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HACTABHMU IIVTIAH U ITIPOI'PAM OCHOBHUX CTYUJA

EJEKTPOTEXHUKA 1 PAYYHAPCTBO
Oncex E;: EHEPTETUKA, EJIEKTPOHUKA U TEJJEKOMYHUKALIUJE

AyTopu

[Ipenmernn HacTaBHUIM ca KaTtenu koje U3BOJIe HACTaBY Ha OZCEKY:
- EHeprernka, eJJeKTPOHHUKA U TeJeKOMYHUKALHje

npema kwu3u “@TH — [Ipernen ontepehema”.

Ypehusauku oxoop
[Ipod. np Wnuja hocuh, nexan,
[Ipod. np Nnmja KoBaueBuh, npoaekan
[Ipod. np Bnagumup Kartuh, npoxexan,
me¢ Karenpe 3a eHepreTcKy eneKTpoHUKyY u nperBapaye (0222)
[Ipod. np Janko Xomonuy, npojeKkan
[Ipod. np 3opa Kowosuh, pykoBoauial ojceka 3a pauyHapcTBO U ayTOMAaTHKY,
[Ipod. np Besbko Manbarmna, pykoBoaAWIIaIl OJIceKa 3a CHEPIeTHKY, SIIEKTPOHUKY U TEIIEKOMYHHUKAITH]e
med Karenpe 3a enekrponuky (0223)
[Ipod. np Makcumosuh Pano, med Katenpe 3a mpoussoaHe cucreme, opranuszanujy u menapment (0181)
[Ipod. mp Bpanucnar boposar, med Katenpe 3a mexarpoHuKy, podoTuky u ayromaruzanujy (0182)
[pod. np Aywan [lerpoBauku, med Kareape 3a ayromaTuky u ynpasibame cuctemuma (0211)
[Ipod. np Mupocnas Xajaykosuh, med Karenpe 3a pauynapcke Hayke u uHGopMatuxy (0212)
[Ipod. ap Bnagumup Koauesuh, med Kareape 3a pauynapcky TexHUKY U padyHapcke komynukarmje (0213)
[Ipod. np Bnagumup Ctpesockn, med Kareape 3a enekrpoenepreruxy (0221)
[Ipod. np Bnagumup Munomesuh, med Katenpe 3a TenekomyHukaiuje u oopany curnana (0224)
[Ipod. np Bnagumup Byjuuuh, med Kareape 3a enekrpuuna mepema (0225)
[Ipod. np Mupocnas IIpma, med Karenpe 3a Teopujcky enekrporexauky (0226)
[Ipod. np Muna CrojakoBuh, med Karenpe 3a matematuky (0531)
IIpod. np Ana IlerpoBuh-Kosmuauc, med Karenpe 3a pusuxy (0532)
[Ipod. np Pagomr PanusojeBuh, med Kareape 3a npymreene vayke (0533)
[Ipod. np Teonop Aranaukosuh, med Karenpe 3a rexuuuxky mexanuky (0541)

I'1aBHM ¥ OATOBOPHU YPETHUK
[Ipod. np Unuja hocuh, nekan

Ypenuo
[Ipod. np Unuja KoBauesuh, nponexan

Texnuuka odpana
Hparomup Huxonuh

JIekTOop 3a eHIJIECKH je3UK
Mp Jenucasera Iladpam

HN3znaBau

daxynTeT TEXHUYKUX HayKa
Tpr Hocureja O6panosuha 6
21000 HoBu Can
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Onmre nHpopmanuje o cryaujama
TPAJAKE CTYHIA

Crymuje Ha @akyarery Texunuknx Hayka (@TH) Ha cBUM ozacermma (CMEpOBHMA, yCMEpEeHUMa) TPajy AECeT
ceMecrapa. Y INpBHX HEBET CeMecTapa M3BOAM C€ HAacTaBa NpeMa HACTaBHOM IUIaHYy M HpOrpaMy M yTBpheHOM
pacniopeny. [ecetu cemectap je npensuljeH 3a u3paay u 010paHy AUIDIOMCKOT paja.

Yruc

[MpunukomM ymuca cryauja u3 o0JIaCTH eNeKTPOTEXHHUKE M pauyyHapCcTBa CTYJIEHT CE YIUCYje Ha jefaH OJ OJceKa
EnexkTpoTexHuke u pauyyHapcTBa:

- oacex: Eneprernka, e1eKTpoHuKa u TeaekomyHukanuje (E1)

- oacek: PauynapcrBo u ayromatuka (E2)

Tok cTyqHiA

Ha oncexy 3a EnexrpoeHepreryky, eIeKTpOHHUKY M TEJIEKOMYHHUKAIMje y MPBUX YETHPU CEMEcTpa M3BOIM CE HacTaBa
peMa 3ajeTHIYKOM HaCTaBHOM IUIaHy ¥ IIPOrpaMy OJiceKa. Y TIETOM CeMECTpy CTYACHTH ce OIperesbyjy 3a jenan ox 4 cMepa:

cmep: TenekomyHukanmje;

cMep: MuKpopadyHapcKa eJIeKTPOHUKA;

cvep: Eneprercka ejleKTPOHMKA U MallIMHeE;

cMmep: Enexrpoenepreruxa.

Bpoj crynenara Ha cBakoM cMmepy onpelyje Behe HacTaBHMKA OJCeKa 3a CBaKy IIKOJCKY romuHy. Ha ocHoBy
yTBpljeHor Opoja CTyJeHaTa KOjU Ce MOTY YIIMCATH Ha MOjeIMHU CMEp, CTYJCHT OCTBapyje Mmparo Ja Oupa cMep Koju
JKEJTW J1a YITUIIIE Ha OCHOBY ycCIleXa y MPETXOAHUM roIMHaMa CTYIH]a.

OBABE3E HACTABHHKA H CTY/JEHATA

HacraBanum u capagHunm cy Jy»KHH Ja HAacTaBy M3BeAy Ipema yTBph)EHOM IUIaHy W Iporpamy, Aa 3a MpeAMET Koju
npenajy obe3deze cTpydHy JIMTEpaTypy | Jia CTyAeHTIMa oMoryhe paBHOIIpaBHE YCIIOBE 3a I10JIararbe UCIIHTA.

CryneHtu cy obaBe3HH na ypeqHo noxalajy HacTaBy (IpefaBama i BexOe), 0 4eMy HaCTaBHHIIN M Capa HUAII BOJC
SBHCHLU]Y U Ha OCHOBY H€ BpIIIE OBEpE HEONXOJAHE 3a yIuc y HapeaHu cemectap. [lojenunadne obaBese cTyaeHaTa
yTBpheHe cy nporpaMiumMa IpeaMeTa 3 HaCTaBHOT IUIaHA.

TokoMm crTyauja CTyIeHTH Cy AyKHH Ja ypanae oipehenn Opoj KOJOKBHjymMa, TeCTOBa, J1a0OPaTOPUjCKUX,
padyHapCKUX U rpaduyukux BexOH, rpaguUkux pagoBa, MpojeKaTa, CEMUHAPCKUX M CEMECTpalHHX PafoBa, LITO je
Je(hMHUCAHO ITPOrpaMoM I0jeANHUX IPeaMeTa U3 HACTaBHOT IIIaHa.

Hcnuru

HakoH oncnmymiaHe HactaBe M HCIYHEHHX yCJIOBa YTBphHEHMX HACTaBHUM IIPOIPaMoOM, CTYAEHTH M3 CBakKor
MpeaMeTa MoJIaXy UCIUT. [10JI0KeH UCIHUT je JI0Ka3 Jia je CTYACHT CaBiajao mpeaBuljeHu mporpam IpeaMera 4 Ja je
Croco0aH /1a yCBOjeHa 3Hamba KOPUCTH Y MPAKCH.

VYCi0B 3a TMpUCTyName Mojaramy HCIUTA je ypeaHo moxahjambe MpefaBama W BexOW, MITO HACTABHHK OBEpaBa
MOTIIMCOM Y MHJIEKC CTY/IEHTA, Ka0 U HMCIYHhaBambe JOJATHUX YCIIOBA 3a MOJIAramke UCIHMTA KOjU Cy JaTh Yy IporpaMy 3a
CBaKHM MMPeIMET U3 HACTABHOT TIIAHA.

Hauwnn monarama ucrura IeHHUCAH je TPOrpaMoM CBAKOT MpeAMETa M3 HACTABHOT IIaHa, a MOXKE Ce TIoJlaratd Ha
jemaH ox cieehnx HauMHa: MMCMEHO U YCMEHO, CaMO TTMCMEHO HITH CaMO YCMEHO.

Kookeujym mpezcTaBiba 1eo UcmuTa u3 oapeljeHor mpeameTa, a OJHOCH Ce Ha €0 TPeMETa KOji YWHH JIOTHIHY
nesnuHy. KoJOKBHjyM MOXe Ja CaapKu MPOBEpY YKYITHOT 3HAa CTYACHTa WM MPOBEPY CIOCOOHOCTH MPAKTHYHE
NpHMEHE TEOPHjCKUX 3HAMa M3 JATOT Jeja mpeaMera. J[eo mpeamera MOMOXKEH MyTeM KOJOKBHjyMa CE Ha WCIIUTY He
nojiaxke. KoJoKkBHjyME ce MOTY OZIpKaBaTH aKo je mpeaBul)eHO MporpaMoM IpeMeTa U3 HACTABHOT IIIaHa.

CeMHHAPCKU Pajl je CaMOCTAJIaH paj] CTyIeHTa U3 ojapeheHOr mpenMera U 3aMembyje JIC0 MCIHUTAa KOjH Ce OJHOCH Ha
MPOBEPY CIIOCOOHOCTU TPAKTUYHE MPUMEHE TEOPHJCKUX 3HAMmA. Y CIyuajy Jia je mporpamMoM npejMera rnpeasuljeHa u3pajia
CeMHMHAPCKOT pajia, UCIIUT Ce CACTOjH Y OJI0paHN CEMHHAPCKOT pajia ¥ MPOBEPH TEOPUJCKOT 3HAA CTY/ICHTA HA KPajy.

Herasbhe onpende o 00MMy U CaJpxkajy UCIHUTA, UCIIMTHUM POKOBHMA, BPEMEHY Tpajara HCIUTA, OJATOBOPHOCTH
HACTaBHWKA ¥ CTyJEHAaTa W JAPYTHM OPTaHW3alMOHWM eJEMEHTHMa BE3aHWM 3a Iojlarame HWChuTa yTBpheHe cy
CraryToM U Ipyrum gokymeHTama Dakyirrera.

OLIEIbHBAIE

[To3uTHBHA OllEHA MCIIMTA U3paXkaBa ce OpojuaHo y pactony o 6 — 10. CTYACHT je IMOJI0KHO UCIHT aKo je 0010
MO3UTHBHY olleHy. HajMarma rno3uTiBHa olleHa ucnura je 6, a Hajseha 10.

IIPOJEKTH

CryneHt je obaBe3aH Ja y TOKY CTY/Hja ypaau JABa MPOjeKTa U TO:
— Ilpojekar 1: CaBpeMeHHM aaTH y MPOjeKTOBADY
Ipu ycnenHoj peanu3alyjy OBOT MPOjeKTa CTYICHT J00uja ofrosapajyhu cepTuduKkar 1a je OBJIaIa0 CaBPEMEHUM ajaThMa.
— IIpojexar 2: OGnacT u3 npenMera oj 3Hauyaja 3a u3adpaHH cMep.
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CTPYYHA ITPAKCA

CryneHT je obaBe3aH Ja OApagu CTPYyYHY TIpakcy y Tpajamy on 120 catu, TOKOM JeTmer pacimycra nocie IV
TO/IMHE CTYIHja.
JHIIIOMCKH PAJ]

JlMIuioMcKku paj je caMocTallaH paji CTy/IeHTa 1 npejcrasiba 3aBpiHy uenut Ha ®TH. Jluruiomcku pan ce paau u3
TpeaMeTa KOju je oJ] 3Hauaja 3a MpoQHII — CMep 3a KOjU Ce CTYICHT ONpPEeIIHo.

Wspanom u onbpaHOM JUILIOMCKOT pajia CTYZCHT IOKasyje Ja Mocelyje 3aJ0BojbaBajyhia TeOpHjcKa 3Hamba U3 JaTor
HOJIPy4ja U CIIOCOOHOCT 32 FbUXOBY CAMOCTAIIHY HPUMEHY Y HHIKSE-EPCKO]j TIPAKCH.

JletasbHe onpende o NpHjaBH, YCIOBUMA 32 M3pay M HAYMHY OfOpaHe AMILIOMCKOr paxa yrBpheHe cy CraTyToMm u
Ipyrum fokyMenTuma daxynrera.

HAIIOMEHA: CtyzneHT y3 ofo0peme 1ieda Kkareape MaTHIHOT cMepa U pykoBoanona Oficexa MOKe J1a jellaH o peMeTa

ca cMepa J]a 3aMEHH jeJJHIM TIPeIMETOM Ca JIPyror cMepa.

vi



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 the 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 Contrtol Department (E2)

Progress of studies

During the first four semesters the tuition at the Department for Power, Electronics and Telecommunication
Engineering is organized according to the prescribed curriculum mutual for all courses. In the fifth semester a student
chooses one of the following courses:

course: Communications

course: Microcomputer Electronics
course: Power Electronics and Machines
course: Power Engineering

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 and 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 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 a 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 the 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 such as:
—  Project 1: contemporary tools in project design
Due to the successful realization of the project, a student receives a certificate which proves that he has mastered
contemporary tools.
—  Project 2: a field of study important for the chosen course.
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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.

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.

Remark: A student is allowed to substitute one of the subjects included in the course of study for another one from the
different course only with the approval of the Head of Chair of Undergraduate Course and the Head of Department as
well.
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YHUBEP3UTET Y HOBOM CAAY

daxkyJaTeT TEXHHYKHUX HAYKA
EleKTPOTeXHHKA U pavyyHapPCTBO

HACTABHMU IIJIAH Crpana: 1

Oncex: EHEPI'ETUKA, EJIEKTPOHUKA U TEJIEKOMYHUKAIIUJE

Harym: 1999.09.30.

Cwmep: EHEPI'ETCKA EJIEKTPOHUKA U MALIIMHE

P6. Iudpa IIpeamer I I 1 v \Y VI | VII | VvIIT | IX X Karenpa
1.| 99 ESEI1 101 |uckpeTHa MaTeMaTHKa 4+4%* 0531
2.| 99 ESEI 102 |MaremaTtnuka aHanm3a | 242 | 2+42% 0531
3.1 99 ESE1 201 |OcHOBM e1eKTpOTEeXHHUKE 4+3 | 4+3* 0226
4.1 99 ESE1 202 |OcHoBH padyHapcTBa 2+2 | 2+42%* 0212
5.1 99 ESE1 021 |Enrnecku je3ux 0+2 | 0+2* 0533
6.| 99 ESEI 103 |Mexanuka 3+2% 0541
7.1 99 ESEI1 104 |Dusnka 3+2% 0532
8.] 99 ESE1 105 |Matemaruuka ananuza Il 242 | 2+2% 0531
9.| 99 ESEI 203 |Teopuja eleKTpUYHUX KOIA 2+2 | 2+2* 0226

10.| 99 ESE1 204 |YBOa y €NEKTPOHUKY 342 | 2+3* 0223

11.] 99 ESE1 205 |OcHOBHM TeleKOMYHHKAIH]ja 242 | 2+2% 0224

12.1 99 ESE1 206 |OcHOBH eJeKTpOCHEPreTHKE 342 | 3+2* 0221/0222

13.| 99 ESE1 207 |EnexrpudHa Mepema 2+2 | 2+42%* 0225

14.| 99 ESE1 531 |Cucremu ayTOMaTCKOT yNpaBibamba 3+2%* 0211

15.1 99 ESE1 301 |IIpumena padyHapa y el1eKTpOeHepreTUIn 242 | 2+2% 0221

16.| 99 ESE1 302 |MuuxycTpHjcKa eneKTpoeHepreTHKa 2+2 | 2+2* 0221

17.1 99 ESE1 303 |AHanu3a eneKkTpoeHepreTCKuX cucreMa 3+1 [ 3+1* 0221

18.| 99 ESE1 304 |Eneprercka enekTpoHuKa 242 | 24+2%* 0222

19.| 99 ESE1 305 |Enexkrpuune Mammae 3+2 [ 242%* 0222

20.| 99 ESEI1 208 |EnexTpomarseruka 3+3% 0226

21.1 99 ESEI1 306 [MepHu cuctemMu y €l1eKTpOeHEpreTHLIN 3+3%* 0225

22.1 99 ESE1 307 |Pa3Boana mocrpojema 2+2 | 3+2%* 0221

23.1 99 ESEI 361 [MozenoBamwe eleKTPUYHUX MaIlInHA 242 | 2+2%* 0222

24.|1 99 ESEI1 362 |HMcnuTtHBame eIeKTPUYHUX MallliHa 2+2 | 1+3* 0222

25.| 99 ESE1 363 |[IpumeHa MUKPONpPOLIECOPa Y €HEPreTuii 2+2 | 2+2% 0222

26.| 99 ESE1 431 |MmmyncHa 1 AUTHTATHA IEKTPOHCKA KOla 2+2 | 2+2% 0223

27.1 99 ESEI1 364 |EnexTpoMOTOpHY NOTOHHU U peryJiammja 3+2 | 3+3* 0222

28.| 99 ESE1 365 E:;iz;:;;(i CIICKTPORHK y TOTOHY 1 3+3%* 0222

29.1 99 ESEI1 366 |YnpaBibame eHEPreTCKUM MpeTBapaunma 3+3%* 0222

30.{ 99 ESE1 308 |TexHuka BUCOKOT HAaIllOHa 3+3* 0221

31.| 99 ESE1 022 |Coumornoruja Hayke 2+0* 0533

32.| 99 ESE1 375 |[Aurutomcku pajg 30+0* 0222

33.| 99 ESE1 379 |Ctpyuna mpaxca 0+8* 0222

Viynan Heziesbin $or dacoa: 12+13|14+13|14+12|13+13(15+11{14+12(13+13|13+13| 14+12| 30+0
25 27 26 26 | 26 | 26 | 26 | 26 26 30
bpoj ucnura: 1 6 0 6 1 6 1 5 5 1

O3naka (*) mopex Opoja 4acoBa 03HaYaBa CEMECTap y KOME Ce I0JIaXKe HCIUT U3 JaTor IpeaMeTa.
Hamnomena: CtyneHT je o6aBe3aH Aa y TOKy CTyIuja ypaIy ABa IIpojeKTa U3 IIpeaAMeTa 0J] 3Hadaja 3a CMep.



YHUBEP3UTET ¥ HOBOM CAJTY Taya
DaKkyJaTeT TEXHHYKUX HAYKA 1999.09.30.
EJieKTpoTeXHUKA M Pa4YyHApPCTBO
HACTABHMU IIVTAH Crpana: 2

Oncex: EHEPI'ETUKA, EJIEKTPOHUKA U TEJIEKOMYHUKAILIUJE

Cwmep: EJIEKTPOEHEPI'ETHUKA
P6 Iudpa Ipeamer I I 1T v v vI | vIl | vl | IX X Karenpa
1. | 99 ESEl1 101 |[uckpeTHa MaTemMaTHKa 4+4* 0531
2. [ 99 ESEI1 102 [Maremaruuka aHanu3a | 2+2 | 2+42%* 0531
3.1 99 ESE1 201 |OcHOBM eneKTpOTEXHHKE 4+3 | 4+3%* 0226
4. | 99 ESE1 202 |OcHoBH pauyHapcTBa 242 | 2+42% 0212
5.1 99 ESE1 021 |Enrnecku je3uk 0+2 | 0+2* 0533
6. | 99 ESE1 103 |Mexanuxa 3+2% 0541
7.1 99 ESE1 104 |®uzuxa 3+2% 0532
8. | 99 ESE1 105 (MatemaTnuka ananu3za Il 242 | 2+42%* 0531
9.1 99 ESE1 203 |Teopuja eneKTpUIHUX KOJIa 242 | 2+2%* 0226
10.] 99 ESE1 204 |YBoa y €1€KTPOHUKY 3+2 | 2+43* 0223
11.] 99 ESE1 205 |OcHOBH TenekOMyHHUKaILHja 242 | 2+42% 0224
12.]1 99 ESE1 206 |OcHOBHU €1€KTPOCHEPreTuKe 3+2 | 3+2% 0221/0222
13.] 99 ESE1 207 |EnexrpuuHa Mepema 2+2 | 2+42% 0225
14.1 99 ESE1 531 |Cucremu ayToMaTcKOr yrpaBibatba 3+2% 0211
15.1 99 ESE1 301 |IIpumena pauyHapa y eJIeKTpOeHEepreTUIIN 242 | 242* 0221
16.] 99 ESE1 302 |Munycrpujcka eleKTpoeHepreTHKa 2+2 | 2+2%* 0221
17.1 99 ESE1 303 |Ananu3a eleKTpOSHEPreTCKHX CUCTeMa 341 | 3+1* 0221
18.] 99 ESE1 304 |Eneprercka eleKTpOHHKa 2+2 | 2+2%* 0222
19.] 99 ESE1 305 |Enexrpu4He mMammHe 3+2 | 2+2%* 0222
20.| 99 ESE1 208 |EnexrpomarueTnka 3+3* 0226
21.| 99 ESE1 307 |Pa3Boana mocTpojema 2+2 [ 3+2% 0221
22.1 99 ESE1 381 |Pagynapcke MeTozie y €IeKTPOCHEPreTHIIN 2+2 | 2+3* 0221
23.1 99 ESE1 382 |MozenoBame y eIeKTpOeHEePreTHIIN 3+2 | 2+42% 0221
24.1 99 ESEI1 383 |I[Inanupasse, excruioaraimja u yrpassbambe EEC 3+2 | 2+42% 0221
25.1 99 ESE1 384 |AucTpuOyTHBHU CUCTEMU 2+2 | 2+42* 0221
26.| 99 ESEI 385 |PenejHa 3amrura 242 | 2+42%* 0221
27.1 99 ESE1 022 |Commonoruja Hayke 2+0* 0533
28.1 99 ESE1 306 |MepHu cUCTEMH y €JIeKTPOCHEPIeTHII 3+3* 0225
29.1 99 ESE1 308 |TexHuka BHCOKOT HAaIlOHA 3+3* 0221
30.| 99 ESE1 386 ;;’C‘fﬁ;g;‘;:ggfﬁg‘;f;“ cuerem 442% 0221
31.| 99 ESE1 387 S;iﬁ?jg:jgf:;‘;od’“ep“ ¥ 442 0221
32.| 99 ESE1 395 |dunomcku pan 30+0* 0221
33.| 99 ESEI1 399 |CrpyuHa npakca 0+8* 0221

Viynan nesesmii hor vacosa: 12+13|14+13|14+12{13+13 [15+11|14+12|14+12{13+13({16+10| 30+0
25 27 | 26 | 26 | 26 26 26 | 26 | 26 30
Bpoj ncnura: 1 6 0 6 1 6 0 6 5 1

O3naka (*) nopen Opoja yacoBa 03Ha4YaBa CEMECTAP Y KOME Ce MOJIayKe UCIIUT U3 JAATOT MpeMeTa.

Hamnomena: CtyneHT je o6aBe3aH Aa y TOKy CTyIuja ypaly ABa IIpojeKTa U3 IIpeaAMeTa 0J] 3Hadaja 3a CMep.



YHUBEP3UTET Y HOBOM CAY
DaKyJTeT TEXHUYKUX HAYKa flatyw: 1999.09.30.
EJieKTpoTeXHUKA M Pa4YyHApPCTBO
HACTABHU IIVIAH Crpana: 3
Ouncex: EHEPI'ETHUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIUJE
Cmep: TEJIEKOMYHUKALIAJE
P6.| Iudpa Ipeamer I 11 mr [ IV | vV | VI | VII | VIII | IX X Karenpa
1. | 99 ESE1 101 |/luckpeTHa MaTemMaTHKa 4+4%* 0531
2. | 99 ESE1 102 |Maremaruuxa anamsa | 242 | 242% 0531
3. |99 ESEI 201 |OcHoBH enekTpoTexHuKe 4+3 | 4+3% 0226
4. | 99 ESE1 202 |OcroBu pauyHapcTBa 242 | 2+2% 0212
5. |99 ESEI 021 |Enrnecku jesux 0+2 | 0+2% 0533
6. | 99 ESE1 103 |Mexanuxa 3+2% 0541
7. | 99 ESE1 104 |®usuka 3+2% 0532
8. | 99 ESE1 105 |Maremarnuka ananusa Il 242 |242% 0531
9. | 99 ESEI 203 | Teopuja eneKTpuuHmX Kona 242 | 2+42% 0226
10.| 99 ESE1 204 | YBoJ y €/I€KTPOHHUKY 3+2 | 2+3%* 0223
11.| 99 ESE1 205 | OcHOBH TenekoMyHHKaLHja 242 | 2+42% 0224
12.| 99 ESE1 206 | OcHOBH eeKTpoeHepreTHKe 3+2 | 3+42% 0221/0222
13.| 99 ESE1 207 | Enexrpnuna mepema 242 | 2+42% 0225
14.| 99 ESE1 141 |Cnyuajuu npouecu 3+3* 0531
15.1 99 ESE1 401 | Mukponpoliecopcka eeKTpoHuKa 2+2 | 2+2% 0223
16.| 99 ESE1 402 | lururanua o6pasa curuana 242 |2+2% 0224
17.1 99 ESE1 461 | lururanse TeaekoMyHUKaIHje 2+2 | 242% 0224
18.]| 99 ESE1 462 | Teopuja unpopmaiyja 1 KOMyHUKaIMja 2+2 | 2+2% 0224
19.] 99 ESE1 583 |IIporpamupame 1 NporpaMCcKH je3ULn 2+2 | 2+2% 0212
20.| 99 ESE1 208 | Enextpomaraeruka 34+3* 0226
21.| 99 ESEI1 463 | O6pana 6MOMEIMIIMHCKUX CUTHAJIA 3+3%* 0224
22.| 99 ESE1 464 | MepHuu cuctemu y TeJIeKOMyHHKALHjaMa 242 | 242% 0225
23.| 99 ESE1 465 |Panuo koMyHuUKaIuje 2+2 | 2+2%* 0224
24.|1 99 ESEI1 466 | TenekoMyHHUKAIIMOHE MPEXKE U KOMYyTaIHja 2+2 | 2+2%* 0224
25.|1 99 ESEI1 467 |Pauynapcke KOMyHHUKalje 2+2 | 2+2%* 0224
26.| 99 ESE1 584 g;gfggzﬁz:}zgama” MeTone 242 | 2+42% 0212
27.1 99 ESE1 468 | TeneBusuja u qurutanHa odpaga ciIuke 2+2 | 242% 0224
28.| 99 ESE1 469 | Akycrtuka n obpaja ayjuo CUTHaJIA 2+2 | 242% 0224
29.| 99 ESE1 022 | Conmosnoruja Hayke 2+0* 0533
30.| 99 ESEI 470 | Ontnuke komyHuKaumje 3+3% 0224
31.| 99 ESE1 471 | Texnuke kozoBara 3+3% 0224
32.| 99 ESE1 472 |IIpojekToBame KOMyHHKAIHOHNX CHCTEMa 2+2% 0224
33.| 99 ESE1 475 | Aunuiomcku paj 30+0* 0224
34.| 99 ESE1 479 | Crpyuna npakca 0+8* 0224
Viyman Heemui dom sacosa: 12+13|14+13|14+12|13+13|13+13|13+13|13+13({14+14|14+12| 30+0
25 | 27 | 26 | 26 | 26 | 26 | 26 | 28 26 30
bpoj ucnura: 1 6 0 6 1 6 1 5 6 1

O3naka (*) mopen O6poja yacoBa 03HauUaBa CEMECTap y KOME ce MoJIayKe UCIIUT U3 AATOT MpeaAMeTa.
Hamomena: CtyzaeHT je o0aBe3aH /1a y TOKY CTyAHja YpaIul IBa IPOjeKTa U3 MpeaMeTa Off 3Hadaja 3a cMep.



YHUBEP3UTET Y HOBOM CAlY

daKyJaTeT TEXHHYKHUX HAyKa
EjeKTPOTeXHHKA U PaYyHAPCTBO

HACTABHMU IIJIAH Crpana: 4
Oncex: EHEPI'ETUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIUJE

Hatym: 1999.09.30.

Cmep: MUKPOPAYYHAPCKA EJIEKTPOHHUKA

P6. udpa Ipenmer I 11 m ([ Iv | vV | VI | VII |VIII| IX X Karenpa
1. | 99 ESE1 101 |/luckpeTHa MaTemMaTHKa 4+4* 0531
2. | 99 ESEl 102 [Maremaruuka aHanusa | 2+2 | 2+2%* 0531
3. [ 99 ESE1 201 |OcHOBH elIeKTPOTEXHUKE 4+3 |4+3* 0226
4. | 99 ESE1 202 |OcHOBM pauyHapcTBa 2+2 | 2+2%* 0212
5.1 99 ESE1 021 |Enrmecku je3ux 0+2 | 0+2* 0533
6. | 99 ESE1 103 |Mexanuka 3+2% 0541
7.1 99 ESE1 104 |®uzuxa 3+2% 0532
8.1 99 ESEIl 105 [Maremaruuka aHanu3a II 242 |2+2%* 0531
9.1 99 ESEI1 203 |Teopuja eneKTpu4HUX Ko 2+2 | 2+2% 0226
10.| 99 ESE1 204 |YBox y €1eKTPOHUKY 3+2 [2+43%* 0223
11.] 99 ESE1 205 |OcHOBH TeeKOMYHHUKAILIH]ja 2+2 | 2+2% 0224
12.] 99 ESE1 206 |OcHOBU eleKTpOeHEepreTHKe 3+2 [3+2* 0221/0222
13.| 99 ESE1 207 |Enexrpu4na Mepema 242 | 242% 0225
14.] 99 ESE1 481 |/luckpeTHH CUCTEMH U aITOPUTMH 3+3% 0223
15.| 99 ESEI 581 |OcHOBM cHCTeMa ayTOMAaTCKOT yIIPaBIbarba’ 2+2% 0211
16.| 99 ESE1 401 |Mukponpolecopcka eIeKTpoHuKa 2+2 | 2+2%* 0223
17.| 99 ESE1 402 |/lurutansa o6pana cursana ' 242 | 2+2%* 0224
18.| 99 ESE1 482 |MmmnyJsicHa 1 JururajiHa eJIeKTpOHCKa KoJla 2+2 | 242% 0223
19.] 99 ESE1 483 |MukpoeiaekTpoHCKe KOMIIOHEHTE M KOJIa 2+2 | 242% 0223

20.| 99 ESE1 583 |IIporpamuparme ¥ IpOrpaMCcKH je3HIH 242 | 242% 0212

21.| 99 ESE1 484 |[ururanna oOpasa curHaia 2 242% 0224

22.| 99 ESE1 208 |Enexrpomarueruka 3+3* 0226

23.| 99 ESE1 582 |Crpykrype nojaTaka 1 METO/IE IPOrpaMupamba 3+3* 0212

24.| 99 ESE1 485 |MuxpoenekTpoHuKa 2+2 [3+2* 0223

25 | 99 ESE] 486 MukpopadyHapCKH MEPHO-aKBU3HIIHOHH 242 |240% 0225

CHCTEMHU

26.| 99 ESE1 487 |YnpaBibauka v MpoIecHa eJIeKPOHNKa 2+2 | 3+2* 0223

27.| 99 ESE1 488 |Pauynapcka elneKTpoHHKa 2+2 [242* 0223

28.| 99 ESE1 585 |Mpexe pauyHapa 2+2 [2+42* 0213

29.| 99 ESE1 341 |Eneprercka eneKTpoHHKa 2+2* 0222

30.] 99 ESE1 022 |Couuosnoruja Hayke 2+0* 0533

31.] 99 ESE1 489 |PauyHapcko MpojeKTOBambE €ISKTPOHCKUX KOJIa 3+3%* 0223

32| 99 ESE1 490 MukpopauyHapcKy CUTEMH 3a pajl y peaJHoM 210 0223

BpeMeHy
33.]1 99 ESEI 491 |Mexarponuka 2+2% 0223/0182
34.1 99 ESE1 492 |OnroenexTpoHuKa 3+3%* 0223
W360pHu npeamer:
99 ESE1 587 |Opranunsanuja u ynpaBbambe MaluM 0181
npey3ehnma
35.1 99 ESEI 586 |IIpojekToBame HAMEHCKUX pauyHApPCKUX 2+2% 0213
CTpyKTypa
99 ESEI 588 lepaBn)aP'Le TEXHUYKUM CUCTEMUMA U 0182
HHJIyCTpHjCKa poOOTHKA
36.| 99 ESEI1 495 |lumiomcku paj 30+0* 0223
37.]1 99 ESE1 499 |Crpyuna npakca 0+8* 0223

12+13|14+13|14+12(13+13(13+13|13+13|13+13|14+12(14+12 30+0
25 | 27 | 26 | 26 | 26 | 26 | 26 | 26 | 26 30

Bpoj ucrura: 1 6 0 6 2 6 1 6 6 1

VkynaH HeaesbHl GOHA YacoBa:

Osnaxka () ciymajy cryneHTH Koju ¢y yrnucanu mxoscke 1999/2000 roaune

Osuaka (*) ciyiajy CTyIeHTH Koju Cy ymucanu oj mkoncke 2000/2001 roxuue

O3naka (*) mopen Opoja yacoBa 03HA4YaBa CEMECTAP Y KOME CE MOJIAXKe UCIIUT U3 JAATOT MPEAMETA.
Hamomena: CtyzneHT je o0aBe3aH /1a y TOKY CTyZHja ypaIu IBa IPOjeKTa U3 MpeaMeTa Off 3Hadaja 3a cMep.



UNIVERSITY OF NOVI SAD

Faculty of Technical Sciences
Electrical and Computer Engineering

Date: 1999.09.30.

CURRICULLUM OUTLINE

Page: 5

Department: POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING

Course: POWER ELECTRONICS AND MACHINES

No

Code

Subject 1 I I v \Y% VI

VII | VIII | IX X

99 ESEI 101

Discrete Mathematics 4+4%*

99 ESEI1 102

Mathematical Analysis I 2+2 | 242%

99 ESEI1 201

Fundamentals of Electrical Engineering 4+3 | 4+3%*

99 ESE1 202

Fundamentals of Computing 2+2 | 242%

99 ESEI1 021

English Language 0+2 | 0+2%*

99 ESEI 103

Mechanics 342%

99 ESE1 104

Physics 3+2%

99 ESEI 105

Mathematical Analysis II 2+2 | 2+2%*

Al Bl Bl BN IRl Pl Il El B

99 ESEI1 203

Circuit Theory 242 | 2+2%*

_.
e

99 ESE1 204

Introduction to Electronics 3+2 | 2+3*

—
—_

.| 99 ESEI 205

Communications Principles 2+2 | 2+2%*

._
»

99 ESE1 206

Fundamentals of Electric Power Engineering 3+2 | 3+2%

.| 99 ESEI1 207

Electrical Measurement 242 | 24+2%*

99 ESEI 531

Theory of System Control 3+2%

.| 99 ESEI 301

Computer Application in Power Engineering 2+2 | 2+2%

99 ESE1 302

Industrial Power Engineering 2+2 | 242%

99 ESEI1 303

Power Systems Analysis 3+1 | 3+1*

99 ESEI1 304

Power Electronics 242 | 242%*

.| 99 ESEI 305

Electrical Machines 342 | 242%*

99 ESE1 208

Electromagnetics 3+3%*

21.

99 ESE1 306

Measuring Systems in Power Engineering

3+3*

22.

99 ESE1 307

Power Plants and Stations

2+2 | 3+2*

23.

99 ESEI 361

Modelling Electrical Machines

242 | 2+2%

24.

99 ESE1 362

Testing of Electrical Machines

242 | 143*

25.

99 ESEI1 363

Microprocessor Application in Electric Power
Engineering

2+2 | 2+2*

26.

99 ESEI 431

Pulse and Digital Electronic Circuits

242 | 242*

217.

99 ESE1 364

Electric Drives and Control

3+2 | 3+3*

28.

99 ESEI 365

Power Electronics in Drive and Industry

3+3*

29.

99 ESE1 366

Power Converters Control

3+3*

30.

99 ESE1 308

High Voltage Technique

3+3*

31

99 ESE1 022

Sociology of Science

2+0*

32.

99 ESEI 375

Graduation Exam

30+0*

33.

99 ESEI1 379

Professional Practice

0+8*

Total number of hours per week:

12+13|14+13|14+12(13+13|15+11{14+12
25 27 26 26 | 26 26

13+13|13+13|14+12| 30+0
26 26 26 30

Number of exams: 1 6 0 6 1 6

1 5 5 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



UNIVERSITY OF NOVI SAD

Faculty of Technical Sciences
Electrical and Computer Engineering

CURRICULLUM OUTLINE Page: 6

Date: 1999.09.30.

Department: POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING

Course: POWER ENGINEERING

No Code Subject I 1I III v \% VI | vII | VIII | IX X
99 ESE1 101 |Discrete Mathematics 4+4*
99 ESE1 102 |Mathematical Analysis I 2+2 | 242*
99 ESE1 201 |Fundamentals of Electrical Engineering 4+3 | 4+3*
99 ESEI1 202 |Fundamentals of Computing 2+2 | 242*
99 ESE1 021 |English Language 0+2 | 0+2*
99 ESE1 103 [Mechanics 3+2%
99 ESEI 104 |Physics 3+2%
99 ESEI1 105 |Mathematical Analysis II 242 | 2+2%
99 ESEI 203 |Circuit Theory 242 | 242%*
99 ESEI1 204 |Introduction to Electronics 342 | 243*
.| 99 ESE1 205 |[Communications Principles 242 | 242%*
12.] 99 ESE1 206 |Fundamentals of Electric Power Engineering 342 | 3+2*
13.] 99 ESEI 207 |Electrical Measurement 242 | 24+2%*
14.] 99 ESE1 531 |Theory of System Control 3+2%
15.] 99 ESE1 301 [Computer Application in Power Engineering 2+2 | 2+2%
16.| 99 ESE1 302 |Industrial Power Engineering 2+2 | 2+2%
17.] 99 ESEI1 303 [Power Systems Analysis 3+1 | 3+1*
18.] 99 ESE1 304 |Power Electronics 242 | 2+2%*
19.] 99 ESE1 305 |Electrical Machines 3+2 | 2+2%*
20.| 99 ESE1 208 |Electromagnetics 3+3%
21.| 99 ESE1 307 |Power Plants and Stations 2+2 | 3+2%*
22.| 99 ESE1 381 |Computer Methods in Power Engineering 2+2 | 2+43*
23.| 99 ESE1 382 [Modeling in Power Engineering 3+2 | 2+42%
24.| 99 ESE1 383 |Planning, Operation and Control of Power Systems 3+2 | 2+42%
25.| 99 ESEI 384 |Distribution Systems 242 | 2+42%
26.| 99 ESE1 385 |Protective Relaying 242 | 2+42%
27.1 99 ESE1 022 |Sociology of Science 2+0*
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28.| 99 ESE1 306 |[Measuring Systems in Power Engineering 3+3%

29.| 99 ESE1 308 |[High Voltage Technique 3+3%

30.| 99 ESEI1 386 |Technical Information System of Distribution Networks 4+2%

Special Software Packages for Power and Distribution

*
Networks 442

31.| 99 ESE1 387

32.] 99 ESEI 395 |Graduation Exam 30+0*
33.] 99 ESEI1 399 |Professional Practice 0+8%*

12+13|14+13 {14+12(13+13|15+11{14+12|14+12|13+13{16+10| 30+0
25 27 26 | 26 26 26 26 26 26 30

Total number of hours per week:

Number of exams: 1 6 0 6 1 6 0 6 5 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



UNIVERSITY OF NOVI SAD
Faculty of Technical Sciences Date:1999.09.30.
Electrical and Computer Engineering
CURRICULLUM OUTLINE Page: 7

Department: POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING

Course: COMMUNICATIONS
No Code Subject I 1T I v \% VI | vII | VIII | IX X
1. | 99 ESE1 101 |Discrete Mathematics 4+4*
2.1 99 ESE1 102 (Mathematical Analysis I 2+2 | 242%
3.1 99 ESE1 201 (Fundamentals of Electrical Engineering 4+3 | 4+3%*
4. | 99 ESE1 202 |Fundamentals of Computing 2+2 | 2+2%*
5.1 99 ESE1 021 |English Language 0+2 | 0+2%*
6. | 99 ESE1 103 [Mechanics 3+2%
7. | 99 ESE1 104 [Physics 3+2%
8. | 99 ESE1 105 |Mathematical Analysis 11 2+2 | 242%
9. | 99 ESEI1 203 |Circuit Theory 242 | 242%
10.| 99 ESE1 204 |Introduction to Electronics 342 [ 2+43%*
11.] 99 ESE1 205 |Communications Principles 242 | 2+2%*
12.| 99 ESE1 206 |Fundamentals of Electric Power Engineering 342 | 3+2*
13.| 99 ESE1 207 |Electrical Measurement 242 | 242%
14.| 99 ESE1 141 |Stohastic Processes 3+3*
15.| 99 ESE1 401 |Microprocessor Electronics 2+2 [ 2+42%*
16.| 99 ESE1 402 |Digital Signal Processing 2+2 [ 2+42%*
17.1 99 ESE1 461 |Digital Communications 242 | 2+2%
18.| 99 ESE1 462 |Information and Communication Theory 2+2 [ 2+42%*
19.| 99 ESE1 583 |Programming and Programming Languages 2+2 [ 2+42%*
20.| 99 ESE1 208 |Electromagnetics 3+3%
21.| 99 ESEI1 463 |Biomedical Signal Processing 3+3*
22.| 99 ESE1 464 |Measurement Systems in Communications 242 | 2+2%*
23.] 99 ESEI1 465 |Radio Communications 2+2 | 2+2%
24.1 99 ESE1 466 |Communication System Design 2+2 | 2+2%
25.| 99 ESE1 467 |Data Communications 242 | 242*
26.| 99 ESE1 584 |Data Structures and Programming Techniques 2+2 | 2+42%
27.1 99 ESE1 468 | TV and Digital Image Processing 242 | 2+42%*
28.| 99 ESEI1 469 |Acoustics and Audio Signals Processing 242 | 2+2%*
29.1 99 ESE1 022 |Sociology of Science 2+0*
30.| 99 ESE1 470 |Optical Fiber Communications 3+3%*
31.| 99 ESEI1 471 |Encoding Techniques 3+3%*
32.] 99 ESE1 472 |Communication System Design 2+2%*
33.] 99 ESEI1 475 |Graduation Exam 30+0*
34.1 99 ESE1 479 |Professional Practice 0+8*

Total number of hours per week: 12+13|14+13|14+12|13+13|13+13|13+13|13+13|14+14|14+12| 30+0

25 27 | 26 | 26 | 26 | 26 | 26 | 28 | 26 30
Number of exams: 1 6 0 6 1 6 1 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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Department: POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING

Course: MICROCOMPUTER ELECTRONICS

No Code Subject

II

I

v

VI

VII

VIII

IX

99 ESEI1 101 |Discrete Mathematics

4+4%

99 ESEI1 102 |Mathematical Analysis I

2+2

2+42%

99 ESEI1 201 |Fundamentals of Electrical Engineering

4+3

4+3%

99 ESEI1 202 |Fundamentals of Computing

2+2

2+42%

99 ESE1 021 |English Language

0+2

0+2*

99 ESEI 103 |Mechanics

3+2%

99 ESE1 104 |Physics

3+2%

99 ESEI1 105 |Mathematical Analysis II

2+2

2+2%

99 ESEI 203 |Circuit Theory

2+2

2+2*

.| 99 ESE1 204 |Introduction to Electronics

3+2

2+3*

Zla|e|e||a|w| s e |-

.| 99 ESE1 205 |[Communications Principles

2+2

2+2%

_
i

99 ESE1 206 |Fundamentals of Electric Power Engineering

3+2

3+2%

—
W

.| 99 ESE1 207 |Electrical Measurement

2+2

2+2%

=
b

99 ESE1 481 |Discrete Systems and Algorithms

3+3*

—
W

.| 99 ESE1 581 [Theory of System Control*

2+2%

_.
A

99 ESEI1 401 |Microprocessor Electronics

2+2

2+42%

_
>

99 ESE1 402 |Digital Signal Processing'

2+2

2+2%

_.
*

99 ESEI1 482 |Pulse and Digital Electronic Circuits

2+2

2+2%

._
v

99 ESE1 483 |Microelectronics Components and Circuits

2+2

2+2%

%)
e

99 ESEI1 583 |Programming and Programming Languages

2+2

2+2%

5]
—_

.| 99 ESE1 484 |Digital Signal Processing

2+2%

N
NS}

.| 99 ESE1 208 |Electromagnetics

3+3*

N
(5]

.| 99 ESE1 582 |Data Structures and Programming Techniques

3+3%*

[S)
>

99 ESEI 485 |Microelectronics

242

3+2%

Microcomputer Based Measurement and Acquisition

25.1 99 ESE1 486
Systems

242

24+2%

26.| 99 ESEI1 487 [Process Control Electronics

2+2

342%

27.| 99 ESE1 488 |Computer Electronics

242

2+2%

28.| 99 ESE1 585 |Computer Networks

242

242%

29.| 99 ESE2 341 |Power Electronics

2+42%

30.| 99 ESE1 022 |Sociology of Science

2+0*

31.| 99 ESE1 489 |Computer-Aided Design of Electronic Circuits

3+3%

32.| 99 ESE1 490 |Embedded Microcomputer Systems

2+42%

33.1 99 ESE1 491 |Mechatronics

2+2%

34.] 99 ESEI1 492 |Optoelectronics

3+3*

Optional subject:

99 ESE1 587 |Small Business Organization and Management

99 ESE1 586 |Dedicated Computer Structures Design

99 ESEI1 588 |Control of Technical Systems and Industrial Robotics

35.

2+2%

36.| 99 ESE1 495 |Graduation Exam

30+0*

37.1 99 ESE1 499 |Professional Practice

0+8*

Total number of hours per week:

12+13
25

14+13
27

14+12]
26

13+13
26

13+13
26

13+13
26

13+13
26

14+12]
26

14+12,
26

30+0
30

Number of exams:

1

6

0

6

2

6

1

6

6

CODE (") attended by student enrolled in 1999/2000 academic year.
CODE (%) attended by student enrolled since 2000/2001 academic year.

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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®@akyarter TexHnukux Hayka * Faculty of Technical Sciences
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U PaYyHapCcTBO *

Hatym * Date:
1999.09.30.

Engineering

HACTABHH ITPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 10

Oncex*Department: EHEPI'ETHUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIUJE *
POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Mpeamer*Subject: EHTJIECKUA JE3UK
99 ESE1 021 ENGLISH LANGUAGE
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [penaBama Bexo6e Semester Lectures Practices
I 0 30(A) I 0 30(A)
11 0 30(A) 11 0 30(A)

Cagpaxaj / cTpyKTypa nmpeamMera:
e OOpama oxmpehenor Opoja TekcTOBa Be3aHHX 3a
CTPYKY.

e Vmo3HaBame  CTyOCHaTa ca  CHeONU()UIHIM
CTPYKTypaMa TeXHUYKOT je3UKa.
e [IpommpuBame BOKabymapa TEXHUIKUM

TEPMUHUMA.
e Kopumheme cTpyuHe nurepaType 1 peUHHUKa.
e Cucremarusauyja rpamatuuke rpahe:

— Bpemena

—  Kowmgunmonanse,
peyeHuie

BPEMCHCKC H©  PpCIAaTUBHC

—  VYmotpeba maprunuia, "HQUHATHBA U TEPyHIIA
— IlacuBHE KOHCTpYKUHjE

— MmuoxuHa HNMEHHIIA CTPAHOT ITOPEKIIA.

Contents / Structure of the subject:

e Reading comprehension of a certain number of
technical texts related to the field of study.

e Special characteristics of techincal discourse.
e Extension of tehnical vocabulary.
e The use of tehnical literature and dictionaries.
e Sistematization of grammar:
—  tense system
— conditional , time, and relative sentences
— the use of participles, infinitive and gerund
—  passive voice

—  foreign plurals.

IlpeaucnurtHe ob6aBe3e: -

Preexam duties: -

OO0/ HAacTaBe M HAYUH MPOBepe 3HAbA:

e Aynutopae BexOe (A); Koncynramnuje.

e Ucnur je nucmenu u ycMmenu. [lucmenn geo ncnura
j€ enmMMHUHaTOpaH.

e Orena ucnura ce GopMHpa Ha OCHOBY ycHexa W3
MICMEHOT ¥ YCMEHOT JIeJa UCIIHTA.

Mode of studies and evaluation:

e  Auditory practices (A); Consultations.

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

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

Jluteparypa*Literature:

1. Pe4HHIHN ONIITH U CTPYYHU
2. T'pamaTHKa eHITIECKOT je3uKa
3. 36upka TekcroBa —Ckpunra
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Oncex*Department: EHEPI'ETHKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIAJE *
POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Mpeamer*Subject: COIMOJIOI'NJA HAYKE
99 ESE1 022 SOCIOLOGY OF SCIENCE
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexoe Semester Lectures Practices
IX 30 0 IX 30 0

Cappixaj / cTpykTypa npeagMera:

CBecT U ca3Hame. Je3UK U ca3Hame. 3paBopa3yMCKO Ca3Hambe.
YMmerHnuko caszHame. Dunozodeko cazHame. Mpeororuja.
OcobuHe Hay4yHOT ca3Hamba; O0jeKTHBHOCT, IIPELH3HOCT,
OIIUTOCT M cHcTeMaTHuHocT. Hayuyna Tteopuja. Hayuxu
3akoHu. HayuHo o6jammeme. VcTpaxuBame © Teopuja.
Meroznonoryja HaydyHOr HCTpakuBama. HaydHa erTuka.
Jpyursene ¢GyHKIMje HAy4YHOT Ca3Hamba: MPAaKTHIHO
TEXHUYKO Ca3Hame, IPYIITBEHO HHTEIPATUBHO Ca3Hambe, U
CaMOCBECHO  ca3Hame. Hacrajame  MoOJepHE  Hayke:
opraHmzanyja Hayke 100 15 Beka, HaydHa pPEBOJyIH]a,
CTBapame HOBOI' [IOTJIe/a Ha CBET, CTBAPAbE HOBOT MPUCTYIIA U
MeTozie MCTpaxkuBama. OpraHumsanuja Hayke on 15 Beka:
HacTajalbe  yYHHUBEp3UTETa, aKajgeMHja, HCTPaKMBAUYKUX
WHCTUTYTa M TEXHHWYKHX (akynarera. JIPYIITBEHH CHCTEM H
pa3Boj Hayke: pa3Boj HayKe Ipe KalkTali3Ma, Pa3Boj HAyKe Yy
KaluTaaum3My Uy couujanusmy. OONUIM U CpecTBa MIKpebha
uaeja u 3HabA. OrpaHnuema  pas3Boja HayKe:
HE3aMHTEPECOBAHOCT enuTa W meH3ypa. OcobuHe W 00IHIN
TEXHUYKOT CasHamwa. YTHIE] [IPYIITBCHHX YCIOBa Ha
HCTOPHjCKH Pa3BOj TEXHHUKE: EHEeprHja, CPeJICTBA MPOU3BOAILE,
MarepHjain, KOMyHHKalHWja, BOjHa HHAYCTpHja, JoMahMHCTBa.
IMoBe3anocT Hayke W TexHuke. KapakTepucTHKe HHOBAIHja.
W3Bopr wuHOBanMja W IIHPEHE TEXHUYKUX HHOBAIMja.
CrBapaony TEXHMYKOI 3HAWbAa: 3aHATINjEe, HMHOBATOPH M
TEXHHYKa MHTeNureHnuja. OpraHuszanuja HaykKe y MOJCPHOM
npymtBy. Hay4yna nonutika. Hayunn norenuujan. M3Bopu u
obmuiM QuHaHCHpaka HayyHOr paja. PesyiraTd HaydHO
HCTPaXUBAYKOT pajia: Opoj mareHaTa M MHICKC LUTHPAHOCTH.
VTHIa] HAyKe M TEXHHKE Ha MPOAYKTHBHOCT M JAPYIUTBEHH
pa3Boj. JpyIuTBEeHH I0JIOXKA] U YJIOTa HAy4YHHKA ¥ HHXKEHhepa y
MOZEPHOM JpYyITBY. HKemepcKa eTrka.

Contents / Structure of the subject:

Consciousness and knowledge. Language and knowledge.
Common sense. Art knowledge. Philosophical knowledge.
Ideology. Characteristics  of scientific ~ knowledge:
objectiveness, preciseness, generality, sistematicness.
Scientific theory. Scientific law. Scientific =~ explanation.
Research and theory. Methodology ofscientific research.
Scientific ethics.Social functions of scientific knowledge:
practical-technical knowledge, socialy-integrated and self
conscious knowledge. Arise of modern science: science
organization up to 15 thcentury, scientific revolution, creating
a new view of the world, creating new approaches and
research methods. Organization of science since 15 thcentury:
arise of universities, academies, research institues, faculties of
engineering. Social system and development of science
:development of science before capitalism, development of
science in capitalism and socialism. Forms and means of
spreading idea and knowledge. Limits of scientific
development: disinteresed elites and censors. Characteristic
sand forms of technical knowledge. Influence of social
conditions on historical development of technics: energy,
means of production, materials, comunications, military
industry, household. Connection of science and technics.
Characteristics of inovation. Source sof inovation and
spreading technical inovation. Creators of technical knowledge:
craftsman, technical intelligence. Science organization in
modern society. Scientific policy. Scientific potential. Source
sand forms of financing scientific work. Results of scientific
research: patents, index citation. Influence of science and
technology on productivity and social development. Social
position and function of scientists and engineers in modern
society. Engineers ethics.

IIpeaucnutHe o0aBe3e: -

Preexam duties: -

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAMWA:

e IIpenaBama; Koncynranmje.

e  Hcnut ce nosaxe yCMEHO.

Mode of studies and evaluation:

e Lectures; Consultations.

e The exam is oral.

Jluteparypa*Literature:

1. P. Pagom, Conmonoruja Hayke, Stylos, Hosu Cax, 1995.
2. R. Merton, Sociology of Science, The University. of Chicago Press 1973.
3. J.D. Bernal, Science Is History, Ramsidge, Mass M.I.T. 1971.
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Oncex*Department: EHEPIETHUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIAJE *
POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Ipeamer*Subject: JUCKPETHA MATEMATHUKA
99 ESE1 101 DISCRETE MATHEMATICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexo6e Semester Lectures Practices
1 60 60(N) 1 60 60(N)

Cappixaj / cTpykTypa npeagMera: Contents / Structure of the subject:

e Penaumje u anrebapcke cTpykrype (OunapHe penauuje, | ®  Relations and algebraic structures (binary relations;

GbyHKLMje, TPYIONH, Tpyne, IPCTEHH, 110Jba, TOJINHOMH
HaJl TPOU3BOJHHMM I10JbMMA, KOHCTPYKIMja KOHAYHHX
10Jba, 110Jba PEaTHUX U KOMIUIEKCHHX OpojeBa).

Bynosa anredpa (ByioBa anre6pa, NpUHIWT AyaTHOCTH,
HOopMaJHE popme, penandje y Bynosoj anredpu, anrebpa
CJIIEKTPUYHUX KOJIa, MUHUMAIHE hopme).

Jloruka.

JluneapHa anrebpa (BekTopcka anreGpa y mpoctopy R,
AQHAINTHYKAa TEOMEeTpPHja Y JIMHEApHUM IPOCTOPHUMA,
BEKTOPCKH  IPOCTOPM M MaTpuue,  JIHMHeapHe
TpaHchopMaImje, KBaapatHe Gopme).

Teopuja rpadosa.

functions; grupoids; groups; rings; fields; polynomial over
non-finite fields; construction of finite fields; field sof 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, vector spaces and matrices,
linear transformations), Quadratic form.

Graph theory.

IpenucnutHe o0aBe3e: -

Preexam duties: -

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:

[MpenaBama; Pauyncke Bex6e (N); Koncynranuje.

Jleo rpaayBa KOjU YMHM JIOTHUKY LIEJIMHY MOXE CeE
moyaraTd y BHUAY KoJokeujyMa. Komoksujym u
HCIHT Cy MHCMeHH U ycMmeHH. KolokBujym je nmeo
ucrra. [lncMeHH 1eo je eMMHHATOPAaH.

Ouena ucnuta ce GopMHpa Ha OCHOBY ycHexa M3
KOJIOKBHjyMa, IICMEHOT ¥ YCMEHOT JieJla UCITUTA.

Mode of studies and evaluation:

Lectures;  Problem
Consultations.

solving (N)  practices;

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 muHeapHe anredpe, Yausep3uter y Hosom Cany, 1999.
2. P. lopocnoBauku, 30MpKa pelIeHNX HCITUTHUX 3a1aTaka u3 anredpe, @TH, 1998.

1.
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Oncex*Department: EHEPI'ETHUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIUJE *
POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Ipeamer*Subject: MATEMATHUYKA AHAJIN3A 1
99 ESE1 102 MATHEMATICAL ANALYSIS I
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
I 30 30(N) 1 30 30(N)
11 30 30(N) 11 30 30(N)

Cagpaxaj / cTpyKTypa nmpeamMera:

[losbe peanHuMx W KOMIUIEKCHHMX OpojeBa. Merpuukn
npoctopu. Hu3oBu (KOHBEpreHIWja HH3a, pPEaNTHHd U
KOMIUIEKCHH HU30BHU, KOMIIETHH METPHUYKH TIPOCTOPH ).
I'pannvHa BpegHOCT, HENPEKUAHOCT ¥ YyHH(OpPMHA
HerpekuaHocT (QyHkuuja. PeanHe dyHkuuje jeane
peanHe IIPOMEHJBHBE (rpaHnuHa BPEHOCT;
HENPEeKUIHOCT; yHU(pOpPMHA HENPEeKUIHOCT;
mudepeHIMjaIH  padyyH M I[pUMeHa, HeoapeheHn
HHTErpal; onpehenu HHTErpal u IIPUMEHA;
HECBOjCTBEHM uHTerpan). PeamHe QyHKuMje BuIne
peaHMX  TPOMEHJbMBHX  (TpaHMYHA  BPEIHOCT;
HETIPEKHUIIHOCT; yHHU(pOpPMHa HETIPEKHUIIHOCT;
mudpepeHIMjalHd  padyyH ©W  1npuMeHa). OOuune
mudepeHnjadHe jeAHaYMHE NPBOT W BUINET pera.
Jlnreapre nudepeHIujarHe jeqHadnHe 71-TOT pefa.

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).

IlpeaucnurtHe ob6aBe3e: -

Preexam duties: -

OO0/ HACcTaBe M HAYUH MPOBepe 3HAbA:

e [IpenaBama; Pauyncke Bex6e (N); Koncynramnmje.

e Jleo rpanyBa KOjU YMHH JIOTUYKY LEIHHY MOXKE Ce
noJiaraté y BUIy KojokBujyma. KoiokBujym je neo
ucrnuta. KoJIOKBHjyM ¥ MCIHUT Cy IIMCMEHH U
yCMEHH. YCMEHH Jieo je enmumunatopad. Oba nena
ce MOoJaXxy Yy MMCMEHO] (hopMH.

e Ounena ucrinra ce Gopmupa Ha OCHOBY ycrexa M3
KOJIOKBH]jyMa, ITMCMEHOT ¥ YCMEHOT JIeNa UCIIHTA.

Mode of studies and evaluation:

e Lectures; Problem
Consultations.

solving

(N)

practices;

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

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

JIuteparypa*Literature:

1. W. Korauesuh, H. Panesuh, ['panuunu nporecu, Stylos, Hosu Can, 1998.
2. WN. Kosaueuh, M. Hoskosuh, /ludepenumjannu pauyH peanHux GYHKIHMja jeJAHE M BHIIE DPEATHHX

npoMeHsbuBuX, byayhHocr, Hosu Cax, 1998.

3. W. Kosauesuh, M. Hoskosuh, b. Poguh, VHTerpanan pauyn peanHux (yHKIMja jefHe peajHe IPOMEHIJbUBE,

Bynyhnoct, HoBu Can, 1998.

4. B. Mapuh, U. Koaueuh, M. HoskoBuh, O6nune nudepennujanne jennaunne, bynyhaocr, Hosu Can, 1998.
5. M. Hoekoruh, b. Poguh, 1. KoBauesuh, 36mpka pemennx 3amataka u3 Marematnuke ananmse [, Byayhrocr,

Hosu Can, 1998.




EJ'IeKTpOTeXHI/IKa

U Pa4YyHAPCTBO *

YHUBEP3UTET ¥ HOBOM CAZlY * UNIVERSITY OF NOVI SAD

®@akyaTer TexHnukux Hayka * Faculty of Technical Sciences
* Electrical and Computer
Engineering

Hatym * Date:
1999.09.30.

HACTABHMU ITPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 16

Oncex*Department: EHEPIETHKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIAJE *
POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Ipeamer*Subject: MEXAHHUKA
99 ESE1 103 MECHANICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexobe Semester Lectures Practices
11 45 30(N) 1 45 30(N)

Cappixaj / cTpykTypa npeagMera:

OcnoBHH nojMoBH. Kperame, MUpOBambe, mpocTop,
BpeMe, o0jektd. OCHOBHAa KpeTama. MexaHH4YKo
JIejCTBO, CHJIa U CIIPET.

Cratuka. Besze. Cabupame cuia W CIperoea.
MomenT cune 3a ocy. PasHorexa. Tpeme.
Texumire.

Cratuka emactuynux Tena. Hamon. Jledopmarmje.
Xumoresze. 3aTe3ame M MPHUTHUCAK. XYKOB 3aKOH.
VBujame mramnoBa. [lomapHn MOMEHTH HWHEpIHje.
Capujame. CrabwiHOoCcT paBHOTEXxe. [ paHmma
cTaOMITHOCTH.

Kunemaruka. Tpajekropuja, Op3uHa U yOp3amba
Tauke. TpaHcnaTopHO KpeTame Tena. O0pTame Tena

oko oce. PaBancko kperame Tena. CIOXEHO
KpeTarmbe Tauke.
Junamuka. HbytHoBHM 3akonu. J[ludepeniujane

jenHaumHe Kperama. Mmiysc, paj ¥ moTeHIujaiHa
eHepryja cuie. [loreHunjanHe cuite. ONIUTH 3aKOHA
KpeTama MaTepujaiHe Tauke. Yaap tauke. Kpetame
TadKe y M0JbY LEHTPAIHE CHIIE.

OnmrTy 3aKOHH KpeTama CHCTeMa MaTepH)jalTHIX
Tayaka. TpaHclaTopHO KpeTame Teiaa. MoMeHT
u”epuuje. OOprame Tena oko oce. PaBaHcko
KpeTame Tena.

CrBapHa W BHpTyaJHa IoMepama. laeanmHe Bese.
I'enepanucane KoopAWHATe W TeHEpaATUCAHE CHIIE.
JlarpanskeBe jeHauMHE JApyre BPCTE.

EnexTpuuHn W €JIEKTPOMEXaHWYKH  CHUCTEMH.
JlarpamkeBe jeqHauMHE APYre BPCTE 32 EJIEKTPHUYHA
KoJa. EnexTpo-mMexaHnuku CHCTEMH.
EnexTpoMexaHHUKe aHATIOTH]E.

Contents / Structure of the subject:

Basic concepts.Motion, equilibrium, space, time,
objects. Basic motions. Mechanical action, forces
and torque.

Statics. Constraints. Addition of forces and tor-ques.
Moment of force for axis. Equilibrium. Friction.
Center of gravity.

Statics of elastic bodies. Stress. Deformations.
Hypothesis. Axially loaded rod. Hooke’s law.
Torsion of rods. Moments of inertia. Bending.
Stability of equilibrim. Borders of stability.
Kinematics. Trajectory, velocity and acceleration of
point. Translatory motion of body. Rotation of body
around axis. Plane motion. Compound motion of a
point.

Dynamics. Newtonian laws. Differential equations
of motion. Impuls, work and potential energy of
force. Potential forces. General laws for motion of
material point. Impact of point. Motion in central
force field.

General laws of motion for system of material
points. Translatory motion of body. Moment of
inertia. Rotation of body around axis. Plane motion
of body.

Real and virtual displacements. Ideal constraints.
Generalized coordinates and generalized forces.
Lagrange equations of the second kind.

Electrical and electromechanical systems. Lagrange
equations of the second kind for electrical circuits.
Electro-mechanical systems. Electro mechanical
analogy.

IIpenucnutHe o0aBe3e: -

Preexam duties: -

O0MuM HACTaBe M HAYNH MPoBepe 3HAA:

[penarama; Pauyncke Bexoe (N); Koncynranmje.

Ucnur je NMUCMCHU U YCMCHHU. IIucmennu JA€0 ucIura
je CJIIMMHUHATOPAH.

Ornena ucnura ce GopMUpa Ha OCHOBY ycHexa U3
MTICMEHOT ¥ YCMEHOT JIeJ1a HCIINTA.

Mode of studies and evaluation:

Lectures;  Problem
Consultations.

solving

N)

practices;

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

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

1.

H. C. Bykuh, T. M. AranankoBuh, Mexannka, YauBepsurer y HoBom Cany, @akynTeT TEXHUYKHX HAyKa,

Hosu Cax, 1993.
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Oncex*Department: EHEPI'ETHUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIUJE *
POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Mpeamer*Subject: OU3UKA
99 ESE1 104 PHYSICS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
11 45 12(N)+18(L) 11 45 12(N)+18(L)

Cagpaxaj / cTpyKTypa nmpeamMera:

OcHoBu Mexanuke ¢uynnga; OcHOBH (u3nke IuIazMe
(py3mja); 1 u II mpunmun tepmonuHamuke; DazHu
npena3n,; Maxwell-Boltzmann-oBa pacnonena; ®m3nuka
kuHeTHnKa;, Judysuja, MpeHOC TOIUIOTE W BHCKO3HOCT;
Tamacra u rTeomerpujcka omnrtuka; OCHOBH KBaHTHE
¢usuke; Schrodinger-oBa jeaHauMHa W NPUMEHE Ha
MeTale u MOy TIPOBOTHUKE; Fermi-Dirac-oBa
CTaTHCTHUKA M TPUMEHE Ha eJIeKTPOHCKH rac; Bose-
Einstein-oBa pacronena u npumena Ha LASER-e u
CYNEpPIPOBOIHHKE.

Contents / Structure of the subject:

Outlines of Fluid Mechanics; Outlines of Plasma
Physics; Heat and the First Law of Thermodynamics;
Entropy and the Second Law of Thermodynamics; Phase
Transitions; The Maxwell-Boltzmann’s Distribution;
Physical Kinetics; Diffusion, Transfer of Heat and
Viscosity; Physical and Geometric Optics; Outlines of
Quantum Mechanics; Schrodinger Equation and
Applications in Metals and Semiconductors; Fermi-
Dirac’s Statistics and Application on Gas of Electrons;
Bose-Einstein’s Statistics and Applications on LASER’s
and superconductors.

IIpenucnntHe 00aBe3e:
Ypahene maboparopujcke BexOe.

Preexam duties:
Carried out labs.

OO0 HACTaBe M HAYMH NIPOBEPE 3HAMA:

o IIpenaBama; Pauyncke BexOe (N); Jlaboparopujcke
BexOe (L); Koncynrammje.

e lcnut je nmucMeHu u ycMeHH. [lucMeHn geo ucnura
j€ eNMMMUHATOpaH.

e Onena ucnura ce GopMHupa Ha OCHOBY ycliexa U3
nabopaTOpHjCKUX BeXOW, MHUCMEHOT U YCMEHOT
JieJia UCTINTA.

Mode of studies and evaluation:
e  Lectures; Practices (problem solving (N), labs. (L));
Consultations.

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

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

Jluteparypa*Literature:

1. H. Mmmuacku, OcHOBH KBaHTHE U cratuctiuke ¢pusuke, ®TH, Hosu Cag, 1996.
2. M. Carapuh, ®usnka (TepmoauHaMuka U TanacHo kpetame), ®TH, Hoeu Cax, 1994.
3. O. hupuh, H. Mununcku, M. Bypuh, M. Carapuh, [Ipaktukym nadopatopujckux BexOu u3z ¢uszuke, OTH,

Hosu Can, 1998.

4. J1. hupuh, A. TlerpoBuh u npyru, 36upka pemenux 3aaaraka u3 pusuke [ u I, ®TH, Hosu Cax, 1998.
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POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING

Ipeamer*Subject: MATEMATHUYKA AHAJIM3A 11
99 ESZP 105 MATHEMATICAL ANALYSIS 11
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
III 30 30(N) III 30 30(N)
v 30 30(N) v 30 30(N)

Canp:kaj / cTpyKTypa npeaMeTa: Contents / Structure of the subject:
e  PenoBu y HOpMHPaHHUM IIPOCTOPHMA. e  Series.
e bpojuu pex. e  Numerical series-convergence and convergence tests.
e  OyYHKIMOHAJHH PEOBH. e  Power series.
e  Crenenu peoBy. e  Taylor and McLaurin series.
e JIBOCTpyKH, TPOCTPYKH, KPHBOJMHHU]CKM M TOBPINMHCKH | ¢  Integrals of vector functions (double, triple, line, surface).

HUHTCTpaL. e Theory of fields (Vector functions of one and several
e  Teopuja mosba. variables — limits; continuity; differential calculus and
e Bekropcka ¢QyHKIHMja jeAHE M BHIIE HPOMECHJBHBHUX; applications. Scalar fields — directional derivative;

rpaHUYHA BPEIHOCT; HEIMPEKUIHOCT; U3BO/. gradient; Hamilton’s operator. Vector fields — curl;
e CkajmapHa T1oJba; U3BOA Yy TIpaBlly; TIPajMjeHT; divergence; work; circulation; flux).

XaMUITOHOB OIIEpPaTop. e  Complex functions (boundary values; continuity, uniform
e Bekropcka moJeka;  pOTOp;  OMBEpreHIMja;  pax; continuity; differential calculus and application; conform

LUpKyanuja; Giykc. mapping; integrals; Taylor and Laurent’s series; residuum;
o  KommiekcHe QpyHKUHje. analytic continuation).
. FpaHHqHa BpPEIHOCT, HEIPEKUIHOCT, ﬂ]/[(i)epeH]_H/IpaH,e, L4 Laplace and Fourier transforms and application.

Wurerpain.
e TajmopoB u JlopaHoB pen, pe3uanyM. AHAJIUTHUIKO

POy KEHe.
e  KoHudopmHa npecirkaBama.
e  ®dypjeona u JlarutacoBa TpaHchOpMAaIlHja ca MpUMEHaMa.
IIpenucnutHe o0aBe3e: - Preexam duties: -
OO01MuM HACTaBe M HAYHH NPOBepe 3HAWA: Mode of studies and evaluation:

*  Ilpenasama; Pauyncke sexbe (N); Koncyrramyje. e  Lectures; Problem solving (N) practices; Consultations.

° Hcnur ce cacroju ox nBa aena u 1o: [-geo rpaguso u3 111
cemectpa, II- neo rpaaguBo u3 IV cemectpa. Ilonoxenu
IIPBH JICO je YCIIOB 3a MoJiarame apyror nena. Oo6a nena cy
nucMena u ycmena. Ilmemenu neo je enumunaropad. | ¢ The exam grade comprises the results on partial

Hcenut je mnonoxeH ako Cy moyoxKeHa oba nema. Ha exam, written and oral part of the exam.
[MUCMEHOM JIelly MCIHMTa je J03BOJBCHO KopHIinheme

yubenuka (1., 6uio xojer).

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

e OuenHa mpBor u Apyror naena ce ¢GpopMupa Ha OCHOBY
ycriexa U3 MUCMEHOT U ycMeHor aena. OleHa UcIuTa ce
(dopmupa Ha OCHOBY ycHexa W3 HPBOT M JPyror jaeia
HCTIUTA.

JIntepatypa*Literature:
1. M. CrojakoBuh, MaremaTnuka ananmsa 2, Yausepsurer y Hosom Cany, 1998.
2. H. Panesuh, JI. Yomuh, 306upka pemreHnx 3agaraka n3 maremarndke anammse 2,OTH, 1999.
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Oncex*Department: EHEPI'ETHUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALIUJE *
POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Mpeamer*Subject: OCHOBMU EJIEKTPOTEXHHUKE
99 ESE1 201 FUNDAMENTALS OF ELECTRICAL ENGINEERING

Ykynas 6poj 4acoBa y ceMecTpy

Total number of hours per semester

CemecTap [IpenaBama Bexbe Semester Lectures Practices
1 60 30(N)+15(L) 1 60 30(N)+15(L)
11 60 30(N)+15(L) 11 60 30(N)+15(L)

Cappixkaj / cTpykTypa npeaMera:

Enexrpocratuka (Enekrpocrariuko mnoske. Bekrop —enexrpuuHOr
nospa. Enexrpudnn duiyke. I'aycoB 3akoH. EnexTpudHy moTeHImjat.
Besa moreHimjama u  Bektopa. EnexTpocratHuka  MHIyKLHja.
IpoBouuIm. 3amTUTa O EIEKTPOCTATUYKOr NoJba. ExpaHmsaimja.
Marepujam y eleKTpocTaTHIKOM IoJby. Ilomapusaruja queneKTprKa.
CrnoboiHa M Be3aHa  HaeNIeKTpucama. | paHWYHM  YCJIOBH.
Konpensaropu. EHepruja u cune y enekTpocTaTH4KOM T0JbY.)
EnextpruHa Kona BpeMEHCKHM KOHCTaHTHe crpyje (Bekrop rycruxe
crpyje J. Mntensurer crpyje 1. OmoB 3akoH. Kupxodopa mpasuia.
Mertozie 3a pellaBame €IEKTPUYHMX Mpeka. Merona moTeHImjana
yBopoBa. Teopema cynepriosuumje. Teenerora 1 HoproHoBa Teopema.
Teopema MakcumaiHe cHare. PelnaBame CrelMjaTHUX BpCTa Mpexa
(cumerpuuHe, — JectBHuacte).  Mpexe ca  KOHIEH3aTOpHMA.
Enexrpocrariuke Mpesxe.)

Marnerocratuka (Marrercko mosse. bro-CaBapoB 3akoH. Bekrop
MarHercke HHAyKimje B. Marsercku duiykc. 3akoH O KOH3epBaLju
(rykca. AmniepoB 3akoH. MartepHjai y MarHeTcKoM Imosby. Bekrop
Marnern3anmje M. Bekrop Marnerckor mosba H. ®depomarnernim, HB
nujarpam. ['panmmann yenosu. Marsercka kosa. CTajHH MarHeTH.)
Enexrpomarternsam (IIpoMeH/BHBO MarHercko mosse. MHTyKOBaHO
EIEKTPHYHO  ToJbe. [IpHHIMIM  eNEeKTPOMAarHeTcKe — MHIyKIWje.
DapayejeB 3axoH. [IpuHIMI paga HHAYKIMOHIX I'€HEpaTopa, MOTOpa,
TpaHcdopmaropa. Bprioxse crpyje. [lysnosu ryouim. CkuH epekar u
eexar 6mmsuHe. ConctBena u MehycobHa uHmyKkTHBHOCT. EHepruja u
CHJIC Y MarHETCKOM T0JbY. XHCTEPE3UCHH I'yOULIH)

EnexrpuyHa kona BpeMeHCKH MpoMeHJbHBe cTpyje (PeraBame Mpexka
ca MPOMEHJEHBOM CTpyjoM. IIpocroneprnommany pexuM. Mmmenanca.
PemiaBambe Mpexa y KOMIUIEKCHOM J0MeHy. KomruiekcHa cHara.
INonpagka (axropa cHare. IIpocta pe3oHanTHa koia. CrperayTa Kona.
CuMeTpHIHE Tpopa3HH CUCTEMH. )

Contents / Structure of the subject:

Electrostatics (Electric field. Electric flux density vector E.
Electric flux, Gauss law. Electric potential V. Relation between V
and E. Electrostatic induction. Perfect conductors. Protection
from electrostatic field. Electric shielding. Materials in
electrostatic field. Dielectrics. Polarisation. Boundary conditions.
Condensers. Energy and forces in electrostatic field.)

DC electric circuits (Current density vector J. Current intensity I.
Ohm's law. Kirchoff's rules. Methods for solving DC circuits.
Nodal analysis. Superposition theorem. Thevenen's and Norton's
theorem. Maximum power theorem. Special circuits. Condensers
in DC circuits. Electrostatic circuits.)

Magnetostatics (Magnetic field. Biot-Savair’s law. Magnetic flux
density vector B. Magnetic flux. Flux conservation theorem.
Ampere's law. Materials in magnetic field. Magnetisation vector
M. Magnetic field vector H. Ferromagnetics. HB characteristics.
Boundary conditions. Magnetic circuits. Permanent magnets.)
Electromagnetism (Time varying magnetic field. Induced electric
field. Principals of electromagnetic induction. Faraday's law.
Induction generators, motors, transformers. Eddy currents. Joule’s
loss. Skin and proximity effect. Self and mutual inductance.
Energy and forces in magnetic field. Hysteresis loss.)

AC electric circuits (Circuits with time varying currents.
Sinusoidal currents. Impedance. Complex domain analysis.
Complex power. Power factor correction. Simple resonant
circuits. Magnetically coupled circuits. Balanced three phase
systems)

IpenucnutHe o0aBe3e:
Ypahene nadboparopujcke Bexoe.

Preexam duties:
Carried out labs.

OO0.1MM HacTaBe M HAYHH NPOBepe 3HAbA:

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

Tect (KOMOKBHYM) HaKOH CBaKe OX 5 O3HAUEHHUX
obmactu. Ca 60% ycnexa Ha TecTy KaHAMJAT Ce
ociobaha momnarama jgena uWcnHTa W3 OOJACTH.
Hcnwur je mucmenn u ycMenu. McnuT ce oapkasa y
MMUCMEHO] opmu.

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,
written and oral part of the exam.

e Ormena ucnura ce GopMUpa Ha OCHOBY ycIexa U3
J1a00paTOPHjCKMX BEKOM, TECTOBA, MUCMEHOT W
YCMEHOT JIeJIa UCTIUTA.
JIntepatypa*Literature
1. b. JI. lTonoBuh, OcuoBu enextporexauke 1 u 2, Hayka, beorpam, 1994.
2. H. Ilexapuh-Hab, B. bajoBuh, 30upka pemenux ucnutTHUX 3aaaraka, [ paleBuncka kwura, beorpan, 1996.
3. J.D. Kraus, Electromagnetics, McGraw Hill, 1991.
4. J.W. Nilsson, Electric Circuits, Addison-Wesley, 1996.
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POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
Ipeamer*Subject: OCHOBU PAYYHAPCTBA
99 ESE1 202 FUNDAMENTALS OF COMPUTING
YkymaH 06poj 9acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexobe Semester Lectures Practices
I 30 14(N)+16(C) I 30 14(N)+16(C)
11 30 30(0) 11 30 30(0)

Canp:kaj / cTpyKkTypa npeamera:

Ipuctyn peniaBamby HMHXKEHBEPCKHX IpobiiemMa  y3
OCJIOHAI] Ha PauyHapCKe CHCTEME.
OcCHOBHE IPUMEHE padyHapCKUX CHCTEMa
XapnBepcka OpraHuzaluja padyHapa (apXUTEKTypa,
mpoIrecop,  MeMopHWja,  yias3/usias3, Marucrpaia),
CIeIHjaHe apXUTEKType, OCHOBHH TI0jMOBH
padyHapcKux Mpexa u MmelhypauyHapckux
KOMYHHUKanuja
MareMaTH4KO JIOTHUKE OCHOBE pajaa pauyHapa (Opojesw,
OpOjHM  CHCTEMH,  KOJOBHM, KOJAHH  CHCTEMH,
MMIUIEMEHTAINja apUTMETHYKO-TIOTMYKHUX OIepariyja)
CodrBepcka opraHuzamuja padyHapa
Cucremcku copTBep (ONEpPaTHBHU CHCTEMH, CHCTEMH 32
MOAPIIKY pa3BOjy Iporpama, CHCTEMH 3a TECTHpPambe
(YHKIMOHATHOCTH, TOMOHHM  TpPOrpaMH)  OCHOBHU
CTPYKTYpa IojiaTaka u opraHuzalyje rmnojaraxa
CTpyKTypHO IporpamMupame

— TIperjiesl METo/a ¥ TEXHUKA MPOrpaMUparba

—  OCHOBHH NPHUHIIMIHN CTPYKTYPHOT HPOTpaMHparba

—  TIOCTYMNIM M3pajie mporpama

— craHjapausanuja y o0nacT nporpaMHupara

— mporpamcki jesuk PASCAL

— HMIUICMEHTAlllja OCHOBHUX CTPYKTYypa IoJaraka y3

ocroHarl Ha mporpamMcku jesuk PASCAL
— paj ca JaToTeKama M JHHAMHYKAM CTPYKTypama

Contents / Structure of the subject:

Problem solving via computer based systems

Fundamental applications of computers

Standard computer system services

Computer hardware organization (processor architecture,
memory, input/output, bus), special architectures,
fundamentals of computer networks and computer to
computer communication

Mathematics and logical fundamentals of computing
(numbers, number systems, codes, code systems, the
implementation of arithmetic and logic operations)
Software computer organization (operating
fundamentals)

Sistem software (operating systems, support systems for
program development, systems for functional testing,
additional programs) fundamentals of data structure and
organization

Fundamentals of data structures and organization
Structured programming using PASCAL programming
language

—  overview of programming methods and techniques

—  principless of structured programming

—  program development phases

—  standardization in programming

—  programming language PASCAL

—  pascal implementation of basic data structures

—  files and dynamic data structures

systems

HpeaucnurHe ob6aBese:
Ypahernu obaBe3Hn 3aqany Ha BexOama.

Preexam duties:
Obligatory tasks carried out on practices.

O0JMIM HACTABEe U HAYMH NpoBepe 3Hamba:

[IpenaBama; Pauyncke BexbOe (N); Pauynapcke
BexOe (L); Koncynrauuje.

Hcnwur je ycmeHn.

OreHa ucmura ce GpopMHUpa Ha OCHOBY ycriexa W3
00aBe3HHX 3a/1aTaka U YCMEHOT HCITUTA.

Mode of studies and evaluation:

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

The exam is oral.

The exam grade comprises the results on obligatory
tasks and oral exam.

JIntepatypa*References:

1.
2.
3.

. O6panosuh, OcroBu pauyHapcTtBa, @TH (y mpunpemu)
Stephen O’Brien, Tubo Pascal 6-kompletan vodi¢, Mikro knjiga
J1. UBetuh. CtpykTypHpaHo nporpamupame-anroputMu 1 nporpamcku jesuuu PASCAL u C
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POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
IIpeamer*Subject: TEOPNJA EJEKTPUYHUX KOJA
99 ESE1 203 CIRCUIT THEORY
Yxyman 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
11 30 30(N) 11 30 30(N)
v 30 30(N) v 30 30(N)

Cagp:xaj / cTpyKTypa mpeamMera:

®dunznuka Koja U Mosesi PU3NYKHX KOJla.

Mepeme y pU3NYKUM KOJIMMa HaclpaM aHallu3e.
Kona nacnpam cucrema.

Tononoruja Koya ¥ eEMEHTH KoJla ca MPUCTyNnMa.
EnemenTn ca kpajeBUMa U Mpexe.

CHara u eHepruja y Koiy.

Tomonomka aHanusa Konia.

PesucTuBHM e€neMeHTH M aHauW3a JIMHEApPHUX
PE3UCTHBHUX KOJIA.

CHHTyNapHU CUTHAIH.

AneproanvHa KOHBOJIYIIHja M KOopeJanuja
Enementn ca mMeMopHujoM W aHaiM3a JIMHEAPHUX
RLC komna.

WuTerpannae TpaHchopManyja CUTHaA.

Ycrasmenn mpoctonepuomunan  pexum y RLC
KOJIUMA.

Pe3onannyja u aHTHPE30HAHIIH]A.

PenumnpouHe u cuMeTpHUYIHE MpEXKE ca J[Ba MIPUCTYyTIA
Y YCTaJb€HOM PEXKHIMY.

YcrabeHH — MPOCTONEPHUOJIMYHHM — PEXHM  Ha
BOJIOBUMA.

Teopeme eJIEKTPUYHHX KOJIa.

Tpodaszna koia.

Contents / Structure of the subject:

Physical circuits and circuit modelling.

Laboratory measurements versus circuit analysis.
Circuits versus systems.

Circuit topology and multiport circuit elements.
Multiterminal elements and networks.

Concepts of power and energy in circuits.
Topological analysis.

Resistive elements and analysis of linear resistive
circuits.

Singular signals.

e Aperiodic convolution and correlation

Memory elements and analysis of linear RLC
circuits.

Integral signal transforms

Sinusoidal steady state analysis of RLC circuits.
Resonant and antiresonant circuits.

Reciprocal and symmetric two ports in steady state
conditions.

Steady state conditions on transmission lines.

e  Circuit theorems.

e  Three-phase circuits.

IIpeaucnurHe 06aBe3e: -

Preexam duties: -

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

[MpenaBama; Pauyncke Bex6Oe (N); Koncynranuje.

Hcnur ce cactoju ox aBa jaena u To: I-1€0 rpaauBo
nu3 I cemecrpa, II- neo rpaguso u3 IV cemectpa.
[TonoxxeHn NPBU JIE0 je YCIIOB 3a MOJIarambe APYror
nena. Oba nena cy nmucMeHa W ycMeHa. Memur ce
oxpxaBa y nucMeHnoj ¢opmu. Mcemur je monoxen
ako cy moiyoxeHa oba nena. Jleo mcnura wim neo
HCIHT C€ MOKE TIOJIOKHUTH KPO3 KOJIOKBHjyME.

OreHa MpBOT U IPYTOT 1ena ce popMupa Ha OCHOBY
ycrexa W3 NUCMEHOr M ycMmeHor pena. OueHa
ucmmra ce GopMupa Ha OCHOBY yCIexa M3 IPBOT U
JpYTor Jiefia MCIIUTA U ycIeXa Ha KOJIOKBHjyMHMa.

Mode of studies and evaluation:

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

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

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

Jlutepatypa*Literature:

1.

3.

JI. HoBak, KoHnnent sieknuja u3 Teopuje eIeKTPUIHUX Koa (Y IpUIpEeMu).
2. W. Sinnema, Electronic Transmission Technology, Prentice-Hall 1979.
L. O. Chua, C. A. Desoer, E. S. Kuh, Linear and Nonlinear Circuits, McGraw-Hill 1987.
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Ipeamer*Subject: YBOA Y EJEKTPOHHUKY
99 ESE1 204 INTRODUCTION TO ELECTRONICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
I 45 21(N)+9(C) 11 45 21(N)+9(C)
v 30 30(N)+15(L) v 30 30(N)+15(L)

Cagp:xaj / cTpyKTypa mpeaMera:

MaTrepujaj y elIeKTPOHUIH

MOJIYTPOBOIHUYKA AHO0Ja, OUTIONApHU TPAaH3UCTOP U
Moc(eT, OCHOBHE KapaKTEPHCTHKE U yJIora

AHAJIOTHO M JUTHTAJIHO IPE/ICTABIbakhe CUI'HANA

Contents / Structure of the subject:

materials in electronics

semiconductor diode, bipolar junction transistor and
MOSFETSs, basic characteristics and roles

analog and digital signals

® OCHOBHE KapaKTEpUCTHUKE JUTHUTATHUX CHTHAIa e basic characteristics of digital signals

® KapaKTEPHUCTHUKE UACATHUX JOTMUYKHX KOJIa e characteristics of ideal logic circuits

e KoMOMHaIMOHE Mpexe (Koaep, AeKojep, KoHBepTop | ¢ combinatorial circuits (encoders, decoders, code
KO/1a, MyJITHUIUIEKCEP, HHINKATOPCKE MPEXKe) converters, multiplexers, indicators)

® CCKBCHI[MjaJTHE MPEKE, CCKBEHIIH]aTHH ayTOMaTU e sequential circuits, state machines

® MEMOpPH]jCKHU eJIeMEHTH (JiedeBH U (Qnn-(IonoBu) e latches and flip-flops

®  TIOJIyNIPOBOJHUYKE MEMOPHjE U PETUCTPH e semiconductor memories and registers

e Opojaun (aCHHXPOHU W CHHXPOHHU Opojauu, KpykHHU | ® counters (asynchronous and synchronous counters,

Opojaun), MHAUKATOPCKE MPEXE
apuUTMETHYKa KoJia

KapaKTepUCTUKE  peaHUX  JWUTUTATHUX
(hammIIHje TOTHYKHUX KOJIa, CMETH:E
CHHXPOHH3allMja y JUTHTAIHIM CHCTEMUMa
yJiora ¥ KapaKTEPUCTHUKE I10jayaBaya; ONEpallioH: U
MHCTPYMEHTAIMOHH T10jauyaBayy, KOMIapaTopu
JIUTHTAIHO-aHAJIOTHA u aHaJIOrHO-AUTUTAJIHA
KOHBEp3Hja

W3BOPH Harajama

cumyanuja enekTpoHckux koia, SPICE

KoJIa,

shift counters), indicator circuits

arithmetic circuits

characteristics of real digital circuits, logic families,
noise in digital circuits

synchronization of digital systems

role and characteristics of amplifiers; operational and
instrumentation amplifiers, comparators

D*A and A*D converters

power supplies

simulation of electronic circuits, SPICE

IpexucnuTHe 06aBe3e:
Ypalhene pauyHapcke u 1abopaTopujcke Bexoe.

Preexam duties:
Carried out computing and laboratory practices.

O0sMIM HACTABE U HAYMH nmpoBepe 3Hama:

IIpenaBama; Pauyncke Bexbe (N); Pauynapcke BexOe
(C); JTaboparopujcke Bex6Oe (L); Koncynrarmje.

Jleo wcnmra WM 1I€0 MCIIUT CE MOXE IOJIOXKUTH KPO3
KOJIOKBHjyMe, TECTOBE M caMocTajiHe 3axartke. Mcmur je
MUCMEHH U ycMeHH. [TucMmenn eo je enumunaTopan. O6a
Jielia ce TOJIaXy Y IHUCMEHO] hopMH.

Onena ucouTa ce ¢GopMHpa Ha OCHOBY yclexa H3
padyHapCKUxX BOKOH,  J1a00paTOPHjCKUX BEXOH,
KOJIOKBHjyMa, TECTOBA, CAMOCTAJIHUX 331aTaKa, IIMCMEHOT
Y YCMEHOT JIeJIa UCITHTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing (C),
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 computing
and laboratory practices, partial exam, tests,
obligatory tasks, written and oral part of the exam.

JIuteparypa*Literature:
C. Teumh, /I. BacusseBuh: OcuoBu enexktponuke, I pockmura, beorpan, 1994 (oarosapajyha mormasiba)
R. Jaeger: Microelectronic Circuit Design, The McGraw-Hill Companies, Inc., New York, 1997

M. XKusaHnos, EnekTpoHrka, KOMIIOHEHTE M MI0jayaBayka Koja, (oarosapajyha nornasspa)

1.
2.
3.
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Ipeamer*Subject: OCHOBMU TEJEKOMYHUKAIIUJA
99 ESE1 205 COMMUNICATIONS PRINCIPLES
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexo6e Semester Lectures Practices
I 30 16(N)+8(L)+6(C) 111 30 16(N)+8(L)+6(C)
vV 30 16(N)+8(L)+6(C) IV 30 16(N)+8(L)+6(C)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e VBox. [lojam Tenekomynukanmja. [lonema u mpernen | ¢ Introduction.  Overview  of  communication

MIPUMEHE.
CurHanu y TenekoMyHukanujama. Jlepununuja u
mojena. BpemeHcka W ()pEeKBEHIMjCKA MpPEICTaBa
CHTHAJIA.

CucreMu sa TPEHOC
HEJIMHEapHH CHCTEMH.
Oco0uHe pealHHX CHrHana. ['OBOpPHH, My3HYKH H
CHTHAJI CJIHKE.

curHana. Jluheapuu wu

Monynanuje ca aHamorHMM HocuoneMm. PTB
mudysuja.
Jurnranuzanmja curHama. OCHOBHH — TIOjMOBH.

WmyincHa KogHa Moayianyja.

MynTUIUIEKCHM @PEHOC CurHana. BpemeHcku u
(pEeKBEHILIN]CKH MYJITUILIEKC.

CaBpeMeHH TMOCTYNIM 3a TMPEHOC JAUTHTATHHX
CHUrHaJja.

KoMyHHKaIMOHE MpEKe U MPOTOKOJIH.

[TpUHIMITH CaTETUTCKOT MPEHOCa CUTHATIA.
[puHIUNY KIIacuyHe W MOOMITHE TenedoHu]e.

applications and purposes.

Signals in communications. Definitions. Time and
frequency description of signals.
Linear and non-linecar systems
transmission.

Properties of speech, music and image signals.
Analog modulations, Radio and TV broadcast.
Digitalization. Basic principles. Pulse
modulation.

Time and frequency multiplex.

Modern digital communications.
Communication networks and protocols.
Principles of satellite communications.
Principles of classic and mobile telephony.

for signal

code

IIpenucnurHe odaBe3e:
Ypahere pauyHapcke u 1abopaTopujcke BexoOe.

Preexam duties:
Carried out computing and laboratory practices.

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

IpenaBama; Pauyncke BexOe (N); Pauynapcke
BexxOe (C); Jlaboparopujcke Bex6Oe (L); Koncymrammje.

Hcnut je mucMenu u ycMmenu. [lucmenu neo ucnura
je enumuHaTopan. Oba niena ce mojaxy y MUCMEHO]

¢dopmu.

Ornena ucruTa ce ¢GopMupa HA OCHOBY ycIexa U3
padyHApCKUX BEXOW, 1abOpaTOpHjCKUX BEXOWH,
MICMEHOT ¥ yCMEHOT JieJia HCITUTA

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), 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 computing
and laboratory practices, written and oral part of the
exam.

Jluteparypa*Literature:
M. Temepunarn, [IpuHunnu TenexkomyHukanuja npsu u apyru neo, ®TH, Hosu Can, 1992. rogune.
W. CrojanoBuh, OcHOBH TeslekoMyHuKanyja, Texanuka kiwura, beorpan, 1980. rogune.

1.
2.
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IIpeamer*Subject: OCHOBMU EJIEKTPOEHEPI'ETHKE
99 ESE1 206 FUNDAMENTALS OF ELECTRIC POWER ENGINEERING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
11 45 14(N)+16(L) 111 45 14(N)+16(L)
v 45 14(N)+16(L) v 45 14(N)+16(L)
Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
e  OcHOBHH TIPUHITUITH enexktpoMexanuykor | ¢  Basic principles of electromechanic energy
npeTBapama eHepruje conversion

Tunosu pOoTalMOHUX MalllMHa

CuHXpOHE MaIlnHe

ACHHXPOHE MalliHe

MammHe jeTHOCMEpHE CTpyje

Tpaucdopmaropu

VYpebhaju eHepreTcke eneKTPOHHUKE

OCHOBE eJICKTPOMOTOPHHUX ITOTOHA

OCHOBU €HEPreTHKe

OCHOBH €NeKTPOCHEPTEeTHKE

Hcropuja eneKkTpoeHepreTHKe

OCHOBHH €JIEeMEHTH €JICKTPOCHEPIeTCKOT CUCTEMa
Perynanuja akTMBHE CHare U y4eCcTajloCTH M HAIlloHa
Y PCAKTHBHUX CHAra

IIpoGitem OmraHca cHara

Types of rotating machines

Synchronous machines

Induction machines

Direct current machines

Transformers

Power electronic devices

Electrical drives

Basic concepts of energy

Electrical power engineering fundamentals
History of electric energy

Basic power system elements

Active power*frequency and rective power*voltage
steady-state control

Electric energy balances

IIpeaucnutHe 06aBe3e:
Ypahere maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0sMuM HacTaBe M HAYUH MPOBepPe 3HAWA:

IIpenaBama; Pauyncke BexoOe (N); Jlaboparopujcke
BexOe (L); Koncynrarmje.

Hcnur ce cacroju of Ba jena: IpBU JI€0 — IPaiBO
IIT cemectpa, apyru neo — rpaguso IV cemectpa.
Csaku neo je neo ucnura. IlonoxeH mpBu zeo je
YCIJIOB 3a HoJiarame npyror aena. [Ipeu u apyru neo
Cy TmHCMEHH U ycMmeHH. [lucmMeHum peo je
eIeMMHUHATOPaH. VICIUT je TOJOXeH ako Ccy
MOJIOXKEeHa 00a Jena.

OtieHa PBOT U APYTOT Jea ce GopMUpa Ha OCHOBY
ycrexa u3 JabOpaTOPHjCKUX BEKOH, MUCMEHOT U
yemenor genma. Onena wucnurta ce (opMupa Ha
OCHOBY ycIiexa U3 MPBOT U JPYTOT [eJia UCIHTA.

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.,
partial exam, written and oral part of the exam.

Jluteparypa*Literature:

1. E. Jleen, B. ByukoBuh, B. Crpesockn, OcHoBu enekrpoeHepretuke (EnexTpoeHepreTcku mnperBapaun),
(yubenuk), STYLOS, ®TH, Hosu Cax, 1997.

2. A. Fitzgerald, C. Kingsly, Enexrpuune mamune, Hayuna xmwura, beorpan 1962.

3. B. Crpesocku, OcHoBu enekTpoenepretuke, (ckpunta), ®TH, Hosu Can, 1999.
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Ipeamer*Subject: EJEKTPUYHA MEPEIHLA
99 ESE1 207 ELECTRICAL MEASUREMENT
Yxynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex0e Semester Lectures Practices
I 30 30(L) 111 30 30(L)
v 30 30(L) v 30 30(L)
Cagp:xaj / cTpyKTypa mpeamMera: Contents / Structure of the subject:
e  Omnmre 0 Mepewmy e  General on measurements
e I'pemnike Mepema e  Measurement errors
e CacraBau [nemoBu MepHe ompeme (MmepHu | ¢  Components of measuring equipment (measurement

OTTIOPHUIIA, KOHIEH3aTOPH, KaJeMOBH, H3BOPH,
€TaJIOHHU CNEKTPUIHNX BEIMUNHA).

e  AHaJOTHU MEpPHU MHCTPYMEHTH (MHCTPYMEHTH ca
KPETHHM KaJIeMOM, HHCTPYMEHTH Ca IIOKPETHUM

reoxieM,  ENEKTPOAMHAMUYKH  HMHCTPYMEHTH,
€JIEKTPOCTATUYKH  HHCTPYMEHTH,  TE€PMUUKHU
HHCTPYMEHTH).

e bpojuina enekrpuuHe eHepruje

e MepHu MOCTOBH (MOCTOBH 3a jEIHOCMEPHY
CTPYjy, MOCTOBH 3a HAM3MEHHUYHY CTPY]y,
HEYPaBHOTEKEHU MOCTOBH)

e MepHH KOMIEH3aTOpH (KOMIICH3AIIHOHE METOJE,

resistors,capacitors, coils, sources, standards)

Analog measurement instrumentation (moving coil
instruments, moving iron instruments,
electrodynamical instruments, electrostatic
instruments, thermal instruments)

Watt-hour meters

Measurement bridges (DC bridges, AC bridges,
unbalanced bridges)

Measurement compensators
compensators, AC compensators)
Measurement transformers
Measurement of electrical quantities

(methods, DC

KOMIICH3aTOpH 32 Je[IHOCMEpHY CIPYjy, | ¢  Measurement of magnetic quantities
KOMIIEH3ATOPH 32 HAU3MEHHHHY CTPY]Y). e Electronic measurement instruments

*  Mepru Tpanchopmaropu e Digital measurements

e  Mepeme eNeKTPUYHHUX BeJl MIMHA e  Acquisition systems

o Mepe}be MAar”He€TCKux BCINYHHA ° Measurement systerns

e  EJIEKTPOHCKU MEPHU UHCTPYMEHTH

e JlururanHa Mepema

e  AKBU3HIUOHH CHCTEMHU.

e  MepHu cuctemMu

IpeaucnutHe 006aBe3e: Preexam duties:

Ypahene naboparopujcke BexOe Carried out labs.

O06JMuM HACTaBe M HAYMH MPoBepe 3HaWbA: Mode of studies and evaluation:

e [IlpenaBawa; Jlabopatopujcke  BexOe  (L); [ ®  Lectures; Labs. (L); Consultations.

Koncynranuje.

e Ucmur je mucmenu u ycmenu. Ilucmenm neo
UCIINTA j€ eTMMHUHATOPaH.

e Ormena ucnura ce (GopMHpa Ha OCHOBY yCIeXa U3
mab0paTOPHjCKIX BEXOHM, MUCMEHOT M YCMEHOT
Jiera UCIHTA.

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.

Jluteparypa*Literature:
1. Oo0aBe3Ha uTepaTypa:

1.1. B. Bero, Mjepemwa y enekrporexHuiy, TexHnuka kmura, 3arped
1.2. . XKynyncku, B. Byjuuuh, C. Munosanues, 3.JoBanoBuh, YmyrcTBo 3a naboparopujcke BexOe u3
€IEeKTPUUHUX Mepema, PakynTeT TEXHUUKUX Hayka, 1993.

2. TlomohHa u momyHCKa TUTEparypa

2.1. I1. [Ipasuna, 1. barapuh, Metpoiorija enexkTpuIHAX BeIHMYUHA, OmuTH aeo, Hayka, beorpan, 1993.
2.2. W. barapuh, MeTtponoruja enekTpHIHAX BEIMYNHA, Mepea 1 MEpHU HHCTpyMeHTH, Hayka, beorpan, 1996.
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Mpeamer*Subject: EJEKTPOMATHETHUKA
99 ESE1 208 ELECTROMAGNETICS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VI 45 45(N) VI 45 45(N)

Capap:kaj / cTpykTypa npeaMera:

e  Ommuty neo (OCHOBHU MOJMOBH O €IEKTPOMAarHeTCKOM
MOJBY. Mudepennmjanse jenHaunHe
eJIeKTpoMarHeTckor mosjba (MakcBelloBe jeaHAa4YHMHE).
Jepununuja moTeHIHWjana EIEKTPOMArHETCKOT M0Jba.
Hexke omute TeopeMe eIeKTPOMarHeTCKOr MoJba. )

e  Enekrpocratnka (IIpoBOogHHUIIM W [AWCIEKTPUIH Yy
CNIEKTPOCTATHYKOM ToJby. EHepruja u cuie vy
€JIEKTPOCTATHYKOM MOJbY. AHAJIMTHYKE U TPHOIIKHE
METO/Ie 32 pellaBambe eIeKTPOCTATHUKHX I10Jba. )

e  EnexkTpuuHO MOJBE BPEMEHCKHM KOHCTAHTHHX CTpyja
([yamHOCT BPEMEHCKH KOHCTaHTHOT CTPYJHOT IOJba H
€JIEKTPOCTATHIKOT T0Jba. Teopema JIMKOBA,
y3eMJbMBaud M OTHOpHHUIM. OCHOBHH IIOJMOBH O
pellaKcanuoHoj U TU(Py3UOHO] CTPYjH.)

e  BpeMeHCKHM KOHCTAaHTHO MAarHeTcko mnosee (MarsHercku
CKaJlap MOTEHIMjal. AHAUTHYKE U IIPUOIIMKHE METO/Ie
BPEMEHCKH KOHCTAHTHOT MarHeTCKOT 110Jba. )

e BpemeHCKHM CHOpO INPOMEHJEHUBO EJICKTPOMArHETCKO
nosbe (ledhuHunuja BpeMEHCKH CIOPO MPOMEHIBHBOT
€JICKTPOMArHETCKOT T10Jba. Enexrpomarsercka
HHIYKIHja ¥ OpHMEpH HeHe mpumeHe. MelhycoOHe u
COIICTBEHE  WMHIYKTHBHOCTH. EHepruja u  cuie
KBa3MCTATUYKOT M CTaTHMYKOI MAarHeTCKOI MO0Jba.
OCHOBHY HPHHIAITN €JIEKTPOMEXaHHIKOT IIpeTBapama
enepruje [ToBpumacku edekar u edekar 6nu3nHe.)

Contents / Structure of the subject:

Basic concepts (Basic concepts of electromagnetic field.
Differential equations of electromagnetic field (Maxwell’s
equations). Definition of electromagnetic field potentials.
Some basic theorems of electromagnetic fields.)
Electrostatics (Conductors and dielectrics in an electrostatic
field. Energy and forces in an electrostatic field. Analytical
and approximate methods for solving electrostatic
problems.)

Steady electric currents (Duality of a steady current electric
field with electrostatic field. Image theorem, grounds and
resistors. Basic of relaxation and diffusion currents.)

Static magnetic field (Magnetic scalar potential. Analytical
and approximate methods for solving time constant
magnetic field.)

Quasi-stationary electromagnetic fields (Definition of a
quasi-stationary electromagnetic field. Electromagnetic
induction and some examples of its application. Mutual- and
self- inductance. Energy and forces in quasi-stationary and
static magnetic field. Principles of electromechanical energy
conversion. Skin effect and proximity effect.)

IIpenucnutHe 06aBese: -

Preexam duties: -

OGJ]I/IIII(I HaCcTaB€ U HAYHUH NMPOBEPE 3HAbLA:

o [IpenaBama; Pauyncke BexOe (N); Koncynranuje.

e lcmnur je nucMeHM W ycMmeHu. [lucmenu npeo
UCIIUTA j& eTMMHUHATOPaH.

e Orena ucnura ce popMHUpa Ha OCHOBY ycIiexa H3
MUCMEHOT ¥ YCMEHOT JIeJIa HCIIHTA.

Mode of studies and evaluation:

Lectures; Problem
Consultations.

solving practices;

N)

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

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

Jluteparypa*Literature

1. B. JI. Ilonosuh, Enexrpomarueruka, Hayka, beorpam, 1994,
2. B. J1. ITonosuh, 30mpKa penieHnx 3ajaTaka U3 eJekTpomaraeruke, I paheBuncka kwura, beorpan, 1975.
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Mpeamer*Subject: CUCTEMHU AYTOMATCKOTI YIIPAB/bAIBBA

99 ESE1 531 THEORY OF SYSTEM CONTROL

YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
\Y 45 14(N)+16(LC) \Y 45 14(N)+16(LC)

Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
e OcCHOBHM TOjMOBM W  npuHuuMnu  cucrema | e Basic terms and principles of control systems.

ayTOMATCKOT YIPaBJbarba. e Mathematical modeling of continual linear and
e MareMaTHUKU ONUCH KOHTHHYAJHHMX JMHEAPHUX U nonlinear systems.

HeJIMHEapHHUX CUCTEMA. e Stability analysis of systems: Lyapunov, Routh-
e Anammza crabwiHoctH cucrema: Jbamynos, Pyt- Hurwitz, Bode and Nyquist criterion.

Xypsuu, bose 1 HukBUCTOB KpHTEPH;]. e Performances of steady-state and transient regimes.
e OueHa KBauMTeTa yIpaBjbama y CTandoHapHoM U | e  Control systems synthesis in complex and frequent

MIpeTa3HOM PEXKUMY. domain: root locus and Bode.
e CuHTesa  peryjgatopa y  KOMIUIEKCHOM U | ¢ Design of optimal control systems: linear quadratic

(hpEeKBEHTHOM TOMEHY: TEOMETPHjCKO MECTO KOpeHa controller and state observer.

u bore. e Application of computers in control: elements of
e JlpojekToBame ONTHMATHHX CHCTEMa YIpaBbama: digital control systems, PLC and SCADA.

JMHEAapHU KBaJpaTHH PETYJaTop U oOcepBep CTama.

e [lpumena pauyHapa W  MHUKpopadyHapa Yy
yOpaBjbay: €JIEeMEHTH IUTMTAIHUX YIPaBJbauKUX
cuctema, PLC u SCADA.

IpeaucnuTHe 0b6aBe3e: Preexam duties:
Ypahene pauyHapcke u 1abopaTopHjcKe Bexoe. Carried out computing and laboratory practices.
Q0N HACTABe M HAYMH MPOBEPe 3HAKA: Mode of studies and evaluation:
o IIpemaBama; Pauyncke BexOe (N); Pauymapcke | ¢ Lectures; Practices (problem solving (N); computing
Bexxoe (C);  JlaGoparopujcke  BewOe  (L); (C), labs. (L)); Consultations.
Koncynranuje.

e The exam is written and oral. Written part of the
e Ucnowur je nucmenn u ycmenu. [lucmenn neo ucnmra exam is eliminatory.

j€ eIMMUHATOPAH. . .
o The exam grade comprises the results on computing

e OuenHa ucnuta ce GopMHpa Ha OCHOBY ycliexa U3 and laboratory practices, written and oral part of the
pauyHapcKUX BeXOHW, J1abOpaTOPHjCKUX BEXOH, exam.
NHCMEHOT M YCMEHOT Jielia UCITHTA.

Jlutepatypa*Literature

1. JI. Kykosm u ocranu, OCHOBe KJIAaCHUHE TEOpHje ayTOMAaTCKOI YIpaBJbama Kpo3 peucHe mpumepe, Comern,
Combop, 1995.

2. . Kykoss, @. Kynuh, IIpojexToBame cucremMa ayTOMaTCKOr yIpaBibarkha y MPOCTOPY CTama, Y HUBEP3UTET Y
HosoMm Cany, Hosu Can, 1995.

3. M. Crojuh, KoHTHHYaJIHH CHCTEeMH ayTOMATCKOT ynpasJbatha, Hayuna kmura, beorpan.
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Oncex*Department:

Cwmep*Course: EHEPI'ETCKA EJIEKTPOHUKA Y MALUVHE * POWER ELECTRONICS AND MACHINES

Ipeamer*Subject: INPUMEHA PAYYHAPA Y EJIEKTPOEHEPI'ETHUIIHN
99 ESE1 301 COMPUTER APPLICATION IN POWER ENGINEERING
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
v 30 14(N)+16(C) v 30 14(N)+16(C)
VI 30 14(N)+16(C) VI 30 14(N)+16(C)

Cappixkaj / cTpykTypa npeaMera: Contents / Structure of the subject:

e  CMHCao IPUMEHE padyHapa y eIeKTPOSHEePIreTHIIH e scope of computer application in power engineering

e ocHoBu ®OPTPAH-a y ¢yukuuju pemasamba | ¢ FORTRAN as tool for power problem solving
mpobJieMa eJIeKTPOCHEPTeTHKE e linear mathematical models

®  JIMHEapHU MaTeMaTHYKH MpoOsieMu e solving of basic linear models in power engineering

® pellaBake OCHOBHUX JIMHEApHUX Mojena y | e  nonlinear mathematical models and their solving
CJICKTPOEHEPIeTULIH e showing and analyses of calculation results

¢ HEJIMHEApHW MAaTEMaTHYKH MOJIEIM M IbUXOBO | e  utilisation of professional software packages for
pemaBame calculation in power engineering

® IIpMKa3 U aHalu3a pe3ylTaTa MpopayyHa e utilisation of specialised mathematical software

e npuMeHa Npo(ecHOHaIHUX MPOrPaMCKHUX IMaKeTa 3a packages for calculation in power
€IEKTPOEHEPreTCKE NIPOpauyHe e principles of programminf language C as tool for

o IIpUuMEHa CHeHHjaﬂHSOBaHI/IX MaTCMaTUYKHUX ITaKCTa
3a eJIeKTPOSHEpreTCcKe NpopauyHe

e ocHoBM mporpamckor jesuka C 'y ¢yHKOMjH
pelaBama rpodieMa elneKTPOCHEPTreTHKE

problem solving in power engineering

Preexam duties:
Carried out computing practices.

IpeaucnurHe 06aBe3e:
YpaleHne pauyHapcke BexOe.

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

o [IpemaBama; Pauyncke BexOe (N); Pauynapcke | o

BexoOe (C); Koncynramnmje.

Hcnut je nucmenn u ycmenu. [lucmenu ieo ucnura
je enumuHaropan. O6a fena ce mojaxy y MuCMeHO)]

¢dopmu.
Onena ucnuta ce GopMHupa Ha OCHOBY ycCIiexa M3

pauyHapcKMX BeXOHM, MUCMEHOT M YCMEHOT Jelia
UCIHNTA.

Lectures; Practices (problem solving (N); computing
(C)); 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 computing
practices, written and oral part of the exam.

Jluteparypa*Literature:
J1. bekyT: IlpuMeHa pauyHapa y eJeKTpoeHepreTHIH, (ckpunTa), 1999.

1.
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Cmep*Course: EHEPI'ETCKA EJIEKTPOHUKA U MALUWHE * POWER ELECTRONICS AND MACHINES

Ipeamer*Subject: HHAYCTPUJCKA EJEKTPOEHEPI'ETUKA
99 ESE1 302 INDUSTRIAL POWER ENGINEERING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexbe Semester Lectures Practices
v 30 30(N) v 30 30(N)
VI 30 14(N)+16(L) VI 30 14(N)+16(L)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e Bpcre  enektpmuHuMx ~— uWHCTananuja, wHxoBO [ ® Types of electric power supply installations, their

MPOjEKTOBAbE U ycariallaBame.

e EnexTpuuHe KapakTepucTHKe ypehaja.

e CBeTJIOCHH M3BOPH U IIPOjEKTOBAE OCBETIICHA.

e JlMMEH3MOHHCAE W 3alITHTa CTPYJHUX KoOJa ¥y
SJIEKTPUYHHUM MHCTAJaljama.

e 3amTHTa O NPEBUCOKOT HAIlOHA JI0UPA.

e 3amTHTa 01 aTMOC(HEPCKUX TPAKIHEHA.

e BHCOKO M HHCKOHAIIOHCKE MpEXe 3a Harajamba y
WHIYCTPHUJH U BEIIMKUAM 3rpajgama.

e Quukepr W BUIIM XapMOHHIHM Yy HWHIYCTPHjCKUM
MpeKama.

e KomneHszanuja peakTHBHE €JIEKTPHUYHE CHEpPruje u
CHare.

e UHuaycTpujcke eIeKTpaHe.

e Vmpasmawe onrepehemem
WHJIyCTPH]CKHX MOTpOIIaya.

nomahuncraBa u

coordination and design.

Electrical characteristics of typical appliances.

Lighting design and electric installation elements.

Sizing and safety measures.

Protection against direct and indirect contacts.

Lighting protection installations.

Configuration of high and low voltage electric

installations in industries and buildings.

e Industrial electric power plants.

e Voltage variations and harmonic
industrial distribution systems.

e Reactive power compensation.

e Load management of industrial and residential
consumers.

voltages in

IpeaucnuTHe 0b6aBe3e:
VYpalen npojekTHH 3aaTaK U3 eJIEKTPHYHUX UHCTANIAIHN]a
1 OCBETIICH:A. Y pal)eHe 1abopaTropujcke Bexoe.

Preexam duties:
Solved project of lighting and electric installation.
Carried out labs.

O0MIM HACTABEe U HAUMH InmpoBepe 3Hamba:

e [IpenaBama; Pauyncke BexOe (N); Jlaboparopujcke
BexOe (L); Koncynrarmje.

e Ucnur je nucmenu u ycmenu. [Tucmenn aeo ncnura
je emumuHaTopan. O0a Jena ce mojaxy y MUCMEHO]

¢dhopmn.

e Ouena ucrinra ce Gopmupa Ha OCHOBY ycrexa W3
npojekara, J1abopaTOPUjCKUX BEXOW, MUCMEHOT M
YCMEHOT JIeNa HCIIUTA.

Mode of studies and evaluation:

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

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

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

Jlutepatypa*Literature

1. M. Joanoruh, Enekrpuune uncranacuje I, I u I1I, ET®, beorpaz, 1996.
2. CBeTJIOTeXHHYKHU IMPUPYIHUK, EnekTpokoBuHa (rpyma ayropa), Mapudop, 1980.
3. G. G. Seip, Electrical Installations Handbook, Siemens, Berlin, 1987.
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Mpeamer*Subject: AHAJIN3A EJEKTPOEHEPI'ETCKUX CUCTEMA
99 ESE1 303 POWER SYSTEMS ANALYSIS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
v 45 15(N) v 45 15(N)
VI 45 15(N) VI 45 15(N)

Cappixkaj / cTpykTypa npeaMera: Contents / Structure of the subject:

e  OCHOBHU KOHLIENITH €JIEKTPOCHEPreTCKUX cucTteMa | ®  Basic concepts of power systems

e  OCHOBHHU KOHIICTITH IPOU3BOIEHE U MPEHOCA e  Basic concepts of generation and transmission

e  OyHmameHTaIHE TpaHchopmanuje Mmojena | ¢ Fundamental transformations of power systems
€IEeKTPOEHEPTETCKUX cucreMa (momeHn models (sequence domain and scaling)
CUMETPUYHHX KOMIIOHEHTH U CHUCTEM pelaTHBHUX | ¢  Basic elements of power systems (consumers, lines,
BPEIHOCTH) transformers, generators)

e OCHOBHHM €JIEMEHTH €JIEKTPOECHEPreTCKHX cucTeMa | e  Active power*frequency steady-state control
(morpourayn, BOZIOBY, Tpancpopmaropy, | e Reactive power*voltage steady-state control
TeHepaTopH) e  Microprocesor relays

e Perynamyja akTUBHE CHare M y4€CTaHOCTH e Load flow

e Perynanuja HalloHa M PEaKTHBHUX CHara e  Fault calculation

e [IpoGnem Ounanca cHara (TOKOBH CHara)

e IIpoGnem kBapoBa (KpaTKu CIIOjeBU M IPEKHJIN)

IpenucnutHe 00aBe3se: - Preexam duties: -

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

o [lIpenaBama; Pauyncke BexxOe (N); Koncynrammje. e Lectures; Problem solving (N) practices;

. Consultations.

e  Hcnur je nucMenu u ycMeHu. [lucMenu neo uenura
j€ eNMMMHIHATOpAaH. e The exam is written and oral. Written part of the

exam is eliminatory.

e Oruena ucnura ce GopMupa Ha OCHOBY yclexa H3
MMUCMEHOT ¥ YCMEHOT JiejIa UCIIHTA. o The exam grade comprises the results on written and

oral part of the exam.

JIntepatypa*Literature:
1. B. Ctpesocku, Ilpopauynu crammonapaux pexnma y EEC, (yubeHuk)
2. B. Crpesocku, ExBUBaJIeHTHE 1lIeMe eHepreTCKUX Tpanchopmaropa, (MoHorpaduja)
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Cmep*Course: EHEPI'ETCKA EJIEKTPOHUKA U MALUWHE * POWER ELECTRONICS AND MACHINES

Ipeamer*Subject: EHEPIETCKA EJEKTPOHUKA
99 ESE1 304 POWER ELECTRONICS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
v 30 14(N)+16(LC) v 30 14(N)+16(LC)
VI 30 14(N)+16(LC) VI 30 14(N)+16(LC)
Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
IIpeamer u 3Hauaj eHepreTcke eneKTpoHHKe. YBox y | Subject and importance of power electronics.

eHeprercke npersapade. Icnpasipauun. HMHBepTopu.
Jennocmepnn  Hamajaun  (DC*DC  mperBapaun).
[TpuHOMO ¥ nozxena jeqHOCMEpHUX Hanajaya. JInHeapHU
Hanajaud. [Ipeknpauku Hamajaun 0Oe3  rajBaHCKe
n3ojanyje - mojam u knacudukanmja. Crymray HarmoHa
(Buck nperBapau). [Tomuzau Harona (Boost mpetBapau).
Coymrau*nonnzay  HamoHa (Buck-Boost mperBapau).
hykoB  mperBapau. Ilpeknmaukn  Hamajadm  ca
rajJBaHCKOM H30JIAlMjoM - TojaM H KiacuduKanuja.
JennoxBanpantun Hamajaun — flyback u forward
Hanajau. JIBokBajpanTHu Hamajaud -  push-pull,
MOJYMOCHM W MOCHM  Hamajad.  MojenoBame
NpPeKUIauKuX Hamajaya ycpelmhaBameM Y HpOCTOpy
CTama. Hauzmennunu Harajau. Eneprercku
npeTBapayd W KBAJIUTET  EIIEKTPHUYHE EHEprHje.
[IperBapaun 3a KOMIIEH3alUWjy ¥ TIONPAaBKY KBaJUTETa
esnekTpuuHe eHepruje. [loOynHa koma 3a Tpekugadke
KOMIIOHEHTe. MeTone ympaBbambha M peryjanmje
SHEPreTCKuX  mperBapada. MeTome  MOJIENOBama
eHepreTckux mperBapada. [Ipummepu mpumeHne ypehaja
SHEPreTCKe eIEeKTPOHHKE.

Introduction to power converters. AC*DC converters
(Rectifiers). DC*AC converters (Inverters). DC power
supplies (DC*DC converters). Basic principles and
classification of DC power supplies. Linear power
supplies. Switch-mode power supplies without isolation
— definition and classification. Buck converter. Boost
converter. Buck-Boost converter. Cuk converter. Switch-
mode power supplies with isolation — definition and
classification. Single-quadrant power supplies — flyback
and forward converter. Two-quadrant power supplies —
push-pull, halfbridge and bridge converter. Modeling of
power supplies using state space averaging technique.
AC power supplies (AC*AC converters). Power
converters and electric power quality. Power converters
for reactive power compensation and power
conditioning. Driver circuits for power electronics
components. Methods of power converters control.
Methods of power converters modeling. Examples of
power electronic devices applications.

IIpeaucnutHe ob0aBe3e:
Ypahene pauyHapcke u 1abopaTopHjcKe Bexoe.

Preexam duties:
Carried out computing and laboratory practices.

O0siMuM HacTaBe M HAYUH MPOBepPe 3HAWA:

e [lpenaBawa; Pauyncke BexOe (N); Pauynapcke
BexxOe (C);  Jlaboparopumjcke  BexOe  (L);
Koncynramuje.

e Jleo rpanyBa KOjU YMHH JIOTUYKY LETHHY MOXE Ce
oJlaraTi y BUAy KojokBHjyma. KosokBHjyM je meo
ucriuta. KoJNOKBHjyM WM MCIUT Cy MNHCMEHH U
ycMenH. [Incmenn fieo ucnura je enMMUHaTOpaH.

e Ouena ucrinra ce Gopmupa Ha OCHOBY ycrexa M3
KOJIOKBH]jyMa, PauyHapCKHX BeXOH, 1Ja00paTopHjcKux
BEXKOH, MUCMEHOT M YCMEHOT Jielia UCITHTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature:

1. Pasnm ayropu, Power Electronics, M300p TekcToBa (Ha eHriieckom), ckpumnra, 1997.

2. Bb. doxuh, Ummyncan DC*DC nperBapaun, ET® bama Jlyka — Hayka, bamwa Jlyka — beorpaz, 1995.

3. B. Karuh, Eneprercka enexrponunka — 30upka perieHnx 3aaaraka, Yausep3uter y Hosom Cany, Hosu Can, 1998.
4. B. Karuh, [I. Mapuernh, Eneprercka emexrponnka — [IpakTukym nabopaTopHjcKux BexOH, ckpurta, HoBu

Cap, 1999.
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IIpeamer*Subject: EJEKTPUYHE MAUINHE
99 ESE1 305 ELECTRICAL MACHINES
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexobe Semester Lectures Practices
v 45 15(N)+15(L) \% 45 15(N)+15(L)
VI 30 30(N) VI 30 30(N)

Cappixkaj / cTpykTypa npeaMera:

3ajelHMYKE OCHOBE €JEKTPUYHMX MammHa (MarHetHa Kona
HAMOTajH, H30JalMja, KapaKTepucTHke. [yOumm eHepruje u
TepMoauHaMHUKe rojaBe y Maumuu. MIIC, marseTHu iykceBu U
HMHIYKTUBHOCTH MamuHe. MuaykoBane EMC, Bumm XapMoHMIM
EMC u MIIC.)

Hpurymnune u Ttpanchopmaropu (/enoBH M KapaKTEPUCTHUKE,
MarHeTHa KoJa HaMOTajH, ocTaiu npubop u ompema. [Ipumena
NpUyLnIHHIa ca (epoMarHeTHHM je3rpoM. JeaHodasHu H
BuedazHu JIBOHAMOTAjHU TpaHchopmaTopu; pan,
KapaKTepHCTUKe, MapaMeTpH. HecHMeTpH4HM pajx U IpenasHe
nojase. OcTany TUIOBH TpaHchopMaTopa.)

Komyratopcke — mammbe  ([lenoBH M KOHCTPYKIMjCKe
kapakrepuctuke. Moment u EMC portopa, peakija HHIyKTA,
komyTtanuja. TumoBn noOyhuBama MaiMHa, KapakTEepHCTHKE,
nprMeHa. BapujanTte caBpeMeHHX MOTOpa. YHUBEP3aJIHH MOTOPU.
Hamnajame MOTOpa BaIOBUTOM CTPYjOM.)

AcuaxpoHe MamnHe (J[e10BY U KOHCTPYKIIMjCKE KapaKTEePUCTHKE.

ExBuBajeHTHA IIeMa M BEKTOPCKH aujarpam. ['yOuim eneprije,
mpasaH XoJ, KpaTak croj. PeamHa acmHxpoHa MamuHa. KpykHU
nmujarpaM. JlonatHe mojaBe y MammHama. I[IpuMeHa Motopa.
CroenujajHi PeXHMH paja AaCHHXpPOHE MaliuHe. JeaHodasHu
ACHHXPOHM MOTOpPH. YTHIA] HECHHYCHHX CTpyja M HAllOHa Ha
neppopMaHce MOTOpa.)

Cunxpone mammse (ITpumMeHa, mojena, AeI0BH U IPHHIMII paja.
MIIC, peakuuja WHIyKTa, MAarHeTHH (NIYKCEBH, BEKTOPCKH
nujarpaMu M peaktance. CHare M KapakTepHUCTHKE TI'eHepaTopa.
KpyxHu jujarpamp, CTabMIHOCT —pajga, IIOTOHCKA KapTa,
mapajenHu pajg u ocumwtanuje. Ilpenasau mporec. CHHXpOHH
MOTOpH; KOHCTpyKuuje Bekrtopcku aujarpamu EMC, MIIC wu
cTpyja. CrenyjanHe Mamuse.)

Contents / Structure of the subject:

Common Basics Electrical Machines (Magnetic Circuits, Windings
and Insulant, features. Energy losses and thermodinamical
occurences in the machine. MMF, magnet fluxes and Inductances
of machine. EMF, higher harmonics of EMF and MMF)

Chokes and Transformers (Construction and features; Magnetic
Circuits, Windings and the rest of equipment. Application of
chokes with ferromagnet core. Single-phase and polyphase double-
winding transformers; operation, design , parameters. Unbalanced
operational and transient.Other types of transformers.)

Direct Current Machines (DC machines) (Parts and design
features. Tork and EMF of the armature, Armature reaction,
Commutation. Types of excitation machines, characteristics and
application. Types of modern DC-motors. Universal motors.Motor
supply with AC-harmonics current.)

Induction Machines (Construction and design features. Equivalent
schemes and phasor diagram. Energy losses, empty operation,
short circuit. Real induction machine. Circle diagram. Additional
occurences in machine. Application of induction motors. Special
operational modes of induction machine. Single-phase induction
motors. Influence of non-sinusoidal currents and voltage to the
characteristics of induction motors.)

Synchronous Machine (Application, classification, parts and
operational principles. MFF, induct’s reaction, magnet fluxes,
phasor diagrams and reactances. Powers and generator
performance. Circle diagrams, operational stability, Operating
chart, parallel operation and oscillation. Transient process.
Synchronous motors; phasor diagrams of EMF, MMF and
currents. Special synchronous machines.)

IpenucnutHe o0aBe3e:
Ypahene nadboparopujcke Bexoe.

Preexam duties:
Carried out labs.

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:

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

Ucnwur je mucmenn u yemenu. [lucMenn neo ncnmra
je enmMMUHATOpaH

Ouena ucnura ce (popMHpa Ha OCHOBY ycIexa M3
n1a00paTopHjCKUX BEXKOM, MHUCMEHOT M YCMEHOT
JieT1a UCIHTA.

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.

JIntepatypa*Literature:
P. M. JeBpemouh, Ommte o Mammuama, TpaHchopMaTopy ayTOPH30BaHa IIpeIaBamba.

'B. Kanuh, P PanocasibeBuh; Enekrpudne maimse 3a jenHocmepny crpyjy, ET®, Beorpan, 1996.
b. Murpaxosuh, AcuaxpoHe mammne, Hayuna kmura, beorpan.

b. Mutpaxosuh, Cunxpone mamnne, Hayuna kmura, beorpan.

1.

2.
3.
4




EaexTpoTrexHuka
U PaYyHapPCTBO

YHUBEP3UTET Y HOBOM CAJ1Y * UNIVERSITY OF NOVI SAD

®@akyarter TexHnuknx Hayka * Faculty of Technical Sciences
* Electrical and Computer

Hatym * Date:
1999.09.30.

Engineering

HACTABHMU ITPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 36

Oncex*Department:

EHEPI'ETUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALUJE *

POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
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Ipeamer*Subject: MEPHU CUCTEMMU Y EJJEKTPOEHEPI'ETHUIHA
99 ESE1 306 MEASURING SYSTEMS IN POWER ENGINEERING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexobe Semester Lectures Practices
VII 45 30(N)+15(L) VII 45 30(N)+15(L)

Canp:kaj / cTpyKkTypa npeamera:

e  JlMruTamHU MEPHU CUCTEMHU

e Croxactmuka A/]l KOHBep3Wja W aNaNTHBHU
MEpHH CHCTEMHU

e EnexTpoHcKa aHaJOrHa MepHAa MHCTPYyMEHTAIH]ja

BuiiekaHaiHO Mepeme OCHOBHHUX EJIEKTPUYHUX

BCJIMYMHA

e Mepewe y HECHHYCOUIAIHOM PEXUMY

o Cymnep0Op3a mepema

e Mepema u 3amTHTa, AETEKIIMja KBapa HA MPEXKU

e  Mepuu TpanchopmaTopu

e HamoHcku, CTpyjHH, 32 3AIITUTY

e MepHu TpeTBapayd - MEPEHE HEEICKTPUYHUX
BEJIMYMHA

e Mepewe BpIO MaiuX M BpJIO  BEJIMKUX
OTIIOPHOCTH
Mero/a napiujaiHuX NpaKbemha
Ocrtockon

Pauynap y mepemuma
Cranjap/au 3a NOBE3UBamE, MHTETPAIja MEPHOT
cucreMa

Contents / Structure of the subject:

Digital measuring systems

Stochastic A/D conversion and adaptive measuring
systems

Electronic analog measurement instrumentation
Multichannel measurement of basic electrical
quantities

Nonsinusoidal measurements

High speed measurements

Measurement and protection, network fault detection
Measurement transformers

Vmt, cmt and pmt

Measurement transducers - electrical measurement of
nonelectrical quantities

Measurement of very low and very high resistance
Partial discharge method

Osciloscope

Computer in measurements

Connecting standards, integration of measurement
system

IpexucnuTHe 06aBe3e:
Ypahene nadboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0MIM HACTABE M HAYMH nmpoBepe 3Hamba:
MN)

e [lpenaBama; PauyHcke BEXOE
Jlabopatopujcke BexoOe (L); Koncynranuje.

e Ucnur je mucmenu u ycmeHu. I[lucmeHu neo
UCIINTA j& eTMMHUHATOPAH.

e Ornena ucnuta ce GopMupa HA OCHOBY ycliexa U3
mabopaTOPHjCKIX BEXOW, MUCMEHOT W YCMEHOT
JeJ1a UCIHTA.

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.

Jluteparypa*Literature
1.  Ckpurnra.
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Cwmep*Course: EHEPI'ETCKA EJIEKTPOHUKA Y MALUVHE * POWER ELECTRONICS AND MACHINES

Ipeamer*Subject: PA3BOJHA MOCTPOJEIBA
99 ESE1 307 POWER PLANTS AND STATIONS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
VI 30 30(N) VII 30 30(N)
VIII 45 14(N)+16(LC) VIII 45 14(N)+16(LC)

Canp:kaj / cTpyKkTypa npeamera:

[IpopauyH cTpyja KpaTKUX CIIOjeBa W HUXOBUX
KapaKTePUCTUYHUX BEIMUYHHA.

JluMeH3noHncame eJieMeHaTa Pa3BOIHHX
MOCTPOjeha U BbUXOB U300D.

EnekTpuuHr JyK W KOMYTallMOHH TIPOLECH Yy
MOCTPOjCHbY.

Koopaunnanuja uzonanuje.

[puHOMOMjenHe meMe M TUCHO3ULHUje Pa3BOIHHX

MIOCTpOjeHba.

Peneja 3amrura, Mepema, KOMaHIOBame |
CHUTHANM3AaIMja Y pa3BOJHUM ITOCTPOjeHUMAa.
[Toy3naHOCT pa3BOAHUX MOCTPOjeHa.
JlMMeH3HOHNCake y3eMIbUBayYa.

EnexrpaHe, THIIOBU BMXOBE KapaKTEPUCTHKE.

W360p THma, jennHuYHE cHare u 6poja TypouHa XE.
Eneprercku 6unancu TE.

Contents / Structure of the subject:

Short circuit current calculation and their typical
values.

Sybstations and switching structures design.
Choice of station element.

Electric arc and switching surge phenomena.
Insulation coordination.

Drawings and layout plan of power stations.
Protective relaying, measuring, controls
signalization on power stations.

Reliability of HV substations.

Earthing systems design.

Power generation, types of power plants and their
characterics.

Hydro-plants power units design.

Power balances of thermo-plants

and

IpeaucnurHe 06aBe3e:
VYpaleH mpojekTHU 3a7aTak U3 Pa3BOIHUX MOCTPOjeHba.
Ypahene pauyHapcke u 1ab0paTopHjcKe BexOe.

Preexam duties:
Solved project of lighting and electric installation.
Carried out computing and laboratory practices.

O0siMuM HACTaBe M HAYHMH NPoBepe 3HAMWA:

[IpenaBama; Pauyncke BexOe (N); Paugynapcke
Bexbe (C); JlabGoparopujcke BexbOe (L);
Koncynranuje.

Hcnut je nucmenu u ycmenu. [lnucmenn nieo ucrura
je emumuHaTopan. O0a Jena ce Moyiaxy y MUCMEHO)]

¢dopmu.

Ornena ucnura ce GpopMUpa Ha OCHOBY ycHexa U3
IIpojeKara, pavyHapcKUX BeXOH, Ja00paTOpHjCKUX
BEXXOM, MUCMEHOT M YCMEHOT Jielia UCITHTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), 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 project,
computing and laboratory practices, written and oral
part of the exam.

Jluteparypa*Literature
J. Haxman, Ctpyje KpaTKHX criojeBa y ejaekrpoeHeprerckium cucremuma, ET® - Hayka, Beorpax, 1996.
X. Toxap, PackiomnHa moctpojema, lllkoncka kwura, 3arped, 1984,

J. Haxman, MeToze aHanuse noy3J1aHOCTH €1eKTPOEHEPreTCKuX cucteMa, Hayuna kmura, beorpan, 1992.
X. IToxkap, Ocuose enepreruke 11, lllkosncka kwura, 3arped, 1978.

1.
2.
3.
4.
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Cmep*Course: EHEPI'ETCKA EJIEKTPOHUKA U MALUWHE * POWER ELECTRONICS AND MACHINES

Ipeamer*Subject: MOAEJOBABE EJEKTPUYHUX MAIIIUHA
99 ESE1 361 MODELLING OF ELECTRICAL MACHINES
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
VII 30 14(N)+16(C) VII 30 14(N)+16(C)
VIII 30 14(N)+16(C) VIII 30 14(N)+16(C)
Canp:kaj / cTpyKkTypa npeaMmera: Mode of studies and evaluation:
e VBox. OcHOBHM MaremaTHdku Mojen enekrpuuHe | o  Introduction. The general mathematical model of
MallliHE. [Tapamerpu CJIEKTPUYHE MalllIHE. electrical machines. Parameters of electrical machines.

Tpancdopmarje OpHUrHHAIHOT MaTEeMaTHYKOr Mojela
vammmae (C, F, H, G, D, B, E u T). Ilpencrase
SJICKTPUIHUX MallnHa. [Mapxose jenHauuHe.
OmnepaTropcke MHAYKTHBHOCTH (PEaKTaHCE) U BPEMEHCKe
KOHCTaHTe CHUHXpoHe MamuHe. CTaluMOHApHO M
KBAa3HUCTALIMOHAPHO CTame CHHXPOHE MallnHe.
CTalnoHapHO CTabe ACHHXPOHE MalINHE — CKBUBAJICHTHA
mema. Meroma mnpocropHux (¢aszopa. JemHodasHK
ACHHXPOHHU MOTOP — MOJIeJI X €KBUBAJICHTHA IIIEMa.
IIpena3un nporecu cHHXpoHe MamuHe. Mozen CHHXpoHe
MammHe. TpodasHu KpaTak CII0j CHHXPOHOT I'eHepaTopa.
ACHHXPOHH paji CHHXPOHE MAaIIHE

IIpenasan pexnmu acuHXpoHe MammHe. @Dusmuko
o0jammese mpoleca CTapToBama. AHaIN3a CTapTOBama
ACHHXPOHE MAIIMHE y PEAUTHOM HOAPYYjY.

JenHOoCcMepHa MamMHA |y CBETIy OIINTE TEOpHje.
ExBuBaneHTHa ImeMe  jeMHOCMEpHHX  MallMHA W
CTaI[MOHAPHH PEXUMU paja. [IpenazHu pexum.
CuMmynanuja HHBEPTOPCKOI — Hamlajamba  ACHHXPOHUX
MampHa. Mojenu acHHXpOHE MalllMHE 3a YIpaBJbame
METOJIOM OpHjeHTalHje IpeMa M0JbY; CTPYjHO M HAIIOHCKO
Hamajambe; OpHWjeHTalMja npeMa (QIyKCy poTopa;
aHaJOTHja ca je[THOCMEPHOM MamnHoM. Mojiesl CHHXpOHe
MallliHEe 3a YIpaBJbalke€ METOJOM OpHjEHTalMje IpeMa
nosby. CHMynandje mpenasHHX Mpoleca KOJI MallnHa
jeITHOCMEpHE CTpyje.

Transformations of original mathematical model (C, F, H,
G, D, B, E and T). Electric machine notion. Park’s
equation. Operator inductance (reactance) and time
constants of synchronous machines. Stationary and
quasistationary state of synchronous machines. Stationary
state of induction machine — equivalent circuit. Space
phasor method. Single phase induction motor — model and
equivalent circuit.

Transient states of synchronous machine. Model of
synchronous machine. Three-phase short circuit of

synchronous generator. Asynchronous operation of
synchronous machine.
Transient states of induction machines. Physical

explanation of starting process. Analysis of induction
machine starting in real domain.

DC machine description using general theory. Equivalent
circuits of DC machines and steady states. Transient
states.

Simulation of induction machine supplied by inverter.
Model of field-oriented controlled induction machine,
current and voltage supply, rotor flux orientation, and DC
machine analogy. Model of synchronous machine for
field-oriented control. Simulations of transient states at
DC machines.

IIpenucnntHe 00aBe3e:
Ypahene pagyHapcke BexOe.

Preexam duties:
Carried out computing practices.

OO0 HACTaBe M HAYMH NIPOBEPe 3HAMBA:

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

HUcnur je mucmenn (mpojexar) u ycMeHu. [lncmenn
JIEO UCIINTA j€ eIMMMUHATOPAH.

Ornena ucnmra ce GopMupa Ha OCHOBY ycrexa W3
pauyHapcKUX BEXOM, MHCMEHOT M YCMEHOI Jelna
UCIIUTA.

Mode of studies and evaluation:

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

The exam is written (project) 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.

Jluteparypa*References:
B. Byukosuh, Onmra Teopuja enekrpuunux mMamuHa, Hayka, beorpam, 1992.
JI. hanacan, M. IlerkoBcka, MATLAB u nogarau moaynu Control System Toolbox i Simulink, Mukpo kibura,

1.
2.

beorpan, 1995.
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Ipeamer*Subject: NCIIUTUBABE EJEKTPUYHUX MAIIUHA
99 ESE1 362 TESTING OF ELECTRICAL MACHINES
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
VI 30 14(N)+16(L) VII 30 14(N)+16(L)
VIII 15 45(L) VIII 15 45(L)

Cappixkaj / cTpykTypa npeaMera:

VBox (OcHOBHE BpcTe HCIHUTHBAMKa. McnuTHBama TOKOM
MIPOU3BOMGE, 3aBPINHA HCIHTHBAKA. 3BAHHYHE IHICMEHE
UCTIpaBe IPU UCIINTHBAY EIEKTPUIHUX MamuHa. OmmTa
- BU3YEJIHY IperJie/l MalliuHe.)

Mepeme HeelIeKTPHIHUX BEeIMYMHA (TeMIeparypa, Op3uHa,
MOMEHT).

UctmtuBame Tpancdopmaropa. (Komamma wu  Tuicka
HCTIUTHBAmbA. Tonepanmuje. IIpoBepaBame
(bepomarserckor jesrpa M yijba. Mepeme OTIOPHOCTU
HAMOTaja M NPOBEPaBambEe 03HAKA KpajeBa M BPCTE CIIpEre.
Ornex kpatkor cmoja. Oriex mpassor xoxa. Orienu
JUeNeKTpUYHe n3apxksbuBocTH. Orien 3arpeBama.)
HcnutuBame acuaxpoHux MamuHa. (Komagna u THIicka
ucnuTHBama. TonepaHuuje. Orieq npasHOr — XoJa.
UcnutuBama y kpatkoM cnojy. Meroae onrepehema.
Ornenu QueNeKTpUYHE M3APKIBMBOCTH. Oriien 3ajeTama.
OpnpehuBama MeXaHUYKUX KapaKTEPUCTHKA. )

HcnutuBame cuHXpoHHMX MamuHa. (McnuTuBame TOKOM

mpomsBoame. Ornen Butiama. Orien mpasHOT Xoja.
Oriex kpaTtkor cmoja. KapakrepucTike peakTHBHOT
ontepehiera, peryinandje U CIOJbEHE KapaKTEPCTHKE.

OnpehuBame peakrancu. OnpelhuBambe IPOMEHE HAOHA U
nobynHe crpyje. OnpehuBame ryOuTaka W CTeneHa
nckopuhema.)

HcnutuBame MamuHa jemHocMepHe ctpyje. (Mepeme
OTIOPHOCTH HamoTaja. OpnpehuBarme HeyTpalHe 30HE.
HcnutuBama y mpasHoMm xoxay. IIpoBepa KomyTarje.
OpnpehuBame ryduraka u cteneHa uckopuuihema.)
VcnuTHBame eNeKTPUYHHX arperara.

Contents / Structure of the subject:

Introduction. (Basic kinds of testing. Testing during
manufacturing, final testings. Official papers in testing
electrical machines. General — visual inspection of
electrical machines.)

Measurement of non-electrical quantities (temperature,
speed, torque).

Testing transformers. (Type and piece testing. Tolerances.
Feromagnetic core and oil checkings. Winding resistance
measemurement and terminal ends and winding connection
checking. Short-circuit and Open circuit tests. Dielectric
tests. Heating test.)

Testing induction machines. (Type and piece testing.
Tolerances. No-load test. Short-circuit tests. Loading
methods. Dielectric tests. Starting test. Speed-torque
characteristic determining.)

Testing synchronous machines. (Testing in manufacturing.
High speed tests. Short-circuit and Open circuit tests.
Reactive load, regulation and output characteristics.
Reactances determining. Voltage and exciter current
variation  determining.  Losses  and  efficiency
determination.)

Testing DC machines. (Winding resistance measurement.
Checking for proper brush setting. No-load test. Judging
the quality of commutation. Losses and efficiency
determination.)

Testing electrical aggregates.

IIpenucnutHe 00aBe3e:
Ypahere maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0MuM HACTaBe M HAYNH MPoBepe 3HAbA:

[IpenaBamwa; Pauyncke BexbGe (N);
BexOe (L); Koncynrammje.

JlaGoparopujcke

Hcnur ce cacroju oj nBa nena: npeu jaeo — rpaauso VII
cemectpa, aApyru aeo — rpaauBo VIII cemectpa. CBaku
neo je nmeo ucnurta. [lonokeH TPBU JEO je YCIOB 3a
nojaramwe Japyror nena. Oba ngema ce MONaxy YCMEHO.
Hcmut je nosioxeH ako Cy MmojioxeHa 00a Jena.

Ouena mpBOr U Jpyror aena ce (GopMHpa Ha OCHOBY
ycrmexa u3 JTabopaTOpUjCKMX BEKOM M yCMEHOT Jiena.
Ouena ucnura ce GOpMHpa Ha OCHOBY yCIieXa U3 MPBOT U
JIPYTOr JieNia UCIIHTA.

Mode of studies and evaluation:

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

The exam is oral.

The exam grade comprises the results on labs.,
partial exam and oral exam.

JIntepatypa*References:
Bb. Murpaxosuh: McnutuBame enekTpruIHUX MamHa, Hayuna kmura, beorpan, 1991.
2. M. Ilerposuh: McnutuBame enekTpuyHux MamnHa, Haydna kmura, beorpan, 1988.
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Mpenver*Subject: NPUMEHA MUKPOIIPOLECOPA ¥ EJEKTPOEHEPITETULIN
99 ESE1 363 MICROPROCESSOR APPLICATION IN ELECTRIC POWER ENGINEERING
Ykymnau 6poj yacoBa y cemectpy Total number of hours per semester
Cemecrap [IpenaBama Bexo6e Semester Lectures Practices
VII 30 14(N)+8(L)+8(C) vl 30 14(N)+8(L)+8(C)
VIII 30 14(N)+8(L)+8(C) VIII 30 14(N)+8(L)+8(C)

Cagp:xaj / cTpykTypa mpeamera:

[ VBoa. Hymepuuku cucremu, KOZOBH W INpeKuaadka anreopa.
OCHOBHM NpPHHIUIM paja MHUKpomponecopa. EnemeHTapHH
padyHap - cactaB W HauuH pazga. CabGupuuue, RAM, ROM,
ynazHo*u3nazHa  jegununa  (I*O), ocrame  KOMIIOHEHTE.
THINYHA MUKPOIPOLIECOPCKH U MUKPOKOHTPOJICPCKU CUCTEMH.
8-OutHu Mukponpouecop 8080 — omuc, KapakrepucTHKe. 8-
OoutHu MukpokonTpoiep 8031 u dammnumja (8051, 80535,...).
WHTepHa apxuTeKTypa. MemopHja, pEerucTpu, HOpPEKHIH |
npuopureTn. OCHOBHE HHCTPYKIMje M IIPOrpaMHpase.
AHnanuza M wucnuTHBame mnporpama (debugging). 16-OutHH
MHKpoKoHTponep  (dpammmmja  8096).  Mukpompouecopu
HOBHjUX TIeHepaluja u AUTHTaIHH curHan mpouecopu (DSP).
[porpamuOunau noruuku kouTpoiepu (PLC).

[ MoryhHocTH IpUMEHe MUKPOIIPOLIECOpa y eJIEKTPOSHEPTeTHIIN

U HHIYCTpUjU. 3axTeBaHe KapakTepucTuke. Peanusamuja
pErynamoHOr  KOJa EHEpreTcKor mperBapada  rmomohy
MHKpOIIpOLecopa. Peanusanuja JUTUTATHOT 3aKOHa

yrpasbama. CeH30pH, Mepeme Op3uHe, Mo3uIuje (SHKoAep U
peconBep), HamoHa, crtpyje. Ilpumena mumkpomponecopa y
PEryJHCaHOM  je[THOCMEPHOM  EJIEKTPOMOTOPHOM  IIOTOHY.
ITpumena MHEKpompoliecopa y perylatopuMa HamoHa. [Ipumena
MHKpOIIPOL[ECOpa Y PEryJIMCAaHOM HAaU3MEHHYHOM IIOTOHY U
yhnpaBjbamy — KpeTameM. IlpuMeHa — Mukpomponecopa y
nocrpojeuma. Ocrane npumene. [Ipumena DSP-a u PLC-a y
€JICKTPOCHEPTeTUIIH.

Contents / Structure of the subject:

Introduction. Numerical systems, codes and switching algebra.
Basic principles of microprocessor operation. Elementary computer
— structure and operation mode. Busses, RAM, ROM, I*O, other
components. Typical microprocessor and microcontroller systems.
8-bit microprocessor 8080 — description, characteristics. 8-bit
microcontroller 8031 and family (8051, 80535...). Internal
architecture. Memory, registers, interrupts and priorities. Basic
instructions and programming. Debugging. 16-bit microcontroller
(8096 family). Microprocessors of new generation and digital
signal processors (DSP). Programmable logic controllers (PLC).
Possibilities of microprocessor application in electric power
engineering and industry — advantage and disadvantages. Desired
characteristics. Realizations of power converter’s control circuit
using microprocessors. Feed back, sensors, speed detection,
position sensor (encoder and resolver), measurement of current and
voltage. Application of microprocessors in variable speed DC
motor drives. Application of microprocessors in voltage regulators.
Application of microprocessors in variable speed AC motor drives
and motion control. Application of microprocessors in electric
power systems. Other applications of microprocessors in electric
power engineering and industry. Application of DSP and PLC in
electric power engineering.

IpexucnuTHe 06aBe3e:
Ypalhene pauyHapcke u 1abopaTopujcke Bexoe.

Preexam duties:
Carried out computing and laboratory practices.

O0MIM HACTABE M HAYMH nmpoBepe 3Hamba:

e [IpenaBama; Pauyncke BexOe (N); PauyHapcke BexOe
(C); JIaboparopujcke BexOe (L); Koncynrammje.

e  lcnur ce cacToju of 1Ba JAena: mpBU Aeo — rpaguso VII
cemectpa, aApyru aeo — rpamuso VIII cemecrpa. CBaku
neo je meo ucnMTa. [lodokeH NMpBH 1E0 je YCIIOB 3a
nonarasme gpyror aena. Ilpeu u apyru neo ce monaxy
MUCMEHO M ycMeHo. [TMcMeHH fieo je elMMUHATOpaH.
HcnuT je NosIoKeH ako Cy HoJIoKeHa 00a Jiena.

e OreHa mpBOr W ApPYyror jaena ce (popMHUpa HA OCHOBY
ycrmexa W3 padyyHapCcKUX BEXOH, J1aOOpaTOPHUjCKUX
BeXOH, MUCMEHOT M ycMeHor nena. OreHa HCIUTa ce
(dopMupa Ha OCHOBY yclexa W3 MPBOT W JAPYyror Jeia
HCIIUTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N), computing
(C), 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 computing
and laboratory practices, partial exams, written and
oral part of the exam.

Jlutepatypa*References:

1. JI. )Kuskosuh, M. [Tonosuh, MmmyncHa u aururanna enexkrponuka, Hayka, beorpan, 1997.
M. Crojuh, Jlurutanau cuctemu ynpasibama, Hayka, beorpan, 1994. (nojenvna noriasiba).

2.
3. INTEL, KaTano3u u npupy4HuIy.
4.

B.ITopo6uh, B.Karuh, Mukpornponecopu y eleKkTpoeHepreTHIu - 30MpKa 3ajaraka U MHCTpyKuuja, dakynrer

TeXHHUYKUX Hayka, HoBu Cax, (y mrrammm).
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Mpeamer*Subject: NUMNOYJCHA U IUTUTAJIHA EJJEKTPOHCKA KOJIA
99 ESE1 431 PULSE AND DIGITAL ELECTRONIC CIRCUITS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
Vil 30 30(N) Vil 30 30(N)
VIII 30 14(N)+16(L) VIII 30 14(N)+16(L)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e VmmyncHu 06Uy CUrHana. e  Pulse wave shapes.
e  Kapakrepucrike u  MoJe/OBame  MOJYNPOBOMHYKNX | o  Semiconductor switches (diode, bipolar junction
NPEKUIAUKHX elleMeHaTa (110/1a, GUIOTapHH TPAH3HCTOP transistor and MOSFETs, SCRs and other switches),

u MOC(bCT, TUPUCTOPU U OCTAJIN NIPEKUJAYKH eJ'IeMeHTI/I).

including modeling.
e  Koma 3a yoOnmuaBame (JIMHeapHa U HeJIMHeapHa, ca 1 0e3

e Pulse shaping circuits (linear and non-linear, with

rmojayapaya). . ” ’

e  Kommaparopcka KoJna (npeanHu KOMIIapaTop; amplifier and Wlthout it). o ) .
KoMmmapatop 6e3 xucTepesuca M ca xucrepesucom, | ®  Comparators (ideal comparator circuit; differential
[PO30PCKH KOMIIAPATOp). comparator, Schmitt-trigger circuits, window-

e  lmnyncHe cMeTHE y KONKMMa €HEPIEeTCKE EJIEKTPOHUKE U comparator).
3aIITUTA O] CMETHHL. e Pulse noise in power electronics circuits.

L4 3aI_HTI/I'I:a o CMCTHHU y CHEPIrCTCKUM H PIH,I[yCTpI/IjCKI/IM ° Noise prOteCtiOn in pOWer and industrial
TIOCTPOjCHLIMA. environment.

e  KapakTepuCTHKe JIOTHIKHX KOJa.

e  Pasne peammszanmje normukux konma (TTL, CMOS, ECL,
BiCMOS, GaAs koina).

e [Ipobiemu u mpernopyke y Be3u Kopuiihema JOrHYKHX

e Characteristics of logic circuits.
e Logic circuits (TTL, CMOS, ECL, BiCMOS,GaAs).
e The use of the logic circuits, problems and

KOJIa, HECTAH/IApIHE IPUMEHE JIOTHIKHX KOJA. solutions; non-standard use of logic circuits.

e bucrabuima, actabmmHa u  MoHocTabminHa koma, | ®  Bistable, astable and monostable circuits, integrated
MHTErPUCAHN MyYJITUBUOPATOPM W MyJITHBUOPATOpH ca multivibrators; multivibrators made of logic circuits.
JIOTUIKAM KOJIHMA. e Linear sweep generators, function generators.

e T'enepatopu JIMHEAPHUX CHUTHaja, byHKIHjCKH

e Digital signal propagation on transmission lines.
e A/D and D/A conversion

reHepaTopu.
e  [Ipoctupame JIOTHYKHX CHTHAJIA 10 BOJIOBUMA.

e A/D u D/A koHBep3uja

IMpeaucnutHe 006aBe3e: Preexam duties:
VYpahere maboparopujcke BexOe. Carried out labs.
O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA: Mode of studies and evaluation:

o TlIpenaBama; Pauyncke BexOe (N); Jlabopatopujcke | ®  Lectures; Practices (problem solving (N); labs. (L));
BexOe (L); Koncynrauuje. Consultations.

e Jleo ucrnuTa WIM II€0 UCIUT ce Moxke noinoxutu | ®  The exam is written and oral. Written part of the

KpO3 KOJIOKBHjYME, TECTOBE M CAMOCTAJIHE 33aJaTKe. exam is eliminatory. Both parts of the exam are
Hcrnt je nmucmenn u ycmenu. [lucmenu neo je expressed in written form.

ermMmuHatopad. O0a nena ce mosax ITHCMEHO] .

bopm P vy 1. The exam grade comprises the results on labs., tests,

obligatory tasks, written and oral part of the exam.

e Omena ucruta ce ¢GopMupa Ha OCHOBY ycIieXa W3
1a00paTopHjCKUX BEKOW, KOJIOKBUjyMa, TECTOBa,
CTPYYHHX 3aJaTaka, IIMCMEHOT M YCMEHOI Jela
UCIIUTA.

Jlutepatypa*Literature:
1. C. Temmuh, [. Bacussesuh, OcHoBu enekrponuke, Hayka, beorpan, 1994 (oarosapajyha moriasipa)
2. JI. Hab, mmyscHa eneKTpOHHKA, CKPHIITA Y PYKOIIUCY
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Ipeamer*Subject: EJEKTPOMOTOPHHU IMOTOHU U PET'YJALINJA
99 ESE1 364 ELECTRIC DRIVES AND CONTROL
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VIII 45 30(N) VIII 45 30(N)
IX 45 30(N)+15(L) IX 45 30(N)+15(L)

Cagpaxaj / cTpyKTypa nmpeamMera:

VBox. Ilpenmer W 3Ha4aj eNEKTPOMOTPOHHMX IIOTOHA U
perymanuje. CratMuka W JAMHaMHYKa crama. 1300p
CJIEKTPUYHOI MOTOpa ¢ OO3MpOM Ha YCIOBE Y IIOrOHY.
Kapaxrepuctuke moroHa ca MOTOpUMa jeIHOCMEpHE CTpyje.
Mortopu ca He3aBHCHOM NOOyaoM. MareMaTHYKd MOZeN,
CTaTHYKE KapaKTepPUCTHKE, CKBHBAJICHTHA IeMa. ENEKTPUYHO
Koueme. Haumnu perymamuje Op3uHE M OICE3H NPHMEHE.
IIpomena ¢aykca m Hanona Hamajama. IlpuMena pemHor
MOTOpa y eJNeKTpH4HO] ByduH. KapakTepucruke, HpoMeHa
Op3uHe oOpTama M Kouewe. KapaKTepucTHUKe IIOroHa ca
ACHHXPOHMM M CHHXPOHHM MOTOpHMAa. ACHHXPOHH MOTOpP
HamajaH W3 Mpexe, jeHAYMHE MOTOpa, JIHMHeapHu3aluja M
ynpourhema. YTHIAj] NpOMEHe HamoHa. YTHUI] IMPOMEHe
mapamerapa. EnekrpuyHo koueme. CTpyjHO Hamajame
acuHXpoHOr Motopa. CraTnuke KapaktepucTuke. IIpuMena
uHBepTopa. PasmmuuTty HauuHM perynanuje Op3uHE 0o0OpTama.
Kackane u mwuxoBa mnpumeHa. [IpumeHa BekTOpcKor
ynpaBjbama Ha acHMHXpOHM MorTop. CHHXpPOHHM MOTOpU Yy
€JICKTPOMOTOPHOM IIOTOHY. PeryimcaHu eiaeKTpo-MOTOPHH
noroH. Hauunu perymucama cTpyje, MOMeHTa Op3uHE U
nosuumje. Perymaropu P, PI, PID Ttunma. OcHoBHe
KapaKeTpUCTUKEe M HauuH npuMeHe. CUHTEe3a peryjartopa 3a
o0jexte perynanmje I u Il pena. M3Bende peryimcaHor morona
HallajaHOT  TIpeTBapadlMa  CHEPreTCKe  eJIEeKTPOHHKE.
Bektopcko  ympaBipame — €IEKTPOMOTOPHOT  IIOTOHA  ca
Han3MEHUYHUM MallnHaMma. Kpurepujymu 3a oneHy KBajguTeTa
perynanuoHor cucrema. IlpeHocHe QyHKIMje MOjeIUHNX
eleMeHara €JIEKTPOMOTOPHOT HOTOHa. JuHamuuke
KapaKTepPUCTHKE MOTOHA U KBAJIMTET PEryJIalliOHOr CHCTEMA.

Contents / Structure of the subject:

Introduction. Subject and importance of electrical drives
control. Static and dynamic states. Determination of
electrical motor considering drive conditions. Drive
characteristic of DC motors. Mathematical model, static
characteristics, equivalent scheme., induction and
synchronous motors. Controlled electrical drive. Various
types of current, torque, speed and position control.
Implementations of power electronic converter supplied
controlled drives. Field oriented control of AC machines.
Dynamic characteristics of controlled drive and
performance of control system.

IpexucnuTHe 06aBe3e:
Ypalhene nabopaTopujcke BexOe.

Preexam duties:
Carried out labs.

O0MIM HACTABEe U HAYMH InmpoBepe 3Hamba:

e [IpenaBamwa; Pauyncke Bex6e (N); JlabopaTopujcke
BexOe (L); Koncynrarmmje.

e Ucnur je nucmenu u ycmenu. [Tucmenn geo ncnura
j€ emMMUHaTOpaH.

e Ouena ucrinra ce Gopmupa Ha OCHOBY ycrexa M3
mabopaTOpHjCKUX BeXOW, MHUCMEHOT W yCMEHOT
JeJ1a UCIHTA.

Mode of studies and evaluation:
e Lectures; Practices (problem solving (N); labs. (L));
Consultations.

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

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

Jluteparypa*References:

1.  B. Byukosuh, Enexrpuynu noronu, Enexrporexuuuxu dakynrer, beorpan 1997.
2. b. Jedrennh, EnexrpomoTopHu noroHu - 30upka pemeHnx 3anaraka, Hayka, beorpan, 1994.
3.  W. Leonhard, Control of Electrical Drives, Springer, Berlin, 1996
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99 ESE1 365

EHEPIETCKA EJEKTPOHHUKA Y ITIOTOHY U UHAYCTPUJIJH
POWER ELECTRONICS IN DRIVE AND INDUSTRY

Ykynas 6poj 4acoBa y ceMecTpy

Total number of hours per semester

CemecTap [IpenaBama Bexobe
IX 45 30(N)+15(L)

Semester Lectures Practices
IX 45 30(N)+15(L)

Canp:kaj / cTpyKTypa npeamera:

VBoa. IlpojexroBame ypehaja eHepreTcke eNeKTPOHHKE 3a
MOTOH W HMHAYCTpHjy. MecTo © 3Ha4aj MOJE/IoBamba
CGHEpPreTCKUX IMpeTBapaya u moroHa. Kiacudukammja
CHUMyJNAlMOHUX ajaTta. lIpuMeHmeHe HyMepHYKe MeTOoJe.
Merone cuMmyllanuje CHCTEMa EHEpreTCKe eJIEeKTPOHHKE Yy
perynucaHuM roroHuMma. Merone MojenoBama €HEpreTCKHX
nperBapaya. Mneannsanuje u anpoxcumaruje. ONIITH TUIIOBH
nperBapada.  MopelioBake Yy BPEMEHCKOM  JIOMEHY.
MogenoBame y (pEKBEHTHOM AOMEHY. XUOpHIHE METoze.
[Ipernen u wmehycoOHO mopeheme BakHMjUX Hporpama 3a
cumynanijy eHeprerckux mperBapada (SPICE, EMTP,
MATLAB - SIMULINK). Onmuc u mpuMeHa MIpOrpaMcKOT
naketa MATLAB - SIMULINK 3a pemasame Mozaena
EHEepreTCKUX IIpeTBapadya M IIOroHa. MoJenH HCIpaBibava.
Mogenn wuHBepropa. Monenu jeJHOCMEPHUMX —Hamajava.
MopenoBatkbe  €IeKTpUYHHX  MamuHa W onrtepehema.
MopenoBatbe yrpaBbatba U HamojHe Mpexe. Ecrumanuja,
uaeHTUUKaNMja W yhOpaBjbamke ca M 0e3 ceH3opa y
HaW3MEHUYHUM IIOroHUMa. ExcriepTHu cucremu, dasu Joruka
U HEeypaJiHe MPEXe Y CHEPreTcKOj eJIeKTPOHUIM U MOrOHHMA.
MojenoBambe MOroHa ca yBaXKaBAHEM YIpaBjbakba U
notpomraya. [Tocrynak m3pane ypehaja. IlakoBame 1 3amrhra.
3padele M BUIIM  XapMOHHIM —  €JeKTpOMarHeTHa
komnatubmnHoct  (EMC).  Texnuuka  JJOKyMeHTaluja.
CraHgapay U TECTUPAE.

Contents / Structure of the subject:

Introduction. Design of power electronics devices for drive and
industry. Place and importance of power converters and drives
modeling. Classification of simulation tools. Application of
numeric methods. Variable drives power electronic systems
mode of simulation. Methods of power electronic converters
modelling. Idealization and approximation. General types of
converters. Modeling in time domain. Modeling in frequency
domain. Hybrid methods. Surwey and comparison of the most
important power converters simulation software (SPICE,
EMTP, MATLAB — SIMULINK). Application of MATLAB-
SIMULINK software in modelling of electric power converters
and drives. Models of AC/DC converters. Models of DC/AC
converters. Models of DC/DC power supplies. Electric
machines and load modelling. Modelling of control circuit and
power supply. Estimation, identification and sensorless control
in AC drives. Expert systems, fazzy logic and neural networks
in power electronics and drives. Modelling of electric drives
including control and load. Device design process. Packing and
protection. Emmision and harmonics — electromagnetic
compatibility (EMC). Technical documantation. Standards and
testing.

IIpenucnutHe o0aBe3e:
Ypahere maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

e [IpenaBamwa; Pauyncke Bexxoe (N); Jlaboparopujcke
BexOe (L); Koncynranuje.

e Vcrmut je mucMenu u ycMeHu. [lncmenn nieo ucrura
je emmmuHaTOpaH. O0a ena ce Mmoyaxy y IMHCMEHO)]

¢dbopmu.

e Omena ucruta ce ¢GopMupa Ha OCHOBY yclieXa W3
712a00paTOpHjCKUX BEXKOU, MHUCMEHOI M YCMEHOT
JeT1a UCIHTA.

Mode of studies and evaluation:

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

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

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

JIutepatypa*References:

1. Jl.'hanacan, M.ITetkoBcka, MATLAB u nonarau monysim Control System Toolbox i Simulink, Mukpo kmura,

Beorpan, 1995.

2. B.Byukoswuh, Enexrpuunu noronn, Enextporexanuku dakynrer, beorpax, 1997.
3. B.Karuh, B.Bacuh, MonenoBame eHepreTckux mperBapada ca npumepuma, QakyiareT TeXHHYKUX Hayka, HoBu

Cap, (y mramnm).
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99 ESE1 366 POWER CONVERTERS CONTROL
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
IX 45 30(N)+15(L) IX 45 30(N)+15(L)
Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
VYBon.  OcHOBHE  KOMIOHEHTe  ympaBibauko - | Introduction. Basic components of control circuits.

perynarmmonnx Kosa. CeH30pH W TpWIArogHa Koia.
[MpuHomnu paga W W300p peryjaldoOHUX — KoJja.
Peanmzanmja  ananmormux PI u  PID perymaropa.
Peanu3zaiuja aHaoraux Quiatapa MNpBOr U APYyror peja.
CrpykTypa IUTHUTATHHX pEryJaluoHuX Koma. M300p
JMUTUTATHOT  perynatopa. IIporpamcka peamu3saimja
JTUTUTATHOT peryIanuoHoT KoJIa. [puHIITH
aJanTUBHOT YTIpaBJbara. YIPaBJbaYKO - PEryJalnoHa
Koma 3a (a3HO perynmcaHe mperBapade. [IpuHINTIH,
BpPCTE M KIaCH(pHKAIHja TEXHUKA HMITYJICHO-IIHPHHCKE
moaynaiuje (PWM). Yipasibauko - peryjanydoHa Kosa
3a eHeprercke nperBapaue ca PWM  ympaspamem
(PWM wucnpasssau, PWM uonep, PWM wunseprop).
VYnpaBsbauko-perysanioHa Kojia 3a CTPYjHO peryJucaHe

npeTBapaye. JluneapHu  CTIpPyjHH  PETyJaTOpH.
HenuneapHu (XuCTEpe3NCHM) CTPYjHH PperyJjaTopH.
Henra  Monmynaunmja.  AjanTMBHAa — KOHTpoJia — ca

pedepeHTHIM MOAEeIoM. YNpaBibayKo - peryjalnuoHa
KoJIa 3a TPEOUKTUBHO YIpPaBjbamke IpeTBapadynMa.
Monynanmja mpocTopHOr  BekTopa. [IpemukThBHA
CTpyjHa  peryJanuja. [Mpumene  mPeIUKTUBHOT
yhnpaBibama. YIpPaBbauyko - peETylaloHa Koja 3a
pE30HAHTHE IpeTBapaue. IToceOHu aCIIEKTH
YIPaBJbauyKO-PETYIAMOHNX KOJIa.

Sensors and interfaces. Principles of operation and
choice of control circuits. Realization of analogue PI and
PID regulators. Realization of analogue filters of 1% and
2" order. Structure of digital control circuits. The choice
of digital regulator. Software realization of digital
control circuit. Principles of adaptive control. Control
circuits of phase-controlled converters. Principles, types
and classification of pulse-width modulation (PWM)
techniques. Control circuits for power converters with
PWM control (PWM rectifier, PWM chopper, and PWM

inverter). Control circuits for current controlled
converters. Linear current regulators. Nonlinear
(hysteresis) current regulators. Delta modulation.

Adaptive control with reference model. Control circuits
for predictive control of converters. Space vector
modulation. Predictive current regulation. Application of
predictive control. Control circuits for resonant
converters. Special aspects of control circuits.

IIpenucnntHe 00aBe3e:
Ypahene taboparopujcke BexKOe.

Preexam duties:
Carried out labs.

OO0/ HAacTaBe M HAYUH MPOBepe 3HAbA:

e IlIpenaBama; Pauyncke BexOe (N); Jlaboparopujcke
BexoOe (L); Koncynraryuje.

e Ucnwur je nucmenn u ycmenu. [lucmenn aeo ucnmra
je enumuHaropan. O6a nena ce nojaxy y mucMeHoj

¢dopmu.

e Orena ucnura ce (HopMHpa Ha OCHOBY ycHexa H3
a00paTOPHjCKUX BEXOW, MHUCMEHOT U YCMEHOT
JieJia UCTIUTA.

Mode of studies and evaluation:

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

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

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

JIuteparypa*Literature:

1. M. Crojuh, Tururanuu cucremu ynpasibama, Hayka, beorpaza, 1994. (nojeanHa noriasiba).
2. N. Mohan, T. Undeland, W. Robbins, Power Electronics: Converters, Applications and Design, John Wiley &

Sons, New York, 1989.

3. HO. I'paoBau, B. Karuh, Ympasipauko-perynanuona Kojla €HEpreTckux InperBapaua, dakynrer TEXHUYKHX

Hayka, ckpunrta, Hosu Cap, (y mtammnm).
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99 ESE1 308 HIGH VOLTAGE TECHNIQUE
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexoe Semester Lectures Practices
IX 45 30(N)+15(L) IX 45 30(N)+15(L)

Cappixaj / cTpykTypa npeagMera:

MexaHu3aM HacTajamba aTMOC(HEPCKUX IPEHAOHa
ITpocTuparme NPEeHANOHCKHUX Tajlaca y BOJOBUMA.
MpexHH Jujarpam.

IIerepceHoBo npaBuIio.

BepxepoHoBa meToza.

[Mpoctuparme NpeHANOHCKUX Tajaca y HaMOTajuMa
TpaHcdopmaropa.

[IpeHomeme mpeHanoHa ca MpUMapa Ha CeKyHIap
TparchopMaTopa U yTHUIIA] CIIpere.

VYHyTpaummu MIPEHAIOHH, (epopesoHaHca,
UCKJbYy4eHe TpaHc(hopMaTopa y Mpa3HOM XOLy.
ITonamame racoBHUTHX AWEICKTPHKA Yy ITPHCYCTBY
[pEeHAIoHa.

IloHamame TeUHUX JUCJICKTPUKA.
Ilonamame YBPCTUX NUCITICKTPUKA.
[TpeBenTuBHO OJIpXKaBambEe
(mapuujanHa IpaKmbemna)
3amrTuTa 0]l ONACHUX MOCJIEAWIA IPEHAIOHCKUX
Tojasa.

OpnBoHUIN IIPEeHanoHa
KapaKTEepUCTUKE, HAUNH JEI0BaBbA).
Krnacnyna u craTucTHYKa KOOpIMHAIN]a H30allHje.

JAUCJICKTPpUKA

(xoHCTpYKIHja,

Contents / Structure of the subject:

Apperance of lightning

Surge propagation in lines

Network diagram

Petersen's rule

Bergeron's method

Surge propagation in transformer's coils
Surge transfer from primary to
transformer's coil

System overvoltages (ferroresonanse, transformator
switching)

Gas dielectric behaviour by overvoltages.

Oil dielectric behaviour

Hard dielectric behaviour

Preventive maintenace (partial discharges)
Overvoltage protection

Surge arresters (construction, attributes, activity)
Clasicall and statistical coordination of insulation.

secondary

IpenucnutHe o0aBe3e:

YcneniHo

ypahen cemectpamHn pan.  Ypabhene

J1abopaTopHjcKe BexOe.

Preexam duties:
Successfully accomplisthed the semestral paper. Carried
out labs.

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAMWA:

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

Hcnut je nucmenn u ycmenu. [lucmenu ieo ucrnura
j€ eNMMMHIHATOpAaH.

Ormena ucnuta ce (popMHpa Ha OCHOBY ycHexa H3
J1a00paTOPHjCKUX  BEXKOHM, CEMECTpaJHOI paja,
MTUCMEHOT ¥ YCMEHOT JIENIa MCIIHTA.

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.,
semestral paper, written and oral part of the exam.

JIntepatypa*Literature:
Jb. Munankosuh, Texanka Bucokor HanoHa, Enekrporexuuuku dakynrer, beorpaz, 1981.

2. M. Casuh, TexHuka BHCOKOT HallOHa-aTMOC(EPCKH NMpeHanoHn, EnexTporexandku axynret, beorpan, 1996.
M. Casuh, TexHuka BHCOKOT HarmoHa-aTMOC(HEPCKH MPEHANIOHU-301pKa 3a/1aTaka, EJeKTpoTeXHNYIKHN QaKymTeT,

1.

3.

Beorpan, 1996.
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IIpeamer*Subject: CUCTEMU AYTOMATCKOTI YIIPAB/bAIBA

99 ESE1 531 THEORY OF SYSTEM CONTROL

Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexo6e Semester Lectures Practices
\ 45 14(N)+16(LC) \Y 45 14(N)+16(LC)

Cappixaj / cTpykTypa npeagMera: Contents / Structure of the subject:
e OCHOBHM TIOJMOBM M  mNpUHUMIK  cucrema | ® Basic terms and principles of control systems.

ayTOMATCKOT YIIPaBJbarba. e Mathematical modeling of continual linear and
e MaTeMaTHUKU ONUCH KOHTHHYaJHHX JIMHEAPHUX U nonlinear systems.

HEJIMHEAPHHUX CHUCTEMA. e Stability analysis of systems: Lyapunov, Routh-
e Amnanmmza crabuinHoctd cuctema: JbamyHoB, Pyt- Hurwitz, Bode and Nyquist criterion.

Xypsu1, bose u HUKBUCTOB KpUTEPH;]. e Performances of steady-state and transient regimes.
e OueHa KBalMTeTa yIpaBjbaba y CTaudoHapHoM H | e Control systems synthesis in complex and frequent

MIpPeTa3HOM PEXKHIMY . domain: root locus and Bode.
e CuHresa  perynatopa y  KOMIUIEKCHOM M | e Design of optimal control systems: linear quadratic

(pEKBEHTHOM JIOMEHY: T€OMETPHjCKO MECTO KOpeHa controller and state observer.

u boze. e Application of computers in control: elements of
e JlpojekToBame ONTUMAIHHMX CHCTEMa YIIPaBJbamba: digital control systems, PLC and SCADA.

JTUHEAapHH KBaJpaTHH PETyIaTop U oOcepBep cTama.

e Jlpumena pauyHapa W  MHKpOpauyHapa Yy
yIpaBibakby: €IEMEHTH IAUTUTAIHUX YIIPaBJhauKUX
cuctema, PLC u SCADA.

IpeaucnurHe 06aBe3e: Preexam duties:

Ypalerne pauyHapcke u JadopaTopujcke Bexoe. Carried out computing and laboratory practices.

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

o [IpemaBama; Pauyncke BexOe (N); Pauynapcke | ©  Lectures; Practices (problem solving (N); computing
BexxOe (C);  Jlaboparopujcke  BexOe  (L); (C), labs. (L)); Consultations.
Koncynranmje.

e The exam is written and oral. Written part of the
e Ucnut je mucMeHu u ycMeHu. [lucMeHu Jieo ucrura exam is eliminatory.

j€ SITMMHHATOPAH. . .
e The exam grade comprises the results on computing

e Ouruena ucruTa ce GopMupa Ha OCHOBY yclexa U3 and laboratory practices, written and oral part of the
pauyHapcKMX BeXOHU, J1labopaTopHjcKUX BexOH, exam.
MUCMEHOT ¥ YCMEHOT Jielia UCITUTA.

Jluteparypa*Literature

1. . Kykom u ocranu, OCHOBe KJIacHYHE TEOpHje ayTOMATCKOI YIpaBJbama Kpo3 peueHe mpumepe, Comer,
Combop, 1995.

2. J. Kykosm, @. Kynuh, [IpojekroBame cucreMa ayTOMaTCKOr YIpaBibamka y IPOCTOPY CTamba, YHHUBEP3UTET Y
Hosom Cany, Hosu Can, 1995.

3. M. Crojuh, KoHTHHYaIHU cHCTEMH ayTOMATCKOT yrpaBsbama, Hayuna kmura, beorpasn.
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Oncex*Department:

Cmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

Ipeamer*Subject: INPUMEHA PAYUYHAPA Y EJIEKTPOEHEPI'ETHIHU
99 ESE1 301 COMPUTER APPLICATION IN POWER ENGINEERING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexbe Semester Lectures Practices
v 30 14(N)+16(C) v 30 14(N)+16(C)
VI 30 14(N)+16(C) VI 30 14(N)+16(C)

Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:

e  CMHCAO IPUMEHE padyHapa y eJeKTPOSHEePTeTUIIH e scope of computer application in power engineering

e ocHoBu DOPTPAH-a y ¢yakumju pemaBama | ¢  FORTRAN as tool for power problem solving
mpodJieMa eIeKTPOCHEPIeTHKE e linear mathematical models

e  JIMHEAapHU MaTeMaTHYKH NpoOiIeMu e solving of basic linear models in power engineering

® peliaBake OCHOBHHMX JIMHEapHMX Mojena y | e  nonlinear mathematical models and their solving
€JIEKTPOCHEPIeTHIH e showing and analyses of calculation results

¢ HEIMHEApHU MaTEMaTHYKW MOJCIM U IHUXOBO | e  utilisation of professional software packages for
pelIaBame calculation in power engineering

® IpHKa3 M aHaju3a pe3yjTaTa IpopadyyHa e utilisation of specialised mathematical software

e MpHMeHa Npo¢eCHOHATHUX MPOTPaAMCKHX MakKeTa 3a packages for calculation in power
€JICKTPOCHEPIeTCKE NIPOpauyHe e principles of programminf language C as tool for

L4 ImpuMEHa cneunjanmomm&x MaTCMaTUYKUX IMaKECTa
3a eJIeKTPOeHepreTcKe NpopadyHe

e ocHOBU mporpamckor jesuka C y QyHKUuju
penaBama npodaeMa eJIeKTPOCHEPTeTHKE

problem solving in power engineering

Preexam duties:
Carried out computing practices.

IpeaucnuTHe 0b6aBe3e:
Ypahene pauyHapcke BexoOe.

Q0N HACTABe M HAYHMH MPOBEPe 3HAKA: Mode of studies and evaluation:

o IIpemaBama; Pauyncke BexOe (N); PauyHapcke | o

BexoOe (C); Koncynranuje.

HWcnur je mucmenn u ycmenu. [lucmenn neo ucnura
je enumuHaropan. O6a fnena ce nojaxy y mucCMeHOj

¢dhopmu.
OueHna ucnuta ce GopMupa Ha OCHOBY ycIexa H3

payyHapcKUX BEXOM, MHCMEHOT M YCMEHOI Jela
UCIINTA.

Lectures; Practices (problem solving (N); computing
(C)); 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 computing
practices, written and oral part of the exam.

Jluteparypa*Literature:
. bekyt: [IpumMena pauyHapa y enekTpoeHepretui, (ckpunra), 1999.

1.
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Oncex*Department:

Cwmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

Ipeamer*Subject: HHAYCTPUJCKA EJIEKTPOEHEPI'ETUKA
99 ESE1 302 INDUSTRIAL POWER ENGINEERING
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
v 30 30(N) v 30 30(N)
VI 30 14(N)+16(L) VI 30 14(N)+16(L)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e Bpcre  enexTpuuHHMX ~— HWHCTanmanmja, BuxoBo | ¢ Types of electric power supply installations, their

coordination and design.
Electrical characteristics of typical appliances.
Lighting design and electric installation elements.
Sizing and safety measures.

Protection against direct and indirect contacts.
Lighting protection installations.

Configuration of high and low voltage electric
installations in industries and buildings.
Industrial electric power plants.
Voltage variations and harmonic

IIPOjEeKTOBAE M yCarylallaBame.

e EnexTpuyHe KapakTepucTuke ypehaja.

¢ CBeIOCHU U3BOPH U IIPOjE€KTOBABE OCBETICH:A.

e JluMEH3MOHUCAKE W 3alITUTa CTPYJHHX Koja Yy
SJIEKTPUYHUM MHCTaJalujama.

e 3amTuTa Off IPEBUCOKOT HAIIOHA J0UPA.

e 3amrura 01 aTMOC()EPCKUX NPAKIHEHa.

e BuCOKO M HHCKOHAIIOHCKE MpEXe 3a Hamajama y
MHIYCTPUjH U BEJIMKHUM 3rpajiama.

e OuuKepd W BHIUM XapMOHULHU Y HMHIYCTPHjCKHM | @

voltages in

Mpexama. industrial distribution systems.
e KowmmeHsanuja peakTHBHE €JIEKTPUYHE EHEPrHje U | e Reactive power compensation.
CHare. e Load management of industrial and residential

e UunycTpujcke enekTpaHe.
e Vmpasibate onrtepehemem
WH]IyCTPHUjCKHX MOTpPOIIAya.

consumers.
nomahuHcTaBa u

Preexam duties:
Solved project of lighting and electric installation.
Carried out labs.

IpeaucnurHe 06aBe3e:
VYpaleH npojekTHH 3a1aTaK U3 eIeKTPUUHUX WHCTATAIM]a
Y OCBETIICH-a. Y paljeHe 1abopaTopujcke BexkOe.

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

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

e [lIpenaBama; Pauyncke BexxGe (N) JlabopaTtopujcke | ®
BexOe (L); Koncynrauuje.

e Ucnur je nucmenu u ycmenu. [lucmenu neo ucnura | o

je emumuHaTopan. O0a Jena ce Moyiaxy y MUCMEHO)]
¢dopmu.

Ornena ucnura ce GopMUpa Ha OCHOBY ycHexa U3
o0aBe3HHMX TMpojeKara, JIabOpaTOPUjCKUX BexOH,
MMCMEHOT ¥ YCMEHOT JieJia UCITUTA.

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 project,
labs., written and oral part of the exam.

Jluteparypa*Literature
M. Josanosuh, Enexrpuune uncranacuje I, 11 u III, ET®, Beorpan, 1996.
CBeTJI0TeXHUUKH NpUPYYHUK, EnexTpokoBuHa (rpymna ayropa), Maputop, 1980.
G. G. Seip, Electrical Installations Handbook, Siemens, Berlin, 1987.

1.
2.
3.
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Cmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

Ipeamer*Subject: AHAJIN3A EJIEKTPOEHEPIETCKUX CUCTEMA
99 ESE1 303 POWER SYSTEMS ANALYSIS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
v 45 15(N) v 45 15(N)
VI 45 15(N) VI 45 15(N)

Cagpaxaj / cTpyKTypa nmpeamMera:
e  OCHOBHU KOHIIENTH €JIEKTPOCHEPTETCKUX CHCTEMA
e  OCHOBHHM KOHLIENTH IIPOU3BOAE U IIPEHOCA

e  ®dyHgaMeHTalIHE TpaHchopmarmje Mojiera
€JIEKTPOCHEPTETCKUX cucrema (momen
CHUMETPUYHHX KOMIIOHEHTH M CHCTEM DEeIATUBHUX
BPEIHOCTH)

e OCHOBHHM €IEMEHTH EJICKTPOCHEPIeTCKUX CHCTeMa
(moTpomaym, BOJIOBH, TpaHchopMaTopH,
TeHepaTopH)

Perynanuja akTHBHE CHare U y4ecTaHOCTH
Perynanuja HaroHa U peaKTHBHUX CHAara
ITpobOnem OuiaHca cHara (TOKOBU CHara)
[TpoGnem kBapoBa (KpaTKH CIIOj€BU M TIPEKHIH)

Contents / Structure of the subject:

e Basic concepts of power systems

e Basic concepts of generation and transmission

e Fundamental transformations of power systems
models (sequence domain and scaling)

e Basic elements of power systems (consumers, lines,
transformers, generators)

e Active power*frequency steady-state control

e Reactive power*voltage steady-state control

e  Microprocesor relays

e Load flow

e  Fault calculation

IlpeaucnutHe ob6aBe3e: -

Preexam duties: -

OO0/ HACcTaBe M HAYUH MPOBepe 3HAbA:

e [IpenaBama; Pauyncke BexOe (N); Koncynramnmje.

e Ucnowur je nucmenu u ycMenu. [lucmenn neo ucnmra
j€ enmMMHUHaTOpaH.

e Omena ucnura ce GopMHupa Ha OCHOBY ycliexa U3
MUCMEHOT ¥ YCMEHOT JIeJIa UCIIHTA.

Mode of studies and evaluation:

e Lectures; Problem
Consultations.

solving

N)

practices;

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

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

Jluteparypa*Literature:

1. B. Crpesocku, [Ipopauynu crammonapuux pexxuma y EEC, (yibennk)
2.  B. Crpesocku, ExBuBanieHTHe 11eMe eHepreTckux Tpancdopmaropa, (MoHorpaduja)
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Cwmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

IIpeamer*Subject: EHEPIETCKA EJEKTPOHUKA
99 ESE1 304 POWER ELECTRONICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
v 30 14(N)+16(LC) v 30 14(N)+16(LC)
VI 30 14(N)+16(LC) VI 30 14(N)+16(LC)
Cappixkaj / cTpykTypa npeaMera: Contents / Structure of the subject:
[MpeameTr ¥ 3Hauaj eHeprerTcke elieKTpoHuke. YBox y | Subject and importance of power electronics.

eHeprercke npersapade. Mcnpasmaun. MuHBepropu.
Jennocmepun  Hamajaum  (DC*DC  mperBapaun).
[TpuHUMD W mojena jenHOCMEpPHUX Hamajada. JluHeapHU
Hamajaun. [Ipekupgauku Hamajaun Ge3  rajBaHCKe
n3ojanyje - nojaM M kinacudukanyja. Crymray HaroHa
(Buck nperBapau). [Tomuzau marmona (Boost mperapau).
Croymrau*nognzau  Harmona (Buck-Boost mperBapau).
hykoB  mperBapau. [Ipekumaukm  Hamajaun  ca
rajJBaHCKOM H30JIAlMjOM - TojaM H KiacuuKanuja.
JennokBanpantnu Hamajaun — flyback u forward
Hamajad. J[BokBajpaHTHM Hamajaun - push-pull,
MOJYMOCHM M MOCHM  Hamajay.  MojenoBame
NPEKUIauKUX Halajaya YCpeAmaBambeM Yy IPOCTOpYy
CTama. Hauzmennunu Harajau. Eneprercku
npeTBapaydl M KBAJIMTET  CICKTPUYHE CHEpruje.
[IpeTBapaun 3a KOMIICH3aLHjy M IOMPaBKY KBaJIUTETA
enexTpuuHe eHepruje. IloOynHa Koia 3a INpeKnaadke
KOMIOHeHTe. Merone ympaBjbama U perynanyje
SHepreTcKux  IpeTBapada. Meroge  MopenoBama
EHEepPreTCKUX TpeTBapada. [Ipumepu mpumene ypehaja
EHepreTCcKe eJIeKTPOHHKE.

Introduction to power converters. AC*DC converters
(Rectifiers). DC*AC converters (Inverters). DC power
supplies (DC*DC converters). Basic principles and
classification of DC power supplies. Linear power
supplies. Switch-mode power supplies without isolation
— definition and classification. Buck converter. Boost
converter. Buck-Boost converter. Cuk converter. Switch-
mode power supplies with isolation — definition and
classification. Single-quadrant power supplies — flyback
and forward converter. Two-quadrant power supplies —
push-pull, halfbridge and bridge converter. Modeling of
power supplies using state space averaging technique.
AC power supplies (AC*AC converters). Power
converters and electric power quality. Power converters
for reactive power compensation and power
conditioning. Driver circuits for power electronics
components. Methods of power converters control.
Methods of power converters modeling. Examples of
power electronic devices applications.

IIpenucnutHe o0aBe3e:
Ypahere pauyHapcke u 1abopaToprjcke BexoOe.

Preexam duties:
Carried out computing and laboratory practices.

O0MuM HACTaBe M HAYNH NPoOBepe 3HAbA:

o IIpenaBama; Pauyncke BexOe (N); Pauynapcke
BexxOe (C); Jlaboparopujcke  BexOe  (L);
Koncynranuje.

e Jleo rpaavBa KOjU YMHM JIOTHMYKY LEJIMHY MOXE Ce
moJlaraTi y BUAY KoJokBHjyMa. KolokBujyMm je neo
ucrura. KoJOKBHjyM M HCIUT Cy NHCMEHH W
ycMeHH. [IncMenn 1eo uenuTa je eMMHHATOPaH.

e Oruena ucnura ce Gopmupa Ha OCHOBY yclexa H3
KOJIOKBHjyMa, PadyHApCKHUX BEKOM, Ta00paTOPHjCKUX
BEXKOM, TMCMEHOT ¥ YCMEHOT JieJia UCTIUTA.

Mode of studies and evaluation:

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

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

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

JIntepatypa*Literature:

1. Pasuum ayropu, Power Electronics, M360p TekcroBa (Ha eHrieckom), ckpumra, 1997.

2. b. Hoxuh, Umnyncaun DC*DC nperBapaun, ET® bama Jlyka — Hayka, bama Jlyka — Beorpan, 1995.

3. B. Karuh, Eneprercka enextponuka — 30Mpka penieHux 3anaraka, Yausep3uter y Hosom Camy, Hosu Cag, 1998.
4. B. Karuh, /I. Mapueruh, Eneprercka enexrponuka — [IpakTikym nabopaTopujckux BexOH, ckpuiita, HoBu

Can, 1999.
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IIpeamer*Subject: EJEKTPUYHE MAUIIUHE
99 ESE1 305 ELECTRICAL MACHINES
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
v 45 15(N)+15(L) v 45 15(N)+15(L)
VI 30 30(N) VI 30 30(N)

Cagpaxaj / cTpyKTypa nmpeamMera:

3ajeHMYKE OCHOBE eNEKTpHMYHUMX MamuHa (MarnerHa Kona
HAMOTAjH, H30Jaluja, KapakTepucTuke. [yOWIm eHepruje u
TepMoauHamMuuKe rojase y MamuHu. MIIC, marHeTHH (iykceBH
M MHIYKTHBHOCTU MamuHe. MuaykoBane EMC, BuIM XapMOHULIU
EMC u MIIC.)

Tpurymnune u Tpancopmaropu ([IenoBu M KapaKTEpHUCTHKE;
MarseTHa KojJa HaMOTajH, ocTaiu mpubop u ompema. [IpumMena

OpUyLIHHIA ca (epoMarHeTHUM je3rpoM. JeaHodasHu
BUIIE(A3HU JIBOHAMOTAjHH TpaHcdopmaropu; pan,
KapaKTepHCTHKe, mapameTpd. HecuMmeTpu4HHM pajy | IpeliasHe
nojase. Octanu THIOBH TpaHc(hopmaTopa.)

Komyratopcke = mammue — (HemoBm H  KOHCTPYKIHjCKE
kapakrepuctiuke. Moment u EMC portopa, peakija HHIyKTa,
KomyTanuja. TumoBn mnoOyhuBama MaliMHA, KapaKTEPHCTHKE,
npuMeHa. BapujanTe caBpeMeHHX MOTOpa. Y HUBEP3aJIHH MOTOPH.
Hamajame MOTOpa BaTOBUTOM CTPYjOM.)

AcHHXpOHE ManigHe (denoBu u KOHCTpPYKIIHjCKe

KapakTepucTHKe. EKBUBaeHTHA IIeMa M BEKTOPCKH AWjarpam.
T'ybumu eHepruje, mpa3aH XoJ, KpaTak cIoj. PeanHa acHHXpoHa
ManmHa. KpyxHuH nujarpaM. JlonaTHe mojaBe y MamInHama.
Ilpumena wmotopa. CrenujanHu peXUMH paja aACHHXPOHE
MammHe. JemHO(a3HH aCHHXPOHH MOTOPH. YTHIA] HECHHYCHHX
CTpYyja U HaIroHa Ha neppopMaHce MOTopa.)

Cunxpone manmne (IIpumena, mozena, AeI0BU U IPHHIMI Paja.
MIIC, peaknuja WHAYKTa, MarHeTHH (IIyKCeBH, BEKTOPCKHU
aujarpaMu U peaktaHce. CHare M KapakTepHCTHKE I'€HepaTopa.
KpyxHu pujarpamm, CTaOMIHOCT —paja, IOTOHCKAa KapTa,
mapanensu pajg u octunanje. Ilpemasanm mponec. CHHXpOHM
MOTOpH; KOHCTpyKLHje BekTopcku nujarpamu EMC, MIIC u
crpyja. CrienujanHe Mariuse.)

Contents / Structure of the subject:

Common Basics Electrical Machines (Magnetic Circuits, Windings
and Insulant, features. Energy losses and thermodinamical
occurences in the machine. MMF, magnet fluxes and Inductances
of machine. EMF, higher harmonics of EMF and MMF)

Chokes and Transformers (Construction and features; Magnetic
Circuits, Windings and the rest of equipment. Application of
chokes with ferromagnet core. Single-phase and polyphase double-
winding transformers; operation, design , parameters. Unbalanced
operational and transient.Other types of transformers.)

Direct Current Machines (DC machines) (Parts and design
features. Tork and EMF of the armature, Armature reaction,
Commutation. Types of excitation machines, characteristics and
application. Types of modern DC-motors. Universal motors.Motor
supply with AC-harmonics current.)

Induction Machines (Construction and design features. Equivalent
schemes and phasor diagram. Energy losses, empty operation,
short circuit. Real induction machine. Circle diagram. Additional
occurences in machine. Application of induction motors. Special
operational modes of induction machine. Single-phase induction
motors. Influence of non-sinusoidal currents and voltage to the
characteristics of induction motors.)

Synchronous Machine (Application, classification, parts and
operational principles. MFF, induct’s reaction, magnet fluxes,
phasor diagrams and reactances. Powers and generator
performance. Circle diagrams, operational stability, Operating
chart, parallel operation and oscillation. Transient process.
Synchronous motors; phasor diagrams of EMF, MMF and
currents. Special synchronous machines.)

IpenucnutHe o0aBe3e:
Ypahene nadboparopujcke Bexoe.

Preexam duties:
Carried out labs.

O0MIM HACTABe M HAYMH NIPOBEPe 3HAMA:

IIpenaBama; Pauyncke Bexbe (N) JlabopaTopujcke
BexOe (L); Koncynrammje.

Hcnur je mucmenu u yemernn. [Tucmenn geo ucrmura
j€ enmMMUHAaTOpaH

Ouena ucnura ce (GpopMupa Ha OCHOBY ycriexa W3
71ab0paTOpPHjCKUX BEXKOH, MHUCMEHOT W YCMEHOT
e UCTINTA.

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.

Jluteparypa*Literature:
P. M. JeBpemoruh, Ommrte o MammHama, TpaHchopMaTopy ayTOpH30BaHa IIPEIaBamba.

'B. Kanh, P PanocasibeBul; Enexrpuune mamimne 3a jenHocMepHy crpyjy, ET®, beorpan, 1996.
b. Murpakosuh, Acuaxpone mammae, Hayuna kmura, beorpan.

b. Mutpakosuh, Cunxpone mamnae, Hayuna kmura, beorpas.

1.

2.
3.
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Ipeamer*Subject: PA3BOJHA IMNOCTPOJEBA
99 ESE1 307 POWER PLANTS AND STATIONS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
VI 30 30(N) VII 30 30(N)
VIII 45 14(N)+16(LC) VIII 45 14(N)+16(LC)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e [lpopauyH cTpyja KpaTKuX cmojeBa W muxoBux | ¢ Short circuit current calculation and their typical
KapaKTePUCTUYHUX BEIMUYHHA. values.
¢ JluMeH3HOHHCAHE eneMeHara pa3BoaHux | ¢ Sybstations and switching structures design.
MOCTPOjeha U BbUXOB U300D. e Choice of station element.
e LEiexkTpu4yHM JIyK W KoMmyTanuoHu mpouecu y | e Electric arc and switching surge phenomena.
IOCTPOjEtbY. e Insulation coordination.
e Koopaunauuja u3onaumje. e Drawings and layout plan of power stations.
o [llpuniunujenne memMe ¥ JUCHO3MIMjE PasBOIHUX | e Protective relaying, measuring, controls and
IOCTPOjerba. signalization on power stations.
o PeJICjHa 3allITUTa, MEpema, KOMaHIOBamkbE Ul e Rehablhty of HV substations.
CHUTHANM3AaIMja Y pa3BOJHUM ITOCTPOjeHUMAa. e Earthing systems design.
e TloysmaHocT pasBOJHHX MOCTPOjCHHA. e Power generation, types of power plants and their
o J[MMEH3MOHHCAE y3emJbHBava. characterics.
e Enexrpane, THIIOBH BbUXOBE KapaKTEPUCTHUKE. e Hydro-plants power units design.
e 1300p THma, jequHUYHE cHare u Opoja Typouna XE. e Power balances of thermo-plants
e Eneprercku 6unancu TE.
IpeaucnurHe 06aBe3e: Preexam duties:
VYpaleH mpojekTHH 3amaTak U3 pa3BOIHUX mocTpojema. | Solved project of lighting and electric installation.
Ypahene pauyHapcke u 1ab0paTopHjcKe BexOe. Carried out computing and laboratory practices.
OO0auIM HACTaBe H HAYHH MPOBepe 3HAA: Mode of studies and evaluation:
e JlpenaBama; Pauyncke BexOe (N); Pauynapcke | ¢  Lectures; Practices (problem solving (N); computing
Bexx6e (C);  Jlaboparopujcke  BexOe  (L); (C), labs. (L)); Consultations.
Koncynraupje. e The exam is written and oral. Written part of the
e Ucnut je mucMenu u ycMeHu. [lucmenu nieo ucnura exam is eliminatory. Both parts of the exam are
je enumuHaropat. O0a fena ce mojaxy y NMCMEHO)] expressed in written form.
Gopmit. e The exam grade comprises the results on project,
e Ouena ucruTa ce GopMupa Ha OCHOBY ycliexa W3 computing and laboratory practices, written and oral
o0aBe3HMX  IIpojekara, padyHapCKUX  BexOwH, part of the exam.

ma00paTOPHjCKIX BEXOW, MHUCMEHOT H YCMEHOT
Jer1a UCIHTA.

Jluteparypa*Literature

1. J. Haxman, CTpyje KpaTKux cnojeBa y enekrpoeHeprerckuM cucremuma, ET® - Hayka, beorpan, 1996.
2. X. Iloxap, Packnonna nocrpojema, llIkoscka kmura, 3arped, 1984.

3. J. Haxman, Metone aHanuse noy3JaHOCTH €l1eKTpOeHepreTckux cucrema, Hayuna kmura, beorpan, 1992.
4.  X.Iloxap, OcnoBe enepreruke 11, I1lkoncka kmura, 3arped, 1978.




EJ'IeKTpOTeXHI/lKa

U Pa4YyHAPCTBO *

YHUBEP3UTET ¥ HOBOM CAZlY * UNIVERSITY OF NOVI SAD

®@akyaTer TexHnukux Hayka * Faculty of Technical Sciences
* Electrical and Computer
Engineering

Hatym * Date:
1999.09.30.

HACTABHMU ITPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 55

Oncex*Department:

EHEPI'ETUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALUJE *

POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING

Cmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

Ipeamer*Subject: PAYYHAPCKE METOJE ¥ EJJEKTPOEHEPI'ETHUIHU
99 ESE1 381 COMPUTER METHODS IN POWER ENGINEERING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VII 30 14(N)+16(C) VII 30 14(N)+16(C)
VIII 30 18(N)+27(C) VIII 30 18(N)+27(C)

Caap:kaj / cTpyKTypa npeamera:

Tpoyraona pexommo3miyja, Maje IpPOMEHe MaTpHIa,
TEeXHMKAa pETKMX MaTpulia, ¥ ONTHMAJIHHM MOpeAaK
jenHavnHa.

IIpopadyH cOnCTBEHNX BPEIHOCTH M COIICTBEHHX BEKTOPA
Jakobujesom wmerogom, QL um QR ¢axropusanuonom
METOJIOM.

PemaBame HenmmHeapHuX jenHaunHa bpenroBom, [ayc-
3ajnen u bbjyTH-ParicoHoBoM MeTOZIOM.

MopaiHa AeKOMIIO3MIIMja ¥ aHAIN3a JIMHEApHOT CUCTeMa
nudepeHIjaTHIX jeIHaYMHA.

Hywmepruko uHTerpasseme IuepeHIjalHAX jeJHaunHa
jeTHOKOpaYHUM, BUIIEKOPAYHUM METO/IaMa, U HyMepHUIKa
CTaOWITHOCT pelllaBamba.

CrabWiIHOCT JIMHEapHOI CUCTeMa, M  HEJMHEapHOr
cucrtemMa MetoioM JbamyHoBa.
JluHeapHO TporpaMHpame, TPUMATHH U JyaJIHH

CHMILIEKC aJITOPHTAM.
TpancopTHE IPOOGIEM MPEXKHOT IIPOrpaMUpamba.
PenraBame HeMMHEAapHOT IIporpaMa 0e3 oOrpaHuyYeHa
rpagyjeHTHOM, IbyTHOBOM M METOIOM KOHYTOBaHUX
rpajyjeHara.

PemaBame HeNMHEapHOr NporpaMa ca OrpaHHYCHUMA
MIpUMaTHUM, GapujepHUM U JlarpamxoBuM MeToaMa.
OCHOBHE KapaKTEpHCTHUKE M PACMOAENEe NUCKPETHUX H
KOHTHHYAJTHUX CITy4YajHUX Bapujaldim.

OOHOBJEMBH W HEOOHOBJBMOM CHUCTEMH Yy TEOPHUjU
MOY3/IaHOCTH.

MapKOBJbEB MOJICJ 33 TIPOPAYYH MOY3JaHOCTH.

Contents / Structure of the subject:

Triangular decomposition, minor matrix changes, sparse
matrix techniques, and optimal ordering of equations.
Calculation of one’s own values and vectors with the aid
of Jacobi's method, QL and QR factorization methods.
Solving of nonlinear equations with the aid of Brent's,
Gauss-Seidel and Newton-Raphson method.

Modal decomposition and analysis of the linear system of
differential equations.

Numerical integration of ordinary differential equations
with the aid of single-step, multiple-step methods, and
stability of numerical integration.

Stability of a linear system, and non-linear system
applying Lyapunov criterion.

Linear programming, primal and dual simplex algorithm.
Transportation problem of network programming.

Solving non-linear unconstrained optimization with the
aid of gradient, Newton's and conjugate gradient methods.
Solving non-linear constrained optimization with the aid
of primal, barrier and Lagrange's methods.

Basic characteristics and distributions of discrete and
continous random variables.

Repairable and non-rapairable systems in reliability
theory.

Markov's model for reliability calculation.

IIpenucnuTHe odaBe3e:
Pemenu 3aganu y nporpaMckom makery " MATLAB".

Preexam duties:
Solved problems in software package "MATLAB".

O0sMIM HACTABEe U HAYMH InmpoBepe 3HambAa:

IIpenaBama; Pauyncke BexOe (N); Pauymapcke
BexOe (C); Koncyuranuje.

Hcnut je nucmenu u ycmenu. [Tucmenu neo ucnura
j€ emMMuHaTOpaH.

Onena ncrura ce Gopmupa Ha OCHOBY ycrexa M3
o0aBe3HNX 3a/aTaka, MMCMEHOT M YCMEHOI Jela
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 obligatory
tasks, written and oral part of the exam.

Jlutepatypa*Literature
B. JleBun, /1. bexyT, [IpumeHa pauyHapckux MeToAa y enexkrpoeHepreruiy, Ctunoc, Hosu Can, 1997.
J. Haxman; MeTtojie aHanmn3e moy3JIaHOCTH eJIEKTPOeHEepreTCKuX cuctema, Hayuna kmura, beorpan, 1992.

1.
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Mpeamer*Subject: MOJEJOBABE Y EJJEKTOEHEPI'ETUIH
99 ESE1 382 MODELING IN POWER ENGINEERING
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexoe Semester Lectures Practices
VII 45 14(N)+16(LC) VII 45 14(N)+16(LC)
VIII 30 14(N)+16(LC) VIII 30 14(N)+16(LC)
Cappixkaj / cTpykTypa npeaMera: Contents / Structure of the subject:
®  MOJENH CHHXPOHHUX MallnHa e  Synchronous machine models
e  MojenH TypOWHA, TYPOMHCKUX peryjaropa u e Turbine models, turbine governors models and primary
MPUMapHUX MOTOHCKHUX MalllHa MOVers.
e  MoJenu NoOyAHHMX CHCTeMa CHHXPOHHUX TeHeparopa | ®  Excitation system models of synchronous generator.
®  MOJIENH aCHHXPOHHMX MallnHa e  Induction motor models.
e  Mojenu TpaHnchopmaropa e Under load tap changing transformer models.
®  OCHOBHHM MAaTEMAaTHYKH MOJET U MEMOPHCAHE e Basic mathematical model and memorized of

IUCTPUOYTHBHE MpEXKe distribution network
€KBHUBAJICHTUPA-E TIPEHOCHE MPEKE Equivalencing of transmission network
e mpopauyH TeseHeHoBe MaTpulle y TucTpuOyTuBHUM | ¢  Calculation of Thevenin matrix for distribution

Mpexama network

e  MOJEJOBamke U ecTUMaluja onrepehema e Modeling and estimation of load

® TOKOBM CHara y paaujaHuM U ciaboynersbanuM | ©  Load flow calculation in a radial and a weakly meshed
JUCTPUOYTHBHUM MpeKama distribution network

e [@popauyH KpaTKMX crojeBa y pagujanHuMm u | ¢  Fault calculation in a radial and a weakly meshed
c1aboyneTsbaHuM JUCTPUOYTHBHUM Mpekama distribution network

e nepdopMaHce IIOroHa TUCTPUOYTHBHUX Mpexa e Operation performances of distribution networks

e  pexoH(puUTyparyja AUCTPUOYTUBHUX MpEKa e  Distribution network reconfiguration

®  pecraypucame OTOHA TUCTPUOYTHBHUX Mpeka e Distribution network restoration supply

e  TpopadyH eHepruje ryomraka o  Energy losses calculation

IIpenucnutHe 00aBe3e: Preexam duties:

Ypahere pauyHapcke u 1abopaToprjcke BexoOe. Carried out computing and laboratory practices.

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

o IIpenaBama; Pauyncke BexOe (N); Pauynapcke | ¢  Lectures; Practices (problem solving (N); computing
BexOe (C); Jlaboparopujcke  BexOe  (L); (C), labs. (L)); Consultations.
Koncynranuje.

e The exam is written and oral. Written part of the
e Ucmut je mucMeHu B ycMeHU. [IrcMeHH 1e0 uemuTa exam is eliminatory.

j€ eNMMMIHATOpaH. . )
e The exam grade comprises the results on computing

e Ouena ucruTa ce ¢GopMupa Ha OCHOBY ycIieXa W3 and laboratory practices, written and oral part of the
padyHApCKUX BeXOW, I1abOpaToOphjCKUX BEXOM, exam.
MIMCMEHOT ¥ YCMEHOT JieJla UCITUTA.

JIntepatypa*Literatura

1. . C. Iomosuh, MogenoBame y enekTpoeHepreTHny; WHCTHTYT 3a €HEpreTHMKy W eleKTpoHuKy, daxymrer
TexHHIKHUX Hayka, Hosu Cam, 1999.

2. B. Byukosuh, Omiura Teopuja enekrpuunnx Mamiia, Hayka, beorpan 1992.

3. M. C. hanouh, Perynanuja enexkrpoeHepreTckix cucrema, Enexrporexunuku ¢akysrer, YHuBep3urer y beorpany,
Beorpan, 1997.

4. P. Kundur, Power System Stability and Control, McGraw-Hill, New York, NY, USA, 1994.
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Cmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

IIpeamer*Subject: MJIAHUPAILE, EKCIUVIOATALIAJA U YIIPABJBAILE EJIEKTPOEHEPTETCKUM CUCTEMUMA
99 ESE1 383 PLANNING, OPERATION AND CONTROL OF POWER SYSTEMS
Ykynau 6poj 4acoBa y ceMectpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VII 45 14(N)+16(C) VII 45 14(N)+16(C)
VIII 30 14(N)+16(C) VIII 30 14(N)+16(C)
Cagp:xaj / cTpyKTypa mpeamMera: Contents / Structure of the subject:
. Wmxemepcka eKOHOMHja: BPEMEHCKa  BPEJHOCT  HOBL@A, | ® Engineering economy: money-time relationships, depretiation,

aMOpTH3allKja, METOJIE 33 OLIEHy eKOHOMUYHOCTH MHBECTHIIHja U
BHUXO0BA IPUMEHA.

Kapakrepuctuke enemenara EEC: mnorpomiaum enekTpuuHe
€Hepruje, IPOU3BOJIHE jeJHHHUIIE, IPEHOCHH SIEMEHTH.

IIporHo3a moTpommse: QyropodHa H CpeImbepodHa 3a €Heprujy,
CHAry M KpHBY Tpajama onrtepehema.

IInarupame pa3Boja MPOU3BOAHMX Kamanurera: Ipou3Boama XE,
Jiorpajikba U3BOPa, U CUMYJIAllKja paja CHCTeMa.

IInanupame pas3Boja MHPEHOCHE Mpexe: AOrpaima Mpexe,
JIOTpajikba U3BOPA PEAKTUBHE CHEPTHje.

EXOHOMCKH UCIIEUNHT TEPMUYKHUX jeAHUIA: ca U Oe3 ryOuTaKa,
AJITOPUTMH PELIABAmba.

AHra)XoBame TEPMHYKUX jeIHHHIA:
pemiaBatbe Ha 0asu  JmCTe
IIpOrpamMupama.
XuzapoTepManHa KOOpAMHALMja: AYropodHa, KPaTKOpOYHA 3a
jenuy XE, 3a XE y nanny, 3a XE u mymmnHo-akymynanuony XE.

OCHOBHa OrpaHH4CHA,
npuopuTeTa MW AMHAMHUYKOD

Ipo6abunuctnuka cumynanuja paga EEC: mpousBognu
TPOIIKOBH, OYEKHBAHA IPOM3BOMEHA.
Konuentu ynpasmawa EEC: cucremu SCADA, 1neHtpu

yIIpaBJbama, U AIUIHKaTUBHE (YHKIIHjE.

Ectumanmja crama EEC: Ha 6a3u MakcuMyma BEpOIOCTOjHOCTH,
HACHTH(HKALH]a JIOIIHX Mepermba.

Curyproct EEC: knacudukanuja crama, paHIMpamke U aHaIu3a
HClaja y NMPOLIMPEHOM DPEaHOM BpeMeHY, KOPEKTHBHE akiuje
Ha 023 OCETJBUBOCTH M ONTUMH3ALMOHUX MOJIENA.

methods for evaluation of investment alternatives.

Characteristics of power system components: demand model,
generating units, transmission elements.

Load forecasting: long- and medium term forecast of energy,
peak demand and load duration curve.

Generation expansion planning: production of hydroplants,
construction of new generating units, simulation of system
operation

Transmission expansion planning: construction of new network
elements and VAR sources.

Economic dispatching of thermal units: with and without losses,
solution algorithms.

Unit committment: basic constraints, solutions based on priority
list and dynamic programming.

Hydro-thermal coordination: long- and short term with one hydro
plant, with hydro plants in chain, with pump-storage hydro plant.
Probabilistic simulation of power system operation: production
cost, expected productions.
Power system control:
applicative functions.
Power system state estimation: maximum likelyhood method, bad
data identification.

Power system security: steady-state classification, ranking and
analysis of contingencies, corrective controls based on sensitivity
analysis and optimization models.

SCADA systems, control centers,

IIpeaucnutHe 06aBe3e:
Pemen wu wucmnporpamupaH jegaH MOAEN Yy je3UKY
“FORTRAN".

Preexam duties:

Solved

and programmed model in language

“FORTRAN".

O0sMuM HAcTaBe M HAYUH MPOBepPe 3HAWA:

IIpenaBamwa; Pauyncke BexOe (N); Pauynapcke
BexOe (C); Koncynranmje.

Ucnur je MAUCMCHU U YCMCHU. IIucmenu JA€0 UcCIura
je CJIMMHUHATOpaH.

Ornena ucnura ce GopMupa Ha OCHOBY ycrexa W3
00aBe3HMX 3aJaraka, MMCMEHOI M yCMEHOI neja
UCIINTA.

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 obligatory
tasks, written and oral part of the exam.

JIuteparypa*Literature:
B. JleBu; ITnanupame pa3Boja eJIeKTpoeHepreTcKux cucrema nomohy pauynapa, Crunoc, Hosu Cax, 1998.

B. JleBu; Excrinoaranuja u yrpasibame eJeKTOCHEPreTCKUX cucteMa, ckpunra, Hosu Can, 1998.

B.JIeBn; 30mpka pemieHMX 3ajaTaka W3 IUIAHUPAma, EKCIUIoATallMje M YIpPaBJbamba CICKTOCHEPIeTCKUM

1.
2.
3.

cucremumMa, ckpunra, Hosu Can, 1998.
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Mpeamer*Subject: AJUCTPUBYTUBHU CUCTEMHA
99 ESE1 384 DISTRIBUTION SYSTEMS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexoe Semester Lectures Practices
VII 30 30(N) VII 30 30(N)
VIII 30 30(N) VIII 30 30(N)

Cappixkaj / cTpykTypa npeaMera: Contents / Structure of the subject:
. Viora IEC y EEC . The role of distribution of electrical system (DES)
e  IlporHosa onrehema noTpomaya 1 MOTPOIIAYKHX ITOAPYYja e The prognosis of customer and customer area demand
. OcuoBuu enementu JIEC (Tummsanuja enemeHaTa, (GakTopu | e The DES elements (tipe of elements, overload factors)

pesepse u npeonrepehera) . Basis of technoeconomical calculations
. OCHOBH TEXHOSKOHOMCKHX IIPOpavyHa . Security and reliability of DEN
. ITojam cUrypHOCTHU U OY3AaHOCTH Hamajama . Conception of HV, MV and LV networks
. Konuenmuje BH, CH n HH mpexa. . Suburban networks
. Banrpascke mpexe . Overhead lines calculations ( mecanical loads of wires, poles and
e  HamseMHM  BOJOBH-MEXaHHYKM  NpopauyH  (mpopadyHH isolators).

MEXaHWYKUX Hampe3ama Yxaau, CcTyOoBa M H3071aTOpa, | e Cable lines (constructions, heating and buring)

TPacUpame U MPOjEKTOBAbE BOJI0BA) . Basic elecrtrical calculations concerning for electrical lines
. Ka6moBckr BoJOBH (KOHCTPYKIIMja, 3aTPEBabe, OJIArarhe. ) . Analysis of idealised radial distribution networks.
. OCHOBHH €JICKTPHYHHU NPOPauyHH BE3aHU 33 BOJIOBE . Electrical analysis of real radial distribution networks (voltage,
e  AHann3a MACATM30BHUX PaJMjalHUX MpExXa power and energy looses estimation by analytical, fuzzy and
. AHanu3a CTalMOHAPHUX CTamba y paajaHHEM Mpexama (oLeHa monte carlo methods).

HallOHa W CHara ¥ CHepruja ryOuTaka NPUMEHOM aHAITHYKOT, | e The short circuit states influence on the type of neutral grounding

a3y 1 MOHTE KapJio METO/Ia). and paralel conection of transformers
. VYTuiaj KpaTKux crojeBa Ha H300p BPCTE y3eMJbCHha U MapajeiHu | e Mesures for short circuit current limitation by choosing network

pan Tpanchopmaropa. configuration and electrical attributes of elements
e Mepe 3a cMameme CTpyja KpaTKuX crojeBa u30opoM | e  Power quality

KoH(rypaiuje Mpexe 1 U300pOM €NEKTPHUYHMX KApaKTepUCTHKA | o  Voltage regulation

eneMeHara. . Load management (short term load forecasting)
e Ksamurer enekTpudHe eHepruje e  Distributive automatic and protection (types and protection
. Perynanuja HaroHa regulation)
. VYnpasssame ontepehemeM (KpaTKopouHa nporuosa ontepehema) | o The Human life security
. JlucTpuOyTuBHA ayTOMaTHKa M 3alITHTa (BpCTE M HOJCLICHE | o The Maintenance of distribution networks

3aIITUTE)

CHUrypHOCT JbY/ICKHX JKHBOTA H MaTEpHjaTHUX J00apa
OnpkaBame JUCTPUOYTHBHUX Mpexa

TexHO-eKOHOMCKAa aHalM3a NpH u300py KOHIENNIUje U
wianupawy pasoja JIEC (um300op cHare, Mecta H TOJAMHE
usrpaamwe enemenara JIEC)

. Techno-economical analysis by choosing DES concepts and
developement planning (choosing power, place and year of DES
elements building).

IpenucnutHe o0aBe3se: -

Preexam duties: -

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAWA:

[penaBama; Pauyncke Bexx6e (N); Korcynramnmje.

Mode of studies and evaluation:

e Lectures; Problem solving (N) practices;

. Consultations.
e  Hcnur je nucMenu u ycMeHu. [lucMenu neo uenura
je enumuHaropat. O6a nena ce nmonaxy y nucmenoj | ¢ The exam is written and oral. Written part of the
dbopmu. exam is eliminatory. Both parts of the exam are
expressed in written form.
e Orena ucnuta ce GopMupa Ha OCHOBY ycrexa W3
MMUCMEHOT ¥ YCMEHOT JiejIa UCIIHTA. e The exam grade comprises the results on written and
oral part of the exam.
Jluteparypa*Literature
1. J. Burke,Power Distribution Engineering-Fundamentals and Application, Marcel Dekker, 1994.

2. E. Lakervi, E. Holmes, Electricity Distribution Network Design, Peter Peregrinus Ltd, London, U.K., 1989.
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Oncex*Department:
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Cmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

Ipeamer*Subject: PEJIEJHA 3AIITUTA
99 ESE1 385 PROTECTIVE RELAYING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester ter
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VII 30 20(N)+10(LC) VII 30 20(N)+10(LC)
VIII 30 20(N)+10(LC) VIII 30 20(N)+10(LC)

Cagpaxaj / cTpyKTypa nmpeamMera:

OCHOBHH 3aXTEBHU KOjH C€ II0CTaBJbajy Mpe]| peliejHy
3AIITUTY

OCHOBHE ITOJIeJIe pesicja
CTpYjHH peJeju

HAIOHCKH peleju

peneju cHare

TUCTaHTHH PEIeju
MHKPOIIPOLIECOPCKH Peleju
aJanITUBHU pelieju

3aIITHTA SNEKTPUYHUX MpeKa
3amTuTa Tpanchopmaropa
3allITHTa TeHepaTopa
3aIITHTA EIEKTPOMOTOPA
3aITHTa CAOUPHUIIA

Contents / Structure of the subject:
basic requirements for protective relaying
basic relay classification

current relays

voltage relays

power relays

distance relays

microprocessor relays

adaptive relays

network protection

transformer protection

generator protection

electric (induction) motor protection
busbar protection

IIpenucnntHe 00aBe3e:
Ypahene pauyHapcke u 1ab0paTOpHjcKe BexOe.

Preexam duties:
Carried out computing and laboratory practices.

OO0/ HAcTaBe M HAYUH MPOBepe 3HAbA:

[IpenaBama; Pauyncke BexbOe (N); Pauymapcke
BexOe (C); Jlaboparopmjcke  Bexbe  (L);
Koncynramuje.

Wcnur je mucmenn u ycmenu. [lucmenn aeo ucnura
j€ enmMMHUHaTOpaH.

Ouena ucnuta ce GopMHpa Ha OCHOBY yclexa U3
pauyHapcKuX BeXOHW, J1abOpPaTOPHjCKUX BEXOH,
MICMEHOT ¥ YCMEHOT JieJla HCIIHTA.

Mode of studies and evaluation:

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

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

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

JIutepatypa*Literature:

1.

J1. BekyT, Penejna 3amruTa, (yudenuk), ®TH, Hoeu Cax, 1999.
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Cwmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

Ipeamer*Subject: MEPHU CUCTEMMHU Y EJJEKTPOEHEPI'ETUIHA
99 ESE1 306 MEASURING SYSTEMS IN POWER ENGINEERING
YkymaH O6poj 9acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexbe Semester Lectures Practices
IX 45 30(N)+15(L) IX 45 30(N)+15(L)

Canp:kaj / cTpyKTypa npeamera:

e  JIUTWTATHU MEPHH CHCTEMHU

e Croxactmuka A/Jl KoHBep3Wja W aJaNTUBHU
MEpHH CHCTEMU

e EnexTpoHCKa aHaJIOTHA MEpHA HHCTPYMEHTAIH]ja

BuiiekaHaiHO Mepeme OCHOBHHMX EJEKTPHYHHX

BCJIIMYMHA

Mepeme y HECUHYCOUIATHOM PEKUMY

Cynep0Op3a Mepema

Mepema H 3aIITHTA, JETEKIMja KBapa HA MPEXH

Mephu TparchopmMaTopu

Hamoncku, cTpyjHy, 3a 3aITHTY

MepHr TpeTBapaud - MEpEme HECHCKTPHUHHUX

BEJINYMHA

Mepeme Bp/Io MaJIuX ¥ BPJIO BEIUKUX OTIIOPHOCTH

Mertoa napujanHuX NPakKmbemha

Ocrtockon

Pauynap y Mepemuma

Cranjapau 3a MOBE3WBambe, MHTErpanyja MEpHOT

crcreMa

Contents / Structure of the subject:

e Digital measuring systems

e Stochastic A/D conversion and adaptive measuring
systems

e Electronic analog measurement instrumentation

Multichannel measurement of basic electrical

quantities

Nonsinusoidal measurements

High speed measurements

Measurement and protection, network fault detection

Measurement transformers

Vmt, cmt and pmt

Measurement transducers - electrical measurement of

nonelectrical quantities

Measurement of very low and very high resistance

Partial discharge method

Osciloscope

Computer in measurements

Connecting standards, integration of measurement

system

IpenucnurHe 06aBe3e:
Ypahene saboparopujcke BexOe.

Preexam duties:
Carried out labs.

O01MIU HACTaBe U HAYUH nmposepe 3Hamba:

o [IpenaBama, Pauyncke BEXKOE (N)
Jlabopatopujcke BexoOe (L); Koncynranuje.

e Ucnur je mucmeHu W ycMmenu. [lucmeHu neo
UCIINTA j& eJTMMUHATOPaH.

e Oruena ucruta ce GopMUpa Ha OCHOBY ycIexa H3
ma00paTOPHjCKUX BEXKOHM, MHUCMEHOT H YCMEHOT
Jieia UCTIUTA.

Mode of studies and evaluation:
e Lectures; Practices (problem solving (N); labs. (L));
Consultations.

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

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

JIntepatypa*Literature
1. Ckpunra.
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Oncex*Department:
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Cmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

IIpeamer*Subject: TEXHUKA BUCOKOI' HAITOHA
99 ESE1 308 HIGH VOLTAGE TECHNIQUE
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
IX 45 30(N)+15(L) IX 45 30(N)+15(L)

Cagpaxaj / cTpyKTypa nmpeamMera:

MexaHu3aM HacTajamba aTMOC(HEPCKUX IPEHAIOHa.

[IpocTupame NpeHanoHCKUX Tanaca y BOJOBUMA.

MpexHu aujarpam.

IlerepceHoBO MpaBUIIO.

BepxeponoBa merona.

[IpocTupame NpeHANOHCKUX Tajaca y HaMoTajuMa

TpaHcdopmaropa.

e [lpeHomeme npeHanoHa ca NMpUMapa Ha CEKyHIap
TpaHc(hopMaTOpa M YTHIIA] CIIpere.

e  VHyTpammu IIPEHAIOHH, (epopesoHaHca,
HCKJbYYerhe TpaHchopMaTopa y IpasHOM XOAy.

e [loHamame racoBUTHX IHEIEKTPUKA y HPUCYCTBY
IpEHAIOHa.

o [lonamame TeUHUX JUCJICKTPUKA.

e [loHamame YBPCTHX TUEICKTPHKA.

e [IpeBeHTHBHO OJIpXKABaHE
(mapumjanHa npaxmena)

e 3amTHTa OJ] ONACHHUX IIOCIEIUIa IPEHANOHCKUX
ojaBa.

e  OnBomHMIN IIpeHaIoHa
KapaKTepUCTUKE, HAUMH JIEJIOBAbA).

e KracwyHa ¥ CTaTUCTHYKA KOOPAMHALIM]A H30JIallHje.

JAUCIICKTPpUKA

(xoHCTpYKIH]a,

Contents / Structure of the subject:
Appearance of lightning

Surge propagation in lines

Network diagram

Petersen's rule

Bergeron's method

Surge propagation in transformer's coils
Surge transfer from primary to
transformer's coil

System overvoltages (ferroresonanse, transformator
switching)

Gas dielectric behaviour by overvoltages.

Oil dielectric behaviour

Hard dielectric behaviour

Preventive maintenace (partial discharges)
Overvoltage protection

Surge arresters (construction, attributes, activity)
Classical and statistical coordination of insulation.

secondary

IIpenucnntHe o0aBe3e:
YenemHo  ypahleH  cemecTpaiHH
nabopaTopujcke Bexoe.

pan. Ypahene

Preexam duties:
Successfully accomplished the semestral paper. Carried
out labs.

OO0/ HAacTaBe M HAYUH MPOBepe 3HAbA:

e IIpenaBama; Pauyncke BexOe (N); Jlaboparopujcke
BexOe (L); Koncynrammje.

e Ucnwur je nucmenu u ycmenu. [lucmenn neo ucnnra
j€ enmMMUHaTOpaH.

e Orena ucnura ce (HopMHpa Ha OCHOBY ycHexa M3
a00paTOPHjCKUX  BEKOM, CEMECTPAIHOT paja,
MIHCMEHOT ¥ YCMEHOT JIeJa UCITHTA.

Mode of studies and evaluation:
e Lectures; Practices (problem solving (N); labs. (L));
Consultations.

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

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

Jluteparypa*Literature:

1. Jb. MunankoBuh, TexHuka Biucokor HaroHa, Enextporexuuuku ¢akynrer, beorpaz, 1981.
2. M. CaBuh, TexHuka BUCOKOT HanoHa-aTMOc(epcKu npeHanonu, Enekrporexunuku dakynrer, beorpaz, 1996.
3. M. Capuh, TexHuka BHCOKOT HamoHa-aTMOC(epCKkH TpeHanmoHW - 30HMpKa 3ajaraka, EIEeKTPOTEXHUYKH

dakynrer, beorpan, 1996.
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Cwmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

Mpenver*Subject: | TEXHUYKO HHOOPMAIIUOHU CUCTEM AJUCTPUBYTUBHUX MPEXKA

99 ESE1 386 TECHNICAL INFORMATION SYSTEM OF DISTRIBUTION NETWORKS

Yxymnan 6poj yacoBa y ceMecTpy Total number of hours per semester
CemecTtap IIpenaBama Bex6e Semester Lectures Practices
IX 60 14(N)+16(L) IX 60 14(N)+16(L)
Cagp:kaj / cTpyKTypa mpeamMera: Contents / Structure of the subject:
e [lmanumpame paszBoja IUCcTpUOYTHBHHX Mpexa — | e  distribution networks expansion planning -
YBOJHHU JIE0 introduction

IIporuosupame cHare u eHepruje y
JTUCTPUOYTHBHOM KOH3YyMY
TeXHWYKM W CHUTYPHOCHH KPHUTEPHjYMH IIpH

IUTAHUPAky Pa3Boja JUCTPHOYTUBHE MPEKE
[Tnanupame HOBUX TPaHCHOPMATOPCKHUX CTAHUIIA
[Inanupame  CpeAmEHANIOHCKE  AUCTPHOYTHBHE
Mpexe

Hanpenune TexHuKe y IUIaHUpPamby AUCTPUOYTHBHUX
Mpexa

Excrinoaranuja aucTpuOyTHBUX MpeKa — YBOJHHU
ZIeo

[Tnanupame mOroHa AUCTPUOYTHBHUHMX Mpeka H
MOJCIICHEe OCHOBHHHUX YIPaBJBUBUX Iapamerapa
IUCTpUOyTHBHE MpEXe
VYnpaBbame  AUCTPHOYTHBHOM
MIPOLINPEHOM PEATHOM BPEMEHHY
AHanu3a 0CTBAPEHOr IIOTOHA

MpEXOM Y

load and energy forecasting in distribution networks
technical and security criteria within distribution
network planning

planning of power supply transformer station
planning of medium voltage distribution networks
advanced techniques in distribution networks
expansion planning

operation of distribution networks - introduction
operation planning of distribution networks and
adjustment of basic control parameters

real time management of distribution networks
analysis of realized operating states

IIpenqucnutHe o0aBe3e:
Ypahene nadboparopujcke Bexoe.

Preexam duties:
Carried out labs.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA:

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

HWcnwur je mucmenn u yemeHu. [lucmenn neo nenmra
je eIMMMIHATOpaH.

Ornena ucnurta ce GopMHpa Ha OCHOBY ycIieXxa U3
n2a00paToOpHjCKUX BEXKOU, MHUCMEHOT M YCMEHOT
JieTIa UCIHTA.

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.

T. Gonnen, Electric Power Distribution System Enginering, McGraw-Hill Book Company, New York, NY,

E. Lakervi, E. Holmes, Electricity Distribution Network Design, Peter Peregrinus Ltd, London, U.K., 1989.
J. J. Burke, Power Distribution Enginering, Marcel Dekker, Inc., New York, NY, USA, 1986.

JIntepatypa*Literatura
1.
USA, 1986.
2.
3.
4.

B. LI. Crpesocku, J. C. Jamuh, Cucrem peryianyje HaroHa AUCTPUOYTUBHUX Mpexa, IHCTUTYT 3a eHEepreTuKy
u enekTpoHuky, Pakynrer Texuuukux Hayka, Hosu Can, 1996.
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POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING

Cmep*Course: EJIEKTPOEHEPI'ETUKA * POWER ENGINEERING

IIpeamer*Subject: CHEIUJAIN30BAHU COPTBEPHU Y EJIEKTPOEHEPTETUIIU
99 ESE1 387 SPECIAL SOFTWARE PACKAGES FOR POWER AND DISTRIBUTION NETWORKS
Ykynau 6poj 4acoBa y ceMectpy Total number of hours per semester
Cemecrap [IpenaBama Bex6e Semester Lectures Practices
IX 60 14(N)+16(C) IX 60 14(N)+16(C)

Cagpaxaj / cTpyKTypa nmpeamMera:
e EnexrtpoeHeprercku cucteMu
—  TOKOBM CHara
—  KpaTKH CII0jeBH
—  EKBHBAJICHTUDPAHE
—  ecTHMallyja cTama
—  cTaTu4ka CUTYPHOCT
—  cuMynaTop
e  JluctpuOyTHBHE MpEXe
—  TOKOBH CHara
—  KpaTKH CIOjeBU
- CKBUBAJICHTHUPAEC
—  ecTHMallyja MOTPOIIkhe/cTarmba
—  cuUMyInaTop

Contents / Structure of the subject:
e Power Systems
— Load Flow
—  Fault Calculation
— Equivalent Procedures
—  State Estimation
—  Security Analysis
—  Training Simulator
e Distribution Networks
— Load Flow
—  Fault Calculation
—  Equivalent Procedures
— Load/State Estimation
—  Training Simulator

IIpenucnintHe o0aBe3e:
Ypahene pauyHapcke BexOe.

Preexam duties:
Carried out computing practices.

OO0/ HAacTaBe M HAYUH MPOBepe 3HAbA:

e IIpemaBama; Pauyncke Bexbe (N); Pauynapcke
BexOe (C); Koncynranmje.

e Ucnwur je nucmenn u ycmenu. [lucmenn neo ucnmra
j€ enmMMHUHaTOpaH.

e Omena ucnura ce GopMHupa Ha OCHOBY ycliexa U3
padyHapCKUX BEXOW, MUCMEHOT M YCMEHOTr Jeiia
ucIura.

Mode of studies and evaluation:
e Lectures; Practices (problem solving (N); computing
(C)); Consultations.

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

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

Jluteparypa*Literature
CkpwrnTa ca npeaBama.
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Cmep*Course: TEJIEKOMYHUKALIUJE * COMMUNICATIONS

Mpeamer*Subject: CJHYYAJHU NINPOLECH
99 ESEI 141 STOCHASTIC PROCESSES
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
\ 45 45(N) \ 45 45(N)

Canp:kaj / cTpyKTYpa npeamera: Contents / Structure of the subject:
e Anre0pa norahaja. e Axioms of probability.
e Axcuome. e  Conditional probability.
e  HauwuH 3aaBara BepoBatHohe. e  Baye’s rule.
e HesaBuchoct.Ycnosae BepoBaTHohe. e Discrete and continuous probability distribution.
e Jlebununmja ciyyajue NpOMEHIBUBE. e  Random vectors and joint distribution.
o  Oynkuuja pacrojere. e  Function of random variables.
. Huckpetne, HETIpEeKHIHE " ocrane CIIly4ajHE | o Convolutions.

MPOMEHJBHBE. e  Conditional distribution.
. BumeniMen3nonante cirydajHe MpOMEHIbHBE. . Mathematical expectations.
e Tpanchopmanmje CIydajHuX IPOMEHIBHBHX. e  Variance and standard deviation.
e  MaTeMaTHuKko OUEKHUBAHE. e  Moments.
e  Jlucmep3uja. e  Covariance.
o KoBapujaHca, KOeQHIIHjeHT Kopealyje. e  Correlation coefficient.
e VYcioBHe pacnozerne. e  Conditional expectations.
e VYCJIOBHO MAaTEMaTHYKO OYECKUBAHE. e  Characteristic function.
e Perpecuja. e Laws of large numbers, central limit theorems.
o JlepunnuMja n OCHOBHE KApakTEPHCTHKE CIy4ajHOT | o  Stochastic processes.

npoiieca. e  Stationary processes,ergodicity, spectral analysis.
e  CrauwoHapHu MpOLECH, —EPrOAMYHOCT, CHEKTPATHA | o  Markov processes.

aHals3a. e Quening systems with Poisson type input and exponential
L] MapKOBJ'beB JlaHaIl ¥ mpouec. type service time.
e OCHOBHM EIIEMCHTH PEIOBA YeKamwa (CHCTEMa MACOBHOT | ¢  Erlang formulas.

YCIyKUBAFHa). e  Sample distribution, mean and variance.
e Dopmyuna Epranra. e  Point estimation.
e Ilnanupame excrepumeHata — (OpMHpamE Y30paka | ¢  Maximum likelihood estimates.

CHTHUQHUKAHTHOCT. e  Confidence intervals.
*  CrarncTuuke OueHe, TECTOBH H XHIOTE3e. e  Parametric and nonparametric hypotheses and tests of

significance.

IIpeaucnurHe odaBese: -

Preexam duties: -

O0sMIM HACTABE U HAYMH nmpoBepe 3Hamba:

IIpenaBama; Pauyncke Bexx6e (N); Koncynramnmje.

Ucnur je nucmenu u ycmenu. [lucMenu neo ucnura
je enumunHatopaH. Ha nucmeHoM neny ucnurta je
J103BOeHO Koputhemwe yuoenuka (1., ouio kojer).

Orena ucnuTa ce GopMHpa HA OCHOBY yCIexa W3
MHCMEHOT ¥ YCMEHOT JieJla UCIIHTA.

Mode of studies and evaluation:

Lectures;  Problem
Consultations.

solving

MN)

practices;

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

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

JIuteparypa*Literature:
M. CrojakoBuh, BepoBatHoha u maremarnuka crarucruka, ®TH, 1998.
3. Imumuh, I1. [epynuuuh, 30upka penicHUX 3amaTaka U3 BepoBaTHONE W MaTeMaTH4Ke CTaTHCTUKe, Hayduna

1.
2.

Kbura, 1982,
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Cmep*Course: TEJEKOMYHUKAIIUJE * COMMUNICATIONS

Ipeamer*Subject: MUKPOIIPOUECOPCKA EJJEKTPOHUKA
99 ESE1 401 MICROPROCESSOR ELECTRONICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
\% 30 30(CL) v 30 30(CL)
VI 30 30(CL) VI 30 30(CL)

Cappixkaj / cTpykTypa npeaMera:

ApPXHUTEKTYpa M METOJE IMPOjeKTOBaba CIIOMKESHUX
JUTUTATHUX €JIEKTPOHCKUX CHCTEMA.
Mukponporecopu ¥ MHUKPOIPOLIECOPCKH CHCTEMH.

ApxuTekTypa  MHKpPOIPOLIECOPCKUX  CHCTEMA.
MHUKpOENeKTpOHCKE U CO()TBEpCKE KOMIIOHEHTE.
IloBe3suBame  MHKpompoLecopa ca  OCTalIUM
KOMITOHEHTaMa CHCTeMa.

[IpojekToBamke  MHKPONPOLECOPCKUX  CHUCTEMA.

[lpumena caBpeMeHHX ajaTa 3a IIPOjeKTOBAbE.

[IpojexToBame MEMOPH]jCKOT MOJICUCTEMA.
[IpojexToBame  ynIa3HO-M3NA3HOT  IOJCHCTEMA.
IIpexua. IIporpamMmcke KOMIIOHEHTE.

MUKPOKOHTPOJIEPCKH  CUCTeMHU. IIpojeKkToBame

MHUKPOKOHTPOJIEPCKUX CUCTEMA.
MHUKpPOENEeKTPOHCKE KOMIIOHEHTE M CHCTEMH 3a
JIUruTanny odpany cursana. [IporpaMcka noapiuka.
[IpojekToBame MHKPOENEKTPOHCKHX CHUCTEMa 3a
JUTUTAIHY 00pasy cCUrHajia

Contents / Structure of the subject:

Architecture and design of complex digital
electronic systems.
Microprocessors and  microprocessor
Architecture of  microprocessor systems.
Microelectronic  and  software ~ components.
Interfacing the components into a system.

Design of microprocessor systems. Software tools in
microprocessor system design. Design of memory
subsystem. Design of input/output subsystem.
Interrupt mechanism. Software components of
MiCroprocessor systems.

Microcontroller systems. Design of microcontroller
systems.

Microelectronic components and systems for digital
signal processing. Software support. Design of
microelectronic  systems  for  digital system
processing.

systems.

IIpenucnutHe o0aBe3e:
Ypahere pauyHapcko-1abopaTopujcke BexOe.

Preexam duties:
Carried out computing-laboratory practices.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA:

Ipenasama; Pauynapcko-inadoparopujcke Bexxbe (CL);
Koncynranuje.

Jleo ucnMTa WIM €0 MCHHUT CE€ MOXKE IOJIOKHUTH
KpO3 KOJIOKBHjyME, TECTOBE M CaAMOCTaJIHE 3a/1aTKe.
Ucnur je mucmeHn u ycmeHd. [lucmeHm meo je
STMMHUHATOPAH.

Ornena ucnurta ce GopMHpa Ha OCHOBY ycIiexa U3
pavyHapCKO-I1a00paTopHjCKUX BEeXOH, KOJIOKBHjyMa,
TECTOBA, CAMOCTAJHUX 3aJaTaka, HHCMEHOI U
YCMEHOT JieJa UCIIHTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature
B. Manb6amra, b. Ilepurmmh, Mukponpotiecopu 1 Mukpopadynapu, Qakynrer TexHUIKuX Hayka, Hosu Can, 1989.
2. A. Clements, Microprocessor Systems Design, PWS-Kent Publishing Co., 1997.

B. Manb6amra, Mukponporecopcka eIeKTpPOHHKA, CKPUIITA Y IPUIIPEMH.

1.

3.
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Cmep*Course: TEJIEKOMYHUKALIUJE * COMMUNICATIONS

Mpeamer*Subject: JAUTUTAJTHA OBPAJIA CUT'HAJIA
99 ESE1 402 DIGITAL SIGNAL PROCESSING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
v 30 16(N)+14(C) v 30 16(N)+14(C)
VI 30 14(N)+16(C) VI 30 14(N)+16(C)

Cagpaxaj / cTpyKTypa nmpeamMera:

VYBox y nuruTaiHy obpany CHrHana (IUCKPETHH CHUTHAIH
U cHucTeMu, z-TpaHcopmanuja. JdurutanHu GUITPH:
neduHMIMja, TIO/eNIa, OCHOBHU ITOjMOBH)
Tpancdopmarmje pururamaux cursana (DTFT, DEFT,
DCT, Besa mwmehy ZT, DTFT u DFT, Bp3a ®ypujeosa
tpaucpopmanuja (FFT)).

Jlururanuzanyja ¥ peKOHCTPYKIHWja aHAJOTHHX CHUTHAIa
(omMepaBame, KBAHTOBAE U IIPO30PHPALE)
IIpojextoBame FIR d¢unrapa (xapakrepuctuke FIR
¢unrapa ca muHeapHoM (aszoM, cuHTe3a FIR ¢wuirapa
roMohy Ipo30pcKuX (GYHKIHjA, ONTHMH3AI[HOHE METOJIE)
IIpojextoBame IIR  ¢unrapa (cuHTE3a aHAIOTHUX
¢unrapckux (QyHKIMja, TpaHCHOpPMAIMje AHAIOTHUX Yy
JTUTUTATTHE ¢untpe, TpaHchopmaIyje orcera
yuecranocti: NF y NF, VF, PO unu NO)
HmnnemenTanija TUrUTanHuX Quiatapa (IpeIcTaBibambe
OpojeBa ca (PUKCHOM ¥ MOKPETHOM TAvyKOM, peaiu3aliija
¢unTapa ca KOHAYHUM M OECKOHAYHUM HMILYJICHUM
oms3uBoM (FIR))

Ilpumep mpumeHe  auruTanHe oOpajge  CHTHala
(meummanyja ¥ MHTEpIONALKja, afalTUBHO (HUITpUpAILE,
aJIaNITUBHA EKBAIN3ALM]ja, TOHUIITABAKE €Xa)

Contents / Structure of the subject:

Introduction to Digital Signal Processing (Discrete -
timesignals and systems, z-transform, digital filters,
definition, clasification, basic principles.)

Time- and Frequency-Domain Representation of Signals
and Filters (DTFT, DFT, DCT, relation between ZT,
DTEFT and DFT, Fast Fourier transform (FFT))
Digitalisation and Reconstruction of Analog Signals
(Sampling, Aliasing, Windowing, and Smoothing)

Finite Impulse Response Filter Design (Linear-phase FIR
filters characteristics, FIR filter design by window
functions)

Infinite Impulse Response Digital Filter Design (Analog
filter ~ function  designs, analog-to-digital filter
transformations, design examples, digital frequency
transformations: LF to LF, HF, PB or SB)

Digital Filter Implementation Considerations (Fixed and

floating point number representation, FIR filter
realisation, IIR filter realisation)
Examples of DSP applications (Decimation and

interpolation, adaptive filtering, adaptive equalisation,
echo cancelling)

IpeaucnuTHe 0b6aBe3e:
Ypahene pauyHapcke BexoOe.

Preexam duties:
Carried out computing practices.

OO0/ HAacTaBe M HAYUH MTPOBepe 3HAbA:

IIpenaBama; Pauyncke BexOe (N); Pauymapcke
BexoOe (C); Koncynranuje.

Wcnur je mucmenn u ycmenu. [lucmenn aeo ucnmra
j€ enmMMUHaTOpaH.

Onena ucnura ce Gopmupa Ha OCHOBY ycrexa W3
payyHapcKUX BEXOM, MHCMEHOT M YCMEHOI Jelna
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.

Jluteparypa*Literature:
B Jlenmuh, MoryhHOCTH 1 OrpaHHueha JUTHTATHE 00paie CUurHaia, CKpunra (y u3paim).

M. O6panosuhi, M .MwunocasibeBuhi, Jlururanna oopaaa curnana, Bojuonsnasauku 3aBoj, beorpan, 1988.

Jb. CrankoBuh, [lururanua oopasna curnana, Hayuna kmura, beorpaz, 1990.

M. B. [lonosuh, lururanna odpana curnana, Hayka, beorpan, 1994.

Jb. Muuh, JI. loOpocasiseBuhi, YBoz y mururanny odpany curnaina, beorpam, 1995.

E. S. K. Mitra and J. F. Kaiser, Handbook for Digital Signal Processing, John Wiley and Sons, Inc., USA, 1993.

A S
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Ipenmer*Subject:

99 ESE1 461

JUT'UTAJTHE TEJIEKOMYHUKAILIUMJE
DIGITAL COMMUNICATIONS

Ykynas 6poj 4acoBa y ceMecTpy

Total number of hours per semester

CemecTap [IpenaBama Bexbe
v 30 30(N)
VI 30 26(N)+4(C)

Semester Lectures Practices
A% 30 30(N)
VI 30 26(N)+4(C)

Cappixkaj / cTpykTypa npeaMera:

YBox y JAMruTajHE TelleKOMyHMKaluje (00nacTu NpHMEHe,
TpPEeHJOBH pa3Boja, OIOK IIeMa CHCTeMa, Kilacupukanuja Hu
HapaMeTpH JUTHTAIHUX CUTHAJIA)

Cny4yajun  nmpomecu (AHcam01, ayTo u Mehykopemamwmja
(koBapujaHca), CTaTUCTHYKA HE3aBUCHOCT, (umkI10)
CTAalOHAPHOCT, (HE) KOPEIHMCaHOCT, eproaundHoct, Onabupame
ciyuajuor mponeca, CHeKTpajdHa aHauM3a CIyYajHHX CHTHAla,
Om3UB JMHEApHHX CHCTEMa Ha CIy4YajHH CUTHAN, YCKOIOjaCHU
curHan u aautuBHU [aycoB urym, CiiydajaH JUTHTaqHM CHTHAIT
(cpeama cHara, ayTOKOpenaiyja, CIEKTpallHa TYCTHHA CPEIHbe
cHare))

KonoBame mururamamx curxama (CkxpemOiep (umeanHH, cetT-
pecer, caMOCHHXpoHuLIyhn), JInHujcKku KOJIOBU
(ceyioTepHapHH, MPEKOJOBAaHH JIMHEAPHH IICEYAOTCPHAPHH,
HEJIMHEapHH))

IIpeHoc MUTUTaTHUX CHUTHAIA y OCHOBHOM OIICETY Y4ECTaHOCTH
(Uutepcumboncka  mHTEepdepeHmmja  (u.c.u.), HuksucTOBH
KpUTEpHjyMH, 1ujarpaM  oka, KoHTpoimcaHa H.C.H. U
nyobuHapHM TpeHoc, BeposarHolia rpemike |y mpeHocy
JUTHTATHUX curHama, OnTuMu3anuja JUTUTAIHOr IIPeHoca Y
OCHOBHOM  oIcery, mpwiarohjenu ¢uiarap, KOpelamdoHH
IIPHjeMHHK, TPAHCBEP3aIHU (HHITAp, €KBATN3AII]A)

IlpeHoc IWrMTAHUX CHUTHAJa y TPAHCIIOHOBAHOM OIICETY
yuecraHocTn (EkBuBaneHTHa (yHKUMja CHCTeMa Y OCHOBHOM
OICery Y4YecTaHOCTH, JlMruramHe Monyjanuje (aMIUIUTYHACKA,
(mudepenunjanna)  ¢dasHa, (pEKBEHIMjCKAa, KOMOWHOBaHHU
Tunosy, Mehyco6Ho nopeheme))

CHHXpOHH3alMja HOCHOIA U u3aBajame TakTa (OOHaBIbame
(dpekBennuje U (ase Hocuoua, M3/Bajame JIMIHUTAIHOT TaKTa,
uTep)

Contents / Structure of the subject:

e Introduction to digital communication systems
(application areas, development, system block diagram,
parameters and digital signals classification);

e  Stochastic processes (ensemble, (cross) correlation
(covariance), statistical independence, (cyclo) stationarity,
(un) correlated process, ergodicity; Stochastic process
sampling; Spectral analysis of random signals; Linear
system response to random signal; Narrowband signal and
additive Gaussian noise; Random digital signal (power,
correlation, power spectrum));

e Digital signal coding (scrambler (ideal, set-reset, self-
synchronising), line codes (pseudo-ternary, precoded
linear pseudo-ternary, non-linear));

e Digital transmission in a baseband (inter-symbol
interference  (ISI), Nyquist criteria, eye diagram;
Controlled ISI and duobinary transmission; Error
probability in digital signal transmission; Optimising of a
digital transmission in the baseband, matched filter,
correlation receiver, transversal filter, equalization);

e  Digital modulation schemes (equivalent baseband system,
digital modulation (amplitude, (differential) phase,
frequency, combinations, performance comparison))

e  Carrier and clock synchronisation (carrier frequency and
phase recovering, clock extraction, jitter)

IpeaucnurHe 06aBe3e:
Ypahene pauynapcke Bexoe.

Preexam duties:
Carried out computing practices.

O0JMIM HACTaBe U HAYMH NpoBepe 3Hamba:

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

Hcnwur je mucmeHH.

Mode of studies and evaluation:

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

e The exam is taken in a written form.

JIntepatypa*Literature:

1.

2. N. C. Crojanosuh, OcHOBH TenekoMyHHKanuja, I pal)eBuncka kwura, beorpax, 1977.

3. B. Munomesuh, B. [lenuh, [lurnranue renekomyHukanumje - 30upka 3anaraka, Enunnja Texunuke kwure, ®TH

I'. Jlykarena, JI. Hdpajuh, I'. IlerpoBuh, P. [lerpoBuh, [dururanHe tenekomyHukauuje, I'paljeBuHCKa Kibura,

Beorpan, 1984.

u Ctunoc, Hosu Can, 1996.
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Cmep*Course: TEJIEKOMYHUKALIUJE * COMMUNICATIONS

Ipeamer*Subject: TEOPUJA HHOOPMAIINJA U KOMYHUKAILINJA
99 ESE1 462 INFORMATION AND COMMUNICATION THEORY
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
v 30 16(N)+14(C) v 30 16(N)+14(C)
VI 30 16(N)+14(C) VI 30 16(N)+14(C)

Cagpaxaj / cTpyKTypa nmpeamMera:

VYBox y Teopujy nHdopmarnmja;

KomoBame wu3Bopa (cratuctuuko kozoBame) ([lomema
komoBa, AEIl, Kpadr-Mexmunanosa nema, IlpBa
[IlenonoBa Teopema, birok kox 3a caxxuMmame MOAATaKa,
OntuManau  npeduxcHn  kox  (XadmaHoB  Kon),
ApUTMETHYKO  KOJOBame,  YHHBEp3aJHH  KOJOBH,
Jlemniesn-3uBOBU alIrOPUTMHU);

3amTuTHO KojxoBame (Mojesl KOMyHHKAIlMOHOT KaHala,
Tpancundopmaryja,  eKBHBOKaIMja,  HpEJIEBaHIH]a,
Kanamurer kaHaiga u MeTonu M3padyHaBama, KackagHa
Be3a  kKaHama, OmnTumanHo  JekojgoBame.  MAII
kputepujyM, OcoOuHe OMHAPHOT CHMETPHYHOI KaHaa,
Hpyra IllenonoBa Tteopema, IlpuHnunu 3amTUTHOT
KOJIOBarba ¥ OCHOBHA IOJieNIa 3aIITUTHUX KO10Ba, Tpenuc
KOJIOBH, JEKOJOBame Tpennuc Kkoxosa, CTpykTypHa
aHaNM3a TPEJIUC KOJ0Ba);

Enementu teopuje omrehema nudopmanmja
(Kpurepujym Bepre penponykuuje, @ynkmmja omrehema
nHpopmanwja, [Ipumena Teopuje omrehema
uHpopmanuja);

Enementn teopuje mm¢ppoBama (Tajua wmuHpOpmanuja,
jaBHa wuHpoOpManHja, Kbyd, Tauka jeAWHCTBEHOCTH,
EnemeHTapHu nocrynuu mudposama).

Contents / Structure of the subject:

Introduction to Information Theory;

Source Coding (Statistical Coding) (Types of codes, AEP,
Kraft-McMillan inequality, Source coding theorem, Block
source codes, Optimal prefix code (Huffman’s code),
Arithmetic  coding, Universal codes, Lempel-Ziv
algorithms);

Channel Coding (Model of a communication channel,
Transinformation, equivivocation, irrelevance, Channel
capacity and evaluation methods, Cascade of channels,
Optimum decoding. MAP criterion, Properties of binary
symetric channel, Channel Coding Theorem, Principles of
channel coding and basic types of channel codes, Trellis
codes, decoding of trellis codes, Structural analysis of
trellis codes);

Elements of Rate-distortion Theory (Fidelity criteria,
Rate-distortion function, Application of Rate-distortion
theory);

Elements of Data Encryption (Secret information, public
information, key, Unicity distance, Elementary encryption
methods).

IpeaucnuTHe 0OaBe3e:
Ypahene pauyHapcke BexoOe.

Preexam duties:
Carried out computing practices.

OO0/ HAcTaBe M HAYUH MPOBepe 3HAbA:

[IpenaBama; Pauyncke BexbOe (N); Pauymapcke
BexoOe (C); Koncynranuje.

HWcnur je mucmenn u ycmenu. [lucmenn neo ucnmra
j€ enmMMUHaTOpaH.

Onena ucnura ce Gopmupa Ha OCHOBY ycrexa W3
payyHapcKUX BEXOM, MHCMEHOT M YCMEHOr Jelna
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.

JIuteparypa*Literature:
B. Illenk, Teopuja wuHpOpManMja ¥ KOMYyHHKAlMja, CKpHIITa ca cajapkajeM Qonrja KopumheHux Ha
npejaBambUMa, y TOKY je MPeTBapambe OBOT TEKCTa y YIIOCHUK.

I'. Jlykarena, CraTucTnyka TeopHja TeIEKOMYyHHKaIMja 1 Teoprja nHpopmanyja, I'palieBuHcka kmwura, beorparn,

1.

2.

3.

4.

1980. (MMa 1 HOBHjHX U3/AMA)

M. Ob6panosuh, [I. Jlazuh, J. Tomuh, M. MunocaseeBuh, B. IlleHk, 3amITHTHO KOJOBame Ca CTATHCTHYKAM
nperno3HaBameM obimka, BUHII, beorpan, 1989. (pactponaro)
J. Viterbi, J. K. Omura, Principles of Digital Communication and Coding, McGraw-Hill, Tokyo, 1977.
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Mpeamer*Subject: IMPOI'PAMUPAIBE U TIPOI'PAMCKHU JE3ULIUA
99 ESE1 583 PROGRAMMING AND PROGRAMMING LANGUAGES
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexoe Semester Lectures Practices
v 30 14(N)+16(C) v 30 14(N)+16(C)
VI 30 30(C) VI 30 30(C)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e llHTyHTHBHE NePUHUIH]E aITOPUTMA e intuitive definitions of algorithm
e Pexyp3uBHe ¢yHnkiuje, Tjypunroa wmamuHa, | ® recursive functions, Turing machine and normal
HOPMAaJTHU aJITOPUTMH; CIIOKEHOCT ajropurama algorithms; algorithm complexity
e Kiacudukanuja wuMIEpaTUBHHX  IIPOrpaMcKux | ®  imperative programing languages classification
je3uka e basic and derived data types
e  OCHOBHHM U U3BEICHU TUIIOBH MOJaTaKa e  control structures and jumps
e  VYmpapibauke CTPYKTYpPE U CKOKOBH e input-output
e  Vna3z-usnas e  modularization
e  Mopaynapuszanuja e fundamentals of good programming style
e OCHOBM KBINTETHOT POTpaMHpama e definitions of: entity, entity type and occurrenc,
o Jlepunnmmja  eHTHTETAa, THMA M [I0jaBe record type and occurrence, key and file
EHTHUTETa/CII0Ta, KJbyda U JaTOTeKe e sequential file
e  CepujcKO-CEKBEHIIMjaIHE JATOTEKE o list files
e JemHOCTPYKO CIIPETHYTE JaTOTEKE e hash files
e Pacyre natoteke e index-sequential files
e  VIHJeKC-CEKBEHIHjaTHE JATOTCKE e B-trees
e bB-crabna o files with secondary keys
e  Opranusanmja JIaTOTeKa ca BUIIE KJby4eBa e overview of modern programming languages
o Tlperses caBpeMEHHX MIPOrPAMCKHX je3UKa
IpeaucnutHe 006aBe3e: Preexam duties:
VYpahere pauyHapcke BexOe. Carried out computing practices.
O06JMuM HACTaBe M HAYMH MPoBepe 3HaWbA: Mode of studies and evaluation:
o TIlpenaBama; Pauyncke BexOe (N); Pauynapcke | ¢  Lectures; Practices (problem solving (N); computing
BexOe (C); Koncynrarnuje. (C)); Consultations.
e Ucnur je mucmenu u ycmenu. [lucmenu neo ucriura | ¢ The exam is written and oral. Written part of the
j€ SIMMHIHATOPAaH. exam is eliminatory.
e Ornena ucnura ce Gopmupa Ha OocHOBY ycrnexa u3 | ¢  The exam grade comprises the results on computing
padyHApPCKUX BEKOW, TMHCMEHOT M YCMEHOT Jeia practices, written and oral part of the exam.
UCITUTA.

Jluteparypa*Literature:
1. JI. Kpayc, [Iporpamcku jesuk C, Mukpo kwwura, beorpan, 1998.
2. IlI. Morus, CtpykType u opranusanmja nogaraka, Crynenrt, Hosu Cax, 1994.




EJ'IeKTpOTeXHI/lKa

U Pa4YyHAPCTBO *

YHUBEP3UTET ¥ HOBOM CAZlY * UNIVERSITY OF NOVI SAD

®@akyaTer TexHnukux Hayka * Faculty of Technical Sciences
* Electrical and Computer
Engineering

Hatym * Date:
1999.09.30.

HACTABHMU ITPOI'PAM * PROGRAM OF SUBJECT

Crpana * Page: 72

Oncex*Department:

EHEPI'ETUKA, EJIEKTPOHUKA U TEJIEKOMYHUKALUJE *

POWER, ELECTRONIC AND TELECOMMUNICATION ENGINEERING
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Ipeamer*Subject: OBPAJIA BUOME/IMIIMHCKUX CUT'HAJIA
99 ESE1 463 BIOMEDICAL SIGNAL PROCESSING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VII 45 30(N)+15(C) VII 45 30(N)+15(C)
Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
e [lpuctyn OMOMEIUIMHCKHM IIOJanMMa — eJeKTpoxe, | ©  Gaining access to biomedical signals — electrodes,
rojavaBady, apTe(aKTH; amplifiers, artifacts;
e 1D CUTHAIIY; enexrpokapauorpaduja, | ©  1-D signals, electrocardiography, electroencephalography.
enexrpoentedanorpaduja, enekrpoMuorpaduja; electromyography;
e  Enekrpocumynanuja; e  Evoked responses;
e Anaimza —  QuiTpHpame, IpoleHa  crekTpa, | ¢  Analysis— filters, spectrum estimation, averaging;
ycpeambaBame; e Detection of known signals (Hypothesis testing, Detection
e  Jlerexkumja mo3natux curHana (Tectupanje xumortesa, of known signals in presence of white Gaussian noise);
Herexuuja curnana nosHaror obmuka y 6enom I'aycoBom | e Detection of signals with unknown parameters (Detection
rymy); of sinusoidal signals with random parameters in white
e Jlerekiyja CHTHajda Ca HEMNO3HATHM MapaMeTphMa Gaussian noise based on a single measurement (unknown
(eTtexkunja CHHYCOMIOATHHX CHTHala ca CIy4ajHUM parameters: phase, amplitude, frequency, time of arrival),
mapamerpuMa y Oenom [‘aycoBoM mmIymy Ha OCHOBY Multiple measurements, Detection of signals in colored
jemMHOCTpYKOT ocMaTpama (HEIOo3HATH IapameTpH: ¢asa, Gaussian noise);
aMIUIUTY/a, YYECTAHOCT, BpEMe CTH3ama), Bumectpyko | ¢ 2-D signals — medical imaging; Nikola Tesla;
ocMarpame, Jleteknmja curnana y obojenom I'aycoBom | e X-rays and computed tomography; Positron emission
uymy); tomography; Electrical impedance tomographys;
2-D curnanu — MeauiuHcKa ciauka; Hukomna Tecna; e  Magnetic resonance imaging;
PeHTreHCKO 3pauere H KOMITjyTepcka ToMorpaduja; e  Ultrasonic;
SPECT, PET, EIT; e  Peculiarities of medical imaging; 2D-3D transforms;

HyxreapHa MarneTHa pe3oHaHIa;

VarpasByk;

CrienuuuHu TPOOJIEMH MEIMIMHCKHUX ciuka; 2D-3D
TpaHnchopmarmje; Pagonosa tpanchopmarimja;
TenemenaunuHa.

Radon transform,;
Telemedicine.

IIpeaucnutHe ob6aBe3e:
Ypahere pagyHapcke BexOe.

Preexam duties:
Carried out computing practices.

O0,iMuM HAcTaBe M HAYUH MPOBepPe 3HAWA:

IIpenaBama; Pauyncke BexOe (N); Pauynapcke BexOe
(C); Koncynranwuje.

Hcnur je mucmenn u ycmenu. [lucMmeHu neo mcmura je
enmumuHaTOpaH. O0a Jena ce mojaxy y MUCMeHoj (GOpMH.

Omena HCIHWTa ce QopMHpa HAa OCHOBY yclexa U3
padyHapCKUX BEXOH, MMCMEHOT W YCMEHOT AeNa HCINTA.

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. Both parts of the exam are expressed in
written form.

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

Jluteparypa*Literature:
B. Ilenk, M. O6panosuh, OOpaga OHOMEIMIMHCKHX CHTHAlla, ayTOPH30BaHa CcKpunTa (Oenemke ca

1.

2.
3.

(9]

npe/aBama), y NPUIPEMH.

D. Whalen, Detection of Signals in Noise, Academic Press, New York, 1971
I'. JIykatena, CtaTHCTHYKa TeOpHja TEIIEKOMYHHUKAIHja U TeopHja nHpopmarmja, I paljeBuHcka Kura, beorpan,

1980. (uma 1 HOBHjUX H3MIAEHA)

B.H.Brown et al, Medical Physics and biomedical Engineering, Bristol, UK, 1999.
. Ionosuh, M. [Nonoeuh, buomenuuuHcka HHCTpyMeHTalMja 1 Mepema, beorpaza, 1997.
##t#, Mathematical an Physics of Emerging Biomedical Imaging, M.J. Field, Editor; Telemedicine, Washington, 1996.
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Cmep*Course: TEJIEKOMYHUKAIIUJE * COMMUNICATIONS

Ipeamer*Subject: MEPHU CUCTEMMU Y TEJIEKOMYHUKAILIUJAMA
99 ESE1 464 MEASUREMENT SYSTEMS IN COMMUNICATIONS
YkymaH O6poj 9acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
VI 30 14(N)+16(L) VI 30 14(N)+16(L)
VIII 30 14(N)+16(L) VIII 30 14(N)+16(L)

Canp:kaj / cTpyKkTypa npeamera:

OmnmTe 0 MEPHOM CHCTEMY

Konguumonnpame MEPHUX CHI'HANA

JMrutaiHu MEpHU CHCTEMHU

Cranpapau 3a OBE3UBakE

Ocrunockonu

JlururaiHo Mepeme GppeKkBeHIHje 1 BpeMeHa
V3Bopyu MEpHUX U TECT CUTHAJIa

AHanm3aTtopy curHaia

ITpojexkToBame MEPHOT HHCTPYMEHTA M CHCTEMA
KomOunoBane ™epHe Merone (KOMOMHOBame
Mepema 1 odpaze)

AnanTUBHU MEPHH HHCTPYMEHTH

[Tapasienna mepema

Mepema Ha BUCOKAM (peKBeHIIHjaMa (Mepermke
HaIlOHa U XapMOHHUKA)

®untpu y BUCOKODPEKBEHTHUM MepemhHMa
Mepeme Moayammje

Mepeme BUCOKO(DPEKBEHTHOT €IeKTPOMarHEeTHOT
10Jba

Contents / Structure of the subject:

General on measurement systems

Conditioning of measurement signals

Digital measurement systems

Standards for system integration

Oscilloscopes

Digital measurement of frequency and time

Sources of test and measurement signals

Design of measurement instrument and system
Combined measurement methods (combining of
measurement and data processing)

Adaptive measurement instruments and systems
Parallel measurements

High frequency measurements (measurements of
voltage and its harmonics)

Filters in high frequency measurements
Measurement of modulation

Measurement of high frequency e.m. field

HpeaucnurHe 06aBe3e:
Ypahene saboparopujcke BexOe.

Preexam duties:
Carried out labs.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

[IpenaBama, Pauyncke BeKOE (N);
Jlaboparopujcke BexOe (L); Koncynranuje.

Hcnur je mucmenu u ycmeHu. IlucmeHu neo
UCIINTA j& eTMMHUHATOPaH.

Orena ucnura ce GopMHUpa Ha OCHOBY yCIeXa U3
ma00paTOPHjCKUX BEXKOM, MUCMEHOT M YCMEHOT
JIeNa CITUTA.

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.

JInteparypa*Literature:

1.

B. Byjuuuh, C. Munosanues, [I.Ilejuh, Anunuona A/J] xonsep3uja, Monorpaduja (y 3aBpiuHoj ¢asu), ®TH,

Hosu Cag, 1999.
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Cwmep*Course: TEJIEKOMYHUKALIUJE * COMMUNICATIONS

IMpeamer*Subject: PAIMO KOMYHUKAILIUMJE
99 ESEI1 465 RADIO COMMUNICATIONS
Ykynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bexoe Semester Lectures Practices
Vil 30 30(N) Vil 30 30(N)
VIII 30 26(N)+4(C) VIII 30 26(N)+4(C)

Canp:kaj / cTpyKkTypa npeamera:

e  VBoa. Pa3Boj cucrema pagumo-Be3a. MecTo MOOGHIHHX pajuo-
CHCTEMa y TeJIEKOMYHHKAIHjaMa.

. Ocobune e. M. Tamaca. MakcBelOBe jeIHAuMHE. PaBaHCKU
tanacu. IIpocTonepuoguyHN paBaHCKHM TajlacH y XOMOTEHOM
neaHoM auenekTpuky. [lomapusanuja . M. Tanaca.

e  ODyHKuMja npeHoca paano-sese. AureHe. [lapamerpu mpenajHUX
1 npujeMHHX aHTeHa. TeopeMa pelUnpoIyTeTa. THIOBU aHTCHA.

. IIponararnuja  eneKTPOMarHeTCKMX  Tajgaca  (MOBPIIMHCKH,
MPOCTOPHU M joHOchepcku Tanacu). Crnabsbeme e.M. Tamaca y
c11060THOM TIPOCTOPY.

. VYTunaj 3emsbuinTa U atMocdepe Ha Mponaranujy €.M. Tanaca;
crnabibeme e.M. Tanaca (pediuekcrja, rudpaxnyja, pedpakuuja).

. VYTunaj joHochepe Ha mpocTHpame e€.M. Tajaca (cralibeme,
nyTama Tajiaca, 30Ha hyrama, MY D).

. Oenunr. Bpere ¢enuHra u muXoB yTHLA] Ha nepdopmaHce
pajuo cucTeMa.

e  Meroae mpemuKIMje eneKTpoMarHerckor mosba. [lapamerpu u
anroputMu npeaukiuje. CepBUCHA 30HA U 30HA OMETaba.

e JIMBEPCUTH TEXHHUKE HPEHOCA.

MoJyTauioHy — HOCTYyHNIH |

xoMyHHKanujama. Ogaoc S/N.

MyNTHIUIEKC Yy  pajuo-

. TIpopauyH ¢uKkcHUX paauo Besa.

e Paguo penejuu cuctemu. [IpopadyH paauo-pesejHux Besa.

. Iperoc curnana y npommupesoM cuekrpy (DS, FH).

. Texnuke Bumectpyxor npuctyna FDMA, TDMA, CDMA.

. Mobunuu  paguo-cucremu. JlomnepoB  edekar. henumjcka
crpykrypa. CCIL

. TIpernen caBpeMeHUX AUTUTAIHUX heIMjCKMX MOOMIHUX pajyo-
cucrema (TETRA, GSM, DECT, Pagging).

. Pagno-LAN.

. CateluTCKH KOMYHHUKAIIHOHH CHCTeMH ((PUKCHU ¥ MOOWIIHH).

. Panmapcku cuctemu.

e  KapakTepuCTHKE pagno-IpHjeMHHKA U paJHo-IpeIajHuKa.

Contents / Structure of the subject:

. Introduction. Development of radio sistems. A role of mobile
systems in communications.

. Properties of  electromagnetic waves. Maxwell equations.
Transversal waves. Polarization.

. Radio-link transfer function. Antennas.
transmitting and receiving antennas.
Antenna types.

e  Propagation of radio waves (ground, direct and ionosphere).
Propagation loss.

e  Environmental effects on electromagnetic waves propagation.
Path loss (reflection, diffraction and refraction).

e  lonosphere influence on propagation ( loss and path
determination, skip distance, maximum usable frequency).

e  Fading. Fading types and their effect on system performance.

e  Methods of field prediction. Prediction parameters and
algorithms. Service and interference zone.

e Diversity techniques.

Modulations and multiplexing in radio communications. S/N

ratio.

Design of stationary radio systems.

Radio-relay systems.

Spread spectrum techniques (DS, FH).

Multiple access techniques (FDMA, TDMA, CDMA).

Mobile radio-systems. Doppler effect. Cell organizing. CCI

Up-to-date digital cellular mobile radio-systems (TETRA, GSM,

DECT, Pagging).

Radio-LAN.

Satellite communication systems.

Radar system analysis.

Radio receiver and transmitter characteristics.

Parametars  of
Reciprocity theorem.

IIpeaucnutHe ob6aBe3e:
Ypahere pagyHapcke BexOe.

Preexam duties:
Carried out computing practices.

O0siMuM HACTaBe M HAYUH MPOBepPe 3HAWA:

e [lpenaBama; Pauyncke BexOGe (N); Pauynapcke
BexOe (C); Koncynranmje.

e Hcmur je nucmenw.

Mode of studies and evaluation:

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

e The exam is taken in a written form.

Jlutepatypa*Literature:

Nownk LD~

M. b. [iparoBuh, AHTEeHe 1 IpocTHpamke paano Tanaca, Enexrporexanuku dakynrer, beorpan, 1996.

M.P.M. Hall, L.W. Barclay (editors), Radiowave Propagation, IEE Electromagnetic waves series 30 , London, 1989.
W.C.Y. Lee, Mobile Communications Engineering, McGrow-Hill, New York, 1982.

D.M.Balston, R.C.V. Macario, Cellular Radio Systems, Artech House, London, 1993.

S.H.Redl, An Introduction to GSM, Artech House, London, 1995.

L.Ya. Kantor, Satellite Telecommunication and Broadcasting, Artech House, London, 1987.

N.M.Koctuh, Pagnorexanuku ckinonosu u apxutekrypa, equnuja [IEPTAMEHA | [Moaropuna, 1996.
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Cmep*Course: TEJIEKOMYHUKAIIUJE * COMMUNICATIONS

Mpeamer*Subject: TEJEKOMYHUKAIUOHE MPEKE U KOMYTALIUJA
99 ESE1 466 COMMUNICATION NETWORKS AND SWITCHING SYSTEMS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexoe Semester Lectures Practices
VI 30 30(N) VII 30 30(N)
VIII 30 30(N) VIII 30 30(N)
Cappixkaj / cTpykTypa npeaMera: Contents / Structure of the subject:
e YBOA y TEIEKOMYHHUKAIIIOHE MPEKe e Introduction
e  Mpexa TenedoHckor caobpahaja e Telephone network
e JaBHe Mpexe 3a mpeHoc nomgaraka - JYITAK e  Public data networks — JUPAK
e VB0 y KOMyTalMOHE CUCTEME e Introduction in public telephone switching systems
e Teopwuja onciykuBama TenedoHcKor caodbpahaja e Queuing theory
e TlomyenexkTpoHCKH KOMYTAllMOHH CUCTEMU e  PDH systems
e PDH cucrem e  Electronic telephone switching systems
e  JlurnTamHU KOMYTAIlMOHU CHCTEMH e Digital telephone switching systems
e SDH cucrem e  SDH systems
e Co¢TBep KOMyTaIIIOHUX CHCTEMA. e  Software of digital switching systems
e Curnanusainuja KOMyTalHOHHX CUCTEMa e Signalling in telephone switching systems
e [Iporokonu y Mpekama 3a IPEeHOC Mo/1aTaKa e  Data networks protocols
e ISDN, B-ISDN i ATM e ISDN, B-ISDN and ATM
e  VmpaBibambe MpEXOM e Network operation and management
e  llHTenureHTHe Mpexe e Intelligent networks
e  CuHXpOHHM3aIMja IUTUTATHUX MpPEXa e Synchronisation in digital networks
e  Uurepuer e Internet.

IIpegucnutHe o0aBe3e: -

Preexam duties: -

O0MIU HACTaBe U HAYHUH nmposepe 3Hamba:

o IIpenaBama; Pauyncke Bex6Oe (N); Koncynranuje.

e Ucnut je mucMeHu 1 ycMeHu. [lucMeHu Jieo ucrnura
je emumuHaTopan. O0a Jena ce Moyiaxy y MUCMEHO)]

¢dopmu.

e Orena ucnuta ce GopMupa Ha OCHOBY yclexa W3

MMUCMEHOT' U YCMCHOT JICJIa UCIIMTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature:

1. CranucnaB Martuh, [IpuHiunu komyTaimje y TeJIekoOMyHuKaIujama, beorpam, 1993,
2. M. C. CrojanoBuh: OcHOBH TenekoMyHUKanuja, I'paljeBuncka kmura, beorpan 1985.
3. T.N. Saadawi, M.H. Ammar, A.E.Hakeem, Fundamentals of Telecommunication Networks, John Wiley and

Sons 1994, ISBN0-471-51582-5.

4. T Jlykarenma, I .Hpajuh, I'.IlerpoBuh, P.IlerpoBuh, [lurmramne TtenexomyHukamuje, ['paleBMHCKa Kmura,

Beorpan 1984.
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Cmep*Course: TEJIEKOMYHUKALIUJE * COMMUNICATIONS

Ipeamer*Subject: PAYYHAPCKE KOMYHUKAIINJE
99 ESE1 467 DATA COMMUNICATIONS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
VII 30 30(N) VII 30 30(N)
VIII 30 10(N)+20(C) VIII 30 10(N)+20(C)

Cagpaxaj / cTpyKTypa nmpeamMera:

OcHOBHUI HOjMOBI/I O IPCHOCY moJaTraka. AnHajioTHH H©

JUTHTATHA TpeHoc. THIOBM CcHUTHaTa Yy TIPEHOCY
uHpopMarmja.
TexHuke paWrUTaTHOr IpeHOca TIojaraka. lIpeHoc

1nojiaTaka aCHHXpOHUM, CHHXpoHUM U XDSL monemuma.
Kontpona mnuumje Be3e. Konrpoma Ttoka monaraka.
IIpoTokonu 3a KOHTPOITY JIMHH]jE BE3eE.

MynTuriexc. CHHXpPOHO u CTAQTUCTHYKO
MYJITUILIEKCHpALE.
Komynukanuja kpo3 MemujyM ca  BHIIECTPYKHAM

npucTynoM. Mpexke ca KOMyTalujoM Koja. Mpexe ca
KOMYTAIIMjOM ITaKeTa.

Jlokanue u rnobamne mpexke. LAN/MAN TtexHonormja.
Tononoruja mpexe. Kpanurer MAC npotokoda.
ApXUTeKTypa pauyHapcKUX KOMyHUKanuja. [Iporokomm u

apxuTekTypa KomyHHKanuja. OSI wmomen. Ilpermex
TCP/IP nporokoina.
[lpuammn ~ moBe3mBama  Mpexa. Moct  (Opun).

Cranmapaaun ISO mpexHn mnporokonn. [Ipotokomu 3a
pyTHpame.

TpancnopTHM NpPOTOKOAM. MeXaHH3MU TpPaHCHOPTHOT
nporokoina. ISO tpaucnoprau crapgapam (TCP/UDP ).

Contents / Structure of the subject:

Concepts and terminology. Analog and digital data
transmission. Types of signals in transmission of
information.

Data transmission techniques. Data transmission with
asynchronous, synchronous and xDSL modems.

Data link control. Flow control. Error control (ARQ).
Data link control protocols.

Multiplexing. Synchronous and statistical multiplexing.
Switching and routing. Circuit switching network. Packet
switching network. Routing. Traffic control.

Local and global networks. LAN/MAN technology.
Network topology. Medium access control protocols
(MAC). MAC performance.

Data communication architecture. Protocols and
communication architecture. The OSI model. The TCP/IP
protocol suite.

Principles of internetworking. The bridge. Connectionless
internetwork protocol standard. Router-level protocols.
Transport protocol. Transport protocol mechanisms. The
ISO transport standards (TCP/UDP ).

IpeaucnuTHe 0b6aBe3e:
Ypalhene pauyHapcke BexOe.

Preexam duties:
Carried out computing practices.

OO0/ HAacTaBe M HAYUH MTPOBepe 3HAbA:

[IpenaBama; Pauyncke BexbOe (N); Pauymapcke
BexoOe (C); Koncynranuje.

HWcnur je mucmenn u ycmenu. [lucmenn neo ucnura
j€ enmMMHUHATOpaH.

Onena ucnura ce Gopmupa Ha OCHOBY ycrexa W3
payyHapcKUX BEXOM, MHCMEHOT M YCMEHOI Jelna
UCIIUTA.

Mode of studeis and evalution:

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.

Jluteparypa*Literature:
I'.Jlykarena, J.Jpajuh, TI'.IletrpoBuh, P.IlerpoBuh, [lururanne rtenexomyHukauuje, ['paljeBuHcka Kbura,

1.

2.
3.

Beorpan 1984.

W.Stallings, Data and Computer Communications, MacMillan Pub. Company, 1994.

JlenoBu rpaanBa Cy HOKPUBEHHU CKPUIITOM.
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CTPYKTYPE IOJATAKA U METOJE TIPOTPAMUPAIbBA
DATA STRUCTURES AND PROGRAMMING TECHNIQUES

Total number of hours per semester

Ipenmer*Subject:
99 ESE1 584
Ykynas 6poj 4acoBa y ceMecTpy
CemecTap [IpenaBama Bexoe
VI 30 24(N)+6(C)
VIII 30 16(N)+14(C)

Semester Lectures Practices
VII 30 24(N)+6(C)
VIII 30 16(N)+14(C)

Canp:kaj / cTpyKkTypa npeamera:

neduHALNja U KIacu(UKaIija CTpyKTypa moiaTaka.
Jorudka, (us3nuka CTPyKTypa W oOIepaiyje Haj
CTPYKTypama IojJaraka:

- WHIEKCHE CTPYKType

- CIIOTOBH M Tabene

- CTeK, peJ, IeK U CEeKBEHI[a

- JhcTe

- IUHAMUYKH HU3

- H-apHa M yomuuTeHa crabiia

aTCTPaKTHH THUIIOBH II0JaTaKa

CTPYKTYPHPAHO IPOTPaMHUPAE

00jEeKTHO TIPOTpaMHparbe

TECTHpambe Iporpama

€JIEMEHTH KOPUCHUYKOT HHTepdejca
JIOKYMEHTOBamb€ Iporpama

Contents / Structure of the subject:

definition andclassification of data structures
logical and physical data structures, and basic
operations on:

- arrays

- records and tables

- stack, queue, deque and sequence

- lists

- dynamic array

- n-ary and general trees

abstract data types

structured programming

object oriented programming

program testing

elements of user interface

documenting programs

IpenucnutHe o0aBe3e:
VYpalene pauyHapcke BexOe.

Preexam duties:
Carried out computing practices.

OO0.1MnM HacTaBe M HAYHH NPOBepe 3HAbA:

IMpenaBama; PauyHcke BexOe (N); Pauynapcke
BexOe (C); Koncynramnmje.

HWcnwur je mucmenn u yemeHu. [lucmenn neo nenmra
j€ eMMMIHATOpaH.

Orena ucnura ce GopMUpa Ha OCHOBY ycoexa u3
pauyHapCKUX BeXOH, MUCMEHOT U YCMEHOT Jeia
UCIIUTA.

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:
. Man6amku, JI. O6pagouh, OcHOBHE cTpyKType nofaraka, TP "Muxajno [Tynun", 3pemannn, 1995.
J. dyjmosuh, IIporpamcku je3uiin 1 MeTozie Iporpamuparma, Hayuna kmura, beorpaz, 1990.

1.
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Ipeamer*Subject: TEJEBU3NJA U IUTUTAJIHA OBPAJIA CJIUKE
99 ESE1 468 TV AND DIGITAL IMAGE PROCESSING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexobe Semester Lectures Practices
VIII 30 20(N)+10(C) VIII 30 20(N)+10(C)
IX 30 20(N)+4(L)+6(C) IX 30 20(N)+4(L)+6(C)

Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e VBox. Pa3Boj Tenesusmje. e Introduction. Development of the TV.
e  OcHOBHM BHIIETUMEH3UOHAIHNX CUrHajia U cucrema. | ¢  Elements of multidimensional signals and systems.
e CgeryocT u Bu3yenHu cucteM. CeH30pH CITHKE. e Light and the human visual system. Image sensors.
e KapakTepucTHKe BUIEO CUTHAA. e  Properties of video signal.
e  OCHOBHHU IPHUHIIUIN KOJOPUMETPH]E. e Elements of colorimetry.
e  AHAJIOTHU TEJICBHU3H]CKH CUCTEMHU. e Analog TV systems.
e Jlurntanna oOpana ciuke. Jurutanam Buzgeo | e Digital image processing. Digital video signal.

CUTHAJL. e Elementary operations in image processing.
e OcHOBHE omepauuje y OUIHTaiHOj oOpamu Buiaeo | ¢  Digital coding/decoding.

CHUTHAJIA. e Digital modulation/demodulation.
e JIUrHTaIHO KOJOBaHE/NEKOI0BAE. e Edge detection, movement detection.
e JlururanHa Moaylaluja/aeMoayaimja.
e  Jlerekuyja JIMHUja, KOHTYpa M MMOKpPETA.
IIpenucnntHe 00aBe3e: Preexam duties:
VYpaljene pauynapcke u abopaTopujcke Bexoe. Carried out computing and laboratory practices.
O0siMuM HacTaBe M HAYUH NPOBepe 3HAWA: Mode of studies and evaluation:
e [lpenaBawa; Pauyncke BexOe (N); Pauynapcke | ®  Lectures; Practices (problem solving (N); computing

BexOe (C); Jlaboparopmjcke  Bexbe  (L); (C), labs. (L)); Consultations.

Koncynrauuje. e The exam is written and oral. Written part of the
e Ucowur je nucmenn u ycmenu. [lucmenn neo ucnnra exam is eliminatory. Both parts of the exam are

je enumuHaropan. O6a fnena ce Mnojaxy y mucMeHOj expressed in written form.

(opai. e  The exam grade comprises the results on computing
e OuenHa ucnuta ce GopMHupa Ha OCHOBY ycliexa U3 and laboratory practices, written and oral part of the

pauyHapcKUX BeXOHW, J1abOpPaTOPHjCKUX BEXOH, exam.

MICMEHOT M YCMEHOT Jiella UCIIHTA.

Jluteparypa*Literature:
1. M. Tonanosuh, TeneBusuja, npsu u apyru aeo, PTC, beorpan, 1992-1993. roa.
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Ipenmer*Subject:

99 ESE1 469

AKYCTHUKA U OBPAJIA AYJINO CUT'HAJIA
ACOUSTICS AND AUDIO SIGNALS PROCESSING

Ykynas 6poj 4acoBa y ceMecTpy

Total number of hours per semester

CemecTap [IpenaBama Bexbe Semester Lectures Practices
VIII 30 20(N)+6(L)+4(C) VIII 30 20(N)+6(L)+4(C)
IX 30 10(N)+10(L)+10(C) IX 30 10O(N)+10(L)+10(C)

Capp:kaj / cTpyKTypa npeaMera:

®dusznuka akycTuka M enekrpoakyctuka (OCHOBHHM THOJMOBH O
3ByKy: aKyCTHUKa TaJlaCHA jeJHAYMHA M aKyCTHYKa MMIIEJaHCa;
UMIIe/laHca 3padea M aKyCTHYKa CHara; MHTCH3HTET U HHUBO
3ByKa, ENeKTpo-MeXaHHIKo-aKyCTHIKE aHAIOTHje)

EnexTpoakycTuuku  mnperBapaud  (3ByYHMIM,  CIIYILIAJIULE,
MHUKpPO(OHH)
CHUMawbe U pEenpoayKoBawme 3ByKa (MAarHeTHO, ONTHYKO,

JIUTHTAITHO)

AkycrHKa npocropuja ((mapamMeTpH, yTUIaj Ha KBaJUTET 3BYKa,
aKycTH4yka o00paja mpocTopuja, o3By4aBame), [ 'paljeBHHCKA
aKycTuka, ['eHepucame U mpocTupame Oyke, Edextn Oyke y
JKMBOTHO] CpeIMHH, AHalu3a, KOHTpoJia U u3oyanuja on Oyke,
AKXTHBHO TIOTHCKHBambe Oyke, CTaHIap/I¥ U MPOIUCH)
Ousnonomka  akyctuka  ([lepuenumja u  cyOjeKkTHBHE
KapaKTepHCTUKe 3ByKa, AKyCTHYKa T€OpHja reHepucama roBopa,
Mojenn M (OHETCKa TOfeNa IiacoBa, BpemeHcke U
(pexBeHILIMjCKe KapaKTEPUCTHKE TOBOPA)

Koznosame rosopa (Ksantuzauuja: (He)yHu(pOpPMHA, aganTHBHA U
mupepennujania, KomoBame (IONOICEXKHO, Ca MPOMEHJEHBOM
OUTHOM Op3MHOM, CTaHIapAn), MeToie KPHIITO3aIITHTE FOBOpa)
Ipeno3naBae u cunHre3a rosopa (IIpemobGpasa roBopHOr
curHana, [Iperno3HaBame HE3aBHCHO O] FOBOPHHKA (M30JI0BaHO
H3rOBOPEHE peul, KOHTHHyalaH roBop), Mpentndukauuja u
BepH(HKaKja TOBOPHHUKA, [IpuMeHa ckpHBeHHX MapKOBIBEBHX
Moyiena 1 HeypOHCKUX Mpexka, CHHTe3a ToBOpa U3 TEKCTa)
Jlururansa obpaga My3HM4KHX curHana (JIMrHTAaIHN reHepaTtopu
curnana, Jlururaianu ayuo edekTi: exo, pepepoepariija, 107101)

Contents / Structure of the subject:

Introduction to Acoustics and Electroacoustics (Basic terms:
acoustic wave equation and acoustic impedance; radiation
impedance and acoustic power; intensity and sound level,
Electro-mechanic-acoustic analogies)

Electroacoustic Converters (loudspeakers, phones, microphones)
Recording and Sound Reproduction (magnetic, optical, digital)
Room Acoustics ((parameters, influence to sound quality,
adjustment), Architectural Acoustics, Noise generation and
propagation, Environmental noise effects, Analysis, control and
noise reduction, Active noise reduction, Standards and
regulations)

Physiologic acoustic (Sound perception, Speech generating,
Speech temporal and spectrum characteristics)

Speech Coding (Quantization: (non)uniform (PCM), adaptive
(APCM) and differential (ADPCM), Coding (subband, variable-
bit-rate, standards), Speech encryption)

Automatic Speech Recognition and Synthesis (Pre-processing,
Speaker-independent recognition (isolated words, continuous
speech), Speaker identification and verification, Hidden Markov
models and neural networks, Text-to-Speech synthesis)

Digital processing of music signals (Digital signal generators,
Digital audio effects: delay, echo, reverberation, Dolby)

IpeaucnurHe 06aBe3e:
Ypahene pauyHapcke u 1abopaTopHujcKe Bexoe.

Preexam duties:
Carried out computing and laboratory practices.

O0siMuM HacTaBe M HAYHMH NPOBepe 3HAMWA:

[IpenaBama; Pauyncke BexOe (N); Pagynapcke
BexxOe (C);  Jlaboparopujcke  BexOe  (L);
Koncynranuje.

Hcnut je nmucmenn u ycmenu. [lncmenu nieo ucrura
j€ eMMUHATOPaH.

Ornena ucnura ce GopMUpa Ha OCHOBY yclexa U3
pauyHapcKMX BeXOH, J1labopaTopHjcKuX BexOwH,
MIUCMEHOT ¥ YCMEHOT JIeJ1a HCIINTA.

Mode of studies and evaluation:

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 computing
and laboratory practices, written and oral part of the
exam.

Jluteparypa*Literature:
X. Kyprosuh, OcHoBu Texnuuke akycrtuke, Hayuna kmura, beorpaz, 1982.

2. X. Kyprosuh, M. Mujuh, 36upka pemenux 3asaTaka U3 TeXHHUKe akyctuke, Hayuna kmura, beorpax, 1987.
E. I'abop, II. [TpaBuna, 30upka 3agaraka u3 TexHnuke akyctuke, Hosu Can, 1984.

1.
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Ipeamer*Subject: OIITUYKE KOMYHUKAIIUJE
99 ESE1 470 OPTICAL FIBER COMMUNICATIONS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
IX 45 42(N)+3(L) IX 45 42(N)+3(L)

Cagpaxaj / cTpyKTypa nmpeamMera:

Enementn onTuuke Bese.
TeJIeKOMYHHUKaIHja.
IIpoctupame EM Tamaca y TamacoBogy KpYXKHOI IIpeceka.
Hudpakimja.

Pemerre MakcBenoBux jeiHauMHA 32 IBOCIIOjHA BlIakHA. BiakHa
ca ciabuM Bol)emeM Tajtaca, TPYITHO Kalllkbehe U UCIep3Hja.
Ilomena BnakaHa W IpHMEHa IOjeJHHHX THIOBA. IIpom3Boama
OIITUYKHX BJIaKaHA.

Crnabipeme cHTHaNA Kao IOCIEIMIA alCopIIyje, pacejama U
panujarmje.

Crpesame MoIOBa. MoJamHH M XPOMAaTCKH HPOIyCHH OICET
BJIAKHA.

IIpyHIMIN ONTOENEKTPOHCKOT IpeTBapama CHIHala. THIOBH
cBeTehnX M JaCepCKHX AUOJA.

DoTONETEKTOPH.

TIpenajHuiy ¥ NpUjeMHUIY ONTUYKUX CUTHAJIA.

Crpesame ONTHYKOr H3BOpa M BrakHa. Crajake BIaKHA.
ONTHYKY CIIPEKHUIIN.

OnTHYKH [0javyaBayvn.

Bunanc chare y cucremy "rauka-rauka'. BHIaHC BpeMeHa
yCIIOCTaBJbaka OJ3MBa y CHCTeMy 'Tauka-tauka'. [IpopauyH 3a
Clly4aj AUCTPHOYTHBHE OITHUYKE MPEKE.

Mynrumiekc no taxacHuM ayxkuHama (WDM) u ¢ppexBeHuunjcku
MYJITHILIEKC.

ConurtoHcku npeHoc. KoxepeHTHH onTHYKH cucTeMu. JIMHUjCcKu
KOJIOBH.

Mepewe crnabbewa. Mepewe TpaHUYHE TallaCHE Jy)KHHE.
Mepeme IpOIyCHOT OIcera MyJITHMOJHOT BIIaKHA.

OcHOBHE MPEeAHOCTH ONTHYKHUX

Contents / Structure of the subject:

Optical fiber link elements. Advantages of optical fiber
communications.

Electromagnetic wave propagation in cylindrical dielectric
waveguides. Diffraction.

Solution of Makswell’s equations for core-cladding fiber.
Weakly guided fibers, group delay and dispersion.

Fiber types and their applications. Fiber manufacturing.
Loss mechanisms, absorption, scattering and radiation.
Mode coupling. Modal and chromatic bandwidth.
Quantum mechanical description of semiconductors.
Types of light emitting and laser diodes.

Photodetectors.

Optical fiber transmitters and receivers.

Coupling of optical transmitter. Fiber joining. Optical
couplers.

Optical amplifiers.

Power budget in point to point links. Rise-time budget in
point to point links. Distributive fiber optical network
case.

Wavelength division multiplex (WDM) and frequency
multiplex.

Soliton data transmission. Coherent optical fiber systems.
Line coding.

Loss measurement. Measurement of cutoff wavelength.
Measurement of multimode fiber bandwidth.

IIpenucnntHe 00aBe3e:
Ypahene maboparopujcke BexOe.

Preexam duties:
Carried out labs.

OO0 HACTaBe M HAYMH NIPOBEPe 3HAMA:

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

HUcnur je mucmenn u yemenu. [lucmenn neo ucrmra
je enumuHaropan. O6a fnena ce Mnojaxy y mucMeHoj

dhopmu.

Ornena ucnura ce GopMupa Ha OCHOBY ycmexa W3
a00paTOPHjCKUX BEXOW, MHUCMEHOT W yCMEHOT
JieJia UCIIUTA.

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.,
written and oral part of the exam.

JIuteparypa*Literature:
A. Mapununh, OnTudke TeJeKoOMyHHKaluje, Y HIBEP3UTETCKU yuOeHuk, 1997.
G. Keiser, Optical Fiber Communications, McGraw-Hill, New York, 1983.

1.
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Cwmep*Course: TEJIEKOMYHUKALIUJE * COMMUNICATIONS

Mpeamer*Subject: TEXHUKE KOJOBAIBA
99 ESE1 471 ENCODING TECHNIQUES
Yxyman 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
IX 45 30N)+15(LC) IX 45 30(N)+15(LC)

Canpikaj / cTpyKTYypa npeamera:

T'eoMeTpHjCcKU TpriIa3 KOHCTPYKLMH W aHAIM3U paja TpeiajHuKa U

TIPHjeMHUKA

—  BeKTopcKu KaHaH, MYJITHBEKTOPCKH KaHATH

—  O0nactu omTyurBama

—  Tanacan xanam, I'pam-llIMuToB mocrymnak, cHHTE3a CHTHaia,
reOMETpHjCKa HHTEepIpeTaruja

—  Kopenatmonu npujeMHUK, npriarohenu durap

—  VpeneBaHTHH MOJaLK py NpriaroeHoM QGritpupamy

—  BepoBarnoha rperike, 30upHa rpaHuiia Ha BepoBatHohy rperike

—  bpsuna mpeHoca, eHepruja curHaga mo OuTy HH(OpMarwje,
YTHIIQ] IIKPHHE IPOITYCHOT OIicera

—  T'pannunu oxxoc cursas-iuym (-1.6 dB)

— busapHd W HEOMHApHH CHTHAIM, KOHCTEJALMje CHTHAJIA,
peluerke

—  VYurep6exosu konosu (TCM — Tpenuc KoJoBaHa Moynamyja),
MapTHULHja CKyTIa

—  TlpakTnyHa peam3aliyja MOJIEpPHUX MOjIeMa

3aIITUTHO KOJIOBAE

—  Konauna nospa

—  MUHAMAITHH OJIMHOMH HaJl KOHAYHUM TI0JbUMa

—  Kona 3a ManwIIyammjy noJMHOMUMA

—  JIuHeapHH 3alITUTHH OJIOK KOJIOBH

—  Hwmxomuku (CRC) komoBu

—  BCH u RS k0/10BH 1 F5HIXOBO JIKOJIOBAH:E

—  Ilperyien nprveHa 3alITHTHOT KOZOBAba

IHudposare urpopMarmja

—  Ilpucryn mpeko padyHapcKe KOMILIEKCHOCTH

—  Ilporoune umdpe

—  AnreGapcku nocTymni mugpoBamba

—  Ilpumena umdpoBama: ayTeHTHKAIMja, JUTUTAIHH MOTIIHCH,
pacriojiena KJby4a, HPOTOKOIIH

Contents / Structure of the subject:

Geometric approach to construction and analysis of transmiters and
receivers

—  Vector channel, multivector channel
—  Decision regions

—  Waveform channel, Gram-Schmidth orthogonalisation, signal
synthesis, geometric interpretation

—  Correlation receiver, matched filter
—  Irrelevant data in matched filtering
—  Probability of error, union bound

—  Transmition rate, signal energy per information bit, influence of
bandwidth

—  Limit on signal to noise ratio (-1.6 dB)

—  Binary and nonbinary signals, signal constellations, lattices

—  Ungerboeck coding (TCM — Trellis Coded Modulation), set
partitioning

—  Practical realization of modern modems

Channel Coding

—  Finite fields

—  Minimal polynomials over finite fields

—  Logic circuits for finite field arithmetic

—  Linear block codes

—  Cyclic (CRC) codes

—  BCH and RS codes and their decoding

—  Overview of channel coding applications
Data Encryption

— A computational complexity standpoint
—  Stream cyphers
—  Algebraic encryption methods

—  Applications of data encryption: authentication, digital signatures,
key distribution, protocols

IpenucnurtHe 06aBe3e:
VYpalhene padynapcke u 1abopaTopujcke BexOe.

Preexam duties:
Carried out computing and laboratory practices.

OO0 MM HACTaBe U HAYNH nmposepe 3Hamba:

IlpenaBama; Pauyncke Bexbe (N); Pauynapcke exoe (C);
Jlabopatopujcke Bex6e (L); Koncynramuje.

Hcnur je mnucMeHn M ycMmeHH. [lucMeHnm neo wucnura je
CIMMUHATOPAH.

OneHa ucrmra ce GpopMupa Ha OCHOBY yCIieXa M3 padyHapCKUX

BeXKOH, 1a00paTOPHjCKUX BEKOHM, MHCMEHOr H YCMEHOr Jena
ncnuTa.

Mode of studies and evaluation:

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 computing and
laboratory practices, written and oral part of the exam.

JIuteparypa*References:
B. Illenk, Teopuja nundopmaimja 1 KOMyHHKaIMja, CKpUNTa ca caapxajeM (Gonuja kopuheHuX Ha MpeAaBambuMa, Y TOKY j€ MPeTBapambe

1.

2.

3.

4.

OBOT TEKCTA y YIIOCHHK.

I'. Jlykarena: CraTucTHuKa TeopHja TEICKOMYHHKalMja U TeopHja uH(popmanuja, I'pahesuncka kmura, beorpan, 1980. (iMa U HOBHjUX

H3/1amha)

M. O6panosuh, . Jlasuh, J. Tomuh, M. Munocasseepuh, B. IlleHk: 3alITUTHO KOJOBaWme Ca CTATUCTUYKUM MPEIO3HABAKEM OO0JIHKa,

BUHII, Beorpan, 1989. (pacnponaro)

D. Stinson: Cryptography, Theory and Practice, CRC Press, Boca Raton, 1995.
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Cmep*Course: TEJIEKOMYHUKALIUJE * COMMUNICATIONS

Ipeamer*Subject: MNPOJEKTOBAIBE KOMYHUKAIIMOHUX CUCTEMA
99 ESE1 472 COMMUNICATION SYSTEM DESIGN
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
IX 30 14(N)+16(C) IX 30 14(N)+16(C)

Cagpaxaj / cTpyKTypa nmpeamMera:

UBOZ y IPOjeKTOBabe KOMyHUKAaMOHUX CHCTEMA
[IpojexTHO - TEXHNYKa JOKYMEHTAIHja
[TpojekroBame KyhHUX Tene(hOHCKUX MHCTANAIM]a
[TpojekroBame TeseOHCKE MpeXe U KOMYyTalHje
[IpojexToBame pauyHapCKUX MpeKa
CrpyKTyHnpaHO Kabiupame
[IpojekToBame (QYHKIMOHAIHUX H
paaro-Besa

MOOWMIIHHX

Contents / Structure of the subject:

Introduction

Technical documentation

Private telephone installation design

Telephone network and switching system design
Design of LAN and MAN

Structure cabling

Functional and mobile radio systems design

IIpeaucnutHe ob6aBe3e:
O6aBe3aH pojexT. YpaleHe pauyHapcke BexOe.

Preexam duties:
Obligatory project. Carried out computing practices.

O0siMuM HAcTaBe M HAYUH MPOBepPe 3HAWA:

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

Hcnut je nmucmenu n ycmenu. [lucmenu neo uenura
je emumuHaTOpaH. O0a ena ce Mmojaxy y MACMEHO]

thopmu.
Ornena ucnura ce GopMupa Ha OCHOBY yclexa W3

o0aBe3HOr  MpPOjeKTa,  padyHApPCKUX  BexOwH,
MHCMEHOT M YCMEHOT Jiella UCIIHTA.

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. Both parts of the exam are
expressed in written form.

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

JIuteparypa*Literature:
Jlureparypa oOyxBahena npenmernma TenekoMyHHKaIOHE MpeXe U KOMyTalyja, PauyHapcke koMyHUKanyje,
Cucremu pagno Be3za 1 ONTHYKEe KOMYHHUKAIH]e.
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Cmep*Course: MUKPOPAYYHAPCKA EJIEKTPOHUKA * MICROCOMPUTER ELECTRONICS

Mpeamer*Subject: JUCKPETHU CUCTEMHA U AJITOPUTMU
99 ESE1 481 DISCRETE SYSTEMS AND ALGORITHMS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexbe Semester Lectures Practices
\Y 45 30(N)+15(LC) \Y 45 30(N)+15(LC)

Canp:kaj / cTpykTypa npeamera:

Huckperan cucremun (CurHamm ca JUCKPETHUM
BpemeHOM, CuHcTemM:n HacmpaMm Kona (eJIeMEeHTH
cucTeMa, HBUXOBa Kiacu(UKalKja W TOIOJOTH)a

cucrema), AHanmW3a JIMHEAPHWX  JTUCKPETHHUX
cucreMa (penaiyje ynaas3-u3iia3 1 jeHaYlHEe CTamba),
CI/IHTe3a JIMHCAapHUX JUCKPETHUX CHUCTEMA

(xaHoHCcKke (opme, cuHTe3a NUIHTATHUX (uUiITapa),
®pexBeHTHH 0/131B, TpaHchopmMalyje CUrHaa)
AnroputmMu  (ANTOPUTMH M eJIeMEHTapHe
orepanyje, BpemeHcka M TPOCTOpPHA CIIOKEHOCT,
AHanu3a Hajroper ciiydaja M aHaJIu3a y CPeIEbeM,
Knace II u HII, AnpokcuMaTUBHU alIrOpUTMU U
XeypuCTHKEe,  ANTOpUTMH  Ha  aire0apcKuM
npobiemMuMa, ANTOPUTMH y AWTHTAIHO] 0Opamu
CUTHAJIA.)

Contents / Structure of the subject:

Discrete systems (Discrete-time signal description,
Systems  versus circuits (system elements,
classification and topology), Analysis of linear
discrete systems (input-output relations and state
equations), Synthesis of linear discrete systems
(canonical forms and digital filters), Frequency
response, Signal transforms)

Algorithms (Algorithms and elementary operations,
Time and space complexity, Worst case and average
case analysis, P and NP classes, Approximation
algorithms and heuristics, Algorithms related to
algebraic problems, Algorithms in digital signal
processing)

IIpenucnntHe 00aBe3e:
VYpaljene pauynapcke u abopaTopujcke BexOe.

Preexam duties:
Carried out computing and laboratory practices.

OO0 HACTaBe M HAYMH NIPOBEPe 3HAMA:

[IpenaBama; Pauyncke BexOe (N); Pauynapcke
BexOe (C); Jlaboparopmjcke  Bexbe  (L);
Koncynrammje.

HUcnut ce onpxapa y nucMenoj Gpopmu. [leo ucnura
WIM 10 HCIUT C€ MOXe TMOJOXHUTH KpO3
KOJIOKBHjyMe.

OueHa ucrnuta ce GopMupa Ha OCHOBY ycCIexa H3
71a00paTOPHjCKUX BEXOH, KOJIOKBHjyMa U (PUHAIHOT
JieNa UCIINTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), 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 computing
and laboratory practices, partial exam, written and
oral part of the exam.

Jluteparypa*Literature:
JI. Hogaxk, [luickpeTHH cCUCTeMH (KOHIIETIT JIEKIHja Y IPUIIPEMH).

JI. HoBak, ANrOpUTMH M FKUXOBa CJIOKEHOCT (KOHIETIT JIEKIHja Y IPUIIPEMH).

A. D. Poularikas and S. Seely, Signals and Systems, PWS Publishers, 1985

S. Baase, Computer Algorithms: Introduction to Design and Analysis, Addison-Wesley Publ. Comp., 1978

1.

2.
3
4,
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IIpegmer*Subject: OCHOBHU CUCTEMA AYTOMATCKOTI YIIPAB/bAIbA

99 ESE1 581 THEORY OF SYSTEM CONTROL
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
\Y 30 14(N)+16(LC) \Y 30 14(N)+16(LC)

Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
e OcCHOBHM TOjMOBM W  npuHuuMnu  cucrema | e Basic terms and principles of control systems.

ayTOMATCKOT YIPaBJbarba. e Mathematical modeling of continual linear and
e MareMaTHUKU ONUCH KOHTHHYAJHHMX JMHEAPHUX U nonlinear systems.

HeJIMHEapHHUX CUCTEMA. e Stability analysis of systems: Lyapunov, Routh-
e Anammza crabwiHoctH cucrema: Jbamynos, Pyt- Hurwitz, Bode and Nyquist criterion.

Xypsuu, bose 1 HukBUCTOB KpHTEPH;]. e Performances of steady-state and transient regimes.
e OueHa KBauMTeTa yIpaBjbama y CTandoHapHoM U | e  Control systems synthesis in complex and frequent

MIpeTa3HOM PEXKUMY. domain: root locus and Bode.

e CuHresa  perymatopa Yy  KOMIUIGKCHOM |
(hpEeKBEHTHOM TOMEHY: TEOMETPHjCKO MECTO KOpeHa

u boze.
IIpeaucnutHe ob6aBe3e: Preexam duties:
Ypahene pauyHapcke u 1abopaTopHjcKe Bexoe. Carried out computing and laboratory practices.
O0sMuM HacTaBe M HAYUH MPOBepPe 3HAWA: Mode of studies and evaluation:
e [lpenaBawa; Pauyncke BexOe (N); Pauynapcke | ®  Lectures; Practices (problem solving (N); computing
BexOe (C); JlaGoparopujcke  BexbOe  (L); (C), labs. (L)); Consultations.
Koncynramuje.

e The exam is written and oral. Written part of the
e Ucnur je nmucmenn 1 yemenu. [lucMenu Jeo ucnmra exam is eliminatory.

j€ eNMMMUHATOpAH. ) )
e  The exam grade comprises the results on computing

e Omena ucrura ce GopMHpa Ha OCHOBY ycliexa U3 and laboratory practices, written and oral part of the
padyHapcKUX BexOHW, J1abopaTOpHjCKUX BEXOH, exam.
NHCMEHOT ¥ YCMEHOT Jiea UCIINTA.

Jluteparypa*Literature

1. . Kykom m ocramu, OCHOBe KIIaCHYHE TEOpHje ayTOMAaTCKOT YIIpaBJbama Kpo3 pedeHe mpumepe, Comern,
Combop, 1995.

2. . Kykoss, @. Kynuh, [IpojekroBame cucTeMa ayTOMAaTCKOT YIpaBibalba Y MPOCTOPY CTamba, YHHUBEP3UTET y
Hosom Cany, Hosu Can, 1995.

3. M. Crojuh, KonTnHyasinu ciucreMu ayTOMaTCcKOr ynpasJbatba, Hayuna kmura, beorpan.
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Cmep*Course: MUKPOPA4YYHAPCKA EJIEKTPOHUKA * MICROCOMPUTER ELECTRONICS

Ipeamer*Subject: MUKPOIIPOUECOPCKA EJJEKTPOHUKA
99 ESE1 401 MICROPROCESSOR ELECTRONICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
\% 30 30(CL) v 30 30(CL)
VI 30 30(CL) VI 30 30(CL)

Cappixkaj / cTpykTypa npeaMera:

ApPXHUTEKTYpa M METOJE IMPOjeKTOBaba CIIOMKESHUX
JUTUTATHUX CJICKTPOHCKUX CUCTEMA.
MukponpoI1iecopu ¥ MUKPOIIPOLIECOPCKH CUCTEMH.
ApXUTEKTypa  MHUKPOIPOLECOPCKUX  CUCTEMA.
MUKpPOCIIEKTPOHCKE H COPTBEPCKE KOMITOHEHTE.
IToBe3uBame  MHKpOIpoLEcopa ca  OCTAIUM
KOMIIOHEHTaMa CHCTEMA.

[IpojexToBame  MHUKPOIPOIIECOPCKUX  CHCTEMA.
[IpumeHna caBpeMEeHHX ajara 3a IPOjeKTOBAMbE.
[IpojexToBame MEMOPH]jCKOT MOJICUCTEMA.
[IpojexToBame  ynIa3HO-M3NA3HOT  IOJCHCTEMA.
IIpexua. IIporpamMmcke KOMIIOHEHTE.
MUKPOKOHTPOJIEPCKH  CUCTeMHU. IIpojeKkToBame
MHUKPOKOHTPOJIEPCKUX CUCTEMA.
MUKpOeneKTpOHCKE KOMIIOHEHTE W CHCTeMH 3a
JIUTUTAITHY 00pany curHana. [Iporpamcka moapIika.
[IpojexToBame MHUKPOCIEKTPOHCKUX CHUCTEMa 3a
JTUTHATAIHY 00paay CUTHaJIA

Contents / Structure of the subject:

e Architecture and design of complex digital
electronic systems.

e  Microprocessors and microprocessor —systems.
Architecture of  microprocessor systems.
Microelectronic  and  software ~ components.
Interfacing the components into a system.

e Design of microprocessor systems. Software tools in
microprocessor system design. Design of memory
subsystem. Design of input/output subsystem.
Interrupt mechanism. Software components of
microprocessor systems.

e Microcontroller systems. Design of microcontroller
systems.

e Microelectronic components and systems for digital
signal processing. Software support. Design of
microelectronic  systems  for  digital system
processing.

IIpenucnutHe o0aBe3e:
Ypahere pauyHapcko-1abopaTopujcke BexOe.

Preexam duties:
Carried out computing-laboratory practices.

O0MuM HACTaBe M HAYNH MPoBepe 3HAA:

Ipenasama; Pauynapcko-inadoparopujcke Bexxbe (CL);
Koncynranuje.

Jleo ucnMTa WIM €0 MCHHUT CE€ MOXKE IOJIOKHUTH
KpO3 KOJIOKBHjyME, TECTOBE M CaAMOCTaJIHE 3a/1aTKe.
Ucnur je mucmeHn u ycmeHd. [lucmeHm meo je
STMMHUHATOPAH.

Ornena ucnurta ce GopMHpa Ha OCHOBY ycIiexa U3
pavyHapCKO-I1a00paTopHjCKUX BEKOHU, KOJIOKBUjyMa,
TECTOBA, CAMOCTAJHUX 3aJaTaka, HHCMEHOI U
YCMEHOT JieJa UCIIHTA.

Mode of studies and evaluation:

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

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

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

Jluteparypa*Literature

1.

3.

B. Manb6amra, b. Ilepurmmh, Mukponpotiecopu 1 Mukpopadynapu, Qakynrer TexHUIKuX Hayka, Hosu Can, 1989.
2. A. Clements, Microprocessor Systems Design, PWS-Kent Publishing Co., 1997.
B. Manb6amra, Mukponporecopcka eIeKTpPOHHKA, CKPUIITA Y IPUIIPEMH.
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Mpeamer*Subject: JAUTUTAJTHA OBPAJIA CUT'HAJIA
99 ESE1 402 DIGITAL SIGNAL PROCESSING
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
v 30 16(N)+14(C) v 30 16(N)+14(C)
VI 30 14(N)+16(C) VI 30 14(N)+16(C)

Cagpaxaj / cTpyKTypa nmpeamMera:

VYBox y nuruTaiHy obpany CHrHana (IUCKPETHH CHUTHAIH
U cHucTeMu, z-TpaHcopmanuja. JdurutanHu GUITPH:
neduHMIMja, TIO/eNIa, OCHOBHU ITOjMOBH)
Tpancdopmarmje pururamaux cursana (DTFT, DEFT,
DCT, Besa mwmehy ZT, DTFT u DFT, Bp3a ®ypujeosa
tpaucpopmanuja (FFT)).

Jlururanuzanyja ¥ peKOHCTPYKIHWja aHAJOTHHX CHUTHAIa
(omMepaBame, KBAHTOBAE U IIPO30PHPALE)
IIpojextoBame FIR d¢unrapa (xapakrepuctuke FIR
¢unrapa ca muHeapHoM (aszoM, cuHTe3a FIR ¢wuirapa
roMohy Ipo30pcKuX (GYHKIHjA, ONTHMH3AI[HOHE METOJIE)
IIpojextoBame IIR  ¢unrapa (cuHTE3a aHAIOTHUX
¢unrapckux (QyHKIMja, TpaHCHOpPMAIMje AHAIOTHUX Yy
JTUTUTATTHE ¢untpe, TpaHchopmaIyje orcera
yuecranocti: NF y NF, VF, PO unu NO)
HmnnemenTanija TUrUTanHuX Quiatapa (IpeIcTaBibambe
OpojeBa ca (PUKCHOM ¥ MOKPETHOM TAvyKOM, peaiu3aliija
¢unTapa ca KOHAYHUM M OECKOHAYHUM HMILYJICHUM
oms3uBoM (FIR))

Ilpumep mpumeHe  auruTanHe oOpajge  CHTHala
(meummanyja ¥ MHTEpIONALKja, afalTUBHO (HUITpUpAILE,
aJIaNITUBHA EKBAIN3ALM]ja, TOHUIITABAKE €Xa)

Contents / Structure of the subject:

Introduction to Digital Signal Processing (Discrete -
timesignals and systems, z-transform, digital filters,
definition, clasification, basic principles.)

Time- and Frequency-Domain Representation of Signals
and Filters (DTFT, DFT, DCT, relation between ZT,
DTEFT and DFT, Fast Fourier transform (FFT))
Digitalisation and Reconstruction of Analog Signals
(Sampling, Aliasing, Windowing, and Smoothing)

Finite Impulse Response Filter Design (Linear-phase FIR
filters characteristics, FIR filter design by window
functions)

Infinite Impulse Response Digital Filter Design (Analog
filter ~ function  designs, analog-to-digital filter
transformations, design examples, digital frequency
transformations: LF to LF, HF, PB or SB)

Digital Filter Implementation Considerations (Fixed and

floating point number representation, FIR filter
realisation, IIR filter realisation)
Examples of DSP applications (Decimation and

interpolation, adaptive filtering, adaptive equalisation,
echo cancelling)

IpeaucnuTHe 0b6aBe3e:
Ypahene pauyHapcke BexoOe.

Preexam duties:
Carried out computing practices.

OO0/ HAacTaBe M HAYUH MTPOBepe 3HAbA:

IIpenaBama; Pauyncke BexOe (N); Pauymapcke
BexoOe (C); Koncynranuje.

Wcnur je mucmenn u ycmenu. [lucmenn aeo ucnmra
j€ enmMMUHaTOpaH.

Onena ucnura ce Gopmupa Ha OCHOBY ycrexa W3
payyHapcKUX BEXOM, MHCMEHOT M YCMEHOI Jelna
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.

Jluteparypa*Literature:
B.lenuh, MoryhHocTH 1 orpaHudema TUTUTaIHE 00pajie CUrHana, CKpunTa (y u3pajim).

M. O6panosuhi, M.MuiocasibeBuh, Jlururanna oopaja curnana, BojHousgaBauku 3aBoj, beorpan, 1988.

Jb. CrankoBuh, [lurnranua odpasna curnana, Hayuna kmura, beorpaz, 1990.

M. B. [lomosuh, lururanna odpana curnana, Hayka, beorpan, 1994.

Jb. Mumuh, JI. lobpocasiseBuhi, YBoz y mururanny odpany curnana, beorpam, 1995.

E. S. K. Mitra and J. F. Kaiser, Handbook for Digital Signal Processing, John Wiley and Sons, Inc., USA, 1993.

A S
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99 ESE1 482 PULSE AND DIGITAL ELECTRONIC CIRCUITS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexbe Semester Lectures Practices
v 30 30(N) v 30 30(N)
VI 30 14(N)+16(L) VI 30 14(N)+16(L)

Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:

e NwmmyncHu o0NHIIN CHTHATA e  Pulse wave shapes

e [lonmynpoBoguudku npekuaaun (nuoxaa, oumnonapuu | ¢ Semiconductor switches (diode, bipolar junction
TpaH3UCTOp H Moc(eT, THUPUCTOPH U OCTaAIU transistor and MOSFETs, SCRs and other switches),
MIPEKUAuKH EJIEMEHTH) U BbUXOBO MOJIEJIOBAHE including modeling

e Koa 3a yoOnunuaBame (JMHEapHa U HellMHeapHa, ca | ¢ Pulse shaping circuits (linear and non-linear, with
u 0Oe3 rojayaBaya) amplifier and without it)

e Kowmmnaparopcka koma (uumeanHu kommaparop; | ©  Comparators (ideal comparator circuit; differential
KOMITapaTop 0e3 XMcTepe3uca M ca XHUCTEPE3HCOM, comparator, Schmitt-trigger circuits, window-
MIPO30PCKH KOMIIapaTop) comparator

e KapakrepucTruke JOrHUKHX KOJIa e  Characteristics of logic circuits

e Pasznme peammammje jormukux koma (TTL, CMOS, [ ¢ Logic circuits (TTL, CMOS, ECL, BiCMOS,GaAs)
ECL, BiCMOS, GaAs kona) e How to use the logic circuits, problems and

e [IpoGmemMu wm mpemopyke y Be3W Kopumihema solutions; non-standard use of logic circuits
JOTHYKHMX KOJIa, HECTaHIapAHe INPUMEHE JIOTMYKHX | o  Bistable, astable and monostable circuits, integrated
KoJIa multivibrators; multivibrators made of logic circuits

e bucrabunnHa, actabuiaHa W MOHOCTabMIHAa Koja, | e  Linear sweep generators, function generators
MHTETPUCAHU MYJITHBMOPATOpU M My/iTHBHOpatopH | ¢  Digital signal propagation on transmission lines
€a JOTH4KHUM KOIHMMa e Pulse noise and protection

e T'cHeparopu IJIMHEApHUX CHUTHAla, QYHKUUCKH | o  A/D and D/A conversion
reHepaTopu

e IIpocTupame JIOTHYKHX CHI'HAJIA 10 BOJOBUMA

e lmIyncHe CMeTHE M 3alITHTA

e A/D u D/A koHBepesmja

IIpeaucnutHe ob6aBe3e: Preexam duties:

Ypahene maboparopujcke BexoOe. Carried out labs.

O0siMuM HacTaBe M HAYUH NPOBepe 3HAKA: Mode of studies and evaluation:

o IIpenaBama; Pauyncke BexOe (N); Jlaboparopujcke | ¢  Lectures; Practices (problem solving (N); labs. (L));
BexOe (L); Koncynramuje. Consultations.

e Jleo mcrnuTa WIM IO HCIUT ce Moke mojoxuté | ¢  The exam is written and oral. Written part of the

KpO3 KOJIOKBHjyM€, TECTOBE U CaMOCTAITHE 3a/IaTKe. exam is eliminatory. Both parts of the exam are
Hcnur je mucmeHn u ycMmend. [lucmennm neo je expressed in written form.
enuMmuHaTtopad. O0a jena ce Mmojaxy y MHUCMEHO]

F— e  The exam grade comprises the results on compuning
and laboratory practices, partial exams, tests,
e OueHa ucnuta ce Gopmupa Ha OCHOBY ycrexa M3 obligatory tasks, written and oral part of the exam.
a00paTOPHjCKUX BEKOM, KOJOKBHjyMa, TECTOBA,
CaMOCTAJHHUX 3a]aTaKa, MMCMEHOT M YCMEHOT [efa
UCIINTA.

Jluteparypa*Literature:
1. C. Temmwh, . Bacusmeuh, OcHoBH enekTponuke, Hayka, beorpan, 1994 (ogrosapajyha mormiasipa)
2. JI. Hab, mmyncHa eneKTpOHHUKA, CKPHIITA Y PYKOITUCY
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IIpeamer*Subject: MUKPOEJIEKTPOHCKE KOMIIOHEHTE " KOJIA
99 ESE1 483 MICROELECTRONICS COMPONENTS AND CIRCUITS
Yxyman 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemectap IIpenaBama Bex6e Semester Lectures Practices
A% 30 14(N)+16(L) v 30 14(N)+16(L)
VI 30 14(N)+16(L) VI 30 14(N)+16(L)
Cagp:xaj / cTpyKTypa mpeamMera: Contents / Structure of the subject:
e [lIpernen pa3Boja 1 IpUMEHE EIEKTPOHUKE e Review of development and applications of electronics
e OcHOBHE 0COOMHE ITOJYIPOBOJHMYKUX MaTepHjaia | @  Basic properties of semiconductors
e  OcCHOBHE TPaHCIIOPTHE OCOOMHE MOIYIIPOBOIHUKA e  Basic transport properties in semiconductors

Basic semiconductors materials

OCHOBHH TOTYIPOBOTHIHYKA MaTEPHjaIH

e KoHTakTHE TIOjaBe e  p-njunctions

o Jluoge e Diodes

e  bBumomapas TpaH3UCTOD e Bipolar transistors

e Tpansucropu ca epeKTOM NOJba e Field effect transistors

®  [ojavaBayu e Low frequency amplifiers

e JludepeHuujanHu nojauaBauu e Differential amplifiers

e  DpekBeHIMCKE KapaKTepUCTHKE MojayaBaya e  Frequency response

e U3zna3Hu cTeneHu e  Output amplifiers

e AmHanM3a M TIIpOjeKTOBame€ EJIEKTPOHCKMX Koma [ @  Analyses and synthesis of electronics circuits by
momohy SPICE-a SPICE

e [lojagaBaum ca MOBPATHOM CIIPETOM e Feedback in electronics circuits

e CraOuiHOCT mojayaBaya ca IMOBPATHOM CHPErOM e  Stability of feedback curcuits

e  XapMOHHjCKH OCIIIIATOPH e  Harmonic oscilators

e OmepannoHu NojayaBadn e  Operational amplifiers

Preexam duties:
Carried out labs.

IpenucnutHe o0aBe3e:
Ypalene naboparopujcke BexOe.

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

o [IpenaBama; Pauyncke BexoOe (N); JlabopaTopujcke | ®
BexOe (L); Koncynrammje.

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

Jleo wcnuTa WM LIEO0 HCIUT CE€ MOXE ITOJOXUTH
KpO3 KOJIOKBHjyMe, TECTOBE U CaMOCTAJIHE 3a/laTKe.
Ucnut je nucmMenn u ycmeHd. [lucmenu neo je
enumuHaropad. O0a jena ce Mmojiaky y MHUCMEHO]
¢dbopmu.

Ornena ucnura ce GopMUpa Ha OCHOBY ycnexa u3
ma00paTOPHjCKIX BEKOH, KOJOKBHjyMa, TECTOBA,
CaMOCTaITHUX 3aJlaTaKa, IMICMEHOT M YCMCHOT Jiena
UCIINTA.

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.,
partial exams, tests, obligatory tasks, written and
oral part of the exam.

JInteparypa*Literature:

1. M. XuBanoB, OCHOBH €JEKTPOHHKE, KOMIIOHEHTE U I10jayaBaydka KoJja, KkbHIra y IITaMIT|

2. J. Bacwsesuh, C. Temmh, OcHoBu enekrponuke, ['poc Kiura, beorpan, 1994 - onrosapajyha nornasssa,

3. C. Mapjanosuh, Enextponuka - JluckpeTHa n nHTerprcana aHajiorsa kona, beorpan, Hayuna kwura 1984.

4. B.lexuh, Enexrponuka I u II, Hayuna kmura, beorpazn, 1987 - onroapajyha normnasssa

5. C. Pucruh, uckperre momynpoBogauuke komronente, [' PO "Ipoceera", Hum, 1990 — oarosapajyha normiasisa,
6. R. C. Jeager, Microelectronics Circuit Design, McGraw-Hill Companies, INC, New York, 1997.

7. A.S. Sedra, K. C. Smith, Microelectronics Circuits, Oxford University Press, New York, Oxford, 1991.
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Mpeamer*Subject: IMPOI'PAMUPAIBE U TIPOI'PAMCKHU JE3ULIUA
99 ESE1 583 PROGRAMMING AND PROGRAMMING LANGUAGES
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexoe Semester Lectures Practices
v 30 14(N)+16(C) v 30 14(N)+16(C)
VI 30 30(C) VI 30 30(0)
Canp:kaj / cTpyKkTypa npeamera: Contents / Structure of the subject:
e UHTyuTHBHE NeQUHUIM]E aITOPUTMA e intuitive definitions of algorithm
e Pexyp3uBHe ¢QyHkuuje, TjypunroBa wmammuHa, | ® recursive functions, Turing machine and normal
HOPMAJIHU aJITOPUTMH; CIIOKEHOCT ajropurama algorithms; algorithm complexity
e Kiacudukanmja uMIepaTHBHUX  NpOrpaMcKuxX | e  imperative programing languages classification
jesuka e basic and derived data types
e  OCHOBHHU U M3BEJIEHH TUIIOBHU IOJaTaKa e  control structures and jumps
e  VYnpapibauke CTPYKType U CKOKOBH e input-output
e  Vrna3z-usnas e modularization
e  Monynapusanuja e fundamentals of good programming style
e  OCHOBHM KBaJMTETHOT IIpOrpaMUpamba e definitions of: entity, entity type and occurrenc,
e JlepunHnimja  eHTHTETa, THNA W  TI0jaBe record type and occurrence, key and file
EHTUTETa/CJI0Ta, KJby4a U IJaTOTEeKe e sequential file
e  CepujcKo-CEeKBEHIIMjalTHE IaTOTEKEe o list files
e  JemTHOCTPYKO CIPETHYTE JaTOTEKE e hash files
e Pacyre natoreke e index-sequential files
e  IHaeKc-CeKBEHIMjaTHE JaTOTCKE e B-trees
e b-crabna o files with secondary keys
e  OpranHusanuja JaTOTEKa Ca BULIE KIbyYeBa e overview of modern programming languages
e TIlpersesa caBpeMEHHX MPOrPAMCKHX je3HKa
IIpenucnutHe 06aBe3e: Preexam duties:
Ypahere pagyHapcke BexOe. Carried out computing practices.
OO0 HACTaBe M HAYUH MPOBepPe 3HAWA: Mode of studies and evaluation:
e [lIpenaBawa; Pauyncke BexOe (N); Pauynapcke | ®  Lectures; Practices (problem solving (N); computing
Bex6Oe (C); Koncynranuje. (C)); Consultations.
e Ucnur je nucmenu u ycmeHu. [Tucmenn neo ucnura | ¢ The exam is written and oral. Written part of the
j€ eNMMUHATOPAH. exam is eliminatory.
e Ouena ucnura ce Gopmupa Ha ocHOBY ycriexa u3 | ©  The exam grade comprises the results on computing
padyHapcKUX BEKOM, MHCMEHOT M YCMEHOI Jelna practices, written and oral part of the exam.
UCIIHUTA.

Jluteparypa*Literature:
1. JI. Kpayc, Ilporpamcku jesuk C, Mukpo kmura, beorpaz, 1998.
2. II. Morun, CtpykType u opranu3anuja nogaraka, Ctyaent, Hosu Can, 1994.
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Mpeamer*Subject: JAUTUTAJTHA OBPAJIA CUT'HAJIA
99 ESE1 484 DIGITAL SIGNAL PROCESSING
Ykyna# 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [TpenaBama Bex6e Semester Lectures Practices
VI 30 10(N)+20(C) VI 30 10(N)+20(C)
Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
e Ilpumena ZT, DTFT, DFT u FFT y nururanxoj obpaxu | ¢  ZT, DTFT, DFT, and FFT in DSP applications
curHaja e Digitalisation and Reconstruction of Analog Signals
e  Jlururanusanuja U peKOHCTPYKIMja aHAJIOTHUX CHTHAJIA (Sampling, Aliasing, and Windowing)
(onMepaBame, KBaHTOBAKHE U PO30PHPAHE) e  Finite Impulse Response Filter Design:
e IIpojextoBame FIR ¢unrapa: Linear-phase FIR filters characteristics,
FIR ¢untpu ca muueapHOM (azom, FIR filter design by window functions,
CHHTE3a MMOMONy Mpo30pcKuX (PyHKIH]ja, ONTUMH3AIUOHE Optimum Approximation of FIR filters
METO/I€ IPOjEeKTOBAbA e  Infinite Impulse Response Filter Design:
e  [lIpojexroBame IIR ¢unrapa: Analog filter function designs,
CHHTE3a aHAJIOTHHUX (QriITapckux GpyHKIHja, Analog-to-digital filter transformations,
TpaHcopMaIHje aHaJTOTHUX Y AUTHTANIHE QUiTpe, Digital frequency transformations: LF to LF, HF, PB or
tpancdopmarmje oncera yuecranoctu: NF y SB
NF,VF,PO,NO e Digital Filter Implementation Considerations:
e  lMiuieMeHTanuja IUIHTAIHUX (uitapa: FIR filter realisation, IIR filter realisation,
cTpykrype 3a peanusanujy FIR u IIR dunrapa, Finite-numerical precision effects
YTHL&] KOHAYHE TAYHOCTH IIPE/ICTaB/barba Opojesa e Digital Signal Processing Applications:
e  TIpumepu npuMeHe JUTHTATHE 00pae CUrHaa: Decimation and interpolation,
JenrMalfja ¥ HHTEPIIoJallyja, Adaptive filtering,
aJanTHBHO QuiTpupame, echo canceling
MOHUILTABABE €Xa
IIpenucnntHe 00aBe3e: Preexam duties:
Ypahene pagyHapcke BexOe. Carried out computing practices.
O0siMuM HacTaBe M HAYUH NPOBepe 3HAWA: Mode of studies and evaluation:
e [lpenaBawa; Pauyncke BexOe (N); Pauynapcke | ®  Lectures; Practices (problem solving (N); computing
BexOe (C); Koncynranmje. (C)); Consultations.
e Ucnur je nmucmenn u yeMmeHu. [lucmenn neo ucnmra | ¢ The exam is written and oral. Written part of the
j€ eNMMMUHATOpAH. exam is eliminatory
e Omena ucnura ce GopMupa Ha OcHOBY ycmexa u3 | ¢  The exam grade comprises the results on computing
padyHapCcKUX BeXOW, MUCMEHOT W YCMEHOT Jerna practices, written and oral part of the exam.
WCIIATA.

Jluteparypa*Literature:

B./Jlenuh, MoryhHOCTH 1 OTpaHHYeHa AUTHTAIHE 00pajie CUTHANA, CKpunTa (y U3pain).

M. O6panosuh, M.Munocasssesuh, [lurutanaa obpana curaana, BojHonznasauku 3aBox, beorpam, 1988.

Jb. CrankoBuh, /lurntanHa obpana curxana, Hayuna keura, beorpaz, 1990.

M. B. ITomoewuh, Jururanua odbpana curnana, Hayka, beorpan, 1994.

Jb. Munuh, JI. Jlodbpocasiseuli, YBo y murutanny odpany curnaia, beorpam, 1995.

E. S. K. Mitra and J. F. Kaiser, Handbook for Digital Signal Processing, John Wiley and Sons, Inc., USA, 1993.

AN
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Ipeamer*Subject: CTPYKTYPE IIOJATAKA U METOJE IPOT'PAMHUPAIBA
99 ESE1 582 DATA STRUCTURES AND PROGRAMMING TECHNIQUES
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexo6e Semester Lectures Practices
VII 45 30(N)+15(C) VII 45 30(N)+15(C)
Canp:kaj / cTpyKTypa npeamera: Contents / Structure of the subject:
o Jlepunumuja u knacuduKammja CTpykTypa e Definition and classification of data structures
IoJIaTaKa. e Logical and physical data structures, and basic

e Jlornuka, ¢pu3n4Ka CTPYKTypa U OIepaluje Hal operations on:
CTPYKTypama IoJaTaKa: — Arrays
— HWHpaekcHe CTpyKType — Records and tables
— CroroBu u Tabene — Stack, queue, deque and sequence
— Crek, pel, €K U CEKBEHLIA — Lists
— Jlucre — Dynamic array
— JluHaMUYKK HU3 — N-ary and general trees
— H-apna u yormrrena craba Abstract data types
ATCTpPaKTHH THIIOBH MOAATaKa Structured programming
CTpyKTypupaHO MPOTpaMHUparhe Object oriented programming
O0jeKTHO TporpaMHUpamke Program testing
Tectupame nporpama Elements of user interface
Enementn xopucHIYKOT HHTEpdEjca Documenting programs
JIoKyMeHTOBame mporpama

Preexam duties:
Carried out computing practices.

IpeaucnurHe 06aBe3e:
YpaleHne pauyHapcke BexOe.

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

o [IpemaBama; Pauyncke BexOe (N); Pauynapcke | o
BexOe (C); Koncynramnmje.

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

e Ucnut je nucMenu u ycmenu. [lucmenu jeo ucnura | o

j€ eNMMMHIHATOpAaH.

Ornena ucnura ce GopMUpa Ha OCHOBY ycnexa u3
pauyHapcKUX BeXOHM, MUCMEHOT M YCMEHOT Jeiia
UCTIUTA.

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.

JIntepatypa*Literature:
. Man6amkn, J[. O6pagosuh, OcHOBHE CTpyKType nofaraka, T® "Muxajno [Iynun", 3pemannn, 1995.
J. lyjmoBuh, Ilporpamcku je3uiu u MeTojie nporpamupama, Hayuna kmura, beorpaz, 1990.

1.
2.
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99 ESE1 485 MICROELECTRONICS
Ykynan 6poj yacoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexo6e Semester Lectures Practices
VII 30 14(N)+16(L) VI 30 14(N)+16(L)
VIII 45 14(N)+16(L) VIII 45 14(N)+16(L)

Canp:kaj / cTpyKkTypa npeamera:

OcHoBHEe ocobOuHE U KilacupHKalMje MaTepujaga y
CJICKTPOHHIH

WHXEmepHHUT ~ CHEPreTCKOor  Mpolena W IpUMEHa
HOJTYTIPOBOIHHMKA TIPeMa HBeTOBOj BEJIMYUHH ¥ BPCTH
Metone  nmoOmjama  MacHBHUX W TaHKOCJIOJHHX
MOHOKpHCTaJIa

ITnanapHe omneparuje Si HHTErpUCaHUX KOJia

W3zpana Si OunonapHUX MHTETPHCAHUX KOJTa

HUspana Si yaunonapaux (NMOS, CMOS) uHTerpucanux
KOJIa

HUzpana BiCMOS uHTErprcanux Koma

Hexku npoOieMu MHTErpUCaHUX KOJIa BEMKUX NepdhoMaHCH
JleGenociojHa U TAHKOCIIOjHA HHTErPUCaHa KOJa
MononutHa GaAs HHTErpucaHa Koia

OnroenekTpoHcKka uHTerpucana koia (OIC)
MuxkporanacHa uHTerpcanux koma (MIC)

OrpaHu4eHja MHTEIPUCAHUX KOJNA M TPOAUMEH3MOHAIIHA
HHTErpUCaHa KoJia

WHTerpucana xona cHare

TexHonoruja wM3page MHKPOCEH30pa, MHUKpOMANIMHA U
MHKPOCHCTEMA

Contents / Structure of the subject:

Materials basic features and classification of materials in
electronics

Engineering of the energy gap and application of
semiconductors according to size and kind of energy gap
Massive and thin layer single crystal production methods
Planar technologies of silicon integrated circuits (ICs)
Bipolar IC manufacturing

Unipolar IC (NMOS and CMOS) circuit manufacturing
BiCMOS IC manufacturing

Some problems in high-perfomance IC design

Thick and thin film microcircuits

Monolothic GaAs ICs

Optoelectronics ICs (OIC)

Microwave ICs (MIC)

Integrated circuit fundemental limitation and 3D
microcircuits

Power integrated circuits

Microsensors, micromashine and microsystem
manufacturing

IIpeaucnutHe o0aBe3e:
Ypahene maboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0sMuM HACTaBe M HAYUH NPOBepe 3HAbA:

[penaBama; Pauyncke Bexoe (N); Jlaboparopujcke
BexxOe (L); Koncynramwje.

Jleo mcrmTa MM LE0 MCHHT Ce MOXKE ITOJIOKUTH
KPO3 KOJIOKBHjyME, TECTOBE M CAMOCTAJIHE 3a/1aTKe.
Ucnur je mucmenn m ycmeHu. [lucmenm neo je
enmnMuHaTtopad. Oba 1ena ce Mmoiaxy y MHCMEHO]

dhopmu.

Orena ucnuta ce GopMHpa HA OCHOBY ycriexa W3
1a00paTOPHjCKUX BEKOM, KOJOKBHjyMa, TECTORBA,
CaMOCTAaHHUX 3a/IaTaKa, MMCMEHOT W YCMEHOT Jena
ucmura.

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.,
partial exams, tests, obligatory tasks, written and oral
part of the exam.

Jluteparypa*Literature

bl N e

Jb. ’KuBaHoB, MHUKpOETIEKTPOHUKA, Y IPUIIPEMHU

Jb. XKusanog, C. Jenen, I'. CrojanoBuh, [Tutama u 3a1amm u3 MUKPOESIEKTPOHUKE, CKPHUIITA.
N. H. E. Weste, K. Esharaghian, Principles of CMOS VLSI Design, Addison-Wisley Pub.Com.Inc., 1993.

YyTcTBa 3a BexOe, CKpunra
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MUKPOPAYYHAPCKU MEPHO-AKBU3UNIIMOHU CUCTEMHA
MICROCOMPUTER BASED MEASUREMENT AND ACQUISITION SYSTEMS

Total number of hours per semester

IIpenmer*Subject:
99 ESE1 486
Ykynas 6poj yacoBa y ceMecTpy
Cemecrap [IpenaBama Bex6e
VII 30 14(N)+16(L)
VIII 30 14(N)+16(L)

Semester Lectures Practices
VII 30 14(N)+16(L)
VIII 30 14(N)+16(L)

Capgpixaj / cTpyKTypa nmpeaMera:

MukpopadyHapCcKd CHCTEMH 33 NPUKYIUbAkE H

mpuMapHy o0Opagy TojaTaka Yy HPOLECHUM
MepemuMa

VHTenUreHTHY ¥ KJIACHYHU MEPHU IIPETBapadu
Muxkponponecopcko  MOJAECIHIABAlkE  AHAIOTHUX
CUTHaJa

MukpopadyHapcKe akBU3HIIMOHE KapTUIIE:

a) XapaBepcke KapaKTepUCTHKE;

b) Twumosu uHTEpdEjca u coPTBEpCKa MOAPIIKA
MHUKpOIPOLIECOPCKO YIPaBIbatkhe MEPHUM MPOLIECOM
U JUTHTajIHa o0pajia MEepHUX IoJaTaKa
VHTenMreHTHI MEpHU HHCTPYMEHTH

[ToBe3nBame UHCTPyMEHATA y CUCTEM

MepHuu HHCTPYMEHTH 3aCHOBaHU Ha
MHKpOpadyHapruma

Tunosu MarucTpana MUKpopauyHapa

BupTtyennu uHCcTpyMEHTH

WHnycrpujcke npuMeHe MUKpOpadyHapCKUX MEPHO
AKBU3MIMOHUX CHCTEMA

Contents / Structure of the subject:

Microcomputer based systems for data acquisition
and primary processing in process measurement
Intelligent and classic transducers

Microcomputer based analog signal conditioning
Microcomputer data acquisition boards:

a) Hardware characteristics;

b) Interface and software support

Microprocessor control of measuring process and
digital processing of measurement data
Stand alone  measuring  instruments
microprocessors (intelligent instruments)
Standard interfaces for connecting instruments in
measuring system

PC-based measuring instruments

PC buses (pci, isa, pcmcia, pxi)

Virtual instrumentation

Industrial applications of microcomputer based data
acquisition systems

with

IIpenucnutHe 00aBe3e:
Ypahere maboparopujcke BexOe.

Preexam duties:
Carried out labs.

OO0/1uIM HacTaBe M HAYMH NPOBeEpe 3HAbA:

[IpenaBama; Pauyncke BexOe (N); JlabopaTopujcke
BexOe (L); Koncynranmje.

Jleo uwcmuTa WM 110 UCIUT CE€ MOXE ITOJIOKHUTH
KpO3 KOJIOKBHjyM€, TECTOBE U CAMOCTAJIHE 3a/aTKe.
Ucnut je nucmenu u ycmenu. [lucmenu neo je
enmnmuHaTopad. O6a gena ce Moyaxy y IHCMEHO]

dbopmu.

Ouena ucnura ce GopMHpa HA OCHOBY ycrexa U3
J1a00PaTOPHjCKUX BEXKOM, KOJOKBHjyMa, TECTOBA,
CaMOCTAITHHX 3a/1aTaKa, MMMCMEHOT U YCMEHOT Jena
UCIIUTA.

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.,
partial exams, tests, obligatory tasks, written and oral
part of the exam.

Jlureparypa*Literature:
(ymTepatypa he ce HakaHATHO OAPEINUTH)
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IIpeamer*Subject: YIIPAB/bAUYKA U ITPOLHECHA EJIEKTPOHUKA
99 ESE1 487 PROCESS CONTROL ELECTRONICS
Ykynan 6poj yacoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexobe Semester Lectures Practices
VII 30 14(N)+16(LC) VII 30 14(N)+16(LC)
VIII 45 14(N)+16(LC) VIII 45 14(N)+16(LC)

Cappixkaj / cTpykTypa npeaMera:

AHaJIOTHU CEH30PH.

JlururaiaHu ceH30pHu.

AHaJIOTHU U3BPLIHU OPTaHHU .

JluruTaiHu U3BPLIHN OpraHy.

Mopeny THITMYHHUX CUCTEMA YIPaBJbarba.
CuHresa peryiaropa y KOHTHHYaJIHOM JIOMEHY
Cumymnanyje aHaIOTHUX YIIPaBJbayKHX CHCTEMA
Peanm3anuja aHaJOrHUX YIPaB/baYKHX CHCTEMA
CuHre3sa perynaropa y JUCKPETHOM JIOMEHY
CuMynanmja JUCKPETHUX YIPaBJbauKUX CHCTEMa
Peanusanuja JUCKPETHUX peTyIaTopa
ApPXUTEKTypa MUKPOKOHTpOJIEpa

I[I/IFI/ITaJ'lHl/I 1 aHAJIOTHU NpHUIaroaHu CTCIICHU.
KopucHnuKN npuiaroiHy CTereH .

Merou mpeHoca nojaraka

[Tporpamcka noapiika

JIuruTaHu MpOLecopy CUrHaNIA

Contents / Structure of the subject:

Analog sensors.

Digital sensors

Analog actuators.

Digital actuators.

Models of typical control systems.
Synthesis of analog regulators.
Simulation of analog control systems.
Implementation of analog regulators.
Synthesis of digital regulators.
Simulation of digital control systems.
Implementation of digital regulators.
Architecture of microcontrollers.
Analog and digital interfaces.

User interfaces.

Data transfer.

System software support.

Digital signal processors.

IIpenucnntHe 00aBe3e:
VYpaljene pauynapcke u abopaTopujcke Bexoe.

Preexam duties:
Carried out computing and laboratory practices.

OO0/1u1M HacTaBe M HAYMH NPOBeEpe 3HAMbA:

[IpenaBama; Pauyncke BexOe (N); Pauynapcke
Bexbe (C); JlabGoparopujcke  Bexbe  (L);
Koncynrammje.

Jleo uCIMTa WM LEO HCIUT C€ MOXKE IOJIOKHTH
KpO3 KOJIOKBHjyMe, TECTOBE U CAMOCTAaJIHE 3aJlaTKe.
Hcnur je mucmenn u ycmend. [lucmenm peo je
enumuHaropad. O0a jgena ce MoJiaXy y MHUCMEHO]
¢dbopmu.

Ouena ucnuta ce GopMHpa Ha OCHOBY ycCIexa W3
padyHapcKuX BeXOHM, J1abopaTopHjcKHX BexOH,
KOJIOKBHjyMa, TECTOBA, CaMOCTAJIHUX 3ajarakxa,
MICMEHOT ¥ YCMEHOT JIeJia UCIIUTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), 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 compuning
and laboratory practices, partial exams, tests,
obligatory tasks, written and oral part of the exam.

Jlutepatypa*Literature
M. Crojuh, lurutannu cucremu yrpasibama, Hayka, beorpaz, 1990.

1.
2.

R. J. Vaccaro, Digital Control, McGraw-Hill, 1995.
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IIpeamer*Subject: PAUYYHAPCKA EJIEKTPOHUKA
99 ESE1 488 COMPUTER ELECTRONICS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexbe Semester Lectures Practices
VI 30 30(L) VII 30 30(L)
VIII 30 30(L) VIII 30 30(L)

Cappixkaj / cTpykTypa npeaMera:

CII0)KeHH JUTHTAIHHU eJICKTPOHCKH cuctemu. Dopmannu
jesunu 3a cneuuduKanWjy AUTUTATHHX EIEKTPOHCKHX
cucrema (HDL, VHDL, AHDL). Muxkpomnporecopcku u
MHKPOKOHTPOJIEPCKH CHCTEMH: apXUTEKTypa, XapABepcKa
U copTBepcKa CTPYKTypa, METOAE NPOjeKTOBamHA.
WHycTpujcKu CTaHIapAu y 0BOj 00nacTy.
TIporpamaOuinHe AWTHTaIHE EJIEKTPOHCKE KOMIOHEHTE.
QopmanHn  omMc  mporpaMaOWIHUX — KOMIIOHEHATa.
CodrBepckn amaru. IIpojekroBame cucremMa Ha 0as3n
IporpaMabMIHIX KOMIIOHEHATa.

EnexTpoHcke M €NEKTpOMEXaHMYKE  KOMIIOHEHTE
MHKpPOPAaYyHAPCKHX W MHKPOKOHTPOJIEPCKUX CHCTEMA.
Tepudepujcke jenunune. Ilogcucremn 3a MacoBHO
CKJIaIMINTEHC MoIaTaka. Bumeo, ayimo u My ITHMEIH]jCKa
eJIeKTpOoHMKa U cucteMu. Hamajame. OcTtane enexkTpoHcke
KOMIIOHEHTE pavyHapa.

EnexTpoHckH KOHTpojepu mepuBepHjCKUX jeAMHHIIA.
ENeKTpOHCKE CIPEKHE MpEXe MHKPOIPOLECOPCKUX U
MHKPOKOHTPOJIEPCKMX ~ CHCTeMa ca  IepH(epHjcKuM
jemuanmama. CodrBepcka mnoapmka. OpraHm3andja u
IIPOjEeKTOBAKE YIIa3HO-H3JIa3HOT MOCHCTEMA.

IlpuMeHe padyHapcKe CNEKTPOHHKE Y WHIYCTPHjH U
MMPOKO] moTpoukH. [IpojexToBame CIeHjann30BaHUX
MHKPOIPOIECOPCKUX I MEKPOKOHTPOJICPCKHUX CHCTEMA.

Contents / Structure of the subject:

Complex digital electronic systems. Hardware description
languages in specification of digital electronic systems
(HDL, VHDL, AHDL). Microprocessor and
microcontroller systems: architecture, hardware and
software structures, design methods. Industrial standards.
Programmable digital electronic components. Formal
specification of programmable components. Software tools.
Design of systems based on programmable components.
Electronic and electromechanical components of the
microcomputer and microcontroller systems. Peripheral
devices. Mass memory subsystems. Video, audio, and
multimedia electronics and systems. Power supplies. Other
electronic components of digital computers.

Electronic controllers of peripheral devices. Electronic
interfaces between microprocessor and microcontroller
systems and peripheral devices. Software support.
Organization and design of input-output system.
Application of computer electronics in industry and
consumer electronic. Design of specialized microprocessor
and microcontroller systems.

IpeaucnurHe 06aBe3e:
Ypalene taboparopujcke BexOe.

Preexam duties:
Carried out labs.

O0siMuM HAcTaBe M HAYHMH NPOBepe 3HAMWA:

[penapama; JIaboparopujcke Bexxoe (L); Korcynramje.

Jleo mcnmuTa MIM LE0 HCIUT CE MOXKE ITOJIOKHTH
KPO3 KOJIOKBHjyMe, TECTOBE U CaMOCTaJIHE 3aaTKe.
Ucnut je nmucmenu u ycmenu. Ilucmenu neo je
CJIMMMHATOPAH.

Orena ucnura ce GopMUpa Ha OCHOBY ycrexa M3
a00paTOPHjCKUX BEKOHM, KOJOKBHjyMa, TECTOBA,
CaMOCTaJTHUX 3aJlaTaKa, MICMEHOT W YCMEHOT Jieia
UCIINTA.

Mode of studeis and evalution:

Lectures; Laboratory (L) practices; Consultations.

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

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

JIntepatypa-Literature:
J. )Kuskosuh, M. ITomosuh, MmmysncHa u nururaiHa enekTponuka, Hayka, 1992, Beorpan
M. Bolton, Digital Systems Design with Programmable Logic, Addison-Wesley, 1990.

B. Manbania, PauyHapcka eleKTpOHUKA, CKPUITA Y IPUITPEMH.

1.
2.
3.
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Ipeamer*Subject: MPEXE PAYYHAPA
99 ESE2 585 COMPUTER NETWORKS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
VII 30 14(N)+16(CL) VII 30 14(N)+16(CL)
VIII 30 14(N)+16(CL) VIII 30 14(N)+16(CL)
Cagpaxaj / cTpyKTypa nmpeamMera: Contents / Structure of the subject:
e  OCHOBHH M0jMOBH U Jie(HHULIT]E e  Fundamentals of computer networks

e TunoBu pauyHapckux Mpexa (lokamHe mpexe — | ¢  Computer network types (LAN, WAN, MAN).
LAN, merpononutan 1 WAN wmpexe, rnobanHa | ¢ Computer networks architecture (open system

padyHapcKa Mpexa) architecture model, computer networks topology).
®  ApXHMTeKTypa pauyHapCKUX Mpesxa (Mogen cucrema | o Communication protocol —architecture (physical
ca  OTBOPCHOM  apXUTCKTYpPOM,  TOIIOJIOTHjE layer, data link layer, network layer, transport layer,
padyHapCKUX Mpexa) session layer, presentation layer, application layer)
*  ApxuTekTypa KOMYHHUKaIIHOHUX nporokosia | e  Computer communication standards.
(¢puzuukn HuBo, HUBO KaHana (Data-link), Mpexuu | ¢ Computer network design (topology design, flow
HUBO, TpPAHCIIOPTHA HHUBO, HHBO YCIIOCTaBE control, routing and identification).
KOMYHHKaLje (Cecwja), IIPE3CHTAllMOHM | o  Computer communication devices.
(ITpunarogHu) HUBO, AITTUKATUBHU HUBO) e Network operating systems
Cranzapyu y MehypauyHapckuM KOMYHUKAIMjaMa | o Computer network administration, network auditting
e [IIpojekroBame pauyHapCKUX Mpexka (IIPOjeKTOBAE and management

TOTOJIOTHJE  padyHApCKUX — MPCXKa, YIPABBAME | o  [nternet (architecture and services)
TOKOM Yy padyHapCKHUM Mpexkama, yCMEpaBame MU

uneHtndukanyja, ypehaju 3a melypauynapcke
KOMYHUKAIIH]e)

e  MpexHH ONepaTHBHH CUCTEMH (aIMUHUCTPUpAE,
HaJrlleake, yIPaBJbambe payyHapCKOM MPEKOM

e  UuTepHeT (apXUTEKTypa U CEPBUCH)

IIpenucnintHe o0aBe3e: Preexam duties:
VYpaljene pauynapcke u abopatopujcke BexOe. Carried out computing and laboratory practices.
O0siMuM HacTaBe M HAYUH MPOBepe 3HAKA: Mode of studies and evaluation:
e [lpenaBawa; Pauyncke BexOe (N); Pauynapcke | ®  Lectures; Practices (problem solving (N); computing
BexOe (C); Jlaboparopmjcke  Bexbe  (L); (C), labs. (L)); Consultations.
Koncynrammje.

e The exam is written and oral. Written part of the
e Ucowur je nucmenn u ycmenu. [lucmenn neo ucnmra exam is eliminatory.

j€ enMMHUHaTOpaH. ) )
e  The exam grade comprises the results on computing

e OueHa ucnuta ce Gopmupa Ha OCHOBY ycrexa M3 and laboratory practices, written and oral part of the
pauyHapckux BexOH, JiabopaTopujcHX BeXOH, exam.
MHCMEHOT M YCMEHOT Jlefia UCITHTA.

Jluteparypa*Literature:

1. W. Stallings, Data and Computer Communications Prentice Hall

2. J. Hejrebayep, M. Kepari, 3. Kowosuh, [Ipaktukym 3a BexOe (y mramiin)

3. A.C. Tanenbaum, Computer Networks

4. b. Ilepumuh, Pauynapcke Mpexe u MeljypauyHapcke KOMyHHKaIMje, ckpunTa, 1998.
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Cmep*Course: MUKPOPA4YYHAPCKA EJIEKTPOHUKA * MICROCOMPUTER ELECTRONICS

Ipeamer*Subject: EHEPI'ETCKA EJIEKTPOHUKA
99 ESE1 341 POWER ELECTRONICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexo6e Semester Lectures Practices
VIII 30 14(N)+16(LC) VIII 30 14(N)+16(LC)
Cappixaj / cTpykTypa npeagMera: Contents / Structure of the subject:
[Mpeamer ¥ 3Hauaj eHeprerTcke elieKTpoHuke. YBox y | Subject and importance of power electronics.

eHepreTcke nperBapaue. Hcmpaibaun. WHBepTOpH.
Jennocmepnu Hanajaun (DC/DC nperBapaun). [IpuHnmn
U MOJIeNa jeIHOCMEPHUX Hamajaya. JInHeapHu Hamajauu.
[Mpexnpauku Hamajaun Oe3 rajBaHCKe W30JalHje - TojaM
n knacu¢ukanuja. Cnymray Hanona (Buck mperBapau).
[Moauzay Harona (Boost nperBapau). Cnymrau/noansaq
HanioHa (Buck-Boost mperBapau). hykoB mperBapau.
[Ipekumauky Hamajadydl ca TalBaHCKOM H30JIALlHjOM -
mojaM " KiIacudukanuja. JeqHOKBagpaHTHH Halajadd —
flyback u forward nHanajau. /IBokBaapaHTHH Hamajaydd -
push-pull, monymocHu U MOocHU Hanajay. HanzmeHn4nu
Hamajayd. EHeprercku mperBapauM M KBaJHTET
enekTpuuHe eHepruje. [IpeTBapaun 3a KOMIEH3AIHjy W
MOTNIPaBKy KBAJIMTETa elleKTpuyHe eHepruje. [loOymHa
KoJia 3a MpeKuaadKe KOMIOHEeHTe. MeTosie MoJiesioBamba
SHEPreTCKUX MpeTBapaya. MoJeroBame NPEKUIauKuX
Hamajavya ycpeAmaBambeM Y MPOCTOpy cTama. [IpumMepu
npuMeHe ypehaja eHepreTcke eneKTPOHUKE.

Introduction to power converters. AC/DC converters
(Rectifiers). DC/AC converters (Inverters). DC power
supplies (DC/DC converters). Basic principles and
classification of DC power supplies. Linear power
supplies. Switch-mode power supplies without isolation
— definition and classification. Buck converter. Boost
converter. Buck-Boost converter. Cuk converter. Switch-
mode power supplies with isolation — definition and
classification. Single-quadrant power supplies — flyback
and forward converter. Two-quadrant power supplies —
push-pull, halfbridge and bridge converter. AC power
supplies (AC/AC converters). Power converters and
electric power quality. Power converters for reactive
power compensation and power conditioning. Driver
circuits for power electronics components. Methods of
power converters modeling. Modeling of power supplies
using state space averaging technique. Examples of
power electronic devices applications.

IpeaucnurHe 06aBe3e:
Ypalhene pauyHapcke u 1abopaTopHjcKe Bexoe.

Preexam duties:
Carried out computing and laboratory practices.

O01MIU HACTaBe U HAYHUH nmposepe 3Hamba:

e JIpemaBama; Pauyncke BexOe (N); Pauynapcke
Bexbe (C); JlabGoparopujcke BexbOe (L);
Koncynranuje.

e Jleo rpaavBa KOjU YHMHH JIOTHMYKY LEIMHY MOXE Ce
MoJIaraTH y BUIY KOJOKBHjyMa. KoOKBHjyM je neo
ucnuta. KOJNOKBHjyM W HUCIOUT Cy MHUCMEHU U
ycmenu. [TucMeHu J1eo ucnura je eTMMUHATOPaH.

e Ornena ucnura ce GopMupa Ha OCHOBY yclexa U3
KOJIOKBHjyMa, pauyHapCKUX BEXKOH, Ta00paTOpHjCKUX
BEXKOM, MUCMEHOT ¥ YCMEHOT JieJia UCITHTA.

Mode of studies and evaluation:

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

e 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, partial exam, written and
oral part of the exam.

Jlutepatypa*Literature:

1. Pasnm ayropu, “Power Electronics”, M1360p TekcToBa (Ha eHriieckom), ckpurra, 1997.

2. Bb.Jloxuh, “Eneprercka enekTpoHUKa-nperBapadn u perynaropu’, ET® — b.JI.xomn, bama Jlyka, (y mrammm).

3. B.Karuh, “Eneprercka enexrponunka”’, @akynretr TexHUIKux Hayka, Hosu Cap, ckpurnra (y mTamim).

4. B.Karuh, “Eneprercka enekrpoHuka — 30upKa peuieHux 3aaataka’, Equnuja YHHBep3uTeTCKH yIIOCHHUK Opoj

66, Yausepsuretr y HoBom Cany, Hosu Can, 1998.

5. B.Karuh, J{.Mapueruh, [|.I'paoBan, “Eneprercka enextpoHuka — I[IpakTukym siabopaTopujcKux BexOu”,
Enunumja Yuusepsurercku yudenuk 6poj 124, Yuusepsurer y Hosom Cany, Hosu Cag, (y mrammm).
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Mpeamer*Subject: PAUYYHAPCKO MNPOJEKTOBAIHE EJIEKTPOHCKHUX KOJIA
99 ESE1 489 COMPUTER-AIDED DESIGN OF ELECTRONIC CIRCUITS
YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
Cemecrap [IpenaBama Bexbe Semester Lectures Practices
IX 45 30(N)+15(LC) IX 45 30(N)+15(LC)
Canp:kaj / cTpykTypa npeamera: Contents / Structure of the subject:
®  YBOJ Y IIPOjeKTOBamk-€ €ICKTPOHCKUX Koia i ypehaja [ e  introduction to electronic circuits and equipment
nomohy pauynapa design by computer
e MeTOzE u cTpaTeruje npojekroBama | ®  design methods and strategies of microelectronic
MHUKPOEIIEKTPOHCKUX KOJia circuits
e onmuje 3a mnpojekroBambe uunoBa (full-custom [ e  chip design options (full-custom mask design,
MeTolla, MeToJa CTaHAapJHHX heiuja, Merole standard-cell design, gate-array design)
IejTOBCKUX MaTpHIIa) e layout synthesis and design, simulation, verification
e CHHTE3a U IIpOjeKTOBame layout, cumynanmja, and testing
BepH(HKAlja ¥ TECTUPARHE e design rules in Layout Editor (L-Edit)
e npasuna npojexropama y L-Editu (Jlayoyr Exutop) | ¢  building block for VLSI and layer generation in L-
e rpaguBHH O61okoBHU 32 VLSI u reHepucame ciojeBa Edit
y L-Editu e parts used in electronic circuits
e  KOMIIOHECHTE EIEKTPOHCKUX KOJIa e clectronic equipment design and manufacturing
®  TIPOjEeKTOBAH-E€ U M3paja eIEeKTPOHCKHX ypehaja e noise and noise protection in electronic equipment
® CMCTHC M 3alITHTa O CMCTHHU y CICKTPOHCKMM | ¢  computer aided design of electronic circuits
ypebajuma e scientific and manufacturing documentation
® POjEKTOBamE EJIEKTPOHCKUX Koja y3 mnomoh
pauyHapa
®  HAyYHO-TEXHHMYKa JJOKyMCHTAlHja
IIpenucnutHe 06aBe3e: Preexam duties:
Ypahene pauyHapcke u 1abopaTopujcke Bexoe. Carried out computing and laboratory practices.
O0JiMuM HACTaBe M HAYUH MPOBepPe 3HAWbA: Mode of studies and evaluation:
e [IpenaBawa; Pauyncke BexOe (N); Pauynapcke | ®  Lectures; Practices (problem solving (N); computing
BexOe (C); JlaGoparopujcke  BexOe  (L); (C), labs. (L)); Consultations.
Koncyrauuje. e The exam is written and oral. Written part of the
e Jleo ucmuTa WM 110 UCIUT CE MOXE IIOJIOKHTH exam is eliminatory. Both parts of the exam are
KpO3 KOJIOKBHjyME, TECTOBE U CaMOCTAJTHE 3aJIaTKe. expressed in written form.

Hcnur je mucmenn u ycmenu. [lucmenu neo je
esmMmuHatopad. Oba zgena ce mojaxy y HMHCMEHO]

thopmu.

e Omena ucrura ce GopMHupa Ha OCHOBY ycliexa U3
mabopaTOpPHjCKUX BeXKOM, pauyHAPCKUX BEKOH,
KOJIOKBHMjyMa, TECTOBa, CaMOCTaJHUX 3aJaTakxa,
HHCMEHOT ¥ YCMEHOT Jieia UCIIUTA.

e  The exam grade comprises the results on computing
and laboratory practices, partial exams, tests,
obligatory tasks, written and oral part of the exam.

JIuteparypa*Literature:

1. II. Bpanew, C. Panhuh, JI. Cumuh, [1. Mapunkosuh, ¥YBon y npojexroBame VLSI kona, Hayxka, beorpan, 1995.

2. J. Tjamkun, C. Puctuh, C. [up6erosuh, P. Pamouh, KomnoHneHTe 1 KOHCTpyHCcame €IEKTPOHCKUX ypehaja,
Hayka, beorpan, 1992.

3. J. P. Uyemura, Physical Design of CMOS Integrated Circuits Using L-EDIT, PWS publishing Comp., 1995.
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Ipeamer*Subject: MUKPOPAYYHAPCKHU CUCTEMMU 3A PAJl Y PEAJTHOM BPEMEHY
99 ESE1 490 EMBEDDED MICROCOMPUTER SYSTEMS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexoe Semester Lectures Practices
IX 30 30(L) IX 30 30(L)
Canp:kaj / cTpykTypa npeamera Contents / Structure of the subject:
*  MHuKpOpauyHapCcKH CHCTEMH Kao AENOBH CIOKCHUX | o Embedded microcomputer systems. Models of

TEeXHHYKHX CHCTeMa. Mopenu cHelujann30BaHux
MHKpOpadyHapcKuX cucreMa. [loBe3uBame MHUKpO-
padyHapCKHX CHCTEMa ca OKOJIHOM.
Crenndukanyja ¥ TNPOjeKTOBaKE HAMEHCKUX
MHUKpOpauyHapcKux  cucrema.  lIpojekToBame
CIIEIMjaIM30BaHUX EJIEKTPOHCKUX MHKPOKOHTpOJIEpa
3a cripery ca okonuHOM. Co(TBepCKH IpajBepH.
[IpobGnemu BezaHW 3a paj y peasHOM BpEMEHY.
[Ipumena mnpekuma y o0e3behemy omsmBa y
peasHoM  BpeMeHy.  Ilporpamcka  HOApIIKa
CIICLMjalTH30BaHIX MUKPOPAaYyHAPCKUX CHCTEMA.
[IpuMena crenujanM30BaHUX MHKPOPadyHAPCKUX
cucrema. Hunycrpujcku cranmapan. [Ipumepn
CIELMjaIM30BaHNX MHKPOPAauYyHapCKUX CHUCTeMa
KOjU Cy CHpPErHYTH Ca pa3IMYUTHM TEXHHUYKUM
CUCTEMHMA.

embedded microcomputer systems. Interfacing the
embedded systems to the real world.

Specification ~ and  design of  embedded
microcomputer systems. Design of dedicated
electronic microcontrollers for interfacing with the
peripheral devices. Design of software drivers for
dedicated microcontroellers.

Real time problems in embedded microcomputer
systems. Use of interrupts in real time applications.
Software support of embedded microcomputer
systems.

Applications of embedded microcomputer systems.
Industrial standards. Examples of embedded
microcomputer systems.

IpenucnutHe 00aBe3e:
Ypahene maboparopujcke BexOe.

Preexam duties:
Carried out labs.

OO0.1MnM HacTaBe M HAYHH NPOBepe 3HAbA:

[penapama; JIaboparopujcke Bexxoe (L); Korcynramije.

Jleo wcnMTa WM LE0 UCIHUT Ce MOXE IOJIOKHUTH
KpO3 KOJIOKBHjyMe, TECTOBE M CAaMOCTaJIHE 3a7aTKe.
Ucnur je mucmenun um ycmenu. Ilucmenu neo je
eTMMHUHATOPAH.

Ornena ucnura ce GopMupa Ha OCHOBY ycCIieXa W3
1a00paToOpHjCKUX BEXOM, pauyHapCKUX BexOu;
KOJIOKBHjyMa, TECTOBa, CaMOCTAJHHMX 3ajaraka,
MTUCMEHOT ¥ YCMEHOT JIeJIa MCIIHTA.

Mode of studeis and evalution:

Lectures; Laboratory (L) practices; Consultations.

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

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

JInteparypa*Literature:
B. Man6ara, b. ITepurmh, Mukpornpouecopy 1 MukpopauyHapu, @akynrer TexHnuknux Hayka, Hosu Can, 1989.
P. D. Lawrence, K. Mauch, Real-Time Microcomputer System Design, McGraw-Hill, 1993.

1.
2.
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Mpeamer*Subject: MEXATPOHUKA

99 ESE1 491 MECHATRONICS

YkynaH 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexbe Semester Lectures Practices
IX 30 14(N)+16(L) IX 30 14(N)+16(L)

Canp:kaj / cTpykTypa npeamera: Contents / Structure of the subject:
e VYBOIy MEXaTPOHHKY e Introduction
e KomnoHeHTe MeXaTPOHCKHX CHCTEMa e Components of mechatronic systems
e Crpera eneKTPOHCKUX U MEXaHUYKUX KOMIOHEHTH e Coupling of electronics and mechatronics
e JIpumeHa MEXaTPOHCKHX CHCTEMAa Y pOOOTUIIH components
e [lpunuunu mepema GpU3MYKUX BeNUuMHA M TexHuke | ® Application of mechatronics systems in robotics

peanu3aiyje MUKPOCCH30pa U MHKPOAKTyaTopa e Principles of physical measurements and various
e Bpcre censopa 1 akTyaTopa electronic ~ microsensors and  microactuators
e Pasznmuunrte MoryhHOCTH mpHMEHE MHUKPOCEH30pa U technologies

MHKPOAKTyaTopa e Various kinds of sensors and actuators
e MukpoceHsopu ¥ MuKkpoakryaropu M Moryhuocru | ® Different  possibilities of microsensors and

HIXOBE MHTETPAIH]je microactuators applications

e Microsensors and microactuators and possibilities of
theirs integration

IIpeaucnutHe ob6aBe3e: Preexam duties:
Ypahene maboparopujcke BexoOe. Carried out labs.
O0siMuM HacTaBe M HAYUH MPOBepe 3HAKA: Mode of studies and evaluation:

o [IpenaBama; Pauyncke BexOe (N); Jlaboparopujcke | ¢  Lectures; Practices (problem solving (N); labs. (L));
BexkOe (L); Koncynrammje. Consultations.

e Jleo mcruTa WM IE0 HCIOUT ce Moke mojoxutd | ¢  The exam is written and oral. Written part of the

KpO3 KOJIOKBHjyM€, TECTOBE M CaMOCTAIIHE 3a/IaTKe. exam is eliminatory. Both parts of the exam are
Hcnur je mucmenn u ycMmend. [lucmenm neo je expressed in written form.
enuMmuHatopan. O0a jaena ce Mojaxy y MHUCMEHO]

F— e The exam grade comprises the results on labs.,
partial exams, tests, obligatory tasks, written and
e OueHa ucnuta ce Gopmupa Ha OCHOBY ycrexa M3 oral part of the exam.
a00paTOPHjCKUX BEKOM, KOJOKBHjyMa, TECTOBA,
CaMOCTAJIHHUX 3a]aTaka, MMCMEHOT M YCMEHOT [efa
UCIINTA.

Jluteparypa*Literature:
1. M. I[Tonosuh, Cenzopu u mepewa, BEILL, beorpan, 1995 — oarosapajyha norsiasssa
2. M. Ilonosuh, Cenzopu y podoruiy, BEILL, Beorpan, 1994 - onrosapajyha nornassba

ITomohHa u JomyHCKa UTEparypa:

1. Lj. Risti¢, Sensor Technology and Devices, Archhause, 1994 - onarosapajyha nmoriasssa

2. B. Schmidt et al, Microactuators FSRM, Switzeraland, 1994 - onrosapajyha nornaspa

3. S. M. Sze, Semiconductor Sensors, Wiley and Sons, New York, 1994 - ogrosapajyha nornassba
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Cmep*Course: MUKPOPA4YYHAPCKA EJIEKTPOHUKA * MICROCOMPUTER ELECTRONICS

Mpeamer*Subject: OIITOEJIEKTPOHUKA
99 ESE1 492 OPTOELECTRONICS
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexobe Semester Lectures Practices
IX 45 30(N)+15(LC) IX 45 30(N)+15(LC)
Canp:kaj / cTpyKTypa npeamera: Contents / Structure of the subject:
e [lpocTupame paBaHCKUX Tajaca e Plane waves.
e (OCHOBHE OIITHYKE OCOOWHE MaTepujana e The basic optical properties of materials.
e OcHOBH J1acepa e The basic of lasers.
e Jlerektopu e Detectors.
o Illym e Noise.
e Csernehe quone (LED). e Light emitting diodes.
o Jlacepcke muone e Lasers diodes.
e OnTUYKH pecOHAaTOPH e Optical resonators.
e [lpumeHa ONTOENEKTPOHCKMX  KOMIOHEHTH Yy [ @ Application of laser components in communication

TEJICKOMYHHUKaIjaMa U padyHapuMa and computers.

HoBa pmocturHyha y ONTOGNEKTPOHHMIM: JacepH Ha
0a3m KBaHTHHX jaMa, WHTETPHCaHa KoJlla, HOBHjE
NpUMEHE MpHjeMHHKA CBETJIOCTH: HOBE IIPUMEHE
CBETJIOCHHX JETEKTOPA, ONITOKAIUIEPH

The new optoelectronics developments(short review):
lasers based on quantum wells, integrated optics, new
applications of light detectors, optocouplers.

IpenucnutHe o0aBe3e:
Ypahere pauyHapcke u sabopaTopujcke BexoOe.

Preexam duties:
Carried out computing and laboratory practices.

OO0.1unM HacTaBe M HAYHH NPOBepe 3HAbA:

IMpenaBama; PauyHcke BexOe (N); Pauynapcke
Bexbe (C); JlabGoparopujcke BexOe  (L);
Koncynramnmje.

Jleo wcnuTa WM LEO0 HMCIUT CE€ MOXE ITOJIOXUTH
KpO3 KOJIOKBHjyMe, TECTOBE U CaAMOCTAJIHE 3a/1aTKe.
Ucnut je nucMenn u ycmenu. [lucmenu neo je
enumuHaropad. O0a jgena ce Mmojiaky y MHUCMEHO]
¢dopmu.

Ouena ucnuta ce $opMHpa Ha OCHOBY ycCIeXa M3
71a00paToOpHjCKUX BEXOHM, pPavuyHApPCKUX BEXOMU;
KOJIOKBHjyMa, TECTOBA, CaMOCTAJIHUX 3ajaraka,
ITUCMEHOT ¥ YCMEHOT JIeJ1a HCIINTA.

Mode of studies and evaluation:

Lectures; Practices (problem solving (N); computing
(C), 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 compuning
and laboratory practices, partial exams, tests,
obligatory tasks, written and oral part of the exam.

JIntepatypa*Literature
JI. Munarosuh, OnToenekrponuka, Csjerioct, CapajeBo, 1987 (uiena Kmura)

1.

JlonaTHa nuteparypa:
K. A. Jones, Introduction to Optical Electronics, New York, John Wiley and Sons, 1987
H. Kressel, Semiconductor Devices for Optical Communication, Berlin, Springer-Verlag, 1987

1.
2.
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Ipeamer*Subject: OPI'AHU3AIINJA U YIIPABJBAILE MAJIUM IIPEAY3ERUMA
99 ESE1 587 SMALL BUSINESS ORGANIZATION AND MANAGEMENT
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTtap [IpenaBama Bexbe Semester Lectures Practices
IX 30 30(A) IX 30 30(A)

Cagpaxaj / cTpyKTypa npeamMera:

e EKOHOMCKO-()MHAHCHjCKE  BapHjaHTe. N360p | ® Economic/financial analyses of variants. The choice of
BapHjaHTe variant

e [1aBHWU, JeTaJbaH MpOjeKaT u3adpaHe BapUjaHTe e The main, detailed project of chosen variant

e Vmpassbame NPOjeKTOM WHBECTHLIH]C y | ® Management of the project of investment in focus
MOCMaTpamy

[Tpomene y pa3Bojy cBera

[TpomeHe y pa3Bojy ApylITBa

[TpomeHe y noapyyjy IiiaHuparba 1 MHBECTHIH]a
WejHu npojekat HHBECTHUIH]E Y IOCMATPABY
PacronoxuBu KamanuTeTH TPXKUILTA, MaTepHjaia,
TEXHOJIOTHja, OpraHu3alrje U JbYJICKUX pecypca
Kapakrepucrrke nokanuje

Pa3Boj TEXHMYKO-TEXHONIOIIKUX BapHjaHTH |
CTyIHja H3BOJJBUBOCTH

Contents / Structure of the subject:

e Changing concept of the world

Changing concept of enterprise

Changing concept of planning and enterprise

Preliminary project of the investment in focus

Available  capacity of market, materials,

technologies, organization and human resources

Characteristics of location

e Development of technical*technology variants and
feasibility study

IpenucnurHe ob6aBe3e:
VYpahen cemunapcku pan (CeMUHAPCKU pajl 3aMerbyje
MHCMEHH JICO HCIIHTA).

Preexam duties:
Successfully accomplished seminar paper (seminar paper
substitutes written part of the exam).

O0MIM HACTABE M HAYMH nmpoBepe 3Hamba:

[Mpenasama; AynuropHe Bexoe (A); Koncynraipwje.

Hcnut je nucmenun u ycmenu. [lucmeHu naeo
UCIINTA j& eTMMHHATOPAH.

Orena ucnura ce GopMUpa HA OCHOBY ycriexa W3
CEeMUHAPCKOT paja, MUCMEHOI M YCMEHOT Jeiia
UCIIUTA.

Mode of studies and evaluation:

e Lectures; Auditory practices (A); Consultations.

e The exam is written (obligatory seminat work) and
oral. Written part of the exam is eliminatory.

e The exam grade comprises the results on seminar
paper, written and oral part of the exam.

Jluteparypa*Literature:

1.

w

H. N. Broom, J. G. Longenceker, E. W Moore, Small - business management, South-Western Publishing C.o,

Cincinatti, 1983.

H. R. Camenzind, The agony and ecstasy of a start-up, MBA, Vol. 8, N° 9, October 1974.
N. Churchill, T was an expert on small companies (Until I Tried to run one), Inc., Vol. 3, N° 2, February 1981.
E. Bellegini, M. Weisberg, Forecast your cash needs, Inc., Vol. 2, N° 9, September 1980.
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Mpeamer*Subject: MNPOJEKTOBAIBE HAMEHCKHUX PAYYHAPCKUX CTPYKTYPA
99 ESE1 586 DEDICATED COMPUTER STRUCTURES DESIGN
Ykynas 6poj 4acoBa y ceMecTpy Total number of hours per semester
CemecTap [IpenaBama Bexobe Semester Lectures Practices
IX 30 4(N)+26(C) IX 30 4(N)+26(C)
Canp:kaj / cTpyKTypa npeamera: Contents / Structure of the subject:
o [IlIpojekroBame kopumhemem VHDL  jesuka | ¢ Design of single-processor computer structures

JEAHOIMPOIIECOPCKHUX PAYYHAPCKHUX CTPYKTypa
IMpojekroBate y obmactu  MeljypauyHapCKUX
KOMYHUKaIja 1 Mpexa

IIpojexroBame y obnactu ISDN, ATM, SDA
[IpojexToBame 0a3upaHO HA MPUMEHU TUTHTATHHX
cur"anuux npouecopa (DSP)

[IpojexToBame pauyHApPCKHUX MOIPKAHUX CHCTEMA Y
peaIHOM BpEeMEHY

[pojexroBame xopumhemeM VHDL, FPGA, CPLD,
PLD 3acHOBaHHX (YHKIIMOHAIHUX jEIHHUIIA
[IpojexToBame y 0ONACTH CHCTEMCKE IPOTPaMCKe
MOJIPIIKE

using VHDL

Design in the area of
communications and networks
Design in the area of ISDN, ATM, SDA

Design based on the application of digital signal
processors DSP

Design of electronic computer based systems for
real-time applications

System design using VHDL, FPGA, CPLD, PLD
based functional units

Systems software design

inter  computer

IIpenucnutHe 00aBe3e:
Ypahene pauyHapcke BexOe.

Preexam duties:
Carried out computing practices.

OO0.1uM HacTaBe M HAYHH NPOBepe 3HAbA:

IMpenaBama; PauyHcke BexOe (N); Pauynapcke
BexOe (C); Koncynranmje.

Wcnwur je mucmenn u yemeHu. [lucmenn neo nenmra
je eMMMIHATOpaH.

Ornena ucnurta ce GopMHpa Ha OCHOBY ycIiexa U3
padyHapCKUX BeXOHM, MHCMEHOI M YCMEHOr nena
UCIIUTA.

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:
AKTYyeITHY YIIOSHUIIH U WIAHIN
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[peamer*Subject: | YIIPABJbAIBE TEXHUYKUM CUCTEMUMA U UHAYCTPUJCKA POBOTHUKA
99 ESE1 588 CONTROL OF TECHNICAL SYSTEMS AND INDUSTRIAL ROBOTICS
Ykynas 6poj yacoBa y ceMecTpy Total number of hours per semester
Cemecrap IIpenaBama Bex6e Semester Lectures Practices
IX 30 16(N)+14(L) IX 30 16(N)+14(L)

Cagpaxaj / cTpyKTypa npeamMera:

OcHOBe TeopHje yIpaBJbakba TCXHUUYKUM
CUCTEMHUMA

OcHOBHM TIOjMOBM M JeduHHLMje K3 JOMEHa
poboTuke: XOMOT€He TpaHcdopmanuyje,
KHHEeMaThKa poboTa (AMPeKTHH W HHBEP3HH
npobnem) u IenaBur-XapTenOeprosa HOTammja
JakoOujan

CuHTe3a TpajeKTopuja

Jnnamuka pobora

VYnpasbamwe podoTHMa (XHjepapXUjCKU HUBOU Y
CHHTE3U YIpaBJbamba, IUHAMUYKO YIIPABIbabEe
pobotuma)

[Mporpamupame podoTa

CeH30pH Yy poOOTHIIN ¥ FEUXOBa TIPUMCHA
EBanyauuja u kanubpanuja podora

[pumMena poboTa y HHI. 331alUMa

Contents / Structure of the subject:

Introduction to control theory of technical systems
Basic notions and definitions relating robotics
Homogenous transformations, robot kinematics (direct
and inverse problem) and Denavit-Hartenberg
notations

Jacobian

Trajectory synthesis

Robot dynamics

Control of robots (hierarchical levels in control
synthesis, robot dynamic control)

Programming of robots

Sensors in robotics and its application

Robot evaluation and calibration

Robot application in industrial tasks

IlpenucnutHe 06aBe3e:
VYpahen cemumnapcku pax (CeMuHApCKH paja 3aMemyje
MIICMEHH JIe0 uctmTa). YpalheHe mabopaTtoprjcke BExXOeE.

Preexam duties:
Successfully accomplished seminar paper (seminar paper
substitutes written part of the exam). Carried out labs.

O0sMuM HACTaBe M HAYUH NPOBepe 3HAbA:

[Ipenarama; PauyHcke BexOe (N);
Jlaboparopujcke BexoOe (L); Koncynranuje.

Hcrur je mucmeHn W ycMenu. [lucmeHum neo
WCTHTA j& eTMMHUHATOPAH.

Ornena ucnura ce GopMHupa Ha OCHOBY ycCIieXa W3
CEMHHAPCKOT paja, JabopaTOPHjCKUX BEXOM,
MHUCMEHOT ¥ YyCMEHOT Jiela 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.

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

Jlutepatypa*Literature

1.
2.

3.

M. Byko6parosuh, YBox y poboruxy, MuctutyT "Muxajno [lynun", beorpan, 1986.
M. Byxko6parosuh, JI. Crtokuh, IIpuMemeHo ympaBibambe MaHUIYJALMOHUM pOOOTHMA, TeXHHYKa KHbUTa,

Beorpan, II nonymeno m3name, 1990.

J. Craig, Introduction to Robotics: Mechanics and Control, Addison-Wesley Publishing Company, Inc. 1986.




	nazad: 
	napred: 
	t1: Sadr`aj
	t2: Table of contents


