YHUBEP3UTET Y BEOI'PAAY
OAKVYJITET OPTAHU3AIIMOHUX HAYKA

HACTABHO-HAYYHOM BERY

IIpenmet: Pedepar o ypalheHoj nokTopckoj nucepranyju kanauaata 3opana Pakuhesuha

Onmnykom HacraBHo-nHayunor Beha ®akynrtera opranm3anmonux Hayka 05-01 op. 3/72-4 on
09.05.2018. rommHe WMEHOBaHM CMO 3a wWwiaHoBe Kommcuje 3a OIEHY 3aBpHICHE ITOKTOPCKE
nucepranuje kanauaara 3opana Pakuhesuha noj HacinoBowm:

,1loapIIKa onepaTuBHOM ILUIAHMPAKY MPOU3BOAE U YIIPAB/bAY
pecypcuMa y MaJIuM M CpelbuM npeay3ehunma‘

IMoce mpernena ngocraBibeHe Jlucepramuje W JIpyrux mnparehWx MarepHjajia M pasroBopa ca
Kanmunarom, Komucuja je caunnmna cienehu

PEDEPAT

1. YBOJ
1.1. XpoHoJoruja og1o0paBama u u3pajie 1ucepranmje

Kanmunar 3opan (Mwujonpar) PakuheBuh je 2011/2012 mikosncke rojauHe YMUCAo JOKTOPCKE
cryauje Ha DakynTeTy OpraHM3alMOHUX HAyKa, CTYAHjCKU mporpam HMHPOpManuoHW CUCTEMHU H
MEHaIMEHT, U300pHO monpydje Onepanrona ucTpaxkuBama. [10J10%KH0 je cBe ucnmuTe npensuleHe
IUTAHOM U TIPOTPaMOM JOKTOPCKHX CTyAHWja, ca mpocedyHoM omeHoMm 10 (meceT) W Ha Taj HaYMH
CTEKao MPaBO M3paje NPUCTYIHOT paja.

3opan PakwmheBuh je mpujaBuo MPHUCTYNHHU pan 3a H3paay IOKTOpcke mucepramuje 24.11.2016.
roguHe. HacraBHo-HayuHo Behe dakynrera opraHu3aliioHUX Hayka, YHUBeEp3uTeTa y beorpany je
umeHoBasio Komucujy 3a mpersieq U oadpaHy NPHUCTYIHOr pajia U OLEHY HaydyHEe 3aCHOBAaHOCTH
npujaBjbeHe JnokTopcke aucepranuje, 30.11.2016. roamne, ommyka Op. 3/153-18. Kangunmat je
06.07.2017. rogunae ogOpaHUO NPUCTYIHU Paj MoOJ Ha3uBOM: ,,Jloapiika onepaTuBHOM IIAHUPABY
MIPOM3BOIHEC U YIPaBJbahy PeCypcuMa y MalliM U CPEeIBIM Ipeay3ehnma‘, mog MEHTOPCTBOM JIp
Hanune Jleunh-L[BeTtkoBuh, pemoBHor mpodecopa Dakynrera OpraHM3aMOHUX HayKa,
VYuusepsurera y beorpany. M3semraj Komucuje 3a ornieHy HaydHe 3aCHOBAHOCTH TEME JOKTOPCKE
nucepranuje ycBojeH je Ha HactaBao-nHayunom Behy 12.07.2017. roaune, onnyka Op. 3/92-4. Behe
Hay4YyHUX 00JIAaCTH TEXHUYKHUX Hayka YHHBep3uteTa y beorpany, Ha cennuim oapsxkanoj 28.08.2017.
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TroJuHe, oJuTyKoM 0p. 61206-3010/2-17, ogobpwuiio je u3pagay NpeasioxKeHe TOKTOPCKE TUCEPTaIrje
mosx HacyioBoM ,[lonpiika omepaTUBHOM IUIaHUpamy NPOU3BOAKE M YIPaBJbalkby pecypcuma y
MaJvM H cpelmHuM mpeaysehuma”, a 3a MeHTOpa je mMeHoBana np Januna Jleunh-lgeTroBuh,
penoBHH mpodecop dakynTera opraHM3alMOHUX Hayka, YHuBep3utera y beorpamy. HacraBHo-
HayuyHo Behe dakynrera opraHM3alMOHWX Hayka je Ha cemHuiu ojnpxkanoj 06.09.2017. roaune
omrykom Op. 3/111-11 omoOpwmio m3pamy MOKTOPCKE TUCEpTandje M OJ00pPEHO je WMEHOBAHC
MeHnTopa jp Jlanure Jleunh-I1{BeTkopuh.

Memnrop je 04.05.2018. uzBectrio HacraBHo-HayuHo Behe DakynTera OpraHn3alliOHUX HayKa J1a je
kanguaat 3opan PakuheBuh 3aBpmmo m3pany moktopcke aucepramnuje, a HacraBHo-Hay4dHo Behe
dakynrera OpraHM3alMOHMX HayKa je Ha ceqauiy oapxanoj 09.05.2018, ommykom 05-01 6p. 3/72-
4, nmenoBasio Komucujy 3a mperien, oleHy W OJI0paHy 3aBpIICHE JOKTOPCKE AWCEpTanuje, y
cacTaBy:

1. ap Januna Jleunh-LBeTkoBuh, penosan mpodecop dakynrera opraHM3aluOHUX HayKa,
Yuusepsureta y beorpany, MeHTOp;

2. ap Jacmuna OmepoeroBuh-bujenosuh, penosan npodecop dakynrera opraHn3aMOHNX
HayKa, YHuBep3uTeTa y beorpany, wias;

3. np Munan Maprtuh, penoBau mpodecop Dakynrera OpraHU3alUOHUX HAYKa,
VYuusep3ureta y beorpany, unan;

4. np Cama MapunkoBuh, Banpennu mnpodecop Pakynrera opraHU3ANUOHUX HayKa,
YHusep3ureta y beorpany, unas;

5. np Hparana Maxkajuh-Huxoauh, Banpennun mnpodecop Pakynrera OpraHH3aIHOHHX
Hayka, YHuBep3urera y beorpany, unas;

6. n1p Hebojma BojoBuh, penosun mpodecop Caobpahajnor daxynrera, YHHBEp3UTETa Y
Bbeorpany, unan.

1.2. Havyua o0JacTt guceprammje

JlokTtopcka muceprandja ,[logpmika omepaTWBHOM IUIAHHpamy TMPOU3BOIBE W YIPABIbAbY
pecypcuma y MajM H CpelmuM mIpeay3ehmma® mpumnana HaydyHoj oOnmacth TeXHHUUKHX Hayka,
noapy4jy OpraHu3aiMoHNX HayKa, y’KOj Hay4HOj 00acTH YIpaBibamke MPOU3BOAKBOM H yCIIyrama.
Mentop nucepranuje ap Hanmna Jleuuh-LiBerkoBuh, penouu mpodecop Dakynrera
OpraHu3allMOHMX Hayka YHuBep3ureTa y beorpany, nszabpana je y 3Bame y yXkK0j HaydyHO] 00JacTu
VYnpasspambe NPOU3BOAKBOM M yCiIyrama U JOKTOpHpala je y YXKOj HayyHO] 00jacTH YIpaBibame
MPOM3BOJHOM U yCIyrama.

Crcak pazmoBa KOju KBATU(HUKY]y MEHTOPA 3a Boh)embe JOKTOPCKE TUCEepTaLyje:

1. Jleunh-I{BeTkoBuh, /., Atanacos, H., babaporuh, C. (2010). An algorithm for customer order
fulfillment in a make-to-stock manufacturing system. International Journal of Computers,
Communication and Control, 5(5), 783-791. ISSN: 1841-9836, [SCI-e, IF 2010 = 0.650].

2. Jleunh-llBeTrxoBuh, /I., Atanaco, H., Babaporuh, C., Amwmumh, H. (2011). Web-based
implementation of replenishment process in distribution channels - a case study. International
Journal of Industrial Engineering: Theory, Applications and Practice, 18(6), 291-299. ISSN:
1943-670X, [SCl-e, IF 2011 = 0.154].



3. Bab6aporuh, C., Makajuh-Huxonuh, ., Jleunh-I{BeTkoBuh, /1., Atanacos, H. (2012). Multi-
period customer service level maximization under limited production capacity. International
Journal of Computers, Communication and Control, 7(5), 802-811. ISSN: 1841-9836, [SCl-e,
IF 2012 = 0.441].

4. Maxkajuh-Hukonuh, /., babaporuh, C., Jleunh-LIBerkoBuh, JI., Atanacos, H. (2014). An
algorithm for production planning based on supply chain KPIs. International Journal of
Computers, Communication and Control, 9(6), 711-720. ISSN: 1841-9836, [SCl-e, IF 2014 =
0.746].

5. Jleunh-IIBetkoBuh, JI., OmepOeropuh-bujenosuh, J., 3apuh, C., Janwuuh, P. (2016). E-
banking application in business companies — A case study of Serbia. Information Development,
32(4), 762-776. ISSN: 0266-6669, [SCI-e, IF 2016 = 1.691].

6. PaxuheBuh, 3., OmepOerouh-bujenosuh, J., Jleunh-LIBerkoBuh, JI. (2016). A model for
effective planning of SME support services. Evaluation and Program Planning, 54, 30-40.
ISSN: 0149-7189, [SCI-e, IF 2016 = 1.137].

1.3. buorpadcku noxanu 0 KAHIUAATY

Kanmunar 3opan Pakuheuh je pohen 20. jyna 1986. rogmue y Yxuny, Pemybnuka CpOuja.
OcnoBHy mikony ,,Pamoje lomanoBuh™ je 3aBpmmo y beorpamy, a morom m IX beorpancky
ruMHa3ujy ,,Muxajmno [lerpoBuh - Amac*, mpupoHO-MaTeMaTHIKU CMEP.

AKaJeMcKo 00pa3oBamhe:

koncke roguae 2005/06 ymucao je ocHoBHe cTtyaMje Ha DakylITeTy OpraHW3alMOHUX HayKa Y
Beorpany. Jlana 24.11.2010. je aumnmomupao Ha ojceKy 3a Onepayuounu mMeHaymeHm, ca TEMOM
,JIlmaHupame HaOaBKe y NMPOU3BOJHUM U YCIyKHUM mnpenyzehuma® (meHtop: npod. ap Jacmuna
Owmep6Oerosuh-bujenosuh), ca Hajsumom orneHoM (10, nmecet). TOkOM AMIIOMCKHX aKaJeMCKHX
CTyJIfja OCTBApHO je MpoceyHy oreny 8,93.

Ikoncke rogune 2009/10 ymucao je muruiomcke akageMmcke (Macrep) cryauje Ha Dakynrery
OpraHU3allMOHUX HayKa - CTYAUJCKU Iporpam HMuoicerepcku u onepayuonu MeHaymenm, CTyaAujcKa
rpyna llpedyzemuuuxo ynpagmarbe maium u cpedrwum npedysehuma. ana 08.02.2012. ogbpanuo
je mactep panx Ha Temy ,,Heku enemMeHTH 3a IUIaHUpame MOJAPIIKE OKpPYXKEeHa M0OO0JbIIABAY
yenermraoctrt MCIT" (MenTop: mpod. mp Jacmuna Omep6erosuh-bujenosuh), ca HajBHIIOM OIIEHOM
(10, necet). Tokom mMacTep cTyauja ocTBapuo je mpoceuny oteHy 10,00.

koncke romune 2010/11 ymumcao je u Apyre OUITIOMCKE akaaeMcke (macrep) cTyauje Ha
@akynreTy OpraHM3alMOHMX HaykKa, ompenesbyjyhm ce 3a crymujcku mporpam Onepayuona
ucmpasicusarba u pavynapcka cmamucmuxa. Jana 28.01.2013. ogOpanuo je mactep pan Ha TeMy
,MoJenu u MeToJe peulaBama npobdiiema pacnopehuBama y IIaHupamy NPOU3BOAHKE" (MEHTOP:
npod. ap Mupjana Yanranosuh), ca HajBumom omenoMm (10, mecer). Toxom macTtep cTyauja
ocTBapuo je npoceuny oreny 10,00.

Axkanemcke mikosicke roamHe 2011/12 ymmcao je mokTopcke cryauje Ha Dakynrety
OpraHM3allMOHMUX HayKa, CTYJIUjCKH nporpam HMugopmayuonu cucmemu u menaymenm, A300pHO
noapyuje Onepayuona ucmpaxcugarsa. 1101010 je CBUX A€BET UCNUTa NpeABUNEHUX MIaHOM M
MporpaMoM cTyauja, ca npocedHoM orerom 10,00:



Kombunaropna ontumu3anuja (mpod. ap Mupjana Yanramosuh);

HoBu TpenmoBu y onepanuonnM uctpaxuBamuma (pod. ap 'opnana Casuh);
Henuneapno mporpamupame (ipod. np Bepa Byjunh);

Hayka o menagmenty (mipod. np Mupko Byjomesuh);

MerToonoryja HayqHO-UCTpakuBadkor paaa (mpod. ap Jodpusoje Muxaunosuh);
VYnpasbame NTaHIMMa cHabIeBamka — 01adpaHa noriassba (pod. ap Mupko Byjomiesuh);

Mertaxeypuctuke (npod. 1p Mupjana Yanranosuh);

S A o

Bumekputepujymcka ontuMu3anyja u oanyunBame (nmpod. ap Munan CranojeBuh);

o

Ympassbame Npou3BoAH0M U yeryrama (nmpod. ap Hanuna Jleuuh-L{BetkoBuh).

Kanmunar 3opan Paxwheuh je 06.07.2017. romuHe on0OpaHWO MPUCTYITHU PaJl TMOJ HA3UBOM:
,, ] [0IpIIIKa ONepaTHBHOM TUIAHUPALY MPOU3BOAE U YIPaBJbabhy pecypcuMa y MalliM U CPeImbuM
npexyszehnma* mog mentopctBoMm, ap Hanurne Jleanh-L{BetkoBuh, penosror npodecopa dakynrera
OpraHM3allMOHMX Hayka YHuBepsutera y beorpamy. Hakon Tora, kaHmupmaT je 3amodyeo paj Ha
U3paau JOKTOPCKE JHCepTalyje.

Ilegaromko, mpodecnoHaIHO H HCTPAKNBAYKO HCKYCTBO:

Kanaunar 3opan PakuheBuh je TOkOM OCHOBHUX M MacTep akaJeMCKHUX CTyAM]ja, y BUIIE HaBpaTa,
noxahao mpakce y pa3IMYUTHM NPOM3BOAHUM M ycay:kHuM mnpeay3ehuma: , Eneprompojexr
ompema‘ a.n., cektop 3a kpaymreT (04.08. — 22.08.2008.); ,,Kma3z Mwumom* a.11., CEKTOp JIOTUCTHKE
(08.09. — 26.09.2008.); ,,Jlenta Makcu*, cexTop 3a ckianumTemne (HoBeMOap u nenembap 2008.);
,,Pernonanan neHtap 3a pa3zsoj MCII - beorpaa™ n.0.0. (aBryct-cenrrembap 2010.); Nestle Adriatic
71.0.0. - CEKTOP 3a MJIaHUpamkEe Y JIaHlly cHaOaeBama (Maj-aBrycT 2013).

Kao unan mpojekTHOr THMa, y4eCTBOBAO je y peanusanuju npojexta: Omepoerosuh-bujenosuh, J.,
Jleunh-1[getkoBuh, [I., beuejcku-Byjaxnmja, JI., Antuh, C., Bophesuh, JI., Pakuhesuh, 3.,
AtanacoB, H. (2013). VYmuampehuBame KBanuTeTa ympaBjbama wH3a0paHUM MOACHCTEMHMA
npenyseha ,,3enena nujana“ 1.0.0., 3 Hosor Cana — koHIrentyaHo periewmne 0p. 70028 (Hay4uHO-
HCTPaKWBAYKH MPOjeKaT, IO yrOBOPY ca MPUBPEIHNAM JIPYIITBOM, OKTOOAp - meuembap 2013).

3opan PakuheBuh je yuecHMK Ha cTpaTellkoM mpojekTy IIporpaM wuHTerpaqHux W
MHTEPAUCIMIUIMHAPHUX HCTpa)KuBama, MUHHUCTApCTBa MPOCBETE, HAYKE M TEXHOJOIIKOI Pa3Boja,
3a mepuon 2011-2018. mon HasmBoMm ,,MIHGpacTpykTypa 3a €IEKTPOHCKH IOJAPKAHO YUYCHE Y
CpOuju‘ (eB. 6poj mpojexra: 47003).

Kannunar 3opan Pakuhesuh je, og 15. anpuna 2010., 3anociien Ha PakyaTeTy OpraHu3anuoOHUX
HAyKa Kao capagHuk y HacTtaBu (y mepuony: 15.04.2010.-14.04.2012.) u kao acucteHT (oA
15.04.2012.- no nanac) Ha Kareapu 3a ympaBibame MPOU3BOAKHOM U MPYKAKBEM yCIIyra. Y4ecTByje
Yy HaCTaBH Ha MPEIMETHMA:

e Ha ocHOBHHM CTyIHjamMa:

Inanuparee npouzsoorwe u yciyea (penosuau npeamer 1V ron.);
Ynpaswarwe manum u cpeorum npedyszehiuma (antepnatusuu npeamet [V roxn.);
Ananuza, unsicervepune u menaumenm epedrnocmu (130opHu npeametu IV rog.);

O O O O

Ynpasware ycnyeama (n36opuu npeamer IV roxn.).



Ha mactep crynujama:

Inanupare onepayuja y nanyuma cnaboesarba (00aBe3HU MPEIMET);
Ilpeoyzemnuwmeo u ynpasmware MCII (06aBe3HU TIpEAMET);

IIpedysemnuuxu nodyxeam u 6usHuc nian (00aBe3HH MPEAMET);

Ipeoysemnuuxo ynanpehusarve ynpasmsarea MCII (M300pHU TIPEIMET);
IIpeodyzemnuwumao y jagnom cekmopy (M300pHH TIPEIMET);

Ynpasmware pecypcuma (n300pHN IpEIMET);

Hobomwasarwe xearumema ynpasmsared U peuiagarbe npobrema (U300pHU

O 0O O O O O ©O

MIPEAMET).

VY BpemHOBawmy memaromkor pana Ha @akyinTeTy OpraHM3allMOHW HayKa, YHHUBEp3WUTETa Yy

Bbeorpany, kanaunar 3opan Pakuhesuh octBapmo je Bucoke onene (Tabena 1). Ox moverka pana Ha
@akynreTy OpraHM3allMOHUX HayKa, 1O CHpOBOhema Mocieamhe aHKeTe, KOHCTAHTHO jé OLCHHBaH
BHUCOKUM oOIleHaMa, mpeko 4.8 (Ha ckamu ox 1 mo 5). JlooutHuk je Harpana 3a HajOoOJbe OlCHEHE
capagauke Ha PakynreTy oOpraHu3allMOHWX Hayka 3a Inkojcke roauue: 2015/16, 2016/17,
2017/2018.

Tabena 1: Ouene nenaromkor pajga 3opaHa Pakuhesuha na @akynTeTy opraHu3alvOHM HayKa,
VYuusepaurera y beorpany

Mlk. roquna: | 2009/10  2010/11  2011/12  2012/13  2013/14 2014/15  2015/16 2016/17 2017/18

Onena
(max 5)

4,86 4,95 4,99 4,91 4,94 4,82 4,92 4,94 4,91

VY okBHpY BaHHACTaBHUX aKTUBHOCTH, 30paH PakuheBuh je yuecTBOBao y opraHusalyju HayqYHUX U

CTPYYHHUX CKYIIOBa 1 CEMUHapa:

Ckyn mpuBpennuka m Hayunuka CIIMH 2011, y opramm3anuju Llentpa 3a OmnepammoHu
MeHapMeHT, DakynTeTa OpraHU3alMOHMX Hayka, kKao wiaH OpraHm3anuoHOr oa0opa
(rpyna: Texuuuku o160p);

Ckyn npuspennuka u HayuyHuka CIIMH 2013, y opranmzanmju Llentpa 3a OnepanunoHu
MeHayMeHT, @akynreTa OpraHu3allMOHMX Hayka, kKao wiaH OpraHuzauuoHor ozadopa
(rpyna: TexHu4ku 0160p);

Ckyn mpuspennuka u HayuyHuka CIIMH 2015, y opranmzanmju Llentpa 3a OnepanunoHu
MeHayMeHT, DakynreTa OpraHu3allMOHMX Hayka, kao wiaH OpraHu3anuoHor ozadopa
(rpyna: TexHu4ku 0160p);

Ckyn mpuspennuka u Hayuynuka CIIMH 2017, y oprammzanmju Llentpa 3a OnepamuoHu
MeHayMeHT, akynreTa OpraHu3allMOHMX Hayka, Kao wiaH OpraHu3anuoHor ozdopa
(rpyna: TexHu4ku 0160p);

WHTepHanMOHaHN CHMIIO3HjyM OpraHu3alMoHuX Hayka SymOrg 2016, y opraHu3zanuju
dakynreTa OpraHU3alMOHUX HayKa, Kao wiaH TexHuukor ogodopa;

VY cBojcTtBy npenaBaua, 2013. ToanMHE je y4ECTBOBAO y peallu3oBamby ceMuHapa ,,)KHBOTHHU
UKITyC OM3HHC-TUIaHa”, y opranu3anuju LlenTpa 3a mpeay3eTHHIITBO U yrpasibame MCII,
@dakynTeTa OpraHU3alMOHNX HayKa, Y HUBep3uTeTa y beorpany;

Kao menrop crynenrcke exune dakynrera opraHM3allMOHUX HayKa, OCBOJHO j€ IPBO MECTO
Ha TaKMHUUYEHY Y pelllaBamy CTyauja ciydaja, Ha DakynreTy TeXHUYKUX Hayka y HoBom
Cany, y mepuony 4-6. neriem6ap 2009. rogune;



¢ buo je peuenseHt 3a mehynaponue daconwuce: Journal of Small Business and Enterprise
Development, Management — Journal of Theory and Practice, n Asian Journal of
Economics, Business, Advances in Research.

e Unan je yapyxema Anyman Aconujarnuja Oneparnonux Menanepa (AAOM), ®akynrera
OpraHM3ALMOHUX HayKa;

e Unan je Cpmnckor Yapyxkemwa llpodecnonanana y Jlanmy CHabneBama u3 Hosor Cana
(CYIUIC), https://www.supplychain.rs/.

Kannunar 3opan Pakuheuh je 06jaBro oko 50 HaydHHX pajioBa:

® jemaH paja y uctakHyToM melhyHapomHOM dacommcy (M22);

® [ecCT pajioBa y HAIMOHAIHUM Yaconucuma mel)yHaposHor 3Hadaja (M24);

® Ba panma y mehyHapoaHHM YacomucuMa KOju HUCY KaTeTOPUCAHHU;

® TpuU paJa y UCTAKHYTHUM HAallMOHAIHUM yaconucuma (M52);

e 16 pamoBa ca MmehyHapomHHX CKyIOoBa mraMnanux y neiauau (M33);

® [ieT pajoBa ca MeljyHapOJIHUX CKYIOBa IMITaMIaHUX Y u3Boay (M34);

e 15 pamoBa ca CKymmoBa HaIIMOHAJIHOT 3Ha4aja MTaMnanux y nenuau (M63);
® jemaH paj ca CKyloBa HAIMOHATHOT 3HayYaja IMTaMIaHux y u3Bony (M64).

OOnactu uHTEpecoBawma KaHAaunaTa cy: llnmaHupame NpPOM3BOAKE U YCIyra, OINEPAaTHBHO
IUTaHUpame - NpoOJIeMy TEpMUHHUpPamba U pacropehuBama y Mponu3BOIHBH, ONEpallMOHY MEHAIMEHT,
yIpaB/babe MaJlUM U CPeIlbUM Npeny3ehuma, npeay3eTHUIITBO U NMOJPIIKA OKPYKEHa.

Kanaunar roBopu, 4nta M MUIIE HA SHITIECKOM je3UKY (BHIIHM-CPEIHH HUBO). YTIO3HAT je ca pasioM
y cnenehum codrBepckum maketuma: Microsoft Olffice, AIMMS, Microsoft Navision, Matlab,
MiniZinc n SPSS.

2. OIIUC JUCEPTALIUJE

2.1. Caap:xaj aucepranuije

JlokTopcka amcepranuja kanauaara 3opana PakuheBuh, mox HacioBoM ,Ilompmika onepatuBHOM
IUTaHUpaky NPOM3BOJIE U YNpaBibalkby pecypcuMa y MalluM M cpelmuM npenysehuma‘ mpumnana
obnactu Onepayuonu meHaymenm, y>K0j HAy4YHO] 00MAaCTH Ynpaswarwa npouzeoorom u yciyeama.
Hucepranuja je Hanucana je Ha 280 ctpanHa, 06e3 mpuiora. CTpyKTyHUpaHa je y ocaM TOTJaBJba,
yKIbyuyjyhu murepatypy u mpuiore. [uceprammja caapxu 69 civka u 49 Tabena. YBumom y
crnHcak KopumrheHe JuTepaType, youaBa ce Ja je KaHAuIaT KOPUCTHO 268 peepeHTHHX jeANHUIIA.
CtpykTypa JOKTOpCKE nmucepTanyje je cieneha:

1. VBox

2. Hampr HaydHe 3aMHCITH UCTPaKUBaha y TOKTOPCKO] TUCEPTALIN] I
2.1. IlpeaMeT ucTpaxkupama
2.2. llwb ucTpakuBama
2.3. Ilona3He XUnoTese y UCTpaXUBamby
2.4. Mertoje 1 HAUMH UCTpaKUBarkba
2.5. O4yekuBaHU HAy4HU JOMPHUHOC
2.6. [1nan uctpaxxuBama
2.7. Onwmc caapkaja paga



3. Mana u cpenma npeayseha
3.1. [Nojam manmux u cpenmux npeayseha
3.2. Ilogpuika ManuM U cpeamuM npeaysehuma
3.3. CieuupuuHOCTH ynpaBibakha MaJIUM U CpembUM npeay3ehuma

4. OnepaTHBHO IUIAaHMpalkE€ MNPOM3BOIKEC U YIPABJbAKE PECypcHUMa Yy MalluM M CPEImbHM
npeny3ehnma
4.1. Ilnanupame NpoU3BOAE U MpyKarmba ycayra
4.2. Yupasmame pecypcuma
4.2.1. Jlebunummja pecypca y npeaysehy
4.2.2. Tlnanupame NpOU3BOJHUX pecypca
4.2.3. VYmupasspame NPOU3BOJHUM pecypcuma
4.3. KapakTepuCTHKe W THITOBH MTPOU3BOIHIX OIEpaIija
4.4. JloMeH onepaTUBHOT TUIAHUPaa IPOU3BOAHE
4.5. lIpobnemu y onepaTUBHOM IJIaHUPAaEky MPOU3BOIKE U Y YIIPaBIbakby pecypcuma
4.5.1. Kareropusanuja npoOieMa 1 lbHXOBO MOZICIIOBAHE
4.5.2. TlpobGmem pacniopehrBama 1 OTIEPaTUBHO TUIAHUPAHE TPOU3BOIHE
4.5.3. IlpobGsieM TepMHHUpaka U ONEPATUBHO IUIAHUPAHE TPOU3BOHE
4.5.4. IlpoGiemu MelyornepaloHuX 3aiMxa U ONepaTUBHO IUIAaHUPAHkE IPOU3BOIHE
4.5.5. OnepaTHBHO IJIaHUpamE IMPOU3BOIAMBE U MpobieM onapehuBama AyKUHE Tpajama
OIEePaTUBHOI Neproja
4.6. PemaBame npoOsema y OnepaTiBHOM IIaHUPAKy MPOU3BOAKE U YIIPaBIbakhy pecypcuma
4.6.1. Kareropmsammja mpoOnema pacrnopehuBama W TepMUHHpama, CICHUPUIHOCTH
03Ha4aBamba
4.6.2. KomrmurekcHoCT mpoOieMa pacriopehrBama 1 TepMUHHPAbHA
4.6.3. Merone pemaBama npobieMa pacnopehrBama 1 TepMUHUPa®ba
4.7. Cneun(uaHOCTH ONEPATUBHOT TUIaHUpama npousBoimke y MCII
4.7.1. Onuc npobsema pacnopehuBama U TEpPMHUHUPABA Y TIPOU3BOABU MaJIOT 00MMa
4.7.2. MartemaTtnuku Mojenu npodnema Job Shop
4.7.3. TlpobGiiem mpaBoBpeMeHOT pacniopehrBama U TepMHUHHPAHA

5. Tloapuika onepaTuBHOM IUIaHUpPawky npousBoame y MCII

5.1. Tloppuika pemaBamy mpodiema pacropehuBama u repmuaupama y MCIT
5.1.1. TlpaBuna npuopureTa
5.1.2. Giffler & Thompson (GT) anropuram jaucte
5.1.3. XeypucTuka NpeMelTame yCKUxX rpia
5.1.4. MeTtona JOKaIHOT NpEeTPaKUBamka
5.1.5. Taby nperpaxkuBame 3a podnem Job Shop
5.1.6. CumynupaHo kajbewe 3a podnem Job Shop
5.1.7. Tenercku anropurmu u ipodiem Job Shop
5.1.8. MeToa mpOMEHJBPMBUX OKOJWHA U Tipobiiem Job Shop

5.2. Pa3BHjeHOCT ONEepaTUBHOT IUTAHUPAha POU3BOIIE U YIIPABIbakha PecypcuMa
5.2.1. [lepunncame HIBOA pa3BHjEHOCTH ONEPATHBHOT TUIAHUPAHA MPOU3BOIHE
5.2.2. Mepemwe HUBOA Pa3BHjE€HOCTH ONEPATUBHOT IUIAHUPAha MPOU3BOIHE



5.3. UcrpaxuBame HUBOA PAa3BHjCHOCTH OTEPATHBHOT IUIAHMparma MPOU3BONIE U YIIPaBIbamka
pecypcuma y MCII
5.3.1. Metoznonoruja HCTpaXKMBamba
5.3.2. PesyntaTu UCTpaxuBama

5.4. Ananuza MoryhHoCTH 3a yHanpehuBame NOAPIIKE ONEPATUBHOM IUIAHUPAkhY MPOU3BOIHE
- TIPETJIe U aHaJln3a JIUTEPAType U3 UCTPAKUBAHUX 00JIacTH
5.4.1. Metoznonoruja KopumheHa y mperieny JUTepaType
5.4.2. TlpetpaxuBame pagoBa
5.4.3. Cenexuuja pagoBa
5.4.4. Ananusa celeKkTOBaHUX pajoBa
5.4.5. KBanTuTaTuBHA aHaIu3a CEJIEKTOBAHUX pasoBa
5.4.6. KpanuTaTuBHa aHaJn3a CEJIEKTOBAaHUX PajsioBa

5.5. KpuTtnuku ocBpT Ha ocajallbe pe3ysiTaTe HCTPaKUBamba

5.6. YHanpeheme pemaBama mpoOiema pacnopehuBama W TepMUHHpama y ONEPAaTHBHOM
IUTAHUPay MPOU3BOAE U yIpaBibawy pecypcuma y MCII

5.7. Pa3Boj Moziena moIpiIke ornepaTuBHOM IUTAHUPAhY TMPOU3BOAGE U YIIPAaBJbaby pecypcuMa
y MCII

6. 3akipyudak
JIutepatypa
[Tpunosn

2.2. Kparak npuKa3 nojeJMHa4YHuX NOIJ1aB/ba

IIpBo norJjaB/be TOKTOPCKE JUCEPTALMje YAHH YBO. Y APYroM MOIJIaBJby NPEICTaBIBCH j€ HALPT
HayYHEe 3aMHUCIIH HUCTPakWBama, ca JePUHACAHUM TPEIMETOM HCTPAKUBamka, LUIBEM
UCTpaKMBamkba, XUIOTe3aMa UCTPAKMBamkba, Ka0 M HAYYHUM METoJamMa HCTpaKhBama, KOjuM he ce
aHaJIM3UpaTH Je(QUHUCAHMU NPEIMET MCTpaXkuBama. Takohe, y OBOM NOIVIaBJbYy IMpPHUKA3aHU Cy U
OYEKMBAHU HaY4HU JIONPHUHOCH UCTPAKHBaka, IUIAaH UCTPAXKUBaka U CTPYKTYpa paja.

Tpehe norjiaB/be JOKTOPCKE TUCEpTANUje CAIPXKHU MPHKA3 OCHOBHUX TEOPH]CKUX MOCTABKH, YH]jy
CYIITHHY YnHe Maja u cpeama npemyseha (MCII): mojam u nepurnuje MCII, moapmka MCII n
cnenuduuHocTy ynpasbama y MCIL. ¥V oBom nornasmpy ce moceOHO Harnamasajy Baxknoct MCI],
cneuuduuHocTy U Kapakrepuctuke MCII, noceOHO y cekTopy NpoU3BOAHE AETaTHOCTH.

Y 4eTBPTOM MNOIJaBJ/by JOKTOPCKE IHMCEpTalHje Cy AehUHHCAHU M TIPEACTaBIBECHU MPOIEC
OTIEPAaTUBHOT TUIAHUpamha MPOU3BOIKHE U yIPaBJbakha PeCypcuMa y MpOu3BOIHUM npeaysehnma. Y
OBOM TIOTJIaBJbYy Cy MPBO ONHMCAaHU TOJMOBH IUIAaHHpama IPOU3BOAKE M TpykKama YCIyra, u
yhnpaBjbama pecypcuma. 3atuMm cy AeduHHCaHEe KapaKTepUCTUKE W TUIOBH IPOM3BOAHUX
omnepanyja, uMajyhu y Buy /1a Ha IpOLEC ONEPaTUBHOT IIaHUPAha MPOU3BOAE YTUUY IIOMEHYTE
KapakTepuctuke. [loToM je ommcaH JOMEH ONEPATHUBHOI IUIAHMpama MPOU3BOIIE, Ca CBOjOM
CTPYKTYpOM H TpOIeCHMa, Ka0 M IUTAHEPCKUM MpoOjeMrMa KOjH C€ jaBJbajy Y OBOM IIpOIIECY.
[MomTo je mporec OmepaTUBHOT IUIAHUpPAEka MPOU3BOIIE y HEMOCPEIHOj BE3H Ca aHraKOBAHEM
pasnIMUMTUX pecypca y mpenysehy, ommcaH je W mpolec yhpaBjbama pecypcuma. Y mporecy
OIIEpaTHUBHOI IUIAHMPaKka MPOU3BOHE U YIPaBJbakha MPOU3BOJHUM PECYpPCUMa ONUCAHU CYy HEKH
0Jl OCHOBHHUX TMpobOyieMa (mpobnem pacnopehuBama, TpobiemM TepMUHHpama, Hpobiem mely-
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OTIEpallMOHUX 3ajixa, MpoOiieM oapehuBama MyKWHE Tpajama OmepaTuBHOr mepuoxa). Haxon
neuHuCcaHUX TpoOiieMa, HaBelIeHEe Cy MOTYNHOCTH HUXOBHX pellaBama, MPEKOo IeQHHUCAmbA
KOMIUIEKCHOCTH TIpo0JieMa U HaBol)ema MeTo/ia 3a peliaBame. Y OKBUPY OBOT Jielia JUCEpTaIHje Cy
MpeJICTaBIbeHE U CTIeNU(UIHOCTH OMEPATUBHOT MIaHUPaka MPOU3BOIHE U YIIPABIbakha PECYPCHMA,
KOju Cy KapaktepucTHuuHH 3a npou3Boana MCII. JlerasbHo je omucad npoOiem pacniopehuBama u
TePMHUHHpaka y TPOU3BOAKBH Mayor oouma (eHrit. Job Shop) W TpencTaB/beH je MaTEMaTHUKH
Mojen oBor mpobiema. Takole, omucaH je W KOHIENT MpaBOBpeMeHOCTH (eHrd. Just in Time) y
pacniopehuBamy U TEpMUHUPABY.

VY nmeTom moriaBJby JOKTOPCKE TUCEPTALMje MPEICTaBbEHA j€ TOAPIIKA OTIEPATHBHOM IUTAHUPALY
npomsBogme y MCIL. Ha modueTky OBOT mMoOTriiaBiha HaBeIEHE Cy METOJE KOjé MOTY NPYKUTH
MOJPIIKY Yy pelaBamy mpodieMa pacropehuBama u TepMUHHpamba y MPOU3BOIHBI MaJor 00MMa.
Ty cnanajy HeKe o MO3HATHX MeToja: npaswia npuopureta, Giffler & Thompson (GT) anroputam
JUCTe, XEYPUCTHKA MpEeMeIlTame YCKUX Ipia, MEeToJa JIOKAJHOI HpeTpakuBama, Taldy
NPETPaXUBake, CUMYIHPAHO KaJbeHE, I'€HETCKU alrOpUTMM, METOJa HMPOMEHJbUBUX OKOJIMHA.
ITopen Tora, y oBoM moriaB/by JIe(UHHMCAH j€ IOjaM pPa3BHjEHOCTH ONEPATHUBHOI IUIAaHHpaHba
MPOM3BOJHE M YIIPaBJbalha PECYpCUMA, M TPEJCTaB/bEHA j€ METOJ0JOIHja 3a MEpeme HUBOA
pasBujeHoctu. Jlepunucana je u nogpmka MCII HamemeHa noBehaBamy, Tj. moOOJbIIaABAKGY HABOA
Pa3BUjEHOCTH W3 JIOMEHAa OMNEpPAaTHBHOT IUIAaHUpama MPOU3BOAKE W yIpaBibamka pecypcuma. Y
HACTaBKy Cy NPEACTaBJLEHH PE3yJTATH CIPOBEACHOT MCTPAaXKMBamka MEpea HUBOA Pa3BUjEHOCTH
mporeca ONepaTHBHOT IIAHWPama MPOU3BOAKE U ynpaBibama pecypcuma y MCII y PemyOmmmm
CpOuju. OBO moriaB/be AMCEpTAlMje Jajbe CAAPXKU U Mperjie]] JUTepaType U3 HCTpaKuBaHe
obmactu. [Ipernen muTepaType je 3aCHOBaH HAa CUCTEMAaTHYHOM METOAY MPETPaXKHBamba, CEIICKIH]e,
W aHaTM3e HAYYHUX pajoBa. Y TMperiiedy JuTeparype cy AeduHucana aktyenHa nocturayha,
TPEHIOBH, Ka0 U HEHCTPaXCHU NMpoOIeMH 0] 3HaYaja 3a MOJPIIKY MAJIUM U CpeIbuM npeay3ehnma
y OHNepaTHMBHOM IUIaHMpamy HpPOM3BOAKE M yIpaBbalkby pecypcuma. Ha ocHOBY perasbHe
KBAHTUTATUBHE U KBAJINUTATUBHE aHAJIM3€ HAyYHHUX pajoBa, JaT jé KPUTUYKH OCBPT Ha JOCAJALIHE
pesyiTare UCTpakuBama. KpUTHUkM OCBpT oOyxBaTa: aHaiu3y MOTyhHOCTH 3a yHamnpehuBame
pemiaBama npodiemMa ONepaTUBHOI IUIaHMpama M YIpaBibamba NPOU3BOAHMM pecypcuma y MCII;
aHanM3y MOTYNHOCTH 32 pa3Boj MOJIesa MOIPIIKE ONePAaTHBHOM IUTaHUpawy mpou3Boame y MCIL; n
n300p METo/e 3a UMIUIEMEHTAIHjy Ha MpoOieMy KOjH je mocMaTpaH y JOKTOPCKOj TUCEpPTALHju.
HakoH KpHUTHYKOT OCBpTa, MPEACTAaBJbEH je Mojen mpobieMa pacrnopeluBama U TEPMUHHpAma Y
OTIEPaTHUBHOM IUIaHUpPakY Npou3BoAme Manor oouma DRCFJS (eurn. Dual Resource Constrained
Flexible Job Shop). 3a pemaBame HaBEACHOT IMPOOJeMa, MMIUIEMEHTHPAaHA jeé METaxeypHUCTHKA
BUILEKPUTEPHUJYMCKH I'€HETCKU aJrOpUTaM COPTHpama HEeJOMUHHpaHUX pemiewma NSGA-II (eHri.
Non-dominated Sorting Genetic Algorithm II), ca nBe KputepujyMcke (pyHKIIMje 3a BpPEIHOBAC
NoOWjeHNX pacropesia: BpeMe 3aBpiueTka oOpane cBux mnpousBoaa u JIT (ewrn. Just in Time)
¢dyHKIHja 3a Mepemhe OJCTyIama BpEMEeHa 3aBpUIeTKa 00pajie MPOr3BoIa O POKOBA 3a 3aBpIIETaK
(kpuTepujyMm npaBoBpeMeHocTH). [IpHka3aHo je 1a pe3ynTraTd IpUMEeHe MEeTaXxeypUCTHUKE, JeTaJbHO
NPEe/CTaB/bEHH y AUCEpTaLjH, JOBOJIE 10 yHanpehemwa pemaBama npodiaema DRCFJS ca acnekTa
MIPaBOBPEMEHOCTH y ONEPATUBHOM IUIAaHHpamy M PALMOHAIHOCTU Yy KOpHUIIhewy MPOU3BOIHUX
pecypca. Ha kpajy mormnaBiba NpeiCTaB/bEH j€ KOHLENTyaJHH MOJEN MOJPIIKE OINepaTHBHOM
TUTAaHUpaky TMPOU3BONKBE W yIpaBibaky pecypcuma y MCII, xoju mMa ynory METOHOJOIIKOT
OKBHpa 32 peajn3annjy akTUBHOCTH mojpike y cekropy MCIL.



IlecTo morJjiaB/be JOKTOPCKE AUCEPTAIHj€ MPEICTaBIba 3aKJbydHA pa3MaTpama, Y KOMe ce HaBoJe
OCTBApEHH LHMJbEBH HMCTPAKMBAKA, KA0 W MPHUKA3 pe3yjTara TECTUPama MOCTABJbEHUX XHIOTE3a
HCTPaKUBaMKa. 3aK/byyaK CaApXH W TPEryie]] MOCTUTHYTUX HAYYHUX U CTPYUYHUX JONPHHOCA
JOKTOpPCKE UcepTalyje, Kao 1 mpasle Oynyhux ucTpakupama.

IIpernociieame Moriaas/be MPeICTaBIba CIUCAK JIUTEPATYPE Koja je KopuimrheHa MPUITUKOM H3paje
OB€ JOKTOPCKE JUcepTaluje.

IMocnenmwe mnorJjaB/be YWMHE NPWIO3M JOKTOPCKE OUcCepTandje. Y TPWIO3UMa Cy MpHKa3aHH
IpUMEpU HEeKUX, y Jauceprauuju odpaheHux, MeToga Koje ce KOpPHCTEe y pellaBamy mnpobsema u3
JIOMEHa OIEpaTUBHOTI IUIaHMpama MPOU3BOAKE M ympasibamwa pecypcuma (IIpunor 1). Takobe, y
NPUWIOTY j€ NpHUKa3aH W MCTPAXMBAYKU YNUTHUK KOJU je KopuilheH y HCTpaKuBamby HUBOA
Pa3BUjEHOCTH ONEPATHBHOI IUIaHMpama MPOU3BOHE M ympaBibama pecypcuma y MCII, unju cy
pe3yiTaTu MpUKa3aHu y JOKTopckoj auceprauuju (Ilpuor 2). Y npuiiory JOKTOpCcKe qucepTaiuje
HaJla3u ce u Omorpaduja ayropa ca cnuckoM o0jaBibeHHX pagoBa (IIpwmmor 3), uzjaBa 0 ayTopcTBY
(TTpunor 4a), u3jaBa 0 UCTOBETHOCTH IITAMIIAHE M CJICKTPOHCKE BEP3Hje JOKTOPCKE TUCEpTAIlH]je
(ITpunor 46) u u3jaBa ca crrckoM o0jaBsbeHUX pagosa ([Ipuior 4B).

3. OLIEHA JIMCEPTAIINJE

3.1. CaBpeMeHOCT M OPUTHHAJTHOCT

Jloktopcka mucepraumja ,llogpmka omepaTMBHOM IUIaHMpamky [POU3BOAKE U YIPaBJbalby
pecypcuma y MaJuM U cpeiluM npeny3ehuma‘ kanauaara 3opana Pakuhesuha 6aBu ce akTyeaHOM
npo6iemarukoM nogpuike MCII y noMeHy oOnepaTHBHOTI IUIaHUpama MPOU3BOAIKE U YIpaBibamba
pecypcuma. MCII npezncraBipajy TOMUHAHTHY Kateropujy mpenyseha y PemyOmuimm CpOuju, a u
mupe y 3emsbama EBporncke yauje (EY-28). MCII cy o3HadeHa kao: MOKpeTay pa3Boja HalMOHAITHE
U CBETCKE IpUBpe/e, HajBehn MOTEeHLMjal caMO3alollbaBakba U IeHEPaTOp HOBUX PaJHHUX MECTa,
npenyseha Koja UMajy BEJIMKU YTHUIA] Y HAIIMOHATHOM, PETHOHAIHOM M JIOKAJTHOM Pa3Bojy CpeIuHa
y KOjUMa ce Hajas3e, U Koja CBe BHUIIE M00Mjajy KapakTep MHTEpHAMOHAIHUX mpeny3eha koja
nocinyjy Ha rtinobamHoM tpxkumry. MCII mpencraBibajy HajydecTanujy KaTeropHjy H Y
pou3BOIHOM cekTopy Pemy6mmke Cpouje u EY.

O caBpeMEHOCTH MpeaAMETa UCTPAXKUBAKA JUCEPTALUje Ce MOXKE 3aKJbYYUTH M Ha OCHOBY BEJIHMKOT
Opoja mybnuKanyja, KibHra, a ToOCeOHO HAYYHHX PaJoBa Y UCTAKHYTUM YacONHMCHUMA Y TOCIEIBIX
MeT ToIMHa Ha TeMy oOpaljeHy y amcepramuju. KaHaunmaT je ucTpakuBame MPHKA3aHO y OKBHPY
JOKTOpPCKE nucepranvje 0a3upao Ha BEIMKOM Opojy HaydyHHX pajoBa, Mel)y Kojuma je 3HaudajaH
Opoj pamoBa IMyOJIMKOBaH y TOCIEAKE TPHU TOJMHE, IITO TOBOPU O aKTYSIHOCTH U CaBPEMEHOCTH
OBE TeMe.

VY IOKTOPCKOj MUCEepTalWju je TMpUKa3aH KPeHpaHW OPUTHHAIHU JIWjarHOCTUYKH ajaT, Y OOJHKY
HCTPAKMBAYKOT YIUTHUKA, KOJHM C€ MOXE MCITUTATH HIUBO PAa3BHjCHOCTH ONEPATUBHOT IIAHUPAHa
MPOM3BOKC U yHpaBibama pecypcuma y MCIIL. Kanmunar je y OKBHPY HOKTOPCKE AMCEpTaIije
NPHUKa3a0 pe3yaTaTe HCTPAKUBaba Koje je CIPOBeo KopucTehn KpenpaHu UCTPaKUBAYKH YIIUTHHK,
grMe je nokazano 1a MCII nmajy HIKY HUBO Pa3BHjEHOCTH ONEPATUBHOT IUTAHUPAHA IPOU3BOIHE
0J1 BEJIMKUX Tpery3eha.

[Ipobnemu pacniopehuBama u TepMUHHUpamka Cy jelaH oj Hajuemrhe MCTpaKMBaHUX MpodiieMa H3
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JIOMEHa IpoIieca OTNePaTUBHOT TNIAHUPaka y CBAKOAHEBHOM IOCITIOBAhY MPOU3BOIHUX U YCITY)KHUX
npexyseha. /lakie, OB MOCIOBH Cy jeHU O] Haj3HAYAjHUJHX Yy MPOIECY ONEPATUBHOT IUIAaHUpambha,
r1e je morpedHo y oapeheHOM BpEeMEHCKOM MEepro Iy M3BPIINTH AJNOKAIMjy pecypca Ha 3a/aTke, y3
yBa)KaBame jeTHOT WK BUIIIE KPUTEPHjyMa YCTICITHOCTH J00ujeHux pacnopesa. [Iponahu Haj6osbH,
Tj. ONTUMAaJaH paclope] onepanyja ¥ TSPMUH-IUIAH, MPEACTaB/ba BEOMa KOMIUIEKCAH Ipoliem,
KOME je Y HAYYHUM H CTPYYHHM paJ0BHMa, mocBeheHa BennKa maxma.

[Ipobnemy pacnopehuBama U TepMmuHHpama (y CTpaHo] JMTepaTypu mno3Hat kao Job Shop)
nocBeheHa je 3HauajHa Makma y JOKTOPCKO] nucepTtauuju. Job Shop mpobiem mpeacTaBiba jeaH
Ol HAJUCTPAXHMBAHUjUX TMpoOJeMa Yy NpOW3BOAHOj mpakcu mpenyseha. Job Shop upobiem
KapaKkTepHIle MpOIeCHO-OPTaHN30BaHy MPOU3BOAY, TIO3HATY Kao ,,IPEKUIHA" HIIH ,,paIMOHAYKA"
NpOM3BOJKa. TakaB OOJMK OpraHu3alMje TPOW3BOJHOT TpoIleca KApaKTePUCTHYaH je 3a
MPOM3BOJHE paaroHHIE W (GadpHuKe KOje MPOU3BOJAE BEIUKH OpOj PasIUUUTHX MPOU3BOJA MAJIOT
o0MMa IPOU3BO/HE, T3B. MPOU3BOMA MPeMa MOPYHOMHH, KOja 3axTeBa 00pady Ha pazIMYUTUM
MamuHaMa. To je TUN mpou3BOIK€¢ KOju jgomMuHupa y naHammsuM MCIL. Kangupar y cBojoj
JIOKTOPCKO] AMcepTanuju pasmarpa Job Shop npobiem Koju je KapaKTepUCTHUYaH 33 TIPOU3BOABY Y
MCII, xoja umajy orpanumueHe pecypce. IIpenmsHuje, oBaj mpoOieM je y HOBH]jOj ITUTepaTypu
MO3HAT TOJ, HA3UBOM JABOpecypcHO orpanuyeH Job Shop upobnem (enrn. Dual Resource
Constrained Flexible Job Shop - DRCFJS). KputnukuM OCBPTOM Ha J0CaJallikbe MPHUCTYNE Yy
pemaBamy OBOT MpobieMa, y JOKTOPCKO] AMCepTanuju je yHanpeheH mocrojehu HauMH HETroBOT
peniaBama Kpo3 JeTabaH onuc npodiema DRCFJS. Kao obmuk mojpiike y pemaBamy mnpodiema
pacriopehuBama u TepMmuHupama y MCII, ummIemeHTupaHa je MeTaxeypucTMka —
BUIICKPUTEPH]YMCKH TE€HETCKH ajJrOpUTaM 3a Op30 COPTHpame HEIOMHHUPAHUX pelierma (€HII.
Non-dominated Sorting Genetic Algorithm II — NSGAII), ca TpenioXeHUM KpUTepHjyMuMa
BpeIHOBama JOOMjEHUX pellera: BpeMe 3aBplieTka oOpaae cBux mpowsBoia u JIT ¢yHkumja 3a
Mepeme 0JICTyamha BpeMEHa 3aBpllieTka oOpajie Mpou3BoJa 0]l POKOBA 3a 3aBpIIETaK (KPUTEPUjyM
npaBoBpeMeHOCTH). [IpukazaHn UMIUIEMEHTHpaHU MPUCTYN 3a periaBamwe npodinema DRCFIJS, ca
nepUHUCAHUM KpUTEpPHjyMHUMa, j€ OpHUIMHajaH, a pe3yldTaTh CIPOBEACHUX EKCIepHUMeHaTa
JI0Ka3yjy HBEroBy NPUMEHIJbUBOCT.

Taxobe, kaHOUIAT je y OKBUpPY AHMCEpTalyje NPEACTaBUO U OPUTMHAIHU KOHLENTYalHH MOJEIN
nogpuike MCII y 1oMeHy onepaTHBHOI IJIaHUpamka MPOU3BOAHBE U yNpaBibama pecypcuma. OBaj
MOJeNl MMa M MpakTHYaH 3Hayaj, jep MOXeE IOCIYXHUTH Kao OIIITH METOAOJIOIIKH OKBUp 32
npyxame nogpiike MCII y oBoM goMeHy.

WNmajyhn y BuIy H3HECEHO, MOXE C€ 3aKJbYUHTH Ja j€ MpEeaIMeT HCTPaKHBama JJOKTOPCKE
JMcepTalyje y CKJIagy ca CaBpeMEHUM U aKTYeJIHHMM HCTPaKMBAauKMM TPEHAOBUMA, a J00UjeHH
pe3yiTaTH UCTpakuBamba MPeCTaB/bajy OPUTHHAIHYU JONPUHOC KaHAuAaTa nocrojehuM 3Hamuma
13 0Be 00JIaCTH U OTBapajy MpOCTOP 3a HEH JAaJbU PasBoj.

3.2 OcBpT Ha pedepeHTHY M KopuuitheHy JUTEPATYPY

Kanaupar je y uspaau gokropcke auceprauuje ,Jloapiika onepaTUBHOM IUIaHUpPaky TPOU3BOIE
U yIOpaBjbalhy pecypcumMa y MalluM U cpelmuM npeaysehuma® kopuctuo 268 pedepeHTHuX
JUTEpaTypHUX jeIMHUIIA PEJICBAaHTHUX 3a TeMy. JIuTepartypa je kopumrheHa y CBpXy IpeJcTaB/bamba
pa3marpaHor npoOieMa MCTpaXKMBama M y LWbY NpHKa3a J0CAJAlIBbUX MPENIora 3a pellaBame
cIMYHuX TpobieMa M BUXOBOT mopehema. OBa pedepeHTHa mTeparypa oOyxBaTa pas3iIHuUTe
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nyOnuKkamnyje: Km\ure, pamoBe oOjaBjbeHe Ha MehyHapomauM u nomahuM KoH(epeHIHWjama, |

panoBe n3 Mel)yHapoHO MPU3HATHX HAYYHUX YaCOIHUCA.

VY okBHpY AOKTOpCKe nucepranuje ypaheH je M aerajpaH mperyien jaurepartype. JleTasbHO je
aHanmm3upaHa rpyna ox 107 HaydHuX pasoBa 00jaB/beHHUX Yy Mel)yHapomHUM dHacommcuMa Koju Cy

WHACKCUpaHU y 0azaMa HaydyHUX pajoBa cBeTCKUX u3naBaua (Elsevier, Springer, Emerald, Wiley,
Taylor&Francis). Y Toj TpyliM aHaJU3MpaHUX PaoBa, BUIIE O] OJIOBUHE pajioBa je MyOJINKOBaHO
y nocneamux net roguna (2012-2017).

Hajeeha maxkma y ananm3um nutepatype je mocBeheHa Job Shop mpobiemy pacnopehuBama u
TEepMHUHHUpakha, Ka0 U METoJlaMa Koje ce KOPHCTE Yy pellaBamy HaBeaeHor mpodiema. Kommieran
crimcak KopuiheHe JuTepaType NpeACTaBJbeH je Y MPETHOCIeABEeM NOTaBby UCepTaluje.

Crnenm yH CIHCAK JIUTEPaType, OJHOCHO pedepeHir, Koje ¢y o MoceOHOT 3Havaja 3a u3paay u
cazipkaj OB IOKTOPCKE JAHUCEpTaIHje:

1.

10.

Ahmadi, E., Zandieh, M., Farrokh, M., & Emami, S. M. (2016). A multi objective
optimization approach for flexible job shop scheduling problem under random machine
breakdown by evolutionary algorithms. Computers & Operations Research, 73, 56-66.

Audet, J., & St-Jean, E. (2007). Factors affecting the use of public support services by SME

owners: evidence from a periphery region of Canada. Journal of Developmental
Entrepreneurship, 12(2), 165-180.

Augustine, B., Bhasi, M., & Madhu, G. (2013). Influence of forecasting, planning and
controlling on the performance of small and medium enterprises. School of Engineering,
Cochin University of Science and Technology.

Bennett, R. J., & Robson, P. J. A. (1999). The use of external business advice by SMEs in
Britain.  Entrepreneurship &  Regional Development, 11(2), 155-180. doi:
10.1080/089856299283245

Blazewicz, J., Moseley, B., Pesch, E., Trystram, D., & Zhang, G. (2016). New challenges in
scheduling theory. Journal of Scheduling, 19(6), 1-2. doi: 10.1007/s10951-016-0503-z

Boter, H., & Lundstrom, A. (2005). SME perspectives on business support services: The
role of company size, industry and location. Journal of Small Business and Enterprise
Development, 12(2), 244-258. doi:10.1108/14626000510594638

Chaudhry, I. A., & Khan, A. A. (2016). A research survey: Review of flexible job shop
scheduling techniques. International Transactions in Operational Research, 23(3), 551-591.
doi: 10.1111/itor.12199

Deb, K. (2001). Multi-objective optimization using evolutionary algorithms (Vol. 16). John
Wiley & Sons.

Deb, K., Pratap, A., Agarwal, S., & Meyarivan, T. A. M. T. (2002). A fast and elitist
multiobjective genetic algorithm: NSGA-Il. [EEE Transactions on Evolutionary
Computation, 6(2), 182-197.

Gong, G., Deng, Q., Gong, X., Liu, W., & Ren, Q. (2018). A new double flexible job-shop
scheduling problem integrating processing time, green production, and human factor
indicators. Journal of Cleaner Production, 174, 560-576. doi: 10.1016/j.jclepro-

.2017.10.188.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kacem, I. (2013). Genetic algorithms for solving flexible job shop scheduling problems. In:
Jarboui, B., Siarry, P., & Teghem, J. (Eds.). Metaheuristics for production scheduling. John
Wiley & Sons. 19-44.

Land, M. J., & Gaalman, G. J. C. (2009). Production planning and control in SMEs: time for
change. Production Planning & Control, 20(7), 548-558. doi: 10.1080/095372809
03034230.

Lang, M., & Li, H. (2011). Research on dual-resource multi-objective flexible job shop
scheduling under uncertainty. In Artificial Intelligence, Management Science and Electronic
Commerce (AIMSEC), 2011 2nd International Conference on (pp. 1375-1378). IEEE.

Lei, D. (2012). Co-evolutionary genetic algorithm for fuzzy flexible job shop scheduling.
Applied Soft Computing Journal, 12(8), 2237-2245. doi: 10.1016/j.asoc. 2012.03.025

Lei, D., & Guo, X. (2014). Variable neighbourhood search for dual-resource constrained
flexible job shop scheduling. International Journal of Production Research, 52(9), 2519-
2529. doi: 10.1080/00207543.2013.849822

Lei, D., & Guo, X. (2015). An effective neighborhood search for scheduling in dual-
resource constrained interval job shop with environmental objective. International Journal
of Production Economics, 159, 296-303.

Li, J., Huang, Y., & Niu, X. (2016). A branch population genetic algorithm for dual-resource
constrained job shop scheduling problem. Computers & Industrial Engineering, 102, 113-
131.

Piller, C., & Wolfel, D. I. W. (2014). Production planning for SMEs - Implementation of
production planning with subject-oriented business process management (S-BPM).
International Conference on Subject-Oriented Business Process Management (Vol. 422
CCIS, pp. 164-173). Switzerland: Springer International Publishing. doi: 10.1007/ 978-3-
319-06191-7_12

Stevenson, M. (2009). Practical implementation of production planning and control concepts
in SMEs and MTOs: an introduction to the special issue. Production Planning & Control,
20(7), 541-547. doi: 10.1080/09537 280903034222.

Villa, A., & Taurino, T. (2018). Event-driven production scheduling in SME. Production
Planning & Control, 29(4), 271-279.

Yazdani, M., Aleti, A., Khalili, S. M., & Jolai, F. (2017). Optimising the sum of maximum
earliness and tardiness of the job shop scheduling problem. Computers & Industrial
Engineering, 107, 12-24. doi: 10.1016/j.cie.2017.02.019

Zheng, X., & Wang, L. (2016). A knowledge-guided fruit fly optimization algorithm for

dual resource constrained flexible job-shop scheduling problem. International Journal of
Production Research, 54(18), 5554-5566. doi: 10.1080/00207543.2016.1170226

3.3. Onuc ¥ 2aIeKBATHOCT NPUMEILEHNX HAVYHUX METOAA

Kangunar je y TOKy u3pajie Aucepranmje KOPHUCTHO Pa3IMIUTe HaydHE METOJE MCTPaKHWBamba, Kao

MTO Cy: KOMIIApaTHBHA aHAlIW3a W CHHTE3a, METOJIC WHIYKIHUje W JEAYKIHje W MaTeMaTHUKO

Mojaenupame. Pax Ha aucepTanyju OTIOYEO je carjiefaBameM IocTojehux HaydHuX pesynrara y

obmactu moxpuke MCII n onepaTHBHOT TUIaHUpamka MPOU3BOIKE. [IpBO je U3BpIICH cCCTeMaTHYaH
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Mperies MPUKYIJbEHE JMTEepaType, KBAaHTUTATHBHA M KBAJIWTATUBHA AaHAIN3a CEJIEKTOBAaHHUX
HAyYHO-HCTPaXMBAYKUX pagoBa W Kilacupukammja mpodiemMa OIepaTWBHOT IUIAaHHPamka
MPOM3BO-C. AHAIN3A U CHCTEMaTH3allMja MPUKYIJbEHE HAyYHE W CTPYYHE JIUTEPAType CIYKHIIe
Cy 3a JIOKa3uBambE ONPaBAaHOCTHU MPEITI0KEHUX paBalia UCTPaXHUBamka Y JOKTOPCKO] AUCEPTALH]jH,
Kao U 3a TeCTUpame JePUHUCAHUX XUIIOTE3a.

Ha ocHOBy mo3HaTuxX TEOpHjCKMX KOHLENaTa U Iperjiena Juteparype, y cieaehoj ¢asu uspazae
JOKTOPCKE AMCepTalMje KaHIUAaT je CUHTE30M Kpeupao MCTPa)KMBAuKW YNUTHHK 3a yTBphUBame
HUBOA Pa3BHjCHOCTH ONEPATHBHOT TUIAHUpaha MPOU3BOAE U yIpaBibama pecypcuma y MCII, kao
u 3a yrBphuBame morpeba BmacHuka/menanepa MCII 3a moxpmkom w3 okpyxkema. Y cienehoj
¢da3u m3pazge aucepranmje, KOpUmhemeM NePUHUCAHOT UCTPAKUBAYKOT YIUTHUKA, KAO TEXHUKE
UCTpaXMBamka, KAHAUIAT j€ CIPOBEO TEPEHCKO MCTPAXKHUBAKE, KOPHCTEhN HCITUTHBAKE KA0 METOX
UCTpakuBama. VcTpaxuBame je CIpOBEACHO Ha Y30pKy on 79 mpousBomHux mpeny3eha y
Peny6nunu Cp6uju. OOpaja pe3yiaraTta TEPEHCKOT UCTPaKHMBamba y UCTPAKUBAUKOM Y30pKY NPBO
je u3BplueHa nomohy AeckpunTuBHe craTuctuke. [IpoBepa noys3paHocTH ckajie KOjoM ¢€ MEPH HUBO
Pa3BUjEHOCTH ONEPATHBHOI IIAHUPAmka MPOU3BOIBE U YNPaB/balba PECypCcUMa, Kao U mnopeheme
pesyarara uzmel)y MCII u Benukux npeayseha, U3BpiIeHN Cy KOPUIINEHEM METOAA CTaTUCTUYKOT
3aKJpy4yHBama (MyTeM NapaMeTapcKuX U HemapaMeTapCKUX TECTOBA).

Hakon noOujama pesyintaTa O HHMBOY pPa3BUjEHOCTH OICPATUBHOI IUIAHHpama MPOHU3BOIKBE H
ynpaBibama pecypcuma y MCII, 3a nmasbe pasmaTtpame u3aOpan je mpoOiieM pacropehuBama u
TEPMUHHpaba y MPOU3BOIKBU MaJIOT 00MMa Koja je OrpaHHuyYeHa PacIoIOKUBUM pecypcuMma, Koju je
JICCKPHUIITUBHO OMHCAH W MOJICJIOBAH Kao MPOOJIeM MaTeMaTHYKOT MporpaMupama. ¥ JUcepTanudju
j€ UMIUIEMEHTHPaHa METaxeyprCTUYKa METO/Ia BUIIICKPUTEPHjYMCKH T€HETCKU anroputMu (NSGA-
II) 3a penraBame OBOT MpoOJIeMa y OKPYXKEHY 33 HyMEPHUKE MPOpavyyHE U MPOTPAMCKOM je3UKy
MatLab (enrn. Matrix Laboratory).

Pesynratu pemaBamba OBOr MmpobjeMa Cy peaju30BaHM METOJOM EKCHEepHMEHTHCAama U
CHMYJIaLMjOM y peIIaBamby MPEAJOKEHOM METaxXeypuCTUKOM ca Haja, Yy JHTepaTypu
Npe/ICTaBJbEHUM, TpUMepUMa Tipodiema pacrniopehuBama. [logatHo, y auceprauuju cy aeuHucanu
napaMeTpy I'eHeTCKUX ajiropurama (BeJIMYMHA IOIyJIalyje, CToNa pa3MeHe TeHEeTCKOT MaTepujana,
cToma MyTaiyje, u Opoj reHeparnmja y J00Hjamy jeAMHKHU Tj. PELICHa).

duHamTHO, METOJOM WHIYyKIWje (TeHepanu3aluje), y JOKTOPCKO] IUCEepTaluju je MpHuKa3zaH
KpeupaHH 1iecTo(asHyu KOHLENTYaJHU MOJEN MOAPIIKE ONEepaTHUBHOM IUIAHUPAY MPOU3BOIBE U
ynpaBJbama pecypcuma y MCIL

Ha ocHoBy aHanmm3e IOKTOpCKE AHCEpTalyje, 3akjbydyje ce Ja NMPUMEHEHE HAaydHE METOJe H
TEeXHUKE OJroBapajy IO 3Hayajy, CTPYKTypH M IPUMEHM TEMH JOKTOpPCKE IUcepTauuje H
CIPOBEJICHOM HCTPAXKHUBAY.

3.4. [IpyMeH/LUBOCT OCTBAPEHMX pe3yJTara

Pesynraty koju cy MOCTUTHYTH y OKBHUPY OBE JOKTOPCKE JHCEPTAIHjEe MOTY C€ UMIUICMEHTUPATH Y
npakcu MCII. KpenpaHu TujarHOCTHYKH ajlaT MOXE Ce TIPUMECHUTH Ha BEJIMKOM Opojy npenyseha,
y CBPXY HCIHTHBamba BUXOBOT HHBOA Pa3BUjEHOCTH, KaKo OW Ce Mpernopy4yusie aJcKBaTHE Mepe W
aKiuje 3a mo0oJbIIaBaAE UCTOT.

PasmaTtpanu mpobGiiem pacmopehuBama m TepMHUHHpama y MPOU3BOMKBM Malor obuMma Koja je
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OrpaHMYeHa pacroioKuBUM pecypcuma (DRCFJS) je 3actymubeH y mpous3BogHoj npakcu MCIL
Hako cy y pemaBamy Tor mpoOieMa KOpUIINEHH YIIa3HH MOJAIH KOjU Cy TPEYy3eTH H3 IPYror
HAYYHOT paja, Kao PeJeBaHTHH 3a aHaim3y U nopeheme (banchmark), oBa XeypuCTHKA CE MOXKE
NPUMEHUTH U Ha MOTIYHO HOB ciydaj u3 npousBogHe npakce MCII. Pesynratu excnepuMeHaTa
CIPOBEJICHUX PEILaBambEM Ca MPEI0KEHOM XEYPUCTHKOM CY JOKYMEHTOBAaHH, y LWJbY Kpeupama
pedepeHTHOT cKyma mojaataka 3a Oymyha mctpakuBama. MIMIuieMeHTHpaHa XEYypPHCTHKA MOXKE Ce
NPUMEHUTH W TPYXKUTH momoh y pemaBamy mnpobOiiema pacrnopehuBama W TEPMHHUpAma Y
ONEPAaTUBHOM IUIaHUpAaky IMPOU3BOAKE U YIpaB/balby pecypcuMa y MNPaKTUYHUM NpUMEpHMa
npousBogHux MCII. 3a meHy nmpuMeHy je MOTpeOHO MMaTH HOoAaTKe O Opojy pacloIOKHBUX
MallliHa ¥ paJHHKa Yy MPOU3BOJH, Opojy NpOM3BOAAa M TEXHOJOIMjU oOpaze, Kao M BpeMEHHMa
Tpajama MojeAMHNUX orepalrja oopaie Iponu3Boa.

Taxohe, npeanoxeHu ImecTodasHN KOHLENTYadHH MOJEN IOAPIIKE OIEPATHBHOM IUIAHUPAILY
NPOU3BOIE U YINpaB/balkby pPECypcuMa MOXKE CIY)KUTH Kao METOIOJIOLIKM OKBHDP 3a aJEeKBAaTHO
npyxame noapuke MCII y mpakcu.

Ha ocHOBy HaBeaeHor, 3akjbydyje Cce€ Ja Cy pe3yjiTaTd OBe AMUCEepTalMje MPUMEHJBUBU Kao
TEOpEeTCKa OCHOBA 3a J1ajba UCTPAXKMBamba, ajlk U 3a MPakTH4YHY ynotpedy y npakcu MCIL

3.5. OneHa JOCTUTHYTHX CIIOCOOHOCTH KAHAM/IATA 32 CAMOCTAJHH HAVYHH PaJ

TokoM m3pajzie TOKTOPCKE NUCEpTalHje W HayYHO-HCTPAXKUBAUKOT paja Ha (akyjiaTeTy, KaHIuIatT
3opan PakuheBuh mokazao je cmocoOHOCT J1a caMoCTaiaHO 00aBJhba HAYYHH pall M pellaBa HAydHE
npobieme. TOKOM JOKTOPCKHX CTyAWja, KaHAMIAT je CTEKAO0 pa3inuMTa 3Hamka W HCKYCTBA W3
o0JlacTH: TUTaHUpama TPOW3BOAKE M TpyXKama yciyra, ynpasibamba MCII, onepanmoHnx
UCTpaXXMBamka, METO/Ia pelaBama npodiiemMa pacnopehuBama u TepMuHupama. Kanauaar nocenyje
noTpedHa CTpyYHa, TEOPHjCKa M TPAKTHYHA 3HAKa 33 CaMOCTAJlaH HAyYHHW paj, IITO je, MOpen
mpolieca u3paje OBe JOKTOPCKE JUcepTalrje, 10Ka3ao KBATUTETOM U OpojeM 00jaBJbeHUX HAYYHHX
nyOMKanyja, Kao W JPyrdM HaBeICHHM OOJHMIIMMAa aHTaXoBama. KaHmumaTt je y mocamamrmem
HAYYHO-HCTPAXMBAYKOM paay IMOKa3ao Ja IMOCeayje TeMEJBUTOCT W O30MIJPHOCT Yy TPHUCTYILY
npoOiieMy, KpeaTHMBHOCT Yy HErOBOM pellaBamy, Kao W CIOCOOHOCT caryieiaBamba IMpHUMEHE
noctojehux HaydHUX pe3ynTara Ha NpUMepuMa U3 npakce. TOKOM paga Ha JUCEpTalUjU KaHIUIaT
je o0jaBHoO, Kao ayTop WM KOayTop, pagoBe y MehyHapoauum u nomahum wacommcuma, Kao u 'y
300opHuIIUMa ca qomahux u Meh)yHapoqHUX KoH(epeHIja.

CBeoOyxBaTHH W CHCTEMATH30BaHH IIPETJIE]] JIMTEpAType W3 O0JacTH TpeaAMeTa HCTPaKHBamba
JIOKTOPCKE JUcepTaluje, Kao M KpUTHYKA aHanu3a rnocrojehux casHama, MOKa3yjy CIIOCOOHOCT
KaHIMJIaTa 3a CaMOCTAJIHO OTKpUBAWmE€ M carjeJaBamkbe OTBOPEHHMX IMpoliieMa HCTpakUBamba.
Kanaupar je moTtoM, CONCTBEHMM HCTPaKUBAHEM M EKCIIEPUMEHTAJIHOM IPOBEPOM NPHUCTYIA,
MOTBPJIMO y JUCEPTALUjH TOCTABJLEHE XUIIOTE3E.

V3eBmH y 003HUp LEIOKYITHH TOK MCTPaXKMBamka U OCTBApPEHE pe3yirTaTe y J0CaJalllbeM Hay4HO-
ucTpaknBaukoM panxy, Kommcuja cmarpa na kangunat 3opan PaxuheBuh mocenyje morpeGHe
CTIIOCOOHOCTH, BEIITHHE M HCKYCTBA 3a CAMOCTAaJaH HAyYHO-UCTPAKUBAUKH Pal.
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4. OCTBAPEHU HAYYHHU JOINIPUHOC

4.1. IIpuka3 0oCTBAPEHUX HAYYHHUX JONPHHOCA

VY okBHpY OBe AncCEepTaIrje Kao HajBaKHUjU HAYYHH JONPUHOCH MOTY C€ U3/IBOjUTH:

CucremaTu3alMja Hay4yHMX ca3Hama U 00jaB/bEHUX MCTPAKUBamka y MPOydYaBaHUM
obmactTiMa (OmepaTHBHO IUIAHUPAmE NPOM3BOIME W yIpaBibamke pecypcuma y MCII,
noapiika MCII, npo6iiem Job Shop).

Kputniku ocBpT Ha aHaIM3MpPaHe TIPUCTYTIC U PEIeBaHTHA PelIeHha MOCMaTpaHuX MpodieMa
y TIpOoy4aBaHUM OO0JIACTHMA, paJy MPOBEpPEe T3B. UCTPAKHUBAYKUX ,,IyKOTUHA MM MPOCTOpA
3a KOje jOIll YBEK HHje JaT HayYHO-UCTPAKUBAUYKH JJOIIPUHOC;

Jlepunucame mojMa pa3BHjEHOCTH ONEPATHBHOT IUIAHUPaka NMPOW3BOAE M YIPaBIbamkha
pecypcuma y MCII;

Jlepunucame AMjarHOCTUIKOT ajarta, y O0JIMKY HCTPaXHBAYKOT YITUTHUKA, KOJH 32 IIHJb UMa
Mepeme HHBOA pPa3BUjCHOCTH OINEPATUBHOT IUIAHWPamka NpPOM3BOAKE W YIpaBibama
pecypcuma y MCII;

CopoBoherse ucTpaxkuBama, Melhy mpenysehuma y Peny6omunu CpOuju, paaum Mepema U
nopehera HHBOA pPa3BHjEHOCTH ONEPATHBHOT IUIAHWPAMka IPOU3BOAKE M YIPaBIbambha
pecypcuma y MCII u Benukum mnpenysehuma. OOpasa NpUKYIUbEHUX IOJaTaka Kao U
TeCTHpame Ae(PUHICAHUX XUIIOTE3a;

Nmnnemenranuja xeypuctuke NSGA-I1, 3a noApiiKy pemaBamy mpobdiaema pacnopehupama
U TEPMHMHUpamka Yy OINEPaTUBHOM IUIAaHMpamy MPOU3BOAKE Ca OTPAHMYEHUM pecypcuma
(DRCFJS). Naxo je xeypuctuka NSGA-II Beh npuMemuBaHa Ha pa3IHIUTHM IpoOieMuma
pacriopehuBama, KaHAUIAT je W3BPIINO yHampeheme y moueTHoj ¢a3u pemaBama (Kaga ce
TeHepHulIe MoYeTHa NOMyJanuja), 10Je/bUBakEeM Olepaliija MallliHaMa 1 paJHUIMMa IpemMa
BPEMEHCKOM TPEHYTKY KaJia he MalnHe U pajHUIM OUTH PacloyIOKUBY;

VYuanpehuBame peniaBama npodiaema DRCFJS, ca nBe KputepujyMcke (QyHKIHje: BpeMe
3aBpmieTka oOpajge cBHX pacnopeheHnx mpomsBoga W 30Up ANCOMYTHHX BPEIHOCTH
OJICTyIama 3aBpIIETKa CBAKOT OJ] POM3BO/IA O] FherOBOT POKa 3a 3aBPILIETAK;

JlepuHucame METOMOJIOMIKOT OKBHpPA, Y (GOopMH IIecTo(a3HOT KOHIENTYaTHOT MoJerna
MOJPUIKE ONEPATHBHOM IUTaHUPARY MPOU3BOILE U yIIpaBibamky pecypcuma y MCII.

CTpy4YHU JONPUHOC:

PazBujeH je AMjarHOCTHYKM ajaT KOjUM C€ MOXKE YTBPAUTH HHBO Pa3BHj€HOCTH
OTIEPaTUBHOT TUTAHUpAaka MPOU3BOILE U yIIpaBibama pecypcuma y MCIIL.

MmrmnemeHTHpaHa XeypHCTHUKAa METOJa pellaBama JBOPECYpCHO orpanudeHor Job Shop
npobnema pacrniopehuBamwa (DRCFJS) nako TecTupaHa Ha NpUMepHMa U3 HAyYHUX PaIoBa,
Moxe ce mpumenuTH y mpakcu MCII 3a ynanpeheme mporeca omepaTUBHOT TUTaHUpAha
MIPOM3BOIEHC U YIIPABIbamha pecypcuma.

Kpeupan je mecroda3Hd KOHIENTYaJHH MOAEN IOJPIIKE ONEPATHBHOM IUIAHUPALY
NPOM3BOJKC U ympaBbamy pecypcuma y MCII koju Moke na CIy)XH Kao OKBHpP 3a
aJIeKBaTHO CIPOBOlEHH€ MOJIPIITKE Y OBOM JIOMEHY.
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Ha oCHOBY W3JI0XEHOT, MOXE CE 3aKJbYUYWTH Ja OCTBAPCHH HAYYHH JONPUHOCH JOKTOPCKE
JUCepTaIje TpPEJCTaBbajy OPUTHHAIIHM HAyYHW JONPUHOC Yy OJHOCY Ha moctojehe crame u
0TBapajy MPOCTOP 32 JaJba UCTPAKUBAIHA.

4.2. KpuTHuKka aHaJu3a pe3yarara HCTPAKUBAhA

VYBUIOM y IUCepTaIHjy, Mojla3He XUIOTe3€ U MUJEBE HCTPAKMBAA, OCTBAPEHE PE3yiITaTe, HAydHe
u CcTpyuyHe nompuHOce, Kommcuja KoHCTaTyje MAa je KaHOUIAT YCHEIIHO aHAW3Upao M
cucTeMaTn3oBao Imocrojeha HaydyHa Cca3Hama HWCTPAKUBAKEM OOMMHE JIUTEpaType, Kpeupao
JMjarHOCTUYKHU ajaT 3a MEpeme HUBOA Pa3BHJEHOCTU OMNEPATHBHOI IJIAHUPAmka MPOU3BOAIE U
ynpaBbama pecypcuma y MCII, cmpoBeo HcTpakHBambe HHMBOA Pa3BHjEHOCTH ONEPAaTHBHOT
IUTaHUpamka MPOMU3BOIKE M YIIPaBJbakha PECypcuMa y Mpou3BOJHOM cekropy PenyOiuke CpOwuje,
UMIUIEMEHTUPA0 METAaXEypUCTHKY 3a pellaBame H3adpaHor mpobiemMa U3 JAOMEHa ONEepaTUBHOT
IJIaHUpamba MPOU3BONEe U yrpaBibamkba pecypcuma MCII (DRCFJS) u kpernpao HOBH OKBHUD 3a
aziekBaTtHO Tpykame nonpuke MCII y o0nuKy KOHIENTyamHOT miecTo(asHOT Mojerna IOAPIIKEe
OIEPaTUBHOM IUIaHUPamy NMPOU3BOAE U yIpaBibawky pecypcuma y MCIL

OcTBapeHn pe3yniTaTH HCTpaKUBamka ONpaBIaBajy IMOYETHA OYCKHBaMka M UCIYHaBajy 3aXTEBE 32
KBAaJINTETOM JIOKTOpCKe mucepranuje. [lopem ocTBapeHOr HaydyHOT ONPHHOCA, AHCEpTAIH]ja
caJlp’ku pe3yiTare KOju Cy 3HayajHU 3a Jajby MPaKTHUHY NPUMEHY IpeJUloKeHor pelema. CBe
MOCTaBJbEHE XMIIOTE3€ Cy IMOTBpheHe, Kpo3 TeopujcKa pa3MaTpama WM IPOBEpEeHE MeToJama
CTaTUCTHYKOT 3aKJby4UHMBamba, YUME j€ OCTBAPEH 3HAauajaH JONPHHOC U 100HjeHa Cy ca3Hama Koja cy
penieBaHTHA 3a Hay4yHY U CTPYYHY 3aj€JHUILYy Y OBOj 00JIacTH.

4.3. Bepudukanuja HayYHUX JONPHHOCA

3opan PakwheBuh je, y capagmu ca Ipyrum ayTopuMa, 00jaBHO BHIIE HAaydYHHX pajoBa y
MehyHapomHuM u nomahmm bacommcuma, Kao Wy 300pHUIMMa pajnoBa ca MehyHapoaHUX H
noMahux KOH(EPEHIIN]a, a KOjU Cy Y JUPEKTHO] BE3H ca TEMOM OBE JIOKTOPCKE JAMCepTaIyje.

Pao objaswen y ucmaxuymom mehynapoonom nayurnom yaconucy (M22)

e Rakicevi¢, Z., Omerbegovi¢-Bijelovi¢, J., & Leci¢-Cvetkovi¢, D. (2016). A model for
effective planning of SME support services. Evaluation and Program Planning, Vol. 54, pp.
30-40. ISSN: 0149-7189, doi: 10.1016/j.evalprogplan.2015.09.004 [SCI-e, IF2015 = 1.000]

Paoosu objaswenu y nayuonarnum yaconucuma mehynapoornoe suavaja (M24)

e Jac¢imovi¢, D., Rakiéevié, Z., & Omerbegovi¢-Bijelovi¢, J. (2014). Required and realized
support to Serbian agricultural farms at the beginning of the XXI century. Management —
Journal of Theory and Practice, No. 71. pp. 49-55. doi: 10.7595/management.fon.-
2014.0011

e Rakidevi¢, Z., Omerbegovi¢-Bijelovi¢, J., & Lazi¢-Rasovi¢, G. (2013). SMEs support
planning improvement based on its suitable structure. Management — Journal of Theory and
Practice, No. 68, pp. 31-40. ISSN: 0354-8635, doi: 10.7595/management.fon .2013.0016

Paoosu ca mehynapoonux ckynosa wmamnanu y yeaunu (M33)

e Rakiéevi¢, Z., Omerbegovi¢-Bijelovi¢, J., & Leci¢-Cvetkovi¢, D. (2016). Open source
enterprise resource panning: Solution for production planning in SMEs, In: Jasko O., &
Marinkovi¢ S. (Eds.) Proceedings of the 15th International Symposium SymOrg 2016,
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Zlatibor, Serbia, 10-13 Jun 2016 (pp. 1003-1010). Belgrade, Faculty of Organizational
Sciences. [ISBN: 978-86-7680-326-2].

Omerbegovi¢-Bijelovi¢, J., Atanasov, N., & Rakiéevié, Z. (2014). Improvement of planning
system in supply chains and software support. In: Markovi¢, A., & Barjaktarovic-
Rakocevi¢, S. (Eds.) Proceedings of the 14th International Symposium SymOrg 2014,
Zlatibor, Serbia, 6-10 Jun 2014 (pp. 1239-1249). Belgrade, Faculty of Organizational
Sciences. [ISBN: 978-86-7680-295-1].

Omerbegovi¢-Bijelovi¢, J., Anti¢, S., Djordjevi¢, L., Rakicevi¢, Z., & Atanasov, N. (2013).
Planning tools for SMEs management quality improvement in supply chains: Case study in
water distribution, VII International Conference on Logistics in Agriculture, Maribor,

Slovenia. [ISBN 978-961-6562-85-0].

Rakicevi¢, Z., Omerbegovi¢-Bijelovi¢, J., & Lazi¢-Rasovi¢, G. (2012). Improvement of
SMEs environmental support planning based on new structure of support determination, In:
Levi Jaksi¢, M., & Barjaktarevi¢ Rakocevi¢, S. (Eds.) Proceedings of the 13th International
Symposium SymOrg 2012, Zlatibor, Serbia, 5-9 Jun 2012 (pp. 634- 642). Belgrade, Faculty
of Organizational Sciences. [ISBN: 978-86-7680-255-5].

Omerbegovi¢-Bijelovi¢, J., Rakiéevi¢, Z., & Vuckovi¢, M. (2012). SME management
quality development by improvement of performances “plans content” and “connection of
plans®, In: Levi Jaksi¢, M., & Barjaktarevi¢ Rakocevi¢, S. (Eds.) Proceedings of the 13th
International Symposium SymOrg 2012, Zlatibor, Serbia, 5-9 Jun 2012 (pp. 1622-1632).
Belgrade, Faculty of Organizational Sciences. [[SBN: 978-86-7680-255-5].

Paoosu ca mehynapoonux ckynosa wimamnanu y uzeo0y (M34)

Rakiéevié, Z. (2016). Just-in-time criteria in job shop scheduling: MiniZinc formulation. In:
Vigo, D. & Jozefowska, J. Proceedings of the 28th European Conference on Operations
research - EURO 2016, Poznan, Poland July 3-6th 2016, section WB-34: Realistic
Production Scheduling (p. 317).

Paoosu objaswenu y yaconucy o0 nayuonannoez snavaja (M52)

Rakiéevié, Z. M., & Vujosevi¢, M. B. (2015). Analysis of dispatching rules application on
scheduling problem in flexible-flow shop production. Technics special edition, godina LXX,
pp- 119 -125. [ISSN 0040-2176]. UDC: 62(062.2) (497.1)

PakuheBuh, 3. M., & Byjomesuh, M. b. (2014). Ananuza npuMeHe MpaBuiia MPUOPUTETA
Ha mpobsieMy pacnopehuBama y (IEeKCHOWIHO MPOTOYHO) MPOW3BOAmH. Texuuxa, 69(3),
507-513. DOI:10.5937/tehnika1403507R [ISSN 0040-2176].

Paoosu ca nayuonannux cxynosa wmamnanu y yenunu (M63)

Pakuhesuh, 3. (2017). [Ipernen npoGnema job shop: KapaKTepUCTUKE U METOJIC PEIllaBamba.
Y: hwuposuh, I'. 360prux padosa XLIV Cumnoszujym o onepayuoHum ucmpaxicusarbumd
CumOnHc 2017, 3natubop 25-28 cenremdap 2017. ctp. 852-858. Bucoka rpaheBuHCKO-
reojercka mkona, beorpaa. [[SBN 978-86-7488-135-4].

PakuheBuh, 3., Jleunh-IIBetkoBuh, [I., OmepOerosuh-bujenosuhi J., (2017) [Tnanupame
pecypca MCII pemaBameM ABOPECYPCHO OTpaHUHeHOT job shop-a. Y: Bacwmesuh, J[. &
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Bophesuh, JI. Illmeoruso (Lean) ynpasmwarwe pecypcuma y npuspedu Penyboruxe Cpouje.
360pHuK pagoa XI Ckyn npuBpennuka u Haygauka CITUH '17,. 9-10 noBem6ap 2017. ctp.
129-136 dakynTeT opranu3anuoHux Hayka, beorpan. [ISBN: 978-86-7680-343-9].

e PakuheBuh, 3., Cranojesuh, M. (2016). IIpaBoBpemeHo pacnopehuBame y job shop
npoOieMy: TPUCTYN BHUIIEKpUTEpHjyMcKke ontummzanuje. Y: Wmumh, A., Ilerposuh, 1. u
Crojkosuh, /1. (En.) 36opank XLIII Cummo3ujyma o onepanioHIM HCTpaXuBamuMa, Tapa,
Cpbwuja, 20-23. centembap (ctp. 457-460)., Menuja nenrap ,,Onopana®, beorpan. [ISBN:
978-86-335-0535-2].

Paodosu ca nayuonannux ckynosa wimamnanu y uzeoo0y (M64)

e PakuheBuh, 3., & OmepOerosuh-bujenosuh, J. (2012). [lnanupame ajekBaTHE MOJPIIKE
MaluM U cpelmuM mpenysehuma, Melhynaponna xoudepenmuja STED, 28-29. cenrembap
2012, bamwa Jlyka, ctp 13.

5. 3AK/bYYAK U ITPEJJIOI’

Ha ocHoBy mpernena u aHanuse JOKTOpcke auceprauuje ,lloapiika onepaTHBHOM IUIaHUpAY
MPOM3BOJC W YIPaBJbalby pecypcuMa y MaldM U CcpeamuM npemysehmnma® xanmunmata 3opana
Pakuhesnha, Komucuja 3a mperiies, oleHy U oa0paHy JOKTOPCKE JUCEpTalldje KOHCTaTyje aa je
IHcepTanyja HaluMcaHa TIpeMa CBHM CTaHAapIuMa HAay9IHO-UCTpaKMBAdKor pama. Takobe,
IHcepTanyja UCIymhaBa CBE YCIOBE MPOIMUCaHe 3aKOHOM O BHCOKOM 00pa3oBamy, CTaHAapaAnMa,
npaBuiHuMMa U Ctatytom PakyiTera opraHu3allMOHUX Hayka U YHuBepsuteta y beorpany. Ha
OCHOBY aKTyEJHOCTH TeM€ JOKTOPCKe AMCepTalyje, pe3yiaTara M 3ak/byyaka MPHUKa3aHUX y O],
Komucuja koncTtaryje na je kangunmat 3opan PaxuheBuh ycmemHo 3aBpmino JIOKTOPCKY
JaucepTalnyjy, y CKIaay ca npeaBul)eHuM NpeMeToM U NOCTaBJbeHUM IIMJbEBUMA UCTPAXKHUBAMKbA.

Kanmunar 3opan PakuheBuh je y MOKTOpPCKO] IucepTanuju Kpeupao AWjarHOCTUYKH alaT 3a
Mepemne HUBOA Pa3BUj€HOCTH ONEPAaTHBHOI IUIaHMpama MPOU3BOAKE U YIIPaBJbakba pPeCypcuMa y
MCII. Kanmupat je, motoMm, KopumhemeMm KpeupaHOT ajaTa, CIpPOBEO HCTPAKUBAEKHEC HUBOA
Pa3BUjEHOCTH OIEPATUBHOT IUIAHHpama MPOM3BOAIBE M ympaBbama pecypcuma y MCII y
PenyOomumm CpOuju. [lopen Tora, KaHAMOAT je Ha jeIHO] O HAj3HAYAjHUJUX AKTHBHOCTH
OIEPaTUBHOI MJIaHUPalka MPOU3BOILE U YIpaBbamba pecypcuMma, pacnopehuBamwy U TEpMUHHpabY
MPOM3BOJA, UMIJIEMEHTHPAO METaXEypUCTHUKY BUIIEKPUTEPHJYMCKU T'€HETCKU aJITrOPUTMHU Op30r
COpTHpama HeJJOMUHUPaHUX peiiewma (NSGA-II). miuieMeHTajoM MeTaxeyprucTUKe Ha IpooiiemM
pacriopehuBama U TEpMUHHUPa®kA y ONEPaTUBHOM IJIaHUPAlby NMPOU3BOAKE MaJIOT 00MMa, OKa3aHO
je ma ce nma ce OHa MOXE KOPHUCTHTH Kao IMOJpPIIKAa ONEPAaTHBHOM IUIAHUpAy NPOU3BOAKE H
ynpasspamy pecypcuma y MCIL. [lotom, kanmuaar je kxpeupao mectoda3Hu KOHIECTITYaTHH MOJIET
MOJPIIKE ONEPATUBHOM IUIAHUPAy TPOU3BOAKE W YIpaBbamkby pPECypcrMa, KOjU MOXKe Ja
MIOCITY>KH K20 OKBHUD 32 aJIeKBaTHO NpyKame nmoapuike nponzBogaum MCII y oBoj obmacTw.

Kangunar je y DOKTOPCKOj AMCEpTalMjy JIOMIA0 10 OPUTHHAIHHUX HAYYHHX 3aKibydaka. Jleo Tmx
3aKkJbydaka je MoTBpheH Kpo3 myONuKamujy jeQHOT HAy4YHOT pana y MehyHapoJHOM HaydHOM
Yacomnucy ca HWMMAKT (AaKTOPOM, YETHPH pafa y HANWOHAIHUM dYacomucuMa jpomaher
melhyHapoaHor 3Havaja, Kao U JeceT pagoBa Ha Mel)yHapoaHuMm u gomahum cKkynoBHuMa.

ITocebno Tpe6a nctahm CaBpCMCHOCT TCMC H OPUTHHAJIHOCT HAYYHUX HOONPHUHOCA IOKTOPCKE
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IHcepTanyje, KOju Mpomupyjy (GOHI HAyYHHX 3Hama y O0JACTH TEXHHYKO-TEXHOJOUIKUX HAyKa, Y
yKOj HAy4HO] 00acTh Ynpasmwarwe npouzsoomwom u ycayeama. Komucuja 3akipydyje 1a je TEMOM H
campkajeM nuceprandje oOyxBaheHO 3HAYajHO TMOAPYYje HCTPAaXKHMBamkA, KAaKO Ca TEOPH]jCKOT
acIIeKTa, TAaKO U Ca aCMeKTa MPUMEHJbUBOCTH pe3yJITara.

llenehn HaywyHe W CTpy4YHE NONPHHOCE, KOJH Cy H3paTOM JOKTOPCKE IHMCEpTallfje OCTBAapeHH,
Komucuja koHCTaTyje Ja Cy OCTBApEHHM IIOCTABJbEHU LMJbEBU MCTPAXHUBamka M JUCEPTALU]Y
OLIeHbYj€e TO3UTHBHO.

Ha ocHoBy cBera mperxoaHo HaseneHor, Komucuja npemnaxe HacraBHo-HayuHoM Behy na ce
JOKTOpCKa Jucepranyja noa HacioBoM ,Jloapmka onmepaTHBHOM INIAHMPAKY NMPOU3BOAMKE H
yIpaB/bamky pecypcuMa y MaJiuM u cpeamuM npenysehuma“ kangumara 3opana Pakuhesuha
NPUXBATH, W3JI0)KM Ha YBUJ jaBHOCTH M, IOTOM, yIyTH Ha KOHA4yHO ycBajame Behy HayuHmx
o0J1acTH TeXHUUKUX Hayka YHuBep3uTeTa y beorpany.

¥ Beorpany, 06.07.2018. roqune
YJIAHOBU KOMUCHUJE
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