STty
i&f/\\mi % YHUBEP3WUTET ¥ HOBOM CALY
5 YommaX 2 UNIVERSITY OF NOVI SAD -
D'/[,j%’(yu) JCX ®OAKYNTET TEXHUYKUX HAYKA &
«Oz?rT\Sc,\“’ FACULTY OF TECHNICAL SCIENCES
N

EJIeKTpOoTeXHUKA U PA4YYHAPCTBO

Electrical and Computer Engineering

Oncek E;: PAUYHAPCTBO U AYTOMATHUKA
E,;: COMPUTING AND CONTROL DEPARTMENT

HacTaBHu 1m1ad u mporpaM OCHOBHHX CTYyAH]a
Undergraduate Curriculum Outline

i
BRILEEREE T
WHEH

S,

el e

Hosu Capn, 1999. - 2003.



HACTABHMU IIVTIAH U ITPOT'PAM OCHOBHHUX CTYAUJA

EJIEKTPOTEXHHUKA U PAYYHAPCTBO
Oncex E2: PAYYHAPCTBO U AYTOMATHUKA

AyTtopu

[IpenmeTrnu nactaBauim ca Kateau xoje n3Bojie HaCTaBy Ha OJICEKY:
- PauyHapcTBO M ayTOMaTHKA

npema kuu3u “O©TH — [Ipernen ontepehema’.

YpehuBauku ondop

[Ipod. np Wmuja hocuh, nekaw,

[Tpod. np NUnuja KosaueBuh, mpoaexan

[Ipod. np Bnagumup Katuh, nponexan,
med KaTtenpe 3a eHepreTcKy eIeKTpoHUKY U npeTBapaue (0222)

[Ipod. np Janko Xomonuy, mpoaekan

[pod. ap 3opa KowmoBuh, pykoBoamall 0jiceka 3a pauyHapCTBO U Ay TOMATHKY,

[Ipod. ap Bespko Manbarna, pykoBoIuIIall 0Jiceka 3a eHepreTUKy, eNEKTPOHUKY U TeJICeKOMYHHUKAIIH]e
med Kareape 3a enexrponuky (0223)

[pod. np Aywman [lerpoBauku, med Karenpe 3a ayromaTuky u ynpasisame cucremuma (0211)

[Tpod. np Mupocnas Xajaykosuh, med Karenpe 3a pauynapcke Hayke u nuapopmatuky (0212)

[Ipod. np Brnagumup KoBauesuh, med Kareape 3a pauynapcky TexHUKy U pauyHapcke komynukarmje (0213)
[Ipod. np Baagumup Munomesuh, med Kateape 3a renekomynukaimje nu oopany curnana (0224)

[Ipod. np Mupocnas Ipma, med Kareape 3a Teopujcky enekrporexHuky (0226)
[Tpod. np Muna Crojakosuh, med Kareape 3a matematuky (0531)

[Ipod. np Ana Ilerposuh-Kozmuauc, med Karenpe 3a pusuky (0532)

[Tpod. np Pagom PamuBojeuh, med Karenpe 3a npymreene Hayke (0533)

I'1aBHM ¥ OATOBOPHM YPEAHUK
[Tpod. np Unuja hocuh, nexan

Ypenuo
[Ipod. np Nnuja Koauesuh, nponekan

Texuuuka odpana
Hparomup Hukonuh

HN3naBau

DakynTeT TEXHHYKUAX HayKa
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21000 Hosu Can



CAJIPKAJ

OniTe HHPOPMALIME 0 CTYIHJAME ...coeiiuiiiiiiietientietteetteettenteenteeteeatesaeesuee st e bt es bt enteaseesbee bt eseemteemeesaeesbeenbeenteentesnnenseens v
HacraBuu mian, cmep: AYTOMATHUKA U YIIPABJBAIBE CUCTEMMMA .........ccoooiiiiiiieiieeieeciee et 1
HacraBuu mian, cmep: PAUYHAPCKE HAYKE U HHOOPMATHEKA ..........oooiiiiiieeeeeeee e 2
HacraBun mian, cmep: PAYUYHAPCKA TEXHUKA U PAYYHAPCKE KOMYHUKALNUJE.............ccoocvveeienns 3
HacTaBHU MPOTPAMM — OIIIIITH TIPEIMETH .......cuetititietteutentententesteatesueestententestenseabesteeseeseensensesteabesbeebeeneensensensenbessessesneas 7
EHITIECKI JEBHK .....vveviitieiiietiettesitesteeteeteseteseeesseeseesseessaessasssesseessaesseassesssesssasseesseesseasseessesaesseesseesseassesseesssenseensenssenssenseans 8
COLMOIOMIKN ACHEKTH TEXHUUKOT PABBOJA ....uveutiurertertenseeseentesentensestesteeseessensensessessesseestessensensessessesseessensensensessessessesssensensen 9
HacTaBHU NPOrpPaMu — ONIITE CTPYUHM HPEAMETH ...c..eeerureeirierireenuteesureenteeesseenseeesseessseesseessseesseessseessseessseessseeneees 11
Y ST e lon e BN R0 - T RSOSSN 12
JIMCKpeTHa MATEMATHKA W JTHHEAPHA ATITEOPA ...e.uvevrerreeteeteeteeteeutesueesseenseanteaneeessesseesseeseasesnsesneesneesseesseenseenseensesnsesseens 13
10273715 H SRS 14
MaTeMaTHIKa QHATIHBA L1 ....co.oiiiiiiii et et ettt st h ettt ea e eat e s bt e s bt e beebeenbeeaeesaeene 15
CITYMAJHE TIPOLIECH - .euveteetteneeuteneanteteeueeseeneesseneenseseaseeseeseaseeneansenseseeseeeeaseemeamsens et eseeeeeseentensemsanseseeeeaseeneeneentansenseneeanens 16
HacTtaBHU NpOrpaMM — OCHOBHM CTPYYHM TIPEIMETH .......c.oouiuiitiiutautateaneansesenteaseautaseaseansesanseasesseaseaseeseensansensessessenns 17
[TporpaMCKH JE3UIH U CTPYKTYPE TIOZATAKR ....ve.vvervrerreerseesseesseessesssesseesseessesssesssesssesssessessseessesssesssessesssesssesssesssessessseessessss 18
OCHOBY EITEKTPOTEXHIKE .....vveeuveeesrreensreessueesseessseeeseesnseessseesnsssensessnsessssessssssensessnsssensessnsseenseesnsseensessnsssenseesnsssenseesssseenaeens 19
ADXUTEKTYPA PALYHADPEA «.vveenvveenereerureensreessseessseesseessseesseensseesseessseessessssessnsessssesssessssessssessssessnseessseesnseessseesssessssessssessssees 20
2 (5 Gy 01012170 TR OO OSSPSR 21
OOJCKTHO TTPOTPAMIIPAEDE .....vevveerenrrenseesseesessesssesssesseesseenseenssassesssesssesseesessesnsesssesssesseenseenseesseessesssesssesseensesnsesssesssesssenne 22
OIIEPATHBHE CHCTEMH ....vveeuvieeuteernteeenseesteeeseesseeaseesseeeseessseeanseesnseeenseessseeanseesssesanseesasesenseesnseeenseesnseeenseesnseeenseesnsseenseeens 23
CHCTEMH QY TOMATCKOT YIIPABIBAEDA ... .veeuveeurerneesueesseenseestanseanseaseesseenseanseasesnsesneesseanstanseanssenseensesssesseeseensessesnsesneesneenseenes 24
IIPOjEKTOBAFGE TUTHTAITHIX CHCTEMA. ... cuueeueeeueeeueenseeseenseaseanseansesneesseanseanseanseanseenseaseesseenseenseensesneesneesseesseenseanseensesnsesseans 25
IIpOjEKTOBAEE PATYHAPCKIX CHCTEMA ... ..eeuteeueeeneeseenseanseenseanseansesseesseenseenseanseanseeseeaseenseenseaseensesnsesneesseesseanseensesnsesnsenseens 26
HyMmepuuky anroputMi 1 HyMEPUYKH COPTBED Y MHIKEEBEPCTBY ...cuveviereeneeneeeentesseauteseeneansessesseaseaseeneansensessessessessesneenean 27
MOJETHPAE M CHUMYITALIH]A CHCTEMA .....e.veveententeneensenseseeaseaseastansensenseaseasessteseeneansansesseaseastaseeneansenseaseasesseeseeneensensansansessens 28
JIMruranHe TeNeKOMYHHKALIU]E U TIPEHOC TTOMATAKR .....c..eveeutesteneensesesseaseaseeseeneansasesseaseastaseeneansensesseasesseeseeneensessensassessens 29
OCHOBU PAUYHAPCKIX MPEIKA.c..vveeuvreenreerssreeseesssreeseesseeesseesnsssensessnsesensessssssensessnsesensessnsssenseesnssesnssesnsssssseesssssenseesssseeneeens 30
OcHOBU MH(POPMAITHOHUX CHCTEMA U CODTBEPCKOT MHIKCEBEPCTBA ...vvevvrerreesseenreeseesseesseesseesseesseessesssesssesssesseessesssesssesssenns 31
PaUYHAPCKA MHTEITHTCHIIHJA. ... .evverereneeenreaseesseeseeseasessesssesseasseanseansesssessseseensesnsesnsesssesssesseensesnseessesssessesnseensesnsesnsessenn 32
IMETOIHL OTITHMEBAIIEIIC ......vevvererenseeserenseanseessesseesseessesnsesssesssesssenssenseensesssesssesseensesnsessesnsesssesssensesnseensesssessesnsesnsesssesnsesnsenne 33
TeXHONOTH]€ PAYUYHAPCKU YIIPABIBAHUX CHCTEMA .. .eevvverreenreeneenseenseeseenseensesssesssesseesseensessseensesssssssessessseensesnsesnsesssesseenseenes 34
WED TIPOTPAMEIPATDE ......eeeueeieieiiieitiete ettt et e et e bt e et et e atesatesuee st enteemeeeneees e e s e enseemseemeesaeeeaee st aneeenseenseeseesseenseenseensesnnesneenns 35
CucreMcKa MporpaMcKa MOJPIIKA Y PEATTHOM BPEMEHY .....eeuveereerseerseenseaueaneesneesseesseanseanseenseeseasseessesaseensessesnsesseesseesseenes 36
Hacrauu nporpamu - Cmep: AYTOMATHUKA U YIIPABJBAIBE CUCTEMHUMA..............ooooieieiieeenee 37
JINTUTATTHE YTIPABIBATKI CHICTEMI ... uveuteteeteenteenteentesseesueesseenseenttanteaseesseenseenseessesmeesaeesseenseenteenseeneesseenbeenbeensesnsesaeesseenne 38
TEXHUUKA CPEHCTBA AYTOMATEHIKE .....eeteemteemreruterutesueenseenseenteanteastessaenseenseenseesseamsesseesaeesseenseenteanseessesseenseenseensesnsesseesseesseenne 39
BHOMOMEITUATIHCKI HIKCEDEPIHT .....veeuvveesreeeseesssreeseesseeenseesssseensessssssessessssssensessssssensessnsssensessnsssenssssssssssssssnsssensessnsseenseenns 40
AYTOMATHKA Y CHEPTETULIM ...veeuvveenereenereersseensseessseessseessseensseessseensseesssessssesssessssessseessseessesssseesseesssessaseesseesnseesseesssessssees 41
BUOMEIUIIMHCKA MHCTPYMEHTAIILA .....vvevveesreensersreseeesseesseesseessesssesssesssessesssesssessesssssssesssessesssesssenssesssessesssesssesssesssesssesseenns 42
VIPaBIbaAHE TPOIIECHMA PATYHAPOM ....veeererrreenureeureersreensseesssesnsseessseensseessseensssessesnsssensesssseesseensseessseessseesssesssseessseenssees 43
TIPUMEHA DSP Y YIIPABIBAIDY ..c.uvviiniiiiiiteiteeiiit ettt st stt e st e sttt e s bt esate e sabeesateesabeesateesabeesabeesabeesnteesabeesateesabeesateesabaenasees 44
IIpojeKTHA TOKYMCHTAITH]A ¥ AYTOMATHIIH .......veeuveereseenseessesnsesnsesssesssesseesssensesssesssesssesseensesnsessessesssesseesseensesnseesesssessenns 45
VHTEAUT€HTHO U HATIPEITHO YIIPABIDAIDE ...veeuvveenureetreenureeteeensseensetessseenseeessseenseeessseessseenssesssseessseensseessseessseessseessseessseensees 46
JUCTPHOYHUPAHN YIIPABIBATKI CHCTEMI. ... ..eeuveeueeseenseenseanseanseaneesneesseanseenseanseanseesseaseenseenseanseensesneesneesseesseenseensesnsesneenseens 47
CODTBEP TPOIIECHIIX PATYHADA. +...euveenreenreenreeneeaneesneeaseesseanseanseanseanseassesseesseesseanseanseenseansesssesseanseenseensesnsesnsesneesseesseeneesseenne 48
Hacrauu nporpamu - Cmep: PAUYHAPCKE HAYKE U UHOOPMATHUKA ........ccoooviiiiiieeeeee e 49
MPEKHO OABHPAHIT CHCTEME ......vveenereenereensseesreessseessseessseesssessssessssessssesssssssssessssesssssesssessssessssesssseesssesssseesssessssessssessssessssens 50
Crienn(pUKALU]a U MOJEITUPAEDE COMTBEPA .....eueeuvemretiateruteseantentatesseasessteseeseansesaseasesseesesstaseensanseasesseasesseeseensansansessessesns 51
Ba3E TIOMATAKA ...ttt ettt et eat et h e h et et e bt s bt s bt e bt et e et e e bt st b e e bt e bt e bt e st eatesbtenbee bt eaeeaee 52
TIPOTPAMCKHE TIPEBOMHOIIM .......euveeeuvreenseesstreenseesssreenseessseeasseesssseensessnsessnseesssessnsessnsesensesssssenseesnsssenseesnsesenseesnsesenseesssseenseenns 53
TTPOJEKTOBAEDEE COMTBEPA ...evveeerierereereesseesseesesseesseesseesseasseasseassesssesseesseessesssesssesssssssesssesseensessseessenssessesssesssesssesssesssesseenns 54
THQDOPMAIIHOHI CHCTEMI .......e.vvenvienerenreanteaseesseeseeseasesssesseesseasseanseassssssesssesseensesssessesssesssesssanseenseessesssessesnsesnsesnsesnsessens 55
VTHTCPAKIIHA GOBEK PATYHAD ... vvenvrervrenreanreaseesseeseesesnsesssesssesseenseenseassesssesssesseensesnsesnsesssesssenseanseensesssesssessesnsesssesssessseseense 56
ETICKTPOHCKO TTOCTOBAEBE ... veeuvtteuteeitteniteetteesiteesuteesuseesuteesaseesaseesaseessteesaseessseesaseesaseesabeesaseesaseesaseesaseesnseesaseesnseesnseesnsens 57
VYTIPaBIbAEHE COPTBEPCKIM TIPOJEKTOM ......eeuteeueeeueeseeseenseaseanseaneesneesseanseanseanseanssessesseenseenseasesnsesnsesneesseesseenseensesnsesnsenseens 58
I'pPadUIKH U MYTTUMEIHJAITHI CHCTEMEH ... . euveeueeseenteeneeeneeansesneesseesseenstanseanseanssessesseenseensesnseansesneesneesseesseenseensesnsesneenseens 59
TTOCTIOBHA HIHOPMATIIKA ... .eevieneienttenteeuteeseaaseeteenseeneesmeesseesseeseanseanseansasseanseenseamsesmeesmeesseeseanseenseenseaseesseenseensesnsesneesneenns 60



HacraBuu nporpamu - CMep: PAUYHAPCKA TEXHUEKA ...........ooooiiiiiiiiiete ettt eve e veesae e sveesnnee s 61
MelypadyHapcke KOMYHUKALN]E U PAUYHAPCKE MPEMKEL ...oviiuiiiiiiiiiiiiieiee et 62
JIUTUTAITHA OOPAIIA CHTHATIA ... veveerveesreesseessesseessaeseesseessesssesssesseessessseassesssesssessesssesssesssssssesssessessseessesssesssessesssesssesssesssenss 63
[TpojeKTOBAE CHCTEMA 3ACHOBAHUX HA PAUYHADY ..eeuvverreerreerrersressresseesseessesssesssesseesssessessseessesssesssessessseessesssesssessessseesseesss 64
ApPXHUTEKTYPE U aMTOPUTMU DISP-2 L.iiiiiiiiiiiiiiieeee ettt sttt e st e e st esabeesabeesnbaesnbeesnbeesnseas 65
MehypadyHapcke KOMyHUKAIU]E H PAUYHAPCKE MPEIKE Ll ...ooviiiiiiiiiiiieiiceee et 66
ApxuteKType U anrOPUTMU DISP-2 T1.....oiiiiiiiiiii et sttt sttt st e st esbeeenaees 67
Ona0paHa ITOTTTABIBA CIIEKTPOHIKE ......vverveerreersersressresseeseasseeseassesssesseesseensesseensesssesssesseesseenseessesssesssesssesseenseensesssessseseenne 68
[Iporpamcka MOAPIIKA Y TENEBUIHJU H OOPAIIHL CITHKE ......euveeueeeneerueesueeneeeneeaneeaneeeneesseesseenseaseensesneesneesseesseenseenseensesnsesseens 69
TIporpamMcka HOPIIKA Y PEATTHOM BPEMEHY ....ccuveerureerureerureensteensteessseenseeessseensetessseenseeessseesseeesseensseessseesseeessseenseeessseeneees 70
[IpojexToBame CHCTEMA Ca MHTETPHUCAHUM CITYIKOAMA. ... eeuvieueeeuieriiertientteteeteenteestesstesseesseenseenseeneesneesseanseenseenseenseeneesseens 71
[IpojeKTOBabe HAMEHCKHX PAUYHAPCKHX CTPYKTYPA .veuviveeutenteneeuensesseaseastesteneansesesseasesseaseaneansensassessessessesneensessessessessens 72
[IpojeKTOBabE CUCTEMA 38 PAIL Y PEAITHOM BPEMEHY ....c.vieveeueeuteneeneesesseaseaueeseeneansassesseasesseaseeneansensassessesseeseeneensensessessessens 73
Teopuja cao0pahiaja F MPOJEKTOBAEEE MPEIKA. ......veeveerreerseereesersresseesseesseessesssesssesseesssessesssesssesssessssssessseessesssesssessessseesseesss 74
3aIITUTA PAYYHAPCKUX CHCTEMA F MPEIKA. 1euuveerurreeureernrrenseesseesseesseesseessseesseessseessseessessnsessseesssessnsessssessseesseessseesssessns 75



TABLE OF CONTENTS

General information about STUAIES ............c.ocoooiiiiiiiiii e e e vii
Curricullum outline, course AUTOMATICS AND SYSTEMS CONTROL ........ccoociiiiiiiiieteeeee e 4
Curricullum outline, course COMPUTER SCIENCE AND INFORMATICS ........ccoooiiiiiiiieieeeeeeeeeee e 5
Curricullum outline, course COMPUTER ENGINEERING AND COMMUNICATIONS ..o 6
Programs of subjects — General SUDJECLS .............ccocoiiiiiiiiiiiiiiiiii ettt e et e e e e nbaeeseeeaeee 7
ENGLISH LANGUAZE.......eieviiiieiieie ettt ettt et et et e e et e ste e beesbeessesseesseesseesseesseessaessesssessaessaesseensesssesssenseesseensenssens 8
The Sociological Aspects of Technical DeVEIOPMENL ..........cceeriieiiiiiiirierieiiee ettt seee e se e eneeas 9
Programs of subjects — General engineering SUDJECTS.............ccoooiiiiiiiiiiiiiiii e e 11
Mathematical ANALYSIS T ......oouiiiieiiiieee ettt ettt et e et e s et e s et e et e et eneeea e e st e teenteeseeeseeaseeseenseeneeeneenne 12
Discrete Mathematics And Linear AIZEDIa........ccuiiuiiiiiiiiiieieeee ettt ettt e et e st e be e seeeeeeeenee e 13
o 13 (OSSPSR 14
Mathematical ANALYSIS TL.......c.ooiiiiieieee ettt ettt b e bt st e st et et e ebeeteebeeeeebeeneensensebeabesaeeneenean 15
STOCHASTIC PIOCESSES.... . ettt ettt ettt ettt ettt e e bt e bt et e et eb e e eb e e eb e e bt em bt satesbtesbee bt emteenbeenbeeneesbaesbeenees 16
Programs of subjects — Basic engineering SubJects .............c.coocoiiiiiiiiiiii e 17
Programming Languages and Data STIUCTUIES ...........ccuievirierieiiieieeieieeseesteesteeeeeeesteesseesseesseessesseesseesseesseessesssesssesseenns 18
Fundamentals of Electrical ENGINEEIING ..........c.ccveviieiiiiietiesieieeteete e see st esteesaeeseesseesseesseesseessesssesssesseesseessesssesssesseens 19
COMPULET ATCRITECTUIE......uviivietietietictecte et ste ettt et e et e e bt e ste e b e esbeesbesseesseesseesseesseesseessesssesseasseesseassesssesseesseensenssennsenseenns 20
ELECIIOMICS. ...ttt bbbttt et s a e bbbt e et et et st bt e bt e bt bt e bt eh et b bbbt bt et et et e bt she bt eneen 21
ODJECE PrOZIAMIMIING ... eecvieiieiieiieie ettt e st ete et e e stt et e et e eatesetessaesseesseesseensesssesseesseanseenseanseanseassesseesseenseensesnsennsesnsenns 22
OPETALINZ SYSEINIS ....uvreuvieuiestietieteesteetestesttesseesstasseaseesssasseesseenseassesssesssesseesssanseansesssesssesssenssanseessesssesssesseesseensesnsesnsesssenns 23
AULOMALIC CONLIOL SYSTEIMS ....eneieiiiiieetieteete ettt ettt et et et e eat e e st et e e et ameeemeeemeeeseeasee st enseemeesmeesseenseanseenseenseeneenseans 24
Digital SYStEMS DIESIZI...ccueiiuiieiiiitietieie ettt ettt ettt ettt et e e s e e bt et e et e e maeemeesaeesae e st et e enteenteenteereeaneeaneeseeneentene 25
COMPULET SYSEEIMS DIESIZI ...ttt ettt ettt et et e et esb e et e e et e eeemeeeseesaee et enteanseenseesseeseesseenseenseensesneesneenns 26
Numerical Algorithms and Numerical Software in ENgINEEring .........cccooeiiriiiiieieieieiee et 27
MOdeling and STMULATION ......c..iitiittieieeiee ettt ettt ettt es e et e e st e et e ebeeseeseeneemsens e beabeeeeeseeneensenseseabesneeneenean 28
Digital Telecommunications and Data TTANSIMISSION .......c.iiuiiuiiietirietieieiee sttt ettt et e esbe et eseesee e ensestesbesaeeneenean 29
Computer Networks FUNAAmMENTALS...........c.eecviiiieieiieiieieeie sttt ete sttt esteeaeesaesteesseesseesseessessaesssesseesseessesssenssesseenns 30
Information Systems and Software Engineering Fundamentals.............c.cccooieriiiiieiiiiinicneeicee e 31
Computational TNLEIIIZENCE ......veeveeiieiiieriiete ettt ettt e st e st e sse e beeaessee e st e seenseenseessessaasseenseensesnsesnsesseesneenseenes 32
MethOdS OF OPLIMIZATION .....c..eeiieeiiiiieeiiesiete et etesee st et et et e e ttesteesseesseessesstesseesseenseansesnsesseasseenseasseassesseesseensesnsennsesnsenns 33
Tools for Computer CONOIEd SYSLEIMS ........ceruiiriieiieieeiertieieete et ete st et et e testeseesseeseesseessesseesssesseesseenseesesnsesnnessnenns 34
WED PrOGIAMIMING ... .eeieiitieiieie ettt ettt ettt eat e et e et e et e ea e e eseeeseeese e ee e et emeeeaeenaeanseenteenseeneeaseenseeseenseenneeneenns 35
Real-Time SYSIEIM SOTIWALE ......eoiuiiiiiiieiiee ettt ettt ettt et e s e e st e e sae e et e et eneeeaee st enseenseeseesseeaseeseenseeneeeneenns 36
Programs of subjects - Course: AUTOMATICS AND SYSTEMS CONTROL ..........ccoooiiiiiiiiiiieieeeeeeee 37
Di@ital CONLIOL SYSEEIMS ...ttt ettt ettt sttt ettt es et e teste st e ebeeaeese et e s e eb e et e ebeeaeeseemeanseseaseasesseeseeneensesenseanesneas 38
Technical Equipment for CONtrol SYSLEIMS .......c.eiiiiiieiiieiie ettt ettt ettt e et e st e tesbeebeeseeaeeseeneensessessesnesneeneans 39
BiomEdiCal ENGINEEIING. ... .eutiiiititietieieeiieee ettt ettt ettt ettt et s et e s e st e et e ebeeaeebeeneenseae e beabeeaeeneeneensenseteasesaeeneenean 40
AUtomatics in POWET ENGINEETING .......cc.eivieriiiriiiieiieiiesteeteeteetesteesteessessessaesseeseessesssesssesseesseessesssesssesssesseessesssesssesssenss 41
Biomedical INStrUMENTATION ....c..eiuiitiitieiieiieieie sttt sttt ea et e et st eb e s bt e bt estes b e st e st e ebesbeebeentensenbenbesbesaeeneens 42
Process Control DY COMPULET .........ccveruieriieiieteettestieteeteetesteesteeseebesstessaesseesseesseassesseesssesseasseessesssesssesseesseessesssesssesssenns 43
DSP Applications in CONIOL SYSIEIM.......cuiiiiriieiiieiieierierit ettt e e steseessee st esaeessesseasseenseensesssesseesseensesnsessesnsenns 44
Project Documentation i AULOMALICS .........cveeieriereieteeieeteeteeteetestaessteseessesssesseesseesseenseassesseesesssesssesseesseessesssesnsesnsenne 45
Intelligent SYStEM CONLIOL ......c..iiiiieiiiie ettt ettt ettt e e ete st e st e e s e e st esessaesaeesseenseenseanseensesssessaesseenseensesnseensennsenns 46
Distributed COntrOl SYSTEIMS ... .eeuuieiiiiiieitieteete ettt ettt et e e e e e et ee e b eeate e aeeeeeaeessee st anseenseenseeneeaseeaseenseenseeneeeneenns 47
SOftWare Of Process COMPULETS .......cc.eertieitierieeieeiterieerteerte et eteeeeesteeste e et eseeesee et eeaseeseenseensesaeesseesseenseanseenseenseeneesneesneenses 48
Programs of subjects - Course: COMPUTER SCIENCE AND INFORMATICS..........cccooiiiiiniieeeeeeee e 49
NEt-CONIIC COMPUELINE . ..c.tettetieieeiieieteite ettt ettt et et e e s teateebeeteeaeeseeateneanteas e et eeseeseeseeneansensemseaseeseabeeaeeseentenseasensesbesneeneanean 50
Software Specification and MOAEIING .........cciiiiiiiie ettt sttt ea et eb et ene et e besbesbeeneeneenes 51
DAtADASE SYSTEIMIS. .. .cuvieuiieieeitieitieteeteetestestesteeteesteesteeseasseeseesseesseassesseesseesseesseasseassesssenssesseasseesseassesssesseesseensessseansenssens 52
COMIPILETS ...ttt ettt ettt et et et e st este e bt esbeeseeeseeeseesseessaesseesseassasseesseesseanseasseeseasssanseenseasseessaassesssesseesseenseessennsenssenns 53
SOTEWATE DIESIZN ... eevieitieiiieiteeit ettt ette et et et e et e ebestesstessee st esseesseesseassesssessaesseesseasseassesseassesssesseesssenseenseessaessanssenssessnenses 54
INFOIMALION SYSTEIMIS .....vvetietieiieieeie sttt et ettt e et et e bt e st e e tesaaesseesseesseesseenseesseessansaenseenseessessseseenseensesnsesnsesneesseanseanes 55
Human-Computer INTEIACTION .........eeieeiieiieieete st ete st ettt et e et et ete e e esaesstesseesseesseenseeseesseanseenseansesssesseesseesseensessesnsenns 56
ELECIIONIC BUISIIESS . .vcuveveeteeiteiteitesteetest ettt ettt ettt ettt b e bbbt bt et et et s et b e eb e ea s et et e e bt sbeebeese e st et et e sbesbeeaeeneen 57
Software Project MANAZEIMENL ..........ccuieuieitieitietteee et ee et ettt et e ateste e te e teenteeseeeseeaseeseeaseemeeeneesseenseanseenseenseeneesneesneenees 58
Computer Graphics and Multimedia SYSEEIMS . ......cecuieuieiieiei ettt ettt ettt et e bt e e eteeeesseesseeseeneeeneesneenne 59
Busines INfOrmation SYSEEIMS. ... ..ccueiiuieiieiie ittt ettt ettt et et e st e et e bt e teeseeeaeeseee st enteeseaseenseenseeneeaseeaseenseenseenseeneenns 60

il



Programs of subjects - Course: COMPUTER ENGINEERING AND COMMUNICATIONS..........ccoooiiinniniene 61
Inter Computer Communication and Computer NetWorks L.........cccocciiviiiiiiiiiiiiiiciieeceecseereere e 62
Di@ital SIGNAL PIOCESSINE ....ccvvetieiieiiiieiieiteste ettt et e et esteesteeseesbessaesseesseesseesseasseessesseesseesseasseasseassesssesseesseensessseessenssenns 63
Engineering of Computer Based Systems (ECBS DESIZN) .......ccuieriieriiiiieiieiieriieieeeeetesteesieesseesessaesseesseeseesesssessnessnenns 64
DSP Arhitectures and AIZOTItRMS ©.........c.cociiiiiiiiiiiciieieeeceee ettt e steeste et e esseesbeesbesseesseesseesseensesnnesseenns 65
Inter Computer Communication and Computer NetWorks IL...........cccciioiiiiiiiniiiieceeeeeeee e 66
DSP Architectures and AIZOTIthms L1 ..........c.oocuiiiiiiiieiieeee ettt sttt et e e b e s aesaeessee st enseenseensennsensaens 67
Selected TOPICS Of EIECLIOMNICS ......vevieiieieiiieriietietesteste st ettt et e et e ste e teesbeesaessaesseeseenseensesssesneenseanseenseensennsenssessnesseenses 68
Television Set and Image Processing SOTIWATE .........cc.oeouiiiiiiiiieii ettt ettt e ee e eee e e 69
REAI-TIME SOTEWATE ...ttt ettt et ettt e et e bt e e e st eseeeb e e st eeeeaeeea e e st aneeenseenseeneeeseeaseeseenseeneeeneens 70
Integrated Services Digital NetWorks DESIZN .......couiiuiiiiieiieiieiee ettt ettt e et e st e st e beeseeneeeneesneene 71
Dedicated Computer StrUCUIES DIESIZIN ... ..e.ueiiiiiitietietietieii ettt ettt ettt et et e eeebe s et ea e eat et entesaeebeeseensesenseasesaeeneenean 72
REAI-TIME SYSLEIM DIESIZI ...c.eeeuieuiiieiteie ettt ettt ettt et e ettt e ebeese e st et e b e e b e et e ebeeaeeseeneenseaseeseabesaeeseeneensensenseaneaneas 73
Traffic Theory and NetWOrk DESIZN ........c.eiieiiiriieiieiieieettesteeie e ete st e see e esteesaeeseesssesseesseesseessesssasssesseesseessenssesssesssens 74
Computer Systems and NEtWOTKS SECUITLY ........ecuiiriieiieiieieiieseeteetestesee e esteeaeseesteesseesseasseessessaesseesseesseessesssesssesseenns 75

v



OIIIITE THO®OPMAILMJE O CTYAUJAMA

TPAJARBE CTYIHIA

Crynuje Ha ®@akyarery TexHnukux Hayka (®TH) Ha cBuM ojcennma (CMepoBHMa, YCMEpEHHMa) Tpajy JeceT
ceMmecrapa. Y TpBHX IEBET CeMecTapa HM3BOAM C€ HAacTaBa NpeMa HACTaBHOM IUIaHYy M HpOrpaMy M yTBpheHOM
pacnopeny. Jecetu cemectap je npensuljeH 3a u3paay u 010paHy AUILIOMCKOT paja.

Ynuc

[pumukom ymmca cTyanja U3 00IacTH eNEKTPOTEXHUKE W padyHapCTBa CTYIEHT ce YIHUCYje Ha jeJaH O] OJceKa
EjiekTpoTeXHHKE W pauyyHapCcTBa:

- oacex: EHepreruka, e1eKTpoHUKa U TedekomyHukanuje (E1)
- oacek: PauynapcrBo u ayromatuka (E2)

Tok cTyqniA

Ha onceky 3a PauyHapcTBO WM ayTOMaTHKy y NpPBHX LIECT CEMECTpa M3BOAM CE HACTaBa IpeMa 3ajeHHYKOM
HACTAaBHOM IUIaHy ¥ IPOrpaMy OZICeKa. Y CeIMOM CeMeCTpy CTYIEHTH ce ONpeAesbYjy 3a jenaH ox 3 cmepa:

- cMep: AYTOMAaTHKA U yHPaB/bamb€e CUCTEMHMA;

- cmep: Pauynapcke Hayke n nngopmaTuka;

- cMmep: PauyHapcka TexHHKa M payyHapcKe KOMYHUKaLuUje;

bpoj crynenata Ha cBakoMm cmepy onpeljyje Behe HacTaBHHKa oJiceKa 3a CBaKy LIKOJCKY rojuHy. Ha ocHoBy
yTBpljeHor Opoja CTyJeHaTa KOjU Ce MOTY YIIMCATH Ha MOjeAMHU CMEp, CTYJCHT OCTBapyje Mparo Ja Oupa cMep Koju
JKEJU [1a YIHIIE Ha OCHOBY yCIieXa y MPETXOAHUM roAnHaMa CTy/IHja.

OBABE3E HACTABHHKA H CTYJEHATA

HacraBuumm n capagHuIy Cy Ay>KHH Jia HACTaBy M3BEIy IpeMa YTBPEHOM IUIaHy M IIporpamy, Ja 3a MpeaMeT KOju
npenajy obe3dene cTpydHy JIUTEpaTypy U Aa CTYACHTHMAa OMOTyhe paBHOIIpaBHE YCIIOBE 3a MOJIaramke UCIHTA.

Crynentu cy o0aBe3HH 1a ypenHo noxalajy HacTaBy (IpemaBama i BexOe), 0 4eMy HACTaBHHIIN U CapaTHUAII BOJC
eBHJCHLIN]Y U Ha OCHOBY H€ BpIIIE OBEpE HEONXOJAHE 3a yIHc y HapeaHu cemectap. [lojenunadne obaBese cTyaeHaTa
yTBpheHe cy nmporpaMumMa rnpeaMera u3 HaCTaBHOT IUIaHA.

TokoMm cTyauja CTyIeHTH Cy AyKHH Ja ypanae oipehenn Opoj KOJOKBHjymMa, TecTOBa, J1a0OPaTOPHjCKUX,
padyHapcKUX U rpaduyukux BexOW, rpaguUkux pagoBa, MpojeKaTa, CEMUHAPCKUX M CEMECTPalHHX PajoBa, LITO je
Je(pUHUCAHO TIPOTPaMOM I0jeIMHKUX PEAMEeTa 3 HACTABHOT IUIaHA.

Hcnuru

HakoH oncnymiaHe HactaBe M HCIYHEHHX yCJIOBa YTBphHEHMX HACTaBHUM IIPOIPaMoOM, CTYAEHTH M3 CBakKor
npenMeTa Mmojaxy uchuT. [10J0XkKeH UCIHUT je JoKa3 Ja je CTYJCHT capianao mpeABUl)eHH mporpaM mpeaMera u 1a je
croco0aH 1a yCBOjeHa 3Haba KOPUCTH Y TIPAKCH.

VYciioB 3a TpUCTyName IoJaramy HCIHTA je YpeOHO Noxahame npenaBama M BeKOHM, IITO HACTABHHK OBEpaBa
HOTIIMCOM Y WHZAEKC CTYIEHTa, Ka0 M HUCHyHaBamke JOJATHHX YCJIOBA 32 IOJIAramke MCIHUTA KOjH Cy JaTH y Mporpamy 3a
CBaKH IPEJMET U3 HACTABHOT IUIAHA.

Haunz monarama ucrura feMHHUCAH je IPOrpaMoM CBAaKOI' IpeAMeTa M3 HACTABHOT IUIaHA, a MOXKE Ce IIoJlaraTd Ha
jenmaH ox cneehnx HauMHA: IUCMEHO U YCMEHO, CaMO ITMCMEHO WIIH CaMO YCMEHO.

Konokujym mpezacTasiba 1eo MCIHUTa U3 OfpeleHor npenmeTa, a OZHOCH e Ha €0 NpeaMeTa KOjU YHHH JOTHYHY
nenrHy. KoJokBHjyM MOXke Jia caip)kKu NpOBEpY YKYIHOI 3Hama CTyJIeHTa WJIM IPOBEPY CIIOCOOHOCTH NPAaKTHYHE
NpPUMEHE TEOPUjCKUX 3Hama M3 JaTor Jena rnpeamera. Jleo mpenmera MoJjoXkeH MyTeM KOJOKBHjyMa c€ Ha UCIUTY He
nojiaxke. KoJIoKBHjyMH ce MOTY OZIpKaBaT aKo je mpeaBul)eHO MporpaMoM IpeMeTa U3 HACTABHOT IIaHa.

CeMuHapcKu paj je caMocTalaH paj CTyJeHTa M3 opel)eHor mpenMera U 3aMemyje JIe0 MCIUTa KOjU Ce OJHOCH Ha
NpOBEPY CIOCOOHOCTH MPAKTHYHE PUMEHE TEOPUJCKHX 3Hama. Y CIydajy Ia je mporpaMoM Ipeamera npeapuleHa uzpana
CEMUHAPCKOT Pajia, UCIIHT CE CACTOjH Y OAOPAHU CEMUHAPCKOT Pajia M MPOBEPU TEOPHUjCKOT 3Hakha CTYACHTA Ha KPajy.

JHerasbHe onpende o 0OMMY W calpikajy WCIHUTA, UCIIUTHIM POKOBHMA, BPEMEHY Tpajama HCIUTA, OJTOBOPHOCTH
HACTaBHHKA ¥ CTyAEHaTa W JAPYTHMM OpraHM3allMOHMM eJIEMEHTHMa BE3aHUM 3a IoJlarame Hchmurta yTBpheHe cy
CraryToM U Ipyrum gokymeHtuma dakynrera.

OILIElbHBAIE

[To3uTHBHA OlieHa MCHHMTa U3paXkaBa ce Opojuano y pacriony oja 6 — 10. CTyIEHT je MoI0kKHO HCIHUT aKo je 10010
MO3UTHBHY olieHy. HajMarma no3uTiBHa olieHa ucnura je 6, a Hajseha 10.

IIPOJEKTH

CryneHT je o0aBe3aH Ja y TOKY CTyJIHja Y OKBHPY PEIOBHE HACTaBE Ha IOjCAMHUM IpPEAMETUMA Ypaau Ba
IpojeKTa.



CTPYYHA IIPAKCA

CryznenT je obaBe3aH Ja opaau CTPY4Hy Hpakcy y Tpajamy ox 120 catu, TOKOM JeTmer paciycra nocie [V
TOJIMHE CTYAH]a.

JHITOMCKH PAJ

JlMIutoMcKku paj je camocTaiaH pajl CTyJIeHTa U npecTaBiba 3aBpiuHu ucnut Ha ®TH. [urutoMcku pan ce paau u3
IpeaMeTa KOjH je o]l 3Hadaja 3a MpoQui — CMep 3a KOjH Ce CTYAEHT OIIPEAEHO.

Wzpagom u oabpaHoM JUIUIOMCKOT pajia CTYJEHT IOKasyje Na Ioceyje 3a/10BosbaBajyha Teopujcka 3Hama U3 JaTor
HOZIpYyYja U CIIOCOOHOCT 33 FbUXOBY CaMOCTAITHY IIPUMEHY y MH)KEEEPCKO] TIPaKCH.

JHerarpHe oxpende o mpHjaBH, YCIOBHMA 32 M3pady W HAYMHY OAOpaHE MUILIOMCKOT pama yrepheHe cy CtatyToMm U
JIpyTuM noKyMeHTHMa DakynTera.
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GENERAL INFORMATION ABOUT STUDIES

Duration of Studies

The studies at The Faculty of Technical Sciences (FTS) at every department (course, subcourse) last for ten
semesters. During the first nine semesters tuition is organized according to the prescibed curriculum and schedule. The
tenth semester is intended for elaborating and defending a graduation exam.

Enrolment

When entering studies in electrical and computer engineering, a student is due to enrol in one of the Departments
for Electrical and Computer Engineering:

Department for Power, Electronics and Telecommunication Engineering (E1)

Computing and Control Department (E2)

Progress of studies

During the first sixth semesters the tuition at the Computing and Control Department is organized according to
the prescribed curriculum mutual for all courses. In the seventh semester a student chooses one of the following
courses:

course: Automatics and System Control
course: Computer Science and Informatics
course: Computer Technique and Communications

The number of enroled students at all courses is stated by The Academic Council of the Department for each
academic year. According to the stated number of prospective students for every course, a student chooses one of them
due to his/her achievements in the previous years of study.

Professors and Students' Obligations

Professors and associates are obliged to organize the tuition according to the prescribed curriculum, provide
references for the subject they are teaching and enable equal exam conditions for each student.

Students are due to attend the courses regularly (both lectures and practices) while professors and associates keep
record on their attendance for certain verifications which are indispensable to qualify for the entry in the following
semester. Individual students' obligations are stated in the program of each subject.

In the course of study the students are obliged to pass a certain number of partial exams, tests, laboratory,
computing and graphic practices, graphic tasks, projects, seminar ans semestral papers. They are all defined in the
program for each subject of the curriculum.

Exams

Having the courses absolved and all the necessary conditions fulfilled, students are allowed to take the exams.
Passing an exam is the proof that a student has successfully mastered the subject-matter of the course and that he/she is
capable of applying the acquired knowledge in practice.

In order to enter the exam the student must regularly attend lectures and practices, which is confirmed by the
professor's signature in a student's booklet of attendance and mark certification, as well as to fulfill additional conditions
defined in programs of subjects presented in the curriculum.

The form of the exam is defined by the program of each subject. The exam can be taken in one of the following
ways: in both written and oral form, either in written or oral form.

A partial exam is a part of an exam in one particular subject and considers a specific portion of the subject-matter
representing a logical whole. It can be organized in the form of an achievement test or a test of practical application of
mastered theoretical knowledge. The exam recognizes the subject-matter that has been passed in the form of partial
exams. Partial exams can be organized only if they are prescribed in the program of subjects.

A seminar paper is student's individual work on subject from the chosen course and it is recognized as the practical
knowledge application part of an exam. If the program of subjects prescribes elaborating a seminar paper, then the
exam comprises its defending and evaluation of a student's theoretical knowledge.

All the details about the extent, contents, terms and duration of the exams as well as professors and students'
obligations and all other organizational details are regulated by the Statute and other documents of the Faculty.

Evaluation

A passing grade on the exam is presented in numbers ranging from 6 to 10. A student has passed an exam if he has
got a passing grade. The lowest passing grade is 6 and the highest is 10.

Projects
A student is obliged to accomplish two projects in the course of the study as part of regular subjects.
Professional Practice
Professional practice is an obligatory part of the educational process and it is organized over a period of 120 hours

during summer holidays after the 4th year of study.
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Graduation Exam

Graduation Exam is a student's individual work and represents the final exam at The Faculty of Technical Sciences.
It is taken in the subject that is important for his/her educational profile (course) and chosen by the student.

By elaborating and defending Graduation Exam a student demonstrates the adequate level of theoretical knowledge
in the chosen scientific field as well as his/her ability to apply this knowledge in engineering practice.

All the details regarding Graduation Exam are determined by the Statute and other documents of the Faculty.
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YHUBEP3UTET Y HOBOM C
AI[y Hatym :
(I)aKyJ'ITeT TEXHUYKHUX HAYKa 2002.09 30.
EnexkTporexHuka W pauyHApCTBO
HACTABHMU IIVIAH Crpana : 1
Oncex : PAYYHAPCTBO U AYTOMATHUKA
Cmep : AYTOMATUKA N YIIPABJbABLE CUCTEMUMA
P6 ndpa TIpenmer 1 I 1 v \% VI Vi | VIl | IX X Karenpa
1. 02 ESE2 101 |Maremarunuka aHanu3za | 4+4%* 0531
2. |02 ESE2 102 |IuckperHa MaTeMaTHKa 1 JIiHeapHa aiarebpa 4+4* 0531
3. |02 ESE2 501 |[Iporpamcku je3uny u CTpyKType rnojaraxka 4+4% 0212
4. |02 ESE2 021 |Enrmecku jesuk 0+2% | 0+2% | 042% 0533
5. |02 ESE2 103 |Pusuka 4+4%* 0532
6. |02 ESE2 201 |OcHOBH eeKTpOTEXHHUKE 4+4* 0226
7. |02 ESE2 502 | ApxuteKTypa padyHapa 4+4% 0212
8. | 02 ESE2 104 |MaremaTtnuka ananuza IT 4+4* 0531
9. |02 ESE2 202 |Enexrponuka 444% 0223
10. | 02 ESE2 503 |O6jekTHO mporpaMupame 4+4% 0212
11.]02 ESE2 105 |Cityuajuu npouecu 240 0531
12.]02 ESE2 504 |OnepaTtuBHu cUCTEMH 4+2% 0212
13.102 ESE2 505 |Cucremn ayToMaTcKor ynpaBibamba 4+4* 0211
14.]02 ESE2 506 |[IpojekToBarme JUIHTaIHUX CHCTEMa 4+4%* 0213/0223
15.]02 ESE2 507 |[IpojekToBame padyHapCKUX CHCTEMa 4+4%* 0213
16102 ESE2 508 Eg;:;z;}c(:{;}ijnropmmn U HYMEpHYKH coTBEp y 443% 0212
17.102 ESE2 509 [Monenupate 1 cuMyJaiyja cucreMa 4+4* 0211
M300PHHU MPeMeT:
18. 102 ESE2 251 |/IurutanHe TenekoMyHHKAIHje ¥ TIPEHOC MoIaTaka 4+3%* 0224
02 ESE2 252 |OcHoBHU pauyHapCKUX Mpexa 4+43% 0213
19.102 ESE2 510 S;;Zfbﬂe ;:Tq;(;pmauuox-mx cucTeMa U codTBepcKor 244 012
20. |02 ESE2 511 |Pauynapcka unTenurenmuja 4+4% 0212
21.|02 ESE2 512 [Metone ontumu3aiuje 4+4% 0211
HU300PHHM ITPeIMET:

2 02 ESE2 253 |TexHoIOTHje padyHapCKH YIPaBbaHUX CHCTEMa 2+2% 0211

| 02 ESE2 254 | Web nporpamupare 2+2% 0212

02 ESE2 255 |Cucrtemcka nporpamcka MojipIika y peaHoM BpeMeHy 242% 0213

23.102 ESE2 531 |ururanam ynpaBpauku cHCTEMI 4+4* 0211
24.|02 ESE2 532 |Texnuuka cpeacTBa ayToMaTHKe 34+3% 0211
25.102 ESE2 533 |buoMennuHCKn HHKEHEPUHT 343% 0211
26.]02 ESE2 534 |AyToMaTika y eHepreTunn 343% 0211/0222
27.102 ESE2 535 |bnomenuiuncka nHCTpyMEHTAIHja 3+3% 0211
28.|02 ESE2 536 | YnpaBibame NpoLecumMa pauyHapoM 4+4% 0211
29.]02 ESE2 537 |[Ipumena DSP y ynpasbamy 4+4% 0211
30. | 02 ESE2 538 |IIpojekTHa OKyMEHTAIHja y Ay TOMATHIIH 2+3* 0211
31.|02 ESE2 539 |IHTeIUreHTHO U HANIPEHO YIPaBJbare 4+5% 0211
32. 102 ESE2 540 |Auctpubyupanu ynpapibauki CHCTEMHA 4+5% 0211
33.|02 ESE2 541 |Codrep nporecHux padyHapa A4+4* 0211
34. |02 ESE2 022 |CouuoomKku acnekTH TeEXHUYKOT Pas3Boja 2+40* 0533
35.]102 ESE2 545 | {umnomcku pan 0+30%| 0211
36.|02 ESE2 549 |Crpyuna npakca 0+8* 0211

Vkynan HezesbHr GOH HacoBa: 12+14|12+14|12+14|14+12(16+14 [12+14|13+13[13+14| 14+14| 0+30

26 26 26 26 30 26 26 27 28 30
Bpoj ncrimra: 4 4 4 4 4 4 4 4 4 1

O3naka (*) mopex Opoja 4acoBa 03HaYaBa CEMECTap y KOMe Ce I0JIaXKe HCIIUT U3 JaTor IpenMeTa.
Hamnomena: CtyneHT je o6aBe3aH Aa y TOKy CTyIuja ypaIy ABa IIpojeKTa U3 IIpeAMeTa 0J] 3Hauaja 3a CMep.



YHUBEP3UTET Y HOBOM CAAY
@DaKyITeT TEXHHYKHX HayKa Hatym:
2002.09.30.
EjlekTpoTexHMKa W pavyyHapCcTBO
HACTABHMU IIJIAH Crpana: 2
Oncex : PAYYHAPCTBO U AYTOMATHUKA
Cwmep : PAUYHAPCKE HAYKE U UTHOOPMATUKA
P6 Mudpa Ipeamer I I 1 v A\ VI | VII | VIII | IX X | Karenpa
1. | 02 ESE2 101 |Maremarnuka ananusa I 4+4%* 0531
2. | 02 ESE2 102 |AuckperHa MaTeMaTHKa U JIMHEapHa anredpa 4+4% 0531
3. | 02 ESE2 501 |IIporpamcku je3unu u CTpyKType rnogaTaka 4+4* 0212
4. |02 ESE2 021 |Enrnecku jesux 0+2% | 0+2% | 0+2%* 0533
5. | 02 ESE2 103 |Pusuka 4+4% 0532
6. | 02 ESE2 201 |OcHOBH eeKTpOTEeXHHUKE 4+4* 0226
7. | 02 ESE2 502 |ApxutekTypa pauyHapa 4+4%* 0212
8. | 02 ESE2 104 |[Marematnuka ananuza 1T 4+4% 0531
9. | 02 ESE2 202 |Enekrponuxa 4+4%* 0223
10.| 02 ESE2 503 |O6jekTHO mporpaMupame 4+4% 0212
11.| 02 ESE2 105 |Cny4ajuu nporecu 24% 0531
12.| 02 ESE2 504 |OnepatiBHu cHCTEMI 4+2% 0212
13.] 02 ESE2 505 |Cuctemn ayToMaTCcKOT yIpaBibamka 4+4* 0211
14.| 02 ESE2 506 |IIpojekToBame qUIHTaIHUX CUCTEMa 4+4%* 0213/0223
15.] 02 ESE2 507 |IIpojekroBame padyHapCKUX CHCTEMa 4+4%* 0213
16.1 02 BSE? 508 g:;:{:iz;g[;}i]nropmmn U HyMEpHYKH codTBEp y 443% 0212
17.| 02 ESE2 509 [Monenupame 1 cuMyJaiyja cucremMa 4+4* 0211
M300PHHM IPeIMeT:
18.| 02 ESE2 251 |/IurutanHe TenekOMyHHKaIHje ¥ TIPEHOC MoIaTaka 4+3% 0224
02 ESE2 252 [OcHOBH pauyHapCKHX Mpexa 443% 0213
19.| 02 ESE2 510 SOC;’: ;g:golfr;gi‘;f;zmﬁm " 244 0212
20.| 02 ESE2 511 |Pauynapcka nnrenurenimja 4+4% 0212
21.| 02 ESE2 512 |Metoze ontumu3anuje 4+4% 0211
H300PHHM ITPeIMET:
2 02 ESE2 253 | Texnousoruje pauyHapcku ynpaB/baHUX CHCTEMa 2+2% 0211
*| 02 ESE2 254 | Web nporpamuparse 2+2% 0212
02 ESE2 255 |Cucremcka mporpaMcka MoJIpIiKa y peaTHOM BpeMeHY 2+42% 0213
23.102 ESE2 551 |MpexHo 6a3upanu cucreMu A+4% 0212
24.| 02 ESE2 552 |Cnetmdukanyja u Mmojenupame copTepa 4+4% 0212
25.| 02 ESE2 553 |base nozaraka 4+4% 0212
26.| 02 ESE2 554 |IIporpamcku mpeBoanonu 242% 0212
27.102 ESE2 555 |IIpojekToBame codrBepa 444% 0212
28.102 ESE2 556 |Mudbopmaiionn cuctemMu D+4% 0212
29. 102 ESE2 557 |HTepakuuja 4oBeK padyHap 4+4* 0212
30.| 02 ESE2 558 |Enekrponcko nocnosame 240% 0212
31.| 02 ESE2 559 |Ynpasmame coPTBEpCKUM HPOjEKTOM A+4%* 0212
32 | 02 ESE2 560 |'padmuxu u My 1THMEMjaTHA CUCTEMHU 4+4%* 0212
33.| 02 ESE2 561 |IlocioBHa nHbOpMaTHKa 4+4% 0212
34.| 02 ESE2 022 |Couuoionku acnekTH TeEXHUYKOT Pa3Boja 2+0* 0533
35.| 02 ESE2 565 |duruioMcku paj 0430%| 0212
36.| 02 ESE2 569 |Ctpyuna npakca 0+8* 0212
Viynan HesesbHr GOH HacoBa: 12+14 [12+14[12+14|14+12|16+14 |12+14|14+14|12+14| 14+12| 0+30
26 26 26 26 30 26 28 26 26 30
Bpoj ucnura: 4 4 4 4 4 4 4 4 4 1

O3naka (*) mopen Opoja yacoBa 03HauUaBa CEMECTap y KOME ce MoJIayKe UCIIUT U3 AATOT MpeaAMeTa.
Hanomena: CtyneHT je o0aBe3aH Jla y TOKY CTyIMja YpaaH JiBa MPOjeKTa U3 IIpeIMeTa o1 3Hadaja 3a cMep.



Hatym:
DakyaTeT TeXHHYKHX HAyKa 2002.09.30.
EjiexTpoTexHHKa W pauyyHapcTBO
HACTABHMU IIVIAH Crpana: 3
Oncex : PAYYHAPCTBO U AYTOMATHKA
Cmep : PAUYHAPCKA TEXHUKA 1 PAUYHAPCKE KOMYHUKAILINIE
P6 ngpa IIpenmer 1 11 11T vV \ VI VI | vl | IX X Katenpa
1. | 02 ESE2 101 |Martemarnuka ananu3za [ 4+4* 0531
2. | 02 ESE2 102 |[uckperHa MaTeMaTHKa U JIMHEapHa anrebpa 4+4%* 0531
3. | 02 ESE2 501 |IIporpamcku je3uiiy 1 CTpyKType mojaraka 4+4* 0212
4.1 02 ESE2 021 |Enrnecku jesux 042% | 042 | 0+2* 0533
5. | 02 ESE2 103 |®usuka 4+4% 0532
6. | 02 ESE2 201 |OcHOBH €JIeKTPOTEXHUKE 4+4%* 0226
7. | 02 ESE2 502 |Apxurekrypa pauyHapa A444% 0212
8. | 02 ESE2 104 |Maremarnuka ananusa I1 4+4%* 0531
9. | 02 ESE2 202 |Enexrponnka 4+4% 0223
10.| 02 ESE2 503 |O6jextHoO nporpamMuparme 4+4%* 0212
11.] 02 ESE2 105 |Ciy4ajuu npouecu 2+2% 0531
12.| 02 ESE2 504 |Oneparusuu cucremu 4+42% 0212
13.| 02 ESE2 505 |CucremMu ayToMaTcKOr yIIpaBJbamba 4+4%* 0211
14.| 02 ESE2 506 |IIpojekToBame ANTHTATHUX CHCTEMA 4+4* 0213/0223
15.] 02 ESE2 507 |IIpojexToBame padyHapCcKUX CHCTEMA 4+4%* 0213
HyMepHuky anroput™Mu U HyMepHiku codraep y «
16.] 02 ESE2 508 HHKEEEPCTBY 4+3 0212
17.| 02 ESE2 509 |Mozenupame u cuMyJalyja cuctema 4+4% 0211
U300pHU MPEAMET:
18.| 02 ESE2 251 | QururaiHe TeaeKOMyHUKALM]e M IPEHOC MoaTaKa 4+3% 0224
02 ESE2 252 |OcHOBH pauyHapCKUX Mpexa 4+43%* 0213
OcHoBU HH(DOPMALIMOHUX CHCTEMA H %
19.| 02 ESE2 510 CcO(TBEPCKOT HHKEEHEPCTBA zr4 0212
20.| 02 ESE2 511 |Pauynapcka unTeIMreHmja 4+4* 0212
21.| 02 ESE2 512 |Metoae ontumusanuje 4+4%* 0211
HU300PHH MPEIMeT:
2 02 ESE2 253 | TexHoJoruje padyHapCKH YIpaB/baHHX CHCTEMa 2+2% 0211
| 02 ESE2 254 | Web nporpamuparme 242% 0212
02 ESE2 255 |Cucremcka nporpamMcKa MopIiKa y peasHOM BPeMeHy 2+2% 0213
23| 02 ESE2 571 Mebhypauynapcke KOMyHHKaLHje U padyHapcKe e 0213/0224
mpexe |
24.| 02 ESE2 471 | Aurutanua obpajga curHana 3+3%* 0224
25.| 02 ESE2 572 |IIpojexToBame cucteMa 3aCHOBAaHUX Ha padyHapy 4+4% 0213
26.| 02 ESE2 573 |Apxutektype u anroputmu DSP-a 1 3+4 0213
27 | 02 ESE2 574 Mebhypauynapcke KOMyHHKaLHje U padyHapcKe b 0213
mpexe 11
28.| 02 ESE2 575 |Apxurexrype u anroputmu JJCIT-a I1 2+4%* 0213
29.| 02 ESE2 472 |Onabpana moryiaBjba eJIeKTPOHNKE 2+2% 0223
30.| 02 ESE2 576 g&o;epamcxa MOAPIIKA y TEJICBU3UjU U 00pan 313 0213/0224
31.| 02 ESE2 577 |IIporpamcka HOJpIIKA Y PEaTHOM BPEMEHY 2+2% 0213
12 | 02 ESE2 578 IpojekToBarme cHCTeMa ca HHTEIPUCAHUM 2o 0213
ciryxbama
33.| 02 ESE2 579 |TIpojexToBare HAMEHCKHX PauyHApPCKUX CTPYKTypa 3+3% 0213
34| 02 ESE2 580 IpojexToBarme cHCTEMa 3a Paj] y PealHOM 3i3% 0213
BpEMCHY
35.| 02 ESE2 581 |Teopuja caoOpahaja 1 mpojeKToBame Mpexa 3+3%* 0213
36.| 02 ESE2 582 |3amrtura pauyHapcKUX CUCTEMa U Mpexka 3+3* 0213
37.| 02 ESE2 022 |Coumnosonky acinekTH TEXHHYKOT pa3Boja 24+0* 0533
38.| 02 ESE2 585 | Aunuiomcku paj 0+30* 0213
39.| 02 ESE2 589 |Ctpyuna npakca 0+8* 0213
Viyman i i (por wacosa: 12+14 [12+14 [12+14|14+12| 16+14 | 12+14|13+15[11+15]|16+14| 0+30
YTaH HENCLII onA Hacopa: 26 | 26 | 26 | 26 | 30 | 26 | 28 | 26 | 30 | 30
Bpoj ncnura: 4 4 4 4 4 4 4 5 6 1

O3naka (*) mopen Opoja yacoBa 03HauaBa CEMECTap y KOMe ce IoJIayKe UCIIUT U3 AATOT MpeaAMeTa.
Hanomena: CtyneHT je o0aBe3aH J1a y TOKY CTyIMja YpaaH /iBa MPOjeKTa U3 IIpeIMeTa o1 3Hadaja 3a cMep.



UNIVERSITY OF NOVI SAD Dat
ate:

Faculty of Technical Sciences 2002.09.30
Electrical and Computer Engineering R

CURRICULUM OUTLINE Page: 4

COMPUTING AND CONTROL DEPARTMENT
Course: AUTOMATICS AND SYSTEMS CONTROL

Code Subject 1 11 I v \% VI VII | VIII | IX X
02 ESE2 101 |Mathematical Analysis [ 4+4%

z
o

—

02 ESE2 102 |Discrete Mathematics And Linear Algebra 4+4*

02 ESE2 501 |Programming Languages and Data Structures 4+4%*

02 ESE2 021 |English Language 042% | 0+2% | 042%
02 ESE2 103 |Physics 444%
02 ESE2 201 |Fundamentals of Electrical Engineering 4+4%

02 ESE2 502 |Computer Architecture 4+4%*

02 ESE2 104 |Mathematical Analysis II 4+4%*

S R I E RIS

02 ESE2 202 |Electronics 4+4*

02 ESE2 503 |Object Programming 44+4%

_
o

.| 02 ESE2 105 |Stochastic Processes 2+2%

—
—

02 ESE2 504 |Operating Systems 442%

_
N

02 ESE2 505 |Automatic Control Systems 4+4

—
w

02 ESE2 506 |Digital Systems Design 4+4%

—
>

02 ESE2 507 |Computer Systems Design 4+4%

—
W

Numerical Algorithms and Numerical Software in
Engineering
02 ESE2 509 |Modeling and Simulation 4+4%*

Optional subjects:
18.| 02 ESE2 251 |Digital Telecommunications and Data Transmission 443%
02 ESE2 252 |Computer Networks Fundamentals 4+3%
Information Systems and Software Engineering
Fundamentals

4+3%

—
>

02 ESE2 508

—
~

19.| 02 ESE2 510 244*

20.| 02 ESE2 511 |Computational Intelligence A4+4%

21.| 02 ESE2 512 |Methods of Optimization 4+4%
Optional subjects:
02 ESE2 253 |Tools for Computer Controled Systems 2+42%
22.1 02 ESE2 254 |Web Programming 242
02 ESE2 255 |Real-Time System Software 2+42%

23.| 02 ESE2 531 |Digital Control Systems 4+4%

24.| 02 ESE2 532 |Technical Equipment for Control Systems 3+3%*

25.| 02 ESE2 533 |Biomedical Engineering 343%

26.| 02 ESE2 534 |Automatics in Power Engineering 343%

27.1 02 ESE2 535 |Biomedical Instrumentation 343%

28.| 02 ESE2 536 |Process Control by Computer 4+4%

29.| 02 ESE2 537 |DSP Applications in Control System 44+4%

30.| 02 ESE2 538 |Project Documentation in Automatics 243%

31.| 02 ESE2 539 |Intelligent System Control 4+5%

32.| 02 ESE2 540 |Distributed Control Systems 4+5%

33.| 02 ESE2 541 |Software Of Process Computers A+4%

34.| 02 ESE2 022 |The Sociological Aspects of Technical Development 2+0%*

35.| 99 ESE2 545 |Graduation Exam 0+30*
36.| 99 ESE2 549 |Professional Practice 0+8*
12+14 [ 12+14 | 14+14 | 14+12 | 16+14 | 12+14 | 13+13 | 13+14 | 14+14| 0+30

26 26 28 26 30 26 26 27 28 30
Number of exams: 4 4 4 4 4 4 4 4 4 1

Total number of hours per week:

CODE (*) with number of hours signed semester for exam
REMARK: In the course of studies student is obliged to complete two projects chochen in the subject important
for this course
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COMPUTING AND CONTROL DEPARTMENT

Course: COMPUTER SCIENCE AND INFORMATICS

No Code Subject I 1I 11 v v VI Vil | VIII | IX X
1. | 02 ESE2 101 |Mathematical Analysis I 4+4%

02 ESE2 102 |Discrete Mathematics And Linear Algebra 4+4%*

02 ESE2 501 |Programming Languages and Data Structures 4+4%

02 ESE2 021 English Language 0+2% | 0+2% | 0+2*

02 ESE2 103 |Physics 4+4%
02 ESE2 201 |Fundamentals of Electrical Engineering 4+4%

02 ESE2 502 |Computer Architecture 4+4%*

S D FSAN N ol el R

02 ESE2 104 |Mathematical Analysis II 4+4*

9. | 02 ESE2 202 |Electronics 4+4*
10.| 02 ESE2 503 |Object Programming 444%

11.] 02 ESE2 105 |Stochastic Processes 240%
12.| 02 ESE2 504 |Operating Systems 4+2%
13.| 02 ESE2 505 |Automatic Control Systems 4+4

14.] 02 ESE2 506 |Digital Systems Design 4+4%*

15.] 02 ESE2 507 |Computer Systems Design 4+4*

Numerical Algorithms and Numerical Software in
Engineering
17.| 02 ESE2 509 [Modeling and Simulation 4+4%

Optional subjects:
18.| 02 ESE2 251 |Digital Telecommunications and Data Transmission 4+3%*
02 ESE2 252 |Computer Networks Fundamentals 4+3*
Information Systems and Software Engineering
Fundamentals

16.| 02 ESE2 508 4+3%

19.| 02 ESE2 510 2+4%

20.| 02 ESE2 511 |Computational Intelligence 44+4*

21.| 02 ESE2 512 [Methods of Optimization A4+4%

Optional subjects:
02 ESE2 253 |Tools for Computer Controled Systems 2+2%
22. 02 ESE2 254 |Web Programming 242
02 ESE2 255 |Real-Time System Software 2+2%

23.| 02 ESE2 551 |Net-Centric Computing 444%

24.| 02 ESE2 552 [Software Specification and Modelling 4+4%

25.| 02 ESE2 553 |Database Systems 4+4%

26.| 02 ESE2 554 |Compilers Tk
27.| 02 ESE2 555 [Software Design 4+4%

28.| 02 ESE2 556 |Information System 54x

29.| 02 ESE2 557 |Human-Computer Interaction 4+4%*

30.| 02 ESE2 558 |Electronic Buisiness 2+42%

31.] 02 ESE2 559 |Software Project Management 4+4%

32.] 02 ESE2 560 |Computer Graphics and Multimedia Systems 444%

33.| 02 ESE2 561 |Busines Information Systems 4+4%

34.| 02 ESE2 562 | The Sociological Aspects of Technical Development 2+0%*

35.| 02 ESE2 565 |Graduation Exam 0130%

36.| 02 ESE2 569 |Professional Practice 0+8%*

12414 | 12+14 | 12+14 | 14+12 | 16+14 | 12+14 | 14+14 | 12+14 | 14+12 | 0+30
26 26 26 26 30 26 28 26 26 30

Number of exams: 4 4 4 4 4 4 4 4 4 1

Total number of hours per week

CODE (*) with number of hours signed semester for exam
REMARK: In the course of studies student is obliged to complete two projects chochen in the subject important
for this course
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COMPUTING AND CONTROL DEPARTMENT
Course: COMPUTER ENGINEERING AND COMMUNICATIONS
No Code Subject I 1I I v \Y VI VIl | VII IX X
1. | 02 ESE2 101 |Mathematical Analysis I 4+4%
2. | 02 ESE2 102 |Discrete Mathematics And Linear Algebra 4+4*
3. | 02 ESE2 501 |Programming Languages and Data Structures 44+4%*
4. | 02 ESE2 021 |English Language 0+2% | 0+2%* | 0+2%*
5. | 02 ESE2 103 |Physics 4+4%
6. | 02 ESE2 201 |Fundamentals of Electrical Engineering 4+4%*
7. | 02 ESE2 502 |Computer Architecture 4+4*
8. | 02 ESE2 104 |Mathematical Analysis IT 4+4%*
9. | 02 ESE2 202 |Electronics 4+4%*
10. | 02 ESE2 503 |Object Programming 4+4%*
11.]| 02 ESE2 105 |Stochastic Processes 2+2%
12. | 02 ESE2 504 |Operating Systems 442%
13.| 02 ESE2 505 |Automatic Control Systems 4+4
14. | 02 ESE2 506 |Digital Systems Design 4+4*
15.| 02 ESE2 507 |Computer Systems Design 4+4*
16.| 02 ESE2 508 E;J;ril:ziecrai:]glgorithms and Numerical Software in 4+3%
17. | 02 ESE2 509 |Modeling and Simulation 4+4%
Optional subjects:
18. | 02 ESE2 251 |Digital Telecommunications and Data Transmission 4+3%
02 ESE2 252 |Computer Networks Fundamentals 4+3%
19. | 02 BSE2 510 {:Ilf;);;l;telgg 1Ssystems and Software Engineering Qg
20.| 02 ESE2 511 |Computational Intelligence 4+4%
21.| 02 ESE2 512 |Methods of Optimization 4+4%*
Optional subjects:
2 02 ESE2 253 |Tools for Comp}lter Controled Systems 2+2%
02 ESE2 254 |Web Programming 2+2%
02 ESE2 255 |Real-Time System Software 2+2%
23. | 02 ESE2 571 |Inter Computer Communication and Computer Networks I 3+4%*
24. | 02 ESE2 471 |Digital Signal Processing 3+3*
25. | 02 ESE2 572 |Engineering of Computer Based Systems (ECBS Design) 4+4*
26. | 02 ESE2 573 |DSP Arhitectures and Algorithms I 3+4%*
27. | 02 ESE2 574 |Inter Computer Communication and Computer Networks II 2+4%*
28. | 02 ESE2 575 |DSP Architectures and Algorithms IT 2+4%
29. | 02 ESE2 472 |Selected Topics of Electronics 2+2%
30. | 02 ESE2 576 |Television Set and Image Processing Software 3+3%
31. | 02 ESE2 577 |Real-Time Software 2+42%
32. | 02 ESE2 578 |Integrated Services Digital Networks Design 2+2%
33. | 02 ESE2 579 |Dedicated Computer Structures Design 3+3%*
34. | 02 ESE2 580 |Real-Time System Design 3+3%
35. | 02 ESE2 581 |Traffic Theory and Network Design 3+3*
36. | 02 ESE2 582 |Computer Systems and Networks Security 3+3%*
37. | 02 ESE2 022 |The Sociological Aspects of Technical Development 2+0%*
38.| 02 ESE2 585 |Graduation Exam 0+30*
39. | 02 ESE2 589 |Professional Practice 0+8*
Total number of hours per week: 12+14 [ 12+14 | 14+14 | 14+12| 16+14 | 12+14 | 13+15 | 11+15 | 16+14 | 0+30
26 26 28 26 30 26 28 26 30 30
Number of exams: 4 4 4 4 4 4 4 5 6 1

CODE (*) with number of hours signed semester for exam
REMARK: In the course of studies student is obliged to complete two projects chochen in the subject important for this course
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YHUBEP3UTET Y HOBOM CAJ1Y * UNIVERSITY OF NOVI SAD
@akyaret TeXHHYKUX HAyKa * Faculty of Technical Sciences HAatym * Date:
Enexkrporexnuka * Electrical and Computer 2002.09.30.
U pauYyHapCcTBO * Engineering
HACTABHU IPOTPAM * PROGRAM OF SUBJECT Crpana * Page: 8
OJCEK 3A PAYUYHAPCTBO U AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT
Mpeametr*Subject: EHIJIECKHA JE3UK
02 ESE2 021 ENGLISH LANGUAGE
YkynaH 0poj 4yacoBa y CeMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
I 0 30(A) 1 0 30(4)
I 0 30(A) 1 0 30(4)

111 0 30(A) 111 0 30(A4)
Capap:xaj / cTpyKTypa npeamera:: Contents / Structure of the subject:
e OOpana onpeheHor Opoja TekcToBa Be3aHHMX 3a | @  Reading comprehension of a certain number of

CTPYKY. technical texts related to the fields of study.
e Vmo3HaBame  CTyOeHata ca  crenuduuHuM | e Special characteristics of technical discourse.

CTPYKTYpaMma TeXHHYKOT je3HKa. e Extension of technical vocabulary.
e [Ipommpusame BOKaOyapa TEXHUYKUM | o  The use of technical literature and dictionaries.

TEPMHUHUMA. o Systematization of grammar (Tense system, Relative
o Kopuuiheme cTpydHe murepaType 1 peuHuKa. clauses, Time clauses, Conditional sentences, The
e Cucremarmzanuja rpamarudyke rpahie (Bpemena, use of participles, The use of infinitives, The use of

Konpuimonaite pedenuiie, BpemeHcke pedeHwuiie, gerund, Passive voice, Foreign plurals).

PenatuBHe pedenunne, Ymorpeba mapTuiMIa,
VYnorpeba wuHOuHHNTHBA, Ymorpeba TrepyHIa,
[MacuBHe KOHCTpyKuWje, MHOXHHa HMEHHIA
CTPaHOT ITOpPEKJIa).

IIpequcnutHe o0aBe3e: - Preexam duties: -
O06JMuM HACTaBe M HAYMH MPoBepe 3HAWA: Mode of studies and evaluation:
e Aynuropue BexoOe (A); Koncynranuje. e Auditory practices (4); Consultations.

e HcmuT ce cacToju U3 TpH jeja, IpBU Jeo oarosapa | ®  The exam is oral. It is possible to approach the exam
rpajuBy TPBOT CEMECTpa, APYrH [0 OJroBapa during the course.
rpajuBy JApyror cemecrpa, a tpehu Jeo rpaauBy
tpeher cemectpa. IlonoxkeHn MPBH AEO HCIHTA je&
YCIIOB 3a MoJIarame JAPYror Jelia, a MOJOXKEeHU JPYTH
le0 WCIHTA je YCIIOB 3a Tonarame Tpeher mena
ucmura. MCIuT je TotoXeH Kaja ce MmojIokKe CBa TPH
Zena.

e (Cga Tpu nena ucnuta cy ycMeHu. O1ieHa HCIuTa ce
dopmupa Kao apuTMETHYKa CpPEeIHHA OLeHa JeJ0Ba
ucnuta. Menur je Mmoryhe nonarat y TOKy HacTase.

Jlutepatypa * Literature:
1. J & L. Soars, Headway Elementary, Student’s book, Workbook, Dictionaries, Grammars, 1990.
2. A collection of selected technical texts from various sources




EJ'IeKTpOTeXHHKa

YHUBEP3UTET Y HOBOM CAJ1Y * UNIVERSITY OF NOVI SAD

dakyareT Texunukux Hayka * Faculty of Technical Sciences
* Electrical and Computer
U PaYyYHAPCTBO *

Hatym * Date:
2002.09.30.

Engineering

HACTABHMU ITIPOTPAM * PROGRAM OF SUBJECT

Crpana * Page: 9

OJCEK 3A PAYYHAPCTBO U AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Ipeamert * Subject

COIMOJIOIIKA ACIIEKTH TEXHUYKOI PA3BOJA

02 ESE2 022 THE SOCIOLOGICAL ASPECTS OF TECHNICAL DEVELOPMENT
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
IX 30 0 X 30 0

Capgp:xaj / cTpyKTypa npeaMera:

e OcoOuHe TEXHUYKOT ca3Hama: 00jeKTHBHOCT,
MIPELM3HOCT, OIIITOCT, TPAKTHYHOCT,
CHCTEMaTHYHOCT, YHUBEP3aIHOCT.

e  1I3BOpH TEXHUYKOT Ca3Hama: MPAKTUYHO-
NPOU3BOAHE NOTPebe, KOHTUHYAITHOCT,
KOMIUIEMEHTapHOCT, TEXHUYKA Pao3HANOCT, HayKa,
00N M CPeNICTBA MINPEHE Heja U 3HAbA.

e Hay4HO-TeXHHWYKHM MOTEHIMjaI: MaTepHjaHa
CpeACTBa, HAyYHO-HCTPAKUBAUKH KaJap,
opraHu3alyja Hay4HO-HCTPaXUBAYKOT pajia,
pasynTaTH HayYHO-HCTPAXKUBAYKOT Paja-MaTeHTH U
WHJIEKC HUTHPAHOCTH.

e  VYTuiaj TeXHUKE HA Pa3B0Oj APYLITBA: YTHLA]
TEXHUKE Ha POMEHE caapikKaja ¥ TOKUBJbaja paa,
TEXHHKA U IPOMEHE Y JPYIUTBY, TEXHUKA U
KyJTypa, TEXHHKA U IPOMEHE Y JKMBOTY, TEXHHUKA U
CBECT, TEXHHUKA H cI1000/1a, IIOCTHHIYCTPH]jCKO
JPYIITBO, HHGOPMATHIKO APYIITBO.

e  VTullaj APYIITBEHUX yCJIOBA HA Pa3BOj TEXHHUKE:
OrpaHHYera 1 NOACTHIAJH Pa3Boja TEXHUUKOT
CazHama y pasjiMyuTuM ApyTBCHUM CUCTEMUMA,
KaluTaIM3aM ¥ Pa3Boj TEXHHUKE, JUHAMUYKH Pa3Boj
TEXHUKE y KAlUTAIU3MY, HAyYHO-TEXHUUKA
peBoutynnja, MH(GOPMAaTHIKa PEBOIYIIH]ja.

e [Ipernen HCTOPHjCKOT pa3Boja TEXHUKE: EHEPIHja,
CpelcTBa paja, TPAaHCIOPTHA CPEICTBA,
KOMYHHKAIHOHA CPEICTBA, MaTePHjall, CPEACTBA 32
3a/10BOJbEHHE )KUBOTHHX U 3[PaBCTBEHUX MOTpeda,
BOjHA TEXHUKA.

e Hayka 1 TeXHHKa: I0BE3aHOCT HayKe
TEXHHUKE,0[JHOC HAYKe, TEXHUKE 1 IPOU3BOJLE Y
MOJIEPHOM JPYIUTBY, OAHOC TEXHUKE U €TUKE,
HWHXXEHEPCKa eTUKa, METOJ10JI0THja HayYHOT
HCTPaXUBaa, IPYLITBEHH MOJI0XKA] ¥ yJIora
Hay4HHUKa U MHXXEHhepa y MOJIEPHOM JIPYIITBY.

Contents | Structure of the subject:

o Characterstics of technical knowledge:
objectveness, precinseness, generality,
practical,sistematicness, universality

o Source of technical knowledge: practical-
productione needs, continuity, complementary,
curiosity, science, forms and means of
spreadingidea and knowledge.

o Scientific-technical potential:finantial resources,
scientific-research personnel,organization, results
of scientific research-patents, index citation.

o Influence technics on social development:Influence
of technics on changes of work contennt and
attitude towards work, technics and changes in
society,technics and culture, technics and
consiousness, technics and freedom, scientific-
technical revolution, informaticka revolution.

o Influence of society conditions on development of
techics: limitations i stimulants in development of
technics, capitalism and development technics,
scientific-technical revoluton, informatical
revolution,

e Historical development technics: energy, means of
production, materials, comunications, military
industry, means for life and health, trafic means.

o Science and technics:Connection of science and
technics, connection scince, technics and production
in modern society, technics and ethics, engineers
ethics, methodology scientific research, sotial
oposition and function of scientists and engineers in
modern society.

IlpenqucnutHe o0aBe3e: -

Preexam duties: -

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:
e IIpenaBama; Koncynranuje.
e lcmout je ycMeHH.

Mode of studies and evaluation:
e Lectures; Consultations.
o  The exam is oral.

Jlutepatypa * Literature:

1. Papom PamuBojesuh, Counonoruja Hayke, Stylos, Hosu Can, 1995.

2. Papmom PapmBojeBuh, Texnnka u npymrso, @akynrer TexHnukux Hayka, Hosu Cax, 2000.
3.  Robert Merton, Sociology of Science, The University of Chicago Press 1973.

4. J.D. Bernal, Science of History, Ramsidge, Mass M.1.T. 1971.
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Ipeamer*Subject: MATEMATHYKA AHAJIN3A 1
02 ESE2 101 MATHEMATICAL ANALYSIS 1
Ykynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bex6e Semester Lectures Practices
1 60 60(N) 1 60 60(N)

Capgpaxaj / cTpyKTypa npeaMera:

ITosbe peaHUX M KOMIUIEKCHUX OpojeBa.
MeTrpuuky IPOCTOPH.

HuzoBn  (KOHBepreHuuja HH3a, pEaIHH U
KOMILIGKCHH ~ HHU30BU, KOMIUIETHH  METPUYKH
MIPOCTOPH ).

I'pannyna BpeqHOCT, HENPEKUIHOCT M YHH(OpMHA
HENPEeKUIHOCT (PYHKIIH]a.

Peanne ¢QyHKIMje jemHe peanmHe MPOMEHJBHBE
(TpaHMYHA BpPEOHOCT, HEMPEKUAHOCT; YHH(POPMHA
HENPEeKUIHOCT; JUu(epeHIMjalHA padyyH U IPUMEHa,
HeoapeheHn wWHTerpan; oApeheHn UHTerpal H
[IPUMEHA; HECBOjCTBEHH HHTETPAII).

Peanne ¢yHKIMje BHIE pEATHUX MPOMEHBUBHX
(rpaHMYHa BPEIHOCT; HENPEKUIHOCT; yHH(OpMHA
HENPEeKUIAHOCT; TU(QEPEeHIMjaTHU pauyH U IPUMEHA).
OOnune audepeHnWjaliHe jeHAYWHE TMpPBOI U
Buer pena. Jluneapue nudepeHnujante jeqHaunHe
n-TOT pena.

Contents / Structure of the subject:

Field of real and complex numbers.
Metric spaces.

Sequences (convergent sequences, sequences of real
and complex numbers, complete metric spaces).

Functions (limits; continuity; uniform continuity).

Real functions of one variable (limits, continuity,
uniform  continuity, differential calculus and
application; indefinite integral; definite integral and
application; improper integral).

Real functions of several variables (limits;
continuity, uniform continuity; differential calculus
and applications).

Ordinary differential  equations (first order
differential equations; differential equations of the
second and higher orders; linear differential
equations of the n order).

IlpenucnurHe odaBe3e: -

Preexam duties: -

O0siMuM HAcTaBe M HAYHMH NPoBepe 3HAMWA:

[MpenaBama; Pauyncke (N) Bexx6e; Koncynranuje.
Jleo rpaanBa KOjU YMHU JIOTHUKY LEIMHY MOXE J1a
ce Tmoaxe y BHIYy KOJIOKBHjyMa. KonokBujym je neo
ucnurta. KoJOKBHjyM H HCIHT CY YCMEHHU H
MMMCMEHHU. Y CMEHH Jieo je exuMuHaTtopaH. O0a mema
ce MoJIaXy Y MUCMeHO] (OopMH.

Ouena ucnuTa ce GopMHpa Ha OCHOBY yclleXa Ha
KOJIOKBHjYMY, YCMEHOM ¥ IHCMEHOM [y UCIIHTA.

Mode of studies and evaluation:

Lectures; Problem solving (N) practices;
Consultations.

The exam is oral and written. Oral part of the exam
is eliminatory. Both parts of the exam are expressed
in written form.

The exam grade comprises the results on partial
exam, oral and written part of the exam.

Jlutepatypa * Literature:
. Kosauesuh, H. Panesuh, Maremarnuka aHanuza I (YBoxHu mojmMoBu u rpanunyau npouecu), ®TH, Hosu

1.

2.

3.

Cap, 2000.

. Kosauesuh, M. Hoskosuh, B. Mapuh, b. Poguh, Marematnuka ananu3a | (Judepennmjaaan 1 HHTETpaTHA
pauys; oonune nudepenuujanae jeqHagune), ®TH, Hosu Can, 2000.
M. Hoskoeuh, b. Ponuh, 1. KoBauesuh, 36upka pemenux 3anataka uz Matemarnuke ananmmze [, ®TH, HoBu

Can, 2000.
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Ipeamer*Subject: JUCKPETHA MATEMATHUKA U JIMHEAPHA AJITEBPA
02 ESE2 102 DISCRETE MATHEMATICS AND LINEAR ALGEBRA
Ykynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bexo6e Semester Lectures Practices
1 60 60(N) 1 60 60(N)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e Peymanmje u anrebapcke crpykrype (OuHapHe | @  Relations and algebraic  structures  (binary

penauyje, ¢GyHKIMje, TPYNOWAN, TPyIe, NPCTEHH,
1oJba, IIOJIMHOMU HaJl NPOWM3BOJBHUM II0JbHMA,
KOHCTPYKLMja KOHauyHMUX I0Jba, 0Jba PEATHUX U
KOMILTEKCHIX OpojeBa).

BymoBa anrebopa (bynoBa amrebpa, mpuHIHIT
JIyallHOCTH, HOpManHe (Gopme, penauuje y bynosoj
anreOpu, anreOpa eNeKTpUIHUX KOJIa, MHUHUMAJTHE
fopme).

Jloruka.

Jluneapna anredpa (BekTopcka ajiredpa y mpocTopy
R’, aHaniMTHuKa reoMeTpHja Yy  JIMHEAPHHM
OPOCTOPHMA, BEKTOPCKH MPOCTOPM W MAaTpHIIE,
JMHEeapHe TpaHchopmalyje, KBaapaTHe GopMe).

Teopwuja rpadosa.

relations; functions, grupoids, groups, rings. fields,
polynomial over non finite fields, constructing finite
fields, field of real and complex numbers).

Boolean algebra (Boolean algebra; principle of
duality; normal forms,; relations in Boolean
algebra; algebra of electrical circuits;, minimal

forms).
Logic algebra.

Linear algebra (vector algebra in the space R’,
analytical geometry in the space-lines, planes,
vector spaces and matrices, linear transformations),
Quadratic form.

Graph theory.

IIpenucnutHe o0aBe3e: -

Preexam duties: -

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:

[MpenaBama; Pauyncke (N) BexxOe; Koncynranuje.

Jleo rpanyBa KOjU YMHH JIOTHYKY LEIHHY MOXE ce
moJlaraTel 'y BUAY KoJokBHjyMa. KooKBHjyM je nmeo
ucnuta. KONOKBHjyM M HCIUT Cy IHCMEHH W
ycMmenu. [IncMenn [ieo je enmMuHaTOpaH.

Ouena ucnuTa ce GopMHpa Ha OCHOBY yclleXxa Ha
KOJIOKBHjyMY, TICMEHOM U YCMEHOM JIeJTy HCITUTA.

Mode of studies and evaluation:

solving  (N)  practices;

Lectures;  Problem
Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on partial
exam, written and oral part of the exam.

Jlutepatypa * Literature:
P. lopocnoBauku, EnemenTn ommre u nuHeapHe anredpe, Yausep3uter y Hosom Cany, 1999.
2. P. lopocnoBaukn, 30MpKa pelmIeHNX HCITUTHUX 3a1aTaka u3 anredpe, ®TH, 1998.

1.
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OJCEK 3A PAYYHAPCTBO U AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Ipeamert * Subject OU3NKA
02 ESE2 103 PHYSICS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
11 60 30(N) + 30(L) 1 60 30(N) + 30(L)

Capgp:xaj / cTpyKTypa npeaMera:

Kunematnka w© JIuHaMuKa
POTaLMOHOT KpeTama.

Cuna u bbyTHOBH 3aK0HU
3aKoHU OfpKamka.
I'paBuTaninoHo MoJbe.
XapMoHHjCKe ocIIaluje.
CrienjanHa Teopuja pelaTUBHOCTH.

OcHoBH MexaHuKe (Gaynsa.

OcHoBu ¢usuke mwiasme ((ysuja).

I u I mpuHIUNO TepMOAUHAMUKE.

®das3Hu npenasi.

Maxwell-Boltzmann-oBa nacmopena.

®u3nyKa KUHETHKA.

Hudysuja, mpeHOC TOIIIOTE U BHCKO3HOCT.

TamacHO KpeTame; MEXaHHIKH U eIeKTPOMAarHETCKU
Taxacu.

TanacHa u reoMeTpHjcKa ONTHKA.

OcHOBe KBaHTHE (pU3HKe.

Schrodinger-oBa jenqHaunHa U MPUMEHE HA METAJlC U
MOJYIIPOBOJIHHKE.
Fermi-Dirac-oBa
€JIEKTPOHCKH Trac.
EnemenTn ¢usmke 4BpcTOr crama
Bose-Einstein-oBa pacmonena
LASER-e u cynepnpoBOJHHKE.

TpaHCJIaQUOHOI' U

CTaTUCTUKAa W TPUMCHA Ha

U T[pUuMEHa Ha

Contents | Structure of the subject:

Translational and Rotational Kinematics and
Dynamics

Force and Newton's Laws

Laws of Conservation

Gravitational Field

Harmonic Oscillations

Special Theory of Relativity

Outlines of Fluid Mechanics

Outlines of Plasma Physics

The First and the Second Law of Thermodynamics
Phase Transitions

The Maxwell-Boltzmann's Distribution

Physical Kinetics

Diffusion, Transfer of Heat and Viscosity

Wave motion; Sound Waves and Elektromagnetic
Waves

Physical and Geometric Optics

Outlines of Quantum Mechanics

Schridinger Equation and Applications in Metals and
Semiconductors
Fermi-Dirac's
Electron Gas
Outlines of Solid State Physics
Bose-Einstein's Statistics and Application on
LASER's and superconductors.

Statistics and  Application on

IpenucnutHe o0aBe3e:

Ypahene nadboparopujcke Bexoe.

Preexam duties:

Carried out labs

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:

[MpenaBama; Pauyncke (N) u maboparopujcke (L)
BexOe; Korcynranuje.

Hcnwur je mucmenn u yeMeHH. [lncmenn neo nenmra
j€ eNMMMIHATOpaH.

Ornena ucnura ce GopMupa Ha OCHOBY ycrexa Ha
ma00paTOPHjCKIM BekOaMa, MICMEHOM H YCMEHOM
JIEJTy WCITHUTA.

Mode of studies and evaluation:

Lectures; Practices (Problem solving (N), labs. (L)),
Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on labs.,
written and oral part of the exam.

Jlutepatypa * Literature:
M.Carapuh, ®usnka - TepmMoanHamuka 1 TanacHo kperame (DTH Hosu Can)

Jb.bymuacku-IletkoBuh, OcHOBH KBaHTHE U CTATUCTHUKE (PH3HKE (CKPHIITA).

. hupuh, A. Kosmuauc-Ilerposuh u apyru, 30upka pemennx 3amataka u3 ¢pmsuke | u II (DTH Hosu Can)
Jb.Bynuuncku-Ilerkosuh, JI. Mauh, M. Byuunuh, [Ipaktukym naboparopujckux BexxOu u3 ¢usuke (y npunpemn)

1

2.
3.
4.
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MATEMATHUYKA AHAJIN3A 11
MATHEMATICAL ANALYSIS 11

Total number of hours per semester

Hpenmer*Subject:
02 ESE2 104
Ykynas 6poj yacoBa y ceMecTpy
Cemecrap [IpenaBama Bex6e
111 60 60(N)

Semester

Lectures Practices
1l 60 60(N)

Canp:kaj / cTpyKkTypa npeamera:

PenoBu y HOpMupaHUM MPOCTOPUMA.
Bpojuu pen.
@YHKIMOHAIHU PELOBU.
CreneHu peoBH.
JIBOCTpYKH,  TPOCTPYKH,
MOBPILIMHCKY UHTErpall.
Teopuja nossa (Bekropcka ¢yHKIM]ja jesiHE U BHIIE

KPUBOJIMHUJCKH |

MPOMEHJbHBHX; rpaHuYHa BPEITHOCT;
HelpeKuaHocT; u3Bol. CKanapHa IoJba; W3BOX Y
NpaBLy; TpamdjeHT; XaMWITOHOB  OIepaTop.
BekTopcka 1moJpa; pOTOp; JAMBEPreHIMja; pan;
HUpKynanuja; GiIykc).

KommnekcHe — ¢ynkimje (I'paHuuHa  BpemHOCT,
HemnpekuaHocT,  nudepenuupame. Kondopmua

npeciukaBama. Wuterpan. Tajmopos u Jlopanos
pen, pe3uauyM. AHAIUTHUKO POIYKEHE).
Oypujeoa u JlarmacoBa TpaHchopmarmja ca
MpUMEHaMa.

Contents / Structure of the subject:

Series.

Numerical series-convergence and convergence
tests.

Taylor and McLaurin series.

Power series.

Integrals of vector functions (double, triple, line,
surface).

Theory of fields (Vector functions of one and several
variables — limits; continuity; differential calculus
and applications. Scalar fields — directional
derivative; gradient; Hamilton’s operator. Vector
fields — curl; divergence; work; circulation; flux).
Complex functions (boundary values; continuity,
uniform  continuity; differential calculus and
application; conform mapping; integrals; Taylor
and  Laurent’s  series;  residuum;  analytic
continuation,).

Laplace and Fourier transforms and application.

IIpenqucnutHe o0aBe3e: -

Preexam duties: -

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

[penarama; Pauyncke (N) BexxoOe; Koncyunranmje.

Hcnur ce cacToju ox 1Ba Jenia KOjU TOKPHBAjy JIBE
nornuke uenuHe. Ilomoxxen 1 nmeo je ycioB 3a
monarame 11 mema. Oba mena cy MMCMEHH W YCMEHH.
[Mucmenn neo je enmmMuHATOpaH. VICIHT je motoskeH
aKko cy monoxeHa oba gena. Ha mucMmeHoM neny
HCIHTa je J03BOJbeHO Kopuimheme ynbermka (1,
6u1o Kojer).

Onena | nena u Il nena ce ¢opmupa Ha OCHOBY
ycrexa W3 IHCMEHOr M ycMeHor jena. OneHa
nucnuTa ce GpopMupa Ha OCHOBY ycHexa M3 MpPBOT U
JPYTOT Jie7a UCTINTA.

Mode of studies and evaluation:

Lectures; Problem solving (N) practices;
Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on partial
exam, written and oral part of the exam.

Jluteparypa * Literature:
M. Crojakosuh, MaTematuuka aHanu3sa 2, Yuausep3ureT y Hosom Cany, 1998.
H. Panesuh, JI. Yomuh, 36upka pemenux 3agaraka n3 maremaruuke ananuse 11, ®TH, 1999.

1.
2.
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Hpenmer*Subject: CJIYYAJHHU TPOLIECH
02 ESE2 105 STOCHASTIC PROCESSES
Ykynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bexo6e Semester Lectures Practices
1V 30 30(N) )i4 30 30(N)

Canp:kaj / cTpyKkTypa npeamera:

e  Hauun 3anaBama BepoBaTHONe, HE3aBUCHOCT.
YcnoBHe BepoBaTHONE.

Jedununuja ciyyaje npoMeHIbHBE.
dynkuMja pacrnojene.

JluckpeTHe, HENpEeKUAHE U OCTaje ClydajHe
NIPOMEHJbMBE,  BHUIICAUMEH3MOHAIHE  ClIydyajHe
IIPOMEHJBUBE, TpaHcdopmanuje CITy4YajHUX
MIPOMEHJbHUBUX.

e  MareMeTHYKO OYEKHUBAbE.

e Jlucmepsmja.

KoBapujanca, koeuinjeHT Kopemanyje.

VYcnoBHe pacnogere.

VY CI0BHO MaTeMaTHIKO OUCKUBAGE.

JlepuHuimja ¥ OCHOBHE KapaKTEPUCTHKE CIy4ajHOT

nporeca.

MapkoBJbeB JaHal U IIPOLIEC.

e OCHOBHM €IIEMEHTH pelloBa 4YeKama (cucrema
MaCOBHOT YCITy’KHBAaba).

e  ®dopmyna Epnanra.

e [lnanmpame ekcreprMeHara — (GopMHUpame y30paka,
CUTHU()UKAHTHOCT.

e  CraTuCTHYKE OILICHE, TECTOBH M XHMITOTE3E.

Contents / Structure of the subject:

e Probability.

e Conditional probability, Baye’s rule.

e Discrete and continuous probability distribution,

random vectors and joint distribution.

Function of random variables.

Conditional distribution.

Mathematical expectations.

Variance and standard deviation.

Covariance, correlation coefficient.

Conditional distribution function.

Laws of large numbers, central limit theorems.

Stochastic processes.

Markov processes.

Quening systems with Poisson type input and

exponential type service time.

Erlang formulas.

o Sample distribution, mean and variance, point
estimation.,  maximum likelihood  estimates,
confidence intervals.

e Parametric and nonparametric hypotheses and tests
of significance.

IIpequcnutHe o0aBe3e: -

Preexam duties: -

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:
e [IpenaBama; Pauyncke (N) Bexx0Oe; Koncynranuje.
e Ucrnut je mucMenu n ycMeru. [lncmenn nieo ucrura

je emumuHaTtopaH. Ha mmcMeHOM ey ucmmra je
JI03BOJbEHO Kopuiheme yridennka (1., 0o xojer).

e Ouena ucruTa ce GopMHpa Ha OCHOBY ycliexa Ha
NHCMEHOM U YCMEHOM JIeJTy HCIIUTA.

Mode of studies and evaluation:
e Lectures; Problem solving (N) practices;
Consultations.

o The exam is written and oral. The written part of the
exam is eliminatory.

o The exam grade comprises the results on written
and oral part of the exam.

Jluteparypa * Literature:

1. M. CrojakoBuh, BepoBarHoha 1 maremaruuka cratuctuka, ®TH, 1998.
2. T. I'pouh, Jb. Henoruh, 30upka pemieHHx 3amaTaka ca NMHUCMEHHX HCIUTAa M3 BEPOBAaTHONE, CTATHCTHUKE U

CllyyajHUX npoueca, (y NITaMIIn).
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IIpeamer*Subject: IMPOT'PAMCKMU JE3ULU U CTPYKTYPE IIOJATAKA
02 ESE2 501 PROGRAMMING LANGUAGES AND DATA STRUCTURES
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex0e Semester Lectures Practices
1 60 10(A)+50(C) 1 60 10(4)+50(C)

Capgp:xaj / cTpyKTypa npeaMera:

VYBoz (McTOpHjaT U MperJie NPOrpaMCKHX je3UKa)
Cunrakca nporpamckux jesuka (BH®, EFHO,
CHHTAKCHU JIAjarpammu)

[Iporpamcku je3uK mackan

Aunroputmu 1 anroputamcku cucremu (TjypuHrose
ManirHe, MapKoBJ/beBH HOPMAJIHU allOPUTMH,
pekyp3uBHe QyHKIH]je)

AHanuza anropurama u CTpyKTypUpPaHO
porpamMupame

CTpyKType nojataka

ATCTpaKTHH THIIOBH NOAaTaKa

Tectupame nporpama

JloxymMeHTOBame mporpama

Contents / Structure of the subject:

Introduction (brief history and overview of
programming languages)

Syntax of programming languages (BNF, EBNF and
syntactic diagrams)

Programming language Pascal

Algorithms and algorithmic systems (Turing
machines, Markov normal algorithms, recursive
functions)

Analysis of algorithms and structured programming
Data structures

Abstract data types

Program testing

Program documentation

IIpenucnutHe 00aBe3e:

VYpahere pauyHapcke BexOe

Preexam duties:

Carried out computer practices

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

[IpenaBama; AymutopHe (A) u pagyHapcke (C)
BexkOe; Koncynranmje.

Ucnur je mucmenn u ycmeHu. CTYZEHTH KOjU CY
ycrnenrHo 00aBmiIM padyHapcke BexOe ocrmobahajy
ce MUCMeHor aena ucnura. [lucmenu neo ucnmra je
€JIMMHUHATOPaH.

Ouena ucnuta ce GopMHpa Ha OCHOBY ycCIeXa M3
padyHapcKuX BeXOH, IMHCMEHOI W YCMEHOT Jelia
UCIIUTA.

Mode of studies and evaluation:

Lectures; Practices (Auditory (4), Computing (C));
Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on partial
exams, computing practices, written and oral part of
the exam.

Jlutepatypa * Literature:
O Bpajen C.: Typ6o nackan 6.0, Mukpo kmura, beorpan, 1991. (nnn exBuBaneHr)

Man6amku [I., O6panosuh /I.: OcHoBHe cTpyKType noaataka, Y Husep3urer y Hosom Cany, 1995.

Xotomcku I1., Manbamku JI.: MaTemMaTHdka JIOTHKA W MPHHIUIH MpOrpamMuparma, YHuBep3uteT y HoBom

1.
2.
3.

4.

Cany, 2000.

Man6amrku /1.: Omabpana moriiaBjba METOIa TIporpaMupama, Y HuBep3ureT y HoBom Cany, 2002.
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Ipeamer*Subject: OCHOBMU EJIEKTPOTEXHUKE
02 ESE2 201 FUNDAMENTALS OF ELECTRICAL ENGINEERING
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
11 60 52(N)+8(L) 11 60 52(N)+8(L)

Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:

¢  Enexrpocratuka (Bekrop jaunmne enektpuunor moma, | ¢ Electrostatics  (Electric  field intensity vector,
l'aycoB 3aKoH, ENeKTpHYHM MOTCHUMja] M HAIOH, Gauss's law, Electric potential and voltage,
IIpoBonHuLK y CIICKTPOCTATHIKOM noJby, Conductors in electrostatic field, Capacity and
KanamuTuBHOCT M KOHJCH3ATOpH, HHeHeKTpHHH. y capacitors, Dielectrics in electrostatic field,
€JIEKTPOCTaTHYKOM 10JbY, I'panuunu ycnosu, Enepruja un e .

Boundary conditions, FEnergy and forces in

CHJIE y €JICKTPOCTATUIKOM II0JbY) .

R electrostatic field)

EnextpuvHa Kolla BpeMEHCKH KOHCTaHTHE cTpyje (OMoB
3akoH, KwupxodoBa mpaBmima, MeTone pemaBama
CJIEKTHYHHX KoJia, Teopema cyneprnosunuje, TeBeHeHOBA
n HoproHoBa Teopema, YCIIOB IpeHOCa MaKCHMAallHE
cHare, Teopema ojpikama cHare)

BpemeHCKH KOHCTaHTHO MarHercko mojbe (Bekrop
Marsercke MHAyKiuje, buo-CaBapoB 3akoH. MarHercku
¢nykc, AmmepoB 3akoH, depomarnernun, Maraercke
KapaKTepUCTUKE  MaTepujajla, [ paHM4HM  YCIOBH,
Marsercka koJia)

BpemeHckH criopo NPOMEHIBHUBO €IEKTPOMArHETCKO MOJbE
(Enextpomarnercka wuHaykuuja, DapazejeB  3aKoH,
ComcrBeHa u MehycoOHa WHIYyKTHBHOCT,
Tpancdopmaropu, EHepruja u cuiie y MarHeTCKOM I10JbY )
Enextpnuna Koila BPEMEHCKH IIPOMEHJBHBE CTpYyje
(Ilpoctonepuoanyan  pexum, KMmnenanca, Pemasame
KOJa Y KOMIUIEKCHOM JIoMeHy, KommekcHa cHara, Y cioB
IpeHoca MakcHMaiiHe cHare, [lompaBka ¢QakTopa cHare,
Ipocra pe3onantHa kona, Cripernyra xomna, CHUMETpUIHH
TpodazHH CHUCTEMH)

EneMeHTH eneKTpHYHuX Meperba

DC circuits (Ohm’s law, Kirchoff's rules, Methods
of DC circuits analysis, Superposition theorem,
Thevenen's and Norton's theorem, Maximum power
transfer, Power balance theorem)

Time constant magnetic field (Magnetic flux density
vector, Biot&Savart's law, Magnetic flux, Ampere’s

law,  Ferromagnetic — materials  and  their
characteristics, Boundary conditions, Magnetic
circuits)

Quasi-stationary electromagnetic field

(Electromagnetic induction, Faraday’s law, Self and
mutual inductance, Transformers, Energy and
forces in electromagnetic field)

AC circuits (Sinusoidal steady state, Impedance,
Complex circuit analysis, Complex power, Maximal
power transfer, Power factor correction, Resonant
circuits, Inductive coupled circuits, Balanced three-
phase systems)

Basic electrical measurements

IpeaucnuTHe o6aBe3e:

Ypahere maboparopujcke BexOe.

Preexam duties:

Carried out labs.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

[penaBama; Pauyncke (N) Jlabopatopmjcke (L)
BexOe; Koncynranuje.

UYetnpu KomokBujyma, HaKoH 1., 2., 3. m 4., 5. u 6.
obmactu. CTyneHT KOjU TIOJNOXKH CBa YETHPU
KoJIokBHjyMa ociobaha ce monarama wucnura u
mo0Ouja  MPOCEYHYy  OLEHYy  OCTBapeHy  Ha
kosokBujymuma. CtyzneHT ce ociobaha monarawba
00J1aCTH U3 KOj€ je MOJIOKHO KOJIOKBUjYM.

Ucnur je mumcmenu. Cactoju ce: W3 MO jeTHOT
3a7aTKa U3 2. U 5. 001aCTH U JeceT nuTama u3 1., 3.,
4.m 6. obnacru.

Mode of studies and evaluation:

Lectures, Practices (problem solving (N); labs. (L));
Consultations

The exam is written and oral. Written part of the
exam is eliminatory. Both parts of the exam are
expressed in written form.

The exam grade comprises the results on partial,
exam, written and oral part of the exam.

Jlutepatypa * Literature:
1. Ip Hena Ilexapuh Hal), [lejana Xepuer: “OcHOBH €JIEKTPOTEXHUKE 32 padyHapcTBO”
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Ipeamert * Subject APXUTEKTYPA PAUYHAPA

02 ESE2 502 COMPUTER ARCHITECTURE

Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
11 60 60 (C) 1 60 60 (C)

Capgp:xaj / cTpyKTypa npeaMera: Contents | Structure of the subject:

e [lojam apxuTeKkType pauyHapa e Notion of computer architecture

e  Mopgen pauyHapa e Model of computer

e MammHcKa penpe3eHTanyja nogaraka e Machine level representation of data

e  ApxuTeKTypa Hapenou, aceMOJIepCKH je3UIH U o [nstruction set architecture, assembly languages and
aceMOJIepCcKo mporpamMupame (oTIporpam, Makpo, assembly level programming (subprogram, macro,
CTeK) stack)

e [lpunHumnu opranusanuje padyHapa (Memopuja, e Principles of computer organization (memory,
poLIECcop, Koaupame 1 (OPMaTH MAITMHCKUX processor, coding and formats of machine
Hape0u, opraHu3aiiyja nporecopa, yjia3Ho- instructions, processor organization, input-output
n3nazHu ypehaju, cabupHuia, npexum) devices, bus, interrupts)

e  Cucremcku nporpamu (egurop, aceMoinep, Makpo o System programs (editor, assembler, macro
MPETIPOIIeCOp, JIMHKED, JIOYIEp, Tubdarep, preprocessor, linker, loader, debugger, operating
OTIEpPaTHBHU CHUCTEM) system)

e Epomynumja apxurektype pauyHapa (CISC, RISC, e Evolution of computer architecture (CISC, RISC,
MIPOTOYHH U BEKTOPCKH MPOIECOPH; MEMOPH]jCKa pipelined and vector processors; memory hierarchy:
XHjepapxuja: pajiHa, MacOBHa, aCOIMjaTHBHA, main, external, associative, cache and virtual
CKpHBEHAa U BUPTYEJIHA MEMOPH]a; YJIa3HO-U3JIa3HH memory, input-output devices, bus; interconnection
ypehaju; cabupHHIIa; CIIOjHE MpPEXKeE; networks, multiprocessors and multicomputers:
MYJITHIPOLIECOPH U MyntupauyHapu: SIMD, MISD, SIMD, MISD, MIMD; alternative architectures)
MIMD:; antepHaTHBHE apXUTEKTYPE)

[penucnutHe 0daBe3e: Preexam duties:

e  Vpahene pauyHapcke BexOe U3 aceMOIEPCKOT o Carried out computing practices on assembly
nporpamMupama. programming.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA: Mode of studies and evaluation:

o [IpenaBama; Pauynapcke (C) Bexbe; Koncynranmje. | ®  Lectures; Computing (C) practices; Consultations.

e cmout je ycMeHH. o The exam is oral,

e Orena ucnuta ce opMupa Ha OCHOBY ycriexa ca o The exam grade comprises the results on computing
padyHapCKUX BEXKOH U3 aceMOIepCKor practices on assembly programming and oral exam.
NporpamMHupama 1 ycrexa ca yCMEHOT HCITUTA.

Jlutepatypa * Literature:

1. M. XajaykoBuh, ApXuTeKTypa padyHapa - Iperie]] IPUHINIA 1 eBOTyLHje (Y IPUIIPEMH)




EJ'IeKTpOTeXHHKa

YHUBEP3UTET Y HOBOM CANY * UNIVERSITY OF NOVI SAD

@akyaTeT TeXHUUKUX Hayka * Faculty of Technical Sciences
* Electrical and Computer
U PaYYHAPCTBO *

Engineering

Hatym * Date:

2002.09.30.

HACTABHMU ITIPOTPAM * PROGRAM OF SUBJECT

Crpana * Page: 21

OJCEK 3A PAYYHAPCTBO U AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

IIpeamer*Subject: EJEKTPOHUKA
02 ESE2 202 ELECTRONICS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex0e Semester Lectures Practices
111 60 45 (N) + 15 (L) 11 60 45 (N) + 15 (L)

Capgp:xaj / cTpyKTypa npeaMera:

Marepujaiu y elneKTPOHHIH

[MonmynpoBogHUYKE KOMIIOHEHTEe (Auoja, OHIIOJIapHU

TpaH3UCTOp, MOC(HET, TUPUCTOP, ONTOKAILUIEP M ONTOele-

MEHTH, OCHOBHE KapaKTepPUCTUKE U HAUUH Pajia)

Haunn xopunrhema OCHOBHHX €IEKTPOHCKUX KOMITOHEHTH

OCHOBH TEXHOJIOTHj€ U3pajie HHTEIPUCAHUX KOJa

OCHOBHE KapaKTePHCTHKE IWTUTATHUX CHTHAJIA ¥ OCHOBE

peann3anuje JOTHIKUX Kojda (TOIOJIOTHje; TEXHOJOTHje —

TTL, ECL, I2L, CMOS; kyhwuiirta J0ra4kux Kosa)

OCHOBE JWTUTANHE EJIEKTPOHUKE (CTAaHJapIHH MOIYJIH

KOMOWHAIIMOHNX Mpexa; MeMopujcku enemenTr — JK, SR,

D, T; crammapiHu MOJyJNM CEKBEHLHMjaTHUX Mpexa —

perucTpH, Opojaun, MeMopHje)

OCHOBH HMITYJICHE €IEKTPOHHKE (MPEKHIaYKH PEXXUM paja

MOTYTIPOBOAHMYKUX KOMIIOHEHTH, OCHOBHA yOOJIMYaBayuka

KOJIa, KOMIIapaTopcKa KoJa)

OCHOBU aHaJOTHE eNeKTPOHHMKE (OCHOBHA II0jayaBayka

KOJla, ONEpaloOHM W WHCTPYMEHTAlMOHHM II0javyaBad,

W30JIALOHH MT0jauaBaym)

Ocuunaropu (peakcauoHH ¥ XapMOHH]CKH)

W3Bopu Hamajama y eICeKTPOHCKUM ypehajuma

CMeTme y eNeKTpOHCKUM ypehajiuMa 1 OCHOBHE 3aIlTHTE
EneMeHTH €eKTPOHCKHX Mepemba

Contents / Structure of the subject:

Materials in electronics

Semiconductor devices (diode, BJT, MOSFET, SCR, opto-
coupler and optical devices; fundamental characteristics
and operation principles)

Use of electronic devices

Fundamentals of IC technologies

Fundamental characteristics of digital signals and the
fundamentals of logic circuits realization (topologies;
technologies — TTL, ECL, 12L, CMOS; packaging)

Basics of digital electronics (standard combinational
logic modules;, memory elements — JK, SR, D,T; standard
sequential logic modules — registers, counters, memories)
Basics of pulse electronics (semiconductor devices as
switches; basic pulse shaping circuits; comparator
circuits)

Basics of analogue electronics (basic amplifier circuits;
operational and instrumentational amplifiers; isolation
amplifiers)

Oscillators (non-sinusoidal and sinusoidal)

Power supplies in electronic equipment

Noise in electronic equipment and bacics of the noise
protection

Basics of electrical measurements

IpeaucnuTHe 0o6aBe3e:

VYpalere maboparopujcke BexOe

Preexam duties:

Carried out labs.

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:

[penaBama; Pauyncke BexOe (N); Jlaboparopujcke
BexOe (L); Koncynrammje.

Jleo ncnWTa WIM €0 MCHHUT CE€ MOXKE IOJIOXKHUTH
KpO3 KOJIOKBHjyMe, TECTOBE U CAMOCTAJIHE 3a/1aTKe.
Ucnut je nucmMenn u ycmeHd. [lucmenu neo je
enmumuHaropan. O0a siena ce Mmojaxy y MUCMEHO]

¢dopmu.

Ornena ucnura ce GopMUpa Ha OCHOBY ycnexa u3
a00paTOPHjCKIX BEKOH, KOJOKBHjyMa, TECTOBA,
CTPYYHUX 3a/laTaka, MUCMEHOT W YCMEHOT Jena
UCIINTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N), labs. (L)),
Consultations.

The exam is written and oral. Written part of the
exam is eliminatory. Both parts of the exam are
expressed in written form.

The exam grade comprises the results on labs., tests,
obligatory tasks, written and oral part of the exam.

Jlutepatypa * Literature:
1. Jb.’KuBanos, JI.Hal), Exexrponuka (y mpumnpemu)
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IIpeamer*Subject: OBJEKTHO INIPOI'PAMUPAIBE
02 ESE2 503 OBJECT PROGRAMMING
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex0e Semester Lectures Practices
1 60 20(N)+40(C) 1 60 20(N)+40(C)

Capgp:xaj / cTpyKTypa npeaMera:

VYBoz (moMeH npodieMa, MoJiell, UMITJIEMEHTALH]a)
OCHOBHH T10jMOBH U TEPMUHH

AricTpaknyja u CKpuBame HHPOpManja
NmmutemenTaryja xiace

KnacuduroBame onepariija

KoHCTpyKTOpH M IeCTPYKTOPH

[Mojam u BpcTe nonumopdusma

IIpexnaname oneparopa

Arperauuja

Aconjanuja

Hacnehusame

Be3se 3aBucHOCTH

I'enepuuke kitace (HalloMeHa: rOpHE TauKe Cy
0azmpane Ha MPOrpaMcKoM je3uky C++)

e  OcHOBH IporpamcKor jesuka Java

Contents / Structure of the subject:

e Introduction (problem domain, model,
implementation)

Basic concepts and terms

Abstraction and information hiding
Implementation of the class
Classification of operations
Constructors and destructors

The concept and types of polymorhism
Overloading

Aggregation

Association

Inheritance

Dependency realionships

Generic classes (note: the titles above are based on
the programming language C++)

o Fundamentals of Java programming

IIpenucnutHe o0aBe3e:
e  VYpahene pauyHapcke BexOe

Preexam duties:
o Carried out computer practices

O0J1MIM HACTABE U HAYMH NPOBepe 3HAA:

e [IpenaBama; Pauyncke (N) u pauynapcke (C) BexOe;
Koncynranyje.

e lcmut je mucMeHH.

e Omena ce ¢QopmMupa Ha OCHOBY Yycmexa Ha
padyHAPCKUM BexKOaMa U MICMEHOM UCITUTY.

Mode of studies and evaluation:

e Lectures; Practices (Problem solving (N), Computing
(C)); Consultations.

o The exam is written.

o The exam grade comprises the results on computing
practices and written exam.

Jlutepatypa * Literature:

1. Kpayc JI.: [Iporpamcku jesuk C, Mukpo kmura, beorpan, 1998. (wm ekBuBaieHr).

2. Kpayc JL.: IIporpamcku jesuk C++, Mukpo kmura, beorpaa, 1994. (unu ekBuBalieHT).
3. Man6amku /I.: O0jexTH 1 00jeKTHO nporpaMupame (y mpuipemMu).

4. Useruh M., Mapkocku b.: 30upka 3amaraka u3 nporpamckor jezuka C (y npumpem).
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Ipeamert * Subject OIIEPATUBHU CUCTEMHA
02 ESE2 504 OPERATING SYSTEMS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
vV 60 30 (C) )4 60 30 (C)

Capgp:xaj / cTpyKTypa npeaMera:

e [lojam omepaTHBHOT cucTeMa

e  KOHKYpEHTHOCT M CHHXpOHM3aIHja (KOHKYPEHTHH
MIPOLIECH, Capamha U CHHXPOHM3AIIH]a MpoIieca,
IleJheHe IPOMEHIbHBE, pa3MeHa Mmopyka, Meh)ycoOHa
UCKJbYYHBOCT, YCJIOBHAa CHHXPOHH3aIHja, CPEICTBA
3a capa/iiby U CHHXPOHH3alHjy IIpolieca, MpTBa
MeTJba, KOHKYPEHTHH MPOTrPaMCKH jE3UIN 1 BHX0Ba
HMIUIEMEHTAIU]a, TUITMYHY TPOOIeMU
KOHKYPEHTHOT ITporpaMupaa: npoussohay u
notporiay, Guao3ohu, YNTaYKl U MHCAYH,
YIPaBIbakE JUCKOM, ...)

e  3ajany olnepaTHBHOT cucTeMa (MHTepIpeTHpamke
KOMaH/I{, pyKOBame MpOLECUMa, PyKOBambe
JlaToTeKama, pyKOBambe PaJHOM MEMOPH]OM,
pykoBame ypehajuma, pacriopeljuBame mporeca)

e HHrepdejc omepaTuBHOT cucTeMa (CKPUIITOBU 1
CHCTEMCKH TTO3UBH)

e  CuUrypHOCT M 3aIITHTa

e Bpcre onepaTuBHUX cucTeMa (ONEPAaTUBHU CUCTEMHU
pacIio/ieJbeHOT ¥ PeaTHOT BpeMeHa, AUCTPUOYUpaHH
OTIEpPATUBHU CUCTEMH)

Contents | Structure of the subject:

e Notion of operating system

o Concurrency and synchronization (concurrent
processes, interprocess communication, shared
variables, message passing, mutual exclusion,
conditional synchronization, interprocess
communication primitives, deadlock, concurrent
programming languages and their implementation,
typical problems of concurrent programming:
producer and consumer, dining philosophers,
readers and writers, disk arm scheduling, ...)

e Roles of operating system (command language
interpretation, process management, file
management, memory management, device
management, process scheduling)

o Operating system interface (shell scripts and system
calls)

e Security and protection

e Operating system classification (timesharing and
real- time operating systems, distributed operating
systems)

IIpenucnutHe o0aBe3e:
e VYpaleHe pauyHapcke BexOe U3 KOHKYPEHTHOT
IporpaMupama.

Preexam duties:
e Carried out computing practices on concurrent
programming.

O0siMuM HAcTaBe M HAYNMH NPOBepe 3HAMWA:

e [IpenaBama; Pauynapcke (C) BexOe; Koncynranuje.

e Ucmur je ycmeHH.

e Ormena ucnura ce GopMuUpa Ha OCHOBY ycriexa ca
pavyHAPCKUX BEXOU u3 KOHKYPEHTHOT
HporpaMupama U yCMEHOT UCIIHUTA.

Mode of studies and evaluation:

o Lectures; Computing (C) practices; Consultations.

o The exam is oral,

o The exam grade comprises the result on computing
practices on concurrent programming and oral
exam.

Jlutepatypa * Literature:

1. M. Xajaykosuh, OmepaTuBHI CHCTEMH — IIPOOIIEMH U CTPYKTYpa (Y IPUIIPEMH )
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IIpeamer*Subject: CUCTEMHU AYTOMATCKOTI YITPAB/bAIBA
02 ESE2 505 AUTOMATIC CONTROL SYSTEMS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
v 60 12(L)+ 30(N)+14(C)+4(CL) 114 60 12(L)+ 30(N)+14(C)+4(CL)

Capgp:xaj / cTpyKTypa npeaMera:

OCHOBHHM  TOJMOBH |
ayTOMATCKOT YIIPaBJbamba.
MateMaTHuKyl ONHMCH KOHTHHYaJIHUX JHHEAPHHX H
HEJIMHEeapHUX CHCTeMa.

OueHa KBaJWTeTa yNpaBjbarka Y CTAlMOHAPHOM H
HPeNa3sHOM PEKHMY.
Ananuza  CcTaOMIIHOCTH
MeToJama.
I'eoMeTpHjcKO MECTO KOpeHa.

AHanu3a u cuHTe3a cucremMa y (PEKBEHTHOM
JnoMeHy: HHKBHCTOB KpUTEpHjyM CTaOMIHOCTH,
npereny crabmiHocTH, boxeosa Merona.
Konnenmuja npocropa crama cucrema.

W30o0p u moxemraBame mapaMeTapa WHAYCTPH)CKIX
perynaropa: PID perynarop.

EneMeHTH AUTUTAIHHX YIPaBJbadKUX CUCTEMA.
YBOJ y IpUMEHY padyHapa y yIpaBJbamby.

IMPUHIUIINA CUCTEMa

CcuCréMa aHaJIUTUYKHUM

Contents / Structure of the subject:

Basic terms and principles of control systems.

Mathematical modeling of continual linear and
nonlinear systems.
Performances of steady-state and transient regimes.

Stability analysis of systems by analytical methods.
Root locus method
Control systems analysis and synthesis in frequent

domain: Nyquist stability criterion, stability
margins, Bode method for control systems
synthesis.

State space concept
Synthesis of industrial controllers: PID controllers

Elements of digital control systems
Application of computers in control.

IpenucnutHe o0aBe3e:

VYpaljenn ob6aBe3Hu 3a1a1u Ha 1a0OPATOPH]CKUM H
padyHapcKuM BexOama.

Preexam duties:

Carried out obligatory tasks on labs and computing
practices.

O01MIU HACTaBe U HAYUH nmposepe 3Hamba:

[penaBama; Pauyncke (N), madopatopmjcke (L),
pauynapcke (C) m padyHapcko-mabopaTopHjcKe
(CL) Bex0Oe; Koncynramnmje.

Jleo rpagyBa KOjU YMHH JIOTHYKY LIETUHY MOXeE Ja
ce Moylake y BUAY KoJokBUjyma. KoyokBujym u
HCHHT Cy ycMeHU u nrcMeHn. Oba nena ce momaxy
y NUCMeHO] popmH.

Ornena ucnura ce popmupa Ha OCHOBY ycriexa u3
KOJIOKBHjyMa, pauyHapCKO-1a00paTOPHjCKUX BEKOH
MTUCMEHOT ¥ YCMEHOT JIeNa UCIHTA.

Mode of studies and evaluation:

Lectures; Practices (Problem solving (N), Labs. (L),
Computing (C); Computing-Laboratory (CL));
Consultations.

The exam is oral and written. Oral part of the exam
is eliminatory. Both parts of the exam are expressed
in written form.

The exam grade comprises the results on
computing-laboratory practices, partial exam, oral
and written part of the exam.

Jlutepatypa * Literature:
M. Crojuh, KorTHHYa1HE ccTeMH ayTOMaTCKOT YIIpaBibama, HayuHa kmura, beorpan.
b.Koauesuh, XK. Byposuh, Cucremu ayroMaTcKor yrpasibama - 300pHUK pelieHx 3anataka, Hayka, beorpan

1.
2.

3.

4.

1995.

. Kykoss u ocramu, OCHOBEe KIacH4YHE TEOpHje ayTOMATCKOT yIpaBibama Kpo3 pedeHe mpumepe, Comen,

Combop, 1995.

. Kykoss, ®@. Kynuh, [IpojekroBame cucremMa ayTOMaTCKOT yIpaBibabha y IPOCTOPY CTarba, Y HUBEP3UTET Yy

HosoMm Cany, Hosu Can, 1995.
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Ipeamert * Subject

INPOJEKTOBAIGE JUT'NTAJTHUX CUCTEMA

02 ESE2 506 DIGITAL SYSTEMS DESIGN
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
vV 60 60 (CL) v 60 60 (CL)

Capap:xaj / cTpyKTypa npeaMera:

@DyHKIMOHAIHO ITOTITYHU CUCTEM MPEKUAAYKHX
¢dyHKIH]a

AHaTUTHYKHA METOIH MIPEACTaBIbambha OyJIOBHX
¢dbyHKTIH]a

MuHUMH3AIH]a TPEKUIAUYKUX DYHKIH]ja

Mertoau 3a7aBama KOHAYHOT ayTOMAaTa; BPEMEHCKO
MOHAIIAkhE CHHXPOHHUX CEKBEHLIU]aIHUX CHCTEMA
MuHumu3anuja 6poja ctamba KOHAYHUX ayToMaTa
[TpojekoTBame CEKBEHLIMjATHUX CUCTEMa
KomOunarnuone Mpexe

Crangap/iHU MOJIYJIM KOMOWHAIMOHUX MpeKa
[TporpamaOuiiHe KOMOMHAIIMOHE MPEXE
CraHpapiHe CEKBCHIIMjaTHE MPEXKE

Mewmopujcku enementu (JK, RS, D, T)

Peructpu

[Tojam cnoxxeHux aurutanHux cuctema (AHPL,
RTL, ocnoBu VHDL)

[IporpamaGriHe KOMOMHAIIMOHE M CEKBEHIIH]aTHE
mpexe (PAL, PLD, CPLD, FPGA)
[TpojexkTroBame apuTMETHUKO JIOTUYKE jeIUHULIC
Jlorn4ko npojexToBame yrpaBbadke jeMHULE
npouecopa

MuxkpornporpamMmcka yrnpasjbadka jeJHHULA

Omnmc ynpasseauke jeauHuiie momohy VHDL-a
XUMOTETHYKH MPOIIECOP; OTNC XUITOTETHIKOT
nporecopa nomohy VHDL

Contents | Structure of the subject:

Functionally complete system of switching
expressions
Boolean functions analytical representation

Switching functions minimisation

Definition Methods of Finite state machine,
Synchronous sequential systems time response
Minimization of state number in FSM
Sequential systems logical design
Combinational networks

Combinational networks standard modules
Programmable combinational networks
Sequential network

Memory elements (JK, RS, D, T)

Registers

Complex digital system definition (AHPL, RTL,
basics of VHDL)

Programmable combinational and sequential
networks (PAL, PLD, CPLD, FPGA)
Arithmetical-logical unit logic design
Processor control unit logic design

Microprogramming control unit

VHDL control unit description

Hypothetical processor. Description of hypothetical
processor in VHDL

IpeaucnurHe 06aBe3e:

VYpahene pauynapcko-naboparopujcke Bexoe.

Preexam duties:

Carried out computing-laboratory practices.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA:

[IpenaBama; Pauynapcko-nmabopaTopujcke
BexOe; Koncynranuje.

Hcnwur je mucmenn u yemenu. IlucMenn neo ncnmra
j€ eMMHUHATOPaH.

Ornena ucnura ce GopMUpa Ha OCHOBY ycnexa u3
padyHapcKo - Ja00paTOPHjCKUX BEXOH, YCMEHOT U
MHCMEHOT JIeJ1a HCIIHTA.

(CL)

Mode of studies and evaluation:

Lectures; Practices (Computing-Laboratory (CL)),
Consultations.

The exam is oral and written. Oral part of the exam
is eliminatory.

The exam grade comprises the results on computing-
laboratory practices, oral and written part of the
exam.

Jluteparypa * Literature:

1.

®TH Hosu Capg, 2001

Kosauesuh B.: "Jlornuko [IpojexroBame Pauynapckux Cucrema I: IIpojexroBame Jurnranaux Cucrema",
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INPOJEKTOBAIBE PAUYHAPCKHUX CUCTEMA

02 ESE2 507 COMPUTER SYSTEMS DESIGN
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex0e Semester Lectures Practices
\Y 60 60 (CL) |4 60 60 (CL)

Capap:xaj / cTpyKTypa npeaMera:
e  VBox (meduHHIIU]ja CTPYKTYpPE, jSAHOIPOIIECOPCKE U

BUILIETIPOIIECOPCKE  CTPYKTYpe,  (DyHKIMOHAIHE
JeOUHHIlE, METONW CHpe3ama (QYHKIHOHAITHUX
JEeIMHHATIA)

e [IlIpojekroBame IeHTpanHOr mpomecopa (CP)

(Bpemencku pemocnen curHana CP, aapecHH
PEeXHUMH, MAIIMHCKH JE3UK, OIMC Ipolecopa y
VHDL je3uky, ocMoOuTHHU, 16-OMTHU U 32-OMTHU
CP, pyKoBame MPOIECOPOM)

e [IIpojexroBame Memopuje (RAM, DRAM, FLES
Mopmje, MeTtoan 3a mnoBehawme moy3maHocTH
MeMopHuje, acolMjaTuBHE MeMopuje, Op3e Memopuje,
CKpUBEHE MEMOpH]€, PyKOBambe MEMOPH]OM)

e  Vna3Ho-M3na3HU NOJACUCTEM pauyyHapCKUX CHCTEMa
(Metonu u TexHuke KomyHuKanmje Y/U moacucrema
ca CP, mepudepHe jeNWHUIE, PYKOBAaWmE YyIas-
M3J1a30M)

e IIpenocam myrteBn u3Melly  (QYHKIHOHAIHUX
jemununa (crannapau, ISA, PCI, uta.)

e Pauynapcku cucremu ca BHIIE (YHKIHMOHAITHUX
JeIUMHALIA

e JloxaimHe Mpexe Kao BHLIEIPOLIECOPCKE CTPYKTYpe

e IIpumepu NpojeKTOBaba pauyHAPCKUX CTPYKTYpa

nomohy VHDL (mukpokontponep, ALU, Banyan

KOMYTAIIHOHO TI0JbE)

AceMbnepcku je3uk

MaxkpoaceMOIepcKa je3nk

Crpera ManImHa-Iporpam

PyxoBaouu (npajsepu) ypehaja

[Tpumepn npakTHYHOT porpamMmupama ypehaja

Contents | Structure of the subject:

e [Introduction (structure definition, single processor
and multiprocessor structures, functional units,
methods to interconnect functional units)

e Design of central processor (timing of CP signals,
addressing modes, machine language, processor
description in VHDL, §8-bit, 16-bit, 32-bit cp,
processor management)

e Design of memory (RAM, DRAM, FLESH memory,
methods to increase memory reliability, associative
memory, fast memory, cache memory, memory
management)

o Input/Output subsystem (methods and techniques for
communication between CP and I/O subsystem,
peripheral units, I/0 subsystem management)

e Busses (standards, ISA, PCI, etc)
o Computer systems with more functional units

e Local area network as multiprocessor systems

o Examples of design of computer structures using
VHDL (microcontroller, ALU, Banyan switching
matrix)

Assembly language

Macro assembly language

Hardware-Software interface

Device drivers

Practical device programming examples

IIpenucnurHe odaBe3e:
e Vpahene pagyHapcKo-I1ab0paTOPHjCKe BEKOE.

Preexam duties:
e Carried out computing-laboratory practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

e [IlpenaBawa; Pauynapcko-nmabopaTtopujcke
BexOe; KoHcynranuje.

e lcnut je nucmenu u ycmenu. [lucmenu nieo ucnura
j€ eMMHUHATOPaH.

e Ormena ucnura ce popmMupa Ha OCHOBY ycIiexa H3
padyHapcKo - 1a00paTOPHjCKUX BEXKOH, yCMEHOT H
MHCMEHOT JIeJ1a HCIIHTA.

(CL)

Mode of studies and evaluation:

o Lectures;, Practices (Computing-Laboratory (CL));
Consultations.

o The exam is oral and written. Oral part of the exam
is eliminatory.

o The exam grade comprises the results on
computing-laboratory practices, oral and written
part of the exam.

Jlutepatypa * Literature:

1. B. Kopauesuh: Jlorn4ko mpojeKkToBame pauyHapcKux cucrema, Y HuBepsureT y H. Camy, 1993
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02 ESE2 508

HYMEPUYKHU AJITOPUTMHU U HYMEPUYKU COPTBEP Y UHXIKEBLEPCTBY
NUMERICAL ALGORITHMS AND NUMERICAL SOFTWARE IN ENGINEERING

Yxymnan 6poj 4acoBa y ceMecTpy

Total number of hours per semester

Cemecrap [IpenaBama Bexoe
\ 60 45(C)

Semester Lectures Practices
vV 60 45(C)

Capgp:xaj / cTpyKTypa npeaMera:

e PemaBame HHXEHEPCKHUX MPOOIEMa IPUMEHOM

HYMEPHUYKUX MOCTYIIaKa: METOAOJIONIKH IIPUCTYII U

rpemike

HyMmepuiku anroputMu JIMHeapHe aireope

Anpokcumanuja GyHKIHja

Pauyname ca nonmmHoMHMa

Hymepunuko nudepeHnupame 1 HyMepruda

HHTErpanuja

e Hymepuuko peuiaBame HETMHEAPHHUX jeJHAYNHA U
cucrema

e Hymepuuko peniBame qudepeHInjalHiX jeJHadHa
ca [MOYETHUM YCIIOBOM

e  Hymepuuko pemnraBame napiujarHux
IudepeHIjaTHAX jeTHaunHa

e Mounre Kapno metona

e (Opnabpana noryiaBjba ONEPAIIOHNX UCTPAKUBAIHA:
Teopuja urapa, [letpu mpexe

e  Hywmepuuxu codtBep

Contents / Structure of the subject:

o Solving problems in engineering by numerical

methods: methodological approach and errors

Numerical algorithms in linear algebra

Approximations

Polynomials

Numerical differentiation and numerical integration

Numerical solution of nonlinear equations and

systems

o Numerical solution of initial value problems for
ordinary differential equations

o Numerical solution of partial differential equations

e Monte Carlo method

o Selected topics in operation research: Petri nets,
game theory

e Numerical software

IpenucnutHe o0aBe3e:
e  VYpalene pauyHapcke BexOe U3 HyMEPUUKUX METOJa
Y IIPUMEHA.

Preexam duties:
o Carried out computing practices on numerical
methods and applications in engineering.

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

e [lIpenaBama; Pauynapcke (C) Bex6e; Koncynranmje.

e lcmout je ycMeHH.

e Oruena ucnura ce Gopmupa Ha OCHOBY yclexa H3
pauyHapCKUX BEXOU M YCMEHOT UCIIHTA.

Mode of studies and evaluation:

o Lectures; Computing (C) practices; Consultations.

o  The exam is oral,

o The exam grade comprises the result on computing
practices and oral exam.

Jlutepatypa * Literature:
1. 3. Kowmosuh, [IpuMemeHO porpaMupame, CKpUnTa

2. 3. Komoauh, /1. lllonajuh, Hymepuuku anroputMu u HyMepu4Kku coTBEp: OCHOBE, MIMIUIEMEHTALIMja U

npuMeHe (y IpUIIpEeMH)
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MOJIEJNPAIBE U CUMYJIAIIMJA CUCTEMA

02 ESE2 509 MODELING AND SIMULATION
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VI 60 20(N)+8(L)+32(C) Vi 60 20(N)+8(L)+32(C)

Capgp:xaj / cTpyKTypa npeaMera:

e  MecTo ¥ ynora MoAeIHpama 1 CUMyJIaluje,
€JIEMEHTH, IPUMEHA Y TIpaKcu

e Moaenu (HaYMHHU OITKCA, TPOBEpPa U BAmAHOCT,

krnacudukanyje)

MareMaTHuK{ MOJIENIM KOHTHHYJIAHHX CUCTEMa

Ipumepu hopmupama Mojeaa

Cumynanuja Ha XUOPHIHOM padyHapy

MaremaTuuku MOJECJIN AUCKPECTHUX CUCTEMA

Cumynanuja 1 MoJIeIMpame Ha TUTUTATHOM

pauyHapy

VYnorpeba cuMyJIallMOHUX je3UKa

o Unenrudukamuja cucrema

e (CaBpeMecHe TEXHUKE MOJICITpamba U CUMYJIallnje
cucTeMa

Contents | Structure of the subject:

e [Introduction to modeling and simulation (elements,
principles and methods, applications)

e Models (descriptions, verification, classifications)

Mathematical models of continuous systems
Examples of modeling

Simulation with hybrid computer
Mathematical models of discrete systems
Simulation and modeling with digital computer

Use of simulation languages
o System identification
e Advanced techniques of modeling and simulation

IpeaucnurHe 06aBe3e:
e  VYpahene pauyHapcke U 1abOpaTOPHjCKe BEKOE.

Preexam duties:
o Carried out computing and laboratory practices.

O0siMuM HAcTaBe M HAYNMH NPOBepe 3HAMWA:

o [lIpenaBama; Pauyncke (N), madoparopujcke (L) u
pauyscke (C) Bex0e; Koncynranuje.

e Ucrnut je mucMenu u ycmenu. [lucmenu nieo ucrura
j€ eIMMHUHATOpaH.

e Ouena ucruta ce ¢GopMupa Ha OCHOBY yclieXa W3
ma00paTOPHjCKUX U PAYyHAPCKHUX BEXKOH, IIMCMEHOT
¥ YCMEHOT JIeNa UCIIUTA.

Mode of studies and evaluation:

e Lectures; Practices (problem solving (N); computing
(C), labs. (L)), Consultations.

o The exam is written and oral, written part of the
exam is eliminatory.

o The exam grade comprises the results on computing
and laboratory practices, written and oral part of
the exam.

Jlutepatypa * Literature:

1. . Jeb6emkoBuh, [Iunamuka objekarta u mporeca, MammHckd dakynrer, beorpaxm, 1983.
2. . IlerpoBauku, CuMynanuja JHHEAPHUX JUHAMUYKHAX cHcTeMa KopuihemeM aHanorHor paayrapa, @TH,

Hosu Cax, 1985.

3. B. Kenman, /Innamuka npomeca, JIubep, 3arpe6, 1985.
4. JI. hanacan, M. IletkoBcka, Matlab w nonatau moayiau Control Toolbox u Simulink, Mukpo kmura, beorpan,

1996.

5. Iramnanu MaTepujai Koju NOKPHBA I0jeI1HA H3Jiarama (y oONMKy ClajaoBa, IpUKa3aHUX TOKOM H3Jlarama) 1

BexxOe (IIpUMepH U peliekha 3a1aTaKa).
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02 ESE2 251 DIGITAL TELECOMMUNICATIONS AND DATA TRANSMISSION
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex0e Semester Lectures Practices
\Y 60 45 (N) |4 60 45 (N)

Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e VYBox e Introduction

e  Bpcre u nozena curuana, aHaianu3a JeTePMUHHACTUUKUX
CUTHAJIA, aHAJTU3a CUTHAJIA PealTHUX mopyka, A/D
koHBep3uja. Umnyncue moaynarmje, MUKM u JIM.

o CTaTUCTHYKE U CIICKTPAJIHE KapaKTEPUCTHUKE JUTUTATTHUX

CHUTHana

e  Mogen cucreMa 3a IPEHOC JUTMTAIHNUX CUTHAJIA

e  [IpeHoc TUTHTATHAX CHTHAJIA Y OCHOBHOM OIICETY
yuecranocTH, ytuiaj ICU u myma, ontumu3zanuja
IPEHOCA Y OCHOBHOM OIICEry ydecTaHocTu. M3aBajanje
JUTHTCKOT TaKTa.

e  [IpeHOC TUIHTATHUX CHTHAJA MOAYJIMCAHUM HOCHOLIEM:
ASK, PSK, FSK u xoMOuHOBaHe MOTyJIalje, yTHIIa]
nryma 1 BepoBaTtHoha rpemke. Tpemuc kogoBaHa
Mozaynanuja. CHHXpOHH3alKja HOCHOLIA.

e  [IpeHoc curHana y IpOIIUPEHOM CHEKTPY.
MynTHIUIEKCHU CHCTEMH Ca BUIIECTPYKHM MPHUCTYTIOM.
MoOuHH pagio CUCTEMH, TPAHKUHT CHCTEMH, Paano-
peTejHH CHCTEMH, CATEIIMTCKH CHCTEMH, PaJapCKu
CHCTEMU.

e  TexHHKe IUTUTAIHOT IPEHOCA MOAATAKA M CTAaHJAP/IH.
Mopnem, xDSL, RS232, RS 422.

e  Konrpomna muanje Be3e. Kondurypammja Besze. Konrpoma
ToKa mojaTaka. KoHTporna rpemraka npu npeHocy.

e  KomyHukamnuja Kpo3 MEAHjyM ca BHIIECTPYKAM
npuctynoM. Komyranuja xoxa, makera. YcMepaBaHje
mopyka y Mpexu. TexHonoruja 0e)KHIHUX U KIIHHX
Mpeska 3a IIPEHOC MoJIaTaKa.

o Types of signals, analysis of deterministic signals,
analysis of real messages signals, A/D conversion,
Pulse code modulation, PCM and DM.

o Statistical and spectral characteristics of digital
signals.

e Digital data transmission system model.

e Baseband data transmission, effect of ISI and noise,
optimisation of baseband data transmission. Data
clock extraction.

e Passband data transmission: ASK, PSK, FSK and
combined modulations, effect of noise and error
probability. Trellis coded modulation. Carrier
synchronization.

o Spread spectrum transmission. Multiplexing
systems. Mobile radio systems, trunking systems,
radio-relay systems, satellite and radar systems.

e Digital data transmission techniques and standards.
Voice modem, xDSL, RS232, RS 422.

e Data link control. Link configuration. Flow control.
Error control.

e Multiple access communications. Circuit switching.
Packet switching. Routing of messages. Data
transmission technology in wired and wireless
networks.

IIpenqucnutHe o0aBe3e: -

Preexam duties: -

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:
o IIpenaBama; Pauyncke (N) BexxOe; Koncynranuje.
e lcnut je nucMeHH.

e Orena ucrnuta ce GopMHpa Ha OCHOBY ycrmexa ca

MNUCMCHOT" UCIIUTA.

Mode of studies and evaluation:

e Lectures;  Problem  solving (N) practices;
Consultations.

o The exam is written.

o The exam grade comprises the results on written part
of the exam.

Jlutepatypa * Literature:

1. T.Jlykarena u ap. “urutanne tenekomyHnukanuje”, I'paheBuHcka kmwura beorpan
2. WN.C.CrojanoBuh “OcnoBu TenekomyHukanuja”, ['paljeBnncka kmura beorpan
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OCHOBHU PAYYHAPCKHUX MPEXA
COMPUTER NETWORKS FUNDAMENTALS

Total number of hours per semester

02 ESE2 252
Yxymnan 6poj 4acoBa y ceMecTpy
Cemectap IIpenaBama Bex0e
\Y 60 45 (CL)

Semester

Lectures Practices
vV 60 45(CL)

Capgp:xaj / cTpyKTypa npeaMera:

OCHOBHH TI0jJMOBH 1 ieHHULIH]E (CTPYKTypa
padyHapcKe Mpexe; TUIIOBH Mpexka: LAN, MAN,
WAN, VIHTepHET; TOTIOJIOTHje MpeKa; THIIOBH
rojJjaTaka: mopyka, akeT; capaamba
IUATPUOYHUPAHUX IIPOIeca: CHHXPOHA, aCHHXPOHA)
KoMyHHKaIMOHN KOHTPOJIEPH PATyHAPCKOT
cucreMa

CripexHe MpeXHE KOMIIOHEHTE padyHapCcKor
cucrema

ITporpamcka nojpiika 3a pyKoBame CIIPeXKHUM
MpPEXHUM KOMITOHEHTaHa

du3nYKa apXUTEKTYpa CIIPEKHUX MPEKHUX
npornecopa (IPUCTYITHY, TPOTa3HU U KOMOMHOBAHH )
ITporpamcka moapIKa CIPEeXKHAX MPEKHUX
mpouecopa

ApPXHUTEKTYpa OTBOPEHUX CHCTEMa (AIUIMKALMOHH
HUBO, IIPUJIArOIHN HUBO, HUBO YCIIOCTaBE
KOMYHHMKAIHj€, TPAHCIIOPTHH HUBO, MPEXHH HUBO,
HUBO KaHana, pU3N4KK1 HUBO)

Crangapau y MelhypauyHapCcKUM KOMYHHUKaIMjama
[TpojexkToBame TOMOJIOTHje pauyHAPCKUX MpekKa
VYnpaBibamke TOKOM y padyHapCKUM Mpeskama
YcMepaBamwe U naeHTH(UKALIN]ja Y MPEXH
VYpehaju 3a melhypauyHapcke KOMyHHKaIH]je
MpexHH OTIepaTHBHU CUCTEMH (aJMUHHICTpAIIH]a,
HA/J30D U OTIEPATUBHO BOJIjCH-C)

WuTepHeT (apXuTeKTypa u yCIyre)

Contents / Structure of the subject:

Basic notions and definitions (computer network
structure, network types: LAN, MAN, WAN, Internet,
network topologies, data types: message, packet,
distributed process cooperation: synchronous,
asynchronous)

Computer systems communications controllers
(asynchronous controller, synchronous controller)

Computer systems network interface components

Software drivers for network interface components
Hardware of Interface Message Processors
Software of Interface Message Processors

Open system architecture (application layer,
presentation layer, session layer, transport layer,
network layer, data link layer, physical layer)

Standards for inter-computer communications
Design of computer network topology
Control flow in computer networks
Routing and identification in the network
Devices for inter-computer communication
Network operating systems (administration,
operation and maintenance)
Internet (architecture and services)

IpeaucnurHe 06aBe3e:

VYpahene pauynapcko-naboparopujcke Bexoe.

Preexam duties:

Carried out computing-laboratory practices.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA:

[IpenaBama; Pauynapcko-nmabopaTopujcke
BexOe; Koncynranuje.

Hcnut je nucmenn u ycmenu. [lucmenu ieo ucnura
j€ eMMUHATOPaH.

Ornena ucnura ce GopMUpa Ha OCHOBY ycnexa u3
padyHapcKo - J1a00paTOPUjCKUX BEXOH, yCMEHOT U
MICMEHOT JIeJ1a HCIIHTA.

(CL)

Mode of studies and evaluation:

Lectures; Practices (Computing-Laboratory (CL));
Consultations.

The exam is oral and written. Oral part of the exam
is eliminatory.

The exam grade comprises the results on
computing-laboratory practices, oral and written
part of the exam.

Jlutepatypa * Literature:
1. dp. B. Koauesuh, Ip. CraBko Cupuesuh, p. Mupocnas [Tonnosuh, OcHOBH pauyHapCcKuX Mpexa, CKpHUITa
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02 ESE2 510 INFORMATION SYSTEMS AND SOFTWARE ENGINEERING FUNDAMENTALS

Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VI 30 20(N) + 40(C) Vi 30 20(N) + 40(C)
Capgp:xaj / cTpyKTypa npeaMera: Contents | Structure of the subject:
e OCHOBHH ITOjMOBH CO(TBEPCKOT HHKEHEPCTBA U e Information systems and software engineering
npojeKkToBama codrrepa basics
e  Mopuenu XUBOTHOT HUKITyca copTBepa u o Software and information system life cycle models
WHPOPMAIIMOHUX CHCTEMA o [Information systems and software engineering
e CraHaapau y TOMeHY MIPOjeKTOBama copTBepa u standards
WH(POPMAIIMOHUX CHCTEMA o Software and information systems design
e  Meronosoruje npojeKToBama copTBepa 1 methodologies

WH(OPMAIMOHUX CHCTEMaA

Crerudukanuja cohTBepckr 6asupaHux crucTeMa
OCHOBH KOHCTPYKIIHje copTBEpa Software testing techniques

TexHuke TecTuTama copTBEpa Basic software verification and validation
OcHOBHE TexHUKe Bepu(HKaLHje U BaTuAalLje techniques

Specification of software based systems
Software construction basics

codrBepa o [mplementing software based systems

e Mmnnemenrauuja codpTBepckn 6a3upanux cucrema | o Software development tools classification
Knacuguxkanuja anara 3a pa3soj codraepa e Intelligent information systems basics
OCHOBHH €JIEMEHTU UHTEIUICHTHUX e Information system design in open architecture
WHPOPMAIMOHUX CHCTEMA environment

e MeTom0NI0THja IPOjEKTOBAba HHPOPMALTHOHHUX o Administration an protection in distributed
cucTeMa y aMOUjeHTY OTBOPEHE apXUTEKTYpe information systems

e  AJIMMHHCTpalHWja U 3alITHTa y JOMEHY
JUCTpUOYHpaHuX HH(POPMAIIOHUX CUCTEMA

IIpenucnutHe 00aBe3e: Preexam duties:

e  Oppahene pauyHapcke BexxOe u on0Opamer npojektiu | ©  Carried out computing practices and one software
pan. project.

O06JMuM HACTaBe M HAYMH NMPoBepe 3HAbA: Mode of studies and evaluation:

o T[IpenaBama; Pauynapcke (C) BexOe; Koncynranmje. | ®  Lectures, Computing (C) practices; Consultations.
e [IpoBepa 3Hama ce 00aBjba KOHTHHYHPAHO Yy TOKY | ®  The exam is written and oral. Written part of the

cemectpa y (opMu coTBEpCKHX WHCIEKNHja U exam is eliminatory.

pana Ha rpynmHoM mnpojekty. Onopana npojekrta je [ e The exam grade comprises the results on computing
YCMEHa, jaBHa H TIPETCTaBJhba 3aBPIIHH YHH practices, obligatory tasks, written and oral part of
HoJarama UCIUTA. the exam.

e Oruena ucnura ce Gopmupa Ha OCHOBY yclexa H3
pauyHapcKux BexOu u ypal)eHor npojekra.

Jlutepatypa * Literature:

1. B.Blaum Software engineering a holistic view

2. B.Ilepumuh OcHOBH COQTBEPCKOT HHKECHEPCTBA H HHPOPMAIIMOHUX CUCTeMa (CKPHUIITA)

3. Bb.Ilepumwuh, I MunocassseBuh OcHOBH cO(TBEPCKOT HHKEHEPCTBA U HHPOPMAIIOHHUX CUCTEMA (TIPAKTUKYM )
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IIpeamer*Subject: PAYYHAPCKA UHTEJIMT'EHLIUJA
02 ESE2 511 COMPUTATIONAL INTELLIGENCE
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VI 60 60 (C) Vi 60 60(C)

Capgp:xaj / cTpyKTypa npeaMera:

e  VYBoj y pauyHapcKy uHTenureHuujy (OCHOBHH
MI0jMOBH ¥ Jie(pUHHIIM]E, TEMEIbU, HCTOPH]ja)

e  VIHTCNWTEeHTHH areHTH (CTPYKTYpPa, OKPYKEEHE)

e Pemasame mpobnema (ipobieM u mpocTop
npo0eMa, MpeTpaKuBabE)

e 3nHame u pacyhuBame (CHMOONNYKE JIOTHKE U
JIOTUYKO IPOTPaMHUPAE, JIOTHYKU 3aCHOBAHO
IUTAHUPALE U JICIIOBAE, arCHTH KOjH JeITY]y
JIOTHYKH)

e Pacyhumame y ycmoBuma HeoapeleHOCTH
(Tpo6adMITMCTYKH TPUCTYII, APYTE JIOTHKE,
OJUTyYUBam€, areHTH KOju pacylhyjy y ycioBuma
HeopehenocTn)

o VYueme (yuehe 3alakambeM, HEYPOHCKO YUeHhe ’
BeIITaYKe HEYPOHCKE MPEXKe, aTeHTH KOj! yUe)

o KomyHuimpame, onaxxame 1 IeJI0Bamke (areHTH
KOj1 KOMYHHUIIMPA]y, BH3YEIHO ONaXKambe:
OHOoIOLIKE ¥ TEXHUYKE OCHOBE, PeNpe3eHTalja 1
Mpeno3HaBame 00jeKaTa; eKCIEPTHU CHCTEMH )

e  3akJpyuyHa pazMaTpama

Contents / Structure of the subject:

e [Introduction to Computational Intelligence (Basic
terms and definitions, fundamentals, history)

o [ntelligent Agents (Structure, Environment)

e Problems Solving (Problem and Problem State,
Search)

e Knowledge and Reasoning (Symbolic Logic and
Logical Programming, Logically based Planning,
Agents acting logically)

e Reasoning with Uncertain Knowledge (Probabilistic
Approach, Other Logics, Decision Making, Agents
reasoning with Uncertain Knowledge)

o Learning (Learning by Observation, Neural
Learning and Neural Networks, Learning Agents)

o Communication, Perception and Acting
(Communicating  Agents,  Visual  Perception:
Biological and Technical Foundations, Object

representation and recognition,; Expert Systems)
e Concluding Remarks

IIpenucnutHe 00aBe3e:
e Vpahene pauyHapcke BexOe u3 ogadpaHux o0IacTi
padyHapCcKe UHTEIHUT CHLH]e.

Preexam duties:
e  Carried out computing practices on selected topics
in Computational Intelligence.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA:

e [lIpenaBama; Pauynapcke (C) Bex6e; Koncynranmje.

e cmout je ycMeHH.

e Ouena ucruta ce GopMUpa Ha OCHOBY ycIexa ca
pauyHapcKHX BeXOH U ycrexa ca yCMEeHOT HCIIHTa.

Mode of studies and evaluation:

o Lectures; Computing (C) practices; Consultations.

e The exam is oral,

e The exam grade comprises the result on computing
practices and oral exam.

Jlutepartypa * Literature:

1. Russel Norvig, Peter Stuart, Artificial Intelligence: A Modern Approach, Prentice Hall, 1995, ISBN 01-3-

103805-2

2. Davide Poole, Alan Mackworth, Randy Goebel, Computational Intelligence:A Logical Approach, Oxford

University Press, 1998, ISBN 0-19-510270-3

3. 3opa Kowosuh, Bophe O0panosuh, AreHTckn 0a3upaH NPUCTYI PauyHAPCKO] HHTEIUTCHIM]H, (Y TIPUIIPEMH)
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Ipeamert * Subject

METO/H4 OIITUMU3ALIMJE

02 ESE2 512 METHODS OF OPTIMIZATION
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VI 60 28(N)+32(C) Vi 60 28(N)+32(C)

Capgp:xaj / cTpyKTypa npeaMera:

dopmyaiyja npodiiemMa oNTHMHU3AIK]e.

Teopujcke 0cHOBE CTaTHUKE ONTHMU3ALIH]E.
AHamutako oxpehuBame excrpema, (yHKIHjE
jeIHe U BHIIE MPOMEHJBUBHX 0€3 OTpaHUYICHA.
Ananutuuko oxapehuBame ekcrpema, (GyHKIHjE
jemHe W BHUIIE IPOMEHJBUBHX Ca OrpaHHYEHHMa
THIA JeAHAKOCTH U HEjeAHAKOCTH.

JIuneapHo nporpamupame

Hymepuuko pelaBame JEAHOTMMEH3UOHHX
npoOiema.

Hymepuuko pellaBame BUIIEJUMEH3UOHHUX

npoOiiema ca u 6e3 IprcycTBa OrpaHHYeHA.

OcCHOBe BapHujalMOHOT padyHa.

JlMpexTHe MeTo/Ie BapHjallMOHOT pauyHa
OnruManHo yrpaBibambe, [lOTpjarMHOB NPHHIHUI
MakcMuyMa, JIHHaMHYKO IpOrpaMuparme, JTMHeapHH
peryJaTopH.

Hymepunuke MeTozie IMHAMIYKE ONITHMH3ALIH]E.
CaBpeMeHH ONTUMHU3AIMOHM IOCTYIIIH: TeHETCKU
aJropUTaM, CUMYJIaIja KaJberbha.

[lpumena  onTUMHM3aNMOHMX  Hpouexypa Y
oOy4aBamy BCLITAUYKHX HEYPOHCKHX Mpexa U y
CHCTEMHMa Ca PaclUIMHYTOM JIOTKOM.

[TpumMepu onTUMH3ALHje KOHKPETHHX
HHXEHEPCKUX Tpodiema

Contents | Structure of the subject:

Formulation of an optimization problem.
Theoretical fundamentals of static optimization.
Single variable and multivariable nonconstrained
optimization-analytical solution.

Single variable and multivariable optimization with
equality and nonequality constraints -analytical
solution.

Linear programming.

Numerical solution of single variable problems.
Numerical solution of multivariable problems.
Calculus of variations fundamentals.

Direct methods of calculus of variations.

Optimal control, Pontryagagin’s maximum
principle, Dynamic programming, Linear
regulators.

Numerical methods of dynamic optimization.
Modern optimization procedures: Genetic
algorithms, Simulated annealing.

Optimization procedures in training of an artificial
neural networks and in fuzzy-logic systems.
Examples of real engineering optimization
problems.

IpeaucnurHe 06aBe3e:

VYpaljene pauyHapcke BexOe.

Preexam duties:

Carried out computing practices.

O0sMuM HACTaBe M HAYNH NPoBepe 3HAA:

[IpenaBama; Pauyncke BexOe (N); Pauynapcke
BexOe (C); Koncynramnmje.

HWcnwur je mucmenn u yemenu. IliucMenn neo ncnura
j€ eMMMUHATOpaH

Ouena ucnura ce (popMupa Ha OCHOBY ycliexa ca
pauyHapCKHX BEXOM M ycmexa ca MHUCMEHOT H
YCMEHOT JIeNa UCIIUTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N), computing
(C)), Consultations.

The exam is in written and oral; Written part of the
exam is eliminatory.

The exam grade comprises the result on computing
practices, written and oral part of the exam.

Jluteparypa * Literature:
J. Herpuh, C. 3noden, Henuueapuo nporpamupame, Hayuna kmura, beorpam, 1983.
b. Byjanosuh, JI.Cnacuh, Metoau ontumusanuje, Yuausep3urer y Hosom Cany, 1998.
[TamMnann MaTepujai KOju NOKPHBA II0jeINHA H3Jlarama 1 Bexoe.

1.
2.
3.
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Ipeamert * Subject TEXHOJIOTHUJE PAYYHAPCKU YIIPABJbAHUX CUCTEMA
02 ESE2 253 TOOLS FOR COMPUTER CONTROLED SYSTEMS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex0e Semester Lectures Practices
VII 30 30 (L) Vil 30 30 (L)

Capgp:xaj / cTpyKTypa npeaMera:

e (CHcTeMCKH WHXXEHEPCKH NPUCTYNl W PavyHapCKu
yIpaBJbaHU CUCTEMHU

e OcCHOBHa TEOpeTCKa 3HamWa, Paad pa3yMeBama H
npahema 1a00paTOPHjCKIX BeXOU Ha
MOJYHHIYCTPHJCKUM TOCTpOjeruMa  (peryianuja
TeMenepraype; HHMBO M HpoTok; Ph BpemHoCT;
jemHOCMEpHH MOTOp; POOOTCKAa pyKa; IUTHTaIHA
obpaxa curnana; SCADA), kao u pasymeBama
npolec, NpH OOMIACKY peaTHUX WHIYCTPH]CKUX
MOCTpOjeHba.

e JIpuka3 akTyleHMX IIpojeKara  ayTOMaTCKOT
ynpaBibamba 0a3MpaHuX Ha padyHapy, a 3a moTpede
UHIyCTpHje.

e  OOwmnmM3aKk MHIYCTPUjCKUX 00jekara, Kao 1
onrosapajyhnx ycraHoBa y KOjuMa ce IpuMemYjy
TEXHOJIOTHje OMOWH)KEHEPUHTA, PN yIIO3HABAmHA
ca CaBpeMaHHM TEXHOJIOTHjaMa yIIPaBJbamba
0a3upaHuX HA padyHapy.

Contents | Structure of the subject:

o Systematic engineering approach and computer
controlled systems.

o Theoretical fundamentals for understanding and
carrying out lab.l practices on industrial training
facilities (temperature control; level, flow control,
Ph value control, DC motor control; control of a
robot’s arm, digital signal processing;, SCDA), as
well as for understanding processes which will be
visited in industry.

o Survey of current projects in filed of computer
automatic control, made for industrial purposes.

o Visiting industrial plants, and specialized
institutions in which technologies of bioengineering
are used, for introducing modern tools for computer
controlled systems.

IMpenucnutHe ob6aBe3e:
e  VYpalhene maboparopujcke BexoOe.

Preexam duties:
e Carried out labs.

OO0.1uM HacTaBe M HAYHH NPOBepe 3HAbA:

o IlpenaBawa; Jlaboparopujecke (L)  BexOe;
Koncynranuje.

e Ucnut je nucmenu u ycMeHu. [lucmenu nieo ucnura
j€ eMMUHATOpaH

e Ormena ucnura ce GopMupa Ha OCHOBY yclexa U3
71a00paTOPHjCKUX BEXKOM M MHCMEHOT M YCMEHOT
JieJia UCTINTA.

Mode of studies and evaluation:

e Lectures; Laboratory (L) practices; Consultations.

o The exam is in written and oral, Written part of the
exam is eliminatory.

o The exam grade comprises the result of laboratory
practices, written and oral part of the exam.

Jlutepatypa * Literature:

1. M. Crojuh, Kontunyamuu cucteMu ayToMaTCKOT yIpaBibama, Hayuna kmura, beorpasn,.
2. M. Crojuh, urutanau cucteMu yrpaBisama, Hayka, beorpazm, 1990.
3. Marepwujanu ca npeaaBama IPUIPEMIBCHHA y 00IHKY CKPHIITH
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OJCEK 3A PAYYHAPCTBO U AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

IIpeamer*Subject: WEB ITIPOI'PAMUPAIBLE
02 ESE2 254 WEB PROGRAMMING
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
VI 30 30(C) Vi 30 30(C)
Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e  ApXHTEKType IUCTpuOyHpaHux cucrema (KiIHjeHT- | ®  Architecture  of  the  distributed  systems

cepBep, BULIECIIOjHE apXUTEKTYPE; OCHOBHU
MIOjMOBH M3 Pa4yHAPCKO-KOMYHHKALOHUX MPEXa:
CTaHIApIH U IPOTOKOIH, HATTICIAkEe, YIIPABIbAhE
1 3aIITUTa Mpexe; IHTepHeT: OCHOBE M pa3Boj)

e OcHoBe Web-a (xuneptexct: HTML, XML,
OCHOBHH ITIOJMOBH U3 TEXHOJIOTHja
MYJITUMEHjaTHUX ToAaTaka: GopMaTH,
yla3Ho/u3nasHu ypehaju, anaTu 3a Kpeupame
MyJITHME/IHjaTHUX efieMeHata; Web kao KiujeHT-
cepsep apxutektypa: HTTP)

e Jluzaju Web crpanniia (kopucHHYKY HHTEpdEjC 3a
Web 6azupane cucreme)

e Pa3Boj Web ammkanyja (moratdopme, anatu: Java
mwratdopma, .net mmaThopma)

o [IpaBHM acnieKTH (MHTENEKTyaTHa CBOjUHA,
MIPUBATHOCT, TpaljaHCKa MpaBa)

(client/server;, multi tiered architecture; basics in
computer and communication networks: standards
and protocols, monitoring, managing and security,
Internet: basics and development)

e Fundamentals of the Web (hypertext: HTML, XML,
basics in multimedia technologies: formats, 1/O
devices, tools for creating multimedia elements, Web
as client/server architecture: HTTP)

o Web pages design (user interface for Web based
systems)

o Developing Web applications (platforms,
Java, .net)

o Legal aspects (intellectual property, privacy, civil
rights)

tools:

IpenucnutHe o0aBe3e:
e  VYpahene pauyHapcke BexxOe nu3z Web
nporpamupama.

Preexam duties:
e Carried out computing practices on Web
programming.

O0JMIM HACTABe U HAYHMH NPOBepe 3HABA:

e [IpenaBama; Pauynapcke (C) Bex6e; Koncynranmje.

e Ucmut je ycMeHH.

e Omena ucruTa ce ¢GopMupa Ha OCHOBY ycIieXa W3
PadyHAPCKHUX BEKOU M YCMEHOT HCIINTA.

Mode of studies and evaluation:

o Lectures; Computing (C) practices; Consultations.

o The exam is oral,

o The exam grade comprises the result on computing
practices and oral exam.

Jlutepatypa * Literature:

1.  Bbpankxo MwunocasibeBuh, Munan Bunakosuh, Java u Humepuem npoepamuparse, ' nt, HoBu Can, 2002
2. 3opa Komosuh, Mupocnas 3apuh, Cphan Ilonos, Pazseoj anauxayuja y .net okpyscersy, (y IpUIpeMu)
3. Munau Kepar, UBan Hejrebayep, 3opa Kowosuh, Ocroge TCP/IP mpesica (y npunpemu)
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Ipeamert * Subject

CUCTEMCKA ITPOI'PAMCKA IIOJPIIIKA Y PEAJTHOM BPEMEHY
REAL-TIME SYSTEM SOFTWARE

Total number of hours per semester

02 ESE2 255
Yxymnan 6poj 4acoBa y ceMecTpy
Cemectap IIpenaBama Bexoe
VI 30 30 (CL)

Semester Lectures Practices
VI 30 30 (CL)

Capap:xaj / cTpyKTypa npeaMera:

VBog

[IpojexroBame AcemOiepa

[IpojexroBame Makpoacembiepa

dopMaHi CHCTEMH Ka0 OCHOBA 32 IPOjEeKTOBAbE
KOMIIajiiepa

[IpojexToBame KoMITajaepa

Ilymau nporpama

HHuTerprucaHo pa3BojHO OKPYKEHE
[TpojexkToBame onepaTUBHUX CHCTEMa

PykoBame pecypcrMa pauyHapCKUX CHCTEMa 32 paj
Y peaJHOM BpeMeHy

PykoBame nporecopoM (aIrOpUTMH IIAHUPAHA
npoleca; OpraHu3anyja IIaHepa Iporeca;
MelyycoOHO OIoKHpame Ipoieca; BpeMEHCKH
nmoOylhera mporpaMcka MmoJIpIka; IpumMep
BpPEMEHCKH To0yl)eHoT chucTeMa y peaHoM
BpPEMEHY )

PyxoBatbe MeMopHjoM (IIPOCTa jeIHOKOPUCHUYKA
JI0JieTIa; 0/1eNia MEMOPH]jE Y MYJITHITPOTPAMCKUM
yCJIOBUMA; BUPTYEIIHa MEMOpH]ja)

PykoBame yna3o-u3iaa3oM (yIa3HO-M3JIa3He
jeanHune; npekuau U U-I poriecy; He3aBUCHOCT
nporpama on U-I jequHuIa; KOMYHHKAILIMOHH
TIpOTpaMH)

PyxoBame nadpopmarmjama

CucreMu BUPTYEIHUX MaIlHA

JucTpubyupaHu onepaTHBHU CUCTEMH 3a paf y
pearHOM BpeMeHy

ITpuMmepu onepaTHBHUX CHCTEMA 33 Paj] y PealHOM
BpeMmeny: RT-Linux, ONX n WxWorks

Contents | Structure of the subject:

e Introduction

Design of Assembler

Design of Macroassembler

Formal systems as a base for compiler design

Design of Compilers

Loaders

Integrated development environment

Design of real-time operating systems

Computer system resources management for real-
time systems

e Processor management (process scheduling
algorithms, kernel organization; dead locks, time
driven operating systems; an example of a time
driven real-time software)

e Memory management (simple single-user
allocation;, memory allocation for
multiprogramming systems, virtual memory)

e /O management (input-output units, interrupts and
1/O processes, program independence from real I/O
unit - virtual I/0O units;, communications programs)

o File system
o Virtual machine systems
o Distributed real-time operating systems

e Real-time operating system examples: RT-Linux,
ONX, WxWorks

IpeaucnurHe o6aBe3e:

VYpahene pauyHapcko-madopaToprjcke Bexoe.

Preexam duties:
e Carried out computing-laboratory practices.

O0siMuM HACTaBe M HAYHMH NPoBepe 3HAMWA:

Ipenarama; Pauynapcko-nadoparopujcke (CL)
BexOe; KoHcynranuje.

Hcmur je mucMenu U ycMeHd. [lucMeHn eo ucnura
j€ eNMMMUHATOpAH.

Ouena ucnuta ce GopMHpa Ha OCHOBY ycHexa H3
padyHapcKo - 1a00opaTOpHjCKUX BEXOH, YCMEHOT H
MHCMEHOT JIeJla UCITHTA.

Mode of studies and evaluation:

e Lectures; Practices (Computing-Laboratory (CL));
Consultations.

o The exam is oral and written. Oral part of the exam
is eliminatory.

o The exam grade comprises the results on
computing-laboratory practices, oral and written
part of the exam.

Jlutepatypa * Literature:

1.

B. Kosauesuh, [Iporpamcka mompmrka pauyHapckux cucrema, HUIIPO "/TaeBauk" Hosu Canx 1989
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Cwmep * Course: AYTOMATHKA 1 YITPABJbAILE CUCTEMUMA * AUTOMATICS AND SYSTEMS CONTROL

Ipeamet*Subject: JUT'NTAJTHHU YIIPAB/JbAYKU CUCTEMU
02 ESE2 531 DIGITAL CONTROL SYSTEMS
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 60 28(N)+24(L)+8(C) Vil 60 28(N)+24(L)+8(C)

Capgp:xaj / cTpyKTypa npeaMera:

e  VBOA y JUTHTAIHE YIIPaBJauKe CHCTEME
o [Ipomuecu omabupara U 33ApIIKE

e  JIupeKTHO OWTUTAIHO YIPaBIbAE
3-tpanchopmanmja

JuckperHa ¢yHKIHja peHOCa
CTabUIHOCT TUTUTATHOT CHCTEMa
Konuenuuja cTama JUTHTATHUX CHCTEMa
Hururannu [11]] perynatopu
ITonemaame napamerapa 11/ perynaropa
IloHuiTaBame AUHAMUKE cUCTEMA

YBOX y aIaniTHBHE PETyaTope

Contents / Structure of the subject:

e [Introduction to Digital Control Systems

e [Introduction to Discret-Time Control Systems
e Direct Digital Control

The Z- transform

Pulse Transfer Function

Stability Analysis of Discret - Time Systems
State Space Analysis of Discret - Time Systems
Digital PID Controllers

PID Tuning Methods

Cancellation of Process Dynamic

Intoduction to Adaptive Control

IIpenucnutHe 00aBe3e:
e Vpahene pagyHapcke BexoOe.

Preexam duties:
e Carried out computing practices.

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAMWA:

o [lIpenaBama; Pauyncke (N), Jlaboparopujcke (L) u
pauynapcke (C) Bexx6e; Koncynraryje.

e  lcnuT je mUCMEHH U ycMeHH. [IucMeHn 1eo uenura
j€ eNMMMUHATOpAH.

e OueHa ucmura ce GopMHUpa Ha OCHOBY ycriexa ca
pauyHapCKUX BEXKOU U yCrexa ca MUCMEHOT
YCMEHOT UCIIUTA.

Mode of studies and evaluation:

e Lectures;, Practices (Problem solving (N),
Computing (C), labs. (L)); Consultations.

o The exam is in written and oral; Wrriten part of the
exam is eliminatory.

o The exam grade comprises the results on laboratory
and computing practices, written and oral part of
the exam.

Jlutepatypa * Literature:

. M. Crojuh, lurutamau cucreMu yrpasibama, Hayka, beorpam, 1990.
Jb. I'pyjuh, Quckpernu cucremu, Mamuncku ®Pakynrer, beorpan,1980.

[Itammann MaTepHjai KOju TIOKPHUBA [T0jeINHA U3Jlarama U Bex0e.

1
2.
3. R. Isermann, Digital Control Systems, Springer-Verlag, 1989.
4
5

CkpunTa 3a 1abopaTopujcKe BexOe.
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Cwmep * Course: AYTOMATHKA 1 YITPABJbAILE CUCTEMUMA * AUTOMATICS AND SYSTEMS CONTROL

Ipeamet*Subject: TEXHHUYKA CPEJCTBA AYTOMATUKE
02 ESE2 532 TECHNICAL EQUIPMENT FOR CONTROL SYSTEMS
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 45 20(N) + 10(C) + 15(L) Vil 45 20(N) + 10(C) + 15(L)
Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e ['penike mMepema e Measurement errors
e  CraHJapau ¥ NPaBUIHMLM 32 €JIEKTPUYHE MEPHE e Standards and regulations for electrical
UHCTPYMEHTE (MEPHU U IMOKa3HH OIICET; Kilaca measurement instruments (measurement range;
Ta4HOCTH; pepepeHTHH YCIIOBH;, NCIIUTHU HAIIOH; referent conditions; test voltage; marks)
O3HaKe) o FElectrical measurement instruments (instruments
e  EJexTpuYHU MEpHH WHCTPYMEHTH (MHCTPYMEHT ca with moving coil; instrument with soft iron, digital
KPETHUM KaJIeMOM; ca MEKHM IBOxheM; IUIUTanHu instruments)
WHCTPYMEHTH) e Measurements of basic electrical variables (current;
e Mepeme OCHOBHUX €IIEKTPUYHHX BEJIMYHHA (CTPY]a; voltage; power, resistance)
HAIIOH; CHara; OTIop) o Fizical basics of senzors
e  Du3MYKE OCHOBE CEH30pa o Electrical servosystems
e  EnexTpuuHU cepBOCUCTEMU e Hidraulic servosystems
e  XuIpayJaudHU CEPBOCHCTEMH e Pneumatic servosistems
e [IHeymaTcku cepBOCHCTEMHU e The application of industrial controllers
e [IpuMeHa MHIYCTPHjCKHUX perynaTopa (perymarop (temperature and pressure controller, pneumatic
TeMIepaType; MPUTUCKA; ITHEYMATCKH PETyIaTop pressure controller; analog and digital electronic
MIPUTHCKA; AaHATIOTHU M JUTUTAIHH EIEKTPOHCKU controllers)
peryJiaTopu) e Logical automats (relay; electronic; programmable)
e Jlornuku ayromatu (peliejHH; eNeKTPOHCKH;
IPOrpaMHUOHITHH)
[penucnutHe 0daBe3e: Preexam duties:
o TlonoxkeH 1aOOPATOPHjCKU KOJOKBH]YM. o Carried out the test from laboratory practices.
O0MuM HACTaBe M HAYNH MPoBepe 3HAA: Mode of studies and evaluation:
o [IpemaBama; Pauyncke (N), pauynapcke (C) u | ® Lectures; Practices (Problem solving (N),
naboparopujcke (L) BexOe; Koncynranuje. Computing (C), labs. (L)); Consultations.
e lcmout je ycMeHH. o The exam is oral.
e Ormena ucnura ce Gopmupa Ha OcHOBY pesynrara | ®  The exam grade comprises the result on test from
71a00paTOPHjCKOT KOJIOKBHjyMa U YCMEHOT UCITHTA. laboratory practices and oral exam.

Jlutepartypa * Literature:
1. Jp. Mnanen [lonosuh, "Cenzopu u mepersa”, Buiia Texuuuka 1ikosa, beorpan, 1994
2. B. bero "Enexmpuuna meperna”




EJ'IeKTpOTeXHI/IKa

YHUBEP3UTET Y HOBOM CANY * UNIVERSITY OF NOVI SAD

dakyareT Texunukux Hayka * Faculty of Technical Sciences
* Electrical and Computer
U PaYYHAPCTBO *

Hatym * Date:
2002.09.30.

Engineering

HACTABHU TIPOTPAM * PROGRAM OF SUBJECT

Crpana * Page: 40

OJICEK 3A PAYYHAPCTBO 1 AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Cwmep * Course: AYTOMATHKA 1 YITPABJbAILE CUCTEMUMA * AUTOMATICS AND SYSTEMS CONTROL

Ipeamet*Subject: BUOUOMEJUIIMHCKHU HKEWBEPUHT
02 ESE2 533 BIOMEDICAL ENGINEERING
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 45 20(N) +10(C) + 15(L) Vil 45 20(N) +10(C) + 15(L)

Capgp:xaj / cTpyKTypa npeaMera:

e  OcHoBe opranuzanuje GyHKIMOHNCAA KUBUX
cucrema

e  DyHKIMOHAJHA aHAIN3A LUPKYJIAIUOHOT CHCTEMA H
cucTeMa 3a JUcame

e  Opranuzanuja u QyHKIIMOHAIHE EJHHE Y
LEHTPAJIHOM H IIepU(EePHOM HEPBHOM CHCTEMY

e Opranuzaiyja akTyaTOpCKOT CKeJIeTHO-MHUIINAHOT
cucTeMa

e  XujepapXujcKo mapajieiHa OpraHu3alyuja CeH30pHO-
MOTOPHHX (DyHKLHja

e HeypopereHepaiyja 1 HeypopexaOuIuTanyja.

e Meroze eBanyanyje QyHKIHja Y CEH30PHO
MOTOPHHM CHCTEMHMa

e OpraHusauyja v IIAHUPAKE UCITUTHBAA )KUBHX

cucTeMa

Tepanmjcku ypehaju y MeTuImHA

Heyponpotese

Opranmsanyje 1 MOTyhHOCTH TeleMeauIHe

HpI/lH]_II/IHl/I KIIMHAYKOT' UHXXCHCPCTBA

Contents / Structure of the subject:

e Basics of organization of live organisms

e Functional organization of cardiovaskular system
and respiratory system

e Organization and functional subsystems in central
and peripheral nervous system

e Organization of actuator sceletal-muscular system

e Hierarchical parallel organization of senzory motor
function

o Neuroregeneration and neurorehabilitation

e Methods of evaluation of functions in senzory motor
systems

e Organization and planning of reasearches on living

systems

Terapeutical devices in medicine

Neuroprothesis

Organization and abilities of telemedicine

Principles of clinical engineering

IpeaucnurHe 06aBe3e:
e  Vpalene pauyHapcke u 1abopaTopujcke Bexoe.

Preexam duties:
e Carried out computingand lab practices.

O0MuM HACTaBe M HAYNH MPoBepe 3HAbA:

e IIpenaBama; Pauyncke (N), pauynHapcke (C) wu
nabopatopujcke (L) BexOe; Koncynranuje.

° Ucnur je NMUCMCHU U YCMCHHU. IIucmennu JA€0 ucIura
je CJIMMHWHATOpaH.

e Ouena ucruta ce GopMupa Ha OCHOBY ycIieXa W3
a00paTOPHjCKUX U PAYyHAPCKUX BEXKOH, IIMCMEHOT
¥ YCMEHOT JIeNa HCIIUTa

Mode of studies and evaluation:

e [Lectures; Practices (Problem solving (N),
Computing (C), labs. (L)); Consultations.

. The exam is written and oral. Written part of
the exam is eliminatory.

. The exam grade comprises the results on
laboratory and computing practices, written and
oral part of the exam.

Jlutepartypa * Literature:

1. JI.ITomoeuh u M.ITonoruh, bromenuimHcka Mmepema 1 HHCTpyMeHTaimja, Hayka, beorpan ,1997.
2. D.Popovi¢, T. Sinkjcer, Control Method for the Physically Disabled, Springer, 2000 (poglavlja 11 2)
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AYTOMATHUKA Y EHEPTETUIIN
AUTOMATICS IN POWER ENGINEERING

Total number of hours per semester

Hpeamer*Subject:
02 ESE2 534
YxynaH Opoj uacoBa y ceMecTpy
Cemecrap IIpenaBama Bex0e
VI 45 21(N)+24(CL)

Semester

Lectures Practices
VII 45 21(N)+24(CL)

Capgp:xaj / cTpyKTypa npeaMera:

Cucremu Hamajama 1 3amture ypehaja ayromaTckor
yIpaBJbama .

AyTtomMaTcku  3amTHTHH  ypebhaju:
NPUHIHIH Paja i KOHCTPYKLHja.
EnekTpuuHM W3BPIIHK OpraHM: NPHHIMIH pPaja,
THUIIOBH, SJIEMEHTH U KapaKTePUCTHKE.

PerynaTtopu u aktyaTopu.

PauyHapcke TeXHHKe ypaBibama y SHEpreTHIIH.

THITOBH,

Vhpasbame U peryianuja y eIeKTpOeHEepreTCKOM
cucremy (npuHIMITI peryianuje cHare,
(¢pekBeHIMje W HAOHA Y EJIEKTPOCHEPIeTCKOM
CHCTEMY; yNpaBJbatbe T'€HEepaTOpOM, YIIPaBJbame U
peryianyja y OKBHpPY CJIEKTpaHe, YIpaBJbame Y
OKBHUPY MPEHOCHE MPEXKE)

Contents / Structure of the subject:

Power sources and protection devices in automatic
control

Automatic protection devices (types, basic principes
and construction)

Electric driving devices (basic principles, types,
elements and characteristics)

Regulators and actuators

Application of computer control techniques in power
engineering

Power system control (power, frequency and voltage
control principles,; generator regulation, regulation
in power plant and transmission network)

IIpenucnutHe 00aBe3e:

VYpahere pauyHapcko-madbopaTopujcke BexOe.

Preexam duties:

Carried out computing-laboratory practices.

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAMWA:

IIpenaBama; Pauyncke (N) wu  padyHapcko-
naboparopujcke (CL) BexOe; Koncynranuje.

Hcnut je nmucmenn n ycmenu. [Incmenn neo ucrmra
je eNMMMIHATOpaH.

Ornena ucnurta ce GpopMHpa Ha OCHOBY ycIieXxa U3
padyHapCcKoO - TabOPaTOPHjCKUX BEKOH, YCMEHOT U
MIICMEHOT JeJla HCTIUTA.

Mode of studies and evaluation:

Lectures; Practices (Problem solving (N) and
Computing-Labs (CL)); Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on
computing-laboratory practices, written and oral
part of the exam.

Jluteparypa * Literature:
William S. Levine, The Control Handbook, IEEE Press, 1996.
2. Werner Leonhard, Control of Electric Drives, Springer, 1996.
3. Marepujanu ca npeaaBarmba NPUIPEMIBCHH Y 00JIHKY CKPUIITH

1.
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Ipenmet*Subject: BUOMEJUIIMHCKA UHCTPYMEHTALIUJA
02 ESE2 535 BIOMEDICAL INSTRUMENTATION
Yxynan 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VIII 45 45(CL) Vi 45 45(CL)

Capgp:xaj / cTpyKTypa npeaMera:

OCHOBHH NPHUHIIMIN MEJUIIMHCKUX MEPEha 1
WHCTPYMEHTATLH]e

Enexrpudna aktuBHOCT hemmje

Enexrpone 3a Meperme OHOnoTeHjana
EnexTpoHCKH CKITONIOBH 32 aHAJIOTHY 00pajty
OHOIIOTeHIjaTa

Censopu 3a Mepemha y OHOMEANITHH
WucTpymeHTaja 3a Mepemhe akTHBHOCTH
ouonorennujana (EET; EMI; EHI; EKT)
WuctypMeHTanmja 3a Meperhe IPUTHCKa U Op3uHe
MPOTOKA KPBH M BazyXa

WucTpyMeHTaMja 3a Meperhe MapiyjatHuX
NIPUTHCaKa racoBa

EnexTpuyHN 1 MarHeTHKH CTHMYJIaTOPH (CpYaHy
niejcMejkep; PYHKIMOHATHA SICKTPHIHA
CTHMYyJAIyja; MarHeTHA CTUMYJIaIHja)
UuctpymenTanmja 3a popmupabe cimka kopucrehn
yaTpasByk (ToMmorpaduja; kapauocoHorpadwuja...)
WucrpymenTanyja 3a opMHparme MeTUIIMHCKE CITUKE
Ha 0a3u eJleKTpoMarHeTHor 3payema (perrren; CT;
anrep kamepa; PET; SPECT; Tepmorpaduja)
NuctpymenTamja 3a opMHpame METUIIMHCKE CITUKE
Ha 0a3M HyKJIeapHe MarHeTcKe pe30HaHIe

Contents / Structure of the subject:

Basics of medical measurements and
instrumentation

Electrical activities of biological cells
Electrodes for biopotential measurements
Electronic devices for analog biopotential analyzing
Sensors for biomedical measurements
Instrumentation for measurements of biopotential
activities (EEG; EMG; ENG; EKG)
Instrumentation for measuring of the pressure and
flow speed of blood and air

Instrumentation for measuring of the partial gas
pressure

Electrical and magnetic stimulators (heart
pacemakers, functional electrical stimulation;
transcranial magnetic stimulation)
Instrumentation for medical imaging based on
ultrasound (tomography;,, cardiosonography,
measuring of blood flow speed)

Instrumentation for medical imaging based on
electromagnetic radiation (Roentgen; CT; Anger
camera; PET; SPECT; Thermograph)
Instrumentation for medical imaging based on
nuclear magnetic resonance

IIpenucnutHe 00aBe3e:

[TomoxkeH TecT U3 pavyyHapCcKO-I1ab0paTOPHjCKIX
BEXOW.

Preexam duties:

Carried out the test from computing-laboratory
practices.

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAWA:

[MpenaBama; PauyHapcko-nabopaTopujcke
BexkOe; KoHcynranyje.

Hcnut je ycmeHu.

Konauna oueHa ce (popMupa Ha OCHOBY ycrexa ca
TeCTa W3 PadyHapCKO-Ia0OPaTOPHjCKUX BEXOUW U
YCMEHOT UCIIHTA.

(CL)

Mode of studies and evaluation:

Lectures; Computing-laboratory (CL) practices;
Consultation.
The exam is oral.

The exam grade comprises the result on test from
computing- laboratory practices and oral exam.

Jlutepartypa * Literature:
J1. TTonoruh u M. ITonouh, BriomeauiHcka Mepera 1 HHCTpyMeHTaimja, Hayka, beorpan, 1997.

1.
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Ipeamer * Subject

YIIPAB/bAILE ITPOINECHMA PAYYHAPOM
PROCESS CONTROL BY COMPUTER

Total number of hours per semester

02 ESE2 536
YxynaH Opoj uacoBa y ceMecTpy
Cemecrap IIpenaBama Bex0e
VIII 60 30(N) + 30(L)

Semester Lectures Practices
VIII 60 30(N) + 30(L)

Capgp:xaj / cTpyKTypa npeaMera:

CTpyKTypa NpoU3BOJHOT Ipolieca

PauyHapcku ynpaBibauky CHCTEMHU

CucreM 3a IpUXBaTamke aHATIOTHUX CHTHAJIA
CucreMm 3a pUXBaTaHje AUCKPETHUX CUTHAIIA
Cenzopu " TPaHCMHUTEPH y peasHoOM
HUHIYCTPUjCKOM OKPYKEHmY

W3BpiuHU opranu

3amrTuTa MHOYCTPHjCKUX YIPajbadyKUX CHCTEMa O]l
CMETHH

ITpaxkTuuHa peanu3sanyja peryjiaropa U peryiaaropa-
nporpamaropa

VYnpaBbame  auckperHuM — BenmuuHama  (PLC
ypebaju)

Bucoko noy3panu cucremn

CTpyKTypa KOHKPETHHX yIpajbaukux ypehaja
OCHOBHM  €IIEMEHTH  HpPOrpaMcKe  MOJpIIKE
yrnpaBJpadkux ypehaja

Contents | Structure of the subject:

o Structure of industrial process

o Computer controlled systems

o System for analogue signals acquisition

o System for discrete signals acquisition

o Sensors and transmitters in real industrial
environment

e Actuators

e Protection of industrial control systems against
Electro-Magnetic Interference (EMI)

e Practical implementations of regulators

o Controlling of discrete systems (Programmable
Logic Controllers)

o Systems with high reliability

e Structure of control devices

e Basic elements of programming support for control
devices

IpeaucnurHe o6aBe3e:

VYpalhene nabopaTtopujcke BexoOe.

Preexam duties:
e Carried out laboratory practices.

OO0.1MnM HacTaBe M HAYHH NPOBepe 3HAbA:

[MpenaBama; Pauyncke (N) u maboparopujcke (L)
BexOe; Koncynranuje

HWcnwur je mucMenn u yeMeHH. [lncmenn neo nenmra
je enmMMUHAaTOpaH

Ouena ucnuta ce GopMHpa Ha OCHOBY yclleXxa Ha
11a00paTopjcKUM BekOaMa, YCMEHOM M IHCMEHOM
JIely UCIIUTa

Mode of studies and evaluation:

o Lectures; Pracitices (Problem solving (N), labs.
(L)), Consultations.

o The exam is written and oral. Written part of the
exam is eliminatory.

o The exam grade comprises the results on laboratory
pracitices, written and oral part of the exam.

Jlutepatypa * Literature:

1.

3.

K. Astrom, B Wittenmark, Computer Control Systems, Prentice Hall, 1990.
2. A. Weatherall, Computer Integrated Manufacturing, Butterworth — Heinemann, 1992.
W. Stoecker, P. Stoecker, Microcomputer Control of Thermal and Mechanical Systems, Chapman & Hall, 1988.
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Ipeamet*Subject: INPUMEHA DSP Y YIIPAB/bAIHY
02 ESE2 537 DSP APPLICATIONS IN CONTROL SYSTEM
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices

VIII 60 30(N)+30(CL) VIl 60 30(N)+30(CL)

Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:

e  Mecro DSP-a y ynpaBibamy e The place of DSP in system control

e  Apxurexrypa DSP TMC320C2000 rutatdopme o Architecture of DSP TMS320C2000 platform,
ONTHMHU30BAHE 3a YIIPABJHAUKE CHCTEME optimized for control systems

e  DpeKBEHIU|CKU CTIEKTap U (PEeKBEHTHA aHAIN3A y o Frequent spectrum and frequent analysis in
yIIpaBJbamy automation

e [Ipumena DFT u FFT anropuraMa u qJUrHTaTHIX o Application of DFT and FFT algorithms and digital
¢bunTepa y ynpasibamy filters in system control

e lmmiemMenraluja JIMHEAPHOT peryiaTopa ca o Implementation of linear regulator with quadrature
KBaJIpaTHUM KPUTEPUjYMOM ONTHUMAJIHOCTH, optimization criteria, adaptive control algorithms
aJlaNTHBHUX YIPaBJbayKUX alroputama u dasu and fuzzy control on DPS
ynpassbama Ha DSP-y o DSP algorithms for sensory-based and non-sensory-

e  DSP anroputmu CeH30pCKOT U O€3CEH30PCKOT based motor control (Luenberg's observer;,
ynpasibamba MoTopuMa (JIyenbepros orncepsep; Kalman's observer)
Kanmanos ormicepsep) e DSP in biomedical engineering (processing of sound

e DSP y OnoMeauInHCKOM HHKUECPUHTY and images; recognition of electrophysiological
(mpemno3HaBame eIEKTPOPU3HOIOMIKAX CUTHANA; signals)
o0paza 3ByKa U ClIMKe y OHOMETUIIMHCKOM e Application of IrDA protocol in automation
VHKHECPHHTY) e Application of Bluetooth protocol in automation

e [Ipumena IrDA mporokona y ynpassamy

e [Ipumena Bluetooth mporokona y ynpasibamy

[penucnutHe 0daBe3e: Preexam duties:

o JlomoxkeH TecT W3 pauyHapcko-iaboparopujckux | ©  Carried out the test from computing-laboratory
BEXKOU. practices

OO0.1MuM HacTaBe M HAYHH NPOBepe 3HAbA: Mode of studies and evaluation:

e JIpemaBama; Pauyncke (N) wu pauyHapcko- | ©  Lectures;, Practices (Problem solving (N) and
nabopatopujcke (CL) Bexbe; Koncynranuje. Computing-Labs (CL)),; Consultations.

e cmut je ycMeHH. o The exam is oral.

e Ouruena ucnuta ce popmupa Ha OCHOBY ycmexa ca | ©  The exam grade comprises the results on test from
TecTa U3 pavyyHapCKoO - JIADOPATOPUjCKUX BEXOH U computing-laboratory practices and oral exam.
YCMEHOT UCITUTA.

Jlutepatypa * Literature:

1. Muogapar [Tonosuh, Anexcanapa Mojcunosuh, Jlururanta oOpana curnana, PauyHapcke BexxOe 1 CUMyJiaiuje
y MATLAB-y

2. Hp. Jbrupana Munmh, [p. 3opan [Jo6pocasseBuh, YBoI y AUTHTANHY 00paay CUTHAIA

3. Texas Instruments TMC320C2000 Reference manual
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HNPOJEKTHA JOKYMEHTAIIMJA Y AYTOMATHUIIA
PROJECT DOCUMENTATION IN AUTOMATICS

Total number of hours per semester

Hpeamer*Subject:
02 ESE2 538
Yxynan 6poj yacoBa y ceMecTpy
Cemecrap [IpenaBama Bexoe
VIII 30 30(N)+15(CL)

Semester

Lectures Practices
VIII 30 30(N)+15(CL)

Capgp:xaj / cTpyKTypa npeaMera:

VYBox (nedunucame npobiema; NPOjeKTHH 3a/1aTaK;
TUIIOBH IMIpOjeKaTa W HUXOB CajpXkKaj: CTyauja
ONPaBIAHOCTH, HICjHHM, TCHEpPajHH, IJIaBHH,
M3BOhaYKM M TpOjeKaT U3BEICHOT CTamba; PEeBH3Hja
MIPOjeKTa; IPOITUCH U TPETIOPYKE 32 IPOjEKTOBAIE)
Crangapam  (CTpyKTypa W cajapiaj craHmapiaa
BE3aHUX 3a M3pajy IpojeKaTa U IPOjeKTHe
JOKYMEHTAIMje y eNeKTPOTeXHHULH, MAIIMHCTBY U
MPOIECHO] HHAYCTPHjH, , JoMahu W 3HAYajHUjU
mehynaponuu cranmapau: JUS, ANSI, ISA, ISO,
IEEE, IEC, DIN, VDE...)

Texnuuka nokyMmMeHTauuja (crangapaHu Tpaduuku
cuMO0IH; O3HAKe; IIeMe; Aujarpamu; Tadee)
CaBpemeHn coTBep 3a H3pagy  TEXHHUIKE
nmokymenranyje (E-plan...)

Hamsop u n3Boheme

VYnpasseame npojektuma (Microsoft project).
W3pama KOHKPETHOT MpPOjeKTa BE3aHOT 3a oapeheHy
mpobinemMaTtuky (MpoLecHa WHIYCTPHUja; €IeKTPO
MOTOPHH IIOTOHH; CHUCTEMH JUCTpPHOyLHje BOJIE
(Tome/xnamHe), €NEKTpUYHE EHepruje W raca;
TPAHCIIOPTHU CUCTEM...)

Contents / Structure of the subject:

Introduction (problem defining, project task, types
of projects and their contents: study of justifying,
ideological, general, main, executable and project
of the worked out state; project revision, law
regulation and recommendation for projecting)
Standards (structure and contents of standards in
connection with project working out for electric,
machinery and process industry; main domestic and
international standards: JUS, ANSI, ISA, ISO, IEEE,
IEC, DIN, VDE...)

Technical documentation (standard  graphical
symbols; signs, schemes,; diagrams; tables)

Modern software for technical documentation
working out (E-plan...)

Supervision and realization of projects

Project managing (Microsoft project)

Working out of concrete project (process industry,
electric drive; water, electric and gas supplying
systems, transport systems...)

IpeaucnurHe o6aBe3e:

VYpahene pauyHapcko-1abopaTopujcke Bexoe.

Preexam duties:

Carried out computing-laboratory practices..

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:

[IpenaBama; Pauyncke (N) u  padyHapCKO-
naboparopujcke (CL) BexOe; Koncynraruje.

Hcnut je nucmenu u ycmenu. [lucmenn nieo ucrura
j€ eTMMUHATOPaH.

Ornena ucnura ce GpopMUpa Ha OCHOBY ycnexa u3
padyHapcKo - J1a00paTOPHjCKUX BEXKOH, YCMEHOT U
MTUCMEHOT JIeNa MCIHTA.

Mode of studies and evaluation:

Lectures; Practices (Problem solving (N) and
Computing-Labs (CL)),; Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on
computing-laboratory practices, written and oral
part of the exam.

Jlutepatypa * Literature:
M.HMcaunosuh, M.boruep, Ilponmcu o m3rpaamu objexkara, CMEUTC, 2000.
b.Maruh, [TpojekToBame cucTeMa ayTOMATCKE PEryJiallije U yupaBbamba TEXHOJIOMIKUM rporiecuma, CBjeTIIocT,

1.
2.

3.

1989.
G.Omura, AutoCAD 14, Mikro knjiga, 1997.

4. C. Chatfield and T. Johnson,Microsoft Project 2000 Step by Step, Microsoft Press, 2000.




YHUBEP3UTET Y HOBOM CANY * UNIVERSITY OF NOVI SAD

k .
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U PaYYHAPCTBO * Engineering
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OJICEK 3A PAYYHAPCTBO 1 AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Cwmep * Course: AYTOMATHKA 1 YITPABJbAILE CUCTEMUMA * AUTOMATICS AND SYSTEMS CONTROL

Ipenmet*Subject: HUHTEJIMI'EHTHO U HAIIPEJTHO YIIPAB/bAILE
02 ESE2 539 INTELLIGENT SYSTEM CONTROL
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bexoe Semester Lectures Practices

IX 60 30(N)+45(C) X 60 30(N)+45(C)
Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e AHanm3a W NPOjeKTOBAKkE HEIMHEApHUX cucteMa u | ®  Analysis and design of nonlinear systems and

HEJIMHEApHHUX YIPaBJbauKUX CUCTEMA. nonlinear control systems
e  AanTHWBHO U NPEAUKTHBHO YIIPABIHAHE e Adaptive and predictive control
e JIpuMmeHa BemTauykuX HEYPOHCKHX Mpexka Yy | e  Neural networks in identification, diagnostics and

UOCHTU(GUKAIMjHA, IWjaTHOCTHIHN, UPEAUKIHjA U predictive control

yIpaBJbamy. o Fuzzy systems
e  ®azu (Fuzzy) cucremn o Neural-fuzzy systems: fuzzy logic and neural
e “Heypo-da3u” cucremu: KOMOHMHOBame (azu network

JIOTHKE U HEYPOHCKHUX Mpexa.

[penucnutHe 0daBe3e: Preexam duties:

e  Vpalhene pauyHapcke BexOe. e Carried out computing practices.

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA: Mode of studies and evaluation:

o [IpemaBama; Pauyncke (N) u pauynapcke (C) | e Lectures; Problem solving (N) and Computing (C)
BexOe; Koncynranuje. practices; Consultations.

e Ucnut je mucmenu u ycMenu. [lucmenu feo uctiura | o The exam is in written and oral; Wrriten part of the
j€ eNMMMHIHATOpAaH. exem is eliminatory.

e Omena ucrmra ce hopmupa Ha OCHOBY ycmexa ca | ®  The exam grade comprises the result on computing
padyHAapCKUX BEXOM MW ycliexa ca MUCMEHOT H practices, wrriten and oral part of the exam.
YCMEHOT JIefla UCIHTA.

Jluteparypa * Literature:

1. Astrom K.J, Wittenmark B. Computer Controlled Systems-Theory and Design. Prentice Hall, 1984.

2. Goodwin G.C., Sin K.S. Adaptive Filtering Prediction and Control. Prentice-Hall, 1984.

3. Clarke D.W., Mohtadi C., Tuffs P.S. Generalized Predictive Control, O.U.E.L. Report No. 1555/84 & 1557/84.
1984.

4. Wasserman P. D, Neural Computing Theory and Practice, New York: Van Nostrand Reinhold, 1989.

5. Rumelhart, J. L. McClelland, & PDP Research Group (Eds.). Parallel distributed processing, Cambridge, MA,
MIT Press, 1986

6. Witold Pedrycs. Fuzzy Control and Fuzzy Systems. Taunton, England: Research Studies Press, 1989.

Hans J.Zimmermann. Fuzzy Set Theory-and its Applications. Boston: Kluwer Nijhoff Publishing, 1988.

8. Sugeno M., Ed, Industrial Application of Fuzzy Control, Elsevier, 1985.

s

N




EJ'IeKTpOTeXHI/IKa

YHUBEP3UTET Y HOBOM CANY * UNIVERSITY OF NOVI SAD

dakyareT Texunukux Hayka * Faculty of Technical Sciences
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U PaYYHAPCTBO *

Hatym * Date:
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Engineering

HACTABHMU ITIPOTPAM * PROGRAM OF SUBJECT

Crpana * Page: 47

OJICEK 3A PAYYHAPCTBO 1 AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Cwmep * Course: AYTOMATHKA 1 YITPABJbAILE CUCTEMUMA * AUTOMATICS AND SYSTEMS CONTROL

Ipeamer * Subject

JUCTPUBYUPAHU YIIPAB/JBAYKH CUCTEMH
DISTRIBUTED CONTROL SYSTEMS

Total number of hours per semester

02 ESE2 540
YxynaH Opoj uacoBa y ceMecTpy
Cemecrap IIpenaBama Bexoe
IX 60 15(N) +30(L) + 30(C)

Semester

Lectures Practices
IX 60 15(N) + 30(L) + 30(C)

Capgp:xaj / cTpyKTypa npeaMera:

VYBon y quctpubynpane yrnpaBibayke CHCTEME -
DCS (nedunnimja, ocobuHe, apXUTeKTypa)
KomyHnukarmonu noacucteM ((pyHKIHja,
KOMYHHKAIIOHE MpE’Ke, IPOTOKOIH, pean3aliyja,
1SO cnojeBr KOMYHHKAIIMOHOT CUCTEMA)

DCS'y ayromaTHi3anuju npoieca 1 nocrpojema
(xujepapxujcKu HUBOH, Oa3e rmojaTaKa, peaan3anmje
DCS, nnrepdejc yoBeK-MalInHa, CHCTEMH 32
HaA30p U NpUKyIUbame noaaraka - SCADA)
KomyHukaruje y iHAyCTpHUjH (CEH30P-aKTyaTop
MpeKa, MPOIECHE Mpexa, (hadpuuke Mpexa)
KapakrepucTike HHIyCTPHjCKHUX KOMYHHKAITHOHUX
mpexa (Profibus, CAN, ...)

Pan DCS'y peanrom BpemeHy ((pyHKIIOHATHI
3axTeBH, KIacupukamnmje, real time: BeIUIHHE,
CIIMKE U 00jeKTH, CHHXPOHH3AIIH]ja BpeMeHa)
VYrpasibame y 3aTBOPEHO] HETIBH MPEKO
KOMYHHMKAI[IOHE MpeXe (CTPYKTypa CHCTEMA,
KapaKTEepUCTHKE, aHATN3a KaIlkbEeHha, MPexXe 3a
yrnpaeJbambe, MAP npoToKoJI, CHHXPOHH3aLHja paaa
yIpaBJbauKuX NETIbH, oJpehiBame BpemMeHa
oabupara)

OtBopenu DCS (Be3a xa IEC 61131-3, JEC 61499,
OPC, ...)

Contents | Structure of the subject:

Introduction to DCS (definition, features,
architecture)

Communication subsystem (objectives,
communication networks, protocols,
implementations, ISO communication layers)
DCS in process automation (hierarchical levels,
databases, implementation, human-machine
interface, supervisory control and data acquisition
systems — SCADA)

Industrial Communications (field net, process net,
factory net)

Features of industrial communication networks
(Profibus, CAN, ...)

DCS in real-time (functional specifications,
classifications, real-time: items, pictures and
objects, time synchronization)

Remote closed loop control (system structure,
properties, delay analysis, control networks, MAP
protocol, control loops synchronization, selection of

sampling period)

Open DCSs (protocols for IEC 61131-3, IEC 61499,
OPC, ..))

IpenucnutHe o0aBe3e:

VYpaljeHe pauynapcke u jabopatopujcke BexOe.

Preexam duties:

Carried out computing and laboratory practices.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

[penaBama; Pauyncke (N), Jlabopatopujcke (L) u
paaynapcke (C) BexxOe; Koncynrammyje.

HUcnwur je mucmenn u ycmenn. [licMenn eo ncnmra
j€ eNMMMIHATOpaH.

Ornena nucnura ce ¢opMmupa Ha OCHOBY ycCIexa ca
padyHapCcKHX BEXOM M ycllexa ca MHUCMEHOT U
YCMEHOT HCITHTA..

Mode of studies and evaluation:

Lectures;  Practices  (Problem  solving  (N),
Computing (C), labs. (L)); Consultations.

The exam is in written and oral; Wrriten part of the
exam is eliminatory.

The exam grade comprises the results on laboratory
and computing practices, written and oral part of
the exam.

Jlutepatypa * Literature:
[MTammanu MaTepujai Koju MOKprBa Behw Jieo M3narama 1 BeXKOH (IPUMEPH U PelieHa).

1.
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OJICEK 3A PAYYHAPCTBO 1 AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Cwmep * Course: AYTOMATHKA 1 YITPABJbAILE CUCTEMUMA * AUTOMATICS AND SYSTEMS CONTROL

Ipeamer * Subject

COPTBEP TIPOIIECHUX PAYYHAPA
SOFTWARE OF PROCESS COMPUTERS

Total number of hours per semester

02 ESE2 541
YxynaH Opoj uacoBa y ceMecTpy
Cemecrap IIpenaBama Bexoe
IX 60 12(N) + 48(CL)

Semester

Lectures Practices
IX 60 12(N) + 48(CL)

Capgp:xaj / cTpyKTypa npeaMera:

EmO6enun cucremu

Cucremcku co(hTBEp NMPOLECHUX padyyHapa
[IpojexToBame U TeCTHpamke CUCTEMCKOT coTBEepa
Ha eMOeIN] CHCTEMUMa

AKTYyenHH cTaHIapau 3a COPTBEP MPOLECHUX
padyHapa (aHaJM3a, IPOrPaMCKH jE3HIIH,
¢dbyukuujcku onokosu...). IEC61131.

VYrpaBibame KPETamhEM 110 aKTYEITHOM CTaHAApIy
AKTYeJIHH CTaHAap/H 3a IPOTpaMUpame
HYMEPHUYKH YIPaBJ/baHUX ajJaTHUX MallluHa
(ctpykrypa CNC ympaBspaua, KOHTpOJIa Oca,
HHTEpIIOJAaIHje, CIIpera ca ornepaTepoM...)
[Tpumepu u pakTHyaH paj y J1adbopaTtopuju

Contents | Structure of the subject:

Embedded systems

System software of process computers

Designing and testing of system software on
embedded systems

Standards for process computers software (analyses,

programming  languages, function  blocks...).
IEC61131.

Standard for motion control

Standards  for programming of numerically

controlled machine tools (structure of Computerised
Numerical Controllers, axis control, interpolation,
human-machine interface ...)

Examples and practical work in laboratory

IpenucnutHe o0aBe3e:

Ypahene pagyHapcko-mabopaTopujcke BexoOe.

Preexam duties:

Carried out computing-laboratory practices.

O0MIM HACTaBe U HAYUH nmposepe 3Hamba:

[IpenaBama; Pagyncke (N) w©  padyHapcko
nabopatopujcke (CL) BexOe; Koncynranmje.

Hcnut je nucmenu u ycmenu. [lucmenu neo ucnura
j€ eIMMHUHATOpaH.

Orena ucnura ce GpopMUpa Ha OCHOBY ycoexa u3
payyHapcKo - J1ab0paTOPUjCKUX BEXKOU, yCMEHOM U
MHUCMEHOM JICJTy UCITHUTA.

Mode of studies and evaluation:

Lectures;  Practices  (Problem  solving  (N),
computing-laboratory (CL)); Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on
computing-laboratory practices, written and oral
part of the exam.

Jlutepatypa * Literature:
M. Xajaykosuh, C. Onpu, [IporpaMcku je3urin 3a mporpamMadmiiHe KOHTpoepe, HeypoH TexHn4Ka cepuja,

1.

2.

3.

Hosu Cax, 1999.

R. W. Lewis, Programming industrial control systems using IEC 1131-3,The institution of Electrical Engineers,

London, 1996.

[lItammann MaTepHjai KOju TIOKPHUBA [I0jeINHA U3JIarama U Bexoe
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OJICEK 3A PAYYHAPCTBO 1 AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Cwmep * Course: PAYYHAPCKE HAYKE 1 UHOOPMATUKA * COMPUTER SCIENCE AND INFORMATICS

Hpeamer*Subject: MPEKHO BABUPAHU CUCTEMHA
02 ESE2 551 NET-CENTRIC COMPUTING
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 60 60(CL) Vil 60 60(CL)

Capgp:xaj / cTpyKTypa npeaMera:

Cranzapay y MpexamMa | Tejla 3a CTaHIapAu3alujy.
[MacuBHa 1 aKTMBHA OIpeMa 3a pauyHapcKe MpexKe,
CTPYKTYUpAHO Kabiupame.

TCP/IP mpesxe (ISO/OSI i TCP/IP), npenoc nonaraka
(OSI 1), ereprer u cepujcke Bese (OSI 2), IPv4, ICMPv4,
HNPUHLHUIHI PyTHPAba, IPOTOKOJIH 33 AUHAMHYKO
pyrtupamwe, UDP, TCP, DNS, IP HoBe renepanmuje.
Komynukamonu ypehaju (xab, cBud, pytep)

Mpexun cepucu (SMTP)

EBonynmja xammyc mpexa, (VLAN, VPN)

Hanrnename, ynpasisame, 3amTuta Mpexke (SNMP,
naKkeTcko Quntpupame, kpunrorpaduja, 3amTUTHE
Gapujepe, KOHTPOJIMCAHH TIPUCTYII, CEPBUCH HMEHOBAMA,
ayTeHTH(UKALVOHN IPOTOKOJIU, AUTUTAITHH HOTITUCH )
Bexxnune KOMyHUKaIje ¥ MOOMITHO padyHapCTBO
(eBomyIMja, KAaMIIATHOWITHOCT CTAHJAP/A,
cnenupuaHOCTH, OeknaHn LAN-0BH U caTeTUTCKU
Ga3upane Mpexe, MOOMITHE VIHTepHET IPOTOKON)

Web kao KIHjeHT cepBep apXUTEKTypa (TEXHOJIOTH]E,
KapaKTepPHUCTHKE cepBepa, yJIora KIHjeHTCKe CTpaHe;
MPOTOKOJIM; ajlaTH 3a Kpeuparme U yrnpasibabe Web cajta;
pa3Boj MHTepHeT MHGOPMAMOHUX CEpPBEPa;

My OJIMKOBAE)

Pa3Boj Web amukanuja (IIpoTokonu armiuKaTHBHOT
HUBOa; puHIKMIH Web umkemepunra; Web cajToBu
ymnpasJeanu 06a3oM nogaraka; Cucremu ca
mucTpuOyupanuM objektuma; middleware cioj;
0e30eIHOCT y CHCTEMHMA ca IUCTPHOYNpaHUM
oGjextuma; enterprise Web ammkanuje)

Contents / Structure of the subject:

Network standards and standardization institutions

Pasive and active network componenets, structured
cabling
TCP/IP  networks (ISO/OSI and TCP/IP), data

communication (OSI 1 layer), ethernet and serial
connections (OSI 2 layer) IPv4, ICMPv4, routing
principles, dynamic routing protocols, UDP, TCP, DNS,
new generation IP.

Communication devices (hub, switch, router)

Network services (SMTP)

Campus network evolution (VLAN, VPN)

Network monitoring, management and security (SNMP,
packet  filtering, cryptography, firewalls, controlled
access, naming services, authentication protocols, digital
signatures)

Wireless communication and mobile computing, specifics,
wireless LANs, satellite based networks, mobile Internet
protocol)

Web as client-server architecture (technologies, server
characteristics, role of the client side; protocols; tools for
creating and maintaining Web site; development of
Internet information servers, publishing)

Development of Web applications (Application level
protocols; Web engineering principles; DB driven Web
sites; Systems with distributed objects; middleware layer;
security in  distributed systems; enterprise Web
applications)

IpeaucnurHe 06aBe3e:

VYpahene pauynapcke abopaTopujcke Bexoe
(Mpesxe n aruIMKarmje).

Preexam duties:

Carried out laboratory and computing practices
(networks and applications).

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

[MpenaBama; PauyHapcko-nmabopaTopujcke
BexOe; KoHncynranuje.

Hcnut je ycmeHu.

Onena ucnura ce (popMupa Ha OCHOBY ycriexa ca
padyHapcKo-I1ab0paToOpujCcKUX BEXOM M yCMEHOT
UCIINTA.

(CL)

Mode of studies and evaluation:

Lectures; Computing-laboratory (CL) practices;
Consultation.

The exam is oral.

The exam grade comprises the result on computing-
laboratory practices and oral exam.

Jlntepatypa * Literature:
Stallings, W., Data and Computer Communications, ISBN: 0-13-0843709, Prentice Hall, 2000

Munan Kepa, MBan Hejrebayep, 3opa Komosuh, Octose TCP/IP mpexa (y npurpemn)

Bpanko MusnocasibeBuh, Munan Bunakosuh, Java u UarepHer nporpamupame, I'ut, Hosu Can, 2002
Deitel, HM., Deitel, P.J., Nieto, T.R., Business and e-Commerce How to Program (1st Edition), Prentice Hall,

1.

2.
3.
4

ISNB: 01302841X, 2000

3opa Kowosuh, Mupocnas 3apuh, Cphan [lonos, Pa3Boj ammkanuja y .net okpysxemy, (Y IpHIIPEMH)
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OJICEK 3A PAYYHAPCTBO 1 AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Cwmep * Course: PAYYHAPCKE HAYKE 1 UHOOPMATUKA * COMPUTER SCIENCE AND INFORMATICS

Ipenmet*Subject: CIHIEHUDPUKALMUJA U MOJAEJINPAILE CO®PTBEPA
02 ESE2 552 SOFTWARE SPECIFICATION AND MODELLING
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 60 20(N) + 40(C) Vil 60 20(N) + 40(C)

Capgp:xaj / cTpyKTypa npeaMera:

e OCHOBHH IIOjMOBH CHeIU(HKAII]Ee U MOJIEIHparba
coTBepa

e [Ipouec aHanu3e 3axTeBa

o  dopMyiucame U HCKa3UBakE 3aXTeBa IpeMa

CO(TBEPCKOM CHUCTEMY

AHanu3a 3axTeBa

Criennduxanuja 3axTeBa

Mopnenupame 3axTeBa

Banunaruja 3axteBa

VYnpasibame 3aXTeBUMA

Merto/ie, TEXHUKE U aJIaTH 32 MOJIEITUpambhe

coTBepa

e Crangapau y 1oMeHy criennpukanyje u
Mozenupama codTeepa

Contents / Structure of the subject:

o Software specification and modeling basics

o The process of requirements analysis

o Software system requirements elicitation and
formulation

Requirements analysis

Requirements specification

Requirements modeling
Requirements validation
Requirements managing
Methods, techniques
modeling

o Software modeling and specification standards

and tools for software

IIpenucnutHe o0aBe3e:
e Vpalene pauyHapcke BexOe U 00par-CH MPOjeKTHH
pan

Pre-exam duties:
e Practices and softwarespecification and modeling
project.

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAMWA:

e [IpenaBama; Pauyncke (N) u pauynapcke (C) BexOe;
Koncynranuje.

e [IpoBepa 3Hama ce 00aBjba KOHTUHYHPAHO Y TOKY
cemectpa y (opMu coTBEpCKHX WHCIEKNHja U
pama Ha rpynHOM mpojekty. OmbpaHa mpojexTa je
yCMEHa, jaBHAa M MPETCTaB/ba 3aBPLUIHU YHH
MOJIarama UCIINTA.

e Oruena ucnura ce Gopmupa Ha OCHOBY yclexa H3
pauyHapcKuX BeXOM M YCMEHE Ipe3eHTaluje
IpojeKTa.

Mode of studies and evaluation:

e Lectures; Practices (Problem solving (N), Computing
(C)); Consultations.

e Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepatypa * Literature:
1. B.Blaum Software engineering a holistic view

2.  bpanko Ilepummh Crenmudukanuja u Moaearpame copTBepa (CKpPHIITa)
3. b.Ilepummuh, I'. MunocasspeBuh Crienndukanuja u mojenupame codreepa (IpaKTHUKyM)
4.

LJakobsen at.all UML primer




EJ'IeKTpOTeXHI/lKa

YHUBEP3UTET Y HOBOM CANY * UNIVERSITY OF NOVI SAD

dakyJareT TeXHMUKUX Hayka * Faculty of Technical Sciences
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OJICEK 3A PAYYHAPCTBO 1 AYTOMATUKY * COMPUTING AND CONTROL DEPARTMENT

Cwmep * Course: PAYYHAPCKE HAYKE 1 UHOOPMATUKA * COMPUTER SCIENCE AND INFORMATICS

Ipeamer * Subject

02 ESE2 553
YxynaH Opoj uacoBa y ceMecTpy
Cemecrap IIpenaBama Bex0e
VII 60 16(N)+44(C)

BA3E ITIOJJATAKA
DATABASE SYSTEMS
Total number of hours per semester
Semester Lectures Practices
Vil 60 16(N)+44(C)

Capgp:xaj / cTpyKTypa npeaMera:

Meroje opranuzanyje gaToreka (CeKBeHIMjallHa,
WHJICKC-CCKBEHIIMjaTHA, TUPEKTHA)

Konmenr 6a3e nmomaraka

CucreMm 3a ympaBibame 0a30M MOAaTaKa, KIHjeHT-
cepBep, TUCTPUOyHpaHH

Monenu nomaraka

[IpojexToBame 6a3a mogaTaxka

Mopen eHTUTETa U IOBE3HUKA

Penanuonu monen nogaraka

Jesnnu 3a MaHUIyTHCakE OJAUMa

YuTHY je3unu

SOL

OO0pajia TpaHCaKIMja

O0jexTHO opHjeHTHCcaHe 0a3e mogaTaka
CkiaqumTa nogaTaxa

Huctpubyupane 6a3e momataka

Contents | Structure of the subject:

File organization methods (sequential, indexed-
sequential, direct)

Database concepts

Database management system, client-server,
distributed

Data models

Database design

Entity-Relationship model

Relational model

Data manipulation languages

Query languages
Structured-Query-Language

Transaction processing

Object oriented database

Data Warehouse

Distributed databases

IpeaucnurHe 06aBe3e:

VYpahene pauynapcke Bexoe.

Preexam duties:

Carried out computing practices.

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

[IpenaBama; Pagyrcke (N) u pauynapcke (C)
BexOe; Koncynranuje.

Hcnut je nucmenn u ycmenu. [lucmenu ieo ucnura
j€ eMMHUHATOPaH.

OreHa ucnura ce popmupa Ha OCHOBY ycriexa Ha
nabopaTopHjckuM Bex0ama, yCMEHOM M IICMEHOM
JIeITy MCIUTA.

Mode of studies and evaluation:

Lectures; Practices (Problem solving (N), Computing
(C)); Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on computing
practices, written and oral part of the exam.

JIutepartypa * Literature:
. Muxajnosuh, MHpOpMaIMOHN cUCTEMH U MPOjeKTOBambe 0a3a noxaraka, Y Huep3uretr y Hosom Cany, HoBu

1.

Can, 1998.
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IMPOI'PAMCKH ITPEBOJNOIIN

02 ESE2 554 COMPILERS
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VII 30 30(C) Vil 30 30(C)

Capgp:xaj / cTpyKTypa npeaMera:

e Kiacudukanuja nporpaMcKux je3uKa, NPUHIUIN
IIPOjEKTOBAa MMPOTPAMCKHX je3UKa, BUPTYETHE
MaIIuHe

e  VBoxy mpeBoleme MPOrpaMCcKuX je3nka,
KIacupukanyja mpeBouIana

e  dopmallHM je3uld, TPaMaTHKE U ayTOMAaTH

e CrpyKTypa npeBoauiana

Jlexcruka ¥ cCMHTaKCHA aHaiu3a, Tadena cuM00JiIa 1

WHTEpHA IpejicTaBa

Mopgenu ynpassbama U3BpIIABABEM

VYnpasibame MEMOPHjOM

CucrteMu TUIIOBA

I'enepucame kona

WnTepnperanuja Mmehykoma

OnTrMu3anyja xoaa

I'enepaTopu npesBoauiiana

AcemOiepH 1 THHKEpH

Contents | Structure of the subject:

o Programming languages classification, general
principles of programming language design, virtual
machines

e [Introduction to language translation, compilers
classification

o Formal languages, grammars and automata

o Compiler structure

Lexical and syntax analysis, symbol table and

internal representation

Models of execution control

Storage management

Type systems

Code generation

Intermediate code interpretation

Code optimization

Compiler generators

Assemblers and linkers

IIpenucnurHe odaBe3e:
e  VYpahene pauyHapcke BexxOe U3 UMILUIEMEHTALIH]e
KOMITajiiepa.

Preexam duties:
e Carried out computing practices on compiler
implementation.

OO0.1uM HacTaBe M HAYHH NPOBepe 3HAbA:

o IIpenaBama; Pauynapcke (C) BexOe; Koncynraruje.

e Ucnur je ycmeHH.

e Ouena ucnura ce GpopMHupa Ha OCHOBY ycIexa ca
padyHapcKuX ~ BeXOM M3~ WMIUIEMEHTauuje
KOMIIajJIepa ¥ YCMEHOT HCIIHTA.

Mode of studies and evaluation:

e Lectures; Computing (C) practices; Consultations.

o The exam is oral,

o The exam grade comprises the result of computing
practices on compiler implementation and oral
exam.

Jlutepatypa * Literature:

1. A.S. Ullman, Compilers, Principles, Techniques and Tools, Addison Wesley, Reading, MA, 1986.
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Hpeamer*Subject: MHNPOJEKTOBAIKBE CO®TBEPA
02 ESE2 555 SOFTWARE DESIGN
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices

VIII 60 10(N) + 50(C) Vil 60 10(N) + 50(C)
Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e  OCHOBHH IIOjMOBH IPOjeKTOBama coPpTBEpa — o Software engineering fundamentals / software as a

coTBEp Kao MPOHU3BOT product
e  Mopjenu XUBOTHOT IUKITyca copTBepa o Software life-cucle models

OcHoBH am3ajHa coTBEpa Software design fundamentals

o CrpyKTypa U apxXuTeKTypa codpTBepa o Software structure and architecture

e Creuudukanyja qu3ajHa U MOJEIUPAHE e Design specification and modeling

e Crpareruje 1 MeTo/ie 1u3ajHa copTBepa o Software design strategies and methods

o KoHcTpykimja codrBepa o Software construction

e Tecrupame copTBepa o Software testing

e Bepudukanuja u Bamuaangja o Verification and validation of software

e lIMmeMeHTalja U PYKOBabEe KOH(PHUTYpALIHjoM o Implementation and configuration management

e  OgpxaBame copTBepa e Sofiware maintenance

IpeaucnutHe 006aBe3e: Preexam duties:

e Opnpalene pauyHapcke BexxOe i oJ0pameH npojekTHH | ®  Practices and medium/scale software projec
pan. implementationt.

OO0auIM HACTaBe H HAYHH MPOBepe 3HAA: Mode of studies and evaluation:

o [IpenaBama; Pauyncke (N) u pauynapcke (C) BexOe; |e  Lectures; Practices (Problem solving (N), Computing
Koncynranmuje. (C)); Consultations.

e TlIpoBepa 3Hama ce 00aBjba KOHTHHYHPAHO Y TOKY | o Oral presentation of practical project.
cemectpa y (opMu coTBEPCKHX WHCIEKIHja U

pana Ha TpyInHOM HpOjeKTy. Oﬂ6paHa HpojeKTa je o The exam grade comprises the results on computing
yCcMeHa, jaBHA M TpPETCTaB/ba 3aBPIIHM UMH practices and oral presentation of practical project.
moJiararma HCITUTa.

e Ouena ucruta ce ¢GopMupa Ha OCHOBY ycIieXa W3
padyHapcKHX BeXOM W yCMeHe Ipe3eHTaluje
MPOjeKTa.

Jlutepatypa * Literature:

B.Blaum Software engineering a holistic view

B.Shneiderman Designing the User Interface

Bpanxko [Nepummh [IpojekroBame copTBepa (CKkpHITa)

B.Ilepummuh, I'. MunocasieeBuh [IpojekroBame codTBepa (IpaKTHKYM)
S.Pfleagel Software engineering. P.Hall

G~
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NHO®OPMAIIMOHU CUCTEMH

02 ESE2 556 INFORMATION SYSTEMS
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VIII 30 16(N)+44(C) Vil 30 16(N)+44(C)

Capgp:xaj / cTpyKTypa npeaMera:

e  VBoa y uHdopMannoHe cucreme

e Kiacudukanuja nHOOPMAIMOHUX cCUCTEMA

e [IpojekTroBame HHPOPMALMOHUX CHCTEMA

e  Merononoruja *XMBOTHOT LUKIIyca HH)OPMAIIHOHOT
cucTeMa

Meroga BSP

CTpyKTypHa CHCTEM aHaIU3a

O0jeKTHO OpUjEHTUCAHU ITPUCTYII

CASE anatu

Contents | Structure of the subject:

e [Introduction to information systems

o Classification of information systems

o Information system design

Life cycle methodology of information system
Business system planning method

Structured system analysis

Object oriented approach

CASE

IIpenucnutHe o0aBe3e:
e VpalheHe pauyHapcke BexOe.

Preexam duties:
e Carried out computing practices

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAMWA:

o [IpenaBama; Pauyncke (N) u pauynapcke (C) BexOe;
Koncynranuje.

e Vcnut je mucmenu u ycmeru. [lncmenu nieo ucrura
j€ eMMHUHATOpaH.

e Ouena ucruTa ce GopMHpa Ha OCHOBY ycliexa Ha
padyHapcKuM BexOaMa, yCMEHOM U IIMCMEHOM JIeITy
HCIUTA.

Mode of studies and evaluation:

e Lectures; Practices (Problem solving (N), Computing
(C)); Consultations.

o The exam is written and oral. Written part of the
exam is eliminatory.

o The exam grade comprises the results on computing
practices, written and oral part of the exam.

Jluteparypa * Literature:

1. 1. Muxajnosuh, MHpOpManMoHn cucTeMu U pojeKToBame 0a3a noxaraka, Y Husep3urer y Hosom Cany, HoBu

Cap, 1998.
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02 ESE2 557 HUMAN-COMPUTER INTERACTION
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VIII 60 60 (C) Vi 60 60 (C)

Caapekaj / cTpykTypa npeamera:

e UnarepaucuumumHaproct no ACM SIGCHI monemy

o  Yogek (Y/U kaHamu; MeMOpHja; pa3MHILbAKE U
pelaBame npoodiemMa; CUX0JI0rHja HHANBHAYE U TPYIIE;
JUPEKTHH M MHAUPEKTHH KOPUCHHIIN)

o  Kommjytep (eproHomuja u ynasuo/usiazuu ypehaju)

e  Hurepakuuja (MOenH 1 OKBUPHU; CHHTAKCE U CTHIIOBH;
(dopma u elneMeHTH ujaiora U KOHTEKCT)

e  VrunurapHOCT (IPHHIUITH U IPUMEHA; HHXKCECPHUHT -
usability engineering)

e [lIpojexroBame uHTEpdEjca (MHTEpaKIHje)
(MHTEepIUCLMIUIMHAPHH Pa3BOjHH THI 110 user-centered 1
user-participied mpHUCTyIy; )KMBOTHH LIUKITYC U
UTEPaTHBHH Pa3BOj IPOTOTHIOBUMA; TEXHUKE CaKyIUbamba
n nmxemepuara HCI 3axTeBa; MeToe Mopennpama
KOpUCHHKA U HHTEpdejca)

e  Auaru 3a pa3Boj, IMIUIEMEHTALIN]Y U TOIPIIKY
nHTepdejca pazHux crunosa - GUI 6ubmmoteke, toolbox,
rpadudka okpyxkema — builders; UIMS n ne3aBucHOCT
JIMjaliora; CaBpeMeHe apXUTEKType HHTEPAKTHBHHX
cucrema)

e  EpanBanuja nnrepdejca (IMBEBU U CTHIIOBH; U300
METO/Ie eBaJIBallMje; eBAIBAlMja qU3ajHA U
HAMIUIEMEHTAalje HHTepdejca)

e  Cucremu noMohiu U JOKyMeHTalHja (3aXTEBU U PUCTYIH
MOJIPIIKE KOPUCHHKA; alalTUBHU CHCTEMH MOMOhH
bUXOBO IIPOjEeKTOBAhE; TEXHUKE pa3Boja U MUCarba
TEXHHYKE JIOKyMEHTallHje)

e  KopucHuuku nHTepdejc BUCOKO HHTEPAKTHBHHUX
cucreMa (MyntuMenujanau narepdejcu - WWW, CSCW,
CHCTEMH BUPTYEJIHE ¥ ayTMEHTaTHBHE PEaHOCTH;
Mperno3HaBame PyKoIlica 1 rectoBa; ubiquitous
computing systems; HHTepdejcu cucTeMa 3a ocode ca
MOCEOHUM 3aXTEBUMA)

e Ocranu npobieMu y pa3Bojy u UMILIEMEHTAI]H
nHTEpdejca caBpeMEeHNX padyHapCKUX CUCTEMa

Contents / Structure of the subject:

o  ACM SIGCHI interdisciplinary studies

o  Human (I/O channels; memory, reasoning and
problem solving; individual and group psychology;
direct and indirect users)

o Computer (ergonomics and input/output devices)

e [nteraction (models and frameworks; syntax and
styles; forms and element of a dialogue, context)

e Usability (principles and practice; engineering)

e [Interface (interaction) design (interdisciplinary
development team; user-centered and user-
participied approach; life-cycle and iterative
development based on prototyping; techniques for
HCI requirements gathering and engineering;
methods of user and/or interface modeling)

o Tools for development, implementation and support
of interfaces — GUI libraries, toolbox, builders,
UIMS and dialogue independent, architecture of
interactive systems)

e [nterface evaluation (goals and styles; choosing an
evaluation method; evaluation of design and
implementation)

o Help and documentation (requirements and
approaches to user support, adaptive help system
and its design, writing technical documentation)

o User interface of high interactive systems
(multimedia — WWW, CSCW, systems of virtual and
augmentative reality;, handwriting and gesture
recognition, ubiquitous computing; interfaces for
users with special needs)

e Other problems in design and implementation of
user interfaces of contemporary computing systems

IIpenucnutHe 00aBe3e:
e  VYpahene pauyHapcke BexOe

Preexam duties:
o Carried out computing practices.

O0siMuM HAcTaBe M HAYHMH NPoBepe 3HAMWA:

o T[lIpenaBama; Pauynapcke (C) Bex0e; Koncyinranmje.

e Ucmur je ycmeHH.

e OueHa ucruta ce GopMHpa Ha OCHOBY ycrexa ca
payvyHapCKUX BeXKOH M YCMEHOT HCIHTA.

Mode of studies and evaluation:

o Lectures; Computing (C) practices; Consultations.

o The exam is oral,

o The exam grade comprises the result on computing
practices and oral exam.

Jlutepatypa * Literature:

1. A. Dix, J. Finlay, G. Abowd, R. Beale, Human-Computer Interaction, Prentice Hall
2. M. van Harmelen (Ed.), Object Modeling and User Interface Design, Addison-Wesley
3. M. B. Rosson, J.M. Carroll, Usability Engineering — Scenario-Based Development of HCI, Morgan Kaufmann
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02 ESE2 558 ELECTRONIC BUSINESS
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex0e Semester Lectures Practices
VIII 30 30(C) VIl 30 30(C)
Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e [locnoBHu cuctemu (pyHKIHM]jE, OpraHu3anyja, e Business  systems  (functions,  organization,

nH(OpPMAIMOHA CTPYKTYPA)

e  EjexTpoHCKO mociioBame (IehUHAUNN]a, TUTIOBH
CHCTEMA eJICKTPOHCKOT MOCIOBAbA)

e  Mopenu enekTpoHCKor mocnoBama (C2B, B2B)

e UudopmannoHe TeXHOJIOTHje 32 HOAPILIKY
€JIEKTPOHCKOM TIOCIIOBakY (KOMYHHKAI[OHA
nH}pacTpyKTypa, cepBepcka HHPpacTpyKTypa,
KIIMjeHTCKa HH(PPACTPYKTypa,CTaHAaPAN 3a pa3MEHY
mojaTaka, copTBepcka apXuTeKTypa, CohTBEpCKe
aTgopme, pa3BojHU CHCTEMH U aJlaTH)

e besbenHoct cucTeMa eJIeKTPOHCKOT TIOCIOBakba
(ocHOBe kpurTorpaduje, MMruTaNTHU cCepTH(HHUKATH,
JIUTHTAITHH TTOTIIACH, 6€30€THOCT MpeKe:
MPOTOKOJIH, pa3MeHa MOPYKa, BUPTYEIIHE MPUBATHE
Mpexe; 0e30eTHOCT arInKanmja)

e Enextponcko mnahame (3axTeBW cucteMa Turahama,
apXHUTeKTypa cucrema raharma, cpecTa
€JIEeKTPOHCKOT I1ahama: eJIeKTPOHCKU HOBAll,
YEeKOBH, KapTHIIE)

e [Ipumepu cucrema eneKTPOHCKOT MOCIOBaka
(eNIeKTPOHCKA TPrOBHHA, EJICKTPOHCKO OAHKApCTRO,
€JIEKTPOHCKO 3/JPaBCTBO, EJIEKTPOHCKO 00Pa30BabE)

e [Ipenazak Ha eNEKTPOHCKO MOCIOBAkE (TII00ATHH
yYrOBOPH U CTaHIapH, MeljyHapoIHa capajiiba,
TEXHUYKO OKPYIKEHE, MPOPECHOHATHO
ocroco0JbaBame)

information structure)

o Electronic business (definition, types of E-business
systems)

o E-business models (C2B, B2B)

e [nformation technologies  for
(communication infrastructure, server
infrastructure, client infrastructure, data
interchange standards, software  architecture,
software platforms, development systems and tools)

o Security of E-business systems (basics of
cryptography, digital certificates, digital signatures,
network security: protocols, messages exchange,
VPNs, application security)

e Electronic  payment  systems (requirements,
architecture, digital cash, checks, cards)

o  FExamples of E-business (E-commerce, E-banking,
E-health, E-learning)

e Migration to E-business (global contracts and
standards, international cooperation, technical
conditions, education)

E-business

IpeaucnurHe 06aBe3e:
e  VYpahene pauynapcke BexOe (mpumepu
€JIEKTPOHCKOT [TOCIOBAbA).

Preexam duties:
e Carried out computing practices (examples in e-
Business).

O0MuM HACTaBe M HAYNH MPoBepe 3HAbA:

e [IIpenaBama; Pauynapcke (C) BexOe; Koncynraruje.

e lcmout je ycMeHH.

e Ouena ucruta ce GopMUpa Ha OCHOBY ycIexa ca
pauyHapCKUX BEXXOW M YCMEHOT HCIIHTA.

Mode of studies and evaluation:

o Lectures; Computing (C) practices; Consultations.

o The exam is oral;

o The exam grade comprises the result on computing
practices and oral exam.

Jlutepatypa * Literature:

1. T'pyma ayropa (pemakropu VBkoBuh, M, Pagenkosuh, b.), Wumepuem u cagpemeno nocnosarve, TeXHIIKI

¢dakynrer “Muxajmo [Iynmun”, 3pemanus, 1998

2. Deitel, HM., Deitel, P.J., Nieto, T.R., Business and e-Commerce How to Program (1st Edition), Prentice Hall,

ISNB: 01302841X, 2000

3. bBpanko MunocasibeBuh, Munan Bugakosuh, Java u MatepHer nporpamupame, ' Uut, HoBu Can, 2002

b

3opa Komosuh, Mupocnae 3apuh, Cphan [Tornos, Pa3oj amukaiuja y .net okpyxemwy, (Y IpUIpeMu)

5. Munan Kepan, VBan Hejrebayep, 3opa Kowosuh, Ocnoe TCP/IP mpexa (y npuripemu)
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02 ESE2 559 SOFTWARE PROJECT MANAGEMENT
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bexoe Semester Lectures Practices
IX 60 20(N) + 40(C) X 60 20(N) + 40(C)

Capgp:xaj / cTpyKTypa npeaMera:

e  OCHOBHH II0jMOBH yIIPaBJbatba MPOjeKTUMA

e [Ipouec codTBEepcKOr HHKEHEPCTBA

e  Ympapibame MPOLECOM COPTBEPCKOT HHXEHEPCTBA

AuaTu 1 MeTozie COPTBEPCKOT HHKEHEPCTBA

Cranpapanzaiiija v KBaJUTET Y IOMEHY copTBepa

CodTBepcke METpHKe

Mopnenupame npoleca uspazae codhreepa

IInanupame 1 KOHTpOJIA

[pouec yrosapama 1 opkaBatmba copTBepa

OcHoBH opranuzanuje copTBepcke pupme

ETtnukm xonexc y 1oMeny cohTBepcKor

HWHXXCHEPCTBA

e AkpeauTanuja M JIMICHIUPAKE Y COPTBEPCKOM
HUHXCHEPCTBY

Contents / Structure of the subject:

e Project management fundamentals

o Software engineering process

o Software engineering process management
Software engineering methodes and tools
Standardization and quality in software domain
Software metrics

Software process modelling

Planning and controle

Software negotiation and software maintenance
Software house organization funadmentals
Software engineering code of etics

Acreditation and licensing in softwaree engineering

IIpenucnutHe o0aBe3e:
e VYpalere pauyHapcke BexxOe H 0I0Opam-CH MPOjEeKTHH
pan.

Preexam duties:
e Practices and medium/scale software projec
implementationt planning and management

O0siMuM HAcTaBe M HAYNMH NPOBepe 3HAMWA:

e [IpenaBama; Pauyncke (N) u pauynapcke (C) BexOe;
Koncynramuje.

e [IpoBepa 3Hama ce 00aBjba KOHTUHYHPAHO Y TOKY
cemectpa y (opMu coTBEpCKHX WHCIEKNHja U
pama Ha rpynHOM mpojekty. OmdpaHa mpojexTa je
yCMEHa, jaBHAa M MPETCTaB/ba 3aBPUIHU YHUH
MOJIarama UCIINTA.

e Oruena ucnura ce Gopmupa Ha OCHOBY yclexa H3
payyHapcKUX BeXOW M YCMEHE Ipe3eHTaluje
IpojeKTa.

Mode of studies and evaluation:
o Lectures, Practices (Problem solving (N), Computing
(C)); Consultations.

e Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jluteparypa * Literature:
1. B.Blaum Software engineering a holistic view

2.  Bpanko Ilepummh Ynpasbame cohTBEpPCKHUM NPOjeKTOM(CKpPHIITA)
3. B.Ilepummh, I'. MunocasseeBrh Ynpasibame copTBEpCKUM MPOjEKTOM (TIPAKTUKYM )
4.

S.Pfleagel Software engineering. P.Hall
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Ipenmet*Subject: I'PAOUYKHU U MYJTUMEJUJATHU CUCTEMHU
02 ESE2 560 COMPUTER GRAPHICS AND MULTIMEDIA SYSTEMS
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bexoe Semester Lectures Practices
IX 60 60 (C) X 60 60 (C)

Capgp:xaj / cTpyKTypa npeaMera:

o Kowmmjyrepcka rpaduka u teopuja 60ja

e [eneparuBHa rpaduka (Bektopcka, pacrepcka; 2D u 3D —
NPUMUTHBE, TIPUKa3 U HpojeKuyje; 60jermne, HiIyMUHaLH]ja
U CceHuewe; TpaHcopMaiMja;  KOMIO3MIHjA H
MaHHMITyJIalKja TeHEPaTUBHE CIIUKE)

e [lpuctyn oOpaam u aHajIM3W CAMKE (IUTHTATH3aLH]ja;
obpana; moOoJbliialtbe M pecTaypanuja; cerMeHTaluja,
EKCTpaKIja KBaHTUTETA U Pa3yMEBambe CIUKE)

e  Mopdunr u anumarrja (MOpHUHT METO/IE; KOMIIjyTepcKa
aHMMalMja — KapaKTepHCTUKE, MOJACIH M TEXHHKE 3a
TeHEpUCambe OKPETA)

e Mynrymenuja (10jMOBH,
rmojaTaka Mezmja)

e  Kapakrepuctike ayauo/Bujeo/ciuKa-rpaguka Meamja
(mysuka-MIDI; roop; Bupeo-TV u HDTV)

e [Ilpermen crammapia 3a KOMIPECHjy W ONTHYKO
ckinagumTene (crangapanu anroputmu; JPEG u MPEG;
CD DA-ROM-WO-RW; DVD; xomorpad)

e Ipapuuku u MM cucremu (XMOpHIHM M JUTHUTAI.;
ApXUTEKTYype; BUPTYE/IHA ¥ ayTMEHTaTHBHA PEaHOCT)

e MM onepatuBHH cucTeMu (moceOHH 3axTeBH U MM
excrensuje - QuickTime u WinMMEXxt)

e MM koMmyHHKAlMOHH cucTeM (time-user-control space u
CSCW,; 3axTeBM H OrpaHdYema MpPOTOKOJAa Ha
MPE3EHTAlHOHO-AIIIMKATUBHIM M MPEKHO-TPAHCIIOPTHUM
ISO-OSI nHuBonma)

e MM 6aze mogaraka (CTpyKType U oneparuje)

e  JlokyMmeHTa (XUIIEPTEKCT U XHIlepMeanja — AebUHULHAjE 1
CTaHIap/HE APXUTEKTYpPE)

e Cumxponmsaumja MM  mnoparaka  (Y4eTBOPOCIIOjHU
pedepeHTHH MOEeN M AUCTPUOYHPAHH CUCTEMH)

e [lporpamcke amncrpakiuje, ajaTd M  aIUIHKaIHje
(mporpaMcku M CKpHNT je3unw; authoring cucremu 1 MM
KHOCK)

KapaKTepUCTUKE U TOKOBH

Contents / Structure of the subject:

o Computer Graphics and colour theory

e Generative graphics (vector and raster; 2D and 3D —
primitives, display and projection; rendering, illumination
and shading; transformation; picture composition and
manipulation)

e Image processing and analysis (digitization; processing;
enhancement & restoration; segmentation, quantity
extraction and understanding)

e Morphing and animation (morphing methods; computer
animation — features, models and motion generation)
Multimedia (terms, features and media data stream)

e Audio/video/images and graphics (music — MIDI; speech;
video — TV and HDTV)

e Data compression and optical storage media (algorithm;
JPEG and MPEGs; CD DA-ROM-WO-RW,; DVD and
holographic)

e Computer graphics and multimedia systems (hybrid and
digital; architectures; virtual and augmentative reality)

e MM operating systems (requirements and MM OS
extensions — QuickTime and WinMMExt)

e Networking systems (time-user-control space and CSCW;
requirements and limitations of protocols at transport and
network I1SO OSI model levels)

o MM database systems (structures and operations)

e Documents (hypertext and hypermedia — definition and
standard architectures)

o MM synchronization (reference model and distributed
environment)

e Abstractions for programming, tools and applications
(programming and script languages,; authoring systems
and multimedia kiosks)

IpenucnurHe 06aBe3e:
e  VYpahene pauyHapcke BexOe.

Preexam duties:
o Carried out computing practices.

OO0.1MnM HacTaBe M HAYHH NPOBepe 3HAbA:

o IIpenaBama; Pauynapcke (C) BexOe; Koncynraruje.

e Ucnur je ycmeHu.

e Ormena ucnura ce GopMUpa Ha OCHOBY ycriexa ca
padyHapCKUX BEKOW M YCMEHOT HCIIHTA.

Mode of studies and evaluation:

e Lectures; Computing (C) practices; Consultations.

o The exam is oral,

o The exam grade comprises the result on computing
practices and oral exam.

Jluteparypa * Literature:

1. J.D.Foley, A.V.Dam, S.K Feiner, J.F.Hughes, R.L.Phillips, Introduction to Computer Graphics, Addison-Wesley
2. M. Sonka, V. Hlavac, R. Boyle, Image Processing, Analysis and Machine Vision, PWS Publishing
3. R Steinmetz, K. Nahrstedt, Multimedia: Computing, Communiactions & Applications, Pretince Hall
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02 ESE2 561 BUSINES INFORMATION SYSTEMS
YkynaH 0poj 4acoBa y CeMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bexoe Semester Lectures Practices
IX 60 20(N) + 40(C) X 60 20(N) + 40(C)

Capgp:xaj / cTpyKTypa npeaMera:

e [lojam u BpcTE OCIOBHUX CHCTEMA

e  OpraHu3anyoHa CTPyKTypa ¥ HUBOM OpraHu3anuje

TIOCJIOBHHX CHCTEMa

O0jeKTHO MOAETHpaEk-e IOCIOBHAX CHCTEMA

OcHOBH TIOCTOBHE HH)OPMATHKE

Xwujepapxuja MoCIOBHUX UH(POPMALIMOHHUX cUCTEMA

IMoacucremy NOCIOBHUX MHPOPMALMOHUX CHCTEMA

Cranjap/y MOCJIOBHUX arulMKalyja

Mero/ie UMITJIEMEHTAIIH]€ TOCTOBHUX

MH(OPMAIMOHUX CHCTEMa

e Enkancynanuja mocjioBHHX HH(POPMAIIMOHNX
cucrema (Be3a nocinoBHuX MH(MOPMALTMOHUX
CHCTEMa Ca OKPYXKEHEM, CIIpera ca CUCTEMHMa
CJICKTPOHCKOT Tu1ahama U cUCTeMUMA 33 pa3MEHyY
JTOKyMeHaTa)

e  VYmpapibame [IPOjEeKTOM NOCIOBHHX
WHPOPMAIIMOHUX CHCTEMA

e  PeuHXemepUHT U PEeBEP3HO HHKEHEPCTBO
ITIOCJIOBHUX I/lHq)OpMa]_II/IOHI/IX CHUCTEMA

Contents / Structure of the subject:

e Busines systems fundamentals

e Organisational structure and levels

systems

Object modeling of busines systems

Busines information system hierarchy

Busines information system subsystems

Busines application standards

Busines  information  systems

methodes

e Busines information systems encapsulation (Busines
information systems connection tio the outside
world, interaction with e-payment systems and
document interchange systems)

e Busines information system project management

e  Reengineering and reverse engineering of large
scale busines information systems

ofbusines

implementation

IpeaucnurHe 06aBe3e:
e Opmpahene padyHapcke
NPOjEeKTHH Paj.

BexOe u©  ombpameH

Preexam duties:

e Practices and medium/scale busines information
system project implementationt design, planning
and management

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

e [IpenaBama; Pauyncke (N) u paaynapcke (C) BexOe;
Koncynramuje.

e [Ilposepa 3Hama ce 00aBjba KOHTUHYHPAHO Yy TOKY
cemecTpa y OpMHU MHCIEKIHja U paja Ha TPyIHOM
NPOjEeKTy TIOCJIOBHOT HMH(OPMALMOHOTI CHUCTEMA.
Onbpana mpojexra je ycMeHa, jaBHa M IpEeTCTaBiba
3aBpILIHM YHH I10JIarama UCIHUTA.

e Ornena ucnura ce GopMupa Ha OCHOBY ycIexa U3
padyHapcKMX BeXOM W YCMEHe Ipe3cHTAIlHje
MpOjeKTa.

Mode of studies and evaluation:

o Lectures; Practices (Problem solving (N), Computing
(C)); Consultations.

e Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jluteparypa * Literature:
1. B.Blaum Software engineering a holistic view

2.  Bpanko [lepunmmh [TocnoBun nHGOPHAIMOHH CHCTEMU(CKPHIITA)
3. B.Iepummuh, I'. Munocasseesuh IlocinoBHu nHGOpMannoHu cUCTEMH (TIPAKTUKYM )
4.

S.Pfleagel Software engineering. P.Hall
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MEBYPAYYHAPCKE KOMYHUKAIIMJE U PAYUYHAPCKE MPEXKE I

02 ESE2 571 INTER COMPUTER COMMUNICATION AND COMPUTER NETWORKS 1
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
VII 45 60 (CL) 214 45 60 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

VYBon

[IpojexToBame MpOTOKOIIA

Metoponoruja peanusaiiije mpoTokoia (jesrpo;
MIPOjeKTAaHTCKH IIa0JIOH)

[Mpumepu peanuzanuje npotokona: OSI LAPB u
X.25 MpeXHU HUBO

WurepHer, ctpykrypa MHTEpHETA, KOMIIOHEHTE
¢usnuke apxurektype MHTEepHETa, KOMYTAIllMOHU
€JIEMEHTH

TCP/IP NnrepHer, ycnyre HTepHETa, MCTOpHjaT
Konuenr Murepnera (MuartepHer anpece; ARP;
RARP; Untepuet npotokon IP; ICMP; UDP; TCP;
RTP; RTCP; GGP; EGP; yHyTpaIllikhi TPOTOKOIN
KOHBEPTOpA IMPOTOKOJIA)

TpancnapeHTHH KOHBEPTOPH MIPOTOKOIA,
azpecupame nmoaMmpexe (subnetwork) m agpecupame
HaZMpexe

CucreM UMEHa JOMEHA

[TpoTokonM KOMyHHUKalMje BHIIE Ta4aKa

IP npexo ATM

[Mporokonu 3a MoOMITHE KopucHUKe VIHTEpHEeTa
[TpoTokonu u anMKanyje y1abeHor
WHTEPAKTUBHOT pana (telnet)

TFTPu FTP

ITpoTokonu u anMKanyje eIeKTPOHCKE MOIITEe
(e-mail: SMTP n POP3)

IIporokon npenoca xunep texcra H1TP

Contents | Structure of the subject:

Introduction

Protocol design

Protocol implementation methodology (kernel;
design pattern)

Protocol implementation examples: OSI LAPB and
X.25 network layer

Internet, Internet structure, hardware of Internet
components, switching hardware elements

TCP/IP Internet

Internet concept (Internet addresses; ARP; RARP;
Internet protocol IP; ICMP; UDP; TCP; RTP;
RTCP; GGP; EGP; Internal gateway protocols)

Transparent gateways, subnet addressing and super
net addressing

Domain name system

Internet multicasting

IP over ATM

Protocols for mobile Internet users

Remote login protocols and applications

(telnet)

TFTP and FTP

Electronic mail protocols and applications (e-mail:
SMTP and POP3)

Hypertext transfer protocol HTTP

IpeaucnuTHe 0o6aBe3e:

VYpahene pauynapcko-naboparopujcke Bexoe.

Preexam dutues:

Carried out computing-laboratory practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

[MpenaBama; PauyHapcko-nmabopaTopujcke
BexOe; Koncynranuje.

YcMeHa npe3eHTanyja npojexTa.

Onena ucnura ce GpopMupa Ha OCHOBY ycrexa ca
padyHapcKo-I1adopaTOpUjCKUX BEXOM U yCMeEHe
Npe3eHTalNja POjeKTa.

(CL)

Mode of studues and evaluatuon:

Lectures; Computing-laboratory (CL) practices;
Consultations.

Oral presentation of practical project.

The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepatypa * Literature:
Jp. B. Kosauesuh, [Ip. CnaBko CBupuesuh, Ip. Mupocnas [Tonosuh, Mehypauynapcke koMmyHuKanuje u

1.

padyHapcKe Mpexe, CKpUITa
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JUTUTAJIHA OBPAJIA CUTHAJIA
DIGITAL SIGNAL PROCESSING

Total number of hours per semester

02 ESE2 471
Yxymnan 6poj 4acoBa y ceMecTpy
Cemectap [IpenaBama Bexobe
VII 45 15 (N) + 30 (C)

Semester

Lectures Practices
VIl 45 15 (N) + 30 (C)

Capgp:xaj / cTpyKTypa npeaMera:

VYBoz y qururaiHy oopay CUrHaia

A/D u D/A xoHBep3uja

[Iporpamcka moapika 3a TpaHCPOpMaLHje
JIMCKPETHUX CUTHAJIA

[pojexroBamwe FIR dpunrapa

[IpojexroBame /IR GunTapa

[Tporpamcka noapiika AMTUTaIHUX GUITapa
IIpouena criexrpa cHare

[Tporpamcka nojpiika 3a JUrHTAIHY 00pary
CUrHaja ca Buie Op3uHa

[Tporpamcka nozpiika IuruTaiHe oopaje ayauo
cUrHajia

ITporpamcka noapIuka KBaHTHU3aIKj€ U KOJOBAba
roBOpa

ITporpamcka noapiuka ayano Kogeka
ITporpamcka noapIuka AUTUTAIHE 00pase BUIEO
CUTHaIa

Contents | Structure of the subject:

Introduction to Digital Signal Processing

A/D and D/A conversion

Software for Transformations of Discrete-Time
Signals

FIR Filter Design

1IR Filter Design

Software for Digital Filters

Power Spectrum Estimation

Software implementation of multirate digital signal
processing

Digital Audio Signal Processing Software

Speech coding Software

Audio Codec Software
Digital Video Signal Processing Software

IpeaucnutHe o6aBe3e:

Ypahene pauynapcke Bexoe.

Preexam duties:

Carried out computing practices.

OO0.1uM HacTaBe M HAYHH NPOBepe 3HAbA:

[IpenaBama; Paayrcke (N) u pauynapcke (C) Bexbe;
Koncynranuje.

Hcnut je nmucmenu u ycmenu. [lucmenu nieo ucrura
j€ eMMUHATOPaH.

Ornena ucnura ce GopMUpa Ha OCHOBY ycHexa U3
padyHapCcKUX BeXOH, NMUCMEHOI M YCMEHOI Jelia
UCTINTA.

Mode of studies and evaluation:

Lectures; Practices (Problem solving (N), Computing
(C)); Consultations.

The exam is written and oral. Written part of the
exam is eliminatory.

The exam grade comprises the results on computing
practices, written and oral part of the exam.

Jlutepatypa * Literature:
M. O6panosuh, M. MunocasibeBuh, ururanaa odpana curaana, BojHomsnaBaduku 3aBoj, beorpan, 1988

J. Proakis, D. Manolakis, Digital Signal Processing, Principles, Algorithms, and Applications, Prentice Hall, ‘96
M. B. llomoBuh, lururanna odpana curnana, Hayka, beorpan, 1994

B. Jlenuh, MoryhHoctr 1 orpanuuema AuruTaiie odpaje curnaina, ckpunra (y u3pajim)

1

2.
3.
4
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02 ESE2 572 ENGINEERING OF COMPUTER BASED SYSTEMS (ECBS DESIGN)
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
VII 60 60 (CL) Vil 60 60 (CL)
Capgp:xaj / cTpyKTypa npeaMera: Contents | Structure of the subject:
e VYBox e Introduction.
e OcHOBe MpOjeKTOBama CIOKEHHUX YIPaBJbAUKuUX | ®  Basics of design of complex control systems
cucTeMa
e Ommuc croxxeHNX (pU3MUKUX cucTeMa Kao objekara | e  Advanced topics in desciption unification of complex
yIpaBJbamba y peaTHOM BPEMEHY controlled objects in real-time systems

e OcHOBHE MeToJie M TEXHHKE aHalu3e W pas3Boja | ® Basic techniques of analysis and design of CBS
CHCTEMa 3aCHOBAHUX Ha padyHapy
e ApxuTekrypa ¥ KOMIIOHEHTE cucrema 3acHoBaHUX | ® CBS architecture and components; requirements
Ha padyyHapy; pacrojeia aKkTHBHOCTH IO allocation, system performance and availability
KOMITOHEHTaMma, olLleHa neppopMaHcH u evaluation
PacIIoI0XUBOCTH YKYITHOT CHCTEMa
e Pa3BojHM 1WKIyC cucTeMa 3acHOBaHUX Ha | ® CBS development cycle

padyHapy

e Monenmpame, HHXKCHEPUHT TEXHUUYKUX 3axTeBa U | ¢  CBS modeling, requirements engineering and
cnenurKayja cuCTeMa 3aCHOBaHUX Ha padyHapy specification

e  MeToau HHTETPAIHj€ U HCITUTHBAKA o [ntegration and test methods

e TumWyHM cHUCTEeMH 3acHOBaHM Ha pauyHapy | e Case studies: Typical computer based systems
(aKBU3UIIMOHO -  yIOpaB/bauKW  CHUCTEMH Y (Supervisory Control and Data Acquisition systems —
uHAyCTpHUju U caobpahajy — SCADA; ynpaBibayko- SCADA; supervisory and control systems in
HA/JI30PHHU CHCTEMH Y MpeKama KOMyTalldje KaHayia switching networks, channel switching, and packet
U TaKeTa, YIpaBJbalbe¢ TOKOBHMA M aHAJIN3a switching; information-flow control and analysis in
nHpopManyja y AUCTPUOYHUPAHUM IOCIOBHUM distributed enterprise information systems)
cUCTEeMHMa) e Methods of intelligent and advanced control,

e  MeTone WHTCTUTESHTHOT YIpaBJbarba, MPEIUKIIH]je prediction and diagnostics in computer based
W JMjarHOCTHUKE Yy CHCTEMHMa 3acCHOBaHUM Ha systems
padyHapy

IIpenucnutHe 00aBe3e: Preexam duties:

e  VYpahene pauyHapcko-nabopaTopujcke BexoOe. o Carried out computing-laboratory practices.

OO0auIM HACTaBe H HAYHH MPOBepe 3HAA: Mode of studies and evaluation:

o JlpenaBama; Pauynapcko-nmaboparopujcke (CL) |  Lectures; Computing-laboratory (CL) practices;
BexxOe; Koncynranuje. Consultations.

e Ucrnut je ycmeHH. o The exam is oral.

e Omena ucruta ce ¢GopMmupa Ha OCHOBY ycrexa U3 | ®  The exam grade comprises the result on test from
padyHapCcKO-I1a00paTOpHjCKUX BEXKOM W YCMEHOT computing- laboratory practices and oral exam.
UCIIHTA.

Jluteparypa * Literature:

1. Editor: Bernhard Thome, Principles and Practice of Computer Based Systems Engineering, Wiley & Sons, 1993,
ISBN 0471 93552 2

2. David W. Oliver, Timothy P. Kelliber, James G. Keegan, Engineering Complex Systems with Models and Objects,
McGrawHill, 1997

3. Jparan Kykosb, IHTENUreHTHH CHCTEMH Y YIpaBibalby U 00pay CUrHaia, CKPHUIITa
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APXUTEKTYPE U AJITOPUTMMU DSP-a 1

02 ESE2 573 DSP ARHITECTURES AND ALGORITHMS 1
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
VII 45 60(CL) Vil 45 60(CL)
Capgp:xaj / cTpyKTypa npeaMera: Contents | Structure of the subject:
e VBoxg e Introduction

e  ApXHTEKTypa Mpolecopa 3a IUTUTATHY 00pamy
curHana (Von Neuman-oBa u Harvard apxutekrypa,
RISC, DSP; napanenHo mpouecupame; IpoToyHa
apxutexrypa; DSP pecypcu: ALU, memopuja,
CIIPEXXHU CUCTeM; HameHcku DSP-oBu: DSP-oBU 3a
obpany aynuo curnana, DSP-oBu 3a 00pay BUIeo
cUrHasna)

e  VLSI rexHonoruja 3a DSP

e  ApuTMeTHKa npolecopa 3a JUIHTaIHY 00pary
curHaia (popMar nojaraka, Ha4YMHU MPEJCTABIbABHA
OpojeBa; ocHoBHe onepauuje ADD, MUL, MAC;
cnenudrIHEe orepanyje: KOMIDIEKCHA apUTMETHKA,
cordic, KOHBOITyIIHja, BEKTOPCKA apUTMETHKA)

e DSP mporpamupame (paj y pealHOM BpeMeHY;
nporpamcku jezunu: C, acembiuep; ajnaru:
MIPEeBOAMIIAL, CHMYJIaTOp, TUOarep; TECTHPALE)

o Architecture of processors for digital signal
processing (Von Neuman and Harvard architecture,
RISC, DSP; parallel processing; pipelined
architectures; DSP resources: ALU, memory,
interfaces; special DSPs: DSPs for processing of
audio signals, DSPs for processing of video signals)

o VLSI technology for DSP

e DSP arithmetics (data formats, number
representation, basic operations ADD, MUL, MAC;
specific operations: complex arithmetics, cordic,
convolution, vector arithmetics)

o DSP programming (real time processing;
programming languages: C, assembly; tools:
compiler, simulator, debuger, testing)

IpenucnutHe o0aBe3e:
e VYpahene pauyHapcko-nabopaTopujcke BexoOe.

Preexam duties:
e Carried out computing-laboratory practices..

OO0MIYU HACTaBe M HAYWH NIPOBEpPeE 3HAMA:

e [lpenaBama; Pauynapcko-mabopaTopujcke
BexOe; Korcynranuje.

e  YcMeHa Mpe3eHTaIrja mpojeKTa.

e Ouena ucrmuta ce GopMUpa Ha OCHOBY ycIexa ca
padyHapCKO-1a00paToprjCKUX BeXOM H yCMEHE
MIpe3eHTAaIH]j€ MIPOjeKTa.

(CL)

Mode of studies and evaluation:
o Lectures; Computing-laboratory (CL) practices;
Consultations.

o Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project

Jlutepatypa * Literature:

1. Jp. M. TemepuHnaiy, ApXUTeKType U aIrTOPUTMH 33 00pajy CUrHaja, CKpUITa
2. Hp. M. O6panosuh, [Ip. M. MusocasseeBuh, ururanna odpasia curnaia, 1994
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MEBYPAYYHAPCKE KOMYHUKAIUJE U PAUYHAPCKE MPEXE II

02 ESE2 574 INTER COMPUTER COMMUNICATION AND COMPUTER NETWORKS 11
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
VIII 30 60 (CL) Vi 30 60 (CL)
Capgp:xaj / cTpyKTypa npeaMera: Contents / Structure of the subject:
e VBoxg e Introduction

e  Mpexuu cepsepH (telnet, fip u www)

e  Mpexun onepatuBHU cucteMu (Linux u Windows)

e [Iporokoi 3a Hag30p U ynpasibawe HTEpHETOM
SNMP

e 3Bamrtuta y UHTepHETY

e [P Bepauja 6 (IPvo6)

e  Uurpaner texnosoruja (mojam L2 xomyraropa, L3
KoMyTaTopa, VPN KOMyTaTtopa, U BUPTYaJIHUX
JIOKaHUX Mpexa VLAN)

e  H.323 dbamunmja nporokona (H.225, H.245, ...) xao
ocHoBa VoIP texHojoruje.

e  Bupryennu nenrap 3a o0pagy nosusa

MoOuiHe 1 CTanOHApHE OEKUIHE MPEKe

bexnanu LAN-oBu (IEEE 802.15)

An xok Mpexe u KyhHe mpesxe (Bluetooth pavunmja

MIPOTOKOJIA)

o [Internet servers (telnet, ftp and www)
e Network operating systems (Linux and Windows)
o Simple network management protocol SNMP

e [nternet security

e [Pversion 6 IPv6

o [Intranet technology (notion of L2 switch, L3 switch,
VPN switch, and virtual LANs VLAN)

o H.323 protocol family (H.225, H.245, ...) as a base
Jfor VoIP technology

Virtual call center

Mobile and fixed wireless networks

Wireless LANs (IEEE 802.15)

Ad hoc and home networks (Bluetooth protocol

family)

IpenucnurHe 06aBe3e:
e VYpalene pauyHapcko-aaboparopujcke Bexoe.

Preexam duties:
e Carried out computing-laboratory practices.

OO0.1uM HacTaBe M HAYHH NPOBepe 3HAbA:

e [IlpenaBama; Pauynapcko-nabopaTopujcke
BexOe; Koncynranuje.

e  VYcMeHa Mpe3eHTalMja IpojeKTa.

e Ormena ucnura ce GopMUpa Ha OCHOBY ycriexa ca
padyHapCcKo-I1ad0paTOpUjCKUX BEXOM M yCMEHe
Npe3eHTalHje MPOjeKTa.

(CL)

Mode of studies and evaluation:
o Lectures; Computing-laboratory (CL) practices;
Consultations.

e Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepatypa * Literature:

1. [p. B. KoBauepuh, [Ip. CmaBko Ceupuesuh, JIp. Mupocnas [Tonosuh, Mehypauynapcke

KOMYHHUKAIMj€ ¥ PadyHapCcKe MpPEKe, CKPUITA
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APXUTEKTYPE U AJITOPUTMMU DSP-a 11

02 ESE2 575 DSP ARCHITECTURES AND ALGORITHMS 11
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices

VIII 30 60 (CL) Vi 30 60 (CL)
Capgp:xaj / cTpyKTypa npeaMera: Contents | Structure of the subject:
e VBojg e Introduction
e  DSP mporpamupasme 11 e DSP programming I1
¢ CneunpuvHOCTH MPOTrpaMCKe NMITICMEHTAIIN]a e Specifics of DSP algorithm’s software

DSP anropurtama implementation

OnpehuBame BpeMEHCKH KPUTHYHUX
(byHKIMOHATHUX 0JI0KOBa 00Opae

[Tonmena ¢pyHkunoHaTHUX OJIOKOBA HAa OHE KOJH CE
peausyjy Kao pyTHHE AUTUTAIHOT CUTHAII
MPOIIECOPA U OHE KOJU CE PEau3yjy Y
nporpaMabiIHAM CEKBEHLM]aTHUM Mpexama
[Mucame pyTHHa NpHIarol)eHUX KOHKPETHOM
npouecopy (hopMaTH nojaraka u onepanuje Ha
BUMa)

PemmaBame capanme QYHKINOHATHAX OJIOKOBA Y
JUTHTAJIHOM CUTHAJ IpoLecopy U 6JIoKoBa
MMIUIEMEHTHUPAHUX Y IIPOrpaMabriIHIM
CEKBEHIIVjaJTHIM Mpexama

dopmuparme JIMCTe CTAaBKH 33 BepU(PUKALH]y U TECT
BEKTOpa 3a OUT-Er3aKTHO TECTUPAbE

[TpeBohemwe pyTHHa y aceMOIepcKku KoJ
(ayTOMaTCKH WM PY4HO)

BuT-er3akTHO TeCTHpame

dopmMupame H3BEIITaja O TECTHPAY HAa OCHOBY
JIUCTE CTaBKH 32 BepU(DUKAIH]Y

KoHauaH ynuc nporpaMa y CTalHy MEMOPH]Y
HHTETPUCAHOT KOJIa

[Ipumepu nmmemenTanuje DSP anropurama:
nporpamupame ctaanapaa (IEEE, ISO, ITU-T,
ETSI, ...)

Identifying time-consuming functional blocks of
processing

Partitioning functional blocks to blocks
implemented as DSP routines and blocks
implemented in FPGA

Writing routines adapted to concrete processor
(data formats and corresponding operations)

Solving problems of cooperation and
synchronization between DSP and FPGA

Creating verification item list and test vectors for
bit-exact testing

Translating routines to assembly language
(automatic or manual)

Bit-exact testing

Creating report based on verification item list

Final acceptance and tape-out

Examples of DSP algorithms implementation:
programming standards (IEEE, ISO, ITU-T, ETSI)

IpeaucnurHe o6aBe3e:

VYpahene pauyHapcko-madopaToprjcke Bexoe.

Preexam duties:

Carried out computing-laboratory practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

[MpenaBama; PauyHapcko-nabopaTopujcke
BexOe; KoHcynranuje.

(CL)

YcMmeHa npe3eHTanuja mpojeKTa.

Ornena ucnura ce ¢popMupa Ha OCHOBY ycriexa ca
padyHapcKo-JIabopaTOpHjCKUX BEXKOM M yCMEHe
IIpe3eHTanuje NpojeKTa.

Mode of studies and evaluation:

Lectures; Computing-laboratory (CL) practices;
Consultations.

Oral presentation of practical project.

The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepatypa * Literature:
Jp. M. Temepunan, ApXUTEKTYpe ¥ AJITOPUTMH 32 00pajy curHaia, CKpunra

1.
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OJABPAHA IIOI'VIAB/bA EJIEKTPOHUKE

02 ESE2 472 SELECTED TOPICS OF ELECTRONICS
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
VIII 30 30 (CL) VI 30 30 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

e CmMerme y qurutanHuM ypehajuma

o Ortknamame CMETHHU YCIIe pecyiaBama Mehy
CHUTHAJTHUM JIMHHjaMa

e TepmuHanMja CHTHAJIHUX BOJOBA - MarkucTpana

e JluctpuOynuja TakTa y JUTHTATIHAM Mpexama

e  VYTHIaj Kallkbemha IPOCTHpamka CUIrHaNIa Ha
TCHECPUCAHLC CMETHU Y JUTUTAJTHUM MpEKaMa

e Jlucumanuja cHare u xyaleme

e  EnexTpoxeMujcku U3BOPH Hallajama

OcHOBHE 0COOMHE cHCTEMa 3a Hallajamke padyyHapa

JluHeapHM M IPEKUIa4YKK U3BOPH Hallajama
HuckoHarmoHCKN N3BOpH Hamajamba

W3Bopu Hamajama 3a MPUIIaroHE CTEIICHE
batepujcku HamajaHu H3BOPH 33 IPEHOCHUBY
padyHapcKy oIpemy

e  EnexTpoHCKa KOJa 3a eJIEKTPOMEXaHUIKE CUCTEME Y
padyHapy

Contents / Structure of the subject:
e Noise in digital circuits
o Signal-line noise suppression

o Signal-line (bus) termination
e Clock distribution in digital circuits
o Influence of signal delay on noise in digital circuits

o Thermal management in computer equipment
o Electrochemical power supplies
Fundamental characteristics of computer power
supplies
Linear and switching power supplies
Low-voltage output power supplies
Power supplies for interface circuits
Battery-powered supplies for mobile computer
equipment
e FElectronic circuits for electromechanical actuators
in computer systems

IpenucnutHe o0aBe3e:
e VpaleHe pauyHapcko-1abopaTopujcKe BexKOe.

Preexam duties:
e Carried out computing-laboratory practices.

O0JMIM HACTABe U HAYHMH NPOBepe 3HABA:
e [IpemaBama; Pauynapcko-maboparopujcke
BexOe; Korcynranuje.

(CL)

e lchnur je muCMeHM WM YCMEHa IIpe3eHTaluja
IpojeKTa.

e Ouena ucruta ce GopMUpa Ha OCHOBY ycIexa ca
padyHapPCKO-1a00pPaTOPUjCKUX BEKOM U MHCMEHOT
HCIHTA UK YCMCHE MPE3eHTAIIN]e TIPOjeKTa.

Mode of studies and evaluation:
o Lectures; Computing-laboratory (CL) practices;
Consultations.

o The exam is written or oral presentation of practical
project.

o The exam grade comprises the results on computing
practices and wrriten exam or oral presentation of
practical project.

Jlutepartypa * Literature:

1. Hp. JI. Hah, mp X.I'p6o, Onabpana moriaBba eeKTPOHUKE, CKPHIITA
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IMPOI'PAMCKA INIOJAPIIKA Y TEJIEBU3UJU U OBPAIU CJINKE

02 ESE2 576 TELEVISION SET AND IMAGE PROCESSING SOFTWARE
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
VIII 45 45 (CL) VI 45 45 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

e  VBox (OCHOBH IPEHOCA CITUKE; CIIEMCHTH (PH3UUKE
apxutekrype TB npujeMHNKa; IPEHOCHU CUCTEMU;
MIporpaMcKa IMoAPINKa 3a TPaHC(POPMAILIHjy CITHKE;
IporpamMcKa MOJIIIKa 33 YKIamambe IIyMa,
JIETEKIIHNjy UBHILIA, IPOMEHY PE30IyIHje, 00paTy
CIIUKE 3a crequ(UYHy HaMEeHy - MeJULMHA, Pajap;
peanu3anyja anropuTama 3a KOMIIPECHje CIUKe y
MPOrPacMKOj TIOPLIIHK U (PU3UUKO] aPXUTEKTYPH;
peanu3aiiyja MpeauKIHje BeKTOpa MOKpeTa y
nporpaMaOHITHUM CEKEBEHIIMjaJTHUM MpeKama;
IporpamMcKa NoJpIlKa 3a MPeAcTaBIbamke U 00pary
BUz€0 oOjexara)

e [IpojekToBame TUTHTAIHOT TEJIEBU3H]jCKOT
npujeMHuKa ((PU3nIKa apXUTeKTypa JuruTaaHor TB
MIPHjeMHUKA; TPOjeKOBamke (PYHKITHja TUTUTATHOT
TB npujemHnka Ha 0a3u MporpaMadUIIHIX
cexBeHIMjaTHUX Mpexa - SRC, NR, ZOOM)

e JIporpamcka nojpiika JUrHTAIHE TEIEBU3H]jE —
DTV (crangapau 3a KOMIIPECH]Y BHJIea; CTaHIAP U
JMUTUTANIHE TeneBu3uje - DVB, cTpyKTypa mpeHoca,
CTaHAap.IH 32 KOMIIPECH]y BUEO CUTHaja, ayauo
CUrHajla, pyKOBambe TpeliKaMa; eJIeMeHTH (pru3nike
apxutkrype DVB npujeMHHKa; MUKPO-padyyHapCKH
CHCTEMH 32 JIUTUTAIHY TEJIEBU3Ujy; IpOrpamMcKa
MOJIPIIIKA AUTHTANHE TeneBu3uje DVB; mporpamcka
noapuika DVD; nporpamcka noJpiika 3a
KOPUCHHUYKE YCIIyTe y OKBHPY AUTUTATHE
tenesmsuje - Open TV, Buneo Ha 3axTeB)

e  AcmekTH pa3Boja copTBEpCcKe TeNBU3Hje

Contents | Structure of the subject:

e [Introduction (image transmission basics; TV
receiver hardware; transmission system, software
for image transformations, software for: noise
reduction, edge detection, rescaling.
Multiresolution; software for special image
processing - medical imaging, radar imaging,
hardware and software for video compression;
implementation of motion vector prediction in
FPGA; software for video objects representation
and manipulation)

o Digital TV receiver design (digital TV receiver
hardware; digital TV receiver functions design
based on FPGA - SRC, NR, ZOOM)

e Digital television sofiware (video transmission and
compression algorithms, digital TV standards -
DVRB, stream structure, video compression
standards, audio compression, error menagment;
DVB receiver hardware; micro-processor systems
for DTV, software for DVB; software for advanced
services in DTV - Open TV, video on demand)

o Software television development aspects

IpenucnurHe 06aBe3e:
e  Vpalene pauyHapcko-nabopaTopujcke Bexoe.

Preexam duties:
e Carried out computing-laboratory practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

e [IlpenaBama; Pauynapcko-nabopaTopujcke
BexOe; Koncynranuje.

e  VYcMeHa Mpe3eHTalMja IpojeKTa.

e Orena ucnura ce opmMupa Ha OCHOBY ycriexa ca
padyHapcKo-J1abopaTOpHjCKUX BEXKOHM U yCMEHe
IIpe3eHTaIuje NpojeKTa.

(CL)

Mode of studies and evaluation:
o Lectures; Computing-laboratory (CL) practices;
Consultations.

e Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepatypa * Literature:

1. Hp. H. Tecnuh, dp. M. ITonosuh, Ilporpamcka mozapuika y TesieBU3Hju 1 00paau ciuke - CKkpurre
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IMPOI'PAMCKA IIOJAPIIKA Y PEAJIHOM BPEMEHY

02 ESE2 577 REAL-TIME SOFTWARE
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
VIII 30 30 (CL) VI 30 30 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

VBoa

3agany mporpaMcKe MOAPIIKE Y PeaTHOM BPEMEHY;
nojam MIPOTPaMCKe KOMITOHEHTE y
JIUCTPUOYHPaHUM CHCTEMHMA

VYrpaBipauka IMOJPIIKA CHUCTEMa 3aCHOBAHHMX Ha
pauyHapy; nporpamcka HMILIEMEHTaIHja
YIPaBJba4yKOT AJITOPUTMA

Mopgenu pa3BojHOT LIUKIIyca MPOTPaMCKe MOJPIIKE
y peaHOM BpeMeHY

ApxuTeKTypa u KoMmoHeHTe cucrema 'AYC
[Tporpamcku Mozen o0jexTa yrnpasibama

ITporpamcka moApIIKa MPOLECHOT KOHTPOJIEpa
(MyJITHIIPOLIECHO TPOTPaMCKO OKPYXKEHe 3a paj y
peaJHOM BpeMeHy; MMIUIEMEHTAlMja CTaHaapa 3a
cIpery ca CEH30pUMa/M3BPLIHAM E€JIEMEHTHMA;
PYKOBAoOIlM KOMIIOHEHTH 3a (PU3NYKY aKBU3UIH]Y
NPOLIECHUX TOJaTaKa; CTaHAapIHE Ipolenype
npUMapHe M CeKyHIapHe o0pajge NpOLECHUX

o1aTaka)
[Iporpamcka mOIpIIKA  HAJ30PHO-YIPAB/HAUKE
cranuie (IPOTOKOJIM pa3MeHe Tojaraka ca

MPOLECHUM KOHTposiepoM; npotokonu NETBIOS
KOMYyHHKanuje u3Mmel)y pauyHapcKuX KOMIIOHEHTH
yHyTap cranune NUS, mnoacucreM Tpadudke
oreparepcke crpere)

OPC cnpera (kiujeHT cIpera Ka IpOLECHO]
MAarucTpajiu; CepBep CIpera Ka ardkandjama 3a
TEXHOJIOIIKO BOHChE 1 MOAPLIKY Y OJUTYyYHUBAKY)
[IpumMepy U mpakTHYaH paj y 1abopaTopuju

Contents | Structure of the subject:

Introduction

Real-time software requirements and spesifics,
definition and wuse of program components in
distributed systems

Control software in computer based systems

Software development life-cycle models

Architecture and components of GAUS system

Programming model of controlled object

Process Controller software (multitasking real-time

program environment; interfacing sensors/actuators,
process data I/O drivers, standard procedures of
primary and secondary data processing)

Supervisory Control Station software
(communication protocols for data exchange with a

process controller;, NETBIOS protocols for internal

communication among the computers within the
station;, GUI operators interface)

OPC data interface in real-time (client interface to
the fieldbus; server interface to the application for
technical management and decision support)
Projects and laboratory work

IpenucnutHe o0aBe3e:

VYpaljene pauynapcko-iadopaTopujcke Bexoe.

Preexam duties:

Carried out computing-laboratory practices.

O01MIU HACTaBe U HAYUH nmposepe 3Hamba:

[MpenaBama; Pauynapcko-mabopaTopujcke
BexOe; Korcynranuje.

YcMmeHa npe3eHTanuja mpojeKTa.

Ouena ucnuTa ce GopMHpa Ha OCHOBY yCIlexa ca
pauyHapcKo-1abopaTopujcKUX BeXOH U yCMEHe
Mpe3eHTaIrje MpojeKTa.

(CL)

Mode of studies and evaluation:

Lectures; Computing-laboratory (CL) practices;
Consultations.

Oral presentation of practical project.

The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepatypa * Literature:

1.

AKTyenHU yIOSHUIN 1 YWIaHIU
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IMPOJEKTOBAIBE CUCTEMA CA UHTET'PUCAHUM CJIY KBAMA

02 ESE2 578 INTEGRATED SERVICES DIGITAL NETWORKS DESIGN
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
IX 30 30 (CL) X 30 30 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

VBog

CTpyKTypa KOMyTalMOHOT LIEHTPa ca
WHTETPUCAHUM CITy>kKOama

O06jexkar ympasipama — nepudepuja

O0jekaTt ynpaBibamba — KOMyTalHja

O0jekaT ynpaBibamba — JOTUKa 38 CHHXPOHHU3ALHU]Y
VYupasseauku 0510k: OR-CP-RP v LAN
[Tporpamcka nojpiika cucTeMa ca HHTErpUCaHUM
ciyx0ama (CHCTEMCKa M alUTMKaTHBHA)

Cucremcka nporpamcka nogpiuka (jesrpo, FSM,
pykoBaouu U-I)

[Mporpamcka nozapika odpase nosusa: gaze u Q.71
ITporpamcka noapIika KOPUCHAYKE CUTHATU3AH]e
DSSI1: LAPD

ITporpamcka noapinka KOPHCHUYKE CUTHATU3ANN]E
DSS1: Protocol D

IIporpamcka noapuka V5 cnpere: LAPVS
IIporpamcka nogpiuka V5 crpere: Mpe>KHU HUBO
[Tporpamcka nojpiika MpexHe cUrHaiu3anuje SS7:
MTP

[Tporpamcka nojpiika Mpe>kHe cUrHaiau3amnuje SS7:
ISUP (ycKormojacHH U IIHMPOKOIIOjacHH)
ITporpamcka nmoapIuka 3a ajgapMe U IHjarHOCTHKY
ITporpamcka nmoapIuka 3a aAMUHUCTPALH]y, Ha130P
1 OTlepaTUBHO Boheme, Mepeme caobpahaja
CTaTUCTUKY CHCTEMA Ca MHTETPUCAHUM CITy>kK0ama
AOM

Curnammsanuja y B-ISDN

Contents | Structure of the subject:

Introduction
The structure of integrated services switching center

Object of control — periphery

Object of control — switching unit

Object of control — synchronization logic
Control block: OR-CP-RP and LAN
Integrated services switching center software
(systems and applications)

Systems software (kernel, FSM, I/O drivers)

Call processing software: call phases and Q.71
Software for subscriber signaling system number 1
DSS1: LAPD

Software for subscriber signaling system number 1
DSS1: Protocol D

Software for V35 interface: LAPV5

Software for V5 interface: network layer

Software for network signaling system number 7
SS7: MTP

Software for network signaling system number 7
SS87: ISUP (narrow and broad band)

Software for alarms and diagnostics

Software for administration, operation and
maintenance AOM

Signaling in B-ISDN

IpeaucnutHe o6aBe3e:

VYpahene pauynapcko-naboparopujcke Bexoe.

Preexam duties:

Carried out computing-laboratory practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

IMpenaBama; Pauynapcko-nmadoparopujcke (CL)

BexOe; KoHcynranuje.
Hcnur je ycMeHHM WM YCMEHa Mpe3eHTaldja
MpojeKTa.

Ornena ucnura ce ¢popMupa Ha OCHOBY ycriexa ca
padyHapcKo-I1ab0paToOpujCcKUX BEXOM M yCMEHOT
HCIHTA WM YCMEHE TPe3eHTAaIHje TPOjeKTa.

Mode of studies and evaluation:

Lectures; Computing-laboratory (CL) practices;
Consultations.

The exam is oral or oral presentation of practical
project.

The exam grade comprises the results on computing
practices and oral exam or oral presentation of
practical project.

Jlutepartypa * Literature:
Jp. B. Kopauesuh, /Ip. CnaBko Ceupueuh, JIp. Mupocnas [Tonosuh, [IpojexToBame cucrema ca

1.

WHTErPUCAHNUM CITy)k0ama, CKpHITa
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IMPOJEKTOBAILE HAMEHCKHUX PAYYHAPCKHUX CTPYKTYPA

02 ESE2 579 DEDICATED COMPUTER STRUCTURES DESIGN
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices
IX 45 45 (CL) X 45 45 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

e [IIpojexroBame kopuinhewmem VHDL je3uka
BHUIIEIPOLIECOPCKUX PAuyHAPCKUX CTPYKTYpa

e T[IpojekroBame y obmactu MehypagyHapckux
KOMYHUKaIIja 1 Mpexa

e [IpojekroBame y obnactu ISDN, ATM, SDH

e IIpojekroBame 3aCHOBAHO HA MPUMEHU AUTUTATHUX
CHUTHAJ IpoIecopa

e [IpojekroBame pauyyHapCKH NOAPKaHUX CUCTEMA Yy
peaJIHOM BpeMeHy

e [IpojekroBame kopuihewem VHDL, FPGA, CPLD,
PLD 3acHOoBaHWX (QYHKIIMOHATHUX jeINHHUIIA

e [IpojekroBame KOMIIOHEHTH AUTUTATIHUAX
KOMYTaTopa IMoMohy mporpaMUOMITHAX JTIOTHYKHAX

CTPYKTYypa

Contents | Structure of the subject:

o Design of multi processor computer structures using
VHDL

o Design in the area of inter computer
communications and networks

e Design in area of ISDN, ATM, SDH

o Design based on the application of digital signal
processors DSP

o Design of electronic computer based systems for
real-time applications

o System design using VHDL, FPGA, CPLD, PLD
based functional units

o Design of digital switching components using
programmable logical structures

IpeaucnurHe 06aBe3e:
e  VpaljeHne pauyHapcko-iabopaTopujcke BexOe.

Preexam duties:
o Carried out computing-laboratory practices.

O0MuM HACTaBe M HAYNH NPoBepe 3HAA:

o [IpemaBama; Pauynapcko-maboparopujcke
BexOe; Koncynranuje.

e VYcMeHa npe3eHTallyja npojexTa.

e Ouena ucruta ce GopMUpa Ha OCHOBY ycIexa ca
pauyHapcKo-J1abopaToOpUjCKUX BEXKOM M yCMEHE
Mpe3CHTAIH]€ MTPOjeKTa.

(CL)

Mode of studies and evaluation:
o Lectures;, Computing-laboratory (CL) practices;
Consultations.

o Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepartypa * Literature:
1. AkryenHH yIIOSHHIIM M WIAHIHA
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INPOJEKTOBAIBE CUCTEMA 3A PAJl Y PEAJIHOM BPEMEHY

02 ESE2 580 REAL-TIME SYSTEM DESIGN
Yxymnan 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap [IpenaBama Bexobe Semester Lectures Practices

IX 45 45 (CL) X 45 45 (CL)
Capgp:xaj / cTpyKTypa npeaMera: Contents | Structure of the subject:
e VBojg e Introduction
o Jledunrnnmja u knacuuKairja CUCTEMa PEATHOT o Definition and classification of real-time systems

BpeMeHa

e CneunpuvHOCTH CHCTEMa PeaHOT BpEeMEHa

e Crpesame cucteMa y pealHoM BpeMeHy ca
(GU3NYKUIM OKPY)KEE:EM; IIPOLIeCHa Marucrpaia

®  ApXHTEKTHpE PEAYHIAHTHHX U JUCTPUOYUPAHUX
CHCTEMa y PEaIHOM BPEMEHY

e  Meroau BepuduKalyje 1 ICIUTUBAkHA CUTEMA
peasHoOT BpeMeHa

e ExcnepTHM cHcTeMH y pealTHOM BpeMeHy; fuzzy
YIIpaBJbamke

e JIpojekToBame aKBU3HLHUOHO YIPaBIHAYKUX
cucreMa (KOH(pUTypaIyja CHCTeMa; alTHKaTHBHA
yIpaBJbayKa IOJPIIKA 33 KOHTUHYAJIHO U IIAPKHO
ynpasJbame - cranaapa IS4 S-88; cumynannono
OKpY’KeHbe 33 Pa3BOj M HCIHTHBAE AIUIMKATHBHE
IIporpaMcKe MOJPIIKE)

e IIpojexroBame ynpaBJbauKux
TeJIEKOMYHUKaMoHuX mMpexa (TMN)

e  Cucremu 3a npaheme JieTennna y Ba3ayiHoM
caobpahajy

o Specific request for hardware/software in real-time
systems

o [nterfacing real-time systems to the physical
environment, fieldbus systems

o Architecture of redundant and distributed real-time
systems

o Test and verification of real-time systems

o Real-time expert systems; fuzzy control

o  SCADA system design (system configuration;
application control software for continuons and
batch control - ISA S-88; simulation environment for
development and testing of control code)

o Design of telecommunication management networks
(TMN)
o Air traffic control systems

IpenucnutHe o0aBe3e:
e  Vpabhene pauyHapcko-iadboparopujcke Bexoe.

Preexam duties:
e Carried out computing-laboratory practices.

O0JMIH HACTABE U HAYHMH NPOBepe 3HABA:
e [IlpenaBama; Pauynapcko-mabopaTopujcke
BexOe; Korcynranuje.

(CL)

e  VYcMeHa Mpe3eHTalMja IpojeKTa.

e Orena ucnuta ce opMupa Ha OCHOBY ycriexa ca
padyHapCKO-1a00paTOpHjCKUX BEXKON U yCMEHE
MIpe3eHTaIHj€ MPOjeKTa.

Mode of studies and evaluation:
o Lectures; Computing-laboratory (CL) practices;
Consultations.

o Oral presentation of practical project.

o The exam grade comprises the results on computing
practices and oral presentation of practical project.

Jlutepatypa * Literature:
1. AxTyenHM yIOSHWIM W WIAHIIH
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TEOPUJA CAOBPARAJA U TIPOJEKTOBAIGE MPEXKA
TRAFFIC THEORY AND NETWORK DESIGN

Toman Hymbep ogh xoypc nep cemecmep

02 ESE2 581
Yxymnan 6poj 4acoBa y ceMecTpy
Cemectap [IpenaBama Bexobe
IX 45 45 (CL)

Cemecmep

Lectures Practices
IX 45 45 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

JeduHnnmja TenekoMyHHKaMoHOT caobpahaja
OCHOBHH TI0jMOBH U3 TEOpHje BEpOBaTHONE U eHa
MIpUMEHa Ha TeJICKOMYHHKAMOHU caoOpahaj
VYna3Hu Tok

Maremaruuku Mozen caodpahaja, Bpeme
MOCITyKUBamba

OCHOBHE pacnofiesie y CHCTEMHIMa ca TyOnIrMa 1
MOTIYHOM JOCTyIHOIhy

HenornyHna noctynHoct

[TpenuBHU caobpahaj n MOHOBJHEHH TO3UBU
Komyranuonu creneH ca BUIe Kackasia v yTHIAj Ha
padyHame TOMUIIamba

BepoBarHoha dyekama y3 MOTIyHY JOCTYIHYCT ca
JEAHUM U BHIIIE OpPraHa 3a MOCIYKUBambe
KomyTtnpame nakera 6€3 cTaTHCTHIKOT
MYJITUIICKCUPABEM

Komytupame nakera (heiuja) ca CTaTUCTUUKAM
MYJITUIIJICKCUPAHCM

Bpcte Mpexa y 0HOCY Ha IPUMEHY CITyKOH
Xwujepapxuja y Mpexu

CurnajiHa Mpexa; 110jaM CUTHaJIM3alHje; BPCTe
CUTHAJIM3aNuja

OnprxaBame Mpexa

Cumynanmja Ha 6a3u cnexneher morahaja xao
CPEZACTBO 32 MPOjEKTOBAKE MpeKa

Cumynanmja GyHKIHOHATHHX jeIUHHIA IICHTPaJe
Cumynanmja neHrpaie

Cumynanuja Mpexa

Contents | Structure of the subject:

Definition of telecommunication traffic

Basic considerations of probability theory and its
application to telecommunication traffic

Input processes

Mathematical model of traffic, service time

Basic distributions in systems with losses and full
availability

Limited availability

Overflow traffic and repeated calls

Switch with more stages and the influence on loss
calculation

Waiting probability with full availability and with
one and more servers

Packet switching without statistical multiplexing

Packet (cell) switching with statistical multiplexing

Network type regarding to service application
Hierarchy in the network

Signaling network; signaling conception, signaling
types

Network operation and maintenance

Simulation based on next event as means for
network design

Simulation of exchange functional units

Exchange simulation

Network simulation

IpeaucnutHe o6aBe3e:

VYpahene pauyHapcko-i1abopaTopujcke Bexoe.

Preexam duties:

Carried out computing-laboratory practices.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

[IpenaBama; PauyHapcko-nmabopaTopujcke
BexOe; Koncynranuje.

(CL)

Hcnur je ycMeHHM WM YCMEHa Mpe3eHTalHdja
MpojeKTa.

Ornena ucnura ce ¢popMupa Ha OCHOBY ycriexa ca
padyHapcKo-I1ab0paToOpujCcKUX BEXOM M yCMEHOT
HCIHTA WM YCMEHE TPe3eHTAaIHje TPOjeKTa.

Mode of studies and evaluation:

Lectures; Computing-laboratory (CL) practices;
Consultations.

The exam is oral or oral presentation of practical
project.

The exam grade comprises the results on computing
practices and oral exam or oral presentation of
practical project.

Jlutepatypa * Literature:
[p. CnaBko Ceupuesuh, Teopuja caobpahaja 1 npojeKkTOBambe Mpexa, CKPHIITa

1.
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SAIITUTA PAYYHAPCKUX CUCTEMA U MPEXA
COMPUTER SYSTEMS AND NETWORKS SECURITY

Total number of hours per semester

02 ESE2 582
Yxymnan 6poj 4acoBa y ceMecTpy
Cemectap [IpenaBama Bexobe
IX 45 45 (CL)

Semester

Lectures Practices
IX 45 45 (CL)

Capgp:xaj / cTpyKTypa npeaMera:

VYBon

du3nuKe METO/IC 3aIITUTE PAYyHAPCKUX CHCTEMA
OpraHu3airnoH0-aIMUHUCTPATUBHE METO/IE
3alITUTE PAYyHAPCKUX CHCTEMA

3amrTuTa nofaraka Ha MPEHOCHOM IyTY

Meropze 3amture noapkane GU3HIKOM
APXUTEKTYPOM

3amrTuTa y HeHTPAIM30BaHUM PauyHapPCKUM
cucTeMuMa

3amrTuTa y JJOKaJIHUM padyHapCKUM Mpexkama
3amrTuTa y 3aTBOPEHUM pauyHapCKUM Mpexama
3amTHTa y r7100a1H0j padyHaAPCKO] MPEXKH
Wurepner

3amTuTa y HAMEHCKHM pavyyHapCKHM CHCTEMHUMA

3amTrta y IMTUTATHO] MPEKH Ca HHTETPHCAHAM
ciyxbama ISDN

HHTerpanuja cucTeMa 3amTuTe y mpomec pa3soja
MPOrPaMCKe MOAPIIKE

Mero/ie Hamaja Ha pauyHapCcKe CUCTEME

Mero/ie Hamaja Ha pauyHapCcKe MPEKe — KOPUCHHUKE
U MpEXHE cepBepe

Contents | Structure of the subject:

Introduction

Physical methods of computer systems security
Organizational and administrative methods of
computer security

Data protection for transmission over
communication channel

Security methods supported by dedicated hardware
units

Security in centralized computer systems

Security in local area networks
Security in proprietary computer networks
Security in global computer network Internet

Security in dedicated and embedded computer
systems

Security in integrated services digital networks
ISDN

Integration of security system into software
development process — application software security
Methods of security attacks on computer systems
Methods of security attacks on computer networks —
both users and network servers

IpenucnutHe o0aBe3e:

VYpahene pauyHapcko-1adopaTopujcke BexOe.

Preexam duties:

Carried out computing-laboratory practices.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

[IpenaBama; PauyHapcko-maboparopujcke
BexOe; Korcynranuje.

(CL)

Hcnur je ycMeHHM WM YCMEHa MpEe3CHTalluja
IpojeKTa.

Orrena ucrnuta ce popMHUpa Ha OCHOBY yCIiexa ca
pauyHapcKo-I1abopaToOpujcKUX BeXKOH U yCMEHOT
WCIIMTA WU YCMEHE IPEe3eHTallje MPOjeKTa.

Mode of studies and evaluation:

Lectures; Computing-laboratory (CL) practices;
Consultations.

The exam is oral or oral presentation of practical
project.

The exam grade comprises the results on computing
practices and oral exam or oral presentation of
practical project.

Jlutepatypa * Literature:
Hp. Munopan O6panosuh, 3amruTa padyHapCKUX CHCTEMA U MpeKa, CKPUTITA

1.
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