YHHBEP3HUT Y KPATYJEBLY
OAKYJITET UHKEHBEPCKHUX HAYKA

KbHUTA TIPEAMETA JOKTOPCKHUX
AKALEMCKHUX CTYAUJA UHOYCTPH]CKO
ENIEKTPOTEXHHUKA U PAYHYHAPCTBO

LLikoncka 2026/2027. ropyHa



CTpyKTypa CTyAHjCKOT nporpama EnekrpoTexHuka v pauyyHapCcTBO

| roguHa Il roouHa Il roauHa
1.cemectap 2.cemecTap 3. cemectap 4.cemecrtap 5.cemectap 6.cemectap
U360pHu U360pHu U360pHu [prmpewma 3a Mucame Hoxropcka
npeamer | npeamer 3 npeaMer 5 npyjaBy T€Me JIOKTOpCKE Aucepranja
15 ECIIb 15 ECIIb 15 ECIIb HOKTOPCKE JHcepTaje (m3pana u
JicepTanyje 10 ECMB onbpaHa)
MN+CHP MN+CHP N+CHP 10 ECIMB 10 ECMB
JToKTOpCKS Hoxropcka Hokropcka
N360pHN N360pHN W360pHH JHcepTauyja Aauceprannja AucepTanyja
npeamer 2 npeamer 4 npeaMer 6 (Teopujcke (HaywHO- (Hay4HO-
15 ECIIb 15 ECIIb 15 ECIIb OCHOBE) I’ICTpam/I;*a‘iKH HCTpam/I;?a‘iKH
aj] ajl
N+CHUP M+CHP M+CHP cup EHP EHP
20 ECINB
20 ECTb 20 ECTIb

HT- U3dopHu npeamer; M-Mpegasamwa; CUP — CamocTanHu UCTpaKUBAYKM paj CcTyaeHTa (nabopatopujcku
paa, NpojeKkTH, CEMUHApH , W Ap.)




Cagpaxaj

Hayuna o6aact: EJJEKTPOTEXHUKA U PAYUYHAPCTBO

HN300pHa rpyna A:
1. JEP101 HywMmepuuke MeTosie y eJIeKTpOMarHeTHIH
2. JEP102 Pagmjanmonn yTuiaj Ha eI1eKTPOTEXHUUKE ypehaje m KOMITIOHEHTE
3. JIEP103 Hanpeano ny0oko yueme
4. JEP104 IIpojexTOBame MHTErPUCAHNX KOJIA M CUCTEMA
5. JIEP105 WNnentudukanuja cucreMa
6. JEP106 AIanTHBHO MpOIECUPake CUTHATA
7. JAEP107 ONTHYKH U ONTOEIEKTPOHCKHA CUCTEMH
8. JEP108 MepHu pauyHapCKU CUCTEMU
9. JEP109 Hanpennu cucremu 6a3a momaraka
10. JEP110 Hrreprer-erpap
11. JEP111 CuHresa qurutalHux duiarapa
12. JEP112 JICII apXUTEKTYPE U AJITOPUTMHU
13. JEP113 IIpojexkToBame HAMEHCKHAX pAauyHAPCKUX CHCTEMA
14. JIEP114 Pauynapcka aHanns3a ¥ OONTHMA3AIM]A AHAIOTHUX EJIEKTPOHCKHUX KOJIa
15. JEP115 CaBpeMeHe KOMYHHUKAIIMOHE TEXHOJIOTH]E
16. JEP116 Hanpenun narepdejcu u cajoep 6e30eaH0CT
H360pHa rpyna b:
17. JIEP201 buonmxkemepunr 1
18. JEP202 O0jeKTHO OpH]EHTHCAHA aHAIN3A U [IPOJEKTOBAILE
19. JIEP203 MHTenurenTHe TEXHUKE Y CUCTEMHUMA OJUTYYHBabha
20. JEP204 Pauynapcka MHTEIUIEHIIN]A Y UHKCHEPCTBY
21. JIEP205 KomMmmjyrepcku moapkaHa onTUMHU3auja
22. JEP206 Monenvpame 1 HACHTUDUKAIIH]A
23. JEP207 PauyHapcku ynpaBJraHH CHCTEMU
24. JEP208 Hanpeane TexHrke KOMIIjyTEPCKE BU3M]E
CTyaHjcKH HCTPAXKUBAYKHU Paj
23. JIT1 IIpunpema 3a mpujaBy TeMe JJOKTOPCKE JINCEPTaIIN]e
24, JI12 [Iucame TOKTOPCKE JAUCepTaIHje
25. JI13 JokTopcka nucepTaimja (M3paja u oJiopaHa)
26. JIHH1P1 JlokTopcka aucepTaija (TCOpUjcKe OCHOBE)
27. JIH1P2 JlokTopcka nucepTaiyja (HaydHOUCTPAKUBAYKH Pa)
28. JIH1P3 JlokTopcka jucepranrja (Hay4YHOUCTPAKUBAYKK PaJl)

* Ctynentu Oupajy HajMame TpH npeameTta u3 rpyne A (npeametu 1.-14.). Ocrana Tpu npeaMera
Oupajy on mpeocTanux npeamera u3 rpymne A wim rpymne b (mpenmern 1.-21.)



M3DopHa rpyna A

Cryaujcku nporpam: EneKTpoTeXHHKA M PadyyHapCTBO

Ha3zus npeamera: Hymepuuke MeToe y e1eKTpOMarHeTHIU

HacraBuuk: Jacna Pagynosuh, Hukona Mujaunosuh

Crartyc npeamera: M360pau

bpoj ECIIB: 15

Yeao: opMarHOT yciaoBa HeMa, allil OUEKUBAHO je mpen3Hame n3 OCHOBa SIEKTPOTEXHUKE (TOCEOHO U3 TeopHje
1oJba), Kao M u3 MareMaTtuke (IoceOHO M3 BEKTOPCKE aHATN3e).

usb npegmera

Cruname noTpeOHUX TEOPHjCKUX U MPAKTHYHHX 3Haka U3 00JIaCTH MPUMEHCHE eIEKTPOMAarHeTHKe. Y IO3HaBamke ca
oJroBapajyhum mMaTeMaTHYKUM MOJEINMA pa3MaTPaHUX €IeKTPOMarHeTCKUX MpobiieMa, Kao U ca METoZaMa 3a lbHXOBO
pelIaBame.

Hcxon npeamera
[To 3aBpIIeTKY paja Ha OBOM IpeIMETY, CTyJeHTH JOKTOPCKUX cTynuja he moctuhu norpedaH HUBO 3Hama 1a ce OaBe
HCTPaXKHMBAYKHM PaJIOM Y 00JIaCTH aHAJIMTHYKE, HYMEPUYKEe M IPUMEH-EHE eJIeKTPOMAarHeTHKE.

Capnpaxaj npenmera

Teopujcka HacTaBa

OMnmTH OjMOBH O €JIEKTPOMAarHeTCKoM 1osby. ONIITe jefHaYNHE U TeOpEMe eJIEKTPOMArHETCKOT T0Jba. AHAIUTHYKE U
NIPUOJIMKHE METOIE 32 PEIIaBambe eIeKTPOCTAaTHIKHX MpolieMa, Kao B IpodiieMa BpeMEHCKH KOHCTAaHTHOT MarHETHOT
0Jba.

Merton MoMeHaTa, METOl KOHaUYHHX eneMeHnaTta, Monte Kapno meton.

Cropo npoMeHJBHUBO €IEKTPOMArHeTHO MoJbe. IIpocTHpame eIeKTpOMarHeTHUX Taaca Mo BOJOBUMA.
EnexTpomMarsercko 3paueme.

IIpakTryna HacTaBa

M3pasia OpOjeKTHOT 3a/1aTKa Ha OCHOBY IIpUMepa U3 TIPaKce.

JlutepaTtypa

1. M. Sadiku, M., Numerical Techniques in Electromagnetics, CRC Press 2001.

2. Garg, R., Analytical and Computational Methods in Electromagnetics, Artech House, 2008

3. Cypyrtka, J., Enekrpomarueruka, I'paljeBuncka kmura, beorpam, 1971.

4. ITonoswuh, b., Enexrpomarneruka, ['paleBnHcka kmwura, beorpan, 1981.

5. Franck Assous, Patric Ciarlet, Simon Labrunie, Mathematical Foundations of Computational Electromagnetism,
Springer, Applied Mathematical Science, volume 198, 2018, ISBN: 978-3-319-70842-3,
https://link.springer.com/book/10.1007/978-3-319-70842-3

Bpoj yacoBa akTHBHE HACTaBe | Teopujcka HacraBa: 75 | IIpakTnyna HacTaBa: 75

Mertone u3Bohema HacTaBe
Teopujcka HacTaBa, BeXKOE M CAMOCTAITHU PaJl CTyJAeHATA.

Ouena 3Hama (MakcuMaJHu 0poj moexa 100)

IMpeaucnuTHe 06aBe3e noeHa 3aBpuiHu uCIUT IMoena
aKTHBHOCT Y TOKY TTpe/iaBamba YCMEHU WCITAT 30
Jomahu 3amamm 30

KOJIOKBHjYM-H 0

CEMHUHAPCKH paj 40




Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npenmera: Pagujanuonu yTunaj Ha eJieKTpoTeXHH4YKe ypehaje 1 KoMnoHeHTe

HacraBuuk: Jacua Pagynosuh, Hukona Mujaninosuh, Mapujana I'appusiosuh boxkoBuh

Crartyc npeamera: M360pau

bpoj ECIIB: 15

YcaoB: Hema

Mub npegmera
Cruname noTpeOHNX TEOPHjCKUX M MPaKTHIHNX 3Hamka U3 00JIacTy yTrulaja u epekara joansyjyher u Hejonusyjyher
3payerha Ha eJICKTPOTEXHUUKe KOMIOHEHTE U ypehaje.

Hcxoa npeamera

ITo 3aBpreTKy pasa Ha OBOM IpPEAMETY, CTyI€HTH JOKTOPCKUX cTyAuja he moctuhu moTpedaH HUBO 3Hama J1a ce OaBe
HCTPaXUBAYKUM PaioM y 00JacTH paanjallioHuX ederaTa i KOMIATHOMIHOCTH eJIeKTPOTeXHNIKNX ypehaja u
KOMIIOHCHTH.

Canp:kaj npeamera

Teopujcka nacmasa

VYTHIaj eneKTpOMarHeTHOT 3pauetha Ha pajl eeKTPOTEXHHIKKX ypehaja u kommoneHTn. MoJienoBame U3BOpa CMETHH,
napasuTHUX edekara. [IpuHIMIN IPOjeKTOBaka JUTHTATHIX CUCTeMa 0a3upaHuX Ha MPUHIMITNMA eJIeKTPOMarHeTcKe
KOMITaTHOMITHOCTH.

Edexru jonnzyjyher 3padema Ko HOIYyNIPOBOJHUYKHX KOMIIOHEHTH, MEMOpH]ja, CoJlapHUX henuja, racHuX 11eBH,
OpraHCKHX JHEeNeKTprKa, OnomMaTepHjana, HAHOCTPYKTypa. TecTupame pagnjanioHe KOMIATHOMITHOCTH MaTepHjaia u
€IIEKTPOHCKUX KoJla. Mepe 3aITuTe eNeKTpoHCKUX ypehaja ox joHnsyjyher 3padema.

Ipaxmuuna nacmasa

W3pana 3agaraka v MpakKTUIHAX MIPHMEPa KOjU ce OJHOCE Ha TEOpHUjCKy HacTaBy. CuMyIarije

yTHuIaja jouusyjyher u Hejorn3yjyher 3padema Ha paj] eIeKTPOTEXHUYKHX KOMIIOHEHTH.

Jlutepatypa
1. 1. Johnson, H., Graham, M., High-Speed Signal Propagation: Advanced Black Magic, Prentice Hall, Upper
Saddle River, NJ, 2003.
2. 2. Dally, W.J., Poulton, J.W., Digital Systems Engineering, Cambridge University Press, Cambridge, UK, 1998.
3. T. Williams, EMC for Product Designers, Newness, Oxford, UK, 2007.
4. M. Bagatin, S. Gerardin - lonizing Radiation Effects in Electronics: From Memories to Imagers (CRC Press,
2016)
5. K. Iniewski (ed.) - Radiation Effects in Semiconductors (Devices, Circuits, and Systems) (CRC Press, 2011)
6. JI.D. Cressler, H. A. Mantooth - Extreme Environment Electronics (CRC Press, 2013)
7. Bagatin, Marta, and Simone Gerardin, eds. Ionizing radiation effects in electronics: from memories to imagers.
CRC press, 2019.
8. Iniewski, Krzysztof. Radiation effects in semiconductors. CRC press, 2018.

W

Bpoj yacoBa akTHBHe HacTaBe | Teopujcka HacTaBa: 75 | IIpakTHyHa HacraBa: 75

Mertozae ussohema Hacrase
Teopujcka HacTaBa, Bex0Oe M CAMOCTAIIHH PaJi CTyJIeHAaTa.

Ouena 3Hama (MakcuMaJHu 6poj moexa 100)

IIpeaucnutHe 06aBe3e 1OeHA 3aBpIIHU HCITUT IHoena
AKTUBHOCT Y TOKY ITpeaBama YCMEHHU UCIIUT 30
Jomahu 3anaru 30

KOJIOKBH]YM-H 0

CEeMHMHApPCKU pajl 40




Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npeamera: HanpeaHo 1y00Kko yueme

HacraBHuk uiau nHacrapuuum: Baagumup M. MunoBanosuh

Crartyc npeamera: u300pHU

bpoj ECIIB: 15

YcaoB: HEMaA

Mub npegmera

Yno3HaBame ca HalpeIHHM METOJaMa Kao U pa3yMeBambe TEOPHjCKUX KOHIIETIaTa BUIIECIOjHUX (JlyOOKNX) BEIITAaYKUX
HEYPOHCKHX MPE’kKa, MAIIMHCKOT U yOOKOT y4ema Kao ¥ CTaTUCTUYKOT NPEro3HaBama oopasana.

Hcxon npeamera

OBnaz[aBaH)e HCOIIXOJHHM 3HalkbuMa U BCIITHHaMa 3a HpOjeKTOBaH)e CHUCTEMA 3aCHOBAHUX Ha BI/II_HCCJ'[OjHI/IM
BCIITAYKUM HEYPOHCKHUM MpEKaMa U OCHOCO6J'I)€HOCT 3a IPUMCHY CaBpEMECHUX TCXHHUKA IMOTITYHO ITOBEC3aHUX,
KOHBOJIYLIMjCKUX M PEKYPEHTHHX HEYPOHCKUX MpEKa y 00paau IPUPOTHUX je3UKa U MAITMHCKOM BHIY, Kao
0CnoCco0JHEHOCT 32 MPHMEHY CaBPEMEHHIX TEXHHUKA CTATUCTUYKOT MPEMO3HaBamba 00pasalia y peliaBamy HHKEHEPCKUX
3ajiaTtaka u npobiema.

Capgpaxaj npeamera
Teopujcka nacmasa

YBox. Ocroau nojMoBH. Hanrmexano yueme. [leprientpon. Bemrauke HeypoHcke Mpexke. [ToTmyHO moBe3aHe Mpexe.
Bumecnojue meyponcke mpexe. Ilmntke HeypoHCcke Mpexe. JlyOoke HeypoHCKe Mpexke. XHIeprapaMeTpu.
Perymapmzanmja. Onrummsanuonn anroputMu. KoHBomynmjcke HeEypoHCKe Mpexe. Jlerekimja objekara. PauyHnapcku
BuJ. PexypenTtHe HeypoHCcKe Mpexe. Jesnuku Mogenu. OOpasa mpUpoaHuX je3uka. Mopenu cexkBeHnu. Jly0oko yueme.
I'eneparuBHO-cynapHuuke Mpexe. Henanrnenano yueme. I[lomyHaarinenano yueme. MapKoB/bEBH IOCTYIILU
outy4nBama. JlyOoko yueme noactuiameM. VMiyacHe HeypoHCKe MpesKe.

Hpaxmuwa Hacmaesa

Kparak ocBpT Ha nHeapHy anredpy u HyMepHiKy aHanu3y. [IpuMepyn nprMeHe MalInHCKOT yUeHa Y YIPaBibaby
poboTrMa, ayTOHOMHHMM BO3WIJIMMA, OMOMH(OPMATHIIN, TPENO3HABaky OJHOCHO IIpeBol)eby ToBOpa M TEKCTa, y
IyOOKOj aHATM3U B 00pagl HHTEPHET MoJaTaka, Kao U 0 HaJJbYJCKIUM CITIOCOOHOCTUMA Y pa3HUM HUrpama. AJaTH U
O6ubnroTeke 3a MAaIIMHCKO yUewe, ca akieHToM Ha MXNet, Keras, TensorFlow u PyTorch.

IIpenopyuena qureparypa

1. T.Hastie, R. Tibshirani, J. Friedman, "The Elements of Statistical Learning", 2" edition, Springer, 2016.
2. R. Sutton, A. Barto, "Reinforcement Learning: An Introduction", 2" edition, Bradford Books, 2018.

3. LGoodfellow, Y. Bengio, A. Courville, "Deep Learning", The MIT Press, 2016.

4. E. Charniak, "Introduction to Deep Learning", The MIT Press, 2019.

5. F. Chollet, "Deep Learning with Python", Manning Publications, 2017.

Bpoj yacoBa akTHBHE HAacTaBe | Teopujcka Hacrasa: 75 | IIpakTryna HacTaBa: 75

Mertone u3Bohema HacTaBe

[IpenaBama, KOHCyNTaNMje U CAaMOCTATHN HAYYHO-UCTPAKMBAYKK PaJ] Ha IIPOJEKTUMA Y3 MEHTOPCTBO HACTABHHUKA.

Ouena 3Hama (MakcuMaJHu 0poj moexa 100)

[IpojexTu u ceMHHApH: | 70 | YcMeHH UCTIHT: | 30




Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3us npeameTta: IIpojekToBame HHTErPHCAHUX K0JIA U CHCTEMA

HacraBHuk uiau nHacrapuuum: Baagumup M. MunoBanosuh

Crartyc npeamera: u300pHU

bpoj ECIIB: 15

YcaoB: HEMaA

Mub npegmera

Yno3HaBame ca HalpeIHUM MCTOJJaMa U TCXHUKaMa Ka0 U Pa3yMCBabEC TCOpI/IjCKI/IX KOHIICIIaTa HpOjeKTOBaI—La
AHAJIOTHUX, JUTUTAJTHUX, OJHOCHO aHAJIOTHO-AUTUTATHUX HHTETPUCAHUX KOJIa U YUTaBUX CUCTEMA HA YUITY.

Hcxon npeamera

OBnaz[aBaH)e HCOIIXOAHUM 3HamkHMa U BCIITHHaMa 3a HpOjeKTOBaH)e HWHTETPUCAHUX KOJIa 1 CUCTEMA Ha YUIly, Kao U
0CII0COOJBEHOCT 32 TIPUMEHY CaBPEMEHUX TEXHUKA IPOjEeKTOBabA Y pelllaBamy MPOjeKTHUX 3adaTaka/mpodiema.

Capgpaxaj npenmera
Teopujcka nacmasa

YBoa. TexHonoruje nporecupama HHTETPUCaHnX Koia ca akieHToM Ha CMOS. KapakTepucTrike TpaH3UCTOpa U
MIaCHBHUX KOMIIOHEHTH (JHO/ie, OTIIOPHUIIN, KOH/IEH3aTOPH, KaJleMOBH). Mozenn TpaH3uCTOpa U ITaCHBHUX
komroneHTH. [Tapasuthu epexrn. Bapujabunnoct napamerapa. MypoB 3akoH/TipeBHl)ambe U CKaINpambe.

AHanorna uHTerprcana koxa. IlojagaBaun (jexHOCTENICHH, BHIIIECTEIICHH, ONIEPAIlHOHH, IIHpoKonojacHn). [lojadame,
MIPOIYCHH OTICEeT, nucumnanwja. [Ipujemanin u npeaajaniy curaaia. Koa 3a 0e)XKWYHN IPEeHOC CUTHAJIA Ha PAIo
yuecranoctuma. Henpeannoctu. (He)Ymapenocr. Lllym. [ToBpatna cpera. [Ipexnnaun u kommapatopu. Hamorcke u
cTpyjHe pedepenne. Perynaropu. Ocrunatopu. CHHTETH3aTOpH y4eCTaHOCTH.

JururanHa nHTErprcana Koja. ACHHXpOHa U CMHXpoHa Koia. CtanaapaHe yorunuke henuje u 6ubmmoTeke.
KomOuHammona u ceKBeHIMjaHa Jorundka kona. Ctaruuke u AuHaMuuke memopuje. Tajmunr. Kommpomuc u
onTHUMH3aIMja U3Mel)y MOTpolIkhe U Kallkbemna. (JJMHaMIuKo) ckanupame Halajamba U pajHe ydecTaHocTH. Jlormuka
reHepalyja U CUHTe3a. AyToMaTcKo pacnopehuBame u pyTupame. MeTof0I0THje IPOjeKTOBambA.

KonBepropu curnana. AHaIOTHO-TUTHUTAIHI U TUTUTATHO-aHAJIOTHI KOHBEPTOPH. BpeMeHCKH 1 ppeKBEeHITH]CKN
konBepTopH. Kona ca komytnpajyhum xonaensaropuma. CepHjcku M apajeiHu peHoc noaaTaka. M3omanmja.
Mogemu (MoxynaTopy u 1emoaynarop). CHCTEMH Ha YHITY.

Hpakmulma Hacmaesa

Kopumihemwe codpTBepckux anara, nakera 1 OMOIMOTEKA 32 MIPOjEeKTOBAKE MHTEIPUCAHMX KOJIA M CHCTEMA Ha YUITY.

IIpenopyyena sinTeparypa
1. Y. Tsividis, C. McAndrew, "Operation and Modeling of the MOS Transistor", 3™ edition, Oxford University
Press, 2010.
2. P. Gray, P. Hurst, S. Lewis, R. Meyer, "Analysis and Design of Analog Integrated Circuits", 5" edition,Wiley,
2009.
3. B. Razavi, "Design Of Analog CMOS Integrated Circuit", 2™ edition, McGraw-Hill Education, 2016.
P. Allen, D. Holberg, "CMOS Analog Circuit Design", 3™ edition, Oxford University Press, 2012.
5. J. Rabaey, A. Chandrakasan, B. Nikoli¢, "Digital Integrated Circuits: A Design Perspective",2™ edition,
Pearson/Prentice-Hall, 2003.

»

Bpoj yacoBa akTHBHE HacTaBe | Teopujcka HactaBa: 75 | IIpakTnyna HactaBa: 75

MeTtone u3Bohema HacTaBe
[IpenaBama, KOHCYNITaMje ¥ CAMOCTAIHN HAyYHO-UCTPAKMBAYKK PaJl Ha ITPOjEeKTUMA Y3 MEHTOPCTBO HACTaBHHUKA.

Ouena 3Hama (MakcuMaaHu 6poj noena 100)

[IpojexTn u ceMuHapH: | 70 | YCMEHH UCIIHT: | 30




Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npenmera: MnenTudukanuja cucrema

HacraBuuk: Muna Backosuh JoBanosuh

Crartyc npeamera: 360puu

Bpoj ECIIB:15

YcaoB: Hema

Mub npegmera
Cruname 3Hamba 0 Kperpamwy MaTEMaTHUKUX MOJIeNa JMHAMUYKUX CUCTEMa Ha OCHOBY MEPEHUX MMO/AaTaKa.
Yno3HaBame ca cCaBpeMEHHM METo/IaMa B TEOPHjOM HACHTU(DHUKAIH]jE CHCTEMA.

Hcxoa npeamera

Ocnoco0spaBame CTyACHATA 3a IPUMEHY CaBpEMEHHX padyHapCKUX CHCTeMa 33 MACHTH(PHUKALN]Y ITyTeM
eKcrieprMeHara, 300p aJeKBaTHUX METO/Ia HAeHTH(UKAIIM]E 3a pajl ca JOCTYIIHUM yJIa3HUM mojanuma. [IpiuMeHa
uAcHTU(HUKAIMjE Y aTalTUBHO YIIPaBJbaHUM cucTeMuMa. CTyneHTr hie OMTH Y CTamy Ja IpUMEYjy System
Identification Toolbox 3a aHanu3y U uAeHTU(UKAIIK]Y CHCTeMa. AKIIEHAT Ce CTaBJba Ha MPOLEAYPY HAcHTH(UKAIIH]E,
He ynazehu y JetasbHy NpUInpeMy yila3HHX MoJaTaka 3a paj.

Canp:kaj npeamera

Teopujcka nacmasa

OcHoBH uneHTH(DUKAIIIje cUCTeMa. ANTOpUTME UAcHTUGHKaIHje. [[apameTapcke U HemapaMeTapcKe METOoIe
nneHtu¢ukanyje. Konseprenmnuja aaropurama unearudukanyje. Ecrumanuja napamerapa cucrema. ['panujeHTHH
MeToJH HAeHTUHKaHje. MTepaTHBHE MeToan uaeHTuukauyje. [tanupame ekcnepumenta. Gopmuparme
ONTHMAaJIHUX aITOpUTaMa HICHTU(HKaKje. MeToIH 3a OLleHy KBaJIUTeTa NACHTH(UKALH]e.

Ipaxmuuna nacmasa

Yno3uaBame ca MATLAB System Identification Toolbox u meroBa npumMeHa y HACHTU(DHUKAIN]H KOHKPETHHX PEATHIX
JMHAMUYKHUX cucreMa. M3paja mpojekta Kpo3 caBiialaBambe 3Hamba CTEUSHUX KPO3 TEOPHjCKY HACTAaBY.

IIpenopyyena jiureparypa

1. Ljung, L.: System Identification - Theory for the user 2n edition, Prentice Hall, 1999.

2. Close Ch., Frederick D., Newell J.: Modeling and Analysis of Dynamic Systems. Wiley 2001, 592 pages, ISBN:
0471394424

3. Pintelon R., Schoukens J.: System Identification: A Frequency Domain Approach. Wiley-IEEE Press 2001, 648
pages, ISBN: 0780360001

4. Shafai B.: System identification and adaptive control, Springer 2019, 500 pages, ISBN: 1461432022

5. Kluever C.: Dynamic Systems: Modeling, Simulation, and Control, Wiley 2020, 480 pages, ISBN: 1119723477

Bpoj vacosa aktuBHe Hactase: 10 | Teopujcka HacTaBa: 75 | ITpaxTyna HacTaBa: 75

Metone usBohema HacTraBe
[IpenaBama, HHTEPAKTHBHA HACTABA U CAMOCTAJHHU Pal.

Ouena 3Hama (MakcuMaJsnu 6poj noena 100)
ITpojekart: 70 moeHa
Ycemenu ucnut: 30 moeHa




Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npeamera: AJanTHBHO NPOLECHPaH-€ CUTHAJIA

HacraBuuk: Muna Backosuh JoBanosuh

Crartyc npeamera: 360puu

Bpoj ECIIB:15

YcaoB: Hema

Mub npegmera
Cruname 3Hama U3 001aCTH ONTHMHU3AIjE pajla MHTEIUTCHTHIX CHCTEMa 33 TIPOIeCHpamhe CUTHANIA, Kao U
MIPOjeKTOBAKE aJaTHBHUX HHTEINICHTHUX CUCTEMA M ATaITHBHUX XUOPHIHUX CHCTEMA.

Hcxoa npeamera

Ocnoco0JBeHOCT 32 paj ca alanTHBHUM CHCTEMIMA 3a 00paJy CHTHaJa U yIpaBibame nporecuma. CaBnagaBame
Pa3MYNTHX TUIIOBA HEypaTHUX Mpexa u Fuzzy cuctema. Ctynentu he Outu y MoryhHOCTH 1a HOCHTUDHUKY]Y
mpobiieM, u3BpIle U300p oarorapajyhe Meto/e 3a peniaBame MpodaeMa U U3BPIIEe ONTUMH3AIIM]Y MPeMa 3aaTUM
3aXTEBUMA.

Canp:kaj npeamera

Teopujcka nacmasa

OCHOBHH THUIIOBH HEYPaJIHUX MpEKa, ITOPUTMHU 00y4yaBama. AalITHBHO IPOLeCuparhe CUrHaIa KopuirhemeM
HeypalnHuX Mpexka. Fuzzy noruka u fuzzy cucremu. OcHOBHe KapakTepucTuke fuzzy ceToBa, onepalnuja u penanuja,
¢dasudukanmje u nedazudukranuje. [lonemasame napamerapa fuzzy kontponepa. Xubpuaau Heypo-fuzzy cucremy,
oby4JaBame, ontuMu3anyja. [I[pumMeHa HaBeIeHUX WHTEIUTCHTHUX CUCTEMa KOJI aJallTHBHUX CUCTEMa YIIPaBJbarba.
Cmyoujcku ucmpagicusauxu pao

[Ipaheme HayyHUX W3BOpa U3 oOmacTH 00yxBahieHUX TEOPHjCKOM HACTABOM H MTUCAE TPOjeKTa/HayYHOUCTPAKUBAYKOT
paja u3 00JIacTH MHTEIUI€HTHUX CHCTEMa Y 00paiu CUTHAIA M YIpaBJbamy.

IIpenopyyena jiurepatypa
1. Kartalopoulos, S. V.: Understanding Neural Networks and Fuzzy Logic: Basic Concepts and Applications, Wiley-
IEEE Press, 1995.
2. Li-Xin Wang: A Course in Fuzzy Systems and Control, Prentice-Hall International, 1997.
3. Kecman, V.: Learning and Soft Computing:SVM, Neural Networks, and Fuzzy Logic Models (Complex Adaptive
Systems), The MIT Press, 2001.
Nguyen, H., Prasad, N.: A First Course in Fuzzy and Neural Control, Chapman & Hall, 2003.
Czogala E., LEski J.: Fuzzy and Neuro-Fuzzy Intelligent Systems, Physica, 2012.
Fuller,R.: Introduction to Neuro-Fuzzy Systems, Springer Science & Business Media, 2013.
Kaushik S., Tiwari S.: Soft Computing: Fundamentals, Techniques and Applications, McGraw-Hill Education
2018.

Now e

Bpoj vacosa aktuBHe Hactase: 10 | Teopujcka HacTaBa: 75 | ITpaxTyna HacTaBa: 75

Metone usBohema HacTaBe
IIpenaBama 1 caMOCTaJIHH pal.

Ouena 3Hama (MakcHMaJHHU Opoj moena 100)
IIpojekat: 70 moeHa
Ycmenu ucnut: 30 moeHa




Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3zus npeamera: OnNTHYKY U ONTOEJIEKTPOHCKH CHCTEMHU

HacraBHuk niau Hactapuuuu: Mapujana P. I'apusioBuh bo:koBuh

Crartyc npeamera: u300pHU

bpoj ECIIB: 15

Yciaos:

Mub npegmera

Cruname 3Hama 1 yBohemhe Y HayYHONCTPAKUBAUKHU pajl U3 00JIACTH ONTHYKHUX U ONTOETEKTPOHCKUX CHCTEMA
MoryhHOCTH BMXOBUX IPHMEHA. YIIO3HABamkHE ca MEPHUM METO/1aMa KOje KOPHCTE ONTHYKE OCOOMHE CpeiuHe, HIH
YTHIIA] TE CPEANHE HAa IPOMEHY KapaKTEPUCTHKA CBETJIOCTH.

Hcxon npeamera

HakoH ozciynianor Kypca, CTyIeHTH Cy y CTalby Ja 00jacHe IPUHIIUIIE Pajia pa3InuuTHX THIIOBA HHCTPYMeHAaTa KOjH y
CB0jOj OCHOBH CaJIp>Ke ONTHYKE M ONTOSIIEKTPOHCKE KOMIIOHEHTE, Ka0 U J1a UACHTU(UKY]Y MOTEHIMjaTHE IPETHOCTH U
HeJOoCTaKe NpeI0KEHUX CUCTeMa Ha OCHOBY bUxoBe HaMeHe. CTyneHTu he OuTu 0criocoO/eHN 1a caMOCTaIHO
CUMYJIUPAjy ONTHYKH JIE0 CHCTEMa Y HAMEHCKOM co(TBepY, Kao U Ja Aajy npeasor oarosapajyher npareher
€JISKTPOHCKOT CKJIOMNa Koju OM OHo rmojiecaH 3a 1aTy IIPUMEHY.

Capnpaxaj npenmera

Teopujcka Hacmasa

OcHOBHa ONTHYKA U3padyHaBama. MI3BopH 3paderma 1 ocBeTsbaja. OnTHuka netekiuja u GoroaekTopH (dpotoanose,
¢dororpansucropu, poromynTHILIHKTOPH, UTA. ). CTaHAApAHE ONTHYKE KOMOIIOHEHTE (OTjieiana, COUrBa, IIPU3MeE).
Onrruke npepiake U GuiTpu. MoaynanuoHo-IeMoayIaloHe TEXHUKE (IIPUPOJHO MOAYIHCAHU CHCTEMH, MEXaHUIKH,
@JICKTPO-ONITHYKH M aKyCTO-OIITHYKH MOIYJIaTOPH , EIEKTPOHCKH MOAyIHCaHu n3Bopu). [lonapuzauunja. dudep ontuka.
Ontnuku cuctemu (audpakiyja, abepanuja, ru3aja). Onruuka Mepewma. Uurepdepomerpuja. CriekTpoMeTpH 1
MoHoXxpoMatopH. [IpojexToBame eneKTpo-oNTHYKOT cucTeMa. [lopaBHame CHONA M TeXHHKE MO3UIMOHNpamka. O0pana
CHUTHaa.

Hpaxmuwa Hacmaesa
Amnanmza KOHKPETHOT np06neMa Ca acCIICKTa 0)1a61/1pa OMNTUYKUX U CIICKTPOHCKUX KOMIIOHCHTH. HyMCpI/I‘IKI/I HpO6J’IeMI/I
BC3daHM 3a MPOpavIyH KApaKTCPHUCTHUKA OONTHYKHUX CUCTCMA.

IIpenopy4ena jureparypa

—_

Philip C. D. Hobbs: Building Electro-Optical Systems: Making it All Work, 2nd Edition, John Wiley & Sons Inc.,
20009.

2. J.Wilson, J.Hawkes: Optoelectronics an introduction, Prentice Hall, 1998.

3. R.M.Marston, Optoelectronics circuit manual, Second edition, Newnes circuit manual series, 1999

4. J.Dakin, R. Brown, Handbook of optoelectronics, Second Edition, Concepts, Devices and Techniques, Volume 1,
CRC Press, Taylor and Francis group, 2018

5. Scott W. Teare, Practical Electronics for Optical Design and Engineering, SPIE Press, 2016

6. Vladimir Protopopov, Practical Opto-Electronics An Illustrated Guide for the Laboratory, Springer International
Publishing Switzerland, 2014

Bpoj uacoBa akTHBHE HacTaBe: | Teopujcka HacraBa: 75 | ITpakTnyna HactaBa: 75

MeTtone u3Bohema HacTaBe

Hpe,uaBaH,a, KOHch'ITaIII/IjC 1 caMOCTaJIaH UCTPAKUBAYKHU PaJ] Y3 MCHTOPCTBO HACTABHUKA.

Ouena 3Hama (MakcuMaaHu 6poj noena 100)

[IpojexTn u ceMuHapH: | 70 | YCMEHH UCIIHT: | 30
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3us npeamera: MepHU pauyHAPCKH CHCTEMU

HacraBHuk niau Hactapuuuu: Mapujana P. I'apusioBuh bo:koBuh

Crartyc npeamera: u300pHU

bpoj ECIIB: 15

YcaoB: HEMaA

Mub npegmera
Ocnoco0spaBame CTyACHATA 32 Pajl y O0JIACTH padyyHApCKH NOApKaHe HHCTPYMEHTAIN]¢ U MEPHIX CHCTEMA.
Yno3HaBame CcTy/IeHaTa ca XapABEPCKUM U COOTBEPCKAM OCHOBaMa CaBPEMEHHUX MEPHHUX CHCTEMA.

Hcxoa npeamera

HaxkoH ozciymanor Kypca, CTYASHTH Cy YIIO3HATH ca OCHOBHUM MPUHIMITIMA Pajia Pa3InuUTHX THIIOBA HHCTPYMEHATA
u ocrioco0JeeHH Cy Na omabepy oaroBapajyhu ceH30p M MEpPHHU CHCTEM 3a KOHKPETHY IPUMEHY, Ha OCHOBY ITO3HaBaba
BUXOBUX NPEIHOCTH M HeocTaraka. [lopes Tora, cTyJeHTH noceyjy MOTpeOHO 3Hame /1a pe3ysiTaTe Mepema MIPUKaxy
y CKiIay ca MeljyHapoIHHM CTaHIapArMa U Jia U3BpIIe MPOBEPY TaYHOCTH Mepera. CTYJeHTH Cy OCIIOCOOJbeHH J1a
CaMOCTaJTHO aHAJTU3UPAjy U Pa3BHjajy Mporpame 3a akBU3HUIU]Y, 00paay v MPUKa3 MEPHUX pe3yJTara.

Capgpaxaj npenmera
Teopujcka nacmasa

CaBpemeHe MeToze 00pajie MepHHX pe3ynrara. MepHa HecurypHocT. CTaTHUKe U TUHAMHYKE KapaKTEPUCTUKE MEPHUX
npeTBapaya u nHCTpyMeHaTa. Onabup oxroBapajyher Tria ceH30pa y 3aBHCHOCTH O KOHKpeTHe HaMmeHe. [IperHocTn u
HeIocTany 1ojeJuHuX npeTBapada. Kanmbpanuja MmepHuX nHCTpyMeHaTa. CTaHIapAHe apXUTEKTYPe MEPHOT CHCTEMA..
Pauynapcku monpxaHu MEpHH cUCTeMH. TeXHHKe TpeHoca rnojaraka. [loBesnBame MEpHUX CHCTEMA ITPEKO
3ajeIHUUKe padyyHapcke Marucrpaie. [loBe3nBame aHATOTHUX U AUTUTATIHNX YIa3HUX U W3JTa3HUX CUTHAIA.
IToBe3uBame MEPHUX CHCTEMA NIPEKO CTAHIAPIAHIX KOMYHHKALMOHUX HHTEpdejca.

Ipakmuuna nacmaea

AHanu3a KOHKPETHOT IpobJieMa ca acieKkTa ojadupa ceH3opa U HaurHa MMoBe3uBama. Kopuiheme KoMeprjaTHuX
MEpHHUX cucTeMa 1 mparehinx copTBepckux anmata 3a 00pay pesynrara Mepema. CTaTiucTuuka 00paaa Haj CKyIoM
pesynrara Mepema 1 oapehuBame pacnozesne 1 MepHEe HECUTYPHOCTH.

IIpenopy4ena jureparypa

. Crankouh: ®u3n4KO TEXHUUKA Mepemwa, Y HuBep3uTeT y beorpamy, 1997.

B. Ipumapesuh: Ilepconannu pauyHapy y cucTeMHMa Mepema 1 yrpasibamba, AKkageMcka Miucao, beorpan, 2003.
Measurement, Instrumentation, and Sensors Handbook (editor John G. Webster),CRC Press, 2000.

J. Fraden:Handbook of Modern Sensors: Physics, Designs, and Applications, Springer; 4th edition, 2010

S. Tumanski: Principles of ElectricalMeasurement, CRC Press, 2006.

SNk W=

bpoj uacoBa aKTHBHE HacTaBe: | Teopujcka HacraBa: 75 I IIpakTuuna HacTasa: 75

Metoae u3Bolem-a HacTaBe

[TpenaBama, KOHCYJITALIM]E U CAMOCTAIaH UCTPAKUBAYKH PaJ] y3 MEHTOPCTBO HACTABHHKA.

OuneHa 3Hama (MakcuMaaHu 6poj nmoena 100)

[IpojekTn u ceMuHapu: | 70 | YCMEeHH UCIHUT: | 30
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3zus npenmera: Hanpennu cucremu 6a3za nogaraka

HacraBHuK:

Crartyc npeamera: M360pau

bpoj ECIIB: 15

Ycaos: OopMaliHOTr ycioBa HeMa, aJId OUEKHUBAHO je npea3Hame 00yxBaheno npeaMerom base momaraka.

Mub npegmera
Cruname noTpeOHUX TEOPHjCKUX U MPAKTHYHHX 3Hamka U3 00JIACTH MOJICPHUX CHCTEMa 3a yIpaBibame 0a3aMa
rojaraka.

Hcxoa npeamera

ITo 3aBpreTKy pasa Ha OBOM IpPEAMETY, CTyI€HTH JOKTOPCKUX cTyAuja he moctuhu moTpedaH HUBO 3Hama J1a ce OaBe
HCTPaXUBAYKUM pasoM y obiactu 6aza momaraka Kao M MPOjeKTOBAmEM M HMIUIEMEHTAINjOM KOMIIOHEHATa CHCTEMA 3a
ynpaBJbabe 0azaMa nojaraka.

Canp:kaj npeamera

Teopujcka nacmasa

TpanunuoHaNHU MPUCTYII pealiu3aliyje peJanuoHix 0a3a rnojaraka u npodjJeMu HCIyHhaBamba 3aXTeBa CaBPEMEHIX
arurkanyja 3a ananusy noaataka. OLTP u OLAP tumoBu 00pajie moaaTaka u MpUCTYITH Koju oMoryhaBajy HajooJbe
nepdopmance. Jluctpubyupanu cuctemu 3a o0paay 0asa nmogaraka, natadioy NpUCTYI U MapalieiHe 0a3e mojaraka.
NoSQL u NewSQL npuctynu ynpapibama MoganuMa, KOH3UCTEHITH]ja oJaTaka U IPOTOKOJIH 33 JUCTPUOYHUpaHe
tpancaknuje Google Spanner u Calvin. KonoHcke 6a3e nonaraka. baze monataka y memopuju. BeprukanHo u
XOPH30HTAITHO MapTHIIHOHKCAEke 0a3a momaTaka. [IporeHa BpeMeHa H3BpIlIaBamka YIIUTa, ONTHMA3AIHja YIIUTa, SOrt-
merge join u hash-join TexHuKe crajama Tadena. IHaeKkcHe cTpykType noparaka, Cuckoo Hashing, Bloom Filter,
WH/IEKCH 3aCHOBaHH Ha HEypaJIHUM Mpekama. basze momaTtaka y Kiay OKpyXemy.

Ipaxmuyna nacmasa

W3pana 3agaTaka v MpakKTUIHAX MIPHMEPa KOjU ce OJHOCE HA TEOPHjCKy HAcTaBy. VIMIuIeMeHTaIija KOMIIOHEHaTa
CHCTEMa 3a YIpaBJbamke MMoIAIMa KPO3 HAJOTPaliby CUCTEMa OTBOPEHOT KOJIa.

JlutepaTtypa

1. P. Bailis, J. M. Hellerstein, M. "Readings in Database Systems", V edition, 2015, http://www.redbook.io/.

2. J. M. Hellerstein, M. Stonebraker and J. Hamilton, "Architecture of a Database System", Foundations and
Trends® in Databases: Vol. 1: No. 2, pp 141-259, 2007.

3. G. Graefe, "Modern B-Tree Techniques", Foundations and Trends® in Databases: Vol. 3: No. 4, pp 203-402,
2011.

4. D. Abadi, P. Boncz, S. Harizopoulos, S. Idreos and S. Madden, "The Design and Implementation of Modern
Column-Oriented Database Systems", Foundations and Trends® in Databases: Vol. 5: No. 3, pp 197-280, 2013.

5. F. Faerber, A. Kemper, P. Larson, J. Levandoski, T. Neumann and A. Pavlo, "Main Memory Database Systems",
Foundations and Trends® in Databases: Vol. 8: No. 1-2, pp 1-130, 2017.

Bpoj yacoBa akTHBHE HACTaBe | Teopujcka HacTaBa: | IIpakTnyHa HacTaBa:

Mertone u3pohema HacTaBe
Teopujcka HacTaBa, BeXKOE M CAMOCTAITHU PaJl CTyJAeHATA.

Ouena 3Hama (MakcuMaJHu 0poj moexa 100)

IMpeaucnuTHe 06aBe3e noeHa 3aBpuiHu UCIUT noeHa
aKTHBHOCT Y TOKY TTpe/iaBamba YCMEHU WCITAT 30
Jomahu 3amamm 30

KOJIOKBHjYM-H 0

CEMHUHAPCKH paj 40
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http://www.redbook.io/

Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3zus npenmera: UnTepHeT cTBapu

HacraBHuK:

Crartyc npeamera: M360pau

bpoj ECIIB: 15

YcaoB: Hema

Mub npegmera
Cruname noTpeOHIX TEOPHjCKUX U MPAKTHYHAX 3Hama U3 obmactu MaTepHeTa ctBapu u Cajoep-Pusnukmx cucrema
(CPS).

Hcxoa npeamera

ITo 3aBpreTKy pasa Ha OBOM IpPEAMETY, CTyI€HTH JOKTOPCKUX cTyAuja he moctuhu moTpedaH HUBO 3Hama J1a ce OaBe
HCTpaXUBaYKUM panoM y obnactu Muarepreta ctBapu (Internet of Things — IoT) u CPS u npojexTyjy cucremcke
apXHUTEKType 3a NOJPIIKY paja amrkauuja HTepHeTa cTBapu.

Canp:kaj npeamera

Teopujcka nacmasa

Cen3zopcku ciioj MuTepHeta cTBapu. Ypehaju ca orpaHHdYeHUM pecypcruMa U OSKHYHE CEH30PCKE MPEKE, FbUXOBU
komyHukarronu nporokonu IEEE 802.15.4, ZigBee, 6LoWPAN u oneparusuau cuctemu Contiki, FreeRTOS, Mbed
OS. Ipontycuu ypehaju ka WAN mpexama. [loBe3suBame ypehaja Ha kinayn uappacTpykrypy. OOpana TokoBa
rojiaTaka 1 KOMIUIEKCHUX jgorah)aja y pealHOM BpeMeHy, aHajIn3a TOKOBA I10/1aTaKa, CKaTa0MIHO yIIPaBIbabe
noganuma. OOpana nmoxaraka Ha o6oxHNM ypehajuma y mpexkn — Edge computing. ApXuTekType ca MamiUM CTETICHOM
ckanabmrHocTH of cloud okxpyxema - fog computing. J{ucTpuOyIija CeH30PCKUX MOAaTaka Ka 3aHTEPECOBAHUM
KopucHuIMMa Ha MHTepHeTy. [IpoTOKONMN aluIMKaTHBHOT CJI0ja 3aCHOBAHH HA ITyOJIMKYj-IPETIUIaTH MOETY IpeHoca
mopyka, CoAP, MQTT, DDS u npyru. CemanTuuke ceHzopcke Mpexe, SSN oHToIoTHja 1 apxXUTeKType 3a oopamy
CEMaHTHYKHX CEH30PCKUX nopaTtaka. [IpuMena merona mammHcKor yuewma y loT anmmkanujama. Ctangapau 3a
Wnnycrpujcku UnTteprer ctBapu (1IoT). [IpuBatHOCT 1 6e36emH0CcT Ko CPS. Amunkariije maMeTHUX IpajoBa,
JIOTHCTHKA, TAMETHE 3rpajie, MOHUTOPHHT KMBOTHE CPEIMHE.

Ilpaxmuuna nacmasa

W3pana 3aaTaka ¥ MpakTHYHUX PUMeEpa KOjU ce 0JJHOCE Ha TEOPHjCKY HacTaBy. MIMIieMeHTaluja cucteMa 3a
monpuiky pana loT ammmkaruja y madopatopuju kopuinhemem STM32WBS55 Nucleo pa3BojHUX TUI0Ya 3aCHOBAHHX Ha
ARM Cortex M4 MUKPOKOHTPOJICPY U TEXHOJIOTHjaMa 32 OCKUUHY KOMYHUKAIIH]Y

Bluetooth 5 u IEEE 802.15.4.

Jlutepatypa

1. V. Tsiatsis, S. Karnouskos, J. Holler, D. Boyle, C. Mulligan, "Internet of Things - Technologies and Applications
for a New Age of Intelligence", Second edition, Academic Press, Elsevier, ISBN: 978-0-12-8144350, 2018.

2. R. Buyya, A. V. Dastjerdi (editors), "Internet of Things: Principles and Paradigms,", Morgan Kaufmann Publishers
Inc., ISBN:978-0-12-805395-9, 2016.

Bpoj yacoBa akTHBHE HACTaBe | Teopujcka HacTaBa: | IIpakTnyHa HacTaBa:

Mertone u3Bohema HacTaBe
Teopujcka HacTaBa, BeXKOE M CAMOCTAITHU PaJl CTyJAeHATA.

Ouena 3Hama (MakcuMaJHu 0poj moexa 100)

IMpeaucnuTHe 06aBe3e noeHa 3aBpuiHu uCIUT noeHa
aKTHBHOCT Y TOKY TTpe/iaBamba YCMEHU WCITAT 30
Jomahu 3amamm 30

KOJIOKBHjYM-H 0

CEMHUHAPCKH paj 40
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npeamera: CuHTe3a THrHTATHUX GUITApa

HacraBauk: UBan Kpcruh

Crartyc npeamera: M360pau

bpoj ECIIB: 15

Yeaos: He moctoju ¢popmanaH ycioB, ajii je 09eKHBaHO Ja je CTYACHT YIIO3HAT ca OCHOBaMa MPOjeKTOBAaka aHAJIOTHUX
W JUTHTAJIHUX Quirtapa.

Musb npegmera

[Ipommpeme 1 HaATpaImba OCHOBHUX 3HAKa CTEUCHHX M3 00JacTH o0paje AWTHTATHUX CHUTHAla W M3y4aBambe HOBUX
MeTOoJla anmpoKcuMarije koje he OuTn mckopuimheHe Kao OCHOBA 3a MPOjEKTOBamE AWTHTAIHUX (unrapa, a Koje cy
IIPEeAMET UHTEPECOBambAa CTYICHTA.

Hcxon npeamera

CTyIeHTH cTHYy NoTpedaH HUBO TEOPUjCKUX M MPAKTUYHUX 3HAMa Jia OJrOBOpe Ha OHMJIO KOje KOHKPETHE 3aXTeBe KOjU
Cy BE3aHH 3a MPOjeKTOBabE, MOJACIHpPAbE, OlleHY Nep(hOpMaHCH, OLEHY OCETJHbUBOCTH, ONTHMHU3AIN]Y, Pealn3alnjy,
MPaKTHYHY NPUMEHY U Bepr]uUKaImjy GUITapcKUX cUcTeMa.

Canp:kaj npeamera

Teopujcka nacmasa

[Ipenocna ¢ynknuja. Meroae anpokcuMmanyje y aHaJOTHOM JOMEHY M aHaJIOTHO-INTUTAIHA NpeciiiKaBama. [IupeKkTHe
METOo/Ie anpoKCUMallMje Y Z-JIOMEeHY 3a PeKyp3MBHE M HEpeKyp3uBHE ¢uirapcke ¢pyHKimje. Puitpu cBenporycHUIN
(peKBeHIrja Kao TpaAuBHU OJIOKOBH cHCTeMa 3a 00paxy curHana. ®a3Hu H KOPEKTOPH IPYITHOT Kallliberha. Peannzanuja
¢unTapa, CBOjCTBa Pa3IMIUTUX KOH(PUTYpAIH]a, OCETIEUBOCT. TaracHu TUTHTATHU (QHUIATPH.

Ipaxmuuna nacmasa

PemaBame npakTHYHUX MpolJieMa M 1aBake¢ MHCTPYKIHUja 32 CAMOCTAIHY M3pajly CeMUHAPCKOT pajia.

Jlutepatypa

1. A. Antoniou, Digital signal processing. McGraw-Hill, 2016.

2. W.K. Chen, Passive, active, and digital filters. CRC Press, 2018.

3. B.A. Shenoi, Introduction to digital signal processing and filter design. John Wiley & Sons, 2006.

4. S.K. Mitra, K. Yonghong, Digital signal processing: a computer-based approach. Vol. 2. New York: McGraw-Hill,
2006.

5. A. Antoniou, L. Wu-Sheng. Practical optimization: algorithms and engineering applications. Springer Science &
Business Media, 2007.

bpoj yacoBa akTHBHe HACTaBe | Teopujcka HacTaBa: 2 | IMpakTyHa HacTaBa: 2

Metone usBohema HacTaBe
Teopujcka HacTaBa, BeXKOE M CAMOCTAITHU PaJl CTyJAeHATA.

Ouena 3Hama (MakcuMaJHu 0poj moexa 100)

IMpeaucnuTHe 06aBe3e noeHa 3aBpuiHu uCIUT noeHa
aKTHBHOCT Y TOKY TTpe/iaBamba - YCMEHU WCITAT 30
nomahm 3amarm 30

KOJIOKBHjYM-H -

CEMHUHAPCKH paj 40
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3us npeameta: JICIT apxuTeKTYype U AJITOPUTMH

HacraBnuk: UBan Kpcruh

Crartyc npeamera: M360pau

bpoj ECIIB: 15

YeaoB: He nmocroju ¢popmanan ycioB, alli je 09eKUBaHO ITOCEI0BAE OCHOBHIX 3HAKa U3 TEOPHje TUTHTAIHUX QHITapa,
TI03HABakE HEKOT o1 je3uka 3a onuc xapasepa (VHDL, Verilog), kao u nmporpamckor je3uka C.

Musb npegmera
Ymo3HaBame CTyAEHaTa ca TEOPHjCKUM W NPAKTHYHAM 3HamHMa ITIOTPEOHMM 3a TIPOjEKTOBamE XapaBepa 3a
MMITJICMEHTAIIH]Y aJITOpUTaMa U3 00JIACTH TUTUTAITHE 00pajie curHaia u pa3Boj codhraepa 3a JICII nmpomecope.

Hcxon npeamera
CryneHTn ctudy morpebaH HUBO TEOPHjCKUX M MpaKTHYHUX 3Hama aa kopucte JCII mpomecope 3a oOpaxy curHama y
peaHOM BpeMeHy, pojekTy]jy xapasep ochoBaux JICIT 6iokoBa u kopucte JICII U1 jesrpa 3a peaiu3aiujy CI0OKSHHUX
JICIT arutukarwmja.

Canp:kaj npeamera

Teopujcka nacmasa

Crneundununoctu u apxutekrype JICII mponecopa, obmactu mpumene. HauwmHm mpencraBibama Iojaraka, edexar
KOHAa4YHE Iy)XMHE JUTHTAIHE PEYH, IPOrPaMCKH acleKTH, paj y pPeaJlHOM BpeMeHy M XapABepcku HHTepdejc.
[Mporpamupame JICII mpouecopa Ha acemOiepckoM u BuiieM nporpamckoM jesuky. JICII na FPGA. Umnnemenranuja
JCII anropurama: peKyp3UBHM W HEpEKyp3WBHH GuITpH, IuckperHa @PypujeoBa Tpanchopmarmja, CORDIC,
aNTOPUTMH 3a KpUnTorpadujy, Kojia 3a TUTUTATHY MOIYJIAIH]y U IeMOAyJIanujy.

Ilpaxmuuna nacmaea

PemaBame npakTryHEX mpobiema kopumhemeM codTBepckux amata Martma6/Ilajron, Code Composer Studio, Intel
Quartus u Xilinx Vivado Design Suite, kao u FPGA u JICII pa3Bojaux cucrema. J[aBame HHCTPYKIHja 32 CAMOCTATHY
U3pagy CEMHHAPCKOT paja.

Jlutepatypa

1. S.A. Khan, Digital Design of Signal Processing Systems: A Practical Approach, John Wiley & Sons, 2011.

2. U.Mayer-Baese, Digital Signal Processing with Field Programmable Gate Arrays, Springer, 2014.

3. R. Woods, J. McAllister, G. Lightbody, Y. Yi, FPGA-based Implementation of Signal Processing Systems, John
Wiley & Sons, 2017.

4. S.M. Kuo, W.S.S Gan, Digital Signal Processor-Architectures, implementation, and Applications, Pearson
Prentice Hall, 2008.

5. T.B. Welch, C.H.G. Wright, M.G. Morrow, Real-Time Digital Signal Processing from MATLAB to C with the
TMS320C6x DSPs, CRC Press, 2017.

Bpoj yacoBa akTHUBHe HACTaBe | Teopujcka HactaBa: 75 | IIpakTnuyna HacTaBa: 75

MeTtone u3Bohema HacTaBe
Teopujcka HacTaBa, BexOe U CaMOCTaJIHU paJi CTYAEHATA.

OuneHa 3Hama (MakcuMaIHu 6poj nmoena 100)

IIpenncnutHe 06aBe3e noeHa 3aBpLIHH UCTIUT noeHa
AaKTHBHOCT Y TOKY Ipe/iaBama 0 YCMEHU UCIIUT 30
nomahu 3aganm 30

KOJIOKBU]YM-H 0

CEMHMHApPCKU pajl 40
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3zus npeamera: IIpojekToBambe HAMEHCKHX PAYYHAPCKHX CHCTEMA

HacraBHuk niau HacraBaunm: Jlazap CapaHoBaig

Crartyc npeamera: M300pHu

bpoj ECIIB: 15

¥Yci0B: HEMA ycllOoBa

Mub npegmera
Ymno3HaBame ca CaBpeMEHUM TEXHOJIOIIKIM JOCTUTHYhMMa 1 OBJIaJaBame 3HABIMa TIOTPEOHUM 32 pealin3alujy
padyHApPCKUX CHCTeMa yHaIpe[ neuHIcaHe HaMeHe.

Hcxon npeamera
Ocnoco0spaBame 3a ICTPAKUBAKE U BO)EHE MPOjeKTOBakha y 0071aCTH HAMEHCKIX padyHapCKUX CHCTEMA.

Canp:kaj npeamera

Teopujcka nacmasa

ITporpamabuiiHe KOMIIOHEHATE; COQTBEPCKU U XapABEPCKHU aCTEKT MPOrpaMadHIHOCTH. XapABEPCKHU MporpamMaduiiHe
komnonente; CPLD, FPGA. AcniekTu XapABepCKe peau3aliyje HaMeHCKUX padyHapckux cuctema. Codrepcku
porpamMa0uIHe KOMIIOHEHTE; padyHap, Iporecop, nepudepuje, KOHTPOJIEp, MUKPOKOHTpoiep. Be3a Bummx
MPOTPAMCKHX je3HKa, aCeMOJIEPCKOT M MAITMHCKOT Koaa. CrenujaiHe TeXHUKE KOpHUIThemke y painu3anuju
MHKPOKOHTpOJIepa Kao MOAPIIKA BUIIIMM IPOTPaMCKuM je3unuMa. [IpojekToBame, IMIUIEMEHTAIHja H KopuIheme
OTIEpaTHBHUX CHCTEMA 32 paJl y PeaTHOM BpeMeHy. Teoprja KOHaAYHUX MaIlliHA CTamka W allTOPUTAMCKa IIPAMEHA.
AcriekT copTBEpCKe peann3aliije HAMCHCKHX padyHapcKux cucrema. [IpojekToBame copTBepa u XapaBepa Kao
CHCTEMCKE IICTIIHE.

Ipakmuuna nacmaea
Crienuduikanyja mpojeKTHOT 3aaaTka. [IpojekaT KOHKPETHOT HAMEHCKOT pauyHapCKOT cucTema. . Bepudukanuja
MpojeKTa.

IIpenopyyena JuTeparypa

1. W. Wolf, "ComputerasComponents, PrinciplesofEmbeddedComputingSystemDesign",
MorganKaufmann,SanFrancisco, USAm 2000.

2. F. Vahid, T. D. Givargis, "EmbeddedSystemDesign: A UnifiedHardware/Software Introduction”, Wiley, 2001.

3. P. Marwedel, “EmbeddedSystemDesign”, KluwerAcademicPublishers, TheNetherlands, 2004.

4.J. W. S. Liu, "Real-TimeSystems", PrenticeHall, 2000.

5. R.S. Janka, "SpecificationandDesignMethodologyforReal-TimeEmbeddedSystems", Springer, 2006.

Bpoj wacoBa akTHBHE HacTaBe Teopwujcka HacTaBa: IIpakTryHa HacTaBa:

Metone usBohema HacTaBe
MeHTOpCKH; KOHCYJITalllje, BOheHH POjEeKTH, MPOjeKTH.

Ouena 3Hama (MakcuMaJsnu 6poj noena 100)
W3pana u onbpana mpojexata 100 moena. [Ipojextu ce page mucmeno (60 moeHa), MPe3eHTY]y YCMEHO B yCMEHO OpaHe
(40 noena). Mcnur je mosnoxeH ca 61 noenoM. Oueny ynHu Bosieha(e) nudpe Opoja nmoeHa.

Hauun MMPOBEPC 3HAba MOTY outu Pa3ININUTH : (HI/ICMeHI/I UCIIUTHU, YCMCHU UCIIT, r[pe3eHTa111/Ija npojeKTa, ceMHHapu
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3zus npeamera: PauyHapcka aHaIn3a M ONTUMU3AIMja AHAJOTHUX eJIEKTPOHCKHUX K0JIa

HacraBuuk niau HacraBuuum: [Ipeapar Ilejosuh

Crartyc npeamera: M300pHu

bpoj ECIIB: 15

YcaoB: HEMaA

Mub npegmera

Y npeaMety ce IpoydaBajy METOIH 3a PAdyHApCKy aHAIM3Y M ONTHMHU3AIM]y IEKTPOHCKHUX KOJIa, KOjH Cy AaHac
HEONXOJaH ajaT y IPOjeKTOBakY €IEKTPOHCKUX KOJIa, a allCOIyTHO He3a00MIa3aH ajaT y MpojeKTOBaky HHTETPUCAHNX
kona. [lnb mpeamera je Ja CTyJeHTH pa3yMejy MeTo/Ie KOjU Ce KOPUCTE U FhIXO0Ba OTpaHUYCHa Kako He 01
0e3pe3epBHO BEepOBAJIH pe3yITaTuMa CUMYJIalyje, ajdi U Kako OM OWIIM CUTYPHH y pe3yiITaT CHMYJIaIlije Kaja 3a TO uMa
OCHOBA.

Hcxon mpeamera
CrynenTu he pazymeTn kako pajie mporpaMu 3a CUMYyJIalujy ¥ ONTHMHU3AIM]y eIEKTPOHCKUX KOJIa M KaKBa OrpaHUueHa
numajy, a 6uhe u y cramy Jja caMy MHUIIY TaKBe porpame.

Capgpaxaj npenmera
Teopujcka nacmasa:

Mopnen enextpuyHOr Koja. CHCTEMH jeHAYMHA SIISKTPHYHOT KoJa: TabIo Moel, MOAN(HKOBaHA HOJAJIHA aHAJIH3a.
TerereHoBa TeopeMa U leHA IPHMEHA Y CUMYJTaliji. TOMOOMKe MaTpHIe ENSKTPHYHUX KOJIa U BHXOBa aHAIU3a.
AyTtomatcko GpopMupame jenHaunHa Kojia, mapcep. PemmBocT cucteMa jeqHadurnHa KOje OMUCY]y €IEKTPHIHO KOJIO.
JleTekToBame y3poKa HejeJHO3HAUHUX pelera. THITOBH aHaIN3e eINEeKTPHYHUX KOJla: aHAIN3a jeJHOCMEPHUX PeKHMAa,
aHanu3a (PPEKBEHIMjCKOT O3MBA U aHAIN3a NpeNla3HuX npoueca. AHanu3a myma 1 Monre Kapio ananmuza y
eNeKTPOHCKUM KosuMa. CHMyJIalyja Kojla eHeprecTe enekTpoHuke. CHMyanyja y eleKTpOeHepreTCKIM CUCTEMUMa,
cneunduyHoTH. ['eHepanu3anyja Ha CUMyNAIH]jy TEIEKOMYHHUKAIIMOHUX Mpexa. MoJIelu eleKTPOHCKUX KOMIIOHEHATa,
JOCTYITHOCT Mojena. MeToau onTUMu3aliije elnekTpoHckux kona. M36op kputepujymcke dynkmuje. Ilaperosa
rpaHuIa.

Ipaxmuuna Hacmasa:
IIporpamcku je3ux Julia, ocHoBY nmpuMene. Cumyaryja eneKTpOHCKHUX KoJia y jesuky Julia. MimyctpoBame 0OCHOBHHX

THTIOBA CUMYJIAIlFje Ha jeTHOCTaBHIM IpuMepruMa. 3pasia mporpamMa 3a CHMYJIAIHjy IpeMa 00JIacTH HCTPaKHBamka
KaHIMaTa.

IIpenopyuena qureparypa

1. Laurence W. Nagel, ,,SPICE2: A Computer Program to Simulate Semiconductor Circuits®,
https://www2.eecs.berkeley.edu/Pubs/TechRpts/1975/ERL-520.pdf

2. Andrei Vladimirescu, ,,The SPICE Book®, Johm Wiley, 1994

3. Giuseppe C. Calafiore, Laurent El Ghaoui ,,Optimization Models*, Cambridge University Press, 2014

bpoj yacoBa akTUBHE HAacTaBe I Teopujcka HacTaBa: | IIpakTuyHa HacTaBa:

Metoae u3Bolem-a HacTaBe
[IpenaBarma 1 IEMOHCTpAITH]e HA pauyHApY.

Onena 3Hama (MakcMMaJIHU Opoj noena 100)
IIpenucnutHe 06aBe3e: yBoHe cuMyanyje, 20 noeHa; mpojekar, 40 noena. Mcnut, yemenn, 40 noena.

HauuH npoBepe 3Hamba: YCMEHH HCIT U NPe3eHTANNja MpojeKTa
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Cryaunjcku nporpam: EnekTpoTexHuKka 1 pauyHapCTBO

Ha3us npeaMera: CaBpeMeHe KOMYHHUKAIIUOHE TeXHOJ'IOl"l/Ije

HacraBuuk: Jlou. np Munan Yabapkana

Craryc npeamera: M360pHu

bpoj ECIIB: 15

VYcaos: Hema

Inss npeamera

OmoryhuTH cryneHTiMa a Oyay YIO3HATH ca pa3BOjeM HAjHOBHjHX CaBPEeMEHHX KOMYHHKAIIMOHHUX TeXHOJoruja. Pa3moj u
aHanm3a 5G cucreMa. Pa3Boj TexHUKa 3a KOMIIEH3allljy HEJIMHEeapHe JUCTOP3Hje U 000JbIIamhe e(hHUKaCHOCTH y ITOACHCTEMUMA
caBpeMeHHX OeKMIHUX cucTeMa. Pa3Boj koMmoHeHaTa i mocucTeMa 3a CaBpeMeHe KOMYHHKAI[HOHE TEXHOIIOTHje, Kao LITO Cy
5G, B5G, 6G u fectile uHTEpHET.

Hcxon mpenmera

CrHnarme MUPOKOT 3Haba M MPAKTUYHO UCKYCTBO O TOME KaKO MPUMEHE CaBPEMEHHX KOMYHUKAIIMOHUX TEXHOJIOTH]ja
OJIaKIIIaBajy pa3yMeBame MPOjeKTOBakha KOMYHUKAIIMOHKX nojicucteMa.CtyneHTr he Mmohu 1a popMupajy eKcriepuMeHTe ca
IIJbEM aHAIM3E MOJICHCTEMA 33 CaBPEMEHE KOMYHHUKAIIMOHE TEXHOJIOTH]E.

Canp:kaj npenmera

Teopujcka nacmasa

Ipernen caBpeMeHMX KOMYHHKAIIMOHUX TexHoyorwja. AHammza 5G, B5G u 6G curHana u cucrema. YTHIA] HEJHMHEapHE
JIUCTOP3HUje Ha UMIJICMEHTAIN]Y KOMYHHKAIMOHUX cucTeMa. [IpojekToBame moacucTeMa 3a KOMyHHKAIMOHE TEXHOJIOTH]E Kao
uro ¢y 5G, B5G, 6G u tactile untepHer .

IIpaxmuuna nacmasa

IIpaTtu TeopHjcKy HacTaBy.

Jlutepatypa
1. R. Freeman," Radio System Design for Telecommunications", 3rd Edition, John Wiley & Sons, 2007.

2. J. Rodriguez, "Fundamentals of 5G Mobile Networks", John Wiley & Sons, Inc., 2015.
3. J. Wells, "Multigigabit Microwave and Millimeter-Wave Wireless Communications", Artech House, 2010.
4. "D. Budimir, ""Generalized Filter Design by Computer Optimization"", Artech House, 1998.
5. Onabpanu unaniy u3 yaconuca IET Electronics Letters, IEEE Wireless Communications, IEEE Transactions on
Communications, EEE Trans. Antennas Propag., IEEE Transactions Microwave Theory and Techniques u ap.
Bpoj yacoBa akTuBHe HacTaBe l Teopujcka HacraBa: 5 ‘ IIpakTuyHa HacTtaBa: 5

Metone n3Bohema HacTaBe

IpenaBama, EKCIEPUMEHTH Y UCTPAXXKUBAYKO] JTAOOPATOPHUjH, U3pala MpojeKTa, IPHMeHa KOHKPETHUX METO/Ia U3
MPENopYYCHUX PaI0Ba.

Ouena 3Hama (MakcuMaaHu 6poj nmoena 100)

HpenncnnTHe o0aBese nmoceHa 3aBleIHI(I HCIIUT mocHa

AKTUBHOCT Yy TOKY IIpCllaBamba

npojexar 30 MUCMEHH UCITHUT
KOJIOKBUjYMH YCMEHHM UCITUT 40
CemuHapu 30
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Cryaunjcku nporpam: EnekTpoTexHuKka 1 pauyHapCTBO

HasusB npeanmera: Hanpennu untepdejcu u cajoep 6e36eaH0OCT

HacraBuuk: Jlou. np Munan Yabapkana

Craryc npeamera: M360pHu

bpoj ECIIB: 15

VYcaos: Hema

Inss npeamera

OwmoryhuTti cTyaeHTHMa Aa Oyay yIHo3HaTH ca pa3BojeM u MoryhHocThMma yHampehema HajHOBHjUX HHTepdejca, Kako ca
CHCTEMCKOT, TAKO U ¢a KOPUCHUYKOT acreKTa y CBpXy moBeharmba 0e30€1HOCTH Ha HHTEPHETY M 3aITHTE NPUBATHOCTH.

Hcxon mpenmera

CrHname MUPOKOT 3Haba M MPAKTHYHOT UCKYCTBA O TOME Kako ()yHKIIMOHHMIIIE pa3Boj U MPHUMEHA HanpeTHUX uHTepdejca o
KOjUX HEKH YKJbY4YYjy ¥ MIPUMEHY pa3IMYMTHX KOHIIENaTa BemTauke nartenureniuje. Ctyaentu he mohu na hopmupajy
XapIBepCcKO-cohTBEpCKE apXUTEKTYPE 3a SKCIIEPUMEHTE ca IIHJbeM aHan3e nHTepdejca y CBpXy MpaBiberha Oe30eaHujer
MHTEPHETA U 3aIUTHATE IPUBATHOCTH KOPHCHHKA.

Canp:kaj mpenmera

Teopujcka nacmasa

Yno3HaBame ca IPUHIMIINMA Pa3Boja uHTep(ejca Ha OCHOBY Au3ajHa (MOTYhHOCTH YOBEKa pa3iuuuTe 100U, aHaIM3e 3ajaTaKa,
NpUHIWIEMA JH33jHa), aHaIHW3a yHmoTpeOe WHTepdejca, MMIUICMEHTaruje (YNasHM W H3NIa3sHH MOJENHN) M eBallyaluje
(XeypucTHUKa U IPEeJUKTUBHA, TecTHpame). be3dennocHu acnektu unrepdejca y cajoep npocropy. THIIOBH Ipelaka, lUX0Ba
IpeBeHINja ¥ OTKIAmame. 3allTHTa HPHBATHOCTH Pa3IMYNTUX BPCTAa KOPHCHHWKA HA HMHTepdejcMMa HOBE TeHepardje.
KoHuenTu BemTauke WHTEIMICHIMjE 3a aHAIU3y cajpXkaja Ha WHTepdejcuMa HoBe reHepauuje. JlokanHa, edge u cloud
co(TBepCcKa apXUTEKTypa Kao MOAPIIKA 32 HHTep(ejce HOBE TeHepaIije.

IIpaxmuuna nacmasa

Ipatu TeopHjcKy HAaCTaBYy.

Jlutepatypa

1. B. Shneiderman, C.Plaisant, Dizajniranje korisnic¢kog interfejsa, CET, 2005 (prevod na srpski).

2. Sharp, H., Rogers, Y., Preece, J. (2015). Interaction Design: beyond human-computer interaction. New York: John
Wiley & Sons, Inc., 4th ed.

3. Krug, S. (2014). Don’t make me think revisited: A Common Sense Approach to Web and Mobile Usability. New Riders
Pub. 3rd ed.

4. 1. PanhenoBuh: BucokorexHonomky kpuMuHai, KpuMuHanucTuuko-noiauiujcka akagemuja, beorpan, 2013.

5. A. Jevremovié¢, M. Veinovi¢, M. Cabarkapa, M. Kirstic¢, I. Corbev, 1. Dimitrovski, N. Garcia, N. Pombo, M. Stojmenovic,
Keeping Children Safe online with Limited Resources: Analyzing what is seen and heard, IEEE ACCESS, pp. 1-11,
Sep, 2021.

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 5 ‘ IIpakTnyna Hacrasa: 5

Metoae uzBolhema HacTaBe

[IpenaBama, EKCIEPUMEHTH Y HCTPa)KUBAYKOj JaOOPaTOPUjH, U3paga NpojeKTa, IPUMEHa KOHKPETHIUX METOMA U3
PENopyYEeHUX paJioBa.

Ounena 3Hama (MakcuMaJanu 6poj moena 100)

IIpenucnutHe o0aBe3e noeHa 3aBpuIHM HCTIUT noeHa

AaKTHUBHOCT y TOKY Ipe/iaBamba

TpojeKaT 30 TIACMEHU UCTTAT
KOJIOKBH]jyMHU YCMEHHU UCIIUT 40
Cemunapu 30
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M3bopHa rpyna b

Cryaujcku nporpam: EneKTpoTeXHHKA M PadyyHapCTBO

Ha3uB npeamera: buonnkemepunr 1

HacraBuuk uiau nHacrapuuum: @uaunosuh JI. Henan, Ucansosuh M. BeauGop

Craryc npeamera: T: M36opHu, 111 cemectap

bpoj ECIIB: 15

Yeaos: Oxcnymana KJIacHYHa MEXaHHKa, MeXaHUKa (Iynaa, KOMIjyTepcka AnHaMuka (iaymnna

usb npegmera:
IInp mpeMeTa je yImo3HaBame KaHIuaaTa ca OCHOBaMa OMOMHKEHSPUHTA.

Hcxon npeamera
[To3naBame ocHOBa OMoMHKemeprHTa. CTeUeHa 3Hamba 38 CAMOCTANTHY U3pay CIIOKEHOT peatHOT 3a1aTKa U3 001acTi
OMOWHKCHCPUHTA.

Capgpxaj npenmera

Teopujcka nacmasa

OCHOBHH TI0JMOBH y OMOMHXemhepuHTy. KapakTepuctrke cTpyjama KpBu. KapanoBackynapuu cuctemu. Pecrimparopan
cucremu. buomexanmuke kapakrepuctuke TkuBa. Mummhu. buomexannka xpckasuiie. buomexanmnka knuMeHor cryoa.
OCHOBHH €KCIIEpUMEHTAJIHU IN3ajH y OnonHXemepuHTy. M3pana OnomenuuuHckux ypehaja.

Ipakmuuna nacmaea

W3zpana jenHor ekCiepuMEHTATHOT JU3ajHa 32 TIPUMeEp U3 OHOMHXEH-EpUHTa U U3pajia CEMHHApPCKOT paja y 00Ky
M3BEITAja.

IIpenopyuena qureparypa

[1] Dwunmumoruh H., OcHoBu OnonmxemepunTa, PakynTeT HHXEHEPCKUX Hayka, Kparyjesar, 2012. ISBN 978-86-
86685-66-7.

[2] M. Kojic, N. Filipovic, B. Stojanovic, N. Kojic, Computer Modeling in Bioengineering — Theoretical Background,
Examples and Software, J. Wiley, 2008.

[3] Filipovic N, Rosic M, Tanaskovic I, Milosevic Z, Nikolic D, Zdravkovic N, Peulic A. Fotiadis D, Parodi O,
ARTreat project: Three-dimensional Numerical Simulation of Plaque Formation and Development in the Arteries,
IEEE Trans Inf Technol Biomed. PMID: 21937352 (2011)

Bpoj uacoBa aktuBHe Hacrase: 10 | Teopujcka HacTaBa: 5 | IIpakTnuHa HacTaBa: 5

Mertone u3Bohema HacTaBe
Teopujcka HacTaBa ce U3BOAM Ipeko Bumeo 6uma, Mpeske padyHapa, y3 momoh tabne. [lpaktudna HacTaBa ce ogBHja y
J1200paTOpHjH 32 BHOMHKEHEPHHAT M Ha padyHapHuMa.

Ouena 3Hama (MakcHMaJIHU Opoj nmoena 100)
Hcnut ce monaxke mpenajoM u mpe3eHTanujoM mnpojekra. 1o 60 6010Ba HOCH Tpojekart, a leroBa Mpe3eHTannja Koja
MHTETrpHIIE U YCMEHH Jieo uctuta Hocu 10 40 6onoBa
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http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosic%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaskovic%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Milosevic%20Z%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nikolic%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zdravkovic%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peulic%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parodi%20O%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21937352

Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npeamera: O0jeKTHO OpHjeHTHCAHA AHAJIN3A U NMPOjeKTOBabe

HacraBuuk uiau nacrapuuum: Ucannosuh M. Bearu6op, @®uaunosuh 1. Henan

Crartyc npeamera: T: N300pHHU

bpoj ECIIB: 15

YeaoB: He mocroju hopMaian yciioB, ajd je OYeKHBAHO [la CTYICHT MO3Haje TpanuBo mpeamera CopTBepcKn
nkemepruHr 1 CopTBEpCKH HHKEHEPHHT 2

Musb npegmera:
PazymeBame u mpruMeHa IPUHIIATIA U HATIPETHUX eleMeHaTa 00jeKTHO-OpHjeHTICAaHEe aHAIN3€ U METOIONIOTH]e
MIPOjeKTOBamA COPTBEPA.

Hcxon npeamera

BemrtrHa nipojekToBama KOMILIEKCHIX COPTBEPCKUX apXUTEKTypa. Y Mehe miaHupama U Bol)erha KOMIDIEKCHUX
corBepckux npojekara. CriocoOHoCT yueriha y Hay4HO-HCTPaXKUBAUYKOM pajy y JOMEHY 00jeKTHO-OpHjeHTHUCaHE
aHAJIM3E 3aXTEBa M MOJICJIUPakha cohTBEpa MPUMEHOM rpadHUKHX HOTAIlM]ja M IPOJEeKTHHUX Y30paKa.

Canp:kaj npeamera

Teopujcka nacmasa

Enementn o0jekTHOT MoJena. YopeiHa aHam3a je3nka o0jekTHe opujenrtanuje: C++, JaBa, C#, Ana u apyru. [Iporec,
MIPUHIMON U parMaTrka pazsoja OO codreepa. OO ananusa. [IpojexToBame ynpasbano Moaenom. UML 2 HoTtanuja
W KOHCTPYKIHja tujarpama. M3BpIrHu MOJIeH, akiMoHa CEMaHTHKA M aKIMOHHM je3unu. [IpojeKTHH y30pIH CTPYKTYpe,
MOHaIIamka U Kpenpama. Xeypructiuke OO mpojeKToBama.

Ilpakmuuna nacmasa

[IpojexToBame apxXUTEKType CI0KEHOT COPTBEPCKOT CHCTEMA M IIHCAhE aIUIMKAIMje Y HEKOM O] TOMEHYTHX
MIPOTPAMCKHX jE€3MKa.

IIpenopyyeHa auTeparypa

[1] Booch, G., "Object-Oriented Analysis and Design with Applications", 3rd ed., Addison-Wesley, 2007.

[2] Rumbaugh, J., Jacobson, 1., Booch, G., "The Unified Modeling Language Reference Manual", 2nd ed., Addison-
Wesley, 2004.

[3] Booch, G., Rumbaugh, J., Jacobson, 1., "The Unified Modeling Language User Guide", 2nd ed. Addison Wesley,
2005.

[4] Gamma, E., Helm, R., Johnson, R., Vlissides, J., "Design Patterns: Elements of Reusable Object-Oriented
Software", Addison-Wesley, 1995.

[5] Riel, A.J., "Object-oriented Design Heuristics", Addison-Wesley Longman, Inc.,1996.

bpoj yacoa akTtuBHE Hactase: 10 I Teopujcka HacTaBa: 5 I IIpakTuynHa HacTaBa: 5

Metoae u3Bolema HacTaBe
Teopujcka HacTaBa ce U3BOIM Mpeko Bumeo Ouma, Mpexe paduyHapa, y3 momoh tabdme. [IpakTuuHa HacTaBa ce oJBUja
padyHapCcKOj] YYHOHUIIH.

Onena 3Hama (MakcMMaJIHU Opoj noena 100)
Hcnut ce monaxe mpeaajoM u mpe3eHTarmjoM mnpojexra. /1o 60 60/10Ba HOCH MPOjeKart, a leroa Mpe3eHTAIH]a,
on0paHa M YCMEHH Jieo ucnuTa HocH 1o 40 6omoBa
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Cryaujcku nporpam: EnexTpoTexHuka 1 pauyHapCTBO

Ha3us npeaMerta: HNHTeIMIreHTHE TEXHUKE Y cucTeMumMa oJiyuyuBamba

HacraBHuk win HactapHunu: Pankosuh M. BecHa, I'epocku U. Tujana

Craryc npeamera: V360pHu npeMET CTYIUjCKOT IIporpama

Bbpoj ECIIB: 15

YcaoB: Hema

Mub npegmera

Y1o3HaBame CTyAeHaTa ca KOHIETITHMA, TEOPHjCKIM OCHOBaMa M MOT'yNHOCTHMa WHTEINT€HTHUX TEXHUKA Y
CHCTeMMMa 3a NIOJPIIKY OATyunBamy. OcnocobibaBame CTyAeHATa 1a CaMOCTAIHO IPUMEbYjy CTCUeHa 3Hamba y
pelaBamy peasHux mpodiema.

Hcxoa npeamera

CryneHTH ce ocrioco0spaBajy 1a MOAETHPAjy U peliaBajy peairne mpobieMe ONTHMAIHOT OUTyYHBamkha KOpUIIhemheM
MHTEUTEHTHUX TEXHUKA y YCIOBUMAa HEN3BECHOCTH U HeoapeheHoctu. [1o 3aBprieTKy paia Ha OBOM MPEIMETY,
CTYZAEHTH JIOKTOPCKUX cTyauja he noctuhn morpeban HUBO 3HamWa J1a ce 6aBe UCTPaXKMBAUYKUM PaJioM y 00IacTH
IIPUMEHE MHTEIMTCHTHUX METOJI0JIOTHja y Pa3BOjy CHCTEMA 32 IOAPIIKY OJUTyUHBAIbY.

Capapxxaj npenmera

Teopujcka nacmasa

OCHOBHH KOHIIETITH CHCTEMA 3a MOPIIKY OJUTydrBamy. TeopHja ToHOUIeHka ouTyKa. IIpobiem paroHaIHOCTH y
omtyunBamy. PakTopu oxnyunBama. Pase noHOIIEHa oTyKa. Bpere cuctema ommyunBama. CTpykTypa
MHTEJUTEHTHOT CUCTEMa OJUTy4YHBama. McTpakuBarme 1 aHaIu3a o/1aTaka Kao MO/IpIIKa JOHOIICHY OIyKa.
Opity4rBarme 3aCHOBaHO Ha IpaBuinMa K HajOnmkux cycena.

Cuctemu 3aCHOBaHHU Ha 3HABY: EKCIIEPTHH CHCTEMH. Pe3oHOBame y ycnoBuMa Heoapelenoctu: bajecoBo ommyunBame,
BajecoBe Mpexe u o0ydaBame. Mpeke BepoBama. Heyporcke mpexe. ®asu ioruka. 'eHeTCKH alrOpUTMHU. AJITOpUTaM
poja gectuna. AnroputaM KoJoHHje MpaBa. XuOpHIHN Heypo-(a3u-reHeTcku cucteMu. Meroaa Hocehux BekTopa.
Koncrpyknnja anata 3a moapuiKy OAIy9IHBaby: aKBU3UIM]ja I01aTaKa, €BUACHTPAkbE H MOACIHPALE 3HAbA,
Banupaanyja cucteMa. [IppuMeHa HHTEUTEHTHUX TEXHUKA y MIPENponecupamy nojaraka. Jletekuuja ayrnajepa u
npeaBubame nogaraka Koju HeJocTajy. [IpuMepn MHTEUICeHTHUX CHCTeMa 3a MOJPIIKY OJUTyYUBamY.

Cmyoujcku ucmpasxicueauxku pao:

- [Tpojekar ca MpakTUYHUM ¥ KOHKPETHUM HPOOJIEMOM.

- Pag ca copTBeprma koju omoryhaBajy IMITTIEMEHTAIN]y HHTSIUTCHTHHX CHCTEMa 3a TIOAPIIKY OJUTyIHBambY.
- HpquaBaH)e HayYHHUX pagoBa U3 06HaCTI/I HHTCJIMTICHTHUX CUCTEMA 3a MOAPIIKY OMIYyYUBAKGY.

IIpenopy4eHna jureparypa

1. C. M. Bishop, Pattern Recognition and Machine Learning, Springer, 2006.

2. M. R. Berthold, D. Hand, Infelligent Data Analysis, Springer, 2007.

3. S.Russell, P. Norvig, Artificial Intelligence - A Modern Approach, Prentice Hall, Englewood Cliffs, New Jersey,
20009.

4. M. G. M. Hunink, P. P. Glasziou, J. E. Siegel, J. C. Weeks, J. S. Pliskin, A. S. Elstein, M. C. Weinstein, Decision
Making in Health and Medicine: Integrating Evidence and Values, Cambridge University Press, 2001.

5. Exploring Intelligent Decision Support Systems: Current State and New Trends (Studies in Computational
Intelligence, 764) st ed. 2018 Edition by Rafael Valencia-Garcia (Editor), Mario Andrés Paredes-Valverde
(Editor), Maria del Pilar Salas-Zarate (Editor), Giner Alor-Hernandez (Editor), Springer, 252 pages, ISBN:
9783319740027. https://link.springer.com/book/10.1007/978-3-319-74002-7

Bpoj yacoBa akTHBHE HacTaBe: | Teopwujcka HacTaBa: 75 | CTynujcKu HCTpaXUBAdKU pamd: 75

Metone usBohema HacTaBe
IIpenaBama, MHTEPAKTHBHA HACTaBa U CAMOCTAJIHU PaJ.

Ounena 3nama (MakcumaiHu 6poj noeHa 100)
[Ipesenrammja n ogdpana ceMrHapcKoOT paga: 60 moeHa
Ycemenun ucnut: 40 moeHa
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npenmera: PauyHapcka MHTEJINTEHINja Y HHIKEHEPCTBY

HacraBuuk niamn Hacrauunu: Pankosuh M. Becna

Crartyc npeamera: VM300pHU IpeIMET CTYAM]CKOT IIporpama

bpoj ECIIB: 15

YcaoB: Hema

Mub npegmera

Huss xypca je yrmo3HaBame CTy/IeHaTa ca TeopHjaMa M TeXHHKaMa padyHapcKe HHTenureHmnmje. [lpoydaBajy ce
HEYPOHCKE MpeKe, TEHETCKH AITOPUTMHU, (pa3u CUCTEMU, XHOPHUIHA CUCTEMHU.

Cruname 3Hama 1 UCKYCTBa 0 MOTyRHOCTHMA MTPUMEHE TeXHUKA padyHapCKe MHTEIUTCHIN]E Y MOACITHPALY
Pa3ITUINTHX CHCTEMa, IPEIUKIIN]jH, ONTHMHU3AIIN]H.

Hcxon npeamera

[To 3aBpIIeTKY paja Ha OBOM IIpeIMeTy, KaHauaaTi he opnanaTy objJacTiMa padyHapcKe HHTEIHUTeHIM]je (BellTauKe
HEYPOHCKE MpeKe, TEHETCKH alrOPUTMH, (pa3u CHCTEMH, XHOPHIHA

cucTeMu) 1 Ouhe y cTamy J1a UX YCICIIHO IPUMEHY]Y 3a pelliaBame mpodieMa (kiacudukanyja,

MOJICITUpa-e, IPEAUKIMjA, ONTUMHU3AIIN]a) Y PA3TIHYUTUM 00JIaCTHMA TEXHHKE.

Capgpaxaj npenmera

Teopujcka nacmasa

VYBon. [lebpununnmja u OCHOBHE KapakTepucTHKe. TunimyHu podiieMu 1 obsactu npuMene. Tunnyay anati. HeypoHcke
mpexe. OcHoBHe uneje. Apxurektypa. Kiacupukannja HeypoHcknx Mpexa. OO0ydaBame HEYpOHCKE MpEKe.
IMoy3manoct u crabmnHocT. Monen Banmnaanuje. CopTBepckH anatu 3a HeypoHcke Mpexe. Pa3u noruka u dasu
cucremu. Pas3u CKyNOBH M NMpaBuiIa. AIIPOKCHMATHBHO PE30HOBAE. TEOPHjCKN M IMHTBUCTUYKHY acleKTH (a3n
moruke. Ctpykrypa ¢as3u cucrema. CopTBepcku anatu 3a ¢asu cucreme. I'enercku anroputmu (I'A). IIpencrasmame
pemema. ['enepucame nannujanae nomynanuje. Oyaxmnuja mwpa. Ceneknurja. Pekombrunammja. MyTtanuja.
OnTuMu3anyja KOpuIheleM FeHeTCKOT alropuTMa. [ eHeTCKr anropuraM Kao TeXHHUKa ri1o0arHe ONTUMH3aLLje.
MammHcko yuewe kopuinhemem I'A. Codreepeku anatu 3a I'A. Xubpunau cucremu. KoMOMHOBambe HEYPOHCKUX
Mpexa, pazu cucrema u €BONYTHBHUX allTOpUTaMa.

IIpakmuuna nacmaea

- [Ipojexar ca mpakTUYHUM U KOHKPETHUM ITPpOOIeMOM

- Pax ca codrBeprmMa koju omoryhapajy UMITIEMEHTAIM]y TEXHUKA pauyHapCKe HHTEIHUICHIH]e.

- [IpoyyaBame HayYHHX pajoBa U3 00JIACTH padyHapCKe WHTEIUTCHIIH]E.

IIpenopy4ena jureparypa

1. Engelbrecht, A.P., Computational Intelligence: An Introduction, John Wiley, New York, 2003.

2. Rutkowski, L., Computational Intelligence: Methods and Techniques, Springer, 2008.

3. Jang, J.S.R., Sun, C.T., Mizutani, E., Neuro-fuzzy and soft computing: A

computational approach to learning and machine intelligence. Prentice-Hall, Upper Saddle River, NJ, 1997.

4. James M. Keller, Derong Liu, David B. Fogel, Fundamentals of Computational Intelligence: Neural Networks,
Fuzzy Systems, and Evolutionary Computation, 2016, Wiley-IEEE Press, 378 pages, ISBN: 9781119214403.
https://ieeexplore.ieee.org/book/7547467

bpoj yacoBa akTHBHE HACTABE: I Teopujcka HacTaBa: 75 | IIpakTnuna HacraBa: 75

Metoae u3Bolem-a HacTaBe
[IpenaBama, MHTEpAaKTUBHA HACTABA M CAMOCTAJIHHU Pa/l.

Ouena 3Hama (MakcuMaJHu Opoj moexa 100)
Ipesenranuja u og0pana ceMuHapcKor paja: 60 moeHa
Ycemenu ucnut: 40 noena
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npeamera: Komnjyrepcku moapkaHa onTHMHU3anmja

HacraBuuk niau Hacrapunum: Henan A. ['pyjoBuh

Crartyc npeamera: VM300pHU IpeIMET CTYAM]CKOT IIporpama

bpoj ECIIB: 15

Ycaos: Tonoxen npeameTt [IporpamMcku je3uiu

Mub npegmera

Ymo3HaBame CTyIeHaTa ca MpodieMrMa ONTHMH3AIHN]e, BEUXOBOM (YOPMYTIAlHjoM, aHATUTHIKIM U TIPOPATyHCKHM
ajaTuMa 3a pelaBame OBHX MPOo0IieMa, U MPIMEHOM ONITUMH3AIHje y pasHuM obnactiMa. OcrmocobibaBame CTyIeHaTa
Jla ONITHMH3Y]Y peaiHe CUCTEME.

Hcxon npeamera

OO0y4eHu MONa3HUIN 32 UCTPAKUBAYKH U IPAKTUYaH paj y 00JacTu HHXKUBEepCcKe ontuMu3anije. [locenyjy 3Hame o
TeXHUKaMa ONTUMH3ALH]je, aHATUTUYKUM M POpauyyHCKUM anatuMa. MiMajy pa3BujeH KPUTHYKH CTaB O ONTUMATHOCTH
moctojehux periema u CrocoOHOCT HaeHTH(UKAIU]e TOTpeda 3a ONTHMHU3AIHjOM. MOTy CaMOCTaJIHO IPUMEHHUTH
anropuT™Me y pasBojy codtBepa u npuMeHHTH noctojeha codTBepcka periema 3a ONTUMH30BabE IU3ajHa 1
(GYHKIHMOHATHOCTH PEATHHX CHCTEMA.

Capgpaxaj npenmera

Teopujcka nacmasa

VYBon y ontumuzanujy (wiyctpamnuja Ha npobnemMuma u3 rpakce). HenuHeapHa onTuMuzaiyja 6e3 orpaHHyYeHha
(pyHKIIHje ca jemHOM IPOMEHIEUBOM: OCOOWHE W OTITUMAITHOCT, METOH STMMUHAIN]jE PETHOHA, TIOJTHHOMHE
anmpokcumanyje, tbyTHoB MeTox u Mmeton ceunrie). HenmHaeapHa onTrMm3anyja 0e3 orpaHnderba ((hyHKIHje ca BUIIe
NPOMEHJBHBUX: 0COOMHE, KPUTEPHjyM OITUMAITHOCTH; METOAM TUPEKTHE IpeTpare; TpaaujeHTHH Metoau: Komujes n
IbyTHOB MeTO[; KOBYTOBaHH I'PAIHjeHTHN METOJ U KBa3u-tbyTHOB MeTon). JInHeapHa onTuMH3anyja ca
orpaHnuemuMa. HenrHeapHa onTuMu3anyja ca orpaHIYelbuMa (KPUTEPHjyM ONITHMATHOCTH, JlarpanxeoBu
MHOuouu, KyH-TakepoBu yciioBH, reHepaIucaHy peayKOBaHH I'paanjeHTHH MeTo ). CTOXaCTHYKH METOIN
(croxacTHuKa mpeTpara, TeHeTHYKH aJITOPUTMH, TEHETHYKO MTPOrpaMHpame, TUCKPETHH METO/IH, TEOpHja Urpe).
[Mpumepu npumeHe y mpakc (TEXHUYKHA CHCTEMH, €KOJIOIIKH CUCTEMH, TIOCJIOBHU CUCTEMH).

IIpaxmuuna nacmasa

Yno3HaBame ca MOryhHOCTUMa ONTHMH3AMOHIX METO/Ia, TPOOIeMH HEIMHEApHE U CTOXACTHYKE ONTUMHU3ALH]jE U
UMILIEMEHTalM]ja Ha padyHapy. [IpojekaT n3 objacTi HeJMHeapHe U CTOXaCTHYKE ONTHMU3AIH]e.

IIpenopy4yena autepatypa

1. C. Ompunosuh, Ontumusanuja cucrema. ['paheBuncku dakynrer, beorpan, 1992

2. Mitsuo G., Runwei C.: Genetic Algorithms and Engineering Optimization (Engineering Design and Automation),
Wiley-Interscience, 1999

3. Snyman J. A.: Practical Mathematical Optimization : An Introduction to Basic Optimization Theory and Classical
and New Gradient-Based Algorithms (Applied Optimization), Springer, 2005

Bpoj 4acoBa akTHBHE HAacTaBe: | IlpenaBama: 75 | IIpakTnyna HacTaBa: 75

Metone usBohema HacTaBe
Teopwujcka u [IpakTryHa HacTaBa

Ouena 3Hama (MakcHMaJHHU Opoj nmoena 100)
Hcnur ce monake mpeaajom 1 mpeseHTanyjom mpojekra. Jlo 60 6010Ba HOCH ITpojeKaT, a lberoBa Ipe3eHTaltja Koja
MHTEIrpHIIE U YCMEHH Jieo uctuta Hocu 10 40 6onoBa
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npeamera: Moaeaupame U HaeHTHGHKAIK]ja

HacraBHuk niau Hactapunum: Matujesuh C. Munan

Crartyc npeamera: VM300pHU IpeIMET CTYAM]CKOT IIporpama

bpoj ECIIB: 15

YecaoB: Huje ycoBIbeHO, alii Cy MOXKeJbHA MPEI3HAha MATEMAaTHIKE CTATHCTHKE

Mub npegmera

Cruname TeOpHjCKAX U MPAKTUIHUX 3HAFha O METOIOJIOTHjaMa eKCIIEPIMEHTAITHOT W TEOPHjCKOT (MaTeMaTHIKO-
(PU3MIKOT) MOJIENpamka CUCcTeMa U mpotieca. CTUIake 3Hamkha U BEIITHHA KOje HEMOCPEIHO IIPETX0Ie
UACHTU(UKAIN]H, WU TPaIibH MOJIeNIa Ha OCHOBY €KCIIEPUMEHTAIHUX M0JjaTaka: akBU3HINja, aHAJIN3a I10/1aTaka,
MIPOIIECHPAhE CUTHAJIA.

Hcxon npeamera

CreueHa ONINTA 3HaKka O MOJIENIUPaby U HISHTUQHKAIM]H CHCTEMA U TIpoleca. VIHIMBHUyalHO UCKYCTBO MPOJIACKOM
KpO3 HPOLENYpY: MaTEMAaTHYKO MOJICIIMPAhE U aHAITH3a MPoLieca WM CUCTEMA, IIJIaHUpabe 1 n3Bol)ehe eKCcriepruMeHTa,
aHaiM3a U 00paja eKCIepUMEHTAIHUX MoJiaTaKa, cipoBoheme naeHTHUKalLUje Kpo3 HajMambe JIBE ,,He3aBHCHe
MeTojie, BepuduKanija Mojena (CTaTUCTUIKHA KPUTEPH]YM U CUMYJIaIHja), aHaIn3a MOJIeNa.

Capgpaxaj npenmera

Teopujcka nacmasa:

Cuctemu u Monienu. CTaTudke M AMHAMUYKE KapaKTepUCTHKE. AHAIM3a Mpela3HuXx npoieca. AHaiIu3a y
¢dpexBeHnujckoM ToMeHy. CrnekrpanHa aHanu3a. [[puHImnmm MareMaTnako-GU3HIKOT Moenupama. JInneapusamuja u
penykuuja Moaena. MoJieny curHaina u cucreMa. AHaIn3a cucTeMa Ha OCHOBY Mojena. MneHTudukarja — IpuHIUNTN
n metoze. [lapamerapcka naeHTH(UKanMja 1 THHEapHa perpecrja. Mero HajMamHX KBagpaTa. [Imanupame
eKcriepuMeHTa. AKBU3HUIINja CUTHANIA. AHANK3a U POLleCHpame cCurHana. M300p nueHTH(UKanoHOT KPUTEPHjyMa.
U36op ctpykType Mmoaena. Bepudukarmja Mmonena. Hymepudky u arInKaTUBHU aCIIeKTH HACHTH(UKAITIOHE
mpoueaype.

IIpaxmuuna nacmasa

PauyHCke 1 cuMyaiiuone BexxOe Ha nepcoHanHoM pauyHapy (MATJIAB, CuMynuHK) paTe TEOPHjCKY HACTaBY.
CIipoBOAM Ce eKCIIEPUMEHT, aKBU3HIIMja, aHAIN3a U 00pajia CUTHAIIA, U WAeHTH(UKalMja HaJ n3abpaHuM
71200paTOPHjCKUM MOJIEITIOM.

IIpenopy4yena autepatypa

1. Ljung L., Glad L.:, Modeling of Dynamical Systems, Prentice Hall, 1994,

2. Ljung L.: System Identification — Theory for the User, 2™ ed. Prentice Hall, 1999.

3. Matijevi¢ M., Jakupovi¢ G., Car J.: Racunarski podrzano merenje i upravijanje, Masinski fakultet u Kragujevcu,
Univerzitet u Kragujevcu, 2009.

4. Johansson R.:, System Modeling and Identification, Prentice Hall, 1993.

5. http://www.control.lth.se/Education/EngineeringProgram/FRT041.html

bpoj yacoBa akTHBHE HAacTaBe: | Teopujcka Hacrasa: 75 I IIpakTuuHa HacTaBa: 75

Mertozae ussohema Hacrase

Teopujcka HacTaBa ce U3BOJM ,,HA TAOIU" y3 KOpHUIINEHEe MyITUMEMjATHUX CaApiKaja i HHTEPAKTUBHUX CO(TBEPCKUX
anata. [IpakTnyHa HacTaBa je 3ampago ,,y4eHe 3aCHOBAHO Ha MPOOJIeMy ™ KOjU ce pelaBa y3 padyyHapcKy MOJPUIKY.
Kopucre ce cuMynanyiony IpuMepy U peajlad IpUMep 3aCHOBaH Ha J1abopaTopHjcKOM MOJIETY.

Onena 3Hama (MakcuMaJIHU Opoj nmoena 100)
Hcnut ce monaxe mpeajoM 1 mpe3eHTaiujoM npojexra. 1o 55 60/10Ba HOCH MpojeKar, a leropa Mpe3eHTaIrja Koja
WHTETPUILIE M YCMEHH JIC0 MCIUTA HOCH 10 45 6ooBa.
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http://www.control.lth.se/Education/EngineeringProgram/FRT041.html

Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3zus npeamera: PauyHapcku ynpaB/baHH CHCTEMH

HacraBHuk niau Hactapunum: Matujesuh C. Munan

Crartyc npeamera: VM300pHU IpeIMET CTYAM]CKOT IIporpama

bpoj ECIIB: 15

YecaoB: Huje ycoBIbeHO, alli Cy MOXKeJbHA MPEI3HAka TEOPHje CUTHANA M CHCTEMA.

Mub npegmera
Cruname 3Hama y 00J1aCTH OIMIITE TEOPHje pauyHAPCKHU YIPaBJbaHUX CHCTEMa, HAPETHIX TEXHUKA YIIpaBJbama, U
HMILIEMEHTAITN]e YIIpaBJhadKor codreepa.

Hcxoa npeamera

3Hama Koja Cy HEOIXOIHA 32 pa3yMeBame, epUKACHY aHAIH3Y, CHHTE3Y U IIPOjEeKTOBAE PauyHAPCKH YIPaBIbaHIX
cucreMa. 3Hama O HalpeIHUM aJrOPUTMHMA U TEXHUKaMa yIpaBibama. CTeueHa NCKyCTBa M BEIITHHE KPO3
WHIIUBHUYAIHO CIPOBOehe CHHTE3E ArOpUTMa YIPaBibamba, aHAIUTHYKE U CUMYJIAlMOHE aHAIN3e, TUCamba U
UMILUIEMEHTaIH]je YIPaBbhayKor co(TBEpa U eKCIIEPUMEHTAIHE aHAJH3E.

Canp:kaj npeamera

Teopujcka nacmasa:

Pauynapcko ynpasibambe. OCHOBH TEOpHje JUTHTAITHUX CUTHAJIA U CHCTeMa (IPUHLIUIINA MOJICINparba, TeopeMa
oabupama, peKOHCTPYKIHja CUTHAJIA, TPAHCIIOHOBamke (hpeKBEeHNMje). AHAIN3a JUTHTATHIX cucteMa. CTaOHIHOCT,
0CETJBHUBOCT, pOOYCTHOCT, KOHTPOJIAOMITHOCT, ONICEpBaOMITHOCT, (PHITAPCKE KApaKTEPUCTHUKE, CTATUYKE U AUHAMUYKE
kapakTepuctuke. CTpyKTypa cUcTeMa U MPUHIIAIN IpOjeKToBama. Ou3nyka orpaHIYeHha U MOTYNHOCTH MTOTHCKUBAKkA
mopemehaja. Anroputmu ynpasibama - iperien. Konsernmmonamae metoze (I, ppexsennmjcke metoze,
anpoKCUMaIlja KOHTHHYAIHUX peryiaropa). MeTon nojenaBama MoJI0Ba M ONIITH JHHEAPHHU perynatop. OnTHMaiHO
ynpasibame: LG u LQG perymnarop. Pobyctao ynpasmame: IMC u IMPACT ctpykTypa, ONIITH KOHIICTITH.
VYnpasseame ca peciektoM orpanndema: MPC - ommre mocraBke. IMmieMeHTaImja anroputMa yupasJbamba.
CuMynanpoHa 1 eKCIIepIMEHTalIHa BepUpHKaIrja

Ipakmuyna nacmasa

PauyHcke 1 cuMyaiiuone BexxOe Ha nepcoHanHoM pauyHapy (MATJIAB, CuMynHHK) paTe TEOPHUjCKY HACTaBY.
HmnneMeHTanuja ajaropurMa yrnpasibamba — YIO3HABAKE Ca pauyHAPCKUM XapBEpOM, NPOrpaMHUpPabe 3aKOHA
yIpaBJbarba, CIIPOBOheHke eKCIIEPUMEHTA HAJT YIIPaBJbaHUM 00jeKTOM (1ab0paToOpHjCKU MOJIET CIIPETHYTHX pe3epBoapa,
Harmp.).

IIpenopy4yena autepatypa

[1] Karl J Astrom, Bjorn Wittenmark, Computer Controlled Systems — Theory and Design, 3rd ed., Prentince Hall,
1997.

[2] Manfred Morari and E. Zafiriou, Robust Process Control, Prentice Hall, 1989.

[3] Milan Matijevi¢, Goran Jakupovi¢, Jelena Car, Rac¢unarski podrZzano merenje i upravljanje, Univerzitet u
Kragujevcu, 2009.

Bpoj 4acoBa akTHBHE HAacTaBe: | Teopujcka HacTaBa: 75 | IIpakTnyna HacTaBa: 75

Metone usBohema HacTaBe

Teopujcka HacTaBa ce U3BOAN Y3 KOopHITheme My ITHMEINjalTHIX caapiKaja i HHTEPaKTUBHUX COPTBEPCKUX anara
(http://www.control.Ith.se/). [IpakTiHuHa HacTaBa ce 0ABH MIYCTPATHBHUM IPUMEPUMA M KOHIICTITOM ,,yICHE 3aCHOBAHO
Ha mpo0eMy*“ KOju KOPUCTH pauyyHApCKy U eKCIEPUMEHTAIHY TOAPIIKY.

Ouena 3Hama (MakcuMaJsnu 6poj moena 100)
Hcnur ce monake mpeaajom 1 mpeseHTanujom mpojekra. Jlo 70 6010Ba HOCH ITpojeKaT, a lberopa Ipe3eHTaltja Koja
WHTETrPHIIE U YCMEHH Jieo uctuta Hocu j10 30 OooBa.
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Cryaujcku nporpam: EnekTpoTexHUKa M pauyHapCTBO

Ha3uB npenmera: HanpenaHe TeXHUKe KOMIIjyTepCcKe BU3Hje

HacraBauk nin Hacrasuuuu: Tujana U. 'epocku

Cratyc npeamera: M3060pHU peAMET CTYAM]CKOT ITporpama

Bpoj ECIIB: 15

YcaoB: Hema

Humb npexmera
[nss npeamera je 1a ce CTyICHTH YIIO3HA]y ca CaBPEMEHUM JIOCTHTHYhHMa W3 HaIpEAHUX 00JIACTH KOMITjyTepCKe
BU3HjE U JIa Ce 0COco0e 32 HAyTHOMCTPAXKUBAYKH PaJl Y OBOj 00JIACTH.

Hcxon npegmera

Crynentu he 6uTH O0CTIOCOOJBEHM J]a KOPUCTE CaBpeMEHa pa3BOjHA OKPYIKErha, HANPEJIHE TEXHUKE MAIIUHCKOT H
JyOOKOT yuerma y 00JIACTH KOMITjYTepCKE BH3H]j€, aHAIM3HMPAjy ¥ YCaBPIIaBajy METOJE U MPOjEeKTYjy U PEaTnu3yjy
CJIOKEHE CHCTEME 3a KOMITJyTepPCKY BHU3Hjy M Ja ce 0aBe HayYHOUCTPaXMBAuYKUM pajioM y oBoj oOmactu. Ilo
3aBpIIETKY paja Ha OBOM IPEIMETY, CTYICHTH JOKTOpCKHX cTyauja he moctrhu motpedaH HUBO 3Hama Jia ce 0aBe
HCTPOKUBAYKUM PaJOM Yy 00JIACTH MPUMEHE HANPETHUX TEXHUKA KOMITJyTEPCKE BH3H]E.

Canp:kaj npeqmera

Teopujcka nacmasa

OCHOBHM KOHLIENTH KOMIjyTepcke Busuje. CaBpeMeHM CHUCTEMH 3a aKBM3MIUjy U oOpany ciuke. CaBpeMeHe
MeToJie 00pajie CIHMKe KOje ce KOPUCTEe Y KOMIjYTepCKOj BU3UjU. HampeaHu aJropuTMy MaIlIMHCKOT U JAyOOKOT
y4emha 3a aHAIN3Y CIHKA. [I[pHHININ 1 MaTeMaTHIKe OCHOBE TyOOKOT yuerha, Kao M MPaKTHYHE BEIITHHE U 3HAA
Koja oMoryhaBajy IpuMeHy MOJIEPHUX OKBHpa AyOOKOT y4ea 3a pa3Boj pelemna KJbyYHHX 3a/JaTaKa KOMITjyTepcKe
BH3H]j€ Kao IITO Cy Kiacu(puKalyja cimKa, IeTeKija u npaheme o0jekara, cerMeHTaIuja, MpoIeHa JyOuHe UT/.
Hanpenau anroputMu 1y00KOT yuema. .

Cmyoujcku ucmpaxcugeauku pao:

- [Ipojekat ca MpakKTHYHUM U KOHKPETHHM MIPOOJIESMOM.

- Pan ca anropurMuMa Koju oMoryhasajy HMIUIEMEHTAIIHN]Y HAITPEIHUX TEXHUKA KOMITjyTePCKE BU3H]jE
- [IpoywaBame Hay9HUX pagoBa U3 00JIACTH HANIPEIHNX TEXHUKA KOMITjyTEpCKE BH3H]jE.

IIpenopyyena jureparypa
1. MunocassseBuh Anekcannap, Pauynapcku Bua. ISBN: 978-86-6125-244-0, 2021
2. Szeliski, Richard. Computer vision: algorithms and applications. Springer Nature, 2022.
3. Forsyth, David A., and Jean Ponce. Computer vision: a modern approach. prentice hall professional technical
reference, 2002.
4. Stockman, George, and Linda G. Shapiro. Computer vision. Prentice Hall PTR, 2001.
5. Gonzalez, Rafael C. Digital image processing. Pearson education india, 2009.

Bpoj yacoBa akTHBHE HACTaBe: | Teopujcka HacTaBa: 75 | CTyujCKU UCTPaKUBAYKH pai: 75

Metoae usBohem-a HacTaBe
IIpenaBama, MHTEpaKTUBHA HACTABA M CAMOCTAJIHU Pajl.

Ouena 3Hama (MakcumaiHu 0poj moeHa 100)
[Ipesenranuja u oxOpana ceMuHapcKor pana: 60 moeHa
Ycemenu ucnut: 40 noena
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ObaBe3HH NpeaMeTH CTYyJUjCKOT Nporpama

Crynujcku nporpam: EnekTpoTexHHKa U pavyHapCTBO

Hasus npeamera: Ilpunpema 3a npujaBy TeMe JOKTOPCKeE AUcepPTaLUje

HacraBuuk wiu HacTaBuuuu: MeHTOP J0KTOpPCKe qucepTanuje

Craryc npeamera: QO6aBe3nu, IV cemectap

Bbpoj ECIIB: 10

Yciaos:

usb npegmera
VY nusby ycnemHe peann3aiyje akTUBHOCTH Ha M3payl JOKTOPCKE TUcepTalyje, KaHAuAaT Mopa 00aBUTH IPUIIPEMY 32
MIpHjaBy TOKTOPCKE IAHICEpTaIlHje.

Hcxon npeamera

Kannunat Bpim npunpeMe Tako LITO MpHIIpeMa MyOlIHKalujy HaydyHHX pajoBa. To mojpa3dyMmeBa Jia HCTPaXKUBaAbHE Y
OKBHUPY pajia Ha AUCEpTaIju Oy1e BepH(PHUKOBAHO MyOJHKOBAKEM MIPErIeAHOT paaa. Ha oBaj HauMH ce caryiefiapa b,
OJIHOCHO, MOTYHHOCTH 32 OpPUTHHAJIHE JOTPHHOCE JOKTOPCKE TUCEpTalHje, Koje Tpeba aHATUTUIKU, CUMYJIAMOHO U
EKCIICPUMCHTATHO BepU(UKOBATH (@ J1a JIU CBE OJT TOTa, 3aBHCH O] KapaKTepa OYCKHUBaHUX NonpuHoca). Kanaunar tpeba
Jla YCBOjU Tporenype 3a nopeheme MpeTXOAHUX peliekha W KOHIeNaTa, U OHMX Koja he OWTH MCXOHI JOKTOpPCKE
UcepTanyje.

Capgpaxaj npeamera
®dopmupa ce TojeINHAYHO y CKIIaay ca moTpedaMa mu3paje KOHKPETHE TOKTOPCKE AUCEPTaIlije U TUKTUPAH je
aKTyeITHOCTHMa y n3abpaHoj HayqHO] obmactu. [loTpeOHO je 1a cTyAeHT mpoydaBa pesieBaHTHY JIUTEPATypPy.

IIpenopy4yena autepatypa
1. PeneBanTHa Hay4YHA JIUTEpATypa: YACOMMCH, MOHOTpaduje, ZTOKTOpCKe IucepTanyje, UT.

Bpoj wacoBa akTuBHE Teopujcka HacTaBa: IIpakTnyHa HacTaBa:
HacTaBe 10

Metone usBohema HacTaBe

MeHTOp MOKTOpCKE AWCEpTAIMje cacTaBiba IUIAH paja Be3aH 3a NMpPUIpPEME 3a MPHjaBy NOKTOPCKE AWCEPTaIje U
aHanu3upa ra ca cryaeHroM. CTyIeHT je o0aBe3aH IPOYyYd JIUTEpaTypy HpesIoKeHy Of cTpaHe MeHTopa. Kpos
CTYMjCKU MCTPOKUBAYKH paJl, IPOYYaBaAEM JINTEpAType, yTBphUBamheM CTamba y 00JacTH, y MHTEPAKIUjH CTYACHT —
MeHTOp Ae(dUHHUIIE ce TpeIMeT Hay4dHEe pacipaBe JIOKTOpPCKe aucepranuje. Y OKBUpPY NpeaBHlEHUX aKTUBHOCTH
CTYZIeHT 00aBJba KOHCYJITAIIMj€ ca MEHTOPOM, a 10 IOTpeOH U ca APYTUM HAaCTaBHUIMMA KOjU ce OaBe IpoOIeMaTHKOM
U3 aKTyelHe 001acTu.

Ounena 3Hama (MakcuMaaHu 6poj nmoena 100)
Cemunapcku paja 80 noena, 3appumnu 20 noeua.

Hauunu nposepe 3narwa mMo2y bumu paziudumu: RUCMEHU UCRUN, YCMEHU UCNUM, Npe3eHmayuje npojekma,
cemMuHapu, umo.
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Cryaunjcku nporpam: EnekTpoTexHuKka 1 pauyHapCTBO

Ha3zus npeamera: Ilucame 10KTOpPCKe ANcepTalije

HacTaBHUK MM HACTABHUIIM: MeHTOp AOKTOPCKeE zmcepTa[mje

Cratyc npeamera: Ob6aBe3nn, V cemectap

Bpoj ECIIB: 10

Yciaos:

ubs npeamera

[wp npenmera ce oriena y MpeicTaBbakby OCHOBHHX, TEOPHJCKO METOIOJIOUIKHX, HAYYHO-CTPYYHUX H CTPYUHO-
aIUTMKaTUBHUX 3HAaKa U METOJIa Y OKBUPY pelllaBarba KOHKPETHHX pobiieMa NeuHICAaHUX Y TOKTOPCKOj ANCEPTALU]H.
Y OKBHpY OBOT JieJ1a JOKTOPCKE JUCEpTalnje CTyISHT OIKCYje Mpo0IIeM, lberoBy CTPYKTYpY M ciaoxeHocT. HakoH Tora,
CTYZAEHT ONHMCYje CIPOBEACHE aHAIM3E M M3BOJN 3aKJbyUKe O MOryhuM HauWHMMa pellaBama rpobiemMa quceprarmje.
Kopucrehu kpeatuBHe npucTyIie y peniaBamy IOCTaB/bEHUX 3a/1aTaka, CTYACHT OIUCYje METOMI0IOTH]y UCTPaKUBamba,
KOpake pellaBama MpoliemMa, HaYMH Jo0HMjarba yNa3HUX MOJAaTaka, KUXOBO TECTHPAKE M IUCKYCHjy pe3yJirara.
[Toce6HO ce oOpaha makma Ha JONPUHOC AWCEpTaIMje, OrpaHHYCHa KOpUIMNEHWX Mojela W IpaBme Oyxyhmx
HCTPAXUBAbA.

Hcxoa npeamera

OcniocoOspaBame CTy/IeHaTa 1a CaMOCTAIHO MPUMEHH U OINHUINE MIPETXOJHO CTeUCHA 3HaWkha U3 Pa3IMIUTHX MOApydja
KOje Cy IPETXO/IHO M3ydaBallH, paIy carjelaBama 331aTor MpodeMa 1 ’eroBOj CHCTEMCKO] aHAIM3H y IINJbY H3Bohema
3aKJbyyaka O MOTryhuM mpaBIyiMa EeroBor pemaBama. CTYIEHT ce Ha OB3j HAUYMH OCMOCO0JbaBa M 32 ONMHCHBAME
METOJI0JIOTHj€ HCTPAKIBaka, KOPaKe pelaBama IpodieMa, HaunH 100Hjama yIa3HUX 1M0/1aTaka, lFUXOBO TECTUPAHE U
JIUCKycHjy pe3ynarara. [IpakTHYHOM NPUMEHOM CTEUCHUX 3Hama M3 PasIMdUTHX O0IacTH KOJ CTyJEeHaTa ce pa3BHja
crocoOHOCT J1a Kpo3 MHCMEHY KOMYHHKAIIH]y Carjielajy MeCcTO U yJIOoTY HHXemepa y n3adpaHoM HoApydjy, IoTpedy 3a
capa/ilbOM ca JIpyTUM CTpyKama U THMCKHM pPaJioM.

Capapxaj npenmera
dopmupa ce MmojeIMHaYHO y CKIIaay ca moTpedamMa u3pajae KOHKPETHE JOKTOPCKE AUCEPTAIlH]je, BeroBOj CI0KEeHOMINY
u cTpykrypoM. CTyIeHT Kpo3 MHUCaHy KOMYHHUKAIU]y o0paljyje eleMeHTe JOKTOPCKe AUCEpTaIlHje..

IIpenopyuena qureparypa
1. PeneBanTHA Hay4YHa TATEpaTypa: YacOMHICH, MOHOTpadHje, JOKTOPCKE TUCEPTAIHje, UT/.

bpoj uacoBa akTHBHE Teopujcka HacTaBa: [IpakTuuHa HacTaBa:
HacTaBe 10

Mertone u3Bohema HacTaBe

MeHTOp HOKTOPCKE IHcCepTallfje cacTaBjba 3a/laTaK paja W aHamu3upa ra ca crymeHToM. CTynmeHT je oOaBesaH na
IUCepTaNNjy W3paad y OKBHpPY 3amaTe TeMme Koja je meduHHcaHa 3aJaTKOM TOKTOpCKE AWcepTaldje, Kopucrehn
JHUTEPaTypy MPEUIOKEeHY 0J] cTpaHe MeHTopa. TOKOM n3paje TOKTOPCKe TUCepTalHje, MEHTOP MOXKE JTaBaTH J0JaTHA
YIyTCTBa CTyAeHTy, ynyhuBaTu Ha onpeljeHy nuTepaTypy W JOJATHO ra ycMepaBaTh y LWJbY H3pajlie KBaJUTETHE
JIOKTOPCKE aucepTanuje. Y OKBUPY CTYIH]CKOI HCTPAKMBAYKOL pajia CTyACHT 00aBba KOHCYJITAIM]e ca MEHTOPOM, a
0 OTPeOU U ca APYrMM HACTaBHHUIIMMA KOjU ce OaBe MpoOiIeMaTnkoM U3 00JIacTH TeMe caMor paja. Y OKBUpY 3ajare
TeMe, CTyJEeHT IO IMOTpeOM BpIIM M onpeheHa Mepema, UCIUTHBama, Opojarba, aHKeTe M Jpyra UCTPaXKHBamba,
CTaTUCTUUKY 00pajay rmojaraka, ako je TO JOTPUHOCH M3paay JOKTOPCKE UcepTalyje.

Ounena 3Hama (MakcuMaaHu 6poj nmoena 100)
Cemunapcku pajg 80 noena, 3appumnu 20 noena.

Hauunu nposepe 3nara mozy bumu. nucmenu ucnum, npeseHmayuje npojexma, umo.
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Cryaunjcku nporpam: EnekTpoTexHuKka 1 pauyHapCTBO

Ha3usB npeameta: JlokTopcKka qucepTanuja (u3pajaa u oaopaHa)

HacTaBHUK MM HACTABHUIIM: MeHTOp AOKTOPCKeE zmcepTa[mje

CraTtyc npeamera: O6aBe3nn, VI cemectap

Bpoj ECIIB: 10

Yciaos:

ubs npeamera

b npeaMera moapasyMeBa NPUMEHY OCHOBHHUX, TEOPHJCKO- METOJOJOIIKUX, HayYHO-CTPYYHHX U CTPYHHO-
aIUTMKaTUBHUX 3HAaha U METO/Ia Ha pelllaBarkby KOHKPETHHX MpoliieMa y OKBHUpY IpeAMETa HayyHe pacipaBe Tako Jia ce
IIpecTaBy Mpo0IIeM U pelere JOKTOPCKe aucepTanuje. Y OKBHPY OBOT Jelia IOKTOPCKE TUcepTalnje CTyIeHT Tpeba
na 'y HajBehoj Mepu npeioyn HauKH pelaBama npoodiaema.

Hcxoa npeamera

Ocnioco0spaBame CTyIeHaTa /1a CaMOCTaTHO IPUMEbY]jy TPETXOAHO CTeUeHa 3Haha U3 PasInuUTHX IOApYydja Koje cy
MIPETXOJHO M3y4YaBalld, pajy carjefaBama CTPYKTYpe 3aJaTor ImpoOiieMa M HEeroBOj CHCTEMCKO] aHAIM3H y ILHJbY
ETOBOT pelllaBama. [IpakTHYHOM MPUMEHOM CTCUCHHX 3HAMma U3 PasIMUUTHX O0JacTH KOJ CTyAEHaTa ce pa3Bhja
crocoOHOCT a carfie/iajy MeCTO H yIIOTY HHXemepa y H3adpaHoM NoApydjy, moTpedy 3a capalmkoM ca APYTHM CTpyKaMa
1 TUMCKHUM pazoM. OpuruHaIHN JONIPpUHOCH Tpeba aa Oy Iy caapKaHH y JOKTOPCKO]j AUCEPTAIHjH jep TAKBU JOIIPUHOCH
KOjH Cy yOJIMKOBAaHHU Yy PECIIEKTUBHIM YacOIMCUMAa, TIOIMKY KBAIUTET TOKTOPCKE AHCEpTaLHje.

Capgpxxaj npenmera

®dopmupa ce MmojeIuHaYHO y CKIaay ca moTpedama mu3paze KOHKPETHE JOKTOPCKE AMCEPTAIlije, leroBOj CI0KEeHOMNyY
u cTpykTypoM. CTy/eHT npunpeMa oA0OpaHy IUcepTalyje HaKOH U3HAJaXeHa pelleha KOHKPETHOT 33/1aTKa KOjH je
neduHNCAH 3a1aTKOM HOKTOPCKE JHcepTalyje.

IIpenopyuena qureparypa
1. PeneBanTHa Hay4YHA JIUTEpATypa: YACOMKCH, MOHOTpaduje, ZTOKTOpCKe IucepTanyje, UT.

bpoj uacoBa akTHBHE Teopwujcka HacTaBa: [TpakTnyHa HacTaBa:
HacTaBe 10

Mertone u3Bohema HacTaBe

MeHTOp HOKTOpCKE IFCepTalije cacTaBjba 3a/laTak paja W aHajum3upa ra ca cryaeHroMm. CTyneHT je oOaBe3aH na
JCepTaNnjy U3palu y OKBHPY 3a/1aTe TeMe Koja je nerHrncana 3a1aTKOM JOKTOpCKe JucepTraiyje. TOKoM mpurpeMe
onOpaHe MTOKTOPCKE IFcepTaiije, MEHTOp MOJKe NaBaTH [OJaTHa YIyTCTBA CTYAEHTY, ymyhuBatu Ha oxapeherHy
JUTEepaTypy M IOJATHO ra ycMepaBaTd. TOKOM MpHIpeMe Oa0paHe IOKTOPCKE AHWcepTaiidje, CTyACeHT 00aBJba
KOHCYJITAIMje ca MEHTOPOM, a 110 MOTPeOH U ca APYTMM HACTAaBHHUIIMMA KOjU ce OaBe MpOoOIeMaTHKOM U3 00JacTH TeMe
camor paza.

Ounena 3Hama (MakcuMaaHu 6poj nmoena 100)
IIpojexTHH 3anaTak y BUAY npumnpeme npesenranuje 100 moena.

Hauunu nposepe 3narba mo2y bumu: npezenmayuje npojekmd,
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Cryaunjcku nporpam: EnekTpoTexHuKka 1 pauyHapCTBO

Ha3usB npeameta: JIoKTOpcKa qucepTainuja (Teopujcke 0CHOBE)

HacTaBHUK MM HACTABHUIIM: MeHTOp AOKTOPCKeE zmcepTa[mje

Craryc npeamera: QO6aBe3nu, IV cemecrap

Bpoj ECIIBb: 20

Yciaos:

Mub npegmera
JlokTopcka mucepranija Mopa UMaTH Ae(UHUCAH TpeIMeT HaydHe pacrpase. 3aTo je y (a3u IpHUrpeMe HEOIXOIHO
ypaguTu TeMeJbaH Mperiie]] y HaydHoj 00JacTi Koja oapelyyje mpeameT JOKTOPCKe TucepTanyje.

Hcxoa npeamera

[Ipemopyxka je ma kBanmuTeT mperiiena y odmacta Oyae BepuU(pHKOBaH ITyONIMKOBameM MperjenHor paga. Ha ocHOBY
mpersena y obimactu Tpeba ma Oyde yodeH I, OJHOCHO, MOTYNHOCTH 3a OpPHTHMHAJIHE IOMPHHOCE TOKTOPCKE
JucepTanyje, Koje Tpeda aHaJIUTHIKH, CUMYJIAIlHOHO U eKCIIEPIMEHTAITHO Bepu(pUKOBaTH (a Ja JIM CBE O] TOTa, 3aBHCH
0]l KapakTepa O4YeKMBaHHX JornpuHoca). Kanmunar tpeba na ycBoju MpUCTYI 3a mnopeheme MpeTxoJHuX pemema U
KOHIIenaTa, ¥ OHUX Koja hie Outu ucxon fokropcke aucepraiwmje. Jlepunucame/yTBphuBarme npeaMeTa HaydHe pacipaBe
y Oynyhoj aucepTaiuju je BaxkaH HCXO KOjU Ce OUYeKyje.

Capgpaxaj npenmera
®dopmupa ce MojeMHavHO Yy CKIaLy ca moTpedama n3paae KOHKpEeTHE JOKTOPCKE cepTanyje U TUKTHPaH je
aKTyeJIHOCTHMa y n3abpaHoj HaydHOj obmacti. CTyAeHT npoydaBa pejeBaHTHY JINTEPaTypy.

IIpenopyuena qureparypa
1. PeneBanTHa Hay4YHA JIUTEpATypa: YACOMMCH, MOHOTpaduje, ZTOKTOpCKe IucepTanyje, UT.

bpoj uacoBa akTHBHE Teopwujcka HacTaBa: [MpakTnyna Hacrasa: 20
HacTaBe

Mertone u3Bohema HacTaBe

MeHTOp HOKTOpPCKE TUCEpTalHje cacTaBjhba IUIAH paja M JOcTaBiba ra cryleHty. CTymeHT je oOaBe3aH mpoydn
JHUTEPaTypy HPEIUIOKEHY O CTpaHe MeHTopa. Kpo3 CTyOMjCKM MCTpaKMBAa4KH pall, NpOydYaBameM JIHTepaType,
yTBphHBameM CTama y 007acTH, y HHTEPAKIUj! CTYJCHT — MEHTOP Ae(HUHHIIE Ce IPEIMET HaydHe pacipaBe JOKTOPCKE
qucepTanje. Y OKBHpPY CTYIHjCKOT HCTPaKUBAYKOT pajia CTYACHT 00aBJba KOHCYJITAIHje ca MEHTOPOM, a IO MOTpeOH
W ca JAPYrMM HacCTaBHHUIIMMA KOju ce OaBe mpoOiemMaTnkoM U3 aktyeiHe obmactu. CTYJEHT mo motpedu BpLIM U
onpehena mepema, ncUTHBamka, Opojarba, aHKETE W Jpyra HCTPaKMBamba, CTATUCTUYKY 00pamy IojaTaka, ako 3a TO
MOCTOjY UCTPAKUBAYKH UHTEPEC y 0BOj (pazu M3paay NCTpaKUBamba.

Ounena 3Hama (MakcuMaaHu 6poj nmoena 100)
Cemunapcku paja 80 noena, 3appumnu 20 noeua.

Hauunu nposepe 3narmwa mMo2y Gumu paziudumu: RUCMEHU UCRUN, YCMEHU UCNUM, Npe3eHmayiuje npojekma,
cemMuHapu, umo.
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Cryaunjcku nporpam: EnekTpoTexHuKka 1 pauyHapCTBO

Ha3zus npeamera: /lokTopcka qucepranuja (HAyYHO-HCTPAKUBAYKH Paj)

HacTaBHUK MM HACTABHUIIM: MeHTOp AOKTOPCKeE zmcepTa[mje

Cratyc npeamera: Ob6aBe3nn, V cemectap

Bpoj ECIIBb: 20

Yciaos:

ubs npeamera

[IpumMeHa OCHOBHHMX, TEOPHUJCKO METOJOJIOIIKUX, HAYYHO-CTPYYHHUX M CTPYUHO-AIUTMKATUBHHUX 3Hamka M METola Ha
pelaBamky KOHKPETHHX poOJieMa Y OKBUPY IIpeIMeTa Hay4qHe paciipaBe JOKTOPCKe aucepraiyje. Y OKBHPY OBOT Jeja
JIOKTOPCKE TUCEpTaldje CTYACHT M3ydaBa IPOOJIEM, HETOBY CTPYKTYPY M CIOXKCHOCT M Ha OCHOBY CIPOBEICHHX
aHaJIM3a U3BOJIM 3aKJbyYKe O MOTYiMM HauMHUMA H-ETOBOT peliaBama. [IpoyuaBajyhu murepaTypy CTYICHT ce YIIO3Haje
ca MeToJlamMa Koje Cy HAMCH-CHE 3a KPEaTHBHO PeIllaBarbe¢ HOBHX 33JlaTaka U MHKCHEPCKOM IPAKCOM Y EHHXOBOM
pemaBamy. L{MJb aKTUBHOCTH CTyJ€HaTa y OKBUPY OBOI Ji€Jla MCTPaKMBama OIJIe[a C€ y CTULAKby HEONXOIHUX
HCKyCTaBa Kpo3 pellaBama KOMIDICKCHHUX TPo0JIeMa U 33a[jaTaka U Ipeno3HaBamke MOTYNHOCTH 32 IPIMEHY MPETXOIHO
CTE€UYECHHX 3HaKa Y MPAKCH.

Hcxoa npeamera

Ocmnioco0spaBame CTyIeHaTa J1a CaMOCTaTHO IPUMEbY]jy TPETXOAHO CTeUeHA 3Habha U3 Pa3InuuTHX HOApYydja Koje cy
MIPETXOJHO M3y4YaBall, paju carjefaBama CTPYKType 3aJaTor mpoOiieMa M HEeroBOj CHCTEMCKO] aHAIHM3H y IHbY
n3Bolema 3akjbydaKa 0 MOryhuM mpaBumMa BbEroBor pemasama. Kpo3 camoctanHo Kopumheme TUTepaType, CTyIeHTH
MIPOIINPYjy 3Hamka U3 W3a0paHOT MOApyYja M MPOoydaBamy pazIHdUTHX METOJAa W paZoBa KOjU Ce OJHOCE Ha CINYHY
npobnemaruky. Ha Taj HaunH, KOJ CTy/I€HaTa Ce pa3BHja CIIOCOOHOCT J1a CIIPOBOJIE aHANN3E U HACHTH(PHKY]Y Ipobdieme
y OKBUpY nare Teme. [IpakTHYHOM NPUMEHOM CTEUYEHHX 3Hama U3 Pa3IMYMTHX O0JIaCTH KOJ| CTyJleHaTa ce pa3Buja
CIIOCOOHOCT Ja carjieiajy MecTo U yJIory HHXKembepa y n3adpaHoM HoApyYjy, HoTpedy 3a capalmboM ca IPYyrHM CTpyKama
U TUMCKUM PaZOM.

Canp:kaj npeamera

dopmupa ce MmojeIMHaYHO y CKIIaay ca moTpedamMa u3pajae KOHKPETHE JOKTOPCKE AUCEPTAIlH]je, BeroBOj CI0KEeHOMINY
u cTpykTypoM. CTyEeHT mpoydaBa CTPY4YHY JIUTEPATYpy, JOKTOPCKE MUCEpTAIMje CTyJeHATa KOju ce OaBe CIIUYHOM
TEMaTUKOM, BPIIIY aHATIK3E Y [[UJbY U3HATIAKEHa Pelleha KOHKPETHOT 3a/1aTKa KOjH je Te(MHUCAH 331aTKOM JOKTOPCKE
JUcepTanyje.

Ipenopyuena JurepaTypa
1. PeneBanTHA Hay4HA JIUTEpaTypa: YacOMKUCH, MOHOTrpadHje, TOKTOPCKE TUCEPTALU]e, UTI.

Bpoj yacoBa akTHBHE HacTaBe Teopujcka HacTaBa: IIpaxTnuna Hactasa: 20

MeTtoae u3Bolem-a HacTaBe

MeHTOp IOKTOPCKE AMCEpTalMje cacTaBjba 3ajJaTak paja W JocTaBiba ra cryaeHry. CrymeHT je obaBesaH Ja
JMUCEepTAlMjy W3paad y OKBUPY 3amaTe TeMme Koja je aedHHHCaHa 3aJaTKOM TOKTOPCKE AucepTaluje, Kopucrehn
JIUTEPATYPY MPEUIOKEHY O] CTpaHe MeHTopa. TOKOM M3pajie JOKTOPCKE IUCEPTAllije, MEHTOP MOXKE JaBaTh J0/1aTHa
yIyTCTBa CTYJAEHTY, ynyhuBaTH Ha ojpel)eHy nurTeparypy W JOAATHO ra yCMEpaBaTH y HUJbY HM3pajie KBaJUTETHE
JIOKTOPCKE Jucepraiuje. Y OKBUPY CTY/IHjCKOT UCTPAKHUBAYKOT pajia CTYAEHT 00aB/ba KOHCYTAIUjE ca MEHTOPOM, a
0 MOTPeOU U ca APYTMM HACTABHHUIIMMA KOjU ce OaBe MpoOIeMaTUKoM U3 00JIacTH TeMe caMor paja. Y OKBUPY 3a1are
TeMe, CTYJIeHT MO MmoTpedu BpIIM U oipehjeHa Mepema, UCIUTHBamka, Opojarba, aHKeTe M Jpyra HUCTPAXKHBAIba,
CTaTUCTUUKY 00pajy mojaraka, ako je TO JOTPUHOCH U3PaIH JOKTOPCKE TUcepTallmje.

Ounena 3Hama (MakcuMaaHu 6poj moena 100)
Cemunapcku pajg 80 noena, 3appumnu 20 noena.

Hauunu nposepe 3nara mocy Gumu pasiuyumu: NUCMeHu UCHUM, YCMEeHU UCRUM, Npe3eHmayuje npojekma,
cemunapu, umo.
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Cryaunjcku nporpam: EnekTpoTexHuKka 1 pauyHapCTBO

Ha3zus npeamera: /lokTopcka qucepranuja (HAyYHO-HCTPAKUBAYKH Paj)

HacTaBHUK MM HACTABHUIIM: MeHTOp AOKTOPCKeE zmcepTa[mje

CraTtyc npeamera: O6aBe3nn, VI cemectap

Bpoj ECIIBb: 20

Yciaos:

ubs npeamera

HacrtaBak cTyIujCKOT HCTPa)XMBAYKOT pajia U3 MPETXOAHOT ceMecTpa. [[puMeHa OCHOBHHX, TEOPH]jCKO- METOIOJIONIKHX,
HAyYHO-CTPYYHHX U CTPYUYHO-AIJIMKAaTUBHUX 3HaHa K METOJIa Ha pelllaBamby KOHKPETHUX MpobiieMa y OKBUPY IIpeaMeTa
Hay4yHE pachpaBe. ¥ OKBHPY OBOT Jejla JOKTOPCKE IUCEpTalHje CTYyACHT M3ydaBa MPOOJIEM, HBEroBy CTPYKTYPY U
CIIO)KEHOCT W Ha OCHOBY CIPOBEICHUX aHAllM3a W3BOJAW 3aKJbyYKe O MOryhuM HauyWHMMa HErOBOT pellaBama.
[IpoyuaBajyhu nuTepaTypy CTyIEHT Ce YIO3HAje ca MeTojama Koje Cy HaMEHCHE 3a KPEaTUBHO peEIIaBare¢ HOBHX
3a/laTaka U HHXEHEPCKOM IPAKCOM y HUXOBOM pellaBamy. L[ujb aKTMBHOCTH CTyJ€HaTa y OKBHPY OBOI J€na
HCTpaXXKMBamka OTJIe/Ia Ce y CTUIAFy HEONMXOJHUX MCKYCTaBa KpO3 pelllaBama KOMIUICKCHHX Mpo0iieMa W 3ajaTtaka U
Mpero3HaBame MOTYNHOCTH 32 CTBapame OPUTHHATHIX HAYIHUX JOMPHUHOCA.

Hcxoa npeamera

Ocnioco0spaBame CTyIeHaTa J1a CaMOCTaTHO IPUMEbY]jy TPETXOAHO CTeUeHa 3Habha U3 Pa3InuUTHX IOApYydja Koje cy
MIPETXOJHO M3ydYaBalld, pajy carjefaBama CTPYKTYpe 3aJaTor ImpoOiieMa M HEeroBOj CHCTEMCKO] aHAIM3H y IHJbY
n3Bolema 3akjbydaKa 0 MOryhuM mpaBumMa BbEroBor pemasama. Kpo3 camoctanHo kopuniheme TuTepaType, CTyICHTH
MPOIIKPYjy 3Hama U3 M3a0paHOT MONpydYja M MPOYyUaBajy pasIMUUTe METOAE M PagoBe KOjH CE€ OJHOCE Ha CIUIHY
npobnematuky. Ha Taj HaunH, KOJ CTy/IeHaTa ce pa3BHja CIIOCOOHOCT J1a CIIPOBO/IE aHAIN3E U HACHTH(UKY]Y Tpobieme
y OKBHpY 3ajare TeMe. [I[pakTHYHOM MPUMEHOM CTEUEHUX 3Hamba M3 Pa3IMYUTUX O0JAaCTH KOJ| CTyJeHaTa ce pa3Buja
CIIOCOOHOCT Ja carjieiajy MecTo U yJIory HHXKembepa y n3adpaHoM HoApyYjy, HoTpedy 3a capaimboM ca IPYrHM CTpyKama
U TUMCKUM pazoM. OpUrHHAIIHK JTOTIPUHOCH KOjH Tpeda ja Oyay caapKaHW y JOKTOPCKOj MUCEPTAlUjU Cy MOXKeJbaH
UCX0J1 y 0BOj a3y MCTpaXknBama, jep 0e3 TaKBUX JONPHUHOCA M BUXOBOT ITyOINKOBamka y PECIEKTUBHIM YaCONHCHUMA,
JIOKTOpCKa AWCEepTalfja He MOKe OUTH 3aBpIIEHA.

Canp:kaj npeamera

dopmupa ce TojeIMHATHO Y CKIIaMy ca moTpebama n3paje KOHKPETHE TOKTOPCKE AUCEPTAIlje, BEroBoj CIoXeHOoIhy
u cTpyktypoM. CTyJIeHT poyyaBa Hay4yHy M CTPYyuUHY JHTEpaTrypy, MoOHOrpaduje, TOKTOpCKe TUcepTaluje cTyaeHara
KOju ce 0aBe CIMYHOM TEMAaTHKOM, BPIIM aHANIW3C y IMbY H3HANaXKEHa pelIeha KOHKPETHOT 3ajaTka KOjH je
neUHUCAH 331aTKOM JOKTOPCKE JHCepTalje.

Ipenopyuena Jurepatypa
1. PeneBaHTHA Hay4HA JIUTEpaTypa: YacOMKUCH, MOHOTrpadHje, JOKTOPCKE TUCEPTALU]e, UTI.

Bpoj yacoBa akTuBHe Teopujcka HacTaBa: IIpaxTnuna Hactaa: 20
HACTaBe

Metoae u3Bolema HacTaBe

MeHTOp MOKTOpCKE AMCepTalMje cacTaB/ba 3agaTak paga W JoCTaB/ba ra cryaeHTy. CTyaeHT je obOaBe3aH na
JUCEepTAIjy M3pajd Y OKBUPY 3aj7aTe TeMe Koja je JcUHUCaHA 3aJJaTKOM JOKTOpPCKE aucepTanuje. TokoM m3paje
JIOKTOPCKE JMCEpTaIje, MCHTOP MOXKE JIaBaTH JIOJIaTHA YIYTCTBAa CTYJCHTY, ynyhuBatu Ha oapeheHy mureparypy u
JIOJTATHO Ta yCMEPaBaTH y NUJbY U3PajJe KBAJTUTETHE JOKTOPCKE MUCEpTanuje. Y OKBUPY CTYIHjCKOT UCTPAKUBAYKOT
pama cTyneHT o0aBJba KOHCYNTAIMjeé ca MEHTOPOM, a IO THOTpeOM W ca JpyruM HAacTaBHUIIMMAa KOjU ce OaBe
MPOOIEMAaTHKOM U3 O0JIACTH TEME CaMoT paaa. Y OKBHPY 3aJaTe TeMe, CTYACHT 1o MoTpeOu BpIin U onpel)eHa Mepema,
cuUMyJanyje, ICITUTHBaka, Opojama, aHKEeTe U JPyTra HCTPAXKUBaKka, CTATUCTHYKY 00pajy MoaaTaka, ako je To
npeaBuleHo 331aTKOM JOKTOPCKE UCEpTaIHje.

Ouena 3Hama (MakcuMaaHu Opoj nmoena 100) IpojexTHu
3aaaTak S0 moeHa, 3aBpurHu 50 noena.

Hauunu nposepe 3naroa Mo2y oumu pasiudumu: RUCMeHU UChUm, YCMeHU UCRUM, npe3eHmayuje npojexma,
cemunapu, umo.
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