYyS20AK RSt

Y'wh{9% WFYSad8 CodX wh{{ZX YSAGK 2dX . h{bLOJ
dZNBRYAT0® wlk édzyl £ yAOl I 2 netBrkng,Isixtiveditibg. 2Lk J. S R
Harlow (England) [etc.]: Pearson, 2015. 462 str., ilustr. ISBI-98847872-8.

h/9t9YX ! NBOX . h{bLOX %2N}ys> b!b2hzx{Y! ~¢g
between learning style models and prefermngdiltimedia types. Computers & Education, ISSN
03601315. [Print ed.], Nov. 2013, vol. 69, str. BEb.

.h{bLOZX %2N}Yy3> Yhbhb9bYhX LI2NX 9a&0GAYIl (AZ
sensitivity analysis. Appl. intell. (Boston). [PrintjeDec. 2008, vol. 29, no. 3, p. 1303, ilustr.
.h{bLOXZ %2NIYyZXZ Yhbhb9bYhXZ L3I2NXP / 2YLI NRAAaZ
individual regression predictions. Data knowl. eng.. [Print ed.], Dec. 2008, vol. 67, no. 35165
~¢w; a. Q9[ZWZ hdqML 0> %2 NX Y2 Yhbhb9bYhRKUHARIGMNGE.
Explanation and reliability of prediction models: the case of breast cancer recurrence. Know|
and information systems, 2010, vol. 24, no. 2, p.-308.

Celotna bibliografijag dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=31318
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Predmet:

Osnove oblikovanja

Course title:

Introduction toGraphics Design

~0dzRA2&1 A LINR:

Study programme and level

~GdzRACATl &
Study field

Letnik

Academic year

Semester

Semester

:yAQSNjAGSny
LINDS adGz2LlyeaS
informatika

Interdisciplinarni univerzitetni
OldzRA2&1 A LINE 3
wlk é8dzyl £ yAOG @2

Interdisciplinarni univerzitetni
OldzRA2a1 A LI

Upravna informatika

prve stopnje

Interdisciplinarni univerzitetni
OldzRA2&1 A LINES3
Multimedija

Modul: Medijske tehnologije

poletni

University study programme
Computer and Information Scieng
1st cycle

Interdisciplinaryuniversity study
programme Computer Science a
Mathematics, 1st cycle

Interdisciplinary university study
programme in Administrative
Informatics ¥ cycle

Interdisciplinaryuniversity study
programme Multimedia, 1st cycle

Module: Media Technologies

spring




Vrsta predmeta / Course type izbirni predmet /elective course
MML1: obvezni predmet Eompulsory
course

Univerzitetna koda predmeta / University course code: 63271

Predavanja Seminar Vaje YUAYAG Druvgg Ob“vke Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6

Nosilec predmeta Lecturer:

izr. prof. dr. Narvika Bovcon

Jeziki / Predavanja / Lecturedd f 2 Sy O6 A y |
Languages: Slovene
Vaje / Tutorial:}a f 2 3SY O8 A Y |
Slovene
t2322A 1 @1t2dz6AiGSDP ¢ Prerequisites:
OldzRA2&A1AK 2060STy2aiAr
Vsebina: Content (Syllabus outline):




1 lIzbrana poglavja iz zgodovine in razvoja 1 Selected topics from the history of graphig

oblikovanja. Umetnost in znanost, despn. Art and science, design and
oblikovanje in tehnologija. technology.

9 Osnovne likovne prvine, barvna teorija, 1 Graphic elements, colour theory,
kompozicijgc @ 2SY @A1 dzl f compositiong practical work: visual studies
Ol dzRA2S® colour studies.

9 Osnove tipografije imakonitosti uporabe 1 Typography: the basics and the principles
6N]l 20y AK @NBRG AY R use.

1 Oblikovalski prelom formata in 1 Structuring of the graphic layout with visug
strukturiranje formata z likovnimi in and typographic elemds.
tipografskimi elementi. 1 Digital image and the principles of montag

9 Zakonitosti ekranske slike in principi of images.

Y2y il OS &atAl o 1 Structuring of the message according to t

T {GNHz2l GdzZNA NI y2S &Lk communication medium and with respect
zakonitostmi komunikacijskedada in v the social context of the communication.
2ROA&Y240GA 2R RNMzO f  The concept of interactivity in new media.
aLZNBGLyeH @ 1 Designing of usenterfaces: 1. with focus

1 Koncept interaktivnosti v novih medijih. on the innovative concept of the human

T bl 6NI2@FyeaS dzL2 N§1o computer interaction desigrg 2. with focus
poudarek na inovativnosti komunikacije on the effective visual communication of tl
YSR dzLR2 NI 6yAl12Yg2AY graphical elements of the interface that
poudarek na ustrezno strukturirani viani guides the interaction.
komunikaciji elementov vmesnika, ki 1 Data visualisation. Project work.
posreduje informacije o interakciji z 1 The Adobe software package: practical w
vmesnikom.

9 Vizualizacija podatkov. Projektna nalogal

T ' L2NIOYAOTA LIS

Adobe: uporaba programov iz paketa.

Temeljni literatura in viri / Readings:

1

=A =4 =8 -8 4

Data Flow: Visualising Information in Graphic Design. Berlin: Gestalten K20g8, H.,
Williams, S.Type: New Perspectives in Typography. Laurence King, 2015.

Colborne, G. Simple and Usable Web, Mobile, and Interaction Design (Voices That Matt
New Readers, 2010.

Lal, R. Digital Design Essentials: 100 Ways to Design Better Desktop, Web, and Mobile
Interfaces. Rockport Publishers, 2013.

Manovich, L. The Langya 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.

+ A NI dzl £ YA dz6 A pro§rar@edobey Illuktisithr NRRofoghbp) After Effects,
Premiere.

Cilji in kompetence: Objectives and competences:




/At LNBRYSOI 2S5 O
YIEENI 2@ yal @Al dzfy
YIE6NI2@Ffa1S YSG2RS

AYF2NNYIGAT1S dzZL2 NI 0 Af
vmesnikov, vizualizacij podatkov, elektronskih

dokumentov i spletnih strani.

dz
A

R A
(s}

> O
No

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

t NEBROARSYA OGdRA2E1TA |

Intended learning outcomes:

t 2 dza LSOy 2
1T Y20yAY

-LINBLRT yFGA

T1H1te0m&ySy

fr{2yArdzadi

- pomniti osnovne likovne prvine in principe
gradnje podobe,

-RST2RANI GA
-I2NRAGAGA

AT dzl £y &
TF12yAidz2ada

- uporabljati oblikovalske metode in oktivalske
programe za oblikovanje spletnih strani,
NI 6dzyt t yAOTAK @YSayaij

-Tray20F0AT yFE6NI 23 (A
izdelek,

- interpretirati oblikovalski proces kot integralni d
LINAR Yy I 6Nl 23 yedd dzZ iz )
uporabnikom,

-LINB 3t SRFGA LR2RNRSB62S A

prakse,

- testirati, evalvirati in preoblikovati lastni
oblikovalski izdelek,

-AVGSEINJ\NJ- GA 20f A1 20! f
LINA YV I 6 NI 2 G y 2 dzNHzBIaz0NI |
vmesnikov.

After successfutompletion ofthe module, students
will be able to:

- recognize the laws of visual expression,

- remember the elements of visual language and
principles of image composition,

- decode visual messages,
- useadequately typography and colour,

- use graphic design methods and the design
software to design web pages, computer interface
and visualize information,

- conceptualize, develop and realize a design
product,

- interpret graphic design process as aremal part
of the humancomputer interaction design,

- explore the state of the art design solutions,

- test, evaluate and redesign own design projects

aSi2RS LRdzSgryel Ay

Learning and teaching methods:




t NSRRI @ y2laxs Yalyad Nea O 21{ |Lectures, practical work in school, project work at
RSt2d t2aS0Sy L] dzRI NB | |home. Emphasis on continuous work parallettie
Poseben vidik je vpeljevanje v skupinsko delo n{ |lectures. Tearwork experience on a complex
kompleksnem oblikovalskem projektu. multimedia design project.

55tS0 o
bFr6AYyA 20Sya2S@l yal Weight(in%) Assessment:

blr6Ay O6LAAYA Al LRI Type (examination, oral, coursework,
naloge, projekt): project):
Sprotno preverjanjd R2 Y 6 Sy I 50% Continuing(homework, midterm exams,
kolokviji in projektno delo). project work).

R A 50%
Y2Y 6y 2 LINGSA B/BlRistn 12D ° Final(written and/or oral exam)

Ocene: 610 pozitivno, 5 negativno . :
(v skladu s Statutom UL). Grading: €10 pass, 5 fail
(according to the rules of University of

Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylraLreySyoySa0OAk RSt
Mdam LT GANYA TVYyIyaioaSyar 6t ySi

1. BOVCON, Narvika. Literary aspects in new media art works. CLCWeb, I1S&¥44f1nline ed.], 2014
vol. 15, no. 7, str.-13, ilustr.
http://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=2391&context=clcweb. [CQBIE510410068]

H® . h+/hbX bFENWBA{FZ ! ! the¢L2 £SO Y[9a9b/ =
case study in the domain of fine arts. V: First International Conference, SouthCHI 2013, Maribor, Sl
July 13, 2013. HOLZINGHERndreas (ur.), et al. Human factors in computing and informatics : proceeq
(Lecture notes in computer science, ISSN 63023, 7946). Heidelberg [etc.]: Springer, cop. 2013, str-

496, ilustr. http://eprints.fri.unilj.si/2098/. [COBISS:HB) 278259]Qipologija 1.08> 1.01

o® .h+/hbX bFNBAlF® WSTA]l 3IA0ft2ABAK atiA|l @ N
zbirke.Literatura in gibljive slike : tematski sklop = Literature and moving images : thematic section
(Primerjalnaif 2A OS Oy 2 a-udy hE{bSagpmors OGP HOD [ 2dz0f
1Y2A0S@y2aiz HnwmRB3, 232482/ [@4]oilusE. [COBISSIBIBI119202INIP M M i

4. Likovne besede : revija za Iikqvno umetnost. Bovcon, Nanyli&an| in odgovorni urednik 2096
[2dzof 2l ylY %@ST+ RNHOGSE -4t 208yalAK tA]l20YAK




3.12 Razstava

p® . hz/ hbX bl NBALI I a9dwxlKY A+Q1yR [axt A+|!S trh ¢eL2CH
festivlu Speculum Artium 2015, 16/7. oktober 2015, 7. mednarodni festival novomedijske kulture
Integriteta realnosti [COBISS:-8) 4119547]

Celotna bibliografija je dostopna na SICRISu:

http://www.sicris.si/search/rsraspx?lang=slv&id=33966



http://www.sicris.si/search/rsr.aspx?lang=slv&id=33966

l'2bL bl!2w¢ tw95a9c¢c¢! K [/ hl w{9 {,]
Predmet: BAIAGIEY2 YIENI20yesS
Course title: Digital Design
~0dzRA2&1 A LINR: ~ddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester
P'YADBSNI AGSGyYA
LINDS adGz2LlyeaS
informatika
a2Rdz Y wl 6dzyl 3 zimski
| YAGSNI AGSGyYA
LINDS adGz2LlyaS v
matematika
University study programme
Computer and Information Scieng
1st cycle
Module: Computer systems 3 fall
University study programme
Computer Sciencand
Mathematics, 1st cycle
Vrsta predmeta / Course type izbirni predmet /elective course
Univerzitetna koda predmeta / University course code: 63260
Predavanja Seminar Vaje YEAYAG Drtgjg %t;lg(i Samost. delo
. . Laboratory o ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
45 10 20 / / 105 6
Nosilec predmeta / Lecturer: AT NP LINPFP RN t | GNAOAZ2 . dzf A O

Jeziki /

Languages:

Vaje / Tutorial:

Predavanja / Lectureg

at 20SyO6AYl
Slovene

af zzéyé(ﬂ\yr
Slovene



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

4

t2322A 11 @1f2d6A0GS@ ¢ Prerequisites:

Ot dRA2A|IAK 206081 y2aiGh’

Vsebina: Content (Syllabus outline):

1. | 2R @ Yyl 6Nl 2@ yaS A |l Introduction to desigand testing of digital

sistemov;

2. Jeziki HDL za opis strojne opreme (VHDL,
Verilog), napotki za kodiranje, simulacija,
sinteza;

3. Tehnologija in pregled programabilnih vezij;

4. wl 6dzy - £ yAOlF FNRGYS
AaAyGSIT I 2Rft286AGOSYAK

5. bl 6 NI 2dFyaS aS{0Syéy
asinhrona vezja, pomnilne celice, register,
rSIA&AGSNRLA yAT X OGS
pomnilnik);

6. | NAY aA3aylty
sinhronizacija;

7. b 6NI20Fya2S O0YA|INROUL
poti, kontrolna enota, cevovod

8. bl 6NI20lyaS aAYKNRYA
vmesnikov (PS/22C, PCI)

9. bl 6Nl 2@l yes

vmesnikov (USART)

Sinteza pomnilnikov RAM in ROM, sinteza

dvokanalnih pomnilnikov

1L{AYyGST I INIFAEYAK QY

12.a2 Rdzf I Ny 3INF Ryal aAa
(SOC, Systein-Chip).

AAYGST I

F A Y KNR Y

10.

systems;

2. Languages for hardware description (VHDL,
Verilog, Abel 5[ £ X0 T

3. Technology and survey of programmable logic
circuits

4. Computer arithmetics: design and synthesis of
decision digital circuits,

5. Design of time depefant synchronous and
asynchronous circuits, fhflops, 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 commecation adapters
(PS/2, 12C, PCI);

9. Design of asynchronous comm. adapters (US/
10. Memory synthesis: RAM,ROM, dabannel
11. Design of simple graphics interfaces

12. Modular system synthesis: system on chip (S

Temeljni literatura in viri /Readings:



1. Wakerly, John F. Digital design : principles and practices, Upper Saddle River : Pearson/Prentid

2006;

N

Hw

Enoch Hwang. Digital Logic and Microprocessor Design with VHDL. Thomson/Nelson, 2006.
Richard E. Haskell & Darrin M. Hanna, Digitaidde 2nd Ed. LBE Books 2012.
Zapiski s predavanj, gradivo za vajeetture notes, exercises

Cilji in kompetence:

Objectives and competences:

~GdzRSy G+ OStAY2 yI dz6A
YIES6NI 2@ yal RAIAGET YA
28T A120 15[ Ay yIlI6NI?2
aAyiaST 20 t NA (SY 24K
(8K Ay yldzAY2 dzaR 0dS

predmetdz Ol dzRSyiG2S LINAR26O6
YIES6NI2@Fyadz Ay GSadAiN]
dzLJ2 NI} 6 A &2 R20YAK yI 6NJ
spretnosti za skupinsko razvojno delo ter pogloh
G§SKyA6y2 TylyasSo

We instruct students how computexideddesign
tools are used to both simulate the VHDL or Veri
design and to synthesize the design to actual
hardware. Specific behaviour of HDL tools is
emphasized. We present the design of digital cirg
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.

t NB R @ udjskifeizultadi:

Intended learning outcomes:




2 dza LISOy2
Y2O0YAY

bl aAadGaSYFGiAE6SY YI6AY
sisem v FPGA z uporabo jezika VHDL
wlkTdzySGA LR2YS: 120 a
6Faz YAYAY!l fashitev, LaSobtavidvénl
margina

2 LINI @f 2Sy S

—)

Izogniti se pastem, kot so metastabilnostriave

wlkTf20A0A LINNefikdk Aa)8pisavatl
hardvera
LT @rar A t23A6y2 aiyl

implementiranega vezja ter ife2 @2 LJ2 NI

Izvajati funkcionalno testiranje digitalnih sistemag
pred in po sintezi

After the completion of the carse a student will be
able to:

Implement a larger digital system in sssymatic
way in FPGA using VHDL

Understand timing in digital syems: setup time,
hold time, delay, setup margin

Avoid metastability and glitches in digital dgs

Explain the principle functionality of a hardware
description languge that models digital hardware

Perform logic synthesis, plaeadroute, as well a
timing and power optimizatioand analysis

Perform functional testing and performance
estimationand verification both preangost-
synthesis

aSi2RS LIR2d6SOIyel Ay «

Learning and teaching methods:

Predavanja, laboratorijske vaje na katesin
dzL2 NI 6t 222 &2R20Yy Il 2

Lectures, a series of lab assignments using modg
CADF tools and FPGAs, homeworks, final projec

RAIAGFEYAK aAadasSyz2g
12y6yA LINRP2ST
55t SO ¢
br6AyA 20SyeS@dl yal Weight(in%) Assessment:
bl 6Ay O6LAAYA Al LR Type (examination, oral, coursework,

naloge, projekt):

Sprotno preverjanjgd R2 Y 6 Sy I
kolokviji in projektno delo)

Y2Y 6y 2 LING@DB NBIizgig S

Ocene: €10 pozitivno, 5 negativho
(v skladu s Statutom UL).

50%
50%

project):

Continuing(homework, midterm exams,
project work)

Final(written and oral exam)
Grading: 610 pass, 5 fail

(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t S

Y I 2 L2 Y S YRvy A@t@pertarRvgotks:




1. ' +w!l ah+xL0X !'fS1asSax .!.LO0OX %RSyllX w!L2ZX
logarithmic squaring circuit with error compensation for D$pliaations.Microelectronics journa
2014, vol. 45, iss. 3, str. 2@31.

2.29~bh+x! w3 w21 wL{hW9+LOX +f |l RAYANE .!.LQC
implementation of a structurasimilarity-based aeriaimage classificatiord. supercomput., Aug.
2013, vol. 65, no. 2, str. 97996.

3. ./ [LOZ tFONROA2S D! ~¢LbxX +SaSt | 2-hasediritegrated 5
environment for computer architectur&Comput. appl. eng. edydar. 2013, vol. 21, no. 1, str.
26-35.

4, [hewL23Z [ INRDZt I GNAOA2d ! LI AOFoAfAGE 2F |
networks.NeurocomputingNov. 2012, vol. 96, str. 55.

5.1 .L0X %RSYyllZX !+wlah+xL0x !fS1as8a2x .![LO>
Microprocess. microsyst.2011, vol. 35, no. 1, str. 233.

/| St2Gyl 0A0fA23INI FA2E AT NXP LINRPTFP tFINROALF . d

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4520



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4520

" 2DbL

bPREDMETA / COURSE SYLLABUS

Predmet:

hNBIFyAT I OA2l

NI} 6dzy t yAOLAK arxaasSyzg

Course title:

Computer Systems Organisation

~0dzRA2&1 A LINR: ~ddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester
P'YADBSNI AGSGyYA
LINDS adGz2LlyeaS ni smei 2 zimski
informatika
University study programme
Computer and Information Scieng none 2 fall
1st cycle

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta / University course code: 63218
Predavanja Seminar Vaje YEAYAG Druvgt_a: Obhvke Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: AT N LINPFD RNX t I GNAROAZ2 . dzf A D

Jeziki / Predavanja / Lecturesa f 2 Sy O6 Ay |
Languages: Slovene

Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene

t2322A 1 @1t opevijatieS @ ( Prerequisites:
OlidZRA2ATAK 200STy2aiAr’



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

Predavaia obsegajo naslednja poglavja:

T t2f LINBG2RYAO1+ (GSK
YAG22A> t23A6yA 3AN
urin signal, sinhronizacijametastabilnost.

9 Vhod in izhod: osnovne lastnosti V/I

YIELN} @5 kL LINR]E 2

Paralelni V/I krmilniki

Serijski V/I vmesniki

Prekinitve in prekinitveni krmilniki

Prekinitveno voden V/I

Neposreden dostop do pomnilnika,

krmilniki DMA

t 2YYAf yA O] hidédii SoNhil

Prenosne poti, vodila

Vrste prenosov: sinhronski, asinhronski,

eksplozijski, ukaznprotokolski, izvorne

sinhronski
T tFNYftSyftyAa
mnogojedrni sistemi
T t NEBRLRYYATYAOLl aj

Vsa poglavja bodo podprta s primeri iz ksa: Intel

Nehalem microarchitecture, Intel lvy Bridge chip

in STM32F4 SOC

=A =4 =8 =8 =4

= =4 =

AAa0SYA

The course comsts of the following chapters:

1. Semiconductor CMOS technology, logic level

basic CMOS elements, clock, synchronizatiof

and metastability

Input and outputbasic I/O block and its

properties

Parallel I/O adapters and controllers

Serial I/0 adapters and controllers

Interrupts and interrupts controllers

Interrupt driven 1/O

Direct memory access, DMA controllers

Memory hierarchy, virtual memory

Transmissiollines, buses

0. Data transfer: synchronous, asynchronous,
burst, command sequencing, soufce
synchronous

11. Parallel systems: muitand manycore systems

12. Cache coherency

N

BO0O~NOOA~W

All chapters will cover the case studies: Intel
Nehalem microarchitecture, Intel lvy Bridge chipg
and STM32F4 SOC

Temeljni literatura in viri / Readings:

1. D. A. Patterson, J. L. HennesSgmputer Organization and Design: The Hardware/Software
Interface, The Fourth Revised Edition, Elsevier 2012.

AY 2 NEHLI Y ABITnG hjubljanaR008 dzy | f v
3. Zapiski s predavanj, gradivo za vaje in stari izpiti na dofna a i NI y A

4. D. A. Patterson, J. L. Hennessy: Computer Organization and Design: The Hardware/Softwa
Interface, The Fourth Revised Edition, Elsevier 2012.

I NKA G S GdzNY
6. Lecturenotes, exercises and old exams published on the course home page

2. D. Kodekt NX A (G S1  dzNJ

5. 50 Y2RS{1Y

LINBRY S|

Ay -ZiNHjubjakd 2008 A 2 1 NI




Cilji in kompetence:

Objectives and competences:

Cilj premeta je spoznati delovanje in organizacij
RAIAGEFEYAK NISdzyl fyAo
kako se sistemska programska oprehdg &S O §
strojno opremo ter kako trendi v tehnologiji in
aplikacijah vplivajo na neprestane spremembe
2NHIF yATFOA2A NI 6dzyl fy

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

OGdzZRA2a{ A |

Intended learning outcomes:

t NBROARSY A
t 2 dza LSOy 2 Y2 RN @f & Bdesi
TY20yAY

Razumeti strukturoinorgaA I | OA 22 NJ
sistema

wltTf20AGA RSt2glyeasS 3

sistema: I/O, prekinitveniMY A £ Y A1 Z 5 ¢

vodila

whkTdzYSGA Ay NITE20A0GA
L2 Yy A t yov (SDRAKI, DDR SR

whkidzySadA arayres Ay 6
L2 VY AK YOIOWMK Ay LINE G 2 ]

wl T dzYy S A aélofanjnhalidesnéna G A

pomnilnika

V programskem jeziku C napisati nizkonivojske
programe za uporabo /0, DMA, prekinitvenega
INNVAEYAQRD dHaBAEKSY

V programskem jeziku C napisati callback funkc
prekinitveno servisne podprograme ter
implementirati zamenjavo konteksta na sistemu
6ALJz { ¢aoHCn

After the completion of the carse a student will be
able to:

Understand the internal structure andganization
of a computer system

Explain principles and functionality of the basic
building blocks: 1/0, DMA controller terrupt
controller, timers, bus

Understand and explain the principles of the
modernmemory chips (SDRA DDR SDRAM)

Understand SDRAM signals and timings; undersi
signal, tinings and protocols on the buses

Understand and explairhée principles of virtual
memory

Write low-level programs for I/O, DMA, interrupt
controllerand timers in tle STM32F4 SoC

Write caltback functions, interrupt handlers and
contextswitching routines using C

aSti2RS LRdzS@lyal Ay «

Learning and teaching methods:

Predavanja s sprotno predstavitvijo realnih
13t SR203 102N G2NR24
dzLI2 N} of 21 22 Y2RSNBY NI
programirajo vse vmesnike/krmilnike, ki jih
alLRiyrez2 ylI LNBRIFJFye

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




58t SO o

bFr6AyA 20Sya2S@I yal Weight(in%) Assessment:

blF6AY 6 LEAYY2A K LILIN, Type (written examination, oral

SprotnodeloLl2 G S1 I @ 206t )

examination):

naloge, projektnega dela in kolokvijev. 50% Continuing work(homeworks, midterm

Y2y 8y 2 LINGGB MEBRIizgie S

Ocene: 610 pozitivho, 5 negativno

exams, project work).

50% , .
Final:written and oral exam

(v skladu s Statutom UL). Grading: 610 pass, 5 fail (according to the

Statute of UL).

Reference nosilca / Lecturer's references:

t SG ylI2LR2YSYoyS2a0OAK RSt

1. ' +w!ah+xL0X !'fS1a82x .!.LO0OX %RSyllZ w!L2Z 5
logarithmic squaring circuit with error compensation for DSP applicatMitsoelectronics journal
2014, vol. 45, iss. 3, str. 2&31.

2.29~bh+! wX w2 = fWLRARWYWONEL . ! . LOX %RSYy{1l X 5h. w
implementation of a structurasimilarity-based aerialmage classificationl. supercomputAug. 2013,
vol. 65, no. 2, str. 97896.

3. ./ [LOZ tFAONROAZ2Z D! ~¢ L bCARABMHeS An|FRGAsediriegrated 5 |
environment for computer architectur€Comput. appl. eng. edyddar. 2013, vol. 21, no. 1, str. B5.

4, [hewL2Z ! NPOX .![LOX tIFIONROA2® ! LIS AOFO6ATfA
Neurocomputig, Nov. 2012, vol. 96, str. 55.

5. .'[LOZ tIFGNRAOAZ2T 5h. w! 9/ 3 ¢2YIFO0d !y | LILINE
sufficiently large distance between memory referenckssupercomput2011, vol. 56, no. 2, str. 226
244

6. . ! . LOZ I4RvSyaTlhIz1 0> ! f£S1asSex .![LOZ t I (iMidoprécessd
microsyst., 2011, vol. 35, no. 1, str. 33

/| St2Gyl 0AOfAZ2IANI FA2E AT NP LINRPTFTO tFAOINROALF . d

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



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

F'hyw{9 {, ]

l'2bL b!2w¢ tw95a9c¢c¢! K
Predmet: L'y 3t SOdnvo A2 ST A
Course title: English, level A
P « : PR « « Letnik
~UdzRAZ2a]1 A LINR: ~udzRAZ2aill a Semester
Study programme and level Study field chssrm'c Semester
P'YADBSNI AGSGYA
NI 6dzy £ yAOGDI ni smei 2,3 poletni
stopnja
University studyprogramme _
Computer and Information None 2,3 spring
Sciencelst cycle

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

izbirni predmet /elective course

63222

~ : Samost.
Predavanja  Seminar Vaje YEAYAQ D“{Q? oblike delo
. . Laboratory o
Lectures Seminar Tutorial : Individ.
work Field work
work
30 / 15 / / / 3
Nosilec predmeta / Lecturer: fS1TG4® YIFIID bAYylF .2a0GA86 . Aa&aK2L
Jeziki / Predavanja/|at 2 3SY O6A Yyl Ay Fy3at SO6AYI
Lectures:| Sloveneand English
Languages:
Vaje/Tutorial: | & f 2 SY O6AYy Il Ay |y3aft SO6AYI
Slovene and English
t2322A 1 @1tedAGSSP  Prerequisits:
OlidZRA2ATAK 200STy2aihA



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

Slovnica:

-6 anT

- predlogi;

-tvorba@ LINJ OF y 2T

- modalni glagoli;

-LINBRf 20yS 1 @S1T ST
-OGSOAtlL Ay OUSOYA{lAZ
- pasiv;

- pogojniki;

- frazni glagoli.

. SaSRA0OG6SY

- prvi kontakti in predstavljanje;
-2LIA& OGdzRAZ2I Yyl  FI 1 dz
- vljudnostne fraze;

- izmenjava informacij;

- predstavitev podjetja in dejavnosti;

- jezik poslovnih predstavitev;

- korespondenca in telefoniranje;

- dogovori in zmenki;

-GALIAGYS yELIFT1So

Grammar:

- tenses;

- prepositions;

- forming questions;

- modal verbs;

- prepositional phrases;

- numbers, presentation digures 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 andetephoning;

- meetings and reports;

- quoting what people think and what they
have said,;

- typical mistakes.

Temeljni literatura in viri / Readings:




1. Williams A. in Pile L. (2002) Pass Cambridge, BEC Vantage. Summertown Publishing: Oxford.

2. Littleford David, Halstead John in Charles Mulraine. (2004). Career Skills: Opening Doors into t

Market. New York: Palgrave Macmillan.

3. Badger I. (2006). English for work. Longman: Edinburgh.

Dodatnaliteratura:

4. Anderson K. (2004). Study speakingn@adge University Press: Cambridge.

5. Remacha Esteras, Santiago. (2003). English for computer users. Workbook. Cambridge: Camh

University Press.

6. ~GNRPAa ao

oHnncO® 9y3ItAaK O2NNBalLRyRSyOSo

7. Brieger, N. In Pohl, A. (2002). TeicahEnglish Vocabulary and Grammar. Summertown:

Summertown Publishing Limited.

8 9+twh¢9waod
http://www.sigov.si/evroterm

+8628T A6y

GSNXYAy2t201F o6FTF ATN

9. Cambridge Dictionaryine. Dostopno néattp://dictionary.cambridge.org

Cilji in kompetence:

Objectives and competences:

[ Af2 LNBRYSGI 2SS L3t
TyryeS OidzRSyiG2d GSNJ
0z. osnovno strokovno terminologijo glede na
OldzRA2&a12 &YSNX¥ t NA L
seznanili s spremembami in novostmi v
Fy3ft SO1SY 2STAldzZ 12N
LINBRAGI GAGQI KO ~{dzRSY
strukturo fakultete (nazive laboratorijev, &m,
predmetnika) v tujem jeziku ter razvili bralno
razumevanje strokovnih besedil in utrdili pripray
L2 @1 Si120 0aSoAyS @
NI T @At A (dzRA &ALISOATAGS
BSO6AYS 6GStSTF2yANIye
neformalni pogvori, predstavitev naloge oz.
referata, predstavitev oddelka ali laboratorija,
pisanje C.Vja in spremnega pisma, priprava na
razgovor za delovno mesto).

Main goal is to:

- expand general knowledge of English an
introduce the terminology used in the fie
of computer science;

- inform students about changes in Englis
language, correspondence and new tren
in presentation techniques;

- familiarise students with vocabulary
necessary for describing their study,
faculty and university;

- develop strategies forusiness
communication i.e. telephoning,
correspondence, presentation, writing C

t NEBROARSYA OGdzZRAZ2&T A

Intended learning outcomes:

Znanje in razumevanije:
t NEBRYS(O 062 OGdzRRSyil2Y

- dzZiNRAGA Ay NI T OANXK
znanjet y 3t SO1S3l 2ST A
- slyvzalzey2 dbBSyes

Knowledge and understanding:

Application: to recognise and understand the
meaning of written and oral communication in
English; to recognise andlieve the
communication strategies



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

NITEAGYAK GANRBD 03
in revije, spletne strani, ipd);

- pisanje povzetkov besedil;

- ONJI GAZ yFEAT ANF GA
FdGSYGAG6Yyl aidNR] 24
- pripravo na mednarodnipite Univerze
/' F YONARRIS Ay LINARZ
F1TO0ABYSY Tylyadz Iy

Uporaba:

{ LINAR20f2SYyAY &LINRGS
Fy3dad 2ST A1l 02 OGdzRSY
je pridobil v programu, ki v celoti temelji na

LINA L2 NP ®ked jzikSvdedd okviru.

Sam bo lahko svoje znanje ocenil s stopnjami ¢
Al do C2 glede na usvojeno znanje in pridoblje
20Sy2 20 12y 0Odz LINZINI
Ll2&aSoy2 LI2Y26 LINR ATY
evropskih programov: Erasmus, Leonardo, ipd.

Refleksija:
~0dzRSyi@iaeS 62R2 3If SRS
L2 RNRS62F (G4SKyYyA1S oO0yLN

prednosti in slabosti uporabedé S K LINJA

tujega jezika.

Prenosljive spretnostiniso vezane le na en

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 orwww.

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 (sa$sessment)
will enable students to take part in Erasmus,
Leonardo and similar exchange programs.

predmet:

WHay2 Ay dz6A )/I)QT@NAJ(]@I- i

akyz2aduz2eyz dSyesS Ay

NI I YAOf 2l yeSs uAYailz2

aSi2RS LRdz6S@tFyalt Ay Learning and teaching methods:

- predavanja - lectures

- lektorske vaje - practice

- delo v parih irskupinah - pair work

-LINP Ot SYal2 1T Layz2g0lyz? - problem solving and case study

OldzRA2&1AK LINARYSNRO

- A/V predstavitve

- A/V presentations




bFr6AyA 20Sya2S@l yal Weight(in%) Assessment:

bl 6AYABLAAGYAdzZAGY 2 Type (examination, oratoursework,
naloge, projekt): project):

Sprotno preverjanjegd R2 Y I 6 Sy Continuing(homework, midterm exams,

kolokviji in projektno delo) 50% project work)

Y2y sy2 LINGsG B NSBHZYiG & 0% Final(written and oral exam)
Grading: 610 pass, 5 fail

Ocene: 610 pozitivno, 5 negativno (according to the rules of University of
Ljubljana).

(v skladu s Statutom UL). jubljana)

Reference nosilca / Lecturer's references:

t SG ylF2LRYSYoyS20AK RSt

M® . h{¢L2Z bAYyl® a2RSt Saaleée a I FSSRol O1

students.ELOPHSSN 1588918. [Tiskana izd.], Spring 2011, vol. 8, st#¥1@4. [COBISS:IE149094242

H® . h{¢L2X bAYyl® ¢KS RA&LIzGS 0 S Adah&ophilolegicABINK |
0567ZTyn- X HnAnyzx f S3G37.YCOBISSHIBUATIBAIMK HE &GN Hp

o w!D9[WE 5FNBI 6 dzNEaBuyyiol Hedlth SciencdgiublanatFacylty af Hedlth |
Sciences, 2011. 122 str., ilustr. ISBN-9GB680822-4. [COBISS-8) 25465958

A[V /P wWwLO9[[hXE W2FYy adX W wL~9+L23 abPwget 0dzZNBR
VI 2LR2YSY0dyYyS2OAKS (LIAIAIK 212d20 S &I WaS Ay odzd 2D $ 22
fakulteta, Center za raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. &8N 978
2531959, http://www.apa.org/ed/schools/cpse/toptwenty-principles.aspx[COBISS:-8) 286846976

5 PLEVNIK, Miha (glavni in odgovorni urednik)) 9 CO9wlLb a220l I . 48{Ke¢kin€ b
nagrade : znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktob&a2@lidesto:
Krka, [2013]. 91 str., ilustr. [COBISEX37187239

Celotna bibliografija je dostopna na COBISSu:

http://izumbib.izum.si/bibliografije/Y20170313105708%1429®539.html



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=49094242
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=38079842
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=254659584
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=286846976
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=27187239
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html

" 2DbL

b! 2w¢ tw95a9¢! K [/

hiw{9 {, I

Predmet: l'y3t SOdnivoB2 ST A |

Course title: English, level B
~0dzRA2&1 A LINE: ~ddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester

TVADSNI AGSGYA

NI 6dzy £ yAOGDI ni smei 2,3 zimski
stopnja
University study programme
Computer and Information Scieng none 2,3 fall

1st cycle

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

lizbirni predmet /elective course \

163223

Yt Ay A6 Druge oblike

Predavanja Sem!nar Vajg Laboratory Qi dzR A Sar_n_ost.delo ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
30 / | 15 | / | / | / ' 3 |
Nosilec predmeta / Lecturer: tS1d® YIFIID bAYyl . 28GA6 . AaK2Ll
Jeziki / Predavanja / Lectures! y 3t SO A Y |
Languages: English
Vaje / Tutorial:|! y 3t SO6A Y|
English
t2322h 11 @1 opevijadies @ ¢ Prerequisits:
OldzZRACATAK 200STy2aiA"
Vsebina: Content (Syllabus outline):



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t NR LJN:SQYSGdz 20N Oy I O
L2 RNRBG2F NIGdzyl tyAOdlogl|
doseganje:

o F{1{lFRSYa{AK OAfa2S@s
branjati dz2 S2ST A6 YA K aGNERT ?
NEGA2 Ay dzoSyAO1AK 3
o0 aiNR|120yAK OAf2S@:
oNryal A0GNR12OYAK 0Sa]
gaSoAy2 2aiGlftAK LINBRY!

razumevanje govorov, pogajanj, dialogdW in
radijskih programov; pisanje pogostih besedilnih
vrst (povzetek, predstavitev, memorandum,

St S{TaNRByaill L2OGFOT LI
med pogajanji 0z. sestanki in pri predstavitvah.

O0 LINAYOALIA GSKYyAG6YS
RO LINA NRPdogramiov b 2 LJA & A
(software/hardware);

SO &at20yA6yS T112yAriz,
FO é¢-ﬂ|\é3<2y3/7\6y| uSNmezt
30 GSKYyAG6yA GS1adxr @

Various topics from computer science field are
studied in order to achieve :

a)academic goals:stients will be able to read
professional texts, journals and textbooks
b)professional goals which comprise the ability tg
read professional info, business reports , annual
reports and letters, understand speeches,
negotiations, conversations, TV progranesrite
memoranda, professional emails; to communicat
orally (in teleconferencing, negotiations, meeting
presentations

¢) principles of technical communication

d) understanding manuals

e) understanding grammar structures in technica
texts

f) understanding technical jargon

g) technical texts in the light of different text types

Temeljni literatura in viri / Readings:

1. Harrison L., Cushen C. in Hutchison S. (2005). Achieve IELTS. Marshall Cavendish: London.
2. Wyatt R. (2001). IELTS Examination. Peéttin Publishing: London.
3. Littleford David, Halstead John in Charles Mulraine. (2004). Career Skills: Opening Doors into ti

Market. New York: Palgrave Macmillan.

4. Cottrell, Stella. (1999). The Study Skills Handbook. London: Macmillan Press LTD.

Dodédna literatura:

5. Emmerson P. (2002). Business Grammar Builder. MacMillan: Oxford.
6. Remacha Esteras, Santiago. (2003). English for computer users. Workbook. Cambridge: Camb

University Press.

7. Davidson G. (2002). Learners' Companion Series VocabulamyetePublishing: Singapore.
8. Brieger, N. In Pohl, A. (2002). Technical English Vocabulary and Grammar. Summertown: Sum

Publishing Limited
9. 9+wht¢9wad xS62ST AEYL
http://www.sigov.si/evroterm

GSNXYAYy2t201F oFT I AT NJ

10. Cambridge Dictionary Online. Dostopnohttp://dictionary.cambridge.org

Cilji in kompetence:

Objectives and competences:

I/ Ate LINBRYSGI 2S5 L3t
OldzRSy (2@ G4SN 2AK ST
osnovno strokovno terminologijo glede na
OldzRA2a&12 &aYSNX® t NA LJ
aSTylrLyAftA a &aLINBYSYOo!
jeziku, koresponderein pri predstavitvah.
~0dzZRSYyGA 02R2 aLkRiylf
(nazive laboratorijev, smeri, predmetnika) v tuje
jeziku ter razvili bralno razumevanje strokovnih
besedil in utrdili pripravo povzetkov vsebine v
Fy3fSO6AYAD t 26 &RA (5 E)

L2aft20yS 1 2YdzyAll Orca

The aim of the subject is to enhance and expand
general knowledge of English and introduce
terminology used in various fields of computer
science.

Students will be informed about changes and nev
trends in language learning and changes in
correspondence rad presentations.

They will be able to describe the study and the
structure of the Faculty, and develop critical attitu
to different types of reading and writing.

They will develop specific strategies needed for
business communication, neormal and brmal



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

St S{iUNRByaill LROGFIXT yS
predstavitev naloge oz. referata, predstavitev
oddelka ali laboratorija, pisanje GJjd.in
spremnega pisma, priprava na razgovor za delo
mesto).

talks, presentations of their departments and they
will be able to produce different types of CVs
needed for respective situations.

t NBROARSYA OlGdRA2A1A |

Intended learning outcomes:

Znanje in razumevanije:

t NEBRYS{ 022 OHIRENIGE Y
- dziNRAGA AY NIT OANR
lyiyes +Fy3ftso1s83r

- alvyzatzay2 dSyes
NI TEABGYAK GANRBOD 04
in revije, spletne strani, ipd);

- pisanje povzetkov besedil;

- brati, analizirati in razumetlJ T A 6y
I GGSYGAGYyl aiaNR]120

- pripravo na mednarodne izpite Univerze
/' YONARIS Ay LINRAR2
F1GAQySY Tylyedz |y

Uporaba:

{ LINAR20f2SYAY ALINRGS
WST A1l o062 OGdzRRSYlG jel K
pridobil v programu, ki v celoti temelji na
LINRLR2NRG6SYSY S@ONRLWALS
bo lahko svoje znanje ocenil s stopnjami od Al

C2 glede na usvojeno znanje in pridobljeno oce

20 12y 0Odz LINPAINIYIFXZ {1
L2 Y28 LINR udertoy,§ gkeitu eviopskin
programov: Erasmus, Leonardo, ipd.

Refleksija:

~0dzRSydeS o02R2 3t SRS
L2 RNRGS62F GSKYA1S o0y LN

prednosti in slabosti uporabedg S K LINJA
tujega jezika.

Prenosljive spretnostiniso vezane le na en

Knowledge and understanding:

Application:

Upon completion of this course the studsrwill be
able to:

-expand the general knowledge of the English
language

-work independently when studying the language
using various sources(dictionaries, web pages
-write summaries

-read, analyse and understand various authentic
texts

-take one of iternationally recognised tests, e.g.
Cambridge University tests, TOEFL tests.

Which will enable them to assess their knowledgg
on the basis of Common European

Language Framework (from Al to C2); and will a
give them to participate in international exahge
programmes: Erasmus, Leonardo and similar.
Reflection:

The students will be able to differentiate between
the weaknesses and threats of different electroni
means in language learning

Transferable skills: communicate ideas effectively
and clearly, develop critical thinking, team well ar
have a sense of time management.

predmet:

WHay2 Ay dzAyl20A62 dz

alkvyzaidzeayz2 dzosy 2SS Ay

NI} TYAOfaryaSsSs AvYaiz2

aSi2RS LJ2dz6S@Fyal Ay « Learningand teaching methods:




- predavanja - lectures
- lektorske vaje - practice
- delo v parih irskupinah - pair work
-LINRo6f Syailz2 1T Fayz2g@l yz2 ||-problem solving
OldzRA2&A1TAK LINRYSNRO - student case studies
- A/V predstavitve - A/V presentations
55tS0O o
b 6AYyA 20SyaSg@dl yal Weight(in%) Assessment:
blF6AYy O6LIAAYA Al LA Type (examiation, oral, coursework,
naloge, projekt): project):
Sprotno preverjanjd R2 YI 6 Sy I 50% Continuing(homework, midterm exams,
kolokviji in projektno delo) project work)
Y2y 6y 2 LINGsDB NBIigig S 50% Final (written and oral exam)
Ocene: €10 pozitivno, 5 negativno Grading: €10 pass, 5 fall
(v skladu s Statutom UL). (according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

Pety | L2 YSYOoYyS2OAK RSt

M® . h{¢L2Z bAYyl® a2RSt Saalre la I FSSRol O1 i
students.ELOPHSSN 1588918. [Tiskana izd.], Spring 2011, vol. 8, stt1@3. [COBISS:I8149094242

HO . h{¢L2Z bAYylI® ¢KS RA&LIMZS oS ihatadEophilolsgicfSINK I
0567ZTyn- 3> Hnny3s f SE3¢Z.ICOBISSHIBUATIBAIMK HE AUNIP Hp

o w!DO9[WSZ 5FNBI 6 dzNEaBufylol Hedlth Sciencdgiublana:tFacylty af Helldh |
Sciences, 2011. 122 str., ilustr. ISBN-GGB680822-4. [COBISS-B) 25465958

A[ '/ ' wLO[[hZ W2FYy ad>X W wL~9*L23 abPwjt 0dz2NBR
VI 2LR2YSY0oyYyS2aOAKS (LIATAIK 2102d20 S &I WS Ay odzf 2 $ 22 i
fakulteta, Center za raziskovanije in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. {8BNS38
1959. http://www.apa.org/ed/schools/cpse/toptwenty-principles.aspx[COBISS:8) 286846976

5 PLEVNIK, Miha (glavni in odgovozl B Ry A { 0= / 9C9wLb a2 2@3 Ekineh{ ¢
nagrade : znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktob&d@1liBesto:
Krka, [2013]. 91 str., ilustr. [COBISEX37187239

Celotna bibliografija je dostopna na COBISSu:
http://izumbib.izum.si/bibliografije/Y2017031310570%142909539.html



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=49094242
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=38079842
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=254659584
http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=286846976
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=27187239
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html

l'2bL b!2w¢ tw95a9c¢c¢! K [/ hl w{9 {,]
Predmet: 'y 3t SOdnvo 2 ST A
Course title: English, level C
P « : PR « « Letnik
~UdzRAZ2a]1 A LINR: ~udzRAZ2aill a Semester
Study programme and level Study field chssrm'c Semester
P'YADBSNI AGSGYA
NI 6dzy £ yAOGDI ni smei 2,3 poletni
stopnja
University study programme _
Computer and Information none 2,3 spring
Sciencelst cycle

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

izbirni predmet /elective course

63224

L . Samost.

Predavanja Seminar Vaje YEAWA® D“{Q? Ob“vke delo
. . Laboratory o

Lectures Seminar Tutorial . Individ.

work Field work
work
30 / 15 / / / 3
Nosilec predmeta / Lecturer: fS1TG4d YIFIITD bAYL 2al0A6 A&aK2 L,

Fy3t SO6AYLI

Jeziki / Predavanja /
Lectures:| English
Languages:
Vaje / Tutorial: | y 3t SO6A Y |
English
t2322A 1 @lted6AiGSD Prerequisits:
OlidZRA2ATAK 200STy2aihA



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

1. Slovnicga LJX 2 Oy A LINB3IAf SR
utrjevanje skladno s stopnjo zahtevnosti
posameznegd I LA G Y LINB3If SR
glagoli, frazni glagoli, glagolske strukture s

prehodnimi in neprehodnimi glagoli, odvisni

aldl 1Az LkR3A22y A aidl g1
ySR2t 26y S3al 6t Syl LN

2. Vsebinsko tematski sklopi iz literature,&Ki j
predpisana za pripravo na posamezni izpit: Sty
at University, University departments, Dealing
with problems, Working together (employment
policy and applying for a job), Jobs and career|
Special projects, Meetings, Presentations,
Applying for projectsinformation and
communication, Operations management. Ski(
LRI NRDI 22 aLX 20yS Ay
vrste in stopnje zahtevnosti izpita.

3. Predstavitev poteka in delov posameznih
ATLAG20 63202NBSy2Ss
ternasveti] F 12 2AK 6AY 02ft

1. Grammar, 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, page voice,
conditional clauses, definite and indefinite article
prepositions and link words.

2. Various topics prescribed for the correspondin
exam type: Study at University, University
departments, Dealing with problems, Working
together (employment plicy and applying for a
job), Jobs and careers, Special projects, Meeting
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.

Temeljni literatura in viri / Readings:

Predpisana in potrjena literatura Univerze Cambridge za pripravo na izpit:
1. WilliamgA. in Pile L. (2002) Pass Cambridge, Bec Higher. Summertown Publishing: Oxford.
2. Emmerson P. (2007). Business English Handbook Advanced. McMillan: Oxford.

3. HenningeChiang, Tracy in Judee Reel. (1998). Professional Presentations: How to $ucceed
International Business. Michigan: The University of Michigan Press.

4. Porter, David. (2001). Check your vocabulary for Academic English. A workbook for students.

Peter Collin Publishing.




Dodatnaliteratura:

1. Harrison L., Cushen C. in Hutohiss. (2005). Achieve IELTS. Marshall Cavendish: London.

Wyatt R. (2001). IELTS Examination. Peter Collin Publishing: London.

2
3. Anderson K. (2004). Study speaking. Cambridge University Press: Cambridge.
4

Cambridge Dictionary Online. Dostopnohitp://dictionary.cambridge.org

Cilji in kompetence:

Objectives and competences:

I Aft2 LINBRYSGI 2S5 LINX L
izmed mednarodno priznanih izpitov Univerze
/' F YONRRIS AT &LX 2 BFLSS)
0z. poslovne (BEC Preliminary, BECagmin

.9/ 1T AIKSNDL | y3It SO6AY

aSRYIFINRRYA ATLAGA Al
ocenjujejo jezikovno spretnost kandidatov, ki s¢
2RLINI gf 2122 yI Ol dzRA 2
RNOI @S o

The aim of the course is fwrepare students for
one of the internationally recognised exams
offered by the University Cambridge in general
(e.g. FCE, CAE, CPE, IAELTS) or business Eng
(BEC Prelimingr BEC Vantage and BEC Higher

The international exams in general English asse€
the foreign language skills of candidates who st
or work in a foreign country.

t NBROARSYA OtGdzRA2alA

Intended learning outcomes:

Znanje in razumevanije:

t NEBRYSUO 02 O0dzRSyl(2Y

- pripravo na mednarodne izpite Univerze
/' P YONARRIS AY LINRR?Z
F1TOABYSY Tylyedz Iy

Uporaba:

{ LINAR20f2SYyAY &LINRGS
Fy3ad WSTA(l 02 OGdzRSY
je pridobil v programu, ki v celoti teglji na

LINR L2 NRPSSYSY S@ONRLATS
Sam bo lahko svoje znanje ocenil s stopnjami ¢
Al do C2 glede na usvojeno znanje in pridoblje
20Sy2 20 12y 0Odz LINZINI
Ll2&aSoy2 Ll2Y26 LINR ATY
delu v tujini.

Reflekga:

~GdzRSyii2aS o02R2
TY2O0yA 2LINI GAGA

3f SRS
SyS3at
Prenosljive spretnostiniso vezane le na en

predmet:

Knowledge and understanding:
The course will allow students:

- to prepare for international English exam
offered by the University of Cambridge
and help them acquire a formal language
certificate.

Application:

With the acquired formal languageertificate the
students can demonstrate their English languag
knowledge acquired in the programme, which is
entirely based on the recommended common
European language framework.

They will be able of assessing their own knowle
with levels from Al to C@epending on the
acquired knowledge and the awarded grade at t
end of the course, which will be of special help
during student exchange or while working abrog

Reflection:

Students will be able to pass a specific exam
according to the level of knowlgg which they
acquired.



http://dictionary.cambridge.org/

WFHay2 Ay dz6 Ay 2 @A G2 d] | Transferable skills:
L2 @9S6FyasS alyz2l 1 @Sada ol d effect | and wri

communication and raising setbnfidence when
using English language.

aSi2RS LRdz6S@tFyat Ay Learning and teaching methods:

- predavanja - lectures

- lektorske vaje - tutorials

- delo v parih in skupinah - pair and group work
-LINPOfSYal2 IlLayz2g0ly? - problem solving

OldzRA2&1AK LINARYSNRO .
- case studies

- AJV predstavitve _
P - A/V presentations

55tS0O o
bFr6AyA 20SyaS@l yal Weight(h%) Assessment:

blF6AY O6LIAAYA Al LRIDQ Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanjed R2 Y 6 Sy 500 Continuing(homework, midterm exams,
kolokviji in projektno delo) 0 project work)

Y2y 6y2 LINGSD B Nz S 20% Final (written and oral exam)

Ocene: €10 pozitivno, 5 negativno Grading: €10 pass, 5 fall

(v skladu s Statutom UL). (in accordance with the UL Statutes).
Reference nosilca / Lecturer's references:

Pety  2L12 YSYOo Yy S20AK RSt

1. h{¢L2> bAyl® a2RSf Saale a I FSSRol O]l G222

students.ELOPHSSN 1588918. [Tiskana izd.], Spring 2011, vol. 8, st#¥1@4. [COBISS:I8149094242
2.h{¢L2% bAYyl® ¢KS RAALIMZI S 0506 ddaheoptiofobical&INy
0567Tyn- %X Hnnys f SG3Z.YCOBISSHIIIBATIBAIMK HE A G NI Hp

o w! D9[ WX 5I NBI 0 dzNBaRyfylof Hedlth Sciencdgiubliana:bFacylty af Heglth |
Sciences, 2011. 122 str., ilustr. ISBN-988680822-4. [COBISS-#) 254659584



http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=49094242
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=38079842
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=254659584

A[ YV /P WLO[[hE W2y aRYAWEWLINEBOL2E & DwBjget . b zNEB 2
VIE2LR2YSYOoYS20AK LBEAAK2f 201AK yI6St &I [ 2Bzd 80Y
fakulteta, Center za raziskovanje in spodbujanje nadarjenosti (CRSN), cop. 2016. 38 str. 18BN 978
253-1959. http://www.apa.org/ed/schools/cpse/toptwenty-principles.aspx{COBISS-8D 286846976

p t[92bLYZ aAKIl 03flF@YyA Ay 2RI2G2NYA 48zKEiRY A |
nagrade : znanost povezuje : zbornik povzetkov : 23. simpozij, Novo mesto, 18. oktob&@liBesto:
Krka, [2013]. 91 strilustr. [COBISS:E127187239

Celotna bibliografija je dostopna na COBISSu:
http://izumbib.izum.si/bibliografije/Y2017031310579%142909539.html



http://www.apa.org/ed/schools/cpse/top-twenty-principles.aspx
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=286846976
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=27187239
http://izumbib.izum.si/bibliografije/Y20170313105702-A142909539.html

l2bL b!2w¢ tw95a9¢! «k [/ h} w{9 {,]
Predmet: Komunikacijski protokoli
Course title: Communication Protocols
~0dzZRA2a1A LINR: ~GdzRA2a|l a Letnik Semester
Study programmeand level Study field Academic year Semester
P YADBSNI AGSGyYA
LINDS adGz2LlyasS v
informatika
a2Rdzt Y wl 6dzyl € 3 zimski
'Y AGSNI AGS y A
JNJZS au2LJy88 W
matematika
University study programme
Computer and Information Scieng
1st cycle
Modul: Computer Networks 3 fall
University study programme
Computer Science and
Mathematics, 1st cycle
Vrsta predmeta / Course type izbirni predmet /electivecourse
Univerzitetna koda predmeta / University course code: 63258
Predavanja Seminar Vaje YEAYAQ Druvge oblike Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: AT NP LINPFTP RN az220F [/ AIENRG

Jeziki /

Languages:

Vaje / Tutorial:

Predavanja /Lectures

At 20SYOBAYI

Slovene

at 20SyO6AYl
Slovene



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 11 @1f2d6A0GS@ ¢ Prerequisites:

OldzRACA1IAK 200STy2aiAr’

h LINI gt 2Sy Al LA ~wl 6dzy'| | passed Compute@ommunications. Solid knowledg

a2zt ARy 2 lylyes a uS3l | fromthe area of networking.

Vsebina: Content (Syllabus outline):

1. Uvod, vloga komunikacijskih protokolov in 1. Introduction and role of communication
YeAK2@ LRYSY @ a2R20 protocols in modgrn networks. Protokstack
Protokolarni skladi in protokolarne storitve. ) "énd protocol services. | des
T blrENI2GFyas fraokaay A : ommumcat_u_)n protoco esign.

e D L 3. Formal specification of communication
1 Formalna specifikacija komunikacijskih protocols
protokolov o . L 4. Communication protocol analysis and testing
1 Metode, tehnike in orodja za analizo in methods and techniques
testiranje k-omunlk-acuskllh protokqlov 5. Standard routing protocols: intradomain
9 Standardni usmerjevalni protokoli routing, interdomain routing
(usmerjanje znotraj avtonomnega sisten | g -y itimedia (voice and video over IP, quality d
globalno usmerjanje med avtonomnimi service), multicast protocols.
S'Sfef,")' L L . .| |7. Comparison of advanced protocols in IPv4 ar|
T £SOLINBRAUFDTYA LINEU IPv6; transition mechanisms. Case studies in
prenos zvoka in videa prek IP, kakovost network and data link layer.
ad2NA u gso Ay NI 'A L2 | g Securityrelated protocols (authentication,
T ryrtanl _Ay _L‘]NJ\ Y$ NE integrity, nonrepudiation, ...)
protokolov v IPv4 in IPv6; prehodni | |9 pistributed protocols: time synchronization,
YSKIEYAI YA® ~ddRASS global states, election, mutual exclusion,
2YNBOY S vheghplagtiz gS1 | consensus)
1 Protokoli za zagotavljanje varnosti 10. Studies of selected protocols: mobility,

(avtentikacija, integriteta, nezanikanje...)
9 Protokoli v porazdeljenih sistemih
(usklajevanije ure in globalnih stanj, volity
it 2Syyz2 Al 1ta2dz6S0
1 Namenski protokoli: mobilnost,
signalizacija telekomunikacijah, nadzor
2YNBOAZ2I dzLINY} @t 21y
imeniki, LDAP, protokoli v prekrivnih
6n20SNIlezo 2YNBO2
2YNBO2AKIET @ | glizy?

signalling, network management, identity
management and directories, LDAP, overlay
network proicols, virtual networking protocol
vehicle networking...




Temeljni literatura in viri / Readings:

1. J. F. Kurose, K. W. Ross: Computer Networking,-amsm Approach Featuring Internet. 7. izdaja,

Pearson 2017.
2. az220l
Education, 2014.

MR ME ly NJades . Kufoskeith W. Rossvl 6 dzy | £ y A O1 S 1 2 Ydzy

3. |IETF: RFC specifications and standdattis.//www.ietf.org

4. M.S.Komal: A Guide to Secure and Efficient IPv6 Transition, Lap Lambert Academic Publishing

Cilji in kompetence:

Objectives and competences:

I At LINBRYSiOI 2S5 OGdzRS
AYF2NXYIGA1S LINBRaGl GAd
RSt 2@Fyal LINR(212t20 VY
predstaviti nekatere standardne internetne protokol
Y2YLISGSyOSs {A 2AK 02

{LRraz2oy2aid [T NARGAGYS

Razumevanije delovanja protokolov in

protokolarnih skladov

1 Sposcbnosy I 6 NIi 2 @+ y2l = |
in implementacije lastnih komunikacijskih
protokolov

9 t2TylI@dlyaS LRYSYoyY{
protokolov posameznih komunikacijskih pla

1 Usposablienost za programsko uporabo
d0F yYRIFNRYAK 2YNBOY A
protokolov

1 Usposaobljenost za postavitev, konfiguriranig
in administracijo izbranih protokolarnih
AGNBOYyA120

T {LRazoy2aid NYI dzrSgl|

AGNR120YAK ATTAQD20

Razvoj profesionalne odgovornosti in etike

Skladnost z varnostnimi, funkcionalnimi,

ekononskimi in okoljskimi vodili.

1 Sposobnost iskanja virov znanja in
Y2AK2@S3l {NRGABYS

1 Sposobnost uporabe pridobljenega znan
I NB5OS@ryeS GSKyA
LINPOESY20 @ NI 6dzyt
nadgrajevanja pridobljenega znanja.

T {LRaz2oyz2aid LINByLl OF
v strokovnih in raziskovalnih skupinah

9 tNFX{1GAS6y2 TylyasS A

strojne in programske opreme ter

AYF2NXYIFGAL ST LIR2GNSB

A0NR120y2 RSt2 @ N

= =4

= =4

The objective of the course is aveew of the
protocol design principles, protocol analysis and
operation in general, as well as detailed study of
few actual protocols.

The students will gain the following competencies

Ability of critical thinking

Understanding of protocol stacks and

protocol operation,

9 ability to design, analyze, debug and
implement own protocols,

1 In-depth knowledge of the most important
standard protocols for each layer

9 Ability to use standard network /
communication protocols in own
applications

1 Ability to installconfigure and manage
protocol servers.

1 The ability to understand and solve
professional challenges in computer and
information science

1 Development of professional responsibilit
and ethics.

1 Compliance with security, functional,
economic and environmentgirinciples.

1 The ability to search knowledge sources §
to search for resources and critically
evaluate information.

1 The ability to apply acquired knowledge ir
independent work for solving technical an
scientific problems in computer and
information sciewe; the ability to upgrade
acquired knowledge.

1 The ability to transmit knowledge to €o
workers in technology and research grouy

1 Practical knowledge and skills of computg

hardware, software and information

technology necessary for successful

il
il



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/

professionalwork in computer and
information science.

t NEBRZARSYA OildzRA2a&{ A | Intended learning outcomes:

t 2 dza LSOy 2 2LINI gt 2Sy S| |After successful completion of the course, the

1 Y20yAY students will be able to:

vIEOGSGA Ay 2LINBRSt A A||-identfy and define how different tipycal netowrk

in aplikacijskih protokolov, formuliratijihovo

F2NXIEy2 RSTAYyAOAZSZ2 A\
napake v njihovi zasnovi, ter opisati medsebojn
odvisnost in komplementarnost protokolov

a0 FYRENRYS 2YNBOYS LN
@ a@z2eS tradyS LINEINI
razvti in formalno ovrednotiti delovanje lastnih
protokolov.

-3 NI 6dzyl ftyAO1SY aArads
varnostnih mehanizmov za zagotovitev osnovne
varnostnega nivoja

- zagovarjati izbiro varnostnih mehanizmov gled
na zahteve sistema ali aplikacije in pojasniti

and application protocols work, formulate their

formal definition and find eventual errors in their
logical design; describe mutual codependence ar
complementarity of protocols.

- include standard netowrk angpplication
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 denmals of a problem
domain

- to include different parcial problem solutions intc

LR @1 SYFGA NITEAG6YS LI| | aformal protocol formulation.
obliko formalnega protokola
aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:

t NEBRI @Fyels 1 062N G2NJ
RSfI LINA R2YlI6AK ylIf2
seminarskih nalog (konkretni projekti). Poseben
poudarek je na timskem delu, delo je podprto s
sodobnimi oblikami komunikacije (internet, forun
spletnadz6 At YA OF = @ANIdzl f y

Lectures, exercises, laboratory work, seminal wo
individual homework, consultation, teamwork

projects. Individual work is supported by modern
communication means internet, form, LMS, virtua
laboratory.

58t SO o

b I 6 dcghfevanja:

Weight (in %) Assessment:




blr6Ay O6LAAYA AT LRI Type (examination, oral, coursework,

naloge, projekt): project):
Sprotno preverjanjd R2 Y 6 Sy I Continuing(homework, midterm exams,
kolokviji in projektno delo) project work)
N N 50%
Y2y 06y 2 LINGBSARBMNEI yeS ° Final(written exam)
50% . :
Ocene: 610 pozitivno, 5 negativno Grading: €10 pass, 5 fail
(vskladu s Statutom UL). (according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylI2LR2YSYoySa2aOAK RSt

~Yh. 9wb9X bS20x a!9bb9[ X htFFX tIL[[Lt{Z LIA
sharing mechanism classification and tradeoff analysis. IEEE/ACM transactimtsvorking, ISSN 1063
6692, 2014, vol. 22, no. 2, pp. 3804.

thwob¢! T WSNYyS2z /LD[!wL2X az220 & / 2 YLSbund Iy 3
reputation algorithms. Computer systems science and engineering, ISSMD25,72013, vol. 280. 1,
pp. 1-14.

~Yh. 9wb9> bS20x /LD[!wL2X a220F® tNI}OGAOIE S
electrical and computer engineering, ISSN 13825. [Print ed.], 2011, vol. 11, no. 3, pp-34

t! b2!wz al G2l O Actobtpstdrivendévelap@edt®h productiity] code and tests:
controlled experiment. Information and software technology, ISSN &38®. [Print ed.], Jun. 2011, vol.
53, no. 6, pp. 55B73.

/ LD[!'"wL2ZX a220F ® 9FFSO0A Jéertxged averRys. IBEDroz] Eommuni
[Print ed.], October 2005, vol. 152, no. 5, str. &7B.

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspxa@=slv&id=8265



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=8265
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Predmet:

Sistemska programska oprema

Course title:

System Software

~0dzRA2&1 A LINR: ~ddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester
P'YAGSNI AGSGYA
LINDS adGz2LlyeaS
informatika
Modul: Algoritmi in sistemski . .
. 3 zimski
programi
| YAGSNI AGSGyYA
LINDS adGz2LlyaS v
matematika
University study programme
Computer and Information Scieng
1st cycle Module: Algorithms and system 3 fall
programs a
University study programme
Computer Sciencand
Mathematics, 1st cycle

Vrsta predmeta / Course type

izbirni predmet /elective course

Univerzitetna koda predmeta / University course code: 63264
Predavanja Seminar Vaje YEAYAG Drug(ej %Ibzlge}:\ Samost. delo
. . Laboratory o ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
45 10 20 / / 105 6
Nosilec predmeta / Lecturer: R2O® RNX®» ¢2YFI O 526N} S0

Jeziki / Predavanja/Lecturedd f 2 @SY O6A Yl Ay | y3t SO6AYL
Languages: Slovene and English
Vaje / Tutorial:]{ ft 2 @SYO6AY Il Ay Fy3Ift SO6AY!I
Slovene and English



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 1 @1ftadz6A0SP ( Prerequisites:
OGdzZRA2ATAK 200STyz2aida’
Vsebina: Content (Syllabus outline):
oshova zbirnih in strojnih jezikov; - basics about machine and assembly
vsebina in organizacija objektnih datote languages
zbirnik, nalagalnik in povezovalnik; - content and organization of objefites
adLFGA6Y2 AY RAYI YA - assembler, linker, loader
makro procesotrji; - static and dynamic linking
sistemski Klici in prekinitve; - macro processors
implementacija vhoda in izhoda ter orodj - system calls and interrupts
RIG20Sistegmd;al  a - input/output implementation and file syster
upravljanje s pomnilnikom tools
NI T KNROSSOIEYALTAT - memory management
jedro operacijskega sistema Linux; - debugging
navidezni stroji. - linux kernel
nalaganje, povezovanije in izvajanje v - virtual machines
javanskem navideznem stroju - loading, linking and running in java viaiu
machine

Temeljni literatura in viri / Readings:

1 Leland L. Beck: System software: An Introduction to Systems Programming (3. izdaja).-Add
Wesley, 1997.

1 K. Robbins and S. Robbins: UNIX Systems Programming: Communication, Concurrency an
(2.izdaja). Prentice Hall, 2003.

T 5FYaly %l idf S airdel [SYA6Y tNAYOALA &A&(

Cilji in kompetence: Objectives and competences:




Cil;

/I At e
informatike predstaviti sistemskerograme, orodjg
in standarde sistemske programske opreme, ter
prikazati podobnosti in razlike med pristopi, ki s¢
uporabljajo v aktualnih operacijskih sistemih.

Kompetence:

LINBRYSGF 28 OddzR

wlt T @gralyesS aLkRazoy
FYFrEAGASY STl Ay aa
Slaz2oyz2aid NIT dzySgl
AUNRB 1 2OYAK ATIT AD20
NI 6dzyt £t yAQGDI Ay A

Sposobnost opredelitve, razumevanja in
NEOS@Iyal Lk21fAOYyA

Sposobnost za uporabo pridobljenega
Tyryeal LINRA &l yvyz2aidz
0§ SKY A6 Y A Enihprsblemgly y &
NI 6dzy I £t yAOGQDdz Ay A
nadgradnje pridobljenega znanja.

t NI {GA6y2 TylyesS A
NI 6dzy £t yAO1 S &aidNRe
opreme in informacijske tehnologije, ki jg
L2 iNBoy2 1+ dz&aALISOy
L2 RNRPG62dz NI 6dzyk £ yA

Objectives:

The main goal of this courset@sintroduce the
concepts, tools and standards of system
programming and to show the current
implementations in the actual operating systems.

Competences:

Developing skills in critical, analytical and
synthetic thinking.

The ability to understand ansblve
professional challenges in computer and
information science.

The ability to define, understand and solv
creative professional challenges in
computer and information science;

The ability to apply acquired knowledge ir
independent work for solvingethnical 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 thdield of computer and
information science;

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




t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:

t 2 dzZalLISOySY 1| 1¢t2dz] dz

STylEE 2LINBRSEAGA NITEA
sistemsko programsko opremo ter pomen te
razlike pri izdelavi programskih komponent,

- sposoben izkazati znanje in razumevanje osno
pojmov sistemske programske opreme in delovg

N} 6dzyF E YALE Y yEayao

- razumel pojme zbiranja, povezovanja in nalags
GSNJ N} TdzySt NIXITtA12 Y
povezovanjenprogramskih komponent,

- sposoben samostojno razviti komponente
sistemske programske opreme,

- znal raziskati komponente sistemske programsg
opreme,

- sposoben zagovarjati pomen poznavanja
LINEINF Y&1 S 2LINBYS vyl

After the completion ofthe course a student will bg
able to:

- understand the difference between the usend
the systemsoftware and the meaning of this
difference in the phase of software development,

- show the knowledge of the notions of the syster
software and the lowevd operations of the
computer,

- understand the basic operation of the assemble
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 softave,

- explore the components of system software,

- present the knowledge of the lovevel
components of computer system

aSti2RS LRdz6SOlyal Ay «

Learning and teaching methods:

t NBRI @Fyelx 102N G2NJ

Lecturesgexercises and home work

55tS0O o
bFr6AYyA 20Sya2S@l yal Weight(in%) Assessment:
blF6AY O6LIAAYA Al LRIDG Type (examination, oral, coursework,

naloge, projekt):

Sprotno preverjanjgd R2 YI 6 Sy I
kolokviji in projektno delo)

Y2y 6y 2 LINGDBNBiizgig S

Ocene: 610 pozitivno, 5 negativno
(v skladu s Statutom UL).

50%
50%

project):

Continuing(homework, midterm exams,
project work)

Final(written and oral exam)

Grading: 610 pass, 5 fail




(according to the rules dfiniversity of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylra2LRYSYoyS2aOAK RSt

Y[ h.hxz9{32 YfSYSys> alLl 9[L23 WdzNA -Ba&ed.S|IC[XE Praessot ai
Supporting Toolchain. International Journal of Enginedgidigcation, 2017, vol. 33, no. 6(A), pp. 1827
1939

aLl 9[ L2 WdzNA23 5h. w! +9/ 35 ¢2YFO0Od {AO{AYY I- &
software course. Computer applications in engineering education, ISSN3T@812015, vol. 23, no. 1pp
137-146

29~bhzx!wx w213 WL{hWO9+LOX f| RAYANE .!.LOZ ¥
implementation of a structurasimilarity-based aeriaimage classification. The journal of supercomputi
ISSN 0928542, 2013, vol. 65, no. 2, pp. 9986

P L0 tFGNROA2T 5h. w! 9/ 35 ¢2YFO0d 'y | LIINREA
sufficiently large distance between memory references. The journal of supercomputing, 1ISS8689220
2011, vol. 56, no. 2, pp. 22814

DOBRAVEC, To@& wh. L2535 . 2 NHzi © w Scirdulsdt @aptSBGompui @mdus [rint
ed.], March 2009, vol. 32, no. 4, str. 6890

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10416



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10416
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. |

Predmet: 912Yy2YAll Ay LRR2SGYyAO(HOD2
Course title: Economics and Entrepreneurship
~0dzRA2&1 A LINR: ~ 0 dzR &n@& | | Letnik Semester
Study programme and level Study field Academic year Semester
P'YADBSNI AGSGyYA
LINDS adGz2LlyeaS ni smei 3 poletni
informatika
University study programme _
Computer and Information Scieng none 3 spring
1st cycle
Vrsta predmeta / Course type izbirni predmet /elective course
Univerzitetna koda predmeta / University course code: 63248
Predavanja Seminar Vaje YEAYAG Druvgt_a: Obhvke Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 10 20 / / 105 6
Nosilec predmeta / Lecturer: LINEFd® RN 5NYy200S] aldaSal
Jeziki / Predavanja / Lecturesa f 2 Sy O6 Ay |
Languages: Slovene
Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene
t2322A 1 @1ftadz6AGSP ( Prerequisites:
OlidZRA2ATAK 200STy2aiAr’



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina: Content (Syllabus outline):

+aSoAyailA LIdzRIF NJ A LINJ] |Thecontents of the course include understanding
razumevanije: -

1 Osnovnih ekonomskih konceptov 1 key concepts froneconomic theory
 PosebnostLl2 R2SiGyA 01 S3at  specificities of entrepreneurship process
9 osnovnih pojmov v poslovngp 1 key concepts in businegsaccounting

NI 6dzy 2 92 Ral1AK AT 11 statements

1 konceptov, pomembnih za sprejemanje 1 concepts that are important for business
L2 af 20yAK 2Rt26A0S decision making and assessment of busir
poslovanja making effectiveness

1 6laz20yA @GNBRy2ailA f time value of money

1 konceptov pomembnih za razvijanje 1 concepts that are impaant for
L2 R2SGyA01S LINRE20 development of business opportunities

 metodologijeLINRA LINT @S LJ2 a f f use of methodology of business plan

 dzLI2 N} 6S LlRat20yS3at f use of business plan for resource assemk
ANBRaAGSOYS INIXRAGSO entrepreneurial team formation and contrg
nadzor doseganja zastavljenih ciljev of entrepreneurial goal attainment

9 poslovnih modelov za rast podijetja 1 business model for further growth

Temeljniliteratura in viri / Readings:

ENY2003512 adst NENERGYNE WH BN & Hublpu®: Bkiheniska BkaiSa |
2004.

| 26S@FNJ adr LIATAGEN {dX %IYlFYy adY hayz20S N
fakulteta, 200@.

Kosi, U., Marc, M., Peljhan, D.: Uvod v poslovanje: pojasnila, primeri ostali: Management, 19.
Radovljica 2002.

Iz vseh navedenih virov so izbrana poglavja.

Cilji in kompetence: Objectives and competences:




/I Af 2 LINBRY SsézhaniSosnOvniaiR | | The goal of the course is that student understano
ekonomskimi, poslovnd A Y I Y6 Y A YA | |key economic, business & accounting concepts &
LINE OSaz2yY NIT @221 Ay LI |with process of opportunity development and
LINAf 20y2&80Ad ~{GdzRSY assessment. Student agiges key knowledge for
LR2YSYoyl 11 NIT @22 Ay | |developmentand exploitation of entrepreneurial
LINAR £ 20y 2aiGA AY yiyel opportunities and methodology for business
poslow S3Al yIF 6NI2dFyal & planning. Student understands core business
poznavanje osnovnih poslovnih modelov rasti models for growth of a venture.

podjetja.

t NEROARSYA OildzRA2a&1 A | Intended learning outcomes:

Znanje in razumevanije: Knowledge and understanding:

~0dzRSy G 2a@22Air (SKyA]{|Studentuses basic techniques of opportunity
NI T gAralyal LRat20yAK development and techniques for entrepreneurial
G§SKYyA1S ONBRyz2i0GSyal L3} opportunity exploration and assessment. Student
2a@22A 2ay2@S Lkaft 2 @y { | acquires basic business and accounting terminol
in jih zna vsebinsko uporabfjah ® ~ i dzR § |and its contextual use. Student understands

pojme, zakonitosti, strukture, procese, relacije ir
postopke v poslovanju ter zna poskati povezave
LIN) {a2d ~0dzRSyd 2agze
L2aft20yS3ar ylFI6NII &

Uporaba

Predmet je tesno povezan s poslovno prakso.
Spretnosti uporabn® Yy I 6 NIl 2 g y 2d
podjetja.

Refleksija:

~G0dRSyd o2ftaS NI I dzy § |
L2 af20yS LINF1aSz LINAR
2PNBRy2GSyel altrRyz2a

LIN} {TGA6YAY NI @ylyaSy

Prenosljive spretnosti:

~tudent pridobi spretnosti, zbiranja in

concepts, rules, stictures, processes, and
relationships in business economics and knows |
to relate them to business practice. Student

acquires methodology of business plan prepartio

Application:

The course gives strong emphasis to practical us
acquired skills andriowledge and thus develops tf
students' ability to set up, run and grow a busines

Reflection:

Based on theoretical knowledge, the student will
able to recognize the patterns of entrepreneurial
behaviour when faced with best practices of
entrepreneursand on the basis of this connect
theory with practical decisions.

Transferable skills:

AYUOSNLINBGANI yel LJ2 R { |Student develops ability to gather, interpret and
GANRB @3 dzLJ2NJ 6F LYGC Ay | |appropriately use various sources of information,
LINA LR Y261 205 &LINB Gy 2 4| |capabilities of critical thinking, effective

dLI2 NI T dzYS@lFyeal s & SNJ dz |communication and puiit speaking.

predstavitev.

aSi2RS LIdz6S@lFyeal Ay « Learningandteaching methods:




Predavanja: 3 ure na teden

~0dzZRSYGA yI LINBRIGlye
razumevanje osnovnih, predhodno omenjenih,
konceptov in metodologije poslovnega

Y I 6 NI 2 AINRR D tbhyF2 A K dzLJ2
primerov, video posnetke in obiske znanih podjg
RI 6A OGdzRSyG2Y 6AY 0
prakso.

Vaje: 2 uri na teden

bl @F2FK OGdzZRSYy G A dzi NJ
koncepte, pridobljene na predavanjih. To zren]
LIN} {GAG6Y2 LINBOSNEBI 22 )
{ G4SY ylIYSy2Y OGdzRSyl
6t y200 bl {2y 0Odz LINBR

Lectures: 3 hours per week.

In lectures students gain knowledge of abeve
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 u
to convey to students the practical experience of
entrepreneurship.

Tutorials: 2 hours per week.

In tutorials, the theoretical knowledge discussed
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,

LINA LN @t 2SyAK L&t 20y business plans are evaluated and presented in fr
of the class.
55t SO o
bFr6AYyA 20Sya2S@I yal Weight(in%) Assessment:
b 6AY 6LAAYA Al LAG Type (examination, oral, coursework,

naloge, projekt):

Sprotno preverjanjgd R2 Y+ 6 Sy I
kolokviji)

Projektno delo

Ocene: 610 pozitivno, 5 negativno
(v skladu s Statutom UL).

60%
40%

project):

Continuing(homework, midterm exams)

Project work
Grading: 610 pass, 5 fall

(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t Si

5wbh+~9Y> alGS2al =

I L{wL/ I X w20SNI 5d%

/' w5hbs aStraal { oz

5wbh+~9Y> alGS2al =

348.

VI eLlR2YSYoyS20AK RS

D[!'{ Z
of two economies in transitionl. enterp. cult.June 2002yo0l. 10, no. 2, str.a7-131.

5wbh+~9YZX
perspectiveJournal of small business and enterprise developn2ti2, vol. 9, no. 2, str. 17222.

2Lb/9b¢x W2F1AYZ
entrepreneurial passiorAcad. Manage. rey2009, vol. 34, no. 3, str. 5BB2.

2 Lb/9b¢xZ W2I 1 A ¥eficatylamdDbusiness a
start-up: developing a mukilimensional definitionInt. j. entrep. behav. res2010, vol. 14, no. 4, str. 329

a-affidRyiof nastant entieBendiins: ihik Bakg

aliSal® 9y iGNBL

{LbDI =




5wbh+~9YX alidiS2lY mwe¢v+L{¢ZX 5FyASEtS 2Lb/9b¢x
entrepreneurs ad their impact on personalwefl SA Y3 F YR @GSy (dz2NB LISNF 2N
4d2 6 OFyel LR Rdd Sy A1 Eb. rad EkenifakERP@LOVOIA28, B8 2 $r216820d

Celotna bibliografija je dostopna na SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=16480 6 T I AT N LINR TP RNID



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=16130
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Predmet: Diskretne strukture

Course title: DiscreteStructures

~0dzRA2&1 A LINE:

Study programme and level

~ddzRA2a1l & Letnik Semester

Semester

Study field Academic year

P YVAGSNI AGSGYA
LINDS adGz2LlyesS
informatika

W

ni smeri zimski

University study programme
Computer and Information Scieng
1st cycle

none fall

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta University course code: 63203
Predavanja Seminar Vaje YEAYAG Druvg(_a: obI[ke Samost. delo
Ou dzR A ECTS
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINE T RNI DI OLISNJ CA2l @0

Jeziki / Predavanja / Lecturesa f 2 Sy O6 Ay |
Languages: Slovene

Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene

t2322A 1 @1taedz6AiGSD ¢ Prerequisites:
OlidZRA2ATAK 200STy2aiAr’

Temeljni literatura in viri / Readings:



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina: Content (Syllabus outline):
predavanja: lectures:
T LT 2F@yA Ay LINBRAT f Propositional and predicate calculus: truth

NBayAsyzalayl G o
drevo izjavnega izraza, nabori izjavn
BST yA1203x ailft SLI
LR2Y2O0yA &1fSLAT |
kvantifikatoriji.

T ay20A0SY 2LISNI OA
neznanko.

1 Relacije: lastnostn operacije,
LINBRa Gl OAGBSY S ¢
delna urejenost, ovojnice.

1 Funkcije in preslikave: injektivnost,
surjektivnost, inverzna preslikava,
kompozitum, Dirichletov princip.

T a26 Yy20A0Y LINRY
AT 1t2dz6AGSO
T hay20S (Y2 N0 3 DA

Evklidov algoritem, linearne diofantsk
Syl 66Sz 9dzZ SmBRIGLRd
aritmetika, RSA kriptosistem.

f t SNXdzil OA2SY NI 6 (
permutacijami, parnost permutacij,
konjugirane permutacije.

1 Grafi: izomorfizem grafov, operacije :
grafi, nek G SNB RNHzOA y &
podgrafi, povezanost, drevesa, Euler
in Hamiltonov problem, barvanja
grafov.

vaje :

Vaje so deloma avditorne in so namenjene

skupinskemu utrjevanju obravnavane snovi z
NI 6dzy a1 A YA LINAYSNR &
potekajo laboratorijsko, s samostojnim delom

Ol dzRSy G20 1 NI Gdzyl t yA

= =

exercise groups:

Exercise group time is in part deedtto the

classical blackboard approach, the students solv
computational problems with some help of TA. In
part of the exercise groups the students individug

tables, costruction trees, complete sets o
connectives, formal reasoning; predicates
and quantifiers.

Naive set theory: operations, systems of
equalities.

Relations: properties and operations,
equivalence relations, partial orders,
closure.

Mappings: injective andurjective
mappings, inverse mapping, composition,
pigeonhole principle.

Basic counting: inclusieexclusion.
Number theory: extended Eucledian
algorithm, linear Diophantine equations,
Euler function Hodular arithmetic, RSA
algorithm.

Permutations: compting with
permutations, parity, conjugate
permutations.

Graph theory: isomophism, operations,
graph families, subgraphs, connectivity,
trees and forests, Euler and Hamilton
graphs, graph colourings.




se uporablja programsk&a LINB Y| 1
NI 6dzytyeaS odal GKSYL!

I a
Ve
R2YI6S :yIFf23S
52YF6S ylft23S a LINB
Ay 200STySeo +aSoAyS
sledijo temam iz kontaktnih ur.

No
e ¢

solve computerized versions of problems using
symbolic computation software.

homework:

Homework assignments are distributed on a wee
basis. The assignments are obligatory. Their purf
is to prepare the students for continuously workin
on the DS topics.

1. D® CA2l gOd 5A&1NBGYS

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

(&

Gl 3stesx
GF3stex

e .|
® .|

oghswWN

. L. Hein. Discrete Structures, Logic, and Computability, Jddad|&it, 2001.

+ {® Yl @BOFNWY 5{m3I 5acC! x
+ {® Yt O N 5{HZ

R. J. Wilson, J. J. Watkins. Uvod v teorijo grafov, DMFA, Ljubljana, 1997.
P. Grossman. Discrete mathematics for computing, Macmi?aa2.

&0 NHzl G dzNB X %l £ 20061 (

[ 2dzo ¢

5acCl z [2dzf

Cilji in kompetence:

Objectives and competences:

BYFRAa0G {NAIGASYSIE NI
whki @22 GSO6AY (NRGAGY
AAYOGSGA6yS3Il NITYAOE 2

/| Aft2 LINBRYSGI 2S5 LR3It
YFEGSYlFGAGYS f 2 3kepabjatdry
Ol dzRSy Gl aSTylryAada 1
matematike.

Ability of critical thinking.

Developing skills in criticalpalytic and synthetic
thinking.

¢tKS 202500 2F GKS 0O2dz2N
understanding of mathematical logic and formal

reasoning, together with the basics of discrete
mathematics.

t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:

t 2 dzZALISOYSY 1T 1fedz] dz
- sposoben izkazati znanje in razumevanje 0osno
principov diskretner' F 4 SYF GA 1Sz Y

t 23418 Ay yedzy$S dzik NI

- razumel pojem formalnega dokaza in ga v
omejenih pogojih sposoben rekonstruirati
samostojno,

- razumel in uporabljal znanje iz osnovnih
YIGSYFGAGYAK &l NYzl G dzNg

LRTYlLE 2ay20S 1 2Y0AYl

After the completion of the course a student will
able to:

- understand the basic principles of discrete
mathematics, mathematical logic and their
application in computer science,

- understandthe notion of a formal proof and in a
limited sense construct an example independentl

- understand and use the knowledge on basic
mathematical structures, sets, relations, mapping

- know the basics of counting,



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

-dzLI2 NF of 21t 2ay2@yS N |-usethe fundamentalf results of numbtreory
modulske aritmetike, and modular arithmetic,

NI T dzySt £ 386N A6y S Ll |-understand the algebraic background of

. . L .. permutations,
- razumel in uporabljal osnovne pojme iz teorije
grafov, - understand and use the basic notions of graph
theory,

- sposoben formulirati nekatere pbbdeme J
12Y0AYFG2NRGYS 2 LJiAYA]|-formulate several problems of combinatorial
optimization as grah problems.

aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:
t NBRI @Fyal> NId&dzyails Lectures, exercise groups, homework assignmern
RSt2Y I NY6dzyl f yAlAZ The focus lies in continuous work with home
L2 dzZRIF NB1 2S5 y I &LINER {y {|assignments, individual work using computer ang
yIEf23FYAZ yI al Yz2ail?2 2y |symbolic computation software.
N odzyl fYA12Y AY dzld2 N

AAY02fA6Y2 NIGdzyl yesSo

55tS0O o
br6AyA 20SyeS@dl yal Weight(in%) Assessment:

bl 6Ay O6LAAYA Al LRADG Type (examination, oral, coursework,
naloge, projekt): project):

Sprotno preverjanjgd R2 Y 6 Sy I Continuing(homework, midterm exams)
kolokviji) 50%

Y2Y6Y 2 LINBBOSNEBIFy2S 50%

Final(written exam)

Ocene: 610 pozitivno, 5 negativno Grading: 610 pass, 5 fail

(v skladu s Statutom UL).
(according to the rules of University of

Ljubljana).

Reference nosilca / Lecturer's references:

M® CLW! ;% DIFOLISNE 2hh53% 51 AR wAOKFNR® DNI L
combinatorics, ISSN 10-8B26. [Online ed.], 201@pl. 17, no. 1, r151 (30 str.).

H® 5! WahzL0X *#ARFX CLW! ¢35 DI OLIS NEFidR¢had9@nIhe D ¢
maximum number of cliques in a graph embedded in a surface. European journal of combinatorics,
01956698, 2011, vol.3 no. 8, str. 1244252.

3.!'['aX adzKlFIYYFIR WFgFKSNYzE = /1 !'t[L/YZ {{3ECW 3
Stephen G., PUPYREYV, Sergey. Threshlldng and unicube contact representation of graphs. V:

.w! b5{¢&5¢Z ! yRNBI A& 0dz2N»0OZI W! b{ 9 b-heorétic todz@ptsindzN
computer science : 39th International Workshop, W@ Mo = [ N6 SO = -2D 8043: reyised




papers, WG 2013, 39th International Workshop on Gfaphoretic Concepts in Computer Science, Jur
19-um> HAmMoX [NoSO1Z DSNX¥Iyes o[ Soragsrss) yHidetberg
[etc.]: Soringer. cop. 2013, str. 287.

nd® CLW! +¢,2 DFEOLISNE tL{!b{YLZ ¢ 2-dkedilypualypdpiide WS N
structures. MATCH Communications in Mathematical and in Computer Chemistry, ISS28342014,
vol. 71, no. 1, str. 19-212.

pd® CLW! £¢5 DIFOLISNE b!Y!ah¢hs ! GAdzKANR® hRR O
Mathematics, ISSN 004365X. [Print ed.], 201&0l. 339, iss. 1, str. 1656/8.

Celotna bibliografija je dostopna na SICRISu:

http://www.sicris.si/search/rsr.aspx?lang=slv&id=9390



http://www.sicris.si/search/rsr.aspx?lang=slv&id=9390

l2bL b!2w¢ tw95a9¢! «k [/ h} w{9 {,]

Predmet: Organizacija in management

Course title: Organisation and Management
~ 0 dzRA 2 & | Astopde.P : ~iddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester

LYV A 'SNjAdSiij
LINDS adGz2LlyasS v
informatika

Interdisciplinarni univerzitetni
OldzRA2&a{1 A LINB3I  Modul: Informacijski sistemi 3 poletni

wl 6 dzy | { yidtebtikhz

Interdisciplinarni univerzitetni
OldzRA2&1 A LINERS3
Multimedija

2,3

University study programme
Computer andnformation Sciencg
1st cycle

Interdisciplinaryuniversity study 3
programme Computer Science a Module: Information systems spring
Mathematics, 1st cycle

Interdisciplinaryuniversity study
programme Multimedia, 1stycle

2,3

Vrsta predmeta / Course type izbirni predmet /electivecourse

Univerzitetna koda predmeta / University course code: 63250



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Predavanja Seminar Vaje YEAYAG D“‘VQ? obILke Samost. delo
OuU dzR A ECTS
: . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 10 20 / / 105 6
Nosilec predmeta / Lecturer: R20® RNX®» ¢2YI O | 2@S¢t 21l

Jeziki / Predavanja / Lectured f 2 Sy O6 A y |
Languages: Slovene
Vaje / Tutorial:}a f 2 3SY O6 A Y I
Slovene
t2322A 1 @1ftadz6A0SP ( Prerequisites:
OldzZRACA1TAK 200STy2aiAr’
Vsebina: Content (Syllabus outline):
t NERYS(O LR2{NXOJI 1 £ ¢ | The content covers the following contemporary k

managementa in vedenja v organizacijah

sicer: opredelitev  pojmov ofganizacijg
L2 at20lyesSs L2 &t 20y
GSRSyal LkalYSIyAal2d

delovanje (osebne lastnosti, motivacija, zna
spretnosti, medsebojna interakcij
razumevanje gradnikov poslovhega mod

(predpostavka vrednosti, kiuy A NB
1fedsyS LkRat20yS |1
analiza poslovhnega modela (spoznavg

poslovnega modela, vrednotenje ustrezng
poslovnega modela, diagnosticiranje vzro
2RatG2LI y2 2R 0SSt SySH
iskanju sprememiposlovnega modela).

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




Temeljni literatura in viri / Readings:

Daft Richard.. and Marcic Dorothy: Understanding Management: Seventh Edition. Mason, Ohios:

Western Cengage Learning, 2010, 672 pages.

LT 62N 6SYSt2yAK Ay &42R20YyAK
(a selection of fndamental and contemporary scientific articles from the field of management, af

psychology and sociology).

Tyryad@Syar o6ty

Cilji in kompetence:

Objectives and competences:

Ort e LINBRYSI
1t 2dz6yAYA @aSo inghagéments il
2AY GF12 2Y2326A0GA dzal
funkcije v podijetjih in zavodih.

¢SYSt eyA

agz2zesSar Oaf
af SRS6S aLlzaz

1. OGdzRSYGA Y2Nl 22 2a@?2
organizacijskih in managerskisebinah,

2. OGdzRSy S 2S5 LRUNBoOY?2
LINS dz6 SOl y2aS Ay NBOS(Y
managerskih problemov v podjetjih in zavod

3. Ol dzZRSY A Y2Nl} 22 NXI1d
problematike poslovanja in organizacije ter
problematike vzpostavitve in spreminjanj
informacijskih sistemom v podjetjih in zavod

The objective of the course is to present to stude
key topics from the field of organization a
management, which will enable them to successf
perform in management roles in enterprises g
government institutions.

To reach this objective the following stude
competences need to be developed:

1. students have to acquire the knowledge from
key topics of organization and management,

2. students need to learn how to examine and
solve organizationand management issues if
enterprises and government institutions,

3. students need to understand the
interconnectedness of organization and
management issues with information system
deployment and change issues.

t NEROARSYA OlGdzRA2alA |

Intendedlearning outcomes:




f ~idzRRSyiGA 062R2 GSYS
1f2dz6y$S GaSoAyS
managementa

f ~GdzZRSYydA o062R2 &Ll
aAYyGST S Ay ONBRy?2{
LINBdz6 I+ Gy AK L2 RNRG2

f ~GdzZRSYGA o02R2 Y2N
LR1FTFGA YL LINJ 1 @
organizacijskih in managerskih dejavni
GNBK RStyAO|lAK RNXZ

 o~0ddzRSyG2Y 0 2 2Y
gl1tedz6S@lyasS @ Yl

zavodov z razvojem njihove sposobn

LINBdz6 S@Fyal Ay NBOQ
managerskih problemov

T t NBRYSG 02 O dzRR 81K i
vrednotenje lastnega delovanja v podjet
kot tudi razumevanje problematik
2RYA129 YSR 2R ye
dejansko opravljenim delom.

f ~0dzRSYy A 062R2 LINR

potrebo po skIadnos'Ei
12YLISGSy O |

zavodih.

posameznikov

2NHI yA
skladnosti me poslovanjem in organiza
ter informacijskim sistemom v podjetjih

The students will gain a thorough
understanding of key topics in organizatio
and managemein

The students will be able to critically
analyze, syntesize and evaluate key topic
organization and management .
The students will need to demonstrate the
practical ability to evaluate key
organizational and management
characteristics for 3 publigitraded
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 critical
evaluate their work as well as what is
expected of then 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 organi&at on one
side and information system on the other.

aSi2zRS LRdzwSglryel

AY

Learning and teaching methods:

Predavanja, vaje s skupinsko diskusijo, igro viog

aAYdz I OA2Il YA
LINF 1 GAG6Y 2
nalogah s predstavitvijo narejenega.

NB &y A

(i Mdefoand semihdheEhe

6y A

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.

b I 6 dcghfevanja:

55t SO0
Weight (in %)

Assessment:

bl 6AY 6 LA aANIALINI QS Gl
naloge, projekt):

Individualna seminarska naloga

Sprotno preverjanjd  R2 Yl 6 A Y A
na vajah, sodelovanje na predavanijih

40%
0%

Type (examinatin, oral, coursework,
project):

Individual project work

Continuinghomework from exercises, in
class participation.




Pisni izpit 60% Final written exam

Ocene: 610 pozitivio, 5 negativno Grading: 610 pass, 5 fail

(v skladu s Statutom UL). (according to the rulesf University of
Ljubljana).

Reference nosilca / Lecturer's references:

RZOORNY ¢2YF O | 20St el
hoalt @t 2SyA 6fFy1lA @ NBEGaA@Mme: 1 GAaz21AY FL{1d2N

Fd 1 hx9[W'Z ¢2YIO0OX ! xth¢L23 51 Yehagedmadetforb! ¢ =
evaluating dearning and conventional pedagogical activities in nursing. Assessment & evaluation in
education, ISSN 14627X, August 2015, ilustr. http://dx.doi.org/10.1080/02602938.2015.1075957, @
10.1080/02602938.2015.1075957

b.VRHOVEC,AY2Yy X | h9[ WIS ¢2YIOX ! +th¢L2Z 5FYaly
risks in software projects : Stakeholder resistance. International journal of project management, 1SS
02637863. [Print ed.], Aug. 2015, vol. 33, iss. 6, str. 1P&23, gaf. prikazi, tabele, doi:
10.1016/j.ijproman.2015.03.007

clhz9[ WIS ¢2YIFOX #! {L[9/!'{ZX htS3AlL&s ! +th¢L2
elements comprising information system development methodologies on strategic business goals.
Technologcal and economic development of econoh85N 2028913. [Print ed.], 2015, vol. 21, no. 6, S
885-898, ilustr.

http://www.tandfonline.com/doi/pdf/10.3846/20294913.2015.12113Q doi:
10.3846/20294913.2015.1074130

R® al!lbL2% xAf2FyS 1 h+9[W'sS ¢2YO0d ¢S OKAyY3
capstone course : analysis of studemfginions.International journal of engineering educatid®SN 0949
149X, 2014, vol. 30, no. 4, str. 9915.

S® 1 h+x9[ WIS ¢2YIFOS ! {L[9/! {2 htS3IIL&as w!tblLY
on strategic information systems planningcsess in an enterprise. Technological and economic
development of economy, ISSN 202%913. [Print ed.], 2013, vol. 19, no. 3, str. 488, ilustr.
http://www.tandfonline.com/doi/pdf/10.3846/20294913.2013.818591, doi:
10.3846/20294913.2013.818591

fVAVPOL2S 5FY2lyZ Ihz9[ W3S ¢2YFO0Od LYLNRGAY3A i
adoption and its impact on enterprise performance. Computer science and information systems, IS
18200214. [Print ed.], Jan. 2012, vol. 9, no. 1, str.-18%

gMA bL2Z Af2lyYyZ 1 hx9[ W X ¢2YI o) hy dzaAy3a LI I
Systems and Software, ISSN 01@42. [Print ed.], Sep. 2012, vol. 85, no. 9, str. 22@85.



http://www.tandfonline.com/doi/pdf/10.3846/20294913.2015.1074130
http://dx.doi.org/10.3846/20294913.2015.1074130
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Predmet: Postopkirazvoja programske opreme
Course title: Software Development Processes
~0dzRA2&1 A LINR: ~ddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester
P'YADBSNI AGSGyYA
prve stopnjew I 6 dzy' I f y
informatika
Modul: Razvoj programske opren 3 zimski
| YAGSNI AGSGyYA
LINID S au2LJy88 W
matematika
University study programme
Computer andnformation Sciencg
1st cycle
Module: Software Development 3 Fall
University study programme
Computer Science and
Mathematics, 1st cycle
Vrsta predmeta / Course type izbirni predmet / electivecourse
Univerzitetna koda predmeta / University course code: 63254

Yt Ay A 6 Druge oblike

Predavanja Seminar Vaje = - = . Samost. delo
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 10 20 / / 105 6

Nosilec predmeta / Lecturer: LINEFP RN . NIyl12 alida2al O WdAzNR6
Jeziki / Predavanja / Lecturesa f 2 Sy O6 A y I
Languages: Slovene

Vaje / Tutorial:} A f 2 SY O6 A Y |
Slovene



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 1 @1ftadz6A0SP ( Prerequisites:
OGdzRA2aATAK 200STy2aidAr’
Vsebina: Content (Syllabus outline):
T witil @g22 @gS6atz22yAiAkK 1. Developnent of multi-tier application
spoznavanje postopkov razvoja. solutions,learn aboutdevelopment
1 Razvoj vmesnega sloja in poslovne ter processes
funkcionalne logike. 2. Development othe middle tier and the
T I NKAGS 1 Gdz2NE @S6at 2 businessandfunctionallogic
sistemov 3. Multi-tier architectureof information
f Porazdeljenobjektni modeli systems
9 hRRIHfeaSy2 LINROSyeS 4. Distributedobjectmodels
T {GNBOYAO1S {12YLRYS 5. Remotemethod invocation
vsebniki 6. Serverrompment technologiesand
T { GNB C‘)y AOLL el @1 yai compopentcontalners
1 Vzorci za vmesni sloj 7. Enterprise JavBeqns _
T {LRNRGAEtYA AAAGSYA 8. Patterns_ for the middldier _
spoznavanje JMS 9. ll\élzrsnszgkj)lggusl\zlsstemqueues andopics,
1 Zagotavljanje trajnega stanja podatkov 10. Ensuringlata persistence
T \(])Ft))'jbiektnorelacijskapreslikava in uporaba 11: Objectrelationalmappingandthe use of
: . . JPA
T Razv_OJ predstavitvenega nivoja z uporak 12. Development opresentation layeusingJSH
JSP in Servletov andServiets
9 Pristopi k razvoju programske opreme: 13. Approacheso software development
1 Objektno orientiran pristop a. Objectoriented approach
1 Storitveno orientiran pristop (SOA b. Serviceoriented approacSOA)
T Spoznavanje platforme Java EE 14. Understanding theJavaEEPlatform
T tNI1UGAGYA LINAYSNI N 15. A practical example afevelopment of
aplikacije z uporabo Java EE server applicationsisingJavaEE
1 Upravljanje z izvorno kodo, preoblikovan 16. Source code management, code retfaring
kode 17. Versioning and change management
I Verzioniranje in upravljanje sprememb 18. Software testing, automated testing, test
I Testiranje programske opreme, driven software development
avtomatsko testiranje, testno voden razv 19. Source code management and collaborat

= =

programske opreme
Upravljanje izvorne kode in delo v skupir

work




Temeljni literatura in viri / Readings:

1. I. Sommerville: Software Engineering: (8th Editidwlgison Wesley, 2006.
2. S. McConnell Code Complete: A Practical Handbook of Software Construction, Microsoft Pr

edition, 2004.

3. W wL22 alidal O . o

[ hD!' bl ¢1 ! bX wlkYSaK30A ! v

approach to integration: XML, web sams, ESB, and BPEL in-realld SOA project8irmingham
Mumbai: Packt Publishing, cop. 2007. VIII, 366 str., ilustr. ISBMN9G831117-6

4, W' wL23X aldeal O

. ® “BPEI2L0 09 SOK tovhposita appliEagohspdefing, mo

implement, and ronitor reatworld BPEL business processes with-$@#ered BPM. Birminghar
Packt Publishing, cop. 2010. 616 str., ilustr. ISBNI9g4/19794-8

5. D. Phillips: The Software Project Manager's Handbook: Principles That Work at Work
(Practitioners), WileyEEEComputer Society Press, 2004.

Cilji in kompetence:

Objectives and competences:

/I Af2 LINBRYSGOlI 2S5 OddzR
sodobnih metod razvoja programske opreme in
AYOSYANRTIAY LINRAG2LRY
primeru preizkusiti postopkeazvoja, kot se
uporabljajo v realnem svetu v podjetjih. Tako se
OldzRSy eSS aLRliylez2 |1
razvoja programske opreme in se bodo po
T11t2dzw1dz OGdzRAZ2I O
vodij projektov.

The objective is to get fandli with the
contemporary software development methods an
engineering approach to development, and to ve
the development approaches on a practical
example, as software development is done in feg
world projects in companies. Students will get
familiarwith the stateof-the-art software
development approaches and will be able to
seamlessly integrate with real world projects and
teams.

t NEROARSYA OlGdzRA2alA |

Intended learning outcomes:

t 2 dzALISOYySY 1T 1f2dz6] dz
-a1Ll2az2o0S8Sy NIXT @Aac2kdA az
uporabljatisodobne postopke razvoja programsk
opreme,

-NJ T dzySt Ay dzLl2Nl of 21 ¢
razvoja programske opreme glede natip in
zahteve,

-y 6NIi 2 DI f
programskih sistemov,

I NKAGS] GdzNR

- razvijal vmesni sloj programske opreme,
NI T dzyStz yFENI2@FE Ay
- uporabljal sodobna razvojna orodja,

NI T dzySt Ay | LJX AOANI ¢
- uporabljal agilne pristope in DevOps orodja,

- poznalprogramske platforme.

After successful completion of the course a studeg
will be able to:

- develop modern software solutions and use
modern software development processes,

- understand and use the most suitable software
development procedures according the software
type and requirements,

- plan the architecture of complex applications an
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.




aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:

t NEBRI @Fyeal > LINI} {{GAG6Y 2| |Lectures, practical work on examples, seminar w
yIt23F a LIND 1 A6y AY LI |with practical verification of software developmen
programske2 LINBS Y S 1 dzLJ2 NJ © 2 | |using contemporary methods.
metod.

55t{S0O o

bFr6AYyA 20SyaS@Il yal Weight(in%) Assessment:

blr6Ay o6dmayR AT LNG Type (examination, oral, coursework,
naloge, projekt): project):
Sprotno preverjanjgd R2 YI 6 Sy I 50% Continuing(homework, midterm exams,
kolokviji in projektno delo) project work)

N N 50%
Y2YyO6y 2 LINGBS@RBMEI yeS ’ Final(written exam)

Ocene: 610 pozitivno, 5 negativno Grading: 610 pass, 5 fail

(v skladu s Statutom UL). (according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

tSG ylelRYSYoySeOAK RSt
bl 2aLl2YSYyoysSeods 262l @Sy

WSDL and BPEL extensions for event driven architedtiirasoftw. technol.[Print ed.], 2010, vol. 52, iss
10, str. 10231043, doi: 10.1016/j.infsof.2010.04.005.

WSDL and UDDI extensions for version support in web serdicgst. softw [Print ed], 2009, vol. 82, isg
8, str. 13261343.

WSBPEL extension for versionimgt. softw. technol.[Print ed.], 2009, vol. 51, iss. 8, str. 12B8174.

Business process execution language for web services: an architect and developer's guide to orche
web services using BPEL4WS. Birmingham: Packt Publishing, 2006. X, 353 str., ilus@048BNB1-7.

SOA approach to integration: XML, web services, ESB, and BPEwrlee&8IOA projects. Birmingham;
Mumbai: Packt Publishing, cop. 2007. VIII, 366 ittstr. ISBN 978-90481117-6.

Business process driven SOA using BPMN and BPEL: from business process modeling to orchestr
service oriented architecture. Birmingham; Mumbai: Packt Publishing, cop. 2008. V, 311 str., ilustr.
9781-847191465.

Oracle fusion middleware patterns: reabrld composite applications using SOA, BPM, Enterprise 2.0
business intelligence, identity management, and application infrastructure: 10 unique architecture




patterns powered by Oracle Fusion Middlewaregnigham: Packt Publishing, cop. 2010. 224 str., ilug
ISBN 978-84719832-7.

WSBPEL 2.0 for SOA Composite Applications with IBM WebSphere 7: define, model, implement, a
monitor realworld BPEL 2.0 business processes with-@@ered BPM. BirminghaniPackt Publishing,
cop. 2010. 644 str.lustr. ISBN 978-84968046-2.

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10545



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=10545
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Predmet: Verjetnost in statistika

Course title: Probability and Statistics

~0dzZRA2a1A LINR: ~0dzRA2a1l a Letnik Semester
Study programme and level Study field Academic year Semester
P'YABSNI AGSGyA
LINBS adz2LlyaS ni smeri 2 zimski
informatika
University study programme
Computer and Information Scieng none 2 fall
1st cycle
Vrsta predmeta / Course type obvezni predmet /compulsorycourse
Univerzitetna koda predmeta / University course code: 63213
Predavanja Seminar Vaje YEAYAS Drug(ej %Ibzlge}:\ Samost.delo
. . Laboratory o ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
45 10 20 / / 105 6
Nosilec predmeta / Lecturer: LINEFP® RN ! fS1alyRINI WdzNKR OA©
Jeziki / Predavanja / Lecturesa t 2 Sy O6 A y I
Languages: Slovene

Vaje / Tutorial:la f 2 SY O6 A Y |
Slovene

NN

@1 f pdvijatieS @ ¢ Prerequisites:
200ST y2a80GAY

O™
N
N



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Content (Syllabus outline):

Vsebina:

TeorijaverjetnostY F G SYF G A6y A 2 L]
YI' 1fe2dz6A2katdzl 2y 2aia
[ I O NP @IfyAOl@2 Ay @S

Za statistika f dzthé @r8eyineurejen Za
atdsl 2yz2aite2 28 yS1S 9
NRE1Z LR OStA1SY OiGSOAt

bl dz6AftA &S o62Y2 LINBLR
pridobivanja podatkov+ & 1 Yy 2 OA Q
vsebuje informacije o neki skupini posamezniko
LYFT2NXI OA_2S a2 daNBa2Sy
uredimo v obliki tabele, potem vsaka vrstica
vsebuje podatke o eneqosameznikuvsak
stolpec pa vsebuje vrednosti espremenljivkeza
vse posameznike.

{GraAradArsyl 2NRR2IF AY
YIENI g2 Yy20A0S LRRIG]
OGSOAt S 1A 2LAOSe22 3t
imenujemoanaliza podatko® Yl 6y SY3?
obravnavo ene spremenljivke, nato si ogledamo
povezab YSR @S6 ALINBYSyf
{ GF GA &l A 6e/proces, prik&terdmy 2 S
LINARSY2 R2 1T 1f2dw]129
bST2NXIfy2 aGFrGAaGAGY
Yy AN} FASYA LINBRalG!H Z
sklepanje uporablja verjetnost, &S 2 R
11F10yS YSNB avyz2 fIK
TF1ft2dz81A LN} GAfYyAZ
@ LINI O prgfigidano stopnjo zaupanja.

Predavanja predmeta obsegajo:

1 5STAYyAOA2ZE @GSNEBSiy2a
pogojna verjetnost, obrazearbitja in Bayeso
obrazec, Bernullijevo zaporedje neodvisnih

Probability theory, the mathematical description o
randomness/uncertainty, is the basis for gambling
insurance and much of modern science.

Ly &0 NG v&R®@»NDasynpnym for
ninexplicablé Randomness is a kind of order that
emerges only in the long run, over many repetitio
We will learn to recognize good and bad methods
producing daa. Each seof data contains
information about some group of individuals. If we
collect data in the form of a table, then each row
contains data about the correspondimgdividual
and each column contains values of araiablefor
all individuals.

Statistical tools and ideas assist us in uncovering
nature of a set of data using graphs and numbers
which describe main attributes. This study is calle
data analysis We start with one variable and then
examine relations among several variables.

Statistical inferencés a process which infers
conclusions based on given data. Informally,
statistical inference is often based on graphical
presentation of data. Formally, statistical inferenc
uses probability to judge to what degree our
conclusions areeliable. It answers specific questig
with a known degree of confidence.

Lectures:

1. Definition of probability, algebra of events,
conditional probability, Bayes rule, Bernoulli
trials, Laplace interval formula, error function,

. SNy 2dzf £ A Qvambérs. 6 2 F




poskusov, Laplaceov intervalski obrazec,

Fdzy 1 OA 21 yIFLI1SZ . SN

f {fdz6l 2yS ALINBYSyYyft 2Ad
| §STyS LRNIT RStAGDSH
aLJNBYSVfZ)\Q“{Z Fdzy 1 OA
Fdzy1 OA2S &afdz6l 2y AK ¢
porazdelitve, gostota zvezne pogojne
porazdelitve.

T al 0SYIFGAGY2 Tdalaly aAS/s
Y2YSYGAZT 1 FNF{1G§SNRAIDG
afdzol SYAK ALINBYSyft A
fAYAGYA AT NB1AZ OA0]
ySSyl 12ai 2S0A0STlt 3

1 Osnovna naloga statistike, porazdelitve
T 2NBYAKIRLE GO1 2NBy 2
reprodukcijska lastnost normalne porazdelity
hi-kvadrat porazdelitev, Studentova
porazdelitev, (intervalsko) ocenjevanje
parametrov, intervali zaupanja, testiranje
aiFdAalAB6YAK KALRGSI
kovariance in lineamregresije.

Vaje: Namen vaj pri predmetu verjetnost in
statistika je dvojen:

utrjevanje pri predavanjih obravnavane sno
I NI¥6dzyalAYA LINRAYSNI
kvalitativna in kvantitativha predstavitev
yS1FUGSNAK GAUAﬁyAK‘
LINRA Y S N2 @5R §yAl S 2NIT & dzy
informatike relevantni.

t NA @rarg QIINRSF AR ¥ |y
2SS dzRSt SO6F LINA gl 2 K

52YF6S ylIt2383 LINR2S|
bl YSy R2YF6AK ylf23 A
OGdzRSy(2Y LINRE20y2ad

NBEOS@GIryasS ySi2ftAlz2 12
GSNBSGy2adA Ay adalidaa
ALINBlGy2aiGA TFKGISOI 22

LINBYA &t Sl ® ho2 2p8vajaiNira

2. Random variables and vectors, discrete and
continuous distributions, independence,
functions of random variables, functions of
random vectors, conditional distributions,
density of conditional probability.

3. Expected value, standard deviationdan
higher moments, sequences of random
variables and random processes, limit
0KS2NBY&as / KSo08aKS(¢
Limit Theorem.

4. The main goal of statistics, the sampling
distribution of statistics, sample average,
reproduction property of the norma
distribution, the chisquare distribution, the
Student distribution, confidence intervals,
estimation, statistical hypothesis testing,
analysis of variance, covariance and linear
regression.

Tutorials:Purpose of tutorials for the course
Introduction toProbability and Statistics:

1 Detailed study of the material from the
lectures through examples.

1 Qualitative and quantitative introduction of
some typical (realife) examples that are
relevant for students of computer science.

Tutorials are guided, but students are supposed t
be independentlytrying to solve problems, so their
presence is compulsory.

Homeworks, projects and quizzes:

The purpose of homeworks and projects is to offe
students the possibility to independentlylge more
complex problems in probability and statistics, wh
assume beyond calculation techniques also more
comprehensive skills. These exceed tutorial work
lead students to more independent work. Quizzes




bi navajalo k bolj samostojnemu delu. Kvizi pa
dL12Rodz2lF 22 alLINRGy2 RS
povratno informacijo o njihovem znanju.

encourage students to keep up with the wonkca
give them feedback on their knowledge.

Temeljna literatura in viri / Readings:

Hall, 2015 (prvih 11 poglavij/first 11 chapters).

Dodatnaliteratura:

od Wd 2A06S8Sex

W. Mendenhall and T. Sincich: Statistics for Engineering and the Sciences, 6th edition,-Peamtioa

1. David S. Moore, Part Il, Statistics: The Science of Data, v knjigi For All Practical Purposes (Mathe
Literacy in Today's World), urednik S. Garfunkel, Consortium for Mathematics and Its Applications
(COMAP), 8. izdaja, W. H. Freemad &ompany, 2003 (v pripravi je tudi slovenski prevod).

2. L. Gonick in W. Smithhe Cartoon Guide to Statistid993.
al GSYFGAL! Z

12Y0AYFG2NRAL S @SNE

Cilji in kompetence:

Objectives and competences:

/| Aft2 LINBRYSGFI 2SS OGdzRS
informatike predstaviti osnovnieorije verjetnostin
statistke~ G dzZRSYy 02 1A 2S5 LI
moral znati opisati napovedljive vzorce, ki na do
NR|l @flRI22 &afdl ayAy
atldradrasey?2 LIAaYSyzai
razumevanja argumentov, ki izhajajo iz podatko

The aim of thigourse is to introduce students of
computer and information sciences to the basics
probabilitytheoryandstatistics A student who
attends this course should be able to describe
predictable patterns that in the long term rule
random outcomes and to &@&eve basic statistical
literacy, that is an ability to follow and understand
arguments that come from data.

t NEROARSYA OGdzZRA2alA N

Intended learning outcomes:

t2 daLISOYSY TF (¢ 2db| dz

-razumelYSG2RS 24ay20 OSNE
odkrivanja zakonitosti iz podatkov,
- uporabljal osnovne metodedkrivanja zakonitost

Al NBaAayASYAK LR2RIFIG]1209
rezultate,

After successful completition of this course the
student will be able to:

- understandbasic techniques to detect relationshi
from data,

- apply basic methods to detect certain relationshi
from real data and to evaluate their results,




-sLR2TyFtf Ay NIT dzYSt dz3{ |-learn and understand the connection between
njeno rabo n&onkretnih primerih verjetnosti in theory and practicapplied to specific examples of
statistike. probability and statistics.

t NEBRYSG 2S5 2ayz2al 11 This course is a foundation for several courses,

katerih poznavanje in razumevanje vzorcev v
LR RFGIAK 2Y23261
dz6AYy 1 2OA G2

where the study and understanding of data patter
allows better decision making and efficient usage
given sources.

1 O ¢

NI 62 GANRQ

aSi2RS

LJ2 dddsS3atate Ay

Learning and teaching methods:

t NBRI @Fyal s NIGdzyails
ASYAYIl NR]A
LJ2 dzR I NB |
delu pri vajah in seminarijih. Ogledali si bomo tuq | seminars). We will occasionally watch video mate
1+r10Sy @GARS20

Lectures, tutorials, assignments, projects, office
hours, lab work. There will be a special emphasis
reaktime studies and team work (tutorials and

VIEG6AY RSt
28 yI &ALNROY

related to the course material.

b I 6 dcghfevanja:

58t SO 0!

Weight (in %) Assessment:

Sprotno preverjanjd R2 Y 6 Sy I
kolokviji in projektno delo)

Y2y 6y2 LING:EB NBIizgis S

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

50%
50%

On-goingcoursework(assignments,
midterms, project work),

Final(written and oral).

Failing mark 5 and passing mark&@®
(examinations follow the above mentioned
Pravilnik/Statut UL).

Reference nosilca / Lecturer's references:

t Si

VI 2LR2YSYoySeOAK RS

T | & WdzNR O A Bestiictipi®s onéthssicahdRtbAssiulEr graphslournal of Algebraic

Combinatoricg6 (2017), 57£588.

1 ! @ WdzNX O A Bxtreingl Rod¥¥dn distanéedgililak aphs of diameter, Besigns Codes and

Cryptographys5(2012), 2@47.

Theory (A118(2011), 842852.
1 ! & WdzNA OAd X

1 ! & WdzNX OA LClassificRiorvutithe Yagi®y AT(y.d of antipodal tight graphs). Combin.

t ® Thehdtyhdmialidanthdtdnts of Rdistaeequldr drapiil] =

f ' ® WAdZNAOAGZ ! @

Combin. Theory (BPO(2010), 688690.
a @my&phs with complek mittartite¢rlu-GaphsDiScrete

Mathematics310(2010), 18121819.



https://lkrv.fri.uni-lj.si/~ajurisic/preprints/pdf/restrictions.pdf
https://lkrv.fri.uni-lj.si/~ajurisic/preprints/pdf/jv12.pdf
https://lkrv.fri.uni-lj.si/~ajurisic/preprints/pdf/cl2.pdf
https://lkrv.fri.uni-lj.si/~ajurisic/preprints/pdf/jtzQ26.pdf
https://lkrv.fri.uni-lj.si/~ajurisic/preprints/pdf/jmt2009-11-25.pdf

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6518



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6518

" 2DbL

bPREDMETA / COURSE SYLLABUS

Predmet: Programiranje 1

Course title: Programming 1

~0dzRA2&1 A LINR:

Study programme and level

~GdzRACATl &
Study field

Letnik Semester

Academic year Semester

P'YADBSNI AGSGyYA
prve stopnjew I 6 dzy' I f y
informatika

P YAGSNI AGSGYA
LINBS ad2LlyeS w
matematika

' YADBSNI AGSGyA
prve stopnje Multimedija

ni smeri

1 zimski

University study programme
Computer and Information Scieng
1st cycle

University study programme
Computer Science and
Mathematics, 1st cycle

University study programme
Multimedia, 1$ cycle

none

1 fall

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta / University course code: 63277
Predavanja Seminar Vaje YEAYAGQ Drlgjg %k:g(;\ Samost. delo
. . Laboratory - ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINEFTd® RN +Af2ly al KyAé



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Jeziki /

Languages:

Predavanja / Lectured f 2 Sy O6 A Y |

Slovene

Vaje / Tutorial:}a f 2 3SY O6 A Y |
Slovene

t2322A 1| @4zfz&oaaWjani @ ( Prerequisites:
OlidZRA2&a1AK 200STy2ai0A°
Vsebina: Content (Syllabus outline):
predavanja: lectures:
1. Pregled programskih jezikov s poudarkom n| |1. Overview of programming languages with
sodobnih programskih jezikih 3. generacije emphasis on '8 generation
2. Primer preprostega programa, postopek 2. Writing, compiling and executing a simple
pripraveprograma, prevajanje in izvajanje computer program
3. Osnovni podatkovni tipi 3. Basic data types
f t NBRaAGI OAGSO OSft j f Integer and real numbers, characters
Tyr129 GSNI 2316 and logical values
91 Deklaracije konstant in spremenljivk 1 Constants and variables declaration
4. Stavki 4. Programming statements
1 Prireditveni stavek, pisanje izrazov, 1 The assignment statement, expressio
operatorji in njihova prioriteta operators, operator precedence
9 Izbirni stavki M Conditional statements
1 Ponavljalni stavki 1 Loops
5. Metode 5. Methods
1 Vloga in vrste metod 1 The role and classification of methods
1 Formalni in dejanski parametri 1 Formal and actual parameters
1 Rekurzija 1 Recursion
6. Razredi in objekti 6. Classes andbjects
1 Spremenljivke in metode objekta 1 Instance variables and methods
1 Y2YaA0UNHzl 62NBAS O f Constructors, overloading constructor
konstruktorjev M Access modifiers
f 52aG2LlyI R2f26Af I 1 Using predefined classes
1 Vnaprej deklarirani razredi 7. Arrays
7. Tabele 1 Onedimensional and multidimensiona
1 Enodimenzioalne in arrays

BSO6RAYSYT A2yl yS

1 Arrays of objects




i Tabele objektov
8. Nizi
9. Dedovanje
1 Redefinicija metod
1 Konstruktorji v podrazredih
1 BAYlIYABY2 LROSIT 2¢
9 Abstraktni razredi in abstraktne
metode
1 Razred Object
1 Vmesnik (interface)
10.DNI FAS6YS |ye2AOyapPSIAt
dzL2 N> 6y A O1 S3al @YSayA
11. Dogodkovno vodeno programiranje

vaje:

bl @Fa2FK OidzZRSyiGA NBO
katerimi utrjujejo snov, ki so jo obravnavali na
predavanjih. Poudarek je na samostojnem delu
L2 Y26A lFaraliSyizgoe

R2YIF6S yIlf23SY

~0dzRSYyiGA R20A22 asSiyl
morajo izdelati doma in zagovarjati na vajah v
vnhaprej predpisanih rokih. S tem jih vzpodbujan
1 aLINRGYySYdz OGdzRA2dz A
~0dzRSYy G 1A YAYI LRI A
nalog, ne more pristofiik izpitu.

8. Strings
9. Inheritance
1 Overriding superclass methods
1 Using superclassonstructors in
subclasses
1 Dynamic method binding
1 Abstract classes and abstract method
1 The Object class
1 Creating and using interfaces
10. Graphics and GUI widget toolkits, component
of GUI
11. Event driven programming

lab practice:

Students solve practical pgotems 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 b
developed outside contact hours and submitted f
evaluation within prescribed deadlines, thus
preventing them from procrastinating and
encouraging selfeliance. Completion of these
assignments is a prerequisite for entering the exa

Temeljni literatura in viri / Readings:

1. £+ al Ky Aoéw2 Qloy @WN NEHGAE! -Tan 208 A

LINAYSNBEZ . A

2. J. Farrell: Java Programming, Seventh Edition, Course Technology, Cengage Learning, 2014.

Dodatna literatura:

1. I. Horton: Beginning Java, Java 7 Edition, John Wiley & Sons, Inc., 2011

2. ' N2 O

a Sa2 2SR Sl 2. Tendliprogranirani ) Pgsdadena, 2004.

Cilji in kompetence:

Objectives and competences:

/I Ate LINBRYSiGlI 2S5 OddzR
koncepte objektno usmerjenega programiranja
SySYy AT YSR aLxX 20y2 ylI
jezikov 3. generacijm jih usposobiti za samostoje
NI T @22 Syz2aidl yAK NI 6

Themain objective is to teach students basic
concepts of objecbriented programming in a
generatpurpose 3rd generation programming
language, thus making them able to develop
computer programs of low complexity.




Predvidene kompetence:

T NI T @22 allazoyz2adir |
AAYyGSGAG6Yy2 NIT YAOL 2L
 alLl2azoyz2ad NIT dzySgl y
AUNR12OYAK AT TAG20

informatike,

1 sposobnost uporabe pridobljenega znanja p
arvyzadz2aySyYy RSftdz T}
Tylryati@dSyAK LINRof SY?2
NI 6dzyt £t yAOUDI AYy AYyTF
nadgradnje pridobljenega znanja,

g 4§SyStayl Tylyealt yI L
inffoNYF A1 S A @1t 2dz

Tyryarks LINF1GASYL Ty
oAaGOSYl 11 LIR2RNRG2S
informatike,

¢ 4SySteayl iTylyal yI L
informatike, ki so pomembna za nadaljevan;j

The competences students gain are:

1 developirg skills in critical, analytical and
synthetic thinking,

1 the ability to understand and solve profession
challenges in computer and information scien

1 the ability to apply acquired knowledge in
independent work for solving technical and
scientific probéms in computer and informatio
science; the ability to upgrade acquired
knowledge.

1 basic skills in computer and information scien
which includes basic theoretical skills, practic
knowledge and skills essential for the field of
computer and informatia science.

1 basic skills in computer and information scien
allowing the continuation of studies in the
second study cycle.

OGdzRA2F yb RNMAA a3
t NEROARSYA OldzRA2&1 A | Intended learning outcomes:
t2 dzaLISOYySY 1 1 2dz6 dz| |After the completion of the course, a student will
I Y20SyY able to:

1 razumeti postopek priprave, prevajanja i
Al @F2Fyal NIGdzyl fy

1 razumeti in uporabljati osnovne
programske konstrukte in podatkovne
strukture

1 razumeti koncepte objektho usmerjenegi
LIN2 3N} YANIy2l 0601 f

9 razumeti in uporabljati snovne algoritme
I NBOSGIryeS GALRKG
problemov

9 AT{FTFGA LRTYIGlLye2
ANF FALS AYy 2ay20YyA
dzL2 N> 6y AO1 S3+ @YSa

1 izkazati poznavanje osnov dogodkovno
vodenega programiranja

1 understand the process of writing,
compiling, and running a computer progrg

1 understand and use basic programming
constructs and data staiures

1 understand the concepts of objecriented
programming (including inheritance)

1 understand and use basic algorithms for
solving typical programming problems

1 know the basics of computer graphics ang
basic components of GUI

1 know the principles of everdriven
programming

1 write simple computer programs in a
general purpose programming language

 LAaldAr Syz2ailpByase W,
AL 20y2 yIYSyalsdy
generacije
aSi2RS LIdz6S@lFyeal Ay « Learningandteaching methods:




 Predavanjd | 1 0A@y2 dzRSt S Lectureswith active participation of students
ONI T EF3FT RA&AldAAZIE 3 (explanation, discussion, questis, examples,
NEOS@IFyaS LINRofSY200 problem solving);

f Laboratorijske vajé NS Ff S{ aAal Lab practicdreflection of experience, practica
LIN} {G6AG6y2 NBOS@lyeS problem solving, presentation of solutions,
NI 6dzyk £ yAldzZ LINBRAGI discussion, communication of feedback
LINE ANF Y& AK NBOamijeS 3 information)
povratne informacije); Homework(individual development of simple

1 52YF 6S (samdstjdhizdelava computer programs)

NI 6dzy I £ yAO1 AK LINE 3INI Individualconsultation hours (discussion,
91 Individualnekonsultacije(diskusija, dodatha additional explanation, specific problems
NITEF3FZ 20N} Oyl @ § solving)
55tS0 o
bFr6AYyA 20Sya2S@I yal Weight(in%) Assessment:
blr6Ay O6LAAYA Al LRAIDG Type (examination, oral, coursework,

naloge, projekt):

Sprotno preverjanjg3 seminarske naloge
kratki testi v obliki kvizov)

50%

project):

Continuing(three homework programming
projects, short tests)

Y2y Gy 2

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

LINBBSNE I y 2§ 50% | Final(exam)

Grading: 610 pass, 5 fall

(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylI2LRYSYoYyS20AK RSt

1. all bL2Z zAfZ2lyo ! Ol LJAaG2yS O2dzNBE S IEEH trahsIeliFel§
2012, vol. 55, no. 1, str. 9906

2.allbL2z Af2lyZ 1 h+x9[ W' = ¢2YFOd hy d& dysf 3oftw
Sep. 2012, vol. 85, no. 9, str. 263@95.

3.allbL2 zzAf2lyad ¢St OKproedat wdrkD Bliltihts' (pddeiialza &nd iea8he

Celotna bibliografija je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4767

observationsinternational journal of engineering educatid?010, vol. 26, no. 1, str. 96.0.

C«w{ ¢X [ dz] Vilan. mtrotlubtary? grogramming course: motivating students with
knowledge.World transactions on engineering and technology educatiSs®&N 1448257, 2013, vo
11, no. 4, str. 40@05. http://wiete.com.au/journals/ WTE&TE/Pages/Vol.11, %20N0.4%20(2013
FuerstL.pdf

a'!lbL2Z zAfeSlyzZ
ponovni ponatis 2012.

C « wlavia 3koZ pliinddes ~\& ly HriddRO0Z. XWX, H28Nst



http://wiete.com.au/journals/WTE&TE/Pages/Vol.11,%20No.4%20(2013)/08-Fuerst-L.pdf
http://wiete.com.au/journals/WTE&TE/Pages/Vol.11,%20No.4%20(2013)/08-Fuerst-L.pdf
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4767

"2bL b!2we

t w95 a9ABUS k

I h! w{9 {

. |

Predmet: hay2@S YIGSYFGABYS

FyFEAl S

Course title: Calculus

~0dzRA2&1 A LINR

Study programme and level Study field

~GdRA2E]}

a Letnik Semester

Academic year Semester

P'YAGSNI AGSGYA
LINDS adGz2LlyesS
informatika
ni smeri

' YAGBSNI AGSGyA
prve stopnje Multimedija

zimski

University study programme
Computer and Information Scieng
1st cycle

none

University study programme
Multimedia, 1st cycle

fall

Vrsta predmeta / Course type

obvezni predmet /compulsorycourse

Univerzitetna koda predmeta / University course code: 63202
Predavanja Seminar Vaje YEAYAG Druvge Obhvke Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6

Nosilec predmeta / Lecturer: LINEFd® RN b

SOl aN}¥Y2N yzadl

Jeziki / Predavanja /Lectures

Languages: Slovene

At 20SYOGBAYI

Vaje / Tutorial:
Slovene

5t 20SYOB6AYL

Prerequisites:



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 1| @1t2dz6A0SD ¢

OGdzZRA2ATAK 200STyz2aida’

Vsebina: Content (Syllabus outline):
RSEFEtyl OGSOAtIl I {2 1. Real numberszomplex numbers,
zaporedijajimita zaporedja, vrste. sequences, limits and convergent
Funkcije: osnovne lastnostjraf, zveznost sequences, series.
in limita funkcije, lastnosti zveznih funkci 2. Functions: basic properties, graph.
oAasSioAcE Ay asSity Continuity and limits, properties of
ySt Ay Sl Ny FKizy§ YOIA RS continuous functions, bisection, secant
spremenljivk method, functions of several variables
Odvod: definicija in geometrijski pomen 3. Derivatives: definitiorand geometic
odvoda, prakx t I T I NJ 6 dzy | interpretation of derivative, ules for
elementarnih funkcij, arcialni odvodi differentiation, partial derivatives,
Fdzy1 OA2S @S6 aLINBY differential, linear aproximationf Q1 2 &
diferencial in linearna aproksimacija rule, gradientApplications: critical points
funkcije,f Q1 2 & LJA (0 I dradlien? and local extrema, global extremsglving
Fdzy 1 OA2S @ SuporadalNB Y optimization problems, Taylor polynaai
2RO2RIY adl OAkalgil Ny and Taylor series.
ekstremi, globalni ekstremNS OS @ | y 4. Integral: indefinite integral, definite integra
optimizacijskih nalograylorjev polinom in and areas, numerical integration (trapezo
Taylorjeva vrsta. and Simpson's rule), fundamental theorer
LYGdSaNIty ySR2t268S of calculus (connection between indefinite
AYGSAINIE Ay LI 2064 and definite integrals), examples of
YSG2RS T+ NI}6dzyl ye nonelementary fundons.
(trapezna in Simpsonova meta), zveza 5. Differential equations: growth models,

YSR ySR2t26S8SYAY Ay
integralom, primeri neelementarnih
funkcij.

SATSNBYOALITfYyS Syl 6
RAFSNBYOAIfYAK Syl
spremenljivkama, linearna diferencialna
SYyF6o6l X LINAYSNR dzL]

solutions, separable equations, linear first
degree differential equations, examples.

Temeljna literatura in viri / Readings:



D ¢2YOAOBZ

A .

3. Dan Sloughter: Yet Another
download/YetAnotherCalculusText.html
4. Andrew D. Hwang Calculus for

. ® hNBf X
J. Stewart: Calculus: early transcendentals (8th edition), Cengage Learning, 2016, peg)lavid
Calculus Tehktip://www.freebookcentre.net/mathsbooks

Mathematicians,

bd® aNFY2NX al nFRIFGATI

Computer Scientists, and Phys

http://www.freebookcentre.net/mathsbooksdownload/Calculugor-MathematicianssComputer

Scientistsand-PhysicistsAn-Introductionto-AbstractMathematics%28@{%29.html

Cilji in kompetence:

Objectives and competences:

Cilj predmeta je utrditi poznavanje in razumevanje
2Aay20YyAK LR2Y2Q0 YIGSY!l
konvergenca, odvod in integral, prikazati njihove

osnovne lastnosti in pa njihovo uporabolE O S ¢
LIN2Oof SY20 @ NYGdzyl fyAQ

{LX 20yS 12YLISGESyOSyY
- {Lrazoyz2ald | NRGAGBYS
- wkil @AacglyeasS aLkRaz2oy4
AY aAYydSGAG6yS3IE NI

- wkildzrS@lryasS Ay dzi2\
L22Y23 AY YIXABIYI NRL
- Razumevanije pojma abstrakcije

t NBRYSGyY2 &LISOATAGYS 1
- h&ay20yS aLRa20y24a0A
N} 6dzy £ yAOGBE Ay Ay
2ay20yS GS2NBUAGYS
iytyas Ay 1fadbys 3

NJ 6 dzy Firtinform@tiked |
- hay2g8yt 1ytyeal yI |
AVF2NXYEGALSE 1A R2L

na drugi stopniji
- wkTdzrSgryasS YIFGaSyYl {

konvergence, zveznosti, odvoda in integral
- {LRaz2oy2ail dzaRN}o6S

pojmov so zapomja, vrste, funkcije, odvod i

AYGSINI LINK NBOSOH
N} 6dzy | € YAOUGDI Ay Ay
NBf SOl yiyAK LR2RNEG 4

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 the
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

Subiject specific compehcies

- 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 cainuation of studies
in the second study cycle.

- Understanding the concepts of
convergence, continuity, derivatives and
integrals

- Ability to use basic mathematical concept
like sequences, series, functions, derivati
and integrals in solving problems ifno
computer science and other relevant field



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

t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:

t 2 dzZALISOYySY T 1fedz] dz
- obvladal osnovne pojme in principe

YFEGSYFGAGYS Fyl Al

YSR &AY NI ATEAYBAYALY A
opisom
- 200fFRIE R21F120LY

AYRdzl OA223 Ay 24ay2
manipulacije z realnimi in kompleksnimi
OGSOAT A

- razumel pojem zaporedija in konvergenct

- razumel pojem funkcijske odvisnosti in
zveznosti,

- razumelpojen2 R@2 Rl = 20 Of
nezahtevnih odvodov in njihovo uporabo
pri analizi funkcijskih odvisnosti in
NEOS @I yadz LINBLINE A
problemov

- razumel pojem integrala, poznal osnovneg
LINAYOALIS T NI 6dzyl
med odvodom in integraim

- poznal osnovne principe in primere
dzLI2 N> 6S GSK LR2Y20Q
Ff32NRAGYAK Ay LINA
realnega sveta

Knowledge and understanding:
After completion of the course the student will

- master the basic concepts and principles
cakulus and understand the connection
between their symbolic, graphic and
numeric representations

- master simple proofs with mathematical
induction and basic manipulations with re
and complex numbers

- understand the concepts of sequence ang
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 integrahaster
basic principles for computing integrals, &
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

Metode LJ2 dz6 S @ y 2l Ay dz6 Sy Learning and teaching methods:
t NEBRIF@Fyal s NIo6édzyais Lectures, lab exercises with o@ksentations,
R2YIF6S yIlf23Sd t 234506 Sy |homework problems. Special attention will be giv
OldzRA2dz T R2YI 6AYA Yy I {|tocontinuingwork with homework problems and
pri vajah. group work.

55t S0 o
bFr6AYyA 20Sya2S@l yal Weight(in%) Assessment:

blF6AY O6LIAAYA Al LRIDG

naloge, projekt):

Type (examination, oral, coursework,
project):




Sprotnopreverjanjed6 R2 Y 6 Sy I 50% Continuing(homework, midterm exams,
kolokviji in projektno delo) project work)

50%
Y2y 8y 2 LINGDBNBIizgig S Final(written and oral exam)
Ocene: 610 pozitivno, 5 negativno Grading: €10 pass, 5 fail
(v skladu s Statutom UL). (according to the rules of University of

Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylra2LRYSYoyS2aOAK RSt

YLbDX I SYNE / ®X Yb!5{hbX YS@AYS>S aw!ahw Yh{ ¢!
data.Exp. math.2005, vol. 14, no. 4, str. 4384, http://www.expmath.org/. [COBISS:8)1387298%

WI2hwh2{YLZ WIHYyS aw!ahw Yh{ ¢! Z-manBolds$Idfixetl ot tHedhA
appl. (Print) 2007, vol. 2, no. 2, str. 2€8.3.http://dx.doi.org/10.1007/s11784007-0047-0. [COBISS-#)
1456930%

WOw~9> DNBI2NE aw!ahw Yh{¢! T bSOFtd ! a0SyRAY3
S-

Comput.. geom [Print ed.], 2009, vol. 42, iss.76 str. 639651.
http://dx.doi.org/10.1016/j.comge0.2008.11.0QXoi: 10.1016/[.comge0.2008.11.00JCOBIS

1499426%

811)

o[ s wkhkFESET xL[/19{% wW2asS !yi2yAz2I WOw-~93
infinite complexesDiscrete contin. dyn. sys2011, vol. 30, no. 3, str. 6539.
http://dx .doi.org/10.3934/dcds.2011.30.628COBISS:-8) 1586594%

W w2l h. 9/ 3 . 2NUziz aw!ahw Yh{¢! 3 bSE®ROR®RE2YSI
Mountain journal of mathematiGgdSSN 0033596, 2015, vol. 45, no. 5, str. 1709
1753.http://dx.doi.org/10.1216/RMP01545-5-1709 [COBISS:-8) 17587289

YLbDX | SYNE / & Yb!5{hbX YS@OAYS>S aw!ahw Yh{¢!
theory. Journal of symbolic computatiplSSN 0747171, 2017, vol. 78, strl4
60. http://dx.doi.org/10.1016/}.jsc.2016.03.007COBISS:80 17737817



http://www.expmath.org/
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=13872985
http://dx.doi.org/10.1007/s11784-007-0047-0
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=14569305
http://dx.doi.org/10.1016/j.comgeo.2008.11.001
http://dx.doi.org/10.1016/j.comgeo.2008.11.001
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=14994265
http://dx.doi.org/10.3934/dcds.2011.30.623
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=15865945
http://dx.doi.org/10.1216/RMJ-2015-45-5-1709
https://plus.si.cobiss.net/opac7/bib/17587289?lang=sl
http://dx.doi.org/10.1016/j.jsc.2016.03.007
https://plus.si.cobiss.net/opac7/bib/17737817?lang=sl

l'2bL b!2w¢ tw9SSYOLABUSK /[ h] w{ 9
Predmet: Osnove digitalnih vezij
Course title: Introduction to Digital Circuits

~0dzZRA2a{1 A LINE

Study programme and level Study field

~GdRA2all &

Letnik Semester

Academic year Semester

' VAGSNI AGSGYA
prved i 2 Llye2S wl 6
informatika

(@)

ni smeri

1 AGS y)\
aiz2LlyasS
matematika

' YAQGSN
JNJZ)S

1 zimski

University study programme
Computer and Informatio®cience
1st cycle

none

University study programme
Computer Science and
Mathematics, 1st cycle

1 fall

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

obvezni predmet tompulsorycourse

63204

Yt Ay A6 Druge oblike

Predavanja Seminar Vaje = - = . Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6

Nosilec predmeta Lecturer: prof. dr. Nikolaj Zimic

Jeziki /

Languages: Slovene

Predavanja / Lecturesa t 2 Sy O6 A y I

Vaje / Tutorial:
Slovene

5t 208y O6AYLI



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 11 @1f2d6A0GS@ ¢ Prerequisites:
OldzRACA1IAK 200STy2aiAr’
Vsebina: Content(Syllabus outline):
predavanja: lectures:
1 Boolova algebra 1 Boolean algebra
1 Preklo_pne funkgijg in pr_eklopna vezja f  Switching functions and circuits
T Funkcijsko polni sistemi ) T Functionally complete logic systems
9 Minimizacija preklopnih fun.kcu o Circuit minimization
9 Strukturalna preklopna vezja (kodirnik, S | switchi . q
dekodirnik, multiplekser, ROM, ...) {1 Structura SW.ItC ing circuits (coder,
T I NAGYSGAG y2 t23A6Y decoder,multiplexer, ROM, ...)
T { S1 9Swzay | 1 Arithmetical and logical circuits
T blIé6NI2@dlyasS | @giz2Yl f Sequential circuits
1 Realizacija avtomatov f Automata design
T Osnove VHDL 1 Automata realization
T t NRINFYFEOAT Yl f23A 1 VHDL basics
1 Programmable logic circuits

Temeljni literatura in viri / Readings:

Osnovna:

T WO +ANIYy(ix [23A6yS 28yRVSEdzZFRE FHOYVRBK aya BY
NI 6dzy I t yAOU @2 AYy AWHINI I GA12Z mMpdpcI L{. )

T Ld [SOIFN .I2S0O0x tNB1f2LYS aidNHz G§dz2NB Ay é)\é
Clh{ldzZf GSGF T NI 6dzy DX IgBNOGBIB3ID.Y AYF2N¥I GA{ 22
M.M2 O12y3 tNRLNI @GS yI @FesS 1T+ LNBRYS{H hayz20

= =

and SystemVerilog (6th Edition), 2002134549899

a® a2 NNRA MichaabD. Liletyl, ®igital Design: With an Introduction to the Verilog HDL, VH

Cilji in kompetence: Objectives and competences:




7

~0dzZRSYGA @ 21 PANMYz (1S3
iTylyear a LR2RNR62F RAZ
2AY20YAYA IANIYRYAlA O

f23A6y2 20N&E Dy D2y If \EA 2
preklopnih strukturah in sistemih, pomnilnimi
celicami in gnovami 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 t
automaton.

t NBROA RS yerultadiii dzRA 241 A

Intended learning outcomes:

Znanje in razumevanije:

t2 dzaLISOYySY T+ 1¢2ds dz
1T Y208yy
- izkazati znanje in razumevanje osnovnih
principov digitalne logike,
- uporabljati postopke minimizacije
preklopnih funkcij,
- razumeti in yorabiti strukturalen zapis
f2IA6YyAK Fdzy1 OAe:
- dzZLI2 N> OAGAEft RRRAGYBG®
gradnike,
- NI TdzySiax RSt20FyeSs
- analizirati delovanje avtomata,
- NBFEATANIGA F@G2Y!
Uporaba:
L2 NI 0l 23y 20y AK veziNie R
Al RSt @ Syz2aidl gyaAkK ¢
Refleksija:

{LRTYIFI@lIya2aS Ay NITdzyS
teorijo in njeno aplikacijo na konkretnih primerih
Sy2ail @yAK

Prenosljive spretnostiniso vezane le na en
predmet:

Uporaba binarne logike.
bFéNI2@FyaS Ay AT 3INFR

f2IA6YAK A)

Knowledge and understanding:

After successful completion of the course, studer]
should be able to:

- understand the basic principles of digital
logic,

- use techniques for minimizingvitching
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 logal circuits.

Application:

Using basic tools for circuit development and
realization.

Reflection:

Comprehension and understanding of the basics
digital circuits design.

Transferable skills:
Boolean logic concepts.

Basic digital circuits design.




aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:

Predavanja, laboratorijske vaje. Lectures, lab practice.

55tS0O o
bFr6AYyA 20SyaS@I yal Weight(in%) Assessment:

bF6AY G6LAAYA Al LAG Type (examination, oral, coursework,
naloge, projekt): project):

Sprotnopreverjanjed R2 YI 6 Sy I 500 Continuing(homework, midterm exams,
kolokviji in projektno delo) 0 project work)

Y2y 6y2 LINGs B MBI S 50% Final(written and oral exam)

Ocene: 610 pozitivno, 5 negativno Grading: 610 pass, 5 fa{laccording to the
(v skladu s Statutom ’UL) rules of University of Ljubljana).

Reference nosilca / Lecturer's references:

t S0 yrelLR2YSYoYyS2OAK RSt

+!1 { ., [/ 19bYhzx!3S !lylLadlraAAal> aw! %Y aAKlFX %Lal/
applied to analysis of genetic oscillatoilSEE/ACM transactions on computational biology and
bioinformatics, ISSN 1548963. [Print ed.], May/Jun. 2017, vd4, no. 3, str. 72127,

.hw5hbX WdzZNBX ah~YhbX aAKIFIX %Lal/ 3 bAl2fl 2z
guantitative modelling of biological systems with uncertain kinetic d&i&BE/ACM transactions on
computational biology and bioinfmatics, ISSN 154863. [Print ed.], 2015, vol. 12, no. 5, str. 14199

t9¢whbLX aldGidAlIX “%LalL/ I bAl2flaz aw! %I aAiAKIl I
regulatory networks with multiple binding site3ournal of computational biolgg ISSN 1066277. [Print
ed.], Mar. 2015, vol. 22, no. 3, str. 2236,

~h. 9w[ X 52YSy> %LalL/ 3 bAl2fl2X [9hb! w5L{3Z I f
of FAST algorithm for mobile applicatiodeurnal of signal processing systemmssignal, image, and vide
technology, ISSN 198®18. [Print ed.], 2015, vol. 79, no. 3, str. 266,




t 92! wX tNAY203 aw! %Y aAKIFIX %LalL/ X bAl2flax W
guantumdot cellular automata logic gate problem bheans of adiabatic switchingapanese journal of
applied physicdSSN 0024922, 2008, vol. 47, no. 6, str. 506006
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Predmet: Fizika

Course title: Physics

~0dzZRA2a{1 A LINE

Study programmeand level

~GdzRA2a|l a Letnik

Study field Academic year

Semester

Semester

P YADBSNI AGSGyYA
LINS adGz2LlyesS
informatika

ni smeri zimski

Universitystudy programme
Computer and Information Scieng
1st cycle

none fall

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta / University course code: 63205
Predavanja Seminar Vaje YEAYAG Druvgt-a: obI[ke Samost. delo
Ou dzR A ECTS
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINE T RNI . 2NHzi t | dz YSNOSGI vy

Jeziki / Predavanja / Lectureg{ f 2 Sy O6 A Y |
Languages: Slovene

Vaje / Tutorial:}|a f 2 3SY O8 A Y |
Slovene

t2322A 11 @1f2dz6A0GSQ@ ¢ Prerequisites:
OlidZRA2a1AK 200STy2aiA>



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

predavanja:

Mehanika

1.

n

S

Uvod: Uporaba vektorjev in odvodov
ter integralov v fiziki.
YAYSYFGALF G261
SAYEFYALlF (26711 a
Newtonovi zakoni, gravitacija.
5Sft2Y SySNHAZ2I =
DAOFtTYlF 12tftA6AYI ]
SAYEFYATlF G23AK NJ
ANBRAOG6S YlIasSs vyl
Y2YSYyGs ONIAT YLl |
Mehanska mhanja in valovanja.

I 4
A
U g

Elektrika in optika

vaje:

1.

arwON

© N

11.

-~ O "o
Cn Cn O

\<f—hf—hl—h
N DU U

®~'_9'_9,_D

9t STUNRGYI
Magnetostatika: trajni magneti in
elektromagnetimagnetna sila.
Magnetno polje, magnetni pretok.
Snov v magnetnem polju.
Indukcijski zakon, induktivnost.

+ST a2 1 AT YSYAGB)
St STGNRGSYA {GNI yai
9fSTUONRSYA YAKLE 2

elektromagnetno valovanje.
Svetloba kot elektromagnetno

vak @l y2S> AYyGdSNFS
Gty Ay 2LIGAG6YS

lectures:

Mechanics

1.

N

ok

Introduction: use of vectors, derivatives a
integrals in physics.

Kinematics of the poinlike body.
Dynamics of the poinrlike body: mass,
forces, Newtoraws, gravitation.

Work, energy, power.

Momentum, collisions.

Dynamics of physical bodies: mass cente
torque, moment of inertia, angular
momentum.

Mechanical oscillations and waves.

Electricity and Optics

1.

ar®ON

©o~NO

Electrostatics: electric charge, electric
forces.

Electric field and electric potential.
Matter in electric field.

Direct current (DC) circuits
Magnetostatics: permanent magnets and
electromagnets, magnetic force.
Magnetic field, magnetic flux.

Matter in magnetic field.

Induction law, inductivity.

Circuits with alternating electric (AC)
current, electric transformer.

. Electric oscillator, electromagnetic waves
. Light as electromagnetic radiation,

interference, diffraction, optical fibers and
optical communications.

exercises:




Namen vaj pri predmetu fizika je dvojen: The aim of exercigein physics is twofold:

1. Utrjevanje pri predavanjih obravnavane 1. Strengthening of the concepts considered
ay2@A 1 NYo6dzyalAYaA lectures with numeric examples, and
2. kvalitativna in kvantitativha predstavitev 2. Qualitative and in quantitative presentatio
posebnih primerov, ki so relevantni za of some specific examples relevant for the
Ol dzRSYGS NI 6dzyl £ yA students of computer science and
t NA Gl 21 K OGdzZRSYyGA a informatics.
yIt238s 11 G2 28 dzRSt S(|Withthe help dthe assistant students solve

numerical exercises, therefore the presence of
students is obligatory.

R2ZYFGS yht 23S home exercises

bl YSY R2YIF6AK ylf23 2 The ai o

hy - " e aim of home exercises is to regularly test
[ yIy2at Ay NITdZYSoryetr guarty

understanding and knowledge of the current topi

Temeljni literatura in viri /Readings:

1L wed YEFRYALY =a3RNRORK aAy GAUMRAGYA L2 BA
2.we® YEFRYALY zaB81@RRIBIIIFAaVALE 65%{ [ 2dy
3.0 ! YONROAGE Ld 5NBOSMOTE BING RA @B Aat &/ LEOSGH T

Dodatna literatura

1. Wo { iN¥YIFRX CATA{lIZ mM® RSt wo RSt o65acC! I

2250 I IffARIFI&Z wod wSayAaldlsz wWo 21 f1SNE CdzyRI
Zbirke nalog

L WO (AGYATY | yKIOENBIL SHFSAFANRIREY S0¢SKyAC

2. R.Osredkar: Fizikgh T LIAGY S yIFf 23S 6% ft206F C9 Ay Cw

3.L® S5NBISWASET .o D2f206 L® {SNOFY blf23S

T1t20yAOnagd3. [ 2dzof 21
4. 50 | 2Nl G WP a20Ayl T wod tSi120808S15 bl f2:3
Ljubljani 2007).

Cilji in kompetence: Objectives and competences:
~0dzRSYGA LINAR20A22 L] 3 |The students attain extended knowledge on natu
LR22FBAK Ay TIF12YAK Yyl phenomena and related laws of phys in the fields

magnetizma ter valovne optike. Spoznajo of mechanics, electricity,magnetism and wave
naravoslovnd y' I ya i @Sy A LINR & (i { |optics. They became familiar with the scientific
LIN2of SY205 (A af 2 ¢fojey | |method of problem solving, which is based on
izgradnji- yI ft AGAGYAK Y2RSTt 2( nphysics methodc this is construction of the
osnovi merskih podatkov. Pridobljeno znanje analytical models of investigated phenomena on
basis of measurement data. The obtained
knowledge provides a base for construction of




R
f

(G
LIN

01 gf 21 LRRfI 32

LINB R &
A6YAK GSKYyAO]AK

B
NF T

analytical models in solving various technical
problems.

t NBROARSYA OlGdRA2E1A |

Intended learning outcomes:

t 2 dzZalLISOySY 11 1¢t2ddizak
-sposoben izkazati znanje in razumevanje osno
FATALFEYAK T112y20 a

elektromagnetizma,

-sposoben kvantitativho obravnavati posamezng
konkretne fizikalne pojave v naravi,

-sposoben opisati osnove fizikalnega prisidp
Zznanstvenemu eksperimentu na podlagi
zgodovinskih odkritij,

AlLl2az2o0S8y 1 dzL2Nlo62 11|
2NRRAZ AY LINRaAG2LR O 6
FyFfAGABY2 NBOAGA NBLI

LRTYLFE LR2YSY Ay yih6Ay
modelov,ki so v primeru fizike pregledni in
sorazmerno preprostiLJNA  NB OS @I y 2
fizikalnih problemov,

-sposoben v prihodnosti aplicirdtzikalni pristop ir
YSG2RS o0LRSy20l OAGSO
upeljava ohranitvenih izrekovyipbravnavi
LINEOGESY20 @ NI G6dzyl £ yA

After the completion of the course a student will k
able to:

-understand thefundamental laws of physics from
the field of classical mechanics and
electromagnetism,

-perform quantitative treatmenbf specific physicz
phenomena in nature,

-describe the basics of the physics approach in a
scientific experiment based on historical discover

-use advanced mathematical tools and approach
(e.g. Calculus) for analytic solutions for
representative plgsics problems,

-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 (simgfied models, valid approximations,
introduction of conservation laws) when solving
problems in computer and information science.

aSi2RS LRdzSgryel Ay

Learning and teaching methods:

t NBRIF Ol yal s NIGdyals
R 2 Y Inél&je. Poseben poudarek je na sprotng

Lectures, calculus exercises with oral participatio
homework problems.

OlGdzRA2dz T R2YI8AYA VyI{ _ L o
pri vajah. Special attention is given to continuing work base
on homework problems and grpuwork at calculus
exercises.
55t SO 6




bFr6AYyA 20Sya2S@l yal Weight(in%) Assessment:

blr6Ay O6LAAYA Al LRI Type (written exam, oral exam, homework
R2YF6S yIl 23S Ay L) problems and projects):

o . obvezno
Y2y 06y 2 LINGSA B NBiizgig: S (obligatory) Final(written and oral exam): the pre
pogoj za pozitivho oceno izpita so condition for a positive grade of the exam
opravljeneobveznosti sprotnega dela are fuliflled obligations of the continuing
c'3 szz \fl- 6 AK A yIf % EI AY 100% work (homework, project work) in the
OudzRA2al1 Sy f Sudzo current year of studies.

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

Grading: 610 pass, 5 fa{laccording to the
rules of University of Ljubljana).

Reference nosilca / Lecturer's references:

t S
1)

2)

3)

4)

5)

YI2LRYSYoYyS20AK RSt 2006y 20R20621 1T FRYy2AK p

115 D®X /Lb5whX +fFRAYANE 59[ L, 9wDL, 9+3
{FOFZ DhwLY-99W-39 +! ybREINES SNz . @ ivBzO w=E DNBE I 2 NE
LI2NE alLWh+xLOX [ATFZ alLY! ¢3Z al NJtanZApartice!l h b
consistent with the Higgs boson observed with the ATLAS detector at the large hadron
collider.SciencelSSN 0038075, 2012, vol. 338, no. 6114, str. 15[/482,

doi: 10.1126science.1232005[COBISS 80 2646455], [JCRSNIPWoSR2 Hpd® c ® H
6¢/0Y np3Z 6A BGopUR 20 Micldl @ ¢/nmorYy mOpixd O %6 |
!15Y D®Y /Lb5whs fFRAYANE 59[ L, 9wDL, 9%
{ I OF S Dh wLY-99W-~39 + | ybRNIS S>iNHzE . © wWBzD wX DNBE I 2 NI
LI2NE alLWhxLOX [ATFZ alLY! ¢33 alabedatdrE Observitiorhof
a new patrticle in the search for the Standard Model Higgs boson with the ATLAS detector al
LHCPhysics letters. Section IBSN 0372693. [Print ed.], 2012, vol. 716, no. 1, st29,

doi: 10.1016/j.physletb.2012.08.020COBISS-8) 26060071, [JCRSNIPWoSR2 HT @ vy
OAGIF0G2@ 6¢/ 0Y nHOHEUSIR AH&®R POPIHARDYOOUL ®YC
citatov (Cl): 3587]

1153 D®X / Lb5whX +fF RAYANYOM-[9l+tl D152 = 2N
Yw! a. 9wD9w3>X DNBI2NE a! b5L0X LIZ2NE alLWhz+L{(
Nika, et al., ALAS Collaboration. Combined measurement of the Higgs boson mass
inppppcollisions aK & I' T TleYvikth the ATLAS and CMS experimhysical review letters
ISSN 0039007. [Print ed.], 2015, vol. 114, no. 19, str. 191:2aP180333,

doi: 10.1103/PhysRevLett.114.1918(080BISS-802881181%, [JCRSNIPWoSdo 27. 8. 2017:
Old OAGIHG2@ o0¢/ 0Y Secopudr?2 SoAMad AYKD OHAIM TIYR QO 0P L
citatov (ClI): 244]
5115 D®Y /Lb5whX +#fl RAYANE 59[ L, 9wDARATINAJ
{I OF X Dh wLY-99W~39 +!| ybRNIS SN Hz8 . O wBzO wX DNB I 2 NE
LIA2NE alLWh+LOX [ATFZ aLY! ¢S albNJ2X ¢, Yl hg
associated neaside and awaside longrange correlations itk & b b I' p ® n HT@\ footop P
lead collisions with the ATLAS detect®hysical review letteydSSN 0032007. [Print ed.], 2013,
vol. 110, no. 18, str. 1823018230218, doi:10.1103/PhysRevLett.110.18230COBISS:SI
ID2674231], [JCRSNIPWoSR2 HT® y® HamMTyY Ol0d OAGIG20
223,ScopuR2 Hc®d® yd wamtyY Oltaov@N:idd4i20 6¢/ 0Y my
!5 D®X / Lb5whX 2f I RAYANE 5h[9b/ X LNBYI X
YOW~9+!1 b3>. ¥WHzA. Olv@® w>x DNBI2NE a! 29Y3 . 2(

[ATFS alLY!¢X al Nl 23X ¢, YIboration: SearchyoRtNIStardar@Niog
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https://doi.org/10.1126/science.1232005
https://plus.si.cobiss.net/opac7/bib/26464551?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0036-8075+and+PY=2012&r1=true&lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0036-8075+and+PY=2012&r1=true&lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000312533100043
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-84871441025
https://doi.org/10.1016/j.physletb.2012.08.020
https://plus.si.cobiss.net/opac7/bib/26060071?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0370-2693+and+PY=2012&r1=true&lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0370-2693+and+PY=2012&r1=true&lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000309621400001
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-84865778015
https://doi.org/10.1103/PhysRevLett.114.191803
https://plus.si.cobiss.net/opac7/bib/28811815?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0031-9007+and+PY=2015&r1=true&lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0031-9007+and+PY=2015&r1=true&lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000354552000004
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-84979726292
https://doi.org/10.1103/PhysRevLett.110.182302
https://plus.si.cobiss.net/opac7/bib/26742311?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0031-9007+and+PY=2013&r1=true&lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0031-9007+and+PY=2013&r1=true&lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000319019300005
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-84877136220

Vsi podatki so dostoprma COBISS:

http://www.sicris.si/search/rsr.aspx?lang=slv&id=10492

Higgs boson in the diphoton decay channel witkd 0 ¥ 0 b nofipgpgpdoliisiomidata

atK a I' TT&\ with ATLA®hysical review letterdSSN 0032007. [Print ed.], 2012, vol. 108, ng
11, str. 1118031-11180319, cbi: 10.1103/PhysRevLett.108.1118(080BISS-8)2570269%,
[JCRSNIPWOR2 HH® MP HaAMTY OUGd OA G Scapdsio®s. 6. Q0L 7:
Old OAGIH(G2@ oO6¢/ 0Y MM@pPZ 6AAGAK OAGEG20 o6/ L



https://doi.org/10.1103/PhysRevLett.108.111803
https://plus.si.cobiss.net/opac7/bib/25702695?lang=sl
https://plus.si.cobiss.net/opac7/jcr?c=sc=0031-9007+and+PY=2012&r1=true&lang=sl
https://plus.si.cobiss.net/opac7/snip?c=sc=0031-9007+and+PY=2012&r1=true&lang=sl
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=Alerting&SrcApp=Alerting&DestApp=WOS&DestLinkType=FullRecord&UT=000301411300006
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&eid=2-s2.0-84863353772
http://www.sicris.si/search/rsr.aspx?lang=slv&id=10492
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Predmet: Programiranje2

Coursstitle: Programmindg

~ U dzRpvogranirkstopnja
Studyprogrammeand level

~ 0 dzR &n@& | | Letnik Semester
Studyfield Academicyear  Semester

UniverzitetniO G dzRokograni /
prvestopnjew | 6 dzy | ih Yy |
informatika

UniverzitetniO i dzRokograni /
prvestopnjew I 6 dzy | fh Y |
matematika

UniverzitetniO (i dzRokograni /
prve stopnjeMultimedija

ni smeri 1 poletni

Universitystudyprogramme
Computerand Information
Sciencelstcycle

Universitystudyprogramme
ComputerScienceand
Mathematics, 1stcycle

Universitystudyprogramme
Multimedia, 1stcycle

none 1 summer

Vrstapredmeta/ Coursetype

obveznipredmet/ compulsorycourse

Univerzitetnakodapredmeta/ Universitycoursecode 63278



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Y A yaj@& Drugeoblike

Predavanja Sem!nar Vajt_e Laboratory S0 dzR A Sar_npst.delo ECTS
Lectures Seminar Tutorial . Individ. work
work Fieldwork
45 / 30 / / 105 6

Nosilecpredmeta/ Lecturer.

doc.dr.. 2 O (BBhiky/

Jeziki/ Predavanja Lectures|&4 f 2 Sy O6 A Y |

Languages

Slovene

Vaje/ Tutorial: |4 f 2 OSY O6 A Y |

Slovene

Pogojiza@ | t 2 dadelo 6zS&bpravljanje Prerequisites

O (i dzR olezfoktiK

Vsebina:

Content(Syllabusoutline):




1. Uvodv programskiezikC. 1. Introductionto Cprogramminganguage.

2. Osnovnpodatkovnitipi in osnovnekontrolne | | 2. Basiadatatypesandbasiccontrol structures.
strukture. 3. Programdesignanddebugging.

3. RazvoprogramovinNJ T K N2 O6 S @I | |4. Pointersandarrays(part 1).

4. Kazalcin tabele(1.del). 5. Pointersandarrays(part 2).

5. Kazalcin tabele(2.del). 6. Functionsandparameterpassing.

6. Funkcijein prenosargumentov. 7. Dynamianemoryallocation.

7. 5 A Y I Ydbdeligvdanjepomnilnika. 8. Strings.

8. Nizi. 9. Input-output operations.

9. Vhodnecizhodneoperacije. 10. Structures.

10. Strukture. 11. Simplesortingalgorithms.

11. Enostavnalgoritmiurejanja. 12. Recursiorandbacktrackingpart 1).

12. Rekurzijan algoritmisestopanjg(1. del). 13. Recursiorandbacktrackingpart 2).

13. Rekurzijan algoritmisestopanjg2. del). 14. Preprocessor.

14. Predprocesor.

Temeljniliteratura in viri / Readings

1. B.W.Kernighanp.Ritchie ProgramskjezikC,FakultetazaNJ 6 dzy | ifi igfdrnaatikgl 2994.

2. T.DobravecabC FakultetazaNJ 6 dzy | ifi igfdrndatik@ 2010.

3. AYLl @8x NA @£ BghakM>Marolt, S.Divjak:Programiranjén algoritmiskoziprimere,
¥l t FEFARI2010

Ciljiin kompetence: Objectivesand competences




Cilipredmetaje NJ- T @riamjdbrdgkamiranja
skozi® (i dalk Al 2hirdyyI ALANS Rehike O A K
programiranja.

{ LX 2kémp&ence:

1

)l

Sposobnost N (0 A6yt S RIGEA 6 v S
AAYGSNXGYWwEDE 21 yel
SposobnostazumevanjanNBE OS @ y 2
strokovnihizzivow NI 6 dzy' I i y A O
informatiki
Sposobnosuporgbggriciotpjenegaznanjapri
znanstvenilproblemovv NI 6 dzy I i Yy A
informatiki: sposobnostNJ T OA NB | vy &
pridobljenegaznanja

Predmetnoa LJS O Xkdmpeieyic®:

f

Osnovned & O & NIy & dzy’ | i ifdrnGatikiz
¢ osnovned S 2 NBASAOEMASA S50 A 6
zranje,bistvene@ S O GALPRNR 6 2 S
NI 6 dzy | ifh infdneatikid |

Osnovnedd S O & Wl & dzy i y A O &
informatiki,ki2 Y 2 3 2 iadapeanjed ( dzF
nadrugistopniji

Thegoalof the courseisto widenthe programming
skillsby learningthe mostbasicand advanced
programmingtechniques.

Generalcompetences:

1

1
1

Developingskillsin critical,analyticaland
syntheticthinking

Theability to understandand solveprofessiona
challengesn computerandinformation science
Theability to applyacquiredknowledgein
independentwork for solvingtechnicaland
scientificproblemsin computerand
information sciencethe ability to upgrade
acquiredknowledge

Subjectspecificcompetences:

T

Basicskillsin computerandinformation
sciencewhichincludesbasictheoreticalskills,
practicalknowledgeandskillsessentiafor the
field of computerandinformation science
Basicskillsin computerandinformation
scienceallowingthe continuationof studiesin
the secondstudycycle

PredvideniO (i dzRr&z8l@at} A

Intendedlearningoutcomes




Podza LIS O yf § ¥ @gzprddortabo O G dzR

- znalNB O S@iernbih S Plogamskenaloge;

- sposoberpisatiprogramev programskenjeziku
(O

- razumelnizkonivojskoprogramiranje;

- sposoberuporabljatirekurzijozaNB O S @ |

problemov;

- sposoberuporabljatikazalcezapisanije
dz6 A y | @ograniok; K

- sposoberuporabljatiR A y | Yddd@lg\anjein
& LIN2 Oporhnjhi&e

- sposoberuporabljatirekurzivnepodatkovne
strukture;

- sposoberuporabljatisistemskeklicev
programskenjezikuC;

- sposoberpisatiprogramesestavljenéz@ S 6
neodvisnihenot.

After the completionof the coursea studentwill be

ableto:

- solvemediumlevelprogrammingexercises;

- write programsin Cprogramminganguage;

- understandlow-levelprogrammingtechniques;

- userecursionto solveprogrammingproblems;

- usepointersto write efficientprograms;

- managedynamicmemoryallocationand
deallocation;

- userecursivedatastructures;

- usesystemcallsin the Cprogramminganguage;

- write Cprogramsconsistingof multiple
compilationunits.

Metode LJ2 dz6 S@Hzaf 8¢ 2 Y

Learningand teachingmethods:

PredavanjaR 2 Y Inél&e,seminarski | &dalay/]

pri vajah.Poseberpoudarekje nasprotnem
Ol dzR R 2 ¥z rialbgah.

Lectureshomeworks,seminarworksduring
tutorials. Theemphasids on continuousstudyand
homeworks.

5 S (B
b I 6 dcghfevanja: Weight(in%) Assessment
b I &(pisyliizpit,ustnoA T LIN} OS G Type(examinationwritten andoral):
Sprotnopreverjanje (kolokviji) 50% Continuing(midterm exams)
Y 2 Yy Jorb\&rjanje(pisniizpit) 50% Final(written exam)

Ocene6-10 pozitivno,5 negativno
(v skladus StatutomUL).

Grading6-10 pass 5 fail (accordingo the
rulesof Universityof Ljubljana).

Referencenosilca/ Lecturer'sreferences




Pety I 2LJ32 YSYdely S2 OA K

1. SLIVNIK, 2 O (G différént LLand LRparsersusedin LLLRarsing.ComputerLanguagesSystems&
Structures|SSN1477-8424,Dec.2017,vol. 50, str. 108-126.

2. SLIVNIK, 2 O (VALFANZ 2 O (Peokuginethe left parseduringbottom-up parsing.Information
processindetters, ISSN00200190,Dec.2005,vol. 96, no. 6, str. 220-224.

3. SLIVNIK, 2 O (iN@asyfridgthe complexityof domainspecificanguagesievelopedusingMDD.
Softwarequality journal,ISSND9639314,Sep.2016,vol. 24, no. 3, str. 737-753.

4, wh ¢! lgar,SLIVNIK, 2 O (iBihgiewerseengineeringo constructthe platform independent
modelof aweb applicationfor studentinformation systemsCompuer Scienceand Information
Systems|SSNL820-0214,2013,vol. 10,no. 4, str. 15571583.

5. t h ¢ h 2Malticy2sL . ' 9N®SOUNIK, 2 O liL&teryadool for findingbugsand potential problems
in Scalecode.Proceeding®f the 29th AnnualACMSymposiunon AppliedComputing Gyeongju,
KoreaMarch24-28,2014,str. 16151616.

Celotnabibliografijaje dostopnana SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7849



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=7849

2oL 2we tw95a9¢! k [/ hlw{9 {., [T

Predmet: Osnove informacijskih sistemov
Course title: Introduction to Information Systems
~0dzZRA2a1A LINR: ~GdzRA2a|l a Letnik Semester
Study programme and level Study field Academic year Semester
P YADBSNI AGSGyYA
LINDS adGz2LlyasS v ni smei 1 poletni
informatika
University study programme _
Computer and Information Scieng none 1 spring
1st cycle
Vrsta predmeta / Course type obvezni predmet ompulsorycourse
Univerzitetna koda predmeta / University course code: 63215
Predavanja Seminar Vaje YEAYAG Druvgt-a: obI[ke Samost. delo
Ou dzR A ECTS
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: R20® RNY 5S2ly [ O0A6
Jeziki / Predavanja / Lectured f 2 Sy O6 A Y |
Languages: Slovene
Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene
t2322A 11 @1f2dz6A0GSQ@ ¢ Prerequisites:
OlidZRA2a1AK 200STy2aiA>



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

n

11.

12.

13.
14.
15.

LYF2NNI OA2E] A

Informacijski sistem, podatki, informacij
Zznanje,

Entropija in informacijski sistem,

+ NBRy2iSye$s AYTF2NYI

informacij oz. informacijskikistemov),
Poslovni sistem, poslovne funkcije, poslo
procesi,

wl @y A 2Rt 26Fyal %
OGN yalriOA2all = 2 LJ
A0NF GSO1l0x

Kategorije  informacijskih  sistemov -
transakcijski, upravljalski, povezovalni,
Informacijske tehnolgije in informacijsk

sistemi,

Poslovne aplikacije, funkcionalni informacij
podsistemi,

Integralni poslovni informacijski sistemi (ER
araig

R2aS3aryesS (2y]d2NBy6

Poslovno ¢ informacijska  arhitektua
(povezave med poslovnim sistemom (¢
poslovnimi procesi z aplikacijan
AYF2NXIOA2a] Sl aa

infrastrukturo),

Informacijski sistemi in elektronsko poslovar

(B2C, B2B, B2G),

Informacijski sistemi v storitvenih dejavnosti
Informacijskisistemi v industriji.
Napredne tehnologije pri razvoj

informacijskih sistemov.

1.

N

11.

12.

13.
14.
15.

. Information systems and business effectiven

Information data, informatior
knowledge

Entropy and Information system

Evaluation of information (business impact
information and information system)
Enterprise, lsiness functions,
processes,
Decisioamaking
(transactional,
strategic)
Categories of information systems (transactiq
management, integration),

system,

busines

levels in
operational,

enterprise
tactical an

Information technology and informatio
systems

Busiress applications, functional informatio
subsystems

Enterprise Resource Planning (ERP) system

- achieving a competitive advantage
Enterprise architecture (relations betwee
business and IT domaiq e.g. linksbetween
business  processes, applications ¢
technology infrastructure)

Information systems and electronic busine
(B2C, B2B, B2G)

Information systems in the service sector,
Information systems in the industry.
Advanced technologies in information syste
development.

Temeljni literatura in viri / Readings:



= =4 =4 =4

2006.

Steven Alter|nformation Systems: Foundation of-business Prentice Hall College, 2001.

hQ. NASY WI YS a MamgeNéni InfaimatinS QyMdnSVEGrawHill/lrwin, 2010.

Rolf T. Wigand at alntroduction to Business Information SystemSpringer, 2003.

Avison David, Fitzgerald Guiyformation systems development: Methodologies, techniques & top

Cilji in kompetence:

Objectives and competences:

Cilf LINBRYS G I 28 OGdzRSYy
AYF2NXYEGALS LINBR&G I ¢
AYF2NXYI OA2alAK araas
informacijskih sistemov ter mesto in vlog
informacijskega sistema v poslovnih sisten
ylyel 1A 2AK Qipensty,
a2 (1ftea2dzyl TF NITdzySg¢
sodobnih informacijskih sistemov.

+ 21 QANHz 102N i2NRCAH
spoznavajo sodobne informacijske tehnologije
razvojna okolja, ki so namenjena razv(
NI 6 dzy' I £ y A @4 poépord infirmatijskid
sistemom.

The aim of the course is to present students |
concepts of information systems, differe
categories of information systems and their role
enterprises. Knowledge that students acquire in t
course is fundamentdab understand the operatior]
and use of modern information systems.

Through laboratory exercises students beco
familiar with modern information technologies ar
development  environments for compute
applications development to support informatio
systens.

t NEROARSYA OlGdzRA2alA |

Intended learning outcomes:




t2 dzaLsSoysy

9 sposoben izkazati znanje iz poznava

2ay20YyAK
sistemov,
1 razumel

L2 2Y?2

umestitev

NI T @22
informacijskih sistemov,

 poznal inNJ T dzY St dz3¢

in prakso na konkretnih primerih
AYF2NXYLE O
konkretne

LI2 RNR 6 2|
preizkusi  delovanja v
razvojnem okolju),

1 uporabljal sistem za obvladovanje verzij
podporna orodja za delo v skupini,
a LJ2 NJ

§ uporabljal IKT, pis3
komunikacijskih spretnosti

medsebojnem vrednotenju izdelkov.

T 11t 2dz dz

informacijsked
sistema vkontekst poslovnega okolja i
potrebo po vpeljavi v poslovni sistem,

1 razumel vlogo informacijskih tehnologij
okviru sodobnih informacijskih sistemov

9 uporabljal informacijske tehnologije 2z

NI 6dzy I £y

a U

I O8

p

After the completion of the course a student will |
able to:

1
1

understand basic concepts in the field

information systems,

understand information system placeme
in the context of business environment ar

the need for its deployment in a
enterprise,
understand the role of informatior

technologies in the context of moder
information systems,

use information technologies for th
development of computerized informatio
systems,

understand and be aware of harmor
between the theory and practice o
concrete examples from the field ¢
information systems (e.g. functional testir
in the specific development environment
use version control system and suppg
tools for colaboration in teams,

use ICT, written reports  an
communication skills in peeeview of
software products.

aSi2RS Ll2dz6S@lFyel Ay « Learningandteaching methods:
Predavanja, laboratorijske vaje, seminarg | Lectures, laboratory exercises and seminars.
naloge. Poseben poudarek je nseminarskih Particl hasis is placed _ H
VIt 23FKs 128N OGdRSY arc;ucu ardempI asis is paceI o(;nsgrr;mars,_w
AVTF2NYFOACA] STt 3 A a0 g | students e(\j/eoE an exan;pe h_molfr]matlo_n
Znanja prenesejo v prakso. system and thus transfer their theoretic
knowledge into practice.

585t S0 o
bFr6AYyA 20Sya2S@l yal Weight(in%) Assessment:
bl 6GALYA &y A Al LIAGI dz Type(examination, oral, coursework,

naloge, projekt):

Sprotno preverjanjegd R2 YI 6 Sy I
kolokviji in projektno delo)

50%

project):

Continuing(homework, midterm exams,
project work)




Y2Y 6y 2 LINGSGB NBIizgig S

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

Final(written and oral exam)
50% Grading 6-10 pass, 5 fail

(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t

Celotna bibliografija je na voljo na SICRIS / Complete bibliographylabkevat SICRIS:

http://www.sicris.si/search/rsr.aspx?lang=slv&id=18907

Si ylra2LRYSYoySa2a0AK RSt

[ F GoA6X 5S2I y3I Empl®iGgCBEmMantic Wabaedhnalogies indinancial instrume
trading. International Journal of New Computer Architectures and their Applications. 1(2), stL.8D6]
[F@0A6T 5S2lys LI G2\ Hlit@&iggdhiofnatiorysystedm HaSelpmeat itk
Panoramic view on dataComputer Science and Information Systems. 7(4), str- 788.
[ F GoAG6Z 5S2Fkys +I aAif SO@htdlogy basedSNultiAgent Sysietiyoisippor
business users and magament Technological and economic development of economy, 16(2)
327-347.
[ F GOoA6T 5S2l Yy Fatilitatingdnitidogyalévéldpreyitwithicantinnots evaluatiol
Informatica, 21(4), str. 533552.

[ F GoA6Z 5S2F yI “RibddOhiSagpDeelbpiiEnt ryfotiel baged gn Business R
management approach for the use in business applicatiord®th International Conference o
Enterprise Information Systems.



http://www.sicris.si/search/rsr.aspx?lang=slv&id=18907
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Predmet: Linearna algebra

Course title: Linear Algebra

LINE

~GdzRA2&a] A

Study programme and level

~ddzRA2a1l & Letnik Semester

Study field Academic year Semester

P YADBSNI AGSGyYA
LINS adGz2LlyesS
informatika

' YADBSNI AGSGyA
prve stopnje Multimedija

ni smeri poletni

University study programme
Computer and Information Scieng
1st cycle

University study programme
Multimedia, 1st cycle

none spring

Vrsta predmeta / Coursg¢ype

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta / University course code: 63207
Predavanja Seminar Vaje YEAYAS Dr%g[ej %bzlg(‘; Samost. delo
. . Laboratory - ECTS
Lectures Seminar Tutorial . Individ. work
work Field work
45 / / 30 / 105 6

Nosilec predmeta / Lecturer:

prof. dr. Bojan Orel

Jeziki / Predavanja / Lectureg

Languages:

At 20SYOGBAYI

Slovene

Vaje / Tutorial:

af zééyémyl-
Slovene



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 11 @1f2d6A0GS@ ¢ Prerequisites:

Ol dRACATAK 200871 y2aiA>

Vsebina: Content (Syllabus outline):

Predavanja: Lectures:
Osnovne operacije z vektoriji, 1 Basic operations with vectors,
operacije z matrikami, f Operations with matrices,
araudSYA tAYSINYyAK 1 Systems of linear equations,
vektorski prostori, 1 Vedor spaces,
2ZNU232yFHEysS LINEZSST 1 Orthogonal projections and over
Sistemi, o _ . determined systems,
AaAYSUNROYS mafikeZ NU 2 1 Symmetric and orthogonal matrices,
determinante, _ 1 Determinants,
lastni vektorji in lastne vrednosti  Eigenvalues and eigenvectors

Vaje:

9 utrjevanje pri predavanjih obravnavane
ay20A 1 NY6dzyalAYaA
T OldzRAZ2 LINAYSNRG: |
NI 6dzyk £ yAQGDI Ay A
spadajo pa v glavni tok snovi na
predavanjih
t NA @l 21K 2S5 LJR2dzRI NB
nalog pod strokovnim vodstvom asistenta.

52YF6S :ylf23S

52YF6S yrt238 a2 LINBR
200S1yS Ay 6FLaz2@y2 Yl
R2YI 6AK ylFf23 2S5 LINALJ
éu&&AuMBRYSGr¢ ~GdzRSY
NEOdz2S22 02RA&A AYRAQD
+3S0AYS R2YIFG6AK yIlf23

kontaktnih ur.

Lab practice:

1 Support of the theoretical knowledge by
practical examples
9 Study of examples relevant for the
computer science and informatics student
At the lab practice sessions students will individu
solve problems under the supervision of an
assistant.

Homeworks:

Homework assignments are obligatory and provig
in a weekly rhythm, but less tindemanding. The
purpose of homework is to prepare students to
prompt study of the subject. Students can solve
homeworks either individually or collectively. The
contents of homework topics are usually following
contact hours.




Temeljni literatura in viri/ Readings:

B. Orel: Linearna algebra, ZaFri 2013.
L® +ARI @Y zA0ek
G. Strang: Introduction to linear algebra

YFGSY!

GALl LT

Cilji in kompetence:

Objectives and competences:

/I At2 LINBRYSiGlI 2S5 OGdzR
linearne algebre in gasposobiti, da bo lahko te
YSG2RS dzZL2NY o6f 2Ff LINR
NI TEASBYAK LR2RNRBGS6AZS NI

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

t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:

~GdzRSy oA L) dzalJd

vy e

-poznal in razumel osnovne objekte (skalarji,
vektorji, matrike) in relacije med njimi,

-uporabljal osnovne operacije nagimi ter
razumeval lastnosti teh operacij,

-bil sposoben uporabe metod linearne algebre p
NEOS@Iyeadz LINPOEf SY20*3

ONI 6dzy I £t yAOGD23 YyI NI @
-spoznal, da je iste metode 32 6 S dzLJ

NEOS @I yed2y {NNE if yAA6Ky ALENJA
Y2RSEANI y2lI NITEtABYAK

-uporabljal abstrakcijo linearne algebre in linearr
sistemov za modeliranje konkretnih problemov i
AallyeS yeaAK2gAK NBOA

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 andelan
systems to model and solve specific problems.




aSi2RS Lldz6S@Fyeal Ay « Learning and teaching methods:

t NEBRI@Fyal s £ 62NJ (2 NJ Lectures, lab practice, homeworks

55tS0 o
bFr6AYyA 20Sya2S@I yal Weight(in%) Assessment:

blr6Ay O6LAAYA Al LRAIDG Type (written exam):
Sprotno preverjanjgd R2 YI 6 Sy I 50% Continuing(homework, midterm exams,
kolokviji in projektno delo) project work)
Y2Y 6y 2 LINGSGBNBIizig S Final(written and oral exam)
50%

Ocene: €10 pozitivno, 5 negativno
(v skladu s Statutom UL). Grading: 610 pass, 5 falil

(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG yFra2LRYSYoyS20AK RSt
Celotna bibliografija jdostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6758



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6758

l'2bL b!2w¢ tw95a9¢! «k [/ h}! w{9 {,]
Predmet: I NKAGS1GdzNI NIGdzyltftyAOlAK axadisSyz2gd
Course title: Computer Systems Architecture
~0dzRA2&1 A LINR: ~ddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester
P'YAGSNI AGSGYA
LINDS adGz2LlyeaS
informatika
A R ni smeri 1 poletni
'Y AGS NI i progyam
LINID S auzLyaS v
matematika
University study programme
Computer and Information Scieng
1st cycle _
none 1 spring
University study programme
Computer Science and
Mathematics, 1st cycle

Vrsta predmeta / Course type

Univerzitetna koda predmetd University course code:

obvezni predmet tompulsorycourse

63212

Yt Ay A 6 Druge oblike

Predavanja Seminar Vaje = - = . Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINEPFTP® RNXP . Nryl2 ~0GSNI

Jeziki /

Languages: Slovene

Predavanja / Lecturesa t 2 Sy O6 A y I

Vaje / Tutorial:
Slovene

5t 208y O6AYLI



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 11 @1f2d6A0GS@ ¢ Prerequisites:

OldzRACA1IAK 200STy2aiAr’

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

Vsebina: Content (Syllabus outline):

Y12 a2 Yyl NB2SyA NI 6 dz |[How are computers designed and how they workl

aS LINARYOALI RSt20lIyel

danes skoraj ni spremenil? Kaj se dogaja v stroj
YSR NGB O préblenfoBSNg so samo nekate
2R QOLINY OFyaxz yI {F SN
I NKAGS]T GdzNI NI 6dzy - £ yA

t NA LINBRYSi(Gdz 62R2 Oidz
LIN} {TGAG6YAK LINAYSNRK &

T bl N¥@F NIGdzylyetx
(82 NF@REYA NI 6dzy !y

9 Zgodovinski pregled dosedanjega razvoj
aGNRB2SO 1T+ NYédzyl y

91 Von Neumannov arhitekturni model,
oshovni principi delovanja. Vhod in izhog
LINSTAYAUGODSS t21F Yy
dostopov, Amdahlov zakon, strojna in
programska oprema.

1 Predstawtev informacije in osnove
NI} 6dzy £t yAO1 S FNARAGY

T '1FTA Ay aGNR2yA 2
operacije, formati, RISCISC

1 Centralna procesna enota: podatkovna
Sy2its IN2AANGYRAGYY
kontrolna enota.

1 Analiza zgradbe in delovanja CPE na
primSNHz wL{/ NI 6dzy I €

9 Paralelizem na nivoju ukazov: cevovod,
cevovodne nevarnosti, odpravljanje
OS@P202RYAK yS@I Ny?2

Why has the principle of operation remained alm
unchanged from the first computers to today?
What is going on in the machine during problem
solving? These are just some of the questions th
are answered by the Computer Systems
Architecture course.

During the coursé¢he students will in theory and on
practical examples study the following topics:

1 Nature of computation, complexity,
limitations, theoretical models of
computation.

1 Survey of historical development of
computing machines.

1 Von Neumann architecture model and ba
principles of operation. Inpuand output,
interrupts, locality of memory references,
' YRI Kt Qa fl 6% KINR¢

1 Representation of information and basic
computer arithmetic.

1 Instructions and machine language:
addressing modes, operations, formats,
RISECISC.

1 Central processingnit: datapath with
arithmetic-logic unit, control unit.

1 Analysis of CPU design and operation us
a RISC computer as an example.

1 Instruction level parallelism: pipeline,
pipeline hazards. Pipeline hazard
elimination, dynamic scheduling, register
renamirg, speculative execution, multiple




NI T ONOG6FyaSs L
GS6AT &l OAGOSYA
yA@2edz yAGAL @S6eS

1 Glavni pommilnik: tehnologija, organizacijg
T O6AG!

1 Predpomnilniki: princip delovanja, vrste
T INBOAGSOs 1T 3IANBOAL
skladnosti

1 Navidezni pomnilnik

issue processors. Thread level parallelisn
multi-core processors.

1 Main memory: technology, organization,
protection.

1 Cache memories: principles of operation,
types of cache misses, miss penalty,
coherency problem.

1 Virtua Memory

Temeljni literatura in viri / Readings:

7. D. Kodekt NX A G S{  dzNJ
8.

Dodatna literatura:

AY 2 NEL Y ABHHnD bjudljanal2008, daglavia § d

1. J.L.Hennessy, D. A. PattersGomputer Architecture: A Quantitative Approaéhizdaja, Morgar|

Kaufmann, San Francisco 2007.

2. D. A. Patterson, J. L. HennesSgmputer Organization and Design: The Hardware/Software
Interface 4. izdaja, Morgan Kaufmann, Burlington 2009.

Cilji in kompetence:

Objectives and competences:

bl YSY LINBRYSGF 2S5 LINB
L2 RNRS62S | NKAGST (dzNB
¢t2 LRRNRG62S 28 2ay20y
NI 6dzy £ yAOQG@DI T 1SN RI

aidNRe2 T NY¥é6dzylyesS 28§
Ol dzRSy i LT ywiSty i 5a W2 O iz
kako so ti deli med seboj povezani, razlikoval

NI TEABYS yAgz2eS LINRIN]
T INIRO62 adNReS@d 11 NI
Kompetence:

wlk1 @22 GSO6AY | NAGAGY
aAyiaSaiAaseySalr yYaodotaSye
Y20y 2480 RSTAYANIAYR NS
dza G O NBI f yAK LINRPFS&A2
in informatiki.

hay20yS @SO6AYS @ NI 6
t NF{GASy2 TylyasS Ay @
LINEFSaArz2ylfty2 RSt2 @

The aim of the coursks to introduce students to th
field of computer systems architecture. This is a
fundamental field for all computer science studen
since it gives understanding of what a computing
machine is. At the end of this course the student
will know the basic lements of a computer,
comprehend how this elements link together,
distinguish different levels of programming, and
understand the basis of computing machines des

Competences:

Developing skills in critical, analytical and synthe
thinking.

The abiliy to define, understand and solve creativ
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.

t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:




t 2 gz§L3$éy? 2 LINJ gf 2SyS
OlGdzRSYy GiA T Y20YyAY

-NJ T dzYSiGA 2ayz20yS 12ydQ
NI TE20AGAZ 1+F12 RSt dz
-LRTYFGA 2YS2A00S N¥ré6d

STHLAaz2@rdA Ay LINBGOI N
2AK dzL2 N} 6f 21 22 NI 6 dzy

-NF T E20A0A F NKAGS] GdzNR
- pisati programe v zbirnem jeziku

- uporabiti kvantitativne metode za primerjavo in
20Sy2S@lyeaS NI I ritkkuy A K
N> T dzYSGA Ay @NBRy2GAQ
dz6AYy 1 2@AG2a0GA NI 6dzy | f

paralelizmi, predpomnilnik, itd.)

iylryas NI 6d
dz6 A ¥

-dzL32 NI 6 A G A
NI T gAralyadz 62t 2

After the completion of tle course a student will bg
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 specific RISC
computer

- write programs in assembly language

- apply quantitative methods for comparison and
evaluation of different computer architectures

- understand and evaluate techniques for improvi
efficiency of computers (pipeline and other
paralelisms, cache memory, etc.)

- apply knowledge of computer architecture in

developing more efficient software

aSi2RS LRdz6S@tFyat Ay «

Learning and teaching methods:

t NEBRIF@Fyals 102N G2N]

Lectures, laboratory work and homeworks.

55tS0O o
br6AyA 20Sy2SgdIl yal Weight(in%) Assessment:
Sprotno delopoteka v obliki laboratorijskil 1/3 Midterm work consists of laboratory
g2y R2YF6AK yIf23 exercises, homeworks and midterm exam
Y2Y6Y 2 LINBNDG SNBlay| &S Final exam(written and theoretical exam)

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

Grading: 610 pass, 5 faflaccording to the
rules of University offjubljana).

Reference nosilca / Lecturer's references:




t

N =

Sl ylra2LR2YSYoyS2a0AK RSt

. NI y | BelectiveSrébtrent neural networkleural processing letter88(1): 115, 2013.
52YAYA]l htalSéalrz . NIyl2 -~ iSdedtadiveigéneeP&téarivi O
Recognition47(5): 20312041, 2013.

w21 DFOSNE ¢AYyl [S6FNE ! yRNB2F al 25NX S . NJ
Designable DNAinding domains enable construction of logic circuits in mammalian bidlisire
Chenical Biology 10(3): 20208, 2014.

' YRNB2 520yA1FNE . Nryl12 ~30SN¥Y { {iNiuiadantessingJ
letters, 29(2): 7588, 2009.

WSNYy Se %dzLdl yOX 5FYa2lyl 5NROYSET .NIyl12 ~i0SN]
populations of lipid vesicles from micrograplisurnal of liposome researchil(4): 315323, 2011.
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Predmet: Algoritmi in podatkovne strukture 1

Course title: Algorithms and data structures 1

~ (i dzRpragran i stopnja

Study programme and level Study field

~GdRA2a}

a Letnik Semester

Academic year Semester

P YADBSNI AGSGyYA
LINS adGz2LlyesS
informatika

W

ni smeri

LY A

LINID

1 AGS y A
aiz2Llyes
matematika

FSN
S W

zimski

University study programme
Computer and Information Scieng
1st cycle

none

University study programme
Computer Science and
Mathematics, 1st cycle

fall

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta / University course code: 63279
Predavanja Seminar Vaje YEAYAG Druvge Obhvke Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6

Nosilec predmeta / Lecturer: prof. dr. lgor Kononenko

Jeziki / Predavanja / Lectureg

Languages: Slovene

At 20SYOBAYI

Vaje / Tutorial:
Slovene

5t 208y O6AYLI



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 11 @1f2d6AlGS0O
OlidZRA2&A1TAK 200STy2aihA

( Prerequisites:

Poznavanje osnov programiranja.

Knowledge of basic programming.

Vsebina: Content (Syllabus outline):

predavanja: Lectures:

9 lteracija in rekurzija 9 Iteration and recursion

T wSOS@lIyaS LINRofSY20Q T Problem solving and algorithms

T 'yEEATLE 6Faz2@0yS 11 Ki f  Analysing timecomplexity of algorithms

9 Abstraktni podatkovni tip; ADT seznam 1 Abstract data type; ADT list

1 hay20y A loaluNr{1aGyAr L  Basic abstract data types: set, queue, sta

vrsta, sklad, preslikava

%3206SyS GlFoStS

Abstraktni podatkovni tip drevgrimer:

Izrazna drevesa

1 Abstraktni podatkovni tip slovar, Iskalna

drevesa: binarnaNR S&NSY/ |

Iskalna drevesa: AVB-drevesa

Abstraktna podatkovna tipa prioritetna vrsta

6012LIAOF0 RA&2dzy10YyS

1 Abstraktna podatkovna tipa graf in usmerjen
graf

T IskyaS yla2RIf20AK LR
LINE INF YANF y2SY o011 NR{

T LaljtryeS ylFrea{NI20AK L
(algoritem Dijkstra)

1 Minimalno vpeto drevo v neusmerjenem gra
Primov in Kruskalov algoritem.

1 Dokazovanje parcialne in totalne pravilnosti
programov

=a =

=a =

vaje:

bl @F2FK 062R2 O0dzRRSy
obravnavali na predavanijih, tako da jo bodo
dzLI2 N> 6 Af A LINA NBOSOI y
tem bodo poudarki na samostojnem delu

OldzRSy (2@ 20 LRY26A |

mapping

Hash tables

Abstract data type tree; example:

expression trees

1 Abstract data type dictionary, search tree

binary, red-black

Search trees: AVIB-trees

Abstract data type priority queue (heap)

anddisjunctive sets

1 Abstract data types graph and directed
graph (digraph)

1 Searching for longest paths with dynamic
programming (critical path)

1 Searching for shortest paths in directed
graphs (algorithm Dijkstra)

1 Minimum spanning tree in undirected
graphs;Prim and Kruskal algorithms.

1 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 well at home work
students will implement severahort programs anc




o)l dstyu A N Y A $5\S$$y0()l y e
60GdzZRA 120 R2YI6S yIf2

v obliki seminarskih nalog, ki jih bodo zagovarja
vajah in s tem dobili oceno iz vaj.

R2YF6S :ylf23S

bl YSY R2YF6AK ylf23 2
LINAf 20y 24&i ilé&ébééuw
arvyzadz2a2yAy NI¥T @228y

GSY &aLR2RodzZRAGA | &LINER

will get grades fotheir presentation of seminar
works.

Home works

The purpose of home works is to offer each studg
the opportunity to autonomously develop short
programs and to encourage them for continuous
study.

Temeljni literatura in viri / Readings:

1 1. Kononenko in sodBrogramiranje in algoritnit

t 2Y20y 1+ £ AGSNI GdzNT Y

1. L.Kononenko in M. Robnik A 1 ZAlg@itmkin podatkovne strukture
2. A\V.Aho, J.E.Hopcroft, J.D.Ullman: Data Structure®\adithms, Addison Wesley, 1983.
3. Thomas H. Cormen, Stein Clifford, Charles E. Leiserson, Robert L. Rivest: Introduction to Al

second edition. The MIT Press, 2001.

w {206 C9 Ay CwLZX

wl-f206F C9

Cilji in kompetence:

Objectives and competences:

Cilj predmeta je spoznavanje osnovnih principov
YIE 6N 20 yel AY FylEaAld
RAYFYASYAK LRRIFG120OYAK

Kompetence:

Y20y 240 {NAGAGYS3Al X

NI T YAOta2lyeal & %Y20y24
LINEFSaArz2yltf yAK LINRof S
AYVF2NXYIFGA1S® 0P %Y20
iTyryealk T+ NBOS@lIyaS i
LINEOf SY2OYy®ONKaxzKY AY
nadgrajevanja pridobljenega znanja. Osnovne
BSO6AYS AT NY6dzyl £t yao
G1tedbdesSe2 (S2NBUAGY

BSO6AYSsS 1A a2 oAaGos
AYF2NXYEGA]T SO M hNly®&dyl:
AYFNRYFGALSE (A 2Y232

2. stopnji.

The goal of the course is to acquiring the basic
principles of design and analysis of algorithms ar]
basic and dynamic data structures.

Competences:

Developing skills irritical, 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 computand
information science; the ability to upgrade acquirg
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 scienceaBic skills in
computer and information science, allowing the
continuation of studies in the second study cycle.

t NEROARSYA OlGdzRA2alA |

Intended learning outcomes:




Y% dza LSOy 2 11 1t_2dzSyAyY

- sposobnen samostojnega razv@@gramov,
uporabe osnovnih podatkovnih struktur in
FfA2NRGY203 alLlRrazoSy
podatkovnih struktur in algoritmov.

- lahko uporabil principe programiranja in
YIESENI2@Fyal LRRIG]20Y
NI T @22 204aSOysteriov.LINE 3 NJ

SLINAE F32RAE T yryS FE32
problemoviz preiskovanja seznamov, dreves in
grafov

-NFTEA120FE YSR NITEAG
NEOS@lIyaS AaisS3l LINRO
-TY20S8Sy yI6NI2@Fyal NB
programiinal 2 NAGYAAY T Y208y
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 listsees 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.

aSti2RS LRdz6SOlyal Ay «

Learning and teaching methods:

t NBRI BFryal s R2YFG6S VI |
LINA Ol 2 Kd t 258808y LR

Lectures, home works, seminar works during
tutorials. The emphasis is on continuous study ar

AY YI alyY2adgz2a2ySY RSt (|onautonomous and independent work at home
in seminarjih. works, exercises and seminars.
55t SO ¢
br6AyA 20SyeS@dl yal Weight(in%) Assessment:
bl 6AYy o6dmayRr Al LNG Type (examinatiompral, coursework,

naloge, projekt):

Sprotno preverjanjgd R2 Y 6 Sy I

kolokviji in projektno delo) 50% project work)
Ocena vaj Grade for tutorials
Y2y 6y 2 LINGsDBNBiizgig S 50% Final(written and oral exam)

Ocene: 610 pozitivno, 5 negativno
(v skladu s Statuom UL).

project):

Continuing(homework, midterm exams,

Grading: 610 pass, 5 fall

(according to the rules of University of
Ljubljana).




Reference nosilca / Lecturer's references:

t SG ylr2LR2YSYoyS2a0OAK RSt
1.

2.

Celotna bibliografija prof. dr. Igorja Kononenka je dostopna na SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5066

Yhbhb9bYh3 L 32 NBachhe dmng anc data &inidy: introduction to principles
algorithms Chichester: Horwood Publishing, cop. 2007. XIX, 454 str.

~¢w! a.9[ WZ 9NR1Z Yhbhb9byYh3 dvidal NEssificagionsSusing o
theory. J. mach. learn. reslan. 2010, vol. 11, no. [1], str18.

wh. bLY ~LYhbW!ZXZ alFNJ2Z Yhbhb9bYhZ L3I2NX® ¢K
Mach. learn, 2003, vol. 53, str. 269.

KONONENKO, Igor, BRATKO, Ivan. Informriagéised evaluation criterion for classifier's performar
Mach. learn,. 1991, vol. 6, no. 1, str. 0.

KONONENKO, Igor. Machine learning for medical diagnosis: history, state of the art and pers
Artif. intell. med, 2001, vol. 23, no. 1, str. 899.



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=5066

l2bL b!2w¢ tw95a9¢! «k [/ h} w{9 {,]
Predmet: LT NY6dzytea@g2ald Ay NI¥o6dzyail 1T IFIKGISOy24§
Course title: Computability and Computational Complexity
~0dzZRA2a1A LINR: ~GdzRA2a|l a Letnik Semester

Study programme and level Study field

Academic year Semester

P YADBSNI AGSGyYA
NI 6dzy £ yAOGDI
stopnja

ni smeri

LY A

LINID

1 AGS y)\
aiz2LlyasS
matematika

OSN
S

2 zimski

University study programme
Computer and Information Scieng
1st cycle

none

University study programme
Computer Science and
Mathematics, 1st cycle

2 fall

Vrsta predmeta / Course¢ype

Univerzitetna koda predmeta / University course code:

obvezni predmet tompulsorycourse

63283

Yt Ay A6 Druge oblike

Predavanja Seminar Vaje = - = . Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINEFd® RN . 2NHzi w20A6

Jeziki /

Languages:

Predavanja / Lecturesa t 2 Sy O6 A y I

Vaje / Tutorial:

5t 208y O6AYLI



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

4

t2322A 1| @1tadz6A0SD ¢ Prerequisits:
OlldzZRA2ATAK 20@STy2aidar’

Vsebina: Content (Syllabus outline):
Predavanja: Lectures:

1. Uvod Algoritem intuitivno. 1. Introduction Algorithm intuitively.

2. ZgodovinaKriza v osnovah matematike 7 2. History:Foundational crisis in #Qcentury
stoleta. ROS Gl y2S AT 1 NJ mathematics. Solving the crisiBormal
sistemi. Hilbertov program. Godlova agaidSvyaod | AfoSNIQa
izreka. theorems.

3. ! 2R @ Al KijekabpfierBih O 3. Introduction to computabilityWhat is
NJ 6 dziK | W 8 dzy & ChluirchY 2 R algorithm and computation? Models of
¢CdzNRyYy 33201 GSTF D ¢ dz comp. Churchruring thesis. Turing machir,
Nedeterminizem. and versions. Nondeterminism.

4. ' YAGSNI FEyA ¢{d a? 4. Universal TM. RAM model and general
VEYSYalA NI Gdzyl £ yA purpose computes. Recursion theorem,
NE{1dz2NJ A @dy2 RSTAYAN recursive definitions and execution.

5. bSAT NI WGt B OR V(i Wy 5. Incomputability Sets vs. languages. Decis
OdloGitdSy A LINROf SYA ® problems. Incomputable problems exist.
problemi obstajajo. Metode za Methods of proving incomputability
R21I1T208FyeS ySAl NI ORAIFI2Yy I EATIGARZYZ |
(diagonalizacija, prevedbe, Riceov izrek theorem). Examples of incomputable
t NAYSNA ySAT N LINR problems and consequences in various
Ll2&af SRAOS yI NIT yaA fields. (Basics of relative computability an
NEfFdid AT NI Gdzyt 2A D hierarchies.)

6. Avtomati, gramatike, jezikiY 2 Y 6 Yy A 6. Automata, grammars, languageBinite
avtomat, regularna gramatika, izraz in automata, regular grammars, expressions
jezik. Skladovni avtomat, kontekstno and languages. Pushdown automata,
neodvisna gramatika in jezik. Linearno contextfree grammars and languages.
omejeni avtomat, kontekstno odvisna Linear boundd automata, contexsensitive
gramatika in jezik. Primeri in uporaba. grammars and languages. Examples and

7. ) @2R @ NI 6dzyAl 22 DY application.
prostorska, in druge zahtevnosti. Lahki i 7. Introduction to computational complexity:
G§SO1A LINRofSYAD wl Time, space, and other complexities. Eas
NRpolnost/teO | dnénjéno dokazovanie. and hard problems. Classes P, NP, EXP
Primeri in uporaba. other complexity classes. NP

8. Obvladovanje t&ih problemovOsnovno g completeness/hardess and methods of

verjetnostnem, aproksimativnem in

proving it. Examples and applications.




LI NI £ St ySY NI Sdzyl y 8. Coping with hard problem&asics of

interaktivnem dokazovanju. Primeri v randomized, approximation, and parallel
praksi. computing. Basics of interactive proving.
9. NoveDA LINGsdound @ Xvantnem Examples and application.
NJ 6 dzy | y 2 dzd 9. Recent approache8asics of quantum
computing.

Temeljni literatura in viri / Readings:

1 . ® weheRodndations of Computability The@pringer, 2014to appear)
1 S.Arora, B.BaraRomputational Complexity: A modern approgchmbridge Univ Press (2009)

Dodatnaliteratura:

1 M. Sipserintroduction to the Theory of Computatiof€ourse Technology (2006)
. ® wAplisitnAcijski algoritmt4zl £ 2 06 C9 AY CwLZ H® AT RD 0o

Cilji in kompetence: Objectives and competences

/| Aft2 LINBRYSGI 2SS R@2 2] [Majorpart of the course is devoted to computability
sodobniml Yy y2S8Y & LJ RNER 6 2| |and computational complexity theory emphasizing o
NI 6dzy I £t yAOG@I Ay HO Of |appicationon various disciplines of computer scieng
G2 TylyasS dza LSOy 2 dzLJ2 | |Inpartthe course covers the historical development
problemov v praksi the field as well as its recent achievements, again
focusing on practical problem solving.

@)

t NEROARSYA O0dzRA2a1 A | Intended learningoutcomes:

~0dzRSYy G 02 L} 2LINI @f 21 |After completing the course the student will:

T NI TdzySt RSt 2@FyaS Ay||t understand the working, properties, and use
avtomatov, regularnih jezikov, izrazov in gramat| |finite automata, regular languagegxpressions,

. ) and grammars;
T razumel delovanje in uporabo skladovnih g

avtomatov, kontekstno neodvisnih jezikov in T understand the working, properties, and use ol
gramatik; pushdown automata, contextee languages and
grammars;

- razumel delovanje inporabo Turingovih strojev
AY AT NY6dzyt 2A@AK (SNJ ] |-understand the working, properties, and use of
Turing machines computable and cputably

T razumel (Church/Turingovo) Tezo o enumerable (c.e.) languages;

AT Ny Gdzyt eaA@2atGr Ay 10
OAT NI 6dzyt 2A @2 LINBOGS DY |t understand the (Church/Turing) Computability
2Rt 26t 2ADAYA o LJvimR Rt 2 ( |Thesis, and the link between computable (c.e.,

problemi;




TalLRiylt ySile ySNBOt

T NI T dzySt @f232 ySRSGS

T NI T dzYSt 6Faz2g@dyz2 | A
NI 6dzyalAY LINRBoOfSY2Q A\
zahtevnosti (DTIME, NTIME, DSPACE, NSPAC
tX btz XO0T

T razumel pojme NRpolnostiin NRi SO 2 &
NI} 6dzy a1 S3aF LINRBo6fSYIT

- spoznal problem SAT, nekatere drugepdihe
probleme ter metodo dokazovanja Nf@lnosti s
prevedbo.

incomputable) languages and decidable (semi
decidable, undecidable) problems;

T be acquainted with selected incomputable
computational problems;

T understand the role of nomleterminism in
computation;

T understand the timeand spacecomplexity of
computational problems and fundamental

complexity classes (DTIME, NTIME, DSPACE,
b{t!/ 9 YR tX bt3x X0

T understand the concept dliIRcompleteness ang
NRhardness;

T know the SAT, some other NBmplete
problems, and the method of proving NP
completeness by reduction.

aSi2RS LRdz6SSFyalt Ay «

Learning and teaching methods:

t NEBRI@Fyals R2YlI6S délaf
LINA @t 2FKd t 2dzRIFNB] 2
samostojnem delu pri vajah, seminarskih in
R2YF6AK ylFf23FK®

Lectures and exercise groups, homework
assignemnts.

Frequent homework assignemts shall not be timeg
consuming. Some of the homework assignmenits
be more demanding projects¢ which may be
distibuted to students divided in groups.

585t SO o

bl 6AYA

208y 2Sd yal Weight (in %)

Assessment:

bF6AY G6LIAAYA Al LAG

naloge, projekt):

Oceno sestavljata dva dela:

prvi (50%) je za sprotno delo,

drugi (50%) pa za ustni in pisni izpit.
ho@STy2aiA LINBRYSI
2LINI 9t 2SyS tS3z 6S
sprotno delo sodijo vaje in seminarske
naloge.

Ocene: €10 pozitivno, 5 negativho

(v skladu s Statutom UL).

50%
50%

Type: exam, oral, coursework, project

Continuing: homework, project work

Continuing homework, project work

Final: written and oral exam

Grading: 610 pass, 5 fall

(according to the rules of University of
Ljubljana).




Reference nosilca / Lecturer's references:

t SG ylr2LR2YSYoyS2a0OAK RSt
w h . L Zhe Fourstations of Computability Thedpringer, 2014 (to appear)

. 9% 9b~9YX ad>X wh.L2Z . o | adzNpSe 27F LI NI f InSx
Par. Program42:287%319, 2013

aLl9[L2Z Woxz al!l Wh| . z -dtageflexiblecholcdop@oblems knzler imtertainty. >
Eur. J. Oper. Re201(2):399103, 2010

aLl 9[ L2532 W®ZI -attributelprdbiiems Gompott Ghitiriz6Ap@7(3):553566, 2010

¢wh. 9/ wodr ~¢9wYX adr wh. L2 . & /2YLzil GAz2Yy]
PetrovGalerkin methodsComput. Struct.87(1/2):8390, 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&id=5202

l'2bL b!2w¢ tw95a9c¢c¢! K [/ hl w{9 {,]

Predmet: Teorija informacij in sistemov
Course title: Theory of Information and Systems
~ U dzRprogran ii stopnja ~GdzRA2a|l a Letnik Semester
Study programme and level Study field Academic year Semester
P YADBSNI AGSGyYA
LINDS adGz2LlyasS v ni smei 2 poletni
informatika
University study programme _
Computer and Information Scieng none 2 spring
1st cycle
Vrsta predmeta / Course type obvezni predmet /compulsorycourse
Univerzitetna koda predmeta University course code: 63216
Predavanja Seminar Vaje YEAYAG Druvgt-a: obI[ke Samost. delo
Ou dzR A ECTS
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6

Nosilec predmeta / Lecturer: AT NP LINPZONRKEID ! NRO

Jeziki / Predavanja / Lectured f 2 Sy O6 A Y |
Languages: Slovene

Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene

t2322A 11 @1f2dz6A0GSQ@ ¢ Prerequisites:
OlidZRA2a1AK 200STy2aiA>



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

1. Entropija in medsebojna informacija

2. Komunikacijski vir in kanal: vir brez
spomina, vir s spominom, tipi kanalov,
kapaciteta kanala

3. Stiskanje podatkov: tipi kodov, Kraftova
neenakost, Shannonov in Huffmanov ko
FNAGYSGAGYA 1 2RAZ

4. Varno kodiranjef A Y S Ny A o f
konvolucijski kodi, kombinirani kodi,
preverjanje parnosti, kodi CRC

5. Tajno kodiranje: osnovni kriptografski
sistemi, odpornost, sodobni kriptografski
sistemi: Lucifer, DES, RSA

6. {AIYIEAY TIFLAE O 6
prostoru, kapadi SG 1 1y € I3

7. Verjetnost in sklepanje: primerjava
modelov, kompleksnost Kolmogorova,
LINAYOAL) yIF 21 Nr20S3

1. Entropyand mutual information

2. Communicatiorsourceand channel: memory
less and memory sources, types of channel
channel capacity

3. Datacompressioncodes, Kraft's inequality,
Shannon and Huffmacoding arithmetic
codes, LZW

4. Noisychannelcoding linear block codes,
convolution codescombinations, parity
check, CRC codes

5. Cryptology: basisystems relative
redundancy, modern cryptagphicsystems
Lucifer, DES, RSA

6. Signals: timalomain andrequencydomain
description, channel capacitgampling

7. Probability and inference: model compariso
Kolmogorov complexity, minimum descriptiq
length principle

Temeljni literatura in viri / Radings:

1. D.G. Luenberger: Information Science, Princeton University, 2006.
2. J.C.A.van der Lubbe: Information Theory, Cambridge, 1997.

3.bd t I PSOABY

LYFT2NYI OAgL

AY 12RAZ %l f2001 (

Cilji in kompetence:

Objectives and competences:

Razumetbsnovne pojme informacijske teorije (11
kot so entropija, medsebojna informacija in njihg
LR2YSyYy T NYi @22 NI 6dzy
koncepte in postopke kodiranja informacij, prenc
in varovanja informacij, tajnega kodiranje.
Sposobnost identifitll y 21 Ay NBOS
povezanih s tematiko.

Tounderstand the basic concepd$ information
theory (IT) like entropand mutualinformationand
its importance in computer science. To seize bas
ideas and algorithms fanformation coding,
compression, necessitf redundancy checkgnd
cryptology. Capability of identifying and solving
problems connectingp the covered topics




t NBROARSYA OdGdRA2E1A |

Intended learning outcomes:

t 2 dzalJISOySY 1 1f 2dz61 dZ |After successful completion of the course, studer
I Y208yy should be able to:
- razumeti koncepte teorije informacij - understandthe concepts of the informatior
uporabljati pomembne informacijske mer theory
- uporabljati metode in postopke kodiranja - use coding and compression methods an
stiskanja podatkov, techniques
- wkTdzrSGaA (12y0SLIiS - understand the channel and capabilities o
prenosa podatkov po kanalu sending data over it
- uporabljati postopke varnostnega koditja - use methods for error detection and
@ 11 Odzyt 2SyAK vyl correction in noisy channels
- uporabljati osnovne postopke tajne - use basic chiper methods related to
kodiranja pri kriptiranju information theory
- razumeti enostavne sisteme in jih analizi - understand simple systems and analyse
@ 61 az2@8ySY Ay TFTNB] them in time and frequency domain
aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:

Predavanja in vaje so usmerjene v razumevanje
teorije in postopkov ter v sposobnost uporabe
znanjana realnih problemih.

Lectures and exercises are focused on
understanding of the theory angroceduresin
order to get the skills for the application on real
problems.

58t SO o

bl 6AYA

208y 28dl yal Weight (in %)

Assessment:

blF6Ay o6dmayr Al LING
naloge, projekt):

Sprotno preverjanjgd R2 Y 6 Sy I
kolokviji)
Y2Y 6y 2 LING@DB NBizgig S

Ocene: €10 pozitivno, 5 negativho
(v skladu s Statutom UL).

50 %
50 %

Type (examination, oral, coursework,
project):

Continuing(homework, midterm)

Final(written and oral exam)
Grading: 610 pass, 5 fall

(following regulations of UL).

Reference nosilca / Lecturer's references:

t S

T .w!l ¢Lb! X
i§SOKYyAljdSax

al NJ 22

YI2LR2YSYoyS20AK RSt

5h.
9f 81 GNB G SKg®O] A

b LY! veaiesmoddtimgiiseng infprimatiomHedyp
@SaityArl s wnng




{L[x!'Z /FGFNRARYFZ [hewL2Z ! NRPOX wL.9LwhzX
classification with an ensemble kerdgdsed learning approackEEE transyst. man cybern., Pa
C Appl. rey May 2010, vol. 40, 28797

[hewL2ZX ! NROX .![LOXZ tFONROA2® ! LI AOF 0AC
networks. Neurocomputing, 2012, vol. 96,-6%

{[!D!'Z 51 @2NE /! wYZXZ ¢ 2 Y.lAC&era¥gn of informationbebr&@iz |
data analysis with graphics processing units. Prz. Elektrotech., 20123236

{[!'D!'Z 5F@2NE [he¢wL23 ! NPO® vdzr RNF G§AO Ydz
19, 116

Celotna bibliografija je dostom@m ha SICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4494



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4494

l2bL b!2w¢ tw95a9¢! «k [/ h} w{9 {,]
Predmet: Algoritmi in podatkovne strukturg
Course title: Algorithmsand Data Structures 2
~0dzZRA2a1A LINR: ~GdzRA2a|l a Letnik Semester
Study programme and level Study field Academic year Semester
! y)\QSNj AGSGYA
LINDS adGz2LlyasS v
informatika
ni smeri 2 poletni
'y A @S NI A G Brdgyark
JNJZS auzLyaé V|
matematika
University study programme
Computer and Information Scieng
1st cycle .
none 2 spring
University study programme
Computer Science and
Mathematics, 1st cycle

Vrsta predmeta / Course type

Univerzitetna koda predmetd University course code:

obvezni predmet tompulsorycourse

63280

Yt Ay A6 Druge oblike

Predavanja Seminar Vaje = - = . Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINEFd® RN . 2NHzi w20A6

Jeziki /

Languages: Slovene

Predavanja / Lecturesa t 2 Sy O6 A y I

Vaje / Tutorial:
Slovene

5t 208y O6AYLI



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 1 @1tadz6A0§S3 ( Prerequisites:
OlidZRA2&a1AK 200STy2aiA°
Vsebina: Content (Syllabus outline):
Predavanja: Lectures:
1. | @2RY aLX 20y2 2 YS 1. Intro: about methods of algorithm design,
algoritmov, o analizi algoritmov, o analysis of algorithms, and computationg
NI 6dzy a1 A T I KGSQOy2a complexity of algorithms and problems
problemov 2. DivideandConquer: description of the
2. Deliin vladaj: opis metode, primeri method, examfes of problems and
problemov in algoritmov (glejte prlmere \ algorithms (see examples 12 below)
G§261A MH &LRRI 3. Greedy method: description, examples
3.t 20NBOYIl YSiz2R I- Y 2 4. lterative improvement: descr., examples
4. Pose Lly2 AT 02f20SdIy 5. Dynamic programming: descr., examples
5, 5AYIYASY 2 LINRBINIF YA 6. Backtracking: description, examples
6. Sestopanje: opis metode, primeri 7. Branch&Bound: description, examples
7. Razveji in omeji: opis metode, primeri 8. Linear pogramming: descr., Simplex
8. Linearno programiranje: opis metode, algorithm, examples
simpleksni algoritem, primeri 9. Selected advanced data structures
9. LT oNIyS @ardesS LERI 10. NPhard computational problems: lower
10.NRG SQJ Hdzy &1 A LINROf § bounds on time complexity, informally
6raz20yS TIKGSOy24ai about P, NP and NRard problems;
P,NPInNB SO1TAK LINPof S 11. Methods of solving NdRard problems:
11.aS032RS NB-OSON ¥ &I LM heuristic algorithms, @proximation
KSONRAGAGYA | f32NR algorithms, randomized algorithms,
algoritmi, verjetnostni algoritmi, parameterized algorithms, exact
parametrizirani algoritmi, eksaktni exponential algorithms, examples
eksponentni algoritmi, primeri 12. Example problems and algorithms
12. Primeri problemov in algoritmowapredng advanced sorting & Heapsort, Quicksort;

urejanje & Heapsort, Quicksort; problem
ATOANIry2F g fAYSIN
Yy20Sya2aS s {(iN} &aas
Fourierova transormacija & FFT alg.,
iskanje v nizih & KnutiMorris-Prattov
FfIA2NRGSYT 2ay20y
in algoritmi na grafih (iskanje v grafu;
G2L1Rt2012 daNBalyesS

FordCdzf | SNE2y 20 | & 39

selection problem & linear algorithms;
matrix multiplication & Strassen alg.;
Discrete Fourier Transformation & FFT al
string matching & KnutiMorris-Pratt;
elementary and other graph problems ang
algorithms (searching a graph; topological
sort; maximum flow & Forérulkerson alg.;
shortest paths & lgorithms of Bellman




BellmanFordov ter FloydWarshallov alg.)
ATONI YA LINRBOE S¥rile. A

Vaje:b I @l 21K 62R2 O0dzRS
podano na predavanjih. Snov bodo uporabili za
NEOS@IFyaS LINI 1UABYAK
L2 dzZRIF NB1 yI alyvyzaizeay
FaAaldSyiliz20® LYLX SYSyi
LINEINI Y20 O6012HBSR2XYE68
programe (kot seminarske naloge), ki jih bodo
zagovarijali na vajah.

52YI68S Ay &SYAYINB]S

bl YSY R2YIF6AK Ay &aSYA
OldzRSyiG2Y LINAt20y24i
NI 6dzy 81 AK LINRPOfSY20 &
algoritmovin njihovim programiranjem (in jih
dLR2 ROoOdzZRAGA 1 aLINRGYSY

Ford, and FloydlVarshall); 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 needg
Theywill implement several smaller programs
(home works) as well as larger programs (seming
and present them at the tutorial.

Home works and seminars:
These are necessary for a student

to independently practice the design and
implementation of algorithrs .

Temeljni literatura in viri / Readings:

1 . @& wAgorkndi (16 appear, instead of 2. below)

§ B. VilfanOsnovni algoritmivzl £ 2 O6 |
Dodatnaliteratura:

Co9

AY CwLZ HANH

9 T. Cormen et alntroduction to AlgorithmsMcGrawHill, 3rd ed., 2009

. ® wAplisitnAcijski algoritmizl £ 2 O6 |

C9 AYy CwLXZ H® AT RF2E

Cilji in kompetence:

Objectives and competences:

/I Af2 LINBRYSGF 2SS LINAR?2
YIE6NI 2@ yel f3I2NARGY20
podatkovnih strukturizbranih 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, ar
at the same timeto improve and deepen
programming skills.

t NEROARSYA OGdzRA2&TA |

Intended learning outcomes:

~ (i dzR Spb6 dpradljgnem predmetu:
-- poznalrazvoj algoritmov, analizo algoritmov in
oshovne razrede zahtevnosti;

-- sposoben razvijati alg. z metodeli in vladaj, s
LI2 ONB Oy 2 YSIRRRIZY AN 6 WwS3
programiranjaz metodo sestopanja ter z metodd

After completing the course the student will:

-- know how to design and analyse algorithms ar
understand the basic complexity classes;

-- be able to design algorithms using the methods
divide and conquer, greedy method, dymic
programming, backtracking, branch and bound;




razveji in omeji;

-- sposoben prepoznati probleme kot linearne
LINE ANJ YSZ NBOf 2A@S &
—-pozr f dz6AY{120A0GS 3

linearne algebre, Fourierove transformacije,
12Y0AYFG2NAG6YS 2LIGAYA

-all2az2o0Sy alvyzaidzeyS3al
ustreznih podatkovnih struktur, in analiziranja
njihove zahtevnosti;

--pozral osnovne pojme o N#@ S O1 A K LJN
YSG2RI K y2AK2@S3lI NBO
Uporaba:

'LI2NI O Yyl dzSYAK LINAY

algoritmov in njihovem programiranju.
Refleksija:

wlk T dzySglryasS 2ay2@yAik
algoritmov in razumevanije njihowdoge pri

NEOS@Iyadz NI} 6dzyal AK LI

Prenosljive spretnostiniso vezane le na en

predmet:

»BY20y 240 ylI6NI2glyel
Ff32NRGYASYS NBOAGOS
dzLI2 NI 6 S y I dz6 SYAK LINRY

NB OA (G @S adzifréni ppfr8riRiSjezik).

-- be able to recognize problems definable as line
programs and solvable with simplex alg.

--understand efficient algorithms for problems of
searching, linear algebra, Fourier transform,
combinatorial gtimiz. and pattern matching;

-- be capable to design algorithms and data
structures for various problems and analyse their
complexities;

-- know the basics of NRard problems and the
methods for solving them.

Application: use of the principles and mettwin
algorithm design and implementation

Reflection: understanding of the basic principles
algorithm design and their role in efficient solving
computational problems

Transferable skills: there are many and useful in
other subjects. For examplthe ability to plan,
design, and implement algorithmic solutions to
various problems (regardless of the programming
language used)

aSi2RS LRd2Sgryel Ay

Learning and teaching methods:

t NEBRI @Fyels R2YF6S yI{
prigl 2 Ko® t 2dzRI NSl 2SS vy
samostojnem delu pri vajah, seminarskih in
R2YlI 6AK Yyl f23FKa®

Lectures, tutorial, home works, seminars.

58t SO o

bl 6AYA

20SyeaS@dt yeal Weight(in%) Assessment:




bl 6AYY LIA&AYA Al LA Type: exam, oratoursework, project
naloge, projekt

Sprotno preverjanje: 50% . )
Continuing:homework, project work

R2YI 6S yIf23S3 LN

Y2Y 6y 2 LINGGE dRilizgie S 50%

Final:written and oral exam

Ocene: €10 pozitivno, 5 negativno

(v skladu s Statutom UL).
Grading: 610 pass, 5 fall

(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t St yrelLR2YSYoyS2OAK RSt

2L.9WX ! ®X {[LxbLYZ . ®3 wh. L2 . o ¢Raille@emputl S
31(8/9):[900}912, 2005.

{1 [ L{¢eLhZ !'dx 2L.9WZ | ®X +*9b| Dht![ X {dZ wh. L
Grids : an extesion to GridSimConcurr. comput20(13):15941609, 2008.

¢twh. 9/ wodr ~¢9wYX adr wh. L2 . & /2YLdzil GAz2Yy]
PetrovGalerkin methodsComput. struct.87(1/2):8190, 2009.

aLl 9[ L23 WX -attributelprdbiems.Gompatt Gitiizoapph7(3):553566, 2010.

aLl 9[L2Z WX al!l Wh,; . Z -dtageflexiblecholcedbp@oblems dnBer wntertainty. >
Eur. J. Oper. Res201(2):399403, 2010

Celotna bibligrafija je dostopna na SICRISu:

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



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

l'2bL b!2w¢ tw95a9c¢c¢! K [/ hl w{9 {,]
Predmet: Operacijski sistemi
Course title: Operating Systems
~0dzRA2&1 A LINR: ~ddzRA2a1l & Letnik Semester
Study programme and level Study field Academic year Semester
P'YADBSNI AGSGyYA
LINDS adGz2LlyeaS ni smei 2 poletni
informatika
University study programme _
Computer and Information Scieng none 2 spring
1st cycle

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmeta University course code: 63217
Predavanja Seminar Vaje YEAYAG Druvgt_a: Obhvke Samost. delo
. . Laboratory -
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINEPFP RNXIP . 2NHzi w20A6

Jeziki / Predavanja / Lecturesa f 2 Sy O6 Ay |
Languages: Slovene

Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene

t2322A 1 @1ftadz6AGSP ( Prerequisites:
OlidZRA2ATAK 200STy2aiAr’



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

Predavanja:
1. Uvod: zgodovina OS, komponente OS, osno
2 2NHIYyAT I OA2A NIG6OP &

2. Strukture v OS: komponente in servisi OS,
sistemski klici, sistemski programi, navidezni str
razvoj OS

3. P[ocesi: proces, operacije na procesih,
NI T ONO6F yesS

4 Nit:nii = Y2 RSt A
sistemov

pd® wki @NO6FyaSY | NRGS
NI T ONOG6FyeaS yAGAI LINR

BSEYAGY ]

6. Komunikacija: vrste medprocesne komunikag
& (i NXoQsfmalgc, P2P

T® {AYKNBYAT I OA2IY LN
NBIGAS Z aSYIFF2NBAZ (fl &
problemi, monitoriji,...

ye® {YNIyA 202SYY LINBL]
I FTylF@lryaSs NBOS@IyeS

9. Glavni in navidezni pomnilnik: menjavanje,
dodeljevanje, odstranjevanje, segmentacija,...
Mn® 51 2 0 &totgka, ddstbp maPer
a2dzZL2NF oz TIFO6AGEZT A
MM® t2Y20YA LER2YYALYA]
upravljanje s prostorom,...

12. Vhodneizhodni sistem: strojna oprema,
vmesnik uporV/I, V/I in jedro

Mo® %l O6AGHYRFES O Ny ZRli
LINSGy2aSs I NALIG23INF TAR2

Predavanja:

1. Introduction: hstory of OS, components of OS
computersystem structures

2. Operatingsystem structures: OS components
and services, system calls, system programs, virt
machines, OS design

3. Processes: process, operations on processes
scheduling

4. Threads: thread, multithreading models, exam
operating systems

5. Scheduling: scheduling criteria and algorithms
thread scheduling, example OS

6. Communication: models of interprocess
communication, clienserver, P2P

7. Synchronization: critéd-section problem,
solutions, semaphore, classical synch. problems,
monitors, ...

8. Deadlocks: deadlock prevention, avoidance, g
detection, recovery from deadlocks,...

9. Main and virtual memory: swapping, allocatior
paging, segmentation,...

10. Fig-systems: file, access, ditrectory, sharing,
protection, filesystem implementation,...

11. Massstorage: discs, disc scheduling, figgace
management,...

12. 1/0 system: I/O hardware, application 1/O
interface, 1/0 and kernel

13. Protection and securitgoals, principles, acceg
matrix, threats, cryptography, firevall ...




14. OS in porazdeljeni sistemi: problemi zaradi
L2 N} T RSt 2Sy2aiisx NBOA

Mp® h{ AYy VyIYSyalir aa
OS in multimedija, trendi

16. Izbrani primeri sodobnih OSoflo obravnavan

GdzRA LINA G261FK 1T 32N2
Vaje:
bl @glaFlK 62R2 O0dzRSy

podana na predavanjih. Snov bodo uporabili za
NEOS@GIyaS LINI1UABYAK
6SYSNJ) 62 L}RdzZRI NB1 VYI

L2Y26A EXBUSYSZ@BONI { )
YIEy2O0AK LINZINI Y2Q oidz
GdzRA 20480y S20S LINE3IN]

Naloge bodo definirane tako, da se bodo
YIERINI2S@OItS Ay R2LRf
OsS.

~0dzRSyiaS o2
52YI6S Ay &s
bl YSY R2YIl 6A
2Y2326A0A% R @ LINI 1 a

RSftdz226 h{ FtfA yaS3iz2g
s problematiko operacijskih sistemov.

14. OS and distributed systems: problems, soluti
trends

15. OS and in speciplirpose systems: redime
systems, OS and multimedia, trends

16. Selected examples of OS (willdxglained
above).

Tutorial:

Students will use the topics given during the
lectures to independently solve practical problem
(with the assistance of the TAs if needed). They
implement several smaller programs (home work|
as well as larger prograngseminars) 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 ar
independently practice the design and
implementation of a simple operating system.

Temeljni literatura in viri / Readings:

1 A. Silberschatz et al.: Operating systems concéjiey, 2007.

T . w20A06Y

Dodatna literatura

h LOSN@radin 2 & 1 A

AA&a0SYA

1. A. Tanenbaum, A. Woodhull: Operatsygtems: design and implementatidPrenticeHall, 2006.

Cilji in kompetence:

Objectives and competences:




/I At2 LINBRYSGlI 2S5 LRRIG
A2R20YAK 2LISN}YOA2AAK
NI} T fASYAK O NiBtemowporetadodry]
strojno in programsko opremo ter uporabnikom);
pojasniti naloge, zgradbo, delovanje, implementacij
a2RSt 20l yeS aSail gyiak
s trendi in razvojnimi alternativami OS.

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

t NEBROARSYA OGdRA2E1TA |

Intended learning outcomes:

~0dzRSYy G 02 LR 2LINI of 2
- poznal zgodovinski razvoj @&njegovih

komponent;
- poznal vlogo in rabo sistemski klicev;

- poznal vilogo in rabo procesov, niti in algoritmo
I yeAK2@2 NI ONDSIye
- poznal vrste medprocesne komunikacije in
sinhronizacije;

LRTYEFE 1f1FaA6YyS LINRO
proble¥ { NAGAGYAK 2RAS] 2¢
NBEOSGIyal a aSYl T2NEBA

- poznal vlogo in delovanje navideznega
LRYYATfYALFE RFEG20G3S6YyS
vhodno/izhodnega sistema;
-LR2TYyEFEE yE6AYS T R2aS8
- poznal izbrane sodobne OS .
Refleksija:

Razumevanje osnovnih principov delovanja
sodobnih operacijskih sistemov in razumevanje
Y2AK2@S @t23S @ a2R20
Prenosljive spretnostiniso vezane le na en
predmet:

[ 028 ylI6NI2@8Fya2aS Ay
opreme (npr, zbirnikov, nalagalnikov,

L2 ST 201t yAl120 A2y At
nov OS.

After the completion of the course the student wil

- know the historical development of OS and its
components;

- understand the role and use of sistem calls;

- understand the role and use of processes, threx
and their scheduling algorithms;

- understand the methods of process
communication and synchronization;

- understand the classical problems of
sinhronization, such as The Critical Section Prob
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 th@®S works and how togethe
with hardware makes a computer system useful.

Transferable skills:

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

aSi2RS LRdz6S@tFyalt Ay «

Learning and teaching methods:




t NEBRIGFyal > R2YIF68S yI {|Lectures, tutorial, homeorks, seminars.
LINA & 21 Ko t 2dzRIF NB] 2
Al vyzaiz2ey8y RSt dz LINA
seminarskih nalogah.

55tS0 o
bFr6AYyA 20Sya2S@l yal Weight(in%) Assessment:

blr6Ay O6LAAYA Al LRI Type (exam, oral, coursework, project):
naloge, projekt):

Sprotno preverjanjd R2 Y 6 Sy I 50%
kolokviji in projektno delo)

Y2Y 6y 2 LINGSGB NBIizgig S

Continuing(homework, project work)

50% . .
Final(written and oral exam)
Ocene: €10 pozitivno, 5 negativno

(v skladu s Statutom UL).
Grading: 610 pass, 5 fall

according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylelLR2YSYoySeOiAkK RSt

2L.9WS ! ®3 {[LzbLYZ . ®X wh.L23 .o ¢Rabillezempur S
31(8/9):[900}912, 2005.

{!'[L{¢LhZ ! & 2L.9WZ ! & +*9b! Dht![X {®Z wh.L
Grids: an extension to GridSi@oncurr. comput20(13):15911609, 2008.

¢wh. 9/ X wdI ~¢9wYXI ad> wh. L2 . dnoft Wesdiass idcadl 2 v
Petro+Galerkin methodsComput. struct.87(1/2):8190, 2009.

alLl 9[ L2535 W®S -attributelpdiiems GompDtt Gptinizoapps7(3):553566, 2010.

aLl9[ L2 Wox all Wh, . 2 -dtageflexiblechocebpBollems upder undertaint. >
Eur. J. Oper. Res201(2):399403, 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&id=5202

2oL 2we tw95a9¢! k /hlw{9 {., [T
Predmet: Tehnologija programske opreme
Course title: Software Engineering
~0dzRA2&1 A LINR: ~ddzRA2a1l & Letnik Semester

Study programme and level

Study field Academic year Semester

UniverzitetniO i dzRA 2a 1 }
LINDS adGz2LlyeaS
informatika

Interdisciplinarni univerzitetni
OldzRA2a1 A LI
Upravna informatika
prve stopnje

ni smeri 3 poletni

University study programme
Computer and Information Scieng
1st cycle

Interdisciplinary university study
programme in Administrative
Informatics % cycle

none 3 spring

Vrsta predmeta / Course type

obvezni predmet tompulsorycourse

Univerzitetna koda predmetd University course code: 63256
Predavanja Seminar Vaje YEAYAG Druvgt-a: obI[ke Samost. delo
Ou dzR A ECTS
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 10 20 / / 105 6

Nosilec predmeta / Lecturer:

Jeziki /

Languages:

prof. dr. Viljana I Ky A 6

Predavanja / Lectureg

5t 20SYOB6AYL

Slovene

Vaje / Tutorial:

at 20SYyO6AYl
Slovene



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

t2322A 1 @1ftadz6A0SP ( Prerequisites:
OldzRACA|TAK 200STy2aiar’

Vsebina: Content (Syllabus outline):
predavanja: lectures:

Temeljne vsebine: Core topics:

1 Osnovni koncepti
1 Kaj je tehnologija programske opreme
i Faze v razvoju programske opreme
1 Modeli razvojnega procesa (npr. slapovr
inkrementalni, agilni)
1 Orodja in okolja za razvoj programske opren

! LN @f 2lyeS 12yFA3

1 Avtomatizirana gradnja in zvezna
integracija

f hNBR2F T LRY26 LN
(orodja CASE)

1 Opredelitev zahtev
9 Ugotavljanje zahtev
9 Dokumentiranje zahtev
1 Nefunkcionalne zahteve
9 Ovrednotenje in uporabapecifikacije
zahtev
1 Modeliranje
T YtElFraAdyS GSKYyA1S 6
razmerja, diagrami podatkovnih tokov,
diagrami prehajanja stanj)
1 Jezik UML
T blF6NI2dFyaS LINRPINI Y]
TtNAYOALA yIENLI2Gt Y
larnost, delitev odgovornostskrivanje
detajlov, sklopljenost in povezanost,
ponovna uporaba)
T YElFLAA6YS YSG2RS naha
dekompozicija, strukturirane metode)
f hoaS{dy2 dzaAYSNEBSY!
(RUP)

TbléNI23FtalA @1 2ND

1. Basic concepts
a. What is Softvare Engineering
b. Phases in the development of software
c. Software process models (e.g., waterfall,
incremental, agile)
2. Software engineering tools and environments
a. Configuration management and version
control
b. Automated builds and continuous
integration
c. Reguiements analysis and design modeli
tools (CASE tools)
3. Requirements engineering
a. Reguirements elicitation
b. Requirements documentation
c. Nonfunctional requirements
d. Evaluation and use of requirements
specifications
4. Modeling
a. Classic modeling techniques (entity-
relationship diagrams, data flow diagrams
finite state machines)
b. The Unified Modeling Language
5. Software design
a. Software design principles (abstraction,
modularity, separation of concerns,
information hiding, coupling and cohesion
reuse)
b. Classicallesign methods (functional
decomposition, data flow design)
c. Objectoriented analysis and design
(Rational Unified Process)
d. Design patterns




1 Programiranje
9 Dobre prakse (defenzivno programiranje
varno programiranje, uporaba
mehanizmov za lovljenje izjem,
prestrukturiranje kode)
i Standardi kodiranja
i Strategije za integracijo
9 Testiranje programske opreme
T ¢SAGANIya2S Ay OhOf
1 Strukturirani pregledi
9 Testiranje enot, integracijsko testiranje,
testiranje funkcionalnosti, sistemsko
testiranje
1 ¢SaGANIy2S L2 YSi2
1 Regresijsko testiranje in avtomatizacija
testiranja
I Testno voden razvoj
T 1T RNOSGlIyeS Ay yI R3AN

| Glavni vzroki problemov pr @1 R ND
1 %yl 6Afty2aGA LINEINI
LINAYSNY I 11 @1 RNDS

T hoNIXiGy2 AyOSYyANRBRGOD
9 Ponovna uporaba programske opreme

Izbirne vsebine:

T a2RStA T ATo62fta20lya

procesa

1 CMMI (Capability Maturity Model
Integration) for Development

1 PSP (Presonal Software Process)

1 TSP (Team Software Porcess)

9 Agilni in vitki razvoj programske opreme

1 Scrum

1 Extreme Programming

1 Kanban

T ! Nr@y23S0SyasS | IAt
vaje:
{1dzZLAAy a1 2 RSt2 yI LINEP

NEIfyAY® t Ne2S14S f1
potrditi pa jih morata nosilec predmeta in asiste
Lahko pa problem definira nosilec predmets
a2RSt 20 yedz | dza G NB 1
skupin je2 YS2Sy Il yI  OUGANR
lahko sami izbirajo, s kom bodo delali. Vsaka sky
Y 2 NJ R2f26A0A ©@2Re2 |
katere meni, da so potrebne za realizacijo proje
~0dzRSYyiS &LRRoOodz2I Y23

6. Software construction
a. Coding practices (defensive coding practi
secure coding practices, use of exception
handing mechanisms, refactoring)
b. Coding standards
c. Integration strategies
7. Software testing
a. Testing and the software life cycle
b. Inspections and walkthroughs
c. Unit, integration, validation, and system
testing
d. Blackbox and whitebox testing techniques
e. Regressiondsting and test automation
f. Testdriven development

8. Software maintenance and evolution
a. Major causes of maintenance problems
b. Characteristics of maintainable software
c. Reverse engineering and refactoring
d. Software reuse

Elective topics:

9. Process improvememhodels
a. CMMI (Capability Maturity Model
Integration) for Development
b. PSP (Personal Software Process)
c. TSP (Team Software Process)

10. Agile and lean software development
a. Scrum
b. Extreme Programming
c. Kanban
d. Balancing agility and discipline

lab practice:

Teamwork on almost real projects. Projects can |
proposed by students themselves and approved
instructors or can be defined by teacher in co
operation with real customerssroup sizes are
restricted to four and students are given the




izven ur, kiso po urniku predvidene za izved
predmeta. Za spremljanje dela na projek
RSTAYANI Y2 YS2yAl1S o]
OlGdzRSYy GiA L1l 0S22x 11}
nasvete za nadaljnje delo.

opportunity to decide who they should work with.
Each group is asked to nominate a Project Mana
and identify specific roles which they feel will be
important in managing the group. Students are
encouraged to work on the project outside the
officially scheduled hours. €he are several
progress meetings (milestones) with the tutor
before the final presentation takes place.

Temeljni literatura in viri / Readings:

1. H.van Vliet: Software Engineering, Third Edition, John Wiley & Sons, 2008.
2. 1. Jacobson, G. BoochRumbaugh: The unified software development process, Adeigesley,

1999.
Dodatno:

3. M. Seidl, M. Scholz, C. Huemer, G. Kappel: UML @ Classroom, An Introduction t@Obijred

Modeling, Springer, 2015.

4. CMMI for Development (CMMDEV), Version 1.3 CMUISI10TR033, Software Engimging

Institute, Carnegie Mellon University, 2010.

5. K. Schwaber: Agile Project Management with Scrum, Microsoft Press, 2004.

Cilji in kompetence:

Objectives and competences:

Cilj predmeta je predstaviti pregled aktivnosti v
Or@t 2Sy24a1SY OA1fdz NI
potrebne ne glede na to, kateri model razvojneg
procesa se uporablja. Da bi obvladali te aktivnos
OldzRSyiGaS 12YO0AYANI 22
LINJ | Gdelénynk {Ekoraj) realnem projektu.

Predvidene kompetence:

1 sposobnost opredelitve, razumevanja in
NEOS@Iyeal {1NBlFGADYAK
L2 RNRBG62dz NI 6dzy I £ yAOU

1 sposobnost uporabe pridobljenega znanja p
aly2aitG22ySyY RG66HzyAbBY
TYylLyaiodSyAK LINROf SY?2
NI 6dzyt £t yAOQUGUDBI AYy AYyTF
nadgradnje pridobljenega znanja,

1 sposobnost skupinskega dela v profesionaln
RSt 20ySY 212ft2dzZT @2R
skupine;

1 sposobnost administrativnega vodenja
procesov, povezanih z raziskovanjem,
AYRdzAGNA 225 Al 20NI OF

1 sposobnost razumevanja in uporabe znanja

NI} Gdzyk t yAOUGDE Ay AYT

The aim of the course is to provide an overview G
activities in the software development life cycle tf
must be preformed regardless of the process mo
used. In order to master these activities, the
students combine theoretical knowledge with
practical work on a quasgkeal software project.

The competences the students gain are:

1 the ability to define, understand and solve
creative professional challenges in computer
and information science;

1 the ability to apply acquired knowledge in
independentwork for solving technical and
scientific problems in computer and informati
science; the ability to upgrade acquired
knowledge.

1 the ability of teamwork within the professiona
environment; management of a small
professional team;

1 the ability for adminigative management of
processes related to research, industry,
education and other fields;

1 the ability to understand and apply computer
and information science knowledge to other




0SKYAG6YAK Ay NBtSIIy
organizacijske vede ipd.);

LINI | G A 6 Y Sprefnaéti, go@ebne kay
dza LISOy 2 aiNRB]120y2 RS
NI 6dzy I t yAOUBI AYy AyT

alyzatzay2 NBOSOIyzaS§
AYOSYANBR{AK Ay 2NAIY
LR GLINBG6yYy2 T KUiS@OYyAK
L2 RNR 62dz NI 6 dzy lkd. y A O

technical and relevant fields (economics,
organisational science, etc);

1 practical knowledge and skills of computer
hardware, software and information technolog
necessary for successful professional work in
computer and information science;

1 the ability to tackle demanding developmenta
engineering, and organisational tasks as asl|
moderately demanding research tasks in thei
fields of study.

t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:

t

Y20S8yyY

dza LSOy SY 1T 1fads1] dz

9 poznati in razumeti aktivhosti v
OA ot 2Sy2al Sivgramske  dz
opreme

T LRTYFGA Ay NITdzySi
razvoju programske opreme

T LRTIYIFIGA ylIaLRYSYoy
razvoj programske opreme

1 poznati in razumeti kriterije, ki vplivajo na
izbor in prilagoditev razvojne metodologi

1 uporabljatidiagramske tehnike za
modeliranje novega sistema

9 razviti sposobnosti za skupinsko delo,
@2RSy2Ss yI6NI20y
pripravo predstavitev in medosebno
komunicranje, iskanje informacij, pisno ir
dzady2 LER2NRBG6Fy2S

9 uporabiti pridobljeno znanje prazvoju
realnih softverskih projektov

After the compeltion of the course a student will
able to:

M know and understand activities in the
software development life cycle

1 know and understand different approache
to software development

1 know the mostimportant software
development methodologies

M know and understand the criteria that affe
the choice and adaptation of the
development methodology

1 use diagramming techniques for system
modelling

1 develop professional skills like teamwork,
management/leadensip, planning and
organizing, presentation and
communication, information search, writte
and oral reporting

1 apply acquired knowledge in the context ¢
a real software development project

aSi2RS LRdzSgryel Ay

Learning and teachinghethods:




 Predavanjd | { GA@y2 dzRSt S Lectureswith active participation on the part of
ONI T EF3FT RA&AldAAZIE 3 students (explanation, discussion, questions,
NEOS@IFyaS LINRofSY200 examples, problem solving).

f Laboratorijskevajé a { dzLJAy al 2 R Lab practicdteamwork on an quasieal
LINE2S{ilGdz NI T @22 LINP software development project that serves as
120 OddzRA2F LINA YSNI case study for illustration of required activities
aktivnosti). Consultationgdiscussion, additional

1 Konsultacij€diskusija, dodatna razlaga, explnation, answers to specific questions)
20Nl Oyl @1 ALISOATFAGYA

55tS0O o
bFr6AYyA 20SyaS@I yal Weight(in%) Assessment:
blF6AY O6LIAAYA Al LA Type (examination, oral, coursework,

naloge, projekt):

Sprotno preverjanjeseminarske naloge,
delo na projektu

Y2Y 6y 2

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

project):

Continuing assessmenseminal and projec

50% work

LINGSW BOME | v 2 S Final assessmentyritten exam

50%
Grading: 610 pass, 5 fall

(according to the rulesf University of
Ljubljana).

Reference nosilca / Lecturer's references:

t SG ylr2LR2YSYoyS20OAK RSt

1. a!l bL2X zAf2lyd | Ol LJaG2yS 02 dz2NA S IEEN trahsJefiFfeld
2012, vol. 55, no. 1, str. 9906.

2.allbL2X #Af2lyZ 1 hzx9[ W3S ¢2YFOd hy d& dyst3oftw
Sep. 2012, vol. 85, no. 9, str. 263@95.

3.allbL2x xzAfta2lyzs ¢! . Y! w3 b l-haseddoftvara BdjesEiddioyics anl
Electrich Engineering2012, vol. 18, no. 8, str. 7.

4. al Il bL2 =xAf2Fyd ¢SI OKprofeat wdrkD Blitdhts' (pdtdeiialzal &nd i@a8He
observationsinternational journal of engineering educatid2010, vol. 26, no. 1, str. 96.0.

5. al! 1l bL2Z he=Af[aWlyss ¢I2 Y Od ¢S OKAYy I dza SNJ &i 2 NR

Celotna bibliografija je dostopna I®ICRISu:

http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4767

OFLAad2yS O2dz2NESY
vol. 30, no. 4, str. 9@P15.

Iy I ihtérdafiodal j@umal of éndafesriid el @aticPQUA



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=4767

| 2 bl RTPREDMETACOURSEYLLABUS

Predmet:

Coursttitle:

Diplomskiseminar

Diplomaseminar

~ i dzRpvogranirkstopnja ~ 0 dzR &n@& | | Letnik Semester
Studyprogrammeand level Studyfield Academicyear  Semester
UniverzitetniO (i dzRokograni /

prvestopnjew | 6 dzy' I iy ni smeri 3 letni

informatika
Universitystudy programme
Computerand Information none 3 spring
Sciencelstcycle

Vrstapredmeta/ Coursetype

obveznipredmet/ compulsorycourse

Univerzitetnakodapredmeta/ Universitycoursecode: 63281
Predavanja Seminar Vaje Kiinio ygje Druvgeoblllfe Samost.delo
. : Laboratory Ou dzR A o ECTS
Lectures Seminar Tutorial . Individ. work
work Fieldwork
45 10 5 / / 120 6

Nosilecpredmeta/ Lecturer:

prof. dr. FrancSolinain vsiustreznohabilitirani pedagogi

Jeziki/

Languages: Slovene

Predavanja Lectures]a t 2 Sy O6 Ay |

Vaje/ Tutorial:
Slovene

At 208y O6AYI



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Pogojiza@ | t 2 dadelo azS&bpravljanje
O (i dzR Dl&ezHoatiK

Prerequisites:

Pogojza@ | t 2 dzelsjépigy 3. letnik O (i dzR
~ (i dzRaBk6dpravivseobveznostpri predmetu

O S po&m, ko opravivsepreostaleobveznostna
O (i dzR ApBograngLy

Enrollmentinto 3rd yearof studies.Thecourse
work may be completedin full only after the
studenthaspassedall other requirementsof the
studyprogramme.

Vsebina;

Content(Syllabusoutline):




Predavanja:

Poduko pomenuin potekuizdelavediplomskega
dela.Etikain plagiatorstvo.

1. naloga vsakO (i dzRzBeyeinentorjain temo
diplomskegadela!

Predavanja:

Kakoselotimo iskanjain pregledovanja
relevantneliterature zaizbranotemo. Vizualnain
f 2 3 Aréjghgbesedil.Pisanjestrokovnh
besedil(vrste,struktura, citiranje, priprava,jezik,
recenziranje)Zaznavnén komunikacijske
sposobnostpri 6 f 2 @&ljsldh,otip, govor,
pisavaneverbalnokomuniciranje).

Vaje: GoogleScholarMicrosoft Academic
ResearchWeb of KnowledgeCobssin SICRIS,
ePrints.FRL.aTeXn BibTeX.

2. naloga:vsakO (i dzR@gledaO A NP & NP ¢
teme svojegadiplomskegalelainotemy | LIA (
pregledni6 £ I Yy S{ @

Predavanja:
Pomenobvladovanjaosebneproduktivnosti,
projektnipristopk doseganijlLciljev (tradicionalni,
adaptivniin ekstremniprojekti),
vizualizacijskenetode zakreativneprocese
(miselneskiceitd.). Govornepredstavitve

0 Yy I 6 NJipRo@ghkcijgk@rdtEriali,nastop).
Vaje:oblikovanjed A Y gagnbo®likovanihciljev
diplomskegadelaind2 f 2 6Korgk@vdanjihovo
doseganjeMetode zaosebnoproduktivnost
(GettingThingsDone,Pomodoro) orodjaza
vizualizacijamiselnihvzorcevprodjazapripravo
projekcijskirmaterialov(MSPowerPointimpress,
Prezi).

3. naloga:pripravagovornepredstavitveo temi
diplomskegadela(pregled,problem,y I 6 NJIi 2
NEOAGSPO

Predgovornimnastopomv okviruvajmora
vsebinopredstavitvevsakemuO (i dzR Sotfditi dz
njegovmentor diplomskegalela!
Spodbujasediskusijgpo govornihnastopih!

Predavanja:

Znansteno publiciranje(konferencerevije,
knjige,elektronskepublikacije ,odprt dostop,
recenzije)zmogljivosty SRY NB O 2 I
(komuniciranjepkoljazasodelovanjepodatkovne
zbirke,znanstvenan strokovnasocialna2 Y NJB ¢

Lectures:

Instructionon the purposeand processof preparing
adiplomathesis.Ethicsand plagiarism.
Homework1: everystudentmustselecta menthor
andatopic of hisdiplomathesis!

Lectures:

Howto start with searchingand studyingthe
relevantliterature for the selectedtopic. Visualand
logicaltext editing. Writing of technicaltexts (types,
structure,citing, preparation,languagereviewing).
Perceptuabnd communicativecapabilitiesof
humans(sight,hearing,touch, speakingwriting,
non-verbalcommunication).

Tutorial: GoogleScholarMicrosoft Academic
Researchywebof Knowledge Cobissand SICRIS,
ePrints.FRILaTeXandBibTeX.

Homework?2: everystudentwrites an overview
article on the topic of hisdiplomathesis.

Lectures:

Managingof personalproductivity, projectbased
approachto reachinggoals(traditional,adaptive
andextremeprojects),visualizatiormethodsfor
creativeprocessegmind mapsetc.).Oral
presentationgplanning projectionmaterials,
presentation).

Tutorial: outline of clearlydefinedgoalsof the
diplomathesisanddefinition of stepsin reaching
thesegoals.Methodsfor personalproductivity
(GettingThingsDone,Pomodoro) tools for
visualizatiorof mind maps,tools for preparationof
projectionmaterials(MSPowerPointJmpress,
Prezi).

Homework3: preparationof oral presentationon
the diplomathesis(overview,problem, solution).
Beforethe oral presentationin the frameworkof
the tutorial everystudentmustget an approavalof
the contentsof the presentationfrom hisdiploma
menthor! Discussiomafter eachpresentationis
encouraged!

Lectures:

Scientifigpublicaton (conferencesjournals,books,
e-publications popenaccessreviews) resourcedn
the Internet (communicationfools for cooperation,
databasesscientificsocialnetworks),protection of
intellectualproperty (patents,licencesauthor
rights),creatvity andcareerplanning.




I I O itklekiualnelastnine(patenti, licence,
avtorskepravice) kreativnostiny | 6 NIi 2 @ |
kariere.

Vaje:individualnoposvetovanjez asistentio
diplomskemdelu ¢ tutorskiy linddela.

4. naloga:O (i dzR&vaviosnuteksvojega
diplomskegalelav cilinemformatusLJ2 Y2 § 2
ustreznegavzorcakibo ustreznoNJ 1 6 tn& y
poglavja Pregledniianekin literaturo O 8strezno
@1 t \&Eddkénient.Pritistih poglavjih ki O e
bododo koncanapisanaii shddolos Rorake ki
gabodopripeljalidoT | | f @pdathgkégadela.

Izdelavain zagovor diplomskegadela: Poleg
predavanjzajemapredmettudi izdelavoin
zagovordiplomskegalelav sodelovanjuz
izbranimmentorjem.

Tutorial: individualconsultationwith assistants
aboutthe diplomathesisq tutor approach.
Homework4: everystudentpreparesthe outline of
his/hersdiplomathesisin the final format with the
help of the necessargemplate by givingthe
chapterstructure. Theoverviewarticle and
literature mustbe alreadyintegratedin the thesis
outline. Forthe unfinishedchapters clearsteps
mustbe outlined what needsto be donein orderto
finishthe diplomathesis.

Completionand defenseof the diplomathesis:in
additionto the lectures,the courseincludes
individualwork on the diplomathesisunderthe
supervisioron the thesisadvisor.




Temeljniliteratura in viri / Readings:

1. M. Hladnik.
t NI | dpisodnjkali~ 2 $trbkovnegaubesedovanjag. spremenjenazd.,Filozofskdakulteta,
Univerzav Ljubljani,Ljubljana,2002.
2. R.K.WysockiR.McGary EffectiveProjectManagement,Traditional Adaptive Extreme 3rd Edition.
Wiley,Indianapolis)N, 2003.
. D.Allen.GettingThingsDore: TheArt of StressFreeProductivity.PenguinBooks,2001.
. internetni viri zapreiskovanjeznanstvenditerature (GoogleScholarMicrosoft AcademidResearch,
Webof KnowledgeCobissSICRIS).
5. TobiasOetikerHubertPartl, Irene Hynain ElisabethSchlegh a f 2 @3B & PRI NBRNII
t £ SadBgal2]l v AAc 9 2006 X

A~ W

Ciljiin kompetence: Objectivesand competences:




Ciljpredmetaje izdelavadiplomskegadela,

T 1 Battrgeya® i dzR ApBograngly

~ (i dzR 8 § {i ha¥t@ikturirany I Gpfipgljati
vseO (i dzR &yiabr® napisanegaliplomskega
dela,v skladuz vsemistrokovnimin S G A 6 y A
zahtevami

Okvirdiplomskegaeminarjabo poskrbel,dasena
projektniy I dakij¢"delanadiplomskemdelu.
Mentor pri diplomskemdelu, ki sigabo O G dzR S
moralizbrati,boimelviogoy | N2 6&kibd skupd
sO (i dzR SdéfinizaNemo diplomskegadela.
Diplomskiseminarpabo poskrbeldabo delona
diplomskemdelu napredovalgpo predvidenem
terminskemy’ I 6 iNBadzS (i 2 R 2piirde@h 2
YIESGAY ®

Povsebinskplati bo torej delo posameznega

O (i dzR\BoKvirddiplomskegaseminarjaR 2 t 2
Znjegovoizbranodiplomskotemo, predavanjgpa
bodopokrilad LJ Zrayjdo tem, kakoselotiti
tegadelain nakajje potrebno paziti (organizacija
dela,osebra produktivnost,preiskovanje
literature, spletnezmogljivostipisanje citiranje,
ocenjevanjepbjavljanje,govornepredstavitve,
intelektualnalastnina,etika).Vajepri predmetu
pabodo poskrbeledabodorezultatiO (i dzR S v
delasprotiin skrbnopregledanivsajpo formalni
plati, tako dasebodo mentorji diplomskihdel
lahko2 & NB R # ta@sgiinskavidike.

Ciljpredmetaje tudi pretokidej in krepitev
kolektivaznotrajgeneracijena osnovidiskusijpo
ustnihnastopih.

Thegoalof the courseisto write the diploma
thesis.

Within the coursewe direct a studentin structured
wayto asuccessfullgompleteddiplomathesis
whichmeetsall the requiredprofessionabnd
ethicalstandards.

Theframeworkof this coursewill assurethat the
studerts will take a projectbasedapproachto their
diplomatheses.Thethesisadvisorselectedby the
studentfrom amongthe facultywill, togetherwith
the student,definethe topic of the thesis.The
Diplomaseminarwill assurethat the work on the
thesiswill progressaccordingo the defined
scheduleandusingproper methodology.

Theactualwork of eachstudentin this diploma
seminarwill be determinedby the selectionof his
diplomatopic, while the lectureswill covergeneral
knowledgeon how to approad this work
(organizatiorof work, personalproductivity,
searchingpf literature, Internetresourcesyriting,
citing, reviewing,publishing,oral presentations,
intellectualproperty, ethics).Tutorialswill assure
that all resultsof the student'swork will be
carefullyandtimely evaluatedat leaston formal
basis,sothat the mentorsof diplomatheseswill be
ableto concentratesolelyon the actualcontents.

Thegoalof the seminaris alsoto encouragethe
flow of ideasand discussionsvithin each
generationof studentsafter oral presentations.

PredvideniO (i dzRr&z8l&at} A

Intendedlearningoutcomes:




Znanjein razumevanije:

vizualnoinf 2 3 Airéjghtekstov,strokovni
jezik,akademsk@ubliciranje bibliometrija,
intelektualnalastnina(patenti, licence avtorske
pravice) etikain plagiatorstvo projektni pristop k
doseganjwcilievo | f | addptvgiih ekstremni
projekti), delov skupini,javnokomuniciranje
(ustno,tradicionalnimedij, Y SRY NB 02 S 0
kreativnostiny I 6 NJIi Rafdrey 2 S

Uporaba:
Orodjazapisanjeakademskiiekstov(LaTeX,
BibTeX)orodja zaiskanjein pregledovanje
literature (GoogleScholarMicrosoft Academic
Researchywebof Knowledge Cobissn SICRIS),
orodjazagovornepredstavitve(MSPowerPoint,
Impress Prezi) sistemiosebneproduktivnosti
(GettingThingsDone,Pomodoro) okoljaza
sodelovanjenaY S R Y NJBddakdxhezbirke.

Refleksija:

Spoznanjedaje dza LJSkOnguRiciranjeo
rezultatihsvojegadelapredpogojzanjegovo
ustreznovrednotenje.

Prenoslive spretnosti- nisovezande naen
predmet:
Iskanjeinformacij,sposobnospredstavitve

R 2 & S Opisaidlikiin v obliki ustne
prezentacijesonujendeldobreA y OS y A N&
izobrazbe.

Knowledgeand understanding:
visualandlogicaltext editing, technicallanguage,
academiqublishing bibliometry,intellectual
property (patents,licencesauthor rights),ethics
andplagiarismprojectapproachto achievinggoals
(classicaladaptiveand extremeprojects),work in
groups,publiccommunication(oral, traditional
media, Internet), creativityand careerplanning.

Application:

Toolsfor writing of academidexts (LaTeXBibTeX),
tools for searchingand overviewingliterature
(GoogleScholarMicrosoft AcademidResearch,
Webof Knowledge Cobissand SCRIS}pols for
oral presentationgMSPowerPoint,Impress,
Prezi) systemdor personalproductivity (Getting
ThingsDone,Pomodoro),

environmentsfor cooperationon the Internet,
databasedor research.

Reflection:

Realizatiorthat successfutommuncationof the
resultsof 2 Yy S@réwork is anecessary
prerequisitefor its properassessment.

Transferableskills:

SearcHhor information, the ability to presentresults
in written form andin the form of oral
presentationsare anessentiapart of anygood
engineeringeducation.

Metode poud S @ HndZISy 21 Y

Learningand teachingmethods:

Individualnodelo zmentorjem.
PredavanjalLJNJ { uajeBugt@minastopi,
seminarski/ | 6d&lapriR 2 Y | r@albgsh,
tutorskiy | é&dala/

Individualwork with thesisadvisor.Lecturesand
tutorials, oral presentationshomeworksandtutor
basedinstruction.




5 St (B4

b I 6 dcghfevanja: Weight(in%)  Assessment:

2. naloga(preglednidanek) 10% Homework2

3. naloga(govorninastop) 10% Homework3

4. naloga(osnutekdipl. dela) 10% Homework4

pisnitest o snovis predavan; 10% Written test
napisanadiplomskodelo 40% Written diplomathesis
zagovordiplomskegalela 20% Defense
Ocene6-10pozitivno,5 negativno Grading:6-10 pass 5 fail

(v skladus StatutomUL). (accordingo UniversityStatute).

Referencenosilca/ Lecturer'sreferences:

Delg, ki ilustrirajo O A Ma&2pponNJ 1 f t&nd kfji fé nosilecobravnavalv svojihdelih:

1. F.SolinaandR.BajcsyRecovenof parametricmodelsfrom rangeimages:Thecasefor superquadrics
with globaldeformations.IEEH ransaction®n PatternAnalysisand Machinelntelligence PAM}
12(2):131147,1990.

2. A.WI 1A LedhardisF.Solina.Segmentatiorand Recovenof Superquadricsjolume20 of
Computationaimagingandvision.Kluwer,Dordrecth,2010.

3. AWI 1K SolthalL ~ | .&serinterfacefor abetter eye contactin videoconferencingDisplaysi6:
25¢36, 2017.

4. B.BatageljF.SolinaPreservatiorof aninteractivecomputerbasedart installatiort a casestudy.
Internationaljournal of arts & technology10 (3): 206-230,2017.

5. AWl {M.Er5,Ea A K I 24 {222\ eliAEBdlina Volumetricmodelsfrom 3Dpoint clouds:The
casestudyof sarcophagcargofrom a 2nd/3rd century ADRomanshipwrecknear Sutivanon island
Brad Groatia Journalof Archaeologicabciences2 (October2015:143¢152, 2015.

6. E Pavline. ElsnerT. JagodnikB. BatageljF. Solina Fromillustrationsto aninteractiveart
installation.Journalof Information, Communicatiorand Ethicsin Societyl3(2): 130-145, 2015.

7. F Solina15secondof fame.Leonardo37 (2): 105110, 2004.

Nosilege bil urednikO G S @zbdrmykdvik dvehrevij, mentor pri 12 doktoratih, 40 magisterijih, 140
diplomah.

Lecturerwaseditor of severalproceedingsandtwo journals,advisorof 12 PhDtheses,

40 masterthesesand 140diplomaworks.

Celotnabibliografijaje dostopnana SICRISu:
http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6749



http://sicris.izum.si/search/rsr.aspx?lang=slv&id=6749

l'2bL b!2w¢ tw95a9c¢c¢! K [/ hl w{9 {,]
Predmet: al GSYIFHGA6y2 Y2RSEtANIyeS
Course title: Mathematical Modeling

~0dzZRA2a1A LINR: ~GdzRA2a|l a Letnik Semester
Study programme and level Study field Academic year Semester
P YADBSNI AGSGyYA
LINDS adGz2LlyasS v ni smei 2 poletni
informatika
University study programme _
Computer and Information Scieng none 2 spring
1st cycle

Vrsta predmeta / Course type

izbirni predmet / electivecourse

Univerzitetna koda predmetd University course code: 63219
Predavanja Seminar Vaje YEAYAG Druvgt-a: obI[ke Samost. delo
Ou dzR A ECTS
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
LINE TP RNI KoS®D]+ aNI Y2N

Nosilec predmeta / Lecturer:

Jeziki / Predavanja / Lectured f 2 Sy O6 A Y |
Languages: Slovene

Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene

t2322A 11 @1f2dz6A0GSQ@ ¢ Prerequisites:
OlidZRA2a1AK 200STy2aiA>



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Content (Syllabus outline):

Vsebina:
Vsebind  2SYIl R2{1l 2 26450
GSys 1A a2 ftFrK{2 1F2s§

predavanijih se vsako leto predstavi tiste od
navedenih tem, ki so za izdelavo projektov
potrebne (ne pa nujno vsako leto vse navedene
teme).

''@2R @ Yl (S Yanje hdpgke
LINA Y2RStANXye2cdz AY
Geometrijski modeli: parametrizirane

1 NR@dzZf 2S5 NBIdzZ I Ny
GFy3asSyal Ay y2NXYIf§
in volumni, primeri in uporaba,
interpolacija in aproksimacija s krivuljam
zlepki. Rrametrizirane ploskve,
koordinatne krivulje, prva fundamentalng
F2NXI Ay LRONDAYI ©®
[ AYSEFNYA Y2RSEAY {
inverzi, linearne transformacije
6C2dz2NASNBSQOI =
programiranje.

Nelinearni modeli: modé@anje s
Fdzy1 OA2l YA @S6 &LN
optimizacija: lokalni, vezani in globalni
ekstremi. Primeri optimizacijskih modelo
Integrali funkcij dveh spremenljivk.
{02KIFIa0A6YA Y2RSt A
S5AYEFYASBYA Y2RStAY
diferencialh YA Syl 606 YA
LINAYSNRZ TIF6SGyA A
wSO0Sglya2aS RAFTSNByO
Eulerjeva metoda. Linearne diferencialng
SYylL66S Ay arxaidSyYao
AYGSANANIy2S RATFSN
AYDBENRAEYGYS YyigedavD

[ L

t NAYSNRA RAYEFYAGSYAK

The contents of the course represents a rather la
list of topics which are connected to the student
projects. In the lectures, the topics relevant for th
current student projects will be explained (possib
not all topics every year)

- Introduction to mathematical
modelling, computational and modellix
errors.

- Geometric models: grametric curves,
regular and singular points, tangent at
normal, arc length, areas and volume;
examples and applications
interpolationand approximation with
curves, splines. Parametric surfaces,
coordinate curves, first fundamental
form. Triangulations

- Linear models: SVD and PCA, gener
inverses, linear transformations
(Fourier, Laplace wavelet), linear
programming

- Nonlinear modelsmodels with
functions of several variables
Continuousoptimization: local
constrainedand globakxtrema.

- Stochastic models: Markov chains.

- Dynamical modelanodelling with
differential equations and systems,
examples of initial and boundary
problems.Solving order one differentig
equations. Euler method. Linear
differential equations and systems.
Numerical integration. Orbits and
invariant sets of dynamical systems.
Examples

Temeljni literatura in viri / Readings:



. ® hNBfZ

haYEBSYV@XSBEGY S 1 dzft S0l

TF NI 6dzyl €

James Stewart: Calculus: early transcenderfgils edition), Cengage Learning, 2016.

Searle: Linear Models
Paul'sOnline Math NotesDifferential equations

M. Braun: Differential equations and their applications, Springer, 1991.

J. Guckenheimer, P. Holmes: Nonlinear Oscilators, Dynamical Systemsueradi@ns of Vector Fields,
Applied Mathematical Sciences no. 42, Springer, 2002.

Lectures on differential equatiordIT Open CourseWare video.

Cilji in kompetence:

Objectives and competences:

Cilj predmeta je nadgraditi osnovno poznavanje
NI T dzyS$SglryesS LR2a2Y20 Yl
T TKGSOYS2OAYA LR2YAZ
YI S Y| (rodelfaj pojavov v

NI 6dzy I £ yA Ol @dz Ay RNHA
YSG2RS 1T+ NI¥X6dzylyaS R

{LX 20yS 12YLISGSYyOSY

- wllT @AacgryesS alLlRazoy
FYFrEAGASY STl Ay aa
- {L2az2oyz2ad LINByl O

sposobnost pisahj @ R2 Yl 6SY
jeziku.

- Sposobnost uporabe pridobljenega znan
LINA alvyzaiz22ySyYy RS
G§SKYASYAK Ay Tylya
L2 RNRG62dz NI 6dzy | £ yA
nadgraditi pridobljeno znanje.

t NEBRYSliy2 &ALISOATAGYS

- Sposobnost ragmevanja in uporabe znan
& LIR2RNRG62I NI 6dzyl f
RNHZAAK G§SKYAS6YyAK A
(ekonomiji, organizacijskih vedah itd.)

- {lYy2atzey2 NBOSOI
AYOSYANBR|1S Ay 2NAI
zmerno zahtevne radsvalne naloge na
ag22SY LIB2RNERG 2dzo

- wlTdzZY$ada NBEtSOHyGyY
koncepte in jih uporabiti pri modeliranju
L2l @2@ Yyl RNHzZAAK

- Sposobnost implementirati relevantne
YFEdSYFGAG6YS Y2RStE S
algoritmov

The goal of the course ts introduce students to
advanced concepts and tools of mathematical
analysis and demonstrate their application in
mathematical modelling of phenomena in compu
science and in other sciences, as well as the bas
methods for computing solutions of the tined
models.

General competences:

- Developing skills in critical, analytical and
synthetic thinking.

- The ability of knowledge transfer and
writing skills in the native language as we
as a foreign language.

- The ability to apply acquired knowledge ir
independent work for solving technical an
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 toother technical and relevant
fields (economics, organisational science
etc);

- Independently tackle demanding
developmental, engineering, and
organisational tasks as well as moderatel
demanding research tasks in their fields g
study.

- To understand the reivant mathematical
concepts and apply them to model
phenomena in other fields.

- Ability to implement relevant mathematicg
models in the form of computer algorithm



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

t NEROARSYA

Ol dzRA2ETA |

Intended learning outcomes:

TF{ted6]dz 64S3F LINB

f alLl2a206Sy dzZR2 N} of 2l

za modeliranje preprostih pojavov, iskati
NEOAGDHS tA LINROGE A
modelov in jih ovrednotiti

razumel pojem parametrizirane krivulje if
L 241 @3S Ay efeghaliziratiin
uporabiti pri modeliranju geometrijskih in
drugih problemov

znal razlikovati med linearnimi in
nelinearnimi pojavi,

Tyrt TrLaalridgar fAaAyS
in uporabiti metode linearne algebre za
AalltyaS NBOAGSO

znal zapisati nelinearevil G S Y I { A
model in uporabiti ustrezne algoritme in
YIGSYFGAG6YS YSG2RS
NI} T dzySt LR22SY RATS
AaAa0SYlF RAFSNBYOALl
NEOAGOBS Ay 200t RI
NEOS@lIyeS RAFTSNBYO
ral dzY St & i NHz]l G dzZN2  NJ
RATSNBYOALfYAK Syl
poznal osnovne algoritme za integriranje
YStAYSENYAK RAFSNB
200t F RFE dzZLl2N} 602 R
aAa0SY20 RAFSNBYyOA
modeliranje preporostih pojavov iz
realnega sveta

After completing this course the student will

1

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 g@farametrized
curve and surface, analyze them, and apj
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

be able to construca nonlinear model and
apply suitable algorithms and mathematic
methods to find solutions

understand the concept of a differential
eqguation (or system of equations) and its
solution and master simple solving
techniques

understand the structure of the sdion
space of linear differential equations
understand basic algorithms for numerica|
integration

be able to use differential equations to
model simple real world phenomena

aSiz2zRS

L2 dz6 S@l ya2l Ay «

Learning and teaching methods:




t NBRI @Fyalts @IaS R2Yl

L2 dzRI N1 2S5 yI &aLNROYy
yIEt23FYA Ay LINRB2S10OAZ
Vaje so podprte s programskima paketoma Matl
Ay al GKSYFGAOlI® 52YI 6

delno individualne in delnekupinske in se ustno
zagovarjajo. Spodbuja se skupinsko delo.

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

55t SO 0

bl 6AYA

20Sy2a2S@dlt yal Weight(in%) Assessment:

blF6Ay o6dmayr Al LING
naloge, projekt):

Sprotno preverjanjgd R2 YI 6 Sy I
kolokviji in projektno delo)

Y2y 8y 2 LINGsDBNBIizig S

Ocene: 610 pozitivno, 5 negativno
(v skladu s Statutom UL).

50%
50%

Type (examination, oratoursework,
project):

Continuing(homework, midterm exams,
project work)

Final(written and oral exam)
Grading: 610 pass, 5 fail

(according to the rules of University of
Ljubljana).

Reference nosilca / Lecturer's references:

t S

YLbDXZ | SyNE

W!2 hwh2{YLS WIys
14569305

WOw~93 DNBE3I2NE

14994265

W, w-ZUOBEC, Borut, MRAMv Y h { ¢! Z

Mountain journal of mathematics, ISSN 068506, 2015, vol. 45, no. 5, str. 1709
1753.http://dx.doi.org/10.1216/RMP201545-5-1709. [COBISS:8) 17587289

YLbDXZ | SyNE

VI 2Lll2YSYoyS2a0AK RS

/| @ Yb!5{hbX YSOAYSX:
data. Exp. math., 2005, vol. 14, no. 4, str.-433. http://www.expmath.org/. [COBISS:801387298%

aw! ahw Yh{ ¢! Z-manBolds$. I fixedp&nt tReSIH
appl. (Print), 2007, vol. 2, no. 2, str. 2093.http://dx.doi.org/10.1007/s11784007-0047-0. [COBISS-§

a wsteading an degcéntig regiéh©df abdistrete Morse functior
Comput.. geom.. [Print ed.], 2009, vol. 42, isg, 6tr. 639651.
http://dx.doi.org/10.1016/j.comge0.2008.11.0010i:10.1016/j.comgeo0.2008.11.00J]COBISS-8

/| X Yb!5{hbX YSOAYS:
theory. Journal of symbolic computation, ISSN 07471, 2A7, vol. 78, str. 41
60. http://dx.doi.org/10.1016/j.jsc.2016.03.007COBISS:8017737817

aw!ahw Yh{ ¢!

bSOl ® DS2YS (i RARDRoEKY y & G N

aw!ahw Yh{ ¢!



http://www.expmath.org/
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=13872985
http://dx.doi.org/10.1007/s11784-007-0047-0
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=14569305
http://dx.doi.org/10.1016/j.comgeo.2008.11.001
http://dx.doi.org/10.1016/j.comgeo.2008.11.001
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=14994265
http://dx.doi.org/10.1216/RMJ-2015-45-5-1709
https://plus.si.cobiss.net/opac7/bib/17587289?lang=sl
http://dx.doi.org/10.1016/j.jsc.2016.03.007
https://plus.si.cobiss.net/opac7/bib/17737817?lang=sl

i 2b L bPREDMETA/COURSE SYLLABUS

Predmet: wlk 6dzy £t yAO1S GSKyz2ft23AaeS
Course title: ComputerTechnologies
~0dzZRA2a1A LINR: ~GdzRA2a|l a Letnik Semester
Study programme and level Study field Academic year Semester
! yA’Qgé Nj,A i Srdgpgm
LINYS auz2LlyesS v ni smeri 2 poletni
informatika
University study programme _
Computer and Information Scieng none 2 spring
1st cycle
Vrsta predmeta / Course¢ype izbirnipredmet/ electivecourse
Univerzitetna koda predmeta / University course code: 63221
Predavanja Seminar Vaje YEAYAG Druvgt-a: obI[ke Samost. delo
Ou dzR A ECTS
. . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: izred. profb RNJP w2 ¢AlG] 2
Jeziki / Predavanja / Lectured f 2 Sy O6 A Y |
Languages: Slovene
Vaje / Tutorial:}a f 2 SY O6 A Y |
Slovene
t2322A 11 @1f2dz6A0GSQ@ ¢ Prerequisites:
OldzRAC&A1AK 200STy2aihr’



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Vsebina:

Content (Syllabus outline):

1. Nihanje in valovanje: sklopljena nihala, opis
grt20lryesr @rt20ylF Syl
interferenca.

2. Delci in interakcije: polja, dualnost delec
valovanje, elektroni, fotonfotoefekt, sevanje
6Ny S3lI GStSal o

3. Kvantna mehanika: dvonivojski sistem in qub
spin, meritve, interpretacija

nd Y@ yliy2 NIG6dzylyeSy
unitarnost., Bellova stanja

5. Dinamika kvantnih delcev: Schroedingerjeva
Syl 6ol @I t edyjamiTudeski O
pojav

6. Verjetnostna interpretacija valovne funkcije,
| SAaSyoSNH2@2 Yyl 6St 2
7. Elektronska mikroskopija

8. Elektroni v snovi: Bohrov model atoma, atom{
orbitale, kemijska vez, molekule, kristali.

9. Kovine in polprewtniki: pregled materialov,
Syr 6ol 3IAolyal T StS
10. Lastnosti polprevodnikov: Hallov pojav,
fotoprevodnost, senzorji svetlobe, FET, CMOS.

11. Heterostrukture: heterostik, 2D elektronski
L AysS (1 GFyldyS 2FYSz 1

12. Nanoelektronika: enoelektronski tranzistor,
orftAadAGyY2 LINBOIa2lyesS
13. Magnetizem: feromagnetizem, magnetna

anizotropija, magnetoupornost, spintronika

14. Hranjenje podatkov: flash pomnilniki,

magnetno hranjenje podatkov, dpA 6 Y A R )

1. Oscillations and waves: coupled oscillators,
description of wave phenomena, wave equation,
superposition principle, interference

2. Particles anihteractions: fields, particlevave
duality, electrons, photons, photoeffect, blabldy
radiations

3. Quantum mechanics: twievel system and qubit
spin, measurements, interpretation

4. Quantum computing: basic operators, unitarity
Bell states

5. Dynamis 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,
atomicorbitals, chemical bond, molecules, crysta

9. Metals and semiconductors: review of material
eqguation 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 dof

12. Nanoelectronics: singlgectron transistor,
ballisctic conductance, quantized conductance

13. Magnetism: ferromagnetism, magnetic
anisotropy, magnetoresistity, spintronics

14. Data storage: flash memories, magnetic data
storage, optical disks.




Mp® LYLX SYSyidalroOoaesS 109
dokoherenca, ujeti ioni, IMR, SQUID, kvantne p

15. Quantum computer implementations:
decoherence, trapped ions, NMR, SQUID, quant
dots

Temeljni literatura in viri / Readings:

w ®
Schwabl: Quantum Mechanics, Springer (2005).

Kittel: Introduction to Solid State Physics (2004).

S AG1 2 Y tembldgifzyDMEAR2007) S

Nielsen, Chuang: Quantum Computations and Quantum Information, Cambridge University Press (

Rainer Waser (Ed.), Nanoelectroréegl Information Technology: Advanced Electronic Materials and |

Devices, WileyyCH (2003).

Cilji in kompetence:

Objectives and competences:

/I Af2 LINBRYSOI 2SS OddzR
AYF2NXYEFEGALS LINBRAGE A
temeliedelova@ I Ay AT RSt @S
fizike trdne snovi in kvantne mehanike. S tem
iTylryeaSy o062R2 OiGdRSyi2
trende v razvoju tehnologije in bodo bolje

LINA LIN> @t 2Sy A yI 1t 2dz

LINAGF {dz2SY2

The objective of theourse is to introduce the
students of computer science and informatics to 1
physical and technological foundations of
functioning and manufacture of computers, as we
as the basics of solistate physics and quantum
mechanics. On the basis of this kvledge the
students will have a better grasp of the coming
trends in technological development and they wil
be well prepared for major developments in the
field.

t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:

t 2 dza LSOy SY LWNHRYSBH db
-AYSE LINB3IESR yFR LRRN

NEtSOIyhayl @ NI6dzyt ty

- poznal (aksiomatske) temelje kvantne mehanik
in osrednjo vlogo pojma informacije,

-NI T dzySt 2ay2@0S (QFyiy
Y 2 Onétrojnih implementacij,

-dzL2 NF oAt Tylyeas

fizikalnih problemov,

tAYSI

After the completion of the course a student will
able to:

- have an overview othe 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 anc
possible hardware implementations,




STyrt NBOSOIGA LINBLINE &

mehaniki,

- poznal kateri materiali so pomemgni za izdelav
L12f LNBZ2RYAOlAK yI LINI
tranzisottji,

- vedel, kako so shranjeni podatki v magnetnih it
L2 f LNBZ2RYAOlAK yI LINI

- apply the knowledge in linear algebra to physica
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
semiconductinglevices,

-TY20S8y yILRGSRFGA (SK _ _ . :
EFK1{2 LINKRGE]d2dY2 @ y - predict technological changes in the coming ye&
aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:

t NBRI @Fyal> NId&dzyails
ASYAYIFINRBR{A yFE6AY RSt
Poseben poudarek je na sprotngdnii dzR A 2 dz
skupinskem delu pri vajah in seminatrijih.

Lectures, calculus exercises with oral participatio
home seminar work.

There is a particular focus on continuous study al
on team work in the frame of exercises and semi
work.

58t SO o

b I 6 dcghfevanja:

Weight (in %) Assessment:

blFr6AY OLAAYA AT LA

naloge, projekt):

Sprotno preverjanjgd R2 Y 6 Sy I
kolokviji in projektno delo)

Y2Y 6y 2 LINGGBNBiiz)e S

Ocene: €10 pozitivno, 5 negativho
(v skladu s Statutom UL).

50%
50%

Type (examination, oral, coursework,
project):

Continuing(homework, midterm exams,
project work)

Final(written and oral exam)

Grading: 610 pass, 5 fa{laccording to the
rules of University of Ljubljana).

Reference nosilca / Lecturer's references:

t S0 yrelLR2YSYoyS2OAK RSt

ad® Yl yaOS temSeinture Guanium spin Kouidwith polaron spins, Nature Physics (2017).

E. J. H. Lee et al., Scaling of subgap excitations in a supercorskmiconductomanowire qguantum dot,
Phys. Rev. B 95, 180502(R) (2017).

O. Bodensiek et al., Unconventional superconductivity from local spin fluctuations in the Kondo latti
Phys. Rev. Lett. 110, 146406 (2013)

wod ¢AG12 SO I f dX DNEP dzy Rumalat systedn, Phys. RéVKL®tt. 10B, R66602 (3




wd ¢AG12T SG Ffd ¢dzyl0ftS Y2yR2 STFFSOG Ay | R
Rev. Lett. 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&li=si&homelang=svn&code=23567
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F'hyw{9o {, 1]

' 2bL
Predmet: Elektronsko poslovanje
Course title: Electronic Business

LINE

~GdzRA2&a] A

Study programme and level

~GdzRACAT |
Study field

a Letnik Semester

Academic year Semester

P YADBSNI AGSGyYA
LINDS adGz2LlyasS v
informatika

Interdisciplinarni univerzitetni
OldzRA2a1 A LINE3
wlk édzyl £ yAOG @2

Interdisciplinarni univerzitetni
OldzRA2&1 A LINE 3
Multimedija

Interdisciplinarni univerzitetni
OldzRA2a&1 A LINE3
Upravna informatika

Modul: Informacijski sistemi

3 zimski

University study programme
Computer and Information Scieng
1st cycle

Interdisciplinaryuniversity study
programme Computer Science a
Mathematics, 1st cycle

Interdisciplinary university study
programme Multimedia, 1st cyclé

Interdisciplinary university study
programme in Administrative

Informatics ¥ cycle

Module: Information systems

3 fall

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

izbirni predmet /electivecourse
Ul: obvezni predmet / compulsory coursg

63249



http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/
http://www.fri.uni-lj.si/en/education/first_degree/uni/

Predavanja Seminar Vaje YEAYAG D“‘VQ? obILke Samost. delo
Ol dzR A ECTS
: . Laboratory o
Lectures Seminar Tutorial . Individ. work
work Field work
45 / 30 / / 105 6
Nosilec predmeta / Lecturer: LINEFP RN 5SyAia ¢NBS|

Jeziki / Predavanja / Lectured f 2 Sy O6 A y |
Languages: Slovene

Vaje / Tutorial:}a f 2 3SY O6 A Y I

Slovene

t2322A 1 @1ftadz6A0SP ( Prerequisites:
OldzZRACA1TAK 200STy2aiAr’
Vsebina: Content (Syllabus outline):
Poglavja predmeta obsegajo: The course contains the following themes:

1. Uvod in temeljne definicije. 1. Introduction and basic definitions.

2. Kratek zgodovinski pregled razvoja- 2. Short historical overview of the-lpusiness
poslovanja. field.

3. Sistemski pogled na -oslovanje sko; 3. Systemic view on-business through its
FyFrtATl 2 3ISYSNARGYAEH genericstructures (internal and external
Yy2UNlyaS t23rAaGA6Y logistic and value added chains, the
GNBRy2aiGA (SN OLIX influence of decision making on their
20yl OlyaSoo behavior).

4. ¢ SKy2ft201A GARALTAY 4. Technological views: EDI, XML, web serv
komponentne arhitekture, digitak  LJf component architectures, digital payment
AAA0GSYA oO0.AG/2AYy0Z systems (BitCoin), semantic web
stvari,mobilne aplikacije. technologies, iternet of things and mobile

5. Organizacijski vidiki: evolucija poslov applications.
funkcij, procesov in informacijskih sistem




novi poslovni modeli, revizijski postopk
COBI.

6. Zakonodajni vidiki s poudarkomarZEPE
ZEPER, ter ZEKOM.

7. { LISOATFTAGBYA GARATA
sistemov eposlovanja: sprememi
A0NF G0SO1S3al y I 6 NIi

formalnih metod (jezik Z), skladnost
standardi kot je Common Criteria.

8. Varovanje intelektualne lastnine.

9. Yl 1 Ki.2 dzb

10.! RRSYy RdzYY
1A LRINRODI 22

aAyA @t 2
VI 2ayz?

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

6. Legislation views with emphasis on ZEPE
ZEPER, ZEKOM.

7. Specific viewselated to development and

introduction of ebusiness systems: strateg

planning changes, use of formal methods

(language Z), and compliance with standg

like Common Criteria.

Intelectual property issues.

9. Conclusions.

. Addendum: Mini practical tasks causgy the

latest selected technological trends.

o

Temeljni literatura in viri / Readings:

1. 5 ¢ H&t®hsko poslovanj&opije prosojnic, FRI, Ljubljana, 2017.

Dodatna literatura / Additional literature:

2. R. KalakotaEbusinessAddison Wesley, NeWork, 2002.
3. Dave Chaffey:-Business and-Eommerce Management, FT Prentice Hall, 2011.
4. Sterman J.: Business Dynamics, Prentice Hall, 2002.

Cilji in kompetence:

Objectives and competences:

/ At2a LINBRYSGI 2SS asSiy
organizacijskimi in zakonskimi (pravnimi) znanji,
2AK LINAYyFOF StS{iNRYaA
GNBYRA yI GSY LR2RNRG2
dzallz az2o0faSy2adA OGdRS
modelirati poslovni (pod)proces, razvije ustrezng
aplikacijo za eposlovanje v okviru tega
(pod)procesa in jo integrira v zaledni informacijs
sistem.

Kategorizirane kompetence:

{LlRazoyz2aid RSTAYANrye
INBIFGABYAK LINRPFSarAz2yl
NI 6dzy I t yAOG DI Ay AyTF2

-Spaobnost profesionalnega komuniciranja v
materinem in tujem jeziku.

-Sposobnost biti skladen z varnostnimi,
funkcionalnimi in okoljskimi zahtevami.

The objective of the course is to familiarize stude!
with technological, organizatial and legal
knowledge that is required in-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 necessallyusiness
application and integrate it with the baclkarnd
information system.

Categorized competences:

- The ability to define, understand and solve crea
professional challenges in computer and
information science.

- The ability of professional communication in the
native language as well as ificaeign language.

- Compliance with security, functional, economic
and environmental principles.




-Sposobnost razumevanja in uporabe znanja
NI 6dzy I £t yYAOG GBI AYy Ay T2
LJ2 RNER 6 2izakija, 4ddd.NB I y

{Llrazoyz2aild alyvyzaidzeayS$s
YIye TFTKISOYAK 2i¢ Y|
2NBI yAT I OA2&TA 2 LN &
informatiki.

- The ability to understand and apply computer ar
information science knowledge to other technical
and relevant fields (organisational science, etc).

-The abity to independently perform less
demanding and less complex engineering and
organisational tasks requiering the application of
computer and information systems domain.

t NEBROARSYA OGdzRA2&TA |

Intended learning outcomes:

Po opravlienemlINS RY S dz 02 Oid

-razumel koncepte elektronskega poslovanja;

LRTylrt 1t2ddyS LRa{20
poslovanja:

-all2az2o0Sy N1 @gz2etl
poslovanja in njihovega upravljanja;

24y2

-sposoben integracije pridobljenih znanj z dragi
LINA RNHZOSYAYA AYyOSYyANH
razvoja informacijskih sistemov ter spletnih in
mobilnih aplikacij;

00t RIEf GSYStay$S (2vy
NI} T YAOt_2lyelrT

-sposoben samostojne pisne in ustne predstavit
LIN2 O SYI (A {-Soslavani2 RN 6

After completing this course a student will:
-understand the key concepts offmisiness;

-know the key business solutions in the area-of e
business;

-be able to develop basic solutions febasiness
and their administration;

-will know how tointegrate acquired knowledge
with associated engineering areas, in particular
information systems development, web and mobi
applications;

-will be familiar with the basic principles of busine
thinking;

-will be able to prepare short articles and thenal
presentations with themes in the area ofbeisiness

aSi2RS L1dz6S@lFyel Ay « Learningandteaching methods:
t NEBRIF@GFyal s @F2S & LINI Lectures, laboratory work (with practical prototyp
prototipne implementacije), lastne predstavitve. | |[A Y LI SYSy G+ GA2y a0z aidzR
' RSt SO0 yI @hheevak pr@&éht | |Attendance of laborator work is mandatory (the
dzZRSt SO06S aS R2f 26A 20 ||exactpercentage is announced at the beginning
study year).
b2aAif SO LINBRYSOI I K|
tudi na predavanijih. The lecturer may impose mandatory attendance
lectures.
55t SO ¢

bl 6AYyA 208yas8glyel

Weight (in %) Assessment:







