YHUBEP3UTET Y BEOI'PAY
OAKYJITET OPTAHU3AIIMOHUX HAYKA

HACTABHO-HAYYHOM BERY

IIpeamet: Pedepar o ypalheHoj moKTOpCcKoj aucepranuju Kanauaara Musoma Jlannaosuha.

Onnykom HacraBuo-Hayunor Beha @akynrera opranuzannonux Hayka 3/35-2 ox 12.04.2017.
roAMHe, UIMEHOBaHM CMO 3a wiaHoBe Kommcuje 3a mperien, OneHy U OJ0paHy ITOKTOPCKe
nucepranyje kanaunata Mustoma Jlanusosuha nos HacmoBoM:

»YHAIIPEBEIBE KOHCTPYKTUBHUX XEYPUCTHUKA 3A ITPOBJIEME
KOMBHUHATOPHE OIITUMHU3ALUJE Y OIIEPAIIUOHOM MEHAIIMEHTY*.

[Tocne mpernena nocrasibeHe /ucepranuje u napyrux nparehux marepujaia u pasroBopa ca
Kanmunarom, Komucuja je caunnuna cnenehu

PEDODEPAT

1. YBOJ

1.1. Xponosoruja onodpaBama u u3paje aucepraumje

Kangumar Muomr  ([Iparocnas) Haunwnosuh je 2011/2012 mikojcke TOJWHE YIIHCA0
JTOKTOpCKe cTyauje Ha @DakynTeTy OpraHW3allMOHMX HayKa, CTYIUJCKA MPOrpamM
Nudopmannonn cucreMu U MEHAIMEHT, M300pHO mojnpydje MenaymeHT. [lonoxuo je cBe
WCIIUTE TIpeiBUl)eHe TUTAHOM U TIPOTPaMOM JIOKTOPCKUX CTY/AMja M Ha Taj HAYMH CTEKA0 MPaBO
u3pajie MPUCTYITHOT paja.

HacraBHo-nayuno Behe dakynrtera opraHuM3allMOHMX Hayka, YHHBep3utera y beorpany je
uMeHoBano Komucujy 3a mperjiie U oleHy HaydHe 3aCHOBAHOCTH MPUCTYIHOT paja U TeMe
nokropcke aucepranuje 18.11.2015. romuue, O6p. Omnyke 3/147-11. Kanmmmar Mmuiomn
Hanunosuh je 16. jyna 2016. rogune o10paHuo MPUCTYITHU pajl MO Ha3UBOM: ,, Y Hanpeheme
KOHCTPYKTUBHUX XEYPHUCTHKa 3a TpolieMe KOMOWHATOPHE ONTHUMH3AIHjEe y OTNEepAllHOHOM
MeHaMeHTY", moja MeHTtopcTBoM Ap OmnuBepa Wnwuha, pemoBHor mpodecopa, dakynrera
OpraHM3allioHuX Hayka, YHuBep3utera y beorpany. M3semraj Komucuje 3a oneny HayuHe
3aCHOBAHOCTH TEME JIOKTOPCKE AMcepTanyje ycBojeH je Ha HacraBHo-HayuHoMm Behy
22.06.2016. rogune, 6p. 3/76-5. Behe Hayunnx 001acTH TEXHHUKHX HayKa YHHUBEP3WTETA Y
beorpany, Ha cemuunm oxapxanoj 04.07.2016. romuue, ommykom Op. 61206-3266/2-16,



oI0OpWIIO je u3paay IpeIyIoKEeHEe JOKTOPCKE NUCepTalHje IMOJA HAcloBOM ,,YHampeheme
KOHCTPYKTUBHUX XCYPUCTHKA 3a MpolieMe KOMOWHATOPHE ONTHMHU3AIM]EC Y ONEPalliOHOM
MEHAIMEHTY, a 3a MeHTopa je uMmeHoBan Ap Onusep Wnuh, penoBau npodecop dakynrera
OpraHu3aliOHUX Hayka, YHuBep3utera y beorpamgy. HacraBHo-nHayuno Behe ®axyntera
OpraHM3alOHUX Hayka je Ha cegHury oapxkanoj 13.07.2016. romune ommykom Op. 3/92-08
0JI00pHIIO M3paTy JOKTOPCKE TUCEpTalrje U 0J00pEHO je MMEHOBamke MeHTopa Ap OnuBepa
Nnwuha.

Menrtop ap Onusep Wnmh je 10.04.2017. rommne u3Bectno Behe crtyamjckor mporpama
JOKTOPCKUX aKaJIeMCKHX crynuja dakynrera opraHu3alMOHUX HAayKa Jia je KaHauaaT Muomn
JannnoBuh 3aBpmmo u3paay IOKTOpcke nucepranuje, a HactaBHo-Hayuno Behe dakynrera
OpraHu3alMOHUX HayKa je Ha ceauunu oap:kanoj 12.04.2017. rogune (Omiryka 6p. 3/35-2 ox
12.04.2017. romuue), mmenoBano Komwcujy 3a mperyies, OICHY W Oa0paHy 3aBpIleHE
JOKTOPCKE JIUCEpPTAIlHje, Y CacTaBy:

1. Ap Oausep MHiumh, penosau npodecop Pakynrera OpraHU3aLUOHUX HAyKa,
VYHusepsurera y beorpany, MeHTOp;

2. J1p Mupjana YanrajaoBuh, penosau npodecop Pakynrera opraHu3anMoOHNX HayKa y
neHs3uju, YHuBep3uTera y beorpany, uiaH;

3. p Mupko ByjomeBuh, pemoBHu mnpodecop Pakynrera OpraHU3aLUOHHX HAYKa,
YHuusepsurera y beorpany, wias;

4. JIp Aparan BacumweBuh, penoBau mnpodecop dDakynrera OpraHM3alMOHUX HAYKA,
YHuusepsurera y beorpany, wias;

5. p Oopan bao6uh, pemoBau mnpodecop Caobpahajuor dakynrera, YHuUBEp3UTETA Y
beorpany, crioJbHM 4iaH.

1.2. Hay4Hna obJsacT aucepranuje

Jloktopcka aucepranuja ,,YHanpelleme KOHCTPYKTHMBHHMX XeypHMCTHMKA 3a IpodJeme
KOMOMHATOpPHe ONTHMH3alMje Y ONnepaluoHOM MEHAUMEeHTY  MpuIajga Hay4yHo] objJacTu
TeXHUYKUX HayKa, MOJpYyYjy OpraHM3allMOHMX HayKa, y»KO] Hay4dyHO] obiactu PauyHapcku
MHTETpUCcaHa MPOoU3BOba U JorucTuka. M3pagom aucepranuje je ka0 MEHTOP PYKOBOIMO AP
Omnusep HWnuh, penosuu mnpodecop u med Karenpe 3a padyHapcku HUHTETpHUCAHY
IIPOU3BOJIbY U JIOTUCTUKY DaKyJiTeTa OpraHn3allMOHUX Hayka, Y HuBep3urera y beorpany.

1.3. Buorpadcku nogaum o KAaHIMAATY

Kaamunar Munom JauunoBuh je pohen 22.04.1985. ronune y beorpany, rie je 3aBpmimo
OCHOBHY 1IKOIy ,,Muxamuiao IlerpoBuh Anac“ xao Hocunan auriome ,,.Byk Kapanuh®.

O6pazoBame:

MaTtemMaTH4yKy THMHa3Mjy, cMmMep 3a oOmapeHe yueHuke, je 3aBpmmo 2004. roawmHe.
Marypckn pax mox HaciaoBOM ,,OCHOBM CTaTHCTUYKE aHAJIW3€ BPEMEHCKUX HH30Ba‘
0JIOpaHMUO je ca OJITTMIHOM OI[EHOM.

[IpBy rogmny OCHOBHHMX cTyauja ymucao je Ha DakyJTeTy OPraHM3allMOHMX HayKa,
VYuusep3utera y beorpany, mkoncke 2004/2005 romune (Oyuet). Jpyry roguHy ymmcao je
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mkoscke 2005/2006 na cmepy Onepanmuonn menapMeHT (OM) U omnpenenyo ce 3a HaYMH
CTYIUpama 1Mo OOJIOKCKO] KOHBEHIUjU. ArcoyiBupao je y poky 2008. roamue. IIpoceuna
olleHa Ha cTyaujuMa je 8.4. 3aBpIIHU paj je paauo u3 npeameta: “PauyHapcku MHTETpUcaHa
MPOU3BOIKHa” U “DIEKCHOUITHN TPOU3BOHH CUCTEMHU * KoJ penoBHOT npodecopa ®OH-a ap
OmuBepa MWnmha mnox nHacmoBom ,Ilpo0Gnem KkBagpaTHe acurHalnmje y padyHapcKu
HWHTETPHUCAHO] MPOU3BOIKBU " M 010paHuo ra ca omeHoM 10.

Humomcke akagemcke (Mactep) cryauje u3 obOmactu MHXKEHEPCKOr U OMeparioHOT
MEHalIMEHTa, MPOrpamMcko nojapydje PadyHapcku mHTerprcaHa Mpou3BOIbHA U JOTUCTHKA j&
ynucao mkosicke 2009/2010. ronune (OyneT), TIe je Moa0K1Oo MeT MPorpaMoM MpeaBul)eHuX
UCIHTA ¥ OJIOPAHKHO MPHUCTYITHU Pajl ca MpocedHoM orieHoM 10. 3aBpuiHu — MacTep paj Mo
HacioBoM ,,IIpoOnemM KBajpaTHE acUTHAILMje y pavyyHapCKH WHTETPHCAHO] MPOU3BOIHH
oI0paHuO je mpe] KOMHUCHjoM Yy cacTaBy: npod. np Omnuep Wnwmh, mpod. ap [paran
BacusseBuh u mpod. np Mupko Byjomesuh, qana 15.03.2011. roqune, ca onenom 10.

Jlokropcke cryauje, u3dopuo moapydje MEHAIIMEHT, ymwucao je mkoncke 2011/2012
roquHe. [Tomoxwuo je cienehe ucrnmre ca onmenom 10: Hayka o menagMeHnty koj mpod. ap
Mupka Byjomesuha, Mapkerunr noructuka xon mpod. xap Jparana BacwuipeBuha,
WuTerpucanu onepanmoHd MeHanMeHT koxa mpod. np Omumepa WMnuha, OpnyunBame —
nzabpana mnoriaBba U Teopuja omryunBama kox mnpod. ap bopuca [lenmbammuha,
Metononoruja kon mpod. ap doOpuoja MuxajnoBuha, Teopuja anropurama u Hosu
TPEHIOBH Y OIEpAIlMOHUM UCTpakuBamuMa Koa mnpod. ap Mupjane Yanranosuh. Ucnut u3
npeaMeTa Ympasibame JIaHIIMMa cHa0eBama koa npod. a1p Mupka Byjomesuha monoxuo je
ca ouienoM 9. Ilpuctynuu pan je onbpanuo 16. jyna 2016. rogune.

Ilegaromko, npodheCHOHATHO U HCTPAKUBAYKO UCKYCTBO:

Kangunat Musom J{lanusosuh je 3a Bpeme mactep cryauja, mkoncke 2010/2011, npumsben
kao CapagHMK y HaCTaBH Ha Karepu PadyyHapcku MHTErpHcaHa MpOU3BOIHbA U JIOTHUCTHUKA.
Kanaunat ydecTByje y HacTaBM Ha IpeAMETHMa OCHOBHUX cTynuja: Jlormeruka (o6aBe3Hu
npeamer Ha Il rommHM ocHOBHUX cryauja cryaujcke rpyne OM), Pauynapcku
HHTErpucaHa NpPou3BoAmba (00aBe3HU npeaMeT Ha [V roinHu OCHOBHUX CTyJUja CTYJIH]JCKE
rpyne OM), Ha uetupu wu3bopHa mpeamera cTyaujcke rpyne OM: VYmnpabbame
oapxkaBamweM, MapKeTHHI JOrHCTHKA, DIeKcHOMJIHM TPOU3ZBOAHU CHCTEMH,
Ynpas/bame JaHIIUMA CHa0AeBamwa. Takohe ydecTByje y HACTAaBH Ha MACTEp aKaJIEeMCKHM
CTyAMjaMa Ha CTYOUjCKOM Mporpamy MeHalMEHT W OpraHu3ainyja Ha 4eTUPU MpeaMera
n300pHOT Moaysna PauyHapcku MHTerpHcaHa JOTMCTHKA, TPOU3BO/IHA U JIAHIM cHal/eBama:
PauyyHapcky MHTerpMcaHy NPoOU3BOAHM cucTeMH, UHTerpucanm JOrMCTHYKH CHCTEMH,
Ynpas/bame JaHnuMa cHa0aeBamba 2 1 HanpeaHa 1 MHTeTMTeHTHA NPOU3BOAIHA.

[ToceGHe TemMe MHTEpECOBaWka, Ha KOjUMa KaHIUAaT aKTUBHO Pajid, CY:
— TpuMeHa KOMOWHATOpHE ONTHMHU3AIMje 3a pellaBamke MpodiemMa U3 o0xacTu
MMPOU3BOAKEC U JIOTUCTHUKE,



— QJITOPUTMHU 3a peliaBame mpodiema Gopmupama henuja, pemocnena u pacnopena y
MIPOU3BOJIHH,

— aJrOpUTMH 3a pellaBame JOKAIUjCKUX Mpobiema,

— mpo0JieM pyTUpama BO3MIIA Y JIaHIIMMa CHa0/IeBamba,

— oapehuBame Hajkpahux myTama y Mpexama,

— aHajM3a CJI0KEHOCTHU aliroOpUTaMa.

Y aHOHMMHUM aHKeTaMa CTyJeHaTa 3a OICHy KBaJIWTeTa BEeXOW, KaHmuaaT Muom
JlanmnoBuh je kao capaJHUK y HACTaBM MMao IpocedyHy oueHy u3Han 4.9. Harpahen je
HOBYAaHOM HarpasioM of ctpane HacraBHo-Hay4Hor Beha 3a HajOOJbE IIOCTUTHYTE pe3yiTaTe
Ha aHKeTH y janyapy 2012. roaune.

HIxoncke 2012/2013 rogmHe nmpuMIbEH je y 3Bame AcCHCTeHTa y HactaBu Ha Karenpu
Pauynapcku nnTerpricana npou3Boama u jgoructuka. Llkoncke 2015/2016 roaune kanaumat
je MOHOBHO M3a0paH 3a ACHCTEHTa Y HacTaBU Ha UCTOj KaTeIpH M Y4ECTBYje y HACTaBU Ha
UCTUM IIpeJMeTHMA Kao U JI0 Taja.

Y aHOHMMHUM aHKeTaMa CTyJeHaTa 3a OLIEHy KBajJuTeTa BeXOW, KaHauaar Muorn
JarumoBuh je Kao aCHCTEHT y HACTaBH MMAO0 IMPOCEUHY OIeHY M3HAT 4.8.

buo je unan Texumukor oxdopa VIII Ckyna npuBpennuka u mHaygauka CITMH *11, IX Ckymna
npusBpenHuka u HaydHuka CIIMH 13, u X Ckyna npuBpennuka u Haydnuka CIIMH’15, y
opranuzaiuju LlenTpa 3a OnepannoHy MEHaIMEHT.

PenoBHo yuectByje y mnpumpemu “OM Info day-a” — mnpuimke 3a wuHpOpMECame
noteHnujanHux (0ynyhux) cryaenara cryaujcke rpyne OM.

Unan je AJIYMHMU acouujanmje crynenara @OH-oBor oaceka 3a OM u peioBHO yuecTByje Y
OpraHM3aluju BUXOBUX CKYIOBA.

2. OINC INCEPTALIMJE
2.1. Cagp:kaj nucepraumje

JlokTopcka mucepranuja kanaumara Mumoma [lanmnoBuha, moa HacimoBoMm ,,YHamnpeheme
KOHCTPYKTUBHUX XEYPUCTHKA 3a MpolieMe KOMOMHATOpPHE ONTUMH3AIMje y OINeparoHOM
MeHaMeHTY " HamucaHa je Ha 188 crpanwuma, caapxu 21-y ciuky u 41-y Tabeny. YBuaom y
nonuc KopuinheHe JiuTepaType, yodaBa ce Ja je KaHauaaT kopuctuo 197 pedepeHTHHX
jenununa. /lucepranyja je cTpykTyupana Ha ciefehu HauuH:

1. YBOJ
1.1. Mpeamet, npobnemu, Un/b U XMNOTE3E AOKTOPCKE AUcepTaumje

1.1.1 OnuwTe xunotese



1.1.2 MocebHe xunoTese

1.2.  CTpyKTypa 4OKTOpCKe aucepTaumje
CJIOKEHOCT ITPOBJIEMA

2.1. Mpobnemu, anropuTMm1 1 CIOKEHOCT

2.2. Mpobnemun ognyyunBatba, je3Mumn 1 lWeme eHKoAoBaHa

2.3. [leTepMMHUCTUYKA MaLLMHA M Knaca I

2.4, HepeTepMMHUCTMYKA MaLIMHA U Knaca HI

2.5. MoanHomwujanHe TpaHchopmauuje n HM-komnaeTHocT

2.6. lceyao-noaMHOMMjaNnHU anropuTMu 1 jaka HIM-komnneTHocT
CTPYKTYPA KOHCTPYKTUBHUX XEYPUCTHUKA

3.1. [OdeduHuumje nojmosa

3.2. MpaBe 1 XMbpUAHE KOHCTPYKTUBHE XEYPUCTUKE

3.3. MpoToTMn NpaBe KOHCTPYKTUBHE XeYypPUCTUKE
CJIOKEHOCT XEYPUCTHUKA

4.1.  KOHCTPYKTMBHE XeypucTuke

4.2. Xeypuctuke nobosbluarba

4.3. XubpuaHe xeypucTuke
HEJOCTALMUM ITIO3HATUX ITPABUX KOHCTPYKTUBHUX XEYPUCTUKA

5.1. PeayHpaHTHOCT

5.2. HenpeuusHocT

5.3. BwuwesHayHOCT

5.4. HeobjeKTUBHOCT eBanyauuje BpemeHcKke epmMKacHOCTH
TEHEPAJIM30BAHU KOHCTPYKTHUBHHU AJITOPUTAM

6.1. JepHa cekBeHUa y utepaumju

6.2. Buwe cekBeHUM y UTepaumju

6.3. MpomeH/bMB BpPOj CEKBEHLM Y UTEpaLnjn

6.4. CekBeHuujanHa npumeHa pasnnuntmux GCA

6.5. [Ousepcuduraunja u Taby nucrte
METOJE EHYMEPALIUJE NIEPMYTAILIUJA

7.1. Tlo3HaTe eHymepaumje nepmyTaumja

7.2. HoBswu nocTynak 3a reHepucakbe nepmyTaLmja

7.3. Hosa eHymepauuja

7.4. Besa usmehy HoBe eHymepaunje nepmyTaumja n noctynka PERMGEN
NMPOBJIEM ®OPMHUPAILA ITPOU3BOJHUX REJIUJA

8.1. [OeduHuumje nojmosa

8.2.  CyxaBakrbe o0nycTMBOr CKyna

8.2.1 leHepucame ckyna naptTmymja

8.2.2 AunckpeTaH ckyn moryhux BpegHoOCTU LnbHe GyHKUnje
8.2.3 Mpar KBanuTeTa U rnobanHa orpaHnYeHa

8.2.4 Kopenauyuja nsmehy mawmHa un genosa

8.2.5 NaoeHTuTeTn, onosnTtn n hennjcku notomum

8.2.6 JeanHunuHe henwnje, pesmayanm n ekctpemm
8.3. Hoswu anroputam
8.4. Mpowwupere npobnema
8.5. EKCnepuMMeHTaNHU pe3ynTaTu



9. MPOBJIEM PACIIOPEJA ITPOU3BOJAHUX REJINJA
9.1. CnoxeHocT npobiema M acCUMNTOTCKO NOHallake
9.2. MaTtemaTnykn mogenu ca NnepmyTaumMoHUM maTpuLama
9.3. Hoswu anroputam
9.4. Heku eKcnepuMeHTaNIHU pe3ynTaTu
10. IMMPOBJIEM PEJOCJIEJA ITOCJIOBA Y JIUHUJA
10.1. JedunHnumnje ocHOBHUX NojmoBa
10.2. MocTynum 3a oapehunBare yKynHOr BpemeHa NpomsBoaHe
10.2.1 TpaduukmM noctynak
10.2.2  MaTpu4yHU nocTynak
10.2.3  MocTynak ca rpadoBnma
10.2.4  [yanHu noctynak
10.2.5  PI/IP noctynum

10.3. HEX anroputam 3a npobaem pegocnena nociosa y AMHUjU
10.3.1 TajnapaoBo ybp3sarse
10.4. EBanyauuja anroputama 3a npobaem pegociena nocsosa y JMHUjU
10.5. PaBHonpaBHe cuTyauuje
10.6. GCA 3a npobnem pegocnena nocnosa y MHUjK

10.6.1  Tpu nobosbwarba NEH anropntma
10.6.2  YTuuaj Bpe4HOCTM aprymeHaTa Ha KBaUTET pellemna
10.6.3  Hoswu anroputam
11. 3AK/bYYAK
11.1. OcTBapeHn AonpuHoOCHK
11.2. MpaBum 6yayhux nctparkmeara
JIMTEPATYPA
BUOTPA®UJA
CIIMCAK OBJAB/BEHUX PAZIOBA

2.2. Kparak npuka3 nojeinHa4YHuX NOrjaaBba

Y YBOAHOM NOIJIABJBY JIOKTOPCKE JHCEpTallije OMHCaH je MpoOJieM HCTpaXKHuBama, Kao U
HayuH Ha Koju he ce aHanM3upaTH TOCTaBJbEHU MpoOJeM HcTpaxkuBama. [locTaBibeH je
npeaMeT, /b U XMIIOTe3e, KOje Cy KacHHje pa3MaTpaHe ca acleKkTa Iperjiefa U aHaluze
nocrojehux 3Hamwa 1 JuTepaType U3 o0JacTH PEIeBAHTHUX 3a TEMY JUcepTaluje. YBOJHU €0
JHcepTanyje y KpaTKuM LpTama MpuKasyje U OMUCYje CTPYKTYpPY pada, KpaTKUM IperjieioM
CBaKoOr TOrJIaBJba.

Knace cnoxxeHocTn mpobiema cy pa3mMaTpaHe y JAPYroM morJjaeiby aucepranuje. OBo
pa3Marpambe HMa mocebaH 3Hayaj, jep TeHepalu3allja KOHCTPYKTHBHUX allfOpUTaMa,
Npe/UIoKeHa y JAUCepTalfju, CUMyaupa (yHKIHM]y HEJeTepMHHUCTHUYKE MainHe. Taxole,
MICeYI0-TIOJINHOMHjAJIHA aJIfOPUTMH, pa3MaTpaHd Y OBOM IOTJIaBJby, MPEJCTaBIbajy LUIJbHU
O0JIMK XeypHCTUKa KOje ce Mpeulaxy y AucepTanuju. [J1aBHM ajmaT Koju ycMmepaBa HOBE
XEYpPUCTHKE Ka IICEyIOINOJIMHOMHJAIHUM aJrOpUTMHUMa je JAedUHHCamke IOCTymaka 3a
Cy’kaBame JOIMYCTUBOT CKyIla pelleha.



Tpehe mnorjaBbe pa3marpa CTPYKTYpPY KOHCTPYKTHBHHX XEYpUCTHKAa U AeduHuUIIe
CYLITUHCKY pa3iuKy n3Mely npaBux ¥ XMOPUIHUX KOHCTPYKTUBHUX XeypUcTuKa. Ha ocHOBY
OBHX pa3Marpama JeQHUHUIIEC CE€ MPOTOTUIN MPaBUX KOHCTPYKTUBHUX xeypuctuka (ITKX).
BpemeHcka epukacHOCT mpeacTaB/ba KJbyYHHM IapamMeTap CBUX XEYypUCTHUKA. Y 4YeTBPTOM
NOIJIaB/bY CE XCYPUCTHKE TOpeae IO BPEMEHCKO] €(pUKACHOCTH W TOTOAHOCTH Ja ce
UMIUIEMEHTHPA]Y Y MapaJIeIHOM NIPOrpaMUpamy.

Henocranmm HajmozHatnjux [IKX 00jaBjbeHUMX y CTPY4YHO] JUTEpATypH Cy pa3MaTpaHu y
MeToM MorJjaBby pana, y kome cy mnpukazane [IKX 3a pemaBme HajpasHOBPCHHUJUX
npobieMa omnepanroHor MeHauMeHnTa. OO0yxBaheHHM Cy MOCTYNIM W3 HAjHOBHJHX paJoBa y
HAjyTJIEIHWJUM CBETCKUM dacomucuma. M mopen 4MmeHUIE Ja ce paad O pajoBUMa
HajyBaXCHUJUX ayTopa pa3MaTpaHUX OOJIACTH, MOTY Ja C€ yode 3Ha4yajHH HEAOCTalu y
dbopMynanyjaMa W eBallyallMju OBHX ajropurama. Pa3marpanu Ccy peayHIaHTHOCT,
HETPEIU3HOCT ¥ BUIIE3HAYHOCT (hopMyraimje Kao ¥ HeOOjeKTUBHOCT mopehema BpeaHoCcTH
uJbHE (QYHKIMjE U HEOOJEeKTUBHOCT eBallyalllje BpeMEHCKe e(hUKacCHOCTH.

VY 1mecToM MoOrJiaB/by je TPEJCTaB/beHA TeHEpAIN3allija KOHCTPYKTUBHUAX XEYPUCTHKA KOja
je 3acHOBaHa Ha BHILIECTPYKOj OOpajy MaplUjaHUX peIIekka, JOK CeIMO MOTJIaB/be paja
YBOJIM HOBH TIOCTYINAaK 3a CHyMepalujy TNepMyTalfja U HOBU IOCTYIAK 3a T'CHEPUCAHE
nepMytanyja, 6asupan Ha ctpykrypu [TKX.

VY uuspy BepudUKaluje MocTaBbeHUX XUIMOTE3a Ha KOHKPETHUM MpoOIeMUuMa OreparroHor
MEHaMeHTa ofabpaHu cy mpoodiieM Gopmupama mponu3BoHUX henrja, mpodiieM pacropena
npou3BoaHUX henuja u mpodiieM peaociiesa nmociosa y JuHuju. [IpuMeHa HOBOT pHUCTyIa Ha
oBe mpobisieme je narta, peaoMm y morjgaBbuma 8, 9 m 10. Tpeba noceOHo ucrahu na je
MOCTYMaK 3a AedrHucame HOBUX alropuTama 3a oBe IpobieMe ycMepaBaH Ka CTPyKTypama
HEIETEPMUHUCTUYKOT aJIrOPUTMA M TICEYAO-TIOJIMHOMHjaTHOT aITOpUTMa. Tako, mapaieiHo
npahewme BUIlle MapLUjaTHUX peliema mpolieMa peociena MocioBa y JMHUJU CUMYJIUpPA
n300p KOjU CHpPOBOJM HENETEPMHUHHCTHYKA MAIlMHA, 0K IMCKpeTH3alMja peliema 3a
npobaem popMupama Npou3BOAHMX henuja ycMepaBa MOCTYIAK Ka Mcey0-TT0JIMHOMU]aIHO]

CTPYKTYpH.

ExcriepumeHTanHu pe3ynTaTH, IpeacTaB/beHU y noriasibuMa 8, 9 u 10 cy nokazanu ga je
npobaemM GpopmHparma NPOU3BOAHUX henMja U3y3eTHO MOroJlaH 3a MPEeI0KEeHH IMPUCTYI U J1a
HOBHU aJITOPUTaM J1aje 3HauajHO 00Jbe pe3ynTare ol Haj0OJbUX 00jaBJbEHHUX pe3yiTaTa. 3aTUM
je TMoKa3aHo Jla mepMyTaloHa Bep3Hja mpolieMa pacropena MPOU3BOJHHMX henmuja Moxe
eUKacHO J1la Ce MPWJIAroJu 3a MPUMEHY reHepaim3oBaHOT anroputma. Hajsan, mpobGiem
pernociena ImocioBa y JUHMJU je HCKOpuIIheH Ja ce Ha HeMy IOKaXy pa3HOBPCHE
MOTYhHOCTH TeHEPaTM30BAHOT AITOPUTMA 33 EKCIIEPUMEHTHCAE Y NIy Kpeupama HOBHUX,
KBAJIMTETHUJUX anropurama. EKcriepuMeHTaTHH pe3yiaTaTd Cy IMOKa3zald Ja NpeUIoKeHH
aIropuTaM y IMOJMHOMHJjATHOM BpPEMEHY Jaje pe3ysiTaTe KOoju Cy y paHry HajooJbux
00jaBJbEHUX XEYPHCTUKA 32 OBa] IPOOIIEM.

IMocnenme morias/be ucepranyje je ycmepeHo Ha Oynyhe mpaBue HcTpakuBamba M
3aKJby4Ha pa3marpama. [Ioka3aHo je 1a je Injb NCTPpaKWBamba OCTBAPEH M J1a CY MOCTAaBJECHE
XUIIOTE3€ JOKA3aHE.



3. OHUEHA TMCEPTALIMJE

3.1. CaBpeMeHOCT M OPUTHMHAJHOCT

CBakoOJHEBHO C€ Yy HAjIIO3HATHjUM HAYYHUM YacONUCHUMa 00jaBJbYjy PaJoBH y KOjUMa ce
IpeJUIaXXy HOBH aJrOPUTMH 3a pellaBambe mpobdiemMa komOuHaTopHe onTuMu3zanyje. [TocedGHo
Mecto Mel)y muma 3ay3umajy npoodiemu u3 kinace HII xoju npumnanajy o0aactu onepamoHor
MeHanuMmeHTa. [Ipobnemu rpymucama, pacmopena U peaociena cranajy y rpymy Hajuenthe
oOpahuBaHux mpobiieMa OMepalMOHOT MEHAIMEHTA. YIIpaBO Ha OBE MPOOJIEME je YCMEpPEH
¢dokyc nucepranyje. Y CKiany ca HaBeIeHHM, TeMa OBE JOKTOPCKE JHCEpTalrje je H3y3eTHO
aKTyeJIHa ¥ Y HAyYHUM HCTPaXHBambUMa BEOMa 3aCTYIJbCHA.

Kana ce rosopu o meroponoruju kopumheHoj 3a u3pagay HaydyHMX PajgoBa U3 OBe 00jacTy,
MOX€E C€ 3aKJby4YUTH Ja Cy Hajuemhe KOpUITheHHW METOJOJIOIIKHA MPUCTYIH: METOJe
ONTUMM3AIMje M METOJa EKCIepUMEHTa. Y OrpoMHOM Opojy HajIlo3HaTHUjUX pajoBa je
METOJIOJIOIIKM HPHUCTYIl 10 T€ Mepe WAEHTHYaH, Ja MNpPEeACTaB/ba MIA0JIOH MO KOME ce
CTPYKTYHpajy CKOpPO CBH paJoBH. Meroje ONTUMHU3ALMje Cy Y HOBHjE€ BpEME CKOpO Y
MOTITYHOCTH CBEJICHE Ha TNPUMEHY HEKEe OJ TIO3HAaTHX METaxeypucTHKa, JOK MeToJa
eKCIepUMEHTa I0/pa3yMeBa TECTHpame alropuTMa Ha OMIuTe npuxBaheHUM TecT
uHcTaHnama. TecTupame moapa3zyMeBa eKCIIEpUMEHTAIHO nopeheme pe3ynrara ca TPEeHYTHO
HajOOJBUM pe3yiITaTUMa U3 JUTEpaType.

MeTof0MIOIKY NPUCTYIIM TNPUMEHEHU y JUCEepPTalWju IMpaTe HPUCTYIE U3 CaBpeMeHe
JIUTeparype, ajld U yBOJE JBE HOBE METOJIe KOje€ HUCY JIO0 cajia pa3MaTpaHe y JHUTEpaTypHu.
IIpBo, MeToma onTumu3anMje ce ycmepaBa ka renepamusanuju I[IKX, kojom ce otBapa
MoryhHocT epukacHe o0pajie TUX XEypHUCTHKa MPUMEHOM MapajeinHor nporpamupama. OBa
METOZa yCMepaBa Jajbl pa3BOj OBUX XEYypUCTHKAa Ka MpaBLUMa KOjU OATOBapajy
HEJETEPMUHUCTUYKO] MAIIMHM, OJHOCHO Ka NpaBlIMMa KOJU y3 Jajbl pa3Boj XapiaBepa
MehycoObno npubnmxkasajy kimace II m HII. Jlpyra merona HemocpenHO NpOM3WIA3U U3
nperxonHe: reHepanuzobane [IKX omoryhyjy opurnnanny meTony eBaiyalilje BpeMEHCKE
e(pUKacHOCTH, KOja MpeJcTaB/ba HajcaaOWjy TaukKy Yy CBHUM aKTyeJIHUM IOCTYNIHMA
eBajyalyje XeypucTHKa.

Nmajyhu y BUy U3HECEHO, MOXKE C€ 3aKJbYUUTH /1A j€ TIPEAMET UCTPaKUBamha JUcepTaIfje y
CKJIaly Ca CaBpPEMEHHMM JIClIaBambUMa, HUCTPAKUBAYKUM TPEHAOBHUMA M TPEHIOBUMA Yy
OTEepaIlMOHOM MEHAIMEHTY, Kao M Ja JOOMjeHH pe3ylTaTH HUCTpaXuBama IPEICTaBIbajy
OpPUTHHAIIHU JOMPUHOC KaHAHaTa MocTojehuM 3HamrMa U3 OBe 00J1aCTU M OTBApajy MpOCTOp
3a BEH J1aJbH Pa3Boj.

3.2. OcBpT Ha pedepeHTHY M KopultheHy JuTepaTypy

Kannupar je y TOKy u3paje HOKTOpCKe nuceprainuje ,,YHamnpehewme KOHCTPYKTHBHHX
XeypuCTHKa 3a mpolieMe KOMOWHATOpPHE ONTHUMH3AlMje y ONEepalMOHOM MEHaIMEHTY
kopuctro 197 pedepeHTHHX jeuHUIIA.

VY nmucepranuju je KopuiiheHa pelieBaHTHAa W CaBpEMEHa JHUTEparypa, KHBUTe W HAydYHU
panoBu o0jaBibeHH y 1oMahuM U Mel)yHapoJHO MPU3HATHM YaCOMMCHMA, Kao U 300pHUIIUMA
pazoBa ca KoH(epeHIHja U3 00JacTH TUPEKTHO BE3aHUX 3a TEMY JOKTOPCKE TUcepTalyje.



Jluteparypa je kopuinheHa y cBpXy MpelCTaB/bamba pa3MaTpaHux MpodiieMa UCTPaKUBaba U
y LIMJbY MPHKa3a 0CaalllbUX MPeIora 3a peliaBambe OBUX IPodieMa U lbUXOBOT ropelema.
OBume je yrBpheno aa moctoju morpeba 3a pa3BojeM HOBOT HpucTymna. Takohe, mpukazaHe
pedepeHie y nureparypu KopumheHe cy u y by nopelemba IpeioxKeHOT HOBOT IIPUCTYIIA
TeHEPATN30BAHOT KOHCTPYKTUBHOT aIrOpUTMa ca mnoctojehum, y CBpXy HCTUIama HEroBUX
MoryhHOCTH pUMEHE, pe3yJiTara U MPEJHOCTH, OJHOCHO JONPHHOCA OBE AUCEpTAIIHje.

OBJie je mpHKa3aH YU CIIHCAK JIMTepaType, OMHOCHO pedepeHir oj moceOHOr 3Haudaja 3a
U3paay M caJipikaj OBE TOKTOPCKE qUCepTaIyje:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Burkard, R., Karisch, S., & Rendl, F. (1997). QAPLIB — A Quadratic Assignment
Problem Library. Journal of Global Optimization, 10, 391-403.

Cook, S. A. (1971). The complexity of theorem proving procedures. Third Annual ACM
Symposium on the Theory of Computing (pp. 151-158). New York: ACM.

Danilovic, M., & llic, O. (2016). A generalized constructive algorithm using insertion-
based heuristics. Computers and Operations Research, 66, 29-43.

Dong, X., Huang, H., & Chen, P. (2008). An improved NEH-based heuristic for the
permutation flow shop problem. Computers and Operation Research, 35(12), 3962-8.
Fernandez-Vigas, V., & Framinan, J. (2014). On insertion tie-breaking rules in heuristics
for the permutation flowshop scheduling problem. Computers and Operations Research,
45, 60-67.

Framinan, J., Leisten, R., & Rajendran, C. (2003). Different initial sequences for the
heuristic of Nawaz, Enscore and Ham to minimize makespan, idletime or flowtime in the
static permutation flowshop sequencing problem. International Journal of Production
Research, 41(1), 121-148.

Garey, M., & Johnson, D. (1979). Computers and Intractability: A Guide to the Theory of
NP-Completeness. San Francisco, CA, USA: Freeman.

Ili¢, O. (2014). An e-Learning tool considering similarity measures for manufacturing cell
formation. Journal of Intelligent Manufacturing, 25(3), 617-628.

Johnson, S. (1954). Optimal two- and three-stage production schedules with setup times
included. Naval Research Logistics Quarterly, 1, 61-68.

Johnson, S. (1959). Discussion: Sequencing n jobs on two machines with arbitrary time
lags. Management Science, 5, 299-303.

Kalczynski, P., & Kamburowski, J. (2011). On recent modifications and extensions of the
NEH heuristic for flow shop sequencing. Foundations of Computing and Decision
Sciences, 36(1), 17-34.

Knuth, D. E. (2011). The Art of Computer Programming, Volume 4A Combinatorial
Algorithms. Boston, USA: ADDISON-WESLEY, Pearson Education Inc.

Koopmans, T., & Beckmann, M. (1957). Assignment problems and the location of
economic activities. Econometrica, 25, 53-76.

Mladenovié, N., & Hansen, P. (1997). Variable neighborhood search. Computers and
Operations Research, 24, 1097-100.

Nawaz, M., Enscore Jr, E., & Ham, I. (1983). A heuristic algorithm for the m-machine, n-
job flow-shop sequencing problem. Omega: The International Journal of Management
Science, 11(1), 91-95.

Paydar, M., & Saidi-Mehrabad, M. (2013). A Hybrid Genetic-Variable Neighborhood cell
Formation Problem Based on Group Efficiency. Computers and Operations Research, 40,
980-990.

Pinedo, M. (2010). Scheduling: Theory, Algorithms and Systems (Fourth ed.). New York:
Springer.



18. Punnen, A., & Wang, Y. (2016). The bipartite quadratic assignment problem and
extensions. European Journal of Operational Research, 250(3), 715-725.

19. Punnen, A., Sripratak, P., & Karapetyan, D. (2015). The bipartite unconstrained 0-1
quadratic programming problem: Polynomially solvable cases. Discrete Applied
Mathematics, 193(1), 1-10.

20. Rad, S., Ruiz, R., & Boroojerdian, N. (2009). New high performing heuristics for
minimizing makespan in permutation flowshops. Omega: The International Journal of
Management Science, 37, 331-345.

21. Ribas, I., Companys, R., & Tort-Martorell, X. (2010). Comparing three-step heuristics for
the permutation flow shop problem. Computers and Operations Research, 37(12), 2062—
70.

22. Taillard, E. (1990). Some efficient heuristic methods for the flow shop sequencing
problem. European Journal of Operational Research, 47(1), 67—74.

23. Taillard, E. (1993). Benchmarks for basic scheduling problems. European Journal of
Operational Research , 64, 278-85.

24. Taillard, E. (2004). Scheduling instances. Retrieved 07.05.2015. from
http://ina.eivd.ch/collaborateurs/etd/problemes.dir/ordonnancement.dir/ordonnancement.ht
ml

25. Vasiljevic, D., & Danilovic, M. (2015). Handling ties in heuristics for the permutation
flow shop scheduling problem. Journal of Manufacturing Systems, 35, 1-9.

Tpeba ncrahm na je kKaHAMIAT KOPHCTUO M TET ayTOIMTAaTa, Of Yera Cy JBa U3 BPXYHCKHX
Mel)yHapoaHMX yacomuca.

3.3. Onuc U a1IeKBaTHOCT NMPUMeHeHUX HAYYHUX MeTo/1a

Kannupar je y Toky wu3paze oBe aucepranyje Kopucthuo Behu Opoj HaydHMX MeToja
HCTPAXHUBAbA.

Pag Ha nucepranuju je OTHOYeO carjeiaBamkeM MocTojehrx HaydHHX pes3ynrarta y o0jacTu
npobieMa KOMOMHATOPHE ONTHUMU3AIMjE Y ONEePAllMOHOM MEHAIMEHTY NMPUMEHOM HAay4YHUX
MeTO/a cucTeMaTH3alyje 1 Kiacudukanyje HaydHuX cazHama. Y Toj ¢a3u kopuirheHe cy u
METO/Ie TMPUKYIUbamka, JACHyKIHje, aHamuze Hu ynopehuBama. OOmacT uCTpaxkuBama je
OTPOMHA, jep Ce CBaKOJIHEBHO 00jaBJbYjy HOBHU PaJIOBH y KOJUMA C€ MPEUIaxy aJrOpuTMH 3a
pemaBame TpobiIemMa KOMOMHATOpHE omnTuMu3andje. Ha OCHOBY KpHUTHYKe aHaln3e
nocrojehux pesynrata KaHAMJAT je JOIIA0 J0 YyouyaBama KJbYYHMX HpoOjemMa Koje je
KIacu(pUKOBa0 y YETHPH TpyIle: pPEeAyHIAHTHOCT, HEMPENU3HOCT, BUIIC3HAYHOCT H
HEO0jeKTUBHOCT e€Bajyalllje BpeMEHCKE e(UKACHOCTH.

VY cnenehoj (a3u uctpaxkuBama y4rm-EeH j€ TMOKYIIaj Jla ce YoueHH Mmpobiem dopmanusyje u
Ja ce TPEeTo3Hajy MEeTOAE KOje ce MOTYy MPWIATOAWTH 3a pellaBamke TaKo Ie(UHHCAHOT
npobnema. IIpBo cy, aHaTM30M KOMIUIEKCHOCTH ajiropuTama, YOueHe KJbYYHE pas3jiMKe y
HaunHuMa ¢QyHkumonucamwa [IKX u xeypucruka mnobGospmiama. YoueHa je MoryhHoct
npunarohema I[IKX HauumHy QyHKIHMOHHMCAamba HEIETEPMUHUCTHYKE TjypuUHTOBE MallMHE
MPUMEHOM TapajeIHOT TporpamMupama. lTakohe je yodeHa 3HadajHa MPETHOCT TICEYN0
MOJMHOMCKHUX ajiropuTama y ogHocy Ha anroputme 3a TBpae HII npo6neme. Jlepunucana je
CTpaTervja Koja ycMepaBa TeHepain3alnjy KOHCTPYKTUBHUX XCYPUCTHKA Ka TapasieIu3aluju
obpaze.
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Y 1pehoj da3u ucTpakMBama pa3BHjeH j€ TEHEPATU30BAaHU KOHCTPYKTHBHH aITrOpUTaAM U
neMHUCAaH Ha4yuH CHyMepalldje IepMyTalHja KOju OJroBapa OBOj TeHEpalU3aIlHju.
Hedpunucana je Beza wusMelly HOBE eHyMmepaldje H KOpaka Yy TEHepalM30BaHOM
KOHCTPYKTUBHOM anroputmy. Ozpel)eH je mocTymak 3a jeTHO3HA4YHY 00jeKTHUBHY eBalyalujy
BpPEMEHCKE €(HUKAaCHOCTH Te€HEepalM30BAaHOI alropuT™a. lIpuMemeHe cy MeToae Teopuje
aJropUTaMa M TEOPHje CI0KEHOCTH.

VY 4erBpTOj Pa3u Cy pazMaTpaHa TPU M3Y3€THO BaKHA MPOOJIEeMa ONEPanOHOT MEHAIMEHTA:
npobiiem (GopMmupama Mpou3BOAHUX henmja, mpobieM pacropena MpPou3BOAHUX hennja U
npobyeM pepociena mocioBa y nuHHjU. Kako 3a oBe mpobieMe MmocToju OorpomMaH Opoj
anroputamMa 00jaBJbHHX Y JHTEpaTypH, KaHIUAAT je, NPUMEHOM HaydyHUX METoJa
cucTeMaTH3anuje U KiacupuKanje HaydHUX Ca3Hama M MeTojama JeAyKIUje, aHAIu3e U
yrnopehuBama, yCTAHOBHO HajBaKHHU]E pE3yaTaTe OCTBAPEHE Y OBUM O0JIACTHMA.

VY meroj ¢asu je 3a cBaky ox Tpu ogabpane 001aCTH ONEPALMOHOT MEHAIMEHTa MOJIEIOBAO
reHepaIn30BaHi KOHCTPYKTHBHH QlTOPHTaM Ca IMJBEM Ja ce IMocTojehn anroputmu 3a Te
npo0JieMe yHarpese.

Konauno, y 3aBpmHOj (pa3sum wucTpakuBama, W3BpIICHA j€ EKCIEpUMEHTalIHa IPOBEpa
MPEI0KEHOT MPUCTYIA Ha ONIITE MpUXBaheHHM TeCT HHCTaHIaMa.

Ha ocHOBy aHanmm3e JOKTOpPCKE AMCEpTalHdje, MOXKE CE 3aKJbyYHTH Jla MPUMEHEHE Hay4HE
METOZI€ M TEXHHUKE OJArOBapajy, MO CBOM 3Hayajy W CTPYKTYpPH, TEMH [IUCEepTaluje Hu
CIIPOBE/ICHOM HCTPAXKUBAbY.

3.4. TIpuMeH/bMBOCT OCTBApPEHUX pe3yJiTaTa

VY nuceprauuju je crnposeneHa omnmupHa aHanusza [IKX. I'maBHa mpaeja koja je ycmepaana
1Ie0 TOK MHCTpaxHBama j€ MOKyIaj Ja ce o0jenHe TPHU CYIUTHHCKE KapaKTepHCTUKE
XEypHUCTHKa: Mpelu3Ha MoJIMHOMUjaliHa BpeMeHcka cioxkeHoct [IKX, jacHo nedunucan aeo
JIONyCTUBOT cKyna Koju ce obpalhyje ca IIKX u u3y3eTHO BUCOK HHUBO KBAJHMTETa pellCHa
no0UjeHNX MpUMeHaMa XeypucTuKa nmoOospinama. OcTBapeme OBako JAe(HUHHUCAHOT 1UJba j€
TPaKEHO y aHAJOTHjU Ca JIBa KJbY4Ha IOjMa TEOpHje CIOXKEHOCTH: HEIETEPMUHUCTHUYKOM
TjypuHroBOM MalIMHOM M CTPYKTYPOM IICE€YI0-TIOJMHOMMJATHUX ajaropuraMa. AHaJIOTHO
HE/IETEPMUHUCTUYKO] MAIIMHHU, KOJOM C€ Y CBAKOM KOpaKy JOHOCH MCIIpaBaH M300p O[] BUILIE
Moryhux oasyka, y IpHUCTYIy OBE JAMCEpTallMje ce Mpeljaxke mapanenHo npaheme BHIE
TaKBUX OJTyKa. Kako HejeTepMUHUCTHYKA MallMHA UMa CyleppadyyHapcKe CIIOCOOHOCTH Ja
TPEHYTHO HAIPaBH MPaBH U300p O OTPOMHOT Opoja OMIlHja, UCTPAKHUBAKA Y TUCEPTAIIUJH CY
ycMepaBaHa Ka JiepuHHcamy ycioBa Koju he omoryhurtu na ce taj n300p cy3u Ha JOIMYCTHBY
BenuuuHy. Ha Taj HaumH ce, ycaBpiiaBameM XapjaBepa Koju Om omoryhaBao mapajieiHy
oOpany cBe Beher Opoja pa3muuuTuUX OnANyka, mpobinemu u3 kimace HII namanmajy w3 naBa
pazmuunta mpasia. OBo nmajke omoryhaBa ga ce CBH MEXaHU3MH, KOjU CE€ KOPHCTE Y
XeypucTukama mnoOoJbliama, npumene W Ha IIKX y3 3HauajHe mOpeAHOCTH, a TO CYy
jenHo3HauHO neduHucaHa 00JacT JOMYCTHBOT CKyIa Koja ce MpeTpaxkyje alropuTMOM U
MpeLu3HO JeGUHNUCaHa TOJTMHOMHjaIHA e(UKACHOCT TOCTYIIKA.

Cy)KaBaH,e JOIYCTHUBOI' CKyIla Ha OCHOBY CHCI_II/I(I)I/I‘-IHOCTI/I nmocMaTpaHe MHCTAHILIC Y MHOI'UM

cily4ajeBUMa OMoOryhyje Ja ce yHampes 3Ha4ajHO CMamM KapAWHATHOCT AUCKPETHOT CKyma
Moryhux BpemHocTH ImubHe QyHKnuje. OBO najke oMoryhyje KOHCTpyHCame IICEeYI0-
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MOJMHOMUjalTHe XUOpuaHe Xeypuctuke, kojom 6u [IKX y monmmHoMujanHoOM BpeMeHy najia
OINITHMAJTHO PEUICHHE.

Pesynratu, noTBpheHN eKCIEpUMEHTATHOM €BalyallljoM IMOKa3yjy Jia HOBU NPHUCTYI MOXKeE
Ja ce TPUMEHH Yy CBHUM CErMEHTHMa OIPOMHOI CKylnma KOMOMHATOpPHHMX Ipodiema
OIEPAIIMOHOT MEHAIMEHTA.

3.5. OueHa AOCTUTIHYTHX CIIOCOOHOCTH KaHAuaaTa 3a CaMOCTaJIHU HAYYHMU paj

Toxom wu3page nokropcke nucepranyje, Kanauaar Muiom JlanmnoBuh mnokazao je
CIOCOOHOCT J1a caMOCTalHO 00aBJba HAYYHM paJl M pemiaBa HayuyHe npoOieme. Kanmupmar
noceyje noTpedHa cTpydHa, TEOpPHjCKa M MPAKTUYHA 3HAKA 32 CAMOCTAJIaH HAYYHH pall, IITO
je, OCHUM Yy TIpoIlecy HM3pajie OBE JOKTOPCKE JHCEpTaIHje, J0Ka3ao KBAJIUTETOM U OpojeM
00jaBJbeHUX HaydyHUX MyONHMKaIyja, Ka0 U JAPYTUM HaBEIECHUM OOIUIMMAa aHTaKOBamba.
Kangunmatr je y [ocajgammeM HaydHO-UCTPAXKMBAYKOM paay IOKa3ao Ja Toceayje
TEMEJFUTOCT U 030MJBHOCT Y NMPHUCTYNy NPOOJIeMy, KPEaTHBHOCT Y HeTOBOM PELIaBamby, Kao U
CIOCOOHOCT carjiefiaBama IpuUMeHe MocTojehnx HaydyHHX pe3ynraTa Ha OpUMEpUMa M3
npakce.

CBeoOyXBaTHH M CUCTEMAaTU30BaHU MPETJIE JINTEPAType U3 00JIaCTH HCTPAXKUBAA, IOKa3yje
CMOCOOHOCT KaHJHJaTa 3a CaMOCTAJTHO OTKPHBAE M carjieJaBambeé OTBOPEHUX Mpodiema
UCTpaXKMBama, Ka0 U KPUTHUKY aHaIH3y nocrojehux casnama. Muom Jlanunosuh je pazsuo
OpHUTMHAJIaH TPUCTYII 32 TeHEpAIN3allijy KOHCTPYKTUBHUX XEYPHUCTHKA KOJH OTBapa BEIIUKE
MoryhHoCTH 3a yHanpeheme noctojehnx xeypucTuka 3a periaBame npodiemMa KOMOMHATOpHE
ONITUMH3AIMje U Kpeupame HOBMX. Kao moTBpma oBora, MpemiokeHa TeHepalu3aiuja je
IpUMEHEHA Ha Haj3HaYajHUje MpobiieMe ONepallMoHOT MEHAIMEHTa U Jlajla pe3yiTare Koju y
HEKUM CErMEHTHMa HaJMalllyjy Haj0oJbe 00jaBJbeHE pe3yTaTe.

Tokom pasa Ha aucepranuju KaHIUWAAT je 00jaBHO, KAao ayTop WJIM KOayTop, pajoBe Y
MehyHapoAHMM dacomucuma, Kao M y 300pHunmumMa ca Jomahux ©u  MelhyHapoaHHX
koHpepeHMja. Kao ucrpakupay, yuecTBOBao je Ha MpojekaTuma, Ie je UMao NPUIMKY Ja
peliaBa peajHe HCTpaKMBadKe MpodemMe.

V3eBuM y 003Mp LEJIOKYIHU TOK HMCTPAXKHBamkba M OCTBAPEHE PE3YNITAaTe y I0CALALIHBEM
Hay4YHO-MCTPAKUBAUKOM pajay, 3aKbydyjeMo Ja je kanauaat Mwuom Jlanunosuh cnocoban
Jla ce y MOTHYHOCTH CaMOCTaJIHO 0aBU HAYYHO-UCTPAKUBAYKUM PATIOM.

4. OCTBAPEHU HAYYHMU AOITPUHOC

4.1. Ilpuka3 ocTBapeHUX HAYYHHUX JIONPHHOCA

CeoOyxBaTHa aHanu3a nocrojehux I[IKX je mokaszama ga moctoje 3HayajHu mpoOieMu y
dbopmynanjaMa OBUX XEypUCTHKA KOJU Kao TMOCIAEAWIly UMajy PEeAyHIaHTHOCT,
HENPEIU3HOCT, BULIIE3HAYHOCT U HEOOjeKTHBHY eBajyalujy. Y CKJIaay ca OBUM, IIpBa rpymna
JONPUHOCA KOj€ JOHOCH MPUMEHA TeHepain30BaHOr KOHCTpykTuBHOT anroputMma (GCA) je
yIIpaBO Be3aHa 3a OTKJIAkakhe OBUX HEJOCTATaKa!
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1. Ipororun IIKX, mnpencraBjben Yy TmomiaBiby 2, omoryhyje cucremarcky W
ceeoOyxBarHy penpesentanujy [IKX. INTokasano je na Tpu dynkmmje, f,, f, u f3,

npezncrapibajy cymtuHy [IKX u na ce xeypuctuke mMelyCOOHO pasiHKyjy caMo o
HauMHUMA ofipehuBama oBe TpU QYHKIIH]E.

2. Oopmynamuje xeypuctuka GREEDY u SCHEDI, npuka3ane y mormmaBby S5 cy
MpUMepy peAyHJAHTHE MPE3CHTAlje XeypHucTUuKa. [loHaBIbame JeIoBa aliropuTMa
koju cy 3ajennnuku 3a cBe [IKX oasmaun ¢okyc ca nenoBa ajaroputma Koju cy
JEIMHCTBEHH 3a MMPE3EHTOBAHU aJITOPUTAM U 110 KOJUMa CE Taj allTOPUTAM PA3JIHKY]e O]
octamux. C gpyre ctpane, ¢opmynanuja GCA ycmepaBa ¢GOKyC ympaBo Ha
nepunucamwe pynkuuja f,, f, u f,.

3. Ommre ycBojena popmymnanuja HEX anropurma, npeacrasibeHa y nornoriaspy 10.3,
je jemaH ox MHOTMX HpuMepa HempeuusHe (opmyrnanuje XeypucTHKa. Y MCTOM
nortaBiby je mara GCA ¢opmymanuja HEX anroputma, a ¢okyc ycMmepeH Ha JBe
CYIUTHHCKM OHWTHE CTBapH Y QITOPUTMY: HPUOPHTETHO ypeheme U MmocTymak 3a
nporpamupatbe HEX anroputma ca TajmapmoBum yOp3amem. IlokazaHo je Kako
JBOCMHCIIEHOCT (popMyriaiiyje mopa3Ho yTuue Ha 00jaBJbeHe pe3ylTare.

4. Henmsocmucnena — ¢opMynanyja — anropuramMa  OrpaHM4YaBa  JBOCMHUCIIEHOCT
eKCIIEpUMEHTAIHUX pe3yinrara. Y JucepTalyju je NOoceOHO pa3MaTpaH OIcer
HETIPEN3HOCTH EKCIIEPUMEHTAIHNX pe3ylTara yciel Hempenu3HocTH (opmynanuje
HEX nocrynxa.

5. Kaxko je ocroBHa ctpykrypa IIKX nedunucana npexko GCA, oBo omoryhyje nma ce
ycBoju oapehenun GCA k04 Kao jeAMHHIIA Mepe Y EKCIIEPUMEHTAIHOM TECTHpamby
BpeMeHcke edukacHocTH [IKX. To penykyje ekcriepuMeHTanHy eBalyallujy
e(pUKacCHOCTH ajropuramMa Ha Mepeme e(ukacHoCcTH mpumMemeHux (ynkiuja. OBo
a’be€ 3HA4YajHO pEeayKyje HEKOXEPEHTHOCT Koja je EBUIEHTHA y CKOPO CBHUM
eKCIIEpUMEHTATHUM TeCcTHpamuMa Xeypuctuka. [Ipema Tome, y aucepranuju ce
noka3zaio kako npumeHa GCA nosehasa o0jekTuBHOCT nporneca eBanyanuje [TKX.

6. Taxohe, y aumcepranuju je MOKa3aHO KAakO HOBa €HyMmepalMja CKyma JOIYCTHBHX
pemewa IIKX omoryhyje eduxacHo konupame GCA. Jlepunucana Beza usmely
yBeneHe enymepanuje u GCA kopaka omoryhyje Takohe HCTpakuBauku paj Ha
nornpassbamky nocrojehux xeypucruka. Haume, 3a mo3Hare ontuMaliHe CEKBEHIIE TECT
MHCTAaHLM MOXKE Ja ce YTBpJM LITa ce JelaBajio ca MepMyTalHjoM Kpo3 Kopake
aJITOpUTMAa Ha OCHOBY IpeiiokeHe o3Hake. OBO MOXe J1a yCMepH IpaBall JaJbUuX
no0oJbllIamka aNropuTama.

Hpyra, Mmoxnaa u BaxHuja rpyna npegHoctd GCA ce ogHOCH Ha MOTYhHOCTH mpolHMperma
nepununmje [IKX yBohewem mpommpeHor ckyma aprymenara. Tako ce oTBapajy OorpoMHe
MoryhHocTH nmobosblama nocrojehux anropurama u GpopmMupame HOBUX. Y AMCEPTALUjU Cy
oBe MoryhHocTH mMoceOHO aHalM3UpaHe, MpH 4eMy je (POKyC ycMepeH Ha MoceOHYy BpCTY
IpoIIMpema: MOryNHOCT BHIIECTpYKE MpPHUMEHE MHCTOr alropuTMa ca HU3MEHEHUM
BpeAHOCTUMa apryMmeHata. OBo je BakHO 300T je[He CYIITHMHCKE YHIbEHUIIE: BHUIIECTpYyKa
IpUMEHa HCTOT aJrOpUTMa 3ajJip’kKaBa BPEMEHCKY €(UKACHOCT alrOpUTMa HEMPOMEHECHOM.
Ha oBaj nHaumH, pe3ynaTaTd MOry 3Ha4dajHO Ja ce No0oJbINajy y3 3aap)KaBamke CBHX
noOpojanux npeanoctu [IKX. OBo je 3HauajHa anTepHaTHBA AITOPUTMUMA NTOOOJBIIAA.

ExcnepumeHTanHa eBailyalidja NPEAJIOKEHOT MPHUCTYNa je CIPOBEJeHAa Ha TPH KJby4Ha
npobJieMa orepanruoHOT MEHAIMEHTa: MpoosieM (GopmMupama MPOU3BOIHUX henurja, mpodiaem
pacriopena mpou3BoAHMX henuja w mpobiem penociena mnocioBa y nuHHju. OHa je
HEIBOCMHCIICHO TTOKa3ajia MPEeIHOCTH OBOT MPUCTYIIA:
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1. HoBu mpuctyn pemaBamy mnpoOiema ¢dopMmuparma MpOoUM3BOIHUX hendja je MoKazao
U3y3€THY CYNEPUOPHOCT HAJ CBHM IIO3HATUM XEYPUCTHKaMa, KaKO y KBaJIHUTETY
pelema, Tako U Yy BPEMEHCKO] e(hMKaCHOCTH MOCTymKa. JJuckperusanuja J0myCTHBOT
CKynma je omoryhmia ja TpeiIoKeHH XUOpUIHW airopuram Oyae Tceyno-
MOJIMHOMM]jJTHH aJITOPUTaM Ha CBUM TECTUPAHUM MHCTAHIIAMA, IITO je Kao MOCIIEANILY
uMajo ao0ujarmbe ONTHMAIHUX pEIIelha Ha CBUM HMHCTaHIAMa y3 IOJHMHOMHjAIIHY
BPEMEHCKY 3aBHCHOCT MOCTYNKA. AKO ce y3Me y 003up Ja je y MPOTEKIUX TPHIAECET
roguHa y MeyHapoqHuM gacomucuma o0jaBsbeHo mpeko 100 pamoBa ca pasHOBPCHUM
QITOPUTMHUMA 32 0Baj MPOOJIEM U J1a HU Y JeJIHOM O]l OBHX PajiOBa HUCY CBH PE3yJITaTH
OINITHMAJIHU U /13 je YTPOLIEHO BPeMe aJIrOpuTMa y AUCEPTAlMjH 32 Ba PEa BEIMUNHE
kpahe ox HajeukacHHjUX 00jaB/LEHHUX aNTrOpUTaMa, MOXKE Ja C€ 3aKJbydd Ja je y
IMCEPTAllMji OCTBAPEH CYIITHHCKM MJONPHHOC pellaBamy mpodiema (opMupama
npou3BoaHKX henmja.

2. Ilokazano je na je jemHocraBHa uMmiuieMeHtanuja GCA Ha npoOneM pacrnopena
NPOU3BOJHUX henuja TMOTIYHO paBHONpaBHA Ha TECTHPAHUM HWHCTAHLAMa ca
HajIIO3HATUjUM COJIBEPOM 3a OBaj MPOOIIEM.

3. Tlpobnem pemociiena TmOCiHOBa Yy JIMHUJU je HWCKOpUITheH Ja ce TOKaXy CBe
MOTYhHOCTH eKCIepHMEHTHCama Cca apryMeHTUMa H IHbHXOBHM BpPEIHOCTHMA.
HecymmuBu nomnpuHOoc je QopMmupame ajara Koju omoryhyje 1a ce ONnTUMH3Yjy
QJITOPUTMU U Kpeupajy HoBU. CBaku aprymeHT GCA nmMa npeuusHo aeuHucany Besy
ca TOKOM M3BpIIIaBamka alITOPUTMA.

4. Pesynrar nucepramnyje Koju aHaJIM3Mpa yTHIA] BPEIHOCTH apryMeHara Ha KBaJHTET
pelema je HOBU ajropuTaM KOju Ha CBHM TajimaploBUM HHCTaHIIAMa HaJMallyje
yyBeny HEX Xeypuctuky y3 HempoMemeHy BPEMEHCKY CIOKEHOCT anropurMa. Tpeda
HanoMeHyTu Aa je HEX xeypucTtuka jenHa o HajmpoydaBaHUJUX XEYpPUCTHKA U Ja
MIOCTOjJH BEJIMKH Opoj MOKyIIaja mobosplIama oBe xeypuctuke. HoBu anropuram naje
Haj0ospe pesynrare o cBux oOjaBibeHux [IKX kojuma ce mpemiaxy moOoJsblama
HEX xeypucruke.

5. CBu mpuKazaHM pe3yaTaT cy J0OHWjeHH Ha JeAHONPOLECOPCKUM padyHapHUMma.
[IpenioxkeHn MPUCTYN MOXKE TPEHYTHO J1a C€ UMIUIEMEHTHpa Ha BUIIETIPOLECOPCKUM
paduyHapuma, jep cy TmpaheHe CeKBEeHIle TMOTIYyHO jeIHO3HAauYHO JeduHHCaHE U
HE3aBUCHE jeHa O] IpyTe.

4.2. KpuTuyka aHa/IM3a pe3yJiTaTa HCTPAKMBabHA

YBUIOM y AucepTaIyjy, MojJa3He XUIOTe3e U UJbeBE HCTPAXHBAaKka, OCTBAPEHE pe3ylTaTe,
Hay4yHe U CTpy4He JonpuHoce, KoMucuja KoHCTaTyje Aa je KaHAUIAT YCIeNTHO aHaIH3upao u
CHUCTEMAaTH30Bao0 mocTojeha Hay4YHa ca3Hama HWCTPAXUBAKHLEM OOMMHE JUTEpAType W Ja je
peai30Ba0 BeOMa KOMIUIEKCHO HCTPaKMBamk€ BE3aHO 3a yHampeheme KOHCTPYKTHUBHUX
XCYpPHCTHKA 3a TpoOJieMe KOMOWHATOpPHE ONTHMH3AIM]E Yy OINEPAIlMOHOM MEHAIIMEHTY.
OcTBapeHu pe3ynTaTH HCTpaKWBamka OMpPAaB/IaBajy TOYETHA OYEKUBAKa U HCIYHABajy
3aXTeBE 3a KBAJIHMTET IOKTOpcKe amcepranuje. [lopem ocTBapeHOr HaydHOT IOTPUHOCA,
IUcepTanyja CcaapKh W pe3ydTare Koju Cy BeoMa 3Ha4yajHU 3a MPAKTUYHY MPUMEHY
npeiokeHor pemema. CBe MOCTaB/bEHE XHUIIOTE3€ Cy BepU(PUKOBaHE KpPO3 TEOPUjCKa
pa3MaTpama W MPOBEPEHE EKCIEPUMEHTATHO, T€ jé THME OCTBapeH 3HauajaH JOMPUHOC U
no0ujeHa cy ca3Hama Koja Cy pelieBaHTHA 3a HAYYHY U CTPYYHY 3aj€JHUILY Y OBOj O0JIacTH.
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4.3. Bepudukanuja Hay4YHUX JONMPUHOCA

W3 nokropcke aucepranyje kanauaara Muoma JlanwioBuha npoucTekIio je BUIe HAYIHUX
pamoBa 00jaBJbEHMX Yy dYacomucuma MehyHapoAHOr M HAIMOHATHOT 3HAyaja, Kao U Yy
300pHUIIMMA ca noMahux ¥ Mel)yHapoaHHX KoH(pepeHIrja (KaTeropu3ainja u3BpiieHa npemMa
npenopykama MuHHCTapcTBa MPOCBETE, HAYKE U TEXHOJIOUIKOT pa3Boja Cpowuje):

Kareropuja M21:

1.

Danilovic, M., llic, O. (2016). A generalized constructive algorithm using insertion-
based heuristics. Computers and Operations Research, 66, 29-43, ISSN: 0305-0548
(IF2015: 1.988), DOI: 10.1016/j.cor.2015.07.009

http://www.sciencedirect.com/science/article/pii/S0305054815001768

Vasiljevic, D., Danilovic, M. (2015). Handling ties in heuristics for the permutation flow
shop scheduling problem. Journal of Manufacturing Systems, 35, 1-9, ISSN: 0278-6125
(IF2015: 2.240), DOI: 10.1016/j.jmsy.2014.11.011

http://www.sciencedirect.com/science/article/pii/S027861251400140X

Kareropuja M23:

1.

Vasiljevic, D., Danilovic, M. (2013). A Novel Linear Algorithm for Shortest Paths in
Networks. Asia-Pacific Journal of Operational Research, 30(2), 1250054-1-1250054-25,
ISSN: 0217-5959 (IF2014: 0.346), DOI: 10.1142/S0217595912500546

http://www.worldscientific.com/doi/abs/10.1142/S0217595912500546

Kareropuja M33:

1.

Danilovic, M., llic, O. (2012). Mathematical Models and Techniques for Quadratic
Assignment Problem, XIII International Symposium SymOrg 2012, “Innovative
management and business performance”, Symposium proceedings, 1320-1327, ISBN
978-86-7680-295-1, Book of Abstracts, Faculty of Organizational Sciences, University of
Belgrade, Zlatibor, Serbia.

http://www.symorg.fon.bg.ac.rs/download/Program SymOrg2012.pdf

Danilovic, M., llic, O. (2016). A novel algorithm for combinatorial problem in
manufacturing cell formation, XV International Symposium SymOrg 2016, , Reshaping
the future through sustainable business development and entrepreneurship ““, Symposium
proceedings, 954-961, ISBN 978-86-7680-326-2, Book of Abstracts, Faculty of
Organizational Sciences, University of Belgrade, COBISS.SR-ID 223988236, Zlatibor,
Serbia.

http://symorg.fon.bg.ac.rs/proceedings/2016/papers/OPERATIONS%20MANAGEMEN
T.pdf
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http://www.worldscientific.com/doi/abs/10.1142/S0217595912500546
http://www.symorg.fon.bg.ac.rs/download/Program_SymOrg2012.pdf
http://symorg.fon.bg.ac.rs/proceedings/2016/papers/OPERATIONS%20MANAGEMENT.pdf
http://symorg.fon.bg.ac.rs/proceedings/2016/papers/OPERATIONS%20MANAGEMENT.pdf

Kareropuja M63:

1.

HManunosuh, M., Wnuh, O., (2011). Anroputmu 3a pemaBame mnpobiemMa KBaJpaTHE
acurnanuje, YU INFO 2011, Kongepenyuja o pauynapckum naykama u uH@opmayuoHum
mexnonocujama, Konaonuk, 06.-09.03.2011. rogune, 36opuuk pamosa, ctp. 1-6, ISBN:
978-86-85525-08-7.

http://www.yuinfo.org/zbornici/2011/html/pdf/024.pdf
Haunmaosuh, M., (2011). Ilpumena amropurama 3a Hajkpahie myrame y Mpekama y
npoOjeMUMa BHIIIEETATHOT Tpolieca yrmpaBibama, SYM-OP-IS 2011, XXXVIII

Cumnosujym o onepayuonum ucmpadxcusaruma, 3natudop, 04.-07.10.2011. roamse,
300pHUK pagosa, cTp. 238-241, ISBN: 978-86-403-1168-7

HJanuwnosuh, M., Wnuh, O., (2011). I'eHeTcku anropuTMu 3a pemaBame MpodieMa
kBaapatHe acurHamyje, SPIN 2011, VIl Cxyn npuspeonuxa u nayynuxa, llpuBpeana
komopa Cpbuje y beorpamy, 01.-02.11.2011. rogune, 360pHuK pamoBa, ctp. 539-546,
ISBN: 978-86-7680-244-9

http://www.spin.fon.bg.ac.rs/doc/ret/SPIN%202011/Sekcije/12kvantitativne%20metode
%20i%20modeli%20u%20menadzm-

pdf/1201 GENETSKI%20ALGORITMI%20ZA%20RE%C5%A0AVANJE%20PROBL
EMA%20KVADRATNE%20ASIGNACIJE.pdf

Hanunosuh, M., Mnuh, O., (2012). Anropuram mpopauyyHa BPEMEHCKOT pa3Maka
MIPOM3BOJIRE 32 TPoOJIeM pemociiena y nmpotodnoj paauonuiy, YU INFO 2012, , XVIII
Kounghepenyuja o pauynapckum naykama u ungopmayuonum mexnorozujama, 29.02.-
03.03.2012. rogune, Konaonuk, 300pHuk pamoBa, ctp. 173-178, ISBN: 978-86-85525-
09-4

http://www.yuinfo.org/zbornici/2012/html/pdf/376.pdf

Hanmnouh, M., (2012). Tenepanmmzanmja HEX xeypuctuke y mnepMyTalMOHUM
flowshop mnpobaemuma, SYM-OP-1S 2012, XXXIX Cumnosujym o onepayuonum
ucmpadicusarouma, Tapa, 25.-28.09.2012. roqune, 300pHUK pagosa, ctp. 311-314, ISBN:
978-86-7488-086-9

http://symopis.vggs.rs/filessPROGRAM_RADA_SYMOPIS 2012.pdf

Janunaosuh, M., Unuh, O., (2013). HoBa dhopmanu3zanuja u npommpemne haze ymeTama
y HEX xeypuctunu, YU INFO 2013, XIX Kougepenyuja o pauynapckum naykama u
ungpopmayuonum mexnonoeujama, 03-06. 03. 2013. rongune, Konaonnk, 300pHUK pajoBa
— I/, ctp. 304-309, ISBN: 978-86-85525-11-7
http://www.yuinfo.org/zbornici/2013/html/pdf/686.pdf

Manunosuh, M., Wmuh, O., (2014). Ilpumena reHepaln3oBaHE€ KOHCTPYKTHBHE
xeypuctuke Ha nepmyranuonu flowshop mpoonem, YU INFO 2014, XX rayuno-cmpyuna
u ouznuc xoughepenyuja, 09-13.03.2014. ronune, Konaonuk, 360pHuK pagoBa, ctp. 195-
199, ISBN: 978-86-85525-13-1

http://www.yuinfo.org/Y UINFO%202014%20zbornik.pdf
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http://www.yuinfo.org/zbornici/2012/html/pdf/376.pdf
http://symopis.vggs.rs/files/PROGRAM_RADA_SYMOPIS_2012.pdf
http://www.yuinfo.org/zbornici/2013/html/pdf/686.pdf
http://www.yuinfo.org/YUINFO%202014%20zbornik.pdf

8. Haununosuh, M., Mnuh, O., (2015). HoBu npuctyn pemasamwy nepmyranuonor flowshop
npoonema, YU INFO 2015, XXI wuayuno-cmpyuna u ousnuc xongepenyuja, 08.-
11.03.2015. rogune, Konaonuk, 300pHuUK pamoBa, ctp. 290-295, ISBN: 978-86-85525-
15-5
http://www.yuinfo.org/Y UINFO%202015%20zbornik.pdf

9. HMammaosuh, M., Wauh, O., (2016). I'eHepann3oBaHy KOHCTPYKTHBHHU ajropuTaM 3a
dbopmupame npomsBoanux henmja, YU INFO 2016, XX nayuno-cmpyuna u o6usnuc
rkongepenyuja, 28.02.-02.03.2016. rogune, Konaonnk, 3060pHuK pagoBa, ctp. 169-174,
ISBN: 978-86-85525-17-9, [IpymtBo 3a nH()OpMAIIMOHE CUCTEME M padyHapCKe MpexKe,
beorpan.
http://yuinfo.artkey.rs/zbornici/2016/YUINFO2016.pdf

HaBenenu panoBu cy 10 caja uuthpaHd ykymHo 6 myrta y yacomucuma ca SCle nucre ca
UMIAKT (PaKTOpOM.

PGHGHSI/Iie U IUTHUPAHOCT

Munomr Jlanunosuh je ycmemHo o0aBUO pereH3Wje y cienehrM HaydyHUM 4YacolucuMma
MehyHapoaHor 3Hadaja (M20):

— Computers and Operations Research — ycremHo o0aB/beHE YETHPH PELEH3UjE U
no6ujen neprudukar (Recognized Reviewer) y cenrem6py 2015,

— International Journal of Production Research — ycrerino o6aBibeHe TpH perieH3Hje,

— Expert Systems with Applications - ycrierino o6aBbeHe TpH pelLieH3H]e.

5. 3AKJbYYAK U IPEJIOT

Ha ocHoBy npernena u aHanu3e JOKTopcke aucepranuje, Komucuja cmarpa aa je 1oKTopcka
JUcepTranyja Ioja Ha3uBOM ,,YHampeheme KOHCTPYKTMBHUX XEypHCTHKa 3a mpodiieme
KOMOMHATOpHE ONTHMHU3AlLlMje Yy ONEpalMOHOM MEHAMEHTy KaHaujaaTa Muioma
JlanunoBuha HamucaHa Ipema cCTaHAapJuMa Hay4YHO-HCTpakMBaukor pazga. Takohe, oBa
JIOKTOpCKa JUcepTallja HCIyHkaBa CBE YCIOBE MponucaHe 3aKOHOM O BUCOKOM 00pa3oBamYy,
cTaHnapauma, npaBwiHunpMa u Craryrom @akynrera OpraHM3allMOHMX Hayka |
VYuusepsutera y beorpany. Ha ocHOBy akTyenHocTH TeMe, pe3yiTaTa M 3akjbydaka
MPUKa3aHUX y JIOKTOPCKOj nuceprauuju, Komucuja koHcTaryje Aa je kKaHauaar Muorn
JlanuinoBuh ycHemHo 3aBpHIMO JIOKTOPCKY JUCEpTalMjy Yy CKIaay ca mpeaBuheHuM
MIPEeIMETOM U MTOCTABJLEHUM LIMJbEBUMA UCTPAKUBAA.

JlokTopcka mucepTalyja mpuKaszyje HOBH MPHUCTYM 3a yHanpeheme XeypucTuka 3a peliaBame
NEepMYyTalMOHUX Mpo0eMa OMepaloHOr MEHalIMEHTa. Y Ty CBPXY Cy YCIEUIHO pelieHH
cnenehu mocTaB/beHU MPOOJIEMHU UCTPAKUBAA!
— JeduHMCame penainyja Koje 1mocroje u3mely nocrymnaka 3a reHepHcame nepMmyTanmja
u kopaka [1KX;
— redepanuzanuja [IKX ca mmmem dopmanuzanuje napaneaHe oopaae;
— mnpumena GCA 3a pemraBame oadpaHux mpoodieMa oneparoHOT MEHAIMEHTa,
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— mnpumena [IKX y HOBOM XHOpHUAHOM aidroputMmy 3a mpoOiem GdopMupama
npou3BoAHUX henMja Koju 1Mo pe3yiTraTuMa HaJaMallyje CBE MO3HATe XEYPHCTHKE 3a
periaBame OBOT MpodiieMa;

— Kkpeupame HoBe [TIKX 3a pemaBame nepmyranuonor flowshop mpo6iema, koja je 60spa
0]1 Haj0OJBUX MOCTOjehuX KOHCTPYKTUBHUX XEYyPUCTHKA 3a Taj IPOOIeM.

Kangumar Mwumomr JlanumoBuh je y JOKTOPCKO] JUCEpTAIlMju  JOMIa0 10 HOBHX U
OpPUTMHAIHUX HAYYHHX 3aKJbydaka, IITO je MOTBpheHO 00jaBJbUBAKBEM TPH pajia y HAyYHUM
yaconcuma MehyHapoanor 3Hauaja M(20), kao u oOjaB/bHBambeM BHIIE pPagoBa y
30opHuIMMa MelyHapoaHux HayuHux ckymoBa M(30) u 300pHHUIIMMA CKYIIOBa HAIIMOHATHOT
3nagaja M(60). C 003upoM Ha Hay4dHY aKTYECIHOCT JUCEpTAllHje, OPUTHHAIHOCT IPUKa3aHUuX
pe3yaTara W METOJOJOUIKY M TEMAaTCKy aJeKBaTHOCT, OBa JIOKTOpPCKa JAMCepTaIyja
3aJI0BOJbaBa HajBUIIE KpUTepUjymMe M KBanudukyje xanaunara, Mwuoma Jlanunosuha, 3a
caMoCTajlaH Hay4HO-UCTpaxuBauku pana. Llenehm HayuHe m cTpyuHe mompuHOCe, KOjU CY
U3paJioM JOKTOPCKE JucepTalMje ocTBapeHu, KomucHja KOHCTaTyje Ja Cy OCTBapeHU
MOCTaBJFEHH LIUJBEBH UCTPAXKHUBAKA M TUCEPTALIN]Y TIO3UTHBHO OLICHbY]e.

Ha ocHoBy cBera mperxomHo uznoxenor, Komucuja mpennaxke HacraBHo-HayuHom Behy
dakynTeTa OpraHuM3allMOHMX Hayka Ja ce JIOKTOpCKa Juceprandja IoJ HAcCIOBOM
»YHanpehemwe  KOHCTPYKTHBHMX  XEypPUCTHKA 3a  mpodjeMe KOMOHMHATOPHE
ONTHMHU3AIMje Yy ONepalMoOHOM MeHayMeHTy®, kanauaara Mwuiaoma Jlanunosuha,
MPUXBATH Kao YCIEIIHO 3aBPILICHA, N3JI0KH Ha YBUJ JABHOCTH U YIIYTH Ha KOHAYHO YCBajame
Behy Hayunux obiactu TeXHUYKUX Hayka YHHBep3uTeTa y beorpany.

VY beorpany, 26.04.2017. roqune,

YJIAHOBU KOMUCHJE

JAp Omusep WUnmh, penosau npocgecop,
VYHusepsurtet y beorpany, ®@akynrer opraHu3alMOHUX HayKa

Jlp Mupjana Yanranosuh, penosHu npodecop y neHs3uju,
YHusepsuret y beorpany, ®akyirer opraHu3aluoOHUX HayKa

Ap Mupko ByjomeBuh, penosuu npodecop,
Yuusep3utet y beorpany, @akynrer opraHu3aliioHUX HayKa

Jp Aparan BacusbeBuh, penosau npodecop,
VYHuusep3urtet y beorpany, ®@akynrer opraHu3alMOHNX HayKa

dp O6pan baduh, penosuu mpodecop,
VYuusepsuret y beorpany, Caobpahajuu daxynrer
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