YHUBEP3UTET Y KPAT'YJEBIY
DAKYJITET TEXHUYKUX HAYKA YAYAK

HACTABHO - HAYYHOM BERY
GAKYJITETA TEXHUYKUNX HAYKA YAYAK YHUBEP3UTETA Y KPAI'YJEBIIY

Hpeamer: N3Bemraj Komucuje o oneHu A0KTOpPCKe qucepTanuje kanguaaTta mp Janujene Musenrujesuh

Omnykom HacraBHo—HayuyHor Beha @akynrtera TexHMUKuX Hayka Yauak YHuBepsurera y Kparyjeriy, 6poj 40-
166/6 ox 11.02.2015. romumue, a Ha ocHOBy umaHa 39. Craryra @akynrera u uiana 45. Craryra YHHBEp3uTETa,
MMEHOBaHM cMO 3a uiaHoBe Komucuje 3a omeHy u ondpaHy JOKTOpCKe AucepTauuje Kanaunara mp Jlanumjese
MuuentujeBuh non HacmoBoM: ,,II0CI0BHA MHTEJIUTeHIIUja Y QYHKUIMjH ayTOPU30BAHOT MOJIeJIa CHCTEMA 32 YUeHe
HA Ja/bUHY".

Ha ocHOBy yBHza y NPHIIOKEHY JOKTOPCKY IUCEPTalMjy U aHaJIU3e MPUIIOKEHE JTIOKYMEHTAlMje, a Ha OCHOBY
NpaBUIIHUKA O TIPHjaBH, H3paAd M OAOpaHU NOKTOpCKe auceprandje YHuBep3utera y Kparyjesuy, Komucuja mogsocn
HacraBHO-HayuyHoM Behy Dakynrera TeXHHYKHUX Hayka Yadak YHuBepsurera y Kparyjesuy cienchu

N3BEINITAJ

1. 3Hayaj ¥ JONPUHOC JOKTOPCKE TUCEPTAIMje Ca CTAHOBUIITA AKTYEJHOr cTama y oapel)eHoj HayuHoj o61acTu

Jokropcka mucepranuja kanaunata Mp [larnjene MunentujeBuh o HacioBoM ,,IIocioBHA MHTEIHUTCHIN]A Y
(YHKIHjU ayTOPH30BAaHOT MOJIeNa CHUCTEMa 3a YUeHhe Ha JNAJBUHY' MPEICTaBJha PE3yNTaT HAyYHO-HCTPAKUBAYKOT paja
KaHAWOaTa y aKTyelHOj Hay4YHOj O0NacTH Koja ce OJHOCH Ha TMpPHUMEHY IOCIOBHE HWHTCIUTCHIMje W AepuHUCAme
aHATMTHYKOT MOJIeNIa ayTOPU30BAHOT CHCTEMa 3a y4eHe Ha JaJbiHy, Kako OW ce peaim3oBana morpeda 3a aHaim3zama
00pa30BHUX MOJaTaKa YHYTap CHCTeMa 3a yuewe Ha aabuny (1j. DLS mmardopme). Ca acrnekra ucTpaxkuBauke 001acTu
1 MOOMjeHHX pe3yiTaTa, OBa TUCEpTalHja MPEICTaBJba jeIUHCTBEHH HAYYHH paj Ha HANMOHAIHOM HHUBOY, IPH YeMy
onpehenu Opoj eneMeHara, MPUCTYIA M Pe3y/ITaTa MMa OIIITH HAYYHH 3Ha4aj.

Kaugumar je u3BpIIMO KPUTHYKY aHAIU3y M CHCTEMAaTH3allHjy Moctojehnx 3Hama, UCKYCTaBa U HAYYHHUX
pe3ynrara BojiehnX CBETCKMX MCTpa)KMBada, KOjH CE€ OJHOCE Ha O0JIACTH MCTpPaKMBamba OBE JIOKTOPCKE JUCEpTallyje.
HctpaxuBama y JOKTOPCKO] AUCEPTALUjU UMajy ciesiehie HaydHe JIOPHHOCE:

e [lpernen w aHammM3a JocalallllbUX HCTPaKMBaka W JOCTUTHyha y o0OJacTH TMOCJIOBHE WHTEIHUTEHIIH]E,
ckianuinra mogaraka, OLAP (On-line Analytical Processing), DM (Data Mining), EDM (Educational Data
Mining) u cucrema 3a yuerwa Ha nasuny (Distance Learning System, DLS);

e [Ipouena 3Ha4aja u yyore Mojena ckinaaumra nogaraka 3a OLAP u EDM ananuse;

e [lpernen MeromoyioTHja W METOJA IIOCIOBHE WHTENWIeHIHje (TPUMEEHEHA METONOJIOTHja Ha CTYAHjCKOM
MIpUMEpY MOKa3yje J1a OBaKO MPOjeKTOBaH HH()OPMAIIOHN CHCTEM 3a yUCHE Ha JaJbUHY MOXKE OMTH TOJPIIKA Y
OJUTyYHBAY);

e Anammza moctojehux cranmapna u cnenudukanyja peleBaHTHUX 32 Pa3BOj MoJeNa TMOCIOBHE WHTEIUTCHIIH]E,
3ampaBO METOOJIOTH]ja, IPUMEEHA Y OBOM DPajly, je MHTerpucaia mo3Hare KjiacuuHe MeTojie (yHKIHOHATHOT
(cranmapn IDEFO) u urdopmaTtrukor (crannapn IDEF1X) monenupama ca 00jeKTHHM MPUCTYIIOM (CTaHIAp
UML).

CTpyYHH, IPAKTHYHH, JOIPHUHOCH OBE JOKTOPCKE TUCEPTAIHje CY:

e Pa3Boj W UMIUICMEHTAINM]ja YHUBEP3aTHOT MOJIENa CKJIAUINTA IT0/IaTaka ayTOPH30BAaHOT CHCTEMa 3a yYema Ha
JAJbHHY;

e Pa3Boj W uMmIUIeMeHTaMja XuOpUIHOT (KomMOmHOBaHOT) Moxaena DLS Tpancakumone 6a3e momaraka m DLS
CKJIAJTUIIITA IT0/IaTaKa;

e Pa3Boj Mojena MOCIOBHE WHTEIWICHIMjE ayTOPU30BAHOT CHUCTEMa 3a YUCHC Ha NAJbHHY KOJH j& HACTAo je
cnajameM ananutuakor OLAP u EDM monena;



e Peammsanwuja, Ou3ajH M UMIUIEMEHTAIlMja KOPHUCHWYKOT HHTepdejca amammtuuke DLS 0aze momartaka (Tj.

HHTEpdEjca CKIaIUINTa MOI1aTaKa).

Capxa (Tj. mpUMapHH b)) OBOT HCTPAXKUBaKka je CIPOBOheme aHAIN3a, METOAOM aHAIUTHIKOT TPOIeCHparmba
nogaraka 1 EDM texnukom, panu nodoujama nHdopMmanyja Koje OU JONpHHENe Jla ce CIO03Ha]y HAaUMHHU OCTBapHBamba
mTo OoJbEr ycrexa y4eHHKa cpeliibe TEXHUUKe 1Koiie y CpOouju.

KBaHTH(MKOBaHH pe3yNTaTH Cy MOTBPAWIN IIOYETHE XUIIOTE3€ MOCTABJLEHE Y OBOj JOKTOPCKO] JMCEPTALH]H.
3Hayvaj UCTpaXKUBamka y JOKTOPCKOj TUCEPTAlHUjH Ce OIVIeAa Y YMEHHUIN Jla Ce paJdl O OPUI'MHAIIHOM HCTPaKUBambYy, a
pe3yNTaTH UCTPaKUBAa CE y BEIUKOj MEPU MOTY KOPHUCTHTH 3a MPAaKTHYHY NPUMEHY. 3amnpaBo, IPUMEHOM KOHLENTa
MIOCJIOBHE MHTENUIeHIUje, J00UjeHn pe3yiTaTH aHajiu3a yKa3yjy Ha To Ja je Moryhe mpaBoBpeMEHOM HHTEPBEHIIH]OM
mohm o 3Hama HEOMXOJHOT 3a JOHOUICHE HCIPAaBHUX OIUTykKa M CaMHM THM CIpoBoljerma HHU3a akmuja Koje om
mo0oJpIIane ycnex ydeHuka. Pe3ynraT u 3akJbyqly 0TBapajy IpOCTOp U IpaBIle 3a Jajba NCTPAKUBAKHa Y 0BOj HAYIHO]
obyacTy 1 3a yHanpeheme MpeIoKeHIX peliemha.

2. Onena pga je ypahena HOKTOpcka [gucepTalUja pe3yaTaT OPrUHAJIHOI HAYYHOr pajJa KaHAuAaTa y
oarosapajyhoj nayunoj odsactu

Komucuja cmatpa na je nokropcka aucepranuja kanaupgara mp Janujene MunentujeBul, mojx HaclloBOM
.| lOCIIOBHAa WHTENHIeHIMja Y (QYHKIHjU ayTOPH30BAHOT MOJIENa CUCTEMa 33 y4ele Ha JaJbUHY MpelcTaBiba pe3ysraT
OpUTHMHAIHOT HaydHOT pama. OOpaljeHa Tema je akTyeiqHa M 3HaYajHA 3a Pa3BOj HAyKe Y 00JacTH MPUMEHE MOCIOBHE
MHTEJIMTEHIIMje U aHaJIu3upawmy 00pa3oBHUX nojaaTaka kopuinheweM OLAP n EDM Ttexnuka. Kanaunar je neraspHo,
npeMa HaydHHM NPUHLUITIMA, PEali30Ba0 BeoMa 0OMMHA eKCIICPHMEHTAIHA HCTPAKUBAbA.

Peanmsaupjom oBe mucepranmje W KopumhemeM aJeKBATHHX METONa HCTPaKUBamka, W3BEICHUM
UCTPaXKHBambHMa, 00pagoM M aHAJIHM30M pe3yJTaTa UCTPaKHBarbha U NPEIUIOKESHUM OPUTHHATHIM PEIlCHUMa, KaHAUAAT
je mokaszao Ja je OBJNanao MOTPeOHMM TEOPHjCKMM 3HamHMa 3a UCTpaXHBamba JeQUHHCAHA Yy IHCEpPTAlUjH, Te JAa
Hocezyje CIlocOOHOCT CaMOCTAJHOT Hay4HOr paja. Y OBOM paly, KaHIUIAT je Ja0 OpHIMHANHA pelliekha y No0Hjamy
pelleBaHTHUX WH(pOpMaIHja.

3. Ilperyen ocTBapeHUX pe3yJaTaTa paja KaHAUAATa

Hanujena Munenrujeuhi poljena je 1972. romune y Beorpany, ommruna Cascku Benan. HakoH 3aBpiieHe
cpenmwe Texunuke mkone ,,Hukona Tecna” y Kocromniy u credueHe IUmioMe eIeKTpOTEXHUYAP ayTOMaTHKe, yrucasia je
Bumry mkony 3a uH(popmaimone u komynukanuone texuonoruje (ICT) y Beorpamy (cMep TeleKOMyHHKALHUje) U 1O
3aBpIIETKY OBUX CTyAHMja (Y Tpajamby OJ] IET CEMECTPA) CTEKIIA 3BABE UHICUbED eNeKMPOmeEXHUKe 34 MeleKOMYHUKayuje
(npoceuna oreHa: 6.71).

IMouetkom 2001. romune, MpUMesbeHA je Ha pagHO MecTo mpodecopa MHPOPMATHKE Y Cpeamo] TexHMUIKo]
mkonu ,,Hukoma Tecna” y Kocromy, rae u manac paau. Y toky 2001/2002. mxoicke roguHe ymHcaia je CTyAdje Ha
TexuuukoMm ¢akynrery y Hauky, Ha cMepy mexuuxa u ungopmamuxa, a' y Majy 2004. ronuHe je AATUIOMHpaa U CTEKIa
BHCOKY CTPYYHY CIIPEMY Tj. 3Bam€ npoghecop mexuuke u ungpopmamuxe (IpoceyHa OlleHa OCHOBHUX cTyauja: 8.24).

komncke 2004/2005. rogwnHe ymucana je TOCIEAMIDIOMCKE (MarmcTapcke) CTyndje W3 HaydHe OOJACTH
Hudopmanuone texuonoruje Ha Texuuukom dakynrety y Hauky. Y geuemoOpy 2009. romusHe ycmeniHo je ogOpaHuiia
MarucTapcKky Te3y IOoJ HAaclOBOM ,,/Ipojexkmosarse aymopu3o6anoz cucmema 3a yuere Ha 0aabuny” U CTEKIA 3Bambe
Marucrap TEXHHUKHX Hayka (IpocedHa oleHa Maructapckux cryauja: 10.00).

VY mnepuony NOCHEIUIIOMCKHX CTYAMja Y4YeCTBOBaJia jé HAa HEKOJHMKO HAyYHHX CKYNOBa M THM IIOBOAOM
o0jaBuia BUIE pajoBa. Y yke 00JacTH HayYHO MCTPKMBAYKOL Pajia ¥ MHTEPECOBaba 3aIlOCIIEHOT Claaajy: NpUMeHa
napopmannonnx texnonoruja (MT) y obGpazoBamy, caBpemeno Windows u Web mporpamupame, cTpykType u 6ase
nojiataka, IpuMeHa mocinoBHe wuHTenurenuuje (Business Intelligence, BI), MynTuMeanja, mpojeKToBame U
UMITJIEMEHTalMja paduyHapcKuX Mpexa, npuMmeHa 3D rpaduke, ydeme Ha JajbHHY, CIEKTPOHCKO YUYeHe, EIEKTPOHCKO
TIOCJIOBAMbE.

Tokom m3pane nucepranmje, Kauauaar je o0jaBMo HHU3 pajgoBa y MelyHapoaHum u pomahmMm dgacomucuma H
KOoH(epeHIIMjamMa U3 Hay4YHe 00JIacTH MTOCIOBHE HHTEIUIeHIIM]e, U3/1BojulieMO 3HayajHuje paJioBe O Yera cy JBa paja Ha
SCI nuctu, KOju Cy 1aTH y 1aJbeM TEKCTY.

Panosu nva SCI muctn:

1. Munentujesuh, [I.; Bemmoruh, A.; ITaynosuh, JI.: The Interface and Business Processes of An Authorized
DLS Platform, Metalurgia International, ISSN 1582-2214, vol. XVII (2012), no. 9, pp 141-150, (paur
gaconmca: M23, 2009 [IF=0,173; 2010 |IF=0,154; 2011 IF=0,084; 2012 1F=0,134) WsBop:
http://kobson.nb.rs/nauka_u_srbiji.132.html?autor=Milentijevic%20Danijela&samoar=

2. Tlaynorwuh, JI.; ['py6uh, I'.; Crokuh, A.; [Tonosuh, C.; Munentujesuhi, J1.: Developing Business Intelligence
Model for Scientific Research Project Management, Metalurgia International, ISSN 1582-2214, vol. XVIII
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http://kobson.nb.rs/nauka_u_srbiji.132.html?autor=Milentijevic%20Danijela&samoar

(2013), Special Issue No. 4, pp 44-49, (panr gacommca: M23, 2009 1F=0,173; 2010 IF=0,154; 2011 1F=0,084;
2012 1F=0,134) Ussop:
http://kobson.nb.rs/nauka_u_srbiji.132.html?autor=Milentijevic%20Danijela&samoar=

I Cnucax nybauxosanux paoosa

1.

N

Pedepenue mel)ynapoanor nupoa (nmydjukanuje y Mel)yHapoaHUM 4aconucuma):

1. Munentujesuh, JI.; Bemosuh, A.; ITaynosuh, JI.: The Interface and Business Processes of An Authorized
DLS Platform, Metalurgia International, ISSN 1582-2214, vol. XVII (2012), no. 9, pp 141-150, (paur
gaconmca: M23, 2009 [IF=0,173; 2010 |IF=0,154; 2011 IF=0,084; 2012 1F=0,134) WsBop:
http://kobson.nb.rs/nauka_u_srbiji.132.html?autor=Milentijevic%20Danijela&samoar=

2. Tlayworwuh, JI.; I'py6uh, I'.; Crokuh, A.; ITonosuh, C.; Munentujesuhi, J1.: Developing Business Intelligence
Model for Scientific Research Project Management, Metalurgia International, ISSN 1582-2214, vol. XVIII
(2013), Special Issue No. 4, pp 44-49, (paur gaconmca: M23, 2009 IF=0,173; 2010 IF=0,154; 2011 1F=0,084;
2012 IF=0,134) U3zBop:
http://kobson.nb.rs/nauka_u_srbiji.132.html?autor=Milentijevic%20Danijela&samoar=

Pedepenue HanmoHaJHOT HUBOA (My0JuKanuje y noMahuM yaconucuma):

Munenrtujesuh, /l.; CreBanoBuh, M.: [lpumena mynmumeduje y paszeojy eneKmpoHCKUx pecypca 3a yuerve,
inffoM— uacomuc 3a uHpOpMalMOHE TeXHOJOTHje M MydatuMmenujaine cucteme, ISSN 1451-4397 (UDC:
004.738.5:004.85), romuna 2008, 6p. 26, ctp. 22-26, dakynTer opraHu3alnoHUX Hayka, beorpan, 2008.

Caonmrema Ha Mel)yHapOAHUM HAYYHUM CKYNOBHMA:

Munenrtujeuh, [I.; Munomesuh, JI.: Travel agency e- business platform project, Proceedings of the 9th
European conference E-COMM-LINE, ISBN-10: 973-1704-11-6, ISBN-13: 978-973-1704-11-1, Bucharest,
Romania, September 25-26, 2008.

Munentujesuh, JI.: An Example of Adobe Captivate E-learning Tutorial, Proceedings of the 2nd International
Conference on Information and Communication Technolgy & Accessibility — ICTA 2009, ISBN: 978-9973-37-
516-2, May 7-9, 2009, Yasmine Hammamet, Tunisia.

[Maynorwuh, JI.; BessoBuh, B.; Munenrujesuh, J1.; Cranojesuh, Jb.: Proposal of a Technological Solution for the
Virtual Market, International Scientific Conference — UNITECH 2013, Gabrovo, Bulgaria, November 22-23,
2013.

Caonmrema Ha JoMahuM HAyYHUM CKYIIOBMMA:

1. Munentujeuh, [1.; Munocassesuh, M.: Juzajuuparee e-learning pecypca y oKpydicery aymopuzo8anoe
cucmema 3a yyerwe na danuny, YU INFO XIV cumnosujym o padyHapckuM Haykama U MH(GOPMAIOHUM
TexHonorujama, Konaonuk, 9-12 Mapt 2008.

2. Munenrujesuh, [I.; CreBanosuh, M.: Ilpumena ungopmamuuxe mexuonozuje y okeupy oopaszoenoz cajma,
Kongepenuuja Texunuko u undopmaruuko obpasopame, Yauak, 9-11 Maj 2008.

3. Munenrujesuh, [.; Bessyuuh, J.: ITiamgopma e-nocrosarwa mypucmuuke acenyuje, Electra V pernonanna
HAay4YHO-CTpyYHa KOH(EpEeHI1ja O CHCTEMY YIpaBJbambha 3alITUTOM >KUBOTHE CPEJHMHE Y ENEKTPOIPUBPEIH,
Jusunbape, 10-14 Hosem6Gap 2008.

4. Muneurujesuh, [.; Bemosuh, B.; Byukosuh, C.: [locrosnu npoyecu aymopusosane DLS naamgopme,
PenmxemepuHr MOCIOBHHX Iporeca y obOpasoBawy - Haumonamna kondepeHnmja ca mehyHapomnum
yuemthem, Yauak, 23-25. cenrembap 2011.

5. Munenryujeuh, [.; Bessosuh, B.; [laynosuh, JI.: Ilocrosnu npoyecu ananumuuxe DLS 6ase nodamaxa,
PenmxemepuHr MOCIOBHHX Iporeca y obOpasoBamy - Haumonamna kondepeHnmja ca mehyHapomnum
yuemthem, Yagak, 20-22. centembap 2013.

6. Ilaymosuh, JI.; Besoruh, B.; Munentujesuh, [.: [lpumena unmepnem mapkemuHne KOHYenma y
nonynapuzayuju Hayuno-ucmpasxcusaukoz npojexkma, XL CHUMIO3MjyM O ONEpalMOHUM HCTPKUBAKBUMA,
SYM-OP-IS 2013, 3matubop, 08-12. cenrembap 2013.

7. Munenrujesuh, /1.; Besvosuh, B.; [laynosuh, JI.: Ilocrosnu npoyecu cogpmeepcke niamgpopme mypucmuyre
acenyuje, XL Cummosujym o omepanuoHuM wucTtpaxkuBamuma, SYM-OP-1S 2013, 3matubop, 08-12.
cenrremOap 2013.
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4. OueHa 0 HCIIYH-€HOCTH 00MMAa U KBAJINTETA Y OIHOCY HA MPHjaB/beHy TeMy

JokTopcka mucepranvja kanaupara Mp [anuwjene Munentujesuh ,,llocioBHa uHTenureHuuja y (yHKUUjH
ayTOPU30BAHOT MOJENla CHCTeMa 3a yUeme Ha JaJbHHY' OJroBapa o o0MMY W cajpikajy mpuxBaheHO] TeMH Of CTpaHe
HacraBHo-HayuHOT Beha ®akynrera TexHHMYKknxX Hayka Yaugak YHuBepsutera y Kparyjesmy. Ilo kBammrery, ooumy u
pe3ynTaTuMa UCTpaXHBamba y MOTIIYHOCTH 33JJ0BOJbaBa CBE HAyYHE, CTPYTIHE M 3aKOHCKE yCIIOBE.

Jokropcka aucepranmja kanaunara mMp [lanmjene MunentujeBuh ,,JlocnoBHa WHTenwWreHnWja y (GyHKOHjA
ayTOPU30BAHOT MOJEJa CHCTEMa 3a yuemhe Ha JaJbuHy ‘00yxBaTa YKynHo 184 ctpana, ykipyuyjyhm 132 cimka u crimcak
ox 221 nacnoa kopumrheHe crpade U qomahe aurepatype. JlokTopcka nucepTanyja cagpxu cienehe nenmae:

1 YBOAHA PABMATPABA

1.1 TIpenMeT 1 XUTNIOTE3€ TOKTOPCKE AUCEPTAIIH]EC

1.2 Tlpernen crama y MOAPYYjy HCTPAKHUBAbHA

1.3 3Hauaj ¥ b UCTPAKKBAHA Ca CTAHOBHIITA aKTYEITHOCTU Y opeljeH0j HaydHOj 00JIacTH
1.4 MeTtoze uctpaxuBama

1.5 OuekuBaHU pe3yNTaT U HAYYHU JONPUHOC TOKTOPCKE TUCEpTaIHje

1.6 OxBUpHHU cafipkaj AUCEpTAIIHje

2 IIOCJIOBHA MHTEJIMT'EHLTUJA

2.1 Cucremu 3a NOAPUIKY OJJIYUHUBABY

2.1.1 Cxnagumira mogataka

2.1.2 ba3ze nonartaka

2.1.3 TpancaxkioHa obpaja nojaraka

2.1.4 Ananutuuka oOpaja mojaaTaka

2.1.5 Apxutextype OLAP cucrema

2.1.6 Pa3Boj cxiaaumTa nogaraka 1 OLAP korke
2.2 Ananutiyku (OLAP) Mozaen ayTopu3oBaHOT CHCTEMA 32 YUCHE Ha TaJbHHY
2.3 OtkpuBame 3akonutocTu y nojgaiuma (O3I1) - Data Mining (DM)

2.3.1 OTkpuBame 3aKkoHUTOCTU Y 00pazoBHuM mnogaruma (O30I1) - Educational Data Mining (EDM)
2.4 OcHoBe Fuzzy noruke

3 UHTEP®EJC AYTOPU30BAHE DLS ITNTATOOPME

3.1 Tpancakimona DLS 6a3a nogaraka

3.1.1 KopucHuuku nHTEpdejc TpaHcaknuoHe 6aze monataka (OLTP)
3.2 Tlunamuuka DLS Web ammukanuja
3.3 Ananuza nepdopmancu DLS amnukanuje

4 OBJEKTHO OPUJEHTHUCAHH PA3BOJ CUCTEMA ITOCJIOBHE UHTEJIUT'EHLIUJE HA TIPUMEPY DLS
[NIAT®OPME

4.1 edunucame 3axTeBa
4.1.1 lpukymbame 3aXTeBa U MOJIEI MMOCI0Ba ayropusoane DLS matdopme
4.1.2 TocnoBu 3amaTux pecypea 3a yuaeme (LR)
4.1.3 Tlocnosu ypalenux pecypca 3a yuemwe (LR)
4.1.4 TlocnoBu aIMMHUCTPATOPCKE aIlIMKaIHje
4.2 Nzpana Mojiena OCIOBHUX CiIydajeBa yrnorpeode
4.2.1 IujarpaM IOCIIOBHHX ClIy4yajeBa ynoTpeoe
4.2.2 JlujarpaM TIOCJIOBHUX aKTUBHOCTHU

5 OBJEKTHO OPUJEHTUCAHA AHAJIM3A

5.1 Mogen cuCTeMCKHX CiTydajeBa yrnorpeoe
5.2 V3pana KOHIENTYaJIHOT MOeNa
5.3 U3pana aujarpama WHTEPaKIIHje

5.3.1 lujarpam cekBeHIIH

5.3.2 U3pana nujarpama capajme

6 OBJEKTHO OPUJEHTUCAH JU3AJH

6.1 IIpunpema nojaraka 3a aHaJIUTUYKO IPOLIECUPALE
6.2 N3paga TUMEH3UOHOT MOieNa



6.3 N3pana nujarpama kiaca
7 UMIIJIEMEHTAIIUJA

7.1 N3paxa cxmagumTa mogaTaka
7.1.1 Kpeupame Gpu3nykor Mojiena CKIaIuIlTa mogaTaka
7.1.2 T'enepucame cKJIaquIlTa OJaTaKa
7.1.3 YuuraBame mojaTtaxka
7.2 Tlpunpema aHanu3e nojaTaka
7.3 U3pana kopucHHYKOT nHTEpdEjca
7.3.1 KopucHuuku unTepdecj anamutudke 6ase nogaraka (OLAP)
7.4 OLAP anammse DLS cxmaguinTa rmomaraka
7.4.1 AHanm3za ycriexa IIKOJIOBamba
7.4.2 Ananmza ypaheHux pecypca 3a ydaeme
7.4.3 AHanmza oneHa y9eHUKa
7.4.4 AHanuza ornieHa npeamara
7.4.5 Aranmmza BpemHoBama DL oOpazoBama

8 OTKPUBAKE 3AKOHUTOCTU YV ITIOJALIUMA (O3IT) HA TIPUMEPY CKIJIAJJMIITA ITOJATAKA DLS
[NIATOOPME

8.1 OTkpuBame 3aKOHUTOCTH y 00pa3oBHuM moaaiuma (O30I1) na npumMepy ckiaauiiTa nogaraka DLS mmatdopme
8.2 Ananmutuuku (EDM) Moznen ayTopu3oBaHOT cHCTEMA 32 YUEHE Ha NaJbUHY
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HctpaxuBama y NpBOM Jeily JOKTOPCKE AMCEpTalUje Cy ycMepeHa Ha MpeAMeT ¥ IHUJb HCTPaKHBaIba,
MOCTaBJbahe OCHOBHHUX XMIIOTE32, HA METO/IE HCTPAXKHUBAhA U 3HAUa] CAMOT HCTPAKHUBAHA.

HctpaknBama y OpyroM Jeny JOKTOPCKE TUCEpTalldje yCMepeHa Cy Ha OCHOBHE KOHIICTITE W JeUHUITHjE
M0jMOBA: TIOCJIOBHE HHTEIMTEHIIMje, CKIA ININTA TI0IaTaka, TPAHCAKIIMOHE U aHAIUTHYKe 00paje mogaraka, Data Mining-
a u Educational Data Mining-a.

VY tpehem meny nucepranmje, npeaMeT UCTpakuBama je uHTepdejc ayropuzoBane DLS mmardopme koja nma
LIMJb J]a YHAIIPEAX U OCTBApH IITO KBAJMTETHUjH HACTaBHU Impolec odpaszoBama. DLS mnardopma, 3anpaBo npencrasiba
JuHaMUYKY uHTepakTuBHy DLS Web ammmkanujy kpewpany y ASP.NET Ttexnonoruju kopumhemeM mporpamckor
jesuka Visual C # u ADO.NET 6a3a nonaraka. Y3 npeaxoiHo HaBeneHo, Tpehe mornasibe oOyxBara aHamuzy OLTP
momataka DLS 6ase, kao u ommc capaame Te 6a3e ca TuHaMUYKIM HHTepakTuBHIM Web cajrom (1j. DLS mnardhopmom)
NPeKo YCKIaauIITeHUX nppoueaypa (stored procedure) Hamucanux y Transact SQL-y. Takole y oBoM jeny je nmpukasaHn
KopucHuUKH uHTEepdejc Tpancakunone DLS 6asze noxaraxa.

VY yerBpTH JIeo qucepranyje 6aBu ce AeduHKCamEeM MOryhinx 3axTeBa y ayTOpHU30BAaHOM CHCTEMY 3a y4eHme Ha
nasbuHy oxapelieHe 0Opa30BHO BaCIUTHE yCTaHOBE. Y MPOLECY NMPUKYIJbalkha KOPUCHUYKHX 3aXTEBa, OJHOCHO NP
neduHucamy 3axTeBa kopucHuka kopuinheH je IDEFO crangapn. OBum ce neduHUMINY HHIBEBH, HPOLECH U PECYPCH,
MOCTHXE C€ MACHTH(HUKANMja TPaHHUIA TOCMATPAHOT CHCTEMa W MHTETPATHBHOCT IOCIIOBA y MOCMATPAaHOM OKPYKCHY.



Kox m3pane moaena mocioBHIX cirydajeBa ynorpede ce kopuirhemeM ctaagapaa UML nedurumry mocnoau cirydajeBu
ynotpebe u oaroapajyhu MoCJIOBHU HjarpaMy aKTHBHOCTH.

VY merom jeny QucepTaldje akieHaT je Ha 00jeKTHO opujeHTHcaHoj anamusu (npumena UML crammapma) u
u3pagd MoJela CHUCTEMCKHX ciydajeBa ymnorpebe, KOHIENTYaJIHOI Mojesla M JujarpaMa HuHTepakuuje. CHCTeMCKH
ciy4yajeBn yrorpebe, OfHOce ce Ha ojarorapajyhe OpraHu3alMOHO OKpPYXKEHEe M II0Apa3yMeBajy JeTasbaH OIHC
MOCIIOBHUX TMPOLIECa Ka0 CEKBEHIC aKTUBHOCTH. J{HjarpaMoM CHCTEMCHKX aKTHBHOCTH MPEACTABIbCH j& CEKBEHIIMjATHU
TOK IOCIIOBHUX aKTHBHOCTH M CacTOjH CE OJ] CTama, akiuja ¥ mnpenasa. M3paga xoHuenTyaaHor mopena JeHUHUIIES
Monen monataka omucan y okBupy IDEF1X wmerononormje. Ilpm MonenoBamy JAMHAMHUYKHX aclekaTa cCHCTEMa
JqUjarpaMuMa HHTepakije, KOopumheHu cy AujarpaMyd CEKBEHIM 3a MOJCJIOBAaC TOKOBAa KOHTPOJEC MO BPEMEHCKOM
penocieny u ujarpaMy capaimbe 3a MOAEIOBamhe TOKOBA KOHTPOJIE IO OPTaHU3aLHjH.

Iectn meo mucepranuje mocBehieH je 00jeKTHO OPHjEHTHCAHOM JH3ajHY, KOju Tpeba aa oMoryhu: mpumpemy
HojlaTaka 3a aHAJIMTHYKO IpOLecHpame, U3paly AMMEH3MOHOT MojeNla M W3paay aujarpama kiaca. Koxm mpumpeme
IoJlaTaKa 3a aHAJIMTHIKO TpoIlecupame ooyxpahena je: ekcTpakiuja moxataka n3 OLTP 6ase, 3atum unmheme mogaTaka
MIPOBEPOM JIOTHIKHUX T'pelIaka W eIMMUHAIN]OM OCTaJNX Oe3HauajHUX IOoJaTaka W KOHAYHO TpaHC(OpMaIdja moJaTaka
mpe yauTaBama. M3paga TMMEH3HOHOT MO/iea MOYHEhe HACHTH(UKAIIN]OM IUMEH3Hja 1 aTpuOyTa, 3aTUM Ce TIpeyia3u Ha
nehuHUCAbe XUjepapXuja elieMeHaTa W aTpuOyTa Be3aHMX 3a JUMCH3MOHE Tabene, rae je MmoTpeOHo mpoHahin
XHjepapXHjcKe penanuje y CBaKoj AMMEH3WjU M JneduHUcAaTH aTrpudyTe cBake AuMeH3uje. JleHopManuzauujoM ce
HACTaBJba peaiu3alldja HM3pajae AUMEH3UOHOT Mojeia. JleHopmanmuszalja je HEMOCPEIHO Be3aHa 3a JCPUHUCAILC
muMensuja. Kao pemanmona crpyktypa, Ouhe kopumhena mema mnaxysbe, IlemMa 3Be3/le W lIeMa Talakchje Koja
00e36ehyje nodpe nepdopmance. M3meljy ocranor 1mecTo moriaBbe o0yxBata AehUHHUIIM]Y U OIMKMC MOJEIa CKIaJuIINTa
rojlaTaka ayTOpH30BaHOI CHCTEMa 3a yueme Ha NasbuHy. Kao ocHoBa 3a u3paay oxroBapajyher coTBepckor peuiema
nedUHHUCAH je KOHadaH AWjarpaM Kjaca, IITO IpeacaTBba MOCIEOmH KOpaK y OKBHPY (a3e 00jeKTHO OpHjEeHTHCAHOT
IU3ajHa.

Cenmu 1eo paga oOyxBaTa HMIUIEMEHTALHM]jy Koja ce cacToju u3 cienehux ¢asa: uspana cxiiagunita nojgaraxa,
NpHUIIpeMa aHajIn3e IoJaTaka 1 u3pajna KopucHHYKor uarepdejca. [Ipe m3pane cxmaaumra noxaraka (Data Warehouse)
noTpeOHO je m3abpatu CUCTeM 3a ymnpaBibamhe 0asama mogaraka (CYBIIL, Database Management System - DBMS). Ha
npumep Moxe ce kopuctutu Microsoft SQL Server, jep uma MHOre anaTe KOjU ONlaKIIaBajy paj ca CKIAIUIITHMA
nogaraka. On anara 3a paj ca ckiamumTuMma mojaraka SQL Server mma anmare 3a eKCTpakiujy W TpaHChOpMaIujy
nogaraka (DTS), 3a OLAP (On-line Analiytical Processing) ananuszy (OLAP cepBep), a yK/bydyje H anate 3a BU3YECITHH
JIM3ajH CKJIIMILTA NoAaTaKka. Y camy M3pajy CKIaIuILITa NOoAaTaKa craja U Kperpamwe Gpuzndkor mozena 0ase nojaraka,
KOje je Be3aHO 3a TreHepucame (pu3nykux obOjekara, Ae(UHHCAmE TUIOBAa Be3a U JehHHHCAE pedepeHIHjaTHOT
uHTerpurera. Hakon uspaje Gpuanukor Moiela NpucTyIuiIo ce reHepucamy leMe 6as3e rnojaraxa, a 3aTHM e IPeIuio Ha
npouec ynuca nojaraka. Ckiaauiura nogaraka omoryhasajy Op3 mperjiea ¥ aHaIu3y BeIUKe KOJIMYMHE MMOJaTaKa IITo
Ou noHOocHOLMMa OJUTyKa 00e30eAMNI0 OJroBOpe Ha NMUTamba KOjU NUPEKTHO YTUUY Ha BHUXOBY MoryhHoct na Oyny
KOMIIETCHTHH Ha JaHAIIKBEM Op30 MPOMEHJBUBOM TPXKHUIITY. KOHIENT ckiaguiuTa IMojJaka je KOHLENT CKIaJUIITeHa
arperupaHux, eKCTPAaXOBaHWX M (WITPUPAHUX MojaTaka y Oasze, koje omoryhaBajy CJI0jeBUT, MYJITHIUMEH3UOHAIHH
NPUCTYI MOJAlMMa, KakaB je MOTpedaH 3a YCICIIHY aHajiu3y W JOHOIIeHke ehUKACHHX OJUIyKa. 3a CBE NMPEAXOIHO
HaBeJICHE KOpaKe MOXE ce KOPHUCTUTH HEKOJHMKO IPHCTYINA: BHIICAMMEH3HOHANIHA aHainu3a noxaTtaka (OLAP), 3atum
OTKpHBame 3Hama y nojanuma (Data Mining), otkpuBame 3Hama y oOpasoBuuM mojgarnuma (Educational Data Mining)
U OTKpHBamh€e 3Hama y nojganuma Besanux 3a We6 (Web Mining). V nocnensmoj hasu uMiuieMeHTalmje, Koja ce 0JIHOCH
Ha M3pajJly KOPUCHUYKOT HHTepdejca, peaIn30oBaH je KOPUCHUYKH nHTepdejc aHaTuTHUKe 6a3e rnojaraka ayTopu30BaHOT
cUCTeMa 3a yuere Ha JIaJbHHYy.

Y ocMOM Jieny AMcepTanije je pealn30BaHO OTKPHBAmk-E€ 3aKOHMTOCTH y oOpasoBHMM mnomanuma (Educational
Data Mining, EDM) cknagumra nogaraka DLS mardopme, mpumenom DM amropurama (tuma: Decision Tree,
Clustering, Naive Bayes).

JleBetn neo aucepTralyje TOBOPUM O BEIITaYKUM HeypoHCKMM Mpexama (BHM), Taunmje o mpumenn DM
anroputrma nox HasumBoM Neural Network 3a ananmse npenpubama ycrexa IIKOJIOBama, KOpHIINECHEM MOAaTaka
ayTOPHU30BAHOT CHUCTEMa 32 yuere Ha najbuHy (1j. DLS mnardopme).

VY nectoM neny gucepTalMje MpUKa3aH je MOJeN MOCIOBHE MHTENMICHIMje ayTOPU30BAHOT CHCTEMA 32 YUCHE
Ha JAJbUHY, JIOK je Y jellaHaeCTOM MOIJIaBJby H3JIOKEHa eBallyallMja IPeUIOKEHOT MOjeNa CKIAIUINTA MoJaTaKa 3a
OLAP u EDM ananuse (1j. Moaena CKIaAMIITA [TOJaTaKa ayTOPH30BAHOT CHCTEMa 3a YUCHe Ha najbuHy). Takole, mato
je mopeheme ca CpoTHUM UCTPAKUBABUMA.

VY mocnenmeM ey IOKTOPCKE JUCEepTaldje JaTa Cy 3akjbydyHa pa3MmaTpama, a Takohe oOyxBaheHe cy u
MOryhHOCTH IIpUMeHe pa3BHjeHOT KOHIIENTa. YKa3aHo je Ha 3Hayaj JOOMjeHUX pe3ynTaTa ca TeOPETCKUX W MPAKTHUIHHUX
acriekaTa Mojesia CKJIaJMIITa IoJaraka ayTOpU30BaHOI CHCTeMa 3a yuelme Ha JajbuHy. Ha oBaj HaumH ce oTBapa
MOryhHOCT aJber UCTPaKMBarbha Ha TOM I0JbY. 3aTHM, 3aKJby4aK CaAp>KH KPUTHYKH OCBPT Ha OCTBAPEHOCT MpeaAMeTa
HCTaKHYTH CY OCTBapEeHH JIONPHHOCH paja.

Komucuja koncraryje na je aucepranuja ypaheHa Ha NMOTpeOHOM HaydHOM HHMBOY, Y3 Pe3yiTare KOju MMajy
TEOPUjCKH M TPAaKTHYaH HONPHHOC Yy OONACTH TEXHHMYKO-TEXHOJIOIIKUX HayKa, yKa HaydHa o0JacT IMOCIOBHA
MHTETUTCHIIN]A.



5. Hay4Hu pe3yJTaTH JOKTOpPCKe AucepTanmje

VY TeopHujcKOM CMHUCIY, OCHOBHH pe3yJiaTaTH JOKTOPCKE JUCEpTalyje ce OJHOCE Ha MOTBpLy (opmynucaHux
xunote3a. OCHOBHA XHMIOTE3a JOKTOPCKE AMCEpTaIfje yKa3yje Ha TO Ja je Moryhe Ha OCHOBY JOOHWjEeHHMX pe3yiTara
OLAP u EDM ananuza nohu no 3Hama HEOMXOTHOT 32 JIOHOIICHC UCTIPABHHUX OJUIYKa M CAMUM THUM CIpOoBolema Hu3a
aKIyja Koje O moOoJpllane ycrex yueHuka. Y oJHOCY Ha MpBY XHIoTe3y, noTBpheH je cra 1a DLS Web ammkanuja u
meHn e-learning pecypcu Mopajy OHTH caBpeMEHO KOHIMITHUpAaHH, WITO 00aBe3yje Ha pal y HajcaBPEMEHH)HM
MPOrpaMCKHUM aJlaTUMa M KOHCTaHTHY JAWUCTPHOYLM]Y MCKJbYYHMBO aKTYEIHHMX ca3Hama. Y OJHOCY Ha JpPYTry XHIIOTE3Y,
noTBpheH je craB ja MpUMEHa IIOCIOBHE MHTEIHMICHLHWje M HCHUX TEXHUKA 32 aHAIU3y pe3yliTaTa yuyewa Y OKBHPY
TpamuIMOHaTHEe HacTaBe, a Takohe u y okBupy DLS mnardopme mompunocu noehamy KBajguTeTa 00pa30BHOT IpoIieca.
VY omnHocy Ha Tpehy xumoTtesy, pe3ynTar AucepTalje moTBphyje cTaB na je Moryhe HampaBUTH YHHWBEP3aJTHH (OIIIITH)
AQHAJIMTHYKU MOJET CKJIAHIITA [T0J]aTaka ayTOPU30BAHOT CHCTEMa 3a y4eHa Ha JaJbuHy Koju he 3amoBospuTu norpede 3a
aHanmm3ama y cBuM e-learning cucremmma. VCmymeHOCT 4YeTBpTE XMIIOTE3e Oriefa ce kao MoryhHocrt ycmemrne
peamuzanuje Hu3za OLAP u EDM ananm3a momartaka xoju ce 4yBajy y okBupy DLS ckianumra momaraka.

6. [IpuMelHBOCT U KOPHCHOCT Pe3yJITaTa y TEOPHjH U MPaKcH

VY TNpakTHYHOM CMHECITY, OCHOBHH pE3yiTaT AWCEpTaldje Ce ONHOCH Ha IPHMEHY OCHOBHHMX KOHIIEIAaTa
MOCTIOBHE MHTeNUTeHIHje, a nooujern pesynratu OLAP u EDM ananmsa momataka oMoryhmiu cy gonaszak 10 3Hama
HEONXOJHOI 3a JOHOIICHE HCIPaBHUX OUIyKa KOje MOry MOOOJBIIATH yclex y4yeHHka. [loBesuBameM pesynara
EMITIPHjCKOT UCTPaKUBaMa, KOje je CIPOBEJCHO TOKOM HM3paje AOKTOPCKEe AUcepTalyje, ca mocrojehum pesynratuma
UCTpaXXMBamba, NOOWIE Cy Ce NMPaKkTHYHEe CMEpHHIE 3a MPUMEHY CKIAAMINTA T0JaTaka, aHAJUTHYKOT NpOLECHpama
NoJlaTaka U OTKPHBamba 3aKOHUTOCTH Y 00pa30BHUM NOAALMMa Ha MPUMEpPY TPaJWIMOHAIHE HACTaBE U HACTaBe y4ewa
Ha JIalbUHY YHjH CY IJIaBHU KOPUCHHILIN YYCHUILIM Cpehe TeXHUUKe 1koiie y Cpouju. Pesynraru no0ujeHH eMIupHjcKuM
UCTpaXXMBabEM MOKa3yjy y Kojoj Mepu npumena OLAP u EDM ananu3a Mory yTunatu Ha OCTBapHBame INTO OOJbEr
ycrexa ydeHuKa. Pesynratu ucTpakuBama Cy 00jaBJbeHM Yy HAy4YHUM 4acolmucuMma MelhyHapoIHOT M HallMOHAITHOT
3HaYaja.

7. HaunH npe3eHTUpPAbA pe3yJITaTA HAYYHO] jaABHOCTH

VY obmacT TOCIOBHE WHTENHUTEHIIHje, KOje je aKTHBHO NOJbE MCTPaXKHBamka JaHAC Y CBETY, MOCTOje OpojHHU
paJoBH M 3HAUYajHU PE3YNTATH HCTpaXKHBama. Mel)yTum, HCTpakuBame Koje je MpeaBUul)eHO MPeIIoKeHOM JOKTOPCKOM
JHCEPTALMjOM MPEICTAaBIba OPUTHHANIAH HCTPAXKUBAYKH IIPOjeKaT, y KOME Ce HCTPaxyje Kako ce 3Ha4ajHO MOXKe YTULATH
Ha mo0oJbllIakhe yclieXa yUYeHHKa y TPAaJuIMOHATHOj HACTABH M HACTaBU y4ewa Ha HaspuHy, npumeroM OLAP u EDM
TexHHUKa, Tj. mpuMernom DM anropurama (tuma: Decision Tree, Clustering, Naive Bayes u Neural Network). TToce6Ho je
Ba)kHO McTahM Ja 0 caja HHUCY BpIIeHa CBeoOyXBaTHa HCTPaKMBama OBOI IMpoliieMa y Halloj Hay4dyHO) jaBHOCTH,
OJHOCHO HHCY BpILEHE aHajHM3e pe3ylTara y4yewma, IPUMEHOM HaBeJCHHX METOJa, y OKBUPY cpelmbe o0pa3oBHE
ycraHoBe, Beh cy camo cripoBoljeHe aHai3e pe3yliTaTa yuewha y BACOKOLIKOJICKUM yCTaHOBaMa.

VY IOKTOPCKOj AMCEpTalMju pa3MaTpaHa je MPUMEHA IOCIOBHE WHTEIWICHIMjEe U Je(PUHUCAHE aHATUTHIKOT
MOJIea ayTOPU30BaHOT CUCTEMA 33 yUeHhe Ha JJaJbUHy, Kako O ce pealn3oBana IoTpeda 3a aHaun3aMa [MojaTaka yHyTap
DLS mnardopme. Cu noxaiu koju cy kopuinhenu nmpu OLAP (On-line Analytical Processing) u EDM (Educational
Data Mining) anami3ama NPHKYIJbEHH Cy NENMMHYHO ITOMONY ayTOPH30BaHOI CHUCTeMa 3a y4erma Ha JajbuHy (Tj.
quHamudke uHTtepaktuBae DLS Web annmukanuje, HasBane DLS matdopma) u JoKkymeHaTa y HandpHATOM HU3/aby
(ToryT IHEBHWKA, MaTHYHMX KIbHI'a y4eHHKa). MeToJoorija MoCcIoBHE MHTEIMIeHnuje je moctojehy tpaHcakumony
DLS 6a3y nopataka, neaumudHo momohy mpoueca ETL (Extract, Transform and Load), npesena y anamutuuky DLS
0a3y mojaraka, Tj. qeduHacaH je Mojen ckiaauiira nogaraka (Data Warehouse, DW) ayTopu3oBaHOTr crcTeMa 3a yuerbha
Ha nasbuHy Koju je omoryhuo OLAP u EDM ananuse, ca mibeM Jia ce YHAIpeAd HACTABHM IPOLIEC M OCTBApHU IITO
KBaJUTETHH]C YCBajarbe 3HAMma YICHHKA Cpelibe TexHuuke mkosie y CpOuju, kao riaaBaux kopucauka DLS mmatdopme.
VY oBOM pagmy crpoBeneHe cy cieaehe aHamm3e: aHamM3a ycliexa IIKOJOBama, aHalIn3a ypa)eHHX pecypca 3a ydeme,
aHanM3a OICHA yYeHWKa W OIleHa TpeaMeTra, aHanmu3a BpemHoBama Distance Learning (DL) o6pasosama. [IpumeroM
KOHIIETITA TIOCIOBHE HHTEIWICHIHMje, MOOWjEHH pe3yNTaTH aHalu3a YyKalyjy Ha TO jAa je Moryhe mpaBOBpeMEHOM
MHTEPBEHIMjoM JIohM 10 3Hama HEONXOJHOT 3a JOHOIICHE UCIPaBHUX OJUTyKa M CaMUM THM CIIpoBoljema HH3a akuuja
Koje Ou moboJblIae ycrex yueHnKa.

TokoMm m3pane aucepranuje, kaHaunat je oGjaBuo oxapehenu Opoj pamoBa y meljynapomumm u nomahum
yacomicuMa M KOoH(epeHIHjama mpe3eHTyjyhu pesynarate HaydyHOj M CTPY4YHO] jaBHOCTH KOjU Cy JIaTH Yy INPHIIOTY
JIOKTOPCKE JIUcepTalyje.

Komucuja cmatpa na HCTpakMBama M PE3yiATaTH JOKTOPCKE AWCEpTalMje NpYyXkajy OoOMMaH M KOPUCTaH
MaTepHjal 3a Jajby Npe3cHTAIlljy Ha HAyYHHM CKYNIOBHMMa M OOjaBJpHMBame pamoBa y MehyHapomHuMm um gomahum
Hay4YHHUM YacOIIMCHMa, Ka0 ¥ HACTaBaK UCTPAKUBAMKA y 00JIaCTH IOCIOBHE HHTEIUI€HIIH]E.



3AK/bYYAK KOMUCHUJE

Ha ocHOBY yBHIa y NpWIIOXKEHY JOKTOPCKY AMCEpTalHjy W AoKyMeHTanujy, Komucuja 3a oneHy u ondpany
JIOKTOPCKE AncepTaiyje foHocu cienehe 3axkipyuke:

JlokTopcka nucepranuja kauaunara Mp Jlanujene MunentujeBuh, noj HacinoBoM ,IlociioBHa MHTENUreHuuja y
(GYHKIMjH ayTOPU30BAHOT MOJENa CUCTEMa 33 yueHhe Ha JaJbMHY™ MPEACTaBJba PE3yNTaT OPUIMHAIHOT HAYYHOT paja
KaHAWOaTa ¥ 10 caapkajy OAroBapa TeMH Kojy je mpuxBaTmino HayuHo-HactaBHO Behe @axynrera TEXHHYKHX HAyKa Y
Yauky u CtpyuHo Behe 3a TexHHIKO-TEXHOJIOMIKE HayKe YHUBep3uTeTa y Kparyjesimy.

Ha ocHOBy pesynrata mcTpakuBama Koje je kKanammar mp Jarmjenma MmuneHtrjeBuh Tpmkazao y CBOjOj
IIOKTOpcKkoj amcepranmju Kommcnja mma 3amoBoJbcTBO aa HacraBHo—HayuHoMm Behy DakynreTa TEXHHYKHX HayKa y
Yauky mogHece cienehn

HOPEJLJIOI' KOMUCHJE

Komucuja npennaxe HacraBHo—HayyHom Behy Dakynrtera TexHuuknx Hayka y Yauky m Ctpydynom Behy 3a
TexHMYKO-TEXHOJIOIIKE Hayke YHuBep3uteTa y KparyjeBuy jga npuxBaTH JOKTOPCKY auceprauujy mp danujese
MuuentujeBuh non HacioBoMm ,IlocioBHa MHTENIMIeHIMja y GYHKIHMjH ayTOPU30BAaHOT MOJIeNla CUCTEMa 3a y4eHe Ha
JaJbUHY 1 0700pH fAajby MPOLENypy Y CKIady ca cTaTyToM YHHBep3nuTera y Kparyjesiry.

VY Kparyjesiy,

KOMUCHUJA 3A OLHEHY NOKTOPCKE ANCEPTAIINIE:

1.
Ap Aaemnuje BesboBuh, penosau npodecop
dakyarer TexHUYKUX Hayka Yauak YHuBep3utera y Kparyjesity,
yka Hay4Ha obmactT MeHaMeHT HH(POPMAIIMOHN CHCTEMH, MIPECECTHIIK,

2.
Jp Janujena Munomesuh, Baapennu npodecop
dakynreT TeXHMIKNX Hayka Yadak YHuBep3utera y Kparyjesiry
yka Hay4Ha obmact MHpopMannoHe TeXHOIOTHje

3.
Jp Jbumana CtanojeBuh Banpennu npodecop
dakynreT 3a MeljyHapoIHY €KOHOMH]Y, YHHUBEp3uTeTa y beorpany,
yxa Hay4Ha obnact MHpopmaruka

4.
Jp KuBagmn Munuh, penosau mpodecop
dakynTer TeXHNUKKX Hayka Yauyak YHuBepsutera y Kparyjesiy,
yka Hay4Ha obnact VHpopMannoHe TexHOIOTHje

5.
JAp Cunuma Uauh, Banpeaan npodecop
@DakyJaTeT TEXHUUKUX Hayka, Y HuBepusurera y Ilpuintunuy,
y)kKa Hay4Ha 00JIacT padyHapcKa TeXHUKA U N(OPMAIIMOHHA CUCTEMHU




