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Cryaujeku nporpam ,,MAC PauyHapcke Hayke*

CIIUCAK ITPEAMETA

Y:ka Hay4Ha,
YMETHHYKA O{HOCHO

CTpYy4Ha 00J1acT

Cemecrap

IIpenaBam

1 UM11 MamuHckKo yt.le}be U BeIITAYKa T - 1] 3
HHTEJUTeHIH]a

s | UMMY12 AJITOPUTMH ONITHMH3ALHje Y MATMHCKOM pauyHapeKe HayKe 113
yuemy

3. UMMV 13 CTaTHCTHYKE OCHOBE HHTEJIUTeHTHE oﬁpa;(e MAaTeMaTHU4KC HAYKC / 1 3
nojaTaKa padyHapcKe Hayke

4, HUMPCI12 | JIn3aju copTBepa padyHapcKe HayKe 1] 3

5. | UMYUI12 | Be3beanoct uHpopmanuja padyHapcKe Hayke 1|3

6. | UMYU13 | Ba3e noagaraka padyHapcKe Hayke 1|3

7 UMI01 TexHoJIOMIKH NPAKTHKYM HanpeaHe obpaje S — 1] 3
noAaTaKa

8. VMHUO02 | Meroanka nporpaMupama padyHapcKe HayKe 1|3

9. NMMHO02 | OnepanuoHa HCTPaKNBAHA padyHapcKe HayKe 1|3

/
10, UMHN04 | Hymepuuka onTHMH3aNMja MateMatitike nayke 1|3
padyHapcKe Hayke
/
11. NUMHNO05 | KomOunaTtopuka u Teopuja rpagoBa MATCMATHHKE Hayke 1] 3
padyHapcKe HayKe

12. UMHNO06 | Ipo6abniancTHYKH ayTOMATH padyHapcke Hayke 1|3

13. UMUO7 | BajecoBa anaimn3a noaaraka MaTeMaTU4Ke HaykKe 1|3

14, M08 Teopuja undopmanuja y MalmmmHcKoM T 1|3
yuemy

15. | UMMYVY21 | Bemtauke HeypoOHCKe Mpeike padyHapcKe HayKe 2 | 3

16. | UMMYV22 | O0paja BeJJHKHX CKYIOBA N0aTaKa padyHapcKe HayKe 2|3

17. | UMPC21 | Pa3Boj Be6 amiimkanuja paudyHapcke HayKe 2 | 3

18. | UMYN21 | Myarumeaujaanu HHGOPMALHOHU CHCTEMH | padyHapcKe HaykKe 2 |3

19. | UMPC22 | Teopuja mporpaMcKHX je3nka padyHapcke Hayke 2 | 3

20, UMH09 | MetoauKa eJIeKTPOHCKOT YUeHmha padyHapcKe HayKe 2 | 3
K ;

21, UMH10 OHCTPYKIR]A ipeBoAHOLA H padyHapcke HayKe 2 | 3
HHTepnpeTepa

22. | UMHI1 | Tecrupame u MeTpuKa copreepa padyHapcKe Hayke 2|3




23.

NUMU12

IMpo6abuiaucTHYKH rpapuyaKH MoAeH

padyHapcKe Hayke

24,

UMU13

Jdururanna obpaja ciuka

padyHapcKe HayKe

25,

nMUn14

MeTtojie CTATHCTHYKE aHAJTH3e

MAaTEeMaTH4IKC HAYKC

26.

UMU15

Hanpegnu Kype U3 pauyHapcKHX
APXHMTEKTYypa

padyHapcKe Hayke

27,

MU16

Pauynapcka rpaduka 1

padyHapcKe Hayke

28.

UMU17

BupryeJjne yunonuue

padyHapcKe Hayke

29.

UMU18

Co¢repcke niardopme U MPOrpaMcKH
je3uum 3a MHTEJIUTeHTHY 00pajy nojaaraxa

padyHapcKe Hayke

30.

UMU19

Perpecnona aHa/IM3a noaaTaxKa

MATEeMaTHUYKC HAYKE

31.

NMUN20

Pa3Boj miargopmu 3a MEIIOBUTO y4YeHe

padyHapcKe HayKe

32.

UMN21

Hanpennn zmaajn H aHa/Iu3a aJiropurama

padyHapcKe Hayke

33.

UMU38

AnpokcMMaTHBHO pacyhuBame

padyHapcKe HayKe

34,

UMMY31

IMapanesno u 1ucTpulynpano MaIHHCKO
yuyeme

padyHapcKe HayKe

35.

NUMMY32

Henaarjienano MalmmnHCKO Yueme

paudyHapcke HayKke

36.

HUMPC31

Teopuja aaropurama, ayromMara u je3suka

padyHapcKe Hayke

37.

UMPC32

Pa3Boj MoOMIHHX anIMKanuja

padyHapcKe HayKe

38.

UMVYHU32

Teopuja nndopmanuja u Koaupame

padyHapcKe Hayke

39.

UMCHP

CTyaujcKH HCTPAXKUBAYKH paj

padyHapcke HayKe

40.

UMCIIIT

CrTpyuHa/meaaroumka npakca

padyHapcKe Hayke

41.

NUMN22

CraTuctHuku coprep

MaTeMaTH4Ke Hayke /
padyHapcKe HayKe

42,

NUMMN23

(DYyHKIHOHAJIHO NPOrpaMHpambe

padyHapcKe Hayke

43,

UMN24

Pauynapcka rpaguxa 2

padyHapcKe HaykKe

44,

UMU25

da3u cucremu

padyHapcKe Hayke

45,

NMN26

AHaJIn3a BpeMEHCKHX HH30Ba

MAaTeMAaTHUYKE HAYKE

46.

UMn27

Yuemwe nojauaBamem

padyHapcKe Hayke

47.

NMN28

MareMaTH4Ka JIOTHKA

MaTeMaTHYKe Hayke /
padyHapcKe HayKe

48,

UMU29

Komnuiexkche Mpexke

padyHapcKe Hayke

49,

UMU30

CucTeMH 3aCHOBAHM HA 3HAILY

padyHapcKe HayKe

50.

NMHn31

Teopuja opsryunBama

padyHapcKe Hayke

51.

NUMNU32

IIpumena BemTauke HHTEIUTeHIHjE Y
OuonHpopMaTHLH

padyHapcKe Hayke

52.

UMUN33

Oobpaaa npupoaHuX je3uKa

padyHapcKe HayKe




53. WUMU34 | Jdururanna obpaaa curxajia paudyHapcke HayKe 0 7
/
54. UMMU35 | AupakTHuKo-MHPOPMATHYKE HHOBAIHje A 0 7
padyHapcKe Hayke
55 | MMIIMP Z’z[iacrep paj - CTYAMjCKH HCTPAKHBAYKH pasyHApeKe Hayke 10 | 8
i\
56. HUMMP | Macrep pan - uspaja u oadpana padyHapcKe Hayke 6 | 12




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeavera: MAIIMHCKO YYEIE U BEHITAYKA UHTEJIUTEHIIMJA

HacraBuuk/nacraunnu: bpanumup T. Tonoposuh, [lejan 1. Manues, Henan /1. Kusuh

CraTtyc npeameta: obaBe3HN Ha MomyimuMa Pa3Boj codreepa, Yrpasspame nadopmarijama 1 MammHCKO yIeHe
Bpoj ECIIB: 8

YcaoB: Hema

Hu/b npeamera

Vno3HaBme ca AJITOPpUTMHUMa 1 MOJACIIMMa MAaIIMHCKOT YU€HAa U BEIITAYKE PIHTCJIPIFGHLII/IjC

Hcxon mpeamera

Ha xpajy xypca cTyzeHT Tpeba na Oyne crocobaH Aa 3a gat nmpodiieM ogadepe oArosapajyhe anropurMe u Moene
U3 00JIaCTH MAIIMHCKOT y4YeHha U BeITauKe HHTSIUICHIIMje UMIUIEMEHTHPa MX U MPUMEHH Y pellaBamy Ipodiema.

Canp:kaj npeamera
Teopujcka nacmasa

Jluneapua perpecuja, [leprentpon, Kinacudukaropu ca MaKCHMaITHOM MaprHHOM, JIOTHCTHYKA perpecHja,
Heypomucke Mpesxe, AJTOpUTME KJTacTepOBamba U He-HaTIeAaHe aHAH3E ojaTaka, TPeHUpame U TCCTHPAbE
anropurama, Mepe eBaiyaruje

Hpaxmulma Hacmaea

HMHJ’IGMGHTaHI/Ija ajropuramMa 1 MoJicjia MallimMHCKOTI' y4Ckba

Jlutepatypa

1. Pattern Recognition and Machine Learning, Christopher M. Bishop, April 6th 2011, Springer
2. Statistical Pattern Recognition, Second Edition. Andrew R. Webb, John Wiley & Sons, Ltd. 2002, ISBNs:
0-470-84513-9.
Bpoj yacoBa akTUBHe HacTaBe Teopujcka HacTaBa: 3 I[IpakTnyna HacTaBa: 3

Metoae u3Bohema HacTaBe

Ha npenaBamuMa ce KopucTe KacHyHe MeTozie Hactae. Ha BexxOama ce IpakTH4HO peann3yje U3JI0KeHa MaTepHja
U pelllaBajy TUITUYHH NpoOsieMH. 3Halbe CTyeHaTa ce TECTHPa Ha KOJIOKBHjyMUMa U 3aBPIIHOM MTHCAHOM U yCMe-
HOM HCIINTY, IJIe Ce IPOBEPaBa CTEHEH pa3yMeBamba U3JI0KEHOT IPaJiuBa U CIIOCOOHOCT IPUMEHE CTEYEHOT 3HAbaA.

Ouena 3Hama (MakcumaJsnu 6poj nmoena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpILIHM HCTIUT noeHa
AKTHBHOCT y TOKY Ipe/iaBarba 5 MHCAHH UCITUT 30
[IPaKTUYHA HaCcTaBa YCMEHH UCIIUT 45
KOJIOKBHjYM-HU 20

ceMuHap-u




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeavmera: AJITOPUTMU OIITUMU3ALIUIE Y MAIIMHCKOM YYEBY

HacraBauk/HactaBaunu: Mapko b. Munanuaosuh

CraTtyc npeameTa: o0aBe3HH HA MOAYITy MaIIHCKO yUerhe
Bpoj ECIIB: 7

YcaoB: Hema

Hu/s npeamera

Cruname 3Hama U3 00J1acTH HyMepHUIKe ONTHMH3ALNje U BUXOBE MIPUMEHE Y MaIlIMHCKOM y4ely Kao Uy o0pagn u
AQHAIM3H CJIMKA, TEKCTA, BUJIEO U ayJHO CHTHAJIA.

Hcxon mpeamera

Ha xpajy xypca cTyzeHT Tpeba na Oyzae cmocobaH qa omadbepe aaroputaM HyMEpHUIKe ONTHMHU3AIjE U
MMIUIEMEHTHPA I'a & TI0TOM ¥ IIPUMEHH y pelllaBamy mpobdiema u3 061acTu JUruTaane oopaje Cluke,
KOMIIjyTepCKOT Bujia, o0paje BUIeO 1 ayano curHaia. Takole, moTpeOHo je a pasyMe ONTHMHU3AIMOHE METO/Ie
KOje ce IPUMEHbYjy KOJl HEYPOHCKHX Mpeka Kako Ou 3Hao Aa ofadepe oaropopajyhu MeTo]] v MpaBUITHO NOAECH
XHIep mapamerpe.

Canp:kaj npeamera

Teopujcka nacmasa.

Merton rpaanjeHTHOT cIycTa: Ie(HUHUIN]a, 0COOMHE, KOHBEPreHIja. TauHo JIMHU]CKO MPeTPaKMBAkE. KBaJpaTHA
(yHKIIMja, KOHBEpPTeHIINja, 3Ha4aj U MpUMEeHa. MEeTOoM HeTaYHOT JIMHU]CKOT MPeTpaKMBamka: MpaBmwia ApMuja u
Tonpcrenna-a, Bonde-oBo npasuio. tbytHoB MeToa: nedunuImja, ocodnHe, KoHBepreHuuja. MoauhukoBaHu
BbyTHOBH MeTOaM: AujaroHaHa anpokcuManuja Xecujana, meron Jlesenoepr-a, merox Nonacrenn-Ipajc. Kaszu
BbyTHOBM MeTO TN aKypHpame cuMeTpHuHOM MaTpuiioM panra 1, JI®II metoma, BOI'C merona. YHanpehema
METO/J1a IPaJIMjeHTHOT CITyCTa: CTOXaCTUYKH I'PaJIjEHTHHU CIIyCT, MUHU-0€Y I'Pa/IjeHTHH CITyCT, IPUMEHE KOJI
HeypoHcKux mpexa: Anarpan, PMCIIpon, MomenTym, Anam. OntiMu3alyja ca OorpaHuueheM: I0MyCTHB CKYII,
Kapym—Kan—Takep-oBH yclI0BH, ONTUMAIHHU YCJIOBH TIPBOT peAa, JlarpaH)ke-oBH MHOKUTEIBH..

Hpakmutma Hacmaea

VmruieMeHTalja anropuTaMma NOKPUBEHHX y TEOPHjCKOj HACTaBU y POrpaMcKuM jezunmma matlab u python

Jlutepatypa
1. M. Miladinovi¢, P. Stanimirovi¢, Nelinearna optimizacija, Univerzitet u Nisu, 2015., ISBN 978-86-6275-
041-9

2. J. Nocedal and S.J. Wright, Numerical Optimization, Springer Series in Operations Research, Springer,
1999, ISBN 978-0-387-40065-5

Bpoj yacoBa akTHBHe HACTaBe Teopujcka HacTaBa: 3 IpakTuuna HacraBa: 3

Mertone n3Bohema HacTaBe

Ha npenaBamuMa ce KopucTe KnacHyHe MeTozie HacTase. Ha BexxOama ce mpakTUYHO peann3yje U3JI0KeHa MaTepHja
U pelIaBajy THIHMIHY pobiaeMu. 3Hame CTyACHaTa ce TeCTHpa Ha KOJIOKBHjyMHUMa M 3aBPITHOM IIFCAaHOM U
YCMEHOM HUCIIUTY, I'JIe C€ MPOBEPaBa CTENEH pa3yMeBama U3JI0KEHOT I'PaJliBa U CIOCOOHOCT IMPHMEHE CTEIEHOT
3Hama.

Ouena 3Hama (MakcuMaJjnu 6poj moena 100)

IIpeaucnutHe 06aBe3e NIOEHA 3aBpIIHY HCIUT IIOCHA
AKTUBHOCT y TOKY Ip€/aBama 5 MUCAHU UCTIUT 15
IpaKTUYHA HACTaBa YCMEHH UCTIUT 40
KOJIOKBHJyM-H 40

ceMuHap-u




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeamera: CTATUCTUYKE OCHOBE UHTEJIMTI'EHTHE OBPAJIE IIOJATAKA

HacraBauk/HactaBaunu: Mupocnas M. Puctuih

CraTtyc npeameTa: o0aBe3HH HA MOAYITy MaIIHCKO yUerhe
Bpoj ECIIB: 8

YcaoB: Hema

Hu/s npeamera

Crumame OCHOBHHX 3Hama M3 00JIaCTH CTaTUCTHYKE HHTEIIUTEHTHE 00pajie mogaTaxa.

Hcxon mpeamera

Ocnoco0spaBame CTyIeHTa Ja e(hUKacHO aHATTU3Upa MOAATKE METOANMA MATEMATHIKE CTATHCTHKE.

Canp:kaj npeamera
Teopujcka nacmasa

1. OcHoBHu nojmoBH. OcHOBHE cratucTuike pacrnonene. OxpehuBame y3opka. Ciaydajau y3opak. CrpatudukoBanu
y3opak. ['pynanu y3opak. Cucrematcku y3opak. Emmupujcka @ynkimja pacmonene. Teopema ['miBenko-KanTenn.
Meton Monte-Kapmo. Paciogene Heknx cratuctika. OyHKIHja TeHepaTprce MOMEHATa.

2. OnemwuBame nmapamerapa. [locrojanoct. Hempuctpacuoct. Edukache onene. Perynapue dhamunuje pacmoaena
BepoBaTHOha. H(opMmaHTa ciryuajHoTr y3opka. JJoma Pao-Kpameposa rpanuma. JloBosbHe craTrcTHKe. MUHIMAaTHE
noBoJbHE cTatucTuke. KommetHna pamunmja pacrionena. ExkcrioneHnujanHa ¢pamMmunnja pacnozgena. Meron
MOMEHaTa. MeTo1 MakCUMaIHE BepoAocTojHOCTH. CTaTHCTHKE MopeTKa. HTepBalHO OleHUBamke MapamMmeTapa.

3. Tectupame craructiukux xunoreza. OcHoBHH nojMoBHU. Hojman-TTupconos tect. YHupopmHo HajMohHHjU
TecToBU. TecT KoNMYHMKA Bepo0CcTOjHOCTH. [lapamMeTapcky U HemapaMeTapcKy TECTOBH.

Hpakmutma Hacmaea

PemaBame 3aJaTaKka u npo6neMa Yy BE3U Ca TeOpI/IjCKOM HaCTaBOM.

JlutepaTtypa

Roussas, G.G., A course in mathematical statistics, Academic Press, 1997.
Crojanosuh, C., Maremarnuka kmura, Hayuna kmura, beorpan, 1979.

Rasch, D., Schott, D., Mathematical Statistics, John Wiley & Sons Ltd, 2018.
Lehmann, E.L., Elements of large-sample theory, Springer-Verlag, New York, 1999.
Wekosuh, 3.A., MaremaTrnuka cratiuctuka, Hayana kmura, beorpan, 1980.

Casella, G., Berger, R.L., Statistical inference, Duxbury, 2002.

Bpoj yacoBa aKTHBHe HacTaBe Teopujcka nactaba: 3 IIpakTnyna HacTaBa: 3

eogakwnE

Mertone n3Bohema HacTaBe

q)pOHTaHHa 1 MHAUBUIYyaTHA

Ounena 3Hama (MakcMMaJIHH Opoj nmoena 100)

IIpenucnutHe 06aBe3e HoeHa 3aBpuIHM HCTIUT MoeHa
AKTUBHOCT y TOKY IIpeJaBama MTUCMEHH HCITUT 20
NpaKTHYHA HACTaBa YCMEHH HCITUT 40
KOJIOKBHjyMHU 40

ceMuHap-u




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeqmera: JIU3AJH COPTBEPA

HacraBuuk/nacraBannu: Ceerozap P. Panunh

CraTtyc npeameta: obaBe3HN Ha MOAyTy Pa3Boj codreepa
Bpoj ECIIB: 7

YcaoB: Hema

Hu/b npeamera

Kypc je HamMemeH ocBajamy TEXHHKA HMIDIEMEHTAIIN]e TOHETUX MPOjeKTHUX OJUIyKa Y3 KOH3UCTEHTHO U KOPEKTHO
MOIITOBAKC IpoIieca paja y THMY U KoopauHamuje. Takohe ce 6aBu armiIHAM METOAOJIOTHjaMa, jeIMNHUIHUM
TECTHPabeM U peaKTOPHCAHEM.

Hcxon mpeamera

CTyZeHTH KOjH TI0JIOXKE UCIIUT UMajy HarpeaHa 3Hama 3 CoTBEpCKOT HHKEHEPCTRa.

Canp:kaj npeamera

Teopujcka Hacmasa:

Herarpau nu3ajH coprBepa. TemesbHO IpoyYaBame IU3ajHa H KOHCTpYKIHje copTBepa. HacTaBak u nerassHO
NpOyYaBamke U MPUMEHA Y30paKa IPOjeKTOBaka HIKET HUBOA. YBOX Y GopMaliHe MPUCTYIIe AW3ajHy. AHaIn3a
JTM3ajHa 3aCHOBAaHA HAa KPUTCPHjyMHMa KBAJIUTETA, a Y Wby M000JbIIakha ehUKACHOCTH, TIOY3AaHOCTH U JIAKIIICT
onpxaama. CHCTeMH 3a KOHTpOJTy Bepauja. [loTpebe 3a cucTemiMa 3a KOHTPOJTY Bep3uja, YIO3HaBamke ca
kopumhemeM. ExcrpemHo nporpamupame (EIT) Metononoruja passoja codreepa norojHa 3a Maje Mpojekre ca
KOPUCHHKOM Yy TIpBOM Iw1any. JKuBoTHU 1ukinyc codpTepa y EIT u yiore koje y leMy MMajy KyTall ¥ HCIIOPYYHIIall.
Jebunucame MOCIOBHE BPeIHOCTH 0] cTpaHe Kymia. Capanmba KyIiia i mporpaMepa npuinkoM neduHucama
cuctema. [leoba coTBepa Ha ucnopyke U utepanuje. Paspoj y okBupy urepauuje. Onpxasamwe y oksupy EIL.
Mertpuka codTBepa. YBOA M OCHOBHE, TpaIHLHOHATHE MeTpHKe. Tectupame codrBepa TexHUKE TeCTHpaba 1
NPUHLMINA. YBOJ Y METOJIOJIOTHjE TECTHPamba COPTBEpa, ayTOMaTH30BaHO TecTUpame. OnpxaBame copTBepa.
PeBep3Hu nmxemepuHr. PasymeBarbe Kojia MICAHOT 0] CTpaHe Apyrux ayropa. JlonaBame 1 000JbIIAKkE
(dyrknronanHocTH. [To6ospmame meppopMaHcH U PIIEKCHOMITHOCTH cO(PTBEpa. JEINHUIHO TECTUPARE.
Pedakropucame. [Torpeda 3a pedakroprcameM. JIUCIUILTHHOBAHH [IPUCTYIT Y POMEHHU U Mpujiarohapamy 1u3ajHa
yCJIe/ pa3HUX OKOJHOCTHU: MEHarha MPOjeKTHUX O/TyKa, MOOoIbIIamhe mephopMancH i (IeKCHOUITHOCTH COPTBEpa.
Pedakropucarma HIDKET HUBOA KO3 MpUMepe. AJIaTH 3a ayTOMATCKO pehaKkTopucarme.

Hpaxmutma Hacmaea

[pakTnyHO yBexOaBame Tema o0paljeHnX Ha 4YacOBUMa TEOPHUjCKE HACTaBe.

Jlutepatypa

1. Shari Lawrence Pfleeger, Joanne M. Atlee, CodTBepcko HHKEHEPCTBO, TeopHja U npakca, LIET, 2006.

2.  E.Gamma, R. Helm, R. Johnston and J. Vlissides: ['oToBa perema - EnemeHTH 00jeKTHO OPHjEHTHCAHOT
nmuzajua, Addison Wesley, LIET, 2002.

3. M. Fowler, Pedakropucame nomdossiname qu3ajuaa mocrojeher koma, IIET 2003,

Bpoj yacoBa akTHBHe HacTaBe Teopujcka nacraba: 3 IpakTnyna HacTaBa: 3

Mertone n3Bohema HacTaBe

IIpenaBama ca TeMama HaBEIEHUM Y Cafpxkajy, BexOe y KIIacHIHOM OOJINKY, BeXKOe Ha padyHapy.
Crynentu he mobujatu 3amgatke koje he permaBatu kop kyhe.

Ouena 3Hama (MakcuMaJjnu 6poj moena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpILIHM HCTIUT noeHa
aKTUBHOCT Y TOKY IpeJaBama MACAHU UCTIUT 25
MpaKTHUYHA HACTaBa YCMEHH HCIIAT 25
KOJIOKBHjyM-H 40

CeMHHap-u 10




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeqmera: BE3BEJHOCT NTH®OPMAIINJA

HacraBauk/HactaBaunu: Jenena M. Urmwarosuh, 3opana 3. Januuh, Binagan 3. Tomoposuh

Cratyc npeamera: O6aBe3Hr Ha MOIyTy YTpaBibame HHPOpManrjama
Bpoj ECIIB:7

YcaoB: Hema

Hu/b npeamera

omynapuoct Blockchain-a je u3y3eTHo nopacia y KpaTKOM BPEMEHCKOM IIEPHUOJY, jep C€ KOPHCTH Y HOBUAHHUM €-
TpaHCcakIjama. JeJaH o] HaUYMHA Ja ce mpepasul)y mpobiiemu ca kojuma ce cpehemo kon Tekyhux OaHKapCKuX
cHcTeMa jecy TpaHcaklHje noMohy kpunro-Banyra. L{usb npeamera je na yrnosHa CTyA€HTe ca OCHOBHUM IPUHIUIIAMA
6e36enHocTn MH(MOpManuja, ca au3zajHoM Bitcoina, Etheruma m apyrux kpumnrorpadckux BajlyTa M HauMHHAMA
BUXO0BOI (DYHKIMOHHCAa y MpaKCcH, NMpu 4eMy he Qokyc OMTH Ha KpunTorpaduju, TEOPHUjU Urapa U MpEXKHO]
apxutektypH. Ha xpajy, crynenTuma he OWTH yno3HaTu ca HOBHMM IIpaBIMa y Kpunrtorpaduju, HauuHu 60opode ca
BUpycuma u ManBepuma u Cyber security.

Hcxoa npeamera

Ha kpajy kypca cTyaeHTu Tpeba aa Oyie yrno3HaTH ca OCHOBHUM LIMWJbEBUMA U CPEACTBUMa Kpunrorpaduje, 1a
OBIIa/Iajy OCHOBHIM TeXHHKaMa MajHOBama Bitcoina, Etheruma u npyrux kpunro BaiyTa, 1a 3Hajy Ja KOPHCTH
OCHOBHE TUTaT(OPME 32 Pajl ca OBHM CHCTEMIMA, Kao U J1a Oy Iy crocoOHU fa 10/1ajy HeKy QpYHKIH]Y Yy Te
IaThopMe WK IU3ajHAPA]y CONICTBEHY aIUTUKAIH]Y.

Canp:kaj npeamera
Teopujcka nacmasa

OcHoBe kpunrorpaduje- nperyien ucTopuje, 6e30e10HOCHH CUCTEMH, KpaTak ONKIC CHMETPHYHUX allrOpUTaMa;
Kpunrocuctemu ca jaaum kibydem, Diffie—Hellman-os cucrem pasmene kibyuesa; RSA kpunrocucrem u moryhu
Hanajayu, TUTUTAIHE NOTIHC, poTokonu; biok mmdpe, DES u Triple DES; Xemupame n xem-normnuc; Block chain
Ka0 TEXHOJIOTHja MOMONy Koje pajie KpUITO-BaIyTe - OCHOBE, puMene, Block chain HoBuanunu; Bitcoin u
Ethereum kao kpunrosanyre; Bitcoin vs. Ethereum; MajuoBame kpuntoBanyta; Ethereum kao genenrpanuzoBana
KoMmItjyrepcka ratgopma; TunoBu Tpancakuuja koje ce Mory u3Bpiuuty Ha Ethereum-y; Hosu npaBim y
Kpunrorpaduju — 3amruTa MpexKHOT caoOpahaja, cripedaBame ryOUTKa moaTaka, 6e30eJHOCT mojaTaka Ha 00JaKy;
AnTHBHpyC U aHTH-ManBep cuctemu; LlTa je Cyber security? Cyber security — nenHHUIIN]a ¥ OMITH THIIOBH.

Hpakmutma Hacmaea
Ha Bexx0Oama he CTYACHTHU pAAUTH 3aJaTaKe BE3aHEC 3a HIPUMCHY OCHOBHUX aJIFOpUTaAMa 3a I.HI/I(I)pOBaI-Le moJgaTaka,

npuMeHy Blockchaina, xao u 3amaTke U3 mporpaMupama Koju he npyKuTH npakTHIHO UCKYCTBO Y HHTEPAKIUjH ca
OBUM BaJlyTama.

JlutepaTtypa

1. H. Delfs and H. Knebl, Introduction to Cryptography, Springer, 1998.

2. D. Salomon, Data Privacy and Security, Springer, 2003.

3. Jonathan Katz and Yehuda Lindell, Introduction to Modern Cryptography, CRC PRESS, 2007.

4. Ritesh Modi, Solidity Programming Essentials, a beginner’s guide to build smart contracts for Ethereum
and blockchain, PACKT> BIRMINGHAM — MUMBALI, 2018

5. David Salomon, Foundations of Computer Security, Springer-Verlag London Limited 2006

Bpoj yacoBa akTuUBHe HacTaBe Teopujcka nacraba: 3 IpakTnyna HacTaBa: 3

Metoae u3Bolhemwa HacTaBe

3a u3Bolemhe HacTaBe HEONXOAHU Cy pauyHapH U Tabna. HacraBHuK HUje penaBad, Beh MeHayep 1 opraHuzarop
yaca, a HaCTaBa ce peajn3yje Kpo3 AUCKYCHje, aHaJIM3y TeMa U NMPAKTUYHY MPOAYKIH]jy BUAEO MaTepujaa.

Ouena 3Hama (MakcuMaJjnu 6poj moena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpILIHM HCTIUT noeHa
AKTHBHOCT y TOKY Npe/aBarba 5 MUCMEHU HCITUT 0
Jomahu 3amanu 10 YCMEHHU HCIIT 45
KounokBujym-u 40 |

CeMHHap-u 20




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: BASE [IOJATAKA

HacraBank/HactaBannu: Muian b. Tacuh, Cama /1. bornanosuh JJuanh

CraTtyc npeamera: o0aBe3HN Ha MOy IHMa YTIpaBibamke HH(popMarjama i Pa3Boj copTepa
Bpoj ECIIB: 8

YcaoB: Hema

Hu/b npeamera

Hum xypca je pasymeBame cucremMa NOSQL 6a3a momataka m moicThIarke Ha Kopumheme 0a3a momaraka Ha
KOHIICTITYaTHOM W JIOTHYKOM HHUBOY, y3 oxroBapajyhm eduxacan amzajH. Jla o0e30enu npakTudHy MaHHITYJIAIH]y
noganuMa. [la 06e36enn npumerny NOSQL-a y mpojexToBamy aruIikanmja.

Hcxon mpeamera

Ha xpajy oBor kypca cTyaeHTd Tpeba aa Oyae y cramy Aa MACHTUGUKY]Y U npuMemyjy npuHnune NoSQL 6asa.
[peno3Hajy npuHIMIE AU3ajHA, a HAPOYHUTO pasnuke u3Mely Penanuonnx 6aza 1 NOSQL 6a3a nogaraka. Kopucre
NoSQL 3a nedununyjy 1 MaHumyIanyjy nogauma. Mspaae roropy armukaiujy ca NOSQL 6a3om koja hie kopuctutu
BEJIMKE CKYIOBE M0aTaKa.

Canp:kaj npeamera
Teopujcka nacmasa

NoSQL 6a3e momaraka. Cassandra. MongoDB. Ipuctyn 6a3u nogartaka MongoDB u3 oxpysxema Node.js. Yiorpeba
Mongoosea 3a mpuMeHy CTPYKTYHpaHe IeMe W Banuaanujy mogaraka. Hampeann MongoDB konrentu. Neodj.
Benuku ckynosu noparaka.

Hpaxmutma Hacmaea
NoSQL, Cassandra, MongoDB, Neo4j
JlutepaTtypa

1. Deepak Vohra, NoSQL Web Development with Apache Cassandra, Cengage Learning PTR, 2015

2. Brad Dayley, Brendan Dayley, Caleb Dayley, Node.js, MongoDB i Angular: integrisane alatke za razvoj veb
strana, Kompjuter biblioteka, 2018.

Bpoj yacoBa akTuBHe HacTaBe Teopujcka HacTaBa: 3 [IpakTnyna HacTaBa: 3

Metoae u3Bolhema HacTaBe

Ha npenaBamuMa ce KOPHUCTE KIIACHYHE METOJIE HACTAaBe Y3 KOpUIINeke MPOjeKTopa U HHTEPAKLHU]y ca CTYACHTHMA.
Toxom npakTuyHe HacTaBe, Koja ce 00aBJba Ha pauyHapHMa, CTYAEHTH CAMOCTAJIHO IPHMEHY]y CT€UeHA 3Hama, Y
cxyagy ca npehenuM rpaguBoM. 3Hame CTyJeHaTa ce TecTHpa Kpo3 nfomahe 3amaTke U konoksujyme. Ha 3aBpurnom
IMMCMEHOM U YCMEHOM HUCIIUTY CTYACHT Tpe6a Ja IIOKaXe l]aje OBJIa/Ia0 MIPUHOWININMA U TCXHUKaMa HpOjeKTOBaI—Ba u
npumeHe NOSQL 6a3a nonaraka.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpenucnutHe 06aBe3e noeHa 3aBpIIHM HCTIUT noeHa
AaKTUBHOCT y TOKY IIpeJaBama 5 MTUCMEHH HCITUT 20
npojekat 20 YCMEHH UCIIT 35
KOJIOKBHjyM-H 20 |




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeamera: TEXHOJIOIIIKHA ITPAKTUKYM HAIIPEJAHE OBPAJIE ITIOJATAKA

HacraBuuk/nacraBannu: Ceerozap P. Panunh

CraTtyc npeameTa: n30opHH Ha MoxynMa Pa3zBoj copTepa u Yrpasspame HHPOpMaLjama
Bpoj ECIIB: 7

YcaoB: Hema

Hu/b npeamera

Yro3HaBame ca TEXHOJIOTHjama o0paje mojaraka Koje yKJbyduyjy oOpaly BeluKe KOJIMYHMHE T0/aTaka, a y LHJbY
nocTH3ama nepdhopmMaHcu odpase KoprucTe npoiecHy Moh rpaduukux kapruna. CTuname 3Hama 0 TEXHOJIOTHjaMa,
pagHMM OKBHUpMMa M OKpYXEHhHMa Koja y CB0joj o0Opajum KOpUCTE BHMIICHHUTHY OOpaay Ha BHIIEje3rapHUM
mporiecopuMa, Kojy HOmymyjy oOpamoM Ha TrpadudkuM mporecopuMma. CTHHIAme 3HAaKa O IPYTHM aKTyeITHHM
HaIpeTHAM TEXHOJIOTHjaMa o0paje U BU3yelH3allyje MoaaTaka.

Hcxon mpeamera

CrnocoOHOCT TO3HAaBamka HAuWMHA (QYHKIMOHHCAKka padyHapCKHX CHUCTEMa Ca BHINEjE3TapHUM MEHTPAIHHUM U
rpaMIKUM IPOLECHUM jennHuIaMa. CriocoOHOCT CaMOCTAITHOT MPOjeKTOBama COPTBEPCKUX CHCTEMA KOjH KOPHUCTE
o0e mporecHe rpyre.

Canp:kaj npeamera
Teopujcka nacmasa

Apxutektypa rpadpuuke KapTUIe 1 KOMyHUKAIMja ca OCTAINM KOMIOHEHTaMa padyyHapCKOr CHCTEMA.
YA nporpamcku mozaen. LIY IA u3Bpurau Mmoaen.

I'mobanna u nmokanHa Mmemopuja. JleJoruBa MeMopHja 1 KOHCTaHTHA MEMOPH]a.

TokoBH 1 KOHKYpeHTHOCT. DUHO MOAEIIaBake IPUMUTHBA HA HHCTPYKLIM]CKOM HHUBOY.

bubmmotexe yop3ane LIY/IA uspadyHaBamem.

[Ipumepu pagHUX OKBHpPA U OKpYXema Koju Kopucte rpadudke mporecope: Tensor Flow, Python
VYrorpeba 6ubanoreke ca L{YJIA u3pauyHaBameM y pelraBamy npobiema: Big data — ananukuta u
BU3YyeNH3aIIH]a.

IlepcuexTuse pa3zBoja u ynorpede xubpuane LIITY-T'TIY obpaze.

Hpaxmutma Hacmaea

Pa3pana xoHIenara u MaTepujaia U3 TEOpHjcKe HacTaBe Kpo3 npumepe. Jlomahu 3aganu. [Ipojexar, Mmamu
nojenvHavyHy U Behu (pajx y rpynama)

JlutepaTtypa

1. John Cheng, Max Grossman, Ty McKercher, Professional CUDA C Programming, Wrox Press Ltd.September
2014, ISBN:978-1-118-73932-7

Bpoj yacoBa akTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna HacraBa: 2

Metoae u3Bolhemwa HacTaBe

Teopujcka HactaBa. Pauyncke BexOe. [IpakTidan pan y pauyHapCcKoj yYHOHUIIH.

Ouena 3Hama (MakcuMaJjnu 6poj moena 100)

IIpeaucnutHe 06aBe3e NIOEHA 3aBpIIHY HCIUT IIOCHA
AKTUBHOCT y TOKY Ip€/aBama 5 MUCMEHHU UCIIUT 25
pojexar 10 YCMEHHU HCTIT 25
KOJIOKBHjYM-HU 5

CEeMHHapH 20 |




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Ha3zue npeamera: METOJIUKA [TIPOTPAMUPAIBA

HacraBauk/macrapauuu. Becna Y. Beanukosuh

CraTtyc npeameTa: n30opHH Ha MoxynuMa Pa3zBoj codTBepa u Yrpasipame HHPOpMaLHjama
Bpoj ECIIB: 7

YcaoB: Hema

Hu/b npeamera

Ocnoco6spaBame 3a MeJaromky paj u3 00JacTH MporpaMupama U yIIo3HABAkE Ca MPOTPaAMCKIM je3UIINMa KOjH ce
00pal)yjy y mKkomm.

Hcxon mpeamera

CryznenTn he OutH 0coco0peHN 32 CAMOCTAITHO ApJKamkbe HACTABHUX Cafp)kaja U3 MpOrpaMupama y OCHOBHUM U
CPeImbUM IIKoIaMa.

Canp:kaj npeamera
Teopujcka nacmasa

HuseBn HacTaBe mporpaMupama. CrcreMaTn3anyja pasMulbama. [logena mocna Ha cuTHHje nenose. UaTepdejc u
npeHoc nogaraka. O0jeKTHO-OPjeHTUCAaHO TpOorpaMupamk-e, eHKarcyIanyja. BuzyamHo nporpamupame. MeToauka
u3narama nporpamupama. PamHo okpyxkeme. EquroBame nporpama/mpojekra, N3BpLICHE, TECTUPAE, UCTIPABIbAHE
rpelraka, J0KyMEeHTOBamke, CTPYKTYHUpaHo Iucame. Penocien nsnarama rpagusa. KoHcTaHTe, NPOMEHIBUBE, TUIIOBU
nojaraka. imena y nporpamy. M3pasu, Hapenbe. Yia3 u usnas. JInHujcka, pasrpaHaTa v IUKINYHA CTPYKTYpa.
[Mornporpamu. CTpyKTyHpaH! TUIIOBH I0JaTaka, HU30BH, MaTpUIle, CTPUHTOBH, ciorosu. Pajnosu. [TonHrepn.
Pexyp3uja. Knace u o6jextu. TunuuHe rpemike yuenuka. [Inanupame BpeMeHa, miiaHupame tabne. Pax ca
TAJICEHTOBaHUM y4eHUIMMa. TakMudema. OnTUMHU3alja nporpama.

Hpakmutma Hacmaea

Wznarame rpanusa. [Ipunpema 3anaraka. AHanu3a pa3InunTHX pemema. OuemuBame. [IpakTnaHo yBeskOaBame
paja y HIKOJIM ITpeMa caJipyKajuMa TeOpHjCKe HacTaBe.

Jlutepatypa

1. Becuna Benuukosuh, Memoouka nowemnoe kypca npoecpamuparea (2017) IlpupoaHo-mMareMaTHIKu GaKyiaTeT
Hum
2. Cu yyOeHHIM KOjH Ce KOPHUCTE Y LIKOIama

Bpoj yacoBa akTHBHe HACTaBe: Teopujcka HacraBa: 3 MpakTuuna nacraBa: 2

Mertozae u3Bohema HacTaBe

Teopujcka HacTaBa, TEOPUjCKE U IPAKTHUYHE BexOe, MpaKTHYaH pajl y ITKOJIN

Ouena 3Hama (MakcuMaJHu Opoj moena 100)

IIpexucnutHe 06aBese IIOCHA 3aBpIIHYN HCIIUT IOCHa
AKTHBHOCT y TOKY Ipe/iaBarba CeMUHAPCKH pajl 20
MPaKTHYHA HACTaBa 40 YCMEHHU HCTIT 40

KOJNOKBHjyM-u [

CEeMHHAp-U




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: OIIEPAIIMOHA NUCTPAKHUBAIBA

Hacrapuuk/nacrapunuu: [Ipeapar C. Cranumuposuh

Cratyc npeamera: u300pHHU Ha MoxayinMa Pa3Boj copTBepa u Yrpasipame HHPOpMaLHjama
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

HayunTn cTyieHTe OCHOBHUM NMPHUHIMINMA JIMHEAPHOT ¥ HEIMHEAPHOT MPOrpaMHUpamka, AMHAMUYKOT MIPOrpaMHupama
Y BUIICKPUTEPH]YMCKE ONTHMH3AITH]E.

Hcxon npeamera

CryneHTH ocrioco0JbeHH 32 yIIoTpeOy TMHEapHOT W HeJTMHEAPHOT IPOorpaMuparmka IporpaMupama u
BUILIEKPUTEPHjyMCKE ONTUMH3ALI]E Y MATEMaTHIU, IPOTPaMHpamy 1 PAKCH.

Canp:kaj npeamera

Teopujcka nacmasa

Jluneapuo nporpamupame: CUMIUIEKC METO/, IIMKJIMYHOCT; IyalHU MTPo0JIeM JIMHEapHOT POorpaMupama, 3a1alu
JIMHEapHOT MporpaMuparma 0e3 NpUPOJHHUX OTpaHHYeHa, IMIUIEMEHTAlIMja CUMILIEKC MeToa, mo3Hatu LP codreepu.
IMpumena JimHeapHor NporpaMupama. Teopuja urapa: 10ma 1 ropma eHa MaTpU4HE UIPE; MATPUYHE UIPE ca
YHCTOM CTPATErHjOM; MaTPUYHE UTPE Ca MELIOBUTOM CTPATETHjOM, TEOPHja UTrapa U JINHEAPHO MPOrPaMHPAILE,
OecKOHauHE UTpe, Urpe ca MPOU3BOJFHUM OpojeM urpada. TpaHCHOPTHH MPOOJIEM: METO/IE 33 HATAKEHhe TOYETHOT
peliemka, METO/IE 33 HAJaXeHhe ONTUMAHOT PeIliekha; OTBOPEHH MOJIEIN TPAHCIIOPTHOT 3a/1aTKa, IereHepaluja y
TpaHcmopTHOM TpobneMy. HejiuneapHo nporpamMupame: 6e3ycioBHa HeJMHEapHa ONTHMHU3AlIN]ja,
JEAHOIMMEH3UOHAIHA ¥ BUILICIUMEH3UOHAIHA ONTUMH3A1Nja, HerPaJIujeHTHA METO/IH, TPaANjeHTHH METOAU, METOIN
3a HaJlaXee rII00ATHOT eKcTpeMa, yeioBHa ontumu3aiija, NLP codreepu. IMHAMHYKO mporpaMupame u
npumeHe. BunekpurepujymMcka ontumusanuja: Meronu 3a ofpeluBame HeMHBEPHOPHUX PEIICHa; METO/
TEKUHCKUX KOoe(HUIIMjeHaTa; TEKCUKOrpahCKi METO/T;, PETaKCUPaHH JIEKCUKOTPa(CKU METOT; METO] ENICHIIOH
OrpaHUYCHa, METOIM PACTOjamba.

Ilpaxmuuna nacmaea

Bexo6e y makernma PCx, LINGO, LINDO y Be3u Teopujckor cagpxaja. M3paga ceMUHapCKUX pagoBa. PemaBame
030WbHUjHX MpobieMa y mporpamckuM jesuiuma C++ u Mathematica. U3pana nomahux 3aaraka U lUXOBa aHAIN3A
Ha 9acoBUMaA.

Jlutepatypa

1. P.S. Stanimirovi¢, N.V. Stojkovié¢, M.D. Petkovi¢, Matematicko programiranje , Prirodno-matematic¢ki
fakultet, Nis, 2007, IV+415 (ISBN 978-86-83841-46-0).

2. P.S. Stanimirovi¢, G.V. Milovanovi¢, .M. Jovanovi¢, Primene linearnog i celobrojnog programiranja ,
Prirodno-matematicki fakultet, Nis, 2008, X+298 (ISBN 978-86-83481-51-4).

3. P.S. Stanimirovi¢, G.V. Milovanovié, Simbolicka implementacija nelinearne optimizacije , Elektronski
fakultet, Edicija monografije, Nis§, 2002, X+236.

4. M. Vugdelija, Dinamicko programiranje , Drustvo matemati¢ara Srbije, Beograd, 1999.

5. S. Opricovié¢, Optimizacija sistema , Nauka, Beograd, 1992.

6. M. Vujosevi¢, Metode optimizacije , Drustvo operacionih istrazivaca, Beograd, 1996.

Bpoj yacoBa akTHBHE HacTaBe Teopujcka HacTaBa: IMpakTHyHa HacTaBa:

Mertone u3Bohema HacTaBe

[IpenaBama ca TeMamMa HaBEIEHUM y CaapXkajy, BexkOe y KITacCHIHOM 00Ky, Be)xOe Ha pauyHapy. Ha nmpenaBamima
ce KOpHUCTE KJIACHYHE METO/Ie HACTaBe y3 KOpHIINehe MPojeKTopa U MHTEPaKIINjy ca cTyJAeHTuMa. TOKOM MpakThuy-He
HacTaBe, Koja ce 00aBJba Ha padyHapuMa, CTY/IEHTH CAaMOCTAJIHO IIPUMEbY]y CTeUeHa 3Hama, y CKIIaay ca npehe-Hum
rpaguBoM. CtynenTu he nobujaru 3anatke koje he pemasarn kox kyhe. Ananuza ypahenux nomahux 3amaraka Ha
yacy. Jluckycuja. 3Hame CTy/ieHaTa ce TecTupa Kpo3 Jomahe 3a1aTke, KOJIOKBHjyMe, IOCMEHN M YCMEHH JIE0 HCIIHTA.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpenucnutHe 06aBe3e HOeHa 3aBpLIHU UCITHT HOeHa
AKTUBHOCT y TOKY Ip€JaBama 10 MUCMEHU UCTIUT 15
NpaKkTHYHA HACTaBa 5 YCMEHH HCIIT 20
KOJIOKBH]jyM-H 20 Jomahu 3amanm 15
CeMHHap-U 15




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: HYMEPUYKA OIITUMU3ALINJA

HacraBank/HactaBaunu: Mapko b. Munanuaosuh

CraTtyc npeameTa: n30opHH Ha MoxynMa Pa3zBoj copTepa u Yrpasspame HHPOpMaLjama

Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

ORragaBame MOCTYIIINMA 32 opehHBamke ONTUMAIHOT pelieka MpodiieMa MUHAMI3aNHje HeNHHeapHIX YHKIHja
ca u 6e3 orpaHnYeHa 1 IPUMEHa ajlropuTaMa. PasymeBame TEOPHjCKHX OCHOBA, IT0jMa KOHBEPTCHITH]E U aHAIH3a
KOHBEPreHIMje ONTUMHU3AMOHUX MeToa. [IpakTHyHa UMIUIeMEHTaLja alropuTaMa 1 MeToa

Hcxon npeamera

Ha kpajy kypca cryaeHT Tpeba 1a Oy/ie cmocodaH 1a caMOCTaIHO pelliaBa mpobiieMe HyMEpHUUKE ONITUMH3AIIN]C
MPUMEHOM MO3HATHX aJrOpUTaMa.

Canp:kaj npeamera
Teopujcka nacmasa:

Meroau HerpaaujeHTHe onTUMHU3anuje QyHKIMja jeJHe U BUIIEe TPOMEHJbUBUX. METOI TpaJIujeHTHOT CIIyCTa!
neduHunMja, ocoOMHe, KOHBEpreHuja. TauHo JIMHMjCKO NpeTpaXKuBambe: KBajpaTHa QyHKIUja, KOHBEpreHIja,
3Ha4aj ¥ IpUMeHa. MeToIM HeTaqyHOT JIMHUjCKOT ITpeTpakuBama: npasmwia Apmuja u ['onncrenna-a, Boade-oso
npaBwio. tbyTHoB MeTox: nedunnmja, ocobuHe, KoHBepreHuuja. MoandukoBanu thyTHOBM MeTO/IN: TUjaroHamHa
anpokxcuMaiija Xecujana, meron Jleenbepr-a, meron ['onacrenn-Ipajc. Kaszu lbyTHOBH MeTOIM: axypupame
cuMeTprudHOM Matpunom parra 1, I®II merona, BOT'C merona. JImHeapHN METOI KOBYTOBAaHUX IpaJHjeHATa,
HeJIMHeapHHU METOIM KOBYTOBaHHUX I'pajidjeHaTa: 0COOMHE U KOHBepreHnrja. OnTuMusanuja ca orpaHHICHEeM:
nomyctus ckyn, Kapym—Kan—Takep-oBu yciioBu, ONITHMaIHHU yCIIOBH NTPBOT pesa, Jlarpanske-0oBY MHOKHTEJIBH. .

Hpaxmuw—ta Hacmaea

VmmteMeHTalHja anropuTama MOKPUBEHUX y TEOPHjCKOj HACTaBU y mporpaMckuM jesunuma Matlab, C++, Python

Jlutepatypa
1. M. Miladinovi¢, P. Stanimirovi¢, Nelinearna optimizacija, Univerzitet u Nisu, 2015., ISBN 978-86-6275-
041-9

2. J. Nocedal and S.J. Wright, Numerical Optimization, Springer Series in Operations Research, Springer,
1999, ISBN 978-0-387-40065-5

Bpoj yacoBa akTHUBHe HAcTaBe ‘ Teopujcka HacTaBa: 3 IIpakTnyna HacTaBa: 2

Mertone u3Bohema HacTaBe

Ha npenaBamuma ce Kopucte KacuyHe MeTozie Hactase. Ha BexxOama ce mpakTH4HO peann3syje U3JI0XKeHa MaTepHja
Y pellaBajy THITMYHHE NpoOiieMH. 3Hambe CTyIeHaTa ce TeCTHpa Ha KOJIOKBHjyMHUMA M 3aBPIIHOM IIMCAaHOM U
YCMEHOM HUCIIUTY, T'JIe ce MpOBepaBa CTENEH pa3yMeBama H3JI0KEHOT I'pajiiBa U CIOCOOHOCT PHMEHE CTEYEHOT
3HabA.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

rnoeHa

IMMpeaucnutHe 06aBe3e 3aBpIIHN UCTIUT oeHa
AKTUBHOCT y TOKY Ip€aBama 5 MUCAHU UCIIUT 10
MpaKTHUYHA HACTaBa YCMEHH UCITUT 45
KOJIOKBHjyM-H 40

ceMuHap-u




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3zug npeamera: KOMBUHATOPUKA U TEOPUJA TPA®OBA

Hacrapuuk/nacrapunuu: Mapko C. Munomesuh

CraTtyc npeameTa: n300pHHA Ha MOIyTTy MammimHCKO yUIeme

Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Ymno3HaBame HOBUX MeTo/1a KOMOMHATOpHKE U TpadoBa.

Hcxon mpeamera

OragaBame (GyHIAMEHTATHIM [TI0JMOBHMA U3 TEOpHje KOMOMHATOPHKE U TpadoBa; TeHepUCcamhe epMyTaIija u
KOMOWHaIHja, MpecTaBIbamke TpadoBa, H3oMopdHr3aM, TOBE3aHOCT, TOBE3aHOCT TpadoBa, Hajkpahu myTeBH y

rpady.

Canp:kaj npeamera
Teopujcka nacmasa:

Ipunnunu nmpedpojaBama, ypeheHu u3dopu eneMeHaTa, nepMyTaiyje, HeypelheHu u300pu eeMeHaTa, OMHOMHU
KOoe(UIMjeHTH, TeHepUCabe epMyTalija 1 KOMOUHAIM]ja, TPUHIIMIT YKIbYUYeHha-UCKIbY4eHha U IPUMEHE,
PEKYpPEHTHE pelallyje, peliaBame PEKyPEHTHUX pelialinja, MOAeIH-U-TIOKOPH aaropuT™MH, GYyHKIMje reHepaTpuce,
nmapTHUIMje TPUpoaHUX OpojeBa, Karaganosu OpojeBu, rpadoBH, MpencTaBibame rpadosa, u3oMopdusam,
MOBE3aHOCT, OMnapTUTHY rpadosu, OjaepoBu 1 XaMUITOHOBH rpadoBH, 60jeme rpadosa, ctabia 1 lbUXOBE
npuMeHe, Opoj pazamumyhnx crabara, MUHAMAalTHA pa3anumkyha crabna, anroputMu Ha rpadosuma: BFS u DFS
AJITOPHUTMH, TOTIOJIOIIKO COPTHPAhE, MOBE3aHOCT rpadoBa, Hajkpahu myTeBH y rpady.

Hpaxmuw—ta Hacmaea

O06pal)yjy ce mpumepH y CKIIaIy ca TEOPHjCKOM HaCTaBOM.

Jlutepatypa

1. J.CreanoBuh, M. hupuh, C.Cumuh, B.bantuh, duckperna matematrnka—OCHOBH KOMOMHATOPHKE U
teopuje rpadosa, pymrBo matematnyapa Cpouje, beorpaz, 2008.

2. James A. Anderson, Diskretna matematika sa kombinatorikom, Ra¢unarski fakultet, Beograd, i CET,
Beograd, 2005 (glave 1-4, delovi glava 5, 6 i 8). — prevod knjige: James A. Anderson, Discrete
Mathematics with Combinatorics, Pearson Education, Inc., 2004.

3. Kenneth Rosen, Discrete Mathematics with its Applications, McGraw Hill, 2003.

Bpoj yacoBa akTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna HactaBa: 2

MeTtoae usBolhema HacTaBe

Ha nmpenaBamuma ce Kopucte KacuyHe MeTozie Hactase. Ha BexOama ce IpakTU4HO peann3yje U3JI0KeHa MaTepHja
U pelaBajy THIIHIHY pobiaeMu. 3Hame CTyAeHaTa ce TeCTHpa Ha KOJIOKBHjyMHUMa M 3aBPITHOM IIFCAaHOM U
YCMEHOM HUCIIUTY, IJIe C€ MIPOBEPaBa CTENEH pa3yMeBama U3JI0KEHOT T'PaliBa U CIOCOOHOCT MPHMEHE CTEIEHOT
3HaBbA.

Ouena 3Hama (MakcumaJsnu 6poj moena 100)

MoeHa

IIpeaucnurHe 06aBe3e 3aBpLIHN UCTIUT noeHa
aKTHBHOCT y TOKY IIpeaBarba MUCaHH UCITUT 30
NpaKTUYHA HACTaBa 40 YCMEHH UCITUT

KOJIOKBHjyM-H

CEeMHHAP-U 30




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: IPOBABNJIMCTUYKU AYTOMATHU

HacraBuuk/nacrapunuu: Anexcannap b. Cramenkosuh

CraTtyc npeameTa: n300pHHA Ha MOIyTy MaIIiHCKO yUeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Y1o3HaBame ca OCHOBHUM KOHILIENITUMA TEOPH]j€ je3rKa U ayToMaTa HaJl [I0JbUMa, ca TIOCEOHNM OCBPTOM Ha
npoOaOHIIMCTHYKUM ayTOMaTuMa, lbbUXOBHM €KBHBAICHIIM]A Ca M3BECHUM NPOOAOMIMCTHYKIM MOJENNMA, TIOIyT
03HaueHNX MapKoOBJbEBUM JIaHIIMMMa U CKpuBeHHM MapkosijeBum Moaenuma (HMM), ynoszHaBame ca MeToama
yuema (TpeHupama) NpoOadMIMCTHYKNX ayToMaTa U ca FbHXOBOM IPaKTUYHOOM IPHMEHOM.

Hcxon npeamera

CryneHt Tpeba J1a yCBOjU OCHOBHE KOHIICIITE TEOpHUje MPOOAOMITUCTHUKUAX ayTOMara, J1a OBJiala OCHOBHUM TEXHHUKaMa
npeBol)erba OBUX ayToMara y pasinuute IpobabuiIucTyke Mojiene U aa Oyie y CTamby Ja CaMOCTATHO UMILIEMEHHUPA
pa3yKTe AIrOPUTME y4YeHa MPOOaOMINCTHYKUX ayToMaTa ca [IMJbeM pelllaBarma pa3IniuTHX PaKTHYHHUX Mpobiiema
3aKJbYYHBAHA M3 MPOILIOCTH.

Canp:kaj npeamera

Teopujcka nacmasa

HudopmaTuBHO yro3HaBamke ca OCHOBHUM MOjMOBHMA TEOPHje TEKMHCKUX ayToMara: pacro3aBame je3HKa,
JETepMHUHU3AII]a, PeAyKIIHja Opoja cTama ayToMaTa, MUHUMAJIHU ayTOMar je3uka. AyToMaTH HaJl [oJbUMa
JeTepMHUHHU3A1M]ja, METOIU pelyKLHje Opoja cTama, KOHCTPYKIMja MUHUMAITHUX ayTOMAaTa.

[TpoGabumicTHuky ayToMaTh: MpobadumucTHuky ayromMatu Thna 1 (Pabun), ekBuBaneHnnja npoOaOMIIMCTUYKIX
aytomara Tuna 1 u o3HaueHHMX MapKOBJbEBUX JIaHAld, METOIM TpaHchopMalije TPOOaAOHIMCTHYKUX ayToMaTa Thma |
y 03HaueHe MapKoBJbEBE JIAHIIE U 0OPaTHO.

[IpobabmmcTraku aytomarn trma 2 (De la Higuera): ekBuBaneHnuja npodabmmmcTHakux ayromara tumna 2 1 HMM-
OBa, MeTou TpaHchopManrje mpodadHIICTHIKUX ayTomara Tuma 2 y HMM-oBe u o6paTHO, mpobiiemu yBehama
Opoja cTama.

VYuemwe (eHra. learnning) mpoOaOMIMCTHYKAX ayTOMAaTa: METOJ yuerma momohy ¢pekxseHnmja, anropuram alergia, state-
merging ajqropumu, aropuram 6asupan Ha pasinyuusuM (distinguishing) crpunrosa, Mdi anropuram, Baum-Welch
AJITOPUTMHU.

[pumMena npoGabHIMCTHYKHX ayToMara y mpoIecHpamy IPUPOJHUX je3nKa, TeHEeTCKe MyTaIuje, pattern recognition.

Ipakmuuna nacmaea
CTeueHo TEOPHjCKO 3HAMKE Y OBOj 0OIACTH MPUMEYje Ce Y pelllaBaby KOHKPETHHX 3a1aTaka, i Ha u3pau copreepa

KOJHUM ce NPUMEY]Y CTeueHa 3Hamba U3 TEOPHjCKE HacTaBe.

Jlutepatypa

1. M. Droste, W. Kuich, H. Vogler, (eds.), Handbook of Weighted Automata. Springer, Heidelberg 2009.

2. Colin de la Higuera, Grammatical Inference-Learning Automata and Grammars, Cambridge University Press
2010.

3. Azaria Paz, Introduction to probabilistic automata, Academic Press, New York, 1971.

Bpoj yacoBa aKkTHBHe HACTaBe ‘ Teopujcka HacTaBa: 3 IpakTuuna Hactasa: 2

Mertone u3Bohema HacTaBe

Ha npenaBamuMa ce KopucTe KIacMYHE METOZIE HacTaBe y3 Kopumheme npojexTopa. Ha Bexbama ce mpakTU4HO Kpo3
MHCAaHU paj, aJld ¥ y3 ToMoh padyHapa peannsyjy U3JI0KEeHN IPUHINITN | aHAIU3UPajy THINYHHU TPOOJIEMH 1 FhHXO0Ba
pemiema. 3Hame CTyIeHaTa ce TeCTUpa MPeKo n3paje foMahux 3ajaraka U Kpo3 JBa KOJIOKBHjyMa U IIUCMEHH UCIINT,
TJIe ce IyTeM pellaBama 33/1aTaka yTBphyje Kako CTENeH YCBOjJEHUX TEOPHjCKHUX 3Hama, TAKO U BEIITHHA HUXOBE
npuMeHe. Ha 3aBpIIHOM yCMEHOM MCIHTY Ce POBEpaBa CBEOOYXBATHO pa3yMeBambe M3JI0XKEHOT IpaIiBa.

Ounena 3Hama (MakcuMaJIHH Opoj moena 100)

IIpeaucnutHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AKTUBHOCT y TOKY IpeaBama MMUCMEHU UCIIAT 20
MpaKTUYHA HACTaBa 20 YCMEHHU HCIT 40
KOJIOKBHjyM-H 20 |




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: BAJECOBA AHAJIN3A ITIOJATAKA

HacraBunk/nacraBuuuu: [Ipeapar M. [Tonosuh

CraTtyc npeameTa: n300pHHA Ha MOIyTy MaIIiHCKO yUeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Yno3HaBame CTYACHTA U OBIIalaBamke MPUHIMITNMA bajecoBe TeopHje oaTyunBama 1 BeHUX TEXHUKA M METOa

Hcxon mpeamera

CryneHt je ocioco0JseH 3a Mpero3HaBame MpodiieMa y KojuMa 01 MOTJIe [1a ce IPUMEHE 3Hamkha U3 TCOpHje
OJUTy4MBaE-a U 32 YCIICNIHY pellaBarme MpobiieMa MpUMEHOM 0roBapajyhnx TeXHHUKaA.

Canp:kaj npeamera
Teopujcka nacmasa

OcuoBuu mojmoBu. Cy0jextuBHe BepoBatHohe. [Ipedepenmuje. @ynkimja kopucHocTH. bajecoB pusuk. bajecoo
olyunBame. OIy9IUBake Y YCIOBIMA HEM3BECHOCTH (ONTUMUCTHYKHY, IECUMHUCTHYKHU, XypBULIOB, CEBUIIOB METON).
OmryunBame y ycnoBuMa pusrka. Ctadio omryunBama. CeKBEHINjaIHO OIydHBambe. BruieatpubyTHBHO
OJITy4UBAbE.

HpaKmuuHa Hacmaea

Henocpenan pax ca ctyneHTnMa, AeUHNCAKE U pelIaBame nparehux npobiema y Be3n ca TEOPHjCKOM HaCTaBOM.
PemaBame oarosapajyhnx 3amaraxa.

Jlutepatypa
1. Puctuh M, Hactuh A, Teopuja oxnyuuBama, [IpupoaHo-marematiuku ¢axkyiaret, Hum, 2017.

2. M.H. deGroot, Optimal Statistical Decisions, McGraw-Hill, New York, 1970..

3. G. Parmigiani, L. Inoue, Decision Theory: principles and approaches, Wiley's series in probability and statistics,
20009.

4. P. Goodwin, G. Wright, Decision analysis for managemnt judgment, Wiley and Sons, 2004.

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTnyna HacTaBa: 2

Metone usBohema HacTaBe

(DPOHTEUIHEI, HWHTCPAKTHBHA, HHAUBUAYaJIHA

Ouena 3Hama (MakcumaJsnu 6poj noena 100)

IIpeaucnurtHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
aKTUBHOCT Y TOKY IIpeJiaBama MMUCMEHU UCTTUT 30
NpaKkTHYHA HACTaBa YCMEHH HCIIT 30
KOJIOKBHjYM-H 40 |

ceMuHap-u




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3zus npeamera: TEOPUJA HHO®OPMAILIMJA Y MAIIMHCKOM YYEB Y

HacraBauk/HactaBaunu: Mapxko . I[letkoBuh, Mapko b. Munaaunosuh

CraTtyc npeameTa: n300pHHA Ha MOITylTy MamIimHCKO yUIeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Y1o3HaBame ca OCHOBHUM KOHIIEITUMA T€OpHje HH(POPMAIje U KOAUPamka, Ka0 ¥ MPUMEHE y MAIIHHCKOM YUCHY.

Hcxon mpeamera

Ha xpajy xypca cTyzeHT Tpeba 1a OBIaga OCHOBHHM IIOjMOBHMA TeOpHje WH(pOpMalHrja, Ka0 ¥ OCHOBHHM MeTojaMa
KOJMparma 1 IpeHoca HHPOpMaLija i IPUMEHE Y MallIHHCKOM YUCHY.

Canp:kaj npeamera
Teopujcka nacmasa

OcHOBHH TNOjMOBH TeopHuje HMH(poOpMaLUja: CHTpPONHUja, OCOOMHE W jeIUHHIE CHTPOIHje, SHTPOIHja CIIOKCHOT
CHCTEMa, YCJIOBHA CHTPOIHMja, pelaTHBHA SHTPOIHUja, COIICTBEHA U y3ajaMHa MH(pOpMaNHja, CHTPONHja KOHTHHYAJIHOT
n3Bopa nHpopMalyja (IudpepeHujaTHa eHTPOIHja), yCIOBHA H PelIaTHBHA SHTPOIHja KOHTHHYAITHOT H3BOPA.
JMuckpernn u3Bopum uHpopManuja: BpcTe M3Bopa HMH(OpMAaIMja, €HTPONHja TUCKPETHOI W3BOpa, MapKOBIbEBU
W3BOPH, EHTPOIHja MapKOBJHEBOT H3BOPA M MPUMEHA Ha CKpHBeHe MapKoBJbEBE MOJIEIE.

M3BopHO KOaUpam-e. OCHOBHHU NIOjMOBH, jeJJTHO3HAYHO JexonabmmHu konosu, KpadroBa HejeaHakocT, MakMmuiiaHoBa
Teopema, npBa llleHonoBa Teopema, lllenon-Pano n XapmaHos ko,

KomMyHnkanmjcku KaHa/IM | 3al0TUTHO KOAMPAH-€. CTATUCTHYKU MOJEJ TeJIEKOMYHHUKAI[MOHOT KaHaJla, KalaluTeT
JHMCKPETHOT M KOHTHHYaJHOT KaHalla, MPUMEpPH M3padyHaBara KalaluTeTa KaHaljla, aCHMITOTCKO €KBUIAPTHIHOHO
CBOjCTBO, apyra lllenonosa teopema, ML (Maximum Likelihood) u MAP (Maxmimum a Posteriori) gexoaepu, K0J0BA
ca BepoBatHohowm rpenike 0, @aHo HejeaHaKoCT M 00paT Apyre LlleHOHOBE Teopeme.

3amTATHO KOAHMpame:, JIMHEapHU OJIOK KOJIOBH, IUKINYHUA KomoBH, nexomupame y AWGN kanany, BurepOujes
anroputam, LDPC komoBu, belief propagation anropurmu, anroputmu 3a utepatusHo aekoauparse (belief propagation),
Tanarepos A/B anropuram, Max-Sum anropuram.

Juckpern3anuja KOHTHHYAJIHHUX CUTHAJIA: TEOpEMa O O/IMepaBamy, CKajJapHu KBaHTusepH, Jloja-Makcos
JIropuTaM, KOMIIaHJIMHT MO/IeJI, IPOjEKTOBakhe KBAHTH3EPa 3a HIMPOK OIICET CHara, BEKTOPCKH KBAaHTU3EPH.

Hpakmwma Hacmaea

Bex0e y pauynckom neHtpy. O6paljyjy ce 1 UMILIEMEHTHPA]y MPUMEPH Y CKJIaLy Ca TSCOPHjCKOM HACTABOM.

JlutepaTtypa
1. T.M. Cover, J.A. Thomas, Elements of information theory, 2nd. ed., Wiley, 2006.
2. W. Chu, Speech coding algorithms, Wiley, 2003.

3. . Apajuh, I1. UBanum, YBox y Teopujy nHbOpMaIHja 1 KojoBame, AkageMcka Mucao, 2009.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna HactaBa: 2

MeTtoae usBolhema HacTaBe

WHTepakTHBHA NIpeaBama y3 Kopuihemne MOryhHOCTH JeJbeha eKpaHa y pauyHapCcKoj YUYHOHUIIH.

3a morpebe peanu3anyje NPEAUCIUTHUX 00aBe3a M 3aBPIIHOT HCIUTAa CTyIACHTHMa je moTpedHo oko 60 wacoma
CaMOCTaJTHOT y4uerma M BekOama, 0/ 4era 2 yaca HeAeJbHO TOKOM cemecTpa W oko 30 gacoBa MpHUIpeMe y UCIHTHOM
POKYy.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpeaucnurtHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTHUBHOCT y TOKY IIpeAaBama 5 IIMCMEHH UCIIUT 0
MpaKTUYHA HACTaBa 5 YCMEHHU UCIIUT 40
KOJIOKBHjyM-H 40




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: BEHLITAYKE HEYPOHCKE MPEXE

Hacrapuuk/nacraunuu: bpanumup T. Tonoposuh, Bnanan 3. Tonoposuh

CraTtyc npeameTa: o0aBe3HH HA MOAYITy MaIIHHCKO yUeHhe
Bpoj ECIIB: 8

YcaoB: MammHcKo YUCH:C 1 BCUITa4YKa I/IHTCJ'II/IFGHHI/Ija

uwb npeamera

Crurname 3Hama 3a U3 00JIACTH BEIITAYKUX HEYPOHCKHUX Mpeka M F(bUXOBE MPUMEHE Y 00paay y aHAIU3U H 00paau
CIIHIKE, TeKCTa, BDEMEHCKHX CEpHja, BUICO U ayIH0 CUTHAIA.

Hcxon mpeamera

Ha kpajy xypca ctynent tpeda na Oyae crocobaH na onabepe anropuraM ajanTaiyje apXUTeKType U napaMeTapa
BEILTaYKe HEYPOHCKE MPEXe UMIUIEMEHTHPA UX ¥ IPUMEHH Y pelllaBamy NpobdiieMa U3 00JIacTH HHTEIUIeHTHE 00paje
CJIUKE, TEKCTa, BPEMEHCKUX CEepHja, BUIEO U ayJHO CUTHAJIA.

Canp:kaj npeamera

Teopujcka nacmasa

MaremMaTHYKi MOJETIM HEYPOHA, CII0j€BU Ca JTUPEKTHUM IIPOCTUPAHEM CUTHAIIA, MATPUYHU OOJIMK Mporararuje
rpeIIKe yHa3a][, HopMallu3alfja U peryjiapusaiiyja ciojeBa, peKypeHTHE HEYPOHCKE Mpexke, Tomaraiija rpeike
yHa3a] Kpo3 BpeMe, KaJIMaHOB (HITap Kao alrOpUTaM yuera HEyPOHCKHX MpExka, KOHBOJYIIMOHE HEYPOHCKE MPEKe,
mporaraiuja Tpelke yHasaa Kpo3 KOHBOJIYIIHOHE CJI0jeBe, CI0jeBH (POKyca, ayTOCHKOICPH, BApHjalliOHU
ayTOEHKO/IEpH, [eHEpaTHBHE MTPOTUBHIYKE Mpexe. [Ipumena y oOpaau Tekcta, NpeAUKIjU BPEMEHCKUX cepuja,
UIeHTUDHUKALU]H U KOHTPOJIU TUHAMHYKHX CHCTEMa, 00paIu CIIMKE, BU/ICO U ayIH0 CUTHAIIA.

Hpaxmuw—ta Hacmaea

HmnneMenTanuja anropuraMa aanraliyje apXUTeKType ¥ HapaMeTapa BEeIITauYKiX HEYPOHCKHUX Mpexa

Jlutepatypa

1. Deep Learning, : lan J Goodfellow, Yoshua Bengio, Aaron C. Courville, November 2016, The MIT Press,
ISBN:978-0-262-03561-3
2. Deep Learning with Python, Francois Chollet, December 2017, Manning Publications Co.,ISBN:978-1-
61729-443-3
Bpoj yacoBa akTHUBHe HacTaBe Teopujcka HacraBa: 3 IIpakTnuyHa HacraBa: 3

Metoae u3Bohema HacTtaBe

Ha npenaBamuMa ce KopucTe KacHyHe MeTozie HactaBe. Ha BexxOama ce mpakTHYHO peann3yje U3JI0KeHa MaTepHja 1
pemaBajy THIMUYHH Mpo0ieMu. 3Hame CTyeHaTa ce TECTHPa Ha KOJIOKBHjyMHUMa U 3aBPITHOM ITHCaHOM U YCMEHOM
UCIIUTY, TJIE CE IIPOBEPaBa CTEIICH pa3yMeBama U3JI0KEHOT I'Pa/iiBa U CIIOCOOHOCT IPHMEHE CTEUCHOT 3Hamba.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

ToeHa
IIpenucnutHe o0aBe3e 3aBpIIHU UCTIUT [IOEHA
AKTUBHOCT y TOKY Ip€aBama 5 MUCAHU UCIIUT 30
[IPAKTUYHA HacTaBa YCMEHM UCIIUT 45
KOJIOKBHjYM-H 20

CceMUHap-u




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: OBPAJIA BEJIMKUX CKYIIOBA ITOJATAKA

HacraBuuk/HactaBaunu: Munan b. Tacuh, WBan C. JKukosuh

CraTtyc npeameTa: o0aBe3HN HA MOAYITy MaIIHHCKO yUeHmhe
Bpoj ECIIB: 8

YcaoB: Hema

Mub npegmera

Crurmame TeopHjCKUX U MPaKTHIHUX 3Hama Koja Cy Be3aHa 3a MeToze o0paje M aHaJ H3e BEIMKUX CKYIIOBa ITO/IaTaKa.
VYrno3HaBame ca KOHLENTOM BEJIMKHX M KOMIUIEKCHHX CKYyIIOBa IOJaTaka: OCHOBHMM KapaKTepHCTHKaMa,
TEXHOJIOTHjaMa M HEOIXO0THOj HH(PPACTPYKTYPH 3a MPHUKYIUbake, YyBamke U 00pary nmogaraka. JleTajbHO yIIO3HABAHkHE
Apache Spark mnardpopme u mpumena nocrojehnx (yHKIMOHATHOCTH y aHANW3W BEIMKUX CKYIOBa IOJaTaka.
UzyuaBame kommonentn Spark exocucrema: Spark Streaming, GraphX u Spark SQL. Yno3naBame ca MLib, Spark
OHOIMOTEKOM 3a MAIIMHCKO YUCHe U UMILICMEHTAIIM]ja airoputama nmpuMeHoM MLib dyHkIwmja.

Hcxoa npeamera

OBnajaBambe OCHOBHUM 3HAamUMa HEOIXOJHUM 3a IPENO3HaBamke U pelllaBame MpodieMa KOjH CIanajy y JOMEH
BEITMKKX CKyMoBa mojaTaka. CTUIlambe 3Hamba 0 apXxuTeKTypu Spark mmardopme kao U BEHITHHA 33 HEHY IPUMCHY Y
JIHMCTPHOYLIMjH OAATAaKa U MapalielIHO H3BpLIaBambe 3a1aTtaka Hajl nojanuma. OcrocodspaBame 3a IPUMEHY Pa3IHnIuTHX
crieHapuja oOpajie mojaTaka 3acHoBaHuX Ha komOunarmju Spark SQL, Spark Streaming ¥ KOMIJIEKCHO] aHATUTHIIA
nojaraka. PasymeBame nmpumeHe GraphX OuOnmoreke y pemaBamy mnpobiemMa MpexHe aHanuse. OBiajaBame
BELITHHAMA TIporpamupama y Spark miatgopmu xopumhemem Pyspark -a. IMnnemenTanuja anropurama ManimHckor
ydema npuMeHoM MLib 6ubimoTeke.

Canp:kaj npeamera
Teopujcka nacmasa

Amnanusa xomepuujaiaHo pacnonoxkusux cucrema NoSQL (mongoDB, Cassandra, Hypertable,CouchDB) i BigData
(Hadoop, ApacheSpark). YBox y aHanuTHKy BEJIMKHX CKyIoBa mojartaka xopuiihemwem Apache Spark mmardopme.
Apache Spark API (application program interface). O6pana nmogaraka npumerom Spark texHonoruje. Spark streaming
Moy MammHcko yuyemwe npumenomM Stypark-a MLIib, Spark GraphX mogny.

HpaKmuHHa Hacmaea

[paktiuan pax. VpentudukoBame H3a30Ba [H3ajHA TaKBHX CHUCTEMa KOjU YKJbYYyjy aHalM3y, CaKyIUbaibe,
MEMOpHCame, TPajHOCT, 0o0paxy, BU3yalu3alujy, MOY3JaHOCT M CUTYPHOCT. AHammsupahe ce M KoMeplLujaIHO
pacnonoxuBu cucremu NoSQL (mongoDB, Cassandra, Hypertable,CouchDB) i BigData (Hadoop, ApacheSpark). Ha
Kpajy, cryaeHTH he ce OMTH 0CTIOCOOJHEHH J1a CAMOCTAITHO €BANYHPAjy U KIacH(UKYjy BEIHKE U KOMIUICKCHE CKYIIOBE
nojiaTaka, carjieajy u3a3oBe JM3ajHa BEIUMKHX 0a3a MojaTaka, IU3ajHUPajy U UMIUIEMEHTHPAjy NPAKTHYHE NpUMEpe
KopHIIlielheM KOMEPIHjaTHO PACIIONI0KHBUX ajaTa.

JlutepaTtypa

1. Bill Chambers and Matei Zaharia, Spark: The Definitive Guide - Big Data Processing Made Simple, O’Reilly
Media 2018.

2. Brad Dayley, Brendan Dayley, Caleb Dayley, Node.js, MongoDB i Angular: integrisane alatke za razvoj veb
strana, Kompjuter biblioteka, 2018.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IpakTuuna HacraBa: 3

MeTtoae usBolhema HacTaBe

[penaBarma ca TeMamMa HaBEIICHUM Y CAIPXKajy.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IMpenucnutHe o6aBe3e MoeHa 3aBpIIHA UCTTHT MoeHa
AKTHBHOCT y TOKY TIpeIaBama 10 MTUCMEHH UCITHT

NpaKTHYHA HACTAaBa YCMEHH HCIIT 40
CEeMHHAP-U 50




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: PA3BOJ BEB AIIVINKALINJA

Hacrapuuk/nacrapunuu: Mapko C. Munomesuh

CraTtyc npeameTa: obaBe3HN Ha Moayty Pa3Boj codreepa
Bpoj ECIIB: 8

YcaoB: Hema

Mub npegmera

Yno3HaBame CTyJeHaTa ca TEXHHKama, NOTPEOHHM TEXHOJIOTHjaMa W MpobiieMrMa y pa3BHjamy IIOCIOBHHX Beb
cHucTeMa.

Hcxon mpeamera

[lo 3aBpiIeTKYy MCIIUTA, CTYACHT j€ CIIoco0aH /1a ce YKIJbYUIH Y Pa3B0j MOCIOBHUX BEO cucrema.

Canp:kaj npeamera
Teopujcka nacmasa

[Mopeheme paznuuuTUX NPUCTYIIA/TEXHONIOTHja TIPH pa3Bojy MocioBHUX BeO cuctema (Java Enterprise, ASP.NET,
PHP). Apxutektypa Beb cucrema. [lmHaMuuke U nHTepakTUBHE BeO arumkanyje ("'data driven" Be6 cajToBw,
TpaHcakLyje Haja O0a3zaMa mopaTtaka). Pasmena noxaraka (XML monamy, BeO cepBHCH, pa3IM4UTH MEXaHU3MU 32
pasMeHny nojaraka). [lperpaxkuBame. CUTYpHOCT W 3allITHTa MOIaTaKa.

Ipaxmuuna nacmasa

IpakTuuHo yBexkOaBame TeMa 0Opal)eHUX Ha YacoBMMa TEOPHjCKE HACTaBe.

Jlutepatypa
1. Farley et al, Java Enterprise in a Nutshell, O'Reilly 2005.
2. Gravell AM, Parsons D, Dynamic Web Application Development using ASP.NET, CEngage 2010.
3. Eve Andersson et al, Software Engineering for Internet Applications, MIT 2006.

Bpoj yacoBa akTHBHe HacTaBe Teopujcka nactaBa: 3 IIpakTnyna HacTaBa: 3

Metoae u3Bohema HacTraBe

[IpenaBama ca TeMama HaBEACHUM Y CaJpXkajy, BeKOe y KIIACHIHOM OOJIMKY, BexOe Ha padyHapy.

Ouena 3Hama (MakcumaJsnu 6poj moena 100)

IIpeaucnutHe 06aBe3e IIOEHA 3aBpIIHU HCTIUT IOEHA
aKTHBHOCT y TOKY IpeaBarba [MCMEHU UCIIHT 40
NpaKkTHYHA HACTaBa YCMEHH HCIIT 30
KOJIOKBUjYMH 30

CeMHUHap-U




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: MYJITUMEINJAJTHU HH®OPMAIIMOHU CUCTEMHA

HacraBauk/nacrapauuu. Msan b. Crankosuh

CraTtyc npeameta: o0aBe3HN HAa MOYITy YIIpaBibamke HH(POpMAIIHjaMa
Bpoj ECIIB: 8

YcaoB: Hema

uwb npeamera

Ocrioco0spaBame CTyJeHATa 32 KpeHpame, NMPHUKYILUbakhe, PyKOBambe, KOMIPUMOBAhE, apXUBUpamke, IPOrpaMupame,
CHHXPOHH3ALU]jy, IPEHOC, PE3EHTOBAkEe U KOMEPIMjaIU3alnjy MyJITUMEINjaHUX cajipkaja. PasymeBame (eHOMEHa
calpxaj-IMCTPUOYTHBHUX MpeXka, Kao LEHTPaJIHOr TEXHOJIOWIKOr (eHoMeHa HajBehMx TIJI00alHUX padyHapCKUX
ruradara oyt ['yrima, Amazona u @ejcyoyka. CtyneHt Ou Tpebaio fa pazyMe cBe KJbyIHE (hopMaTe MyJITHMETH]aTHIX
cazipkaja, 1a yMe Jia Iperno3Ha notpedy 3a oapel)eHnM HaMEHCKHM alaToM U Ja OOJHKYje MyJITHMEIMjajHA caapiKaje
y BEMY.

Hcxon mpeamera

CrHname BEIITHHA U 3HAMa KaKo OM MOTao J1a y4eCTBYj€ Y pa3Bojy YHUTaBOT HA3A CHCTEMCKHX M alUIMKaTHBHUX pelIcHha
U3 JIOMEHa MYJITHMEAMjaTHUX WH()OpPMAIMOHHX CHCTeMa, YKJbY4dyjyhW NOKyMEHTHEHTPHYHE CHCTEME, APYIUTBCHE
MpeXe M ayTOMaTCKy o0pay M aHAIHM3y caapikaja.

Canp:kaj npeamera
Teopujcka nacmasa

Ha npenaBambnma ce CTYACHTH YIIO3HAjy ca OCHOBaMa MYJITHMEIMjTHUX (opMmara, a 3aTUM U MYJITHMEIHjTHHX
nHpopMannoHnX cucteMa. Monemu 6oja, neprennuja 6oja, Cnuke (JPEG cranmapn, AuckpeTHa KOCHHYCHA
TpaHCchopMaIyja, TeXHUKE KoMIIpecHje 1 GopMaTH CKIaIUINTeHha CIHKe, YIa3HH U H3JIa3HU ypehaju, ocHOBU 0Opaze
CIIMKE, MallIMHCKa aHaJIM3a CIIMKe, €CTeTCKa aHajmu3a ciuke), Buneo (komnpecuja dpunma, MPEG crannmapa, TexHuka
Jono 3a ananusy Buzea), 3ByK (yJIa3HU W M3Ja3HU ypehaju, AUCKpeTH3anija 1 KOMIIPUMOBamke 3ByKa), Beanku Teket
(ponroBH, mpesnom), Konseprenuuja y MmynruMeanjuma (po3jymMepusam 1 Ipyry TPEHI0BH), MylTHMeInjaTHA
cepaep, storage u datacentar, MojenoBame MyITHUMEHjaIHUX CEPBHCA U pecypca, MynTHMeInjaaHe ariuKaIuje
Cpe/iibe BeNnurHe (JIOKYMEHTAMOHH U JOKYMEHTLEHTPUYHU CUCTeMH), Bennke MynTuMeujaiHe ariukaije
(canprkaj-nuctpuOyTuBHa Mpexa, Google, YouTube, Bennku MynTuMeIujaiHy mojamnu), AIroputMu
MYJITUMEMjaJIHE KOJIEKTHBHE MHTEIHUTIeHIH]je (KoabopaTuBHO QUIITpUpame, KIIacTepOBake, IPOHAIAKEHE
HE3aBHUCHHX KapaKTepHCTHKA).

IIpaxmuuna nacmasa

CTyneHTH y4e O JUTHTaJIHUM MEAUjuMa U CTHYY OCHOBHA 3Haba M3 PelIeBaHTHHUX nporpama u3 nakera Adobe Creative
Cloud (Photoshop, Illustrator, Lightroom, XD, InDesign, Premiere Pro, After Effects, u npyru) kpo3 koje BexOajy

OCHOBHE NpPHHIMIE rpadruKor o0JIMKOBamba Kao IITO Cy KOMIIO3MIHMja, TUHAMHKA, KOHTpacT, 0oja, ancrpakuuja u
paBHOTE)Xa. Yue OCHOBE CHUMama 1 00pajie 3ByKa U CITHKE.

JlutepaTtypa

1. Guojun Lu, Multimedia Database Management Systems, Artech House Inc, 1999.
2. Richard Szeliski, Computer Vision: Algorithms and Applications, Microsoft Research, 2010.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna Hacrasa: 2+1

MeTtoae usBolhema HacTaBe

Ha nmpenaBamyimMa ce KopucTe KJIACHYHE METOJE HacTaBe y3 KopHuiheme NpojeKTopa U MHTEPAKLHUjy cacTyAeHTHMA.
TokoM mpakTHyHe HacTaBe, Koja ce 00aB/ba Ha padyHapHMa, CTYIEHTH CaMOCTAJIHO IIPUMERY]y CTeYeHa 3Hama, y
CKJajy ca rpeljeHuM rpaguBoM. 3Hame CTyAeHaTa ce TeCTHpa Kpo3 noMahe 3a1aTke 1 ceMUHApCKE pasioBe

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpeaucnurtHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
aKTUBHOCT y TOKY IIpelaBama 5 MIUMCMEHU UCIIUT

npojexat 40 YCMEHH HCIIT 40
KOJIOKBHjyM-H T R




Crymujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: TEOPUJA ITPOI'PAMCKHUX JE3UKA

HacraBuuk/nacraunnu: Mapxo /1. [letkosuh, [Ipeapar C. Ctanumuposuh

CraTtyc npeameta: obaBe3HN Ha MoayiuMa Pa3Boj codrBepa n Ypasibame nHpopMaImjama
Bpoj ECIIB: 8

YcaoB: Hema

uwb npeamera
VYno3HaBame Cca OCHOBHMM €JIEMEHTUMa CaBPEMEHHX IPOIPAMCKUX je3UKa W OKpYXKeHa HaMEHCHUX H3paau
KOPUCHUYKHUX aIlIMKaIHja.

Hcxon mpeamera
Crynentu he 6uti ocioco0speHH 32 M3paday IpodecHOoHATHUX aIUTHKaIfja Koje mopa3yMeBajy kopumheme GyHKImja
OTIEPaTHBHOT CHCTEMa, HHTEPAKIHM]y ca 0a3ama Io1aTaka, KOMYHHKAIU]y ca IpyTUM padyHapuMa y MPEexXH, UTA.

Canp:kaj npeamera

Teopujcka Hacmasa

Pa3Boj u ucropmja mporpamckux jesmxa: Dopmannu omuc jesuka. EnemenTtu jesuka. Ilpernen caBpemeHHx
nporpamckux jesuka C++, C# u JAVA. Namespace u ctpykrypa .NET okpykemba.

Enementu nporpamupama y jesuky C# u nopeheme ca jesuuuma C++ u JAVA: nponenypaiiHo mporpaMupame,
ocuoBu OO mporpamupama, HaciehuBame, uHTepdEjcH, HHICKCEpH, pedepeHiie, opraHusaiyja MeMopuje, garbage
collector, reHepuuke Kinace (mopeheme ca madnornMma y jesuxy C++), KoBapHjaHTHH U KOHTpaBapHjaHTHH HHTEpdejcH,
KOJIGKIIMje W HU30BH, UTEPATOPH, IPEKIIalalke ONepaTopa, MOBE3UBabe KOI0Ba MUcaHuX y jesunnma C++ u C#.
Hajpaxxnuje ki1ace .NET okpy:xkema: 10 omepanuje (CTaHZapAHU yina3 W HW3la3, pax ca (ajaoBuMa, stream-oBH,
ymucuBake y crpuHr), LINQ u Be3a ca (yHKUMOHATHUM HPOTPAMCKHM je3HIMMa, YIpPaBJbambe MpoLecuMa MU
multithreading, kiace 3a paj ca system registry, Kiiace 3a KOMyHHUKaNujy padyHapa npeko mpexe (TCP, UDP, ICMP
npoTokosid, RAW socket komyHuKaimja).

EnemenTn BH3yeqHor mporpamupama: dopme, OCHOBHE KOMIIOHEHTE Ha ()OPMH, yNpaBibame Jejeraruma H
norahajuma, TIaBHM M KOHTEKCTHH MeHH, cTpykTypa WPF (Windows Presentation Foundation) amnmukanuje, XAML
omnucHU je3uk, WPF xoMmmnoHnenre.

Hurepakuuja ca 6azama nogaraka: OcHosHe kiace .NET okpyxemwa 3a paj ca 6a3ama nojaraka, yCrocTaBbame
koHekmmje ca 6azoM, LINQ to SQL, Entity Framework.

Hpaxmuw—ta Hacmaea

Bexo6e y pauynckom neHTpy. O0paljyjy ce 1 UMILIIEMEHTHPa]y IPUMEPH Y CKIaTy ca TEOPHjCKOM HaCTaBOM.

JlutepaTtypa

1. J. Sharp, Visual C# 2010 Step by Step, Microsoft Press, Redmond, 2010.
2. H. Schildt, M. Howard, C# 4.0: The Complete Reference, McGraw-Hill, 2010.
3. D.A. Watt, W. Findlay, Programming language design concept, John Wiley & Sons Ltd., 2004.

Bpoj yacoBa akTuUBHe HacTaBe

34941 Teopujcka HacraBa: 30 IMpakTuuna Hacrasa: 30

Mertone u3Bohema HacTaBe
WHuTepakTHBHA NpeaBama y3 Kopumheme MOTyRHOCTH JIeheha eKpaHa y pauyHapCKOj YIHOHHUITH.

3a morpebe peanusanuje NMPEAUCHMTHUX o0aBe3a M 3aBPLIHOT WCIIMTAa CTyAEHTHMa je morpebHo oko 60 yacosa
CaMOCTaJTHOT y4ema M BexOama, 0] yera 2 Jaca HeZeJbHO TOKOM ceMecTpa M oko 30 yacoBa IpHUIIpeMe y UCITUTHOM
POKYy.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpenucnurHe 06aBe3e HOeHa 3aBpLIHH UCIIHT HOeHa
aKTHUBHOCT y TOKY IIpeAaBama 5 IIMCMEHH UCIIUT 0
MpaKTUYHA HACTaBa 5 YCMEHHU UCIIUT 40
KOJIOKBH]jyM-H 40




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: METO/IUKA EJIEKTPOHCKOI' YUYEIA

HacraBauk/macrapaunu: Msana 3. Munuh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

Mub npegmera

Ocnoco6spaBame 3a MeJarouky paja u3 o0IacTi HHPOPMATHKE, YIIO3HABAKE Ca OCHOBHUM MPHUHIHIIAMA
SIIEKTPOHCKOT Y4eHha H FberOBOM IPAKTHYHOM IIPUMEHOM y HACTABH.

Hcxon npeamera

CryznenTu he OuTH 0crioco0JbeHN 3a MPAKTHYHY ITPUMEHY CUCTEMa EJIEKTPOHCKOT yuera Y IKoJIaMa,
Ka0 M 32 CAMOCTAJIHO Kpeupame U IU3ajHUpambe MaTeprjalia 3a eIeKTPOHCKO YUeHe.

Canp:kaj npeamera
Teopujcka nacmasa

EnexTpoHCKO yueme (e-yuere): IIeJaroliKy aclieKTH e-yuera, OpraHi30Bambe caapikaja 3a e- yuewe, opyha u
mwiatdopMe 3a e-yuere, Kpeuparme MeIija 3a e-y4ere, BoheHo o0pa3oBHO okpysxerme (Managed Learning
Environment — MLE), npo6iemu MLE-a, npeanoct MLE-a, myatumesuja y o0pa3oBamy, CHMYyJaldje U Urpe y e-
ydemy. Yueme Ha JaJjbHHy: online exykanuja, KOpECIIOACHTHH KypCeBH, Yuekhe GOKyCHpaHO Ha YUCHHKA, KOHTPOJa
nporeca yuema 1 yueHnka. KondepeHuuje Ha najpuHy: BUIeo KoH(epeHIrje, ToTpedaH XapaBep 1 MpeXKHa OlpeMa,
UCTOpHja, IPUMEHa BHICO KOH(EPEeHIINja H BUXOB YTHIIAj Ha [T0CA0 U MHUPY jaBHOCT. Web KoH(]epeHIrje: HCTopHja,
oty nperiex. [lkona kox kyhe: omurty nperien, MOTHBALHja 3a y4embe Ko Kyhie, MeToJie yuerma Ko Kyhe u ommTre
MHUIIJBEHE 0 TOME, OCEOHU MaTepHjalld, yuetwhe 0e3 NpHHY/Ie, aKaJIeMCKH Pe3yJITaTH, COLHjATHH Pa3Boj.
KoMOHHOBaHO y4ewe: TPEHYTHO U aJTepPHATHBHO KopHIhemhe TepMUHA KOMOMHOBaHE e1yKalluje, eeKTPOHCKO YUCHe
Y OKBHPY CJICKTPOHCKOT yuera. KomabopaTiuBHu cOPTBEpP: OMINTH MPErJie, TPU HUBOA KOJabOpaTUBHOCTH,
HUMIUTEMEHTAIIN]a, MeToIe Tiacama. Moodle

Hpakmwma Hacmaesa

Bexo6e y pagaynckom neHTpy. OOpal)yjy ce u UMILTEMEHTHPA]y IPUMEPH y CKIIaTy Ca TEOPHjCKOM HACTaBOM.

JlutepaTtypa

1. R.C. Clark, R. E. Mayer, E-Learning and the Science of Instruction, John Wiley & Sons, Inc., 2008.

2. W. Horton, K. Horton, E-learning Tools and Technologies, John Wiley & Sons, Inc., 2003.

3. W. H. Rice IV, Moodle - E-Learning Course Development, Packt Publishing Inc., 2006.

4. J. P. S. Fernandes, Moodle 1.9 Multimedia, Packt Publishing Inc., 2009.

5. Z. Budimac, Z.Putnik, L. Jakeli¢, Z. Komlenov, Kako kreirati lekcije u softverskom orudu Moodle, priru¢nik za
predavace, Prirodno-matematicki fakultet, Novi Sad, 2007.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna HactaBa: 2

Mertone u3Bohema HacTaBe

Ha npenaBammnMa ce KopHucTe KJIaCHYHE METOJie HacTaBe y3 Kopuimheme MpojeKTopa M MHTEPaKIHjy ca CTyJCHTHMA.
TokoMm mpakTHYHE HAcTaBe, KOja ce 00aBJba HAa padyHapuMa, CTYACHTH CAMOCTAIHO IPHMEHYjy CTeueHa 3Hama, Y
CKJIaJly ca npeheHuM TpaiuBOM.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IpenucnutHe o0aBe3e NIOEHA 3aBpIIHU UCTIUT IIOEHA
AKTUBHOCT y TOKY Ip€JaBama 10 MUCMEHU UCTIUT 40
NpaKTHYHA HACTaBa YCMEHH HCITUT 50
KOJIOKBHjYM-HU




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeamera: KOHCTPYKIIMJA ITIPEBOANOLA U UHTEPIIPETATOPA

HacraBunk/nacraBannu: Ceerosap P. Panunh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Yno3HaBame CTyAEHATa ca TEOPHjCKUM OCHOBaMa MpeBol)ema U MPaKTHIHE UMIUIEMECHTAIN]Ee TPEBOIUOIIA.

Hcxon mpeamera

CryneHTH cy ocmoco0JbeHH J]a CaMOCTAITHO MPOjeKTYjy U IMIDIEMEHTHPAjy HojeAnHe (a3e npeBolema kopunthemem
TOTOBHX ajlaTa M MPOrPaMCKHX je3HKa.

Canp:kaj npeamera
Teopujcka nacmasa

Omnuc mporpaMcKux je3uka, CHHTAaKCHH Jujarpamu, bekycosa HopmainHa ¢hopma (BNF) u npomupena bekycosa
HopManHa opma (EBNF), konTrexcHo-He3aBuCcHe rpamaruke, LL, LR u cpoane rpamaruke, reHepatopu
KOMIIMJIATOpA, MPUHIUII pajia KOMITWIATOpa, aTpUOyTUBHE TpaMaTHKe, IPUMEp KOMITMIIATOP TeHepaTopa, IpUMepH
KOMITHJIATOpa 32 TOICKYII MPOLE Y PATHOT MM 00jeKTHO-OPHjEHTUCAHOT TPOrPaMCKOT je3MKa, OCHOBHHU JICJIOBH
KOMITHJIATOPA, YIpaBJbame TaberaMa ciM001a, OCHOBHH €IIEMEHTH JICKCHYKE aHaJIN3e, CHHTAKCHA aHaJ3a — METO/1a
peKyp3uBHOT cirycrta, LL aHanm3a, ceMaHTHYKa aHANH3a yCKIIA)eHOCTH THUIOBA, allCTPAKTHA MaIlIWHA, TCHEPHCAHE
KOJ/ia, ONTHMH3aIija Koa, HalpeIHe MEeToie CHHTaKCcHe aHamnm3e, mpuMeHa LL u LR rpamaruka.

Hpaxmuw—ta Hacmaea

Bexo6e, Apyru obmuim HactaBe, CTYIHjCKH UCTpaKUBadKH pai. [IpojekToBame W pa3Boj mojennHuX (aza npepohema
KopuIhemeM TOTOBUX ajlaTa Wi KOpUINemeM MPOrpaMCKUX je3uKa y OKBUPY BEXKOU Ha padyHapy..

Jlutepatypa

1. 1. Burac, [IpeBoanoiny 1 MHTEpHpeTaTOpU — YBOA Y TEOPUjy M METOJAE KOMIMIIAIMje MPOrPaMCKHX je3uKa ,
Maremarnuku dakynret, beorpan 2006.

2. A.V. Aho, R. Sethi, J. D. Ullman, Compilers: Principles, Techniques, and Tools, Addison-Wesley, 1986.

3. A. V. Aho, M. S. Lam, R. Sethi, J. D. Ullman, Compilers: Principles, Technigues, and Tools, Addison Wesley,
2006.

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTnyna HacTaBa: 2

MeTtoae usBolhema HacTaBe

[IpenaBama ca TeMamMa HaBEACHUM Y CaJpXkajy, BeKOe y KIIaCHYHOM OOJIMKY, BexkOe Ha padyHapy.

Crynentu he nobujatu 3amatke koje he permaBaru koj Kyhe.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTUBHOCT y TOKY NIp€aaBamkba IIMCMCHHU HUCITUT

MpPaKTUYHA HACTaBa YCMEHHU UCIIUT 30
KOJIOKBHjYM-H 60

CeMHHap-1 10




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: TECTUPAIBE U METPUKA CO®TBEPA

HacraBunk/nacraBannu: Ceerosap P. Panunh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Kypc je HaMemeH ycBajamy MPUCTYIIA TECTHPAKY cOPTBEpa U YIIO3HABAKY Ca TEXHUKaMa UMIUIEMEHTAIH]je TUTaHa
TecTupama. Takohe ce 6aBH yrmo3HaBamEM ca CTATHIKOM aHAJIM30M cO(TBEpa, BpCTaMa MeTpHKa copTBepa u
HpHMeHaMa.

Hcxoa npeamera

CTyZeHTH KOjH TI0JIOXKE UCITUT UMajy NoTpeOHa 3Hamba U TEXHUKE U3 TECTUpabha U METpHKa copTBEpa U MPUMEHA.

Canp:kaj npeamera
Teopujcka nacmasa

Yno3HaBame ca TecTupambeM copTBepa, MECTOM y METOJI0NIOTHjaMa pa3Boja codrBepa. MecTo Tectupamwa y
yIpaBJbaby KBAJUTETOM y pa3Bojy codrBepa. TumoBu Tectupama codrBepa. boke Merosie 3a rectuparme copTBepa.
DyYHKIIMOHAITHO TECTHPAE: jSANHUYIHO TECTUPAHE U OTPAHNYCHA, HHTETPAIIMOHO TECTHPAHE, CHCTEMCKO H
perpecroHo TecTupame. TecToBn mpuxBartama anda u oera TecTupame. HeyHKIMOHATHO TECTUPAbE: TECTHPAhE
nepdopmancu (TecToBu ontepelieba, CTpeC TECTHPAKkE), TECTHPAKE YIOTPEOJBUBOCTH, CHI'YPHOCTH, TOPTAOMITHOCTH.
JloxymaHTanuMja TeCTHpamba, INIAHOBH, CLICHapHUja U clly4ajeBH. YBox y Metpuky codrBepa. OCHOBHE, TpaIULIMOHAIHE
MeTpuke. Mepeme HHTepHUX aTpuOyTa MPOU3BOJIa Y CMUCITY BEIMYHMHE, CTPYKTYpe. Mepeme LieHe U YII0KEHOT
Harnopa. Mepeme eKCTepHHX aTpuOyTa Mpou3Bojaa, KBauTeTa. Mepeme noysnaHocti copreepa, OGjeKTHO
OpHjEHTHCAHE METPHKE.

Hpakmwma Hacmaea

IpakTuuHo yBexOaBame TemMa oOpaljeHHX Ha YacoBMMa TEOPHjCKE HACTaBe, AJIATU 3a ayTOMAaTCKO TECTHPame, H
onpehmbrUBamke METPUKA.

JlutepaTtypa

1. Elfriede Dustin, Jeff Rashka, John Paul, Automated Software Testing: Introduction, Management and
Performance, Adddison-Wesley Professional, 1999.

2. Mauro Pezze and Michael Young, Software Testing and Analysis: Process, Pr|n0|ples and Techniques, John Wiley
& Sons, 2008.

3. N.E. Fenton and S.L. Pfleeger, Software Metrics: A Rigorous and Practical Approach 2nd ed. PWS Publishing,
1998.

4. Stephen H. Kan, Metrics and Models in Software Quality Engineering, Addison-Wesley Publishing 2002.

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTHyHa HacTaBa: 2

Mertone u3Bohema HacTaBe

"[IpenaBama ca TeMaMa HaBeIEHUM Y CaJpikajy, BexOe y KilacHyHOM 00JIHKY, Be)XOe Ha padyHapy y3 ymnorpely anara
3a ayTOMAaTCKO TeCTHpame U oipehuBame MeTpuke coprBepa mucanor y C++, C# u Java mporpamMckum je3uriuma.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
AKTHBHOCT y TOKY IIp€/IaBarba MTUCMEHU UCITUT

NpaKkTHYHA HacTaBa YCMEHH MCITUT 30
KOJIOKBHjyM-H 60

CeMHHap-u 10




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: IPOBABNJIMCTHYKU 'PAOUYKUN MOJEJINA

HacraBuuk/nacraBaunu: Bemnmup M. Unuh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Yno3HaBame CTyJAcHaTa ca OCHOBHHUM TUIIOBUMaA rpa(bnqxnx MoJ¢€Jia 1 aJirOpuTMHUMa HaJl ’biMa, Kao U YIIO3HaBalkh€ Ca
JAOMCHOM IPUMCHE Y €KCIICPTCKUM CUCTEMHUMA, BeHITa‘{KOj I/IHTeJ'II/IFeHHI/IjI/I 1 MAallIMHCKOM YYChY.

Hcxon npeamera

Y okBHpY OBOT Kypca, CTY/ICHTH hie OBllaiaTi TEOPUjCKUM U MPAKTHYHUM acleKTHMa NPoO0aOHIMCTHYKUX Tpaduukux
mozena. Hayunhe ma mpencraBe ¢usnuke mpobieme MaTeMaTHUKUM MOAENHMMa W pa3Buiie OCHOBHE KOMITjyTEpCKe
BEIITHHE 3a MMIUIEMEHTAalHWjy OBHX Mozena. llo 3aBpmieTky Kypca, Ouhe oCrmocoOmeHH Aa CaMOCTaJIHO PElIaBajy
OCHOBHE Ipo0JieMe U3 00IaCTH NPOLECHPaba CUTHANIA, MALIMHCKOT yUeHha U eKCIIEPTCKUX CHCTEMA.

Canp:kaj npeamera
Teopujcka nacmasa

TumnoBu npoOaOUIHMCTHUKKX TpadUuKuX Mozena: dakTop-rpadoBy, MapKkoBibeBa CilydajHa M0Jba, bajecoBcke Mpexe,
Be3Ha crabna. ['aycoBcku rpaduuku monenu. Jlaniu: CkpuBeHn MapKoB/beBH MOJIeNH. 3aKJbyulBamke Ha rpadoBuMa
0e3 nuKiyca. AJropuram rporaramyje yBepema, MakC-IpoAyKT alroputaM. AJITOPUTMH 3aKJbyunBamba HaJl JJAHIUMa:
alropuTaM JBOCMEpHe mponaraunuje, ButepOujer anropuram, Kammano ¢uirap. 3akipydnBame y rpadoBuma ca
IUKJIyCHMa: alrOpHUTaM IpoINaraiyje yBepema, BapHjallMOHO 3aKJbyUMBamE, alropuraM Be3HOr crabna. OCHOBHE
METOJIC ayTOMAaTCKOT y4eHma rpagIKuX MoJema.

Hpaxmuw—ta Hacmaea

VY okBupy BexOH cTyneHTH hie paguTh Ha MMIUDIEMEHTAIUjH ajlropuTaMa IpoOabWiucTHUKe rpaduuke Mojene. 3a
u3pany 3aBpIIHOT MpPOjeKTa CTyleHTH he MOhM Ja ONIMOHO KOpUCTEe OMIIO KOjU OJ MPOrpaMcKux jesuka C++ wimu
MATLAB, kao u cBe A0oCTyIHE OHOIMOTEKe 32 H300PHU IIPOTPAMCKH jE3UK.

JlutepaTtypa

1. David JC Mac Kay. Information theory, inference and learning algorithms. Cambridge university press, 2003.

2. Jordan, M. I. (Ed.). (1998). Learning in graphical models (\Vol. 89). Springer Science & Business Media.

3. Koller, Daphne, and Nir Friedman. Probabilistic graphical models: principles and techniques. MIT press,
2009.

4. Frey, Brendan J., J. Frey Brendan, and Brendan J. Frey. Graphical models for machine learning and digital
communication. MIT press, 1998.

5. Wainwright, Martin J., and Michael I. Jordan. "Graphical models, exponential families, and variational
inference.” Foundations and Trends® in Machine Learning 1.1-2 (2008): 1-305.

6. Ghahramani, Zoubin, and Matthew J. Beal. Graphical models and variational methods. Advanced mean field
methods-theory and practice. MIT Press, 2000.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 ‘ IIpakTuuna HactaBa: 2

MeTtoae usBolhema HacTaBe

[IpenaBama he Outn peanr3oBaHa KOMOWHALINjOM METO/IE YCMEHOT U3JIaramka i METO/IE pa3roBopa y3 METOLy
JIEMOHCTpanuje mpeko Buaeo npojekropa. Ha Bexx6ama he crynenTr ydecTBOBaTH Y IPakTHYHOM pajay Ha
pauyHapuma, rae he y3 momoh capaaHuka UMIIeMEHTUPATH OCHOBHE alrOpUTME 3a MpoOaduucTHIKe rpagudke
MoJeIe.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTUBHOCT y TOKY IpeJaBama 5 MUCAHU UCTIUT 30
NpaKTHYHA HACTaBa YCMEHH HCIIHT 40
KOJIOKBH]jyM-H 25

ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: IUTUTAJTHA OBPAJIA CJIMKE

Hacrapuuk/nacraunuu: Mapxko /1. [letkosuh, Becna . Benuukosuh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Yno3HaBame ca OCHOBHM II0jJMOBMMA M METOIMMa BE3aHHM 3a JUTHTAIHY oOpamy ciuke. OBllafaBame HEONXOIHUM
MaTeMaTHYKUM anaparoM. /leMOHCTpanyja 1 MpakTHYHa IPUMEHa Hay9eHHX METO/a.

Hcxon mpeamera

Crynent 6u Tpebao ma Oynme yrmo3HaT ca OCHOBHHM METOAMMA 3a 00pay, KOMIIPECH]y B pecTayparujy cimka. Takohe,
CTyJeHT Ou Tpebao ma Oyne y cramy Ja Te METOAE CaMOCTaJHO MMIUICMEHTHPA W/MIU NPUMEHH Ha KOHKPETHE
npobiieme.

Canp:kaj npeamera
Teopujcka nacmasa

YBoa y AMrHTATHY 00pajy cJIMKe: IPECTaBJbake CIMKE, MOJEIH 00ja, TeOMeTpHjcke TpaHC(opMalHje, XHCTOrpam
CJIMKE, OJ]MEpaBakbe¢ U KBAHTH3ALIH]a.

Tpancopmanuje cimke: IBOAMMCH3HOHaNHa IUckperHa DypujeoBa TpaHcdopmalmja, AUCKPETHa KOCHHYCHA
TpaHchopManyja, Tanacuhn, Haar-oBa tparchopmarmja, Hadamard-osa Tpancdopmarmja.

OcHoBHE omepanmje HaJ CJAHKAMa: JIMHEapHH (GWITPH, HM30IITPaBamke CIMKE, MeAWjaHCKu Quurep, mpomeHa
pesonyiije, OuHapu3anuja.

HamnpenHuje omepanuje Haj ciiMkama: MOPQOIIOIIKE Omeparyje, IETeKIHja KOHTYpa, CETMEHTAIHja, YKIamame
nryma, pecrayparuja ciamuka.

Komnpecuja u ¢popmatu ciauke: JPEG dopmat, JPEG2000 dopmat, PNG dopmart, GIF popmar
Ilpaxmuuna nacmasa

Bexo6e y pauynckom neHTpy. O0paljyjy ce 1 UMILIIEMEHTHPa]y IPUMEPH Y CKIaTy ca TEOPHjCKOM HaCTaBOM.

Jlutepatypa
1. W. Burger, M.J. Burge, Digital Image Processing, Springer, 2008
2. R.C. Gonzales, R.E. Woods, Digital Image Processing (4rd edition), Pearson, 2017.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna HacraBa: 2

MeTtoae usBolhema HacTaBe
WHTepakTHBHA NpeaBama y3 Kopumheme MOryiHOCTH JIe/beha eKpaHa Y pauyHapCKO] YIUOHUIIH.

3a morpebe peanuzanmje MPEAUCIUTHUX 00aBe3a M 3aBPIIHOT WCIUTA CTYACHTUMA je TOTpeOHO oko 60 dacopa
CaMOCTAJTHOT yuermha U BexkOama, 0] 4era 2 yaca HeleJbHO TOKOM ceMecTpa U oko 30 yacoBa MpHUIpPEeMe y UCIIUTHOM
POKYy.

Ouena 3Hama (MakcuMaJjinu 6poj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTUBHOCT y TOKY Ip€JaBama 5 MUCMEHU UCTIUT 0
[IPAKTUYHA HacTaBa 5 YCMEHH UCIIUT 40
KOJIOKBH]jyM-H 40




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: METOJE CTATUCTUYKE AHAJIN3E

HacrtaBank: Mwuom /. [[BeTkoBuh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

Mub npegmera

OBJIa,Z[aBaI-bC S3HalkBECM O ME€TOAaMa CTaTUCTHYKEC aHaJIu3€.

Hcxon mpeamera

Ocnioco0spaBame CTyieHATa Ja e(hHKACHO U3BO/IE CTATUCTUYKO 3aKJbyUHBAE HA OCHOBY IIOCMAaTPaHUX TO/1aTaKa, a
NPUMEHOM METO/a CTAaTHCTHYKE aHAJIN3e.

Canp:kaj npeamera
Teopujcka nacmasa

1. Ananmusa Bapujarce (AHOBA). MynruBapujaninona ananusa Bapujance (MAHOBA).

2. Metop rnaBHUX KOMIOHeHaTa. [lomyaloHe riiaBHe KOMIIOHEHTE. Y30padKe IJIaBHE KOMIIOHEHTE.

3. daxropcka aHanu3a. OpToroHaiHH (akTopcku Mozaen. OlemnBambe PaKTOPCKOT MOJIeIa METOAOM IIIaBHUX
KOMIIOHCHATA M METOI0M MaKCHMAJIHE BEpOIOCTOjHOCTH. TecT 3ajequnykux (akropa. Poraiuja dakropa.
[Tonnepucanu MeTon HajMamuX KBajpara. GakTOpcKu CKOPOBH.

4. Kanonunuka kopenanuja. KaHonnuke npomenisbiBe. CTaTHCTHYKO 3aKJbY4HBabe KOJ| BEJIMKHUX y30paKa.

5. MuckpumuHanyja u kiacudukanuja. OmmTu cinydaj ase nomynaanuje. Cirydaj 1Be MyJITHBAPH]jallHOHE
HOpMastHe nomyaiuje. Epanyarone gynkiuje knacudukoBama. Kiacupukaiyja y ciaydajy BHIIC O IBE
oMy JIaIHje.

6. Knmactep ananmza. Mepe cimmaaOCTH. XHjepapXujcKe H HEXHjEepapXHjCKe METOJIe TPyTIHCcarha.
Buie1uMeH3M0HATHO CKaTUpabe.

Hpaxmuw—ta Hacmaea

PemaBame 3aJlaTaKka u np06neMa Y BE3u ca TCOpI/IjCKOM HaCTaBOM.

Jlutepatypa
1. Rencher A. C. (2002) Methods of Multivariate Analysis, John Wiley & Sons, New York.

2. Kosauuh 3.J. (1995) MyntuBapujannona ananusa, Y Husepautet y beorpany, EkoHoMckn dakynTer.
3. Johnson R.A., Wichern D.W. (2007) Applied Multivariate Statistical Analysis, Pearson Education, Inc.
4. Rao C.R. (2002) Linear Statistical Inference and Its Applications, John Wiley & Sons, New York.

5. Anderson T.W. (1958) An introduction to multivariate statistical analysis, John Wiley & Sons, New York.

Bpoj yacoBa akTHBHE HacTaBe Teopujcka nacrapa: 45 Ipakrnuna Hacrasa: 30

Mertone u3Bohema HacTaBe

¢)pOHTaJ'lHa 1 MHIUBUIYyaTHA

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
AKTUBHOCT y TOKY IpeJaBama MMUCMEHU UCTIUT 20
NpaKkTHYHA HACTaBa YCMEHH HCIIT 40
KOJIOKBHjyM-H 40

ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeavera: HAIIPE/IHU KYPC U3 PAYYHAPCKUX APXUTEKTYPA

HacraBuuk: IIpeapar B. Kpromuna

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

VYro3HaBame ca MapaleHIM PadyHAPCKUM apXHUTEKTypama.

Hcxon mpeamera

[To3HaBame 1 pa3zyMeBame CaBPEMEHNX MapalieIHIX pauyyHapCKUX apXUTEKTypa H KOHKYPEHTHOT IIPOrpaMHpamba

Canp:kaj npeamera
Teopujcka nacmasa

Paznos3u yBohema napanennsma. Knacudukanuja napanensnx cucreMa. Mepeme 1 H3BeNITaBame neppopmManc.
KBanutaTHBHN NPUHIMIN [IPOjEKTOBamka padyHapa. Y Op3ame. AMAAIoB 3akoH. | ycTad)coHOB 3aK0H. JeqHaunHe
neppopmanckn CPU-a. [IpoToyHocT HHCTpYKIHja U iepopMaHce MPOTOYHNX cucTeMa. | paHame Ko MPOTOYHUX
cucrema. Xazapau nporouHux cuctema. RISC mponecopu. [Tapanennzam Ha HUBOY HHCTpyKIHja. CymepckaaapHu U
CYIepIpOTOYHH Ipoliecop. Bekropcku nporecopu. OCHOBHE BEKTOpCKe apxuTekType. IIponecopcka nossa. Opra-
HH3allMja IPOLECOPCKUX 1MoJba. CTPYKTypa MPOLECHOT eleMeHTa. TeXHUKe MacKuparma MPOLIECHUX eJieMeHaTa.
KomyHnukanuja Meljy npouecHum enementuMa. Cripesxkne mpexxe. Myntunpouecopu. Knacuduxanuja. CumMeTpruaHu
myarunponecopu. Kem koxepenuuja. Ilporokonu 3a o6e36ehuBame ke koxepenuuje. MESI nportokon. Kiactepu.
NUMA. Cunxponusaiija u komyHukangja kog MIMD cuctema. Cemadopu. Monutopu. TexHuka cliama mopyka.
PanneBy mexanmzam y Agu. Apxurektypa [A-64. MoTtuBanuja u ommra opranuzanuja. EPIC texnonoruja. @opmat
WHCTPYKIHja 1 aceMOnepck jesuk. [Ipeankanuja, criekynanuja u copTBepcka npotodroct. Oprannzamnyja [tanium-a.

Hpaxmuw—ta Hacmaea

Bex0e Ha pauyHapy U3 KOHKypeHTHOT nporpamupama (BACI) u Parallaxis cumynaTop/mHTEpIIpETaTOp.

Jlutepatypa

1. J. L. Gustafson, Reevaluating Amdhal’s Law, Communications of the ACM, 31:5, (May 1988).

2. K. Hwang, F. A. Briggs, Computer Architecture and Parallel Processing, New York, McGraw-Hill,

3. D. A Patterson, J. L. Hennessy, Computer Architecture: A Quantitative Approach, 2/e, Morgan Kaufmann
Publishers, inc. San Francisko, California, 1996.

4. W. Stallings, Computer Organization and Architecture, 6/e, Prentice Hall, 2003.

J. Till, Computer System Architecture, Electron Des. (USA), vol. 37, no. 1, pp 50-63 (12. Jan 1989).

6. D. Milosavljevi¢, Praktikum za vezbe na racunaru iz predmeta Paralelni racunarski sistemi, Elektronski
fakultet, 1995.

7. M. . IlerkoBuh, OcHOBH KOHKYPEHTHOT IporpaMuparma ca 30MpKoM 3aaaraka, Y HuBep3urteT y Hurry,
TIM®, Hu, 2010.

o

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTHyHa HacTaBa: 2

Mertone u3Bohema HacTaBe

¢)pOHTaJ'lHa 1 UHIWBUIYyaTHA

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpeaucnutHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AKTUBHOCT y TOKY IpeaBama MMUCMEHU UCIIAT 20
NpaKkTHYHA HACTaBa YCMEHH HCIIT 40
KOJIOKBHjyM-H 40

ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeqmera: PAYYHAPCKA II'PA®UKA 1

HacraBauk/macrapauuu. Becna Y. Bennukosuh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Yno3HaBame ca KOHIENTHMA U aTOPUTMHMAa padyHapcKe rpaduke.

Hcxon mpeamera

Crynentu he 6uti 0cioco0JpeHN 3a IPUMEHY aITrOpUTaMa U3 pauyHapcke rpaduke.

Canp:kaj npeamera
Teopujcka nacmasa

OCHOBHH ITOjMOBH pavyHapcke rpaduke. Pactepcku n Bekropcku rpadmdku cucteMu. OCHOBHH TpadHiKH popMaTH.
Ob6pana cruke. ['paduuxu ypehaju. burmarne. Konop moxenn. I'paduaxe xoopaunate. [Ipojexmuje. Martpurie
TpaHchopmanuje. Pactepuzamnuja. OcHoBHE rpaduuku 00jektu. Bresenham-oBu anropurmu. [lomuronaxna
anpoKcUMalyja KpUBUX JHUja. CeMIUIOBakbe 1 aHTHAIMACHHT. [lonyTorupame. @oHTOBH. Ofcename JHHIjA 1
nomurona. 2D oacename. Cohen-Sutherland-osu anroputmu. Cyrus-Beck-oB anropuram. 3D oxacename. Sutherland-
Hodgman-oe anroputam. Weiler-Atherton-os anroputam. [lonymaBambe MOTUTOHA. ANTOPUTAMH UBHIA. AJTOPUTMH
cejama. CkpuBeHe JIHMje ¥ NoBpIH. JKuuaHH, TPaHCIAPEHTHU U yHH MOJiesl. AITOpUTaM IUMBajyher Xopu3oHTa.
PoGeptc-oB anropuram. Warnock-os anropuram. Weiler-Atherton-os anropuram. Catmull-oB agropuram. Z-6adep.
Ray tracing. Monenupame kpuBux. besujepos mozen. [lapamerapcku kyoHn monen. B-spline. Panmonaniu Mozgenu.
Monempame noBpumi. PennepoBame. MimymuHammonu moaen. Cenuere. CriennjarHu eQeKTH.

Hpaxmuw—ta Hacmaea

[IpakTiuHO yBekOaBame TeMa oOpal)eHHX Ha YacOBMMa TEOPHjCKE HacTaBe. AHaIN3a U IporpamMupame odpaleHnx
ajropuTama.

Jlutepatypa

1. J.Foley, A.van Dam, S.Feiner, J.Hughes, Computer Graphics — Principles and Practice, Addison-Wesley, 1990.

2. M.K. Agoston, Computer Graphics and Geometric Modeling — Implementation and Algorithms, Springer-Verlag,
2005.

3. D.Rogers, Procedural elements for computer graphics, McGraw-Hill, 2000.

Bpoj yacoBa akTHBHe HACTaBe: Teopujcka HacraBa: 3 MpakTuuna nacraBa: 2

MeTtoae usBolhema HacTaBe

[IpenaBama TeMa HaBEICHUM Y CapKajy IpeIMeTa, TEOpHjcKe BexOe, BexOe Ha pauyHapy.

OueHna 3Hama (MakcuMaJHu Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU UCTIUT IIOEHA
AKTHBHOCT y TOKY ITp€aBarba MTUCMEHH HCITUT 30
NpaKkTHYHA HACTaBa 40 YCMEHU HCIHT 30

KOJNOKBHjyM-A | .

ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hasug npeamera: BAPTYEJIHE YYUOHUILIE

HacraBunk/nacraBunuu: 3opana 3. Janunh

CraTtyc npeameTa: n300pHH Ha MoxynuMa PaszBoj codTBepa, Ynpasibame nHpopManrjama u MamimHCKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

Mub npegmera

[Totpebe HOBOT 100Oa 3aXTeBajy O] HACTABHMKA J1a CTYACHTE aHTaXyjy Ha Apyrayju Ha4WH KOju OM MX MOTHUBHCAO,
NPY’KHO LIMpa 3Harka M UCKYCTBA M OCTaBUO MX y LIEHTap Ipoleca yuewa. L{nb oBor npeaMera je na ykaxe Ha
MPEHOCTH MPOjEKTHE HACTABE M NOBE3MBaba YUUOHHILIE ca IpyTrUM (aKyiITeTMa y 3eMJbH U HHOCTPAHCTBY,
omoryhaBajyhu Tako yueHHIIMMa J1a Ha CaBpeMEeH M eprKacaH HaYMH CTEKHY HOBA 3Hamba.

Hcxon npeamera

CryznenTu he OUTH 0CIIOCOOJbEHN J1a KOPUCTE ajlaTe 3a KPeupambe OKPYKEHha y BUPTYESIHOM JTUTHTAIHOM IIPOCTOPY
nomohy Buaeo-koHpepeniujckor Lifesize cucrema, na pa3sujy 3Hama U BEIITHHE KOMYHHKAIHjE HA TaJbHHY Y
peasHOM BpeMeHy, OpraHu3aluje BeOuHapa, NpurpeMe BUPTYEIHNX Ipe3eHTalnja i BUJeOo MaTepHjaia Be3aHor 3a
onpeheHy HacTaBHY TEMY.

Canp:kaj npeamera
Teopujcka nacmasa
- Hucrananuja BUPTyEITHE YIMOHHMIIC Ca HACTABHUKOM Ka0 OPraHW3aTOPOM U MEHTOPOM KOjH HaJrjiena mporec;

- VYmo3HaBame ca OCHOBHUM anatiMa U Moryhaoctuma Lifesize Buneo-koudepenimje, komObuHammja HajooBHX
acriekara BeO-kKoH(pepeHIrje ca HajOOJbUM acTieKTUMa BHcO KOH(DepeHIyje;

- IloBesuBame Buaeo-koHpepeHuje ca Teams-om 1 noctojehinm Hajgo3nMa Ha 00JIaKy;

- bes3begnoct cuctema, 10AebUBaE YIIOTa U IPUBUIIETHja [IOA HaA30pPOM HACTABHUKA,;

- Jedunncame npaBmIHUKA 3a [EMOLE MpUCTyTI, carjefaBakbeM WHINBHIYaTHUX 1oTpeda 1 o0aBe3a cTyieHaTa
- HacraBHuk Ha yacy je mokperau rnporieca yuermha Kpo3 TUCKYCHjy U KDUTHYKH OCBPT;

- Tlonena Ha TUMOBE M M300p KOHKPETHUX NPOjEKTHHUX 3aaTaKa;

- TloBe3uBame yunonune ca Apyrum (akyiareTiMa y 3eMJbH U HHOCTPAHCTBY, Y JOTOBOPEHHM TEPMUHUMA pajii
pa3MeHe NCKYCTaBa M OpraHM3alyja JUCKyCcHja M KBU30Ba BE3aHO 3a TEME MPOjeKTHHUX 3aJ1aTaKa;

- IloBe3uBame rimobanHor u BUpTyenHor Teams-a ca 4K-puaeo cHUMITNMA;

- M3memrame yuyHOHHIE y IPUPOTHO OKPYKEHE M CHIMamkEe KPaTKOT BHJIEO-MaTepHjaa;

- IlIpaheme TpeHHHTa KOje BOJIE CTPaHU CKCIIEPTH (HACTABHHUIIN);

- Ilpunpema BupTtyanne npesentanuje (y3 HOMTOBAMHE YSTUPHU OCHOBHA IIPHHIIUIA) U CHUMAhE;
- Ilpexncrasibame npe3eHTaNMja OpPraHU3aIjoM BeOnHapa;

- Jluckycuje ¥ KpUTHYKH IIPUCTYTI CBUM IIPOjeKTHMA;

Hpakmutma Hacmaea

Ymopeno ca npenaBamuMa, BAPTyaJlHa YYHOHMIA he TpaTuTH KOHKPETHE MPOjeKTHE 3a1aTke, oopahusahe ce
HEONXOIHU cO(PTBEpH 3a IHUXOBY peann3ainjy, KoHPepeHIIHjcKka onpemMa U Kamepe KopucTuhe ce y H3MEITEHUM
YYHOHHUIAMA.

Jlutepatypa
1. D. Christopher, The Successful Virtual Classroom: How to Design and Facilitate Interactive and Engaging Live
Online Learning, AMACOM, 2014

2. C. Huggett, The Virtual Training Guidebook: How to Design, Deliver, and Implement Live Online Learning,
eBOOK

3. L.B.Nilson, L.A. Goodson, Online Teaching at Its Best: Merging Instructional Design with Teaching and
Learning Research, Jossey-Bass, 2017

4. 4K Video Conferencing: How to Connect Virtual and Global Teams with 4K Video,
https://www.lifesize.com/en/video-conferencing-blog/why-4k-video-conferencing

5. How to Give a Virtual Presentation, https://www.lifesize.com/en/video-conferencing-blog/virtual-presentation-tips



https://www.lifesize.com/en/video-conferencing-blog/why-4k-video-conferencing
https://www.lifesize.com/en/video-conferencing-blog/virtual-presentation-tips

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacraBa: 3 IpakTUyHa HacTaBa: 2

MeTtone u3zBohema HacTaBe

3a u3Boljerbe HacTaBe Kopuctuhe ce Buaeo-KoH(pepeHnujcka Lifesize onpema, pauyHapy u TanTomoBH Kao U TaMETHH
TeneoHH y3 HHCTATHpaHu 007aK- copTBep U remote-mpucTyn. 3a CHUMamke, EANTOBAKHE U MPE3CHTOBAKE BHICO
MaTepHjaiia Kopuctuhe ce kamepa U BUe0-KoH(pepeHmyja.

Ouena 3Hama (MakcuMaJHu 6poj moena 100)

IpenucnutHe 00aBe3e moeHa 3aBpIIHU HCTTUT moeHa
AKTUBHOCT y TOKY IpeaBama 10 MUCMEHHU UCTIUT 0
NpaKTHYHA HACTaBa 40 YCMEHH HCIT 30
KOJIOKBHjYM-HU o |

BeOWHAp-n 20




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeamera: COOTBEPCKE IIVIAT®OPME U ITIPOT'PAMCKH JE3UIIA 3A UHTEJIUT'EHTHY
OBPAZlY IOOJATAKA

Hacrapuuk/nacraBunuu: /lejan V. Manues

CraTtyc npeameTa: n300pHH Ha MoxynMa Pa3zBoj copTBepa, Ynpasisame nHpopManrjama u ManIimHCKO yIeHe
Bpoj ECIIB: 7

YcaoB: MalmHcKo YUCH:C 1 BCUITa4YKa I/IHTeJII/IFeHHPIja

Iu/e npeamera

Yno3HaBme ca copTBEpCKUM IUIaTGopMaMa U MPOrPaMCKIM je3UIIIMa MOTOJHUM 32 HMIDIEMEHTAIN]y alropurama u
MOIeJla MalIMHCKOT yYera U BEIITaYKUX HEYPOHCKHX MpeKa

Hcxon npeamera

Ha kpajy kypca cryaeHT Tpeba na Oyae crmocodaH jaa Ha omadpaHoj codhTBEpCKo] miIaThOopMu UMILIEMEHTHAPA
AJITOPUTME U MOACIIC MAIMHCKOT YUCHa U BEHITAYKUX HCYPOHCKUX MPECKaA.

Canp:kaj npeamera

Teopujcka Hacmasa

Vno3HaBame ca mporpamckum uaTepdejcom codreepcke miardopme (Python and C++ API); Terszopwu, n3padyHaBambe
rpajnjeHTa y TeH30pPCKOM padyHy; MmnneMeHTHpame Mojiela JIMHeapHe perpecuje, knacudukaTopa ca MaKCHMAaIHOM
MapriHOM, JIOTHCTHYKE PErPecHje U KilacTepoBama Ha 1aToj copTBepcKoj miathopmu; UMIuieMeHTHpabe HEYPOHCKE
MpEeKe ca TUPEKTHUM MPOCTHPAIbEM CHTHANA, PEKYPETHHX HEYPOHCKHUX MPeXa; KOHBOIYIIMOHHX HEYPOHCKUX MPEXa,
crojeBa Goxyca; [IpumeHa UMIUIEMEHUTPAHUX allTOpHTaMa y 00paau TEKCTa, CIIMKE, BpEMEHCKHX Cepuja, ayquo U
BHUJICO CHTHAJIA.

Hpakmwma Hacmaea

HmnneMeHTaluja anropuramMa 1 MoJieia MalllMHCKOT yuera 110ja4aBambeM

JlutepaTtypa

1. Python Deep learning: Develop your first Neural Network in Python Using TensorFlow, Keras, and PyTorch,
Samuel Burns, 2019, ISBN-13: 978-1092562225, ISBN-10: 1092562222
2. Deep Learning with Python, Francois Chollet, 2019, ISBN-13: 978-1617294433, ISBN-10: 9781617294433

Bpoj yacoBa akTUBHe HacTaBe Teopujcka HacTaBa: 3 I[IpakTnyna HacTaBa: 2

Metoae u3Bohema HacraBe

[IpenaBama u BexxOe hie 6utn M3BoheHE JEMOHCTPHUPAakHEM UMITTIEMEHTAIIH]E alTOpUTaMa U MOZela MaIllIMHCKOX y4ema
1 BEIITAYKNX HEYPOHCKUX MpeXka Ha 0a0paHOj IIaTGpOMH U IPHMEHA Y pelllaBamky TUITYHHUX MpodieMa 3Hame
CTyZCHaTa ce TeCTHPa Ha KOJIOKBHjYMHMA U 3aBPIIHOM ITHCAHOM M YCMEHOM HCIIHTY, I/l CE€ POBEepaBa CTEICH
pa3yMeBama U3JI0KEHOT IPaAlBa U CIIOCOOHOCT IIPUMEHE CTCUCHOT 3HAbA.

Ouena 3Hama (MakcuMaJjinu 6poj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AKTUBHOCT y TOKY Ip€aBama 5 MUCAHU UCIIUT 30
NpaKkTHYHA HACTaBa YCMEHU HCIHUT 40
KOJIOKBHjYM-H 25

ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: PETPECHUOHA AHAJIN3A IIOJATAKA

HacraBuuk: IIpenpar M. Pajkosuh

CraTtyc npeameTa: n300pHH Ha MoxyniMa Pa3zBoj copTBepa, Ynpasisame nHpopManrjama u ManIimHCKO yIeHe

Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Crurname 3Hamba U3 00JIaCTH PerpecuoHe aHaIH3e.

Hcxon mpeamera

Ocnoco6spaBame CTyICHATa a YCIIEIIHO JeQHHHUILY, OIICHY]y U IPIMEKBY]y MOETIE PETPecHOHe aHAIH3E.

Canp:kaj npeamera
Teopujcka nacmasa

1. IlpocTyu ¥ BHIIECTPYKH JIMHEAPHH PErpecHoH Mozeny. OuemuBamke napaMmeTapa METOI0M HajMambHX
kBazpara. TecTupame XHIIOTe3a H HHTEPBAIN OBEpemha KoeQHIMjeHaTa perpecHoHor Moaena. ['eomerpuja
HajMamuX kBaapata. l{enrpupana gopma.

2. Teopwuja HOpMaJIHE perpecHje 3a jeJHOTUMEH3UOHH ciiy4a]j. OleHe perpecHOHOT MOoJIesla METOI0M
MaKCHMaJTHe BEPOJOCTOJHOCTH. TecT KOMMYHUKA BEPOJOCTOJHOCTH.

3. Haj6oJspa nporHo3a jeJHoIMMEH3MOHOT 00elieKja Ha OCHOBY BeKTopa npenukTopa. Koeduiujent
JICTEPMHUHUCAHOCTH HOPMAITHUX Mojela. TecTupame KoeuIjeHTa JeTePMUHUCAHOCTH. [IijarHoCTHKA
Mozena. M360p MpOMEHIBUBHX U MOCTENIEHA perpecuja.

4. MynTuBapHjalMoHa BULICCTPYKa JIMHeapHa perpecuja. OCHOBHH I10jMOBH, IIpeBHlabe U IIPOTHO3HPALE.

5. PerpecroHH MOJeNH ca CIIy4ajHUM NpeaukTopuma. HopMamHu MoJen ca cTaHIapIu30BaHUM PerpecHOHNM
KOC(HIIHjeHTHMA.

6. OcHOBe HeNMHEapHUX perepcuoHuX Mojena. Jlorncrudka perpecuja. JIOrIMHEapHU PErpecuoHd MOJIE.
IIyacoHOB perpecHoHH MOJIEI.

Hpaxmuw—ta Hacmaea

PemaBame 3aJjlaTaKka u np06neMa Y BE3u ca TCOpI/IjCKOM HaCTaBOM.

JlutepaTtypa
1. Rencher A.C., Schaalje G.B. (2007) Linear Models in Statistics, John Wiley & Sons, New York.

2. Yan X., Su X.G. (2009) Linar Regression Analysis: Theory and Computing, World Scientific Publishing.

3. Popovi¢ B.C., Popovié P.M. (2018) Statisticko modeliranje, Univerzitet u Nisu, Prirodno-matematicki fakultet.

Bpoj yacoBa aKkTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTHyHa HacTraBa: 2

MeTtoae usBolhema HacTaBe

CDpOHTaI[Ha 1 MHAUWBUAYaTHA

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
aKTUBHOCT Y TOKY IIpeJiaBama MMMCMEHH UCIIUT 20
MpaKTUYHA HACTaBa YCMEHU UCHT 40
KOJIOKBHjYM-HU 40

ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: PA3BOJ INIAT®OPMU 3A MEIIIOBUTO YYEIE

HacraBauk/Hacrapaunu: sana 3. Munuh

CraTtyc npeameTa: n300pHH Ha MoxynMa Pa3Boj copTBepa, Ynpasisame nHpopManrjamMa u ManIimHCKO yIeHe
Bbpoj ECIIB: 7

YcaoB: HEMaA

Iu/e npeamera

MemoBHTO y4eme MpecTaBiba MPUCTYI 00pa3oBamy KOju KOMOMHYje HOBE TEXHONIOTHje (Tu1aTdhopMe 3a yaeme,
MHTEPaKIH]jy IyTeM UHTEpHETa, eAyKaTHBHE MaTepujajie U Cil.) ca TpaJuIHOHATHUM MeToaama, y3 Gpu3niko
NPUCYCTBO U HACTaBHHKA U cTyAeHarta. L{uib npeaMera je aa cTyleHTe CTaBH y IIEHTap npoleca 00pa3oBama,
omoryhaBajyhu UM j1a mpey3My KOHTPOITy HaJl BpEeMEHOM, HAaUMHOM U TEMIIOM Pajia ¥ OpraHU3alijoM daca, 1o/
MEHTOPCTBOM HacTaBHUKa. [locie yno3HaBama ca caBpeMEHUM METOUYKUM IpUHIMIINMA U ocHoBaMa PHPa u
Laravel pagHor okpyKema, CTyAeHTH fie pa3Bujati miatrhopMy 3a yuere IPHMCHOM CTEUCHHUX 3HAbA.

Hcxoa npeamera

Crynentu hie OMTH yHIO3HATH ca CBUM MPUHIMIIAMA MEIIOBUTOT YUCHa M CIIOCOOHH J]a CAMOCTAJTHO Pa3BHjajy anare 3a
uMIuteMeHTanyjy miatdopme (Learning Management System) unme 6u ce omoryhuia nmpuMeHa CBUX CaBpEMEHHX
MeToJla y peallu3aluji HacTaBe y 00lacTu MPUPOAHUX HAyKa U MaTeMaTHKe.

Canp:kaj npeamera
Teopujcxa nacmasa
- Yno3HaBame ca MeToaMa aKTUBHE HACTaBe, AUCKYCHja U KPUTHYKH OCBPT
- IIpeycMepeHa y4noHHIIa Ka0 OCHOBHU METO/] CaBiiaJaBama TEOPHUjCKOT [iea IpajiuBa
- MeHTOpCKH paji, pa3Boj KpEeaTHBHOCTH, TUHMCKH Pajl, KPUTHYKO MUIUBEHE KPO3 KOHKPETHE 33/1aTKE
- VlHOBaTHBHU NPOjeKTH, U3paja aHKETa U KBH30Ba
- YnosuaBame ca Laravel paganm okpyxemem
- Anaru y Laravel-y
- Laravel pa3BojHo okpykeme 1 MOKpeTame mpojekara
- ®uHanHU MpojeKaT-pasBoj miardopme 3a yuewme
Ilpaxmuuna nacmasa

OO0pajia ¥ UMILIEMEHTUPAkE IPUMEPa y CKIIaay ca TEOPHjCKOM HACTABOM.
Wncrananuja Laravel okpyxema i IOKpeTambe MpojeKTa

Vno3HaBame ca ocHoBama paja y Laravel-y u 6a3e momaraxa

Pa3Boj riaTdopme 3a eIEKTPOHCKO YUCHE

JlutepaTtypa

1. J Manninen, Blended Learning: Research Perspectives, Volume 2, Springer, 2014

2. CR Tucker, T Wycoff, JT Green, Blended Learning in Action: A Practical Guide Toward Sustainable Change,
CORWIN, 2009

3. Martin Brampton, Preview Online Code Files PHP 5 CMS Framework Development, 2010

4. IvaKitipova, Best PHP Frameworks of 2017: a Beginner’s Guide,
https://www.webhostface.com/blog/best-php-frameworks-of-2017, jun 2017

Bpoj yacoBa akTHBHe HacTaBe ‘ Teopujcka HacTaBa: 3 IIpakTHyHa HacTaBa: 2

Mertone u3Bohema HacTaBe

Hacrasa ce peannsyje mpuMeHOM KJIAaCHYHUX padyHapa u JIANTONOBA, Y3 HHCTaIMpame oarosapajyher codraepa.

Ounena 3Hama (MakcuMaJIHH Opoj moena 100)

IIpenucnurHe 06aBe3e HOeHa 3aBpLIHH UCIIHT HOeHa
AKTUBHOCT y TOKY Ip€JaBama 10 MUCMEHU UCTIUT 0
NpaKTHYHA HACTaBa 40 YCMEHHU MCITAT 30
KOJIOKBHjyM-H o ]

MPOjeKTH 20




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: HAIIPEJTHU TU3AJH U AHAJIN3A AJITOPUTAMA

HacraBuux/macrapauuy: Munan 3. bamunh

Crartyc npeamera: n3bopHu Ha Moaynuma Pa3Boj codrBepa, Ynpasibame nHpopmanrjama 1 MamHCKO yUeme
Bpoj ECIIB: 7

YciaoB: HemMa

us npeamera

VYro3HaBame ca QyHIaMEHTATHIUM AITOPUTAMCKHM TEXHUKaMa JUCKPETHE MaTEMATHKE U FlbUXOBUM.IPUMEHAMA Y
npobiieMrMa onTUMHU3aIHje. Y mo3HaBame ca Kiacama (M3pauyHJbUBHX ) PEIINBUBHX MPOOIeMa HE3aBUCHO OJ1
wiaTThopMe Ha K0joj Ce U3BPIABajy M MOJeIrMa U3padyHaBama. 3a AehuHUCaHe Kilace U3PauyH/bUBHX MpobieMa
npoy4aBahe ce rpaHuIle BpEeMEHCKHUX U MEMOPH]CKUX pecypca 3a mojeuHe npodieMe Teopuje rpadoBa U CKymoBa.

Hcxoa npeamera

CTyZeHTH KOoju T0JI0XkKe UCTIUT hie OuTH criocoOHM 3a ynoTpeOy pa3HUX TeXHHKa KOMOMHATOpHE U rpadoBCKe
onTHMU3alMje y MaTeMaTuiy, nHpopmatiiu 1 npakcu. Takole he crehin Teopujcko 1 npakTHYHO 3Hame Koje hie mohun
Jla IpUMEHE y UMIUIEMETHPaky eUKaCHUX AJIropuTamMa y3 ONTUMaJHy yrnoTpeOy MEMOPHUjCKHX pecypca.

Canp:kaj npeamera
Teopujcka nacmasa

Tjypunrose mammHe u pyHkuuje. TjypuHr-nenspauynspuee GyHkumje. [Taprujanne pekyp3usHe QyHKIH]e.
YHHBep3aJIHU NMpeJUKaT U YHUBEp3aIHa GyHKIH]ja. S-M-N-Teopema U TeopeMa 0 HUKCHOj TaYKH. Y HUBEp3aiHa
Tjypunrosa mammHa. TjypuHr-u3padyHJpHBe U NaplujainHe pekyp3uBHe pyHkuuje, Yepuosa te3a, pyru ¢popmanHu
MOJIeJIY U3pauyHaBama, AICTPaKTHA CI0KEHOCT U3padyHaBama, Kiace Cl0keHOCTH, ANTOPUTMH IIOJIMHOMUjaJlHe
cnoxeroctH, Ojiepos uukinyc/Kuneckn nomrap, UBopHa 1 rpaHcKa MOBE3aHOCT, Teopema o TyaqTHOCTH
(MHUHHMAITHOT MpeceK ¥ MaKCUMaJIHH TIOpOTOK), MeunHsy, Lprame rpadopa u crabana, MicnuTuBame miaHapHOCTH,
Penyxumja npobiema, NP-kommierau npo6nemu (CIRCUIT, SAT, 3-CNF), NP-komiietHr ipobiiemMu TeopHje
rpad)oBa 1 mapTHIHOHUCAka CKynoBa, Kimka, He3zaBucuu ckym, [Tokpusau uBopoBa, [IpoGiieM TproBaykor myTHHKA,
XaMunToHOB 1MKIyc, bojeme uBopoBa u rpaua, Mizomopdusam rpadosa, LltajaepoBo crabmno, [loBpaTHH cKyn
HBHLA/YBOPOBA, ANIPOKCUMATHBHH aJrOPUTMH, AITPOKCUMATHBHH OJHOC, ATIPOKCHMATHBHA HieMa, [ paM3uBu
aNpOKCMAaTUBHU alropuTMH, [10TIyHa ONMHOMU]jaIHA AalIOPKCUMATHBHA IeMa, [IpoGabrincTHuKa n3padyHaBama.

HpakmuqHa Hacmaesa

[fexvire BeKe IpHTe TeqY CKY HECTABY KIB MPUMEHa oOpaljeHor rpajiBa y peiiaBamby KOHKPETHUX MpodiiemMa u
HUMIITICMCHTHPABY BbUXOBUX PEIICHA.

Jlutepatypa
1. T.H. Cormen, C. E. Leiserson, R. L. Rivest, C. Stein, Introduction to Algorithms, MIT Press, 3" edition, 2009.
2. S.S. Skiena, The Algorithm Design Manual, Springer Verlag, 2™ edition, 2008.

3. M. Sipser, Introduction to the Theory of Computation. 2nd ed. Boston, MA: Thomson Course Technology, 2006.
ISBN: 0534950973.

4. W.J. Cook, W. H. Cunningham, W. R. Pulleyblank, and A. Schrijver, Combinatorial Optimization, Wiley
Interscience, 1998.

5. Wpena Cnacuh, [Ipenpar Januuuh, Teopuja arecopumama jesuxa u aymomama - 36upxa 3adamaxa,
Matematnuku ¢akyntet, beorpazx 2000.

Bpoj yacoBa aKkTHBHe HACTaBe ‘ Teopujcka HacTaBa: 3 ‘ IIpakTuuna HactaBa: 2

MeTtoae usBolhema HacTaBe

Tferprarn ca TevMl FERETEHMY CIDE) Y, BeXe Y WRCHHMAOVRY, Beke i peyeapy. Cryrervibe 107 amisqmme K e Fe perarm Ky e
Ouena 3Hama (MakcuMaJnu 6poj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU UCTIUT IOEHA
AKTUBHOCT y TOKY Ip€aBama 10 MUCMEHU UCTIUT

MIpaKTUYHA HACTaBa YCMEHHU HCIT 50
KOJIOKBH]jyM-H 40 | e

CeMHHap-U

Cryaujcku nmporpam : MAC PAUYHAPCKE HAYKE




Ha3ue npeamera: AITIPOKCUMATHUBHO PACYBUBAIBE

Hacrapuuk/nacrapunnu: Credan [1. Cranumuposuh, Mupocnas /1. hupuh

Cratyc npeamera: n30opHu Ha Moaynuma Pa3Boj coprBepa, Ynpasbame nHpopManrjama 1 MamHCKO yueme

Bpoj ECIIB: 7

YcaoB: Hema

Iu/e npeamera

Yno3HaBame ca HopMaIHOM pPEeNpe3eHTAIMjOM 3Hamka U II0jMOM I'pyOor CKyIla Kao MOJIEJIOM alpoKcHMaryje.
CrHuame HeOlXOAHUX TEOPHjCKUX 3Hama BE3aHUX 3a Ipy0e CKYINOBe U JIOTHUYKY TeopH]jy anpokcumanuja. [Ipukas
NpaKkTHYHE IPHUMEHE Y 00JlacTUMa TeOopHje OJTyYHBarbha, aHAIN3e [10JaTaka U MAIIMHCKOT y4Yema.

Hcxon npeamera

Crulame 3Hamba 0 OCHOBHIM TCOPHjCKHM TI0jMOBHMA pacyhHBama Ha OCHOBY HEMIPEIM3HUX MOJATaKa, Ka0 U MPUMEHE
CTCUCHOT 3Hamba y MPOoOJIEMUMa U3 PA3TUUUTHX 00JACTH BEIITAYKEe HHTCIUICHIIM]Ee U MAIIMHCKOT YUCHAa.

Canp:kaj npeamera
Teopujcxa nacmasa
Teopujcku acnekTH:
1) Penpesenranuja 3Hama 1 HHPOPMAMOHHUX cUCTeMa. EkBHBaeHIIN]a, TCHEpaIH3alHja U CIICIHjaii3allija 3Haba.

2) CxymoBu, rpyOH CKYIIOBY M anlpoOKCcUMalje cKymnosa. Jlornuku acnektu rpyoux ckynosa. Hymepuuka n
TOIIOJIOIIKA KapaKTepu3alyja Hempeu3HocTH. Ajredpa u JIoruka rpyoux ckymnosa. Anredapcke CTpyKType rpyonx
CKYIIOBA.

3) Penyxr u jesrpo 3Hawa. PenykT u jesrpo kareropuja. ['eHepanu30BaHu U alipOKCUMAaTHBHU peaykTu. Tadere
OJTy4YMBatba.

4) PacyhuBame 0 3Hamy. Je3uK, CEMaHTHKa U ACAYKIM]ja JIOTHKE OTydnBama. VICTHHA U HEPa3Iy4InBOCT.
5) IIpono3unnoHy padyH.

6) Jlornuka Teopuja anpokcumarnyja. CHIorn3am Kao AeyKTHBHU CHCTEM.

IIpumene:

1) Teopuja omryunBama — Tabena u alropuram oJUTydHBambA.

2) Anamu3a nogaraka — TaOena ourydnBama Kao MPOTOKONI oOcepBaIyja.

3) MammHCKO yueme — Yueme U3 IpuMepa, HHAYKTHBHO yUeHe.

Ilpakmuuna nacmasa

Ha Bex0aMa ce IpakTUYHO peasin3yjy W3JI0KEHH IPUHIUITN U aHAIU3UPajy THITUYHHE NPOOJIEMH M BbHX0BA pelleHha Y3
o0pajty mpuMepa y CKIIajly ca TEOPHjCKOM HACTABOM.

Jlutepatypa
1. Zdzislaw Pawlak, Rough Sets: theoretical aspects of reasoning about data, Kluwer Academic Publishers, 1991.
2. Lech Polkowski, Rough Sets: Mathematical Foundations, Springer-Verlag Berlin Heidelberg GmbH, 2002.

3. Lech Polkowski, Approximate Reasoning by Parts, An Introduction to Rough Mereology, Springer-Verlag Berlin
Heidelberg, 2011.

Bpoj yacoBa akTHBHe HacTaBe ‘ Teopujcka HacTaBa: 3 IIpakTHyHa HacTraBa: 2

h/[eToue n3Bohema HACTaBe .
amnpe/jaBabMMa ce KOpUCTe KJIAaCHYHE MeTo/leHacTaBe Y3 Kopuliherwe MpojeKTopa

3Hamwe CTyZeHaTace TecTUpanpeKkouspaje AoMahnx3ajaTaka UKpo3 jBa KOJIOKBHjyMa e Ce Ny TeM
pelLlaBarma3ajaTakayTBphyje KaKo CTeNeH YCBOjeHUX TEOPHjCKUX 3HAa, TAKOU BEIUITHHE HUXOBE IPUMEHE
Ha 3aBpIIHOM MCIUTY Ce IpOBepaBa CBEOOYXBAaTHO pa3yMeBamhe U3JI0XKEHOT I'PaIuBa.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
AaKTUBHOCT y TOKY IpeJaBama 10 MMUCMEHU UCTIUT 30
IpaKTUYHA HACTaBa YCMEHH MCHT 40
KOJIOKBHjyM-H 20

CEeMHUHap-H




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeamera: IIAPAJIEJTHO U IUCTPUBYUPAHO MAIIMHCKO YYEIBE

HacraBuuk/nacrapunuu: bpanumup T. Tomoposuh, Mitagen B. Manunh

CraTtyc npeameTa: 00aBe3HN HA MOAYITy MaIIHHCKO yIeHe
Bpoj ECIIB: 8

YcaoB: MammHcko YUCH:C 1 BCUITa4YKa I/IHTCHI/IFGHHI/Ija

uwb npeamera

Cruname 3Hama 3a U3 00JIaCTH MapajielHe U TUCTpHOyHpaHe NMIDIEMEHTAIHja alropuTaMa i MoJiella MallTHHCKOT
ydema u Iy0oknx HeypoHCkux Mpekay C/C++-u CUDA-I.

Hcxon mpeamera

Ha kpajy xypca ctynent tpeda na Oyae crocobaH na onabepe anropuraM ajanTaiyje apXUTeKType U napaMeTapa
BEILTaYKe HEYPOHCKE MPEXe UMIUIEMEHTHPA UX ¥ IPUMEHH Y pelllaBamy NpobdiieMa U3 00JIacTH HHTEIUIeHTHE 00paje
CJIUKE, TEKCTa, BPEMEHCKUX CEepHja, BUIEO U ayJHO CUTHAJIA.

Canp:kaj npeamera

Teopujcka Hacmasa

XerteporeHo napanenHo nporpamupame; CUDA nporpaMcky ¥ U3BPLIHU MOJIEN, HUTH, OJIOKOBH U peIleTKe
nporiecopa; [nodanHa, 1ejbeHa U KOHCTaHTHA MeMopH]ja; TokoBH u mapanesusa3m; [lesberme u3padyHaBama Ha Behu
0poj akueneparopa; MaTpu4Hu 00JIMK IpoTaraiyje rpelike yHasam, MmieMeHTaluja KOHBOIYIIHOHUX U
peKypeHTHUX ciojeBa; [lapanenn3am apXuTekTypa 1 alropurama yuewa; [lapanenna u auctpubyupana
UMILIEMEHTAIlja yuemha MpeXkKa ca IUPEKTHUM MPOCTUPAHEM CUTHANIA, KOHBOMYIIMOHUX U PEKYPEHTHUX HEYPOHCKUX
Mpexa.

Hpaxmuw—ta Hacmaea

HmnneMenTanuja anropuraMa aJanrannje apXuTekType 1 napaMerapa BEITauYKiX HEYPOHCKHAX Mpexa

Jlutepatypa

1. Professional CUDA C Programming, John Cheng, Max Grossman, Ty McKercher, Wrox Press
Ltd.September 2014, ISBN:978-1-118-73932-7

Bpoj yacoBa akTHBHe HacTaBe Teopujcka nactaBa: 3 IIpakTnyna HacTaBa: 3

Metone usBohema HacTaBe

Ha nmpenaBamuMa ce KOpUCTe KIacMYHE MeTo/ie HacTaBe. Ha BexxOama ce npakTHYHO peain3yje U3JI0KeHa MaTepuja 1
pelIaBajy THIIMYHYA NpoOsieMH. 3Hamke CTyAeHaTa ce TeCTUpa Ha KOJIOKBHjYMHMa M 3aBPIIHOM INHCaHOM U YCMEHOM
UCIIUTY, TJIE Ce ITPOBEpaBa CTEICH pa3yMeBamba H3JI0KEHOT I'PajiuBa U CIIOCOOHOCT IIPHMEHE CTEUEHOT 3Hamba.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpenucnutHe o0aBe3e NIOEHA 3aBpIIHU UCTIUT [IOEHA
AKTUBHOCT y TOKY Ip€aBama 5 MUCAHU UCIIUT 30
NpaKTHYHA HACTaBa YCMEHH MCIHT 40
KOJIOKBHjYM-HU 25

ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: HEHAJITJIEJAHO MAHIMHCKO YYEIBE

Hacrapuuk/nacrapunuu: [lejan V. Manues

CraTtyc npeameTa: 00aBe3HN HA MOAYITy MaIIHHCKO yIeHe
Bpoj ECIIB: 8

YceaoB: MalmHCKO YUYCHC U BCUITAYKa I/IHTCJ'II/IFGHIII/Ija, AJ'IFOpI/ITMI/I OHTI/IMI/IBaHI/Ije Y MAallIMHCKOM YUCHY

uwb npeamera

Vno3HaBme ca AITOpUTMHUMA U MOEIIMMa HEHAATJIEAAHOT MAIIMHCKOT YU€Hha

Hcxon mpeamera

Ha xpajy xypca cTyzeHT Tpeba na Oyne crocobaH aa 3a AaTé mpo0diieM KO KOTa je YIa3HH CKYTl HeO3HaYeH WIIN
JEJMMHYHO O3Ha4eH onabepe oaroBapajyhie aroputme U Mojerne, MMIUIEMEHTHPA X U IPUMEHH Y pelIaBamy
npobiema.

Canp:kaj npeamera
Teopujcka nacmasa

VYBoa: ynopehuBame HaraejaHOT ¥ HEHATJIEJaHOT yuetha, IPUMEHE HeHa IJIeJaHoT yuera; JInHeapHa peaykiuja
mumensuje: PCA, aHann3a He3aBUCHHUX KOMIIOHEHTH; HemnHeapHa peayKiyja TMMEH3Hja U alipoOKCUMAIlija MaTPHIIa,
kepren PCA; Knactepusanuja: anroputam K-CpeImbHX BPSIHOCTH U Bberose moaudukanuje, EM anropuram,
ITOPUTMHU ca OTpaHuueheM; HeHaarinenano v noigyHaarieaHo y4uewe Ha rpa)oBUMa: ClieKTpaliHa KilacTepHu3alyja,
nopaBHame Mpexa; JIokaaHo oceTsbrBO Xelupame; Jy0oko HeHareAaHo y4ewe.

Hpakmwma Hacmaesa

PemaBame npodieMa 1 lbUXOBa UMILIEMEHTALH]a.

JlutepaTtypa

1. Pattern Recognition and Machine Learning, Christopher M. Bishop, April 6th 2011, Springer
2. The Elements of Statistical Learning: Data Mining, Inference, and Prediction, Second Edition (Springer Series
in Statistics) Trevor Hastie, Robert Tibshirani , et al., Apr 21, 2017

Bpoj yacoBa akTHBHe HacTaBe Teopujcka nactaBa: 3 IIpakTnyna HacTaBa: 3

Metone usBohema HacTaBe

Ha npenaBamuma ce KopucTe KlacH4He MeToe HacTae. Ha BexxOaMa ce MpakTUYHO peanu3syje U3JIoxKeHa MaTepuja u
pemaBajy THIUYHA pobieMu. 3Hame CTyIeHaTa ce TeCTHpa Ha KOJIOKBHjYMUMa, 3aBPITHOM HPOjeKTY B 3aBPITHOM
UCIIUTY, TJIE CE IIPOBEPaBa CTEIICH pa3yMeBama U3JI0KEHOT I'Pa/iiBa U CIIOCOOHOCT IIPHMEHE CTEUCHOT 3Hamba.

Ouena 3Hama (MakcuMaJjinu 6poj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTHBHOCT y TOKY ITpEaBarba 10 MTUCMEHH HCITUT

[IPAaKTUYHA HacTaBa YCMEHM UCIIUT 45
KOJIOKBHjYM-H 15

CEeMHHap-u 30




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: TEOPUJA AJITOPUTAMA, AYTOMATA U JESUKA

HacraBuuk/nacrasuuim: Jenena M. Urwarosuh, Msana 3. Muiuh

CraTtyc npeameta: 00aBe3HN Ha MoayiuMa Pa3Boj codreepa n Ypasibame napopMarijama
Bbpoj ECIIB: 8

YcaoB: HEMaA

Iu/e npeamera

Yno3HaBame ca OCHOBHUM BUAOBHMA 1 MOJEINMA U3padyHaBamba, I0OCEOHO ca U3padyHaBamUMa y3 momMoh
arncTPaKTHAX MaTeMAaTHYKUX MallIWHA, Kao U ca (POPMAITHUM je3UIIMa U TpaMaTuKama.

Hcxon mpeamera

Ha kpajy xypca cTyaeHT Tpeda 1a oBj1ajia OCHOBHUM MOJIENIMMa H3padyHaBama y3 IoMoh ancTpakTHUX
MaTeMaTHYKHX MaIllMHa, ]a CTeKHE YBUJ Y TO IITA Ce MOKE aJrOPUTaMCKH PEIINTH, a IITa He, Kao U Jja CTeKHE 3Hamba
0 NPaKTUYHUM ITpUMeHamMa (GOpPMaHUX je3MKa M ayToMara y pauyHapCKUM HayKama.

Canp:kaj npeamera
Teopujcka nacmasa

Peun, cnoboHa moayrpymna pedw, je3ulln, TeHepaTHBHE I'paMaThuKe U xujepapxuja YoMcKor, KapakTepu3alidja je3uka
NPUMEHOM IpaBuiIa OAroBapajyhux rpamMaTuka, 1eTepMUHUCTHYKY KoHauHu ayToMaTh (DFA), mpobiem
MHHUMH3AIMje ayToMaTa, MUHUMAaJIHU ayTOMAT je3UKa, CAHTAaKCHYKH MOHOU/I je31Ka, CHHTaKCHYKa KOHTPYEHIH]ja Ha
MOHOWJIy PEe4H, HEACTEPMUHUCTUYKN KoHauHH ayToMatd (NFA), moackyn KOHCTpyKIuja U ajJropuTMH 3a
JeTepMHUHU3a1Mjy ayTomara, Heponos u pesep3nu HepooB aytomar, anropuram bp3o30Bckor 3a kaHOHU3ALH]yY,
JeMa o HalyMIaBamy, Teopema KinH1ja, KOHTEKCTHO-HE3aBUCHE IPaMaTUKE M je3ULIU TeHEPUCAHU OBUM
rpamMatikaMa, MOTHCHU ayTOMAaTH , KOHTEKCHO-3aBUCHE rpamMaTtuke, TjypUHroBe MallliHe W HHXOBH jE3UIIH, Ay TOMATH
ca u3/na3om

Hpaxmuw—ta Hacmaea

Ha Bex0amMa ce pakTUYHO peasin3yjy U3JI0KeH! NPUHIUIN U aHAIN3UPAjy THIHYHH IPOOJIeMn U IBbUX0Ba pellemha y3
o0pajy mpuMepa y CKIIaay ca TEOPHjCKOM HACTABOM.

JlutepaTtypa

1. J. Urwarosuh, M. hupuh, Aymomamu u popmantu jesuyu, Yausepsuret y Humry, [IpuponHo-mMaTeMaTHIKA
¢axynrer, Hum, 2016

2. M. V. Lawson, Finite automata, Chapman & Hall/CRC, Boca Raton, Florida, US, 2004

3. J. E. Hopkroft, R. Motwani and J. D. Ullman, Introduction to Automata Theory, Languages, and
Computation, Addison-Wesley, 2001

Bpoj yacoBa akTHBHe HacTaBe Teopujcka nactaBa: 3 IIpakTnyna HacTaBa: 3

Metoae usBohema HacTaBe

Ha npenaBamuMa ce KopucTe KJIacHYHE METO/Ie HacTaBe y3 KopHuheme npojeKTopa. 3Hambe CTyIeHaTa ce TeCTHpa
npeKo u3paze roMahux 3azaTaka 1 Kpo3 /1Ba KOJIOKBHjyMa, TJIE Ce IyTeM pelllaBarma 3ajaraka yTBplyje Kako cTeneH
YCBOjEHUX TEOPHjCKUX 3Hama, TAKO M BEIITHHA BUXOBE IpHMeHe. Ha 3aBpIIHOM yCMEHOM HCIIHTY ce IpoBepaBa
CBEOOyXBaTHO pa3yMeBambe H3JI0KEHOT I'Pa/InBa.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

ToeHa
IMpeaucnutHe 06aBe3e 3aBpIIHN UCTIUT oeHa
AKTUBHOCT y TOKY Ip€aBama 10 MUCMEHU UCTIUT 40
NpaKkTHYHA HACTaBa 0 YCMEHH HCIIT 30
KOJIOKBHjYM-H o |

Jomahu 3amamnm 20




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: PA3BOJ MOBUJIHUX AIIVIMKAIIAJA

Hacrapuuk/nacraBannu: Mapko C. Munomesuh

CraTtyc npeameTa: o0aBe3HN Ha Moayity Pa3Boj codreepa
Bbpoj ECIIB: 8

YcaoB: HEMaA

us npeamera

Y1o3HaBame TEXHUKA IPOrpaMHUpPaba MOJEPHAX MOOMITHIX aIlIUKaLlHja.

Hcxon npeamera

CTymeHT je 0crocoOJpeH 1a CaMOCTANTHO Kpeupa aruThKalyje 3a caBpeMeHe MoOmiHe miathopme.

Canp:kaj npeamera
Teopujcka nacmasa

OcHOBe mporpaMupama MOOWIIHAX aIuIdKaIdja, orpanudemka. Pa3Boj Android ammmkariija. AaTe U IoAeIIaBame
pa3BOjHOT OKpyXKema. Kpenpame KopucHHIKUX HHTEpdejca 3a MoOmwiHe ypehaje. IHTeHTH U cepBHUCH, UyBambe
rmoiaTaka, KOMyHHUKaIuja npeko Beda, Teneponuja. Hornpukamnuje n anmapmu. I'paduxka. I['TIC u Google marme.

HpaKmuuHa Hacmaea

IpakTryHo yBexkOaBame TeMa 0Opal)eHUX Ha YaCOBUMA TEOPHUjCKE HACTABE.

JlutepaTtypa

1. Cris Haseman, Creating Android Application: Develop and Design, Peachpit Press, 2012.
2. http:/developer.android.com

Bpoj yacoBa akTHBHe HacTaBe ‘ Teopujcka HacTaBa: 3 I[IpakTnyna HacTaBa: 3

Metoae u3Bohema HacTtaBe

[IpenaBama ca TeMamMa HaBEACHUM Y CaJpXkajy, BeKOe y KIIACHIHOM OOJIMKY, BexOe Ha padyHapy.

Ouena 3Hama (MakcumaJsnu 6poj nmoena 100)

ToeHa
IpeaucnutHe 06aBe3e 3aBpLIHN UCTIUT MOeHa
aKTHBHOCT y TOKY ITPEIaBarba MTUCMEHH HCITUT 40
NpaKkTHYHA HACTaBa YCMEHH HCIIT 30
KOJIOKBHjyM-U 30 |

Jomahu 3anau




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3ug npeamera: TEOPUJA HH®OPMALIUMJA U KOAUPAIBE

Hacrapuuk/nacraunuu: Mapxko /1. [letkosuh

CraTtyc npeameta: o0aBe3HN HAa MOYITy YIIpaBibamke HH(POpMAIIHjaMa
Bpoj ECIIB: 8

YcaoB: Hema

uwb npeamera

Yno3HaBame ca OCHOBHMM KOHLENTUMA TeopHje MH(pOpMAalMje W HajBAKHUJUM METOJaMa 3a M3BOPHO U 3aLUTUTHO
KOJHpame.

Hcxon npeamera

Ha xpajy kypca cTymeHT Tpeba Ja OBlajia OCHOBHUM II0OjMOBHMa TeopHje HH(pOpManuja, Ka0 ¥ OCHOBHUM MeToJlaMa
KOJMpama 1 nNpeHoca HHpopMalja Kpo3 KOMyHHKAIMOHE KaHaJle.

Canp:kaj npeamera
Teopujcka nacmasa

OCHOBHH TOjMOBH TeopHje WMH(poOpMaNuja: eHTpomuja, OCOOMHE U jeIUHHIIC CHTPOIIHje, CHTPOMHUja CIIOKCHOT
cHCTeMa, yCJIOBHA EHTPOIIMja, PelaTHBHA EHTPOIIH]ja, COTICTBEHA U y3ajaMHa HH(OpMalrja, eHTPOIHja MUCaHOT TeKCTa.
JluckpeTHn u3BOpH MHpOpManuja: BpCTe M3BOpa MH(OpMAIMja, SHTPONHja JUCKPETHOI H3BOpa, MapKOBIHEBHU
W3BOpH, CHTpomrja MapKOBJGEBOT W3BOpA, CHTPOINHja KOHTHHYAIHOT H3BOpa WHGpopManuja (mudepeHnnjarHa
SHTpPOIH]ja), YCIIOBHA U pENIaTHBHA EHTPOIIHja KOHTHHYAJIHOT H3BOpA.

H3BopHO KOMpame. OCHOBHHM II0JMOBH, jeTHO3HAYHO AeKkonabwiHu konoBH, Kpadrosa HejemHakocT, MakMmiaHoBa
Teopema, npsa lllenonosa Teopema, llleHon-Pano u Xapmanos koj, apurmetndku u LZ(W) komosu.
KoMyHuKkanmjcku KaHaJIM: CTaTUCTUYKKA MOJET TEJICKOMYHHMKAIIMOHOT KaHajla, KamalMuTeT JUCKPETHOT |
KOHTHHYAaJIHOT KaHala, IPUMEepH U3pauyHaBama KarnalureTa KaHaa.

3amTHTHO KOJUPambe: aCUMIITOTCKO eKBUIIAPTHIIMOHO CBOjCTBO, Apyra llleHoHOBa TeopeMa, TMHeapHH OJIOK KOJIOBH,
mukanyHn koo, BCH u Reed-Solomon koosu, KonBonyiimonu ko10BH, aexoaupame y AWGN kanany, ButepOujes
anroputam, LDPC ko0BH, anropuT™H 3a uTepatuBHO nekoaupame (belief propagation).

Juckpern3anuja KOHTHHYAJIHHX CUTHAJIA: TEOPEMA O O/IMEepaBamy, CKaJlapHU KBaHTH3epH, JIoja-Makcos
JIropuTaM, KOMITAaHIMHT MO/IEN, IPOjeKTOBAhe KBAHTHU3EPA 3a IMINPOK OTICET CHAra, BEKTOPCKH KBaHTHU3EPH.

Hpaxmuw—ta Hacmaea

Bexo6e y pauynckom neHTpy. O0paljyjy ce 1 UMILIIEeMEHTHPa]y IPUMEPH Y CKIaTy ca TEOPHjCKOM HaCTaBOM.

JlutepaTtypa
1. T.M. Cover, J.A. Thomas, Elements of information theory, 2nd. ed., Wiley, 2006.
2. W. Chu, Speech coding algorithms, Wiley, 2003.

3. 1. dpajuh, I1. Bauuir, YBoa y TeopHjy HH(OpPMAIHja U KOJIOBamke, AkagemMcka mucao, 2009.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IpakTuuna HacraBa: 3

MeTtoae usBolhema HacTaBe
WHTepakTHBHA NpeaBama y3 Kopumheme MOTyiHOCTH JIebekha eKpaHa Y pauyHapCKO] YIUOHUIIH.

3a morpebe peanm3anyje NPEANCIUTHHX o0aBe3a M 3aBPIIHOT HCIUTA CTyIEHTHMa je moTpebHO oko 60 yacoBa
CaMOCTaJTHOT y4Yera M BekOama, 0/ 4era 2 yaca HeAeJbHO TOKOM cemecTpa W oko 30 "acoBa MpHUIpeMe y UCIIUTHOM
POKYy.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTHBHOCT y TOKY Ipe/iaBarba 5 MMUCMEHH HCITUT 0
MpaKTUYHA HACTaBa 5 YCMEHHU HCIUT 40
KOJIOKBH]jyM-H 40




Crynujcku nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: CTYIUJCKU UCTPA’KUBAYKU PA L

HaCTaBHl/IK/HaCTaBHl/IHl/I: CBU HACTaBHUIIK HAa CTPYUYHO-AIUIMKATUBMHUM IIPEAMETUMA

CraTtyc npeameTa: obaBe3HN Ha MoayiuMa Pa3Boj codreepa, Yipaspame nH(opMamjamMa 1 MammHCKO yaemhe
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Kpo3 cTyanjcku ucTpakuBayky paj CTyAEHTH Tpeba na o0aBe HEONXO0JHa UCTPaKUBaba MyTeM NpoydaBama J0JaTHE
CTpY4HE JIUTepaType M co(TBEpCKHX ajaTa Kako OM YCBOjUJIM HEOIXOJHA TEOPHjCKa 3Hama, BEIITHHE M TEXHHKE
HEOINXOJHE 3a U3paay MacTep paja.

Hcxon mpeamera

Ha kpajy kypca cTyzaeHT Tpeba ia cTekHe (yHAaMEeHTallHa 3Hama U3 u3abpaHe obyiacTu, u na OyJe ocrnocoOsbeH Ja
CaMOCTaJTHO pelliaBa MPaKTUYHE 33/1aTKe y T0j obnactu kopuinhemeM oaroBapajyhux codpTBepCcKuX aara ik HayYHHX
MeToJa.

Canp:kaj npeamera
Teopujcka nacmasa

WzyuaBame oarosapajyhe murepatype u3 nzadbpane o0NacT U yBexkOaBame KopHihema oaropapajyhnx TeXHuKa U
anara y UJby OBJIaJlaBamba CTCUCHUM 3HAbHMA.

Hpakmuqﬁa Hacmaea

Jlutepatypa

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: — [IpakTnyna HactaBa: 8

Metoae u3Bohema HacTraBe

HacraBHumm 06jaBibyjy Teme koje omoOpaBa Behe Katenpe 3a napopmaruky. CTyIeHTH MPUIMKOM YIIHCa CeMeCTpa
Oupajy Temy. [lope camocTaimHOr pajia KOju ce CacTojH y IpoyvaBamy JUTEpaType, MPAKTUIHO Ce IPUMEHY]y YCBOjeHa
3Hama KopumhemeM cOPTBEPCKUX TEXHHKA M anaTa. M3paga ceMUHApCKOr paga mpenBubha KOHCYNTALHMje M HAI30D
HACTaBHHUKA KOJH je MPeIIOKHO0 n3abpaHy TeMy M oaroBapajyher capagHuka.

Ouena 3Hama (MakcumaJjnu Opoj noesa 100)

IIpeaucnutHe 06aBe3e IIOCHA 3aBpIIHU HCTIUT IOEHA
AKTUBHOCT y TOKY Np€aaBamba IMUCMCHU UCITUT
MpaKTUYHA HACTaBa YCMEHHU HCIUT

KOJIOKBHjYM-HU

CEeMHHAP-U 70 ox0paHa CEeMHHAPCKOT paja 30




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeqmera: CTPYUYHA/IIEJAT'OLIKA ITPAKCA

Hacrapunk/nacraunuu: bpanumup T. Tomoposuh, Mapko C. Munomesuh, Becna 1. Bennukosuh

CraTtyc npeameTa: obaBe3HN Ha MoayiuMa Pa3Boj codreepa, Ypasmpame nH(opMamjamMa 1 MamnHCKO yaemhe
Bpoj ECIIB: 3

YcaoB: Hema

uwb npeamera

CrHname HEeONXOHUX 3Hamka U BEIITHHA 3a NPO(EeCHOHAIHO 0aBJbee MOCIoM Koju he crynenty omoryhurn O0ymyha
JUIUIOMA, KpO3 pajl Ha pellaBamby KOHKPETHHX 3aJlaTaka KOjU CE jaBJbajy Y CBAKOJHEBHO] NPAKCH M Yy OKPYXKEHY H
ycroBuMa ca Kojuma fie ce cTyneHT cpetaTu y cBoM Oyayhem pany.

Hcxon mpeamera

ITo 3aBpIeTKy CTPYUHE TpaKce CTyAeHT Tpeba aa Oyie 0crmocobIbeH Ja e YXBATH y KOIITAI[ ca KOHKPETHUM 3a1a1iiMa
KOjH CE jaBJhajy Y CBaKOJHEBHO] IPAKCH, U 1a Oyae y CTamy Ja pagd y OKPYKEHY M YCIOBHMAa MCTOBETHUM HIIA
NpUOJIMKHO UCTOBETHUM OHHMMa ca Kojuma he ce cperatu y cBom Oyayhewm pany.

Canp:kaj npeamera

Teopujcka nacmasa

Canp:xaj CTpydHE IpaKce 3aBUCH 0] KOHKPETHOT MPAKTUIHOT 33aJaTKa KOjU CTYICHT A00Hje Y MHCTUTYIIH]H Y KOjOj
00aBJba CTPY4YHY IpaKcy. ¥ 3aBUCHOCTH OJl TOT KOHKPETHOT 33/1aTKa, HACTABHHK 3a[(y’KEH 3a CTPYYHY IPAKCY
CTYJICHTA W JIUIIC Y HHCTUTYIIHjH 3a[y’KCHO 32 Boljere CTpyYHE MpaKce yTBPhYjy KOHKPETaH CapiKaj CTpPYYHE mpakce
CTYJICHTA, J1ajy CTYJCHTY KOHKPETHA 33y KEHa, IPEIopyuyjy oaropapajyhy cTpydHy JUTepaTypy, MOTOHE METOC U
ajaTe 3a pelraBame npoodiiema

Hpakmuqﬁa Hacmaea

Jlutepatypa

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: — I[IpakTnyna HacTaBa: 6

Metoae u3Bohema HacTaBe

CrpyuHy npakcy CTYJEHT Moxe 00aBjbaTu Ha DakynTeTy WM y HEKOj APYroj MHCTUTYLHUjU ca Kojom Dakynrer nma
MOTIMCAH YrOBOP O Capajbu paau 00aBbama CTPYYHE MpaKce, WIM y MHCTUTYIHjU Koja je dakynreTy HocTaBHia
3BaHUYAH JOKYMEHT O CIIPEMHOCTH JIa TPUXBATH CTYIEHTa paau 00aBJbamba CTPYUHE MPAKCE, M O MPUXBATAKY yCIOBA U
MpaBuiia 3a 00aBJbamke CTPYUHE Mpakce mpomnucane oj ctpane @akynrtera. O 006aBbamy CTpyUHE Mpakce OpuHe ce JuIe
KOje je OBJIACTHJIA MHCTUTYIHja y KOjOj ce mpakca 00aBJba, U jellaH Of HACTABHUKA 3ay)KCHUX 3a CTPYUYHY MpPaKcCy, U
BOJM C€ JHEBHHK CTPy4YHE TpakKce, KOjH OBEpPaBajy IMOMEHYTO OBNAmieHO JIUIEe M HACTABHHUK. Y3 CarjliaCHOCT
HACTaBHUKA, MHCTUTYI[Hja CTYICHTY 3a/1aj¢ KOHKPETHE 3a/1aTaKe U MOCJIOBE Koje CTyIeHT Tpeba aa 00asu. [1o 3aBpiieTKy
npaKce, 3ajeJlHO Ca OBEPEHUM JTHEBHUKOM CTPYYHE MPaKCe, HACTABHUKY MPE3eHTYje 00aBJbeHe MOCIOBE. YKOIUKO Ce
CTpy4YHa mpakca 00aBjba y HEKOM mpey3ehy ona Tpaje 90 pagHux catu. YKOJIMKO ce 00aBsba y MIKOJIM Kao0 IIKOJICKA
npakca oHa npeasulja 30 yacoBa pa3IMUUTUX HACTABHUX AKTHBHOCTH. .

Ounena 3Hama (MakcHMaJIHH Opoj nmoena 100)

IIpeaucnurtHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
AKTHUBHOCT y TOKy npe;[aBaH,a IIMCMCHH UCIIUT
MpakTUYHA HACTaBa YCMEHH UCIIUT

KOJIOKBHjYM-H

00aBspame Mpakce 70 omOpaHa pesysrara paia 30




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeqmera: CTATUCTUYKHU COPTBEP

Hacrapuuk/nacraunuu: Muonpar C. Bophesuh

CraTtyc npeameTa: n30opHH Ha MoxynuMa Pa3zBoj codTBepa, Ynpasisame nHpopManrjama u MamIimHCKO yUIeme
Bpoj ECIIB: 7

YcaoB: Hema

Mub npegmera

Yno3HaBame ca OCHOBHUM KOHIIENITUMA U METOJIamMa nporpammpamba CTaTUCTUYKUM CO(l)TBepOM.

Hcxon npeamera

OgnaiaBame QyHIaMEHTAIHUM [I0JMOBHMA POTPaMHUpamka CTAaTUCTUYKAM CO(TBEpOM.

Canp:kaj npeamera
Teopujcka nacmasa

Cratuctuuku codreep. [beBr nporpaMupama cTaTHCTUYKIM codrBepom. ITporpamcku jesuk R. PagHo okpyxeme.
EnemenTn je3uka, KOHCTaHTe, NPOMEHJbUBE, THIIOBH MojaTaka. /lekinapanuja u 1ocer IpoMeHbUBHX. lIMeHa y
nporpamy. M3pasu, Hapende. Ynas u u3nas. M3pasu u onepatopu. JIuHujcka, pasrpaHarta v IUKIAYHA CTPYKTYpa.
[ornporpamu. CTpyKTyHpaHu TUIIOBH I0JaTaka, HU30BH, MaTpulle, CJI0KEHH THIIOBH nojaTaka. Pajnosu. Pexyp3uja.
KopucHuuku nakeru.

Hpakmuqﬁa Hacmaea

U3pana 3aaTaka y mporpaMcKoM je3uKy.

JlutepaTtypa

1. Paul Teetor, R Cookbook, O'Reilly, first edition, 2011.

2. Hrishi Mittal, R Graphs Cookbook. Packt Publishing, 2011.

3. Phil Spector, Data Manipulation with R. Springer, New York, 2008.

4. Maria L. Rizzo, Statistical Computing with R. Chapman & Hall/CRC, Boca Raton, FL, 2008.

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 I[IpakTnyna HacTaBa: 2

Metoae u3Bohema HacTaBe

Teopujcka HacTaBa, TSCOPHjCKE U MPAKTHIHE BexOe.

Ouena 3Hama (MakcumaJjnu Opoj noesa 100)

IIpeaucnutHe 06aBe3e IIOCHA 3aBpIIHU HCTIUT IOEHA
aKTUBHOCT y TOKY IIpeJaBama HMUCMEHHU UCITUT 30
NpaKTUYHA HACTaBa YCMEHH UCITUT 20
KOJIOKBH]jyM-H 30

nomahu 3amanu 20




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3zug npeamera: ®YHKIIMOHAJIHO ITPOI'PAMUPAILE

Hacrapuuk/nacrapunnu: Veau I[1. Ctanumuposuh

CraTtyc npeameta: n30opHH Ha MoxynuMa Pa3Boj codTBepa, Ynpasipame nHpopManrjama u MamIimHCKo yUIeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

YcBajame TeXHUKA (QyHKIIMOHAIHOT IPOTpaMHpPamka U YIIO3HABAKE Ca EIEMEHTUMA (QYHKIIMOHAIHOT
IPOTpaMHpPaka y Pa3IMIUTHM IIPOrPAMCKHM jE3HIIMA.

Hcxon mpeamera

CTyneHTH O0CIIOCOOJbEHH 33 IPUMEHY (DYHKIHOHATHOT IPOrpaMupama, AMPEKTHO MoMohy (GpyHKIIHOHATHHUX
MPOTPAaMCKHX je3UKa U MPEKO MPOrPaMCKHX je3uKa KOjU HUCY CTPUKTHO (pyHKIIMOHAIHH.

Canp:kaj npeamera
Teopujcka nacmasa

O (YHKUMOHAJHOM CTHITy IpOrpaMupama, nopeheme GyHKIMOHATHOT U CTPYKTYPHOT IIPOTrpaMupama,
¢ysaxuaumje Buter pena (higher-order functions), Mogymapusanuja nporpama momohy QyHKIHja, Iemka
eBanyanuja ( lazy evaluation). @yHkuuje kao o0jexTH npBe Kiace, yucte pyHkuyje. DyHKuuje Kkao
apryMeHTH, GpyHKIHUje Kao JeJI0BH CTPYKTYpe NoAaTaka, pyHKIHje Kao BPEJHOCT APYTruX QYHKIH]a.
Iomumopduu Tunoru (Polymorphic types), cratuuka Tunusanuja (static typing). Rexypsuja u uaaykuja.
O6pana nmuctu (List processing). @yHKIMOHAIHO Mporpamupare y jesuxy Haskell, ynkunonanto
nporpammpame y nakery Mathematica, pyHKIMOHaIHO nporpamMmupame y je3uky Python. [TpuHunnm
(YHKLIMOHAJIHOT IPOrpaMHUpara y MPOrpaMCKUM je3UIMa KOjU HUCY (YHKLIHOHAIHO OPHjEHTUCAHH,

kao Ha mpumep C++, C#.

Hpaxmuw—ta Hacmaea

Bex6e y y4HOHHIM Kao U BeXKOE y pauyHCKOM LIEHTPY Ha KOjUMa Ce pajie MPUMEPH Y POrPAMCKHM
nakeruma Mathematica, Haskell u Python y Be3u ca rpaausom koje je oopaljeno y Teopujckoj Hactasu. M3pana
CEMMHApPCKHX PaJioBa.

Jlutepatypa

1. Cukié¢, 1., Funkcionalno i imperativno reaktivno programiranje upotrebom generalizacije monade nastavka u
programskom jeziku C++, Univerzitet u Beogradu-Matemati¢ki fakultet, 2018.

2. Brian Marick, Functional Programming for the Object-Oriented Programmer, Lean Publishing, 2012.

3. Simon Thomson, Type Theory & Functional Programming, Computing Labaratoty, University of Kent, 1999.
4. Allen Downey, Think Python, How to Think Like a Computer Scientists, Green Tea Press, Needham,
Massachutsetts, 2012.

5. Jeroen Fokker, Functional Programming, Department of Computer Science, Utrecht University, 1995.

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna HactaBa: 2

Mertone u3Bohema HacTaBe

IIpenaBama ca TeMamMa HaBEIEHUM Y Caapxkajy, BexOe y KiIacHhIHOM 00JINKY, BexKOe Ha padyHapy.
Cryaentu no6ujajy nomahe 3aaTtke y BUAYy UMIUIEMEHTAIM]€ pa3HUX allTOpUTaMa.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AaKTUBHOCT Y TOKY IIpeJjaBama 5 NUCMEHU UCIIUT 15
MpaKTUYHA HACTaBa 5 YCMEHHU UCIIUT 30
KOJIOKBHJYM-U 20 noMahu 3amanu 10
ceMUHap-u 15




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: PAYYHAPCKA I'PA®UKA 2

HacraBunk/nacraBaunu: Ceerozap P. Panunh

CraTtyc npeameta: n30opHH Ha MoxynuMa Pa3Boj codTBepa, Ynpasipame nHpopManrjama u MamIimHCKo yUIeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

YnozHaBame ca koHnentuma OneHl JI 1 HanpegHUM aNropUTMHMa M TEXHUKaMa padyHapcKe rpaduke.

Hcxon mpeamera

Crynentu he 6uTi 0cIoco0JpEHH 32 MPUMEHY HANPEAHUX alropuTaMa M TeXHUKA U3 padyHapcKe rpaduke.

Canp:kaj npeamera
Teopujcka nacmasa

"YBon y Onenl JI. Tok pernepoBama y Onenl JI. Oneparuje Hag mukcennMma. YIpaBibambe CTAalbIMa H IPTamkbe
reoMeTpHujckux obOjekara. [Iprka3uBame Tauyaka, IMHUja 1 oIurona. Bekropu Hopmaie. [losba uBopoBa. AHanoruja
ca xamepoM. Tpanchopmanyje y Be3u ca periieoM 1 MoJelnpamkeM. TapaHchopManuje y Be3u ca MPojeKIHjoM.
CrexoBu Matpuna. boje, pexnmu nedunncama. OcBeTIbebe, H3BOPH OCBETIbeHa. MaTepujain, 0cOOHMHE U MOAEI
OCBETJbCHbA. PeHiepoBame. Melname 00ja, yOnaxkaBame OMITPUX UBHUIIA 00jekaTa, eekaT Mariie u oceT MoJIMroHa.
Jlucre 3a npukasuBame. Llprame 6utmana, (oHTOBA U ciiuka. Manupame TeKCTypa, NehUHUCAkEe TEKCTYpe, yrnoTpeda
Behier Opoja TexcTypa. badep dpejma, TecT ucenama, aida tect. [Ipuka3s closKeHUX MOJUTOHA U KPUBUX KM
HoBpLIMHA Apyror crenena. Cenekuyja U npumame nojaraka. Onenl JI jesuk 3a cenueme, ynorpeda ['JICJI nporama
3a ne(MHUCAaE 3aBPIIHUX CBOjCTaBa YBOPOBA WK (parMeHaTa. MlHTepakuuja ca urpayeM nomMohy racratype u Muia.
T'JIVT cxyn momohHux anara.

Hpaxmuw—ta Hacmaea

[IpakTiuHO yBexxOaBame TeMa oOpaljeHHX Ha YacoBHMa TEOPHjCKE HACTaBe.

Jlutepatypa

1. D. Shrainer, M. Woo, J. Neider and T. Davis, OpenGL - Boauu 3a nporpamepe, Adison Wesley, Kommjyrep
ouonmoreka 2007.

2. Edward Angel, David Shreyer, Interactive Computer Graphics (6th ed.), Adison Wesley, 2012.

3. Richard S. Wright, Jr., Nicholas Haemel, Graham Sellers, Benjamin Lipchak, OpenGL Superbible, Adison
Wesley, 2011.

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 ‘ IIpakTnyna HacTaBa: 2

Mertone u3Bohema HacTaBe
IIpenaBama ca TeMamMa HaBEIEHUM Y Caapxkajy, BexOe y KIIachdHOM 00JINKY, BexOe Ha padyHapy.

Crynentu he mobujatu 3amgatke koje he permaBatu koj Kyhe..

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTUBHOCT y TOKY IpeaBama IMUCMEHU UCITAT 25
MpaKTUYHA HACTaBa YCMEHU HCITUT 25
KOJIOKBHjYM-U 30 noMahu 3amanu

CEeMHHAp-U 20




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: ®A3U CUCTEMHU

HacraBauk/macrapaunu: Msana 3. Munuh

CraTtyc npeameta: n30opHH Ha MoxynuMa Pa3Boj codTBepa, Ynpasipame nHpopManrjama u MamIimHCKo yUIeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Crumame OCHOBHHX 3Hama U3 TeopHje (ha3u CKymoBa, ¢a3u onepaTopa u Gas3u penanuja. YTIO3HaBamkbe ca
aIpOKCUMAaTUBHIUM ((a3m) pe30HOBaKkEM U IPUMEHA OBOT IIPHUCTYIIA HA PElIaBame MpodieMa i3 obiactu
HHXXCHEPCTBA 1 MapKETHHTa.

Hcxon npeamera

CreueHo 3Habe 0 OCHOBHUM T10jMOBUMa TeopHje (a3u CKymoBa, (a3u JOTuKe, Kpeupame (a3 cuctemMa pajan
pelaBmba mpodiemMa u3 00J1aCTH MApPKETUHTA U HHKCHEPCTBA.

Canp:kaj npeamera
Teopujcka nacmasa

®a3zu ckynosu, a3 oneparopu u dazu penaunuje: Gpasu CKYIIOBU U OCHOBHE OIEpalldje Ha BbUMa, (a3u oepaTopu
(dpazu xommIeMeHT, yHH]a, Ipecek, arperanuja) u ¢pasu reieparopy, Gpa3u penarmja

®da3u penanuje HaA KOMIUIETHHM Pe3UAYHPAHHUM Mpe:KaMa — I0jaM MpPEXe M KOMIUICTHE Pe3UIyUpaHe Mpexe,
bopmupame (a3 ckynoBa HaJ KOMIUICTHHM PE3UIyUpaHUM Mpexama, ImojaM (a3 penanyje, pe3MaTpame moceOHuX
BpcTa (as3u penainja- Gpa3u eKBUBaJeHNHU]e U (Ha3n KBa3n ypehema

da3u JoruKa: JIMHIBUCTHYKE TIPOMEHIbUBE, Kpeupame Gasu Axko-OHzia npaBuia, yONIITEeHEe MOAYC TOHEHCA, MOIYC
TOJIEHCA Y XHITOTETHYKOT CHIIOTH3Ma

®da3n cucreMu W IHLHXOBa cBojcTBa: 0asa Qasu mnpaBuina M Gdasum CUCTEM 3aKibyuMBama, (azudukanuja u
nedasudukanuja

Kpenpame ¢azu cucrema o yJ1a3H0-u3/1a3HUX MOAATAKA: Kpeupame a3y cucteMa Ha OCHOBY HCKYCTBa,
Kpenpame (pas3u cucrema momohy I'pagueHTHOT TpeHHHra, Kpeupame (a3 cucteMa IoMolly PeKyp3MBHUX HAMABHX
KBaJpara, Kpeupame (hasu cucrema momMohy KiacTepoBarmba

Hpakmwma Hacmaea

Bex0e y pauynckom neHtpy. O0paljyjy ce 1 UMILIEMEHTHPA]y TPUMEPH Y CKJIaLy Ca TECOPHjCKOM HACTABOM.

Jlutepatypa

1. Li-Xin Wang, A cours in fuzzy systems and contro, Prentice-Hall International, 1997

2. G. J. Klir, B.Yuan, Fuzzy sets and fuzzy logic, theory and application, Prentice Hail P T R
Upper Saddle River, New Jersey, 1995

3. U.Munuh, ®a3u ckynosu u cucremu, [IpuponHo-maremariuku daxynret, Hum 2020

Bpoj yacoBa aKkTHBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTuuna HactaBa: 2

MeTtoae usBolhema HacTaBe

Ha npenaBammuma ce KOpHCTE KIIAaCHYHE METOJIC HACTaBe y3 KopHIheme MpojeKTopa U HHTEPAKIUjy ca CTYJCHTHUMA.
TokoM mpakTHYHE HACTaBe, Koja ce 00aBJhba HAa padyHapuMa, CTYACHTH CAMOCTAJIHO MPHMEHY]y CTCUCHA 3HAama, Y
CKJIaJly ca npeheHuM TpaiuBOM.

Ounena 3Hama (MakcuMaJIHH Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU UCTIUT IIOEHA
AKTUBHOCT y TOKY IpeaBama 10 MMUCMEHU UCIIAT 20
NpaKTUYHA HACTaBa YCMEHH UCITUT 50
KOJIOKBH]jyM-H 20




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeqmera: AHAJIM3A BPEMEHCKHUX HU30BA

HacraBunk/nacraBuuuu: [Ipeapar M. [Tonosuh

CraTtyc npeameta: n30opHH Ha MoxynuMa Pa3Boj codTBepa, Ynpasipame nHpopManrjama u MamIimHCKo yUIeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

CTI/IIIaH)e 3Hamba U3 00JIaCcTH BPEMCHCKHX HU30BaA.

Hcxon npeamera

Ocrnioco0spaBame CTy/IeHTa J1a e(hUKacCHO aHATM3MPA peasiu3alije BpeMEHCKUX HIU30Ba U MOJICINPA UX CTallMOHAPHUM
Y HECTallMOHAPHUM BPEMEHCKUM HU30BHMA.

Canp:kaj npeamera

Teopujcxa nacmasa

1. OcHOBHH TIOjMOBH O BpeMeHCKHM Hm30BnMa. DyHKIHWja cpeanHe u GyHKIHja aucnepinje. KoBapujancHa u
KopenairoHa ¢pyHkuuja. CTporo u c1abo CTalMOHAPHU BPEMEHCKH HU30BU. AYTOKOBapHjaHCa U ayTOKOpENalnoHa

¢ynkmja. OuemnBame Ko C1a00 CTallMOHAPHUX BPEMEHCKNX HU30Ba. benmy nrym. JInHeapHN BpeMEHCKN HU30BH.
Jluneapue nudepenine jerHaunne. [IporHozupame BpeAHOCTH €l1a00 CTAMOHAPHUX BPEMEHCKNX HH30BA.

2. CraumoHapHH BPEMEHCKH HU30BH. BpeMeHCKM HN30BH OKpETHE CpeMHE. AyTOPETPECHBHI BPEMEHCKN HU30BH.
AyToperpecuBHI BPEMEHCKH HU30BH HOKpETHE cpenune. [lapnujanaa ayTokopenamnuoHa GyHKIHja.
AyTokoBapHjaHCHA (pyHKIHja ayTOPETPECUBHIX BPEMEHCKHX HIU30Ba TIOKPETHE CPEIIHE.

3. OuemnBame NapaMeTapa ayToperpeCHBHIX BPEMEHCKUX HU30Ba MOKpPETHE cpeanHe. MeTox MoMeHaTa. Meton
MaKCHMaJlHe BEpOJJOCTOJHOCTH. MeTo/ yCIOBHE MaKCUMAaJIHE BEPOIOCTOJHOCTH. MeTo/1 HajMambUX KBajapara.
OuewHBamke peja BpeMeHCKOT HU3a.

4. HectanmoHnapHu BpeMeHCKH HU30BH. HecTarmoHapHU BpeMEHCKH HI30BH Y CPEIUHN. BpeMeHCKH HU30BH ca
JIETEPMHUHUCTUYKHUM TPEHIO0M. BpeMeHCKH HU30BH ca CiIy4ajHuM TpeHaoM. HecTalmoHapHu BpEMEHCKH HU30BH Y
nucnepauju. ARCH 1 GARCH Bpemencku Hu3oBu. ARIMA BpeMeHCKH HU3O0BH.

5. BpeMeHCKH HH30BH Ca CE30HCKOM H [IUKJIUYHOM KOMIIOHEHTOM.
6. BpeMeHCKH HU30BH ca 1[eI00POjHIM BPEIHOCTHMA.

HpaKmuHHa Hacmaesa

PenraBame 3agaTaka u npobiieMa y Be3H ca TEOPHjCKOM HACTABOM.

Jlutepatypa

1. Shumway, R.H., Stoffer, D.S. (2006) Time series analysis and its applications: with R examples, Springer Science
& Business Media.

Wei, W.S. (2006) Time series analysis: univariate and multivariate methods, Pearson Addison Wesley.

Kosaunh, 3.J. (1995) Anannza BpeMeHCKHX cepHja, YHHBEp3uTeT y beorpany, ExoHOMCKH dakymTeT.

Cryer, J.D., Chan, K.-S. (2008) Time series analysis: with applications in R, Springer Science & Business Media.
Brockwell, P.J., Davis, R.A. (2002) Introduction to time series and forecasting, Springer Science & Business
Media.

Bpoj yacoBa akTHBHe HacTaBe ‘ Teopujcka HacTaBa: 3 IIpakTHyHa HacTaBa: 2

arLN

MeTtoae usBolhema HacTaBe

CDpOHTaI[Ha 1 MHAUWBUAYaTHA

Ouena 3Hama (MakcumaJsnu 6poj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTUBHOCT y TOKY IpeaBama MMUCMEHU UCIIAT 20
IpaKTUYHA HACTaBa YCMEHH UCITUT 40
KOJIOKBH]jYMH 40

CeMHUHAp-U




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hasug npeamera: YUYEIBE IOJAYABAIEM

Hacrapuuk/nacrapunuu: [lejan V. Manues

Cratyc npeamera: n3bopHu Ha Moaynuma Pa3Boj codreepa, Ynpasmpame nndopmannjama 1 MalmHCKO yuemhe

Bbpoj ECIIB: 7

YeaoB: MammHcKo yuerme U BellTayka HHTEIUreHInja, Bermrauke HeypoHcke Mpeske, Codreepcke ruatdopme u
NPOTPaMCKH je3HLH 332 HHTEIMIEHTHY 00pajy mojaTaka

ub npeameray

Y1o3HaBE ca aNropuTMHMa M MOZEINMa y4yema rnojadaBameM (RL yueme)

Hcxon mpeamera

Ha xpajy xypca cTyzeHT Tpeba na Oyme crocodaH Aa JaTh IPUMEHESHH MPo0ieM (aHai3e CIIMKa, POOOTHKA HUTI.)
OJUTYYHTH J1a TN ce TIpodiieM Moxe neduHucatn kao RL mpobiem u ako je oarosop aa passutu RL anropuraM koju ra
peraga.

Canp:kaj npeamera
Teopujcka nacmasa

VYBox: ynopehuBame RL yuema u Haarne anor 1 HeHaArIeIaHoT yueta, npuMeHe RL yuema; MapKkoBibeB cityyajHu
npouec, eBaiyauuja MDP ctpareruja, EBanyauuja ctpareruja tTuHaMHYKUM porpamupameM, Monte Kapio
eBasyanuja crpareruja, 1D eBanyanuja crpareruja, MeTpuke 3a epanyaijy u yrnopehusame anroputama; Q yueme;
Amnpokcumanuja BpeHocTHe GyHkuuje; [IperpaxkuBame crrpareruja; ['panujent ctpateruja u Jlyooku RL; Bp3o
yueme 1ojayaBameM U peTpaxuBame; Monte Kapio nperpara crabna.

HpakmuqHa Hacmaesa

PemaBame npodieMa 1 lbUXOBa UMILIEMEHTALH]a.

JlutepaTtypa

1. Pattern Recognition and Machine Learning, Christopher M. Bishop, April 6th 2011, Springer

2. Reinforcement Learning: An Introduction, Richard S. Sutton and Andrew G. Barto, 2nd Edition, MIT Press,
Cambridge, MA, 2018

3. Reinforcement Learning: State-of-the-Art, Marco Wiering and Martijn van Otterlo, Springer, 2012

Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTnyna HacTaBa: 2

MeTtoae usBolhema HacTaBe

Ha npenaBamuMa ce KopucTe KacuyHe MeTozie HactaBe. Ha BexxOama ce mpakTHYHO peann3yje U3JI0KeHa MaTepHja 1
pemaBajy THIUYHH MpoOiemMu. 3Hame CTyeHaTa ce TECTHPa Ha KOJIOKBHjyMHMa, 3aBPIITHOM MPOjeKTy U 3aBPIITHOM
UCIIUTY, TJIE Ce ITPOBEpaBa CTEIEH pa3yMeBama H3JI0KEHOT I'paJiiBa U CIIOCOOHOCT IIPHMEHE CTEUEHOT 3Hamba.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT [IOEHA
aKTUBHOCT Y TOKY TIpeJlaBama 20 TMMCMEHU UCTIAT

NpaKTHYHA HACTaBa YCMEHH HCITUT 20
KOJIOKBHjYM-H 15 IpojeKaT 45
CEeMHUHap-H




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3zup npeamera: MATEMATHYKA JIOTHKA

HacraBuuk/nacrapunuu: Anexcannap b. Cramenkosuh

CraTtyc npeameTa: n30opHH Ha MoxynuMma PaszBoj codTBepa, Ynpasibame nHpopManrjama u MammaCcKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Yno3HaBamke ca OCHOBHUM KOHIIENITHMA (bOpMaJ'IHe JIOTUKE, Ca UCKA3HUM U MPCAUKATCKUM paYyHOM, Ca MPpUMEHamMa
(l)OpMaJ'IHe JIOTUKEC, Ka0 U Ca HCKJIAaCUYHHUM JIOTHKaMa.

Hcxon npeamera

CryneHt tpeba 1a ycBoju pOpMaIHU HAYUH Pa3MUIILIbamkha, 1a OBJaa OCHOBHUM TEXHHKaMa pajia ca CUMOOIMYKUM
JIOTHYKUM HM3pa3umMa, Ja OyJe y cTamy Ja CaMOCTaIHO M3BOIM (hOpMaJIHE JIOTHYKE /T0Ka3e, Ja pa3yMe U HaydH
OCHOBHE pe3ynraTe (hopMaiHe JIOTHKE U KaKO C€ OHU MPAKTHYHO MPUMEY]Y.

Canp:kaj npeamera
Teopujcka nacmasa

Hcka3na noruka: uckasue GpopmyIie, HHTEpIpETanyje, JJOTHIKa €KBUBAJICHIIN]a, 33/10BOJBUBOCT, TAyTOJIOTHjE 1
KOHTPa/IMKIH]je, OJTy4INBOCT, CEMAaHTHUUKE ITOCIIEIHIIE, CEMaHTHYKH Ta0sion, popMaliHa JOKa3UBOCT, CKAa3HHU PavdyH,
CHHTaKCHYKe MOCIIeInIIe, MOTIYHOCT UCKAa3HOT pauyHa, HopManHe Gopme kiay3ainHe ¢popme, pesonyuuja, SAT
pemraBaun, DPLL anropuram. [Ipenukarcka Joruka: npeaukary, KBaHTU(UKATOPH, BE3aHE U CI000HE TPOMEHIbHBE,
Jj€3UK IpequKaTcKe JIOTHKE, TePMH, IPpeAUuKaTcKke hopMyIie, HHTepIpeTaIyja, MoJIell, 3al0BOJbHBOCT, BaJbaHE
(dopmyite, hopManHa JOKa3UBOCT, IPEANKATCKU padyH, NOTIYHOCT IIPEeIUKATCKOr padyHa. JIornyko nporpamupame,
XopHoBe Kiay3yine, [Iponor. TemnopanHa noruka: Gpopmyse, CHHTaKca U CEMaHTHKa, 3a/I0BOJBUBOCT U BaJbaHOCT,
MOJIETIM BPEMEHa, JINHEeapHa TEMIIOpaJIHa JIOTHKA, BepU(HKaIIja CeKBEHIMjaTHUX IIPOrpaMa, BeprudHKaimja
KOHKYPEHTHHX ITpOorpama, MOEINpamke KOHKYPEeHTHHX Iporpama ayromatuma, Model Checking.

HpaKmuHHa Hacmaesa

CTeueHo TEOPHjCKO 3HAKE Yy 0BOj 00JIACTH MIPUMEbYje Ce Y pelllaBarky KOHKPETHHX 3aJaTaka, 1 Ha u3paau codreepa
KOJHM ce NPUMEYjy CTeUeHa 3Hamba U3 TEOPHjCKE HACTaBe.

Jlutepatypa

1. C. Mwmmh, ExemMmenTn MaTeMaTHUKe JIOTHKE ¥ TEOPHje CKymoBa, Y HuBep3utetr y Hosom Cany,
[pupogno-maremarnuxu dakynrer, Hopu Cax, 1981.

2. B.lllemesa u A. Tenapueuh, Anredpa 1, Yausepsurer y HoBom Cany, [IpupomHo-MaTeMaTHuke pakynaTeT,

Hosu Cag, 2000.

M. Ben-Ari, Mathematical Logic for Computer Science, Third Edition, Springer-Verlag London, 2012.

4. J. H. Gallier, Logic For Computer Science - Foundations of Automatic Theorem Proving, Third Edition, John
Wiley & Sons, Inc., 2003.

5. Uwe Schéning, Logic for Computer Scientists, Birkh&user Basel, 2008.

w

Bpoj yacoBa aKkTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTHyHa HacTraBa: 2

Mertone u3Bohema HacTaBe

Ha npenaBamuma ce KOpUCTe KIIaCHYHE METO/Ie HacTaBe y3 Kopuuihemne npojekTopa. Ha BexxOama ce mpakTUUHO Kpo3 MHCAHU pa,
I ¥ y3 ToMoh padyHapa peaynsyjy H3JI0)KeHN IPUHININ U aHAIM3UPajy THIIMYHHU MIPOOJIEeMHU U BbUX0BA pelleha. SHAbe
CTyJIeHaTa ce TeCTHpa IpeKo n3pazae qoMahux 3aaTaka U Kpo3 iBa KOJIOKBHjyMa M IINCMEHH HCIIHT, TJIe Ce I[yTeM PellaBamba
3amaTaka yTBphyje Kako CTeleH yCBOjeHNX TEOPHjCKHUX 3Hama, TAKO U BEIITHHA BUXOBE IpHMeHe. Ha 3aBpIrHOM yCMEHOM HCTIUTY
ce IIpoBepaBa CBEOOYXBATHO pa3yMeBambe N3JI0KESHOT IpaIiBa.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpenucnurHe 06aBe3e HOeHa 3aBpLIHH UCIIHT HOeHa
AKTUBHOCT y TOKY IpeaBama MMUCMEHU UCIIAT 20
MpaKTUYHA HACTaBa 20 YCMEHHU HCIT 40
KOJIOKBH]jyM-H 20 ] e




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeqmera: KOMIINIEKCHE MPEXE

HacraBauk/macrapauuu:. Muad 3. bammh

CraTtyc npeameTa: n300pHH Ha MoxyniMa Pa3zBoj copTBepa, Ynpasisame nHpopManrjama u ManIimHCKO yIeHe
Bpoj ECIIB: 7

YceaoB: Kombunaropuka u teopuja rpagoa

uwb npeamera

Yno3HaBame ca TeKyhHM HCTpaKUBamkUMa y TI0JbY KOMIUIEKCHUX MpEka U MOTYhHOCT IprMeHe CTEUEeHOT 3Hamba Ha
aHAIM3y PEATHUX KOMIUIEKCHUX MpEsKa.

Hcxon npeamera

Ha kpajy kypca ctyaeHT Tpeba na Oy/ie y cTamy Ja MPUMEHH pe3yiTare TeopHje rpadoBa Ha MPOYYaBaAKE PEATHIX
KOMIUIEKCHHUX Mpexa nmomohy nporpama Pajek, GEPHI u Graphviz.

Canp:kaj npeamera
Teopujcka nacmasa

Iperien MaTeMaTHYKKX pe3yTaTa O MpexamMa, KOju ce 0a3upajy Ha M0jMOBHUMA TeopHje rpadoBa U3 mpeaMera
Kom6unaTopuka 1 Teoprja rpadosa (MpeayciioB): ciryuajHe Mpeke, Mpeske 6e3 ckanuparba (Scale-free), Mpexe masor
nujamerpa (small world), eBosrynpajyhu MpeskxHH MOJIeNH, KOpelalyje ca CTeleHuMa YBOpoBa, TIOPHOCT Ha IPEIIKe 1
Hamaje, IPyLITBa YHyTap Mpexa. Busyenusaiuja KOMIUIEKCHUX Mpexa. TexuHcke Mpexke. MoTtusu. J{nHamuka
MpeXKa u Ipoliecu mupema nHdopmaija/Bupyca. [IpuMeHe KOMITIEKCHUX MPekKa y TEXHOJIOTHjU, COLUOIOTHH U
owooruju.

Hpaxmuw—ta Hacmaea

[paxTnuHe BexOe npate TEOPHjCKY HACTABY KPO3 IPUMEPE aHAIHM3€E PEaTHUX KOMIUICKCHHX Mpeka MoMolly nmporpama
Pajek u GEPHI, un muxoBy Bu3yenm3anujy nomohy mporpama Graphviz.

Jlutepatypa
1. A.L. Barabasi, Network Science, Cambridge University Press, 2016.
2. M.A.J. Newman, Networks — An Introduction, Oxford University Press, 2011.

Bpoj yacoBa akTuHBHe HacTaBe Teopujcka HacTaBa: 3 I[IpakTnyna HacTaBa: 2

MeTtoae usBolhema HacTaBe

Ha npenaBamuMa ce KopucTe KIIacCHYHE METOZIe HacTaBe y3 Kopuiheme BHIEO POjeKTopa U HHTEPaKIUjy ca
cryneHtuma. Ha BexOama ce mpakTHYHO peainsyje H3JI0KeHa MaTepHja U pelIaBajy THIIHYHHI MpoOiemMu. 3Hambe
CTyZleHaTa ce TECTHPA MPEKO KOJIOKBHjyMa M 3aBPIIHOT MMCMEHOT UCIHNTA, TAE CE MPOBEPaBa KAKO CTEIEH Pa3yMeBamba
W3JI0KEHOT TPaJIiBa, TAKO M BEIITHHA HETOBE IPUMEHE.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpeaucnurtHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
AaKTUBHOCT y TOKY IpeJaBama 10 MMUCMEHU UCTIUT 50
HpaKTI/I‘IHa HacTaBa yCMeHI/I HUCIIT

KOJNOKBHjyM-u |

CEeMHHAP-U 40




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: CACTEMHU 3ACHOBAHHU HA 3HABY

HacraBunk/nacraBunuu: 3opana 3. Janunh

CraTtyc npeameTa: n300pHH Ha MoxynMa Pa3Boj codTBepa, Yupasibame nHpopManrjama u MammHCcKo yUaeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

CrHname OCHOBHHX 3Hamba U3 00J1aCTH BEIITAYKEe HHTEINTCHIIH]E, YIIO3HABAKE Ca EKCIEPTCKUM CHCTEMHUMA
(cuctemmMa 3aCHOBaHHMM Ha 3HaWY) BBUXOBOM apXHUTEKTYypOM, 331aTIMa, KOMIIOHEHTaMa 1 MpoOIeMuMa.

Hcxon mpeamera

CreueHo 3Hambe 0 OCHOBHHUM I10jMOBHMA BEUITAYKE HHTEIHUICHIIH]€, TECTOBIMA HHTEINT €HIIH]E, IPUMEHH BEIITauKe
UHTEJIUTeHIINj€e, Kao U 33alliMa, apXUTEeKTypH, IPUMEHH, KOMIIOHEHTaMa U pa3B0ojy CUCTeMa 3aCHOBAHUX Ha 3HAmY .

Canp:kaj npeamera
Teopujcka nacmasa

YBoa y cucteMe 3aCHOBaHe HA 3HAHY: NMPHUPOIHA M BEIITAYKA WHTEIWTCHIIN]jA, TECTOBH WHTEIUTCHIIMjE, IPHMEHA
BEIITAaUYKe MHTEIHUTCHIIMjE, IOJaly, HHPOpMalHje U 3Hake, UJBCBH, KOMIIOHEHTE M KaTeTOpHje CHCTEMa 3aCHOBAaHUX
Ha 3HamY.

ApaneKTypa CHCTEMA 3ACHOBAHHUX HA 3HAWKY. M3BOP, TUIIOBU, KAPAKTCPUCTUKE U KOMIIOHCHTC 3HAmbAa, Oa3a 3Hama,
MCEXaHU3aM 3aKJbydHBarbad, KOMYHUKAallUOHU I/IHTCp(i)ejC, MNPpEAHOCTH U MAHC CUCTEMA 3dCHOBAHUX Ha 3HAKY .

Pa3Boj cucTeMa 3aCHOBaHUX Ha 3HAKY: IPOOJIEMHU ¥ pa3Bojy CHCTEMa 3aCHOBAaHHX Ha 3HAY, IPEICTaBIbabe 3HAA,
HHKEHED 3HAMA, IPUKYII/bAE 3HAbA.

Ynpapmbame 3HambeM: €IEMEHTH YIpaB/bamba 3HAEHEM, MPOIEC YIpaBjbamba 3HAJBEM, alaTH U TEXHHUKE YIIPaBJbamba
3HabEM, Mepe OpraHu3allja U MOJIENU YIIPaBJbatha 3HABEM.

®a3u sornka: Pasm soruka u Gazu cKynoBH, CTEIIEH NPUIIAJHOCTH, oNepalyje ca a3y CKyrnoBuma, Gpasu penarmje,
(ha3m 3akspyunBarme, a3y npaBuia, (pasu CHCTEM 3aCHOBAH Ha NIPAaBWIINMa, MOJIEJIOBamke (Da3u cucremMa

Hpaxmuw—ta Hacmaea

Bexo0e y pauynckom neHtpy. O0paljyjy ce 1 UMILIEMEHTHPA]y MIPUMEPH Y CKJIay Ca TECOPHjCKOM HACTABOM.

Jlutepatypa
1. R. A. Akerkar, P. S. Sajja, Knowledge-Based Systems, Jones & Bartlett Learning, 2009

Bpoj yacoBa aKkTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTHyHa HacTaBa: 2

Mertone u3Bohema HacTaBe

Ha npenaBammnMa ce KoprucTe KJIaCHYHE METOJIe HacTaBe y3 KopuIIheme MpojeKTopa M MHTEPAKIHjy ca CTYJCHTHUMA.
TokoM mpakTHyHe HacTaBe, Koja ce 00aBJba HA padyHapHMa, CTYJICHTH CaMOCTAlIHO NMPUMERYjy CT€UYeHa 3Hama, Y
CKJIay ca rnpeljeHuM rpaguBoM.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AKTUBHOCT y TOKY Ip€aBama 10 MUCMEHU UCTIUT 40
NpaKkTHYHA HACTaBa YCMEHU HCIHUT 50
KOJIOKBHjYM-HU




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hasug npeamera: TEOPUJA OJVIYUUBAIBA

Hacrapuuk/nacrapunnu: Veau I[1. Ctanumuposuh

CraTtyc npeameTa: n300pHH Ha MoxyniMa Pa3zBoj copTBepa, Ynpasisame nHpopManrjama u ManIimHCKO yIeHe
Bpoj ECIIB: 7

Yceaos: OnepannoHa UCTpaKUBamba

uwb npeamera

Yno3HaBame ca KOHIENTHMA U HAPEIHNM aJTOPITMHMA TEOpHje OTydnBama. CaBiasaBame METOa BUIIEATpUOy-
THUBHOT M BUIIECINJBHOT OIy9HBaba U BUIIEKPUTEPHjyMCKe aHan3e. PemaBame HEKNX peaHuX mpobiema

Hcxon mpeamera

CryzneHTH Cy 0CIOCOOJBEHH 3a IPUMEHY aJlTOpUTaMa TEOpHje OUTyUNBamba y TEOPUjU U TIPaKch

Canp:kaj npeamera
Teopujcka nacmasa

OcHoBH TeopHje oTyunBamba. OCHOBH aHamM3e o/uTyurnBama. CTadiio 0/uTydrBamka U CEKBEHIINjaHO OJUTyIHBAbE.
Teopuja kopucHocTH. JennoarpuOyTnBHa TK. BumearpuOyTusHa Teoprja KopucHocTH. HOBH NpHCTYIHN y TpETHPABY
HensBecHocTH. Fuzzy cuctemu. Fuzzy maremaTndko nporpamupame. Fuzzy nuaeapHo nporpamupame. [ pyon
ckymnoBu. Bumekpurepujymcko omnyunBame (BKO). BumearpubytuBHO o/utydrBambe. BUllennbHO 0Ty YUBambe.
Bumexpurepujymcko nporpamupame. L{uibHO nporpamupame. MeToae BULIEKPUTEpUjyMCKe aHaiu3e. Metona
ELECTRE. Meroga PROMETHEE. Metona ananutiukux xujepapxujckux npoueca (AHP). Metone
BUILIEKPUTEPHjyMCKe aHanu3e. [ pynHoO o/uTyYHBambe U MOJIENIU IPYIHOT OJuTyyrBama. ClienyjaiHa norjiaBiba 13
TEOpHje OTyunBamba.

Hpaxmuw—ta Hacmaea

Bex6e y y4HOHHIM Kao U BeXKOE y pauyHCKOM LIEHTPY Ha KOjUMa Ce pajie MPUMEPH Y MPOrPAMCKHM
nakeruma Mathematica u Decision Lab y Be3u ca rpaausom koje je oopaleno y teopujckoj Hacrasu. Omuc
HajBaXXHHUjUX COPTBEPCKHX MAKETa U PEIIaBathe HeKUX MpUMepa U3 IpaKce.

Jlutepatypa

1. M. Yynuh, V. M. R. Tummala, M. Cykaosuh, Ooryuusarwe: @opmannu npucmyn , ®OH, beorpan,
2001.

2. M. Cyxnosuh, M. Yynuh, Buwexpumepujymcko oonyuusarse : @opmanuu npucryn, ®OH, beorpan,
2003.

3. R.l. Brafman, F.F. Roberts, A. Tsoukias (Eds), Algorithmic Decision Theory, Second International
Conference, ADT 2011, Springer-Verlag Berlin Heidelberg 2011.

4. D. Pavlic¢i¢, Teorija odlucivanja, Ekonomski fakultet, Beograd, 2004.

5. M. Lekovi¢, Kvantitativne metode odlucivanja: Zbirka reSenih zadataka, Ekonomski fakultet, Pristina, 2000.

Bpoj yacoBa aKkTHBHe HacTaBe Teopujcka HacTaBa: 3 IIpakTHyHa HacTraBa: 2

Mertone u3Bohema HacTaBe

IIpenaBama ca TeMamMa HaBEIEHUM Y Caapxkajy, BexOe y KiIachaHOM 00Ky, BexkOe Ha padyHapy.
Crynentu no6ujajy qomahe 3aaTke y BUAYy UMIUIEMEHTAIM]€ pa3HUX allTOpUTaMa.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
AaKTHBHOCT Y TOKY IIpeJjaBama 5 NUCMEHU UCIIUT 15
NpaKkTHYHA HaCcTaBa 5 YCMEHH MCITUT 30
KOJIOKBHjyM-H 20

CeMHHap-U 15

nomahu 3amanu 10




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hazus npeamera: IPUMEHA BEIITAYKE UHTEJIUT'EHIIMJE Y BUONH®OPMATUIIU

N. HacraBuuk/nacrapuumu: Jlejan M. Manues

CraTtyc npeameTa: n300pHH Ha MoxyniMa Pa3zBoj copTBepa, Ynpasisame nHpopManrjama u ManIimHCKO yIeHe

Bpoj ECIIB: 7

YcioB: MammHcKo yuerme 1 BelliTauka HHTeIUreHuja, CTaTHCTHYKe OCHOBE MHTEIIMI'CHTHE 00paJie rmojaraxa,
Belrauke HeypoOHCKE Mpexe

ub npeamera

CTHiame OCHOBHOT 3Hama u3 00actu ononHdopmaTrke. CTUIAE HCKYCTBA Y TPUMEHH BEIITAYKE HHTCIUTCHIIH]E
Ha MPoOJIeMe aHAITN3¢ BEJIMKE KOJHUMHE OHOJOIIKKX MOIaTaKa U KOMILICKCHUX uHpopManuja. Ocrnoco0baBarme
CTy/ICHTA 3a AU3ajHUpamke U UMIUIEMEHTAIN]Y TIporpaMa Koju KOPUCTE METO/IE ¥ TEXHHUKE BEIITAauYKe MHTEIUICHIIH]jE 32
pelaBamke peacHUX HayqYHHX Ipodiema.

Hcxon npeamera

Ha kpajy xypca cTyneHT Tpeba a cTeKHe HCKYCTBO V pajy ca OHOJIONMIKAM 0a3ama 1mojaTtaka u eKCTPaKIIHjoM
HojlaTaka, Jia CTEKHe 3Hamke 0 METO/IaMa M TEXHUKaMa BellTauKe HHTEIUTEHIMje U 1a OyIe crocobaH Ja ux IMpuMeHH
Ha peanHe mpobieme. CTyIeHT Tpeba 1a CTeKHE YBH]] Y METOI0JIOTH]Y HAYYHOT UCTpaKUBarka 1 Oyje crocobaH na
MPE3EHTYje CBOj pajl.

Canp:kaj npeamera
Teopujcka nacmasa

YBuI y 007aCTH NPUMEHE MAIIMHCKOT Y4ekha U BElllauKe HHTEJUIeHIIUje Y OMONH(POPMATHIH, OCHOBE MOJIEKYyJIapHe
OuoJoruje, KJacTepoBame 1 Kiacu(ukaiyja, mpuMeHa Jy00oKUX HEYPOHCKUX Mpexka y ononHpopmaruim (00paga
CIIMKa, CCKBEHIIUPakhe FeHOMA M aHalHM3a eKCIPecHje TeHa, TEKCT PyAaperhe), TCHETCKU aJITOPUTMHU, BHU3yelIu3anuja u
MHTEpIpeTalyja pe3yiararta, npodaduIuCcTHIKK rpadguuku Moaenu y 6MonHpopMaTHIH

Hpaxmuw—ta Hacmaea

Pan ca 6nonomkum 6a3zaMa 1mojaTaka. aHaJIM3UPAkE 10JaTaka, Kopumheme BelTauke HHTSIMTCHIIN]e 32 pellaBame
peanHux npodiema.

Jlutepatypa

1. Introuduction to Bioinformatics: Arthur M. Lesk, 2014,0XFORD unisty presss, ISBN:978-0-19-965156-6
2. Bioinformatics tools and application: David Edwards, Jason Stajich, David Hansen, 2019, Springer
,ISBN:978-0-387-92738-1

Bpoj yacoBa akTHUBHe HACTaBe Teopujcka HacTaBa: 3 IIpakTHyHa HacTaBa: 2

Mertone u3Bohema HacTaBe

Ha nmpenaBamuMa ce KopucTe KacHuHe MeTozie HacTase. Ha BexxOama ce mpakTUYIHO peanu3yje U3JI0KEeHa MaTepHja u
pemaBajy THIIHYHU Ipo0ieMu. 3Hamke CTyIeHAaTa Ce TeCTHPa Ha KOJIOKBH]YMHMA U 3aBPIIHOM IHCAHOM M yCMEHOM
UCIIUTY, TJIe Ce ITPOBEpaBa CTEIECH pa3yMeBama H3JI0KEHOT I'paJiiBa U CIIOCOOHOCT IIPHMEHE CTEUEHOT 3Hamba.

Ouena 3Hama (MakcumaJjnu 6poj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU HCTIUT IIOEHA
AKTUBHOCT y TOKY Ip€aBama 5 MUCAHU UCIIUT 25
[IPAaKTUYHA HacTaBa 5 YCMEHM UCIIUT 25
KOJIOKBH]jyM-H 30

CeMHHap-U 10




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: OBPAJIA IIPUPOIHUX JE3UKA

HacraBuuk/nacraBaunu: Bemnmup M. Unuh

CraTtyc npeameTa: n300pHH Ha MoxyniMa Pa3zBoj copTBepa, Ynpasisame nHpopManrjama u ManIimHCKO yIeHe
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

Y103HaB®E ca aNrOpUTMHIMA M MOAEINMA 33 HHTEIUICHTHY 00pay TEeKCTa.

Hcxon mpeamera

Ha xpajy Kypca cTyzeHT Tpeba na Oyme crocobaH aa 3a gaTé npodiieM ogadepe oarosapajyhe anropurMe u MoJele m3
00JIaCTH MAIIMHCKOT Y4etha M BELITAYKe UHTEIUICHIN]e MMIUIEMEHTHPA UX U IPUMEHH Y peliaBamy npodiema.

Canp:kaj npeamera
Teopujcka nacmasa

OCHOBHHU anaTu TeopHje nHQopMaIja u TeopHja BepoBaTHOha y HHTEITUTEHTHO] 00panay TekcTa. YpeleHa ynaseHOCT
CTPHMHI'OBa M NIopaBHama. KOHTEeKCHE He3aBUCHE rpaMaTHKe H napcupame. MoienoBame je3nka 1 HauBHe bajec merone.
TaroBawe Jena roBopa U CKpuBeHH MapKOBJbEBU MOJeiaH. ButepOu anropuram 3a mpoHajdaxeme HajBjepoBaTHHjE
cekBeHle. Knacudukaropu MakcuMaiHe eHTpornuje. MojeoBambe NPUPOIHHUX je3uKa MoMohy yCIOBHHX CIy4ajHHX
noJba. JIekcruka ceMaHTHKA. XHjepapXujcka CTPYKTypa je3uKa.

Hpakmuqﬁa Hacmaea

HMHHGMGHT&L{I/Ija Mozeca IpUPOAHUX jeBI/IKa " aJiropuraMa U UHTCJIMTHCTHC 06pane TCKCTa

JlutepaTtypa

1. Manning, Christopher D., Christopher D. Manning, and Hinrich Schitze. Foundations of statistical natural
language processing. MIT press, 1999.

2. Jurafsky, Dan. Speech & language processing. Pearson Education India, 2000.
3. Allen, James. Natural language understanding. Pearson, 1995.
4. TM, Cover, and Thomas JA. "Elements of information theory." Wiley Series in Telecommunications (1991).
5. Jelinek, Frederick. Statistical methods for speech recognition. MIT press, 1997.
Bpoj yacoBa akTHBHe HacTaBe Teopujcka HacTaBa: 3 I[IpakTnyna HacTaBa: 2

Metoae u3Bohema HacTraBe

Ha nmpenaBamuMa ce KopucTe KIacHyHe MeTozie HacTaBe. Ha BexxOama ce mpakTHYHO peann3yje U3JI0KeHa MaTepHja 1
pelaBajy THIUYHH po0ieMu. 3Hame CTyeHaTa ce TECTHPa Ha KOJIOKBHjyMUMa M 3aBPITHOM ITHCAHOM U yCMe-HOM
UCIIUTY, TJIE CE IIPOBEPaBa CTEICH pa3yMeBamba H3JI0KEHOT IPaiuBa U CIOCOOHOCT IIPHMEHE CTEUEHOT 3Hamba.

Ounena 3Hama (MakcHMaJIHH Opoj moena 100)

IIpeaucnurHe 06aBe3e noeHa 3aBpLIHN UCTIMT noeHa
aKTUBHOCT Y TOKY IIpeJlaBama 5 NHUCAHU UCIIUT 25
MpPaKTUYHA HACTaBa YCMEHHU HCIUT 45
KOJIOKBHjYM-H 25

CEeMHHAp-U




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: IUTUTAJTHA OBPAJIA CUTHAJIA

HacraBuuk/nacrapunuu: Jlazap 3. Benmumuposuh

CraTtyc npeameTa: n300pHH Ha MoxynuMa Pa3zBoj copTBepa, Ynpasisame nHpopManrjama u MamHCKO yUeme
Bpoj ECIIB: 7

YcaoB: Hema

uwb npeamera

YBoJ y MaTeMaTnuke MeToze o0pasie curHaia 1 vHpopMalyja ca IpuMeHaMa y peaJHuM polieMuMa 1
UMILIEMETAIMOHUM aCHEeKTHMA.

Hcxon npeamera

Y okBHpY OBOT Kypca, CTyIeHTH he ce yIo3HaTH ca OCHOBHMM MaTeMaTHYKHM METOJaMa y aHAJIM3H CUTHAJA U
npenocy nHpopmanuja. Hayuuhe na npeacrase ¢pusnuke mpobieMe MaTreMaTHYKHM MOJAEINMa U pa3Buhe OCHOBHE
KOMIIjyTepCKe BEIITHHE 32 UMIUIEMEHTalM]y oBUX Mozena. Ilo 3aBpiieTky Kypca, ouhe ocnocoOmeHH 1a CaMOCTaIHO
pelaBajy OCHOBHE Ipo0ieMe U3 00JIacTH aHaJIN3¢e CUTHAIA KOjH Ce jaBJba]y Y TEIKCOMYHHKaLjamMa, 00pajy CIIUKe U
3BYKa, MEJTMIIMHH, CEU3MOJIOTH]H U EKOHOMH]H.

Canp:kaj npeamera

Teopujcka nacmasa

BpeMeHCKH THCKPETHH CHTHAJIU U CHCTEMH Y BPEMEHCKOM JOMeHY: BpeMeHCKH IUCKpPEeTHH CHUTHAIN U CHCTEMHU.
TunuuHa cekBeHIa U NMpecTaBibambe ceKBeHIle. KapakTepuzalyja y BpeMeCHKOM JIOMEHY BPEMEHCKH IMCKPETHUX
cucrema. Cinyuajuu curHany. IlpeacraB/bame BpeMeHCKH TUCKPETHUX CHTHAJIA Y (PpPEKBEHINj-CKOM JOMEHY:
Huckperna ®ypujeosa tpanchopmanmja (ADT), Jiunepana xonsoxyuuja nomohy DT, z-tpanchopmanmja u
uHBep3Ha z-Tpanchopmaimja. PpexBennujcku oa3uB. [IpeHocHa pyHkuuja. Jlururanna odopasa BpeMeHCKH
KOHTHHYAJHUX CHTHAJIA: Y30pKOBakhe BPEMEHCKH KOHTHHYAIHUX CUTHaNIA. AHaJIOrHO/ JluruTaniu u
JururanHo/aHanorau KoHBepTopH, Ju3aju Ananoraux duirapa. Aururaanu ¢puarpu: OcHosae OUP ctpykrype
murutananx guntepa. OcHoBHe MNP cTpykType dumnrepa. Ju3ajH qurutamHux Quitapa.

Hmnnementanuja JICII anropurama: Pauyname muckperne @ypujeoBe Tpanchopmanuje. [IpencraBipame Opoja u
aputMeTnuke onepanuje. [Tapanennsam mBpmema JJCII anropurama. [IlpumMena turutanaHe oopaae cUrHAIA:
Jerexnuja curnana. Crexrpanana ananusza. O0pasa ayiuo cUrHana.

Ilpaxmuuna nacmaea

Y okBuUpY BexOU cTyaeHTH he paauTH Ha UMIUIEMEHTAlN]j| aIrOpUTaMa AUTUTaIHE 00pajie curHana. 3a u3pany
3aBPIIIHOT TpojeKTa cTyaeHTH he Mohu a ommoHo KopucTe OMITo Koju of mporpaMckux jesuka C++ mwmu MATLAB,
Ka0 M CBE JOCTYITHEe OMOIHOTEKe 32 N30OPHU IIPOTPAMCKH jE3HK.

Jlutepatypa

1. J.G. Proakis and D.G. Manolakis, Digital Signal Processing: Principles, Algorithms, and Applications (2nd
edition), New York: MacMillan, 1992

2. Ingle, Vinay K., and John G. Proakis. Digital signal processing using matlab: a problem solving companion.
Cengage Learning, 2016.

3. Frey, Brendan J., J. Frey Brendan, and Brendan J. Frey. Graphical models for machine learning and digital
communication. MIT press, 1998.

4. P. M. Embree, B. Kimble, C language algorithms for digital signal processing, Prentice-Hall, Inc. Upper
Saddle River, NJ, USA 1991.

Bpoj yacoBa aKkTHBHe HACTaBe ‘ Teopujcka HacTaBa: 3 IIpakTuuna HactaBa: 2

Mertone u3Bohema HacTaBe

[IpenaBama he Outn peanr3oBaHa KOMOWHAIINjOM METO/IE YCMEHOT U3JIaramka i METO/IE pa3roBopa y3 METOLy
JIEMOHCTpanuje Mmpeko Bujeo npojekropa. Ha BexxOama he crynenTr yuecTBoBaTH y NpaKTHYHOM pajy Ha
pauyHapuma, rie he y3 momoh capaaHika HMIZIEMEHTUPATH OCHOBHE JITOPUTME 3a NPOLIECHPAIbE CUTHATIA.
Ounena 3Hama (MakcuMaJIHH Opoj moena 100)

IpequcnutHe o0aBe3e NIOEHA 3aBpIIHU UCTIUT IIOEHA
AKTUBHOCT y TOKY IpeaBama 5 MMUCaHN UCIIAT 30
NpaKTUYHA HACTaBa YCMEHH UCITUT 45
KOJIOKBHjyM-H 20

CEeMHUHap-H




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Hasug npeamera: JIUJAKTUYKO-UH®OPMATUYKE NHOBAIIUJE

HacraBuuk/nacraunnu: Jexena C. [TerpoBuh

CraTtyc npeameTa: n300pHH
Bpoj ECIIB: 7

Yci10B: HEMa yCllOBa

Hu/bs mpenmera je ma CTyAeHTHMa OMOTyhHM CTHIame TEMEJPHHX 3Hamka W3 00NacTH MUAAKTHYKHX HWHOBalHdja W
WHOBallMja y HACTaBM, pa3yMeBarbe (YHKIMje ¥ 3Hauaja MHOBANHMja y 00pa3oBamy (HACTABH); U yJOTY ITUAAKTHIKHX
OJITOBOpA Ha M3a30BE IMEPMAHCHTHX IPYIITBEHHX M TEXHHUYKO-TCXHOJONIKUX MPOMEHA; Pa3BHjame CIOCOOHOCTH 3a
u300p, UMIUICMCHTAIMjy ¥ CBalyalWjy pEICBAaHTHUX JWIAKTUYKAX HWHOBalWja. Pa3sBhjame TEXKBE Ka
npo¢eCHOHATM3AINjA HACTABHUYKOL MO3MBa. YTO3HABAKE Ca MOjSAMHUM XapIBEPCKUM U CO(PTBEPCKHM anaTuMa 3a
u3pany, AUCTPUOYIM])Y U TPE3CHTAIU]y MYJITHMCAMjaHHX cajpikaja; YIO3HaBaWkEe ca MpHMEHaAMa CaBpEeMEHE
00pa3oBHE TEXHOJIOTHjE Y BACMUTHO-00Pa30BHOM TIPOIIECY.

Hcxon mpeamera

ITo 3aBpmenom kypcy crynentn he Mohu na neuHUITY OCHOBHE ITOjMOBE U TIPETIO3HAjy U 00jacHe OCHOBHE IpodieMe
¥ IPOTHBPEYHOCTH y TOJbY AWAAKTHYKUX MHOBanuja; CtyneHTH he OUTH 0COCOOJbeHH 32 KPUTHYKY U CTBapaslauky
npuMeHy MHoBauja y HactaBu. Ctynentu he Mohu ja nporeHe 1 ynopeae pa3ininTe MHOBAaTUBHE IPUCTYIIE HACTaBH,
Te na u3abepy HajaJeKBaTHU)U Y 1aTOj BACIIMTHO-00Pa30BHO] CUTYAIH]H.

Mohu he na ynopene, ananusupajy 1 kiacu(uKyjy BpcTe HACTABHUX TEXHOJIOTH]ja, KO U HUXOB KOPEJIATUBHU OJJHOC
ca AMAAKTUKOM M JPYTMM CPOJHUM HAy4HUM JAWCIMIUIMHAMA; J1a IPUMEHE HOBE METO/E KOMI[jyTepCKEe HacTaBe U
yuema, ¥ 00pasjioke CYIITHHY IMPOMEHE YJIOre HACTaBHMKAa M YYeHHKa Kojy omoryhaBa caBpemeHa oOpa3oBHa
TEXHOJIOTH]ja; 1a MOBEXY TUIAKTHYKO-METOIMYKA 3HAA U 3Haa U3 00JIaCTH 00Pa30BHE TEXHONIOTH]E, Tj. HCINIAHUPA]Y,
Kpeupajy ¥ Tpe3eHTyjy HacTaBHE cajpikaje NMPUMEHOM OOpa30BHOI payyHapcKOr co(TBepa; Oa MPHMEHE MOAEIN
SNIEKTPOHCKE eBaTyalyje IyTeM IporpaMupaHe (alropuraMcKe,yrnpaBibadyke) HacTaBe, 1a Kopucte VIHTepHET Mpexy
miaThopMe 3a yuerme 3a morpede oOpa3oBama.

Canp:kaj npeamera

1. W3a30Bu nepMaHEHTHHUX MPOMEHA CaBPEMEHOT JPYIITBEHOT KOHTEKCTA M JUIAKTHUKH OJITOBOP HA HHHX.

2. Tlojam mumaktuuke uHoBarwje. Jledununuje u knacudukanuje. OCHOBHU CPOIHH MOjMOBHU: pedopMme, TPOMEHE U
HWHOBAIH]E.

3. Bpcre nnoBamnuja. HOBaIuje y JoMEeHy BacITUTHO-00pa30oBHUX muJbeBa. Kypukynapue nHoBanuje; Ox mapaaurme
moydJaBama JI0 TapaJurMe yaema. MaTeprjaaHo- TEXHUIKH PECYpCH IIKOJIEe M HHOBAIHje Y IOMCHY HACTaBHE
TEXHUKE ¥ TEXHOJIOTH]E.

4. VupuBumyanu3aiyja HacTaBe Ka0 OCHOBA WHOBalyja. J{MIaKTHIKA MOJICITH X METOINYKA PEIlCHha Y HACTABH
MPUMEPEHO] YUCHHYKUM HHIMBHUYaTHUM pasziikama. CrieuuHOCTH U MHOBaTHBHE (hopMe 00pa3oBama
nmaposutux. [IporpaMupana u HHANBHAYAIN30BaHA HACTAaBA M (bUXOB YTHIIA] Ha pa3Boj 0Opa30BHE TEXHOJIOTH]jE

5. Vdeme kao (uHTEp)nepcoHanHu mpouec. KoomnepatuBau 00JUIN paja — TAMOBH U capagHuyke rpyre; TuMcka
HacTaBa, PIeKkcHOWITHU pactiope.

6. Jupaktuuke ofpeqHuie n3dbopa u ynorpebde HactaBHUX Menuja; Kopuiihemwe TUrHTalHUX MeHja y HACTaBU
(npenHOCTH M HEJOCTAlM); YII0ra Y4eHHKa 1 HACTABHUKA Y HACTABH Y3 IIPHUMEHY CaBpeMeHe 00pa3oBHE
TEXHOJIOTH]E;

7. VIHTepakTUBHE MyJITHMEIUjallHE YINOHHUIIE, HACTABA U YUCHE KOPUIINCHEM SIICKTPOHCKE MPEKE U SIIEKTPOHCKIX
MeIrja;

8. TpamuuoHaTHU EIEKTPOHCKU HACTaBHU 00jeKTH; EJEKTPOHCKE KIbUTE M HHTCIUTCHTHH TYTOPCKH CUCTEMU;

9. MHubopmaTH3anuja HACTABHOT MpoIleca - HOBa MH(POPMAIIMOHA TEXHOJIOTH]ja i MOJICpHU3aIMja HAacTaBe; Momenu
prMeHe KOMIjyTepa y HacTaBH;

10. MHCTPYKIIMOHHM AM3ajH U KpEUpame 00pa3oBHOT coPTBEpa; 0Cmoco0sbaBamke HACTABHKUKA 32 IIPUIIPEMY HACTaBe
myTeM 00pa3oBHOT coTBepa;

11. Vueme Ha najbuHy IPUMEHOM EJIEKTPOHCKUX Menuja; Ilmardopme 3a yueme.

12. V3pasa TecToBa 3HaMHa MPUMEHOM EIEKTPOHCKOT OLICHHHBAbHA.

13.[Ipaheme u BpeAHOBaWkE pajia MIKOJIC IPUMEHOM SICKTPOHCKUX MEJHja;




JlutepaTtypa

1
2.
3.
4
5.

6.

Bunorujesuh, M., Bunorujesuh, H. (2007). Aunosayuje y nacmasu. beorpan: 11Ikoncka kmura.

Byxuh, M. (2003). Juoaxmuuxe unosayuje kao uzazoe u uzoop . Hou Can: CI1J] Bojsoaune.

Bnaxua, M.(2007). Obpazosna mexnonoeuja. Bpame: Yantesbcku pakynret y Bpamy;

Hanpsearcku, B., Hanppaacku M.(2008). JJueumantuu meouju-obpasosnu cogpmeep, Combop:Ilemaromkn
takynrer y Combopy;

Panocasg, [1.(2005). Obpazosuu pauynapcku cogpmsep u aymopcku cucmemu, 3pembaHiH: TeXHUUKH (HaKyITeT y
3pemannHy;

Manmuh, [1.(2003). Juoaxmuuko-unghopmamuuxe unosayuje y obpazosary, beorpam:Memuarpad;

Bpoj yuacoBa aKkTHBHe HacTaBe ‘ Teopujcka HacTaBa: 3 I[IpakTuyna HacTaBa: 2

MeTtone usBohema HacTaBe

[IpenaBama, AUCKycHje, IEMOHCTpAIH]je, IPAKTHIaH pas.

Ouena 3Hama (MakcumaiHu 6poj moexa 100)

noeHa
IIpenucnutHe 06aBe3e 3aBpUIHN UCTIUT noeHa
aKTUBHOCT Y TOKY IIpeJiaBama 20 MUCMEHH HCTIUT
NpaKTHYHA HACTaBa 20 YCMEHH HCIIT 30
KOJIOKBHjYM-HU 30 |
ceMuHap-u




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: MACTEP PAJl - CTYIUJCKHU UCTPA’XKUBAYKU PA L

HacTraBHUK/HACTABHUIM: CBU HACTAaBHUIM ca cTyAujckor mporpama MAC Pauynapcke Hayke

CraTtyc npeameta: obaBe3HN Ha MoayiuMa Pa3Boj codreepa, Ypaspame nH(opMaImjamMa 1 MamnHCKO yaemhe

Bbpoj ECIIB: 8

YcaoB: HEMA

uwb npeamera

Iuss oBoOr mpeaMeTa je 1a CTYJACHTH 00aBe HEONXOIHA HCTPAXKHIBaKka Koja Cy y QYHKIMjU U3paje MacTep paja.

Hcxon mpeamera

HaxoHn 3aBpieTka oBor Kypca cTyJeHT Tpeba ia Oy/e yrno3HaT ca OCHOBaMa METO/I0JIOTHje HCTPaKUBamba y 001acTu
pauyHapCcKHX Hayka, OMJI0 KpO3 pellaBamke KOHKPETHHX MPAaKTHYHHUX MpobiiemMa y Toj 001acTH, Kao MpUIpeMe 3a paja y
CTpYLIH, OWJIO IPOYyYaBamkEM U3BECHUX aKTYEIHHX TEOPUjCKHX MUTaba, Kao MPHUIIPEME CTYACHTa 32 EBEHTYalIHU
Oynyhu Hay4HO-MCTPa)XUBAYKU pal.

Canp:kaj npeamera
Teopujcka nacmasa

CryneHr Gupa TeMy MacTep paja ca CIIICKa PacloIOKHBUX TeMa Koju yTBphyje Behe Jlenaprmana 3a pauyHapcke
Hayke. [10 omo0pemy TeMe 1 HAKOH pajia Ha pelraBamby T00HjeHOTr mpobieMa, Koju ce 00aBiba ce y OKBUPY IIPEIMeTa
Macrep pan — CTyIHjCKH HCTPAKUBAYKH Pajl, CTYACHT MPHIIpeMa MacTep paj Koju Tpeba Ia caipKu OIuc npodiema,
IOGHjeHUX pe3ynTaTa i MPUMEHCHIX METO/a, Kao U CIHCAaK JUTEpaType Koja je kopuirheHa IPpUIIMKOM U3paie paja.
[Mopen riaaBHUX pe3ynTaTa Be3aHHX 3a TEMY, Paj y CBOM yBOIHOM Jeily TpeOa Ia CaipiKu U Mperiel OCHOBHHX
pesynrara y yxoj obnactu Teme pazna. Pax tpeba na Gyne npunpemMIbeH y CKiIagy ca CTaHIapAuMa 3a MPUIpeMy
Hay4HO-CTPYYHUX ITyOJIHKanuja y o6IacTi pauyHapckux Hayka. [Ipuinkom ogbpaHe MacTep paja CTyACeHT Tpeda aa
NPUKaXKe pe3yJiTare JI0 KOjUuX je Io1Iao NpU KEeroBoj U3pau, Aa MoKaKe TeMeJbHO MT03HABake METOJI0JIOTH]E KOjy je
KOPHCTHO, Ka0 U OIIIITE 03HABAILE CTAMha HCTPAKHUBAKA Y 00IacTH TeMe paja.

JlutepaTtypa

Bpoj yacoBa akTuBHe HacTaBe Teopujcka Hacrapa: 10 IIpakTyHa HacTaBa:

Metone usBohema HacTaBe

Iopen camocTaHOT pajia KOju Ce CacToju y MpoydYaBamy JIUTePaType, MPAKTHYHO Ce MPUMEY]Y YCBOjeHa 3HAbA
kopumhemeM COPTBEPCKNX TEXHUKA M ajaTa. VcTpaxkiBamba Koja ce CpOBOJIE Y OKBUPY OBOT MPEIMETa.
HcrpaxuBarma Koja ce CIPOBOJIE Y OKBHPY OBOT MpeaMeTa npensulajy cTaiHe KOHCYITaldje i HaJ30p MEHTOpa KOJI
KOTa je CTYJICHT u3abpao TeMy MacTep paja.

Ouena 3Hama (MakcumaJjnu 6poj noena 100)

IIpeaucnurtHe 06aBe3e noeHa 3aBpLIHN UCTIUT noeHa
aKTUBHOCT Y TOKY IIpeJiaBama MHUCAaHU UCITUT
HpaKTI/I‘IHa HacTaBa yCMeHI/I HUCIIUT

KOJIOKBHjYM-H

ceMuHap-u

UCTPa)XUBAUKHU pajl 70 on0OpaHa paja 30




Crynujckn nporpam : MAC PAYYHAPCKE HAYKE

Ha3us npeamera: MACTEP PAJl - U3PAJIA U OJIBPAHA

HacTraBHUK/HACTABHUIM: CBU HACTABHUIM ca CTYAHjcKOT mporpama MAC Pauynapcke Hayke

Cratyc npeamera: o6aBe3Hu Ha MoxyauMa PasBoj codTBepa, Ypasipame nHpOpMalMjama 1 MalIimHCKO yUeHe

Bbpoj ECIIB: 12

Yeaos: CtyneHT cTade MpaBo J1a IpHjaBu TEMY MacTep paja Kajaa Ha MacTep cTyaujama octBapu HajMame 60 ECIID,
a cTU4e IpaBo Ja npena ypaheHun Mactep pai v Aa ucTu OpaHu kaga octBapu HajMame 108 ECIIb nonaramem uctmra
U3 CBUX NpenBUl)eHNX NpeaMeTa, YKIbydyjyhn u npenmer macrtep pana, 1 odaBibambeM CTyAnjCKOT UCTPaKUBAUYKOT
pana u CtpyuHe mpakce.

uwb npeamera

Kpo3 uspany macrep paja CTyIeHT Tpeba Ja ce yIo3Ha ca OCHOBaMa METONOJIOTHje HCTPaXKUBamba y 00JIacTH padyHap-
CKHUX HayKa, OMJIO KpO3 pelllaBae KOHKPETHUX MPAKTUYHUX MPobJieMa y Toj 00JIacTH, Kao IpHUIpeMe CTYACHTA 3a pal
y CTPYLH, OWJIO IPOYYaBameM H3BECHUX aKTYCITHUX TEOPHjCKHX IHUTaba, Kao IPHUIIPEMe CTYACHTA 33 CBeHTYaIHN
Oynyhu Hay9HO-HCTpaXKUBAYKH pasl.

Hcxoa npeamera

Kpo3 uspany u ogbpany mMactep paaa CTyIeHT Tpeba a MoKaxKe MO3HABAmhe OCHOBA METOIOJIOTHje UCTPAKHBAA Y
obyacTu pauyHapckux Hayka. CTyJICHT KOjH je Kao TeMy TUILIOMCKOT pajia n3a0bpao pelaBame HEKOT KOHKPETHOT
MNPaKTHYIHOT TMpobIeMa Tpeda Ja MoKaxe COCOOHOCT Jla TEOPHjCKa U MPAKTUYHA 3HAha CTEUCHA Y JOTA/AIIHEM TOKY
CTy/Mja IPUMCHH y pelllaBamy THX MPo0JieMa, Ja je OCIIOCO0JbCH Ja AM3ajHUPa U UMIDIEMEHTHPa cOMTBEP, OCMHMIII -
JbaBa HOBE HaUMHE PUMEHE padyHapa U npoHanaszu edekTrBHe, HajOoJbe MOoryhe HauKHe 3a pellaBambe pauyHapCKUX
npobaema. CTYACHT KOjHU je Kao TeMy U3a0bpao MpoydyaBame HEKOT aKTYETHOT TCOPHjCKOT MUTama Tpeda 1a MoKaxe
TEMEJHHO MMO3HABAKE CTaha HCTPAKUBAA Y TO] 00TACTH U OCHOBHUX HAYYHO-UCTPAKUBAYKHX METOJIA KOJU CE Y TOj
0011aCTH KOpHCTE.

Canp:kaj npeamera

Teopujcka nacmasa

Crynment 6upa TeMy MacTep pajia ca CIIMCKa PacIoNokKUBUX TeMa Koju yTBphyje Behe Jlemaptmana 3a paduyHapcke
Hayke. [1o 07100pery TeMe U HaKOH pajia Ha pelraBamy J00H]eHOTr mpodiieMa, Koju ce 00aBjba Ce y OKBUPY MpeaMeTa
Macrtep pan — CTyIHjCKUA HCTPAXKUBAYKHU pajl, CTYAEHT NpUIpeMa MacTep pajl Koju Tpeba Jia caapKu Omuc npobiiema,
JNOOHjeHrX pe3yJsTara i MPUMEEHUX METO/Ia, Kao M CIIUCAK JIMTepaType Koja je KkopuinhieHa MpUiimKoM U3paje paja.
INopen rnaBHUX pe3yniTaTa BE3aHHX 3a TEMY, pall y CBOM YBOIHOM Jielly Tpeba 1a CaapikH U mperiie]] OCHOBHUX Pe3yl-
Tara 'y yxoj obmactu Teme pana. Paj tpeba na Oyme mpurnpeMibeH y CKIIany ca CTaHaapAnMa 3a IPHIpeMy HaydHO-
CTPYYHHUX IyOJHKaIuja y 00JacTi padyHapckux Hayka. [I[punukom og0pane MacTep paja CTyAeHT Tpeba 1a mpuKaxe
pesyJirare 10 KOjuX je J0IIa0 NP HkeroBoj U3pajiy, 1a MOKae TeMeJbHO MO3HABAEe METOI0JIOTH]E KOjy je KOPHCTHO,
Ka0 U OIIIITE MO3HABAE CTAha UCTPAXKHUBAHA Y 00JIACTH TEME Pajia.

Jlutepatypa

Bpoj yacoBa akTHBHE HacTaBe Teopujcka Hactapa: 6 IMpakTHyHa HacTaBa:

MeTtoae usBolhema HacTaBe

Behe Jlenaptmana 3a padyHapcke Hayke ojpelyje Teme 3a u3pajay MacTep pajoBa Ha IOYETKY CBAKe IIKOJICKE T'OIHE.
Bpoj Tema je Hajmame qBOCTpyKO Behn o 6poja cTyleHara ynucaHuX y 3aBpIIHY TOAWHY MacTep akaJeMCKUX
crynuja. CBaky HaCTaBHUK IIpeJUIaXke HajBUILE 5 TeMa M 0Baj HACTABHUK jé MEHTOP CTYJICHTY KOjH u3abepe Mmpeiso-
JKEHy TeMy. 3a cBaKy TeMy oJipelyje ce TpousiaHa KOMHCH]ja 3a 0A0paHy JUIUIOMCKOT pajia, IpU YeMy jé MEHTOp YBEK
wiaH koMucHje. CIMcak yCBOjeHHX TeMa, Kao U WIaHOBa KOMHCH]E, jaBHO je UCTAaKHYT Ha oriacHoj Tabiu dakynrera.
ITo omoOpemy nzabpane Teme, CTyIeHT u3pahyje Mactep paj y3 CTalHe KOHCYATAIHje ca MEHTOpPOM. YpaleHu MacTep
pajl 1ocTaBiba ce CIyKOM 3a CTYJICHTCKA IIUTaba y 5 npuMepaka. Bpeme u MecTo og0paHe AUIIIOMCKOT pajia orja-
I1aBa ce Ha orjlacHoj Tabmu PakynTeTa HajMamke 5 gaHa npe came oxgbpane. CTyneHT ycMeHo OpaHu ypaheHH MacTep
paz mpen panuje oape)eHOM KOMHUCHjOM. Y CMEHO M3Jarame CTyieHTa tpaje Hajpuime 30 muHyTa. [loTom cTyaeHT
oIroBapa Ha MUTamka WIaHOBa KomucHje. [To 1oOujeHnM 0roBOprMa 01 CTpaHe CTYACHTa, KOMICHja ce TIOBJIadd H
oLemyje on0pameHn MacTep paj onrosapajyhom onenom. Onena ce yrBphyje BehunoM rinacosa. OneHa ce caoriuTaBa
CTY/ICHTY jaBHO, a 3aTUM CE€ YHOCH Y MHIEKC CTYJICHTa U 3alMCHUK. MIHAEKC U 3aIMCHUK MOTIHCY]y CBH WIAHOBH
KOMHCH]je. YKOJIMKO CTYICHT HEe 010paHu MacTep paj, MMa IpaBo Ja y poKy O] TPU MEecella UCTH PaJl TIOIpaBy U
JIOCTaBH CTYIEHTCKO] CiIy>kOu. Jenan npuMepak og0pameHOr MacTep paja yyBa ce y 6ubnmorenn daxynrera.




Ouena 3Hama (MakcuMaJsHu 6poj moena 100)

IIpenucnutHe 06aBe3e TmoeHa 3aBpLIHN UCTIUT MmoeHa
AKTUBHOCT y TOKY IpeJaBama MHCAaHU MCITUT

MpaKTHYIHA HACTaBa YCMEHHU HCITUT

KOJIOKBHjyM-H

CEeMHHAP-U

HCTPaKUBAYKH PaJl 70 ondpana paga 30




