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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA
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Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

Oepanres
H360pHO noapyyje - MOAYII Enextpoenepreruka - EnekrpoeHepreTcku cucteMu
OpraHusauuja ctyaumja : Cemectap
AKTVBHa HacTaBa
) LLindpa Hasue npegmeta C| Tun 8:;32: ECIMNB
Mpe. | Bex. | OH | ciP
MNMPBA FOOVHA
1|25.EE500 | MopgenoBame y enekrpoeHepreTmum 1| TM | 2.00 | 2.00 | 0.00 | 0.00 0.0 5.00
2|25.EE0516 | CneumjanusoBaHu copTBEPN Y ENEKTPOEHEPreTULM 1| CA | 3.00|2.00 | 0.00 |0.00 0.0 5.00
3|25.EE504 | MeHaumeHT cuctemun y enektpoeHepretuum - EMCn IMC | 1 | HC | 2.00 | 2.00 | 0.00 | 0.00 0.0 5.00
4|25.EESMI1 | N36opHu npeameT 1 (bupa ce 1 of 2) 1 2.00 | 2.00 | 0.00 | 0.00 0.0 5.00
25.EE0514 gp”""e“a patynapa y eneKkTpoeHepreTMit) 4 | ca | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 | 5.00
TlpenasHu npouecy y
25.EESPPS S NEKTDOBHEDTETCRM CHCTEMIMA 1| HC | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
5|25.EESMI2 | 36opHu npeameT 2 (bupa ce 1 og 2) 1 %%%' 2.00 | 0.00 | 0.00 0.0 5.00
25.EESM55 AKTMBHE ANCTPUOYTVBHE Mpexe 1| HC | 3.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
25.EE508 Mwkponpouecopcka 3awTnTa 1| CA | 2.00|2.00|0.00|0.00| 0.00 5.00
6|25.EESMI3 | N36opHn npeameT 3 (bupa ce 1 of 3) 1 2.00 | 2.00 | 0.00 | 0.00 0.0 5.00
25 EES955 HS:;(‘;"' BORerba eNeKTPOCHEPreTCKIX 1| CA | 200|200 |0.00|000| 000 | 500
25.EE509 pxuwre v ASperynaumja y 1| ™™ | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 | 5.00
enekTponpuepeau
25.EE510 ExoHomckun metoam y enektpoerepretuum | 1 | TM | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
YKynHo YacoBa Mo Buay HacTaBe y 6roky 11:2'%%' 12.00| 0.00 | 0.00 | 0.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 25.00-26.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 25.00-26.00
7|25.EESIPE | sabpaHa nornaerba U3 enekTpoeHepretTuke 2| TM | 4.00 | 0.00 | 0.00 | 4.00 0.0 9.00
8|25.E1SPML]| CtpyyHa npakca - netkbu 2| CA | 0.00 | 0.00 | 0.00 | 0.00 6.0 4.00
9|25.E1SIR1 | MacTep pag - CTyAnjCku CTpaxmBadku pag 2| CA | 0.00|0.00 | 0.00 [12.00| 0.0 12.00
10|25.E1MR1 | MacTep pag - n3paga n ogbpaHa 2| HC | 0.00 | 0.00 | 0.00 | 0.00 | 4.0 5.00
YKynHO YacoBa no Buay Hactaee y 6noky [ 4.00 | 0.00 | 0.00 |16.00| 10.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 20.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 30.00
YKynHO YacoBa Mo BuAy HacTase y roguHu 112'%%' 12.00| 0.00 |16.00| 10.00
YKynHO YacoBa akTtuBHe HacTase 1 ECIB y rognHu 45.00-46.00 60.00
YKynHO YacoBa HacTaBe Yy roauHu 55.00-56.00
Oatym: 13.10.2026 CrpaHa 2
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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

21000 HOBW CAL, TPIT JOCUTEJA OBPAJOBUTRA 6

Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

H360pHO noapyyje - MOAYII

EJ'IeKTpoeHepFeTI/IKa - EHepFeTCKa CJICKTPOHHUKA U CJICKTPUIHEC MAllIMHE

OpraHusauuja ctyaumja : Cemectap
AKTVBHa HacTaBa
) LLindpa Hasue npegmeta C| Tun 8:;32: ECIMNB
Mpe. | Bex. | OH | ciP
MNMPBA FOOVHA
1|25.EE406 | KBanuteT enektpuyHe eHepruje 1| CA |2.00|1.00 | 2.00 | 0.00 0.0 5.00
2|25.EE524 MeToze perynauuje enekTpoeHepreTckx npeteapada ca 11 ™ 13000100 1001000 00 5.00
MWUKDOKOHTpOSiepuma
3|25.EEE525 | Perynaumja enekTpoMOTOPHUX NMOroHa 1| CA | 3.00|2.00 | 0.00 |0.00 0.0 5.00
4|25.EEI52 | Na6ophu npeameT 1 (6upa ce 1 of 2) 1 3.00 12%%' 01%%' 0.00 | 0.0 5.00
25.EE545 Ereprercka enextpormka y 1| ™™ | 3.00 [ 1.00 | 1.00 | 0.00 | 0.00 | 5.00
OUCTPUBYTUBHUM Y MPEHOCHUM Mpexama
25.EEM400 EnextpyyHa passogHa noctpojera 1| TM | 3.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
5|25.EEI53 | N36opHu npegmeT 2 (6upa ce 1 og 2) 1 %%%' 1.00 | 1.00 | 0.00 0.0 5.00
25.EE550 Censopaku cuctemy 1 Ex-3autvra y 1| CA | 200 [1.00|1.00|000| 000 | 500
MNHAOYCTPUICKUM NOCTPOjEH-UMA
25.EE533 EnextpuyHn cuctemn y Bosmnnmva 1| CA |3.00|1.00 | 1.00 | 0.00 | 0.00 5.00
2.00- | 0.00- | 0.00-
6|25.EEI54 | N36opHu npeameT 3 (bupa ce 1 og 3) 1 300 | 2.00 | 2.00 0.00 0.0 5.00
25.EEE526 TexHomnornje enekTpuyHnx Bosuna 1| HC | 2.00 | 0.00 | 2.00 | 0.00 | 0.00 5.00
25.EE538 [MpojekToBame enekTpUYHNX MaLlHa 1| CA | 3.00| 0.00 | 2.00 | 0.00 | 0.00 5.00
25.EESM55 AKTMBHE ANCTPUOYTVBHE MpeXxe 1| HC | 3.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
YKynHo YacoBa Mo Buay HacTase y 6rioky LSO B0 | 208 g || 99
17.00] 9.00 | 7.00 | :
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 28.00-30.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 28.00-30.00
7|25.EESIPE | sabpaHa nornaerba U3 enekTpoeHepretTuke 2| TM | 4.00 | 0.00 | 0.00 | 4.00 0.0 9.00
8|25.E1SPML]| CtpyyHa npakca - netkbu 2| CA | 0.00 | 0.00 | 0.00 | 0.00 6.0 4.00
9|25.E1SIR1 | MacTep pag - CTyAnjCku CTpaxmBadku pag 2| CA | 0.00|0.00 | 0.00 [12.00| 0.0 12.00
10|25.E1MR1 | MacTep pag - n3paga n ogbpaHa 2| HC | 0.00 | 0.00 | 0.00 | 0.00 | 4.0 5.00
YKynHO YacoBa no Buay Hactaee y 6noky [ 4.00 | 0.00 | 0.00 |16.00| 10.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 20.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 30.00
YKyMHO YacoBa Mo BUYy HacTase Yy roAvHM 122%%' %%%' 47%%' 16.00| 10.00
YKynHO YacoBa akTtuBHe HacTase 1 ECIB y rognHu 48.00-50.00 60.00
YKynHO YacoBa HacTaBe Yy roauHu 58.00-60.00
Oatym: 13.10.2026 CtpaHa 3
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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

H360pHO noapyyje - MOAYII

EJ'IeKTpOCHepFeTI/IKa - I[I/ICTpI/I6yI/IpaHI/I CHCPICTCKU PECYPCHU U TAMETHE MPEIKE

OpraHusauuja ctyaumja : Cemectap
AKTVBHa HacTaBa
P, LLindpa Hasue npegmeta C| Tun 8:;32: ECINB
Mpe. | Bex. | OH | ciP
MPBA TOOMHA
1|25.EE565 | MNameTHe gucTtpnbyTrBHE Mpexe 1| CA | 2.00|2.00 | 0.00|0.00 0.0 5.00
2|25.EE564 | [InctpubympaHu enekTpoeHepreTckn pecypeu 1| CA | 2.00|2.00 | 0.00|0.00 0.0 5.00
3|25.EE5I01 | sbopHa nosuumja 1 (bupa ce 1 o4 2) 1 2.00 | 2.00 | 0.00 | 0.00 0.0 5.00
25.EE511 Excnnoarauunja actynajyhx 1| CA [2.00 |200|0.00]|000| 000 | 500
eneKkTPoeHepreTck1x Mpexa
25.EE509 _pXyiLiTe 1 ASperynaumjay 1| T™M | 2.00 | 2.00|0.00 | 0.00 | 0.00 | 5.00
eneKkTponpuspean
4|25.EE5I02 | N36opHa nosuuuja 2 (bupa ce 1 op 2) 1 %%%' 1.00 12%%' 0.00 0.0 5.00
25.EE406 KBanuTteT enekTpuyHe eHepruje 1| CA |2.00|1.00 |2.00 |0.00| 0.00 5.00
25.EE524 Metope perynauvje enekTpoeHepreTckuX | 4 | 1y | 300 | 1.00 | 1.00 | 0.00 | 0.00 | 5.00
npeTBapaya ca MMKPOKOHTponepuma
5|25.EE5I03 | W36opHa nosuumja 3 (6upa ce 1 og 5) 1 2.00-11.00-10.00-1 55 | 5.00
: J 3.00 | 2.00 | 1.00 |~ : :
MeHalIMeHT cuctemu y
25.EE504 enexTposHepreT - EMC 1 IMC 1| HC | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
25.EE512 linakmparse Hactynajynx 1| T™M | 2.00 | 2.00|0.00|0.00 | 000 | 5.00
eneKkTpoeHepreTck1x Mpexa
25.EE510 ExoHomckn metoam y enektpoerepretuum | 1 | TM | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
25.EE545 EriepreTcka enektpormka y 1| T™M [3.00 [ 1.00 | 1.00 | 0.00 | 0.00 | 5.00
OUCTPUBYTUBHUM 1 MPEHOCHUM Mpexama
25.EE544 O6HoBBLMBM 13BOPU enekTpuyHe eHeprmje| 1 | TM | 3.00 | 1.00 | 1.00 | 0.00 | 0.00 5.00
6|25.EE5I04 | N36opHa nosuuuja 4 (bupa ce 1 of 2) 1 %%%' 2.00 | 0.00 | 0.00 0.0 5.00
25.EESM55 AKTMBHE ANCTPUOYTVBHE MpeXxe 1| HC | 3.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
MpenasHu npouecu y
25.EESPPS SNEKTPOBHEPTETOKIM CUCTEMUMA 1| HC | 2.00 | 2.00 | 0.00 | 0.00 | 0.00 5.00
YKynHo YacoBa Mo Buay HacTase y 6rioky 1125'%%' 112%%' 13%%' 0.00 | 0.00
YKynHo yacoBa aktuBHe HacTtase u ECIIB y 6noky 25.00-27.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 25.00-27.00
7|25.EESIPE | sabpaHa nornaerba U3 enekTpoeHepretTuke 2| TM | 4.00 | 0.00 | 0.00 | 4.00 0.0 9.00
8|25.E1SPML]| CtpyyHa npakca - netkbu 2| CA | 0.00 | 0.00 | 0.00 | 0.00 6.0 4.00
9|25.E1SIR1 | Mactep pag - CTyaunjCKv UCTpaXKuBaYku pag 2| CA | 0.00]|0.00]|0.00|12.00| 0.0 12.00
10|25.E1MR1 | MacTep pag - n3paga n ogbpaxa 2| HC | 0.00 | 0.00 | 0.00 | 0.00 | 4.0 5.00
YKynHo YacoBa no Buay Hactase y 6roky | 4.00 | 0.00 | 0.00 [16.00| 10.00
YKynHo yacoBa aktuBHe HacTtase u ECIIB y 6noky 20.00 30.00
YKynHo yacoBa HacTase y 6noky 30.00
YKyMHO YacoBa Mo BUYy HacTase Yy roAvHM 11%%%' 119]%%' 13%%' 16.00| 10.00
YKynHo yacoBa aktuBHe HacTase n ECIB y roamnm 45.00-47.00 60.00
YKynHO YyacoBa HacTaBe y rofuHu 55.00-57.00
Oatym: 13.10.2026 CrpaHa 4




“hs 5 YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

% 21000 HOBU CAL, TPI JOCUTEJA OBPALJOBUTRA 6
%S-E%f Krbura npeaveTta - EHepFeTVIKa, €J1EKTPOHMKa U TEJNIEKOMYHMKaLnje
H360pHO noapyyje - MOAYII MepHO-UHPOPMAITMOHU CHCTEMH
OpraHusauuja ctyaumja : Cemectap
AKTVBHa HacTaBa
g LLindpa Hasue npegmeta C| Tun 8:;32: ECIMNB
Mpe. | Bex. | OH | ciP
MPBA TOOMHA
1|25.ElIP5A | U36opHu npeameT 1 (6upa ce 1 og 3) 1 3.00 | 0.00 | 3.00 | 0.00 | 0.0 6.00
25.EIDNU MPOJeKTOBakLE CUCTEMA 33 AATLUHCKY 1| HC | 3.00 [ 0.00 | 3.00|0.00| 000 | 6.00
Haf30p W ynpaBrbake
25.E1IEP VcnuTnBara enekTpomMarHeTCkunx norba 1 ca | 3.00|0.00 | 3.000.00| 0.00 6.00
25.E2521 YnpaBrbare NoCroBHUM NpoLecuma 1| HC | 3.00 | 0.00 | 3.00 | 0.00 | 0.00 6.00
2|25.EIIP5B | N36opHu npeamer 2 (bupa ce 1 og 5) 1 3.00 | 0.00 23%%' 0.00 0.0 6.00
25.EIMIO MepHo-uHchopmaLmoHy cieTemm y 1| HC | 3.00 [ 0.00 | 2.00 | 0.00 | 0.00 | 6.00
VHOYCTPUin
25.EIORM Mepetbe 1 obpapa pesyntata mepera 1| CA | 3.00|0.00 | 3.00 | 0.00 | 0.00 6.00
25.E1IEP VcnuTnBara enekTpomMarHeTCKunx norba 1 ca |3.00|0.00 | 3.000.00| 0.00 6.00
25.AU502 OncTpubympann ynpasrbayku cucteMu 1| CA | 3.00|0.00 | 3.00 | 0.00 | 0.00 6.00
25.E2502 Cuctemn cknaguwra n aHanmse nogataka| 1 | CA | 3.00 | 0.00 | 3.00 | 0.00 | 0.00 6.00

3|25.EIIP5C | M36opHu npeameT 3 (6upa ce 1 oa 4) 1 2.00-10.00-10.00- 1, ) | g 6.00

3.00 | 2.00 | 3.00
25 EIMET1 | MeTponorvja n MukpopavyHapcka 1] ™ | 2.00|2.00|000]|000| 000 | 6.00
WHCTPpYMeHTaumn|a

25.E1IEP VcnutnBara enekTpomMarHeTCkunx norsa 1 ca | 3.00|0.00 | 3.000.00| 0.00 6.00
25.E2515 Mopenvparbe v onTummMsaumia yierem u3| 4 | e | 309 | 0,00 | 3.00 | 0.00 | 000 | 6.00

nogaraka
25.E2517 CuicTemi 3a ynpasrbatbe basama 1| HC | 3.00 [ 0.00 | 3.00|0.00| 000 | 6.00
nogaraka
4|25.EIIP5D | M36ophu npeameT 4 (6upa ce 1 of 3) 1 3.00 %%%' %%%' 0.00 | 0.0 6.00
[MpojekToBarbe AUrMTanHUX n aHanorHmux
25.E1522A MoZyna 3a MUKpopayyHapcKy 1| HC | 3.00 | 0.00 | 3.00 | 0.00 | 0.00 6.00
VHCTPYMEHTaumjy
25.E1IKLA1 MeTponoruja n ctaHgapavsauvja 171 TM | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.E1504 YNPaBIbAKbEe ManvM v CpeaM 1| T™M | 3.00 [ 3.00 | 0.00 | 0.00 | 0.00 | 6.00
npenysehem
5|25.EIIPSE | Va6opHu npeamer 5 (6upa ce 1 on 5) 1 3.00 | 0.00 23'%%' 000| 00 | 600
25.E1IKLA1 MeTponoruja n ctaHgapavsauvja 171 TM | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.RT59 KBaHTHO nporpamuparse 1| TM | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.E11EP VicnutrBarba enekTpoMarHeTCKmx nosba 1 ca | 3.00|0.00(3.00(0.00| 0.00 6.00
25.E2521 Ynpasrbake NOCroBHUM npouecuma 1| HC | 3.00 | 0.00 | 3.00 | 0.00 | 0.00 6.00
25.E1303 BronoLuku nHcnuprcaHe TexHororvje 1| HC | 3.00 | 0.00 | 3.00 | 0.00 | 0.00 6.00

14.00-| 0.00- | 7.00-

YKynHo YacoBa Mo Buay HacTase y 6roky 15.00| 5.00 |15.00 0.00 | 0.00
YKynHo YacoBa akTuBHe HacTase u ECIIB y 6noky 25.00-30.00 30.00
YKynHo YacoBa HacTaBe y 6roky 25.00-30.00

KpuTuuky npmucTyn MHXeHwepckoM pellaBaky npobnema un

6|25.EIIPMN OHOLLIGHSY OANYKA Y VIRAyCTpv[n 5.0 2| TM | 4.00 | 0.00 | 4.00 | 0.00 0.0 9.00
7|25.E1SPML| CtpyyHa npakca - neTHmu 2| CA | 0.00|0.00|0.00|0.00 6.0 4.00
8|25.E1SIR1 | MacTep pap - CTyanjcku ucTpaxumBadku pas 2| CA | 0.00]|0.00]|0.00|12.00| 0.0 12.00
9|25.E1MR1 | Mactep pap - uspaga v ogbpaHa 2 | HC | 0.00 | 0.00 | 0.00 | 0.00 4.0 5.00
YKynHo YacoBa no Buay HacTase y 6roky | 4.00 | 0.00 | 4.00 [12.00| 10.00
YKynHo YyacoBa akTuBHe HacTaBe n ECIIB y 6noky 20.00 30.00
YKynHo YacoBa HacTaBe y 6roky 30.00

18.00-| 0.00- {11.00-

YKynHoO YacoBa no BMAY HacTaBe y roavHu 19.00! 5.00 |19.00 12.00( 10.00
YKynHoO YyacoBa akTueHe HacTase 1 ECIB y rognHu 45.00-50.00 60.00
YKynHO YacoBa HacTaBe Yy roauvHu 55.00-60.00

Oatym: 13.10.2026 CtpaHa 5
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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

21000 HOBW CAL, TPIT JOCUTEJA OBPAJOBUTRA 6

Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

H360pHO noapyyje - MOAYII

OO6pana curHana

OpraHusauuja ctyaumja : Cemectap
) LLindpa Hasue npegmeta C| Tun AkTuena hactasa OIS ECIMNB
Mpe. | Bex.. | OH | cup | 2008
MNMPBA FOOVHA
1|25.EK650 | N36opHu croT 1 (bupa ce 5 og 11) 1 15.00 2%%' ?008(') 0.00 0.0 30.00
25.EK600 M3abpaHa nornaera 13 gybokor yyera 1| HC | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK570 ["oBOpHa KOMyHVKaLuja YoBEK-MaLLMHA 1| CA | 3.00|0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK522 Komnjytepcka Bu3uja 1| HC | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK673 Hayka o mpexama 1| T™M | 3.00 | 1.00 | 1.00 | 0.00 | 0.00 6.00
25.EK676 KpunTorpaduja 1| T™M | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK678 Big Data cucremu n aHanutuka 1| T™M | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK601 Egy"":gf&"l'ji 3;&2””33”"”3 Ay6oKmx 1| HC | 3.00 [ 0.00 | 2.00 | 0.00 | 0.00 | 6.00
25.EK602 ngxl‘z)i f;ﬂ;?/:‘;i;‘;‘;ﬁ””re””"”e y 1| HC | 3.00 [ 0.00 | 2.00 | 0.00 | 0.00 | 6.00
25.EK557 AHannsa MeguuUMHCKe Crinke 1| HC | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25 BMIMA1| Iﬁ?gj:'ﬁe”:ﬁ%"v""g;‘:‘)’fﬁ;&ﬂ:”Ky 1| T™™ | 3.00 [ 0.00 | 2.00 | 0.00 | 0.00 | 6.00
25.BMIM2E [njarHocTnyke Bu3yenvsauuje 1| TM | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
YKynHo YacoBa no Buay Hactase y 6noky [ 15.00 2%%' 19008(') 0.00 | 0.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 25.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 25.00
2|25.EK603 |eHepaTuBHu Al 2| HC |3.00|0.00|200]|0.00(| 0.0 5.00
3|25.EK655 | N3GopHm cnoT 1A (6upa ce 1 of 2) 2 2.00 | 0.00 | 1.00 | 0.00 | 0.0 4.00
25.EK681 KomnnemeHTapHe BelwTuHe 2| AO | 2.00 | 0.00 | 1.00 | 0.00 | 0.00 4.00
25.EK682 Ynpasreane npojektuma y VKT 2| AO | 2.00 | 0.00 | 1.00 | 0.00 | 0.00 4.00
4|25.E1SPML| CTpy4Ha npakca - neThu 2| CA | 0.00 | 0.00 | 0.00 | 0.00 6.0 4.00
5|25.E1SIR1 | MacTep pag - CTyAnjCku ucTpaxusBadki pag 2| CA | 0.00|0.00 | 0.00 [12.00| 0.0 12.00
6|25.E1MR1 | Mactep papg - nspaga n ogbpana 2| HC | 0.00 | 0.00 | 0.00 | 0.00 | 4.0 5.00
YKynHO YacoBa no Buay Hactaee y 6noky [ 5.00 | 0.00 | 3.00 |12.00| 10.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 20.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 30.00
YKynHO YacoBa Mo Buay Hactase y roguHu | 20.00 2%%' 11%%%' 12.00| 10.00
YKynHO YacoBa akTtuBHe HacTase 1 ECIB y rognHu 45.00 60.00
YKynHO YacoBa HacTaBe Yy roauHu 55.00
Oatym: 13.10.2026 CtpaHa 6
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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

21000 HOBW CAL, TPIT JOCUTEJA OBPAJOBUTRA 6

Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

H360pHO noapyyje - MOAYII

NudopmannoHo-KOMyHUKAIMOHE TEXHOJIOTH]e

OpraHusauuja ctyaumja : Cemectap
AKTVBHa HacTaBa
) LLindpa Hasue npegmeta C| Tun 8:;32: ECIMNB
Mpe. | Bex. | OH | ciP
MPBA TOOMHA
13.00-| 0.00- | 5.00-
1|25.EK670 | N36opHu croT 1 (Bupa ce 5 og 10) 1 15.00| 7.00 |10.00 0.00 0.0 30.00
25.EK541 Mo6wnnHe komyHuKaumje 1| CA |2.00|1.00 | 2.00 | 0.00| 0.00 6.00
25.EK671 ?:‘;‘LQM”M“” BexUHY KOMYHVKaLMOHN 1| CA [3.00|0.00|200]|000| 000 | 600
25.EK554 KorHntuneHm pagno 1| CA |2.00|1.00 |2.00 |0.00| 0.00 6.00
25.EK672 OnTtuyke 6exnyHe KOMyHVKauuje 1| HC | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK673 Hayka o mpexama 1| T™M | 3.00 | 1.00 | 1.00 | 0.00 | 0.00 6.00
25.EK674 Teopuja uHcopmauyja 1| TM | 3.00 | 2.00 | 0.00 | 0.00 | 0.00 6.00
25.EK536 TexHuke KofoBaHa 1| HC | 3.00 | 2.00 | 0.00 | 0.00 | 0.00 6.00
25.EK676 KpunTorpaduja 1| TM | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK678 Big Data cucremu n aHanutuka 1| T™M | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EK522 Komnjytepcka Bu3uja 1| HC | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
YKynHo YacoBa Mo Buay HacTase y 6rioky 11%%%' g%%' 15008(') 0.00 | 0.00
YkynHo YacoBa akTuBHe HacTase n ECI1B y 6roky 25.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 25.00
2|25.EK655 | M36opHu croT 1A (6upa ce 1 oa 2) 2 2.00 | 0.00 | 1.00 | 0.00 | 0.0 4.00
25.EK681 KomnnemeHTapHe BelwTuHe 2| AO | 2.00 | 0.00 | 1.00 | 0.00 | 0.00 4.00
25.EK682 Ynpasreane npojektuma y VKT 2| AO | 2.00 | 0.00 | 1.00 | 0.00 | 0.00 4.00
3|25.EK680 | N3GopHm cnot 2 (6upa ce 1 of 2) 2 3.00 | 0.00 | 2.00 | 0.00 | 0.0 5.00
25EKs59 | /330pana nomasba u3 MHOpMAUMOHO: | 5 | A | 300 | 0.00 | 2.00 [ 0.00 | 0.00 | 5.00
KOMYHWKaLIMOHUX TEXHOIornja
25.EK603 eHepaTtusHu Al 2| HC | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 5.00
4|25.E1SPML| CTpy4Ha npakca - neThu 2| CA | 0.00 | 0.00 | 0.00 | 0.00 6.0 4.00
5|25.E1SIR1 | MacTep pag - CTyAnjCku ucTpaxusBadki pag 2| CA | 0.00|0.00 | 0.00 [12.00| 0.0 12.00
6|25.E1MR1 | Mactep papg - nspaga n ogbpana 2| HC | 0.00 | 0.00 | 0.00 | 0.00 | 4.0 5.00
YKynHO YacoBa no Buay Hactaee y 6noky [ 5.00 | 0.00 | 3.00 |12.00| 10.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 20.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 30.00
YKyMHO YacoBa Mo BUYy HacTase Yy roAvHM 12%%%' g%%' ?3036 12.00| 10.00
YKynHO YacoBa akTtuBHe HacTase 1 ECIB y rognHu 45.00 60.00
YKynHO YacoBa HacTaBe Yy roauHu 55.00
Oatym: 13.10.2026 CrpaHa 7
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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

21000 HOBW CAL, TPIT JOCUTEJA OBPAJOBUTRA 6

Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

Oepanres
H360pHO noapyyje - MOAYII EmOenen cuctemu U anropuTMu
OpraHusauuja ctyaumja : Cemectap
AKTVBHa HacTaBa
) LLindpa Hasue npegmeta C| Tun 8:;32: ECIMNB
Mpe. | Bex. | OH | ciP
MNMPBA FOOVHA
1[25.EM503 | Anroputamcke xeypucTuke 1| TM | 2.00 | 0.00 | 2.00 | 0.00 0.0 4.00
2|25.EM405A| SOPMANHE METOAE NPOjeKTOBANA 1 BepUyKaLvje 1| ™™ | 2.00 | 0.00 |200|000| 00 | 500
xapzBepa
3|25.EM508 | Pas3Boj codTBepa 3a embeaen onepaTuBHe crcTeMe 1| CA | 2.00|0.00 | 3.00 | 0.00 0.0 6.00
4|25.EM509 |MapanenHe n ML padyHapcke apxuTekType 1| T™M | 3.00 | 0.00 | 2.00 | 0.00 0.0 6.00
5|25.EM5I1T | s6opHa nosuumja 1 (bupa ce 1 o4 2) 1 2.00 | 0.00 | 2.00 | 0.00 0.0 5.00
25.EM504E OvrutanHn cuctemu otnopHm Ha rpewke | 1 | CA | 2.00 | 0.00 | 2.00 | 0.00 | 0.00 5.00
25.EM505E PU3NYKM An3ajH AUTUTanHnX cucrema 1| CA | 2.00|0.00 |2.00|0.00| 0.00 5.00
6 §S'E1SPM CTpydHa npakca - 3UMckM 1] cA | 000|000|000|000| 60 | 400
YKynHO YacoBa no Buay Hactaee y 6noky (11.00| 0.00 |11.00| 0.00 | 6.00
YkynHo YacoBa akTuBHe HacTase n ECI1B y 6roky 22.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 28.00
7|25.EM600 | MawwuHcko yvewe y MoT TexHonornjama 2| CA | 3.00| 0.00 | 3.00 | 0.00 0.0 7.00
8[25.EM5I2T | N3GopHa nosuuuja 2 (6upa ce 1 og 2) 2 2.00 | 0.00 | 3.00 | 0.00 | 0.0 6.00
25 EM611 ANropuTiu y MPOJeKTOBArY AUTMTANHUX | 5 | 1y | 200 | 0.00 | 3.00 | 0.00 | 0.00 | 6.00
Kona BUCOKOT CTENeHa UHTerpauuje
HanpefHe TexHUKe MaLLUMHCKOT yYersa y
25.EM612 eMBGRen CACTEMAMA 2 | HC |2.00 | 0.00 | 3.00 | 0.00 | 0.00 6.00
9|25.E1SIR1 | MacTep pag - CTyAnjCku CTpaxmBadku pag 2| CA | 0.00|0.00 | 0.00 [12.00| 0.0 12.00
10|25.E1MR1 | MacTep pag - n3paga n ogbpaHa 2| HC | 0.00 | 0.00 | 0.00 | 0.00 | 4.0 5.00
YKynHO YacoBa no Buay Hactaee y 6rnoky [ 5.00 | 0.00 | 6.00 |12.00| 4.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 23.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 27.00
YKynHO YacoBa no Bugy Hactaee y rogutm | 16.00 | 0.00 | 17.00 | 12.00| 10.00
YKynHo yacoBa aktuBHe HacTase n ECIIB y roamnm 45.00 60.00
YKynHO YacoBa HacTaBe Yy roaunHu 55.00
Oatym: 13.10.2026 CtpaHa 8
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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

21000 HOBW CAL, TPIT JOCUTEJA OBPAJOBUTRA 6

Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

”amﬂ"‘
H360pHO noapyyje - MOAYII MHuKpo, HaHO ¥ OUMOCIEKTPOHUKA
OpraHusauuja ctyaumja : Cemectap
AKTVBHa HacTaBa
) LLindpa Hasue npegmeta C| Tun 8:;32: ECIMNB
Mpe. | Bex. | OH | ciP
MNMPBA TOOVNHA
1 25.EMM40 | HanpefHe TexHuke npojekToBarka aHanorHnx 11 ™ | 20010001200 000 0.0 5.00
4 VNHTErpucaHmnx Kkona
2|25.EM405 | TexHomnoruje n3page ceHsopa 1| TM | 2.00 | 0.00 | 2.00 | 0.00 0.0 5.00
3|25.EM516A| MiHTerpucaHa komna 3a KOMyH/KaLMoHe cucteme 1| CA | 3.00 | 0.00 | 2.00 | 0.00 0.0 5.00
4|25.EM55AT| N3bopHa nosuuuja 1 (bupa ce 1 of 2) 1 3.00 | 0.00 | 3.00 | 0.00 0.0 6.00
25.BMIM1G [MpaBrberwe MUKpoNynaHNX Ymnosa 1| HC | 3.00 | 0.00 | 3.00 | 0.00 | 0.00 6.00
25.BMIMTH | MMKPODIYWAHY eKCepUMEHT y 1| HC | 3.00 [ 0.00 | 3.00|0.00| 000 | 6.00
BromeanLmnHKN
5|25.EM55BT| M36opHa nosuuuja 2 (bupa ce 1 o4 2) 1 3.00 | 0.00 | 2.00 | 0.00 0.0 5.00
25.EMM510 [MameTHe aHTEHE 1| HC | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 5.00
25.EM511A driekcnbunHa n opraHcka enekTpoHvKa 1| TM | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 5.00
6 §S'E1SPM CTpydHa npakca - 3UMckM 1] cA |0.00]|000|000|000| 60 | 400
YKynHO YacoBa no Buay Hactaee y 6noky [13.00| 0.00 |11.00| 0.00 | 6.00
YKynHo yacoBa aktuBHe HacTtase u ECIIB y 6noky 24.00 30.00
YKynHo yacoBa HacTase y 6noky 30.00
7125.EM600 | MawwHcko yyere y MIoT TexHonorvnjama 2| CA | 3.00|0.00 | 3.00 | 0.00 0.0 7.00
8|25.EM533 | EMI n EMC y enektpoHuum 2| TM | 2.00 | 1.00 | 2.00 | 0.00 0.0 6.00
9|25.E1SIR1 | Mactep pag - CTyaunjCkv UCTPaXKuBaYkv pag 2| CA | 0.00]|0.00]|0.00|12.00| 0.0 12.00
10(25.E1MR1 | Mactep pag - uspaga v ogbpaHa 2 | HC | 0.00 | 0.00 | 0.00 | 0.00 4.0 5.00
YKynHo yacoBa no Buay Hactase y 6roky [ 5.00 | 1.00 | 5.00 [12.00| 4.00
YKynHo yacoBa aktuBHe HacTtase u ECIIB y 6noky 23.00 30.00
YKynHo YacoBa HacTase y 6noky 27.00
YkynHo yacoa o Buay Hactase y romunm | 18.00| 1.00 [16.00{12.00| 10.00
YKynHo yacoBa aktuBHe HacTase n ECIIB y roamnm 47.00 60.00
YKynHO YyacoBa HacTaBe y rofvHu 57.00
Oatym: 13.10.2026 CrpaHa 9
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YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA

Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

”amﬂ"‘
W360pHO nozipyyje - Moy [TpumemeHa eneKkTpoHuKa
OpraHusauuja ctyaumja : Cemectap
AKTUBHa HacTaBa
) LLindpa Hasue npegmeta C| Tun 8:;32: ECIMNB
Mpe. | Bex. | OH | ciP
MNMPBA FOOVHA
1[25.EM522 | lNpojekToBare enekTPpoHCKNX cuctema 1| CA | 2.00|0.00 | 2.00 | 0.00 0.0 4.00
2|25.EMP507| AHanun3aa v NpojekToBame eNeKTPOHCKUX n3Bopa 1| T™M | 3.00 | 2.00 | 0.00 | 0.00 0.0 5.00
3|25.EM508 | Pas3Boj codTBepa 3a embeaen onepaTuBHe crcTeMe 1| CA | 2.00|0.00 | 3.00 | 0.00 0.0 6.00
4|25.EM523A| M2M enekTpoHCK/ cucTemm 1| T™M | 3.00 | 0.00 | 2.00 | 0.00 0.0 5.00
5|25.EMP55A] N36opHa nosuumja 1 (bupa ce 1 o4 2) 1 3.00 | 0.00 | 2.00 | 0.00 0.0 6.00
25.EM521T OnTtoenekTpoHcke komnoHeHTe n cuctemm| 1 | TM | 3.00 | 0.00 | 2.00 | 0.00 | 0.00 6.00
25.EMP522 HanpepgHn ceH3opcku cuctemu 1| CA | 3.00|0.00 | 2.00 | 0.00 | 0.00 6.00
6 §S'E1SPM CTpydHa npakca - 3UMckM 1] cA |0.00]|000|000|000| 60 | 400
YKynHO YacoBa no Buay Hactaee y 6noky [13.00| 2.00 | 9.00 | 0.00 | 6.00
YkynHo yacoBa akTuBHe HacTtase n ECI1B y 6roky 24.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 30.00
7|25 EMP523| [TPUMEHE MALIMHCKOT y4etba y MAKPOpAHyHAPCK/M 2| CA |3.00|000]|300|000| 00 | 7.00
cuctemmma
8|25.EMP55B| M36opHa nosuuuja 2 (6upa ce 1 oa 2) 2 2.00 2%%' 23%%' 0.00 0.0 6.00
25.EM612 Hanpeane TexHNKe MAWMHCKOT yueeay | 5 |y | 2,00 | 0.00 | 3.00 | 0.00 | 0.00 | 6.00
embegen cucremvMa
25.EM533 EMI n EMC y enekTpoHuum 2| TM | 2.00 | 1.00 | 2.00 | 0.00 | 0.00 6.00
9|25.E1SIR1 | MacTep pag - CTyAnjCku CTpaxmBadku pag 2| CA | 0.00|0.00 | 0.00 [12.00| 0.0 12.00
10|25.E1MR1 | MacTep pag - n3paga n ogbpaHa 2| HC | 0.00 | 0.00 | 0.00 | 0.00 | 4.0 5.00
YKynHo YacoBa no Buay HacTase y 6roky | 5.00 2%%' 56(())%- 12.00| 4.00
YkynHo YacoBa akTuBHe HacTtase n ECI1B y 6roky 23.00 30.00
YKynHO YacoBa HacTaBe Yy 6roky 27.00
YKynHO YacoBa Mo Buay Hactase y roguHu | 18.00 2.00- 114.00- 12.00| 10.00
: 3.00 115.00] "~ )
YKynHo yacoBa aktuBHe HacTase n ECIIB y roamnm 47.00 60.00
YKynHO YacoBa HacTaBe Yy roaunHu 57.00
Oatym: 13.10.2026 CrpaHa 10
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HactaBHu npegmet

OsHaka npegmeta  25.EE500 Mon,enosal-be Yy enekTpoeHepretTnun
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoeHepreTuka
CTpyyHa obnact
HacraBHuk/uu: Koeauku B. HeBeH, [JoueHT
Bpoj yacoBa akTuBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuare onwTux 3Hawa 0 AUHaMUYKMM MOAeNnMa KOMMOHEHTN enekTpoeHepreTckor cuctema (EEC): CUHXPOHMX M aCMHXPOHMX
MalluHa, TpaHcdopmaTopa, nobyaHMX cuctema, TypbuHa n TypOUMHCKUX perynaTopa. YNo3HaBake OCHOBHUX aHaNUTUYKUX U
HyMepuyKuXx noctynaka 3a aHanu3y npenasHux pexuma EEC-a. YnosHaBake caBpeMeHVx coOPTBEPCKUX anaTa 3a peluaBawe
npakTU4YHMX npobnema n3 ose obnacTtu.

Mcxon npegmeta

[Mo3HaBate OCHOBHUX AMHAMUYKMX Moaena KOMMOHeHTU EEC-a: CMHXPOHMX U aCMHXPOHUX MaluuMHa, TpaHcdopmaTtopa, NnobyaHux
cuctema, TypbuHa n TypobuHckux perynatopa. [To3HaBawe OCHOBHUX aHanUTUYKUX M HYMEPUYKUX MOCTYNaka 3a aHanuay npenasHux
pexvuma EEC-a. OcnocobrbeHoCT cTyaeHaTa Aa Modenyjy 1 peluaBajy jeqHocTaBHe 3adaTke y o6nactv aHanuse npenasHux pexvma
EEC.

Cappxaj npeameta

Teopwjcka HacTaBa: YBog y npobnem ctabunHoctn EEC-a. OcHoBHU Mofenu komnoHeHT EEC-a: cMHXpoHUX MalumHa (OCHOBHY Moaen
cnHXpoHe mawwnHe, dq0 TpaHcdopmaunja, peaykoBaHW MOLENN CUHXPOHE MalunHe, TIMHeapu3oBaHN Moden CUHXPOHE MaluunHe),
ACMHXPOHWX MalunHa (OCHOBHU MoAeN acuHXpoHe MalwunHe, dq0 TpaHcdopmauwuja, peaykoBaHW MOAen acMHXPOHe MalluHe),
TpaHcdopmaTopa, nobyaHux cuctema, TypbuHa n TypbuHckmx perynatopa. Mogenu komnnetHux EEC-a n aHanusa npenasHux pexuma
y EEC-uma. lMpakTtnyHa HacTaea: Ha npeameTty ce peanuayjy Bex6e Ha kojuma ce obpalyjy padyHCkn npvmMepm KoHuenaTta ca Teopujcke
HacTaBe.

MeToge n3sohera HacTase

Mpepaeama; ayauTtopHe Bexbe; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
MpucycTBo Ha Npedasarsma Oa 5.00 HHCM?HI/I JIe0 UCIHUTA - KOMOMHOBAHH 3a1ally U Ta 70.00
MpucycTtBo Ha Bexxbama Oa 5.00 [—eoPHd
Tect Oa 20.00
Ilutepatypa
P.6p. AyTop-n Hacnos M3pnasay FoanHa
1 |MNonoswuh, [., 1 ap. MogenoBatbe y enekTpoeHepreTuum Hosu Cag: AMC rpyna 2011
2| hanosuh, M., & Capuh, A. (?Mc;c;B“;/laaHanwse eneKkTPoeHepPreTCKUX Mpexa u ;a::g;)‘g::gr:;w;ﬁ:%?&; 2004
3 g:;g?/wjk' A. Bialek, J., & Power System Dynamics and Stability John Wiley & Sons 1997
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HactaBHu npegmet

OsHaka npegmeta  25.EE406 Ksanutet elrieKTpuyHe eHeprl/lje
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E10 - EHepreTuka, enekTpoHuka un TenekomyHukauuje (MAC), ObaBesaH npeamet
ZCO - Yucre eHepretcke TexHonoruje (MAC), U3bopHu npeameT

Yxa Hay4Ha, yMeTHU4YKa OAHOCHO

EHepreTcka eneKkTpoHuka, MalumHe, NoroHU N OBHOBIBMBY U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HacraBHwuk/um: Bekuh C. Mapko, BanpeaHu npodecop
Bpoj yacosa akTuBHe HacTase
Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 1.00 2.00 0.00 0.00
[MpeameTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linrs npeameTa je Aa ce cnylwaoum yrnosHajy ca NojMoM KBanuTeTa enekTpuyHe eHepruje, n3asoBuma Koju Ha Hera yTudy u mepama
Kojuma ce BpLue yHanpehetra. MNpeameT je y TOM cMUCNY YCMEpeH Ka carnefaBaky, padymeBaky U MOCTyNUMMa yCTaHOBIbaBaka
Kby4HUX nopemehaja KBanuTeTa KakBu Cy BMLUW XapMOHWLUM HaMoHa v CTpyje, Nponaamn HanoHa, Tpenepexwe U HecuMmeTpuja, Kako ca
CTaHOBMLUTA HUXOBOr HacTaHKa, Tako U ca CTaHOBMLWITA HUXOBUX nocneauua. MNopep Tora, NpeAcTaBrbeHa Cy U pellena 3a
cnpeyaBatse Unu ybnaxasare Tux nopemehaja y Buay aktusHux cdountapa, PALTC ypehaja n opyrv mepoaaBHu NpUCTynu kako 6u ce
ncnyHunu npeasuieHn cTaHgapav KBanuteTa, Kako ca cTpaHe noTpoLlava, Tako U ca CTpaHe enekTpuyHe mpexe. Cryluaoum ynosHajy
nojmoBe, NOCTyMnke, METOAO0NOrMjy 1 cTaHgapae, Te CTUYy nonasHa UCKyCcTBa y 0BOj 0611acTn Kpo3 TEOpMjCKy HacTaBy, padyHCkKe,
padyHapcke n nabopartopujcke Bexbe.

Mcxon npegmeta

Cnymanau Bnaga nofas3HuUM 3Hawknuma KOja MYy NnoMaxy fa carnena m3a3oBe KBanuteTa efiekTpudHe eHepere n 3a gatu cnyqaj
YCTaHOBM Yy3pOKe U Npennoxuy pewexwa y cknaagy ca ctaHgapamma U MmepogaBHOM CTPYYHOM rpaf)OM.

Cappxaj npegmeta

Teopujcka HacTaBa

1. YBogHa pa3matpama. [Mojam kBanuteTa enektpudHe eHepruje (KBEE). Obnact KBEE, Besa ca EMU,. 2. MNpernepn nopemehaja KBEE.
3. Buwm xapmonuun. Onuc nopemehaja, HenvHeapHu noTpoLuaym, XapMoHujcko pasnarawe, Mokasatersu KBEE 4. M3Bopu Buwmnx
XapMOHMKa - OCBETIbEHE, HAaNOHCKN U CTPYjHW UCMpaBrbaY, Npeknaadka Hanajawa, ctatuykn BAP komneHsatopm lNMpernen xapmoHuka
cTpyje cBojcTBeHMX noTpowaya, OAHOC HanoOHCKUX U CTPYjHUX xapMmoHuka, CtBapHu CaymHunay cHare, CauyvHunay nsobnunyema,
CauvHunay nomepaja. 5. Mocneauue Aejctea BULLNX XapMoHUKa. 6. Cy3bujarme BULLKMX XapMOHMKa U cTaHaapau, MNoctynum cMakera
BMLLUX XapMOHuKa, CMarere Npon3BoAHE BULLIMX XapMOHUKA,. 7. MacuBHM u akTuBHM untpu, MNacuBHM OTOYHN PUNTPU, PE3OHAHTHU
1 nojacHu punTtpu, Hegoctaum nacusHmnx puntapa OToyHM akTMBHU hunTpu, Peanu (cepujckun) dounntpu, N3bop nmnenaHce pegHor
unTpa, Nnpenopyke 3a rpaHuue nsobnuyere crpyje. 8. K-caunHunay, Cmarere ontepehewa motopa, XBO caunnunau, CtaHgapau
CPTIC EH 50160, MEEE 1159-1995, MEL|, MEEE 9. Mponaan HanoHa v kpaTkn npeknan Hanajawa, Onuc nopemehaja, BennynHe koje
onucyjy nponaa HamnoHa, YnHuouu koju yTudy Ha nponag HanoHa, AMNnNuTyAa nponaga HamnoHa — yTvuaj uMnegaHce TpaHcdopmaropa,
YeTunpu ocHOBHa Tuna nponaja HanoHa, Y3poyHuuu nponaga HanoHa: acuHxpoHu moTop. 10. MNocneauue nponaga HanoHa - yBof,
payyHapcka (UT) onpema, MNJIL|-0BK, KOHTAKTOPWU 1 peneju, aCMHXPOHU U CUHXPOHW MOTOPU, PEryniMcaHn enekKTpOMOTOPHN MOTrOHW,
HaTpWjymMOBeE cujanuue BUCOKOr nputucka. 11. YonaxaBawe nponaga HanoHa. 12. Tpenepetwe, Mokasaterbu, KpaTkoTpajHU U
ayroTpajHu dnvkep, MNpopadyyH jaumHe Tpenepemwa, N3Bopu Tpenepera 13. Nopemehaju yyectaHocTn, HecumeTpuja HanoHa u cTpyja
14. KBEE y Mukpompexama 1 nameTHUM mpexama

MpakTuyHa HacTaBa

PelwaBare npobnema Be3aHUX 3a XapMOHUjCKM cacTaB HamnoHa 1 cTpyja
MpopayyH 1 cumynaumja nacMBHMX hunTtapa

Cumynaumja paga akTuBHor dounTpa

PewaBare npobnema Be3aHux 3a nponage HanoHa v Tpenepewe
PelwwaBare npobnema Be3aHux 3a nojaBy HeCUMeTpuje

Mpunpema 3a nabopaTtopujcka Mepema,

JTabopaTopujcka Mmepera

YnyTcTBO 3a U3pafy NpojekTHUX 3ajaTaka.

MeToge n3Bohera HacTaBe

Teopwjcka HacTasa y Buay npedaBarba, padyHcke, padyHapcke 1 nabopartopujcke Bexoe.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
Op6paHa npojekTa Oa 20.00 | [Iucmenu neo ucnura - KOMOMHOBAHU 3aJald U Tla 70.00
OpbpareHe nabopaTopujcke Bexbe Oa 10.00 | XeopHIa
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
1 [Dugan, R.C. et al. Electrical power systems quality New York:McGraw-Hill 2003
2 |Katuh, B. Ksanuter epeKprqu eﬂeprmje: BULLN Hosu Cap: ®akyntet 2002
XapMoHWLU: MoHorpaduja TEXHUYKMX Hayka
3 Bekuh, M. C., Katuh, B. A., & |KBanuTeT enekTpuyHe eHepruje: pavyHcke 1 Hoeu Caa: ®akyntet 2018
Yopba, 3. naboparopujcke Bexbe TEXHUYKMX HayKa
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HacTtaBHu npegmet
OsHaka npeameta  25.EE565 NameTHe ancTpmubyTrBHE Mpexe
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTH1YKa OOQHOCHO EnekTtpoerepretuka
CTpy4Ha obnact MpuMer-eHO COPTBEPCKO NHXKEHEPCTBO
HacTaBHuk/un: BojHoBuh P. Hukona, BaHpegHu npodgecop
Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
2.00 2.00 0.00 0.00 0.00

lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

PasymeBatbe TpaHauumnje ANCTpMOyTMBHE MpexXe U3 TpaguumoHanHe y nameTHy Mpexy, ca nocebHuM oCBpTOM Ha HOBe M3a3oBe ca
Kojuma ce cycpehy gucneyepu n MHXeHwepu Koju ce 6aBe nnaHnpawem AUCTPUBYTUBHNX Mpexa.

YnosHaBahe ca KOHLIeNTOM NameTHUX AUCTPUBYTUBHUX Mpexa.

CTuuane 3Haka O NMOCOBHUM MpoLecMMa 1 MHOBaTUBHUM TexHonornjama, yeaxasajyhu: auctpmbympaHe eHepretcke pecypce (DER),
ynpasrbatbe ontepehernem, Mukpo-mpexe n ap. OcnocobrbaBame 3a kopuwhere anroputama v anata Koju ce Kopucte 3a onepaTmBHO
ynpasrbake 1 NnaHmpame passoja NamMmeTHUX ANCTPUBYTUBHUX Mpexa.

Mcxon npegmeta

PasnukoBare TpaguuMoHarHMX U NameTHUX AUCTPUBY TUBHIUX MpexXa.

Mo3HaBare KOMMOHEHTU NAMETHUX Mpexa. [No3HaBare NOCNOBHMX MpoLeca Y NaMeTHUM AUCTPUBYTUBHUM Mpexama.

MpumeHa anroputama v anata Koju ce KOPUCTe 3a ynpaBrbatbe, OnepaTUBHO NMaHupatke U NnaHupame pasBoja nameTHUX
ANCTPUBYTUBHUX Mpexa.

Cappxaj npegmeta

Teopwjcka HacTasa: [ledbmHuumja, KOHLENT N KOMMOHEHTE NaMeTHUX AUCTPUBYTUBHUX Mpexa.

EBonyumja ancTpnbyTMBHUX Mpexa - TpaH3uuuje AMCTPUBYTUBHIX Mpexa Of TPaauLMOHaNHMX ka NaMeTHAM Mpexama.
MpakTnyHa HacTaea: MNocnoBHM Npolecy y NaMmeTHUM AUCTPUBYTUBHUM Mpexama.

HoBe TexHonorwje n ctaHgapam koju omoryhasajy MmoaepHusaumjy QucTpubyTuBHe Mpexe.

ApXUTEKTypa NnameTHVX AUCTPUDYTUBHUX Mpexa.

KomyHwukauuja n mepera y naMeTHUM AUCTPUOYTUBHUM Mpexama.

MameTHa 6pojuna n ynpasrbare NoTPOLLHO0M.

OncTpubyTnBHM MeHalMeHT cuctem (OMC)

Anroputmu, MeTogosnorvja u anatu 3a Hagrnefaawe, ynpasrbamwe, aHanmady nepdopmMaHcu, onTMMU3auujy U nnaHvpawe nameTHUX
ANCTPUOYTUBHUX Mpexa.

CUrypHOCT naMeTHUX ANCTPUBYTUBHUX Mpexa.

MeToge n3ssohera HacTase

Mpepaeama; ayauTtopHe Bexbe; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBe3Ha | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
MpucycTBo Ha NpedaBarsma a 5.00 HHCM?HI/I JIe0 UCIIUTA - KOMOMHOBAHH 3a1ally U Ta 70.00
MpucycTtBo Ha Bexxbama Oa 5.00 [—eoPHd
Tect Oa 20.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1 [Momoh, J. Smart Grid: Fundamentals of Design and Analysis John Wiley & Sons, Inc. 2011
2 H:gggt"g’.ﬂ‘" Bexyr. [l., & CneuujanusoBaHu DMS anroputmu Hoeu Cag: DMS Group 2011

Oatym: 13.10.2026 CtpaHa 14



<AS ST, YHUBEP3WUTET Y HOBOM CALY, PAKYNTET TEXHNYKMNX HAYKA
oA
& % (o)
.ﬂh_';

"e’vope ?@"{d Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje
AN

21000 HOBW CAL, TPIT JOCUTEJA OBPAJOBUTRA 6

s
z
=

HactaBHu npegmet

OsHaka npegmeta  25.EMS503 AJ'IFOpMTaMCKe XeypucTtuke
ECMNB 4
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoHuka
CTpy4Ha obnact
HactaBHwuk/uu: HayTtosuh b. Ctanuwa, BanpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

BehuHa nHxerepckux npobrnema oa MHTepeca Cy anroputamcku TELLKW, Y Nornedy TpoLuea KPUTUYHUX padyHapckux pecypca (speme,
npocTop, 6poj npouecopa). Y HefocTaTky edUKacHUX AeTEPMUHUCTUYUKUX UNU anpoKCUMaTUBHUX anropuTaMa 3a peluaBame
anropuTamcku Telkux npobrnema, agekBaTHO AM3ajHUpaHe v npuMereHe (MeTa)xeypucTuke gajy npuxsatibuea (cy6onTumarnHa)
pellewa y NpuxsaTibMBom BpemeHy. O6pasoBHM Lurb OBOT Kypca je Aa Ha OpraHu3oBaH HAYMH M Ha jeHOM MECTy Aa YNopeaHu
npernep (MeTa)xeypuctuka u soft-computing TexHuka Koje Cy LUMPOKO pacnpocTpakeHe Y MpakTUYHOM UHXKEeHEPCKOM peluaBaty
anropuTamcku Telkux npobnema.

Mcxon npegmeta

- NMo3HaBake OCHOBHUX (MeTa)xeypucTuka u soft-computing TexHvka 3a anropMTamcko pellaBare npobnema,

- PasBujawe cnocobHocTu knacudukaumje npobnema (ogpehuBara anroputamcke TexvHe npobnema, cBohewa npobnema Ha
noctojehe npobnewme),

- N36op n ausajHupare (MeTa)xeypucTuke ageksaTHe peluaBaHoM Nnpobrnemy u oueHa ksanuteta fgobuvjeHor peluera,

- OcnocobrbeHOCT 3a pad ca pasHuM nporpamMckum bubnmotekama 3a kopuwhere (MeTa)xeypucTuka onwite n nocebHe HameHe.

Cappxaj npegmeTa

Teopwjcka HacTaBa: BpcTe anroputama - 4ETEPMUHUCTUYKM, anpOKCUMAaTUBHU, PaHAOMU3OBAHN, XEYPUCTUYKN U METaxeypUCcTUYKK;
3aLUTO M Kaja KopucTutu (Meta)xeypuctuke. TpaamunoHanHu AeTEPMUHUCTUYKM MeToaM NpeTpaxuBama. JefgHoCTaBHe XeypucTunyke
MeToAe: TUMOBY XEYPUCTUKA, KOHCTPYKLMj@ XeypUCTUKA, XEYPUCTUKE NOKAIHOr Tpaxersa, XeypucTvke 6asupaHe Ha NoKanHoOM Tpaxeky,
UTepaTMBHO NOKanHo Tpaxewe. MeTaxeypucTtuke: eBonyTmBHO nspadyHasamwe (EC), eBonytusHu anroputmu (EA), eBonytusHe
ctpaterunje (ES), eBonyTtnBHo nporpamupatse (EP), reHeTckn anroputmu (GA), reHeTcko nporpamuparse (GP), xubpuaHu metoau; Taby
npetpaxusame (TS), cumynupaHo ousplihaeawe (SA), kBaHTHO ousplhasawe (QA), ONTUMM3aUNOHM anropuTMmn KofoHWja mpasa (Ant
Colony Optimization, ACO), anroputmun nitenureHuuje poja (Swarm Intelligence, Sl), mumeTnykn anroputmn (Memetic Algorithms, MA).
Soft-computing: BewTayke HeypanHe mpexe (ANN), henujcke HeypanHe mpexe (CNN), anroputMmu 6asupanu Ha dasu noruum (FA),
xnbpnaHn metoam (Heypo-aswn, dpasun-reHetcku uta.). Kopuwhere xeypuctuka, metaxeypucTrka u soft computing-a y anropuramckom
pellaBawy TeLWKUX (ONTUMM3ALMOHUX) MHXEHEePCKNX npobnema, Kao LWTO Cy NuMHeapHo nporpamupane (LP), uenobpojHo
nporpamupamne (IP), 0-1 uenobpojHo nporpamupamne (0-1 IP), HennHeapHo nporpamuparse (NLP), npobnemu ca jeaHum (cuHrne
ob6jeytuse, SO) nnu Buwe (multi objective, MO) unmsesa onTummsaumje.

MpakTuyHa HacTaBa: cBaka Tema onvcaHa y aeny Cagpxaj npegmerta nog ctaBkom Teopujcka HacTaBa (MeTof n3Bofera HacTaBse je
ABovac npefasaka) je npaheHa aBoyacom lNpakTuyHe HacTaBe (MeTof n3Bofera HacTaBe Cy padyHapcke Bex6e), rae ce pasmartpaHa
XeypucTMKa U MeTaxeypucTuka npumMetbyje y peluaBamy WHXerwepckor npobnemMa o nHtepeca y enektporexHuum. CtyaeHTnma ce
NpBO MPe3eHTyje HU3 anropuTamcku peLleHnX NpruMepa, HakoH Yera OHWM caMOoCTaslHO peLlaBajy Ha pavyHapy HOBe cpoaHe npobneme
kopuwhewemM pasmaTpaHe (MeTa)XxeypucTuKke.

MeToge n3Bohera HacTaBe

MeTone usBohewa HacTaBe ce MOry nogenuTu Ha TEOpUjCcKy HacTaBy (MpedaBaka), MPakTUYHY HacTaBy (padyHapcke Bex6e) u
KOHCcynTauuje.

Teopujcka HacTaBa: cBaka Tema onucaHa y geny Cagpxaj npegmerta noj ctaBkoM Teopujcka HacTaBa (MeTof nsBohera HacTaBe je
ABoyac npefaBata) ce Npe3eHTyje CTyAeHTUMa (KOHTEKCT, UCTopujaT U NpUMapHu U3BOpK y nuTepaTtypu, knacudukauumja, kopuwheHa
cTpateruvja, MHcnupauwja, nceynoko anroputMa, npuMep Nporpamckor koaa, JOMEH UHXeHrepcke NpUMeEHe, Aarba nutepaTtypa 3a oHe
KOju xerne Aa casHajy BuLLE O AaToj (MeTa)XeypucTuum U heHUM npuMeHama).

MpakTnyHa HacTaBa: cBaka TeMa obpaheHa Ha Teopujckoj HacTasu je npaheHa NpakTUYHOM HacTaBoM (MeToA u3Boherwa HacTase cy
padvyHapcke Bexbe), rae ce pasmaTtpaHa (MeTa)xeypucTuka NpuMemyje y peluaBakwy MHXeHepCKkux npobrnema of vHTepeca y
enekTpoTexHuun. CTyaeHTMma ce NpBO NPe3eHTyje HU3 anropuTaMcKu peLleHnX NpumMepa, HakoH Yera OHW CamMOCTanHo peluaBajy Ha
payyHapy HoBe cpofHe npobneme kopuwlheweM pasMaTpaHe (MeTa)xeypucTuke.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
Oﬂﬁpa}beHe padyHapcke Bexbe Oa 20.00 ?MCD;G;-IPI JIe0 UCTHTA - KOMOMHOBAHU 3a1a11 U Jla 70.00
MpucycTBO Ha NnpegaBakuma Oa 5.00 |-12OPH)

MpucycTtBo Ha Bexxbama Oa 5.00

Oatym: 13.10.2026 CtpaHa 15
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
1 Michalewicz, Z., & Fogel, D. How to Solve It: Modern Heuristics Springer, 2n(:,| _ed. Revised and 2004
B. Extended edition
2 | Ashlock, D. gvo.lut.longry Computation for Modeling and Springer 2006
ptimization
3|Jang, J-S. R., Sun, C.-T., & Neuro-Fuzzy and Soft Computing Prentice-Hall 1996
Mizutani, E.
Back, T., Fogel, D. B., & . . .
4 Michalewicz, Z. Handbook of Evolutionary Computation Springer 1997
5 |Floreano, D. & Mattiussi, C. Bio-Inspired Ar.t|f|0|al Intelligence: Theories, Methods, The MIT Press 2008
and Technologies
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HactaBHu npegmet

OsHaka npeameta  25.EK672 OnTu4yke BeXmnYHe KoMyHMKaunje
ECNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacraBHuk/uu: MeTtkoBuh U. Munuua, JoueHT

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuame 3Hawa 0 onTUYKMM 6exnyHuM komyHukaumjama (OWL - Optical Wireless Communicationc), koje ce kopucte y MogepHUM
KOMYHMKaLMOHUM cMcTeMumMa.

Mcxon npegmeta

CnocoBHOCT UcTpaxuBama y o6racTu npojekToBawa, MHTerpaumje n onTumMmusaLmje onTUYKUX 6exuYHnX kKoMmyHukaumonmx (OWL -
Optical Wireless Communications) cuctema.

Cappxaj npeameta

Teopujcka HacTaBa: YBoa y onTudke 6exunyHe komyHukauuje (OWL| — Optical Wireless Communications): uctopujcku pa3soj, nopehere
OWL, n pagno cuctema, nogena OWLL cuctema, koHdurypaumje onTUYKMX NIMHKOBA, NpMMeHe, 6e36e4HOCHM 1 perynaTopHu acnekTu.
OnTtuykun nssopu n getektopu: JNIEL n nacepcku n3sopu ceeTnocTn, ecdumkacHoctn nssopa, NMUH n AMNQ doTtogetekTopu, AMpeKTHA U
KOXepeHTHa geTekuuja, wymosn y OWL, cuctemnma. MogenoBarwe onTudkor kaHana. MogynauvoHe TexHuke y OWL, cuctemunma.
OnTtuuke komyHukauuje y cnobogHom npoctopy (PCO — Free Space Optics). KomyHukaumje sugremsom ceetnowhy (BJ1L — Visible Light
Communication). MpumeHa OWLl cuctema y NoT peluersuma.

MpakTuyHa HacTaBa: PayyHcke 1 cumynaumoHe Bexbe 13 obnact onTUYKUX BeXMYHMX KoMyHuKauuja. MNMpopayvyH ByyeTta onTuykor
NVHKa 1 aHanu3a ytuuaja napameTapa npegajHuka, npyMjeMH1Ka 1 KOMyHUKaLMoHOr kaHana Ha nepdgopmance cuctema. Mogenosame 1
cumynaumja ®CO n BJIL, KoMyHMKaLMOHUX cucTema, aHanusa yTvuaja aTMocdepcKMX YCrnoBa, reoMeTpuje NMHKa U WyMO Ha KBanuteT
npeHoca. Cumynauuja MoaynauMoHMx TeXHUKa U aHanm3a nepgopmaHCcu Kpo3 BEpOBaTHONY rpeLuke 1 noy3gaHoCT KOMYHUKaLMOHe
Be3e. Paamartpawe npumepa npumeHe OWL TexHonoruja y caBpemennm NoT cuctemuma.

MeToge n3sohera HacTase

MpenaBara. KoHcynTaumje. CTyanjcku nctpaxunsadku pag.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
MpeameTHu npojekat Oa 30.00 | Teopujcku aeo ucmuTa Ja 70.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3paBay [oguHa
1 |MapuHuuh, A. OnTuuke TenekomyHvkauuje Eeorpau: YHuBEp3uTeT y 1997
eorpagy
2 Mecoah, M e O TonoKowymKaLON: onoova y |UTIVOTSIY OF Nis: ProQuest | o
e ) Dissertations & Theses

ycnosuma atmocdepcke TypbyneHumje

3 |Brambilla, M., & Umuhoza, E. |Internet of Things Springer 2018

4 |Gatri, A. Next Gen.eratlon Optical Wireless Communication Disserta Verlag 2019
Systems : A Systems Approach
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HactaBHu npegmet

OsHaka npeameTa  25.EK674 Teopmja |/|Hq)op|\/|au|/|ja
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacraBHuk/uu: Koeauesuh H. MnageH, BaHpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linre npeameTa je cTuuake HanpeaHUX 3Hakwa M3 Teopuje MHgopmauuja n Teopuje KogoBaka, ca NocebHMM Harnackom Ha
dyHAameHTarnHe rpaHuLie KoMnpecuje 1 NoysgaHor npeHoca nHdopmaumja. NMpegmet omoryhasa cTyaeHTUMa Aa pasymejy v npuMeHe
NHGOpPMaLMOHOTEOpUjCcKe MeToAe 3a aHanu3y cuctema 3a KOMNpecujy n npeHoc nogaTaka, ykrbydyjyhu komnpecujy ca rybuumma,
ancTpubyunpaHo kofgoBane, [aycoBe 1 BULLEKOPUCHWUYKE KaHarne, Kao U caBpemMeHe KOAOBe 3a ucnpasrbame rpellaka u ogrosapajyhe
anroputMme 4eKofoBaa.

Mcxon npegmeta

Mo ycneluHo 3aBpLUEHOM Kypcy CTyAeHT he 6utn y cTarby Aa: 1. objacHu 1 NpuMeHn yHOaMeHTanHe NpuHLUMNe Teopuje Hdopmauyja,
yKIbydyjyhu nummTe komnpecuje v nNoy3gaHor npeHoca nogartaka y pa3HUM KOHTEKCTUMaA; 2. aHanuaupa, Mogenyje u ouemwyje
nepopmMaHce pasnuMuUTUX 3alUTUTHUX KOLOBA, NOCEGHO KO4oBa 3aCHOBaHMX Ha rpadpOBMMa, KA0 U HUXOB yTULEj Ha Noy3aaHoCT
npeHoca MHdopMaLmja Npeko kaHana ca LWyMoM; 3. NPYMEHU U UMMIIEMEHTVPA UTePaTUBHE TEXHWKE AEKOLOBaHa, Te NPOLEHN HUXOBY
e(1KacHOCT 1 KOHBEpPreHuujy Y pasnuunTUM KaHarHUM YCroBuMa; 4. yNopeay 1 oLeHU caBpeMeHe TEXHUKe KOLOBatba U [eKoAoBakba y
KOHTEKCTY MOZAEPHMX KOMYHVKALMOHUX CTaHAapAa, Y3 pasyMeBare hUXOBUX NPaKTUYHUX OrpaHuyerba 1 npeaHocTy.

Cappxaj npegmeTa

Teopujcka HacTaBa: HanpegHe Teme nM3 KkofoBaka M3BOpa: Komnpecuja ca ryébuumma; mepe usobnuyewa n dyHkumnja
6p3nHa—n306nuyerse; 0OCHOBHU pe3ynTtaTtu rate-distortion Teopuje; anctpmubymnpara komnpecuja; CnenuvjaH—Byndos npobnem n obnact
AOCTWKHMX Bp3nHa. HanpegHe Teme 13 kaHanHor KOAOBaka: TeopeMa O KaHanHOM KO[OBaky Y OCHOBHE MAeje heHor 4oKasa; Crny4ajHo
KOAOBake U TUMNUYHW CKYNnoBK; [ayCcoBW KaHanu v kUXOBM KanauuTeTu; KaHanu ca NoBpaTHOM CMperoM; yBo4 Y BULLEKOPUCHUYKY
Teopujy MHdopMaLmja; kKaHanu ca BUWECTPYKUM NpUCTynomM n 6poaguact kaHanu. CaBpeMeHU KOAOBW 3a UCNpaBrbake rpeLlaka u
anroputMmn HBUXOBOT AeKoAoBaka: Typbo-KOA0BU 1 UTepaTMBHO AekodoBane; LDPC kogosmu u Aekogosare npocnefmBakem nopyka;
LT kopoBuW; nonapHun KogoBu M nonapusauunja kaHana. Nopefewe caBpemMeHnx KOOHUX TeXHMKa ca pyHAaMeHTanHum rpaHuuama
Teopuje nHdopmaumja.

MpakTyHa HacTaBa: PeluaBatbe padyyHCKUX U aHaNMTUYKUX 3afaTtaka Koju npate cafpxkaj Teopujcke HactaBe. OfpehvBare eHTponuja,
MefycoBHMX MHOopMaLmja n MHpOPMALMOHUX BEMMYMHA pefieBaHTHMX 3a Npobrneme KogoBama M3Bopa U kaHana. MispadyHaBatse u
aHanmsa yHkuunje 6p3nHa—un3obnnyerwe 3a ogabpaHe nssope n mepe nsobnuyewa. 3agaum M3 auctpubyupaHe komnpecuje m
ofapehuBare obnactn focTxkHMX Bp3nHa 3a jegHocTaBHe Moaene. M3padyHaBame kanauuteta AUCKPeTHUX U [aycoBux kaHana, kao u
aHanusa jegHocTaBHUX MoZena kaHana ca nospaTHom crnperoMm. OgpefuBawe o6nactun OCTUXHUX Gp3uHa koa opgaGpaHux
BULLEKOPUCHMYKUX KaHana. AHanunsa npuMmepa kogoBaka W gekogoBawa 3a Typbo, LDPC, LT n nonapHe kogoBe, y3 nopehewe
HUXOBUX NePdOPMaHCH U CIIOXEHOCTH.

MeToge n3ssohera HacTase

MNpepaeama; ayautopHe Bexobe.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBe3Ha | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
OpbpaHa cemyHapckor paga Oa 50.00 | Ycmenu neo ucnura Jla 50.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1|Yeung, R. W. A First Course in Information Theory Springer Inc. 2002

Information Theory : Coding Theorems for Discrete

2 |Csiszar, |., & Korner, J. Cambridge University Press 2011
Memoryless Systems

3|Lin, S., & Costello, D. Error Control Coding Pearson Prentice Hall, Inc. 2004

4 gchlegel, C.B. &Perez, L. Trellis and Turbo Coding New York: John Wiley & Sons | 2004

5 | Biglieri, E. Coding for Wireless Channels Springer 2005
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HactaBHu npegmet

OsHaka npeameTa  25.EK676 Kpm nTorpa(*)Mja
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacraBHuk/uu: Koeauesuh H. MnageH, BaHpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linrs npegmeTa je cTuuake CUCTEMATUYHON 3Haka O TEOPMUjCKMM OCHOBaMa, 6e36eAHOCHMM CBOjCTBUMA W NPAKTUYHO] NPUMEHMN
caBpeMeHuX KpunTorpadckux anroputama v npotokona. MNpeamet ocnocobrbaBa CTyAeHTe 3a aHanu3y 3axTeBa 3a 3alWTUTY
nHdopmauuja, n3bop oproeapajyhux mexaHvusama 3a ob6e3befmBare NOBEPrbUBOCTU, MHTErPUTETA U ayTEHTUYHOCTM noAaTaka, kao u
3a MpaBuUMHY NpUMEHY 1 eBanyaumjy Kpuntorpadckmnx pelerna y codTBEPCKAM N KOMYHUKALIMOHUM CUCTEMUMA.

Mcxon npegmeta

Mo ycnelHom 3aBpLUETKY NpeAMeTa CTyAeHT he BuTK y cTamy fda:

1. objacHu 1 pa3nukyje OCHOBHe LMrbeBe KpunTorpadcke 3allTuTe, Mogene Hanaga v nojMose MHAOPMaLMOHO-TEOPETCKE U pavyHCKe
6es3beaHocTy;

2. aHanusupa u ynopeau 6e3befHocHa CBOjCTBa, NPETNOCTaBKE U OFrpaHUYEeHa CUMETPUYHUX U aCUMETPUYHUX KpUMTOrpadCKux
anropvTama u npoToKona;

3. npyumeHn ogrosapajyhe mexaHmsme 3a wndposBare, ayTeHTUudmrkaumnjy nopyka, ayTeHTudunKoBaHy eHKpunumjy, ycnoctaBrbamwe
KrbyyeBa W AUrMTanHo NoTNMCUBaHE;

4. opabepe 1 npaBunNHO KOMBUWHyje KpunTorpadpcke NPUMUTMBE 1 NPOTOKOSE Y CKNajdy ca 3axTeBMMa KOHKpPEeTHOr npobnema sawtute
MHpopMaLmja U NpenosHa TUNNYHE rPeLLKe Y HUXO0BOj NPUMEHM;

5. nporpamcku peanusyje U ekcrnepumeHTanHo ucnuta opabpaHe kpuntorpadcke noctynke, y3 kopuwhewe oarosapajyhux
copTBepckux 6ubnuoTteka u anaTa;

6. NpoLeHn yHKUMoHanHocT, 6e3befHOCHa CBOjCTBA U padyHCKY erKacHOCT peann3oBaHuX KpUnTorpadckux peLuersa.

Cappxaj npegmeta

Teopwujcka HacTaBa:

OCHOBHM UnrbeBM kpunTorpadcke 3awTntTe U Mogenu Hanaga. MiHdopmaumoHo-TeopeTcka U pavyHcka 6e3begHoct. CnyyajHocT,
riceyaocnyyajHu reHepaTopu v nceygocnydajHe dyHkumje. MpoToyHe n 6nok wudpe; pexxumu paga 6nok wudapa. Kpuntorpadcke xeLu
dyHKUMje 1 Ko[oBK 3a ayTeHTUdUKaumjy nopyka. AyteHTudumkoBaHa eHkpunuumja. OcHoBe KpunTorpaduje ca jaBHUM KIbyyYem u
ogrosapajyhe npetnoctaBke padyHcke TexuHe. Diffie—Hellmanos npotokon 3a ycnoctaBrbatbe krbyda. RSA n ElIGamal kpuntocuctemu.
OcHoBe kpunTorpacduje 3acHoOBaHe Ha enUNTUYKUM KprBama. [urutanHu NnoTnMcu. YBog y XOMOMOPMHY €HKPUNUKUjy U NOCTKBaHTHY
kpunTorpadumjy. Zero-knowledge npotokonu. MNpumeHa kpuntorpadyckux MexaHm3ama Ha VIHTepHeTy: MHPacTPyKTypa jaBHUX KIby4yeBa,
avruTanHu ceptudmkat n npotokon TLS.

MpakTuyHa HacTaBa:

Pap ca ctanpapaHum kpuntorpadckum codTBepckum bubnuoTtekama n anatuma. [eHepucawe cCrnyvajHUX BPeAHOCTU U
kpunTtorpadckmx krbyyeBa. MNporpaMmcka peanusauuvja y HacTaBHe CBpXe U TecTupame ofabpaHnx CUMETPUYHUX U aCUMETPUYHMX
kpunTorpadckux anroputama. NpumeHa n nopefewe pexnma paga 6nok wudapa, kpunTorpadcknx xew dyHKUMja, KOgoBa 3a
ayTeHTUdMKaLujy nopyka n ayTeHTMdunKoBaHe eHkpunuuje. Peanusauuvja pasmeHe krby4eBa 1 NocTynaka reHepucaka u nposepe
aurntanHux notnuca. Pag ca gurutanHum ceptudmnkatMma u aHanusa ycnocTtaeibaka 3awTtuheHe TLS Bese. AHanvsa TUNUYHUX
nponycTa, ykiby4yjyhn HeagekBaTHO reHepucame CriyyajHUX BpeAHOCTU, NMOHOBHY ynoTpeby MHMumMjann3aunoHmx BeKTopa unm
jeAHOKpaTHWUX BPeAHOCTU U M3ocTaBibawe ayTeHTuduKaumje.

MeToae n3Bohera HacTaBe

MpepnaBama; pavyHapcke Bexbe.

OueHe 3Hatba (MakcumarnHu 6poj noeHa 100)

MpeancnutHe obaBese ObaBe3Ha | lNoeHa 3aBpIHA UCTTUT Obasesna | Iloena
OpbpaHa npojekTa Oa 35.00 | Teopujcku neo ucnuta Ja 65.00
IlutepaTtypa
P.6p. | AyTop-n Hacnos M3paBay lognHa
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
1 Stinson, D. R., & Paterso, M. Cryptography: Theory and Practice CRC Press, Taylor & Francis 2019
B. Group
2 |Schneier, B. MpumetrseHa kpunTtorpaduja Beorpaa: Mukpo khumra 2007
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HactaBHu npegmet

OsHaka npepmera  25.EK678 Big Data cuctemn n aHanutunka
ECNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

EAI - BewTayka uHtenureHumja n mawmHcko yvewe (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacraBHuk/un: Jlonuap-Typykano I'. TaTjaHa, PegoHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Yno3HaBate CTyleHaTa ca payyHapCKOM M MPEXHOM MHAPACTPYKTYpOM 3a CKNaauLLITEHE BENUKUX KONMYMHA NnoaaTtaka, Benvke
XeTeporeHoOCTU U BENUKUX Gp3vHa npuctusamwa. CTuuake 3Hawa U caBnajaBare NPakTUYHWUX BelTUHA YNPUMEHU PasnuynuTmx
anroputama 3a aHanu3y u ynpasrbat-€ BEMKUM CKynoBuMma nogataka (Big Data).

Mcxon npegmeta

KoHcTpyncarwe U3NYKUX U BUPTYENHUX padyHapCKUX cucTema Koju noApkaBajy cknaguliTewe BENUKMX KONMYMHa nogartaka.
Kopuwhete caBpeMeHux amctpubympaHux gajn cuctema. MpenosHaBare BpeAHOCTM ¥ NodaummMa U OTKpUBakba 3Harba M3 nogartaka.
TexHuke 3a 6p3y npeTpary Benukux ckynosa nogataka. OcriocobrbaBarbe 3a NpYMeHy anarta 3a ynpaBibawe BENUKMM nogauvma u
KOMOVHOBa€e 1 Banuaaumjy anroputMuma 3a wruxoBy aHanumay.

Cappxaj npegmeta

Teopwujcka HacTaBa: OcHoBe paga n agMuHucTpaumje JInHyx onepaTtusHor cuctema. OCHOBe cepBepcke BUpTyenu3auumje. Cuctemun 3a
cknaguwTerwe nogataka. Pajn cucremu. JlokanHo U MpexHO CKNaguwTekwe nogataka (MexaHu3mmn 1 NpoTokonum). TexHuke 3awTnte un
ynpasrbata nokanHum nogaumma (RAID i LVM). Ctopare Buptyenusaumja. QuctpubympaHo cknaguviutewe nogartaka (Xagoon).
ManPegnyue nporpamckv moaen 3a avctpubyupaHy obpagy nogataka. [MpeTpare nogataka (CNUYHM y30pLm, PPEKBEHTHN CKYNOBU
y3opaka). Cuctemn npenopyke. lNpumeHa anroputaMa MallMHCKOr y4Yewa Ha BENUKMM nofjauuma - defepaTUBHO yyerse.
Busyenusauumje nogartaka.

MpakTnyHa HacTaBa; HacTaBa je peanunsaoBaH Tako Aa Ce CBaka TeMa Koja Ce TeOpWjCKM MOKpuBa Ha npepasarbuma, NPakTU4HO
peanusyje y TOKy UCTe Heaerbe Ha BexbGama, nodyeB oa agMuHucpaumje JInHyx cuctema oo obpage nopgataka y Python-y.

MeToge n3sohera HacTase

MNpenaBatsa, pavyHapcke Bex6e (Python), koHcynTauuje, akTUBHO y4etbe, yuere Kpo3 npojekaT U UCTpaxuBatbe, CTyAeHTcka
TakMuyema.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
OpbpareHe padyyHapcke Bexbe Na 25.00 | KonokBujym Jla 25.00
OpbpareHe padyyHapcke Bexbe Na 25.00 | KonokBujym Jla 25.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
. Cambridge University
1 Leskovec, J., Rajaraman, A., Mining of Massive Datasets, 3rd edition Press,freely available at 2020
& Uliman, J. D. -
http://www.mmds.org
Lyx, J., Bojosuh, XK., & CodbTBepcke TexHomormje y TenekoMyHUKaLUMoHUM Hosu Cag: YHusep3auteT y
2|17 2020
Bojosun, M. AO. cuctemmnma Hosom Capy

. . N open paper archives: Arxiv,

3 [ Various authors Selected conference and journal publications NIPS, CVPR 2025
Large-Scale Data Analytics with Python and Spark

4 |1.Triguero, M. Galar A Hands-on Guide to Implementing Machine Learning |Camebridge University Press 2023
Solutions
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HactaBHu npegmet

OsHaka npeameTa  25.EM522 [MpojekTOoBake ENEKTPOHCKMUX cucTeMa
ECNB 4
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HactaBHwuk/uu: Pajc M. Bnagumup, PegosHu npocecop
Tomuh J. Jocud, PeposHu npodecop

Joxa B. AHa, Hay4Hu capagHuk

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
2.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

Ctuuamne NPakTU4HUX 3Haka n3 obnactu npuMeHeHe eneKTpoHUKe y CIoXXKeHUM eNneKTPOHCKUM ypef]ajmma. CTy,EI,eHTM CTn4y 3Hawa ”n
NCKyCTBa Yy rIpOjeKTOBal-by n cmwlynaumjm CINOXEHNX aHanorHux n gUrnTanHux Kona v npuMmeHe MexaTpPOHCKUX U ONTOEeNeTPOHCKUM
KOMMOHETU U CrnYHo. [MaBHM unIb je npunpemMma ctygeHarta 3a caMmoCTalHo I'IpOjeKTOBaH:e, cmmynauwjy, n3pagy n tectmpame
eneKTpoHckux cuctema. Nopepn Tora CTyOeHTn ce yye Oa nuuy I/IQBeLIJTaje (0] npojeKTmma n ga ux jaBHO nanaxy.

Mcxop npeameta

- CnocobHOCT NpojekToBaka U N3paae CrIoKeHUX enekTPOHCKMX cUCTeMa;

- Cnoco6GHoOCT npojekToBaka U nspage ypehaja 3a pewaBarwe Behux npakTUYHUX Npobrnema noTpollayke U MHAYCTpUjcke
€NeKTPOHUKE;

- CnocobHOCT MpojekToBaka 1 n3paga CroXKeHWX cucTeMa ca ONTeNeKTPOHCKMM KOMMOHeTaMa U CeH30pMMa;

- Cnoco6HOCT MpojekToBaka U n3paga CroXKeHWX cMcTeMa MexXaTPOHUYKUM KOMMOHeTama U CeH30prMa;

- CnocobBHOCT nMpojekToBaka 1 n3paga CoXeHUX CUCTeEMA Koje KOpUCTe CaBpeMeHe pecypce Kao LTO je MHTepHeT, Mobu nHa
TenedoHWja 1 MUKPOMNPOLIEPCKN CUCTEMMU;

- CnocoGHOCT TUMCKOr paja.

Cappxaj npegmeta

Teopwujcka HacTaBa

MeTononorvja npojekToBara eneKkTPOHCKUX cuctema: AedrHUcaHe 3axTeBa, N3bop apxXxMTEKType 1 KOMMOHEHTU, n3pasa enekTpuyHmnX
lema, cumynauuja u npojekToBawe LuTamnaHux nnoya. [pojekToBawe CEH30PCKUX, aHaNOrHUX, AUTUTaNHUX U MUKPOMPOLIECOPCKMX
cuctema. NoBeanBare eneKTPoOHCKMX ypefaja ca padyHapoM u Apyrum ypehajuma, ca nocebHnM 0CBPTOM Ha MpeHoC nogaTaka nyTem
Wi-Fi mpexxe 1 MQTT npoTokon. ApxuTekTypa cucTema 3a npukynrbamwe, pasmeHy 1 npukas nogataka. Pa3soj HameHckor codTeepa,
YKIbyudyjyhv nporpamcke TexHuke, CTPYKType nogartaka, anroputMe u KopucHudke unm Bed nHtepdejce. Moctynum Tectupara, nspage
TEeXHUYKe [OKyMeHTaLmje n npeacTaBrbaka pesynrara npojekTa.

MpakTuyHa HacTaBa

Tvmcka uspaga NpojekTHOr 3aaTtka Kpo3 cBe hase pa3Boja enekTpoHckor cuctema. CTyaeHTn gedumHny 3axTeBe, 6rpajy KOMMNOHeHTe,
n3pahyjy 1 cumynupajy enekTpudHe LemMe, NpojekTyjy wramnaHy nnovy y ogrosapajyhem anaTty, kao wto je Antuym lecurHep, u
peanusyjy npototun. Pa3ssujajy codpTBep 3a npukynrbawe 1 06pagy nogataka v noBesyjy eNeKTPOHCKU CUCTEM ca MUKpoPavyHapckoM
nnatcdopmom Pacnbeppy MNu nytem Wi-Fi mpexe, y3 npumeHy MQTT npoTokona 3a pasMmeHy nopgataka. Ha nnatdopmu Pacnbeppy Mu
peanusyjy ogrosapajyhe dyHkuuje 3a npujem, obpagy v npvkas nogataka. Mepe un TecTupajy pag uenor cuctema, oTknawajy yodyeHe
HefocTaTke, Npunpemajy npojekTHy AoKyMeHTaLUMjy, jaBHO NpeacTaBrbajy pellere 1 obpasnaxy NpojeKTHe oanyKe.

MeToge n3ssohera HacTase

[paguBo ce nonaraxe y Buay u3page npojekta kaja ce gobuja go 60 6ogoBa. 3aBpLUHK UCMIUT je Y BUAY Npe3eHTauuje UcnuTHor
npojekta npu yemy moxe gobutn go 40 6ogosa.

OueHa ucnuta ce hopmumpa Ha ocHoBY noxahara nabopatopujckmx Bex6u, ypaheHux CTyAeHTCKUX pagoBa (npojekaTa), U 3aBpLUHOT
ucnuta. MNocebHO ce ouekyje CHanexewe CTyaeHaTa y pellaBamy NpakTUYHUX npobnema v npeseHTauuju pagosa.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
lMpeameTHU npojekat Ha 60.00 | On6pana npojexTa Ja 40.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1|Graf, R.F., & Sheets, W. Encyclopedia of Electronic Circuits, Volume 7 McGraw-Hill, New York 1998
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HactaBHu npegmet

Oswara npeaviera 25 EMMA404 Hanpe,u,He TEXHUKE MNMPOJEKTOBaHa aHAalTOTHNUX UHTErpucaHunx

ECMNB 5 Kona

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoHuka

CTpy4Ha obnact

HacTaBHuk/un: Pagwuh B. Jenena, BaHpeaHu npodecop

Kojuh IM. Catba, OoueHT

PaposaHoBuh P. MunaH, Buwim Hay4Hu capagHuk

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
2.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

CTuuatbe 3Hatba U3 06NacTi NPojekToBarba aHanorHUX MHTErprUcaHux Kona kopuwherem HanpeaHx TEXHKKA.

CTuuakse 3Hama 1 cnocoGHOCTM 3a KOMBMHOBaHEe TEOPUJCKOr 3HaHa U KOHLenaTa npojekToBara aHanorHuxX MHTerpucaHux Kona
NPUKOM MPOjeKTOBakba pasnuuuTMX TUMOBa U TOMONOorvja akTMBHUX MHTErpUCaHWX puntapa U UHTerpucaHux ctabunmusatopa HanoHa.
CTuuatbe 3Hatba U3 06NacTi cMcTeMaTcKor NPojekToBaka aHanorHUX UHTerpucaHmx kona npumeHom gm/ld metope.

Mcxop npeameta

CnocobHocT cTygeHaTa ga:

- 3Hajy OCHOBHE NapameTape 1 pa3yMejy orpaHunderba, Npobreme 1 NocTynak NnpojekToBaka aHanorHMxX MHTerpucaHnx untapa,

— camMoCTarnHo aHanusupajy u npojekTyjy pasnuyunute BpCTe W TOMOMOrMje NHTerpucaHnx akTMBHMUX ountapa Ha OCHOBY 3agaTux
orpaHuyera y nporpamckom nakety Cadence,

— caMoCTarnHo aHanuaupajy v nNpojekTyjy pasnuynTe TOMonoruje UHTerpucaHnx ctabunusaTopa HanoHa Ha OCHOBY 3afaTUX OrpaHUyeHa
y nporpamckom nakety Cadence

— pa3yMejy cuctemcke/6noKkoBCke 3axTeBe M 3Hajy Aa YCMEeLHO ypaae onTMMU3aLmjy KapakTepucTKa aHanorHnux MHTerpucaHux kona y
3aBMCHOCTU Of PasNuMYMTUX NapameTapa/orpaHuyerba,

— pasyMejy NpVHLUM CUCTEMATCKOr NPOjeKTOBaka aHanorHNX MHTEermcaHux Kona v 3Hajy ga npumeHe gm/ld metoay y pasnuymtum
NpakTUYHUM NpumMepumMa.

Cappxaj npegmeta

Teopwujcka HacTaBa:

WHTerpucanm aHanorHn ¢untpu. OCHOBHE KapakTepucTMke aHanorHux guntapa, npeHocHa yHkumja n 3axTeBun. Anpokcumauuje
oasvea cduntpa. CuHTesa nacueHux kona. Peanusauuje aktusHmux RC dunTtapa npumeHom pasnuuntux tononoruja. ®untpu | n Il pega,
BukBagpaTtHe cekumje. Peanunsaumnja omntapa suwer pega. KackagHa peanusauuja. Jlecteuyactu puntpu. MOSFET-C n gm-C
duntpwn. MNMpekngayko-kanaunTneHu puntpu. CTpyjHM npeHocHuum | u Il reHepauunje. AHanorHm ounTpy u gpyra Kkona sacHoBaHa Ha
CTPYjHUM NpeHocHUUMMAa. YHunBep3aniu buksagpatiun Gm-C cduntpu koju page y csum pexummma paga (MISO, SIMO). NHTerpucann
cTtabunusatopu HanoHa. TemMnepaTypHO He3aBWCHa HanoHcka pedpepeHua. HanoHckun cTtabunusaTop Koju Moxe Aa paau npu mManoj
pasnuun namehy BpegHOCTM ynasHor 1 nanasHor HanoHa. CucTemMaTcKo NpojeKkToBake aHanorHMx uHTerncaHmx kona y CMOS
TexHonorvju. Gm/ld meTtoga v eHa npumeHa.

MpakTnyHa HacTasa:

lMpopayyH noYeTHUX BpeQHOCTM KOMMOHEHTU Ha OCHOBY AeduHMcaHMx cneumdukaumja, NpojekToBawe 1 onTumusauuja cnegehmx
Tonorornja akTMBHUX aHanorHux MHTerpucaHnx duntapa suwer pefaa y nporpamckom nakety Cadence:

- BatepBopToBor HuckonponycHor dounTtpa nomohy Sallen-Key Tononoruje,

- BatepBopToBOr H1CkoNponycHor duntpa nomohy Tow-Thomas Tononoruje,

- BatepBopToBOr BUcokonponycHor ¢punTtpa nomohy Sallen-Key Tononoruje,

- [MpojekToBame, AeTarbHa aHanuaa 1 onTuMmusaumja cnegehnx aHanorHMX MHTerpucaHnx kona y nporpamckom nakety Cadence:

- pasnuunTMX Tonosnoruja CTpyjHUX NPEeHOCHMKA,

- TemMnepaTypHO He3aBUCHE HarnoHcke pedepeHue,

- HamnoHcKor cTabunmaaTopa Koju Moxe Aa paau Npu Manoj pasnuum n3amehy BpeaHOCTW yNnasHor 1 N3nasHor HanoHa.

MeToge n3Bohera HacTase

MpepaBama; PauyHapcke BexbGe; KoHcynTauuje.
HakoH ypafeHnx padyHapckux Bexou ctyaeHTv he 4obutun npojekat 4mju ycnewaH 3aepluetak Hocn o 50% ykynHe oLeHe.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT Oo6ases3na | Iloena
lMpeameTHU npojekat Ha 50.00 | Teopujcku ieo ucnura Ja 50.00
JlutepaTypa

P.6p. AyTop-n Hacnos N3paBay lopguHa

» Ultra-Sirokopojasni impulsni generator u CMOS Novi Sad: Fakultet tehnickih

1 [Radi¢, J. . - 2014
tehnologiji [doktorska disertacija] nauka
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
2 |Razavi, B. Fundamentals of Microelectronics, (3rd Edition) Wiley 2021
3 |Razavi, B. Ez%gﬁ;sign of Analog CMOS Integrated Circuits, (2nd McGraw-Hill Education 2017
4 [Chen, W.-K. The Circuits And Filters Handbook, (2nd Edition) CRC Press 2003
5|Sedra, A. S. Microelectronic Circuits, 5th ed. greev;SYork: Oxford University 2004
6 [Baker, R. J. CMOS Circuit Design, Layout, and Simulation New Jersey: Wiley-IEEE Press | 2008
7 [Desnica, V. Projekovanje elektronskih kola pomoc¢u racunara E;J:(:ad: Fakultet tehnickin 2007
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HactaBHu npegmet

Oanaxa npeamera  25.BMINIT Teopuja nHcpopmaumja 3a BeLUTauKy UHTENUIEHLU]Y Y

p— p buocuctemmnma

Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet
E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet

EAI - BewwTauka uHtenureHumja n mawumtcko yvewe (MAC), N36opHu npeamet

Yxa Hay4Ha, yMeTHU4YKa OAHOCHO

TenekomyHuKaumje n obpaga curHana
CTpy4Ha obnact Y v paa

HacraBHwuk/um: LLikopuh P. Tamapa, BaHpeaHu npodecop
Bpoj yacosa akTuBHe HacTase
Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 2.00 0.00 0.00
[MpeameTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

O6pa3oBHU LI je 0cnocobuTu CTyAeHTe Aa NpUMEeHe ancTpakTHe Teopujcke KOHLIeNTe MeToAa 13 Teopuje uHdopmauumja npunarofeHe
orpaHuyersrma GnomMeanLMHCKNX CUrHana y unrby yHanpefera nepdopmaHcn bBuoMeanuUmMHCKMX annukaumja 6asmpaHnx Ha BeLUTauKoj
MHTEenureHuuju.

Mcxop npeameta

CtyneHTn he 6uTn ocnocobrbeHn Aa Ha peanHuM cUrHanuma npouekyjy pasnuunte metoae u3 obnactu Teopuje uHdopmaumja un
ncnutyj moryhHocTu yHanpehewa nepgopmaHcu Mogena MalMHCKOr yYera HaMeweHUX 3a ANjarHOTUKY M NPOrHOCTUKY PETKUX
oborbera, Koja cy orpaHuyeHa manum 6a3ama nopgataka. CtyneHTn Tpeba Aa naeHTUdUMKYjy, objacHe u npoueHe ynory metoaa
Teopuja nHdopmaLmja y annmkauujama BeluTayke MHTeNUreHuuje y agpactay.

Cappxaj npegmeTa

Teopwujcka HacTaBa:

MHdopmaumje n mepa 3a konunymHy nHcopmaumje y bnocnctemmma — entponuja: Kolmogorov-Sinai, Eckmann-Ruelle, anpokcnmaTtusHa
eHTponuja, eHTponujcke moandurkaumje, GUHaprM3oBaHa eHTponuja 1 keH ogHoc npeMa 6uHapHoj, Shannon, Rényi, Copula eHTponuja.
3aBMCHM 1 He3aBWCHM NpoLecu — Mepa npeHoca nHdopMauumja usMehy npoueca, yHakpcka eHTponuja, TpaHcdep eHTponuja. MpumeHa
KofoBawa Ha BuomepmunHCKe curHane. Teopujcke OCHOBE W MPUHLMNKU NPYMEHEe HaBeAeHUX MeTOoAa y aHanman GuomeanLmHCKMX
curHana.

MpakTtuyHa HacTaBa:

MprmeHa ycBojeHor rpagmea Ha oTBOpeHUM Baszama GroMeanUMHCKUX curHana. MimnnemeHTaumja u npumeHa meToaa 3a oapefuBatrbe
Konu4mHe nHopmauumje n npeHoca nHdopmMaumja nsmehy npoueca, kKao 1 MeToaa KogoBaka OGMOMeaNUMHCKMX curHana. AHanusa n
nHTepnpeTtaumja gobujeHux pesyntata. [pakTuyHM Aeo ncnuta nogpasymesa NpPMMeEHY YCBOjEHOT rpaanBa 1 4eMOHCTPaLMjy cTeqeHor
3Haka Kpo3 uspagy v oabpaHy npojekta Ha OTBOpeHWM Bazama GrnomeanLMHCKUX curHana.

MeToge n3sohera HacTase

KnacuyHa npepaBatra y3 noBpemeHy ynoTpeby myntumenunjanHux cagpxaja. CtyaeHtTn he 6uTv noactakHyTH Ha camocTanaH
UCTpaxwuBadku paj y kojuma he npumernBaTU cTeyaHa 3Haka Ha Npefasakuma Ha peanHe 6UOMEAMLMHCKU CUrHane OoCTynHe y
oTBOpeHUM Gasama nogartaka.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBe3Ha | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
OpbpaHa npojekTHor 3agaTka Oa 30.00 | KonoxBujym Jla 35.00
KonokBujym Ja 35.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3pnasay FoaunHa

1 [ Gatlin, L. Information Theory and the Living System Columbia University Press 1972

2 [Sanei, S., & Chambers, J. A. |EEG Signal Processing and Machine Learning Wiley 2022

3 Eamgrahh N., & Mohanty, S. Brain Computer Interface CRC Press 2023

4 |Guiasu, S. Information Theory with Applications McGraw-Hill 1977

5 |Cerutti, S., & Marchesi, C. Advanced Methods of Biomedical Signal Processing IE.EE Pr_ess Ser!es n 2011

Biomedical Engineering
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HactaBHu npegmet

OsHaka npegmeta  25.BMIM2E ,D,I/IjaFHOCTVI‘-IKe Bmsyenmsaumje
ECMNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet

EAI - BewwTauka uHtenureHumja n mawumtcko yvewe (MAC), N36opHu npeamet

Yxa Hay4Ha, yMeTHU4YKa OAHOCHO

TenekomyHuKaumje n obpaga curHana
CTpy4Ha obnact Y v paa

HacraBHwuk/um: Lserso b. Onueepa, BanpeaHu npodecop

Jakosrbesuh M. Hukwa, BaHpeaHu npodecop

Bpoj yacoBa akTuBHe HacTase

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnoeu Hema

Ycnos: Hema

Linre npegmeTa

YnosHaBake ca TeXHMKamMa BU3yenusaumje opraHa, Tkvea, M3NONOLIKMX N MeTabonuuknx npoueca y MeauLMHCKO] ANjarHOCTULN.
YnosHaBawe ca MoryhHocTMMa WHTerpauuje nogartaka v NpUMeHe TeXHWKa MaLLUWMHCKOr yyerba 3a payyHapCKyW NOTMOMOTHYTY
AnjarHocTuky. TexHuKe ynpasrbakwa nogauuMma y cnyyajy obumHux nogartaka (Big Data).

Mcxon npegmeta

Y okBupy Kypca ctygeHTn he ctehu 3Hawa 0 TeXHWKama Koje ce KOpUCTe Y MeAMLUHCKO] AnjarHoCTUUM 3a BU3enusauujy cneunguyHmx
MOPMOOLLKMX, PYHKLIMOHAIHMX N MeTabonM4YKnx kKapakTepucTuka opraHa v Tkvea. Takofe, ctyaeHTu he ce ynosHaTtu ca noctojehum
HauynMHMMa MHTerpaumje nHdopmaumja ca pasnuyMTuX MoganuteTta n MoryhHOCTMMa HUXOBE NMPUMEHE Y pavyHapCku NOTNOMOrHYTO]
AnjarHoCcTuUN.

Cappxaj npeameta

Teopujcka HacTaBa: TeOpujcKe OCHOBE pas3nUYMTUX TeXHUKa BU3yanusauuje opraHa v TKMBa y MeOULMHCKO] AnjarHocTuum -
BM3yernun3auuja KpBHUX CyAoBa, BU3yenusaumja kapakTepucTika opraHa 1 TKuBa TEXHUKOM nepdysuje - Bu3yenunsaumja kapakrepuctmka
opraHa u TKMBa TEXHUKOM Audy3nje, Bu3yenusaunja metabonura, Busyenusauunja mopdonorunje n dyHkumje cpyaHor muwuvha un
BU3yenu3auuja MoxgaHe akTuBHocTw. Mopen Tora y okBMpy Teopujckor Aena cTyaeHT he ce yno3Hatu ca moryRHoCTMMa uHTerpaumja
nogartaka ca panMunTMX MoganuTeTta pasfuMynTMX HMBOA M PasnMUUTMX ckana n MoryhHOCTMMa HWXOBE MPUMEHa y payvyHapcKu
NOTNOMOTHYTOj AWjarHOCTULM KPO3 TEXHMKE ynpaBrbawe 0OMMHUM TokoBUMa nopataka (Big Data).

MpakTnyHa HacTaBa: obyxBaTa yno3HaBH-e ca reomeTpujom MeauuuHckux 3[/4[1 nogataka n kKapakTepucTUYHUM napameTpumMa 3a
pasnuuuTe mMoganuTeTe n pasnuynTe TEXHUKE CHUMaka, AMHAMCKMM TeXHWKaMa akBM3uumje Kao U HeKuM of nocTtojehux anaTa 3a
aHanuay 4[1 ctyavja, ynosHaBame ca TeXHVWKama ekcTpakumje nogaraka of MHTepeca u hopMupame pasnuunTx mana of uHTepeca y
MeAMLMHCKO] AnjarHocTuum (nepdysnoHe mane, andysnHe mane, mane MoxaaHe akTUBHOCTM). YNpaBrbawe 06UMHUM TOKOBMMA U
KOMMITEKCHUM CEeTOBMMa MeAULMHCKMX nogaTka ykrbydyjyun 3[/4[] ceToBe nopataka y OKBMpY MPKTUYHOr aena obpahyje ce Ha
npumepuma n3 nocrtojehe npakce.

MeToge n3Bohera HacTaBe

MpepaBama, padyHapcke Bexbe

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
OpbpareHe padyyHapcke Bexbe Na 30.00 | Yemenu neo ucnura Jla 40.00
MpeameTHW(NpojeKTHW)3agaTak Oa 30.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1|Preim, B., & Dirk Bartz, D. Vlsugllzgtlon in Medicine-Theory, Algorithms and Morgan.Kaufmann.Publlshers i1 5007
Applications an Imprint of Elsevier
Gillard, J. H., Waldman, A. D., | Clinical MR Neuroimaging Physiological and . . .
2 & Barker, P. B. (Eds.) Functional Techniques Cambridge University Press 2010

Weissleder, R., Ross, B.,

3 [Rehemtulla, A., & Gambhir, Molecular imaging: Principles and practice People’s Medical Publishing

2010
s House

Sonka, M., & Fitzpatrick, J. M. |Handbook of Medical Imaging. Volume 2, Medical

4 (Ed.) Image Processing and Analysis: [Part 1, 2] Bellingham-Wash.: SPIE Press | 2000
5|Marz, N.. & Warren, J. Big I_Data: Principles and best practices of scalable New_Yo_rk: Manning 2015
realtime data systems Publications
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HactaBHu npegmet

OsHaka npegveta  25.E1IEP NcnutnBama €lIeEKTPOMarHeTCKmnX rnosba
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

MRO - Mepetbe n perynauunja (MAC), N36opHu npegmeT

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

Teopujcka enekTpoTexHuka
CTpy4Ha obnact

HactaBHwuk/uu: hypuh M. Hukona, PegosHu npodecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 3.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Wcnutusara enektpomarHeTckmx (EM) noma noctajy cBe BaxHwja 1 HEOMNXOAHWja y HacTojakbMMa Aa Ce NPOLEHN HUBO U3MOXEHOCTH
okonuHe v nonynaunje EM norbuma, y pasnuuutum cutyaumjama. Linre npegmeTa je ynosHaBawe v CTPYYHO ocnocobrbaBarke Mnagux
Konera y goMeHy ncnutusawa EM nosrba n3 oncera HejoHu3syjyhux 3pademna. lMpukasom n aHannsaom metogonoruvje ncnutmeawa EM
nosba, Konere cTudy HoBa M nNpoAdyb6rbyjy noctojeha 3Hawa 0 MeTofama UCNUTUBaKA, y LUWIby Npolunpera noctojehnx Hay4yHux u
UCTpaxmnBaykux casHawa o camum EM norbmma, ytuuajuma Ha bnucke objekte, edpektuma manarawa EM norsuma, HuxoBum
noTeHuujanHUM 34paBCTBEHMM YTULAjuMa, Kao U HEONXOAHOCTU MNpeBeHumnje 1 3awTuTe oA nanarawa EM normuma.

Mcxon npegmeta

Y okBMpy OBOT MpeaMeTa, Kpajiu ncxod obpasoBama jecte CTulame 3Hama 1 pasBujake CMOcOBHOCTM Korera, Aa Kpo3 caMmocTanaH u
TUMCKKN paj, Npumemyjy, ycaspluasajy n passujajy metogonoruje ncnutnsawa EM norsa, y cmucny mopenosamna, npopayyHa v
mMepera HMBoa. HayyHvuM v nctpaxmBaykum akTMBHOCTMMA Yy NpeaMeTHoj obnacTtu, konere he 6utn y moryhHocTn fa npowmpyjy
TEXHOMOLLKEe OCHOBE 3a CamO UCNUTMBAaHE, NPUKyNIbamwe, cuctematusaunjy n obpagy nogaraka ucnutuamwa. TMe ce noamke HUBO
eKcrnepTcKe NoapLUKe aHanuan n pellasaky npobnema y oBoj obnactu, a 4OAATHO ce oTBapajy HoBe MOryhHOCTU NoApLUKe U ApYrim
ekcnepTvMa, NOroToBO M3 AOMEHa 34PaBCTBEHE N eNVAEMUONOLLIKE 3aLUTUTe Of eBEeHTYyalHnX puanka nanaraka EM normsuma. Kpos cBoj
Hay4YHU N UCTPaXMBaYKM paa y npeameTHoj obnactu, konere cy y MoryhHOCTM Aa Aajy 3HadajaH gonpuHoc u 6yayhem pasBojy u
UMnnemMeHTaumnju HOBMX TEXHOMOrnja 3a KOHTUHYanHo u cuctemMaTuyHo ncnutmeawe EM nosa.

Cappxaj npegmeta

Y okBupy npeameTa je npeasufieHo Aa ce Konerama nsnoxe Heka of nocTojehux casHawa n3 06nacTi peneBaHTHUX 3a UCNUTUBAaHA
EM norba. NMnaHupaHo je aa ce nokpujy cnegehe obnacrtu:

A) Teopujcka HacTaBa:
1. ogabpaHa nornaerba Teopujcke aHanuae EM norba,
2. meTogororuje npopavyHa, Mogenosara 1 ucnutusarwa EM norva:

* aHanUTU4Ke N HyMepuyke MeToe MOAenoBaka 1 npopayyHa,

* MpYMeHa copTBEPCKMX anaTa 3a Moaenosake 1 npopadyH (COMSOL, CST Studio...),
* MEpHU cMcTeMu 3a Mepetrse HnBoa EM nomba,

* H(popMaLMoHe Mpexe 3a ncnutmearwe EM noma,

3. HOpMaTUBHM aKTW 1 3aKOHCKa perynatusa y JOMeHy ucnutmeawa EM norea,
4. opabpaHa nornaerba 3a NpoLeHy MepHe HECUrypHoOCTK y obnactu ncnutmsawa EM noma u
5. 3axTeBU peneBaHTHUX CTaHAapaa 3a ucnutneamwa EM nosba.

B) MpaktuyHa HacTaBa:
1. pelaBar€e NpakTU4HKUX NpUMepa ca npopavyHumMa u mogenosawem EM norba:

* MPYMEHa aHanUTUYKNX 1 HYMepPUYKUX METOZE MOAENOBaka M NpopadyHa u
* npuMepu ca ynotpebom copTBEpCKMX anaTa 3a Moaenosake 1 npopadyH (COMSOL, CST Studio...).

2. npumepu ogpehvBarka MepHe HECUTYPHOCTY Kof Meperse HuBoa EM norba
MpeaBuheHo je ga ce Aeo HacTaBe O4BMja aHraXxoBaweM Korera Ha caMmoCTanHOM CTyAMWjCKOM UCTpPaXXMBa4ykom pag y nNpeamMeTHO)

obnactu. OBaj pag 6w, nopen akTMBHOCTU Ha MeToponoruju ucnutneawa EM noma, o6yxBaTno n akTMBHO npaherwe NpuMapHuxX
Hay4YHMX M3BOpa, opraHu3aumnjy u nssofere ekcnepMmeHaTa, kao U NUcakwe HayyHor paja u3 npegmeTHe obnacTtu.

MeToge n3ssohera HacTase

Y okBupy npegmeTa npumemryjy ce cnegehe metoge: 1. npegaBsara — n3narawe TeOpUjcKor Aena je nponpaheHo n oarosapajyhum
npumepumMa Koju gonpuHoce 6orbem pasymeBarby U €BEHTYanHOM pasjallery MojeanHNX AefnoBa rpagmnea, 2. KOHCynTauuje — nopeg
npefasamwa PefoBHO Ce ofpXxasajy u KoHcynTaumje, 3. nomoh npu nabopatopujckom pagy v 4. CTYANCKM UCTPaXnBaykn pag —
npoyyaBajyhu Hay4YHe Yaconuce n ocTany nutepaTtypy konere cy y MoryhHOCTM Aa camocTanHo npoay6rbyjy rpaavMeo ca npeaaBatba.
Y3 paa ca npeaMeTHNM HacTaBHUKOM Konere ce ocrnocobrbasajy 3a camocTarnHo nucame Hay4YHUx pagosa.
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OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
CemuHapcku pag Oa 50.00 | Ycmenu zieo ucnura Ja 50.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1 [Monoswuh, B. EnexktpomarHeTtuka Beorpag: pafheBnHcka kibura 2004
Electromagnetic Fields: Principles, Engineering New York : Nova. 2013, ISBN
2|Kwang, M.H. Applications and Biophysical Effects 9781624170638 2013
3lycem Evaluatlgn of Measure'men't Data — Guide to the JCGM 100:2008 2008
Expression of Uncertainty in Measurement

Oatym: 13.10.2026 CtpaHa 28



AS ST, YHUBEP3UTET Y HOBOM CALY, ®AKYNITET TEXHUYKNX HAYKA
) ),
&g

s .ﬁ'&% 21000 HOBW CAJl, TPI LOCUTEJA OEPALJOBUTA 6

LR .

'wope :;\6,:5"' Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje
AN

HactaBHu npegmet

OsHaka npeameta  25.E2521 yl'lpaBJ'baI-be NOCJI0OBHUM MnpouecnmMma
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E20 - PauyHapctBo u aytomatuka (MAC), N36opHu npeamet
MRO - Mepetbe n perynauuja (MAC), N36opHu npegmeT

Yxa Hay4Ha, yMeTHU4YKa OAHOCHO

MpMereHe padyHapcke Hayke 1 MHGopMaThKa
CTpy4Ha obnact P pasyHap Y thop

HacraBHwuk/um: 3apuh M. Mupocnas, PegosHu npodecop

MeaHosuh B. [iparaH, PegosHu npodecop

Bpoj yacoBa akTuBHe HacTase

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 3.00 0.00 0.00
lMpeameTn npegycnoeu Hema

Ycnos: Hema

Linre npegmeTa

YnosHaBake CTyeHaTa ca KoHLenTMMa NoCnoBHMX npoLeca.

CTuuake 3Hama ¥ BelTMHa U3 JoMeHa copTBEepCcKe MoApLUKe 3a ynpasrbake MOCMOBHUM MpouecrmMa, Metogama U TexHukama
MofernoBaka pagHUX TOKOBA, NMOCMOBHUX NpoLeca U Kopeorpaduja npoteca.

OconocobrbaBare CTyAeHaTa 3a NPojeKToBake CIOXEHNX COPTBEPCKUX pellera Koja ce Gaanpajy Ha pa3Bojy AeTarbHUX (POpManHmx
mogera npoueca 1 cucteMmimMa 3a yrnpasrbakbe MocNoBHUM MpoLecumMa.

Mcxon npegmeta

HakoH ycneLuHo 3aBpLUeHOr Kypca CTyAeHT je y CTakby Aa CamMoCTarnHo:

1. Pasyme n npumetbyje KOHLENTe ynpaBrbaka NOCIIOBHUM NPOLIECUMa Y NPOjeKToBaky COPTBEPCKMX cucTeMa

2. Cneumnduumpa popmanHe mogerne NoCrnoBHUX NpoLeca HeKOM of, cTaHaapAHux HoTauuja (BMMH)

3. imnnemeHTnpa cneumduunpaHe Moaene y codpTBepckum cuctemmma 6asvpaHe Ha cuctemuma 3a ynpasrbake NMOCHOBHUM
npouecuma

4. Bpwun aHanuay, cumynaumjy n yHanpefere NocnoBHMX npoweca.

Cappxaj npegmeta

Teopujcka HacTaBa (NpeaaBaha):

Tokom npepaBawa CTyAEeHTn ce ynosHajy ca BUTHUM KoHUuenTUma y npe,umeTHoj obnactu. MpenaBara Cy pasJsioxeHa no Jfiorm4Ho
opraHM3oBaHUM UennHama.

Mojam nocnosHMX npoueca. MeTpu-mpexe, NpeacTaBrbarke rpacmykum eneMeHTMmMa u MatemaTuakum mogenom. Mpowmnpetwa Metpu-
Mpexa. MogenoBake NocrnoBHWx npoueca. iMnepaTtneHu 1 geknapatueHu mogenu. BINMH, OLP. Ynpasmsawe pecypcuma. AHanusa u
BepudmKaumja nocnoBHUX npoueca. MocnosHu npouecu 1 obpacum gusajHa. Cumynaumja n Tectupare NocnoBHMX npoueca. Cuctemu
3a ynpaBrbake NOCOBHUM npouecuma. Anatu 3a Hagrnegawe M agMUHUCTpaunjy nocnosHux npoueca. CtaHgapausaumnja y
ynpaBrbaky NOCMOBHUM MpoLecuma.

MpakTuyHa HacTaBa (Bexbe):
CTyOeHTM TOKOM BEXOM 1 KPO3 camocTariHu paj Ha NpeaMETHOM MPOJETKY NMPUMERLYjY KOHLeNTe U3NoXeHe Ha npeaaBamwuma. N36op
pafHUX OKpYXeHa U anarta ce TOKOM BpeMeHa npunarohasa Tako Aa npatu Tekyhe TpeHgose y UT nHayctpuju.

MpenaBara npyxajy NoTpebHy TeopumjcKy NOAMOry U pasyMeBatba Kiby4HWX KOHLenaTta, oK Ha Bex6ama CTyAeHTM, Kpo3 NpeamMeTHH
npojekart, caBnagaBajy anate u TeXHWUKe 3a ycnellaH pasBoj 1 onTrMM3auujy NpoLecHUX Moaena v annvkauuvja koje umnnemeTmpajy
Takse mMogerne.

MeToge n3Bohera HacTaBe

Mpepasatwa; PauyHapcke Bexbe; KoHcyntaunje. Wcnut je yemenu. OueHa ncnuta ce hopmmnpa Ha OCHOBY ycriexa ca nabopaTopujcKmx
BEXOM 1 ycMeHor ncnuTa.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
lMpegmeTHW npojekat Ha 50.00 | Yemenu neo ucnura Ja 50.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3paBay [oguHa
1 Van der Aalst, W. M. P., & Modeling Business Processes: A Petri Net-Oriented MIT Press 2011
Stahl, C. Approach
2 |Van der Aalst, W.M.P. Process Mining: D|sc_overy, Conformance and Springer 2011
Enhancement of Business Processes
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
3 |Weske, M. Business Proces§ Management: Concepts, Berlin: Springer-Verlan 2012
Languages, Architectures
4 [3apwuh, M. CuncTtemu 3a ynpasrbake NoCMoBHMM npoLecrnma Hosu Can: dakynrer 2018
TEXHUYKMX HayKa

5 |Freund, J., & Riicker, B. S:ﬂa’\ll-ufe BPMN: With introductions to CMMN and Camunda 2016
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HactaBHu npegmet

OsHaka npeameTa  25.EK522 KomnijepCKa |3|/|314ja
ECNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet
EAI - BewwTauka uHtenureHumja n mawumtcko yvewe (MAC), N36opHu npeamet
F20 - Annmauuja y naxersepctay (MAC), N36opHu npeamet

IF2 - ndpopmaumonu nnxerwepuHr (MAC), M36opHu npegmet

Yxa Hay4Ha, yMeTHU4Ka 0 AHOCHO

TenekoMyHuKaumje n obpaga curHana
CTpy4YHa obnact Y b paa

HacTtaBHuk/umn: Bpkrbay H. BpaHko, BaHpeaHu npodecop

Bpoj yacoBa akTuBHe HacTase

Teopujcka HacTaBa Bexbe OOH CnpP Octanu yacosu
3.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnoeu Hema

Ycnos: Hema

Linre npegmeTa

PasymeBate 1 npernea dyHaaMeHTanHMX NpuHUMNAa KOMMjyTepcke BU3Wje M HanpegHUx TexHWka gurutanHe obpane cnuke;
YnosHaBawe ca caBpeMeHuM meTogama M3 oBe ob6nacTv nNpeko HeKonuko npojekaTta. AHanu3a npobnema pavyHapckor Buaa u
AeMOHCTpauvja Ha4yMHa 3a HUX0BO peluaBawe. OBrnagaBame TEOPUjCKUM NPUHLMNNMA U NPAKTUYHUM BeLITMHaMa Koje omoryhasajy
ocMuLLIbaBake, peanusaumjy n yHanpefusare KapakTepucTvka cuctema padyHapckor Buga. Passujale cnocobHoCTH 3a nnaHupame,
npojekToBawe 1 Bepudukaunjy cuctema Komnjytepcke Bu3nje pasnuumte HameHe.

Mcxon npegmeta

OBnapaBare caBpeMeHUM MeToama KommjyTepcke Busmje. MNonasHuum cTudy cnocobHOCT pa3ymeBaka KoHuenarta u MeToga koje ce
KOpUCTE Y KOMMjyTePCKOj BU3Mj U MOTy Ja NPUMEHe YCBOjeHa 3Harba Kpo3 camocTarnHy peanusauujy cuctema 3a KoMnjyTepcky Busujy ca
pas3nMunTUM HMBOMMa crioxeHocTn. OcnocobrbaBame 3a aHanu3y 1 CMHTe3y oarosapajyhux anropMtamckux nocTynaka, carnefaBarse
aKTyernHux naeja y obnactv v jeqHoCTaBHO NPOLUMPYBak-E 3Hawa Aarbum pagom Ha ogpeheHom npobnemy. CnocobHocT Aa ce objacHe
1 NpenosHajy NpefHOCTM U MaHe pasnuuuTMX NPUCTYNa Koju ce KopucTe 3a peluaBake npobrnema padyHapckor Buaa, AUCKyTyje U
UcnuTyje NoHalwake cucTema U MMNNEMeHTUpajy HoBe pyHKLMOHanNHoCTW. HactaBak pajga Ha KOHCTPYKUMju 1 yHanpefhusawy
TeXHUYKMX CUCTEMa KOju ce ocnakbajy Ha nepuenuuju okpyxewa nyTeM pavyHapckor Buaa.

Cappxaj npegmeTa

PasymeBate rmaBHMX KoHLenaTta u HanpegHUx meTtoda Komnjytepcke Busuje. MNpenosHaBake 06MMKa U MaLINHCKO y4yere Y
KOMMjyTepPCKOj BU3NjN.

Teopwjcka HacTaBa: YBof Yy knace 3agartaka y KommnjyTepckoj Busnju. Obpaga BuwieamMMeH3noHanHmx curHana cnvke. FeomeTtpujcke
TpaHcdopmaumje. KoHCTpykumja obenexja, AeTekumja KIby4HUX Tavaka, ynapvsare Kiby4Hux Tadaka, RANSAC. MmobanHu v nokanHu
peckpuntopu cnuke (GIST, LBP, SIFT, SURF, ORB). lNlaHyaHu kopgoBu. MocTu3akwe MHBApUjaHTHOCTM Ha poTauujy, pasmepy u
MHTEH3UTeT ocBeTrbaja. MynTupesonyumoHa penpeseHTauvja u aHanusa cnvka. Kapakrepusauwmja tekctypa n nsnua (Flaboposu
dwunTpu, Zernike dpyHkumje). KoHuenTn GuonoLukor BUaa n orpaHnyera rbyAckor BUsyenHor cuctema. MapkoBrbeBa criyyajHa norea u
npoctopHu npouecn, GLCM. JlnHeapHu n HennHeapHn onepaTopu CIMKe U HUXOoBe anpokcumauuje. IHTerpanHa cnuka n uHTerpanin
xuctorpam. Manupare Tekctypa. [NapameTapcko n HenapameTapcko MoAernoBake no3aauHe. OnTumanHe (HayveHe) penpeseHTaumje
curHana. 3D TekcToHn, BowW mogenu, VLAD u ®uweposu BekTopu. [IBoCcTeneHn 1 jegHocTeneHn aetektopu objekarta (region proposal
networks, RCNN, Faster RCNN, SSD, YOLO). MNpo6nemu getekuuje n ectumaumje, npahewa, npeno3HaBarba, AOHOLEHa ONTUMAanHKX
opnyka, cerMeHTauuvje, pekoHCTpyKuuje 1 noborbluarka curHana, aHanuse n cuHtese cnvke. ONTuYkmM ToK 1 npoueHa aybuHe. OcHoBe
3D Busunje n dotorpameTtpuje. CuHTE3a HOBUX NpUKasa cueHe 3acHoBaHuX Ha SfM n TexHukama peHgepoBata Kopulhewem
HeypoHckux mpexa (NERF, 3D Gaussian splatting). MeTogonoruje 3a nopehete nepdopmaHcu anroputama. Komnjytepcka Busmja 3a
ocmaTtpane 3emrbe. Y 3aBUCHOCTU O MHTepecoBaka NofasHuka npeoctany cagpxaj Kypca Moxe Aa ykrbydyje Heke oA TeMa Kao LUTO
cy: vision-language mozenu, uctoppeMeHo npahewe Buwe objekarta, npobabunuctuyke metoge obpaae crnvke, HanpeaHe TEXHUKE
KoMMpecuje, BapujaLmoHe MeToae y KoMMjyTepckoj Buauju, SLAM v Bu3yenHa HaBurauuja, MHBEP3HU NPOGNEMM Y KOMMjyTEPCKOj BU3UjU,
AeTekuuja u npeno3HaBame Manux 1 TELKO YourbuBmux objekara.

MpakTnyHa HacTaBa: CodTBEPCKM anaTu U HaMeHcKe XapABepcke nnatdopme 3a KoMnjyTepcky Bu3njy. CumyrnaunoHa okpyxewa 3a
reHepucake CMHTETUYKMX Nnogataka. AHanvsa v npymeHa pasnuynTux Mogena nNimMTkux 1 Ay6oKMX HEeYpOHCKMX Mpexa y 3apjauvma
padvyHapckor Buga. Cuctemun 3a obpagy cnvke n Bugea. PasymeBare KOMMNOHEHTU creuunjanHux CMcTeMa 3a akBU3MLMjy CIuKe.
KomnjyTepcka Busnja y peanHom BpemeHy. Peanusauuvja u umnnemMeHTaumja pasnuumtux meToda U TEXHUYKUX CUCTEMa Kpo3
camocTanHe cTygeHTcke npojekte. [pakTMyHa HacTaBa nNpaTu TEOPUjCKY.

MeToge n3Bohera HacTaBe

MpenmeT ce noxaha Kpo3 cTaHAapaHe o6nuke ocTBapuBaka HacTaBe M YKIibydyje o6aBe3HO NMPUCYCTBO Ha npefaBakuma u
na6opaTopujckum BexGama. MNope caBnagaBara cagpxaja npegmeTa npefjasarba UMajy U 3afaTak Aa MOTUBMLLY Aarby CamocTarHm
paa crtyneHata. KoHcyntauuje v npunpema 3a nonaratwe Teopujckor ucnurta, ogbpaHy gomahux 3agataka v camocTtandy uspagy
npeaMeTHOr npojekta. NMcMeHn UCIUT ce Nonaxe y PeAOBHVUM UCMUTHUM POKOBUMA U HA HeMy je NoTpeBHO ocTBapuTH Hajmarse 50%
npensuheHnx noexHa; NpeaMeTHW npojekaTt ce npeaaje y Lesiocti u ycMeHo 6paHu.
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OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
LOomahwu 3apgaTak Oa 10.00 | Teopujcku feo ucmura Ja 60.00
[Oomahwu 3apaTtak Oa 10.00
MpeameTHW npojekaT Oa 20.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1|Chen, C. H., & et al. Zf‘téf;” Recognition and Computer Vision in the New |y s cientific Publishing 2025
2 | Szeliski, R. Computer Vision: Algorithms and Applications Springer 2022
3|Krig, S. Compgter Vision Metrics: Survey, Taxonomy, and Apress 2014
Analysis
4 [Aggarwal, C. C. Neural Networks and Deep Learning Springer 2018

Covariances in Computer Vision and Machine

5|Minh, H. Q., & Murino, V. learning, Synthesis Lectures on Computer Vision #13

Morgan & Claypool Publishers | 2018

6 Hansen, P. C., Jorgensen, J. |Computed Tomography - Algorithms, Insights, and Society for Industrial and

S., & Lionheart, W. R. B. just enough Theory Applied Mathematics 2021

7 Torralba, A, Isola, P., & Foundations of computer vision MIT Press 2024

Freeman, W.
8 Hazan, T., Papandreou, G., Perturbations, Optimization, and Statistics MIT Press 2016
Tarlow, D.

9 |Hartley, R., & Zisserman, A. |Multiple View Geometry in Computer Vision Cambridge University Press 2011
10 | Paper, D. Tensorflow 2.x in the Colaboratory cloud Apress 2021
11 |Kaehler, A., & Bradsk.i G. Learning QpenCV 3: Computer Vision in C++ with the OReilly 2016

OpenCYV Library
Mastering OpenCV 4: A Comprehensive Guide to
12 | Shilkrot, R., & Escriva, D. M. |Building Computer Vision and Image Processing Packt Publishing 2018
Applications with C++
13 |Journal International Journal of Computer Vision Springer 2025
14 | Journal IEEE_ Transactions on Pattern Analysis and Machine IEEE Standards Association 2025
Intelligence
15 | Bpkrbay, b. MaTtepwjanu ca npepaBana Hosu Can: dakynrer 2025

TEXHUYKNX Hayka
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HactaBHu npegmet

OsHaka npeameTa  25.EK541 MobunHe KOMyHl/IKaLI,I/Ije
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Hapanuuh M. MunaH, BanpegHu npodecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 1.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

OBnapaBatse KOHLENTMa HanpegHUx TeXHUKa npeHoca u obpage curHana y MobunHoM paamo-oKpyxXeHsy.

Mcxon npegmeta

PasymeBatse npupoge BULWEAMMEH3NOHOT DeAVHT KaHana v NpeaHOCTM NojeAMHUX TeXHUKa npeHoca. Yeug y nocrojehe paguo
cucTeMe U ynpasrbatbe cnekTpoM. CnocoBHOCT npojekToBaka henujckux cucTema y3 KOHTponucaHy uHTepdepeHumjy.

Cappxaj npegmeta

Teopujcka HacTaBa: YnoTtpeba dpekBeHUujckux pecypca. lNMepcnektuBe noctojehnx/HOBUX TexHonoruja. BuwegnmeH3snonm
nponarauvoHu KaHan (onuc, kapaktepusauuja n mogenoare). [peHoc kpo3 kaHane ca deanHrom. NpeHocHe TexHuke 3a ybnaxasarbe
denuHra (OFDM, SS/RAKE, aganTtvMBHa ekBanusauuja, BULeKopUcHuYKka aetekuuja, gaueepcutn, MIMO, MpocTtopHo-BpeMeHcku 6ok
kopoBsu.) henujcku cuctemu (ppeKkBeHLMCKO NNaHnparwe, nHTepdepeHumja n3 UCTor kaHana, npocnefusare, noseharwe gomerta n
KanauuTeTa).

MpakTuyHa HacTaBa: CuMynaumja kaHana 1 paguo npeHocHux TexHuka y MATLAB/Simulink okpyxetby.

MeToae n3Bohera HacTaBe

MpenaBara, ayaMTopHe, padyHapcke u nabopartopujcke Bexbe.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
Opn6patseHe naGopatopujcke BexGe Ja 20.00 HHCM?HH JIe0 UCTHTA - KOMOMHOBAHHU 3a/1a1U U Jla 70.00
Tect fa 10.00 =PI
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa

Academic Press Library in Mobile and Wireless
Communications-Transmission Techniques for Digital |Elsevier 2016
Communications

Wilson, K., Wilson, S., &
Biglieri, E.

RN

MIMO Wireless Networks -Channels, Techniques and
2 | Clerckx, B., & Oestges, C. Standards for Multi-Antenna, Multi-User and Multi-Cell | Elsevier Ltd. 2013
Systems (2. Ed.)

Kluwer Academic Publishers,

3 [Stuber, G. Principles of Mobile Communication B 2017
oston
4 |Webb, W. Wireless Communications - The Future John Wiley & Sons 2007
5 Simon R.Saunders, & Antennas. anq Propagation for Wireless John Wiley & Sons 2007
Aragon-Zavala, A. Communication Systems
6 [Durgin, G. D. Space-Time Wireless Channels Prentice Hall 2003
7 |Rappaport, T. S. \el\greless Communications — Principles & Practice, 2nd Prentice Hall 2002
8 | Goldsmith, A. J. Wireless Communications Cambridge University Press 2005
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HactaBHu npegmet

OsHaka npegmeta  25.EK554 KorHuTuBHU pagvo
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

EAI - BewTayka uHtenureHumja n mawmHcko yvewe (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Hapanuuh M. MunaH, BanpegHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 1.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Yno3HaBake ca OCHOBHUM KOHLENTMMa NaMeTHOr paguja Koju cBoj pag npunorofjaBa noctojehoj cutyaumju y okpyxewy. Ctuuamwe
OCHOBHUX 3Hatba O HEOMXOOHUM erleMeHTMMa KOTHUTMBHOI paauja: AMHaMu4koj ynoTpebu cnekTpa, ocrylKuBawy eMmucuja un
codTBEPCKO] (NporpamabuHor) nMnnemeHTauuju paano-npumonpenajHuka.

Mcxon npegmeta

HakoH ycneluHor 3aBplietka npeameTta, cTyaeHT he mohu ga: ob6jacHM KOHLENT N apXMTeKTypy nameTHor (KOTHUTWBHOT) paawja;
naeHTudukyje nocrtojehe cucteme M pacnonoxunsy TexHonorujy; kopuctn SDR nnatdopmy 3a nmnnemeHTaumnjy npyuMmonpenajHuka;
Ca4yMHM KOTHUTUBHM MpuMonpenajHNK ca ocHOBHoM dyHkunoHanHowhy; ogabepe oarosapajyhe anroputme 3a peanvsaunjy
nojeaMHavyHuX YHKUMOHaNHMX Aenosa.

Cappxaj npegmeta

Teopwjcka HacTaBa: OCHOBHM KOHLIENTU NameTHOr (KOrHUTuBHor) paauvja. CodTBepcku aeduHmucaH paamo kao nonasHa nnatdopma 3a
KOTHUTUBHM pagmno. [ponaraunoHa orpaHuMyerba Be3aHa 3a KOTHUTUBHW pagmno. Hagrnepgawe n ynotpeba cnekrpa. Apxutektypa
KOrHUTUBHOT paauja. TexHuke nsberaBara UHTEPGEPEHLMje Npu napanenHoM pagy. KanaumTteTt KorHutuBHe paguo mpexe. OCHOBHM
acnekTu fouupara 1 Manupara pagno OKpyxera.

MpakTuyHa HacTaBa: MimnnemeHTaunja npyuMonpeaajHMka U KOrHUTUBHUX anroputama kopuwhewem nporpamabunHux COP YCPI
ypehaja y3 codptBepcky nogpwky MATIIAB n T'HY Paguo okpyxema.

MeToge n3Bohera HacTaBe

MpepaBama, pavyHapcke 1 nabopartopujcke Bexbe. MiHavBuayanHn pag (MCTpaxuBara 1 NPOjeKTH) U aKTUBHO Y4eHse.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
OpbpareHe nabopaTopujcke Bexbe Ha 20.00 | Teopujcku €0 ucnura Ja 30.00
MpeameTHW npojekaT Oa 50.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa

1 |Fette, B. Cognitive Radio Technology, 2nd Ed. Academic Press 2009
Sithamparanathan, K., & Cognitive Radio Techniques: Spectrum Sensing,

2 Giorgetti, A. Interference Mitigation and Localization Artech House 2012
Kalidoss, R., Bhagyaveni, M. I . . . .

3 A. & Vishvaksenan, K. S. Cognitive Radio - An Enabler for Internet of Things River Publishers 2017
R. Kanthavel (Ed.), K.
Ananthajothi (Ed.), S. Artificial Intelligent Techniques for Wireless .

4 Balamurugan (Ed.) and R. Communication and Networking John Wiley & Sons, Inc. 2022
Karthik Ganesh (Ed.)
Biglieri, E., Goldsmith, A. J.,
Greenstein, L. J., Narayan B. N - . . . .

5 Mandayam, N. B., & Poor, H. Principles of Cognitive Radio Cambridge University Press 2013
V.

6 [Setoodeh, P., & Haykin, S. Fundamentals of Cognitive Radio John Wiley & Sons 2017
Singh, K. K., Singh, A,, Machine learning and cognitive computing for mobile .

7 Cengiz, K., & Le, D.-N. (Eds.) [communications and wireless networks John Wiley & Sons 2020
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HactaBHu npegmet

OsHaka npegmeta  25.EK536 TexHuke KogoBaH-a
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Mura . AnekcaHpap, Banpeann npodecop
Oenuvh 0. Bnago, PeposHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

YnosHaBame ca TexHUKaMa KofoBaka 1 eKofaoBarka

Mcxop npeameta

Cnoco6bHocT Kopuwwhena caBpeMeHunx nocTynaka 3allTUTHOr KogoBaH-a.

Cappxaj npeameta

Teopwujcka HacTaBa:

OCHOBHU MPUHLMNN 3alWUITUTHOT KOAOBaka M HUXOBA NPUMEHA y CaBPEMEHMM KOMYHMKaLMOHUM cuctemuma. Tpenuc KOgoBu u
KopgoBaHa MoAynauuja: GuHapHu 1 HebMHapHW CUrHanm, curHanHe KoHcTenauuje, peleTke, NapTMUMOHNCae CKyna curHana, Tpenuvc
KoJoBaHa mMopaynauuja u utTepaTMBHe TEXHUKe AekodoBaha. bnok kogoBu: koHavyHa nosba, NONIMHOMWU HaA KOHAYHUMM NOrbMMa,
nuHeapHn 6nok kogoswu, uMknmykn kogosu, CRC kogosu, BCH n Reed—Solomon kogosu n ogroeapajyhv noctynum gekogoBaka.
CaBpeMmeHe Krace 3alITUTHUX KOogoBa, ykibyyyjyhn LDPC v nonapHe kogoBe. [MpuHUMnM peanunsauvje Kogepa u Aekoaepa u npuMmeHa
3aLlUTUTHOr KOOOBaka y MOAEPHUM KOMYHUKaLMOHUM cucTeMuma. HanpegHe u caBpeMeHe TeXHVKE 3alUTUTHOT KooBaksa 3a pasnuynTe
KOMYHMKaLMOHe N MHOPMAaLMOHe cucTeme.

MpakTnyHa HacTasa:

Ha ayoutopHum Bexbama obpafyjy ce 3agaum koju npaTte cagpxaj Teopujcke HacTaBe. AHanu3npajy ce nocTynuu KoJoBaka u
AekofoBara Tpenuc n 6rnok kogoBa, KOHCTPYKLMja n 0cobrHe CUrHanHWx KoHcTenauuja, onepauunje Hag KOHaYHWM norbuma u
NONMHOMKMA, Kao 1 MOCTYNUW AeKOAoBaHa KMacuyHMX U caBpeMeHMX 3alTUTHUX Kopgosa. Kpo3 padyHcke npumepe pasmarpajy ce
nepdopmaHce KoAoBaHUX KOMYHUKaLMOHMX cuctema, n3bop napameTtapa koga u npumeHa ogrosapajyhunx TexHuka kogoBamwa u
Agexkogoeakwa y pas3nmynTtumM KOMyHUKaLMOHUM cueHapMjmma.

MeToge n3Bohera HacTaBe

MpepaBara u Bexobe.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
[Domahwu 3agaTtak Oa 10.00 | [IpakTiyHM €0 HUCIHTA - 3aa1H JHa 30.00
OpbpaHa npojekTta Oa 55.00
[MpucycTBO Ha Npegasawuma Oa 5.00
IutepaTtypa
P.6p. AyTop-n Hacnos N3paBay lopguHa
O6paposuh, M., fasuh, [1., 3alUTUTHO KOJOBakEe ca CTaTUCTUYKUM Beorpaa: BojHom3sgasayku un
1 |Munocasrsesuh, M., Monuh, ’ 1989
npeno3HaBakem 06nvka HOBWHCKW LieHTap
J., & WeHk, B.
2 Ma\?\/x\'"'ams’ F.J., & Sloane, The Theory of Error-Correcting Codes North Holland Publishing Co. 1977
3 [Lin, S., & Costello, D. Error Control Coding Pearson Prentice Hall, Inc. 2004
Creative Commons Attribution-
NonCommercial-NoDerivs 3.0
Venkatesan Guruswami, V., . . Unported License
4 Rudra, A., Sudan, M. Essential Coding Theory https://cse.buffalo.edu/faculty/at 2025
ri/courses/coding-theory/book/
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HactaBHu npegmet

OsHaka npegmera  25.EK557 AHanusa MeanumHCKe Crike
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

EAI - BewTayka uHtenureHumja n mawmHcko yvewe (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Metposuh C. Bnagumup, PegosHn npodecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

YnosHaBawe ca HanpegHNUM meTofgama KOMMjyTepcke aHanuse MeavMuMHCKMX Cnnka. Yno3HaBawe ca OCHOBHMM MpasBuMMa passoja
MaLLUMHCKOT BMAa y MEAULMHM 1 NPYMEeHa 3Haka Ha peluaBake KOHKPeTHWUX npobnema n3 aHanvse MeguLMHCKUX Crvka.

Mcxon npegmeta

Mo3HaBatbe caBpeMeHUX anarta y aHanusm MeauuMHcKe CruKe y Luiby KBaHTUTaTUBHE U KBanuTaTUBHE aHanuae AWjarHOCTUYKMX
cHMMaka. Cno3HaBake OCHOBHMX LMIbEBA pasHMX NPUCTyNa M KOHTEKCTa aHanu3e Crvke U pasrnyynMBame ONTUMAaIHUX JOMeHa
npuMeHe nojeAnHavyHMX caBpeMeHux anroputama 3a aHanuay. MpakTUYHO UCKYCTBO y MPUMEHM CaBpeMeHUX MeToAa aHanuse
MeOUUMHCKE CNUKe Ha pearnHe AWjarHoCTUYKe MeaUUMHCKE CHUMKE.

Cappxaj npeameta

Teopwujcka HacTaBa:

MpenaBana yBoae n obyxBaTajy HEKONMKO TEOPUjCKMX TEMA KOje Ce kacHuje paspalyjy y npakTM4HOM Aeny npegMeTa Ha Bexbama u
npojekTuma.

1. YBOA4 U OCHOBHU nojMoBwu: [unjarHoctuka, MeanumnHcKa cnvka, MoganuTeTun CHUMaka, AMMEH3MOHAMNHOCT Cruke, n3oTponuja,
AVHaMnyKka cnuka, AodaTHM nogaun, vYyBawe MeAuLHCKe Cruke

2. NpumeHe aHanu3a meguumHcke cnuke: Koje npobneme pelwasa, y Koje cBpxe, AWjarHocTnyka obpaga, KBaHTUTaTUBHA aHanu3a
curHana BaH rbyacke mohu, AnjarHOCTUYKO 3akibydnBake, Npobnemu oTkpuBamwa (AeTekuuje u nokanusaumje), npenosHaBaka
(kmacundukauwmje), cermeHTaumje n permctpauunje, OCHOBHe MeToae

3. MynTuBenuumHcka aHanusa cnvke: npobnem BenvMuMHe y Crvuu, aHanusa v nupaMmupanHe npeactaBe Crvike, CNvKe geTarba;
MyNTUBENUYUHCKE obpaje crnvke n xujepapxujcka aHanusa

4. Pernctpauuja cnvke: npoMeHa nNepcnekTMBe Crnvke, ynapvisake nepcnekTiBa, reoMeTpujcke 1 CTPYKTYpHE KopecnoaeHumje, Mepere
pasnuka/cnuyHocTu uamehy crnvka, nogellaBame reomeTpuje; Aedopmauumje cnvke, AecpopmabunHa pernctpauuja

5. YBOA Y KOHBOMYLIMOHE HeyparnHe Mpexe: NPUHLMNWU paja KOHBOMYLIMOHUX HeyparHuxX Mpexa; oTKkpuBawe obenexja, cMamere
AVMEH3NOoHAaNHoCTK; Knacudukaumja cnvka n cTpyktypa; npouec obyke; objekTuBHe yHKUMje

6. MepdopmaHce n eBanyauuja mogena: lNpakTuyHy acnekTn nepcdopmaHce, npobabunucTuyke Mepe, 3aBUCHOCT Of nodaTaka; Mepe
Ta4yHOCTM MoZerna, NoCTU3ame XerbeHux nepgopmaHcy n3bopom 06jekTUBHUX Mepa; nopehere nepgopmaHcu

7. 3HavajHe apxuTeKkType mogena AyboKor yyerwa 3a aHanuady MeauHCKe crke: ApXuTekType Moaena, oAnvke MOAena v HUXoBu
enemMeHTu, NpMMEeHe pas3nNnunTUX apxuTekTypa Ha pasnuuuTe npobneme y aHanv3n MefuLMHCKE Crivke

MpakTuyHa HacTaBa:

8. Okpyxarsa 3a pa3Boj anroputama aHanmse MeavumuHCKe Crnvke

9. AHanusa npakTnyHux npobnema v KOHTEKCTa aHanu3e MeAuLMHCKe cnuke. [lvsajH cuctema 3a aHanuay MefuLMHCKEe CruKe:
AeduHuuMja ynasa u xerbeHux usnasa, nsbop anroputama

10. Mpukynreawe n npunpemMa nogartaka 3a KOHKpeTHe npobneme aHanuse meauuuHcke cnvke. Popmupare ckynosa nopaTaka,
heduHncawe aHoTalumja, ycarnawasawe aHoTauumja, ngeHtudukaumja BaHcepujckux spegHocTtm (outliers)

11. MNpakTnyHa obyka n eBanyauuja Moena v anroputaMa aHanuae MeauLMHCKe Crvke, TyMadere pesyntata obyke 1 eBanyauuje

MeToge n3sohera HacTase

AyauTopHa npefaBarba; akTUBHE pavyHapcke BexGe Ha peluaBakby peanHux npobrnema aHanuse meauumHcke cnvke y Python/Matlab
MPOrPamMCKOM OKPYXKEHsY.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
OpbpareHe padyyHapcke Bexbe Na 20.00 | KonokBujym Jla 30.00
lMpeameTHU npojekat Oa 50.00
Jlutepatypa

P.6p. AyTop-n Hacnos ZEhEE] loguHa
1 [Toennies, K. D. Guide to Medical Image Analysis Springer 2017
2 gg;lkea‘RM" Hlavac, V., & Image Processing, Analysis and Machine Vision Toronto: Thompson Learning 2008
3 |MeTposuh, B. & Boxanuh, H. |AHanu3a meamumHcke crivke: CkpunTa PakynTeT TEXHNYKUX HayKa 2025
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Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

“Prante
JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
4 II\?/I?rT:Iri}:(a\‘/ S., Liu Y., & Masinsko uéenje uz PyTorch i Scikit-Learn Beograd: Kompijuter biblioteka | 2022
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HactaBHu npegmet

OsHaka npeameta  25.EK601 Komnpecmja n onmmwaau,mja ,El,y6OKI/IX HEYPOHCKUX MpeXa
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

EAI - BewTayka uHtenureHumja n mawmHcko yvewe (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacraBHuk/uu: Cumuh B. Hukona, [loueHT
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linms npeameTa je ctuuame TEOPUJCKNX U MPAKTUYHMX 3HaHa O edMKaCHOM AM3ajHy, ONTUMU3aLmnju U NpUMeEHN BYOOKNX HEYPOHCKMX
Mpexa 3a peluaBame npobnema y cBeTy Koju Hac okpyxyje. CTyaeHT he pasymeTn caBpemeHe apxuUTekType, TEXHUKe CMatbera
CMOXeHOCTW MoAaena (nonyT KBaHTU3auwuje, NPYHWHra u AecTtunauuvje 3Hamwa), Kao U HauuMH NpuMeHe OBUX TeXHWKa Ha ypehaje ca
OorpaHvyeHM XapABepCKUM pecypcuma, ykibydyjyhu [oT u mobunHe nnatgopme. CTyaeHTn he pa3BuTu CNOCOOGHOCT Aa aHANUTUYKK
npoLetyjy CMOXEHOCT 1 pecypce notpebHe 3a pag mogena, onTUMM3Yjy MoAerne 3a pasnuuuTe JoMeHe (payyHapcku BUA, roBop,
BENVKW je3nyku MoAenn), KopucTe caBpemMeHe NporpaMcke OKBMpPE M pa3BojHa OKPYXeha, NaHnpajy u peanuayjy ekcnepumeHTanHe
npojekTe u pasymejy caBpemeHe TpeHAOBe U HanpeaHe TEXHUKE Y MaluMHCKOM U UCTpUbynpaHoM yyemy.

Mcxop npeameta

HakoH 3aBpLueTka oBor Kypca, cTyaeHT! he pasymeTy NpuMHUMNeE paja caBpemMeHnx Ay6oKMX HeYPOHCKMX Mpexa, npeno3Hajyhn n3asose
Y HUX0BOj MNNemeHTauuju. CtyaeHTn he 6Gutn cnocobHM Aa NpUMeHe TEXHWUKE ONTUMU3aLMje U KoMMNpecuje moaena kako 6u cMamunm
HEroBy CIIOXEHOCT U 3axTeBe MPUIIMKOM XapABepCKe MMMNIeMeHTaumje Kao U Aa MMMNNeMeHTMpajy onTuMu3oBaHe Moaene Ha
ypehajuma ca orpaHuyeHum pecypcuma. MNocegosahe npakTuyHe BewTWHE 3a paj ca CaBpeMEHUM MPOrpamckMM OKBUMPUMA K
pa3BojHUM OKpyxewuma. Takohe, cTyaeHTn he 6UTU ocnocobrbeHn 3a NnaHuparwe U M3pagy NpojekTHUX 3agaTtaka u mohu he ga
pasymejy caBpeMeHe TpeHAoBe U Uhu y Kopak ca farbMM pasBojeM TexXHMKa.

Cappxaj npegmeta

Teopwujcka HacTaBa:

1) Ayboke HeypoHCke Mpexe — KpaTka ucTopuja, CaBpeMeHe apxXMTeKType, N3asoBu Y UMNIeMeHTauujn 1 MoTueauuja;
2) Teopuja kBaHTU3aLUMjE;

3) pruning v peTka penpeseHTaunja Mogena;

4) pectunauuja 3Hawa — NPEHOC 3Haka ca BENUKUX MoJerna Ha Marne MoAene;

5) KOMNMEKCHOCT MoAena — XxapABEPCKN 3axXTeBU M NPOTOK NoAaTtaka y Mpexu;

6) onTumusaumja mogena 3a loT ypehaje ca orpaHMyYeHnm pecypcuma;

7) pa3BojHa OKpY>XeHsa 1 NPOrpamMcKku OKBUPY;

8) onTumMusaumja 1 Komnpecuja caBpeMeHNX apxMTeKTypa HEYPOHCKUX Mpexa;

9) onTMmMu3auuja mogena y cneunduyHUM JOMEHUMA — pavyyHapCKu BUA, roBOp, BEMWKM je31YKN MOAenu;
10) ocHOBM napanenusauuje n AMCTpuUbyrpaHor yyena;

11) 6e36eaHOCHE NpeTHE M ETUYKM acrnekTn koMmnpumosaHux Al mogena;

12) HanpegHV MeTOAMN 1 NPaBLW UCTPaXuBak-a.

MpakTnyHa HacTasa:

1) MNMocTaBrbake pa3BojHOI OKPYXKEHA;

2) yuntaBawe 6a3Hux mogena um ycnoctaBrbakwe pedepeHTHUX mepa nepdopMaHCK (Ta4yHOCT, NnaTeHumja, MEMOPUjCKN OTUCaK,
Benu4nMHa monena);

3) mnnemeHTauuja kBaHTu3auuje (post-training n quantization-aware training) n aHanu3a ytuuaja Ha nepdopMaHce;

4) npumeHa TexHuka pruning-a (CTPYKTYPHU U HECTPYKTYPHW) N peTKe penpeseHTaumje, y3 Mepere CTeneHa koMnpecuje;
5) AecTunaumja 3Haka Kpo3 0byky Marer Moaena us seher (yunTerb—y4eHuk);

6) npodmnumcare mogena — aHanu3da FLOPSs, npoToka nogartaka v xap4BepCKMX 3axTeBa;

7) onTMMu3aumja n noctaBrbake Mogena Ha loT/edge ypehaje ca orpaHnYeHuUM pecypcuma;

8) paa y caBpemMeHMUM Nporpamckvm OKBMpUMa OTBOPEHOr Kofa M anaTuma 3a Komnpecwjy/MHdeperupjy;

9) onTMMu3auuja mogena y cneundudHnM JOMeHMMa (pavyHapcku BUa, roBop, BEMUKM je3nYKn Modenn);

10) ocHOBU AUCTPUBYMpPaHOr TPeHNpaH3a;

11) peanusaumja camocTanHor NpojekTHOr 3agaTtka ca aHanmM3om nepdopMaHcy npe v nocne onTuMmsaumje.

MeToge n3Bohera HacTaBe

MpenaBana ce nssoae y3 6pojHe myntumeanjanHe PowerPoint npeseHTauuje. NMpegaBama cy npaheHa payyHapckum Bexbama, koje
npeacTasrbajy BUA NpakTUYHe HacTaee, U KoHcynTaumjama. MpegucnutHe ob6aBese obyxBaTajy caMocTanHy npeseHTaumjy ctyaeHaTa u
npeamMeTHU npojekaT y kome he CTyAeHTU NPakTUYHO PaauTU Ha ONTUMM3aUMjU U UMMNEMEHTaUMU Mogena y cneunduUYHUM JOMEHUMA.

Oatym: 13.10.2026 CtpaHa 38
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OueHe 3Harba (MakcmanHun 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
MpegmeTHW npojekaT a 40.00 | Teopujcku neo ucrnuta Jla 50.00
MpeseHTauuja Ha 10.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1|Nagy, Z. OcHoBe BeLUTauKe MHTeNUreHunje 1 MaLLMHCKor Beorpan: Komnjytep 2019
yyera oubnuoteka
2 [Murphy, K. P. Probabilistic Machine Learning An Introduction MIT Press 2022
Zhang, B., Wang, T., Xu, S., . . . .
3 & Doermann, D. Neural Networks with Model Compression Springer Nature Singapore 2024
4 Bishop, C., & Bishop, H. Deep Learning Springer 2024
5 ;a\éat_?a, M., Abdelzaher, T., Artificial Intelligence for Edge Computing Springer 2023
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HactaBHu npegmet

OsHaka npegmeta  25.EK570 rOBOpHa KOMyHMKaLI,I/Ija 4YOBEK-MallUHa
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

EAI - BewTayka uHtenureHumja n mawmHcko yvewe (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacraBHuk/uu: Oenwvh 0. Bnago, PenosHu npodecop

Ceuyjckn C. MunaH, PenosHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linre npeameTa je fa npowmvpy MynTUAMCUMNNMHAPHA 3Haka CTy[eHaTa Ha Kojuma ce 3acHMBa roBOpHa KOMyHMKaLuuja YoBeka U
mMalvHe, HagoBe3yjyhin ce Ha 3Hawa CTeyeHa Ha NPeTXoAHMM HUBOMMa cTyauja. ToBOpHe TexHonoruje, 6asvpaHe Ha BeluTaykoj
WHTEMUIreHumMjn 1 MalMHCKOM y4Yeny, omoryhasajy passoj HanpeaHux roBOpHUX HTepdejca 3a nameTHe TenedoHe, padyHape, poboTe,
nameTHe kyhe, npeBoauole u roBopHe areHte. [la 61 ce pasymene ocHoBe anropuTamMa 3a ayToMaTCKo Npeno3HaBake roBopa,
roBOpHMKA U emoLmja, Kao U 3a CUHTe3y roBopa U3 TekcTa, HEONXO4HO je AeTarbHO yno3HaTW KapakTepucTuke roBOPHOr curHana,
HEroBe akyCTU4Ke M NUHIBUCTMYKE MOAENEe C acrnekTa npoaykuuvje u nepuenuuje ropopa. Kpajwbu uurb je ga ce, nopen Teopujckor
yno3HaBama ca anroputmmmMa u apxuTektTypama, CTyaeHTu ocnocobe 3a npumeHy coTBepCKMX anaTta 3a obpafy roBOPHUX cUrHana u
pa3Boj rOBOPHUX TEXHOMOrMja, kao 1 3a NpakTU4aH paj Ha annukauujama roBopHe KOMyHUKaumje.

Mcxon npegmeta

Mo 3aBpLueTKy Kypca, CTyAeHTH Cy CnocobHM Aa, kopucTehu cTeveHo 3Hake O NPoAyKLMjU, NepLenuuju n kapakrepuctukama rosopHor
curHana, camocTarnHo aHanusupajy, passujajy n TecTupajy anroputMe MaluMHCKOr yyera 3a: 1) AyTomaTcko npeno3HaBake rosopa
(ASR), 2) CuHTesy roeopa u3 Ttekcta (TTS), 3) Npeno3HaBawe roBopHMKa U eMoLMja y roBoOpY.

OBa cnocoBHocT obyxBaTa nNpakTU4He BeluTuHe 3a: (1) pa3Boj 1 NpUMeEHyY FOBOPHUX TEXHOMOTWja, (2) cHUMawe 1 obpagy 6a3a roBOpHUX
curHana, u (3) eeanyauujy n nopehewe nepgopmarHcu ASR u TTS anroputama. CTygeHTU CTUYY U cucTemMaTcku yBua Yy MoryhHocTu
caBpemeHnx ASR n TTS cuctema, Avjanolwkux MalumMHa 1 anatku 3a pasBoj annukaumja, WTo MX YUHU CMPEMHMM Aa Aajy CTpy4He
AOMpUHOCE Yy 0BOj AWHAMU4YHOj obnacTu.

Cappxaj npegmeta

Teopwujcka HacTaBa:

CTyaeHTV Kpo3 NpefaBama CTUYy OCHOBHA 3Hawa u3 cnefehnx obnacrtu:

1. YBOA y rOBOpHE TEXHOMoruje;

2. OcHoBe rosopa: lNMpoaykuuja 1 nepuenuuja, kapakTepucTuke rnacosa;

3. NoBopHu curHan: MNMpepobpaga, ekctpakumja obenexja (LPC, MFCC, PLP, t-f npukas);

4. MogenoBatse je3uka: Of knacuyHux (n-rpam) go caspemeHux npuctyna (LLM);

5. CkpuBeHun MapkoBrbesu mogenv (HMM) n Bewwtayke HeypoHcke mpexe (DNN);

6. NMpomeHa napagurme 3a ASR of mogynapHor npuctyna (akyCTUYKW, NTEKCMYKK 1 je3nykn mogenu) Ao end-to-end koHuenTa Ha 6a3n
DNN;

7. Obyka HMM-ASR cuctema (GMM, k-means, VQ, Baum-Welch);

8. OekopoBanwe y HMM-ASR (Viterbi, token-passing, N-best);

9. AKyCTUYKO U jeanyko mogenosare nomohy DNN;

10. CuHTesa rosopa (TTS): Jeauuka ob6pana TekcTa, MeTofe CUHTE3e (KOHKaTeHaTuBHe, NapameTapcke, end-to-end);

11. CaBpemeHe apxuTektype ASR n TTS cucrema;

12. AganTauuja mogena 3a jesvke ¢ Marno pecypca, npyuMeHa suiejesnykmnx LLM;

13. AyTomaTtcka n hopeHsmyka ngeHTudmkaLmja roBopHyKa, KnoHnpare rnaca, getekumja BeluTayqkm reHepmcaHor roBopa;
14. AnjanoLukn cuctemun: Ynpaerbake avjanoroM, padymeBawe rosopa, uHterpauyja ¢ LLM.

MpakTuyHa HacTaBa:
CTyOeHTU CTUYy 3Haka MHTEPaKTMBHO KpO3 padyHapcke Bexbe n Kpo3 n3pagy npojekra/cemectpanHor paga Ha TeMy npakTuyHe
umnnemeHTaunje ASR/TTS cuctema nnu ogrosapajyher mogyna.

MeToge n3sohera HacTase

HactaBa ce 13Bogu kpoa:

« NpepaBara nogpxaHa PowerPoint npeseHTauujama ca ayamo-suaeo npunosuma (goctynHum y .pdf dopmarty).

« MNpaktnyHe Bexbe y JlabopaTtopuju 3a akycTuky 1 rosopHe TexHonoruvje (HTM-122) n y rnysoj cobu Ha YHC.

» 3ajeQHWYKM NPOJEKTHU paj y MakbuM rpynama, kao npegucnutHa obasesa.

» ispaga v opbpaHa cemecTpanHor paga (Takohe npegncnutHa obaBesa), Koju MOXe NMOCMYXWUTU Kao OCHOBa 3a AUMITOMCKU-MacTep
pag.

» Kopuwhene noptana Kateape (https://moodle.telekom.ftn.uns.ac.rs/) 3a camoctanHu pag, matepujane 1 KOMyHuKauujy.

*» 3aBpLUHM UCMIMT KOjUM Ce NpoBepaBa LIENOKYNHO CTEYEHO 3HaHe ca Kypca.
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OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
MpegmeTHW npojekaT Ha 50.00 | Teopujcku aeo ucmnuTa Ja 30.00
CemuHapcku pag Oa 20.00
Jlutepatypa

P.6p. AyTop-n Hacnos M3paBay lognHa

1| Jovigié, S. Govorna}. komunikacija: fiziologija, psihoakustika i Nauka 1999
percepcija
MoHorpadcke nybnukaumje: ,JocturHyha y passojy

2 |Qenvh, B. FOBOPHUX U je3MYKMX TexHonoruja 6asnpaHux Ha MaTuua cpncka 2024
BeLUTaYKoj MHTenureHumjn®
Ayavo-usgarse yybeHvka n npeseHTaumja y oksupy | YHuBepauteT y Hosom Capy,

3| Aenwh, B. LABYHC-a LABYHC: http://cab.uns.ac.rs/ | 2018
Speech and Language Processing; An Introduction to |Stanford University, Available

. Natural Language Processing, Computational at:

4 Jurafsky, D., & Martin, J. H. Linguistics, and Speech Recognition https://web.stanford.edu/~jurafs 2024

with Language Models; Third Edition draft ky/slp3/ed3bookaug20_2024.pd
Kamath, U., Liu, J., & . i .

5 Whitaker, J. Deep Learning for NLP and Speech Recognition Springer 2019

6|Yu, D., & Deng, L. Automatic Speech Recognition — A Deep Learning Springer 2015
Approach

7 | Taylor, P. Text-to-Speech Synthesis Cambridge University Press 2009
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HactaBHu npegmet

OsHaka npegmera  25.EK600 I/Isa6paHa fnornaBjba U3 ,1:|,y60|<or ydyerna
ECMNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Jakosresuh M. Hukwa, BaHpeaHu npodecop

Oenuvh 0. Bnago, PeposHn npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Lnrs npeameta je Aa CTyaeHT pasdymMme npuHuune beHKLlVIOHVICaH:a ,D,y60KVIX HEeYPOHCKNX MpeiXa U aa ce ocnocobu 3a HUNXOBY erVIKaCHy
annemeHTauwjy npu pelwaBaky BeENUKOr 6poja NPaKTUYHUX np06nema MaLLUMHCKOr y4eHa.

Mcxon npegmeta

CTyAeHTY Koju ycneLuHo caBrafajy rpagveo Ha NpeaMeTy ymejy Aa CamoCTanHo:

- Kpeunpajy, oby4ye 1 npumeHe Ayboke HeypOHCKE Mpexe PasnMunTUX apxXUTeKTypa Hag pasHOPOAHMM Nnoaauyma;
- eBanyupajy u aHanuaupajy nepgopmMaHce Mogena;

- MOANMVIKYjy XmnepnapameTpe Tako Aa ce Aobuje TayHunju u pobycTHMju Mmoger;

- jacHo geduHuLy, MHTepNpeTupajy 1 AMCKYTYjy nocTojehe anroputme;

- edmKacHO npaTe HOBE Hay4He pafoBe W pasymejy HOBa peluerba y obnactu gybokor yyerba.

Cappxaj npegmeta

Teopujcka HacTaBa

Mopgen nyboke HeypoHCke Mpexe: eneMeHTU (HeypoH 1 akTuBauMoHe dyHKLMje, napamMeTpu Mpexe), uurbHe dyHKumMje (KBagpaTHO
pacTojate U yHakpcHa eHTponuja).

OnTnmmnsaumja 3a 06yky aybokux mogena: ogpehvBame napameTapa Mpexe, anropuTam nponarauuje yHasag, anroputam rpagujeHTHor
onapama (batch, croxactuuku, mini-batch), momeHTym, Hectopos ybp3anu rpagujeHT, Agarpaa, Agagenta, RMSProp, Aga, AgaMakc,
Anam, Hapam, AMSGrad.

Perynapusauuja 3a gyboko yyewe: L1, L2 perynapusauvuuja, dropout u pasnuke n3meny mux.

KoHBONyuUmoHe HeypoHcke Mpexe: KOHBoMyLuja U nomMepare No ynasHuM nogauvma, oAaBare Hyna, arperauuja MHdopmaumja n pag
C BULLEe KaHana. Yno3HaBawe ca apxuTekTypa koje ce kopucte y npakcu (AlexNet, VGG (Visual Geometry Group), NiN (Network in
Network), GoogLeNet, ResNet, DenseNet).

MopenoBate BPEMEHCKMX CEKBEHLIM: PEKYPEHTHE MpEXe 1 CTaTUCTUYKM NpucTyn npeko MapkoBrbeBux mogena. Obyka ¢ noBpaTkoM y
BpeMeHy 1 HaunHW edmKacHOr NpecnukaBaka CeKBEHLE Y CeKBeHLy (noxnenHa npeTtpara, ucupnHa npetpara, beam search).
Mopehewe apxntekTypa caBpeMeHUX pekypeHTHUX HeypoHcknx mpexa: Gated Recurrent Units (GRU), Long Short Term Memory
(LSTM) u Bidirectional Recurrent Neural Networks (BRNN).

MexaHu3mMu naxte y Ay6OKOM yuery OAHOCHO MaTteMaTUYKOM MOAENOBakbY.

HeypoHcke Mpexe Ha rpady: nogaum opraHvM3oBaHu y rpad, penpeseHTauyvja YBopoBa, krnacudukaumvja YyBoposa, Nnpeavkumje Haa
rpadom unu genosuma rpada, yyewe HOBUX Be3a U CIl.

AyToeHkoaepu: npoueHa MoryRHOCTU penpe3eHTauuje Mofena y 3aBUCHOCTY O BENUYMHE HEYPOHCKE MPEXe, Kao U MOryRHOCTU yyera
peTke penpe3eHTauuje ynasHUx noaataka unu yknarama wyma.

[y6oku reHepaTMBHU MOAENW: MOAENN 3@ y4ere pacrnogene BULLEAVMEH3NOHAMHNX yNa3HuX nogartaka, (BapujaumoHn n reHepaTuBHM
aytoeHkogepu VAE, GAN).

MeTopne 3a nHTepnpeTauunjy oanyka (explainable Al) kao WTO cy: MHTepnNpeTabuIHN NoKanHW cyporaTu, aHanu3a okry3auvja, UHTEerpupaHu
rpagvjeHTn 1 nponarauyje peneBaHTHOCTU MO CMojeBUMA MpeXe.

MpakTM4H1 METOOOMOLLIKN CaBeTH C NpUMep1Ma NpUMEHE: CaBeTU 3a UMMNNEMEHTaUW)y Moferna U NpefHOCTUMa NojeANHUX apXUTEKTypa
HeypPOHCKUX Mpexa.

3a cBaky HacTaBHy jeauHuuy he ce yTBpAUTU Nped3Hake 1 NpUNaroguT HUBO M 06UM NpedaBatba.

lMpakTuyHa HacTaBa

Linrs pavyHapckux Bexou je oa ocnocobe ctyaeHaTta 3a caMoCTarnHy MMNIemMeHTaumjy Hay4eHnx metoga. buhe gemoHcTprpaHu ceum
peneBaHTHU MpakTUYHW acnekTn Aybokor yyewa — MHWUMjanusauuja, perynapusauumja, Hopmanusauyuvja, nogewaBawe
XuneprnapamMeTapa, onTMMU3aLMoHM NoCTynuu, eBanyauuja. MNpojekTHM 3agaTak uma 3a uuib ga oxpabpe cTyaeHTe ga caMocTarnHo
peanuayjy Hay4yeHe MeToAe M Tako yoye MoTeHuujaniHe NponycTe y CBOM 3Haky peluaBakemM n3abpaHor peanHor npobnema. Mpojektu
MOry fia ce peanuayjy v Kpo3 capafky C NpuBpeaHuM cybjektuma, y cmucny moryhHocTu nsbopa teme, Tj. KOHKpeTHor npobnema koju
he 6uTK peluaBaH.

MeToge n3sohera HacTase

MpepaBatba, pavyHapcke Bexbe y ogroBapajyhem cogdteepy (Python, PyTorch/TensorFlow/Keras) y unrby umnnemMeHTauumje yCBOjeHuX
TEeopujckux OCHOBa, fomahu 3adaum Kao jeqHOCTaBHUjU NpobrnemMu 3a caMocTarlHoO peLlaBake y3 UMMeMeHTauujy, KoHcynTaumje ca
npefasadnMa, akTUBHO Y4Yere KpO3 npojekaT, NCTpaxusarke U aHanuay HOBMjUX Hay4yHux nybnukauuja. MocTtyjyha npenasara
CTpyYH-aka u3 npuepege.
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OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
Hpep‘MeTHM npojeKaT ﬂ'a 40.00 HPICME.BHI/I JI€0 UCIIUTA - KOMOMHOBAHH 3a1ald U I[a 30.00
MpeseHTauuja Oa 10.00 [ XeoPHja
CemuHapcku pag Oa 20.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa

MpeseHTaumje ca npegaBara U on-line Bexxte npeko

1 [JakoBrbeBuh, H. & Cumuh, H. web noptana Kategpe 3a TenekomyHukaumje v MHTepHn maTepujan 2025
obpaay curHana

2 |Bishop, C., & Bishop, H. Deep Learning Springer 2024

Zhang, A, Lipton, Z. C., Li, - . . .
3 M., & Smola, A. J. Dive into Deep Learning https://d2l.ai/ 2020
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HactaBHu npegmet

Ouaxa npeamera  25.EK602 MNMprMeHa BeluTayke UHTENUIeHuMje y padyHapcKoj HeypoHayum

ECIMNB 6

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
EAI - BewTayka uHtenureHumja n mawmHcko yvewe (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Metposuh C. Bnagumup, PegosHn npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

MpeameT npyxa npakTuyaH yBO4 Yy OCHOBE pavyyHapCKe HeypoHayke v MOoAepHe MeToAe BeluTayke MHTenureHumje, ca ookycoM Ha
Ay6oKo yuetse, Te Kako Ce OHE MOTy KOPUCTUTM 3a aHanu3y U Mofenvpare MoXxaaHe akTMBHOCTU U MoHaLlarka, anv U Kako HeypoHayka
VHCTIVPULLE HOBE apXUTEKTYpe U anroputMe MaLLMHCKOT YUeHa.

Mcxon npegmeta

CTyneHT he Kpo3 KypuKynym 1 uHanHu npojekaT 6uTn obyyeHn Aa camm CTBOpe TEXHUYKO peluekse, Ha 6a3n HajHoBwmjux AV mopena,
Koje oroBapa caBpeMeHVM 13a30BMMa Y aHanM3n HEYPONOLLKMX NoAaaTaka, AeKoAoBakby MOXAAHE akTUBHOCTU, crnajajyhu Teopujy v
npakcy u3 oba nosea.

Cappxaj npeameta

Teopwujcka HacTaBa:

lMpeameT Hyan npecek BewTavyke UHTENWUreHUMje N padyHapcke HeypoHayke, ca (POKyCOM Ha MpUMerUuBe CaBpeMeHe TeXHUKe
MaLLUHCKOT y4eka 3a pasyMeBake HeyparHnx cucTeMa M Kako TPeHYTHa cxBaTakba Kako Mo3ak dyHKLMOHMLWe obnukyjy pa3soj BU.
1. OcHoBe paydyHapcke HeypoHayke: YBOA Yy HeypamnHo koaupawe, nonynaunoHy AnHaMuky u knacudHe mogene (Hodgkin-Huxley,
integrate-and-fire HeypoHwu); Npernea Kako padyHapcke MeToAe NnoMaxy y pasymeBawy (yHKUMja MO3ra.

2. AHanusa HeypanHux nogataka TpaguuMoHanHum metogama v noMohy MalLUMHCKOT yyera: TexHuKe 3a npenpolecupare 1 aHanmay
HeypanHux CHUMaka (copTupawe umnyrnca, peaykumja gumeHsnoHanHoctu ca PCA/t-SNE/UMAP); npumeHa HagrnegaHor v
HeHaarnegaHor yyewa Ha HeyparnHe ckynose noparaka.

3. BewTauke HeypoHcke Mpexe u 6uonolwka aHanorvja: Nopehere BewTaukNX HEYPOHCKUX MpexXa ca GUOMOLIKAM HEeYPOHCKUM
Mpexama; UcTpaxuBare BMOMNOLLKM MHCIMpUCAHUX apXUTeKTypa, NnpaBuna yyewa (backprop vs. Hebbian yyene) 1 npobnema pgopene
3acnyra.

4. lyboko yyewe 3a HeypanHo aekogoBamne: Kopuwhewe gybokor yyerwa 3a gekogoBare NoHalawa, HaMepe UNn CEeH30pHUX
CTUMyINyca U3 HeypanHe akTUBHOCTU; NPUMEHE Yy MHTepdejcuma Mo3ak-kOMNjyTepP U HEYPOHCKe MoBpaTHe crnpere.

5. PekypeHTHe HeypoHCKe Mpexe 1 HeypanHa auHamuka: MogenoBawe TemnopanHe guHamuke y mo3ry nomohy PHH-oBa, JICTM-oBa 1
reservoir computing-a, kao u TpaHcopmepa; pasymeBake aTpakTopa, Xxaoca U AMHaMUYKUX CUCTEMA y HeypariHUM Konmma.

6. Yuemwe penpeseHTaumnja n ceHzopHu cuctemu: Kako gyboke mpexe yye xujepapxmjcke penpeseHTauuje CrMYHe CEH30PHUM
KopTekcuma; nopehewe xujepapxuja kapakrepuctuka LlHH-a ca BusyenHom o6pagom y kopTekcy B1-UT.

7. Reinforcement learning 1 mo3sak: [JonamuH u rpewke y npegsuhamwy Harpage; temporal difference yyewe; Bese uamehy PJl
anroputama u 6asanHux raHrnuja.

8. MeHepaTUBHN MOAENU M HeypanHo 3akrbyunBarwe: Bapujaumonn aytoeHkogepn, FAH-oBu 1 andysnoHn Mogenu kao okBupwu 3a
pasymeBare NpeavkTUBHOr KofoBawa, bajecoBe xunoTese mosra u nepuenTyanHor 3akiby4ymBaka.

9. PauyHapcka HeypoHyka U rpadoBcke HEeypoHCKe Mpexe: AHanunsa MoxaaHe noBe3aHoCTUu (CTPYKTYpHe, dYHKLMOHanHe) nomohy
Teopuje rpachosa n N'HH-oBa; pasymeBawe MpexHe Tononornje, MogynapHocT1 1 NpoToka MHgopmauuja.

MpakTuyHa HacTaBa:

10. AU 3a oTkpuha: Op nogataka oo xunotesa?: Kopuwhete AV anaTa 3a ybp3aBare HeypoHay4HUX UCTpaXmBama—ayToMaTU30BaHO
On3ajHnparbe ekcnepumeHaTa, Kay3anHo 3akrbyunBame, CuMynauuje Benukux pasmepa u rpahere Teopuja y3 nomoh A-a.

MeToge n3sohera HacTase

OCHOBHU Teopujcku KoHuenTn he 6uTK ob6jalieHn Ha npefaBakbuma, npaheHn npeseHTauujama KpempaHum Ha OCHOBY pereBaHTHe
nutepaType. Ha padyyHapckum Bexxbama ctyaeHTn he aHanuampaTtu HeypornoLuke nogaTtke kopuwhewem mogena npeacrtaBbeHnM Ha
npegasamvMa.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese ObaBe3Ha | [lNoeHa 3aBpIHA UCTTUT Obasesna | Iloena
OpbpareHe payyHapcke Bexbe Oa 10.00 | KonoxBujym Na 35.00
MpeameTHU npojekat Oa 55.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1|, W o | Geometncceep Loaming: G Groups, oS, [, Gomell nversiy,Ush_| 2021
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PLANTES
AN
JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
2 (QElij';o)ga‘ R.Q., & Panzeri, S. Principles of Neural Coding CRC Press 2013
Eliasmith, C., & Anderson, C. |Neural Engineering: Computation, Representation,
8 H. and Dynamics in Neurobiological Systems MIT Press 2003
4 | Bosanuh. H.. & MNetoosuh. B [MpumeHa BelUTayke UHTENUreHumje y padyHapckoj Hosu Cag: YHuBep3uTeT y 2025
T P * 7" |HeypoHayLu Hosom Cagy
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HactaBHu npegmet

OsHaka npegmeta  25.EK671 Hanpep,HM OEeXNYHU KOMYHUKaALNOHUN CUCTEMA
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Bykobpatosuh B. [lejaH, PegosHu npodecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linrs oBor npeameTa je ynosHaBare ca yHAaMEHTaNHUM TEOPUjCKUM TEXHUKaMa 1 pasyMeBare HanpeaHux NpakTUYHWX KoHuenata
6eXUYHUX KOMYHMKauumja koju cy yrpafeHun y nocrnegwe 6exnyHe KoOMyHUkauuoHe ctaHaapae kao wro je 3ITM 5 HP ctaHpapa
MobuHe Mpexe M Koju YMHe OCHOBY 3a pa3sBoj cnefeher 617 ctaHgapaa. Osu koHUenTu obyxBaTajy macusHe MUMO TexHonoruje,
pekoHdUrypabunHe MHTENUreHTHe NOBPLUNHE, MHTErpucaHa KOMyHVKaumja u ocrnyLKMBarke, MHTerpaumja BelTadyke MHTenureHumje y
5I/6I" mpexe, pa3soj O-PAH apxutekType MobunHe mpexe, 1 gpyre.

Mcxon npegmeta

Mo 3aBpLUeTKy cnylwaka OBOr NnpeameTa, ctyaeHT he umatun cnegehe komneTeHuyje:

1) PasymeBarba TpEHYTHOT CTaka TEXHOSOLLKOr pa3Boja MOOWIMHUX Mpexa neTe v LWecTe reHepauyje

2) No3HaBawe OCHOBHMX MexaHu3ama Ha PU3MYKOM Crojy Koju gonpuHoce garbem nosehamwy edukacHocTn 6exuvHor npeHoca
uHdopmauumja (MacusHn MUMO, auctpnbynpann MUMO, pekoHdUrypabunHe MHTENUIrEHTHE MOBPLUNHE)

3) PasymeBatbe MHTErpaumje anropMtaMa MallMHCKOT yyYera U BeluTavke nHtenureHuuje y 5I/6I0 mpexy

4) NiHTerpaupja 3emarCkunx n caTenutcknx mpexa y 5 n 67 apxutektypy

5) uHTErpncaHa KoMyHvKaLumja n ocrnyLUKMBaHe KojoM 6exnyHn nHTepdejc nopes npeHoca nogataka gobuja opmy pagapckor ypehaja
KOju MOXe Aa AeTeKTyje CTake OKONMHe

6) pa3Boj otBopeHe O-PAH mpexe u gucarperauuja u codpteepusaumja 6asHmx ctaHuua Kao M hUXOBO OTBapake 3a MHTerpauujy ca
APYTMM KOPUCHUYKMM CepBUCUMA

Cappxaj npegmeTa

Y okBupy oBor npegmeTa, cTyaeHT he oacnywatu cneaehe Teopujcke U NPakTUYHE LenuHe:

Teopwujcka HacTaBa:

1) YBOA y TEXHOMOLUKM pa3Boja MOOWUITHMX Mpexa neTe U LecTe reHepaunje

2) [leTtarbHu npernes mMexaHusama Ha PU3MYKOM CMOjy Koju AonpuHoce Aarbem nosBehakwy edukacHOCTM GexuvHor npeHoca
uHdpopmaumja (MacusHm MIMO, auctpubymnpanm MIMO, pekoHdUrypabunHe MHTENUIEHTHE NOBPLUMHE)

3) WHTerpauunja anroputama MalLMHCKOT y4Yera U BellTadke uHtenureHuuje y 5I/6I° mpexy og 5I jesrpa mpexe npema 5IC paguo
NPUCTYMHOj MPeXu

4) Nnterpaunja 3emarbckux (TN) n catenutckmux (NTN) mpexa y 51 u 61" apxutekTypy

5) nHTerpucaHa komyHukaumja n ocnywkusame (ISAC) kojom 6exnyHn nHTepdejc nopea npeHoca nopgartaka gobuja opmy pagapckor
ypehaja Koju Moxe Aa [eTekTyje CTake OKONUHe

MpakTnyHa HacTaga:

6) YBOA y apxuTekTypy oTBOpeHe paano mpexe npema O-PAH ctangapausaumjv n ynosHasame ca codpteepckum O-PAH peluerwsnva

7) pucarperaumja n codTBepmsaumja 6a3HnX cTaHULA Kao U BUXOBO OTBapakke 3a MHTerpauujy ca ApyrmM KOPUCHUYKMM cepsBucrMma un
ynosHaBare ca COPTBEPCKUM peLLermMa

8) OcHoBHM anaTu 1 codTBEp 3a camocTanaH paz u pa3eoj y gomeHy O-PAH 5I/6I" komyHukaumja

MeToae n3Bohera HacTaBe

MpenaBawa; nabopaTopujcke Bexbe ca MATLAB npumepuma u pagom ca software defined radio USRP CIP ypehajuma.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese ObaBe3Ha | lNoeHa 3aBpIHA UCTTUT Obasesna | Iloena
CnoxeHn o6nuum Bexoun Oa 40.00 | Teopujcku aeo ucrura Jla 60.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
Dahlman, E., Parkvall, S., & |5G NR: The Next Generation of Wireless Access .
1 Academic Press 2018
Skold, J. Technology
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HactaBHu npegmet

OsHaka npegmeta  25.EK673 HayKa 0 MpeXamMa
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

EAI - BewTayka uHtenureHumja n mawmHcko yvewe (MAC), N36opHu npeamet
OM2 - Matematuka y TexHuum (MAC), N36opHu npeamet

Yxa Hay4Ha, yMeTHU4YKa OAHOCHO

TenekomyHuKaumje n obpaga curHana
CTpy4Ha obnact Y v paa

HacTtaBHuk/umn: Bajosuh [1. paraHa, PegoBHu npodecop
Bpoj yacosa akTuBHe HacTase
Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 1.00 1.00 0.00 0.00
[MpeameTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Lure npenmeTa je Aa CTyAeHTV oBnafajy OCHOBHUM KOHLENTUMa M MeTogaMa 3a aHanuay rnpoueca v nojaTtaka Ha Mpexama,
oaroeapajyhum coTBepckuM anaTvMa, Ha KOHKPeTHUM MpuMepuma M3 JoMeHa Mpexa.

Mcxon npegmeta

Mo ycnelwHo 3aBplieHoM Kypcy ctyaeHTn he mohu ga: 1) npumeHe HaydYeHe Teopujcke anate Aa moAenyjy, aHanuaupajy, u pelie
3aaTtu npakTuyaH npobnem n3 gomeHa Mpexa; 2) npuMeHe HayyeHe MeToAe U anropuTme y ogrosapajyhum codpteBepckMm anatuma
Hag peanHum nopaumma (Python NetworkX, Gephi, u gpyrum caBpemeHum anaTtuma).

Cappxaj npegmeTa

Teopujcka HacTaBa:

YBog y Teopujy rpacoBa u anrebapcky Teopujy rpacdosa: MmaTpuua cyceactsa u JlannacujaH; pacnogena 6poja cycena u scale-free
ocobuHa; koedrLUMjeHTn knacTepusaumje n koeduLumnjeHT LeHTpanHocTh; mogeny opmmparsa mpexa: Erdos-Renyi, Watts-Strogatz, n
Barabasi-Albert; 3ajegHuue y Mpexxama u anropyutMm b1xoBe AeTekumje, CTOXaCcTUYKM BroK Mofen; KOHCEH3YC anropuTMmn U anropuTMm
andysuje; acTpubympanu anroputmun U pefepaTmMBHO yyere; akTyenHe npMMeHe; npeseHTauumja u AMcKycuja CTyAeHTCKUX npojekaTa.

MpakTuyHa HacTaBa:
Pap Ha ogabpaHum cTygnjama cnyvaja, u3paga npeaMeTHOr NpojekTa.

MeToge n3Bohera HacTaBe

Ilekunje, ayautopHe Bexbe, cTyaunje cryyaja, padyHapcke Bexbe, jomahu 3agaum, npojekar.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
lMpeameTHU npojekat Oa 30.00 | 3aBpuIHK UCTIUT JHa 70.00
IutepaTypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1 |Barabasi, A.-L. Network Science http://networksciencebook.com/ | 2023
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HactaBHu npegmet

OsHaka npeamera  25.EIDNU lMpojekTOoBatbe cMcTEMa 3a AarbUHCKM HAA30p U yripaBibake
ECNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

MRO - Mepetbe n perynauunja (MAC), N36opHu npegmeT

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnekTpnyHa mepera, MeTpornoruja n uomeagmumHa
CTpy4Ha obnact P P P I Any

HacraBHuk/un: Tomuh J. Jocud, PegoBHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 3.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuame OCHOBHMX 3Hawa M3 obnacTu peanusauuje Haa30pPHO - yNpaBrbadkux cuctema y uHayctpuju. CTuuamwe 3Hawa o
ANCTPUBYMPaHUM MHOYCTPUCKUM CUCTEMMMA M HAaYMHMMa HMXOBOT NoBeauBakba. OBanafaBakbe CTyAeHTa caBpeMeHUM TexHomornjama
1 TpeHaoBMMa y 06nacTi ynpasrbata CMCTEMMMA 3aCHOBaHMX Ha padvyHapumMa.

Mcxon npegmeta

CnocobHoCT nosHaBaka paja padyyHapa y peanusaumjy Haa3opHO - yrpaBrbaykux CMCTEMA U NMPUHLMMMMA MPEXHOT NoBe3nBakba.
Mo3HaBaka NpuHUMNa paga pasnuunTux MHAYCTPUJCKUX NpoTokona un MmpexHor codteepa. OcnocobrbaBake 3a peanusaumjy SCADA
cuctema y LabVIEW nporpamckom nakeTty.

Cappxaj npeameta

Teopwujcka HacTaBa

YBopa y nHaycTpujcke mpexe n npotokone. RS232, RS485, DeviceNet, ProfiBus, Modbus i Ethernet npotokonu. inayctpujcke mpexe un
npoToKonu ce Hajyewwhe kopucte y peanusaumju cnoxeHnx SCADA cuctema 3a Mepete, npahere 1 KOHTPOoNy MHAYCTPUjCKMX npoLieca.
LabVIEW Datalogging and Supervisory Control (DSC) codTBepcku mogyn je gogatak 3a LabVIEW koju cagpxu anate Koju nomaxy y
npahewy paga ouCTpMbympaHux cucteMa n KopucTu ce 3a Behe KOHTpOmHe annukauuje u uHAycTpujcky aytomatusauujy. OBaj moayn je
nocebHo Au3ajHnpaH 3a npahexe Benukor 6poja ynasa n nanasa, KOMyHUKaUmjy ca MHAYCTPUjCKUM KOHTponeprma U Mmpexama, Kao 1 3a
npuKynrbamwe nogartaka ca Benvkor 6poja MepHux mecta. DSC mogyn omoryhaBa kpeupatrbe knujeHaTa 1 cepBepa pagu peanusauuje
cnoxeHnx SCADA cuctema Kao 1 ympexaBahe 1 NnoBe3vBake paan pasmeHe nogataka ca ypehajuma pasnmuntux npoussohada. DSC
MOAYN je KpenpaH Kao apxuTekTypa ynpasrbaka BofeHa gorafjajuma v omoryhaBa npahewe cTawa NPOMEHIbUBUX, HUXOBO
apxvBupawe U npukas y peanHom BpemeHy. lNMpuka3 nogataka Moxe 6uTu Beoma kBanuTeTHO ypafeH 3axBarbyjyhu Benukoj
6ubnuoteun Beh rotoBux dyHkumja koje omoryhasajy ycnewHy MMI (Man Machine Interfaces) komyHukauwnjy. Takohe, DSC mogyn
omoryhaBa npahere anapma u gorahaja y cuctemy v gaje obaBelutere 0 kuMa a Takohe BplM 1 buxoBy obpagy. DSC moayn
omoryhaBa edukacHo npahere 1 apxvMBupare MepHUX nodaTtaka y Heky of cTaHgapaHux 6asa nogataka, kao wro cy: MySQL, MSDE i
Citadel. DSC mogyn Takohe omoryhaBa pag ca mHorum gpyrum npoussohaunma PLC ypehaja u npouecHe onpeme, kopuwherwem OPC
cepBepa.

MpakTuyHa HacTaBa
Peanusaumja jegHor SCADA cuctema

MeToge n3sohera HacTase

MpepaBana, nabopaTtopujcke Bex6e, KOHCynTaumje.

OueHe 3Hawa (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06asesna | Iloena
O‘qﬁpa}beHe naGopaTopijKe Bexbe ﬂa 30.00 TTucMmenu 1e0 ucnuTa - KOMOMHOBAHM 3a/ally | Ila 50.00
TeopHja )
KonokBujym Ja 20.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1 [Bailey, D., & Wright, E. Practical SCADA for Industry Elsevier 2003
2| Tomuh, J... & Kywersesuh, M. Mepere n aHanusa curHana npumeHom LabVIEW Hosu Cap: ®akyntet 2016
nporpama TEXHUYKMX Hayka
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HactaBHu npegmet

OsHaka npeavera  25.EIMIO MepHO-MHpOPMaLIMOHN CUCTEMU Y UHAYCTPUjU
ECIMB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

MRO - Mepetbe n perynauunja (MAC), N36opHu npegmeT

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnekTpnyHa mepera, MeTpornoruja n uomeagmumHa
CTpy4Ha obnact P P P I Any

HacraBHuk/un: Ypekap M. MapjaH, BanpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuare HanpegHux 3Hamwa 13 0brnact MepHo-MHOPMaLMOHUX CUCTEMA U NPOLIECHOT MHXEHEPCTBA Y UHAYCTPUjU.

Mcxon npegmeta

YnosHaBawe ca MeperrMa U MepPHO-UHMOPMALIMOHUM CUCTEMUMA Yy peanHOM MHAYCTPUjCKoM okpyxerwy. Obyka 3a npakTnyaH u
camoctanaH pag. OcHoBHM cTanaapan 6e3begHocTv Npu pagy u Kopuwherwe MHCTpyMeHTauuje. KapakTepucTuyHn TMNoBu MepHo-
MHOPMAaLMOHMX CUCTEMA U MHCTPYMEHAaTa Koju ce KopucTe Yy npakcu. [MpouecHo nHxekwepcTeo y nHaycTpuju. OTknakame npobnema y
pagy MepHO-MHOPMALMOHNX cucTema.

Cappxaj npegmeta

Teopujcka HacTaBa:

KapakTtepucTuke peanHnx MepHO-MHMOPMaLMOHNX CUCTEMA Y MHAOYCTPUjCKOM OKpyxewy. CTaHgapan 6e3befHocT Npu mepewuma y
WHAYCTPUCKOM OKpYXeky. KapakTepucTuke u pag ca cTaHAapAHWM xapABepckum ypehajuma. AHanorHu, gurntanHu, KoMouHoBaHu
aHanorHo-gMruTanHu, MMKPONPOLLECOPCKN, U padyyHapCckn MOAYNN MepHO-UHMOPMALMOHMX cnucTema y nHayctpmju. CtanpapgHe
rpeLueke npu pykosamy ypehajuma 3a meperse. OTknamame kapakTepucTuyHUX npobnema n kBapoBa MepHO-MHAOPMALIMOHUX cucTema
y peanHom okpyxetwy. Meperwa OCHOBHUX BEMUYMHA Y UHAYCTPUCKOM OKpyxeky. MeTode, NpMHLUMNK, MHCTPYMEHTauumja n npakca y
MHAOYCTPUjCKOM MHXeHepcTBY. Tymaderwe n obpaga aobujeHnx nogataka. CneunduyHOCTM MEPHO-MHPOPMAaLMOHUX cuctema y
nojeaAVHUM MHAOYCTPUJCKMM rpaHama.

MpakTnyHa HacTaga:

MpakTnyaH pag ca cTaHgapaHUM xapaBepckum ypehajuma MepHo-MHOPMaLMOoHNX cuctema. AHanorHun, AurntanHiu, KomorHoBaHu
aHanorHo-gurnTanHu, MUKPONpPOLLECOPCKN, N padyyHapcku MOAynnm MepHO-MHMOPMaLMoHUX cuctema y nHayctpuju. OTknamwame
KapakTepucTu4yHmx npobnema n kBapoa MepHO-MHPOPMAaLMOHMX CUCTEMA Yy pearnHoM okpyxeky. Cumynauuja paga y peanHom
oKkpyxemwy y nabopatopuju. TepeHckn pag ca NpakTUYHUM NpUMeprMa MepHO-MHMOPMAaLMOHNX CcUCTeMa y uHaycTpuju. Mepema
OCHOBHMX BENWYMHA Y UHAYCTPUJCKOM OKpyxXery. Tymavewe n obpaga fobujeHux nogataka. CamocTanaH u TUMCKM pag.

MeToge n3sohera HacTase

MpepaBama. IlabopaTtopujcke Bexbe.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBe3Ha | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
OnbpatrbeHe nabopartopujcke Bexbe a 20.00 HHCM?HI/I JIe0 UCIIUTA - KOMOMHOBAHH 3a1ally U Tl 50.00
lMpegmeTHW npojekat Ha 30.00 [reoPHa
Jlutepatypa

P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1|Leng. TT. Implementation of Anlsgue and Digital Techniques |"V1°Y 1987
2 [Lundquist, L. Industrial Electrical Troubleshooting Delmar Cengage Learning 1999
3|Singh, S. K. Industrial Instrumentation & Control Tata McGraw-Hill Education 2006

Seneroauh, [1., hocuh, 1, Mpupy4HKK 3a npojekToBare nponssogHux cuctema: [Hosu Cap: ®akynrer
4 |Maxcnmosvh, P., & nojeavHayYHu npunas TEXHUYKUX HayKa 2003
Makcumosuh, A.
5 | Cresih. M. VPRI WP WAL MOMOIpADYE o g 2006
6 | Talbott, H., & Zmau, A. The Electronic Resources Troubleshooting Guide ALA Editions 2020
7 [Bolton, W. Instrumentation and Control Systems Newnes 1980
8 | Pfeifer, T. Production Metrology De Gruyter Oldenbourg 2015
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HactaBHu npegmet

OsHaka npeaveta  25.EMP507 AHanunsa u I'IpOjeKTOBaI-be EJTEKTPOHCKMX N3BOpa
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HactaBHwuk/uu: Bpkuh B. Muoppar, BanpeaHu npodecop

Joxa B. AHa, Hay4yHu capagHuk

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linrb npeameTa je aa cTyaeHTU ocnoocobe 3a Ay6oko pasyMeBarbe NpUHLMNG paja eNeKkTPOHCKMX M3BOpa Hanajaka, kao v Aa oBnaaajy
HanpegHUM TeXHUKama npojekToBaka oBUX cucTema. Kpos cTuuake TEOPUJCKMX U NPaKTUYHKUX 3HAtba CTYAEHTU ce npunpemajy 3a
npouec npojekToBama, cMMynauuvje v peanusaumje caBpeMeHnX eNneKTPOHCKMX N3Bopa Hanajaa.

Mcxop npeameta

Mo 3aBpLeTky NnpegmeTa cTygeHT he 6uUTn cnocobaH ga camocTanHo aHanuaupa u pellasa Nnpobneme BesaHe 3a paj eneKkTPOHCKMX
n3Bopa, bupa ogrosapajyhy TexHonorujy u Tonosnorujy n3sopa 3a gaty npvMeHy, NpaBuITHO NPOjeKTyje CBe eNeKTPOHCKe eneMeHTe
n3BOpa Hanajakba, NpojekTyje n npopadyyHa MarHeTHe KoMnoHeHTe. [MNocebaH akueHaTt he 6uTn Ha ocnocobrbaBamy CTyAeHaTa [a BpLue
cvMyrnauuje enekTPOHCKOr U3Bopa paau NpaBuUITHOTN NPOjeKToBaka NoBpaTHE Crpere U TecTupaka cTabunHocTu paja ussopa y CBUM
mMoryhum pagHvum ycrioBuma.

Cappxaj npegmeta

Teopwujcka HacTaBa:

Cappxaj npegmeTta obyxsarta cnepgehe Temartcke LenvHe: YBOA Y €NEKTPOHCKE M3BOpa Hanajawa , MPUHLMUMIM pada KNnacu4HUX u
caBpeMeHMX Tonororuja NMMHepaHnx 1 Npeknaavkmx Hanajaka, NpojekToBake NOMONHNX eNEeKTPOHCKNX eneMeHaTa u3Bopa Hanajara
(apajsepu mocdeToBa, ranBaHCKN N30noBaHa nospaTHa crpera, cHabepwm ...). Kapaktepuctuke knacuyHmx Si n SiC mocoeta, GaN
TpaH3ucTopa. Ynpasrbake M3BOpa Hanajaka - MoAenoBake CUcTema, NpojekToBakwe NoBpaTHe cnpere, CUMynvpamwe 1 aHanusa
cucTema, U TecTupawe ctabunHocTn cuctema. MarHeTHe KOMMOHEHTe Yy MpekMAaykum Hanajawmma (TpaHcdopmaTopu u
WHAOYKTUBHOCTM), MOAENOBake M NpopavyH KOMMOHEHTH, aHanuaa rybuTaka, noHalamwe 3a pasnnynte pexvMe paga enekTpoHCKMX
n3sopa.

MpakTnyHa HacTaga:
TecTupara 1 Mepera enekTpoHcke n3eBopa Hanajawa. Cumynauuje kona. PellaBame 3agataka.

MeToge n3sohera HacTase

HacTaBa ce M3Boau caBpeMeHUM AUAAKTUYKMM CPEeACTBMMA U MeTodama, MHTePaKTUBHO Y BUAY NpeaaBaksa v ayauTopHux Bex6u. Ha
npejaBakbuMa ce Usnaxe TEOPMjCKU A€o rpaauea, oK Cy ayauTopHe BexGe opraHM3oBaHe Kpo3 paj Ha NpakTUYHWUM 3ajauuma u
aHanusama cumynauuja kona. Mopen npepaBakba U BeXOW pefoBHO Ce OApXaBajy U KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
MpojekTHn 3apaTak Oa 30.00 | [Tucmenn aeo ucnuTa - KOMOMHOBAHH 3a/1aldl U Jla 70.00
Teopuja )
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 Er|ck§on, R W, & Fundamentals of Power Electronics Springer 2020
Maksimovic, D.
2 |Basso, C. P. Designing Cc_)ntr.ol Loops_ for L|_near and Switching Artech House 2012
Power Supplies: A Tutorial Guide
3|Han, n. OpabpaHa nornaerba U3 UMMYSCHE eNeKTPOHUKE Hoeu Caa: ®akyntet 2020
(ckpunTa) TEXHUYKMX HayKa
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HactaBHu npegmet

OsHaka npegmeta  25.AUS02 ﬂ,I/ICTpI/I6yI/IpaHI/I yrnpaBJba4km CUCTEMUA
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E20 - PauyHapctBo u aytomatuka (MAC), N36opHu npeamet
MRO - Mepetbe n perynauuja (MAC), N36opHu npegmeT
SEQ - CodhbTBEPCKO UHXEHEPCTBO 1 UHPOopMauunoHe TexHonorunje (MAC), N3bopHu npeameT

Yxa Hay4Ha, yMeTHNU4Ka 0 AHOCHO

AyTOoMaTuKa 1 ynpaeibake cuctemmma
CTpy4YHa obnact

HacTtaBHuk/umn: Epoerban M. AnekcaHgap, PegosHu npodecop

Bykmuposuh M. CphaH, PegosHu npocecop

Typkynos [l. BykaH, lNpegasay BaH pagHor ogHoca

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yacosu
3.00 0.00 3.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

OBnapaBatse CTyAeHTa TEOPUJCKUM M MPaKTUYHMM OCHOBama AUCTpUbYMpaHux ynpaerbavkux cuctema.

Mcxon npegmeta

Wcxoam cy oBnafjaBake 3HakbuMMa, BELITUHAMa U CNocoBGHOCTUMA NOTPeGHUM 3a pasymeBare CIOXEHOCTU ANCTPMBYMpaHmx cuctema
ca aKLeHTOM Ha ynpaBrbayke CUCTEME U CUCTEME Ca KPUTUYHWUM BPEMEHCKMM 0f3vBoM. CTyAeHTM he HayuuTu napagurme v npuHUmMne
paga TakBUX cucTteMa u buhe ocnocobrbeHn fa peluaBajy KOHKPETHE UHXehepcke npobneme, ynotpebrbaBajy nocrtojehe
ancTpubyumpaHe cucTeme, kao M Aa y4ecTBYyjy y pa3Bojy HOBUX annuvkauunja 3a guctpubyupaHe cucteme.

Cappxaj npegmeta

Cappxaj npegmeTta ymHe cnegehe Teme: YBoga y auctpubyupaHe ynpaerbadke cucreme YC (neduHuumja, ocobuHe, pag y peanHom
BpeMeHy). 1IYC y ayTomaTusauumju npoueca u noctpojerwa (npumepu, peanusauuje AYC, xnjepapxmjckn HuBou, 6a3e nopgaraka,
KOPWCHUYKM UHTEepdejc, cucTeMu 3a Haa3op U npukynrbake nogataka - SCADA). Xapasepcke apxutekType (knactep, grid, Cloud, 1oT,
...). KomyHukaumnonu nogcmctem (dyHKUmMja, KOMyHUKaLMOHE MpexXe, NPoToKony, ...). CTunoemn coTBEPCKUX apxutekTypa (KnnjeHT-
cepBep, guctpubympaHu objektun, event based, pub-sub, web cepBucu, Tunosu cepsuca, ...). lNapagurme n npuHuunu AYC
(cvHXpoHU3auwmja, KOH3UCTEeHUM]a U pennunkaumja nogaTaka, ToNepaHTHOCT Ha oTka3e, 6e3beaHoct,...). OTBopeHu [1YC u uHTerpauuje
noagcmcremMa.

Teopwjcka HacTaBa y hopmu nNpedaBakba NokpueBa HabpojaHe Teme.

MpakTuyHa HacTaBa NpaTu TEOPMWjCKY HAacTaBy U OHa Ce M3BOAM Ha padyHapuma rge ce Nporpamckv UMNAEeMeHTUpajy KOMMNOHEHTE
anctpubympaHor cuctema u unycTpyjy ce teopujckn obpaheHe Teme.

MeToae n3Bohera HacTaBe

MpenaBatba, padyHapcke n nabopartopujcke Bexobe, kKoHcynTaumje. TeopeTcku Aeo rpagmBa CTyAEHTU NOMnaxy YCMeHo oAaroBapajyhm Ha
npobrnemcka nutara. YcMeHn ucnut Hocu fo 30 6ooBa M nonaxe ce npema Crnvcky UCNUTHUX NuTaka. MpakTnyHu feo rpagusa
CTyAeHTV nonaxy y pavyHapckoj naGopaTtopuju (KOrnoksujym) n uspagom gomaher paga. OueHa ncnuta ce oopmMmpa Ha OCHOBY ycrnexa
Ha KONokBujymnma 1 ypaheHux nporpaMepckmx 3agartaka, ksanuteta ypaheHux gomahux 3agataka v yCMeHor aena ucnura.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBe3Ha | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
MpegmeTHu npojekat Oa 30.00 | Ycmenu neo ucnura Jla 30.00
Tect Oa 10.00
Tect Oa 10.00
Tect Oa 10.00
Tect Oa 10.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1|Epnervam A, ;Lg:gnenaHM marepujan Koju MoKpvBa nsnarama u _Teci(zmmgac)l(: ;I;ayn:();nTeT 2005

Van Steen, M., &
Tanenbaum, A. S.

N

Distributed systems (4th ed.) Maarten van Steen 2023

3 |Erciyes, K. Distributed Real-Time Systems: Theory and Practice [Springer 2019
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HactaBHu npegmet

OsHaka npeameta  25.E2502 Cucrtemmn CcKnagmnuwTa n aHanmae nogataka
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E20 - PauyHapctBo u aytomatuka (MAC), N36opHu npeamet

IF2 - ndpopmaumoru nuxersepuHr (MAC), U3bopHu npegmet

MRO - Mepetbe n perynaunja (MAC), N36opHu npeameT

SEQ - CoghTBEPCKO UHXEHEPCTBO 1 HGOpMauunoHe TexHonorunje (MAC), N3bopHu npeameT

Yxa Hay4Ha, yMeTHU4Ka 0 AHOCHO

MpuMerseHe padyHapcke Hayke 1 MHopMaTrka
CTpy4YHa obnact P pasyHap Y top

HacTtaBHuk/umn: Kopawuh C. Cnasuua, BaHpegHu npodhecop
Bpoj yacoBa akTuBHe HacTase
Teopujcka HacTaBa Bexbe OOH CnpP Octanu yacosu
3.00 0.00 3.00 0.00 0.00
lMpeameTn npegycnoeu Hema

Ycnos: Hema

Linre npegmeTa

Linre npeameTa je ctuuare TEOPUJCKMX 3HaHa U MPaKTUYHMX BELUTUHA HEONXOAHWUX 3a yCrneluaH pasBoj KOPNopaTUBHUX CKnaguwTa
nofjaTtaka u cuctema 3a noApliky oanyymeawy. CBeobyxBaTHO ocnocobrbaBake CTydeHaTa 3a pasdymMeBawe, NpojekToBake,
UMMNeMeHTaumjy 1 ynpasrbake CaBpeMeHM CUCTEMMMA CKNaguLiTa nogartaka u nocriosHe nHrenureHumje (DW/BI). Ctuuarse gy6okor
pa3ymeBaka apxXuTeKTOHCKMX koHuenaTta (Data Warehouse, Data Lake, Data Lakehouse) n oBnagaBsake hopmanHuMm metogornormjama
3a cTpaTeluKy aHanu3y MOCMNOBHUX CUCTEMA, MMaHWpame XUBOTHOT LIMKNyca U MOAENOBake CIOXEHUX CTPYKTypa nogaTtaka (o4
knacunyHux Star/Snowflake wema go Data Vault mogena). PasBujatse cnocoOGHOCTM 3a camoCcTanHy peanusauujy KOMMneTHor npoueca
uHTerpauuje nopgataka (ETL/ELT), npumeHy HanpegHux MexaHnsama 3a onTMmmusaumjy nepdopmaHcu penaumoHmx n aHanntuykmux 6asa
nogaTtaka, kao u usrpagwy OLAP mogena u UHTEpakTMBHUX CUCTEMA 3a BU3yenu3auujy 1 u3seluTaBame.

Mcxop npeameta

HakoH ycneLuHo 3aBpLUeHOr Kypca, MCXoau yyersa Mory ce aedmHucaTy kpoa criegehe komneTeHumje:

1. Teopujcka 3Hawa 1 pasymeBane apxutektypa: CTyaeHTn he 6utn y ctamwy Aa objacHe pasnuke n HaMeHy KibyYHWUX KoHuenaTta
cknaguwTerwa nogataka: Data Warehouse, Data Lake u Data Lakehouse, kao n ga npenosHajy kaga ce Koju KOpucTu y npakcu, ga
aHanuaupajy opraHu3auuoHW CUCTEM Ca CTpaTeLlKor acnekTa kako 6u ngeHtudukosanu notpebe 3a yBohewem Bl (Business
Intelligence) pewewa. Takohe, ctyaeHTn he 6uTn ocnocobrbeHn ga pasymejy apxutektypy caBpemeHux Cloud DW cuctema u ynory
mMeToAa BelTayke uHTenureHumje (Al) y MogepHoj aHanuTuum nogartaka, kao 1 Aa KpUTUYKKU OLeHe NPeaHOCTM U MaHe pasnuynmTux
npuctyna mopenoBawy (kopnopatuBHun DW Hacnpam Tematckux Data Mart cuctema). 2. MpojektoBawe 6asa nogataka 3a DW:
CtypeHTn he 61Ut y CTakwy Aa caMoCTasniHO NPOjeKTyjy AMMEH3NOHN MoAen nogaTaka 3a cneumduyaH NocrnosHW npobnem n aa nsabepy
1 NpMMeHe apeksBaTHy WeMmy 6ase nogartaka. 3. MiMnnemeHTaumja n ynpasrbamwe nogaumma: CtyaeHTn he mohm ga umnnemeHTupajy
ETL npouec kao 1 mexaHn3Me 3a onTuMmaaumjy nepdopmaHcu yHyTap cuctema 3a ynpaerbake 6azama nogaraka Kpo3 MHAEKCHMpake 1
reHepucame arpermpaHmx nogartaka. 4. AHanuTuka, Busyenusaumja n nssewwtasawe: CtyaeHtn he mohu ga cnposoge OLAP aHanuse
Hag MyNTUAMMEH3VOHaNHWM nojauvma, Aa Kpevpajy UHTepakTVBHe aHanuTuyKke n3sellTaje n KOHTponHe Tabne, kao v npumekyjy
OCHOBHE TEXHMKE UCTpaxuBara nogartaka (Data Mining).

Cappxaj npegmeTa

Teopwujcka HacTaBa:

- YBOA y cucTteme 3a cknaguwTerwe nogaTtaka: kapaktepuctvuke n obnactu npMmeHe caBpeMeHux apxuTekTypa nogataka (Data
Warehouse, Data Lake, Data Lakehouse).

- CTpaTelko nNnaHupamwe U aHanusa: cTpaTellka aHanm3a OpraHu3alnoHMX CUCTeMa Kao OCHOBa 3a AedUHuCake 3axTeBa U
nnaHuMpawe pasBoja cucTema cknaguwTa nogaTaka U cuctema nocnosHe uHTenureHumje (Bl).

- MeToponorunja u apxuTtekTypa: onwTa MeToAo0Nornja NpPojekToBaka U BULIECIIOjHA apXnTekTypa cuctema ckrnaguiiTa nogartaka,
LeHTpanuaoBaHu kopnopatnsHm DW cuctemun n tematcku opujeHTucaHa Data Mart pewema.

- MopenoBate WwemMe 6ase nogataka: KOHLENTH, CTPYKTYpa U TEXHWKE MpojekToBaka aHanuTUYkux Wwema nogataka (Star Schema,
Snowflake Schema, Constellation Schema, Data Vault).

- MHTerpauuja nopgataka n (ETL npouec): xuBoTHu umknyc ETL npoueca (ExTpaur, TpaHcdopwm, Jloan) — meTtope m3aBajama,
TpaHcdopmaumje n nNywera nopgataka. TexHWKe MHULMjANHOr Nywera U MexaHuamu 3a ocsexaBawe [JW 6asa nopgataka.

- Arperauvja n ontummsauuja nepdopmMmaHcu: METOAEe 3a reHepucamwe arpermpaHnx nogaraka. MexaHnsamu yHyTap cuctema 3a
ynpaBrbake 6azama nogataka (ABMC) HamenweHn noapLum nMmnnemeHTaumje n obesdbefmBary BUCOKMX nepdopmaHcy y pagy AW
cuctema.

- AHannTuKa 1 NoApLLKa oAnyYMBaky: CUCTEMM 3a NoApLUKy oanyymnsawy (JCC), koHUuenTu n anaTtu 3a BuwekpuTepujymcky OLAP
aHanuay nopartaka. TexHuke u codTBepcKa pellera 3a HanpeAHo U3BellTaBawe 1 BU3yenusauujy.

- WctpaxuBarwe nogaTtaka u caBpemeHn TpeHAOBW: meTode M anatu 3a aybuHcko uctpaxusawe nogataka (Data Mining).
CneumdnyHOCTN apxuTekType 1 MMnNneMeHTaumje cknaguwTa nogataka y obnaky (Cloud DW). UHTerpauvja metofa BelwTayke
WHTENWUreHumnje y aHanuTuyke cucteme v nperneq akTyenHUxX TEXHOMOLWKNX TPpeH[oBa.

MpakTnyHa HacTaBa: Kpos paj Ha agekBaTHUM, peanHnuM npumepuma, CTyaeHTV Ha Bexbama onepaTvBHO peanuayjy cBaKy TeopumjcKy
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uenuHy. MNpaktuyaH pag obyxeaTa LienokynaH pasBojHW LUMKNYC: O HanpeaHor AMMEH3NOHOT MOAEeNoBaka 1 NpojekToBaka wema,
npeko pasBoja u u3BpLUaBaHa komnnekcHnx ETL npoueca, 4o kpeupara MHTEPaKTUBHMX U3BELLTaja U aHaNUTUYKUX KOHTPOMHUX Tabnu
3a KpajHe KOPUCHUKE.

MeToge n3sohera HacTase

HacTaBa ce u3Boau y obnvky npegaBara U padyHapckmx Bexou (y padyHapckoj nabopatopuju) n koHcynTaumja. TOKoM LenoKynHor
npotieca n3Boherwa HacTaBe, CTYAEHTU Ce NOACTUYY Ha MHTEH3NBHY KOMYHMKaLMjy, KPUTUYKO pe30HOBakke, CaMOCTanHu paj n aktusaH
ofHOC npemMa npolecy Hactase. Ha npepgaBakuma ce nsnaxe TeopeTcku Aeo rpagvea nponpaheH penpeseHTaTVBHUM NpUMepumMa 13
uHXekepcke npakce. Ha Bex6ama, koja nparte npefasaka, page ce kapakTepucTU4HM 3adaum 1 npoaybrbyje ce U3noxeHo rpagueo ca
npefasana. Ycnos 3a gobujawe notnmca v nanasak Ha 3aBpLUHU UCMUT NpeAcTaBiba M3BPLUEHE CBUX NpeancnuTHUX obasesa, y
MUHMManHom obumy of 36 noeHa.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
MpegmeTHW npojekaT Ha 45.00 | Teopujcku neo ucnura Ja 30.00
MpeameTHW(NpojeKkTHM)3agaTak Oa 15.00
CnoxeHu o6nuum Bexoun Oa 10.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
. The Data Warehouse Toolkit: The Definitive Guide to .

1 |Kimball, R., & Ross, M. Dimensional Modeling (3rd Edition) John Wiley and Sons, Inc. 2013

2 {Inmon, W. H. Building The Data Warehouse (4rd Edition) John Wiley & Sons, Inc, USA 2005

3| Golfarelli, M., & Rizzi, S. ,\Dﬂaettig’gilrgg;fe Design: Modern Principles and McGraw-Hill 2009
Kimball, R., Ross, M,, . \ . .

4 | Thomthwaite, W., Mundy, J., gggigsEgﬁitanarehouse Toolkit Classics, 3 Volume Wiley 2017
Becker, B., & Caserta, J.

- The Unified Star Schema: An Agile and Resilient . N
5 [Inmon, B., & Puppini, F. Approach to Data Warehouse and Analytics Design Technics Publications 2020
. Practical Lakehouse Architecture: Designing and — .

6 | Gaurav Ashok Thalpati Implementing Modern Data Platforms at Scale O'Reilly Media, Inc. 2024
Denny Lee, Tristen Wentling, . - S

7| Scott Haines, Prashanth Delta Lake: The Definitive Guide: Moder Data O'Reilly Media, Inc. 2024
Babu Lakehouse Architectures with Data Lakes

8 | Bennie Haelen ML and Generative Al .in the Data Lakehouse: Building O'Reilly Media, Inc. 2026

and Deploying Al Applications at Scale

Oatym: 13.10.2026 CtpaHa 53




AS ST, YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA
)

&),
Lt
fm% 21000 HOBW CAQL, TP AOCUTEJA OBPAJOBUTRA 6

”’e’vope :;\6,:5"' Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje
AN

HactaBHu npegmet

Ounaxa nponmeTa  25.EMA05A dopmarnHe meToae NpojekToBaka U Bepudukaumje xapasepa

ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Z:S/ ::;/‘L%iaycn:emmuka O[IHOCHO EnekTpoHmka
HactaBHwuk/uu: Bpawkosuh C. Byk, BaHpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

O6pa3oBHM UMb OBOT Kypca je cTuuake 3Hara 13 obnactu copmarnHe cneumdukaumje n sepudmrkaumje gurutanHor xapasepa. To cy
HanpefHa 3Hawa notpebHa y paay jeaHor BepudrKaLMoHOr UHXeHepa.

Mcxon npegmeta

HakoH ycneluHor 3aBpLueTka npegmeTta cTyaeHTy he 3HaTy Teopujcke ocHOBe 3a cneuudukauunjy n sepudukaumnjy xapgsepa. CtygeHtu
he mohu npeBecTn HechopmanHu onuc xapaBepa Ha dpopmanHe cneundurkaumje ocobuHa u 3Hahe ga kopucte EDA anate notpebHe 3a
dopmarnHy BepudukaLlmnjy xapasepa.

Cappxaj npegmeta

Teopwujcka HacTaBa:

YBoa y popmanHy cneuundukaumjy n sepudukaumjy xapasepa: yrnora popmanHnx metoda y nNpojekToBakwy AUTUTanHUX cuctema,
rpeLuKke u LMKnyc pa3soja, nopehewe popmanHe Bepudukaumje n cumynaumje, popmanyu, ceMm-cbopmanim u UHaAMUYKN NPUCTYyNn
Bepudukaumju, Bepudukaumja sacHosaHa Ha TBpAwama (ABV). dopmanHa Bepudukaumnja ocobmHa: NpocTop cTawa, TBpAHE,
npeTnocTaBke U Tayke NOKPUBEHOCTU, HUXOBM MefycobHM ogHOCK, Tymayerwe pedyntaTta popmarnHe aHanvse v KOHTpanpumepa.
Jesuuu 3a cneuudukauujy ocobunHa (PSL, SVA), ca Harnackom Ha SVA: TpeHyTHe 1 KOHKYpEeHTHe TBPAHE, CEKBEHLe, TEMNOparnHu
onepaTopu, UMNNukauuje, yrpaheHe dyHkumje, noBe3nBake ocobuHa ca mogenom, ocobuHe "safety" n "liveness" n npetnocraske
npaBuyHocTyu (fairness).

CnoxeHocT dhopmariHe aHanuse: 3BOPU CIIOXEHOCTH, KOHYC yTuLlaja 1 yTuuaj Mogena n ocobuHa Ha MoryRHOCT AoKa3nBama. TexHuke
KOHTPOJe CIOXEeHOCTU: pedyKuuja napameTapa u BenuuMHe mofena, MeToda UpHe KyTuje, Tauke npeceka, pasgBajawe crnyyajesa,
peaykumnje n anctpakumje 6pojaya, ancTpakumja no4eTHUX BpeaHocTu. [penosHaBare npeTepaHnx U NMPOTUBYPEYHMX OrpaHnyeH-a.
Pa3Boj edmkacHux ocobrHa kopuwhewem NoMohHOr KoAa, HeAeTEPMUHUCTUYKMX KOHCTaHTU, O3HavaBaka nogaTtaka u penakcumparsa
ocobuHa. MNnaHupamwe 1 Tok hopmarnHe aHanunse Kpo3 gase NpojekToBaka M UCTpaxunBara Moaena, npoHanaxewa rpeLiaka u
AOKa3uBaha; pedepeHTHN MOAENN U KpuTepujyMu 3aBplueTka Bepudukaumje.

OCHOBHW anropuTmu gopmanHe Bepudukauuje: npeactaBrbawe AUTMTANHUX cUCTeMa KOHa4YHUM ayToMaTuma 1 npenasHum
cMcTeMmnMa, aHanm3a JOCTUXKHOCTM 1 npoeepa mofdena (model checking), TemnopanHe nornke CTL u LTL, npeactaereamwe bynosux
dyHKUMja BuHapHUM anjarpamuma opnyymnsana (BDD) u cumbonuyka npoBepa mogena, npobnem 3agoBorbuoctu (SAT) 1 OCHOBHM
npuHuyunu anroputama DPLL n CDCL, orpaHnyeHa nposepa mogena (BMC), nHOYKTMBHO goKa3uBawe U K-MHAYyKUMja, OCHOBHMU
npuvHumnu anroputama IC3/PDR, npoBepa norvyke eKBMBaneHTHOCTU N KOMOMHOBaHkE anroputaMmckvMx npucryna.

MpakTuyHa HacTaBa:

Pap ca dpopmanHum EDA anatuma: npunpema mopena v BepuduKkaLnoHOr okpyxera, nogellaBake TakTa u peceTa, NokpeTamwe
aHanuse n Tymadewe pesyntaTta. [Mncawe n nosesnBarwe SVA TBpaHM, NPeTNOCTaBKM U Tavyaka nokpmeeHoctn ca RTL mogenuma.
Mopehewe cumynaunoHe n opmanHe Bepudmrkauvje, aHanusa KoHTpanpuMepa, OTKpuBawe U OTKNawawe rpeliaka u nposepa
eKBMBaNeHTHOCTN mopaena.

MpumeHa TexHuka pegykumje n ancTpakuumje, KOHTporna orpaHnyera 1 pasBoj edukacHux ocobuHa. MNMpoeepa ocobuHa "safety" u
"liveness". N3papa nnaHa v cnpoBoferwe hopmarnHe aHanuse Ha npumeprmMa gurutanHmx Mogyna v je4HoCTaBHOr NMPOoLLEeCOoPCKor jearpa
Kpo3 (hase UcTpaxuBarwa MoAena, npoHarnaxetwa rpellaka u fokasvsatrba.

MeToge n3sohera HacTase

MpepaBama. PayyHapcke Bexb6e. KoHcynTauuje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT Oo6ases3na | Iloena
OpabpaHa npojekTa Oa 50.00 HHCM?HI/I JIe0 UCIHTA - KOMOWHOBAHH 3aally U Jla 30.00
CroxeHu obnuum Bexoun Oa 20.00 | TEoPHja
JlutepaTypa
P.6p. | AyTop-n Hacnos N3paBay lopguHa
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
1 OayTtoeuh, C., & Bpankosuh, Paq_yHapCKe Bexoe 13 npeaveTa dopmanHe metoge |Hoeu Caa: ®akynret 2014
B. npojekToBaksa 1 Bepudmkalmje xapasepa TEXHUYKMX Hayka
9 Erik, S., S(;hubert T,& Formal vgriﬁcation: an essential toolkit for modern Morgan Kaufmann 2023
Achutha Kiran Kumar, M. V. [VLSI design
3 |Douglas, P. & Foster, H. Applied formal verification McGraw-Hill, Inc. 2005
4 (Baier, C., & Katoen, J.-P. Principles of Model Checking MIT press 2008
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HactaBHu npegmet

MeTopae perynauuje enekTpoeHepreTckMx npeTeapaya ca
MWUKPOKOHTponepuma

OsHaka npegmeta  25.EE524
ECINB 5

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
E10 - EHepreTuka, enekTpoHuka un TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HacraBHuk/un: MapueTwuh M. Japko, PenosHn npocecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 1.00 1.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Pruziti studentu akademskih studija uvid u savremene trendove razvoja elektromotornih pogona. Obugiti studenta osnovnim alatima za
modelovanje, simulaciju rada i projektovanje HW and SW modernih mikrokontrolerski upravljanih pogona sa motorima naizmeni¢ne
struje.

Mcxon npegmeta

HakoH oacnywaHor Kypca kaHguaarT je yno3HaT ca TpeHAOBUMA Y pa3Bojy enekTpoMOTOHUX noroHa. lNpernegaHa je Benvka KonmumHa
nuTtepatype n3 ogabpaHe obnacTtu, 1 jegaH of NOroHa y OKBUpY KaTeape je uckopuwheH 3a gobujame ogabpaHux ekcrneprMeHTanHmx
pesyntaTta. OBuM je kaHaMaaT oby4yeH 3a pellaBake akTyenHux npobnema n3 obnactu enekTpoOMOTOHNX MOroHa.

Cappxaj npeameta

Teorijska nastava na predmetu obuhvata sledec¢e : Uvod. Klasifikacija elektromotornih pogona. 1) Elektromotorni pogoni sa asinhronim
motorom (AM). 1a) Model vektorski kontrolisanog pogona sa AM i davacem polozaja 1b) Sinteza digitalnog regulatora struje, brzine i
pozicije. 1c) Analiza osetljivosti rada pogona na promenu parametara. 1d) Model vektorski kontrolisanog pogona sa AM bez davac¢a
polozaja (MRAS i SMO estimatori brzine i polozaja), 1e) Vektorski kontrolisan pogon sa AM sa i bez davac¢a poloZaja i on-line procenom
parametara . 2) Elektromotorni pogoni sa sinhronim motorom (SM). 2a) Model vektorski kontrolisanog pogona sa SM i davacem polozaja
2b) Model vektorski kontrolisanog pogona sa SM bez davac¢a polozaja (SMO i jedan od metoda baziran na utiskivanju test signala), 2c)
Analiza osetljivosti rada SM shaft- sensorless pogona na promenu parametara. 2d) Vektorski kontrolisan pogon sa SM sa i bez davaca
polozaja i on-line procenom parametara .

Prakti¢na nastava obuhvata: 1, rad u Matlab simulink okruzenju na raznim modelima pogona sa motorima naizmeni¢ne struje, 2. rad u
laboratori na vektorski kontrolisanom pogona sa motorima naizmeniéne struje (AM i sa SM) koji su digitalno upravljani. Rad na FOC
strukturi realizovanoj u programskom jeziku C na STM32F303 i STM32G4 mikrokontrolerima.

MeToge n3Bohera HacTaBe

IlabopaTopujcke Bexbe, MNpenaBara, KoHcynTauuje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
Op6parbeHe nabopartopujcke Bexte [a 50.00 HMCM§HI/I JIe0 UCIHTA - KOMOMHOBAHH 3a7alli U Tla 50.00
Teopuja
JlutepaTypa

P.6p. AyTop-n Hacnos N3paBay lopguHa

1|Mapuetun, 1. Q/Ipv;?Boanpp;Lm:;)pcn(o ynpaBrbake eHepreTCkum THec;zmMSKe:/l,c)l(: :;:;m;;;;nTeT 2014

2 |Bykocasuh, C. H. [vrutanHo ynpaerbarwe eneKTpUYHNM NOroHMMa Beorpaa: Akagemcka mucao 1999

3 |Vukosavi¢, N. S. Digital Control of Electrical Drives Springer 2007
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HactaBHu npegmet

OsHaka npegveta  25.EE564 ﬂ,I/ICTpI/I6yI/IpaHI/I EJ1IeKTPOEeHEePreTCkn pecypcu
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HactaBHwuk/uu: CraHucaersesuh M. Anekcangap, BaHpeaHu npodecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linms npeameTa je a CTyAEHTM CTEKHY OCHOBHAa 3Haka M3 NpvHUMna paga u ekcnnoartauvje auctpnbynpaHmx eHepreTckux pecypca
(OEP) - reHepaTopvmMa 1 cknaguwiTuma enekTpuyHe eHepruje, Kao HOBMX enemeHara y noctojehum n Hactynajyhum auctpubyTnBHUM
mpexama (OM). Takohe, uurb je Aa ce AeTarbHO YNo3Hajy O HauMHUMa paja, NpojekToBama, KOHCTpynUcara U TEXHO-EKOHOMCKUM
acnektuma wuxose npumeHe. Nopen Tora, ctyaeHTn he ce ynosHaty ca cneumduyHocTMMa npukrbydyewa n paga AEP Ha
TpaguumoHanuum M.

Mcxon npegmeta

CtyneHTV he 6uTn ocnocobrbeHn Aa npopavyHaBsajy, KOpUcTe 1 NpojeKTyjy pasHe obnuke AMcTpubympaHux eHepreTckux pecypca (OEP),
Kao 1 Aa yHanpehyjy MoryhHOCTY HUXOBE NpuMeHe y noctojehum n HacTynajyhum mpexama. Ctehu he u npaktuyHa nckycTea y pagy ca
reHepatopmma Ha 6a3n 06HOBIBMBUX EHeprvja - BETPO M CONMapHNM efiekTpaHaMa, ca Ha4uMHMMa HUXOBOT NPUKIbyYera, yTuuaja u paga
y noctojehum u HacTynajyhum gmuctpubytnsHum mpexama (OM). Takohe, cTyaeHTn he ce 0byuntun 3a kopuwhere ogrosapajyhux
codTBepckn anata 3a aHanuay paga OM y npucyctey OEP.

Cappxaj npeameta

Teopwujcka HacTaBa obyxBaTa:

YBopA — npernea u Bpcte AucTpmbymnpanmx eHepretckux pecypca (OEP). EHepreTckn noTeHumjan n reorpadpcku pacnopeg. Ctawe y EY
n Cpbuju. HauuH kopuwherwa u moryhHocTu npeTBapakwa eHepruje ca EP. KoHBepTopu eHepruje cyHua u eHepruje BeTpa y
eneKTPUYHY eHeprujy — Teopuja, MOAENM U Ha4YMH PyHKUMOHMCaa. KapakTepucTuke 1 n3bop enekTpu4HNX reHepatopa y enektpaHama
Ha BeTap. CnoxeHe enekTpaHe (chapMe BeTperwaya) — HA4YMH paja, XxaBapujCku pexmmMm, MeHaLIMEHT, NoBe3nBake ca AUCTPUOYTUBHY
mpexy (OM). CknaguwiTere enekTpuyHe eHepruje — MOAEPHN NPUHLMNK, TeXHonoruje n pewewa. EnekrpnyHn aytomobunu kao
cknaguwTa. OcTtane Bpcte JEP. MeToge ynpaBrbawa. EkoHomcko-koMepumjanHiu ycnosu npumeHe JEP 3a npoussoamwy 1 npopajy
enekTpuyHe eHepruje. MNpegHocTn n npobnemun y auctpubympaHom pagy (HectabunHa mpexa, OCTPBCKM paj, KBanuTeT en. eHepruje un
cn.).

MpakTuyHa HacTaBa obyxBaTa:

Mpernea, obyka 1 NnpumeHa caBpeMeHnx codTBEPCKMX anaTa 3a aHanusy npukrbydera u paga [EP y noctojehum n Hactynajyhum OM.
CamocTtanHu pag cTygeHaTa ca MoAepHUM copTBeprMa Ha pellaBamy KapakTepucTuiHux npumepa npumere JEP y [IM, kpo3 uspagy
ceMecTparHux npojekaTta v HhUXOBY NpeseHTaumjy 1 oabpaHy.

MeToge n3Bohera HacTaBe

Teopujckn acnekT 1 MaTeMaTnykn mogdenu he 6UTn nanaraHn Ha npegaBamwnma. PelwaBamwe npobnema n metofe npojektoBana he
6uTn paheHe Ha ayauTopHUM Bexbama, Aok he obyka 3a NpumeHy coTBepckux anata u Tectupawe [EP 6utn paheHe y cknony
padyHapckux u nabopartopujckux Bexou. CamoctanHu paa ctyaeHata he 6utu nckasaH Kpo3 uspagy npojekra.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
O‘qﬁpa}beHe naGopaTopijKe Bexbe ﬂa 10.00 HI/ICM(?HI/I JI€0 WCINTA - KOMOMHOBAHM 3a1aly U )13 30.00
lMpeameTHU(NpojeKkTHN)3aaaTak Oa 40.00 [o0PMa
MpucyctBo Ha nabopaTopujckum Bexxbama Oa 2.50
[MpucycTBO Ha Npegasawuma Oa 2.50
Tect Oa 15.00
JlutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1| Muxajnosuh, B OvncTtpubympann nssopu eHepruje: NpUHUMN paga v AKaemMcka Mucao 2011
T eKcnnoartaLnoHn acnekTu
5 CraHucasreesuh, A., & MpakTukym ns auctpmbymnpaHux enekrtpoeHepretckux [Hosu Capa: ®akyntet 2025
Katuh, B. pecypca TEXHUYKMX HayKa
3|chan T.F Distributed Generation: Induction and permanent Wile 2007
T magnet generators y
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HactaBHu npegmet

OsHaka npegveta  25.EIORM Mepel-be n o6pa,u,a pe3yntata Mepela
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

MRO - Mepetbe n perynauunja (MAC), N36opHu npegmeT

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnekTpnyHa mepera, MeTpornoruja n uomeagmumHa
CTpy4Ha obnact P P P I Any

HactaBHwuk/uu: Hosakoswuh [1. hophe, [loueHT
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 3.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuarbe 3Hara 13 06nactn mepera 1 obpage pesynrata y MHAYCTpUjU.

Mcxon npegmeta

Cnoco6HOCT yKIbyyena y npouec Mepera n 0bpagy pesynrtarta y uHaycTpuju.

Cappxaj npegmeTa

Teopwujcka HacTaBa:

OcHoBe obpape pesyntata mepera. Knacudukaumja rpewaka n HanpegHe ctatuctuuke obpage MepHux nogartaka. lNpoueHa
napameTtapa u npegsuhare noHalwaka MepHUX BenuymHa. lNojam MmeTponoLuke cneamBocTi, MeflyHapoaHu aparmxkmanun o meflycobHom
npusHaBaky pesyntarta etanoHupawwa (CIPM MRA) n 3axteBu ctaHpapga ISO/IEC 17025 y pagy akpeautoBaHux nabopatopuja.
AHanusa ynasHux 1 M3nasHux BenuymHa, npoLeHa MepHe HeCUrypHOCTU ca HEeKOPenucaHnM 1 KopenucaHuM ynasHuMm BenuunHama.
Oppehusare edekTuBHoOr bpoja cteneHn cnoboge (Welch-Satterthwaite oopmyna) n BpegHoBarke NpoLLINPEHE MEPHE HECUTYPHOCTMU.
Mpumena MoHTe Kapno meTtoge (GUM-S1) y npoLeHn MepHe HECUTyPHOCTY 3a CIIOXEHe U HennHeapHe MoJerne Mepeha.

MpakTnyHa HacTasa:

PelwaBawe Hymepnykmx 3agaTaka n obpaga cepuja MepHUX nogartaka npumeHom codTBepckmx anaTta. Hymepudko ogpefusare 1
npaB/berwe M3BELITaja O UcnuTuBaky/etanoHvpawy. Cumynaumja pacnogena seposaTHohe u npoueHa HecurypHocTu nomohy
padyHapckux ckpunTtu kopuwherwem lajToH nporpamckor jeanka. CTyamja cnyyaja Bohewa 3anuca U ynpaBrbawa MEpPHOM
HecurypHowhy y nabopaTtopujckoj npakcu.

MeToge n3sohera HacTase

MpepaBama. AyamTtopHe Bexbe.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT Oo6ases3na | Iloena
npeﬂMeTHM npojeKaT 'D'a 5000 ITucmenn JC€0 HUCITUTA - KOM6PIHOB3.HPI 3agany 1 )Ia 30.00
TeopHja )
YceMeHn 1eo ucnura Ja 20.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1 |National Instruments Labview Measurements Manual National Instruments 2000
2| Tomuh, J... & Kywersesuh, M. Mepere n aHanusa curHana npumeHom LabVIEW Hosu Cap: ®akyntet 2016
nporpama TEXHUYKMX HayKa
3 Tomuh, J., & MunosaHosuh, |BupTyanHa nHcTpymeHTauuja npumeHom LabVIEW Hosu Cap: ®akyntet 2010
M. nporpama TEXHUYKMX HayKa
. . . Upper Saddle River, N.
4 |Chugani, M. L. LabVIEW Signal Processing J- Prentice Hall PTR 1998
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HactaBHu npegmet

OsHaka npegmeta  25.EE0516 CI'IeLI,I/IjaJ'II/I3OBaHI/I CO(*)TBepI/I Yy enekTpoeHepretTuun

ECMNB 5

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoeHepreTuka

CTpyyHa obnact

HacTaBHuk/un: LliseHga C. NopaH, PegoBHu npodecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu

3.00 2.00 0.00 0.00 0.00

MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Yno3HaBawe ca pasnuunTUM KOHLENTYMa CaBPEMEHUX eNIeKTPOEHepPreTCKUX CUCTEMAa M TPeHOoBMMa HUXoBOr passoja. O6paaa
crnoxeHux npobnema us o6nactu aHanuse, ynpasibatka, ONepaTUBHOr NnaHupawe U oNTUMU3aLMje pada enekTpoeHepreTCKUx
cuctema. CTuuatse 3Haka O creuvjanMs3oBaHUM anropUTMUMa 1 crieymnjanu3oBaHMm copTBEpMMa 3a pellaBakbe CroXeHux npobnema.

Mcxon npegmeta

CasHama 0 cneuujannsoBaHM anroputMmnMa y enekTpoeHepretTuum. YnosHaBamwe CTydeHaTa ca CroxeHuMm npobnemmma 3 obnactu
aHanuse, ynpaerbara, OnepaT1BHOr MnaHvupake 1 onTuMm3aumje paga AUCTpUbYTUBHMX CUCTEMA U HMXOBO OCrocobrbaBak-e Aa Takse
npobrneme mMoaenyjy U pelwasajy NpMMeHOM cneuuvjanusoBaHux anroputama. OcnocobrbaBare CTyAeHaTa Aa NpakTUYHO KopucTe
HanpegHW ANCTPUBYTUBHN MEHaLIMEHT CUCTEM.

Cappxaj npegmeta

Teopwujcka HacTaBa:

YBoAHa pa3maTtpata - PasanuunTty KOHLENT caBpeMeHNX eNleKTpoeHepreTckMx cuctema y csety. HoBu pecypcmn 1 Hose TexHomormje u
HUXOB YTWLAj Ha cCaBpeMeHe TpeHAOoBe, M3a30Be M O4ekuBatba. [lameTHe Mpexe.

MaTtemaTnykm Mogenu n ocHoBHe oyHKUMje (TOKOBW CHara, KpaTku CnojeBu u noysgaHocT). ®PyHkumje 3a Hagsop (SCADA, ectumauuja
CTawa) U aHanu3y paga cuctema (TEXHUYKM U HEeTEXHUYKM rybuum, penejHa sawTuTa, XapMOHULK, CUTYpHOCT, UTA.). OnepaTtuBHO
nnaHupawe U onTuMm3aumja (pekoHdurypaumja, perynaumja HanoHa n peakTMBHUX CHara, ynpasrbake NoTPOLUHOM, NOCTaBibake
MepHux ypefaja, perynatopa n KoHAeH3aTopckux 6atepuja, nojadare mpexe, Uta.). KomnnekcHe dyHkumje (rpaguters mpexe, Load
Profile Tool, Closed Loop, FLISR, OMS, MDM, DER, DSDR, nnaHvpahe, HUCKW HanoH, TPEHWHI cumynarop, uTa.).

WHTerprcann codTBepcky cuctTeM 3a ynpasrbake U HaA30p Mpexe, onepaTMBHO NiaHnpake v oNTMMK3auujy, aHanuay paga cuctema
W NnaHvpawe passoja AUCTPUBYTUBHUX Mpexa.

AHanv3a KOpUCHOCTM NPpUMEHe CreLmnjan3oBaHnx codTBepa M NpakTUYHa UCKYCTBa HMXOBE NPUMEHE.

MpakTuyHa HacTaBa:
Y cknagy ca TeopujckoM HacTaBoM. [NpakTnyHu nprkas u obyka 3a kopuwhere MHAycTpujckux codteepa Tuna AOQMC, EMNAH, uta.

MeToge n3Bohera HacTaBe

MpepnaBata; ayanTopHe Bexbe; KoHcynTaumje

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
lMpeameTHU npojekat Oa 50.00 | Ycmenu zeo ucnura JHa 40.00
lMpucycTBO Ha Npegasawuma Oa 5.00
MpucycTtBo Ha Bexbama Oa 5.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1 Hggg:”g’ A.Bewyr L, & Cneuujanmsosanyn DMS anroputmu Hosu Cap: DMS Group 2011
2 |Pratt, R. G., & etal. The Smart Grid: An Estimation of the Energy and CO2 | Pacific Northwest National 2010
Benefits Laboratory
3 |Momoh, J. Smart Grids — Fundamentals of Design and Analysis |IEEE, John Wiley & Sons, USA | 2012
4 |Borlase, S. Smar_t Grids — Infrastructure, Technology and CRC Press, Taylor & Francis 2013
Solutions Group, USA
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HactaBHu npegmet

OsHaka npeameTa  25.EM405 TexHonorunje n3page ceHsopa

ECMNB 5

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoHuka

CTpy4Ha obnact

HactaBHwuk/uu: HNamrwanosuh C. MupjaHa, PegosHu npodbecop

Kucuh I'. Munuua, BaHpegHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuane TeopeTCKUX N NPaKTUYHNX 3HaHa 13 061acTu NPojeKToBama U TEXHOMOrWja n3page ceH3opa, pasymeBare TpaauLMOHAmMHMX,
caBpeMeHux 1 HacTajyhux TexHonoruja nspage.

Mcxon npegmeta

Cnoco6BHOCT npojekToBaka CeH3opa 3a pasnuuuTe annukauunje (3a Mepewe nNpuTucka, nomepaja, NpoTtoka, TemnepaType,...).
Cnoco6HOCT npojekToBaka pasnNnunTUX BpcTa ceHsopa (MHAYKTUBHM, KanauuTuBHKU, OTNOPHMYKK). CnocobHocT dabpukauuje
NpOojekTOBaHMX CEH30pa Y caBpeEMEHUM MUKPOENEKTPOHCKMM TexHornorujama. Pa3Boj cnocobHOCTM 3a aHanUTU4Yko carnefaBarbe u
KpUTUYKO nopeferwe pasnuunTUX TEXHOMOLIKUX pellera, Kao U 3a AOHOLLEHE CMOXEHUX UHXEeHEePCKUX OANYyKa Yy cknagy ca
cneundunyHMM 3axTeBMMa nNpuMeHe.

Cappxaj npegmeta

Teopujcka HacTaBa: OCHOBHM KOpauu Npu NpojekToBamy 1 habprkaunju enekTpoHCKMX KOMMOHEHTU 1 ceH3opa. AHanunsa u npumeHa
cBojcTaBa MaTepujana y npouecy npojektoBaka ceHsopa. PasnuunTte TexHonorvje n3page, TEXHOMOLWKN MOCTYNUU, NPEAHOCTU U
orpaHuyewsa. [lnsajH pasnuumMTmMx BpcTa ceHsopa (MHAYKTMBHU CEH30pU, KanauuTUBHMU CEH30pU, OTNOPHUYKN CceH3opK). BexnyHum
npuHUUN paga ceHsopa. MuUkpoceH30pu NpuTUcKa, Nomepaja, no3uuuje.

MpakTnyHa HacTaea: lNpojekToBare N TecTupamwe ceH3opa. [leo HacTaBe Ha NpeagmMeTy ce OABMja KPO3 CaMOCTanHW CTyAujCKu
UCTpaxuBayku pag y obnactv npumeHe ceHsopa u nsbopa onTumanHe TexHomnoruje 3a wuxoBy dabpukauujy.

MeToge n3sohera HacTase

MpepaBama. JlTabopaTtopujcke Bexbe. KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
MpeameTHu npojekat Oa 50.00 | [Ipe3enrtanuja u 3aBpIIHa 00paHa IMIPOjeKTa Jla 50.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3pnasay FoanHa
1|Fraden, J. Esgﬁgaci(i)okngf Modern Sensors: Physics, Designs, and Springer 2004
2 |Wilson, S.J. Sensor Technology Handbook Elsevier 2005
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HactaBHu npegmet

Oshaka npepmera  25.EE504 MeHaiLMeHT cuctemun y enekrpoeHepretuum - EMC n IMC
ECIMB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E10 - EHepreTuka, enekTpoHuka un TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

CTDYUHa 0BRACT EnekTpoeHepretuka
HacraBHuk/uu: Koeauku B. HeBeH, [JoueHT
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CarnepaBare OCHOBHMX acnekata MeHalMeHT cuctema y enektpoeHepretuum (Energy Management System - EMS wu Distribution
Management System - DMS), ogHOoCHO mMeToaonorvja u anroputama KojuMa ce onTMmMusvpajy nojeavHn npobnemu ekcnnoaTtauuje
NPON3BOAHO-NPEHOCHUX U ANCTPMOYTUBHMX KanauuTeTa. Liums je n ocnocobrbaBake cTyfeHaTa 3a peluaBake NojeAnHNX NpakTUYHUX
nporpama Boherwa enekTpoeHepreTCKor cMcTema Kpo3 AMCrneyvepcko ynpasrbakwe U AOHOLEHE OAyKa O ONTMMM3auumjn noroHa. Jegax
o/ uurbeBa je 1 ynosHaBame CTyeHaTta ca roToBUM NporpamckuM naketmma 3a ontumuaauujy noroHa kpos EMS n DMS.

Mcxon npegmeta

Ha kpajy Kypca cTyaeHTu cy y moryhHocTu aa:

-Mopgenyjy nojeanHe duanuke edekTe Koju ce jaBrbajy y nojeauHUM ekcrnnoaTauuoHuM ycrnosmMa (y NPeHOCHUM U AUCTPUBYTUBHUM
mpexama — EMS n DMS).

-OopmMynuLly 1 pellaBajy OCHOBHE aHanuTuyke yHKLMje ekcnroartaumje enekTpoeHepreTckux cucrema y oksupy EMS n DMS.
-Mo3Hajy nojeanHe coTBEpcke NakeTe 3a ONTUMU3aLM]y U CUMYauujy Aucneyepckor ynpaerbakba y peanHum Npou3BogHO-NPEHOCHNM
1 AMCTpMBYTMBHUM Mpexama.

-floHoce ogrosapajyhe 3akrbyyke Ha 6asn fobujeHux pesynTaTa, y Lurby onTMMK3aLmje ekcrnnoartaumje enekTpoeHepreTCckMx cuctema.

Cappxaj npegmeTa

Teopujcka HacTaBa: TexXHUYKM CUCTEM ynpaBrbaka y npeHocHum mpexama (EMS — Energy Management System). CTpykTypa u
dyHkumja SCADA cuctema. - TexHundka peanusaumja perynauuje HanoHa v peakTMBHUX cHara. [pumapHa, cekyHaapHa v TepuujapHa
perynauunja. - Cuctem 3a perynauujy y4eCTaHOCTM M aKTUBHUX CHara. - TexHuW4ka peanusauuvja perynaumje y4ectaHoCTh U akTUBHMX
CHara. - CTaTunyka ecTumauvja cTawa. - TpaHavjeHTHa aHanusa. - CtabunHocT npu manum nopemehajuma. - HanoHcka ctabunHocT. -
TexHU4KU cucTem ynpasrbawa y AucTpubyTuBHuM Mpexama (DMS — Distribution Management System): OcHoBe OMC cuctema
(oCHOBHe (hyHKUMOHANHOCTW, apxmTekTypa, uHterpaunje n ocHosHe AAMC dyHkumnje). - Hanpeane AMC dyHkumje (dyHKumje 3a
ONTUMU3ALMjy MOrOHa N aHanuay ANCTpMBYTUBHE Mpexe). - TeXHUYKO-eKOHOMCKa aHanm3a: TPOLLUKOBM U KOPUCTU NPUIIVKOM NpUMeHe
OMC cucrema (ykynHu edekTn, cMametbe rybutaka eHepruje, CMakere onepaTMBHUX TPOLLKOBA, CMak-eHe TPOLLKOBa pa3Boja Mpexe,
noborslwake KBanuteta eHepruje, nperneg Aobutn oa onTUManHor ynpasrbaka, MHBECTMpare y ayTtomatumsaunjy, Cost-Benefit
aHanusa aytomaTusauuje). - lNnaHupame passoja AucTpubyTuBHUX Mpexa. NpakTnyHa HacTaea: Ha npeameTy ce peanuayjy Bexbe Ha
kojuma ce obpahyjy pavyHCK/ NpUMepwu KoHLenaTa ca Teopujcke HacTaBse.

MeToae n3Bohera HacTaBe

MpenaBawa; ayauTopHe Bexbe; koHCcynTaumje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
MpucycTBO Ha NpefaBatbuMa Ja 5.00 HHCM?HH JIe0 UCTHTA - KOMOMHOBAHHU 3a1a11 U Tla 50.00
MpucycTtBo Ha Bexxbama Oa 5.00 [—ooPHd
CemuHapckv pag Ha 40.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 H:ggg“g’ A. Bewyr, 1., & CneuujanusosaHn DMS anroputmu Hosu Cag: DMS Group 2011
2 [Momoh, J.A. Electric Power System Applications of Optimization New York: Marcel Dekker, Inc. | 2005
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HactaBHu npegmet

OsHaka npeamera  25.EM508 Pa3Boj copTBEpa 3a embeaen onepaTtnBHe CUCTEME
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoHuka
CTpy4Ha obnact
HacTaBHuk/un: Teopoposuh b. lNpeapar, BaHpegHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 0.00 3.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

OcnocobuTn CTyAeHTe 3a NpojeKTOBake U pa3Boj NporpaMcke nogplike embenen cucrema.

Mcxon npegmeta

CTyAeHT Koju yCnecHoO 3aBpcy oBaj npeameT buue y cTtamwy Aa:

- aHanuaupa cneumndukauumjy codteepa embeaes cucTeMa u pasyme MHTEPaKLMjy CMCTeMa ca CBOjOM OKOMTIMHOM U €a KOPUCHUKOM,
- MPYMEHU CaBpeMEHe METOAE MOAENMPatba, NPOjEKTOBaHa, TECTUPaa U UMMNIeMeHTauuje codTBepa embeen cucTema,

- NpUMEHN caBpeMeHe cohTBEPCKE anaTte y NpojeKkToBaky 1 UMNneMeHTaumju codteepa embeaes cucrema.

- Ha OcHoBY 3apaTe creuuduKaLmje NpojekTyje u uMnnemeHTUpa copTeep embeaen cucTema.

Cappxaj npegmeta

Teopujcka HacTaBa: Mogenupawe embenen cucrema. Cneundmkaumja u mogenvparwe copteepa embenen cuctema u MHTepakuuje
cucTema ca OKOSIMHOM 1 KopucHUKoM. MeTofe pasBoja, NpojekToBara U TecTupaka codTeepa 3a embenen cucteme. Mimnnementaumja
codpTBepa. MNMporpamcku jesmum 3a pasBoj codpTBepa 3a pag y peanHom BpemeHy. Pa3Boj codpTBepa y ycnoBumMa orpaHn4yeHmnx
xapABepckux pecypca. CodTBepcku anatu y NpojekToBaky, MMNNeMeHTaumuju n Tectupary codpreepa embenen cuctema. Moctynak
pa3Boja 1 MNnemMeHTaumja codTBepa Ha OCHOBY 3ajaTte crneundukauvje embegen cuctema.

lMpakTnyHa HacTaBa: Pa3Boj JaBa annukauunja y nHterpmcaHom pasBojHOM okpyxewy HeTbeaHc, Pa3Boj AHgpoug annukauuja y
WHTErpMcaHoM pasBojHOM okpyxerky AHapoua Ctyawo.

MeToge n3sohera HacTase

MpepaBama; AyamTopHe Bexbe; PauyHapcke Bexbe; JlabopaTtopujcke Bexbe; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
OpbpaneHe nabopartopujcke Bexbe Oa 40.00 | Komoxsujym Jla 50.00
MpucycTtBo Ha nabopaTopujckum Bexxbama Oa 5.00
MpucycTBO Ha npefaBarkbuma Ha 5.00
Jlutepatypa

P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1 [Cooling, J. E. Software Engineering for Real-Time Systems Addison-Wesley 2002
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HactaBHu npegmet

OsHaka npeameTa  25.EEE525 Perynauuja enekTpoMOTOpPHUX MNOroHa
ECNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HacraBHuk/uu: Monosuh M. Bniagumup, JoueHT
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 2.00 0.00 0.00 0.00
MpeameT npeaycnosu
PP | npomers Haane npeweT ononyuiari| nonoxsmy
1, EOS207 | ENekTpoMOTOPHM NOroHM He Oa

Ycnos: [Mo3HaBake OCHOBa TEOPWjE CUCTEMA ayTOMAaTCKOr yrpaBrbaka, ENEKTPUYHMX MalLHa U NpeTBapaya EHEPreTcke eNeKTPOHMKE.

Linre npeagmeTa

CTuuake OCHOBHUX 3Hawa M3 06racTu perynmcaHux enekTpMYyHUX noroHa ca MoTopuma jeAHOCMepHe U Hau3MeHU4YHe cTpyje.
PasymeBare paznmuutux perynaumoHux ctpyktypa. OBnagaBare NpojeKTOBakeM perynatopa y Unrby nocTvM3aka onTMmarnHor og3vea
npoLecHe BENUYMHe.

Mcxon npegmeta

HakoH ycneluHor 3aBpLueTka Kypca, ctyaeHtn he 6utn ocnocobrbeHun ga nosHajy npuHumne paga enekTpoMOTOPHMX MOroHa, usabepy
perynauuoHy CTPYKTYpy ynpaBrbakta enekTpM4YHUM MOroHOM C 0631poM Ha 3axTeBe MoroHa 1 ocTBape UcnpaBaH paj noroxHa, uspage
AVHaMUYKU MOAEN eneKTPOMOTOPHOr NOoroHa ykiby4yjyhn u npocte Modene MexaHU4Kor Aena cucTeMa U eHepreTckor

npeTBapaya, u3BpLLe napameTacky CUHTe3y perynaTopa, ONnTMMn3syjy nofellera perynaropa y kackagHoj perynaunoHoj CTPYKTypu y
unrby aobujartba onTMmMaHor oasmBa NPOLECHe BENMUYMHE U U3BPLLE jeJHOCTaBHa MepeHa y MOroHy.

Cappxaj npegmeTa

Teopwujcka HacTaBa:

CTpyKkTypa perynucaHor enekrpoMoTopHor noroHa. OCHOBHe perynaunoHe cTpyktype. CTpykType perynartopa, perynartopu I, MW, MO
TMna. HauuHu perynuncara cTpyje, MOMeHTa, 6p3nHe 1 nosuumje. KackagHa cTpykTypa perynauunoHor cuctema. Kputepujymm 3a oueHy
KBanuTeTa perynaumoHor cuctema. PyHkumje npeHoca nojeauHMX enemeHaTa enekTpoMoTopHor noroHa. CuHTe3a perynatopa 3a
o6jekte perynauvje N n UM pepa. lnHamunuke kapakTepucTuke NoroHa u KBanuteT perynauuoHor cuctema. Peanusauumja perynaunoxe
CTPYKTYpe NoMohy aHamnorHux u aurntanHux enekTpoHCKUx kona. MisaBeabe perynvcaHor noroHa HamajaHor npeTesapayvMa eHepreTcke
enekTpoHuke. CuHTE3a perynaumoHor cuctema 3a MoTop jeAHocMepHe cTpyje. CMHTe3a perynauuoHe cTpykType y cnyyajy Y/cd un
CTPYjHOT ynpaBrbakba aCMHXPOHMM MOTOPOM. [lprMeHa BEKTOPCKOr yrnpaBrbaka Ha aCMHXPOHU MOTOP, CUHTEe3a perynauuMoHe
CTPYKType. YTuuaj npomMeHe napameTapa MoTtopa Ha nepdgopmaHce BEKTOPCKW perynuMcaHor noroHa. [lupekTHa KOHTpona MOMeHTa y
NMOroHy ca aCMHXPOHUM MOTOPOM. CUHXPOHU MOTOPU Yy ENEKTPOMOTOPHOM MOTOHY.

[MpakTnyHa HacTasa:

padyHapcka Bexba 1 (pa3Boj maTemMaTU4kor Mogen MallivHe jeJHOCMepHe CTpyje ca He3aBUMCHOM nobyaoMm y MPOCTOpY CTaka,
cvMynauuja npenasHux npoueca)

payyHapcka Bexba 2 (pa3Boj MaTeMaTUYKOr MOAEN KaBe3He acMHXpPOHe MalunHe, CuMynaLuuja npenasHux npoueca)

nabopaTopujcka noctaeka 1 (NMOroH MallvHe jefHOCMepHe CTpyje ca onTepeheteM M NAHENoM ca TacTepuMa 3a NylTame Yy AUpeKTaH
pag, codT cTapT, pekynepaTUBHO Y NPOTUBCTPYjHO KOYEHE,

nabopaTtopujcka noctaBka 2 (MOrOH aCMHXPOHe MalluHe, AUPEeKTaH cTapT, CTapT 3Be3ga Tpoyrao, copT cTapT nyTem ppekBeHTHOr
npetBapava)

MeToge n3Bohera HacTase

Teopwvjcka HacTaBa, ayaqUTOpPHe 1 padvyHapcke Bexbe

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
OpbpaHa npojekTa Oa 30.00 | Teopujcku neo ucnuTa Ja 70.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3paBay [oguHa
1 | Byukosuh, B. EnekTpmyHM NOroHu - gpyro usgare Beorpaa: Akagemcka mucao 2022

Jedptenuh, B., Bacuh, B., & PerynucaHu enekTpoMOTOPHM NOFOHU: peLleHn
Opoc, . npobnemu ca eneMeHTMa Teopuje

N

Beorpaa: Akagemcka mucao 2004
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“Prante
JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
3 |Leonhard, W. Control of Electrical Drives Springer 2001
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HactaBHu npegmet

OsHaka npeaveta  25.EM516A MHTerI/IcaHa KOna 3a KOMyHUKaunoHe cucrteme
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HacTaBHuk/un: Pagwuh B. Jenena, BaHpeaHu npodecop
Kojuh IM. Catba, OoueHT

PaposaHoBuh P. MunaH, Buwim Hay4Hu capagHuk

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

CTuuarbe 3Haka M3 0b6nacTu npojekToBarka enekTPOHCKMX Koma Koja ce KOpUCTE Y KOMYHUKALWOHUM CUCTEMMMA, Ca aKLEHTOM Ha
MHTerprcaHa kona 3a 6exvyHe KOMyHuKauuoHe cucteme. YnosHaBawe CTyeHaTa ca OCHOBHUM MPUHLMNUMA aHanmse v npojekToBama
KOMYHMKaLUmoHux cuctema. Ctuuare 3Hawa 1 cnocobHOCTM 3a KOMOMHOBaHE TEOPUjCKOT 3HaHa U KOHLienaTa npojekToBaka aHamnorHmx
1 P® nHTErprcaHnx kona ToKoOM MpojekToBaHka OCHOBHUX BNokoBa KOMYHWUKaLMOHKUX cUCTEMa (NojadaBaya cHare, ocuunartopa, HarnoHoM
KOHTpOnucaHux ocumunaTopa, a3HO CUHXPOHMUCAHMX NETIbU, CUHTETM3aTopa PP yyectaHocTh, koMnapaTopa).

Mcxon npegmeta

CnocobHocCT cTyaeHaTa aa:

- 3Hajy OCHOBHE NapameTtape 1 pasymejy orpaHnyera v npobneme y KOMyHVUKaLMOHUM CUCTEMUMA,

— caMoCTasliHO aHanMavpajy 1 NpojekTyjy OCHOBHe rpaavBHe G10KOBE Y KOMYHMKaLIMOHUM CUCTEMUMA (MojavaBaymn cHare, ocumnaTopu,
HanoHOM KOHTPONUcaHu ocuunaTtopu, asHo CUHXPOHNCaHe neTrbe, cuHTeTnsatopn PO yyectaHocTun, komnapatopw),

— NPMMeHe pasHe TexHuKke paan noborbluaka paja KOMyHUKaLMOHMX 61okoBa,

— pasymejy cucteMcke/6GnokoBCKe 3axTeBe W 3Hajy Aa ONTUMUK3Yjy KapakTepuUCTUKe UHTErpucaHux Kona y 3aBUCHOCTU Of, PasnmunTmx
orpaHunyema.

Cappxaj npegmeta

Teopwujcka HacTaBa:

[MojayaBaum cHare (ocHoBe, nNMHeapHOCT, edukacHocT, knace A, b, Ab, L, [, E n ®, ocHoBHe MeToae 3a nuHeapusauujy) Ocuunatopu
(napameTyt 1 OCHOBHU NPUHLIMMKW, CTAabUNHOCT amnnuTyAe U ppekseHuuje, nsobnuyerwe curHana, dasHu LWym, NPCTeHacTM ocLuunaTopu,
penakcaunonu ocuunatopu, LC ocumnatopu, ocunnatopu ca YHakpCHO CMperHyTum TpaH3ucTtopuma. HanoHOM-KOHTponmcaHu
ocumnatopu (ocHoBHe kapakTtepuctuke, CMOS Bapaktopu, uHoO 1 rpybo nopelwaBakwe pekBeHLmje).

CwuHTeTnsatopu P® yyectaHoCTM 1 ha3HO CMHXOHWUCaHE NeTrbe (OCHOBHW MPUHLMNW paja U apxXuTekTypa, HaroHOM KOHTPOMMCaHu
ocuunnartop, Aenuterb y4ectaHocTu, dpasHn aeTektop, ounrtap, hasHu WyMm u LuTep).

Komnapatopu (cneundukaumje 1 OCHOBHU NapameTpu, opceT 1 WyM Ha yrnasy, Xuctepesuc, BULLIEeCTENeH koMmnapaTopu).

MpakTuyHa HacTasa:

MpopayyH NOYeTHNX BPEAHOCTN KOMMOHEHTN Ha OCHOBY AedUHMCaHNX cneundurkaumja, NpojekToBake U onTuMu3auuja nMHeapHor
nojayaBava cHare y nporpamckom nakety Cadence.

- MNpojekToBakse, AeTarbHa aHanusa 1 onTummnsaumja cnegehunx Tonomnoruja MHTErprcaHnx ocuunaTopa y nporpamckom nakety Cadence:
- Pa3nMuUTKX BPCTa NMPCTEHAcTMX ocumnaTopa,

- HaMoHOM MoAeLUIbMBUX NPCTEHACTUX ocuMnaTopa,

- AVIMTarnHo ynpaBrbUBMUX NPCTEHACTUX ocumnarTopa,

- pasnnuntmx Bpcta J1L ocumnartopa,

- HanoHoM nogewrsueor JILL ocumnartopa ca rpy6umM 1 covHUM ynpaBrbakem pekBeHLUMje Y LUMPEM ONcery.

MeToge n3sohera HacTase

MpepaBama; PauyHapcke BexbGe; KoHcynTauuje.
HakoH ypafeHnx padyHapckux Bexou ctyaeHTv he 4obutun npojekat 4mju ycnewaH 3aeplueTak Hocn o 50% ykynHe oLeHe.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnuTtHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
lMpeameTHU npojekat Ha 50.00 | Teopujcku nieo ucnura Ja 50.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3paBay loguHa
1 Ramiwanosuh, M., & Paguh, MpojekToBake ANrMTanHUX MHTErpucaHnx Kona Hosu Can: ®akynrer 2016
J. TEXHUYKMX HayKa
2 |Radi¢, J. UItra-S|rq!§op01asn| |mpglsn| ggperator u CMOS Novi Sad: Fakultet tehnickih 2014
tehnologiji [Doktorska disertacija] nauka
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JlutepaTypa

P.6p. AyTop-n Hacnos M3pasay FoaunHa

3 |MeTkosuh, M. M. MpojekToBatbe CMOS mHTErpmucaHmnx kona ca YHuBesuTeT y Huwy 2009
MELLOBUTMM CUrHannva EnekTpoHckux dakyntet
4 |Razavi, B. Fundamentals of Microelectronics, (3rd Edition) Wiley 2021
5|Rogers, J. W. M., & Plett, C. |Radio Frequency Integrated Circuits Design Artech House Publishers 2010
6 |Baker, R. J. CMOS Circuit Design, Layout, and Simulation New Jersey: Wiley-IEEE Press | 2008
. Hosu Cap: ®akyntet

7 |OecHuua, B. MpojekoBare enekTpoHCKMX Kona nomohy pavyHapa TEXHUIKX HayKa 2007

Oatym: 13.10.2026 CtpaHa 66




AS ST, YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA
)

&),
Lt
fm% 21000 HOBW CAQL, TP AOCUTEJA OBPAJOBUTRA 6

”’e’vope :;\6,:5"' Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje
AN

HactaBHu npegmet

OsHaka npeameta  25.E2517 Cucremu 3a ynpaBibake Oasama nogartaka
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E20 - PauyHapctBo u aytomatuka (MAC), N36opHu npeamet

ESO - MNpumeneHo codTBepcko nHxerwepcTeo (MAC), N36opHu npeamet

IF2 - ndpopmaumonu nnxerwepuHr (MAC), M3bopHu npegmet

SEQ - CoghTBEPCKO UHXEHEPCTBO 1 HGOpMauunoHe TexHonorunje (MAC), N3bopHu npeameT

Yxa Hay4Ha, yMeTHU4Ka 0 AHOCHO

MpuMerseHe padyHapcke Hayke 1 MHopMaTrka
CTpy4YHa obnact P pasyHap Y top

HacTtaBHuk/umn: Yenukosuh . MunaH, BaHpeaHu npocecop

Bpoj yacoBa akTuBHe HacTase

Teopujcka HacTaBa Bexbe OOH CnpP Octanu yacosu
3.00 0.00 3.00 0.00 0.00
lMpeameTn npegycnoeu Hema

Ycnos: Hema

Linre npegmeTa

Cneuwujanuctnyko obpasoBatbe CTyaeHaTa y obnactv npyumeHe cuctema 3a ynpasrbane 6a3ama nogataka (CYBIT) n agmuHncTpaumje
6asama nopaTtaka (bI1), ca moryhHowhy 6p3or ykibyunBara y peanHe npojekte u3 obnactu passoja cuctema bll. PasymeBane
KoHuenaTta u 3apgaTtaka CYBI1, kao n HanpeAHWX YHKUMOHANHOCTU y NOCTYNKY ynpaBrbaka U ofpxaBakwa 0ase nopaTaka.

Mcxon npegmeta

CTyOeHTU CTMUY HanpeaHa 3Hamwa U BeLTUHE Koju cy HeonxoAHu 3a npumeHy CYBIT y npakcu u agMuHucTpauujy 6asa nopgataka.
CTyneHTn he 6UTM ocnocobrbeHmn 3a: ynpaBrbakbe MEMOPUjCKUM NPOCTOpoM M gatotekama CYBI, puanykum opraHusoBawemM u
ynpaBerbaweM nepcopmaHcama 6asa nogartaka, nocTynumuma apxmBmpara, pectaypauuje, onopaska u guctpmbyunje 6asa nogaraka.
CTeueHa 3HaHa ce KopucTe y npakcu 3a notpebe yrnpasrbaka U oapxaBamwa 6a3a nogaraka.

Cappxaj npeameta

Teopujcka HacTaBa: KapakTtepuctuke u 3agauu CYBI1. ®usudyka apxutektypa CYBI. Ynpasreawe memopujckum npoctopom CYBIT.
Ynpaereawe gatotekama CYBI. ®uanuka opraHnsauuja BN n ynpaeBmare nepdopmaHcama. TexHuke ynotpebe nornena, reHepartopa
cekBeHUM ¥ nHaekca Ha cepsepy BI. Hanpeare moryhHocTu jeanka SQL y axypuparby Bl n peanusauuju ynuta. Ontummsatopu ynuTta.
MexaHu3amu 3a obesbehemwe curypHoctu n 6e3benHoctu BI1. Apxusupame, pectaypauuja n onopasak bI. JuctpubyuparHe 6ase
nogartaka. CopTBepcku anaTu 3a aaAMUHUCTpUpare 6a3ama nogataka. MNpakTnyHa HacTaBa: KapakrepuctuiHu npumepu ynotpebe
3apgataka CYBI. MNMpumepwn Koju AeMOHCTpupajy ynpaBrbake gaToTekama u Memopujckum npoctopom CYBI. Ynpasrbawe u
Hagrnenawe nepcgopmanHcu. Mpumepun ynotpebe onTuMmaatopa ynuta. imnnemeHTaumja mexaHnsama 3a obesbehere curypHocTu n
6e3benHocTu BI1. MNMocTtynum 3a apxmBupare, pectaypauujy u onopasak bll. UmnnemeHTaunja guctpmnbympannx 6asa nogartaka.

MeToge n3sohera HacTase

HacraBa ce n3soau y o6nuky npegasatba, ayaAUTOPHUX U padyHapckux BexGu (y padyHapckoj nabopatopwju) v koHcynTaumja. Tokom
LIeNTOKyMHOT npoueca usBohera HacTase, CTYAEHTU Ce NMOACTUYY Ha MHTEH3VUBHY KOMYHUKaLU]y, KOUTUYKO PE30HOBaHe, CaMOCTallHu
pan 1 akTMBaH ofHOC Npema npolecy HacTaBe. YcrnoB 3a fo6ujare NoTnvca 1 usnasak Ha 3aBpLUHU UCNUT NpeAcTaBrba U3BpLUEHEe
CBUX NpeaucnuTHUX obaBesa, y MyuHMManHoMm obumy oa 36 noeHa.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
MpeseHTauuja Oa 10.00 | Ycmenu aeo ucnura JHa 30.00
CemMuHapcku pag Oa 20.00
CroxeHu obnuum Bexoun Oa 10.00
CroxeHu obnuum Bexoun Oa 10.00
CroxeHu obnuum Bexoun Oa 10.00
CroxeHu obnuum Bexoun Oa 10.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1 |Date, C. J. An Introduction to Database Systems, (8th Edition) Boston: Pearson 2003
2 |Ramakrishnan R.,& Gehrke J. |Database Management Systems McGraw Hill, Inc. 2000

MoruH, M., Ilykosuh, U., & Hoeu Cag: ®akyntet

3 Foenapuua, M. MpuHumnK NpojekToBara 6a3a nogartaka TEXHUIKIX HayKa 2004
Mpupy4yHnum 3a obe3behere agMnHUCTpupama .

4 [Fpyna ayTopa u3abpatim CYBI WHTepHun matepujan 2005

5|Bryla, B., & Kevin, L. Oracle Database 11g DBA Handbook Oracle Press 2007
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
Pro SQL Server 2019 Administration: A Guide for the
6 [Carter, P. A. Modern DBA (2nd ed.) Apress 2019
7 J. A. Hoffer, H. Topi, V. Modern Database Management, 14th ed Upper Saddle River, Nj, USA: 2025
Ramesh, and H. Bala Pearson
8 Carlqs Coronel, Steven Database Systems: Design, Implementation, and Cengage Learning 2026
Morris Management
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HactaBHu npegmet

OsHaka npegmera  25.EE509 Tp)KVILIJTe 7] ,u,eperynau,vlja Yy enektpornpuepean
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E

nekTpoeHepreTmka
CTpy4Ha obnact
HactaBHwuk/uu: Monosuh H. XXermsko, BaHpeaHu npodpecop

Koeaukn B. HeBeH, [loueHT

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuare OCHOBHUX 3Haha Yy obnactu caBpemMeHe opraHM:sau,Mje N Ha4ynHa beHKLl,VIOHVIcaH::a eniekTponpuBpene y ycnosmma oTBopeHor
TPXUWTa N ,u,eperynaumje.

Mcxon npegmeta

YnosHaBak€e Y OCHOBHA 3Hara U3 CaBpeMeHe opraHusaumje U HaurHa yHKLMOHUCaba AeperynicaHe enekTponpuBpeae y CBeTy u
hyHKLMOHMCaKa TPXKULLITA €NEKTPUYHE eHpruje.

Cappxaj npegmeta

Teopujcka HacTaBa: OCHOBHa CTpyKTypa v perynauuja enekrtponpuspege. MoTMBM 1 NpMHUMNKU pecTpyKTypupakwa u geperynauuje
enekTponpuspefe. [leperynaumnja n pecTpykTypupare enekTponpuepeae, TeXHUNYKO-eKOHOMCKN YCNOBU, YYECHULM Yy NOCNoBaky
AeperynuncaHe enekTponpuspeae, enektponpuepegHa npegyseha y geperynaumju. Mickyctsa geperynaumje y ceety. OCHOBY ekoHOMUje
TPXWLITa U OpraHnsaumvja TPXULITa enekTpudHe eHepruje. Yyewhe Ha TpXULITMaA enekTpuyHe Hepruje. [peHocHe Mpexe u TpxuwTa
enekTpuyHe eHepruje. Pag enektpoeHepreTckor cuctema u nomohHe ycnyre.

MpakTuyHa HacTaBa: M3paga npojekTa y OKBMPY KOra CTYAeHTW peluaBajy KoOHkpeTe npobneme kopuctehun sHawa cTeveHa Kpo3
TEOpWjCKy HacTaBy.

MeToge n3sohera HacTase

Mpepaearsa, ayauTtopHe Bex6e 1 KoHcynTauuje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
MpeameTHM npojekaT Oa 20.00 HMCM?HI/I JIe0 UCIHTA - KOMOWHOBAHH 3aally U Jla 70.00
[MpucycTBO Ha Npegasawuma Oa 5.00 [—eoPHd
MpucycTtBo Ha Bexxbama Oa 5.00
Jlutepatypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1 |Katuh, H. EnektponpuBpea y ycnosuma cnobogHor TpxuwTa :'ec;(zmmg::ﬁ i?/?;mm 2016
2 [Kirschen, D. S. & Strbac, G.  |Fundamentals of Power System Economics John Wiley & Sons 2018
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HactaBnu npegmet
OsHaka npeamera  25.EE511 Ekcnnoartauuja HacTynajyhux enekrpoeHepreTckux Mmpexa
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnekTpoeHepreTuka
CTpy4Ha obnact MpUMeHEHO COTBEPCKO UHKEHEPCTBO
HacTaBHuk/un: LWseHpa C. NopaH, PepoBsHu npodecop
BojHoBuh P. Hukona, BanpeaHu npodpecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CarnegaBane OCHOBHMX acrnekaTa ekcnnoarauuje enekrpoeHepretckux cuctema (EEC-a) ca cee Behum yaenom o6HOBIbMBMX M3BOpaA
enekTpuyHe eHepruje, 0AHOCHO MeTOAOMOrMja U anropuTama Kojuma ce onTUMU3npajy nojeanHn npobnemn wrUxoBe ekcnnoaraumje.
Linrs je n ocnocobrbaBame cTyAeHaTa 3a peluaBake NnojeaMHUX NpakTUYHMX nporpama Bofewa EEC-a kpo3 ancnevepcko ynpaerbare
1 [OHOLIEH€e OAfyka O OnTMMU3aumnju noroHa. JegaH of unmbesa je n obyyaBamwe cTyaeHaTa 3a kopuwhere roToBux Nporpamckmx
nakeTa 3a ONTUMM3aLWjy NoroHa Kpo3 MeHaiMeHT EEC-a n Mukpo mpexa.

Mcxon npegmeta

Ha kpajy Kypca cTyaeHTu cy y moryhHocTu aa:

-Carnepajy ocHOBHe TEXHUYKO-EKOHOMCKE KapakTepuCTuKe HajBaxHujux enemeHata EEC-a: knacuyHe npov3BoaHe jeanHuLe (Xuapo un
TepMO efniekTpaHe), NpeHoCHa 1 ANCTpMbYTNBHA Mpexa (BOAOBM 1 TpaHcdopmMaTopu) U NoTpoLuaYka noapyyja.

-Carnepfajy oCHOBHE TeXHUYKO-EKOHOMCKE KapakTepUCTUKe HajBaXHMWjUX BpcTa AUCTpMOYMpaHux, HOBUX N OOHOBILMBKUX M3BOPA
eHepruje.

-Mopenyjy nojeavnHe cdusnyke edekte Koju ce jaBrbajy y nojeAMHUM ekcnnoaTaunoHUM ycrioBuma (Hapo4YnTo HEM3BECHOCTM
CTOXaCTUYKMUX ANCTPUOYMpaHuX n3sopa enekTpuyHe eHepruje).

-OopmynuLly 1 pellie OCHOBHE aHanuTuyke dyHkuuje ekcnnoataumje EEC-a.

-KopwucTe nojeanHe codptBepcke nakeTe 3a onTMMM3auWjy U CUMyraumjy AUCNeYepcKor ynpasrbakba y peanHim Npon3BOAHO-MPEHOCHUM
1 MUKPO Mpexama.

-foHoce ogrosapajyhe 3akrbyyke Ha 6a3u JobujeHyx pesynTaTa, y unrby onTuMusauuje ekcnnoaTauuje EEC-a.

Cappxaj npegmeta

Teopwujcka HacTaBa:

- EHepreTcko-ekcnnoartaumnoHe kapaktepucTuke notpowaya. [ujarpamu n kpuse Tpajawa ontepehena. Anpokcumauuje Kpuse Tpajawa
onTepehema.

- EHepreTcko-ekcnnoartaumoHe KapakTepucTuke XxuapoenekrpaHa. Xvaporpam n Kpusa Tpajaka npotoka. MogenoBare xuapaynmyknx
TypbuHa n xugpoarperaTta. [oroHcka orpaHuyena. lpopayyH cHare n eHepruje. TPOLLKOBM NPOU3BOAHE.

- EHepreTcko-ekcnnoaTaLoHe KapakTepucTuke TepmoenektpaHa. OCHOBHE eHepreTcke KapakTepucTuke TEpMOeneKkTpaHa, racHo-
TYPOUHCKNX 1 TepmoenekTpaHa ca KOMOMHOBAHUM LIMKITYCOM. TpPOLUKOBU NPOU3BOAHE.

- HoBu 1 06HOBILMBYM M3BOPY ENEKTPUYHE eHepruje: BeTpoernekTpaHe, (OTOHAMNOHCKe eneKkTpaHe, Mane XMapoenekTpaHe, ropuBHe
henuje n eHepruja 6uomace. Benvka cknaguviuta enekTpuyHe eHepruje.

- CurypHocTt EEC-a 1 koeduumjeHTn oceTrsuBocTu.

- EkoHomMcku acnekTu ekcnnoatauuje EEC-a. ®dyHKUMje NOroOHCKMX TPOLLKOBA M orpaHuyersa. OntumanHa pacnogena ontepehemwa y
TEpMO ¥ Xuapo cuctemMmma. YTuuaj AMctpnbympaHmx U3Bopa eHepruje Ha eKOHOMCKU AUCMEYMHT.

- OnTumanHu TokoBM cHara. PyHKUMje umrba 1 orpaHnyersa. Metoge peluasarba.

- OCHOBHM NOjMOBM O perynauuju y4ectaHoCTV U aKTUBHUX cHara. [pumapHa, cekyHaapHa v TepuumjapHa perynauuja.

- NHTerpaunja gnctpmbymnpaHux n3sopa enekTpuyHe eHepruje y MUKpo Mpexe.

MpakTnyHa HacTaga:

Y cknagy ca TeopujckOM HacTaBOM.

MeToge n3Bohera HacTase

MpenaBama; ayauTopHe Bexbe; koHcynTauumje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
MpucycTBo Ha NpeaaBakUma Oa 5.00 HMCM(?HH 10 UCIHTA - KOMOMHOBAHH 331alli U Tla 70.00
MpucycTBO Ha BexBama Ja 5.00 | FeoPHIA
Tect Oa 20.00
JlutepaTypa
P.6p. | AyTop-n Hacnos M3paBay [oguHa
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“Prant
Ilutepatypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
1 Thanosuh, M., Capuh, A., & Ekcnnoartauuja enekTpoeHepreTcknx cuctema y Uauak: TexHnukm dakynrer 2005
CredpaHos, M. ycnosuma cnobogHor TpXuLITa
9 ?anosmh, M. C., & Capuh, A. [36upka pelueHux 3agataka U3 ekcnnoartauuje Uauak: TexHnuki dakyrreT 2006
. eneKTPoeHepreTCknx cucrema
3 |Funabashi, T. Integratlgn of D|str|but§d Energy Resources in Power Academic Press 2016
Systems: Implementation, Operation and Control
4 [Ahmad, M. Operation and Control of Renewable Energy Systems |Wiley 2018
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HactaBHu npegmet

OsHaka npegmeta  25.E2515 Mo,u,enmpal-be n OI'ITI/IMI/ISaLI,I/Ija y4yeHeM U3 nogartaka
ECMNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet
E20 - PauyHapctBo u aytomatuka (MAC), N36opHu npeamet

EAI - BewTauka nHtenureHumja u mawmHcko yyewe (MAC), N36opHu npegmeTt
IF2 - ndpopmaumonu nnxerwepuHr (MAC), M36opHu npegmet

MRO - Mepeme u perynaumja (MAC), N36opHn npegmeTt

Yxa Hay4Ha, yMeTHU4Ka 0 AHOCHO

AyTomaTuka 1 ynpaerbawe cuctemmma
CTpy4YHa obnact

HacTaBHuk/un: Jenuuuh . 3opaH, PegosHu npodhecop

Kanosuh C. XXerbko, PegoBHu npodecop

Jakosreesuh M. Hukwa, BaHpeaHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 3.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CtyneHTv he oBnagaTty caBpeMeHnM TeXH1Kama Mogenvparba u onTumuaaumje yyewem 13 nogataka. CtyaeHTn he osnagaTu 3Harwnma
1 BelLTMHaMa Koje cy HeonxodHe Aa ce ogroapajyhu padyHapcku Mogenu 3a knacudukauujy, perpecujy, usaBajawe obenexija, u cn.
obyyn Ha gatom ckyny nogaTaka. [pumeHom Beher 6poja pasnuunTux, HaNnpeaHWX ONTMMM3AaLUOHNX anroputama cTyaeHTun he
OBnagaTh TexHukama obyke NANTKMX 1 AyOOKMX HEYPOHCKMX Mpexa, anroputama Bektopa nogpluke (eHr. Support Vector Machines) un
APYrMX caBpeMeHUX pavyHCKux mogena.

Mcxop npeameta

CTeyeHa 3Hata MOry ce KOPUCTUTU y pellaBakby KOHKPETHUX MHXEeHepckux npobnema knacudukaumje, perpecuje, rpynucama
(aHanuse knactepa), getekumje aHomanuja, n cn. CTyaeHT je ocnocobrbeH Aa ycnewHo uMnieMeHTupa u kopuctn sehu 6poj
pasnUunTUX ONTUMM3ALMOHMX anropuTamMa U Mogena Koju ce LUMPOKO NpUMeksyjy y obnactu BeluTauke MHTENUreHumnje n MatmHCKor
yyewa: NuHeapHa, KBagpaTHa, NOrMCTUYKa M HenMHeapHa perpecwuja, napameTapcke M HenapameTapcke knacudukauuje un
naeHTudurkaumje, anroputmu rpynucama. CTyaeHT je ocnocobrbeH Aa npenosHa kaga ce Mory npumMeHUTU erkacHM oNnTMMU3aunoHu
anropyTMu NokanHor Kapaktepa, a kaga rnobanHu (esonyTveHU) anroputMu. CaBnagaHun cy NpUHLMNU paga, TEXHUKe nMnnemeHTauuje
1 06nacTn NpUMEHe reHeTCKor anropuTMa 1 anroputMa onTuMm3auuje pojeM Yectuua.

Cappxaj npegmeta

Teopwujcka HacTaBa:

JlnHeapHa perpecuja u knacudukauvja. KsagpaTtHa perpecuja n knacudukaumja. Nlormctudka perpecuja. HenuHeapHa perpecuja u
knacudukaumja. AnropuTMu nsaBajaka obenexja (aHanmsa OCHOBHUX KOMMOHEHTU). ANroputMu rpynucara nogartaka (knacrep
aHanusa). CToxacTuykmn rpamnjeHT v gpyre caBpeMeHe Moaudmvkaumje rpaanjeHTHUX anropmtamMa (Kao LUTO Cy anroputMu ca (OUKCHUM ©
afanTVBHUM MOMEHTOM) ca NpuMeHama y obyumn HeypOHCKMX Mpexa. MNprMmeHa BelTauknux HeypoHCKNX Mpexa v anroputama Bektopa
noapLuke y perpecuju, knacudukaumju n passpcraBamwy nogataka. EnemeHtn ngeHtndpukaumje cucrema. KOHBEKCHM ONTMMU3aLMOHU
anropuTmu (KBagpaTHO nporpamuparse, hbyTHOBM 1 kBa3un-HbyTHOBM anroputmu). JlarparxeBa Teopuja AyanHocTu ca npuMeHama y
onTUMM3aLMjK ca orpaHnyerwnma. nobanHun oNTUMMU3aLMOHN anropuTMmn (TeHeTCKW anropuTam 1 anroputam onTummusaumje pojem
yecTtuua).

MpakTnyHa HacTasa:

MpakTnyHa NnpumMeHa meToaa, anropuTama u matemaTnykux popmanusama obpaheHux y okBUpY Teopujcke HacTaBe Kpo3 padyHapcke v
nabopaTopujcke Bexbe. ViMnnemeHTauuja n npumeHa meToAa perpecuje v knacudukauvje, anroputama nsgsajawa obenexja un
rpynucara nogartaka, rpagvjeHTHUX anropuTama, BeLTauknux HeypPOHCKUX Mpexa M anroputama BekTopa noapuuke. lMpaktuyHa
npuMeHa noctynaka naeHTudmrKaumje cuctema, KOHBEKCHUX ONTMMU3aUMOHNX anroputama, JlarpaHxese Teopuje AyanHoOCTU U
rnobanHux onNTUMM3auMoOHMX anropMtama. AHanu3a pesynTata u pellaBamwe ofropapajyhvx npakTU4HUX U NPOjEKTHUX 3afdaTtaka.

MeToge n3sohera HacTase

MpenaBata; PauyHcke n padyHapcke Bexbe; KoHcynTtauuje. Mcnut je nucmenun n ycmenu. lNMucMmeHn geo ncnuta je enuMmmuHaTopaH.
OueHa ncnuta ce hopMmpa Ha OCHOBY ycrexa ca Konoksujyma, gomaher 3agatka v ycnexa ca NMCMEHOr U yCMeHor gena ucnura.

MpakTnyHa HacTaBa he ce Ha npeameTy 06aBrbaT ABOjako: Ha padyHapckum Bexbama n Kpo3 camocTarnHe npojekte. Y nssohery
npakTuyHe HacTtase kopuctuhe ce nporpamcku jeamk Python, Te nosesaHu anatu: NumPy, SciPy, scikit-learn. Kpo3 npaktuuHy HacTaBy,
cTyaeHT he ce camocTanHo pelwlasaTu NpobnemMe HeMnocpeaHo BesaHe 3a Teopujcke KOHLEenTe, NOCTynke n anroputme koju he ce
obpafusaTn Ha TeopwujckoM Aeny HacTaBe. KOHKpeTHO, CTyAeHTM he camocTanHo uMnnemMeHTUpaTh pasnuymTe onTMMU3aLnoHe
anroputMme, camocTanHo he obyyaBaTtu pasnuunte Mogene (Kao LWTO Cy HEYPOHCKE MPEXe U anropuTtMu BeKTopa nogpLuke), a Takohe
he n camoctanHo pelasatu npobneme yyewa M3 nogartaka.
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OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
MpeameTHW npojekaT Ha 50.00 | YeMmenu neo ucnura Jla 50.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1 [Kecman, V. Learning and Soft Computing MIT Press 2001
Kochenderfer, M. J., & . L
2 Wheeler, T. A. Algorithms for Optimization MIT Press 2019
3 KaHosuh, XK., Panauh, M., & |EBonyTvBHM ONTUMU3aALMOHM anroputMn y Hosu Cap: ®akyntet 2017
Jenunuuh, 3. NHXXeHEePCKOj NpaKkcu TEXHUYKMX Hayka
Zhang, A, Lipton, Z. C., Li, Lo . ) . .
4 M., Smola, A. J. Dive into Deep Learning Cambridge University Press 2023
5|Boyd, S., & Vandenberghe, L. |Convex Optimization Cambridge University Press 2009
6 |Prince, S. J. D. Understanding Deep Learning MIT Press 2023
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HactaBHu npegmet

OsHaka npegveta  25.EIMET1 MeTponoera M MUKpOopadyHapcCKa I/IHCprMeHTaLI,VIja
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

MRO - Mepetbe n perynauunja (MAC), N36opHu npegmeT

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnekTpnyHa mepera, MeTpornoruja n uomeagmumHa
CTpy4Ha obnact P P P I Any

HacraBHuk/un: [asuBoaa B. Hemawa, [oueHT
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuare TEOPUjCKNX N MPaKTUYHMX 3HaHa 13 0bnactTn MeTponorvje n MMKpopadyHapcke NHCTpyMeHTauuje.

Mcxon npegmeta

PasymeBarbe npuHuMna paga v npumMeHe MMKpopadyHapcke UHCTPYMeHTauuje; CnocoBGHOCT paaa y MHTEPAUCLMITIMHAPHIM TUMOBUMA
Ha pelwaBatky npobnema n3 obnacTu MukpopadyHapcke MHCTpyMeHTauuje; no3HaBake OCHOBa MeTposioruje; cnocoGHocT
npeTpaxuBatba peneBaHTHe NuTepaType3oBaka

Cappxaj npegmeta

Teopwujcka HacTaBa:

YBOA Yy MUKpOpayyHapcKy MHCTpyMmeHTauujy. NpumeHa MukpopadyHapcke WHCTpyMeHTauuje. BpcTte mukpopadyHapcke
MHCTpyMeHTauumje. CTpykTypa MUKpopadyHapcke MHCTpyMeHTaumje. Moaynu MmukpopadyHapcke MHCTpPyMeHTauuje. YBoa y Teopujy
rpewiaka Mepera 1 KOHLENT MepHe HEeCUTypHOCTMU.

MpakTuyHa HacTaBsa:
AyauTopHe BexGe Ha kojuma ce o6pafyjy npumepu 13 npakce U3 06acTm METPONorvje enekTpUYHNX U HEENEeKTPUYHINX BEeSinYnHa U
npYMeHe MUKpopavyHapcke MHCTPYMeHTaumje ca HarnackoM Ha Bpe4HOBake MepHe HECUTYPHOCTH.

MeToge n3sohera HacTase

MpepaBama. AyamTtopHe Bexbe.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT Oo6asesna | Iloena
Iomahu 3agaTak Oa 15.00 HMCM?HI/I JIe0 UCIHTA - KOMOWHOBAHH 3aally U T 50.00
[MpucycTBO Ha Npegasawuma Oa 5.00 [—eoPHd
Tect Oa 30.00
Jlutepatypa
P.6p. AyTop-n Hacnos N3paBay lopguHa
1 [Oliver, B. M. Electronic Measurements and Instrumentation McGraw 1985
2| Barapuh, 1. hMAee;ESJ;?-ﬂsye“;::mqumx BENnYvHa, Mepena un Hayka 1996
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HactaBHu npegmet

Oshara npeaveta 25 EI522A |_|p0jeKTOBaI-be AUrnTarHMx n aHanordux Mmoayrna 3a

CorE . MUKpOpadyHapcKy MHCTPyMeHTauujy

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
MRO - Mepetbe n perynauunja (MAC), N36opHu npegmeT

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnekTpnyHa mepera, MeTpornoruja n uomeagmumHa
CTpy4Ha obnact P P P | AnL

HacraBHuk/un: Ypekap M. MapjaH, BanpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 3.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuare OCHOBHMX M HanpeAHUX 3Hawa M3 obnacTu NpojekToBamwa AUMUTANHUX U aHanOrHNX Kofa y KOHTEKCTY MepHMX cuctema
MUKpOpayyHapcke MHCTpyMeHTauuje. PasBujaie CocoBHOCTM NpojeKToBaka U MMNMeMeHTaunje AUrMTanHux u aHanorHux Mogyna sa
MUKpOpayvyHapcKy MHCTpPyMeHTauujy. Ctuuame 3Hawa Kopulihera pasnuyinTx BPCTe CEH30pa U TEXHMKA 3a Mepere U NpUKynibake
nogaTtaka y peanHum ycrnosuma. PasBujawe npakTUYHMX BelwTWHA y obnacTu gusajHupana, nporpamumpana v Tectupara
MUKpOpayyHapcKkux cuctema 3a cneundunyHe MepHe v ynpasrbadke 3agaTtke. OcnocobrbaBarbe 3a HanpeaHo Kopulherwe codpTBepCKux
anaTta KiCad, Altium, LTspice, Proteus.

Mcxop npeameta

PasymeBatbe OCHOBHMX NpuHUMNA paja aHanorHux U AUrMTanHux cuctema y MukpopavyHapckoj MHCTpymeHTaumju. CnocobHocT
CaMOCTanHor NpojeKToBake aHanorHux n AUrMTanHyx Kona 3a Mepeke, akBu3vuujy nogataka n ynpasrbame kopmuctehu codTBepcke
anate KiCad u Altium. 3Hare KOHCTpyMCara CMcTemMe ca MMKPOKOHTPONieprMa 1 npoLiecopuma Koju mory edpukacHo obpagutu nogatke
ca ceH3opa.3Hate Kopuwhewa KOMYHUKaLMOHMX NpOTOKona M nHTepdejca 3a nosesmBake ca cnorbHUM ypehajuma. Pa3Boj
copTBEPCKUX annukalmja 3a KOHTPOIy U aHanu3y nogartaka y peanHum cuctemuma. CnocoGHOCT 3a TecTupawe, Banvaauujy u
ONTMMM3aunjy pasBujeHNX cuctema y nabopaTopujckum ycrioBMMa u CTBapHUM npumeHama, kopuctehu nabopartopujcky
WHCTpYMeHTaunjy n cumynaumoHun codteep LTspice n Proteus.

Cappxaj npegmeta

MpakTnyHa HacTaBa:

YBOA Y MEPHY MHCTpYMeHTauujy:

*OCHOBHE KOMMOHEHTE MEPHUX CUCTEMA.

*[pernepn MyukpopavyHapckux cuctema (MMKponpoLlecopu, MUKpokoHTponepu, FPGA).
*[penosHaBare TMNOBa CEH30Pa U HMXOBA NPUMEHA.

*OcHoBe akBu3MLMje noaaTaka u aHanuse curHana.

OCHOBHM NPUHLMMN @aHaNOTrHKX Koma 3a MepHy MHCTPYMeHTauujy:

*AHanNUTUYKN N HYMEPUYKN NpopavyH OCHOBHUX aHamnorHux komna (nojavana, cvnrtepu, A/l n [I/A KoHBepTOpW, HaNoHCcke pedepeHLe,
cneuujanHa nuHepHa Kona).

*Pag ca onepauvoHnM nojauynBadmma, ocumnaTopumMa, cneunjanHum MHepapHUM KonnMa u NacuBHUM KOMMOHEHTama.

*[lpopayyH v NpojekToBake HAMOHCKNX U CTPYjHWUX Nojavana.

*[pumeHa y ceHsopuMa 3a Mepere TemnepaTtype, NpuTUcka, NPoToka, CBETNOCTN UTA. Y UHAYCTPUjU.

OcHoBe gnrntanHux cuctema y MUKpopadyHapcKoj MHCTPYMEHTauuju:

«Jlornyka kona, pnun-cbrnonosu, peructpu, Gpojaun.

«durutanHa cmnTpaumja n obpaga curHana.

*MukponpoLecopun 1 MUKPOKOHTPONEPU: apXUTEKTypa, KOMyHMKauuja, nHtepdejcu.
*YBoheHe y koMyHukauuoHe npotokone (12C, SPI, UART).

OurutanHo-aHanorHa nHTepakumja:

*[1/A n A/[1 KoHBep3wja: paa, NPUMeHa, N3asoBu.

*[MpenosHaBame NoTpebe 3a MHTepdejcma n3amehy aHanorHMx u gUrMTanHUx cuctema.
*YBohere y TexHonorunje nonyt PWM (pulse width modulation) 3a koHTpony n3nasa.

lMpojekToBakbe 1 pa3Boj MUKpPOpavyHapCKUX Moayna:

*/IHTerpauuja aHanorHux n AMrutTanHnx Mogyna.

*M360op ceH3opa 1 nHTepdejca y 3aBUCHOCTU Of annvkauuje.

*PasBujarme 1 nmnnemeHTaumja coptwape-a 3a akBmM3nUmMjy nogaTtaka u KOHTporny ypehaja.

*Kopuwhere nporpamabuntmx nornykux kona (FPGA) 3a cneundunyHe npumene.

*Ynotpeba codteepckmx anarta (KiCad, Altium, LTspice, Proteus) 3a npojektoBare, LupTarwe 1 BepudmrKkaumjy enekTpoHCKuX Lwema v
LWTaMnaHux nnoyuua u cumynaumje paga npojkToBaHMx kona.

Ynotpeba n Tectupare Mogyna y CTBapHUM cucTemmma:
*TecTupare NpoTOTUMNOBA Yy CTBAPHUM annukauujama.
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*Bepudumkaumja TayHOCTN Mepera 1 cuctema.
*ETanoHvpate 1 Banugaumja ceHsopa.
*AHanu3sa rpeliaka v peluaBame npobnema y asu ansajHnparsa.

Teopwujcka HacTaBa:

Mwkponpouecopu, mukpokoHTponepu, FPGA. MNojavana, dpuntepu, A/ n /A koHBepTOpM, HanoHCcKke pedepeHLie, cneuyjanHa NMMHepHa
kona. OnepaumnoHn nojaymsaydm, ocumnaTopu, cneumjanta nMHepapHa kona v nacmeHe komnoHeHTe. CeH3opu 3a Mepekse Temneparype,
npuTUCKa, NpoToKka, CBETNOCTU Yy MHAYCTpuju. Jlornyka kona, cnun-cpnonosu, peructpu, 6pojaun. Mukponpouecopu u
MUKpPOKOHTponepu. KomyHukaumnonmn npotokonu 12C, SPI, UART. /A n A/l kouBepTopu, PWM (pulse width modulation) . CodpTBepcku
anaTu KiCad, Altium, LTspice .

MeToge n3Bohera HacTaBe

MpepaBawsa. JlabopaTopujcke Bexbe. KoHcynTaumje.

OueHe 3Haa (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
MpegmeTHW npojekaT Ha 30.00 | Yemenu eo ucnura Jla 30.00
MpucycTBO Ha NnpegaBakbuma Oa 5.00
CemuHapcku pag Oa 15.00
Tect Oa 20.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay loguHa
1 Fabrzo. . e e o Mamemtesodels, | Rpres, ammartof Soger | 55z

Bogatin's Practical Guide to Prototype Breadboard

2 [Bogatin, E. and PCB Design Artech House 2021
KiCad Like a Pro - Fundamentals and Projects:
3 | Dalmaris, P. Getting Started With the World's Best Open-Source Elektor Verlag GmbH 2024

PCB Tool
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HactaBHu npegmet

OsHaka npegmerta  25.E1504 yl'lpaBJ'baI-be ManuMm n cpeabnm npe,u,yseheM
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

Mpoun3BoaHN 1 YCIYyXHU CUCTEeMu, opraHmnsa vja n MeHaLMeHT
CTpyyHa obnacTt p A yeny p umj U

HacraBHuk/uu: hakosuh b. Bnagumnp, PegosHu npodecop

OxkaHoBuh B. AHgpea, PenoBHu npocdhecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 3.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linrb npeamerta je ynosHaBawe ca npob6rnemMaTvkoMm ynpasrbakba Manum v cpearwum npeaysehmma ca nocebHMM akLeHTOM Ha
cneumduUYHOCTN NocnosBaka UCTUX. Y (DOKyCy Cy TEOPUjCKM, METOAONOLKM U MPAKTUYHM acnekTh ynpaBibaka Manum U cpefum
npeaysehem, HAPOUMTO 3HAYAjHUM 3a KOHKPETHY NMPUBPEAHY MpaKcy, OOHOCHO NOCMoBawe AaThX npeay3eha y caBpeMeHUM TPXKULLHUM
ycnosuma.

Mcxon npegmeta

CtyneHTn he 6uTn ocnocobrbeHn 3a yKibydmBame y nNpouec ynpaerbaka Manum u cpeanwnm npegysehem. MNpu tom, mohun he ga
NOEHTUMUKYjy KIbyuyHe NPeAHOCTU U HepocTaTke n3abpaHux opraHnsaumMoHux obnvka npegyseha y nocmatpary, U TO HAPOUUTO Y
O[HOCY Ha KOMMIEKCHOCT MOCMOBHUX aKTUBHOCTM U AOCTYNHEe (hnHaHCKjCKe M3BOpe, a y byHKUMjU pacTa U pa3Boja nocrnosaka Manux u
cpeanux npegyseha.

Cappxaj npegmeta

Teopujcka HacTaBa: OCHOBHe KapakTepucTuke Manux u cpeawunx npeayseha; MNpeayseTHuk, MHBECTUTOP M MHBeCTUpare; CybjekTu
nHBecTMpara; AHanusa uHaycTpujcke rpaHe; EBanyaumnja nocnosawa mManux u cpefhunx npegyseha; Tunosu pykosofemna;
CTpaTerujcku acnekT nocrnosakwa Manux n cpefwunx npeayseha; OpraHnsaumja manux u cpeamwnx npegyseha; Metoamn ynpaerbara
mManum u cpewum npegysehuma; Miasopu drmHaHcnpawa manux n cpefmwux npeayseha; TpXULWHM €KOCUCTEM U AMHaMUKE;
Ynpaerbate nogaumma u gurmtanHa TpaHcnapeHTHOCT; [irvtanHa u TexHonoLwka MHPacTpyKTypa; Ynpasrbake KomneTeHumjama un
pa3Boj noTeHuujana; QucpynTMBHa pellera U MHOBaTMBHU pa3Boj NPpUMeEHOM BeluTayke uHtenureHuumje (Al) n mawwmHekor yvewa (ML).
MpakTnyHa HacTaBa: AHanu3a cTyaumja criydaja y obnactv nocrioBaka Manux n cpearwux npeayseha. Mspaga aHanuse nHgyctpujcke
rpaHe v esanyaumja nocrnosana KOHKpeTHor npeayseha. MNpakTnyHa npumeHa mMeTofa ynpasrbakwa U aHanusa n3sopa hvHaHcuparea
Ha peanHum npumepuma. PellaBare 3ajaTaka v cuMynauuja y Beau ca cTpaTernjckum oanyvmBakem, opraHM3aumjom 1 ynpabrbakem
nogaumma. AHanusa npumeHa gvrmtanHe nHpacTpykType, BewTayke nHtenureHumje (AU) n mawmHckor yyewa (MJ1) 3a pasBsoj
WHOBaTUBHWX U AUCPYNTMBHUX pellerwa y MCI cekTopy.

MeToge n3sohera HacTase

MpepaBama. AyamtopHe Bexbe. KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
MpegmeTHu npojekat Oa 40.00 | Ycmenu geo ucnuta Jla 50.00
[MpucycTBO Ha NpegaBawuma Oa 5.00
MpucycTtBo Ha Bexxbama Oa 5.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3pnasay FoaunHa

Hosu Cap: ®akyntet
TEXHUYKMX HayKa

-

Axhenuh, I'., & hakosuh, B. |OcHoBe MHBECTULMOHOT MeHaLIMeHTa 2017

Beograd: Evropski centar za mir
2 [Ogawa, E. Upravljanje malim preduzec¢ima danas i razvoj (ECPD) univerziteta za | 2001
mir Ujedinjenih nacija

Routledge Custom Publishing,

3 |Fink, M., & Kraus, S. The Management of Small and Medium Enterprises . 2009
Taylor&Francis Group
4 Olubiyi, T. O., & Tambunan, |Atrtificial .Intelllgence and SMEs in Developing Taylor & Francis 2025
T.T.H. Economies
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HactaBHu npegmet

OsHaka npeamera  25.EIIKL1 MeTtponoruja n ctaHgapamsaumja
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

MRO - Mepetbe n perynauunja (MAC), N36opHu npegmeT

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnekTpnyHa mepera, MeTpornoruja n uomeagmumHa
CTpy4Ha obnact P P P I Any

HacraBHuk/un: [asuBoaa B. Hemawa, [oueHT
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuLaHe HeOoNXo4HOT 3HaHa U3 06racTu MeTporiorvje U cTaHgapausauuje.

Mcxon npegmeta

PasymeBare ocHoBa meTposnoruje n ctaHgapamnsaumje. CnocobHOCT paja y UHXeHhepCckoM TUMY Yy peluaBany npobnema Be3aHux 3a
npuMeHy MeTpornoruje n ctaHaapansaumje. CnocobHOCT NnpeTpaxuBamwa penesBaHTHe nuTepaType u Apyrux obnuka nHdopmauuja 3
obnactu meTpornoruje U ctaHgapausaumje u cnocobHOCT nNpeseHTauuje pesynTtara UCTpaxvBarba.

Cappxaj npegmeta

Teopwujcka HacTaBa:

YnosHaBake ca UHpacTpykTypoM kBanuteTa y Peny6nuum Cpbuju. [leTarbHo yno3HaBawe ca obnactuma cTaHhapausauuje,
akpeguTauwmje, MeTposoruje, oLuerBara ycarnaleHocTy n ksanuteTa. MNpoaybrbrBare cTeveHor 3Hawa M3 MeTporiormje, ynosHaBame
ca obnacTvma paga u uctpaxvsama y naboparopujama 3a etanoHvparke 1 ucnutneare 1 obpaaa HanpegHnx Tema ca npumeHama y
mMmnneMeHTaumju 3axtesa ctaHgapaa CO/MEL, 17025.

MpakTnyHa HacTasa:
AyauTopHe Bexbe ca 3agaumma ca NpakTUYHUM NpUMepUMa pellaBatka npobrnema y nMmnneMeHTaumjy 3axteBa craHgapaa ICO/MEL
17025, 3agauuma n3 o6nacTn KOMMIEKCHUUX MEPHNX METOAA, BpeAHOBaka MEpPHe HECUTYPHOCTU U faBaka M3jaBe 0 ycarnalleHOCTU.

MeToge n3sohera HacTase

MpepaBama. AyamtopHe Bexbe. KoHcynTauuje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT Oo6ases3na | Iloena
lMpeameTHU npojekat Oa 30.00 | Ycmenu neo ucnura Ja 30.00
[MpucycTBO Ha Npegasawuma Oa 5.00
CemuHapcku pag Oa 15.00
Tect Oa 20.00
JlutepaTypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1 [ewoor A K. & Kulkami, V. | \ETROLOGY & MEASUREMENT McGraw-Hill 2009
2 gla?MYroﬁo\Zi;nﬁvﬁna A. Metrology and Theory of Measurement De Gruyter 2013
3|Wade, H. A. The ASQ Metrology Handbook ASQ Quality Press 2022

Good Practice Guide No. 11 (Issue 2): The Beginner’s |National Physics Laboratory

4 |Bell, S. Guide to Uncertainty of Measurement NPL

2001
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HactaBHu npegmet

OsHaka npeameTa  25.EM509 MapanenHe n ML padyHapcke apxuTekType
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoHuka
CTpy4Ha obnact
HactaBHwuk/uu: Bpawkosuh C. Byk, BaHpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

OcnocobuTu CTyAeHTe 3a MOAENoBakbe, NPOJEKTOBaE 1 NPUMEHY NapanernHux MIUKpopadYyHapcKux cucTeMa, ykibydyjyhu apxutektype
3acHoBaHe Ha BuLle MuKponpoLlecopa, GPU nnatdopme u ML pauyHapcke apXuTeKType, kao 1 3a HUXOBO edrKkacHO nporpamMuparse 1
UCTPaXMBAYKy MPUMEHY.

Mcxon npegmeta

CTy[eHT Koju yCreLLHo 3aBpLumn oBaj NpeameT Guhe y cTawy fa:

— NpojekTyje, cumynupa n MNNeMeHTpa xapABep jeAHOCTaBHOI MUKpOpaYyHapCKOr CUCTEMa 3aCHOBAHOT Ha napanenHoM pagy BuLle
MUKponpouecopa, kao n ocHoBHUX GPU/ML apxutekTypa.

— Mogenyje, npojekTyje, cumynmpa n UMNIeMeHTupa jeAHOCTaBHe annnkaTuBHE M CUCTEMCKe nporpame 3a 3agaTtv MynTUnpoLEeCcopCKM
cucTeM, ykrbyyyjyhu n nporpame npunaroheHe GPU n ML akuenepaTopckum nnatdopmama.

— MNpatu caBpeMeHy nutepaTypy u3 obnactu napanenHe obpaae, myntunporecopckmx cuctema, GPU nnatdpopmu n ML pavyHapckmx
apxuTekTypa.

Cappxaj npegmeta

Teopujcka HacTaBa: [pernen caBpeMeHMX pavyHapCKmx cuctema ca napanenHom obpapgom. OpraHusauunja CUMETPUYHUX
MYNTUNPOLEECOPCKNX CUCTEMA U OCHOBHM nNpobnemu napanenHe obpape. MapanenHu nporpamcku mogenwu. Nporpamcku mogen
cuctema ca ferbeHoMm memopujoM. OCHOBM KOXEPEHTHOCTM MEMOPWUjE U NPOTOKONMN 3a oApXKaBakwe KOXepeHTHocTU. MexaHu3mu 3a
CVMHXPOHM3auWjy y napanenHnum cuctemuma. Mogenu memopumjcke KOH3NCTEHTHOCTM. OCHOBHE apxMTEKType Mpexa 3a NoBe3nBahe y
napanenHum cuctemmuma. OpraHusauuja v NpuHUMNKN paga BekTopckux npouecopa. SIMT nporpamckn mogen u ocHoe SIMT
apxuTekTypa. YBoA Y apxutektype 3a ybpsaBawe ML anroputama.

MpakTnyHa HacTtaBa: lporpamuparme cuctema ca AefbeHOM MEMOPWjOM W NpMMeHa napanenHux Nporpamckux mogena.
MmnnemeHTaumnja n kopuwherwe MexaHnsama 3a CUHXpOHM3auWjy. AHanu3a yTuuaja opraHusauunje MemMopujcKor cuctema,
KOXEPEHTHOCTU U MEMOpPMjCKE KOH3NCTEHTHOCTM Ha U3BpLUaBamwe napanenHnx nporpama. AHanusa nepdopMaHcy 1 ckanabunHocTn
napanenHux nporpama. Manvpare padyHckux npobnema Ha Bektopcke n SIMT apxutekType. MNporpamuparne v aHanusa n3spluaBarba
Ha SIMT cuctemmnma. AHanuaa npumepa NpUMeHe apxuTekTypa 3a yopsaBarwe ML anroputama.

MeToge n3Bohera HacTaBe

MpepaBama. PavyHapcke Bexbe. KoHcynTauuje.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
OpbpareHe padyyHapcke Bexbe Ha 70.00 | Teopujcku aeo ucnuTa Ja 30.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1 gennessy, J. L., & Patterson, Computer Architecture: [A Quantitative Approach] Cambridge: Morgan Kaufmann | 2019
2 [Pacheco, P. An Introduction to Parallel Programming USA: _Morgan Kaufmann, 2011
Elsevier
3| Solihin, Y. Fundamentals of Parallel Multicore Architecture CRC Press 2015
4 |Kirk, D. B., & Hwu, W. M. Programming Massively Parallel Processors: a Morgan Kaufmann 2016
Hands-on Approach
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HactaBHu npegmet

OsHaka npegmeta  25.EESPPS I'IpenasHM npouecun y enekTpoeHepreTCkum cuctemmma
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoeHepreTuka
CTpy4Ha obnact
HactaBHwuk/uu: LisetnhanuH M. CteBaH, BanpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
2.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuate 3Harba 0 npefia3HUM NpoLecuMa y efieKTpOeHepreTCKUM CUCTEMMMA U3a3BaHUM aTMOCMEPCKUM npaxkserem. CTuuarbe
3HaHa O NpenasHUM npoLecrma npyu KomyTaumjama y Mpexu, NpUBpeMeHUM NpeHanoHMma 1 3awTuTy of Uctux. CTuuarbe 3Hama o
npenasHMM npouecuma y Be3u ca OTOYHO Be3aHuM 6aTepujama KOHAEH3aTopa, aCUHXPOHUM U CUHXPOHUM MOTOpUMA,
TpaHcopMaToprMa U CUHXPOHUM reHepaTopuma.

Mcxon npegmeta

CasHatbe 0 OCHOBHMM KOHLieNnTMMa npesasHux npoueca y enekTpoeHepreTckuM cuctemmma. OcnocobrbeHoCT cTyaeHarta 3a aHanuay
npenasHux npeHanoHa v n3bop oprosapajyhe 3awTute. CasHarwe O NpenasHUM npoLecuma Be3aHUM 32 OCHOBHE efleMeHTe
efleKTpoeHepreTckor cuctema.

Cappxaj npegmeta

Teopwujcka HacTaBa:

MpenasHn npouecu nNpu KOMyTaumnjama y enekTpoeHepreTCkMM cucTemuma: Teopujcke ocHoBe. [puBpeMeHu NpeHanoHu:
Knacudukaumja, npeHanoHn ycnea KBaposa, NpeHanoHu Npy KoMyTaumjama, npeHanoHn 36or pe3oHaHLe 1 hepope3oHaHLe, NpeHanoHu
ycnepn Harnor pactepehewa. PepaHtujeB edekart. lNpenasHn npouecu n3asBaHM aTMOCKHEPCKNM MpaxXHeHheM: MexaHnsam
aTMocdepCKor Npaxmwera, YTULaj yaapa rpoma u 3awtuta of atmocdepckor npaxkwera. OABoAHMLM NMPeHanoHa: Teopujcke OCHOBe,
TMNOBW W OA3MB Ha KOMyTauuoHe u atMocdepcke npeHanoHe. MNpenas3Hu npouecu y Be3n ca OTOYHO Be3aHum GaTepujama
KoHAeH3aTopa. lNpenasHu npouecu y Be3n ca aCMHXPOHUM U CUHXPOHUM MoTopumMa. MpenasHu npouecn Be3aHun 3a TpaHcopmMaTope.
MpenasHn npouecy Be3aHW 3a CUHXPOHe reHepaTope. OCHOBE HYMepUYKOr MOAENoBama NpenasHnx npoLeca y enekTpoeHepreTckum
cuctemmma.

MpakTuyHa HacTaBa:

AHanusa jegHOCTaBHUX NpUMepa NpenasHux npoleca npu KomyTauujama y enekTpoeHepreTckuMm cuctemuma. lNMpopayyH n aHanusa
NpYBPEMEHUX N KOMYTaLIMOHWX NpeHanoHa, NpeHanoHa ycrnen kBapoBa, pe3oHaHLe, hepope3oHaHLe 1 Harnor pactepeheka. AHanusa
PepaHTujeBor edekta. [popadyH npenasHux npoueca nsasBaHMx aTMOCHEPCKMM NpaxrmeweM 1 aHanusa gejcTea 3alTuTe o
npeHanoHa. AHanv3a of3vea OABOAHMKA NPeHarnoHa Ha KoMyTaumoHe 1 aTMocdepcke npeHanoHe. MNpopayyH npenasHux npoteca npu
YKIbyYehy M UCKIbydYehy OTOYHO Be3aHux 6aTepuja KoHgeH3aTopa. AHanusa npenasHux npoueca Kog aCUHXPOHUX U CUHXPOHUX
MoTopa, TpaHcdopmaTopa M CUHXPOHUX reHepaTopa. Hymepuyka cumynauuvja KapakTepuUCTUYHUX NpenasHux npoueca y
eneKkTpoeHepreTCKMM cucteMmma u aHanusa gobujeHux pesynrara.

MeToae n3Bohera HacTaBe

MpenaBawa; ayamTopHe Bexbe; pavyHapcke Bexbe; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
MpeameTHU(NpojekTHW)3aaaTak Oa 20.00 | Teopujcku jieo ucnura Jla 70.00
MpucycTBO Ha NnpegaBakbuma Ha 5.00
MpucycTtBo Ha Bexbama Ha 5.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa

Transients in Electrical Systems: Analysis,

Recognition, and Mitigation McGraw-Hill 2010

1|Das, J. C.

PauyHapcka AHanusa EnektpoeHepretckux Cuctema

2| Crojxosuh, C. Mporpamom ATP (Alternative Transients Program)

Buwa enektpotexHuyka wkona | 2001

Ametani, A., Nagaoka, N.,

3 [Baba, Y., Ohno, T., & Power System Transients: Theory and Applications CRC Press 2017
Yamabuki, K.
4 (Van der Sluis, L. Transients in Power Systems John Wiley & Sons 2001
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HactaBHu npegmet

OsHaka npegmeta  25.EE0514 an/IMeHa padvyHapa y enekrpoeHepretTnumn 2
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E

nekTpoeHepreTmka
CTpy4Ha obnact
HacraBHuk/uu: Koeauku B. HeBeH, [JoueHT

BojHosuh P. Hukona, BanpeaHu npodgecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Mporpamcku jesuk Li++. OcHoBe paga y MuupocodT Bucyan Ctyano (MClleB).

Mcxop npeameta

Mucane nporpama 3a Windows onepaTtunBHu cucteM kopuwiherwem nporpamckor jeavka C++

Cappxaj npeameta

Teopwujcka HacTaBa: YBof y nporpamcku jeauk Li++ n 06jekTHO opujeHT1caHo nporpamupame
MpakTnyHa HacTaBa: Hapenbe, yHKUMje, Nnoka3uBaym u pedepeHUe,HN30BU, CTPYKType, Knace, npeknanawe oneparopa,
Hacnehusawe, nonumopdusam, sBuptyanHe dyHkuuje

MeToae n3Bohera HacTaBe

HactaBa — ayantopHa HauvH npoBepe 3Hawa: u3paga 3agaTka Koju nogpasyMeBa nucake Koga 3a pellaBahe jeJHOr KOHKpeTHOr
3afjaTka 1 keroea onbpaHa

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
Tect Oa 30.00 | On6pana 3aBpuIHOT paja Ja 70.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay loanHa
Bekyr, A., Ayjuh, J., & Bubuh, Hoseu Can: ®akyntet
1 P MpumeHa payvyHapa y enekTpoeHepreTuum TEXHUIKIX HayKa 2005
BekyT, [., Oyjun, J., & bubun, Hoseu Capg: ®akyntet
2 P MpumeHa padyHapa y enekrpoeHepretTuum TEXHUUKMX HayKa 2005
. Hosu Cap: ®akyntet
3 [Munuh, M., & BekyT, 0. MpumeHa padyHapa y enektpoeHepretuum: C++ TEXHUUKUX HayKa 2007
4 [Sedgewick, R. Algorithms in C++ Addison-Wesley 2002
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HactaBHu npegmet

OsHaka npegmeta  25.EEM400 EJ'IeKTpI/I‘-I Ha pa3BOoHa I'IOCTpOjeH:a
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoeHepreTuka
CTpyyHa obnact
HacTaBHuk/un: BekyT . Oywko, PenosHn npocdecop
Bpoj yacoBa akTuBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 2.00 0.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linms npeameTa je ynosHaBawe ca 3HavajemM enekTpuYHUX pasBOAHUX MOCTPOjera y NPeHoCcy 1 ANCTPUbyumju enekTpuyHe eHepruje,
npopayyHOM CTpyja KpaTKux crnojeBa U BennynHama notpebHum 3a AMMEH3NOHWCaHe efleMeHarta nocTpojerwa. YnosHaBake ca
OCHOBHUM KapakTepucTukama enemeHaTa NnocTpojerwa 1 HUXoBUM N360pOM. YNo3HaBake ca OCHOBHUM Luemama W AMCNo3nLMjom
onpeme y pa3BogHUM MOCTPOjerMMa.

Mcxon npegmeta

[Mo3HaBawe MeToda nNpopavyHa CTpyja KpaTkux crnojeBa. [o3HaBawe HauvHa AMMEH3NOHKCaa ONpeMe y enekTpUYHUM pas3BogHUM
noctpojewnma. MNosHaBamwe NpUHLMNA NPojekToBaka eNeKTPUYHNX pa3BoOAHNX MOCTPOjeHa A0 HUBOA MAEjHOr NpojeKTa.

Cappxaj npeameta

Teopwujcka HacTaBa: [TpopayyH CTpyja KpaTKUX CnojeBa U HUXOBUX KapakTEPUCTUYHMX BennynHa. OCHOBHW eneMeHTU enekTpUYHuX
pa3BogHUX MOCTpojera: cabupHuue, nsonatopu, kabnoeu, CTpyjHM TpaHCcHOPMATOPU, HANMOHCKU TpaHCHOPMaTOpU, EHepreTCcKku
TpaHcdopMaTopu, NPUryLLHMLE, OTNOPHULM, KOHAEH3aTopcke baTepwje, Npeknaaymn, pactaBrbayn, OCUrypayin, OABOAHWLM NPeHanoHa u
y3eMmIbunBayn.

MpakTnyHa HacTaBa: M3bop enemeHaTta pa3BoAHNX MNOCTpojera. [loBe3nBawe 1 pacrnopen onpeme y paBogHUM MOCTPOjeHnMa.
CekyHOapHe Be3e 1 COMcTBeHa NoTPOLUHa eNeKTPUYHNX pas3BOAHNX NOCTPOjeHa. Basgyxom 1 racom n3onosaHa pasBofHa NocTpojersa.

MeToge n3ssohera HacTase

Mpepaeama; ayauTtopHe Bexbe; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
anICyCTBO Ha Bexbama ﬂa 5.00 HI/ICM?HI/I J€0 HUCImTa - KOMOWHOBaHU 3aJany 1 Z[a 40.00
MpucycTtBo Ha Bexxbama Oa 5.00 [—coPujd
CeMuHapcky pag a 20.00 YcMmenu 1eo ucnmura Jla 30.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoanHa

1 ElaxmaH, J., & Mujaunosvh, PasBogHa nocTpojersa Beorpaa: Akagemcka mucao 2016

2 | bypuh, M. BucokoHanoHcka nocTpojera Beorpaga: Beonpec 2009

Beorpag: CaBe3 MalUMHCKNX U

EnekTpoeHepreTuka: kpos ctaHgapae, 3akoHe,
ENEKTPOTEXHUYKUX UHXEeH-epa

3 |dotnuh, T. NpaBUITHUKE, OANYKE U TEXHUYKE 1 TexHIana Cobuic 2013
npenopyke : Tymayeka, KOMEHTapu, Npumepu (CMEI/ITC? pov)
4 HaxwmaH, J., Mujaunosuh, B., |Pa3BogHa nocTpojewa — 36upka pelueHux 3agaTaka Beorpai; AKaIeMcka MMCao 2012
& CanamoH, [. ca npunosvma
5 CrojaHoBwh, 3., & CtojkoBuh, | MOHUTOPWHT 1 AMjarHOCTUKa MeTanoKCUaHMX Beorpan: AKAEMCKa MHCao 2014
3. 0[BOAHMUKA NpeHanoHa
6 |McDonald, J. D. Electric Power Substations Engineering USA: CRC Press 2017
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HactaBHu npegmet

Oshaxa npeaveta 25 EE545 EHepFeTCKa EI1EKTPOHUKa y ,EI,I/ICTpI/I6yTI/IBHI/IM N NMPEeHOCHNM

e ; Mpexama

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HactaBHwuk/uu: Bekuh C. Mapko, BanpeaHu npocecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 1.00 1.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Lvms npeameta je ga cnywaouy npeactaBu 3Hauyaj U npumeHy ypehaja eHepreTcke enekTpoOHMKE KOju ce KOPUCTE Kako Yy
TPaAULIMOHANHUM ANCPUBYTUBHMUM U MPEHOCHUM Mpexama, Tako U 'y Mukpompexama. Cnylanal, ce ynosHaje ca yBoAHUM nojMosuma
npesapaya noBe3aHor Ha KpyTy Mpexy U MUKpOMpeXy, na ce nppeAcTaBrbajy U3a3oBK Kao LUTO Cy KOMMNeH3auunja peakTUBHe cHare,
CTabUNHOCT HanoHa 1 y4ecaHoCTH, a 3aTuM ce Aajy cBojcTBeHa peluewa y Buay PALITC ypehaja, aktnsrux cdountapa, XBIL| npeHoca n
Havena y3ajamHor paga npetsapaya y MUKPOMPEXW.

Mcxon npegmeta

Mcxon npeameta je oBrnagaBawe 3HawuMma Koja omoryhaBajy pasymeBarbe ynore ypehaja u ckrnonoBa eHepreTcke eneKkTpoHuKe Kao
wTo cy PALUTC, XBAOLL n npeTBapayn eHepreTcke eneKkTpoHUKe y MUKpOMpexama, Te ynpasibawe TUM CKMornoBuMa kako 6u ce
OCTBapuo paj enekTpMYHUX Mpexa ca nobosbwiaHom cTabunHowhy 1 KBanMTETOM HamnoHa.

Cappxaj npeameta

TEOPWJCKA HACTABA:

1. ¥YBog y npeamer, . Npernea rpagnesa EEyOulM

2. N3bop J1 - dunTtpa, U36op L duntpa, N36op JILJT dunTtpa, MNacmeHo npurywemwe pe3oHaHce puntpa, AKTUBHO NpUryLleHe
pe3oHaHce dunTpa

3. MatemaTuykn mogen jeagHocmepHor kona, M3bop HanoHa [l kona npemMa npojekToBaHOM TOKy cHara, Pa3Ho 3akibyyaHa netiba
(MJJ1) Nnpu HecMMeTpUYHUM HanoHuMa, BupTyenHa oTnopHOCT, YnpaBrbayku CKIomn CTpyjHe neTrbe 3acHoBaH Ha [1-pe3oHaHTHOM
yCKNagHUKy

4. MNpoueHa BpegHOCTM MpexHe uMmneaaHce, MianasHa nmnegaHca npetBapaya y 3aTBOPEHOj noBpaTHOj cnpe3n, CHara u cTpyje
npeTBapaya y ycrnoBuMMa HecuMMeTpuje MpPEeXHUX HamnoHa.

5. Hanown Ll cabupHuue npu nopemehajuma y HanoHnma mpexe, HenvHeapHo ynpaBrbatbe npeTBapayeM eHepreTcke enekTpoHuKe
NoBe3aHor Ha eNeKTPUYHY MPEXY.

6. Y3ajamHO fejcTBO BuLLE NpeTBapaya eHepreTcke enekTpoHWKe 1 nojam Mukpompexe. ojam n ocobmHe MUKpomMpexe, pasnuke
n3Mehy MUKpompexe M KOHBEHLMWOHaNHe enekTpuyHe Mpexe, YCTPOjCTBO Haj3opa MuKpompexe, MNpumapHa koHTpona y
MWUKpOMpexama.

7. Paspgena peakTuBHe cHare Mehy npeTBapauyvMma ynpaBrbaHMMa ApOOn KOHTPOMoM, [poon KOHTponia u BULIM XapMOHMULUN,
XapMOHMjCKUN 1 U3MereHN Apoor, CKNonoBu npeTBapaya NoBe3aHux Ha enekTpu4Hy Mpexy ¢ 0631poM Ha HMX0BY yrory, BupTtyenHu
CUMHXPOHW reHepaTopu — ,CUHXPOHBEPTOPU®.

8. KomneH3auuja peakTyBHe cHare v HaA3op HanoHa

9. HekomneH3oBaH BofA y npasHom xoay, Bog ca 3agatum TepeTtoMm Ha CBOM Kpajy, Hajseha npeHocuBa cHara gyraykor Boga v
cTabunHocT y yctarbeHom cTawy, KomneH3aunja npeHoCHMX BogoBa

10. Ypehaju 3a npunarohaBare npeHocHor u anctpudyTtusHor cuctema (PALTC) n aktueHmn dountpa PALTC ypehajun, Ctatnukn BAP
KoMneH3aTopu, Tupuctopckmn ynpasrbaH peaktop (TLP), Tpodasnu TLP Tupuctopcku npeknpgaHa kanauutmeHocTt (TCL).

11. CBL 3acHoBaH Ha TLUP-y u kongeHsatopy (,CBL, Linaccuy®), CTATLUOM, YnpaBmanwe O-CTATLOM-oM y cBpxy Hag3opa HanoHa
3ajegHun4Ke cabupHuue.

12. Tupwuctopcku ynpasrbaHa pegHa kanauutmeHocT (TLICLL), CTaTuuku CMHXPOHU peaHu komneH3aTop, JuHamuykn ycnoctasrbad
HanoHa , AKTUBHU UnTPK

13. XBAL - BpcTe, npumeHa, ynpaBrbate TOKOM cHare.

14. N3abpaHu npeTBapaun eHepreTcke enektpoHuke (OAB, Myntunesen - LUXB, HIML, Booct M®L, 3-Coypue)

MPAKTUYHA HACTABA:

-MpojekToBarse MNI1J1 cknona Npn CMMETUYHUM HanoHUMa eneKkTPUYHE Mpexe 1 cuMmynaumja

-MpojektoBawe MM1J1 cknona npu n3obnMYEeHUM N HECUMETPUYHMM HAMOHUMA MPEXHUM HanoHMMa ynoTpebom MOKPEeTHOX
ycpeawasajyher countpa (MoBuHr aBepare cuntap) u cumynauuja

-MpojektoBane J1-counTtpa, JILL U JIUJT domntpa n cumynaumja paga npetBapaya Ha Mpexu. lMpopavyH nacvMBHOr npurylexa u
cumynauumja.u cuMmynauuwja paga npeTeapava Ha Mpexu

-MpojektoBame JILJ-cbuntpa n cumynaumja paga npetsapaya Ha mpexu. [popayyH nacvMBHOr U cuMmynaLlmja NacUBHOT U aKTUBHOT
npuryLlema.

-lMpojekToBare ycknagHvka HanoHa je4HOCMEpPHOr Kora npeTBapava Ha Mpexu 1 cumynauuja

-Cumynaumja XxMcTepe3ncHor yrnpasrbakba CTPYjoM NpeTBapaya NoBEe3aHor Ha eNeKTPUYHY Mpexy

-MNpojekToBare 1 cumynauuja N-pe3oHHaTHUX perynaTopa y perynaumju cTpyje npeTsapaya noBe3aHor Ha eNeKTPUYHY MpEeXy
-Cumynauwmja paga npeTBapaya NoBe3aHWX Ha eNeKkTPUYHy Mpexy ynpasrbaHux Apoon KpMBama y ycTpojaBajyhemM pexumy paga
-Cumynaumja paga npeTBapada eHepreTcke efnleKTPOHMKe yrpaBrbaHUX Mo Hayeny BUPTYErHUX CUHXPOHKX reHepaTtopa

-PewaBamne pavyHckux npobnema Be3aHux 3a KOMNEH3aLmjy peakTUBHE cHare 1 HarfnoHa
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RaTtats

-PewaBamne payvyHckux npobnema BesaHux 3a PALITC ypehaje
-Cumynaumja paga O-CTATLIOM-a y komneH3aLmju peakTUBHe cHare 1 NoapLULIM HAaNOHCKO] CTabUMHOCTU Yy cabrpHULM NPUKIbYYEHA
-Cumynaumja paga boocT-INdL npetBapaya

MeToge n3sohera HacTase

HacTtaBa ce u3Boau y BMAy npefaBakba TEOPUjCKMX OCHOBA U BexXOM y BuAy padyHCkux peluaBarba npobnema, Te payyHapcKmx
cumynauumja.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
O,q6paHa I'IpOjeKTa ﬂa 5000 ITucmenn J€0 HUCITUTAa - KOM6PIHOBaHPI 3aJany 1 )Ia 50.00
TeopHja )
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1|Bexuh, M. EHeprecka enekTtpoHuka y AucTpmbyTMBHUM U Hosu Cap: ®akyntet 2025
NPEHOCHUM MpexamMa TEXHUYKMX HayKa
2 |Khodr, H. M. Smart Microgrids Nova Science Publishers Inc 2013
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HactaBHu npegmet

OsHaka npegmeta  25.BMIM1G MpaBreere MUKpPOTynaHMUX Ymnosa
ECNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HactaBHwuk/uu: Kojuh IN. Carba, oueHT

MeTposuh B. bBojaH, PeaosHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 3.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linre npegmeTa je cTuuarke HanpegHWX 3Hakba 1 NpakTUYHUX BELUTUHA y obnactu ausajHa u dpabpukaumje MUKpoOdynagHMxX Ymnosa u
MukpodnymaHux ypehaja, ca pokycom Ha caBpeMeHe TEXHUKE Kao LUTO cy Kceporpadwja, codT-nutorpadumja, 30 wramna n xmubpuaHe
TexHonorunje, y3 kopuwherwe matepujana nonyt PDMS-a, Flexdym-a n cpogHmx nonumepHux cuctema. NocebaH akueHart je Ha
noeesuBamy U3bopa TexHonorvje, matepujana u reomeTpuje ca OyHKLMOHANHUM 3axTeBUMa GUOMEANLMHCKMX NPUMEHa, Yume ce
CTyAeHTU ocnocobrbaBajy 3a MHOBaTWBaH pa3Boj U peanu3aunjy MUKPonyuaHUx nnatopmm y NCTPaxKMBAYKOM U UHXEHEPCKOM
OKpYXehy.

Mcxon npegmeta

HakoH caBnagaHor npegmeTa, CTyAeHT je cnocobaH Aa: (1) camocTanHo u MHOBaTUBHO AM3ajHVpa MUKpodnynaHe Ymnose u ypehaje y
cknagy ca 3agaTuM (YHKLMOHANHUM 3axTeBuma; (2) pasyme u KpUTUYKM ynopeau nNpeaHoCTU U HeaocTaTke pasnMunTuX TeXHWUKa
uspage MmkpodnynaHux Yunosa (kceporpaduja, codt-nutorpaduja, 3[ wramna, xubpugHe TexHonorvje) n ogrosapajyhnx marepujana
(PDMS, Flexdym v ap.); (3) pykyje caBpemeHoM onpeMoM 3a cdabpukauunjy MMkpodnymaHmx Yunosa (kaTep 3a donuje, UHK-LIeT
lwTamnay, cuto wramnay, 3[] wramnad v 4p.) y3 nowToBawe TexHUYkux u 6e3begHocHux npoueaypa; (4) peanusyje dyHKUMOHANHe
MUKpodnynaHe yunose u ypehaje, o4 KOHUENTyanHor Au3ajHa A0 roTOBOr NpPOTOTMNA, U MPOLEHUN HUXOBY MPUMEHIBUBOCT Y
6MOMEANLNHCKUM CUCTEMUMA N eKCMepPUMEHTaNHUM MUKPONynaHUM nocTaBkama.

Cappxaj npegmeta

Teopujcka HacTaBa (NpeaaBaha):

Teopwjcka HacTaBa npeameTa obyxBaTa yrno3HaBame Ca CaBpeMEHVM TeXHUKama u3page MMKpoyuaHux YunoBa u MMKpopnynaHmx
ypehaja, ca hoKycoM Ha NpakTU4Hy NpumMeHy y GuomeauumHCKoM nHxerwepcTBy. [leTarbHo ce o6pahyjy TexHuke kceporpaduje, codT-
nutorpaduje, 30 wramne n xubpugHe TeXHonoruje, kao u kopuwherwe enacToMepHNX U TEPMONNACTUYHUX MaTepujana Kkao LWTo cy
PDMS, Flexdym u cpogHu matepujanu. NocebHa naxma nocsehyje ce MUKpOdnynaHUM NpUHLMNMMA, Kao LWITO Cy Mellake TeYHOCTH
Ha MVKpockanu, cenapauuja (pasBpcraBare) YectTuua, reHepauuja kanreuua u gpyru.

MpakTuyHa HacTaBa (nabopaTopujcke Bexbe):

CTyfeHTU ce ynosHajy ca onpeMom 3a dabpvikaunjy MnukpodrnymaHux Ymnosa (katep 3a onuje, MHK-LIeT Wwramnay, cuto wramnay, 31
wTamnay u Ap.) ¥ UXOBOM YNoroM y hopmuparby MMKpokaHana n yHKLMOHaMHWX CTPYKTypa. Y OKBUPY Kypca peanusyjy ce npumepmu
uspage pasnuunTux MUKpodNyMaHUX YUMOBa HaMehweHUX GMOMeaUNLMHCKMM NpUMeHama, Kao WTO Cy akTUBHW U NacUBHU
MUKPOMUKCEPU, Kao U nnatgopme 3a MHTerpauujy ceHsopa.

MeToae n3Bohera HacTaBe

MpenaBawa. JlabopaTopujcke Bexbe. KoHcynTaumje. MeHTOpcka HacTaBsa.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
MpojekTHW 3apaTak Ha 10.00 | Yemenn feo ucnmra Na 40.00
CemuHapcku pag Oa 50.00
Jlutepatypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 [Stoytcheva, M., & Zlatev, R.  [Lab-on-a-Chip Fabrication and Application Rijeka: IntechOpen 2016
2| Kojié, S. Design, Fabrication and Testing of Microfluidic Chips Faculty of Technical Sciences 2022

for Biomedical Application

YHuBep3utet y Hoom Capy,

3| Apnan, . OnTnmmn3aumja nepdpopmaHcK NacMBHUX MpupogHo—MaTemMaTnykm 2019
MUKPOIyMaANYHNX MeLlaya dakynTeT, [lenaptmaH 3a
Dusnky
. Hosu Cap: ®akyntet
4 [Bbykypos, M. MexaHuka cnyvaa, Kibura npea: ocHoBe 2013
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
. . Hosu Cap: ®akyntet
5 | bykypos, M., & Bukuh, C. MexaHuka dnyvaa, Kwura gpyra: ctpyjare dnyvaa TEXHUIKIX HayKa 2019
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HactaBHu npegmet

OsHaka npegmeta  25.BMIM1H MI/IKpOCbJ'IyM,D,HI/I EKCNepnuMeHTn y 6I/IOM€£I,I/ILI,MHI/I
ECMNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet
Yxa Hay4Ha, yMeTH1YKa OOQHOCHO BromeauumHcKo MHXerepcTBo
CTpy4Ha obnact EnekTpoHuka
HacTtaBHuk/uum: Kojuh . Camna, doueHT

MeTtposuh B. bojaH, PeaosHu npodecop

Cumuh C. Mutap, HayyHu capagHuk

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 3.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

L npeameTa je cTuuakwe NpakTUYHMX 3Haka UM BelTuHa y o6nactv ekcnepuMeHTanHe Mukpodnyuauke, ca (OKycom Ha
nocTaB/batbe, BONee U aHanmay ekcnepumeHaTa Ha MUKpOIyuaHUM YMnoBuMa 3a GuomeauumHeke npumeHe. MocebaH akueHarT je Ha
pasyMeBaky pasnUuUTMX pexunma npoToka, pagy ca CaBpeMeHOM ONPeMOM 3a KOHTPOIy NMpUTUCKa U NMPOTOKa, Kao U Ha NpaBUITHOM
TyMayewy v Npe3eHTauuju ekcnepruMeHTanHnx pesynrara y ckrnagy ca WHXeHepckoM NMpakcoM.

Mcxon npegmeta

HakoH caBnagaHor npegmeTa, CTYAEHT je cnocobaH aa:

(1) camocTanHo nocTaeu pasnnynTe ekcnepuMeHTanHe noctaeke y MMKpodnymauum y cknagy ca 3afaTum LUrbeBnma;

(2) TecTupa n KapakTepuLLe MUKponynaHe YnnoBe HamekeHe BriomMeanLMHCKUM NpUMeHama, y3 n3bop ageKkBaTHUX pexumMa NpoToka
n ycrnosa paga;

(3) pykyje caBpemeHOM onpemMoM 3a KOHTpony nputucka u npoTtoka cdnymaa (Elveflow OB1 koHTponep nputucka, MynTunnekcep,
BEHTMNU, LWINpUL Nymna) y3 nowTtoBake 6e3begHocHMX npoueanypa;

(4) opabepe v reHepuLLe xerbeHe obnvke nNpoToka dnynaa Koju BEpHO MMUTUPAjy ycrnoBe y BMoMeanLIMHCKUM cucTeMmuma (namvHapHu
TOK, MeLlake, reHepaumja Kanreuua uTa.);

(5) nnaHunpa 1 cnpoBoAM eKkcnepuMeHTe Mellamwa nynaa, reHepucara Kanrbmua, onTuMmnsalmje NCnopyke neka n eHkancynauuje y
MUKpodnyuaHum nnatgopmama;

(6) npaBunHo npukynrea, obpahyje 1 aHanuampa ekcnepuMeHTanHe nogatke, NpUMekyjyin OCHOBHE KBaHTUTaTUBHE MeToaE;

(7) jacHo n cTpy4HO Npe3eHTyje AobujeHe pe3ynTaTte y (hOpMM NMUCAHUX UHXEHEPCKUX U3BELLTAjA U KPaTKUX YCMEHMX Npe3eHTauuja.

Cappxaj npegmeTa

Teopwjcka HacTaBa (npedaBarba):

MpenmeT obyxBaTa ynosHaBake ca ekcrepMMeHTanHMmM metogama v noctaBkama y MUKpodnyuanum, ca oKycoM Ha TecTupare v
KapakTepusauujy MukpodnymaHux ymnosa. O6pafyjy ce npuHumnu ns3bopa v peanusauuje pasnuymtux pexvma un obnuka npotoka
dnynaa koju BepHO MMWUTMPajy ycnose y GuoMeamumHcknum cuctemmma. NocebaH akueHaT cTaBrba ce Ha NnaHupamwe ekcnepuMmeHara,
npaBuUIHO MPUKYNIbake nogataka, aHanuay v Tymayere ekcnepumeHTanHux pesynrarta, Kao U Ha HMXoBY npeseHTauujy y dopmu
WHXEHEPCKMX M3BELLTaja U KpaTKUX YCMEHWUX U3narawa.

MpakTnyHa HacTaBa (nabopaTopujcke Bexbe):

CTyneHTn ce ocnocobrbaBajy 3a paj ca caBpemMeHOM onpemoMm, npe ceera ca Elveflow OB1koHTponepom nputucka, Herosum
ynpaBrbarwem nyTemM padyHapa, kao 1 3a NpoLuMprBare eKCcriepMMeHTanHe noctaBke kopuwherem MynTunnekcepa u BEHTMNA, Kao u
LINpUL, NymMne 3a KOHTposny npoToka. Kpo3 HM3 ekcnepumeHaTta peanuayjy ce NpuHLMNKU mMellamwa dhnyvaa, agekBaTHOr reHepucara
Kanreuua, onTuMM3aumje NCnopyke neka n eHkancynauuvje y MMkpodnymaHum nnatdopmama.

MeToae n3Bohera HacTaBe

MpenaBawa. Jlabopatopujcke Bexbe. KoHcynTaumje. MeHTOpcka HacTaBsa.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
MpegmeTHW npojekat Ha 40.00 | Ycmenn feo uenuTa Ja 50.00
MpojekTHn 3agaTak Oa 10.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1 [Elveflow team User guide for Using Elveflow Instruments Elveflow 2018
. Hosu Caa: ®akyntet
2 [Bykypos, M. MexaHuka cnynaa, Kiura npea: OCHOBe TEXHUUKMX HayKa 2013
3 | Bykypos, M., & Bukuh, C. MexaHwuka cdnyuaa, Kiura gpyra: cTpyjawe donynaa Hosu Can: ®akynrer 2019
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HactaBHu npegmet

25.EM523A
ECIMNB 5

OsHaka npegmeTa M2M €IMeKTPOHCKN CUCTEMU

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HactaBHwuk/uu: Pajc M. Bnagumup, PegosHu npocecop
BatnHuh [1. BpaHucnas, JoueHT

Joxa B. AHa, Hay4Hu capagHuk

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

Lnre npegmeTa npeactaBrba pasBoj BEWTWHA MULLIbEHA BUWIEr peda M cTulaka 3Hawa cneumduyHe 3a noT n obnacTu
KOMYHUKaLMoHUX npoTokona namely ypefaja y nHaycTpumju Kpo3: pa3Broj CMOCOBHOCT peluaBara KOHKpeTHUX npobnema, passujajy
CNocobBHOCT Aa paHuje HayyYeHe MpuHUMNE U reHepanusaunje npumeryjy Ha HoBe npobneme u cutyaumje, pasBoj CnocobHOCT
KpeaTWBHOI MULLIbEHA.

Mcxop npeameta

- Cnoco6GHOCT npojeKkToBaka, nporpamupara v nspage caBpeMeHUX MUKPOPUYYHapCKUx cuctema sacHoBaHux Ha iOT u M2M
KOMYHUKaLMOHUM npoTokonuma - CnocobHocT kopuwherwa M2M komyHMKkaLmoHux npotokona CnocoBHOCT npojekToBama u nspage
MEepHUX enekTpoHCkux ypehaja n ypehaja 3a akBusunumjy n npeHoc nogartaka. - CnocoOHOCT npojekToBaka U n3page podboTU3oBaHMX
cuctema. - CnocoBHOCT NpojekToBaka U NPakTUYHE peanu3auuje caBpeMeHux cuctema ca bexudHum ynpasrbarwem (Wifi, BLE,
ZigBee, iOT...) n cuctema ca ynpasrbakeM nomohy pavyHapa

Cappxaj npegmeta

Ha npeagmeTy obpahyjy ce cnenehe obnactu:

1. Teopujcka HacTaBa

ApxuTekTypa u npuHuMnu paga M2M enekTpoHCKUX cucTema cneuujanHe HameHe. AHanusa nocTtojehux pellewa, HUXoBUX
dYHKUMOHANHNX LennHa 1 HadyuHa pa3meHe nogataka. MeTtoae npojektoBawa u nporpamuparka M2M cuctema 3acHoBaHWX Ha
MUKpOKOHTponepuma. lMNpuHunnu paga, kKapaktepuctuke n obnactv npumeHe KoMyHukaumoHux npotokona 12C, SPI, 1-Wire, CAN,
Modbus n PROFIBUS. N36op npoTokona npema 3axTeBuMa 3a NoBe3nBame CeH3opa, nepudepHux ypehaja u nHaycTpujckmx cucrema.
CaBpemeHa peluena u moryhHocTtu npumeHe M2M cuctema y obnactu MHtepHeTa cteapu (MoT).

2. MNpakTnyHa HacTaBa

AHnanusa ogabpaHux M2M enekTpoHCkux cuctema Kpo3 nabopatopujcke Bexbe n npojekTHe 3apaTke. NpojekToBake, NoBe3nBarke 1
nporpamupamne enemeHata M2M cuctema Ha HXIT MukpokoHTponeprma, kopuwherweM pasBojHOr cuctema MUKpoEnekTpoHvka dycrnoH
dop KNHETUC B8. MNpaktuyHa npumeHa npotokona 12C, SPI, 1-Wire, CAN n Modbus y pasmeHun nogartaka ca ogrosapajyhum
ypehajuma u mogynvuma; ynosHaeawe ca noseansaweM M2M cuctema y PROFIBUS mpexy nomohy ogrosapajyher koMmyHVKaLMoHOr
nHTepdejca. Npukas nogataka u nspaga KopucHuYkor nHtepdejca Ha TFT gucnnejy anjaroHane 7 uH4a, pesonyuuje 800 x 480
nukcena. MNMpoBepa KOMyHMKauuje, UCMMTUBaKE pada cuctema u obpapa NpuKynibeHuWx nogartaka.

[leo npakTuyHe HacTaBe peanuayje ce Kpo3 caMocTallHW CTYAMJCKN ucTpaxmsayku pag. CTyAeHT nctpaxyje nsabpaHu npobnem n3
obnactn M2M u loT cuctema, npegnaxe pellerwe, NpoBepaBa ra eKCneprMeHTanHo U npeacTaBrba pesynraTe paja.

MeToge n3Bohera HacTaBe

MpepnaBawa.Besbe. KoHcynTauuje

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
CeMMHapCKM paa ﬂa 30.00 I/I3paz[a 3aBPIIHOT paja ca Teopnjcng OCHOBama I[ﬁ 70.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1 |Crojuh, M. OurutanHu cuctemmn ayTomaTtckor ynpaeribama Beorpag: Akagemcka Mucao 2004
2 [Isermann, R. Digital control systems Berlin Heidelberg: Springer- 1989
Verlag
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HactaBHu npegmet

OsHaka npeaveta  25.EM504E ﬂ,I/IFI/ITaJ'IHI/I CCTEMMU OTMNMOPHU HA IrpeLlKe
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HacTaBHuk/un: Ctpyxapuk J. Pactucnas, PegosHu npodecop
Teopoposuh b. MNpegpar, BaHpeaHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuarke OCHOBHMX 3Haka U3 obnactu noysgaHocTu cucTema, MojenoBama rpeliaka y gurutanHmMm cuctemuma, Tectmpama
AUrMTanHUx cuctema, ayToMaTckor reHepucamwa TecT BekTopa (ATPG), npojekToBamwa cuctema 3a onakwaHo tectupawe (DFT),
yrpafheHor camoTtectupawa (BIST), TexHuka npojekToBarka AUrnTanHuX cuctema ca TonepaHuMjoM rpeluaka.

Mcxop npeameta

- CNOCOGHOCT MoferioBakba M CUMynaumje rpellaka y AUrMTanHuM cucteMmuma

- CMOCOBHOCT reHepucarba TeCT BeKTopa 3a notpebe TecTupara AMruTanHux cuctema
- CMOCOBHOCT NpOojeKToBaHa CUCTeMa 3a OflaKllaHo TecTpame

- CMOCOGHOCT MpojekToBaHa cucTema ca yrpaheHMM camoTecTpareM

- CMNOCOBHOCT NpojekToBaka cucTema ca TofiepaHLMjoM rpeLuaka

Cappxaj npegmeta

Teopwjcka HacTaBa: ojam ny3gaHoCTV cucteMa, Mogenu Noy3gaHocTu, NojaMm U MoJernoBake rpellaka y AurntanHuMm cucTeMmma,
"stuck-at" mogen rpewaka, Tectupawe AUrMTanHUxX cuctema y uurby AeTekuuje rpelwlaka, cuMmynauuja rpewiaka y gurutanHum
cuctemuma, odp-nmHe n OH-NMHE KOHLENT TecTuparba, ayToMaTCcKo reHepucare TecT Bektopa (ATPG), npojekToBake cuctema 3a
onakwaHo Tectupane (DFT), yrpaheHo camotectupame (BIST), kogoBu 3a getekuumjy u Kopekuujy rpeLuaka, anroputamcki 6asmpaHa
OTMOPHOCT Ha rpeluke, nojam TonepaHumje rpeliaka, xapasepcka, HdopmaLumnoHa, BpeMeHcka, codpTeepcka peayHAaHTHOCT,
npojeKkToBake AUrnTanHux cuctema ca moryhHolhy camoTecTupara, NpojekToBake cucTema 3a aurntandy obpagy curHana oTrnopHUX
Ha rpeLuke, HanpeaHe TEXHUKE y NPOjeKToBamy CUCTEMa OTMOPHMX Ha rpeLuke, pekoHdurypabunHm cuctemn (BISR), henmjckn cuctemn,
©MOPVOHNYKIN CUCTEMM.

MpakTnyHa HacTaBa: MogenoBake 1 AeTekuuja kBapoBa y kKoMbuHaumMoHum Mpexama nomohy VHDL je3uka. "Design for Test" TexHuke
3a fgeTeKkuujy KBapoBa y CekBeHuumjanHum mpexama. MimnnemeHtaumja TMR TexHuke 3a xapABepcKy TOonepaHuujy Ha rpeLuke.
MmnnemeHTaumja Standby Sparing TexHuke 3a xapABepcKy TonepaHuujy Ha rpetke. MimnnemeHTauumja Self-purging Redundancy
TeXHVKe 3a XapABepcKy TornepaHuujy Ha rpelke. lVmnnemeHTaumja koga napHOCTW 3a MHPOPMAaLMOHY TonepaHLumjy Ha rpeLuke.
MmnnemeHTauuja XeMnHroBor koga 3a nHdopmMauunoHys TonepaHumjy Ha rpewke. MmnnemenTtaumja CRC kopa 3a nHgopmaumnony
TonepaHuujy Ha rpeluke. imnnemeHTaumja TexXHWUKa 3a BPEMEHCKY TornepaHumjy Ha rpeLuke. MiMnneMeHTaumja TeXHUKa 3a anroputamcky
TonepaHumjy Ha rpeLuke.

MeToge n3ssohera HacTase

MpepaBama; AyamTopHe Bexbe; PauyHapcke Bexbe; JlabopaTtopujcke Bexbe; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBe3Ha | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
MpegmeTHu npojekat Oa 50.00 | Teopujcku neo ucnuTa Jla 50.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1[Jha, N., & Gupta, S. Testing of Digital Systems Cambridge University Press 2003
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HactaBHu npegmet

25.EM505E
ECIMNB 5

OsHaka npegmeta dnaunykm ,D,I/I3ajH OUrnTanHmx cnctema

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HacTaBHuk/un: Ctpyxapuk J. Pactucnas, PegosHu npodecop

Bpawkosuh C. Byk, BaHpeaHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

maBHM LML OBOr NpeaMeTa je Aa ynosHa cTyfeHTe ca obnawhy meTodonoruje NpojekToBamwa MHTEerpucaHux kona cneunduyHe
HameHe (ASIC) n ocnocobu ux ga npojektyjy komnnetaH ASIC, noyeBln of MHUUMjanHe cneuyudukaumje am3ajHa.

Mcxon npegmeta

Mcxoaun yyerwa oBOr npegmerta Cy: CTULake OCHOBHOr pasymeBawa ASIC TexHonoruje; yvyewe kopuwhewa cTtaHAapAHUX
MHAYCTpUjckUX anarta 3a npojektoBarwe ASIC- unnoBa; yyerwe 1 pasymeBate OCHOBHUX Kopaka y ToKy npojektoBara ASIC yunosa.

[a 6u ce oBu uurbeBn nocturnu, NnpegmeT he cTyaeHTMa NPYXWTU: padymMmeBake Teopujcke OCHOBe caBpemeHe aurmtanHe ASIC
TeXHOroruje; HeonxogHe BelTUHe 3a ofabup Hajborbe ASIC TexHonoruje Ha OCHOBY MHULMjanHe cneundukaumnje ausajHa; npakTuyHe
BeLUTMHe noTpebHe 3a npojekToBare aurntanHux ASIC ymnosa nomohy ctaHaapaHWUX MHOYCTPUJCKUX anara; CnocobHOCT reHepucarsa u
aHanuse pasnuunTMX M3BeLuTaja TOKOM Toka npojektoBara avrutanHor ASIC yuna; npakTuyHe BewTMHe noTpebHe 3a cumynauunjy
pPasnNUYNTUX CUMYNaLMOHNX MOAEeNa reHeprncaHnx TOKOM MnpojekToBaka aurntanHor ASIC umna.

Cappxaj npegmeta

Teopujcka HacTaBa: YBog y aurntanHdy ASIC TexHonorujy; Standard cell ASIC texHonoruja; Full ASIC TexHonoruja; OCHOBHU TOK
npojektoBatba ASIC uuna; Jlornykm n dusmdkn amnsajH; Cneundukaumja gusajHa kopuwherweM jesunka 3a geduHncamwe xapasepa
(Verilog unn VHDL); ®yHkunoHanHa cumynaumja; Ctatnyka BpeMeHcka aHanusa; CuHTe3a ausajHa; Gate-level cumynaunja;
MnaHupawe pacnopegna moayna no yuny; MNnaHupawe mpexa 3a pa3Bohewe Hanajawa; OusajH Mpexa 3a pasBohere
CUHXPOHM3aUMOHMX curHana; PacnopefuBawe n nosesnsare; Kpevpare cumynaumoHor Mogena HakoH 3aBplueTka kopaka
pacnopehuBara u nosesnsama; OnTrMmu3aumja gusajHa; CtaHgapAHU MHAYCTPUJCKM anaTtu KOju ce KOpMUCTe NPUNnKoM npoueca ausajHa
ASIC unna

MpakTnyHa HacTaBa: YnosHaBakwe ca anatuma 3a gusajH ASIC uunoBa komnanuja LageHue n CyHoncyc. CuHTe3a gusajHa
kopuwhewem RT komnajnepa. MNnaHupare pacnopega no yumny. PacnopehuBawbe KOMNOHEHTU MO 4uny. PyTupamwe Be3sa Ha uuny.
MnaHnpamwe Mpexa 3a pa3Boferwe Hanajaka no uuny. MNnaHvparwe Mpexa 3a pasBofjere CUHXPOHU3ALMOHUX CUrHana mno yumny.
AHanusa nHTerputeta curHana. Cratuyka BpeMeHcka aHanusa. OnTumusauuje gusajHa.

MeToge n3sohera HacTase

MpepaBama; PauyHapcke Bex6e; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
OpbpaHa npojekTa Oa 50.00 | Teopujcku neo ucnuTa Ja 50.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3paBay [oguHa
1|Golshan, K. Physical Des_lgn Essentla_ls: An ASIC Design Springer 2007
Implementation Perspective
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HactaBHu npegmet

OsHaka npegmeta  25.EM521T OI'ITOGJ'IeKTpOHCKe KOMMNOHEHTE U CUCTEMMU

ECIMNB 6

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HacTaBHuk/un: Bajuh C. JoBaH, PegoBHu npocdecop

Joxa B. AHa, Hay4yHu capagHuk

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

LUvre npegmeta je ocnocobrbaBake cTyAeHaTa 3a CaMOCTallHO pa3yMmeBamwe, NpUMeEeHy ”u npojeKToaaH:e caBpeMeHUx
ONTOENEKTPOHCKUX ypehaja N cnuctema Kpos ctuuame TeOpMjCKVIX N NPaKTUYHNX 3HaHa U3 obnactu ONTOENEKTPOHCKUX KOMIMOHEHTH,
ONTUYKNX KOMYHUKAUMOHUX CUCTeMa, nNacepCKe TeXHUKe, ONTOENEeKTPOHCKMUX CeH3opa MU cuctema 3a ﬂeTeKLl,Vljy, CNOXeHnx
ONTOENEeKTPOHCKUX cuctemMa n UHTerpucaHe OonTuke.

Mcxon npegmeta

Mo ycneluHoM 3aBpLUETKY NpeaMeTa CTy[EHT je 0crnocobrbeH Aa 06jacHU U NPUMEHN OCHOBHE MepPHe AUCLMNIIMHE Y ONTOENEKTPOHULM
W TymMauu pesyntate Mepewa, aHanusupa KapakTepucTuKe U orpaHuyera CBUX OCHOBHUX OMTOENEKTPOHCKMX KOMMOHEHTH, oaabepe v
onpaBda NpUMeHy ogdroBapajyhunx onToenekTPOHCKNX KOMMOHEHTH 32 KOHKPETHE KOMYHMUKaLMOHe U CEH30pCKe cucTeme, objacHu
NpUHUMNE MHTErpucaHe onTuke U cUnuumMjymcke OTOHMKe, camocTarnHo oaGepe ofrosapajyhu Tun nacepa 3a KOHKPETHY MPUMEHY Y
MEPHOj TEXHULM, MeANLIMHN UNW UHAYCTpUjckoj o6paaun matepuvjana u npeasmam 6e3begHocHe Mepe Npu pagy ca nacepumMa, KopucTtu
caBpeMeHe cohTBepcke anaTe 3a MOAENOBake, CUMynauujy U ONTUMKU3aLMjy ONTOENEKTPOHCKMX Kona U cuctema.

Cappxaj npegmeta

Teopujcka HacTaBa obyxBaTa criefehe TemaTcke LenuHe: MepHe AUCLUNIIMHE Y ONTOENEKTPOHULM (paguomMeTpuja, hoTomMeTpuja u
KonopumeTpuja), npernes onToenekTPOHCKMX KOMMNOHEHTU (M3BOPU M AETEKTOPU ONTUYKOF CUrHana, onTuyka BrakHa, OMnTUYKK
nojayaBayum, MogynaTopu, MynTUNMEKCEPU 1 AEMYNTUNIIEKCEPU ONTUYKOF CUrHana), UHTerpucaHa onTmka U cunuuujymcka oToHmKa,
npuMeHa ONTOENEKTPOHCKUX KOMMOHEHTH Y ONTUYKUM KOMYHMKaLMUjaMa, NpUMeHa ONTOENEKTPOHCKUX KOMMOHEHTU Y CEH30PCKUM
cucTeMuMa, nacepcka TexXHVKa, NPUMeHa nacepa y MepHoj MHCTPyMeHTaumju, MeauuvHu u obpaamn matepujana (Gylwetrse, ceyere U
3aBapuBatbe), NpUMeHa COMTBEPCKMX anaTa 3a NpojeKToBake CMOXEHUX ONTOENEKTPOHCKUX cUCTEMA.

MpakTMyHa HacTaBa ce M3BOAW KPO3 ayauTopHe u nabopaTtopujcke BexGe kKoje npaTte Teme Teopujcke HacTaBe. Ha ayauTopHuUM
BexOama pellaBajy ce padyyHCKv U MPOjeKTHU 3adaum U3 obnacty onToenekTPOHUKe U (DOTOHKKE, Y3 aHanM3y U AUCKYCUjy pelletba,
YMme CTyaeHTH YTBPhYjy U NpuMetbyjy 3HaHwa cTeveHa Ha npefasakwuma. Ha nabopatopujckum Bexxbama CTyAeHTV y MakbuM rpynama
u3Boae Mepera u ekcriepumeHTe y JlabopaTtopuju 3a OnToenekTpoHuKy, u obpafyjy u Tymaye gobujeHe pesyntate. O cBakoj
nabopaTtopujckoj Bexbu cTyaeHT NoaAHOCU U3BeLUTaj.

MeToge n3sohera HacTase

HacraBa ce 13BoauM caBpeMeHUM AUOaKTUYKUM CPEACTBMMA U MeTodamMa, MHTEPaKTUBHO Y BUAY NpedaBara 1 nabopaTopujckux Bexou.
Ha npepaBawvma ce nanaxe Teopujckv Aeo rpaavBa, oK cy nabopaTopujcke Bexbe opraHuzoBaHe Kpo3 pag Ha NpakTUYHUM
npumepuma. Mopen npepaBatba U BexX6GU pefoOBHO ce ofpxkaBajy W KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
OpbpaHa npojekTa Oa 30.00 | Teopujcku neo ucnuTa Ja 30.00
Opnb6paneHe nabopartopujcke Bexbe Oa 30.00
MpucycTBO Ha NnpegaBakbuma Ha 5.00
MpucycTtBo Ha Bexbama Ha 5.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 Saleh, B. E. A., & Teich, M. C. Fundamentals of Photonics New Jersey: Wiley 2007
2| Bajun, J. C. OnTOEneKkTpoHUKa - Teopujcke OCHOBE U Hoeu Cag: ®akyntet 2021
ekcnepumeHTarnHe Bexbe TEXHUYKMX HayKa
3 [Pavesi, L., & Lockwood, D. J. |Silicon Photonics Springer 2004
4 |Kasap, S. O. Opto&_alectromcs and Photonics: Principles and Pearson 2013
Practices
5 |Tarasov, L. Laser Physics and Applications Moscow: Mir 1986
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HactaBHu npegmet

OsHaka npegmeta  25.EM511A dnekcnbunHa n OopraHCKa eneKkTpoHunKa
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoHuka
CTpyyHa obnact
HacTaBHuk/un: CrojaHoBuh M. NopaH, PegoBHu npodecop
Bpoj yacoBa akTuBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

OBnagaBatwe aKTyenHum 3Hawnma 13 obnactu €I1eKTPOHMNKEe peann3oBaHe Ha BeJIMKMM noBpliMHamMa, OAHOCHO Ha MeXaHU4ku
CaBuUT/bUBUM nogrnorama cy6CTpaTwma Kao WwTo cy (bonwje, nanup, uta.

Mcxon npegmeta

Cnoco6HOCT padymeBaksa NpuUHLMNA paja OCHOBHUX KOMMOHEHTW eNEeKTPOHUKE, NPOU3BEAEHNX Ha hnekcnbunHum nognorama (kao LwTo
cy OT®T, ONEQN, oNA, uta.).

CnocobHOCT An3ajHupara 1 n3page pasnMunTnx ceHsopa Ha nekcnbunHum nognorama.

CnocobHocT npenosHaBaka NpegHOCTU, HeJocTaTaka, nepdopMaHcy, KOMNIEMEHTAPHOCTU U jeAMHCTBEHOCTMW NMPON3BOAHKE BEMUKUX
MOBpLUMHA HacynpoT CUMMLNjyMCKOj TEXHOMOTUju

CnocoBHOCT KopULLL'eHla pasnuuntmx metoaa 3a dabpukoBare PNEKCUOUNHUX KOMMNOHEHTU eNEeKTPOHUKE, Kao LUTO Cy WHK-jeT
npuntep (AMIM-3000)

Cnoco6HocCT npojekToBaka u habpukaunje POU[ Ha donekcubunHum nognorama

Cappxaj npegmeta

Teopujcka HacTaBa: LtamnaHa enekTpoHUKa M Npou3BoAHa BEMMKUX MOBpPLUMHA: MaTepujanu, npouecwu, ypehaju n cuctemu,
JeAVHCTBEHM acnekTu enekTpoHuKe Koja ce Moxe wTamnatu, CtaTyc y obnactu n Tpengosu. OpraHcku maTepujany - OpraHcku
nonynpoBOAHULN, OPraHCKN AWeNeKTPULM, OPraHCKn NPOBOAHULIM.

MpakTnyHa HacTasa: LUtamnamwe 1 octanu npouecu Benvkmx nospwmHa. OLED i OPVs. CeHsopu u aktyatopu. OpraHcku TaHKOCIOjHM
TpaHauctopu (OTFTs) u ogroeapajyu’a kona. EHkancunupare. Annukaumje, KoMepLuujanHi Npou3BoOAM 1 TPXULLTE, Mana U uHoBauuje.

MeToge n3sohera HacTase

MpepaBama. JlabopaTtopujcke Bexbe.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
OpbpaHa npojekTa Oa 30.00 | 3aBpuran ueruT - 1 1e0 Ja 20.00
3aBpIIHK HCIIUT - 2 1Ie0 Ha 50.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3paBay [oguHa
1 [CrojaHoBuA, . OpraHcka enekTpoHuka Hosu Can: ®akynrer 2016
TEXHUYKMX HayKa
Qadir, M. B., Qayoom, A, Graphene/Siloxane Composite Coated Auxetic Smart Materials and Structures,
2 | Stojanovic, G., Khalig, Z., Ali, |Textiles for Next-Generation Flexible Piezoresistive vol. 34, no.10, 105016, 2025, 2025
M., Khalid, U.,... Khalid, A. Sensors doi: 10.1088/1361-665X/ae0bcf
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HactaBHu npegmet

OsHaka npegmeta  25.EE510 EkoHoMCKM MeTOo4Nn y efnieKTpoeHepreTnumn
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E

nekTpoeHepreTmka
CTpy4Ha obnact
HacraBHuk/uu: Koeauku B. HeBeH, [JoueHT

Monosuh H. XKersko, BaHpeaHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuare OCHOBHUX 3Haha U3 eKOHOMVIje €J1IeKTPOEeHepreTCkux cnctema, Metoga 3a eKOHOMCKe aHanumse, ncnniaTtmBocTt ayTomaTMaaque
1 edUKaCHOCT NaMETHUX Mpexa.

Mcxon npegmeta

OCHOBHO NMo3HaBake eKOHOMVIje eJIeKTpoeHepreTCcKnx cuctemMma, pasymeBawe MeTona 3a €eKOHOMCKe aHanu3e U pasymeBawe
ayTomaTmaaque N NCnnaTuBoCTU NamMeTHUX Mpexa.

Cappxaj npegmeta

Teopwujcka HacTaBa: OCHOBY EKOHOMUje ENEKTPOEHEPreTUKE Y AEPETYNIUCAHOM OKPYXEHY, YYECHULM U EKOHOMUja OTBOPEHOT TPXULLITA
eneKkTpu4He eHepruje. TEXHUYKO eKOHOMCKE aHanuae U3rpaaHe 1 NoroHa enekTpoeHepreTckux objekaTa, EKOHOMCKO onTepehuBarbe U
eKcnnoaTauuja enekTpoeHepreTckux objekara y AeperynMcaHom okpyxety. HanpeaHe TexHonorvje aytomMaTtvaauuje v ycnocTaBrbatbe
edVKaCHMX MaMETHUX Mpexa. TEXHNYKO eKOHOMCKE aHanuse ayTomaTusauuje naMeTHUX Mpexa, KOpUCTv o ayTomaTusauuje, yKynHu
TPOLLKOBU MHBECTMPak-a M ekcrnoaTalyje TOKOM XUBOTHOT Beka, ucnnatveocT. MpakTuyHa HacTaea: Ha npeamety ce peanuayjy Bexte
Ha kojuma ce o6palyjy pauyHcku NpUMeEpPM KOHLIENaTa ca Teopujcke HacTaBe.

MeToge n3sohera HacTase

MpepaBama, Bexbe, KOHCyNnTaumje

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
[MpucycTBo Ha NpegasawuMma Oa 5.00 | Ycmenu aeo ucnura Ja 60.00
MpucycTtBo Ha Bexxbama Oa 5.00
CemuHapcku pag Oa 30.00
Jlutepatypa
P.6p. AyTop-n Hacnos N3paBay lopguHa
1 [Kirschen, D. S. & Strbac, G. [Fundamentals of Power System Economics John Wiley & Sons 2004
2 [Katuh, H. Enextponpuspeaa y ycnosumMa crnoboaHor TpxkuwTa _';';;ZMMS&'?(: ;I;ayn:();me'r 2016
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HactaBHu npegmet

OsHaka npegmeta  25.EE512 I'InaHleal-be HaCTyI'Iajth/IX EJIEKTPOEHEPIreTCKNX Mpexa
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E
nekTpoeHepreTmka
CTpy4Ha obnact
HacraBHuk/uu: Buposwuh M. Mpepgpar, PegosHu npodecop

Koeaukn B. HeBeH, [loueHT

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CarnepaBare OCHOBHWX acnekarta nnaHvupara enekrpoeHepretckux cuctema (EEC-a), ogHocHo meTogonoruja n anroputama kojuma
ce oNTMMMU3Upajy NnojeanHN Npobnemn nnaHnpawa NPon3BOAHO-NPEHOCHUX KanaumTeTa U MUKPO Mpexa. Linre je n ocnocobrbaBatrse
CcTyAeHaTa 3a peluaBahe NojeAVHUX NPaKkTUYHWX npobnema AorpagHe NpeHocHe Mpexe (PeKoHCTpyKuuja noctojehux un nsrpagma
HOBWX BOAOBA) M MnaHMpaka HOBUX MPOM3BOAHMX KanauuteTa, NocebHO OOHOBIBEMBMX — MUHU U MUKPO XnapoernekTpaHa, dapmu
BeTporeHepaTopa, (pOTOHANOHCKMX enekTpaHa u Apyrux. 36or matemaTnyke CroXxeHocT npobnema nnaHnpata, jefaH of Lumrbesa je n
obyyaBane cTyaeHaTa 3a Kopuwhere pacnonoXuemx roToBKX NPOrpaMckmnx nakeTa 3a nnaHnpawe EEC-a n mukpo mpexa (Ha npumep,
Retscreen).

Mcxon npegmeta

Ha kpajy Kypca cTtygeHTu cy y moryhHocTu aa:

-Mogenyjy nojeanHe cusmnyke edekTe Koju ce jaBrbajy y NojeAuHUM NnaHepckum npobnemuma.

-®opmynuwy n peluasajy ocHoBHe npobneme nnanvpawa EEC-a: nnaHvpare (nporHosa) noTtpolwkwe, nnaHnpakwe passoja
NpoM3BOAHMX KanauuTeTa W NnaHupakwe pasBoja (gorpaghe) NpeHoCHe Mpexe.

-Kopucte nojeanHe nporpamcke nakeTe 3a nraHWpawe peanHux Npou3BOAHO-NMPEHOCHUX U MUKPO Mpexa, ca NoCebHOM MaXKHOoM Ha
yTuuaj nosehaHe neHeTtpauuje AMcTpubympaHnx n3sopa enekTpuuHe eHepruje.

-foHoce ogrosapajyhe 3akrbyyke Ha 6a3u JobujeHKx pesynTaTta y uurby ontuMmaaumje npowwmpera EEC-a.

Cappxaj npegmeTa

Teopwujcka HacTaBa:

- VIHBeCTULMOHN 1 ekcnnoaTaunoHy Tpowkosu. CTanHn u NPOMEHIBUBM TPOLLKOBM NPOM3BOAHUX KanauuteTa, MPEHOCHUX U MUKPO
mMpexa. TpoLIKOBK ropusa.

- MporHosa noTpoLuke enekTpudHe eHepruje u cHare. KsanutaTtmeHe 1 ekcTpanonauuoHe metoge. lNporHosa BpLuHe cHare. [naHuparse
pa3Boja kpvBe Tpajawa ontepehetsa.

- NMnanupawe EEC-a n nHxemwepcka ekoHomuja. AkTyanusaumja Tpowkosa. [injarpammn HoB4aHNX TokoBa. AMopTM3aumja u octarak
BpeaHocTU. MeToau ekBMBaneHTHe BpeAHOCTY (Capjalke, 6yayhe v roguwke). Metoam Hajkpaher nepuoga otnnate npojekta. Metoau
ctone nospahaja. Metoau nopefera KOPUCTU 1 TPOLLKOBA.

- YT1uaj HoBrx n 06HOBIBUBKX M3BOpa Ha nNnaHupare EEC-a.

- MNnaHunpame pasBoja Npon3BoAHMX kanauuteta. MHgekcn noysgaHocTu. M36op BennunHe npomasBofHor arperata. BpemeHcku nnax
CTaBIbaha y MOroH W rawekna arperata. KapakrepuctunyHe koHdurypaumje EEC-a: ynctn Tepmo cuctemMu, MeLoBUTU XMapo-TepMO
cuctemu (yTvuaj MPOTOYHUX U PEBEP3NOUNHNX XApoenekTpaHa).

- MnaHnpake pasBoja NMPeHOCHUX Mpexa. NHBeCTUUMOHM N eKcrnnoaTauMoHN TPOLIKOBM BasAylWHUX U kabnosBckux BoAoBa.
Ontumunsaumja npeHoca nameny ase Tayke. OnTuMmnsauunja npeceka nposogHuka — Kelwin-osa npasuna. OnTepeTMBoCT NPEHOCHUX
Boposa. Ctyauja gorpagke npeHocHe mpexe. DC moden y nnaHvpamwy npeHocHe mpexe. MeTofa cykuecvMBHe peaykuuje NpeHocHe
Mpexe.

- OppefyuBakse onTUMarnHux nokauuja n BenuunHa AMcTpubympaHux reHeparopa.

- MNnaHnpane cnctema 3a cknagullTeHe eHepruje.

MpakTnyHa HacTaBa:
Cappxaj je UCTM 1 Ha NpedasawnMa 1 Ha Bexxbama. Ha npeaasaruma ce npeaaje teopuja, a Ha Bexxbama ce page 6pojHu npumepu.

MeToge n3Bohera HacTaBe

MpepnaBata; ayanTopHe Bexbe; KoHcynTaumje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
MpucycTBo Ha NpedaBarsyma Na 5.00 HHCM?HI/I JIe0 UCIHTA - KOMOMHOBAHH 3aalli U Tla 70.00
MpucycTtBo Ha Bexbama Oa 5.00 | ZeoPHja
Tect Oa 20.00
IutepaTtypa
P.6p. | AyTop-n Hacnos N3paBay lopguHa
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P.6p. AyTop-n Hacnos FoaunHa
Panosuh, M., Capuh, A, MnaHunpake pa3Boja enekTpoeHepreTckMx cuctema y
1 |Mecaposuh, M. n CtedaHos, Yauak: TexHnyku pakynteT 2011
n. perynucaHoM 1 AeperynmcaHoM OKpYXXerby
2 [Sulivan, R. L. Power System Planning McGraw-Hill 1977
Oatym: 13.10.2026

CtpaHa 95




A S7g,. YHUBEPSWTET Y HOBOM CALLY, ®AKYNITET TEXHUUKMX HAYKA
")

& gz,

S ¢ ‘;%2 21000 HOBM CAl, TP [IOCUTEJA OBPATIOBURA 6

5 £

jﬁl_

’L% \' a
2 16;:” Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

HactaBHu npegmet

OsHaka npegmeta  25.EMM510 NameTHe aHTeHe
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E
NEeKTPOHMKa
CTpy4Ha obnact
HactaBHwuk/uu: Cexynuh J1. fanvu6op, BaHpeaHn npodecop

CrojaHosuh M. lNopaH, PegoBHu npodecop

Kojuh . Camna, doueHT

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

YnosHaBatbe ca TexHukama ausajHa, cumynaumje 1 onTrMmU3aLmje naMeTHUX aHTeHa U aHTHEHCKUX Hu3oBa. Paseujare cnocobHOCTM
eBaryauuje nepopmaHcy aHTeHa y peanHum cuctemuma. MNprvmeHa TeopUjCKOr 3Hama y NPojeKToBaky NameTHUX aHTeHa XKerbeHUx
nepcgomMaHcy kpo3 abpukaumjy nabopaTopujckor NpoTOTUNA U HEroBY KapakTepusauujy.

Mcxon npegmeta

PasymeBame ynore namMeTHUX aHTeHa y 6eXnyHuM KomyHukaumnoHum cuctemuma u loT (Internet of Things) mpexama. Teopujcka n
npakTU4Ha WHXeHepcka 3Hara O NPOjeKToBaky NaMeTHUX aHTeHa N aHTEHCKUX HU30Ba HaMeH-eHWUX 3a paj Y MOAEPHUM BeXnyHum
cuctemuma (5G, 6G, macusHn MIMO (Multiple-Input and Multiple-Output)). Cnoco6HocT npojekToBaa GMoOkOMNaTUBUNHUX U
PNeKcMbunHMX aHTeHa Ha HEeKOHBEHLMOHANHMM NoAMoramMa 3a npuMeHy y 6MoMeanunHCKoj TenemeTpujn.

Cappxaj npegmeta

Teopwjcka HacTaBa: OCHOBHY NoOjMOBM U knacudumkalmja aHteHa. Microstrip patch aHTeHe u uxoBe koHdUrypauumje (npaBoyraoHe,
KPY>XHe 1 Apyre reomeTpuje, jeQHOCIOjHE U BULLIECTIOjHE KOHCTPYKUMje). AHTEHCKM H13oBK. [ln3ajH microstrip patch aHTeHa 1 aHTeHcKMX
HM30Ba 3aCHOBAHWUX Ha kMMa. YTULaj MaTepuvjana u nognore Ha nepdopmaHce MHTErpucaHnx aHTeHa. TexHuke cMameHa AMMeH3unja
aHTeHa. AJanTUBHWM aHTEHCKM HU30BU U anropuTMu aganTUBHOr obnukoBamwa Avjarpama 3padverba. AHTeHe 3a MMMO (Multiple-Input
and Multiple-Output) cucteme. BnokomnatnbunHe n dnekcnbunHe aHteHe. NpuMeHa NaMETHUX aHTEHA Y MOOEPHUM BEXNYHUM
cuctemmnma (5G, 6G, macnsHn MUMO) 1 6uomeanuuHckoj TenemeTpuju. MNprMeHa BeLUTaukUX HEYPOHCKUX MpeXa y MoAenoBaky U
aHanuan aHTeHa u aHTEHCKMX HWU30Ba.

MpakTuyHa HacTaea: Pag y nabopatopuju nogpasymeBa NpojekToBake OCHOBHMX @aHTEHCKUX CTPYKTYpa U aHTEHCKUX H130Ba ynotpebom
caBpemeHux CAD (Computer-Aided Design) anata, ca noce6HuM hokycom Ha peanusauujy y microstrip nnaHapHoj TeXHonoruju.
Mpouec npojekToBaka ykrbyyyje enekrpomarHeTcke cumynaumje u onTuM13auujy napameTtapa aHTeHe, HakoH Yera ce npuctyna m3paau
nabopaTtopujckor npoToTMNa U HEroBoj eKCnepuMeHTanHoj kapaktepusauuju. Bepudukaunja npojekTtoBaHnx pellera BpLUN ce
MepereM perneBaHTHUX NapameTapa nomohy BEKTOPCKOr aHanu3atopa mpexa.

MeToge n3sohera HacTase

MpepaBama. PadyHapcke 1 nabopatopujcke Bexbe. KoHcynTauuje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
MpojekTHW 3agaTtak Oa 50.00 | Ycmenu neo ucnura Ja 50.00
JlutepaTypa
P.6p. AyTop-un Hacnos N3paBay lopguHa

Malik, P. K., Lu, J., Madhav, . .
B.T. P., Kalkhambkar, G.. & Smart Antennas-Latest Trends in Design and

Amit, S. Application

N

Springer 2022

N

Dragovi¢, M. B. Antene i prostiranje radiotalasa Beograd: Akademska misao 2008
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HactaBHu npegmet

OsHaka npegmeta  25.EMP522 Hal'lpe,El,HI/I CEeH30pPCKn cuctemMmm
ECMNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

CTpy4Ha obnact EnexTporivka
HacraBHuk/un: Bajuh C. JoBaH, PegoBHu npocdecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linrs npeameTa je ga cTyaeHTV oBnagajy HanpeaHuM KOHLEenTMMa U TeXHMKama npojekToBaka, MMNIeMeHTaumnje u niterpaumje
KOMMIEKCHMX CEH30PCKNX cuctema y obnactuma nonyt poboTuke, MHAYCTPUjcke ayTomMaTtusaunje n meguumHe. Kpos teopujcku un
WHTEH3VBaH NPaKTU4HW paj Ha npeaMeTy, Unrb je ocnocobrbaBake CTyAeHaTa 3a camocTanaH pa3Boj NpodecnoHanHnx npoToTMnoBsa un
roToBMX Mpounssofa Ha 6a3n MynTUCEH30PCKUX NNaTdopMM KOju NCTOBPEMEHO KOPUCTE BULLE Pa3NIMYNTMX TUMOBA CEH30pa Kako 6u
NPUKYNWAN WTO NOTNYHWUjY, NPELM3HUjy N NOy3AaHujy CINKY O OKOMIMHW UM MEPEHOM 0bjeKTy.

Mcxon npegmeta

Mo 3aBpLUETKY NpeaMeTa CTYAEHT je 0crnocobrbeH a camocTarniHo NpojekTyje U U3pam MynTUCEH30PCKY cucTeM ca dy3ujoM nodaraka,
NPYMeHN anropuTMe MaLLMHCKOT yyetba, pa3Buje eHepreTcku onTMMU3oBaHe EeNEKTPOHCKE cucTeMe ca GEXUYHOM KOMYHUKaLMjoM,
npojekTyje HaMeHcke LWTammnaHe nrnoYe, MHTErpuLLIe CEH30pCKe NoaaTke ca U3NasHUM jearHuLama y peanHoM BpeMeHy, u peanusyje
noyaaaHe u ckanabuiiHe ceH3opcke NnaTchopMe BUCOKMX NephopMaHCH Koje ayTOHOMHO pearyjy Ha KOpUCHUKa 1 OKOMUHY, a y cknagy
ca 3axTeBKMa caBpeMeHUX annukaumja y pasHoBpcHUM obnactima npumeHe.

Cappxaj npeameta

Teopujcka HacTaBa obyxBaTta cnefehe TemaTcke LenuHe: HanpedHe ceHdopcke TexHonoruje (LIDAR, radar, IMU, TepmanHe, ToF u
MynTUCNeKTpanHe kamepe), obpagy v dy3ujy nogataka ca BULLE XeTEPOreHnX CeH3opa, NMPUMEHY MaLUUHCKOT y4YeHa y CEH30PCKUM
cucTteMuma, KOMyHuKauujy HanpegHum npotokonuma (LoRa, NB-loT, MQTT), npojektoBame eHepreTckun edukacHux n 6atepujckm
HanajaHux cucTemMa, NpojeKkToBake HaMEHCKMX LUTaMNaHWX nnoya 3a ceH3opcke YBopoBe, 06paay nogartaka y peanHom BpeMeHy U
MHTerpauujy CeH30pCKMX cucTema ca uHTepHeT nnatdopmama. MNocebaH akueHaT je Ha npojekToBamwy pobycHMX cuctema 3a geTekumnjy
KpeTara, NpUcycTsa UM NPoMeHa y NocMaTpaHOM OKpYXeky, Y3 NPUMeHy Y poboTuLmM, MHAYCTPUjCKOj ayToMaTn3aumjn 1 MeanLnHCKO]
€neKTPoHULN.

MpakTyHa HacTasa ce n3BoAM Kpo3 nabopartopujcke Bexbe y JlabopaTopuju 3a MHAYCTPUjCKY €NEKTPOHUKY U KPO3 NPaKTUYHMW NpojekaT.
Ha nabopaTopujckum Bexbama CTyAeHTU y MawuM rpynama page ca HanpegHWM CeH3opuMa M pasBOjHUM CUCTEMMMA: Bplue
aksusnuunjy, obpaay n dy3anjy CEH30pCKUX nopataka, MMNNeMeHTUpajy anroputMe MaLLMHCKOT yYera Ha yrpafleHum nnatcdopmama u
noBe3yjy CeH3opcke YBOPOBe ca MHTepHeT nnaTtdopmama. O cBakoj nabopaTopujckoj Bexbu CTyAeHT NOAHOCK U3BeLTaj. Y OKBUpY
NpaKTUYHOT MpojeKTa Ha 3aaaTy TeMy CTYAEHTM camoCTalliHO UMK Yy TUMY MPOjEKTYjy 1 peanuayjy CeH30pCku cucTem, of n3bopa ceHsopa
1 npojekToBaka LWTamnaHe nnove Ao codTBepa, KOMyHUKaLmje n nHTerpaunje ca nHTepHeT nnatdopmom. MNpojekart ce 3aBpluasa
nMcaHuMm M3BeLUTajeM U npe3eHTaunjoM.

MeToae n3Bohera HacTaBe

HacraBa ce n3Boau caBpeMeHUM AMOAKTUYKMM CPEACTBMMA U MeTodaMa, MHTEPaKTUBHO Y BUAY NpefaBatba v nabopaTopujckux BEXOU.
Ha npepaBamvma ce nsnaxe Teopujckv Aeo rpagvea, Aok cy nabopaTtopujcke Bexbe opraHuaoBaHe Kpo3 paj Ha NpakTUYHUM
npumepuma. Mopen npenaBarba M BexX6W pefoBHO Ce oApxaBajy U KOHcynTauuje.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
OpbpaHa npojekTta Oa 40.00 | Ycmenn aeo ucnuta Jla 30.00
OpbpareHe nabopaTopujcke Bexbe Oa 30.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 |Monoswuh, M. CeH3opu 1 Mepema VcTouHo Capajeso: 3asoA 3a 2004
yLibeHnKke 1 HacTaBHa cpeacTBa
2 |Fraden, J. Hanc_iboc_)k of Modern Sensors: Physics, Designs, and Springer 2016
Applications
3 |Bajun, J. C. CeH3opu v npeTBapaym - TEOpUjcke OCHOBE U Hosu Cap: ®akyntet 2025
npvmeHa TEXHUYKMX HayKa
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HactaBHu npegmet

OsHaka npegmeta  25.RT59 KBaHTHO nporpamMmupamne
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E20 - PauyHapctBo u aytomatuka (MAC), N36opHu npeamet

IF2 - ndpopmaumoru nuxersepuHr (MAC), U3bopHu npegmet

MRO - Mepetbe n perynaunja (MAC), N36opHu npeameT

SEQ - CoghTBEPCKO UHXEHEPCTBO 1 HGOpMauunoHe TexHonorunje (MAC), N3bopHu npeameT

Yxa Hay4Ha, yMeTHU4Ka 0 AHOCHO

PauyHapcka TeXHWKa 1 padyHapcke KOMyHUKaLje
CTpyyHa obnact yHap padyHap y uvj

HacTtaBHuk/umn: Monosuh B. Mupocnas, PegosHu npodecop

Bpoj yacoBa akTuBHe HacTase

Teopujcka HacTaBa Bexbe OOH CnpP Octanu yacosu
3.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnoeu Hema

Ycnos: Hema

Linre npegmeTa

OcnocobrbaBatke CTyAeHaTa 3a KBaHTHO NporpaMmparse KBaHTHUX padyHapCkuX apxXuTekTypa 1 pa3Boj KBaHTHKX anroputama. OBo ce
NOCTIXE KPO3 YYeH-€ TEOPUje KBAHTHOM padyyHapcTBa U NOCTOjeNKX KBAHTHMX anroputama, yuere nporpamckux jesuka 1 oKpyxera 3a
KBaHTHO Mporpamuparse, U NpakTUYHO NporpaMmparse KBaHTHUX anroputama y TUM je3uuyMa U OKpYXeHuma.

Mcxon npegmeta

OcnocobrbeHOCT 3a KBaHTHO Nporpamuparse KBaHTHUX padyHapCkMx apXMTEKTypa 1 pa3Boj KBaHTHUX anroputama. OBa ocnoco6rbeHoCT
obyxBaTa: cnocobHOCT NpMMeHe Teopwuje KBaHTHOr payyHapcTBa pagu aHanu3e 1 passoja KBaHTHUX anroputama, U cnocobHocT
uMnnemMeHTaumje 3agaTor KBAHTHOr anropuTMa y NporpaMckum jesmunma u OKpyxewuma 3a KBaHTHO NporpaMupame.

Cappxaj npegmeta

Teopwujcka HacTaBa: KnacuyHo padvyHawe. JefaH kBaHTHM 6uT (Cynepnosuunja. Mepewe. bnoy cdepa. ®usmykmn kyoutn. KsaHtHe
kanuje. KBaHTHa kona.). JluHeapHa anrebpa. Buwe kBaHTHUX buTa (3annutawe. KBaHTHe kanuje. KBaHTHM cabupaun. YHuBepsanHe
KBaHTHe kanwuje.). KBaHTHO nporpamupatbe (IBM Quantum. KBaHTHM acembnepcku jesuk. Qiskit. Jpyrv kBaHTHWM Nporpamcku jeavuu.).
3annuTare 1 kBaHTHM npoTokonu (benose HejegHaunHe. TenenopTtauwja.). KaHTHM anroputmuy (CnoXeHOCT Komna M CIOXeHOCT ynuTa.
MapuTteT. KoHcTaHTHe Hacnpam 6anaHcupaHux dyHKkumja. TajHn HM3 BuTa. TajHa XOR macka. Wcupnmyjyha npetpara. JuckpeTHa
dypujeoBa TpaHchopmauumja. NpoueHa dase / conctBeHe BpegHocTu. MNeprnoaa yHKLMje ekCnoHeHT no mogyny. dakropuaaumja.).
MpakTnyHa HacTaBa: YnosHaBake ca okpyxerem IBM Quantum. MNMpumepwn Ha nporpamckom jeanky OpenQASM. NHcTanauwmja Qiskit Ha
nokanHom pavyHapy 1 Qiskit npyMepu Ha KBaHTHOM CUMynaTopy U MPaBOM KBaHTHOM xapaBepy. [pojekaTt: uMnNnemMeHTaumje KBaHTHUX
anropvtama Ha nporpamckoM jesuky Qiskit.

MeToge n3Bohera HacTaBe

MpepaBama; PayyHapcke Bex6be; KoHcynTtaumje. McnuT je nucmenn. OueHa ncnuta ce oopmmupa Ha OCHOBY ycrexa ca nabopatopujckmx
BEXOW 1 NMCMeHor nucnuTta.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
OpbpatseHe padvyHapcke Bexbe Oa 30.00 | Teopujcku neo ucnura Jla 30.00
lMpegmeTHW npojekat Ha 40.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3paBay [oguHa
1|Wong, T. G. Introduction to Classical and Quantum Computing Rooted Grove 2022

Quantum Computation and Quantum Information;

2|Nielsen, M., & Chuang, I. 10th Anniversary Edition

Cambridge University Press 2011

Learn Quantum Computing with Python and IBM

3| Robert Loredo Quantum Experience

Packt 2020

Sarah C. Kaiser and . . .
4 Cassandra E. Granade Learn Quantum Computing with Python and Q# Manning 2021

5 [Robert S. Sutor Dancing with Qubits, Second Edition Packt 2024
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HactaBHu npegmet

OsHaka npegvera  25.EE544 O6HoBIBLMBMU N3BOPU eNeKTpn4He eHepere
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HactaBHwuk/uu: Hymuuh M. Bopuc, PegosHn npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 1.00 1.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linms npeameTa je Aaa CTyAeHTU CTEKHY OCHOBHA 3Haka M3 NMpuHUMNA paja u ekcnnoaTaumje 0OHOBILUBUX U3BOpa en. eHepruje, npe
cBera eHepruje BeTpa, CyHua u Bode (Mane xuapoenektpaHe). Lurb je aa ce getarbHO ynosHajy 0 HauMHUMa paja, NpojeKkToBara,
KOHCTpyucara N TEXHO-EKOHOMCKUM acnekTyMa HMXoBe NpuMeHe, a NocebHO y cBeTNy pacnonoxXxunsnx kanauuteta y BojsoanHu un
Cpb6bwju. MNopen Tora, npeacrtasuhe ce n ykibyuymBawe OBUX U3BOpa y noctojehn auctpnbyTnBHU CUCTEM, Kao 1 CBM Npobrnemu n
npeaHoOCTN OBaKBOr NpucTyna.

Mcxon npegmeta

CTyneHTM he 6UTU ocnocobrbeHn Aa NpopavyHaBajy, KopucTe U NpojekTyjy pasHe o6rvke 0GHOBILMBUX U3BOPA ENEKTPUYHE eHepryje,
Te da yHanpehyjy MoryhHocTu iuxoBe NpumeHe. CTehu he 1 npakTuyHa UckycTea y pagy ca BETpO ¥ CONMapHWM erlekTpaHama, kao v ca
HaYMHMMAa HMXOBOT MPUKIbYYeHa U paaa y noctojehn enekTpOeHepreTcku CUCTEM.

Cappxaj npeameta

Teopwujcka HacTaBa: YBop — npernen o6HOBIbUBUX U3BOPA enekTpuydHe eHepruje. EHepreTcku noTteHumjan n reorpadcku pacnopeg.
Ctame y Cpbujn n BojsoanHn. HaunH kopuwhena n moryhHocTu npetBapaka. KoHBEpTOpU eHepruje cyHua n eHepruje BeTpa y
eNeKTPUYHY eHeprujy — Teopuja, MOAENN N HauYMH PyHKLMOHMCaHa. KapakTepuctuke n nsbop enekTpuyHUX reHepatopa y enekrpaHama
Ha BeTap. EHepreTckv enekTpoHCKM NpeTBapayv — NpUMeHa y enekTpaHama Ha BeTap, NpMMeHa y enekTpaHama Ha cyHue. Mutawa
usrpagmwe n MoHTaxe. CrioxeHe enekrpaHe (apmMe BeTperwaya) — Ha4MH paja, XxaBapujCku pexmmmn, MeHaLIMeHT, MoBe3nBamwe ca
EEC. Mane xngpoenekTpaHe - KOHCTPyKLWja, ynpaBrbarke U Npukibyverwe. EKOHOMCKo-koMepLmjanHu ycrnosn npumeHe 06HOBILUBKX
13BOpa 3a NPon3BOAHY U Npoaajy enektTpuyHe eHepruje. MoryhHOCTU NpukIbyyerba 0OHOBIBUBKX U3BOPA Y €MEKTPOEHEPreTCkn CUCTEM.
MpenHocTn 1 npobremu y AncTpmbymnpaHom pagy (HectabunHa mpexa, OCTPBCKU paj, KBanuTeT erl. eHepruje u cin.).

MpakTuyHa HacTaBa: AHanuaa u npopayvyH eHepreTckor noTeHuujana o6HoBILMBUX U3BOpa eHeprje. Mogernosake U cumynauvja paga
hOTOHaMNOHCKMX cUcTemMa 1 BeTpoenekTpaHa. M36op n AMMeH3NoHNCaHhe OCHOBHMUX KOMMOHEHTU CUCTEMA 3@ NPOU3BOAMY ENEKTpUYHe
eHepruje n3 obHOBIBMBUX U3BOpa. AHanM3a KapakTepucTuka enekTpUYHUX reHepaTopa U eHepreTckMx efleKTPOHCKUX npeTBapaya.
MpopayyH Npou3BOAHE €MEKTPUYHE eHepruje U aHanusa ycroBa NpuKIbyvera Ha enekTpoeHepreTcku cuctem. PasmaTtpame
pasnuunUTUX pexuMa paga, KBanvteTa enekTpuyHe eHepruje n TeXHO-eKOHOMCKMX nokasaTerba npuMeHe 0BGHOBIbUBKX U3BOPA eHepruje.

MeToge n3sohera HacTase

Teopujckn acnekT 1 MaTeMaTuykn mogdenu he 6UTU nanaraHun Ha npegaBamwuMa. PeluaBamwe npobrnema u metofe npojektoBamwa he
6uTtun paheHe Ha ayautopHum Bexbama, 0ok he NpakTuyaH pag U Meperwe kapaktepuctuka 6utu pafheHe y cknony nabopaTtopujckux
Bex6u. CamoctanHu pag ctyaeHata he 6uUTu nckasaH Kpo3 uspagy npojekra.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese ObaBe3Ha | lNoeHa 3aBpIHA UCTTUT Obasesna | Iloena
Op‘ﬁpapbeHe naﬁopaTopijKe Bexbe Oa 10.00 HHCM?HH JIe0 UCTHTA - KOMOMHOBAHHU 3a/1a1U U Jla 30.00
lMpeameTHW(NpojeKkTHW)3agaTak Ha 40.00 [ FeoPH2
MpucycTBo Ha nabopaTopujckum Bexxbama Ha 2.50
MpucycTBO Ha NnpegaBakbuma Ha 2.50
Tect Oa 15.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1 [Ackermann, T. Wind Power in power systems John Wiley and Sons, 2005
Chichester
2 |Jenkins, N. et al. Embedded Generation The_Instltutlon of Electrical 2000
Engineers, London
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HactaBHu npegmet

OsHaka npegmeta  25.EE550

ECIMNB 5

CeHsopcku cuctemu n Ex-3alituta y MHOycTpujckum

NnocTpojerwnma

Mporpam(u) y kojeM ce n3soau

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO
CTpy4Ha obnact

EHepFeTCKa €1eKTPOHMKa, MallunHe, NOroHn n OOHOBIBMBM N3BOPU eNneKTpu4He eHepere

HacraBHuk/uu:

Bykajnoswuh [. Hukona, oueHT

Perouh [. Oejan, BaHpeaHun npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 1.00 1.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Liure npeamera je Aa CTyAeHTH yCBOje Teopujcka U NpakTUYHa 3Haka O NPUMEHN CaBPEMEHNX CEH30PCKUX

cucTemMa n Mepama rnpoTuBekcnnosneHe (Ex) sawwTute, ca hokycoM Ha HMXOBY MHTErpauujy y MHOyCTpujcka

noctpojerea. MocebaH akueHaT cTaBrba Ce Ha aHanu3y KapakTepucTvka n Kputepujyma 3a n3bop ceHsopa, kao 1 Ha ogabup n npumeHy
Ex-onpeme y cknagy ca Baxxehum ctaHgapavma.

Mcxon npegmeta

Mo ycnelHoM 3aBpLueTKy npeameTa, ctyaeHT he 6utn cnocobaH aa:

. aHanusupa npvHUMne paga, kapakTepucTuke U NPUMEHy ceH3opa Yy NpOLECHO] UHOYCTpUjU,

. opabepe ogroeapajyhe Ex-ypehaje y cknagy ca Baxehum ctaHgapauma,

. NpojekTyje ceH3opcke cucteme U Ex-mHctanauuje 3a pag y MHAYCTPUCKUM OKpYXKersuma,

. MIHTEerpuLle ceH3ope ca Haf3opHo-ynpasrbaykum cuctemuma (PLC, SCADA, DCS),

. MPUMEHU peneBaHTHe nponuce U ctaHgapae y NnaHupaky 1 cnpoBohenwy oapxasaka Ex-ypehaja un
WHCTanaumja y MHAyCTPUjCKUM OKpYXeHMMa.

OB WON -

Cappxaj npeameta

Teopwujcka HacTaBa: Kapaktepuctuke caBpeMeHnx ceHaopa. OCHOBHU U3NYKM NPUHLMNK KOA caBpeMeHux ceHsopa. NHTepdejc
n3mehy CeH30pCKMX CncTema u normykmx KoHtponepa. lNpumeHa caBpemeHnx ceH3opa y

WHOYCTPUjCKNUM cucTemmnma. EkcnnosmeHa atMocdepa, y3pouHuum narbewa 1 ekcnnosuja. Knacudukaumja

npocTopa 1 3oHe onacHocTn. OcobrHe 3anarbMBMX MaTepuja, eHeprvja u TemnepaTtypa narsenwa. Havena

n n3senbe npotusekcnnosmsBHe (Ex) sawTtute enektpuyHmx ypehaja 3a MHOyCcTpumjcka NOCTpOjeHa ca eKCNIo3nBHOM aTMoCcdhepPOM.
EnekTpnyHe nHcTanauuvje y MHOYCTPUjCKUM NOCTpOjeruMa ca

eKCnno3nBHoM aTMocdepoMm. EnekrpomoTopHu noroHun y Ex nssendu. TexHudka perynatuea y

obnacTv NpPOTUBEKCMO3MBHE 3alUTUTE.

MpakTnyHa HacTasa:

MpakTnyHa HacTaBa NpaTh TeopUjcKy HacTaBy KPO3 ofrosapajyhe unycrpatuBHe npumepe.

MeToge n3sohera HacTase

HactaBa Ha npegmeTy nogpasymeBa usBoherwe npefgaBama 1 Bex6u. Mpenasatba cy opraHM3oBaHa Tako Aa, kopucTehu unycrpatueHe
npvMepe n caBpemeHe anate, omoryhe jeqHOCTaBHO M MHTYUTMBHO pa3ymMeBake TEeOpWjCKMX OCHOBa npeaBuheHor rpaavea. pagnso
Ha Bexbama npaTtu npegaBana, yBofaehy OCHOBHe TexHUYKe MeTode Koje he nomohu cTyaeHTUMa da 6orbe pasymejy rpagmeo, Kao v
omMoryhutu camocTanHo pellaBakwe npobnema us npakce. [leo Bexbu ce nssoau u y padyHapckoj nabopaTtopuju, Ha caBpeMeHUM
noctaBkaMa v NporpamckuMm anatuma, omoryhuBLUM CTyAeHTUMA Aa CTEKHY NpakTUYHa 3Haka U UCKYCTBa.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
MpeameTHu npojekat Oa 25.00 | Teopujcku 1e0 ucmuTa Ja 30.00
Tect Oa 15.00
Tect Oa 15.00
Tect Oa 15.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3paBay [oguHa
1| Josarios, P. M. |_|p0TMBeKC!1n03MBHa 3awTuta enekTpuyHux ypehaja v |Beorpag: NHctutyT 3a 2007
WHCTanauuja HykrneapHe Hayke BuHua
B_c_>ttn||, G., Cheyne, D., & Practical Electrical Equipment and Installations in Elsevier 2005
Vijayaraghavan, G. Hazardous Areas
WHcTuTyT 32 . . SRPS EN IEC 60079 |/|HCTl{ITyT 3a cTaHaapaMsaumly | 5q4q
craHpapausaumnjy Cpbuje Cpbuje
4 |Fraden, J. Hanc_iboc_)k of Modern Sensors: Physics, Designs, and Springer 2016
Applications
Oatym: 13.10.2026 CrpaHa 100



AS §7, YHVUBEP3UTET Y HOBOM CALY, ®AKYJITET TEXHUYKMNX HAYKA
%) %

& W,

f'm; 21000 HOBW CAL, TPIT JOCUTEJA OBPAJOBUTRA 6

;%‘3% t‘g-‘:*d Khioura npegmeta - EHepreTuka, enekTpoHuKka 1 TenekoMyHuKaumje

HactaBHu npegmet

OsHaka npegmeta  25.EE508 MMKponpouecopCKa 3aWuTuTa
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E
nekTpoeHepreTmka
CTpy4Ha obnact
HacTaBHuk/un: BekyT . Oywko, PenosHn npocdecop

O6penunh 3. Mapko, [loueHT

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuarke OCHOBHUX 3HaHa 0 npuHUunMmMa paga peneja N OCHOBHE 3alUTUTE Y eNeKTpoeHepreTckum cuctemMmmmMa.

Mcxop npeameta

Jo6po nosHaBate OCHOBa MUKPOMPOLIECOPCKE 3alUTUTe, OCHOBHMX MPUHUMNA paja peneja, npowuperwe MoryhHOCTW 3awTute
ynotpe6om Mukponpouecopa.

Cappxaj npegmeTa

Teopujcka HacTaBa: YBoAd. OCHOBHM MPUHUMNM MUKponpouecopcke 3awTtute. HoBe moryhHocTn 3awTute ynotpebom
MUKPOMpPOLLECOPCKMNX 3aluTUTa ykiby4yjyhu n nokauwmjy ksapa. MNpowwnpere moryhHocTn ynotpebom annukaumnje 3a ynpaerbame
AncTnpbyTnBHMM cuctemmma (MoryhHOCTM 3a aganTMBHO MOAELWEeHe, TEPMUYKA MOHNUTOPWHT).

MpakTnyHa HacTaea: Ynotpeba MUKOPOMPOLIECOPCKUX pereja 3a 3alWTuTy enekTpUYHUX Mpexa, TpaHcdopmaTtopa, reHepaTopa u
moTopa.

MeToge n3ssohera HacTase

MpepaBama; AyanTopHe Bexbe; KoHcynTaumje

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
[MpucycTtBO Ha NpegaBawuma Oa 15.00 | Ycmenn meo ucnura Jla 70.00
MpucycTtBo Ha Bexxbama Oa 15.00
CemuHapcku pag He 0.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoanHa
1 [M. Bypwuh, 3. CtojaHoBMN PenejHa 3awTnTa 332;%8’1’ Cpbuja: Axapemcka 2021
2|J. L. Blackburn, T. J. Domin Protective Relaying: Principles and Applications, 5th CRC Press 2024
ed. Boca Raton
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HactaBHu npegmet

OsHaka npegmera  25.EE533 EJ'IeKTpW-IHI/I cucremum y sosumnmma
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HacTaBHuk/un: Mopobuh B. Bnago, PeposHu npodecop
Bacuh B. BepaH, PegosHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 1.00 1.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Lurs npeameTa je fa cTyneHTU caBnajajy OCHOBE apxXMTEKType, pasnuynTe TUNoBe M NpUHLMNE paja caBpeMeHunx Bosuna. CTyaeHTv
he caBnagaTtyi OCHOBE U NpuUMeHy software-a, u pasnmunTux enekTPoHCKkMX ypehaja Ha KOHBEHLMOHANHUM, XMBPUOHUM U €NEKTPUYHUM
Bo3unuma. CtyaeHT he nsyyaeatu npojektoBare software-a, ynpaBrbayka v npunarofHa enekTpuyHa komna, eHepreTcke npetTsapaye u
eekTpo-MoTope y caBpeMeHum Bosunuma. CTyaeHTn he caBnagaTv MUKPOKOHTPONEPCKO ynpasrbake pasnuiuTum ypehajuma un
cUCTeMMMA, Kao W pasnuyunTe HauymHe KOMyHUKauuje y BO3uny.

Mcxop npeameta

CtyaeHTV he caBnagaTyi apxmMTeKTypy U OCHOBHE NpUHLMNE paja Bo3una.

CTtyneHTv he caBnagatv OCHOBE CMCTEMa 3a: akTUBHO ynpaBrbake, CTpaTerujy ynpabrbawa eHeprujom, 3alTuTy NyTHUKA, KoYeHe,
cuctem npotus 6nokupawa (ABS) n npoknusasawa (TCS) ToukoBa, KOHTpony ctabunHoctu (ESP), rpejawe / BeHTMnauujy /
KnumaTusaumjy.

Mopepn enekTpoHckux ypefaja n npeTBapaya y aytomobunuma, ctyaeHTn he oBnagaTtv 3HawbeM O eNeKTpo-MoTopmma y BO3unvMma, kao
W jearHMLaMa 3a CKnaguvliTere eHepruje.

CtyneHTV he caBnagaTvi OCHOBHE NPUHLMNE CaBpeMeHe AnjarHoCT1Ke Bo3una.

CTyneHTn he oBnagaTu OCHOBHUM NpuHUUNMMa passBojem software-a 3a ayto uHaycTpujy (pedepeHTHn B mopen, 1S026262,
AUTOSAR, MISRA, FMEA). KoHuenTu he 6uTh nsyyaBaHn Ha MMKPOKOHTpOrepuma nocrneare reHepaumje, ynotpebom ,C“ n MATLAB
ayTOLIOAVHT OKpPYXeH-a.

CtyaeHTn he oBnapatu 3Hawbmma o koMmyHukaumnoHum cuctemmma (CAN, LIN, FlexRay, MOST) n ceHzopuma y Bo3unuma.

Cappxaj npegmeta

Teopwujcka HacTaBa:

Mpernepn enekTpuyHnx ypehaja n cuctema Boauna. lNpojektoBame software-a 3a ynotpeby y Bo3unuma. Ynpaerbayka u eHepreTcka
eneKkTPoHUKa 1 MOTOpU y Bo3unuma. Pasnuuntu HauvMHu KoHTpone ypehaja u cuctema nomohy caBpeMeHWX MUKPOKOHTponepa.
KomyHukauuja. Komepumnjanuu ypehaju, Tpxuwite n Ha4ymHu ynotpebe. byayhu npasum passoja.

[MpakTuyHa HacTaBa:
JTabopaTopujcke Bexbe Ha caBpeMeHNM MUKPOKOHTpornepuma, ca npatehom onpemom.

MeToge n3sohera HacTase

MpepaBama, pavyHcke 1 nabopartopujcke Bexbe, KOHcynTaLuje

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
Homahu 3apaTak Oa 40.00 HMCM(?HH JIe0 UCIHTA - KOMOMHOBAHH 331alli U Tla 60.00
TeopHja
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 |Bosh GmbH Automotive electrics, Automotive electronics John Wiley & Sons 2004

Automotive Software Engineering: Principles,

2 | Schauffele, J., & Zurawka, T. Processes, Methods and Tools SAE International 2009
3 z\lEac;/()et, N., & Simonot-Lion, F. Automotive Embedded Systems Handbook CRC Press 2009
4 Abu-Rub, H., Malinowski, M., |Power Electronics for Renewable Energy Systems, Willey 2014

& Al-Haddad, K. Transportation and Industrial Applications

Hosu Caa: ®akyntet

5 [Mopo6uh, B. EnekTpmyHmu cuctemun y Bosunuma
TEXHUYKMX HayKa

2022
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HactaBHu npegmet

OsHaka npegmerta  25.EI303 Bronouwikn MHCNpuncaHe TeXHOJ'IOFMje
ECMNB 6
Mporpam(u) y kojeM ce n3soau BMO - BuomeaunumHcko nHxerwepctso (MAC), N36opHn npegmet

E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHu npeamet
MRO - Mepetbe n perynauuja (MAC), N36opHu npegmeT

Yxa Hay4Ha, yMeTHU4YKa OAHOCHO

EnekTpuyHa Mepetsa, MeTporiorsja u 6uomeanumHa
CTpy4Ha obnact P P P | Ay

HacTtaBHuk/umn: Ypekap M. MapjaH, Banpeaxu npodecop
Bpoj yacosa akTuBHe HacTase
Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 3.00 0.00 0.00
[MpeameTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTnuarke OCHOBHUX 3HaHa 13 obnactu 6MonoLLkm WHCNUPUCAHUX TeXHOﬂOFVIja.

Mcxon npegmeta

PasymeBate ocHOBa GMOMOLLKM MHCNUPUCAHUX TEXHOMOMMja: padymeBare npuHuuna paga v ynotpebe 61MoNoLwWwKkM nHcnmpmucaHmx
TexHonorunja. CnocobHOCT paga y MHTEpPAUCUUNIMHAPHOM TUMY UHXEHepa Ha pasymeBaky W pellaBaky npobnema Be3aHux 3a
NpyYMeHy BMOOLLKM MHCMPUCaHNX TexHomnornja. CnocoBHOCT NpeTpaxuBaka penieBaHTHe nuTtepaTtype u apyrux obnvka nHdopmaumja
13 obracTi BMOMOLLKM MHCMMPUCAHUX TEXHOMOMMja U cNocoBHOCT NpeseHTaumje pesynTtaTa UCTpaxunBama.

Cappxaj npegmeta

OpabpaHa nornaerea 13 jeaHe unu Buwe crnegehmx nogobnactyv GUONOLKN MHCIIMPUCAHUX TEXHOMOorKja.

Teopujcka HacTaBa: cmapT ypehaju u G1OMOLLKM MHCMIMPUCAHE TEXHOMOoruje; cMapT CUCTEMU U BUOMOLLKN MHCNMPUCAHE TEXHOMOTW]E;
CEH30pU 1 BUOMOLLKM UHCIMPUCAHE TEXHOMOrUje; aHanorHu Moaynu 1 GUONOLLKN UHCIIMPUCAHE TEeXHOTOoruje; AuruTanHu Moaynu v
OMONOLWKN MHCNPUCAHE TEXHOMOMNjEe; MUKPONPOLECOpr U BUONOLLKM UHCMIMPUCAHE TEXHOMOrMje; MUKPOKOHTPONEPU U BUONOLLKM
WHCNUpMCaHe TexHonorunje; MHTepHeT U BMONOLLKN UHCNUPUCaHe TeXHoMoruje; aytomobuncka nHaycTpuvja u 6MonoLku nHcnupucaHe
TEXHororuje; KOrHUTUBHM Npouecu (nepuenuuja, Yyna, paHu nNpoLecu KOrHUTUBHe obpaje, onepaTuBHa MeMopuja, AyroTpajHa
MeMopuja, UHTerpaTuBHe OYHKLMjEe, EKCNEPUMEHT, NaXha, je3uk, Memopuja, NpakTU4YHU MOAENM) KA0 OCHOBA BUOMOLLKN MHCMIMPUCAHNX
TexHonoruja.

MpakTuyHa HacTasa: cmapT ypehaju u GuonoLwkn MHcNMpucaHe TEXHOMOMMje; CEH30pM U BUONOLLKM MHCIIMPUCAHE TeXHonoruje;
aHanorHn Moaynu u GUOMOLWKN MHCNUPUCAHe TEXHOMOoruje; AUrnTanHu mMoaynu u BUOMOLIKN MHCIMPUCaHE TexHonoruje;
MUKPOKOHTPOMEpPU U GUOMOLIKN MHCAMPUCAHE TEXHOMOTKje.

MeToge n3Bohera HacTaBe

MpepaBana; nabopartopujcke Bexbe.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
MpeameTHM npojekaT Na 30.00 HPICM?HI/I JIe0 UCIHTA - KOMOWHOBAHH 3aalli U Tla 70.00
Teopuja
JlutepaTypa
P.6p. AyTop-n Hacnos N3paBay lopguHa

Ponnusamy, V., Zaman, N. . . . .
. ' 7 |Biologically-Inspired Energy Harvesting Through
'I&OW’ T.J., Anang Hudaya, M. Wireless Sensor Technologies

N

Information Science Reference | 2016
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HactaBHu npegmet

OsHaka npegmeta  25.EESM55 AKTUBHE ,EI,I/ICTpVI6yTI/IBHe Mpexe
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E
nekTpoeHepreTmka
CTpy4Ha obnact
HacTaBHuk/un: Ctpesocku B. Jlyka, BaHpegHu npodgecop

Hymuunh M. Bopuc, PegosHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuame OnWTHX 3Hatba O aKTUBHUM AUCTPUBYTUBHUM Mpexama. YTBphuBake HOBUX perynaunMoHux wema Koa AUCTPUBYTUBHUX
reHepaTtopa. YTBphMBame HoBe Knacudukaumje YBOpoBa 3a NpopadyyHe TOKOBa CHara akTUBHUX AUCTPUBYTUBHUX Mpexa. CTuuare
3Haba 0 NPopaYyHUMa KpaTKMX CrojeBa y akTUBHUM AUCTPUBYTUBHUM Mpexama.

Mcxop npeameta

CasHatre 0 aKTUBHUM AUCTpUBYTUBHUM Mpexama. MNo3HaBake HoBe knacudukalmje YBOpoBa 3a NpopadyHe TOKOBA CHara akTUBHUX
AnctpubyTneHmx mpexa. OcnocobrbeHoCT cTyAeHaTa Aa Modenyjy v peluaBajy jeqHOCTaBHE 3adaTke M3 KpaTKMX CrojeBa aKTUBHUX
ANCTPUBYTUBHUX Mpexa.

Cappxaj npegmeta

Teopujcka HacTaBa:
YBoA y MofenoBake AUCTPMBYMpaHnX eHePreTCKUX pecypca; YeTUpw rpyne Moaena; nssohere MateMaTnykux Mogena.

MpakTuyHa HacTaBa:
MHTerpaumja maTtemaTuykmx Mogena y ocHoBHe npopayyHe; O6paga npopadvyHa TokoBa cHara; Obpaga npopadvyHa KpaTkux crnojeBa

MeToge n3Bohera HacTaBe

MpepnaBata; ayanTopHe Bexbe; KoHcynTaumje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
anICyCTBO Ha npegasakumMa ﬂa 5.00 HKCM?HI/I J1€0 UCIuTa - KOMOWHOBAHH 3amany u I[a 70.00
MpucycTtBo Ha Bexbama Oa 5.00 | ZeoPHja
Tect Oa 20.00
IutepaTypa
P.6p. AyTop-n Hacnos N3paBay lopguHa
1 [Bugosuh, M. M. CkpuvnTa 13 akTUBHUX ANCTPUBYTUBHMX Mpexa Hosu Can: dakynrer 2017
TEXHUYKMX HayKa
. Distributed energy resource management )
2| Strezoski, L. systems—DERMS: State of the art and how to move Wiley 2024
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HactaBHu npegmet

OsHaka npegvera  25.EE538 npOjeKTOBal-be eNneKkTpn4Hnx malinHa
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HacTaBHuk/un: JepkaH I'. fejaH, BaHpeaHu npodecop

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Lur npeameTa je fa ce CTyAEHT yno3Hajy ca OCHOBHUM NPUHLMIMMA MPOjeKToBamba ENEKTPUYHUX MaLLUHA, Y NPBOM peay MalluHa
Han3MeHUYHUX cTpyja.

Mcxon npegmeta

HakoH ycneluHo 3aBpLueHor kKypca, cTyaeHTV he 61UTW y MoryhHOCTM fa ypade OCHOBHM AM3ajH MarHETHOT 1 ENEKTPUYHOT KoMa MalluuHe
Han3MeHWYHMX CTPYja Ha OCHOBY yHanpep 3afatux Kputepujyma koje MaluvHa Mopa Aa ucrnykwasa. Takohe, cTyaeHTn he ce ynosHaTtv u
ca ApyruM 3HayajHUM acnekTMma Be3aHVM 3a NPOojeKTOBare eNIeKTPUYHUX MaLLMHA, Kao LUTO Cy XapMOHWjcka aHannsa TepMUHanHNX
BENUYMHA MallKHe, NpopayvyHu rybutaka, MexaHudka orpaHuyerba U MaTepujany Koju ce KopucTe y u3pagu MaluuHa.

Cappxaj npeameta

TeOpVIjCKa HacTaBa nogpasymeBa cnepehe uenvHe:

YBog. OnwTe 0 enekTpM4YHUM MallnHama Han3MeHWYHUX cTpyja. 3akoHW eneKkTpoMarHeTckuMx norba. EHepruja y enektpomarHeTckom
norby. EnektpomexaHuyka koHBep3uja eHepruje. MarHeTcko kono. HamoTaju enektpuyHux mawwmHa. EnektpuyHa kona mawmHa. Nyéuum
y enekTpuyHnm MawmHama. OcHOBe MeTOAe KOHaYyHUX eneMeHaTa. AHanusa paja acCMHXpPOHWX MalmHa. AHanu3a paga CUHXPOHUX
MallMHa ca CTanHUM MarHeTuma. AHanusa paga KnacuyHUX CUHXPOHMX MalluHa.

MpakTnyHa HacTaBa nogpasymMeBa padvyHapcke Bexbe y kojuma ce BpLue cruMynauuje 3acHoBaHe Ha MEeTOAM KOHaYHMX enemeHara 3a
nszabpaHe TMMNoBe OBPTHMX €NEKTPUYHUX MaLUMHa.
Codpteepcku naket FEMM 4.2. InsajH mawmHe npumeHom AutoCAD-a n FEMM-a.

MeToge n3sohera HacTase

HacTtaBa ce n3Boau y Buay npeaaBatba, y3 kopuwhere MyntumeaujanHux cagpxaja. Y HactaBu ce npumerbyje MHAYKTUBHU MeTof.
PavyHapcke Bexbe ce n3sope koMOMHOBaKEM KNacU4HOr NpUCTyna v y3 ynotpeby codTBepckmx anata 3a cnposoferwe cumynauuja Ha
pauyHapy.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
MpucycTBO Ha npeAaBarkbuma Ha 5.00 | Ycmenn aeo uenuta Ha 30.00
MpucycTBO Ha payyHapckum Bexbama Ha 5.00
CrnoxeHn o6nuum Bexoun Oa 60.00
Jlutepatypa
P.6p. AyTop-n Hacnos M3paBay [oguHa
1 |Bykocasuh, C. EnektpuyHe mawmHe Beorpaa: Akagemcka mucao 2010
2 [Salon, S. J. Finite Element Analysis of Electrical Machines Springer 1995
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HactaBHu npegmet

OsHaka npeameta  25.EES955 LleHTpI/I BOf]eI-ba EJ1eKTPOEeHEepPreTCKnX Mpexa
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E

nekTpoeHepreTmka
CTpy4Ha obnact
HactaBHwuk/uu: Monosuh H. XXermsko, BaHpeaHu npodpecop

Koeaukn B. HeBeH, [loueHT

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 2.00 0.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTtuuare onwTHX 3Hakwa O ynpasrbaky Yy enektpoeHepreTckom cuctemy (EEC). YnosHaBawe ca NOCNOBHUM NpoLiecrMa Be3aHuM 3a
ynpasrbaka y EEC. YnosHaBawe ca HuBouma (LeHTpuma) ynpaBrbawa EEC. YnosHaBawe ca perynaTusom Be3aHOM 3a paj
ynpasrbadknx LeHTtapa y EEC-y. YnosHaBame ca 3axTeBuMMa Be3aHUM 3a KBanNuTET UCTOPYKe enekTpuYHe eHepruje, cuctemMmvmma 3a
npaheke KBanuTeTa NUCNOPyKe U U cucTeMmMma 3a yHanpeferwe kBanuteTa ucnopyke (noysgaHocTtu). YnosHaBawe ca 3axTeBmma u
CTaHAapAMMa Be3aHUM 3a KBanuTeT UCMOopYyYeHe eneKkTpuyHe eHepruje (kBanuTeTt HamnoHa).

Mcxop npeameta

CasHarba 0 yrnpasrbaky pagom moaepHux EEC-a. Mo3HaBake OCHOBHUX LUMIbEBa M NpUHLMNA paaa LeHTapa ynpaerbaka. MNo3HaBate
OCHOBHWX W HanpeaHWUx anarta, cucTeMa v perynatuse koja ce KopucTe y npouecy ynpasrbaka KBanMTeToM UCMOPYKe U KBanuTeTom
ncnopyyeHe enekTpuyHe eHepruje.

Cappxaj npegmeta

Teopwujcka HacTaBa: OcHOBHM UMbeBK ynpasrbawa EEC. Mocnosru npouecn y okeupy ynpaerbawa EEC. Ynpasmawe EEC-om y
HOpManHUM 1 xaBapujckuMm ycrnoBuma. Xujapapxuja ynpasrbawa y EEC-y. OcHoBHa ynora ueHTapa ynpasreakwa. OpraHusaumja
LeHTapa ynpasreawa. lNpouenype u nponucu Be3aHn 3a ynpasrbake EEC 1 pag ueHTapa ynpasrbamwa. Anatm U CUCTEMM Koju ce
KopucTe y pagy ueHTapa ynpasrbamwa: CUAIA nogcmctem,komyHukaumonmn nogcuctem, AIMC, OMC. MNpaherwe kBanuTeTa ncnopyke
eneTpuyHe eHepruje (Noy3aaHOCTU) M HAaYMHKW 3a yHanpefewe kBanuTeTa ucrnopyke. Aytomatnsauuja y enetpoanctnbyTmeHum
cucTeMuma: KOMMNOHeHTe ayTomaTtu3aunje, eneMeHTn aytomaTusaumje Koju ce kopucte y AMCTpubyTuBHOj Mpexu (peknosepu,
CEeKUMOHEPW, MHANKATOPM Mponacka CTpyje KBapa, AalbUHCKe CTaHuue, 1 Cn.), AedvHUcawe KopucTu of aytomatusaumje. Npahewe
KBanuTeT UCMopyYeHe eneMTpuyHe eHepruje: nokasarerbyu KBanuTeTa, y3poum 1 nocneaule HapyliaBara KBanmTeta ucrnopyyeHe
enekTpuUYHe eHepruje, ctaHaapan Koju AedunHULY eneMeHTe KBanuTeTa ucnopyyeHe eHepruje,

MpakTnyHa HacTaBa: M3paga npojekta y OKBMPY KOra CTyAEHTU pellaBajy koHkpeTe npobrneme kopuctehn 3Hawa cTevyeHa Kpo3
TeopujcKy HacTaBy.

MeToge n3sohera HacTase

Mpepaeama; ayauTtopHe Bexbe; KoHcynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
MpucycTBo Ha NpedaBarsma a 5.00 HHCM?HI/I JIe0 UCIIUTA - KOMOMHOBAHH 3a1ally U Ta 70.00
[MpucycTBO Ha padvyHapckumM Bexbama Oa 5.00 [—eoPHd
CemuHapcku pag Oa 20.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoaunHa
1 Katuh, B., Towmh, A, & KBanuTeT enekTpuyHe eHepruje Hosn Cap: ®akyner 2007
Kowsuh, T. TEXHUYKMX HayKa
JasHo npenysehe MpaBwna o pagy npeHocHor cuctema, Enektpompexa
2 | ENEKTPOMPEXA CPBUJE Cp6m'e papy np ’ POMPEX@ | &y kBerm rnackmk PC 2023
ALl BEOTPAL pou)
3 EMC AncTtpubyumja a.o.o. n 6 CnvxG PC 2017
Beorpan paBuna o pagy AMCTPUMOBYTUBHON cucTeMa ny>x6eHu rmacHuk
4 (Short, T. A. Distribution Reliability and Power Quality CRC Press 2006
5 [Turan Gonen Electric Power Distribution Engineering Taylor & Francis 2024
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HactaBHu npegmet

OsHaka npegveta  25.EEE526 TeXHOJ'IOFVIje EeNneKTpnu4HnX Bo3nna
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EHepreTcka enekTpoHWKa, MallnHe, NMOroHN U OGHOBIBMBU U3BOPU ENEKTPUYHE EHepruje
CTpy4Ha obnact

HactaBHwuk/uu: Topoposuh M. MeaH, BaHpeaHu npodecop
Monaguh M. bane, JoueHT

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

OCHOBHM LUIb NpeaMeTa je Aa CTYAEeHTU CTeKHY 3Hara O CTPYKTYpU U YHKLMOHANHUM KapakTepucTukama nojeamHaqyHux enekTpudHux
N eneKkTpoMexaHWU4Knx cuctema Koju YnHe caBpeMeHa enekTpuyHa Bo3una, Kao 1 o NpuHUMnuma gyHKLMOHNCaka XxapABepCkux n
codTBEPCKMX CTPYKTypa Ha KOjMMa Ce 3acHuBa Tpakuuja enekTpuyHux Bosuna. [lopep Tora, UMb npegmeTa je Aa ce CTyAeHTH
ocnocobe 3a aHanu3y n AeduUHUCake OCHOBHUX KapakTepucTuka OBWUX CTPYKTypa.

Mcxon npegmeta

CTyneHTn he 6UTK ocnocoGrbeHn 3a pasymMmeBame TEOPUjCKUX OCHOBA M NPUMEHY MeToAa NMPOojeKToBaHa ENEKTPUYHUX BO3Wna, Npu
hemy je cokyc kapakTepucTvkama, KoHdurypaumjama, ynpasrbayukum ctpaternjama, Te MoAenoBatby U CUMynaLumjy NoroHckor cuctema
W cuCTeMa 3a Hanajake Bo3una.

Cappxaj npegmeta

Teopwujcka HacTaBa: YBod. KpaTka nctopuja passoja n yTuuaj Bo3una Ha XUBOTHY cpeaunHy. KoHdurypauuje, kapaktepucTuke u
nepdopmaHce enekTpuyHux Bosuna. KnHematuka Bosuna. Ypehaju 3a cknaguiterwe enekTpuyHe eHepruje. EnekrtpnyHn motopu y
enekTpuMyHUM Bo3unuma. lNpernep cuctema 3a Hanajawe enekTpuyHuX Bo3una. TpakumoHu npetBapauun. lNywaun G6aTtepuja.
MpeTBapayn Manux cHara Koju ce KOpucTe y efnekTpUYHMM BOo3unuma. Ynpasrbawe npetsapadvMma y enekTpuyHuM BO3MNnma.
MeHalMeHT eHepruje y enekTpuyHMM BO3UNuMa.

MpaktuyHa HacTaBa: MogenoBare enekTpUYHMX Bo3una. Cmmynauwja n emynau,vnja pana enekTpuyHuxX sosuna.

MeToae n3Bohera HacTaBe

MpenaBawa n gpyrn o6nmMuUmM HacTaBee.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGasesna | Iloena
TecT Oa 30.00 | ITpe3enTanuja u 3aBpiiHa og0paHa MpojeKTa Ja 70.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 [Larminie, J. & Lowry, J. Electric Vehicle Technology Explained A John Wlley & Sons, Ld., 2012
Publication
2 [Denton, T. Electric and Hybrid Vehicles Routledge 2020
Ehsani, M., Gao, Y., Longo, |Modern Electric, Hybrid Electric and Fuel Cell .
3 S.. & Ebrahimi, K. M. Vehicles Taylor & Francis Group 2018
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CTpyyHa npakca

OsHaka npegmeta  25.E1SPMZ CprqHa npakca - 3MMCKu

ECMNB 4

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
EnektpuyHa Mepetsa, meTporiorsja u buomeauumHa
EnekTtpoeHepreTuka

Yxa Hay4Ha, yMeTH1YKa OOQHOCHO EnekTpoHuka

CTpy4Ha obnact EHepreTcka eneKkTpoHuka, MalumHe, NoroHn 1 0BHOBIBMBY U3BOPU ENEKTPUYHE eHepruje

TenekomyHukaumje n obpapa curHana
Teopujcka enekTpoTexHuka

HacTtaBHuk/uu:
Bpoj yacoBa akTuBHe HacTaBe
Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
0.00 0.00 0.00 0.00 6.00
MpenmeTn npegycnosu Hema

Ycnos: [pegycnos 3a npahewe npegmeTa je nsgaTta NnoTBpAa O pajy Ha npakcu, ca cTpaHe npegyseva Unu UHCTUTYLMje U ca CTpaHe
cakynteta. OBOM NoTBpAOM ce yTBphyje pagHO MeCcTo KaHaugaTa, o4roBopHO nuue koje he NnpatuTu Heros pag U BPEMEHCKU OKBUP
pafa Ha npakcu.

Linre npegmeTa

CTuuate HenocpefHWX casHatba o (PyHKLUMOHWCAtbY U opraHu3aumnju npegyseha u MHCTUTYUMja koje ce 6aBe NOCNOBMMA Y OKBUPY
CTpyKe 3a KOjy ce CTyAeHT ocrnocobrbaBa u MoryhHOCTMMA NpYMeHe NPeTXOAHO CTEYEHUX 3HaHba y Npakcy.

Mcxon npegmeta

OcnocobrbaBame CTyeHTa 3a MPUMEHY NPETXOAHO CTEUYEHWX TEOPUJCKMX U CTPYYHMX 3HaHa 3a peluaBatbe KOHKPETHUX NPaKTUYHUX
WHXUHePCKUX npobnema y okBupy usabpaHor npegyseha unu MHCTUTYLUje. YNo3HaBawe CTy[eHTa ca AenaTtHocTuma usabpaHor
npeayseha unm MHCTUTYyUMje, HAYMHOM MOCMOBabA YNPABIbakEM M MECTOM U YIIOTOM MHXKEHEepa y HhUXOBUM OpraHvM3aunoHUM
CTpyKTypama.

Cappxaj npegmeta

dopmupa ce 3a ceakor kaHaugarta nocebHo, y JOroBOpY ca PyKOBOACTBOM npedy3eha wrnv uHCTUTyuumje y Kojoj ce obaerba CTpydHa
npakca, a y cknagy ca notpeGama CTpyke 3a Kojy ce CTyAeHT ocrnocobrbasa.

MeToae n3Bohera HacTaBe

MeToae ussohewa HacTtaBe obyxBaTajy KOHCynTaumnje n nucarwe AHEBHUKA CTPYYHE MpaKkce y KOMe CTyAEeHT Onucyje akTUBHOCTM U
nocrose koje je 06aBrbao 3a Bpeme CTpy4He npakce.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
I'Ipa_herbe aKTMBHOCTM Npy peanusaumjun a 50.00 | Ot6pana npojexTa Jla 50.00
npojekara
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoanHa
HayyHu yaconucu, Auniomcku u macTtep pagosu 1 dakynTeT TEXHUYKUX HayKa, Kao
1 |Fpyna ayTopa cse
CTPYYHM pagoBu 1 Apyrv nsgasaym
. Scientific journals, bachelor's and master's theses, Faculty of Technical Sciences,
2 |Various authors . . ann
and professional papers as well as other publishers
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HactaBHu npegmet

OsHaka npegveta  25.EESIPE I/13a6paHa nornaBJjba N3 efieKTpoeHepreTnke
ECMNB 9
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E

nekTpoeHepreTmka
CTpy4Ha obnact
HacraBHuk/uu: Monaguh M. bane, JoueHT

Crpe3socku B. lNyka, BaHpeaHu npodecop
Oymuuh . Bopuc, PegosHu npodecop

Cumuh . Hukona, AcUCTeHT

Bpoj yacoBa akTuBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
4.00 0.00 0.00 4.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Lnre npeameTa je ynosHaBake ca KOHLENTMMa CaBpPEeMEHWX eNeKTPOEeHepreTckux cucrema — npov3BOAHO/MPEHOCHUX U
ANCTPUBYTUBHUX CUCTEMA, ENEKTPUYHMX MaLLKHA, efIeKTPOMOTOPHMX NOTOHAa Kao 1 NpeTBapaya eHepreTcke enekTpoHuke. MpeameTom
Tpeba na ce npoaybe 3Harwa M3 obrnacTu: MofdenoBara, aHanuse, ynpaeibakba U NnaHupara enekTpoeHepreTCkux cucTema,
MofenoBaka U aHanu3e npenasHux nojasa y enekTpUYyH1M MallnHama, perynmncaHux enekTpoMoTOPHMX NOroHa Kao 1 CaBpeMeHuX
npeTBapaya eHepreTcke enekTPOoHuUKe.

Mcxon npegmeta

CTtuuarbe 3Hawa 1 cnocobHocTu CTyAeHaTa 3a caMocTanaH U TUMCKN CTPYYHU, UCTPaXNBaYKNU U HAY4YHU pad y npeaMeTHUM obnactuma.

Cappxaj npegmeta

Teopwujcka HacTaBa:

1. EnektpoeHepreTuka (MaTemMaTU4kn MOAENN enekTPOeHepreTCknX cucTema n MmaTtemaTuykm METOAM 3a HUXOB NPopayyH);
. AHanu3sa enekTpoeHepreTCknx cucrema (TOKOBW CHara u KpaTku Cnojesu);

. Mnannparbe 1 onTMMK3aLmja NOroHa enekTpoeHepreTcknx cuctema

. MnaHnpane 1 onTuMnsaumja pas3soja enekTpoeHepreTCknx CMcTema;

. YnpaBrbawe enekTpoeHepreTckux cuctema (perynaumja akTMBHUX cHara/y4ectanocT 1 peakTUBHUX CHara/HamnoHa);
. PasBogHa noctpojera 1 penejHa 3awwtuTa;

. EnekTpuyHe mawmHe (MaTeMaTnyko MogenoBame, MallMHa kao ANHaMUYKW CUCTEM, NenasHu npoLecw);

. Perynucann enextpoMoTOpHM NOroHn (perynaumoHe CTPyKType, MUKpOMnpoLiecopu, objekTn ynpasrbara);

. MpeTBapayn eHepreTcke enekTpoHUke (CTPYKTypa, TEXHWKE ynpaBrbakba, HoBe Tononruje);

10. AncTpubympaHu eHepreTcku pecypcu.

MpakTnyHa HacTaBa:

1. Nspapa enektpoeHepreTckux npopayvyHa, py4Ho, Uiv nytem KoMmjyTepckor nporpama.

2. Obpapa Mofena enemMeHata y npopadyHumMa.

3. MNopehere pedyntaTta npopavyHa.

CoOoO~NOOOPAWN

MeToge n3Bohera HacTaBe

HactaBa ce n3Boau nyTem npefasarba W koHcynTaumja. CTyamnjckv ncTpaxuBadku pag,.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
MpeameTHW(NpojeKkTHM)3agaTak Oa 60.00 | YeMenu neo ucnura Jla 30.00
MpucycTBO Ha NnpegaBakuma Oa 10.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa

1 [Teonoposuh, B. EnextpnyHe noroHcke maiuvHe | Beorpaa: HayuHa kbura 1978

2 [Pozar, H. Visokonaponska rasklopna postrojenja Zagreb: Skolska knjiga 1973

3 Hgggg”g‘ A.Bewyr I, & CneuujanmsoBanyn DMS anroputmu Hosu Cap: DMS Group 2011

4 JedpTenuh, b., Bacuh, B., & |PerynucaHu enekrpoMoTopHU MOTOHM: peLUeHm Beorpai; AKaIeMcka MMCao 2004
Opoc, b. npobrnemu ca enemeHTMa Teopwje

5 Thanosuh, M., Capuh, A., & Ekcnnoatauuja enekTpoeHepreTckux cuctema 'y Uauak: TexHnukm dakynrer 2005
CredpaHos, . ycrnoBuma crnoboaHor TpxuLITa

6 gaxmaH, J., & Mujaunosvh, Pa3BogHa nocTpojera Beorpaa: Akagemcka mucao 2005
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P.6p. AyTop-n Hacnos M3pasay FoaunHa
7 ?anosmh, M. C., & Capuh, A. [36upka pelueHux 3agaTtaka U3 ekcnnoatauuje Uauak: TexHnukm dakynrer 2006
. efleKTpoeHepreTCkux cuctema
8 |LWsenga, . C. OcHoBM enekTpoeHepreTuke: MaTemMaTnykm mogenu n |Hoeu Cap: ®akyntet 2007
npopavyHu TEXHUYKMX HayKa
9 [ hypuh, M. BucokoHanoHcka noctpojera Beorpaa: Beonpec 2009
10 |Monoswuh, ., n Ap. MopenoBare y enekTpoeHepreTum Hosu Caa: AMC rpyna 2011
FPanosuh, M., Capuh, A., lMnaHunpake pa3Boja enekTpoeHepreTckMx cuctema
11 |Mecaposuh, M. n CtedaHos, P P ! P P Y |Yauak: TexHnukm dakyntet 2011
. perynucaHoM 1 AeperynmcaHoM OKpY>Xerby
12 |Mapuetun, . Mwukponpouecopcko ynpaBrbare eHepreTckum Hosu Cap: ®akyntet 2012
npeTsapaymma TEXHUYKMX HayKa
13 |Crpesockm, B., & Monosuh, . [MpopayyHu cTaumMoHapHUX pexuma Hosu Caa: ®akyntet 2013
€NeKTPOeHepreTCknx cucrema TEXHUYKMX HayKa
14 |Crpesockw, B. LI, OcHoBHM NpopayyHu eneKTPoeHepreTckux cucTema: Hoeu Cap: ®akyntet 2017
Tom |l - TOKOBM CHara v KpaTku Crojesu TEXHUYKMX HayKa
15 gaxmaH, J., & Mujaunosvh, Pa3BogHa nocTpojera Beorpaa: Akagemcka mucao 2016
16 | bypuh, M., & CtojaHoBuh, 3. |PenejHa 3awTuta Beorpaa: K3 LieHTtap 2014
Architectural Approaches for Integrating ADMS and
17 | Strezoski, L. DERMS: Challenges, Comparisons, and RealWorld Wiley 2025
Use Cases
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HactaBHu npegmet

OsHaka npegmeta  25.EK603 reHepaTMBHVI Al
ECMNB 5
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E10 - EHepreTuka, enekTpoHuka un TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacraBHuk/uu: Cyauh B. CuHuwa, JoueHT

Oenuvh 0. Bnago, PeposHn npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
3.00 0.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

eHepaTuBHa BeluTayka MHTENUreHumja je Aeo BellTayke MHTeNUreHuuje koju ce 6aBn reHepucakem HOBOT cagpxaja, kao LTo je
ayavo, BUAEO UNW TEKCTyarnHu caapxaj. MNojaM je noctao HapounTo akTyenaH 36or NonynapHOCTU BEMUKUX j€3MYKUX MOAENa, anu
obyxBaTa uMTaB HM3 APYrux anropmtama u npumeHa. Linrb oBor npeameTa je Aa ynosHa CTyAeHTe ca pasnnyinTuM reHepaTvBHUM
mMoaenuma u objacHu HUXOBE KOHKPETHE NpuMeHe

Mcxon npegmeta

CTyneHTH Koju ycnelHo 3aBpLue Kypc mohu he aa objacHe dyHkuuoHncawe Beher 6poja reHepaTMBHUX MOAena, pasymejy HhUxoBe
npegHocTN 1 MaHe, 1 objacHe NpMMeHe OBUX Moderna y KOHKpeTHUM annukauuvjama. Kpos papg Ha pavyHapckum Bexbama v npojekTy,
6uhe ocnocobrbeHn ga camMmy UMNNEMEHTUPajy Moaene 1 Aa kopucte u Aooby4yasajy noctojehe, oTBOpeHe mMoaene

Cappxaj npegmeta

Teopujcka HacTaBa: Kypc obyxBaTa kiby4yHe Kfnace reHepaTMBHUX Mogena u npatehux TexHuka, ykrbydyjyhu BapujauuoHe
ayToeHKoaepe, reHepaTMBHe ajBepcapujanHe mpexe, andysnoHe mogene, TpaHcdopmepe u IMT moaene, PAl cuctewme,
MynTumoaanHe mogene, Reinforcement Learning from Human Feedback (PJIX®), kao n maTemaTnike OCHOBE KOje CTOje M3a OBUX
MeToAa, Kao LUTO Cy eHTPOMuja, Kpoc-eHTponuja u mehycobHa nHgopmauuja.

MpakTnyHa HacTaBa: Ha pauyHapckum Bexbama paguhe ce nmnnemeHTaumja KoHuenaTta obpafeHnx Ha npefasawuma y PyTorch
OKpYXeHy

MeToae n3Bohera HacTaBe

MpepnaBawa, Ha kojuma he cTyaeHTUMa 6GMTU objalkeHN OCHOBHW Teopujckn KoHuenTu, 6uhe npahena MMNT npeseHTaunjama
KpempaHUMm Ha OCHOBY perneBaHTHe nuTepaTtype. Ha padyHapckum Bex6ama cTyaeHTM he uMnnemMeHTMpaTh KoHUenTe npeacTaBrbeHe
Ha npepaBakuma unu he goobyyaBaTn Heke oA AOCTYNHUX OTBOPEHUX MoAena.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
lMpeameTH npojekat Oa 50.00 | 3aBpuIHK UCTIUT Ja 50.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1 [Murphy, K. P. Probabilistic Machine Learning: Advanced Topics MIT Press 2023
2 | Tomczak, M. J. Deep Generative Modeling Springer 2022
3 gggg\;ﬁi?vx" I, Bengio, Y., & Deep learning Cambridge: MIT Press 2016
4 ngmirovjé, D., & Jovanovi¢- [Generativna vestacka int.eligencija: Principi i primena Beogr.ad: .Falfultet 2025
Milenkovic, M. u savremenom poslovanju organizacionih nauka
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HactaBHu npegmet

Osnara mpenmera 25 EIPMN KpuTuukm npucTyn nHxeHepckoM pellaBaky npobrnema u

e S AoHowewy oanyka y MHgyctpujm 5.0

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
MRO - Mepetbe n perynauumja (MAC), Obase3aH npegmet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnekTpnyHa mepera, MeTpornoruja n uomeagmumHa
CTpy4Ha obnact P P P | AnL

HacraBHuk/un: Ypekap M. MapjaH, BanpeaHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH CnpP Octanu yacosu
4.00 0.00 4.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

YBOA Y HanpefHe TeXHVKE KPUTUYKOT MHXEeHEPCKOr pasmuLurbaka 1 JOHOLWEHa oaflyKa y caBpemMeHnm cuctemmnma MHayctpuje 4.0 n
MHaycTpuje 5.0, ykrbydyjyhn xeypmucTuky oanydmsara, je4HOCTaBHO oapefuBame npuoputeTa, NpUCTyne HagmalumBara, npoLec
aHanuTuuKke xvjepapxuje, MpUMeHy Ha rpyrnHo AoHoLleHe oAanyka, AeTeKunjy MmepeweM napameTtapa npoieca, aHanusy pesynrara
Mepetsa 1 OTKNarake rpellaka n peliasamwe npobnema y MHAYyCTpUjCKMM cUCTeEMMMA y MPaKCK U Ha Ny MecTa, y peariHoM BpeMeHy
Unu Kaga je Bpeme KputuyaH 1 orpaHvyasajyhn napameTtap wnm kaga nocToju KOHTEKCT HEJOBOSbHOr MO3HaBaka CBUX YTULAjHUX
napameTtapa cuctema. CnocobHOCT camocTanHor oAnyyvnBaka, aHanuTUYKM NPUCTyn peluaBakby CNOXeHWxX npobnema, nosHasake
OCHOBHUX pyHAameHaTa n pasnuka MiHgyctpuje 4.0 n MHayctpuje 5.0, AoHOoWweHwe oanyKka y HengearnHum ycrioBruMa ca MarKoMm
nHcbopmaumja, eBanyaunja pesyntata Mepera MynTMCEH30PCKUX CUCTEMA, eTUYKA U MHXKeHepcka NuTaka 1 npobnemn ynotpede AUy
MeTpPONOornj1, MeperMa, NPOLECHOM UHXEHEPCTBY WU UHAYCTPUjU.

Mcxop npeameta

CtyneHTn he 6utn y ctamwy ga: Ob6jacHe ocHoBHe npuHumne UHgycTtpuje 5.0; Ynopeae NHayctpujy 4.0 n 5.0 ca dpokycom Ha amsajH
yCMepeH Ha YoBeKa, eTUKY U OAPXMBOCT; Pasymejy v npoLieHe ynory BeluTadke MHTeNureHumje y yHanpefhewy rbyackor paga, a He y
HEeroBoj 3ameHu; AHanusmpajy npobneme n NnpuMeHe UHTEPAMCLUNIMHAPHO pa3MullIbawe Ha MHAYCTpujcke uHoBaumje; Capahyjy y
TMMOBMMa W pasBujajy pellerba y pasnuiuTum MHAYCTPUjCKUM cekTopuma; byay y ctawy Aa nnaHupajy, onpasaajy v npoueHe oanyke
Ha OCHOBY KOHLienaTa AoHOLeHa ofnyka; Hanpase ncnpasHy knacudukaumjy npobnema v KOHCTpyucake Mofena AOoHOLEeHa oOanyka
y KOHTEKCTY H-eroBe Teopujcke ocHoBe; Pasymejy OCHOBHe KOHLenTe AOHOLIeHa OANnyKa naeHTUdMKoBakeM cutyalmja y kojuma ce
npuMekyjy MeToae oanyunBara, pasymesajyhu csojctea MHayctpuje 5.0; AHanuampajy n npoueHe pasnuunte antepHaTuBe U Ha Kpajy
pohe 0o oanyke, HaKOH cnpoBoherwa aHanu3e oCeTIbMBOCTU KPUTUYHUX acnekaTa npoueca; Pasymejy Teopujy BpeAHOCTM ca BULle
NPOMEHILMBUX 3a MoAenvpare npobnema JoHOLEHa OASyKa Y YCIoBUMa HEVN3BECHOCTU, Of, TEOPUJCKMX A0 MPaKTUYHUX NPUMEHa;
Butn y ctawy Aa cnpoBefe aHanuay BULLEKPUTEPUjYMCKUX oanyka; MpuMeHnTn metoay BULLEKPUTEPUjYMCKOr AOHOLWEHA OAnykKa,
onucaTu NpoLiec, HeroBe NCXode 1 aHanuay oceTrbuBOCTY; IcTpaxuTi AedyKTMBHO MULLIbeHe Kako 61 pasymenu npobneme n kako ux
pewunTy; KpuTuukm aHannsmpaTty antepHaTuBHa peluera; NpuMeHnTH TeXHUKe ucTpaxveara 3a hopMmupame 3akibyyaka y CTBapHOM
CBeTy kako 61 ce npoueHuna cHara gokasa ca pasnuMyuTuM APYLUTBEHUM U TEXHUYKMM dbakTopuma; MpumeHnTn npouece rpynHor
AoHoLeHa oasyka.

Cappxaj npeameta

Teopujcka HacTaBa:

CnpoBohewe cuctemarcke, objekTvBHe aHanv3e npobrnema n nogataka pagn AoHOWeHa 406p0 MHOPMUCAHNX, BUCOKOKBANUTETHUX
oAnyka, npeeasunaxere NHTyMLMje Kako bu ce npencnuTane npeTnocTaske, NPOLEHNNN AOKa3N 1 naeHTUdukoBane NpMcTpacHoOCTM 3a
ecukacaH amsajH, pelaBake npobnema u ynpaerbake pus3numMMa, LWTO Ha Kpajy A4oBoAM A0 6orbux pesynrtarta v ywTeae BpeMeHa y
cnoxeHum npojektuma NHayctpuje 5.0. njarHosa npobnema, pa3Boj antepHaTuea, eBanyauuja, UMnIemMeHTaumja n KOHTUHyupaHe
nospaTHe UHdopmaLmje.

HedvHucare npobnema: JacHo naeHTnduKkoBake OCHOBHOM Npobnema u HeMsBeCHOCTW, a He CaMo CUMMTOMA.

Mpukynrbarwe nHdopmaumja: CuctemaTcko NpUKynIbake peneBaHTHUX Noaartaka u pasMmaTpare BULLECTPYKUX rMmeauwita.
MpenosHaBane npuctpacHocTu: NaeHTndukoBare 1 yonaxabare KOTHUTUBHUX MPUCTPACHOCTU KOje MOTY UCKPUBUTY NPOLIEHY.
O6jekTBHa eBanyauuja: MNpoLeHa anTepHaTMBa 1 NOTEHUMjaNHNX UCXOAA Ha OCHOBY [0Ka3a, @ He CaMo UHTyuuuje.

Jlornyko pe3oHoBatre: [NpumeHa noruke 3a pasBoj NCNpaBHNX, OAOParMBUX peLleHba.

OujarHoctukoBame npobnema: PasymeBarse npasor npobnema.

AHanuanpatse okpyxeta: NpoleHa orpaHuyerba, pecypca 1 KOHTeKcTa.

PasBujane antepHaTuBa: Pa3muwurbame 0 0gpX1MBUM onuujama.

MpoueHa anTepHaTnBa: OgmepaBare NpeaHoCcTU/MaHe, pusnka u KOpucTu.

Kako HanpaButu n3bop pellersa: Mizabepute Hajborby onuujy.

MmnnemeHTaumja: CnpoBohewe oanyke y aerno.

MpoueHa n npunarohaeatse: MNpernen pedyntaTa v npunarohaeame ako je NoTpedHo.

MoborbluaHa peluera: pobycHuju, edrKacHUjU 1 UHOBATUBHW}U AN3ajH.

YwTepa spemeHa: Cmamnyje peBuauje n npepage AoHolereM 6orbux novYeTHnx nsdopa.

MoBepetse 3aMHTEpecoBaHux cTpaHa: [(pagn noBepere AeMOHCTPUpaeM METOAMYKON, paLMoHanHor npucTyna.

Kako HanucaTtu n 06jaBnT1 Hay4YHW pag, C HarnackoM Ha nucake ¥ NpeseHToBake pafoBa 3a Hay4He KoHdepeHuuje, kao n npunpemy
nvcakea 3aBpLUHOr MacTep paja.

JlnpepctBo: HeonxoaHo 3a nHxekepcke nuaepe Aa Bode TMUMOBE U NPOjeKTe.

CaBnafaBatbe BELTUHE pellaBara CroXxeHux npobrnema u goHolwera MHpopMUCcaHnx oanyka ca camonoysaamweM. Mctpaxvsatrse
AeOYKTUBHOT MULWIbewa N MHPOPMaLMOHE MMCMEHOCTU 3a KPUTUYKY NPOLEHY anTepHaTUBHUX pellewa u dpopmupamwe fobpo
aprymeHToBaHuUx 3akrbyyaka. [MpumeHy bajecoBor 3akoHa u pa3maTpake APYLWTBEHUX U TEXHUYKMX hakTopa y npoLeHn Aokasa
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onTUManHux pewera 3a iHayctpujy 5.0 1 kako ce oHa pasnukyjy y ogHocy Ha NHaycTpujy 4.0. MNMpakTMyHO UCKYCTBO ca anatuma 3a
rpynHo OOHOLLIEH€e oAnyKa Kao LWTOo je MaTpuua eBanyauuje kako 61 ce noborsliano konabopaTvBHO pellaBane npobrnema y peanHum
cueHapvjuma.

MpakTnyHa HacTasa:

AHnanunsa npobnema u nojaTtaka paau AoHOLWeHa oAnyka, NpeucnuTuBare NpeTnocTaBky, NpoueHa Aokasa u uaeHtudukaumja
npucTpacHocTu 3a edukacaH gusajH. flepmHncawe npobnema. MNpukynrbawe nHdopmaumja. lNMpenosHaBawe NPUCTPACHOCTU.
O6jekTBHa eBanyauuja. Jlornyko pesoHoBakwe. [lujarHocTukoBawe npobrnema. AHanmanpare okpyxera. PasBujawe antepHaTusa.
MpoueHa anTepHaTuBa. Kako HanpaButu nsbop pewewa. MmnnemeHtauuja. MNMpoueHa n npunarohaeare. MoborbliaHa peluema.
Ywrepa spemeHa. MNoBepete 3anHTepecoBaHux cTpaHa. MNucawe HayyHor paga. Jlugepcteo. PelmaBamwe cnoxeHnx npobnema u
AoHoLeHe MHOPMUCaHMX oanyka. Kputuuka npoueHa anTepHaTUBHUX peluena. MNpumepun bajecosor 3akoHa v npoueHa onTUManHuMx
pewemna 3a MHgyctpujy 5.0. MpynHo AoHolewe oanyka, matpuua esanyauuje, konabopaTtuBHo peluaBare npobnema. MNpakTuyHm
npvmMepu n3 npakce. Workshop npucTtyn cumynaumju peanHux WHXeHepcKnux npumepa u peluaBara npobnema y MHOyCTpUjCKOM
OKpYXeHy.

MeToge n3sohera HacTase

MNpepaeara, nabopaTtopujcke Bex6e, KOHCYNTauuje, UCTPaKMBAYKM pag.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
lMpeameTHU npojekat Oa 50.00 | Ycmenu zeo ucnura JHa 50.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa

1| Gilchrist, A. Industry 4.0 : The Industrial Internet of Things Apress 2016

Industry 5.0: A transformative vision for Europe:
2 [European Commission Governing systemic transformations towards a European Commission 2022
sustainable industry (ESIR Policy Brief No. 3)

3 |Moore, B. N., & Parker, R. Critical Thinking McGraw-Hill 2021

4 | Cecapauh, H. dunosoduja Hayke Beorpaa: Honut 1985

5 [Monoswuh, 3. Kako HanucaTtu 1 o6jaBuTy Hay4yHo Aeno Beorpaa: Akagemcka mucao 2004

6 [Fpybuh-Hewnwy, J1. Pa3Boj n gusajH mawwmHa Hosu Can: dakynrer 2014

TEXHUYKMX HayKa
7 |Papusojesuh, P. TexHuka n gpywTeo Hosn Cap: ®akynrer 2004
TEXHUYKMX Hayka
Avrtificial Intelligence-Driven and Bio-Inspired Control
Strategies for Industrial Robotics: A Systematic
8 |Urrea, C. Review of Trends, Challenges, and Sustainable MDPI AG 2025
Innovations Toward Industry 5.0
Nousala, S., Metcalf, G., & . .

9 Ing, D. (Eds.) Industry 4.0 to Industry 5.0 Springer Nature Singapore 2024
10| Gehlot, A. ‘L‘OORA and loT Networks for Applications in Industry Nova 2020
11|Paul, R., & Elder, L. Critical '_I'hmklng : Tools for Taklng Charge of Your Thg F_oundatlon for Critical 2020

Professional and Personal Life Thinking
12 [Nardi, P. M. Critical Thinking : Tools for Evaluating Research University of California Press 2017
13 |Forte, J. M., & Horvath, C. P. |Critical Thinking Nova Science Publishers, Inc 2011
14 |Rollins, B. V. Critical Thinking Classroom Complete Press 2010
15| Feldman, D. A. Crltlc_al Thinking : Make Strategic Decisions with Axz0 Press 2009
Confidence
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HactaBHu npegmet

OsHaka npegmeta  25.EK681 KomnnemeHTapHe BelTUHE
ECMNB 4
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HacTaBHuk/un: Bajosuh [1. AparaHa, PegoBHu npodecop

MeTkoBmh N. Munuua, OoueHT

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 0.00 1.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

Linre npeameTa je Aa CTyAEHTM CTEKHY XOPU3OHTarnHe BellTMHe noTpebHe 3a ycnewaH paj Ha UCTpaXxvBayknuM NpojekTMa 1 MoAepHoj
WHAOYCTPUjU U Aa ce YNo3Hajy ca oarosapajyivM 3akoHCKUM 1 APYTM perynaTMBaMa W MXOBOM NPUMEHOM Y Hay4YHUM UCTpaxuBarsnmMa
1 MHOYCTPWjW 3aCHOBaHMM Ha BELUTAYKOj MHTENUreHUUjU.

Mcxon npegmeta

Mo ycnewHom 3aBpLueTKy OBOr Kypca, CTyAeHTu he pa3BuTu npodecnoHanHe, eTnyke U KOMyHUKaunoHe komneTeHunje, 6utun
UHopMMNCaHN 1 YMETU fa NPUMEHe peneBaHTHe perynaTopHe OKBMpe, Kao 1 Aa edmkacHO M3BpLUABajy UNu PyKoBOAE NpojekTMma, u
nnaHupajy cBoje Kkapujepe yHyTap pasnuuntmux npoecrmoHanHux oKpyxema.

Cappxaj npegmeta

Teopwujcka HacTaBa:

Kypc ce cacToju oa Hekonuko noceGHUx n MefycobHo KoMNNeMeHTapHUX Moayna yCMepeHUX Ha pasBoj onepaTuBHE U3BPCHOCTU Y
ynpaBrbakby UCTpaxuBarmeM U pagy y CaBpeMeHOM MHOYCTPUJCKOM OKPYXehy 3aCHOBAaHOM Ha BelUTaykoj MHTenureHumnjn. Moayn 1
BelwwTnHe camopasBoja: HanpeaHO TEXHUYKO NMUcare M KOMyHUKaumja, aAMUHUCTPaTUBHE BELLUTVHE, yMpeXxXaBake 1 cTpaTternje passoja
U nnaHupara kapujepe. Mogyn 2 MNMucarwe NpojekTHUX npeanora: naeHTudmkaumnja n nsbop oaroesapajyhux nosmsa, opmupare
KOH30pUuMjyma, nspaga npojekTHux npeanora y3 kopuwherwe obpasaua, nnaHupawe 6yiera. Mogyn 3 Ynpaerbawe npojektuma:
agMVHUCTPATUBHM, (hUHAHCK|CKW, MPpaBHM U OoNepaTuBHM acnekTu peanusaumje npojekata, Agile n Waterfall meTogonoruje, ynpaereame
nogauuma y cknagy ca FAIR npuHuunuma, ctpartervje aucemuHaumje, ekcnnoartauuje n komyHukaumje (DEC). Mogyn 4 MNpaBHu u
perynaTopHu OKBUPW 3a MHAYCTPWjy 3aCHOBaHy Ha BeLUTAyKoj MHTeNUreHumju: 3akoH o 3alTMTU nogaTaka O NMUYHOCTU, 3aKOH O
BelTaykoj nHtenureHumjn, OnwTta ypenba o 3awTtnty nogataka o nuyHoctn (GDPR), AkT o BewTaykoj uHtenureHumnju (Al Act),
MHTEeneKTyanHa cBojuHa, eTuyko noctynawe (IEEE etuukm kog).

MpakTnyHa HacTasa:
MpakTtnyHa n3paga CV-ja, uspaga raHtorpama, npumeHa ogrosapajyhux perynatvea (HNp. 3akoH O 3alTUTU NogaTaka O JIMYHOCTH) Y

KOHKPETHUM CTyAuvjama cryyaja, nucame UaejHOr HaupTa NpojeKTHOr npeasiora, npaga npeasiora KOH3opLUmjyma u byyeTa npojekTHor
npegnora.

MeToge n3sohera HacTase

MpenaBara, Bexbe u roctyjyha npefaBarba CTpyytsaka U3 MHAYCTpUje, perynatuBHUX Tena, akagemcke 3ajeHULLEe U jaBHOT CekTopa.
MpucycTBOBake peneBaHTHUM gorahajuma.

OueHe 3Hawa (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
CrnoxeHu obnuum Bexon Oa 50.00 | [IpakTiYHYU A€0 HCTIUTA - 3a1AIH Jla 50.00
JlutepaTtypa
P.6p. AyTop-un Hacnos N3paBay lopguHa
1|Nicholas, J. M. ?;%jﬁggl'\c’)'g;ageme”t for Business, Engineering, and | o0 Eisevier Ltd., 2008

Advanced Project Management: Best Practices on

2 |Kerzner, H. .
Implementation

New Jersey: John Wiley & Sons | 2004

3| Peny6nuka Cp6uja 3aKkoH o 3aWTUTV NOJATaKa O NNYHOCTH, 3akoH o 3akoHcka perynarusa 2025
BEeLUTaYKoj MHTENUIeHLMjU Penybnuke Cpbuje

4 |IEEE IEEE Policies 7.8 IEEE Code of Ethics IEEE 2020
Legal and Regulatory Documents, Frameworks and EU, https://gdpr-info.eu/,

5|EU o A 2025
Policies https://artificialintelligenceact.eu
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AN

HactaBHu npegmet

OsHaka npegmeta  25.EK682 Ynpasrbawe npojektuma y KT
ECNB 4
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

TenekoMmyHukauuje n obpaga curHana
CTpy4Ha obnact Y ) pan

HactaBHwuk/uu: Atanackosuh P. Mpepapar, Pegosrn npodecop
Ayneanund [. Hophuje, JoueHT

Oymuuh M. Cnasuwa, BanpegHu npodecop

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
2.00 0.00 1.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

CTuuatbe 3Haka 0 OCHOBaMa ynpaBsrbatba NpojekTMa Y MHOPMaLMOHO-KOMYHMUKaLMOHUM TexHonorujama (MKT), opraHusaumoHom,
TEXHUYKOM 1 TEXHOMOLUKOM CMUCHY, yNpasrbake NpoLecMma v akTUBHOCTM Koje Cy Y Be3u ca M3pafoM NpojkeTHe AOoKyMeHTauuje 1
npoLieca Koju cy y Beau ca akTMBHOCTMMa Be3aHUM 3a caMy peanuaauujy npojekTa, 3Haka M3 obnactu kopuiwhera crneuumjanisaoBaHux
cohTBEpPA KOjW Ce KOpUCTE 3a yrpaBrbake NpojekTuMa, ynosHaBame ca BpcTama npojekara.

Mcxop npeameta

CTyaeHT je cnocobaH aa nnaHvpa, opraHuayje u npatn MKT npojekte, npumeryje metoae armnHor un

TpagvuMOoHanHor ynpasrbaka NpojekTuMa, npoLerbyje pusnke 1 pecypce, kao U aa emkacHo BOAM TUMOBE

y NpojekTuma pasnuuuTe crnoxeHoctn. CTuuarme TEOPUJCKMX U NPaKTUYHUX 3aHaka U BelTnHa y obnactu ynpasrbakba npojektuma y
OpraH13aLnoHOM, TEXHUYKOM U TEXHOMOLIKOM CMUCHY, 0By4eHCOT 3a paj Ha cneuujanus3oBaHUm codTBEpUMa Koju ce Kopucte npu
peanu3aumju 1 npahewy npojekata. Hactasa n Bexbe npunaroheHun ctygeHTMMa genapTmMaHa 3a enekTpotexHuky ®TH-a.

Cappxaj npegmeta

Teopwujcka HacTaBa: LinrbeBun 1 3agaum npojekaTta. 3Hayaj ynpaBrbara NpojekoTM y u3paamn npojekTHe AOKyMeHTauumje 1 peanusaumjy
npojekarta y onwTpem n nocebHom cmucny. lNojam n BpcTe npojekTa. LLTa je npojekaT. Koje cy AeduHnumje npojekaTata n kakse BpcTe
npojekata nocTtoje.llita nogpasymesa wupa geduHuumnja npojekta. Koje cy 3ajeqHuyke kapakTepucTuke npojekara. LLta cy oCHOBHU
LUuIbeBm NpojekaTa y opraHM3aLMoHOM, TEXHOMOLIKOM U TEXHUYKOM cmucnhy. LLiTa cy TpOLKOBM NpojeKTa v koja BpcTa TPOLUKOBA MOCTOjU
y hasn n3page npojekara u nssoherwa Hekor npojekta. [Noctojehn opraHM3aLUMoHM KOHLENTU Be3aHW 3a yrpaBrbake NpojekToM. Pa3Boj
N OCHOBHE KapaKTepuCTMKe OpraHn3aLmnoHNX KOHLEenTa 3a ynpasrbame npojektom. OpraHnm3aunoHy TUNOBM Be3aHu 3a ynpasrbake
npojekTMMa. Ynpasrbake fbyACKMM pecypcuma y npojkeTy - OHCOBE, ynpaBrbake pU3mMKoM NnpojekTa -oCcHoBe. YNpaBrbawe npomeHama
y npojekTy. MNocTojehn koHUEeNnTn ynpasrbaka NpojekTMmMa y TEXHUYKOM M TEeXHOMOLIKOM cmuchy. MNnaHvpanwe peanvsauuje npojekra:
nnaHupawe BpemeHa noTpebHor 3a peanv3auujy npojekta y opraHM3auMoHOM, TEXHUYKOM M TEXHOMOLLKOM cMUchy (ca npumepuma y
obnacTu caobpahaja u UHPaACTPyKType), NNaHMpamwe pecypca 3a U3BpLUEHE NpojekTa ( Y TEXHUYKOM M TEXHOIOLKOM cMuchy (ca
npumepuma y obnactu caobpahaja n nHppacTpykType), nanHvparwe TPOLLKOBa MpojeKkTa.

MpakTnuHa HacTaea: NMpahewe 1 KOHTpona peanusauuje npojekta. MeTode n TexXHUKe Koje ce KopuTe npu ynpasrbaky NpojekTuma.
mpexHu nnaH, MM metopa (LIPUTULAT MATX METXOA), MEPTX meTtoaa , MNocebHo 3a cBaky rpyny cTyaeHaTa npuknagHvi npuMepu
Be3aHW 3a ynpaBrbake npojekTuma y3 AedrHncaHe akTMBHOCTM, pecypce n notpebHo Bpeme, y3 npumeHy codteepa MuupocodT
npojeur.

MeToge n3Bohera HacTaBe

I'Ipe,anaH:a n Bexbe, n3paga ceMmmnHapckor paga u yCMeMHU U nMcMeHun oeo ncnuta.Bexbe CYy payyHapcke n nasoge ce y y4ymoHmuama
onpemMrbeHnUM padyHapuma.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
MpucycTBo Ha NpeaaBakUma Oa 5.00 HMCM(?HH 10 UCIHTA - KOMOMHOBAHH 3a1alli U Tla 20.00
MpucycTBO Ha BexBama Ja 5.00 |eoPHa
Cemanapckn pan lla 20.00 VcMeHu ieo ucnura Jla 50.00
JlutepaTypa
P.6p. AyTop-n Hacnos M3paBay [oguHa

1 |Burke, R. Project Management Planing and Control Ques Wiley 2000

2 |Belbin, R. M. Beyond The Team Oxford: Butterworth-Heinemann | 2000

3 [Burke, R. Project Management Planing and Control Ques Wiley 1988

4 (Bradley, K. A Practical Handbook Oxford: Buterworth-Heinmann 1993
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HactaBHu npegmet

OsHaka npeamera  25.EM600 MawumHcko yyerwe y MoT TexHonorvjama
ECMNB 7
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Z:S/ ::;/‘L%iaycn:emmuka O[IHOCHO EnekTpoHmka
HacraBHuk/uu: Mesen [. BaH, PegoBHu npodecop
Bpoj yacoBa akTMBHe HacTaBe
Teopujcka HacTaBa Bexbe OOH ChpP OcTtanu Yyacosu
3.00 0.00 3.00 0.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

lMpeomeT yno3Haje cTyaeHTe ca OCHOBaMa NpojekToBakwa U kopulherwa anropyutama MalUMHCKOT U AyOOKOr MaLUMHCKOr yyera y
obnactuma koje kopucte NoT TexHonoruje. CTyaeHTn he HayuMTy Kako Aa npaBunHo ogabepy anroputam 3a MaLUMHCKO Mnu Ay6oko
MaLLMHCKO y4ekse Y 3aBUCHOCTY Of UurbHe annukaumje. KrbyyHy npeaycrnos npeacTaBrba pa3dyMeBake yHKUMoHUcarwa n MoryhHocTu
ypehaja koju ce kopucte y obnactu loT TexHonoruja (Hnp. Arduino Nano 33 BLE, RPi Zero, nta.), a koju cy no npasuny ca orpaHu4eHnm
pecypcyMa U HUCKUM nepdopmMaHcama no nuTaky NpoLecopcke cHare, BennyimHe memopuje n cn. CTyaeHTn he Takohe HayunTu Kako ce
oproeapajyhv anroputMu MalLMHCKOT yYera peanuayjy, UMnnemeHTupajy u npumetrsyjy y loT cuctemmuma (embedded loT systems),
ofHocHo yHyTap T3B. Edge Al cuctema. [leo npeameta 6uhe nocseheH n HanpegHUM TeMaMa NpYMeHe MaLUMHCKOT yYera Ha OBakBUM
cMcTeMMMa: KpMNTo3alTuTa, AeTekunja aHomanuja u cajbep Hanaga, AncTpubympaHo n konabopaTusBHO yyere.bpa3oBama

Mcxon npegmeta

HakoH 3aBplueTka oBor Kypca ctyaeHTn he 6utn cnocobru ga: - Pasymejy cTpykTypy, pyHKUMjY N HAUnH DYHKLUMOHNCaHa yrpaheHmx
enekTpoHckux loT cuctema; - Pasnukyjy BpCTe 1 NO3Hajy KapakTepucTuke n MoryRHOCTU NpuMeHe anroputama MalluMHCKor, Ay6okor,
AncTpnbyunpaHor u konabopaTuBHOT yyerba Koje Mory Aa ce NpuMeHe y okBupy yrpaheHux enektpoHckux loT cuctema; - Ogabepy unm
Yak 1 pasBujy onTMManHe anroputMe MalMHCKOr, AY6OKO MalIMHCKOr, AUCTpMBymMpaHor nnu konabopaTuBHOI MaLLUMHCKOT yYera y
cknagy ca 3axTeBuMMa UurbHe annvikauuje; - mnnemeHTupajy ogabpaHu anroputam Ha ogrosapajyhoj nnatdopmu koja kopuctu loT
TexHonoruvjy; - TecTupajy n aHanuaupajy pesyntate paja anroputMma Ha oaroBapajyhoj xapgBepckoj nnatdopmu koja he 6uTu
kopuwheHa y uMIrbHOj annukauujum.

Cappxaj npegmeta

Teopujcka HacTasa: - XapaBepcke nnatdopme Koje ce kopucte y yrpafleHum enektpoHckum loT cuctemuma - Anroputmn n Mogenm
MaLLMHCKOT 1 AyOOKOr MalLUMHCKOT y4eHa Koju Mory Aa ce npumeHe Ha yrpaheHum enektpoHckum loT cuctemmnma (embedded loT
systems), ogHoCcHO yHyTap Tako3BaHux “Edge Al” cuctema - JuctpubympaHo u konabopaTuUBHO ydyerwe - Anatu 3a TpeHupawe u
UMNNeMeHTaumnjy modena MalnHCKOT yYerwa npunarofleHn nnatdopmama ca orpaHudeHnm pecypcuma: TensorFlow Lite n Google
toolkit - MeToge onTuMnsauuje Kawmewa, NOTPOLLIHE eHepruje, Mogena n BenuynHe koga y meMmopuju - Pasnuunte npumeHe
anroputamMa MalUMHCKOT yyerba y yrpafeHum enekTpoHckum loT cuctemmuma HanpegHe Teme: npyMeHa anroputaMa MallMHCKOT yyerba
y okBupy yrpafeHux loT cuctema koju ce 6aBe npobrnemmma KpuMnTo 3awTuTe, AeTekunje aHomarnuja, cajbep Hanaga, npumeHa 6nokyejH
TexHonorunja n ap. MpaktnyHa HacTasa: PadyyHapcke n nabopaTtopujcke Bexbe Koje npaTe 0Baj Kypc Cy OCMULLIbEHE Ha Takas HauuH ga
KpO3 npakTuyaH pag ca noctojehum codTBepckum anatuma, anu u ca ogrosapajyhum xapasepckum nnatdopmama orpaHudeHnx
pecypca unycTpyjy cBe Teopujcke koHuenTe koju he 6utn obpahmBaHu Ha npegaBawmMa. Y TOM CMUCHY je nnaHupaH ogpeheHu ckyn
BeXbu: - Peanusauuja cBux nojeanHayvHnX Kopaka Toka npojekToBaka y pagy ca anroputmuma gybokor yyewa (nocTaBka Luiba,
npuKynrbakwe CKyna nopartaka, NpojekToBake MoAena apxuTekType, TpeHupakwe mogena, KoHBepauja mojena, UMnieMeHTauuja
mMozerna Ha ogabpaHy nnatopmy 1 eBanyalmja) Ha KOHKPETHOM MpuMepy LMribHe annukauuje - Bexbe n3 peanvsaunje KOHKPETHUX
LUIbHUX annukauuja (getekumja nokpeta/ocobe/nuua/npegmeTal/peyn, knacudmkaumja objekata, npenosHaeawe Undapa/bpojea/nmua
u cn.) Ha oaroBapajyhum nnatgopmama ca orpaHudeHum pecypcuma (Arduino 33 BLE Sense, Sparkfun Edge, ESP32, RPi Zero v ap.)
HeusocTtaBHu Aeo npeameTa je camocTanHu CTYAEeHTCKV npojekart, koju he o cBakor CTyAeHTa 3axTeBaTu Aa UMNIEHTUpa KOHKpeTaH
anroputam 3a gaTtu yrpaheHn enekTpoHcku 10T cucTeM 1 LUMIbHY annukauujy.

MeToge n3sohera HacTase

MpenaBarba ce ussoae y3 PowerPoint npeseHTauuje. MpaheHa cy pavyHapckuM n nabopaTopujckum Bexbama y JlabopaTopuju 3a
MUKponpouecopcke v nporpamabunHe cucteme Ha ®TH. KoHncynTauuje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
MpeameTHU npojekat Oa 50.00 | Teopujcku neo ucnuTa Ja 50.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa

Bykobparoeuh, /1., Hoeu Cag: ®akyntet

1 |Fapgawesuh, I'., Bajosuh, 1., | BexunyHe ceHsopcke Mpexe y loT npumeHama 2020
‘ TEXHUYKMX HayKa
& Bojosuh, XK.
2 |Marchisio, A., & Shafique, M. | Eneray Efficiency and Robustness of Advanced Taylor & Francis 2025

Machine Learning Architectures
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JlutepaTypa
P.6p. AyTop-n Hacnos M3pasay FoaunHa
Morik, K., Rahnenfiihrer, J., & [Machine Learning under Resource Constraints -
8 Wietfeld, C. Applications De Gruyter 2023
4 [Aggarwal, C. C. Neural Networks and Deep Learning Springer 2018
5| Gori, M. Machine Learning, A Constraint-Based Approach Elsevier Ltd. (via Kobson) 2018
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HacTtaBHu npegmeTt
OsHaka npegmeta  25.EMP523

anMeHa MaLWNHCKOr y4eHa Yy MUKpOpavYyHapCKMM cuMctemMmmMma

ECMNB 7

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO EnexrpoHuka

CTpy4Ha obnact

HacraBHuk/uu: Batunuh . BpaHnucnas, JoueHT

Pajc M. Bnagnmup, PegosHu npodecop

Joxa B. AHa, Hay4Hu capagHuk

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
3.00 0.00 3.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Huje notpebaH nocebaH ycrnoB 3a cnyluame npeaMera.

Linre npeagmeTa

Lurs npegmeTa je fa CTYAEHTU CTEKHY OCHOBHA 3Hara 13 061acTy MaLLMHCKOT y4Yerba U HEeYPOHCKUX Mpexa, ca NoceGHUM Harnackom
Ha HUXOBY NpUMeHy Yy yrpahieHum cuctemmma. CtyaeHTn he pasymeTtu npuHumne obyke v u3BpluaBaka mMoaena, orpaHuyewa
xapABepa MUKPOKOHTporepa v NocTynke onTuMu3aumnje Modena 3a pearnHoBPEMEHCKY NPUMEHY.

Mcxon npegmeta

Mo ycnewHo caBnagaHoMm npeamMeTy cTyaeHT he 6uTtn y ctamwy Aa:

1. OBjacHy OCHOBHe KOHLIeNTe MaLLMHCKOT y4eha U pasnnky y OAHOCY Ha KNacu4HO nporpammparse.

2. Knacudwmkyje Tvnose ML npucTyna (HagrnegaHo, HeHaarneaaHo, ojaqyaHo yyeHe).

3. Onuwue CTPyKTypy M NPUHLMN paga OCHOBHUX TUMNOBa HeypoHckux mpexa (MLP, CNN, RNN).

4. AHanuaupa xapaBepcka orpaHnyera yrpafjeHnx cuctema u notpebe 3a kBaHTOBaHMM MofernumMa.

5. MNpumeHn anaTe 3a koHBEP3UWjy 1 onTuMmusauujy MJ1 mogena 3a mukpokoHTponepe (Hnp. TensorFlow Lite, X-CUBE-AI).

6. imnnemeHTupa jegHOCTaBaH MoAEN MaLUMHCKOT yyera Ha STM32 MUKpOKOHTpOnepy 1 nsseae UH@EepeHLmnjy y pearnHoM BpeMeHy.

7. MNpojekTyje jegHocTaBaH cucTeMm ,ceHzop—obpaga—mMHdepeHUMja—peakumja“ Ha OCHOBY AaTor npumepa.n obpasoBara

Cappxaj npeameta

Teopwujcka HacTaBa:

YBOA Yy MalMHCKO yyene: OcHoBHM nojmosu ML 1 Al; pa3nuka y ogHOCy Ha Knacuy4Ho nporpamuparse. HagrnegaHo, HeHaarnegaHo un
ojayaHo y4yewe; Obnactu npumeHe ML-a y nHaycTpuju, MeanumnHn n nameTHum ypefajuma; OCHOBE HEYPOHCKMX Mpexa;

Perceptron n myntucnojuu perceptron (MLP); KonBonytusHe HeypoHcke mpexe (CNN); PekypeHTHe mpexe (RNN/LSTM) — onunoHo;
AkTBaumoHe dyHKuMje, DyHKLMje rydutka n OCHOBHW NMpUHLMNM onTumusaumje; ML y MukpopadyHapckum cuctemuma: OrpaHuyersa
mukpokoHTponepa (RAM, Flash, npouecopcka moh); Pasnuka nsmehy cloud inference n edge inference; MNoTtpeba 3a manum,
ONTUMU3OBAHMM W KBaHTOBaHMM Mogenuma; AnaTtn n oopmatm mogena: TensorFlow Lite n copmar .tflite; X-CUBE-Al u CMSIS-NN
(ARM) — moryhHoCTK 1 orpaHuyema; lMopefewe anaTta y koHTekcTy STM32 okpyxewa. KsaHToBawe u onTumusaumnja mogena:
KeaHTOBare TexuHa u aktuBaumja (float32 » int8); YTuuaj ksaHTOBara Ha MemMopujy, 6p3uHy n TauHocT; Anatu 3a ontumusauujy (TF
Lite Converter). MHdepeHumnja Ha ypehajy: Mojam nHdepeHuuje; pasnuka inference vs. training; CTpykTypa nogaTaka (TeH3opu,
6adepun) n notpebHmn pecypcn; OCHOBHM TOK MHpepeHunje Ha MUKPOKOHTPOMEpY;

MpakTuyHa HacTasa:

Peanusauuja cuctema y npakcu: ApxuTtektypa ,ceH3op — npegobpaga — ML inference — ognyka — peakuuja®; Mpumep nMmnnemeHtauuje
Ha STM32 MUKpOKOHTpONepy (akBu3uumja ca ceHsopa, Npunpema nogaTtaka, No3vB Moaena, npvkas pesyntara); lpakTuyHu n3as3oBu:
orpaHuyena 6p3vHe, memopuje n ctabunHocTu ypehaja.

MeToge n3sohera HacTase

HactaBa ce n3Boau Kpo3 npefasarba 1 Bex6be y Tpajamy of jefHor cemecTpa.
Teopujcka HacTaBa obyxBaTa 3 4aca npefaBawa HeerbHO, Y3 AeMOHCTpauUujy KoHLenaTa MallUHCKOT YYera, aHanM3a moaena u
npvkas npumepa npumeHe y yrpahjeHum cucremmma.

Bexbe ce oapxaBajy 3 yaca HeferbHO 1 obyxBaTajy npakTuyaH pag Ha padyHapuma u pa3BOjHUM CUCTEMMMA, UMNTIEMEHTaUN]y
anroputama, pag ca anatuma kao wro cy TensorFlow Lite n X-CUBE-AI, kao n nspagy KoHKpeTHUX npumepa nHdepeHumnje Ha STM32
MWUKPOKOHTpOMepy.

HacTaBa ce peanu3yje kpo3:
— cpoHTanHa npeaaBatsa,
— padyHapcke nabopartopujcke Bex6e,
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— AEMOHCTpaTMBHE NpuMepe,
— caMocTariHe MUHU-TIPOjeKTe CTyAeHaTa.

YkynaH 6poj ECINB 6opoBa 3a npegmer je 7 ECIB.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
OpbpareHe nabopaTopujcke Bexbe Ha 30.00 | Teopujcku aeo ucmuTa Ja 30.00
IIpe3eHTauuja u 3aBpiIHa oA0paHa MpojeKTa Ja 40.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa

Shalev-Shwartz, S., & Ben-  [Understanding Machine Learning: From Theory to
David, S. Algorithms

N

Cambridge University Press 2014

N

Bishop, C. M. Pattern Recognition and Machine Learning New York: Springer 2006
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HactaBHu npegmet

Oshaa npeavera  25.EM612 HanpeuHe TEXHMKE MaALUMHCKOTI y4eHa y embenen cmcremmma

ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO E
NEeKTPOHMKa
CTpy4Ha obnact
HactaBHwuk/uu: Camapuuh M. HaTtawa, BanpegHn npodecop

HayTtosuh b. Ctanuwa, BaHpeaHu npodecop

Ctpyxapuk J. Pactucnas, PegosHu npodecop

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
2.00 0.00 3.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

Lure npegmMeTa je Aa cTyaeHTV caBnaaajy Mogene Ay6okor yyewa, NPUHUMNE U anroputMcke OCHOBe Ay6OKor yyetsa, y3 npumeHy
mofena y embefen cucteMmma M y3 AetarbaH npernes caBpeMeHux TenaeHuuja y obnactu.

Mcxop npeameta

CTyneHTM Koju ycneluHo caBnafajy rpaauneo kypca 6uhe ocnocobrbeHun fa pasymejy npuHumne gy6okor yyersa, npumetbyjy moaerne y
embeneq cuctemMmma, npaTe M KPUTUYKM aHanuaupajy caBpeMeHy Hay4Ho-CTPyYHy nuTepaTypy M3 obnactu, kao U ga passwujajy u
UMNIeMeHTUpajy anropuTMe AyGOKor yyewa onTuMu3oBaHe 3a embenes nnatdopme.

Cappxaj npegmeta

Teopujcka HacTaBa: YBog y Oy60Ko ydene. HeypoHcke Mpexe 3acHoBaHe Ha nepuentpoHuMa. MogenoBake cekBeHUU Ay6okum
yyeneM. PekypeHTHe HeypoHcke mpexe (engl. Reccurent Neural Networks, RNN). BPTT anroputam. LSTM. Fully Convolution Networks
(FCNs). ly6oko reHepaTuBHO mMogenoBawe. [eHepaTMBHO MoaenoBakwe. Mogenu ca nateHTHUM Bapujabnama. AyToeHKkodepu.
Bapujaunonu aytoeHkogepu (engl. Variational Autoencoders, VAEs). l'eHepaTuBHe aaBep3apHe mpexe (engl. Generative Adversarial
Networks). CycleGANs. [ly6oko nogpxaHo yyewe (engl. Deep Reinforcement Learning). Anroputmun 3a gy60Ko NogpxaHo y4yehe.
lly6oke Q mpexe. TpaHcchopmepu 1 Benuku jeandkn mopenu (engl. Large Language models). Audysnonn mopenu. Menepatnehn Al
cuctemMn. ETUYKM acnekTn MalLMHCKOT yyera.

MpakTnyHa HacTaBa: TpeHMpake HEYPOHCKMX Mpexa: onTMMu3aumja Kpo3 nponarauujy rpelike, aganTUBHO yyere, MeToae
perynapusauuje. TexHuke KoMrnpecuje Mogena 3a umnnemeHTauujy Ha embeaen nnatcdopmu. MNpumeHa u orpaHndersa RNN mpexa 3a
ypehaje ca orpaHnyeHnm pecypcuma. Self-attention mexaHmnsam-yBoa. Yuere self-attention mexaHnama nomohy HeypoHCKMX Mpexa.
[y6oka padvyHapcka Bu3unja. MisgBajare kapakTepucTuka kopuwherwem koHBonyumnje. KoHBonyunoHe HeypoHcke mpexe (engl.
Convolution Neural Networks). MNpumeHa KOHBONYLMOHUX HEYPOHCKNX Mpexa y embeaen cuctemuma. R-CNN. TpeHuparwse GAN mpexa.

MpumeHa GAN mpexa. MpumeHa ay6Gokor noapxaHor yyerwa. AABep3apHU Hanaau Ha HeypoHcke mpexe. OrpaHuyera HeypOHCKMX
mMpexa.

MeToge n3sohera HacTase

MpenaBama. AyamTopHe Bexbe. PadyHapcke Bexbe. JlabopaTtopujcke Bexbe. KoHcynTauuje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese O6aBe3Ha | [MoeHa 3aBpLIHK UCTIUT O06ases3na | Iloena
lMpeameTHU npojekat Oa 50.00 | 3aBpimHM HCIUT Ja 50.00
JlutepaTypa

P.6p. AyTop-un Hacnos N3paBay lopguHa
1 [Bishop, C. M. Pattern Recognition and Machine Learning New York: Springer 2006
2 | Chollet. F. Deep learning with Python Manning Publications 2017
3 ggss\fmgﬁw’x’. I, Bengo, Y., & Deep Learning Cambridge: MIT Press 2016
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HactaBHu npegmet

OsHaka npeameTta  25.EM533 EMI n EMC y enekTpoHuum
ECMNB 6
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet

E10 - EHepreTuka, enekTpoHuka un TenekomyHukauuje (MAC), ObaBesaH npeamet

Y3a Hay4Ha, yMEeTHMYKa OJHOCHO

EnexTpoHuka
CTpy4Ha obnact

HactaBHwuk/uu: HNamrwanosuh C. MupjaHa, PegosHu npodbecop

Babkosuh b. KanmaH, BaHpegHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 1.00 2.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CTuuake TeopeTCKUX M MpaKTUYHUX 3Haka M3 obnacTu enekTpomarHeTcke MHTepdepeHumje (EMWN) n enektpomarHetcke
komnatubunHoctu (EML)

Mcxon npegmeta

CnocoBHOCT NpojekToBaka MUKPOETEKTPOHCKMX Koma u cuctema nMyHux Ha EMA

Cappxaj npegmeTa

Teopwujcka HacTaBa: V3Bopy 1 HauvHW NpoCTUpaka enekTpoMarHeTcke nHTepdepeHumje (HUCKOMPEKBEHTHA eNekTpUYHa N MarHeTcka
nosba, aTMocdepcka npaxteta, NpenasHy NpoLecn Npu ykrbyyveawy ypehaja, enekTpocTaTuyko npaxwemse...). NMpakTuyHn npumepn
npuMeHe cTaHAapAa Be3aHux 3a enekrpomarHeTcky nHtepdepenumjy (EMI) n enektpomarHetcky komnatméuntioct (EMC). Konuent
EMI/EMC 3awTuTte y caBpeMeHuM mHTerpucaHum konmma. ESD (Electrostatic discharge) sawTtuta. KomnoHeHTe 3a 3awTtuty
(oTnopHWLK, KOHAEH3aTopuW, MHAYKTOpW). Bapuctopu. ®eputn. Puntpu 3a n3sBope Hanajara. Oknanamwe. Y3emrounsawe. MpuHumnnm
npojektoBawa ypehaja n cuctema uMmyHmx Ha EMI. [InsajH wrtamnaHnx nnoya umyHmx Ha EMI.

MpakTuyHa HactaBa: Cumynaumja paga pasnuuuMTux untapa u KOMNoHeHTH 3a 3awTuty og EMI. OgpehuBarbe yHeTux rybutaka.
TexHuke mepera EMLL. Mepere enekTpuyHOr n merHeTckor 6nmckor nora. Mepere KOHAYKTUBHUX CMeThW. [prMepun npojekToBara
ypehaja n cuctema umyHux Ha EMW.

MeToge n3Bohera HacTaBe

MpepaBama; padyHapcke Bexbe; nabopaTopujcke Bexbe; koHcynTauuje.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGage3na | Iloena
lMpeameTHU npojekat Oa 30.00 | [TpakTu4HU feo ucnuTa - 3a1auu JHa 30.00
Tect Oa 40.00
IutepaTtypa

P.6p. AyTop-n Hacnos N3paBay lopguHa
1 [Mardiguian, M. EMI Troubleshooting Techniques McGraw-Hill 2000
2 |Paul, C.R. Introduction to Electromagnetic Compatibility Hoboken: Wiley Interscience 2006
3 |Williams, T. EMC for Product Designers, 4th ed. Newnes, Oxford 2007
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HactaBHu npegmet

Oshaxa npeaviera  25.EM611 AJ'IFOpI/ITMI/I Y NpojeKkToBaky AUTUTaINTHUX KOJ1a BUCOKOI CTEeneHa

ECMB 6 MHTErpauuje
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yxa Hay4Ha, yMeTHUYKa OAHOCHO T .
eopujcka eneKkTpoTexHMKa
CTpy4Ha obnact
HactaBHwuk/uu: HayTtosuh b. Ctanuwa, BanpeaHu npodecop

Camapuuh M. HaTawa, BaHpeaHu npodecop

Bpoj yacoBa akTuMBHe HacTaBe

Teopujcka HacTaBa Bexbe OOH CnpP Ocranu yacosu
2.00 0.00 3.00 0.00 0.00
[MpegmeTn npegycnosu Hema

Ycnos: Hema

Linre npegmeTta

CaBpemeHnu nporpamcku anatn (CAD/CAE tools) 3a aytomaTusaumjy npojektoBamwa M umnnemeHTauuje aurutantux VLSI kona y
NOTMYHOCTW NOYMBajy Ha afleKBaTHUM CTPYKTypama rnogaraka Koju onucyjy xapasep y ogpeheHoj asn npojekToBara, kao 1 Ha 6pojHUM
anropMTMUMa Koju ce KOpucTe 3a peluaBakwe npobnema of nHtepeca. Linrb osor kypca je ga dopmanHo geduHule n npeacrasu
HajBaxHwuje npobneme y uuknycy npojektosara VLS| kona, kao n fa npeacrasn anroputamcke NOCTyMNKe HUXOBOr pellaBaha.

Mcxon npegmeta

-Yno3HaBame ca anropuTMmma Koju ce kopucte y front-end cdasu npojektoBara aurutanHux VLS| kona,
-YnosHaBare ca OCHOBHVMM anroputMrMMa Koju ce kopucTe y hopMarnHoj Bepudukaumju gurntanHux kona,
-YnosHaBare ca anroputMmmMa Koju ce kopucte y back-end (physical design) dasu nmnnemerTaumje VLSI kona,
-Yno3HaBam-€e ca anropMTaMcKMm KOHTEKCTOM npobnema Koju ce jaBrbajy y LmMKIycy npojektoBana VLS| kona.

Cappxaj npegmeta

Teopujcka HacTaBa: 'pacdoBckm npobnemu koju ce jaBrbajy y npojektoBawy VLS| kona n onwTe metode 3a KOMOBUHATOPHY
onTUMuU3aumjy koje cy og UHTepeca y pellaBanwy npobnema npojektoBawa VLS| kona (back-tracking, branch&bound, dynamic
programming, integer linear programming, metaheuristics). Anroputmun koju ce kopucte y front-end ¢asun npojektoBarwa guruTanHmx
Kona (noruyka cuHTesa: anroputMu Hag GuHapHum Agunjarpamuma oanyyvsawa (BDDs), anroputmu 3a pelwaBakwe npobnema
3apgoBorbuBoctu bynose opmyne (SAT-solvers); cumynauuja, popmanHa Bepudukaumja (6asmpaHa Ha ROBDD, orpaHuyeHa nposepa
mogena (BMC) 6a3vpana Ha pewwaBaynma SAT npobnema); cuHTE3a BUCOKOr HMBOA: anroputMu 3a peluasake allocation, asignment n
sheduling npo6bnema). Anroputmu koju ce kopucte y back-end (physical design) dasn nmnnementaumje VLSI kona (floorplaning,
placement, partitioning, clustering, global&detailed routing, over-the-cell routing, via minimization, layout compaction, clock&power
routing, pin assignment).

MpakTnyHa HacTaBa: cBaka Tema onucaHa y geny Cagpxaj npegmeTa nog ctaBkoMm Teopwujcka HacTaBa (MeToa nssohera HacTaBe je
ABovac npefasara) je npaheHa aAsovacom lNpakTnyHe HacTaBe (MeTof u3Bohera HacTaBe Cy padyHapcke Bexbe), rae ce pasmartpaHu
anroputam UMMNIeEMeHTUpa 1 NprYMekbyje y peluaBaky UHXerwepckor npobnema o uHTepeca y ausajHy BIICU kona. CtyaeHTuma ce
NpBO MpPE3eHTyje anropuTamcku peLleH npumep, HaKoH Yera OHU caMOCTarHO pellaBajy Ha pavyHapy HOB cpofaH npobnem
KopulwherweM pasmaTpaHor anroputMa.

MeToge n3Bohera HacTaBe

MeTone usBoherwa HacTaBe ce MoOry nogenuTu Ha TEOpUjCcKy HacTaBy (MpeadaBaka), MPakTUYHY HacTaBy (padyHapcke Bex6e) u
KoHcynTaumje. Teopujcka HacTaBa: cBaka Tema onucaHa y aeny Caapxaj npeamerta nog ctaBkoMm Teopujcka HacTaBa (MeTod u3Bohena
HacTaBe je ABoYac nNpefaBaa) ce Npe3eHTyje CTyAeHTMMa (KOHTEKCT, MCTopujaT U NpuMapHU U3BOpM Y nNuTepaTypu, knacudukaumja u
TexuHa npobnema, nceyaokon anroputma, NnpuMep NporpamcKor Koaa, AOMEH MHXeHepcke NpMMeHe, Aarba nurepaTypa 3a OHe Koju
Xene fa casHajy Bue o gatom npobnemy n anroputmy). MNpakTuyHa HacTaBa: cBaka Tema obpaheHa Ha Teopujckoj HacTaBu je NpaheHa
npakTUYHOM HacTaBoM (MeTof u3Bohewa HacTaBe cy pavyHapcke Bexbe), rae ce pasmaTtpaHu npobnem pellaBa anropuTamcKu.
CTyaeHTMa ce NMpBO Mpe3eHTyje anroputaMckin peLleH NprYMep, HakoH Yera OHU CamMOCTarlHO pellaBajy Ha payyHapy HOBe CPOAHe
MHCTaHLue npobnema kopuwherwem pasmaTpaHor anropmMtma.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
OpbpareHe padyyHapcke Bexbe Ha 20.00 | 3aBpuran ucrUT Na 70.00
MpucycTBO Ha payyHapckum Bexbama Ha 10.00
IlutepaTtypa

P.6p. AyTop-n Hacnos M3paBay lognHa
1|Kyu Lim, S. iLatlgtimC:tliEr:Oblems in VLSI Physical Design Springer 2008
2 | Sherwani, N. A. Algorithms for VLSI Physical Design Automation Springer 1998
3 [Gerez, S. H. Algorithms for VLSI Design Automation John Wiley & Sons 1998
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CTpyyHa npakca

OsHaka npegmeta  25.E1SPML Cprq Ha npakca - neTwu

ECMNB 4

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
EnektpuyHa Mepetsa, meTporiorsja u buomeauumHa
EnekTtpoeHepreTuka

Yxa Hay4Ha, yMeTH1YKa OOQHOCHO EnekTpoHuka

CTpy4Ha obnact EHepreTcka eneKkTpoHuka, MalumHe, NoroHn 1 0BHOBIBMBY U3BOPU ENEKTPUYHE eHepruje

TenekomyHukaumje n obpapa curHana
Teopujcka enekTpoTexHuka

HacTtaBHuk/uu:
Bpoj yacoBa akTuBHe HacTaBe
Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
0.00 0.00 0.00 0.00 6.00
MpenmeTn npegycnosu Hema

Ycnos: [pegycnos 3a npahewe npegmeTa je nsgaTta NnoTBpAa O pajy Ha npakcu, ca cTpaHe npegyseva Unu UHCTUTYLMje U ca CTpaHe
cakynteta. OBOM NoTBpAOM ce yTBphyje pagHO MeCcTo KaHaugaTa, o4roBopHO nuue koje he NnpatuTu Heros pag U BPEMEHCKU OKBUP
pafa Ha npakcu.

Linre npegmeTa

CTuuate HenocpefHWX casHatba o (PyHKLUMOHWCAtbY U opraHu3aumnju npegyseha u MHCTUTYUMja koje ce 6aBe NOCNOBMMA Y OKBUPY
CTpyKe 3a KOjy ce CTyAeHT ocrnocobrbaBa u MoryhHOCTMMA NpYMeHe NPeTXOAHO CTEYEHUX 3HaHba y Npakcy.

Mcxon npegmeta

OcnocobrbaBame CTyeHTa 3a MPUMEHY NPETXOAHO CTEUYEHWX TEOPUJCKMX U CTPYYHMX 3HaHa 3a peluaBatbe KOHKPETHUX NPaKTUYHUX
WHXUHePCKUX npobnema y okBupy usabpaHor npegyseha unu MHCTUTYLUje. YNo3HaBawe CTy[eHTa ca AenaTtHocTuma usabpaHor
npeayseha unm MHCTUTYyUMje, HAYMHOM MOCMOBabA YNPABIbakEM M MECTOM U YIIOTOM MHXKEHEepa y HhUXOBUM OpraHvM3aunoHUM
CTpyKTypama.

Cappxaj npegmeta

dopmupa ce 3a ceakor kaHaugarta nocebHo, y JOroBOpY ca PyKOBOACTBOM npedy3eha wrnv uHCTUTyuumje y Kojoj ce obaerba CTpydHa
npakca, a y cknagy ca notpeGama CTpyke 3a Kojy ce CTyAeHT ocrnocobrbasa.

MeToae n3Bohera HacTaBe

MeToae ussohewa HacTtaBe obyxBaTajy KOHCynTaumnje n nucarwe AHEBHUKA CTPYYHE MpaKkce y KOMe CTyAEeHT Onucyje akTUBHOCTM U
nocrose koje je 06aBrbao 3a Bpeme CTpy4He npakce.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | [NoeHa 3aBpUIHK UCTIHT O6agesna | Iloena
I'Ipa_herbe aKTMBHOCTM Npy peanusaumjun a 50.00 | Ot6pana npojexTa Jla 50.00
npojekara
JlutepaTypa
P.6p. AyTop-n Hacnos M3pnasay FoanHa
HayyHu yaconucu, Auniomcku u macTtep pagosu 1 dakynTeT TEXHUYKUX HayKa, Kao
1 |Fpyna ayTopa cse
CTPYYHM pagoBu 1 Apyrv nsgasaym
. Scientific journals, bachelor's and master's theses, Faculty of Technical Sciences,
2 |Various authors . . ann
and professional papers as well as other publishers
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HactaBHu npegmet

Ouaxa nponmera  25.EK559 N3abpaHa nornaerba 13 MHHOPMaLMOHO-KOMYHUKALMOHMX

ECTE 5 TEXHOJ10INja
Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka u TenekomyHukauuje (MAC), N36opHn npeamet
Yka Hay4Ha, yMETHNYKA OJHOCHO T .
enekoMyHvkaumje n obpaga curHana
CTpyyHa obnact
HacTaBHuk/un: Bykob6partosuh B. [ejaH, PenosHu npodecop

HapaHyuh M. MunaH, BaHpegHu npodecop
Muna . AnekcaHgap, BaHpegHu npodecop

Bpoj yacoBa akTuBHe HacTase

Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
3.00 0.00 2.00 0.00 0.00
lMpeameTn npegycnosu Hema

Ycnos: Hema

Linre npeagmeTa

CTuuame HOBUX 3Hatba M3 MOAEPHUX TEXHUKA, MpUCTyna U anaTa y AoMeHy UHAOoPMaLMOHO-KOMYHUKaUMOHNX TexHonorvja. [logaTtHo
pasBujarbe HayLHUX KOMNeTeHuuja, akageMCcKMX 1 NpakTULHUX BECTUHA Yy AOMEHY MHAOPMaLMOHO-KOMYHMKALMOHNX TEXHOOormja.
Hawmepa npepaBaua Kypca je fa omoryue Aa CTyAeHTU npocupe CBoja 3Hawa 0 ddyHAaMeHTanHuM KoHuentuma y obnactu, pasymejy
tuxoBe megjycobHe ogHoce, M CNocoBGHOCT Aa aeduHUcy, Modenyjy 1 pece 3agaTv npakTuuaH npobnem, npyv Tome MaeHTUUKYjyum
OAroBapajyun MeTof 3a HEeroBo pecaBawe, Npy TOMe pasBujajyumn CBOje CNMOCOOHOCTM pa3Mucibara U OAnyuuBaka Kao MH3eHEepMU.
HopaTtHu uure Kypca je Aa omoryum cTyaeHTMa Aa npocupe cBoje cnocobHOCTM nsyLaBama ogpeajeHe HayLHe obnacTtu kopucuerem
oproBapajyue nutepaType U pasBujarbeM HauuHa pa3mucrbakba y Kojem ce Aybrbe nosHaBake Teopuje NpecrmkaBa Ha pecaBahe
npakTuyHux npobnema.

Mcxop npeameta

[leTarbHO no3HaBare cneunduLHnx 6yayumx MHPOPMaLMOHO-KOMYHMKALIMOHUX CUCTEMA LiMjU 3HALAj Lie pacTu y HapegHOM nepuoay
(Hnp. 5T komyHMKaunoHnx cuctema, Egre LlomnyTuHr apxutektype, uta.). CnocobHoOCT pecaBawa KOMNNEKCHUX npobnema y oBoj
0bnacTn NH3erwepcTBa, 3aCHOBaHa Ha HayLiHM MeToAaamMa v npoueaypama. Pa3Boj kpeaTUBHOT U HE3ABWUCHOT HaLMHA pasMUcibama o
npobnemuma y gomeny VLT TexHonoruja. HakoH oacnycaHor kypca, CTyAeHT Le 6uTn y cTawy Aa KPUTULHO pasmMuciba, Noruuku
rnoBesyje TEOPUJCKO M NPaKTULHO 3Hawe y AoMeHy VLIT TexHonorunja, npumeryje CTeLeHo 3Hawe 1 paan y TMMOBMMA, AEMOHCTpUpa
pasymeBatbe 1 CNoCOBHOCTM 1 NpUMekbyje CTeLieHO 3Hake Ha pasBoj HOBUX pecewsa y AomeHy LT cuctema. Mo 3aBpceTky oBor kypca,
CTYyAeHT ue 6uTn y ctawy Aa garbe npoyuasa VLT gomeH kopucuewem cuper obuma nasopa U3 nutepaTtype y norpasu 3a
MHdopmaunjom notpebHOM 3a Npocupere CBOr 3Haka.

Cappxaj npeameta

MpeameT he nokpuTty Aenose cnegehnx obnacTn y MHPOpMaLMOHO-KOMYHUKALMOHUM TeXHoMornjama:
Teopwujcka HacTaBa:

1) ®yHpameHTanHe TexHonorvje, npernea MHAycTpuyje n ctaHgapaa

2) WAH mpexe u NHTepHeT

) MobunHe mpexe, 5" cuctemu 1 nposajaepy MOBUNHNX cepBrca

) Internet of Things TexHonoruje

) Cloud cuctemu, cepsucu u nperneg cloud TexHonoruvja

) UnTenurenTHa aytomatunsaumja v Industry 4.0 koHuenT

) CurypHocT Ha VIHTepHeTy - cTaHaapaun v peluewa

8) Aytomobuncke komyHukauuje (B2X texHonoruje)

MpakTnyHa HacTaga:

9) MNpakTuyHa HacTaBa nNpaTu TemaTckM obnacTn HaBefeHe y Taykama 2-8 n y3 cBaKy obnacTt obyxBaTta ocHOBHe codTBepcke u
XapABepcke anaTe 3a peanu3auunjy camocTanHux CTYAEHTCKUX npojekarta y OKBUpY OBOr npegmeTa.

3
4
5
6
7

MeToge n3Bohera HacTaBe

MpepaBama; AyamTopHe, padyHapcke n nabopaTopujcke Bexbe; Jomahu pagosu; Konoksujym u nucnut.

OueHe 3Hara (MakcumanHu 6poj noeHa 100)

MpeaucnutHe obaBese Ob6aBesHa | lNoeHa 3aBpLIHK UCIIHT OGagesna | Iloena
CnoxeHu obnuum Bexoun Na 40.00 | Teopujcku meo ucmura Jla 60.00
IutepaTtypa
P.6p. AyTop-n Hacnos N3paBay lopguHa
1(Dodd, A. Z. Essential Guide to Telecommunications: 5th Edition Prentice Hall 2012
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MpeameT 3aBpLUHOT paja
25.E1SIR1
ECINB 12

Ostaka npeaveTa MacTep papg - CTyAWjCKM UCTPaXKuUBaYKu paj,

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet

EnektpuyHa Mepetsa, meTporiorsja u buomeauumHa

EnexTpoeHepretuka

EnekTpoHuka

EHepreTcka eneKkTpoHuka, MalumHe, NoroHn 1 0BHOBIBMBY U3BOPU ENEKTPUYHE eHepruje
TenekomyHukaumje n obpapa curHana

Teopujcka enekTpoTexHuka

Yxa Hay4Ha, yMeTHUYKa OAHOCHO
CTpyyHa obnact

HacTtaBHuk/uu:
Bpoj yacoBa akTuBHe HacTaBe
Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
0.00 0.00 0.00 12.00 0.00
MpenmeTn npegycnosu Hema

Ycnos: He nocmje npegycnosu KOje je I'IOTpe6HO NCNYHUTU Npe no4veTa pan Ha oBOM npeameTty, anu je npenopyka Aa kaHanaaTt nonoxu
ncnuTt U3 npegmeTta KOjM je KIby4aH 3a CaBllafjlaBak-€ 3Hawa 1 BeLTUHa I'IOTpe6HVIX 3a CaBnajaBaw-e I'Ipe,ElBMLIJeHVIX 3ajaraka.

Linre npegmeTta

Linre npeameTa je ga passuje cnocobHOCTM CTyAeHTa Ka camoCTanHoOM nctpaxueadkom pagy. Osum je obyxsaheHr: 1. camoctanaH pag
y naboparopuju LWTo noapasymesa kopulihere pacrnonoxvise MepHe ornpeme, NpYMeHy npoueaypa y pagy y nabopatopuju, aHanusy u
obpaay pesynTtata Mepema; 2. NpUMeHy Hay4yHOr NMpUCTyna y nocTaBrbaky W peluaBamy 3ajaTka UCTpaxuBaka LUTO YKibydyje
npoyyaBane noctojehe nutepartype u HayyHe rpafje n3 gate obnactu, NocTaBrbakbe XMNoTe3e UCTpPaxuBamwa, aHanmay U CUHTe3y
npo6nema; 3. usnarawe pesynrtaTta UCTpaxusarba y By Hay4HoOr pafa, Tese u npeseHtaumje.

Mcxon npegmeta

Kpajhwu ncxop npegmeTa je npunpeMrbeH MaTepujan 3a uspaay v ogbpaHy mactep paga. Oaj matepujan obyxsarta nperneg noctojehe
nuTepaTtype u AeTarbHy JOKYMEHTauujy 0 pafy Ha TEOPUjCKMM M NpaKTUYHMM ocHoBama paga. OnwTe y3eBLun, ucxon obpasoBatsa cy
cTedeHe BelTMHe NoTpebHe y Hay4dyHOM NPUCTYMy peluaBakwy NpobnemMa / 3agartaka y 4aToj y»Koj Hay4yHoj obnacTu.

Cappxaj npeameta

Capgpxaj npeameta ogpefeH je HacTaBHUM NpeaMeToM (Teopujcka HacTaBa M NMpakTM4yHa HacTaea) u obnawhy u3 Koje ce paam
uctpaxmeamne. Mnak, HesaBncHo of obnactu, oH obyxsaTa paj Ha TeopWjCKUM OCHOBaMa paja rae KaHauagat uMa 3afartak Ja UcTpaxu
noctojehy nutepatypy, aHanuavpa npobnem n NpumeHn MaTemMaTvyke U Apyre anarte y nocTyrnky CMHTe3e pellena, kao 1 pag y
nabopaTopuju y feny y KoM ce BpLuM BepudmKaumja NpeanoxeHux pelewa. CTyamnjcku ncTpaxmusadkv pag Ha u3pagu mactep paga je
moryhe o6asutu n y npepysehy, MHCTUTYTY, UNu APYroj UHCTUTYLMjU KOja paan y AaTtoj obnacti, a uma pasBujeH UCTPaXMBaYKoO -
pasBojHK Aeo.

MeToge n3sohera HacTase

HacTaBa ce n3Boau y Bugy CTyaujCKOr UCTaXMBaYKor paja, LWTo obyxBaTa MEHTOPCKM B HAcTaBe Y KOMYHUKaUWju ca npeaMeHTHUM
npogecopom 1 acCUCTEHTOM 1 paa y nabopaTopuju y Koju Mory 61UTu ykibyvyeHu nabopaHT, acucTeHT n npodecop. AKO ce CTyanjcku
UCTpaxuBayku pag Ha uspagu mactep papa obasrba y npeaysehy, UHCTUTYTY, UMW APYroj MHCTUTYUMjU Tada je nopen npeaMeTHor
npodecopa, Koju je ykrby4eH y nsbop teme, MeTofa paga v NpUMEHY Hay4YHOr NpUCTyna, y NOCTynak uapage paga ykiby4eHo U Hay4HO —
UCTPpaXunBa4ko ocobrbe gaTe MHCTUTyUMje.

OueHe 3Hatba (MakcumanHu 6poj noeHa 100)

MpeancnutHe obaBese Ob6aBesHa | lNoeHa 3aBpIIHM UCTIUT Oobagesna | Iloena
CemuHapcku pag Ha 50.00 | Ycmenu neo ucnura JHa 50.00
JlutepaTypa

P.6p. AyTop-n Hacnos M3paBay [oguHa

. Current journals of all publication years and defended . .

1| Various authors final theses/dissertations in the given field Various publishers ann
2 | Cau avroow/Fovia avropa AKTyenHu Yaconucy CBUX roavHa n3gasarba u Fovia manasaya cBe
yropwipyna aytop oabpar-eHn 3aBpLUHM pafoBu 13 gate obnactu Py A
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3aBpLuHM pag

OsHaka npegmeta  25.E1MR1 MaCTep pag - n3paga u o.q6paHa

ECMNB 5

Mporpam(u) y kojeM ce n3soau E10 - EHepreTuka, enekTpoHuka n TenekomyHukauuje (MAC), ObaBesaH npeamet
EnektpuyHa Mepetsa, meTporiorsja u buomeauumHa
EnekTtpoeHepreTuka

Yxa Hay4Ha, yMeTH1YKa OOQHOCHO EnekTpoHuka

CTpy4Ha obnact EHepreTcka eneKkTpoHuka, MalumHe, NoroHn 1 0BHOBIBMBY U3BOPU ENEKTPUYHE eHepruje

TenekomyHukaumje n obpapa curHana
Teopujcka enekTpoTexHuka

HacTtaBHuk/uu:
Bpoj yacoBa akTuBHe HacTaBe
Teopwujcka HacTaBa Bexoe OOH CUP OcTtanu Yyacosu
0.00 0.00 0.00 0.00 4.00
MpenmeTn npegycnosu Hema

Ycnos: Hema

Linms npeameTta

CTuuarbe 3Hata 0 HauuHy, CTPYKTYpU 1 hopMu Nrucaka M3BeluTaja HakoH M3BPLUEHUX aHanu3a v APYrux akTUBHOCTU Koje cy
cnpoBefeHe y OKBUPY 3adaTe Teme macTep paga. spagom macTtep paga CTyAeHTU CTUYY MCKYCTBO 3a Nucake pagoBa y OKBUPY KOjUX
je noTpebHo onucaTtu npobnemaTuky, cnpoBedeHe MeToAe W NOCTyNKe 1 pesynartarte Ao Kojux ce gowno. Nopea Tora, unrb n3page u
onbpaHe macTep paja je pa3Bujare crocobHOCTU koA CTyAeHaTa Aa pe3ynTtate caMocTarnHor paja npunpeme y norofHoj opmu jaBHo
npe3eHTyjy, kKao 1 Aa ogrosapajy Ha npumeabe v nuTama y Be3n 3agate Teme.

Mcxon npegmeta

OcnocobrbaBatbe CTyaeHTaTa 3a CUCTeMaTCKv NMPUCTYN Y pellaBaky 3aaaTux npobnema, crnoBoherse aHanusa, NpuMeHy CTEYEHUX U
npuxBaTaky 3Haka 13 Apyrvx obnacTv y uurby M3Hanaxetwa pellewa 3agaTtor npobnema. CamoctanHo uayyasajyhu u peluasajyhu
3apaTke u3 obnacTv 3agaTe Teme, CTyAeHU CTUYY 3Haka O KOMMMEKCHOCTM U CMIOXEHOCTU npobnema n3 o6nactu hUXoBe CTPYKe.
N3pagom gunnomckor-mactep pafa CTyAeHTU CTUYy oapefeHa UCKycTBa koja MOTy NMPUMEHWUTU Y MpakCu NPUIMKOM pellaBama
npo6bnema n3 obnactu wuxoBe cTpyke. NpunpemMom pesynTtaTa 3a jaBHy oabpaHy, jaBHoM og6paHOM M OATOBOpPUMA Ha NUTakba u
npumen6e Komucuje CTYAEHT CTUYE HEONXOAHO UCKYCTBO O HAUYMHY Ha Koju y npakcy TpeGa npe3eTHOBaTK pesyriTate camocTariHor Unm
KOMeKTUBHOT paja.

Cappxaj npeameta

Cappxxaj npeameta (Teopujcka HacTaBa U NpakTUYHa HacTaBa) popMupa ce NojeamHayHo y cknagy ca notpebama u obnawhy koja je
obyxBaheHa 3afaToM TeMOM AWnnomckor-mactep paga. CTy4eHT Y AoroBOpY ca MEHTOPOM cauutbaBa AUNIIOMCKU-MacTep pad y
nucMeHoj chopMu y cknagy ca npeasuiieHn npaeunuma dakynreTa TeXHUUKUX Hayka. CTyaeHT npunpema u 6paHu NMCMEHU AUMNIIOMCKM-
MacTep paf jaBHO y OrOBOpY Ca METPOPOM U Y cknady ca npeasufieHuM npasunuMa v nocTynuuma.

MeToge n3sohera HacTase

Tokom n3page mactep pafa, CTyAeHT KOHCYNTyje MeHTopa, a no noTpebu n apyre npodecope Koju ce 6aBe obnawhy koja je Tema
mactep paga. CTyaeHT caunkaBa MacTep paj U HakoH Aobujakba carnacHoCTU of cTpaHe KoMUcuje 3a oLeHy U oabpaHy, ykopuieHe
npumMmepke gocTtaerba komcuju. OnbpaHa mactep paja je jaBHa, a CTyAeHT je obaBe3aH a HakoH Nnpe3eHTaunje YCMeHO OL4roBOpU Ha
nocTaBrbeHa nuTakwa u npumenobe.

OueHe 3Hata (MakcumanHu 6poj noeHa 100)

MpeancnutHe obasese ObasesHa | [loeHa 3aBpIIHY UCITUT OGase3na | Iloena
M3papa mactep paga Oa 50.00 | Onbpana macrep paja Ha 50.00
IlutepaTtypa
P.6p. AyTop-n Hacnos M3paBay lognHa
1 | Various authors Journals and master's theses by other authors Various publishers ann

Yaconucu 1 gunnomcky Mactep pagoBu Apyrux

2 |'pyna aytopa ayTopa

[pyna nsgasava cBe
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