O6pasauy 2.
®akynteT _MaLnHckm YHUBEP3UWUTET Y BGEOIPALLY

Behe Hay4yHux obnactn TEXHUYKUX HayKa
(Hasue ctpyuHor Beha kome ce 3axteB ynyhyje, carnacHo

2341/5

ynaHy 6. n un. 7 ctas 1. oBor npaBunHuka)
(Bpoj 3axTeBa)
26.12.2013. rognHe
(Oatywm)

3AXTERB
3a AaBakbe carflacHoCcTu Ha pecdpepat o ypaheHoj JOKTOPCKOj AucepTauuju

Monumo ga, cxogHo unaHy 46. cT. 5 Tad. 4. Ctatyta YHusepsauteta y beorpagy (, [nacHuk YHusepsuteta“,
©poj 131/06)", aate carnacHoOCT Ha pedepaT o ypaheHoj JOKTOPCKOj AucepTauunjy kaHaguaaTa:

DEJAHA (OparocnaB) PAHBURA

(Mme,ume jegHor o poanTerba u nNpesnve)

KAHOWOAT QAEJAH (OparocnaB) PAHBUR ynucaH Ha [loktopcke ctyauje 2005. roauHe.

(Mme, ume jegHor of poanTerba u npesnve)

MoAaHeo je 3axTeB 3a U3pagy [OKTOPCKe gucepTauuje:
MOOUNPUKALUNJA MPUCTYNA YNPABJbAKY NMPOJEKTUMA Y MOHTAXU MALWMHCKUX MHCTANTALWMJA U

OMNPEME

YHuBep3uTeT je gaHa 02.07.2012. rog. cBojum akTom noj 6p. 06-19484/31-12 fao carnacHOCT Ha npearnor Teme
JOKTOpCKe aucepTaumje Koja je rmacuna:

MOANDPUKALINJA NMPUCTYNA YNPABJIbAKY NMPOJEKTUMA Y MOHTAXU MALUMHCKUX MHCTANALMUJA U
ONPEME

Komucwja 3a oueHy n oabpaHy goktopcke guceptauuje kaHgugata:  OEJAHA (Oparocnas) PAHBURA

(Mme,ume jefHOr 04 poauTerba U Npesnve)

O6pasoBaHa je Ha cegHuum ogpxaHoj 28.11.2013. roguHe, oanykom dakynteTa nog 6p.2341/2 , y cactasy:

Wwme n npesume 4naHa 3BakEe Hay4Ha obnact yCTaHOBaA Y KOjoj je 3anocneH
Komucuje
._Op AparaH Jb. MunaHosuh BaHp.npod. MHAYCTPUjCKO MHXEHEPCTBO MawumHckm dpakynteT Beorpag
. Op Oparan O. MunaHosuh pea.npod. MHpycTpurjcko nHXewepcTBO MawwmHckm dpakynteT Beorpag
. Op Anekcanpap >Kywuh BaHp.npod. MHaycTpumjcKo nHxXeHepcTBo MawmwuHckn dpakynteT Beorpag
. Op Mupjana Mucuta BaHp.npod. VHAYCTPUCKO MHXEHEPCTBO MaluuHckn dakynTteT beorpag
. Op Mupocnas Pagojuunh pea.npod. MHAYCTPUjCKO MHXKEHEPCTBO TexHuukn dakynTteT Yavak

HacTtaBHo-Hay4HO Behe bakynTeTa npuxsaTuno je nsselwtaj Komucuje 3a oueHy 1 oabpaHy AOKTOpcKe
AvncepTauuje Ha cegHUUM ogpxaHoj AaHa 26.12.2013. roguHe.

JEKAH
MALLUMHCKOI ®AKYIITETA

Mpod.ap Munopag MunosaHyesuh
Mpunor: 1. N3BeLuTaj komucuje ca npeAnorom.
2. Akt HactaBHo-Hay4Hor Beha dhakynTeTa 0 ycBajary M3BeLLTaja.
3. MNpumepnbe aaTe y TOKy CTaBrbama U3BELLTAja Ha yBUJ jaBHOCTH,
YKOIUKO je TakBux npumeadu 6uno.



YHUBEP3WUTET Y BEOI'PALLY
- MALUNHCKW ©AKYNTET —
bpoj: 2341/4

HaTtym: 30.12.2013.

Bbeorpaa, Kparsuue Mapuje 16

Ha ocHosy un. 30. 3akoHa o Bucokom obpasosamny (Cn.rmacHuk 76/05, 100/07 n 44/10) n
yn. 37. lNpaBunHuka o pgokTopckum crtyaujama MawwmHckor dhakynteta YHusepsuteta y
beorpaagy n nssewrTaja Komucunje y cacrtasy: npod.ap Adparan Jb. MunaHosuh, meHTOp,
npod.gp Aparad 1. Munanosuh, npod.ap Anekcangap XXywuh, npod.ap MupjaHa Mucuta
n npoch.ap Mupocnas Pagojuumh, TexHnuku cpakynteT HYavak, YHusepsuteT y Kparyjesuy,
O OuUeHu JokTopcke aucepTaumje ,Mogudukaumja npucTyna ynpasrbaky npojektuma y
MOHTaXW MaLUMHCKUX WHCTanauuja u onpeme” pgoktopaHTa [ejaHa PaHhuha,
aunn.Hxk.maw. HactaBHo-HaydyHo Behe MalumHcKor dpakynteTa Ha cefHULUW OAp’KaHoj
26.12.2013. roguHe, AoHeno je cnegehy

OANYKY

YcBaja ce m3BewTaj 3a oueHy n opbpaHy goktopcke auceptauuje , MOOAUO®UKALUJIA
NMPUCTYNA  YMNPABJbAKY [MPOJEKTUMA Y  MOHTAXU  MALWUUHCKUX
MHCTAJALUUJA U OMNPEME" poktopaHta AEJAHA PAHBURA, gnnn.uHx.maw.

M3BewTaj 0 oueHn n ogbpaHn OOKTOpCKe AucepTtauumje, no ucteky poka og 30 gaHa ysuaa

jaBHOCTW, pocTaBrba Ce Ha carrmacHocT Behy HayyHux obnactM TexHUYKMX Hayka
YHusep3suteta y beorpaay.

Opnyky poctaBuTtu: Behy HayuyHux obnactu TexHu4kux Hayka YHuepsuTeTa y Beorpagy,
AOKTOPAHTY, MEHTOPY N apxuBK dakynreTa.

AJEKAH
MALLMHCKOI ®AKYNTETA

Mpodh.op Munopag MunosaH4yeBuh



HACTABHO-HAYYHOM BERY
MAIIMHCKOI' ®AKVIJITETA YHUBEP3UTETA V BEOI'PAJTIY

IMpeamet: Pedepar o ypalheHoj nokTopckoj auceptanuju kanauaara Jlejana Panhuha

Omnykom 6p. 2341/20n 28.11.2013roauHe, MMeHOBaHU CMO 3a wiaHoBe Komwucuje 3a mperien,
olleHy W of0paHy JOKTOpCcKe aucepranuje kanauaat Jlejana Panhuha non HacnoBom

"Moaudukanuja npucTyna ynpapbamby NpPojeKTHMA Y MOHTAKH
MAIIHHCKUX MHCTAJAHja U onpeme”

[Tocne mpernena moctaBibeHe Jlucepraimje W Apyrux mnparehux MaTepujajia M pasroBopa ca
kanaunatom, Komucuja je caunnmna crienehu

PE®EPAT

1. YBOJ

1.1. XpoHosoruja ogobpaBama U U3paje AUcepTaluje

Kanpuaar Jlejan Panhiuh guni. wHxk. maii, crnenujanucta 3a MHTEPHET TEXHOJOTHje, 3aBpIIO je
JOKTOpPCKE cTynuje Ha MammnHckoM dakyaTeTy YHuBep3uTeTa y beorpamy u npujaBuo je uzpamy
noktopcke aucepraimje 03.04.2012. rommne noa  Opojem 620/1 MaiuHckoM — dakynTery
YHusepsuteta y beorpany.

Kanmunar Jlejan Panhuh ynucao je moxtopcke cryauje 2005.roaune. [1pema Omnynn HacraBHo-
HayuHor Beha Opoj 2357/4 ycarnamen je 2008/2009. roauHe ca CTYAWjCKUM HpOrpamMoM
JIOKTOPCKUX CTyarja Koje cy nouene 2006/2007roauHe.

HacrtaBHo-HayuHO Behe je Ha ocHOBY carjacHocTH Kartenpe 3a MHIycTpHjcKO MHXKEHEPCTBO, HA
cemnuuy 10.05.2012.romuuHe  joHesio oanyky Op. 836/2 o dopmupawy Komucuje 3a oreHy
UCIyHEHOCTH yCJI0Ba KaH11aTa U Hay4yHEe 3aCHOBAHOCTU TeMe JOKTOPCKE JUCepTaluje y cacTaBy
ap Hparan Jb. MunanoBuh, BaH. npod, ap paran JI. Munanosuh, pen. mpod, ap Becha
CnacojeBuh-bpkuh, BaH. pod, 1p Mupjana Mucurta, BaH. npod. u 1p Mupocnas Panojuuuh, pen.
npod., Texnnuku dakynrer Yauak, YausepsuteT y Kparyjesity.

Komucuja je 29.05.2012.rommne moxanena HacraBHo-HayuHom Behy MammHckor dakynrera y
beorpany u3Beriraj 6p. 836/3 0 UcmymeHOCTH YCiloBa 3a o100pere Te3e. Ha ocHoBy M3BeiTaja o
UCTTyHEHOCTH ycJIoBa KaHIu1aTa 3a u3pajay JOKTOpcKe aucepTauuje aoHeta je Onnmyka HacraBHo-
HayuHor Beha 6p. 836/4ox 07.06.2012roauHe 0 npuxBaTamby Npeaaora 0 HCMyHhEHOCTH yCIoBa U
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0 HayyHO] 3aCHOBAHOCTH TeME€ JIOKTOpcKe aucepTaudje "Monudukaimja MpucTyna yrpaBibamby
MpOjeKTMa y MOHTaXXM MAaIMHCKUX WHCTalanuja v onpeme” W uMeHoBawy ap Jlparana Jb.
MunanoBuha, BaH. npod. 3a MEHTOpa.

Ha ocHoBy carmacHocti 0p. 06-19484/31-12Ctpyuror Beha YHhuBepsuteta y beorpamy 3a
MalllMHCcKe, caoOpahajHe W opraHuzanuoHe Hayke ca ceauuue oa 02.07.2012.roauHe nexaH
MammHckor dakyntera YHuBep3utera y beorpany je ogmykom 6poj 1361/1ox 03.07.2012roaune
0/100pHO paj Ha TeMHU JAOKTOpcke nucepTauuje "Moaudukaluja npuctyna ynpasibawy MNpojeKTuMa
y MOHTa)XM MAalUMHCKMX HHCTanauuja u ompeme" nokropaHta Jlejana Panhuha. 3a meHTOpa
auceptauuje je umeHoBaH Ap Jparan Jb. Munanosuh, BaH. npod.

Ha ocHoBy m3Bemtaja MmeHtopa np Jlparan Jb. Munanosuh, BaH. npod, naa je mokrtopant JlejaH
Panhuh 3aBpmmo moktopcky mucepranujy "Moavdukanyja mpucTymna yrnpaBibalby MpOjeKTUMA y
MOHT&)XM MAIIMHCKMX MHCTalanuja u omnpeme”, Kojy je 3amodeo J1abopaTopujcKuM
HCTpaKMBawbuMa y TOKY Jpyre W Tpehe roauHe JIOKTOPCKUX CTyauja W carnacHocth Karteape 3a
HNunyctpujcko urkemepetBo ox 07.11.2013roanHe Ha cactaB komucuje, HactaBHo-Hay4yHO Behe
MauHckor (akyiTeTa JToHeno je omiyky 6poj 2341/2 on 28.11.2013. roauHe O MMEHOBabY
Komucuje 3a mpernen, oneHy u ondpaHy IOOKTOpCKe mucepTauudje y cactaBy np Jlparan Jb.
Munanosuh, BaH. ipod., MeHnTop, np Jparan JI. Munanosuh, pea. npod, ap Anekcanaap Xymwuh,
BaH. ipod, Ap MupjaHa Mucuta BaH. npod. u np Mupocnas Panojuunh, pen. npod, TexHuduku
daxynrer Yauak, YHuBep3urtet y Kparyjesiry.

1.2.Hayuna oGyacTt aucepratuie

Hayuna o6nact: MalllmHCKO HHXKEHEPCTRO,
Vika HayuHa obsacT: MHAycTpHjCKO HHKEHEPCTBO.

Menrop: ap Hparan Jb. Munanosuh, BaH. npod.
Mamuacku dakynreT y beorpany,

1.3.buorpadcku nogauy o KaHAUIATY

Jlejan Panbhuh je pohen 23. cemremOpa 1964.romune y beorpamy. OCHOBHY KONy je

3aBpiuno y bopy, 10k je cpeamwy wmkoay 3aBpwno y OOpa3oBHOM UeHTpY y JlasapeBuy, rae je
CTeKao 3aHMMamke MaTeMaTWYKO-TEeXHUUYKOr capajHuka. Jluruiomupao je Ha MalumHcKoM
daxkyntery YHuBepsuteta y beorpany Ha rpynu 3a repmoTexHuky 1992.roaune. [Tocneaumnnomcke
CHelMjalucTUuKe CcTyauje u3 oOnactu MHrepHeT TexHonoruja 3aBpuivo je Ha DakynTtery
OpraHu3allMOHMX Hayka YHuBep3ureta y beorpagy 2004. roause. JlokTopcke cTyaMje Ha
Martuunckom dakynrety y beorpany ynucao je 2005.roause.
[IpBo 3anmocnewe My je 6uno y Pynapckom uHctuTyTy y beorpaa, rae ce 3anociano 1992.roaune
kao wmnahu uctpakuBad capaaHuk. Hakon Tora pammo je y Konybapa Ilpepamu, KomyGapa
[Ipojexty, beorpagckom BomoBoAy M KaHanuzauuju U MHCTUTYTY 3a HykjieapHe Hayke y BuHuwu.
buo je 3anmocneH Ha mpojekty EBponcke areHuuje 3a pekoHCTpykuMjy, Ilomoh pa3zBojy
uHppacTpykType y JiokanHum camoynpaBama y Cpouju (MIASP npojekar) rjae je GHO JIOKaJIHH
eKCTepT 3a/y’KeH 3a HaJ30p HajJ M3rpaimoM BHIIe ofjekara Koju Cy rpaleHu y OBKHpY TOT
npojexkTa (PeKOHCTPYKIMja CHCTeMa JaJbUHCKOT rpejama y KpylieBily, peKoHCTpyKIMja cucTteMa
BoJI0CHa0ieBaba y CMeziepeBy, AnatuHy 1 Muonuiu). Takohe, 6uo je 3anociieH kao CaBeTHHK 3a
3rpaZapcTBO y ATeHIUju 3a eHepreTcky edukacHocT Permy6nuke CpOuje Ha [IpojekTy eHepreTcke
epukacHoctn y Cpouju.



2. OMIAC JUCEPTAIINJE

2.1.Canpxaj qucepraimije

JlokTopcka auceprauuja caap:xxu ykynHo 165ctpana. Ocum cniMcka imtepatype Ha 15 ctpana, ca
ykynHo 129 6ubavorpadckux jenunuua goMahux U CTpaHMX ayTopa U Mpuiiora, JucepTaiuja
caJip>ku { TIoTJ1aBJba U TO:

1.VBoa (5 crpana)

2. Tlpernen nuteparype (49 crpana)

3. I[Ipeamert uctpakupama (2 cTpane)

4. Metoponoruja uCTpakuBama U OCHOBHe TipetrnioctaBke (5 cTpaHa)

5. Crynuja ciyyaja (6 ctpaHa)

6. PesynTatu ucTpakiBama U aHajin3a pe3ysitaTa ucTpaxusamwa (47 crpaHa)
7.3akJbyvHa pa3MaTpama 1 Npesior JajbuxX UcTpakuBamwa (9 cTpaHa)
[Tpuno3u u uzjase ce Haja3e Ha yKyNnHO 27 cTpaHa.

JlokTopcka aucepranuja uma ykynao 62 unycrpanuje (16 civka, 12 nujarpama u 34 rabene), yume
je enabopaliyja oBe cioxeHe mpobyiieMaTuke 3HaTHO oboraheHa.

2.2.Kparak npukas nojeIJMHaYHUX IOrJ1aBJ/ba

VY mornarsby YBoa 1at je KpaTak MpuKa3 caMe JUcepTaidje v nmpejcTaB/beHa mpobieMaTrka Koja
he ce onucuBatn y auceprtanuju. [ToceOHO je nctakHyTo na he y okBUpPY ynpaBibamba MPOjeKTUMA,
npeMET UCTpakuBamba OUTH  yNpaB/bakbe MPOJEKTHUM PHU3UIMMA Kao U TNPUMEHA WUHTEpHET
TEXHOJIOTHja y yIpaBJbatby MPOjeKTUMA.

[Tornasswe IlperJien auTepaType je NoJIeJbEHO HA TPH JieNa U TO:
1. OcHoBe ynpaBsbarba NpojeKTUMA,
2. llpernen nocajamimbux UCTPaKMBamba,

3. Ilpernen uctpaxuBamwa y CpOuju.



YV neny OcHoBe ympaBibaibba MPOJEeKTHMA JlaTe€ CYy OCHOBHE TEOPHjCKE MOCTaBKE YIpaBibatba
NPOjEeKTUMa, yNpaBJbatba MPOjeKTHUM PU3MLKMMA ¥ TIPUMEHE MHTEPHET TeXHOJIOTHja y YIpaBibamby
MPOjeKTHMA.

Y neny OcHoBe ympaBibama MpojeKTHMa Ccy Ae(pUHUCAHW TIOjJMOBHM KOjU CE€ KOPHUCTE Y JaJbeM
TEKCTY JIMCepTallyje.

Kako ce oBa auceprainuja 6aBu KBaJIMTaTUBHUM METOJaMa y YIpaBibakby MPOJEKTHUM pU3MLIUMA U
MPUMEHOM MHTEPHET TEXHOJIOTHja y yIpaBJbatby MPOjeKTUMa MOHTa)Xe MAlIMHCKUX MHCTajaluja u
onpeme y CpOuju, Tako je neTasbaH Nperiiesl 10caaallbuX UCTpaKuBama y OBUM obJlacTUMa Jat y
neny llpernen nocanalimux UCTpaKUBakba.

VY oBOM ey cy dara camMo MCTpaKMBamba Koja Cy CIpOBEIeHa y CBETY Yy OBOj 00JIacTH, JIOK je
nocebaH Jieo0 OBOT TorjamBiba M3ABOjeH 3a Ilpernmen wctpaxuBawa y CpOuju, rae cy oOpahena
pacnosoxuBa UCTpakMBamwa y 0Boj obnactu y CpOuju.

VY nornaspy Ilpeaver mceTpakuBama jAeUHUILE ce TPeJMET MCTpa)kuBamba OBE JAWCEpTalje.
[lpenmer wucTpakuBama je MoauMduKalUja TpHCTyNa YIpaBibalby IMPOjEeKTAUMA Y MOHTAaXKH
MaIIMHCKUX WHCTaNanuja u onpeme y Cpouju y nsby noctusama 005pMX niephopMaHCh MPUITUKOM
n3Bolhema npojexkara, Kao U nmocTusama Beher 3a710BoJbCTBA KpajibuX KOPUCHUKA.

[lpema nuTepaTypu ynpaB/bawe NPOjeKTUMA jecTe MoceOHa BpcTa OMEPALMOHOT, OAHOCHO
NPOIYKLMOHOT MEHalIMEHTa, M Takohje Mpema HajHOBUjUM HCTpa)kuBawbUMa y OBOj 00JacT,
noctojeha Teopuja ynpassbama NpojeKkTHMa je 3actapesna (Mako je Teopuja yrnpapbaba MpojeKTuMa
HacTalla peJlaTUBHO CKOPO) U HEOMXOJHO jy je MOar(uKOBaTH.

Y nornaBpy MeTtogosornuja McTpakuBama M OCHOBHE NpeTHOCTaBKe HaBoje ce HayuHwu
LMJbEBU OBOI UCTPAXKMBama!

1. VYrBphuBame crama y Be3u ca MPUCTYIIOM YIPaBjbatby MPOjEeKTUMA Y MOHTAKH
MAalLIMHCKUX MHCTAaJaluja U ofpeme,

2. VrBphuBame HauMHA YNpaBbatbeM PUUIMMA MPUITUKOM MOHTaXe MalIMHCKE OTpeMe y
CpOuju,

3. Moaudukaimja jeHe o1 METO/Ia 3a aHaJIM3Y MPOjeKTHUX PU3MKA, MaTPHIIE PU3HKA,

4. Tlpennor npunarohaBama NPOTOTHNA COPTBEPA 3a yIpaBJbatba MPOjEeKTUMa 3aCHOBAHOT
Ha webTexHomnorujama,

5. VrephuBame HIBOA MO3HABaWka METO/Ia YIpaBibama rnpojektuma (Project Management
Instituten 1ISO 10006) npeny3ehinma koja ce 6aBe MOHTa)KOM MAalIMHCKE ONpeMe,

OBo WCTpakMBaWbe HA MIOYETKY YTBPhYje CTambe, a 3aTUM Jlaje TIPUXBATIbUBA pPEllieH-a 3a OCTHU3abe
Oosbux mepdopMaHcu y u3Bohewmy MpojeKaTa MOHTa)Ke€ MAIMHCKWX WHCTajaluja v onpemMe
MoauduUKalMjoM MeTo/Ia YIpaBibabha MpojeKTHMa YMMe ce MocTrxke U Behe 3a10BOJbCTBO Kpajihux
KOpPUCHHKA.

Takohe y oBOM nmorjaBiby ce MOCTaB/bajy XUIMOTE3€ UCTPAKUBAA!

[Tona3na xunoresa oBe JOKTOpPCKe AucepTaLuje je hopmynucaHa Ha ciaeaehn HauuH:



Xwumnortesza X1

Moryhe je MmoauduKoBaTH NPUCTYN yNpaBsbakby MPOJEKTUMA MOHTAKE MALUMHCKUX MHCTalalMja u
ornpeme.

Paspana nonazue xunorese:
Xumnoresza X2

Kon mpojekTHOr mpucTyna MOHTaXM MAIIMHCKUX WHcTananuja y Cpbuju mnpeoriabhyje
He(OpMaIr30BaH MPHUCTYI yIpaBJbawby MPOjeKTUMA.

Xwunotesa X3
Moryhe je MmoaudukoBaTH MaTpULly pU3MKa,
Xwunotesa X4

Moryhe je mpunaroauTd npoTtoTHn coTBepa 3a ympaBibamke MNPOjeKTHMMa 3acHOBaH Ha web
TEXHOJIOrHjaMma.

Xwurorese Koje Cy MOCTaB/beHE Y OBOM TOrJ1aB/by Ouhe 10Kka3aHe y HapeAHUM TOTJ1aBJbUMa.

HapenHo nornasise CTyanja ciy4daja onucyje CTyAnjy cilydaja NpojeKTa peKOHCTPYKLHUje cucTeMa
JaJbUHCKOT Tpejaa y KpylueBuy u y mwemy ce Npukasyje AMHAMUYKW TUIAH Tpajbe jeIHOr
CJI0’KEHOT MAUIMHCKOT 00jeKTa.

[Tornasbe Pe3yaTaTn ncTpakuBama U aHAJIN3A pe3yJ/TaTa HCTPAKHBaMkba [10/IJbEHO je Yy JBa
Jena:

1. Pesynraru uctpaxuBama,

2. Ananmza pe3yiitata UCTpaKrBahba.

VY neny PesyntaTu ucTpaxkuBawa MpPBO c€ TMpUKazyjy TabelapHO W Yy JujarpaMuma Mojauu
nobujenn aHketoM mnpeayseha y CpOuju koja ce OaBe MOHTa)KOM MAIMHCKE OmNpeMe |
WHCTaNaluja.

[TocebaH KBaJMTET OBOM MCTpa)kKMBawy Jlaje UMHEHHULA Jja OHO OCJIMKaBa TPEHYTHO CTame Yy TOj
rpanu uHayctpuje. I[lopen mopataka koju cy kopuinheHM 3a JUPEKTHO JOKa3MBambe XUIOTE3a
MOCTaBJbEHUX Y OBOj JMCEPTAllMjH, TPHUKYIJbEHH CYy W MHOTHM JPYTM MOJAlM KOjU MOCPEIAHO
JI0Ka3yjy XHIoTe3e.

Ha ocHOBY oBor nMcTpaxuBama, Kao 1 npahemwa BUIlle TpojeKkaTa Koju Cy HaBeIeHHU Yy OucepTaluju
JIOILLIO Ce JI0 3aKJby4Ka JIa je MO3HAaBale METO/a yNpaBbatba MPOjEeKTHUM PU3MIMMA HEJTOBOJHHO,
TE je TO ca3Hame UCKOopuIIheHo /1a OU ce MPUCTYNUIIO AajbeM HcTpakuBamwy. [Topes Tora yrBpheHo
je ma u mpenyseha nmajy BMCOK 3Hauaj ynpaBibatby Ha0aBKOM M KBaJMTETOM, JOK YIPaBJbaibe
pPH3MKOM He 03Ha4aBajy Kao BUCOKO3HauajHO. McTpaxkuBaHa je MoryhHOCT MoauduKanmje maTpuie
puU3MKa y OBaKkBUM TNpOjeKTMMa M Ha OCHOBY JBE MocTojehe MaTpuile HampaB/beHa je HOBa
Moau(HKOBaHA MaTpULA.



Ha xpajy oBor nornassba npusiaroljeH je jenaH o mpototuna codTBepa 3a yrpaBibambe MpojeKTuMa
KOju KopucTH Web TexHoloruje, Tako INTO My je JoJaT MOJYJ 3a YIpaBlbake IMPOjeKTHUM
pusMIKMa.

VY neny Anaauza pe3yJiTaTa HCTPa:KHBamha, OB PE3yNTaTH Cy aHAJIM3UPaHU, U1 KOMEHTapHUCaH je
3Hayaj OBOT MCTpakuBama. Takohe y oBOM Jeny je JaT MpHKa3 MOCTaBJbEHUX XMIOTE3a W JI0Ka3a
notBphenux xwumnoresa. [lopen Tora, ypahen je KOHTpoJsiHM TecT MoAM(pUKOBaHE MaTpulle Ha
JE€THOCTaBHOM MPUMEDY .

Ha kpajy je y nornaspy 3ak/by4Ha pa3MaTparmba W OpeJior Ja/bHX HCTPAKHUBAKA UCTAKHYT
3Hauaj OBOT MCTpPakKMBakba, KOMEHTAPUCAHU PE3YJITATH UCTPaKMBAKba U JaT MyTOKa3 y KOM cMepy
Ou MorJia fia uay Jajba UcTpakuBamwa. HaBesieHo je na je MoaudukoBaHy MaTpuily, Koja je jeaaH oa
pe3yJTata OBOI UCTpaKMBamba Moryhe NpuMeHnUBAaTH Y pealHUM MPOjEeKTHMA, 3aTUM jeé UCTaKHYT
3Hayaj Mojaraka JOoOMjeHMX HMCTpakMBameM KBalu(pukoBaHMX mnpefy3eha NMpuiIMKOM H3Bohema
HEKHX HOBUX MpojeKaTa.

3. OHEHA JJUCEPTAIIULJE

3.1.CaBpeMEHOCT U OPUTMHAIHOCT

[To3HaBamwe ¥ MpUMEHa yrpaBJbatba pusniuMa U MHTepHeT TeXHOIOrja NpeIcTaB/ba HOBU TPEH Y
ynpaBJbamy mnpojektuma. [lpucTyn kaHauaara je opurvHanaH jep je y JAucepTalnuju JeTasbHO
WCTPaKEHO YIpaBJbalbe MPOjeKTHMa MOHTa)K€ MAIlMHCKMX MHCTananuja y CpOuju M Ha OCHOBY
UCTpaXKMBama pa3BUjeHa MOAM(HUKOBAHA MATpPHUIlA PU3UKa M JOHETH 3aKJbYULM O BPCTH METOJa
Koje ce TmpuMemyjy y yhpaBbawy pusunuma y Cpouju. JlobujeHa MmaTpuia pu3MKa je
NPUMEHJbHBA Y peaTHUM MPOjeKTHMa MOHTaKe MallIMHCKE ONpeMe M MHCTaJalluja.

3.2.0c¢BpT Ha pedepeHTHY U KopuInheHy JUTEpaTypy

On naBenenux 129 nacnosa kopuihemwa nuteparype 63 je mnahe oa 10 roguna. Bume on 55%
nutepatype uyuHe panosu ca SClnucre.

3.3.0mnuc ¥ aIeKBaTHOCT NPUMELEHUX HAYUYHUX METOIA

VY mumby crnpoBoherwa MpeAMETHOr MCTPaXKMBama, Y OKBHPY paja Ha JIOKTOPCKOj AvcCepTaluju
npuMemeH je Behn Opoj HaydyHMX METOJa, M TO: METOJl TEOpPHjCKEe aHalIM3e, CTATUCTHYKU METO]
NpUKYIJbatba, 00pajie M aHau3e nojaraka, caBpeMeHe MHMopMalMoHe TexHooruje (MmpuKasaH je
aMjarpam ciyvajeBa kopuiihemwa ypahen y UML-y), codrBepcku anatu.

VY pany je cratuctuuku obOpaheHa aHKeTa O MeToAaMa YnpaBjbamhba MPOjeKTUMAa MOHTaKe
MalIMHCKUX UHCTanaiuja u ornpeme y Cpouju.

3.4.[IpMMeEH/BUBOCT OCTBAPEHMX PE3YIITATA

HcTpaxuBamwe Koje je naTo y NpeMETHO] JOKTOPCKOj JMCepTaluju uMa Bejauke MoryhHocTu 3a
NPUMEHY Yy YIpaBJbakby MPOJEKTHUM puzMuuMMa. MoaudukoBaHy MaTpully pu3uka je moryhe
JUPEKTHO MPUMEHUTH Yy TPOjeKTHMa MOHTaXe€ MAILMHCKE ONMpeMe M HHCTajalMja 3a Mpouec
aHaJM3e pU3MKa.

Bepudukanmja octBapeHux pesynrtata je omoryheHa Kpo3 aHamu3y TMpOjeKTHUX pHU3MKa Ha
MPOjeKTUMa MOHTaXKe MalIMHCKE OIpeMe W WHCTamaluja.
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Ilopen ocHOBHOr pe3ynrara oOBe AucepTaivje, YTBpHEHO je W Ja y YIpaBibawy MPOJEKTHUM
pusMLMMa JoMHHUpa HedopmanuzoBaH mnpuctyn. OBaj pe3yaTaT Jaje ca3Hawe O HayhHy
ynpaBJbaba NpojeKTHUM pusulMa y Cpouju.

3.5.01eHa JOCTUTHYTHUX COOCOOHOCTH KaHAWAATA 32 CAaMOCTAIHU HAYYHU paj

HctpaxuBame Koje je AaTO y JAOKTOPCKO] AMCEpPTaLMju, ¢ O03MPOM Ha IMOCTaBJbEHE LUJbEBE,
3aXTeBaJI0 je pa3BOj HOBUX HAy4YHUX METOJa Yy MpOLEC aHalu3e pHU3MKa, KOje Cy JOBOJBHO
KBaJIUTETHE J]a C€ MOTY peJIAaTUBHO Op30 M J1IaKO MMILIEMEHTUpaTH. 300r Tora ce y OBOM pajiy O
KaH/Iu/JaTa OYEKMBAJIO Ja TOKaXe BHCOK CTEMeH 3Hama Yy O0JacTh TEOpUjCKUX |
EKCTIePUMEHTATHUX HCTPaKMBamba, ajld M CHOCOOHOCTH CAaMOCTAJHOT MCTpaXuBawa y LHIbY
npubaBibaba CBUX MOTPeOHMX MH(pOpMaIMja, OlleHe aKTYeJIHUX METO/la U pa3Boja HOBHX, Koje Ou
MOTJIe 3Ha4ajHO AOTMPHUHETH Pa3Bojy Mpoleca ynpaBibamba MpojeKTHMa MOHTaKe MAIIMHCKE OMpeMe
u uHcTanayja. C 003upom J1a je KaHauaaT MoIupHrKoBao noctojehy MeToy Koja je pe3yiarar Hu3a
OpOjHUX TEOPUjCKUX M E€KCMEPUMEHTANTHUX aKTUBHOCTH, 3aKJbydyje ce Ja je KaHAuAaT MoKa3ao
BHCOK HMBO CTMOCOOHOCTHM M CaMOCTAJHOCTH y JIOHOLIEHY M CIpOBOhemY OJUTyKa y TOKY M3paje
JOKTOPCKE JUcepTalyje, YuMe je AEMOHCTPUPAO CIIOCOOHOCT 3a CaMOCTalTHA HAyYHH Pafl.

4. OCTBAPEHU HAYYHH JOIIPUHOC

4.1.TIpuka3 ocTBapeHNX HAYYHUX JIONPHUHOCA

OBO HUCTpakMBamwe€ MpeAcTaB/ba HAa HEKM HAYMH MHUOHMPCKO HCTpa)KMBawe Yy OBOj 00JacTH y
CpOuju, Tako 1a W caMu MOAALM KOjU Cy JAOOUj€HU y aHKETH, MOTY C€ Ha HEKM HauMH CMaTpaTd
Hay4YHHUM JIOMPUHOCOM TMOIITO OCJMKaBajy cTame Te rpaHe uHayctpuje y Cpouju. OcTBapeHu
Hay4YHU AONPUHOCH CY:

1. MoaudukoBaHa MaTpuIla pu3uKa

Ha ocHoBy no0ujeHux mojaraka, Kao ¥ Ha OCHOBY TEOpHjCKe aHalu3a M moctojehux marpuia
pU3MKa, HalpaB/beHA j€ HOBAa MaTpuWlla pHU3MKAa KOja C€ MOXE KOPHCTHTH Yy KBAJIUTaTUBHUM
MeTo/lamMa aHaJInu3e MPOjeKTHUX PU3MKA.

[IpeqHocT OBe MaTpuIle je mTO y3uma y o03up noctojeha mpakTuuHa 3Hama y 00JacTh aHan3e
MPOjeKTHUX pHU3MKa. MaTpuia je HacTtana MoaudukainyjoM mocTtojehe MaTpuie y Kojy ce YBOIu
HeJMHeapHa cKajla 3a MpOLEeHY pU3MKa yMECTO JIMHeapHe, M Ha Taj HauMH ce TMOCTHXKE Ja ce y
npojekTiMa u30eraBajy BHUCOKOpHM3MYHE omepanuje, unMme ce mnoehaBa BepoBaTtHoha ycmexa
npojeKTa.

2. TlpunaroheH mnportoTun codTBepa 3a ynpaB/balke MPOjEKTUMA KOjU KOpucTH Web
TEXHOJOTHje,

[IpBo je npunaroheH opraHM3auMOHU IMjarpaM WHBECTULMOHOT MpojekTa. J[ujarpam je npunaroheH
TaKo IUTO jé HAKOH TEOpHUjCKEe aHanu3e, y mnoctojehr opraHu3alMOHM JMjarpaM yKJbyuyeHa M
MpoMeHa Koja HacTaje yBoheweM MWHTepHET TEeXHOJIOTHMja, HAKOH TOra ce NpPUCTYNUIIO



npunarohaBamwy MPOTOTHUNA cO(TBEpa, TaKO WITO je MPOTOTUIY codTBepa JoAaT MOIYT 3a
YIIpaBJbabe PUMLIIMA.

3. VYTBpheHa je uMmweHMLaA Ja Yy MPOjeKTMMa MOHTa)K€ MAlMHCKE OMpeMe M HHCTajlaluja
JOMUHMpPa HeOopMaTU30BaH MPUCTYM yNpaBsbakba NPOjeKTHUM PU3ULIMMA,

OBa YKMbeHU1IA, MaKO HaW3rJie] HeOUTHA, 3HaUajHO yTUUE Ha HAYMH Ha KOju Ou Tpebasio ynpaBibaTu
MPOjeKTHUM pU3MLMMA Yy TMPOjeKTUMa MOHTa)Ke€ MallMHCKe ompeme W MHcTanaudja. OBUM  je
noTBpheHo Aa je y ciyuyajy MOHTa)xke MalUMHCKE OMpeMe M MHCTajlaluja TemKo Hahu JOBOJBHO
BEJMKM CKYN MOJaTaka 3a KBAaHTUTATMBHY aHalu3y, Te OM Kao HEKM MouyeTaK y IMpenacKy ¢
HedOopMaaM30BaHOT Ha (GOPMaIM30BaHO YIPaBJbalbe MPOJEKTHUM PU3HMIIMMA MOTJIE C€ KOPUCTHTH
KBaJIMTAaTUBHE W TIOJTYKBAaHTUTAaBHE METO/IE.

4.2. KpuTHuka aHajiu3a pe3yiaTaTa UCTpaXKiBarba

MoaundukoBaHa MaTpuLia pU3MKa 10 KOje ce JOLLIO KaKO TEOPHjCKOM aHaINW30M, TaKO U aHKETOM,
npeJcTaB/ba HOBU MPUCTYN Yy KBAJIMTAaTUBHO] oOpaau TNpojeKTHUX pusvka. OBa marpuua je
3HayajHa MOUITO je By MOryhe KOpUCTUTH Yy MHKEHEpPCKOj MpaKCH 3a KBAJIUTATUBHY aHAJIU3Y
MPOjeKTHUX PU3MKA.

[Mpunarohen nporoTum copTBepa 3a yrnpapibambe NpojeKTUMa Koju Kopuctu wWebtexHomnoruje,

W Ha kpajy, yrBpheHa uumbeHHLE Ja y yNpaB/bakby MPOjeKTHMa JOMUHUpPA HedopMalli30BaH
NPUCTYT yIpaBJbakby MPOjeKTHUM PU3UIMMA Jlaje HaM y U3BECHO] MEPH jaCHH]y CIIMKY O CTaiby OBE
rpaHe unayctpuju 'y Cpouju.

VYTBphena unmwenua na npeayseha npuaajy BUCOK 3Hauaj ynpaBibalby KBAIUTETOM M HaOaBKOM,

JIOK HE TIPU/Iajy BUCOK 3Hauaj yIpaBJbakby PU3MIMMA, T€ j€ HEOMXOIHO YBECTH Yy mpakcy y Behoj
MepH yIpaBJbamke pU3nIUMa, Kako 6u npeayseha nana Behu 3Havaj yrnpaBibalby pr3HiIAMa.
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5. Puctuh Jb, Munanoeuh J[ I, Joanouh M, Panhuh ]I, (2008): Web opujenTtrcanu
MH(POPMALMOHU CUCTEMH 3a MOAPIIKY MpoJaje U cepBUCUparbe y ManuM ¢upmama, Jleseta
MeljyHapoaHa KoH(epeHlMja O eJeKTPOHCKO] TPrOBUHM M €JIEKTPOHCKOM [MOC/IOBambY,
[Tanuh 2009, 22-24npun 2009.

Yaconuc Metalurgia Internationalnpunana o0nacTi HHKEHEPCKOr MEHaMEHTa, Koja ce y
3Ha4ajHOj] MepH MpeKJiana ca HaydHoM obusamiiy MHAYCTPH]CKOT WHXKEHEpCTBA M3 KOje je W paj
00jaBJbE€H y TOM HacOIHUCY, Kao U caMa JIOKTopcka aucepranuja. [1pu nzdbopy yaconuca kaHauaar je
BOJMO payyHa 1a Ce Yy Yacomucy JOMHMHAHTHO oOpaljyjy mpolecu yrnpaBjbalba Ha TEXHUUYKUM
CUCTEMHUMa, KakaB je Mpolec yrnpaBibatba Y MOHTaKM MalIMHCKE onpeme U MHcTanauuja. [loctoje
BEJIMKE CIIMYHOCTHU Yy MEHAIMEHTY TEXHUUYKUM CUCTEMHMa, Kao LITO Cy MpolLiecHa MHAYCTpHja, Ha
KOjy ce, Ipe CBera, 0IHOCH UCTPAKUBaE y JUcepTalji U METATYPLUIKMM MOCTPOjeHhHUMa.
[lpunukom paga Ha AuMcepTalMju W YJIaHKY MCIMTHBaHA Cy W mnpeay3eha koja ce 6aBe MOHTa)OM
MalllMHCKE OMpeMe U MHCTalaluja y MeTalypLIKUM MOCTpojehuMa. Y caMOM Yacomucy ¢y Ouiu



o0jaB/bMBaHMU PAJOBU M3 MHAYCTPUjCKOI MEHAIMEHTa y MeTalypruju W y JpyrdM TrpaHama
MHJIyCTpHj€e, aKo Cy OUIM MPUMEHIBUBU U Y 00JIaCTH METaypruje.

VY oBoMm pany cy Ouna vcnutuBaHa npefyseha koja ce 0aBe MOHTaXOM MAlIMHCKE ONpeMe Y
METalypIIKUM NOCTpojeruma. TunuuaH npuMep 3a MOHTaKy MAalUMHCKE OMpeMe Y METalypruju je
m3rpagwa Hoe Tommonuue Gakpa y bopy, moceOHO MOHTaxka KOT/Ia YTHJIM3aTOpa y OKBHUPY
TOMMOHHUIIE.

Jla Ou mpouec MOHTaXe CJIOXKEHE MalIMHCKE onpeMe OMO yCHellaH HEOMXOJHO je YMNpaBibaTH
MPOjEeKTOM MOHTaxke. Y pajy ce MmpHka3zyjy MpojeKTH MOHTa)ke MalUMHCKe onpeme U obpalyjy ce
MpOoLIECH Y OKBUPY MpOjeKTa.

Hayunu nonpuHocu pana orsiena ce 'y cienehem:

1. V pany je moctaBjbeHa XHWIMoTe3a Aa y MPOjeKTMMa MOHTaKe MAIIMHCKUX WHCTaaluja y
Cpbuju npeosnahyje HehopmanuzoBaH MPUCTYN yNpaBibamkby pusuirMa. OBa XuIoresa je
J0Ka3aHa y 4IaHKy.

2. CrmpoBesieHO je wucTpakuBame kBanudpukoBaHux mnpemy3eha m3 CpOuje koja ce Oae
MOHTaKOM MaIlIMHCKe ONpeMe W MHCTallallfja ¥ IPHKa3aHo CTambe y TOj IpaHu UHIYCTpH]e.

3. IlocebHo je oOpahena obnact mpoueca KOMyHHKaluje u3Mel)y ydecHHMKa Ha MpPOjeKTy
KkopuihemeM caBpeMeHUX MH()OPMAMOHO-KOMYHHKALMOHUX TEXHOJIOTHja U TPEJIOKEHO
yBohjewe JUruTaniHuX cepTuduKara NPUIUKOM KOMYHUKaluje u3Mely ydecHHKa Ha
MPOjeKTY.

4. MoaudukoBaH je aujarpaM HHBECTHOLMOHOI MpOjeKTa , Tako Ja ce y HeMy YBOJAU
kopuuthewe MHTepHET TeXHOIOruja.

VY camoM pamy, Koju je TpOHWCTEeKao W3 JucepTaiyje, BepupUKOBaHW Cy clienehn HaydyHU
JOTIPUHOCH JTUCepTallyje:

* Ha ocHoBy cratuctuke oOpaie nojartaka yTBpheHa je UMHbEHHULA Ja y MpojeKTUMa
MOHTa)k€ MalIMHCKMX MHCTalalKja U onpemMe JOMUHKUpa HepopManu3oBaH MPUCTYI, IITO je
BepU(PUKOBAHO Y UJIAHKY.

e JlerasbHOM aHanM30M NocTojehe auTeparype, HIUTUPAaHEe U Y WIAHKY U M CaMoj JUcepTaluju,
JOILIIIO ce 0 3aKJbydKa Jia je Moryhe NmpuiarofuTd MpOTOTHIT cOPTBEpa 3a yIpaBIbambe
NpOjeKTUMa KOju KOpucTH Web texHonoruje. OBaj ONPUHOC je BEepU(PHUKOBAH Y 4JIAHKY,
JIOK je y IucepTaluju Aajbe pazpaheH Tako IITo je MprKa3zaH MPOTOTUI codTBepa.

e AHanM3oM pe3yiTata MCTpaXKMBama, Koja cCy BplieHa 3a ToTpebe auceprauyje,
aHaNM3MpaHUX ¥ TyOJMKOBAaHMX Yy WIAHKY, JOUUIO ce [0 3ak/byuka aa je moryhe
MOAM(UKOBATH MOJIeNl yNpaBjbarba MPOjeKTUMa Yy MOHTaXM MAaIlUHCKE OIpeMe |
WHCTajaluja, mTo je y caMoj AUCepTalijyu U YUUbeHO MOAU(UKAIIjoM MaTpHlle pU3HKa.
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VYBUJOM y 00jaB/beHH paj M 3aBpLICHY JOKTOPCKY JAMCEpTalHjy KOMUCHja KOHCTaTyje 1a je paj y
MOTITYHOCTH pe3yJiTaT MCTpakKMBamwa y JOKTOPCKOj auceprtauuju. [lopen tora, pan mpeiactaBiba
Haj3HauajHUje TOMPUHOCE, CAXKETO U3/IBOjeHE, U3 IOKTOPCKE AUCepTalltje.

Hajsehe 3acnyre 3a o0jaB/buBame paja Mpunajaajy KaHauaaty Kao MpBOM ayTopy U MeHTopy. Pan
Ce ocllarba Ha MCTpaXKMBamwa Koja je KaHIUIAT y MOTIYHOCTH CaMOCTalHO peajn3oBao. JlonpuHoc
KoayTopa ce orjieJla y KOHCyJTaludjama u cyrectdjama y OMUCY HMCTpakMBamwa M mopehemwy ca
MPEeTXO/IHUM HUCTpakuBamuma. M3 crucka paHuje 00jaBJbeHHMX pajoBa BUAM CE KOHTHUHYMTET
capa/ilbe KaH/u/1aTa ca KoayToprMa pasia 0/l CaMor yruca JOKTOPCKUX CTYy dja.

Kangupar ce petoBHO KOHCYJITOBaO ca MEHTOpoM mpodecopom ap Jparanom Jb. Munanosuhewm,
Kao u ca npogecopom ap Jparanom J[. MunanoBuhem y Be3u ca TeMOM paja, a mOceOHO y Be3H ca
(dopMyaLrjoM XUMoTe3e U MeToJaMa UCTpaKMBamba Koja Cy MpUMEHEeHa y pajy.

Kangupatr wma Bumie o0jaB/beHMX 3ajeqHMUYKMX pagoBa ca mpodecopom np Jlparanom [I.
MunanoBuhem.

Ca npodecopkom 1p MupjaHom MUCUTOM KaHUIAT c€ KOHCYJTOBAO y BE3U ca yNpaBJbakbeM
pU3MLIMMa, Kao U Y Be3H ca 3aBpIIHOM (POPMOM paja .

Kannupar ce takohe koHcynToBao ¢ mpodecopkom ap Janujenom Tamuh y Besu ca MutepHet
TEXHOJIOTHjaMma.

5. 3BAK/bYYAK M TIPEJIOTI

JlokTopcka nauceprandja moa HazuBoMm “Moaudukalja npucTyna ynpapibakby MpPOjeKTUMA Y
MOHTa)XM MaUIMHCKUX MHCTanauuja u onpeme” kanaunata Jlejana Panhuha npencraBiba caBpeMeH
W OpUrMHallaH MPUCTYN MCTpaKMBaky M pellaBamy Mpobdiema ynpaB/batba Mpojektuma. Hos
NPUCTYN HUCTpaxkMBawy oMoryhuo je moaudukalujy METOAOJIOTHje YIpaB/bamba MpPOjeKTHUM
puzuLKMMa. Ha ocHOBY OHOra HITO je MpuKa3aHo y JOKTOPCKOj AMCEpTaLMjH, Ka0 U YMHEHULM J1a je
aHalM3upaHa npobiemMaTuka BepupuKoBaHa y MelyHapoJHUM Yaconucuma, ca 3aJOBOJbCTBOM C€
KOHcTaTyje Ja je kanauaat Jlejan Panhuh ycneuHo 3aBpiumo JOKTOPCKY AMCEpTalM]y y CKJIady ca
npeaBuheHUM NpeaMEeTOM M MOCTaB/bEHUM LIMJbEBUMA TIOKTOPCKE JAKcepTalyje.
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Ha ocHoBy mpernena gokTopcke nuceprainuje on ctpane Komucuje 3a omieHy u on0opaHy JOKTOPCKE
aucepTaije moja HasuBoM “ "Moandukanyja mpucTyna yIrpaBibalby TMPOjeKTUMa Y MOHTaKH
MalIMHCKUX MHCTananuja u onpeme” kanauaata Jlejana Panhuha, Komucuja 3a oueHy u oadpany
ca mnoceOHMM 3a/IOBOJLCTBOM KOHCTaTyje Ja je KaHAMAAT YCMEIIHO 3aBpIIMO JOKTOPCKY
aUcepTandjy, Kao U Ja je JucepTalMja HamucaHa MpeMa CBUM  CTaHaapauMa y
HAYYHOUCTPAXMBAYKOM paay M Ja WCIyHmhaBa CBe ycioBe mnpeaBulieHe 3aKOHOM O BHCOKOM
obpazoBamy, crangapauma u Ctatyrom MammHckor ¢akynreta y beorpany. Komucuja npeanaxe
HacraBHo-Hayunom Behy MammHckor dakynreta y beorpamy na oBaj M3pewitaj mpuxsati,
JMCEePTAlljy CTaBM Ha YBH] jJaBHOCTH W YIYTH WM3BELITaj Ha KOHAUYHO ycBajawe Behy HayyHux
00JlacTH TeXHUUYKUX HayKa YHuBep3utTeTa y beorpanay, a HaKOH Tora Jia 3aKkaxke jaBHy oa0paHy y
npeaBUl)eHOM POKY.
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Abstract: This paper considers the project approach to me@rquipment installation projects for qualifi&@erbian companies
that perform the installation of mechanical equipini@ the construction of investment facilitiesaléo reviews the current situation
and provides quantitative indicators of the projegproach. Furthermore, the paper presents a mediifinodel of the project
approach to projects that use Internet technologiesstly, on the basis of research results, it waacluded that non-formalized
approach of risk management prevails, so it is psgwl to modify the project approach in order to wsedern information -

communication technologies and the Internet torgdaextent, as well as the formalization of riskmagement.

1. INTRODUCTION

The present paper shows the project approach to the

construction of mechanical installations in invesim
projects.

In general, it could be said that key factors ie th
construction of mechanical installations are alo¥as:

« safety of workers and equipment during installation

« safety of the plant after installation is completed

¢ environmental protection during installation andeafthe
plant is set in operation,

« timely procurement of the equipment, and

« quality of the works performed.

If key factors are analyzed, it can be concludealt th
management of quality, risk and procurement isl| \ite
successful projects of mechanical installationsstroigtion.
Projects can be serial, parallel or combined ac¢ngrtb the
execution of a sequence of activities. Most of Ithiding
mechanical installations projects are of combiryge

Typical examples of building mechanical installago
projects are: construction of water treatment glaheating
plants, and mechanical installations in some resiale or
public buildings.

In this paper, the hypothesis is proved that non-
formalized approach to risk management is domiiarnhe
projects of mechanical installations constructionSerbia.
Today, the Internet is a constituent part of oulydeves, and
an unavoidable business tool, so this paper alals aéth the
possibilities of using the Internet in project mgement of
the construction of mechanical installations. Adiogly, the
scheme of the investment projects is modified.

This paper stipulates a systemic approach to theryhof
management and especially to project management.

2. OVERVIEW OF PREVIOUS RESEARCH

The fundamentals of systemic approach to engingerin
and design engineering were introduced in Prinsipbé
Engineering Design by Vladimir Hubka in 1988.[Project
management is the application of knowledge, skitisls and
techniques to project activities to meet projecfuieements
[2]. Also, according to the ISO 10006, project mamaget
involves planning, organizing, monitoring, contiod and
reporting of all aspects of the project and theivation of
all those involved in it to achieve project objees B].

Project management is characterized by the powrty
current theory that explains problems, such asufreg
project failures, lack of commitment towards projec
management methodd][ and slow rate of methodological
renewal p]. Thus, an explicit theory is the crucial and most
important issue for the future of the project mamagnt
profession §].

With increased globalization, in the execution of
engineered and constructed projects there emehgedded
for even greater project management development and
standardizationT].

Duffy and Thomas§] published a study giving the main
causes of unsuccessful projects. The most impomene
part-time project management, inappropriate orgdiug,
inadequate definition of scope, poor planning ahdnge of
order control, and risk not identified®,[ 10, 11, 1P Risk
management is considered by many to be the esssnce
project managementlf]. Risk management in construction
projects involves risk management planning, risk
identification, risk assessment, risk analysisk niesponse,
risk monitoring and risk communicatioh4).

This paper is concerned with investment projects] a
organizational scheme is shown in figure 1.
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Fig.1. Organizational scheme of investment project

In recent times, it has become necessary to chdrge
approach to project management due to changes dn th
environment. First, globalization has intensifieampetition
in the market, further projects are more complexd then
new information and communications technologies are
developed. This paper assumes an analogy between th
projects of construction and mechanical equipment
installation  projects.  Construction projects  requir
collaborative and coordinated working by a divetesam of
project organizations, and researchers have higfelit the
importance of communication in successful consioact
project delivery 15, 14. The Internet is the technology that
best facilitates a collaborative working environineén a
construction project 1[7]. Scanlin L8] points out that
communication consumes about 75-90% of a project
manager’s time and information therefore needsetorent
and available on demand9d. High-speed developments in
Information and Communication Technology (ICT) have
influenced project management practices to takeew n
turntaking advantage of newly developed manageuerhs
and the latest technolog9l. Web-based communication for
construction project management would be facilidafethe
web-based information management within the orgsdioiss
is matured and incorporated in the day-to-day wagk20].

3. PROJECT APPROACH TO THE
CONSTRUCTION OF MECHANICAL
INSTALLATIONS

For the research purpose, the questionnaire alyojgcp
approach was administered. The sample comprised 30
companies (Table 1), of which 27 responded that theed
the project approach.

Table 1. Number of benchmarked companies accotditige
number of employees and the type of company

Micro Small Medium Big
company| company| company| company
(-5 (6-50 | (51-500| (>500
empl.) empl.) empl.) empl.)
Construction compan 1 2
Company engaged ir
installing mechanical 2
equipment
Engineering compan 2 3 5
Consultancy company 2 1 2
Manufacturing 1
company
Public company 2 4
Total 4 7 11 5

The results show that 90% of surveyed companies are
using the project approach to the construction e€manical
installations. Furthermore, this paper surveys @mmanies
that use the project approach (Table 2).

Table.2. Number of benchmarked companies accotditige
type of project management software and posseséithre
ISO 9000 certificate

Has ISO Using Using |Using othe
9000 Microsoft | Primaveral software
certificate|  project
Micro company (1
2 1
- 5 employees)
Small company 1 5
(6 - 50 employees)
Medium company
(51 - 500 7 6 1 2
employees)
Big company 2 4
(> 500 employees)
Total 9 13 1 8

The level of knowledge about methods used in ptojec
management is low and the respondents assesseg,au8i5
scale, that knowledge of the method for project agament,
proposed by Project Management Institute, is judbw 1,
and the 1SO 10006 standard is slightly higher thgfTable
3).

Table 3. Rating of knowledge of project management
methods and standards
Average ratin{Standard deviation

Method proposedy

Project Management 0,956522 1,381699
Institute
ISO 10006 1,115385 1,449852

Then, benchmarked companies assessed almost equally
the relevance of procurement and quality managensert
scores range about 4, of which scores for the aelew of
quality and procurement management are slightlpdrighan
4, and 3.5 for risk management (Table 4).

Table 4. Rating of importance of quality, procuretmand
risk management

Average rating | Standard
deviatior

Importance of quality
management 4,04347 0,734341
Importance o
procurement
management 4,136364 0,642416
Importance of risk
managemel 3.5 1,08379

It was researched how many companies produce ngk a
procurement management plan, then how many congpanie
make SWOT analysis, logistics plan during equipment
procurement, use TQM approach and, finally, how ynan
companies documented the manner of quality monigcaind
control. Results of research are shown in the table



Table 5. Research results

%

Make risk management plan 18,51852
Identify potential risks 37,03704
Make SWOT analysis 18,51852
Make procurement management plan 59,25926
Plan logistics of procuring equipment 37,03704

Use TQM approach 0
Document a manner of quality con 55,5555I

Companies that make risk and procurement management
plans rated the importance of plans as follows:

Table 6. Rating the importance of risk and procumem
management plans

Score
Rating the importance of risk management
plan 4,25
Rating the importance of procurement
management plan 4,25

It has been mentioned in the introduction that tyadé
workers, equipment and surroundings is crucial for
mechanical equipment installation. At the start ezich
project it is necessary to indentify each risk base the
experience from previous projects. After risk idicdtion,
each risk should be evaluated. According to stahd@O
10006, risk assessment is a process of analyzird an
evaluating each identified risk in the project mes and
project product. We could say that risk is a fumttiof
possibility of some event emergence and impadbaif évent.

In addition to risk management and quality managgme
procurement management is very important in the
construction of mechanical installations. In thesecaof
investment projects of mechanical installationsstarction,
mechanical equipment is not a standard product tlzem is

a period of time between equipment purchasing and
equipment delivery. Accordingly, it is very impaonteo order
equipment at the right time. The research stipdl@tat 20%

of benchmarked companies make risk management Iplen,
60% of benchmarked companies make procurement
management plan. Furthermore, around 40% of bendtatha
companies identify potential project’s risks. Alsmcording

to the results of questionnaire, only around 20% of
benchmarked companies make SWOT analysis. Also, the
research about the importance of the price, quaibyl
delivery time of the equipment for the procuremaerit
equipment was done. Research shows that quality of
equipment is most important and the average samr¢he
importance of quality of equipment is 4.12, thehget
importance of price scored 3.84 points, and dejivitme
3.40. Most of the companies have formalized metfard
selecting the equipment supplier (63% of benchnthrke
companies quoted some of the procurement procedoués
other companies did not respond to this questidnil lastly,
there was not any company using TQM approach.

3.1. Non-formalized approach to risk management

Research results show that risk management is k@ased
the experience of project managers and project,tearthat a
non-formalized approach to risk management is darntiin

the management of mechanical equipment installation
projects in Serbia. Non-formalized approach to risk
management can be defined as an approach to risk
management which is mainly based on the experigfce
project managers and project team in risk managemen

4. INTERNET TECHNOLOGY AND
PROJECT APPROACH TO
INSTALLATIONS OF MECHANICAL
EQUIPMENT

In Serbia, implementation of Internet technology in
project management of mechanical installation ig/ vere.
Most often, just ftp server for file sharing betweéhe
participants in the project is used. Currentlyréhare three
ways to implement project management of mechanical
equipment installation based on web technologeedetelop
its own system, to procure the software and ingtalh own
server, and eventually subscribe to the servicgigeo [15].
The best known application service providers are:
¢ AutoDesk (http://mww.buzzsaw.com/),
¢ BIW (Building InformationWarehouse,

http://www.biwtech.com/),
¢ Bricsnet(http://www.bricsnet.com/),
¢ Meridian (http://www.mps.com/),
¢ Primavera (http://www.primavera.com/).

It should be noted that the application of Internet
technologies in project management required thdt al
documents used during the execution of the prageetin
electronic form. The greatest advantage of usingrihet
technologies in project management is the improvenoé
communication between different participants in pheject.
Internet technologies enable data exchange betwsgact
participants. The information exchanged between
applications can be divided into two groups: thenents /
objects and documentdf]. The data exchanged at the level
of the object / element most often are the procafcan
application for engineering calculations. One @& gnoblems
in exchanging data in electronic form is incompiéitibin the
nature and type of data being exchanged. For exanmpthe
case of exchanging project documents, particuldndyings,
there is a problem of documents compatibility. Fitisere are
many CAD applications that use different file fotsaalso,
most CAD applications have a problem of vertical
compatibility. Furthermore, it should be noted timethe case
of exchanging documents via the Internet therdilisasneed
for paper versions of documents. One of the maasaes is
the handover of documents on site, i.e. the negetsit the
supervising engineer and the responsible contraigor that
they have given each other project documentatisnyell as
each drawing where changes have been made. Th®adl
this problem may be the introduction of digitaltderates for
participants in the project.

4.1. Modification of organizational chart of the
investment project

Based on the foregoing, and based on the orgamizdti
chart of the investment project, we have modifida t
organizational chart of the investment project ahds
created a chart of investment project which applies
Internet technologies for project management shawn
figure 2.
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Fig. 2. Organizational chart of the investment gcowhich
applies Internet technologies for project managemen

5. CONCLUSION

This paper presents research results which show tha
companies in Serbia are using project approachh® t
construction of mechanical installations. Also, e@sh
demonstrates that knowledge of project management
standards is low. Those facts imply that compangsally
utilize non-formalized approach to project manageimne
especially for risk management. Also, it is notigeathat
companies assess risk, quality and procurement geament
as important, so it can be inferred that compaaresaware
of the importance of project management components.
Almost 40% of the companies identify potential sisbut a
low number of companies make risk management ptah a
perform SWOT analysis. Consequently, it can be lcoled,
as above mentioned, that non-formalized approachsk
management is dominant. The disadvantage of non-
formalized approach is the possibility of the oceace of
risk that project manager and project team havegagted
any experience in. This fact implies the need fomfal
method of risk management. The other problem of- non
formalized approach is strategic risk that projeanager and
project team cannot handle. Global economic crisign
example of strategic risk, and strategic risks barhandled
only by the owner of a project. Those facts cowddl to
project failure.

Feasibility studies, commonly made for big projects
mostly based on time estimation for return of ifnemnt.
Nowadays, third generation methods are introduced f
financial evaluation of big projects. The third geation
methods for financial evaluation of projects appéain the
late 1990s headed by the method of real optionsitdMGarlo
simulation, decision tree, and optimization methdad].
These methods identify strategic risks.

This research also shows that none of the surveyed
companies is using TQM approach in project manageme
Despite some limitations that exist in implementii@QM,
based on experience from production environmeng th
application of TQM approach to project management loe
proposed.

One of the problems in project management is
communication between participants in projects. New
information technology and especially the Intermeiuld
improve communication between participants in migeAs
above mentioned, project management in Serbia doés
benefit enough from the Internet. This paper prepasse of
digital certificates for the validity of documentsnsferred
between participants in projects. Such method resiube
amount of paper documents. Furthermore, researotvssh
that most of the companies are using Microsoft éatops

project management software. The possibility ohgsipen
source software has not been researched, but itidsHme
mentioned that there is an alternative in the opeurce
world, OpenProj.

Lastly, it can be concluded that in the aim of ssstul
rate of mechanical installations construction potgeit is
necessary to formalize methods for risk managenaet
implement those methods.
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