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0.D)IyKOM 05-01 6p 3/103-3ro,n;HHe HMeH0BaHH CM0 3a tJJiaH0Be KOMHCHje 3a ou;eHy HayqHe 
3aCH0BaH0CTH TeMe ,z:i;oKTopcKe ,z:i;Hceprnrm:je KaH,11.H,z:i;aTa JeJieue MuxajJioeuli-MuJiulieeuli 3a 
H3pa,z:i;y ,IJ;0KT0pCKe ,IJ;HcepTau;Hje H HayqHe 3aCH0BaH0CTH TeMe ,,Mo,z:i;en yrrpaBJbaH,a BHp-ryeJIHHM 
THM0BHMa y pa3Bojy IIaMeTHHx OKp)')Kellia" . 

Ha 0CH0By MaTepHjana npHJIQ)KeHor Y3 3axTeB KaH,IJ;H,IJ;aTa, KoMHCHja II0,IJ;H0CH cne,z:i;eM 

1. IlO)lAI.J;Il O KAH)].H,ll,A TY 

1. 1. oHOfPA<l>CKH 00.UAUH 

PE<l>EPAT 

JerreHa MHXajnoBHh-MHJIHneBltli, po~eHa je y CpeMcKoj MmpOBHIJ;H 1979. ro,11.HHe. fHMHa3Hjy 
,,I1Bo Jlona P1-16ap" 3aBpunrna je y CpeMcKoj M1npoB.HIJ;H 1997. r'0.n;HHe. OcHOBHe aKa.n.eMcKe 
CTy.n;Hje 3aBpunma je Ha <l>aKyJITeTy 3a II0CJI0BHe CTy~je, CMep MeHaUMeHT orrepauHja, 
YHHBep3HTeTa l,.IoH He36HT o,z:i;6paHOM 3aBpmHor pa.n;a Ha TeMY ,,I-fa.n;aBaH,e xapTaja o.n; Bpe,n;H0CTll: 
,1J.OMahe u;eHTpaJIHe 6aHKe". MacTep CTY,1J.Hje Ha <l>aKynTeTy opraHH3all;H0HHX HayKa, eTy.n;HjCKH 
rrporpaM EneKTpOHCKO Il0C.II0Ballie H ynpaBJbaH,e CHCTeMHMa, CTy,rmjcKa rpyrra EneKTpOHCKO 
rrocnoBaH>e, 3aBpmHrra je 2018. ro,1J.HHe ca npoce"tJH0M oueH0M 10, o,1J.6pattoM Macrep paaa Ha TeMy 
,,SAFe arHJIHI{ 0KBHp 3a ynpaBJbaH,e npojeKTHMa y e-IIOCJIOBaH>y". ,lJ;OKTOpCKe cry.r.(Hje je ynHcana 
Ha <l>aKyJITeTy opraHH3aUH0HHX HaYKa Ymrnep3HTeTa y Eeorpa.[(y Ha CTy.rutjcKOM rrporpaMy 
IfacpopMau;HOHH CHCTeMH H KBaHTHTaTHBHH MeHaJ,[MeHT Ha H360pHOM IlO.r.(pytJjy EneKTpOHCKO 
Il0CJI0BaH,e 2018. ro.rmHe. TpeHyTHO je cry,n;eHT .n;pyre r 0,[.(HHe ,IJ;0KT0pCKHX cry.r.(Hja Ha <l>aKymery 
opraHH3a:QH0HHX HayKa, CTY.ZJ:HjCKH nporpaM IfacpopMau;HOHH CHCTeMH H KBar THTaTHBHH 
MeHaUMeHT, CTY.r.(HjcKa rpyrra EneKTpOHCKO II0CJI0Ballie. IToJIO)KHJia je CBHX ,z:i;eBeT HCIIHTI\ Ha 
,11.0KT0pCKHM cry.rmja.Ma ca npocetJH0M oneH0M 10 (.n;eceT). 
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1.2. CTElffiHO HA Y1-IHOHCTP A)l(MBA llKO HCKYCTBO 

Y HaCTaBKY he 6HTH rrpHKa:mHe Hayq_HOHCTpIDKHBa"CJKe aKTHBHOCTH KaH,llH,llaTa. Otte o6yxBaTajy 
pa.n:oBe o6jaBJbeHe Ha KOH!pepeHuHja~rn H y qac0IIIICHMa, 0.ll rD.llIIHe yrrHCa .llOKTOpCKHX CTy,rmja, H 
rrperne.n: II0JI0)l(eHHX HCmITa. 

ToKOM .n:oca.uamH>er pa.n:a JeneHa MH:xajnOBMh-MttnHlieBIIh je o6jaBHJia BHIIJe pa.uoBa y 3eMJbH H 
HHOCTpaJICTBY H yq.ecTBOBao Ha BHIIJe MeljyHapO.llHHX H .llOMaliHX CKYIIOBa H KOH<pepeHI(Hja. 

P A,ll,OBH OliJABJhEHH Y 'IACOUUCHMA HAO:HOHAJIHOf 3HA l{AJA {MSO): 

1. Mihajlovic-Milicevic J., Filipovic F., Jezdovic I., Naumovic T.,&Radenkovic M. (2019), 
Scrum Agile Framework in E-Business Project Management. European Project Management 
Journal, Volume 9, Issue 1, M52 

P A,ll,OBH Y 360PHHil,HMA MEI> YHAPO,UHHX CKYIIOBA IIIT AMIIAHH Y U:EJIHHH (M30): 

1. Mihajlovic-Milicevic J., Bogdanovic Z. ,&Despotovic-Zrakic M. (2018), SAFe Agile 
Framework in Project Management, Symorg 2018, M33 

2. Stojanovic, M., Bogdanovic, Z., Barac, D., Radenkovic, M., & Mihajlovic-Milicevic, J. 
(2019). The Role of AI in the Transformation of Mobile Operators, Proceedings - 2019 
International Conference on Artificial Intelligence: Applications and Innovations, IC-AIAI 
2019 (2019) 90-94, M33 

3. Mihajlovi6-Mili6evi6 J., Naumovic T., Mitrovic S., (2020), Project Based E-leaming in Virtual 
Teams, Symorg 2020, M33 

4. Zivaljevic I., Despotovi6-Zraki6 M., Mihajlovi6-Mili6evic J. (2020), Research of Scrum 
Implementation in IT Companies in Serbia, Symorg 2020, M33 

Cne.n:H cnttcaK rroJIO)l(eHHx rrpe.n:MeTa Ha .uoKrnpcKMM cTy,llHjaMa ca oueHaMa H ECITB 60.n:oBHMa: 

HaJHBH npeAMeTa 

EneKTpOHCKO IlOCJIOBalbe - o.ua6paHa IIOrJiaBJba 
llHTepHeT MapKeTHHr H .upymTBeHH Me)J.Hj w - o.n:a6paHa rrornaBJba 
fIOCJIOBHa HHTeJIHreHU;IIja y eJieKTp0HCKOM o6pa30Balby 
E- 6aHKapCTBO 
E-o6pa3oBalbe-o,n:a6paHa rror.rraBJba 
Bigdata cepBHCH H HHQ)pacTpYKTYPa 
I1HTepHeT HHTeJIHreHTHHX ypeljaja 
Mern.uonornja Hayq.Ho-HcTpa)l(HBatJKor pa.n:a y TeXHHtJKO-
TeXHOJIOIIIKHM HayKaMa 

Mo.n:em1palbe IIOCJIOBHHX rrpoueca y eneKTpOHCKOM o6pa30Balby-
O.lla6paHa nornaBJba 

1.3. OUEHA TI01I0EH0CTl1 KAHilMilA TA 3A PAil HA ITPELIJ10)l(EH0J TEM.11 

Y3HMajyli11 y ofottp: 

• pe3ynTaTe OCTBapette TOKOM .n;oca.uaIIIH,er o6pa3oBafha; 

Oueua ECilli 
10 (.n:eceT) 10 
10 (.ueceT) 10 
10 (.n:eceT) 10 
10 (.n:eceT) 10 
10 (.n:eceT) 10 

10 (.ueceT) 10 
10 (.n:eceT) 10 

10 (.n:eceT) 10 

10 (.lleCeT) 10 

■ pe3yJITaTe HCTpa)l(HBalba Ha TeMy IIpHMeHe yrrpaBJbatJKHx MeTO,llOJIOrHja rrpHJIHKOM 
peaJIH3au.0:je pa3BOja rrpojeKaTa HHTepHeTa HHTeJIHreHTHHX ypeljaja, eJieKTpOHCKOr 
IIOCJIOBalba 11 HHq_)OpMaI(HOHHX CHCTeMa Koja cy rry6mIKOBaHa Ha HaytJHO-C'I'pY"CJHHM 
KOH!pepeHI(HjaMa Hy qacOIIHCHMa; 

3a:r<n,yq.yje ce aa je JeneHa MttxajnoBIIh-Mmm:liem1n y rroTrryHOCTH KBaJIHq_)HKOBaH aa TeMy 
.llOKTOpCKe .D:HCepTaUHje CaMOCTaJIHO HC'I'pa)l(yje H rrpy)l(H Hayq_HO-CTpyq.He .llOIIpHHOCe y TOj 
o6JiaCTH. 
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2. IIPE.UMET If IlJIJh llCTPA:>KDBAlhA 

llpe,llMeT HCT})IDKHBaiba npHCTYilH0f pa,lla je pa3BOj MO,lleJia ynpaBJbaH,a BHpTyerrHHM THM0BHMa y 
pa3Bojy npojeKaTa IlaMeTHHX 0Kpy)Kefha. U:eHT})aJIHH npo6JieM KOjH ce pa3MaT})a y IlpHCTYilH0M 
pa,lly je HCIIHT1rna1ne npHMeHe DevOps rrp11czyrra y SAFe arHJIHoM OKBHpy 3a pa3Boj MO,llerra. 
<l>oKyc liCT})a)KHBaiba 6Hhe Ha pa3Bojy M0,nerra ynpaBJbafba BHpryeJIHHM THM0BHMa noce6HO 
npimarol)eHor npojeKTHMa pa3BOja IIaMeTHHx 0Kpy)KeH,a, KOjH he Ha OIITHMaJiaII HaqHH 
HCKOpHCTHTH erreMeHTe OKBHpa armrne MeTO,nonorHje H ll03HTIIBH0 YTHI:~aTH Ha npouec 
Pa3YMeBaH:,a, ycBajaH:.a 11 rrpm.reHe DevOps rrpHcTyrra y ynpaBJbaibY rrpojeKTHHM THMOBHMa. 

:>KlIBOTHli :UHKJIYC opraHH3a[(Hje y 2 1.BeKy je npaheH K0HTHHYHPaIIHM pa3BojeM cocprnepa. 
3aCHHBa ce Ha HHTerpa:uHjH JiaHna Bpe,nHOCTH o6yxBarnjyllil pa3He 4>YHKUHje y npe,ny3ehy 
(MemmMeHT, HT MeHauMeHT, onepan:Hje, pa3BOj II T,ll.), aJIH H KOpHCHHKe H aYTC0pCHHr napmepe. 
EpojHa npe,lly3elia HH0BHparra cy rrocrroBHe Mo,nene H Ha'l!IDI pa,lla KaKo foi: ecpHKacHo o6aBJbana 
aKTHBHOCTH H H3BprnaBarra Il0CJI0BHe 3a,llaTKe y IIaMeTH0M 0Kpy)Kefby (Yoon, 2016). Je,naII 0)], 
rrpaBa:u;a T0f pa3Boja je M0,llepHa opraIIH3a[(H0Ha CTpJKTypa KOja ce 3aCHHBa Ha THM0BHMa, y Kojoj 

ce ry6H q>opMa Tpa,llHIJ;H0HaJIHHX o,neJbeH>a H cpopMHpajy ce THM0BH 3a CBaKy <pYHKUHjy. y 
3aBHCH0CTH 0,Zl opraHH3a,uHje, HeKH HJIH CBH THM0BH Mory 6HTH BHpTyeJIHH (Freedom Learning 
Group, Egel , & D aniel son, 2020). 

y )].06a HH)].YCT})HjCKe )llITHTaJIH3au;Hje KOMIIaHHje CBe BHllle yrra)Ky y arrare H perneffia Koja 
oMoryhasajy ,na ce rrpouecH, MamHHe, 3anocrreHH, rrpoH3B0.D:H H ycrryre HHTer pHmy y je.llHHCTBeHy 
Mpe)Ky 3a IIPHKYIIJbaH>e H aHaJIH3Y 110,llaTaKa, Tj . y IIaMeTHa 0Kpy)KeH,a (Nagy et al., 2018). 
IIaMeTHa 0Kpy)KeH>a cy y ocH0BH HH.llYCT})Hje 4.0 (eHr. Industry 4.0) H y recHoj cy Be3H ca 
pa3JIH'iHTHM TeXH0JI0IIIKHM II0KpeTa'l!HMa Te peaonyu:aje. f JiaBHa CBpxa HH,nYCT})Hje 4.0 je 
II0CTH3aibe rro60JbIIIaiba y rrorrre.n:y ayTOMannauHje, orrepaTHBHe ecpHKaCHOCTH H ecpeKTHBHOCTH 
erreKT})0HCKOr rrocrroBaiba (Slusarczyk, 2018). HH,n;yCT})Hja 4.0 Kao H0Ba napa,llHrMa o6yxBaTa: 
caj6ep-cpH3H~e CHCTeMe ( eHr . Cyber-Physical Systems, CPS), HHTepHeT HHTeJIHreHTHHX ypel)aja 
(eHr. Internet of Things, loT), HHTepHeT HHTeJIHreHTHHX cepBHca (eHr. Internet of Services, IoS), 
po6oTHKY, bigdata, cloud computing H rrpornHpeHy peaJIHOCT. (Pereira & Romero, 2017). 3acHHBa 
Ha H0BHM Mpe)KHHM TexHorrornjaMa (5G, WiFi6,SD-WAN) H 3axreBa H0Be rrpou;e.n:ype (Hrrp. 
cocprnep 3a aHaJIH3Y rro,llaTaKa, CloudOps, rrporpaMHpaibe), Koj e H3HCKyjy crreuH<pHqHe 
MoryhHOCTH KOMIIaHHje (Hrrp. HenpeKH,llHe HHOBa[(Hje, ,ll0)KHB0TH0 yqeH>e, IIOBepe1ne, ,neJbeH:,e 
rro,naTaKa), a TO YCJIOBJbaBa pa3BOj cnen:H<pH'tJ:HHX IIOCJIOBHHX M0,lleJia Kao H HOBHX Mo,nena 
opraamal(H0H0f ynpaBJI,afba. YcaajaH:.e 0BHX TeXHOJIOfHja je o,n CYllITHHCKe Ba)KH0CTH 3a pa3BOj 
rraMeTHHX rrocnoBHHX rrpoueca (Weyer et al., 2015). 

B IDKaH eJieMeHT HOBHX IIaMeTHHX II0CJI0BHHX 0Kpy)KeH,a qHHH Jby,ncKa ,nHMeH3Hja. Kao BH3Hjy 
6y.n:yner .n:pymTBa H HarrpeTKa, y 0KBHpy c-rpareII1Kor nporpa.Ma Bna,n;e JanaHa HanpaBJbeH je 
K0HIJ;eIIT Society 5. 0. OBaj K0H[(eIIT II0,llpa3YMeBa ,npymTBo Koje T})e6a .n:a OMoryllil pelllaBaH>e 

pa3JIH'l!HTHX ,npylllTBeHHX H3a30Ba YKJbyqHBafbeM HaBe,lleHHX TeXHOJIOrnja y II0CJI0BaH:,e H 
,npymTBeHH )KHBOT (Government of Japan, n.d.). 

Ha 0CH0BY HaBe,ZleHor, MO)Ke ce H3BeCTH TBp,llH,a ,n;a je IIaMeTH0 0Kpy)KeH,e K0MIIJieKCHO, H Kao 

TaKBo 3axTeBa a,lleKBaTHY CHCTeMCKy opraHH3an;ajy Koj a 6H OMOryllilrra fhefOB0 cpyHK[(HOHHCaibe. 
BHpTyeJIHH THM0BH cy ce nojaBHJIH Kao IIOf0)],Ha CT})JKTypa y TaKB0M 0Kpy)KeH>y. KapaKTepHmy 
HX ynorpe6a HT, rrpoMeHe y opraHH3aIJ;H0H0M L(H3ajHy H pa3MellITafbe MYJITHKymypHe pa,llHe 
CHare (Gilson et al., 2015). H aj'l!emlie cy cpopMHpaHH Kao MYJITH,llHC[(HilJIHHapHH THMOBH, 'iHjH 
qJiaH0BH HMajy CJI0)l(eHe aJIH KOMIIJieMeHTapHe KOMIIeTeHu;Hje rroro,nHe 3a pa3BOj CO<pTBepa. 

llpHpo,naa eBonyuHja H a,llaIITaIJ;Hj a BHpTyeJIHHX THM0Ba HHje je,ZlHOCTaBaH nponec y o.naocy Ha 
rrocTOjeliy opraHH3a[(HOHy crpyKTYPY Koja YKJbyqyje: cpopMarrH3a[(Hjy rrpoueca H crpaTemjy 
BHpTyeJrnor THMCKor pa.n:a (Carter et al., 2015), yrror y TexHorromje y OKpy)KeH>y BHpzyeJIHor THMa 
(Clear & MacDonell, 2011), opraHH3an;Hjy BHpTyerrHe KOMYHHKa[(Hje THMa (Morley et al., 2015); 
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CTBapa.H,e rrorO)IHHX IIOCJIOBHHX OKpy)KeH,a 3a orrepauHje BHpTyenHor THMa (Morl ey et al., 2015) H 

HHTepaKu;Hjy qJiaHOBa BHpTyeJIHHX THMOBa (Fan et al., 2011; Hill et al., 2014). 

Ca ,upyre CTPaHe, pa3B0j IIaMeTHHX OKpy)KeH>a H ynpaBJbaH,e TaKBHM CHCTeMHMa HaKOH llJTO cy y 

<l>YHKUHjH He Mory 6HTH pa3)lBOjeHH, rra je 3a pa3BOj IIaMeTHHX OKpY>I(eH,a rroro)IaH DevOps 
rrpHcTyrr. DevOps oMorynasa KOMYHHKau;Hjy, HHTerpauHjy, ayToMannauHjy H 6m1:cKy capa.n:H,y 

CBHX JbY.llH II0Tpe6Illix 3a rrnrurnpaH>e, pa3BOj, TeCTHpaH>e, mmneMeHTaUHjy, o6jaBJbHBaH,e H 

o.np)KaBa.H,e perneffia (Maroukian & R . Gulliver, 2020). DevOps HMa rroTeHuHjan .ua rroMorHe 

y6p3aH pa3BOj CHCTeMa, .n:a OCHrypa KBanHTeT CHCTeMa H OIITHMH3Hpa rroy3.naHOCT CHCTeMa Ha 

TepeHy. Y arHJIHOM pa3sojy, ,umajHepH, TecTepH, rrporpaMepu H HHTerparnpH ce crrajajy y HHTep­

<l>YHKUHOHanHe THMOBe KOjH cy O,[(fOBOpllli 3a KOHTHHyHpaHy HCIIopyKy CO<pTBepa (Wind River 

Systems, 2016) . 

.z:i;oca)IarnH>a HCTPa)KHBaH>a y osoj o6nacTH cy noKa3ana )la nocTojn HH3 npo6neMa: crnapaH>e 

3aj e,lJ;HifqKe H)Ieje H CTaH,nap.n:a y pa.n:y, <paKTOpH H H3a3OBH KOjH YTWIY Ha capa.n:H,y Ha )la.JbHHY 

(ocsernl'i.eHOCT KOJiera H H,HXOBOr yqernlia y THMY, MOTHBaUHjCKH ocehaj rrpHcycrna ,z:r,pyrnx, TellJKO 

ycnocTaBJba.H,e rrosepeffia), TenIKohe y cpopMHpaH>y ynpas.JbaqKHx Mern.n:onornja y KojHMa pa)Ie 

BHpTyenllli THMOBH (rrpHpO,lla rrocna, H3pHqJ,ITQ ynpaBJba.H,e, 3aje)IHH~a OCHOBa), m6op H 
)IH3ajHHpaH>e a.n:eKBaTHHX TeXHOJIOrnja 3a KOJia6opauHjy (HHBO TeXHHqKe KOMIIeTeHUHje qJiaHOBa 

THMa, HHBO TeXHH~e HH<ppaCTPYKType, OJiaKIIIaBaH,e KOMYHHKaI.{Hje, OCHrypaH>e MexaHH3Ma 3a 

TPaHcrrapeHTHOCT pa.n:a). 

Pa3yMeBaH>e cser a Hase.uettor H octtosa 3a pernasafbe KOMrrneKCHor opraHH3al.{HOHOr OKpy)KeH,a 

Hana3H y npoHana)KeH>y a.n:eKBaTHor HHTerpHcaHor perneH>a 3a mrpa.n:H>y H HMnneMeHTaUHjy 

Mo.uena 3a ynpaBJbaH>e BHpTyenHHM THMOBHMa (Morrison-Smith & Ruiz, 2020). ITocrnjH noTPe6a 

.n:a ce aHaJIH3Hpajy HOBH npHCTymr H MO,[(eJIH 3a opraHH3auHjy BHpTyeJIHHX THMOBa y HOBHM 

ycJIOBHMa IIOCJIOBaH,a, IIOJia3enH o.n; aKTyeJIHHX MO)lena H rrpaKCH Be3aHHX 3a arHJIHH pa3BOj 

coqirnepa (Scrum, SAFe, HT.[(.) I1oce6Ha IJa)l(H,a rrocsehyje ce pa3sojy H esanyauHjH 

HHqJpacrpyKType 3a KOMYHHKau;Hjy H capa,n:H,y BHpTyeJTHHX THMOBa. 

Edwards H Sidhar (2005, 2006) H Nath (2005), a 3amM H Sridhar H Paul (2006) cy pa3BHjanH 

MO.n;ene 3a pa3BOj COqJTBepa KpO3 rrpojeKTe BHpTYeJIHHX THMOBa, H ycasprnaBanH HCTe ,ua 6y)ly 

npHMeH>HBH 3a 611JI0 Koj11 rrpojeKaT BHpTyenHor THMa (H. K. Edwards & Sridhar, 2005, 2006; 
Sridhar & Paul, 2006). l-forpa)KHBaH,a o pa,lly BHpTyeJIHHX THMOBa, rrocMaTPaHOM H3 pa3mf1UiTHX 

rrepcrreKTHBa cnposenH cy jom H Killingsworth (2016), Paul (2016) H Rober (2020) (Killi ngsworth, 

Xue, & Liu, 2016; Paul, Drake, & Liang, 2016; R ober, 2020). Ta HCTPa)KHBaH>a Me~yTHM HHcy 

o6yxsaTHJia rrpHMeHy arHJIHHX MeTO)lOJIOrHja 3a ynpaBJbaH>e BHpTyeJIHHM THMOBHMa Kao IIITO cy 

SAFe OKBHp H y OKBHpy H,era DevOps rrpHCTyrr. HcTOBpeMeHo HHcy carJie)IanH npHMetty anaTa 

3aCHOBaHHX Ha COqJTBepy OTBOpeHor KO,[(a y OKBHPY MO)lena 3a KOJia6opauHjy. 

y OBOM npHCTYIIHOM pa.n:y 6Hne HCrpa)KeHe MoryhHocTH 3a pa3BOj MO,n;ena ynpaBJbaH>a 

BHpTyeJIHHM THMOBHMa y pa3Bojy naMeTHHX OKpy)KeH>a KOjH je 3aCHOBaH Ha cseo6yxsaTHOM 

OKBHPY 3a cKannpaffie SAFe 5.0, Kao Ha DevOps )Ieny Agile Product Delivery KOMneTeHunja y 

SAFe-y (Scaled Agile Inc., 2019). SAFe ce 3aCHHBa Ha rrapa,llHrMaMa KapaKTepHCTHtJHHM 3a 
caspeMeHe IIOCJIOBHe CHCTeMe H cocprnepCKO HH)KeH>epCTBO, yKJbyqyjyhH Lean pa3MHIIIJbaH>e O 

CHCTeMHMa H Agile rrpOTOK pa3BOja npOH3BO,Ua. Mo,uerr ynpaBJbaH>a BHpTYeJIHHM THMOBHMa, KOjH 

lie 6HTH pa3BHjeH y npHCTynHOM pa.JlY, OCJia.H,ane ce Ha MO)leJI yrrpaBJbaH>a npojeKTHMa, rrpHHUHIIe 

H cyrnTHHCKe KOMIIeTeHunje Koje y csojoj OCHOBH HMa SAFe OKBHp. I1oJia3H ce O)I rrpeTTIOCTaBKe 

.n:a DevOps Kao .n:eo Agile Product Delivery KOMneTeHunje y SAFe-y O)lrosapa IIOTPe6aMa 

naMeTHOr OKpy)KeH,a H ,na je a,lleKBaTaH 3a ynpaBJbaH>e BHpTyeJIHHM THMOBHMa. Mo)IeJI 

yrrpas.JbaH>a BHpTyeJIHHM THMOBHMa, y pa3BOjy naMeTHHX OKpy)KeH,a KOj H he 6HTH pa3BHjeH y 

,[(OKTOpCKOj )lHCepTailHjH rpe6a .ua Hcrpa)KH IIOTeHUHjanHe crpaTernje y rrorne.ny qiopMnpaH>a H 

yrrorpe6e BHpTYeJIHHx THMOBa.Y Mo,ueny ce rrpe,UJia)Ke H pacrrpas.Jba o ynpas.JbaH,y BHpTyenHHM 
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THMOBHMa y pa:mojy IIaMeTHHX 0Kpy)KeH,a. Taxoije, M0,D;eJI 1ie o6yxBaTIITH fJiaBHe rrpaBue 
rpeHyrHe Hcrpa)KHBatJKe muepaType. 

llpHMapHH I..(HJb HCTpa)I(HBalba y rrpHCTyrrHOM pa.n:y je aHa.JUl3a Morytrnocnr IIpHMeHe DevOps 
rrpHCTyrra Y arnJIHOM OKBHpy SAFe 3a opraHH30Balbe pa,ua BHpTyeJIHHX THMOBa y IIaMernoM 

oKpy)Ke:a,y, Kao H ,n;eqmHHcaH>e crpaTernje pa3Boja H a.narrrnu11:je o.uronapajylier Mo,n:ena 
yrrpaBJbaH,a BHpTyeJIHHM THM0BHMa y rraMeTH0M 0Kpy)KeH,y C IUfJl,eM IIOBeha:a,a eqrn:KaCHOCTH H 
ecpeKTHBHOCTH H,HX0B0r yqHHKa. OcttOBHa H,ueja je ,ua ce rrpoHaije a,n;eKBaTH0 pemeH>e 3a rrpaheH>e 
BeJillKOr 6poja IoT rrpojeKaTa Y3 IIOMOil .uo6po 0CMHIDJbeHor rrpojeKTHOr Memll,IMeHTa, a Y3 
KopmnneH,e DevOps rrpHcTyrra H aJiaTa y SAFe arHJIH0M 0KBHpy H :a,eroBo npHnaroljaBa:a,e 
rrorpe6aMa rraMerttor 0Kpy)KeH>a. 

~HJb pa,n;a ce peamr3yje Kp03 pa:moj H rrpHMeHy Mo,n;ena ynpaBJbaH>a BHpryeJIHHM THM0BHMa y 
pa3Bojy IIaMeTHHX 0Kpy)KeH,a, Pa3BOj M0,n:ena yrrpaBJbaH>a BHpTyenHHM THM0BHMa o6yxBaTH1ie: 

• .uecpHHHCaH,e Mo,uerra yrrpaBJbaH,a BRpTyenHHM THM0BHMa y pa3Bojy IIaMeTHMX 0Kpy)Ke:a,a, 
3aCH0BaHoM Ha DevOps rrpHcTyrry y SAFe arnnH0M 0KBHpy; 

• aHaJIH3Y HMnneMeHTaUR0HHX acrreKaTa ,n:eq>MHHCaHOr M0,n;erra; 

• IIpHMeHy .uecpHHHCaHOr M0,n;erra ynpaBJJ:,aH>a BHpTyeJIHHM THM0BHMa y pa3BOjy IIaMeTHHX 
0Kpy)Ke:a,a; 

• Mo,n:errHpa:a,e HH<ppacTpyKrype M cepBHCa 3a II0.upIIIKy y pa.uy BHpTyeJIHHX THM0Ba; 
• M0,D;enHpaH>e CHCTeMa 3a npahe:a,e H aHaJIH3y pa.ua BHpTyenHHX THM0Ba; 
• .ue<pHHHCaH,e napaMerapa 3a oueey pa3BHjeHor Mo,n;erra. 

HajBa)KHHjH UHJbeBH Koje rpe6a IIOCTHilM IIpHMeH0M pa3BHjeHor M0.n;ena cy: 

• aHaJIH3a cpaxropa 6RTHHX 3a II0CTaBJbaH,e M0,D;eJia ynpaBJbaH,a BHpTyeJIHHM TRM0BHMa y 
pa3Bojy IIaMeTHHX 0Kpy)KeH>a; 

• a.n:arnaUHja oprattH3aUM0He crpyKType Koja he OMoryhHn1 ecpmcacHHje 11 eq>eKTHBHHje 
cnpoBoljeH,e HMrrrreMeHTaUHje M0,n:ena KOpHcTehM rrocrnjene pecypce; 

• ycrremHo yrrpaBJbaH>e BenHM 6pojeM BHpTyeJIHit:x THM0Ba; 

• KOpHmlieH>e HHOBaTMBHHX pemeH>a 3a HHTennreHTHY KOMyttHKaUHjy, capa,UH,y H 
yrrpaBJJ:,aH>e 3HaH>eM y BHpTyenIDIM THMOBHMa; 

• KOpHmlieH>e HHOBaTHBHHX pemeH>a 3a KpeHpaH>e aKTHBHOCTH BHpTyeJIHHX THMOBa 

rrpHnHKOM a.n:anrauHje IIaMeTHOr OKpy)KeH>a y UHJJ:,Y KOHTHHYHpaHor RCrropyq1rnaH>a 
Bpe,n:HOCTH. 

3a,n:au;H HCTpa)Kl{BaFba, c ofoHpOM Ha II0CTaBJJ:,eHe QHJJ:,eBe cy: 

• aHaJIH3a rrocrojehMx M0,n:ena yrrpaBJbaH>a BHpTyenHHM THM0BHMa y pa3Bojy cocprnepa H y 
pa3Bojy IIaMeTHHX 0Kpy)l(eH>a, H YTBP~HBaH>e MOryliHOCTH rrpHMeHe M0,Uena; 

• M0,n:emrpaH>e CHCTeMa 3a ynpaBJJ:,aH,e BHpryeJIHHM THM0BHMa y pa3Bojy IIaMeTHHX 
oKpy)KeH>a 3acH0BaH0M Ha DevOps rrpHcTyrry y SAFe arnJIHoM 0KBHpy; 

• rrpojeKTOBaH,e apXJiTeKrype H HHcppacTpyKType CHCTeMa 3a ynpaBJbaH,e BHpTyeJIHHM 
THM0BHMa y pa3Bojy IIaMeTHHX 0Kpy)KeH>a; 

• a,n:arrTaQHja H HHTerpau;Hja pa3BHjeHor M0,UeJJa ca IIOCTOjeliHM HaqJ,IHHMa opraHH3aUHje; 
• esarryauHja CHCTeMa 3a yrrpaBJJ:,filhe BHpryeJJHHM THM0BHMa y o.ua6paHOM 0Kpy)KeFby. 

y rrpouecy eBaJiyamrje pa3BHjeHH M0,n:en he 6HTH IIpHMeH,eH R TeCTHpaH Kp03 HMrrneMeHTaQHjy y 
o6pa30BHOM 0Kpy)KeH>y. Ilocne.ZJ:H,HX ro,n:HHa CBe qemne ce y o6pa30BHOM CHCTeMy jaBJJ:,a H3a30B 
KaK0 o6yqHTH H o6pa30BaTH CTy,n:eHTe He CaM0 y rrpe,n:MeTHO-crreumjrn"IHHM o6JiaCTHMa, Ben H 3a 
Ha"IHH pa,n:a y rrpoMeHJbHB0M H K0MIIneKCH0M II0CIT0BH0M 0Kpy)KeH>y (Bogdanovic et al., 2019). 
Pe3yJuar11 oBor HCTpa)KHBa:a,a .uorrp11Hehe YHarrpeljeH>y npoueca opraHH3aQHje H ynpaBJJ:,aH>a 
BHpTyeJIHHM THMOBHMa CTy,n:eHaTa H OMoryhMTH HM .ua TOKOM CTY.UHja CTeKHy rrpaKTH1rna 3HaH>a 0 

HaqHH)' H opraHH3auHjH pa.n:a y BHpTyeJIHHM THMOBHMa y peaJIHOM OKpy)Ke:a,y. 
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Ha)"-IHJ.i UHJb ce orne,n:a y ,uecpHHHCaiby Mo,n:ena ynpaBJbaiba BHptyeJIHHM THMOBHMa y pa3Bojy 

mlMetHHX oKpy)Keiba 3acHOBaliOM Ha DevOps npncryny y SAFe arn.rrHoM OKBHpy. KoHaqHH 

pe3ymatH ,n:alie ,n:onpHHOC cpopMaJIH3aI(HjH H cratt,uap,n:mauHjH npoueca ynpaaJbaiba BHptyeJIHHM 

THMOBHMa y pa3Bojy COq_)TBepa, a cneUM<pWIHO y pa3BOjy naMeTHHX OKpy)KeH:,a. 

IToqerHa JIHCta 6H6mrnrpaq>CKHX H3BOpa Koja he ce KOpHCTHTH npmrnKOM H3pa,n:e ,UOKTOpCKe 
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3. IlOJIA3HE XJHIOTE3E 

OCHOBHa XHIIOTe3a y pa,u;y rnacH: 

Pa3BOj H npHMeHa M0,D;eJia yrrpaB.Jbafua BHpTyeJIHHM THM0BHMa y pa3Bojy IIaMeTHHX OKpy)KeH,a 

3aCHOBaHoM Ha DevOps npHcTyny y SAFe arnJIH0M 0KBHPY yHarrpe.mrn.e KBaJIHTeT pa,na 

opra.HH3aUHje H HMIIJieMeHTaUHjy pa3BOja aKTHBH0CTH BHpryeJIHHX THMOBa y UH.Jby 

K0HTHHYHpa.H0r Hcnopyqn:Bafua Bpe,n:H0CTH. 

Ha OCH0BY ,neqmHHCaHor npe,u;MeTa HCTpa)KHBafua H OCH0BHe XHII0Te3e y pa,u;y Mory ce H3,u;BOjHTH 

HeK0JIHK0 rroce6HHX XHII0Te3a: 

H1. Morylie je .n:eq>HHHCaTH M0,IleJI yrrpaB.JbaJI,a BHpTyeJIHHM THMOBHMa y pa3BOjy IIaMeTHHX 

oKpy)Kelba 3aCH0BaH Ha DevOps np11cTyny y SAFe amJIH0M 0KBHpy. 

H2. ITpHMeHa M0,lleJia ynpaBJoaa,a BHpTyeJIHHM THM0BHMa y pa3Bojy IIaMeTHHX 0Kpy)Kelba 

3aCHOBaHOM Ha DevOps npn:CTyrry y SAFe arnJIH0M 0KBn:py .uorrpHH0CH KBaJIHTeTY HCrropyqeHHX 
Bpe.l{H0CTH. 
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H3. Pa.3BHjeHH M0}].eJI yrrpa.BJI,aH,a BHpT)'eJIHliM THM0BHMa y pa.3Bojy rraMeTHHX 0Kpy)KeH,a 
OMoryha.Ba ecpeKTHBHHjH H eq>HKaCHHjH PM BHpT)'eJIHHX THM0Ba . 

.[(an,oM pa.3pa}].OM HaBe}].eHHX rroce6HHX XHI10Te3a Moryhe je cpopMyJIHCaTH rroje}].HHaqHe XHII0Te3e: 

Hl.1. Moryhe je pa.3BHTH c11creM 3acH0BaH Ha DevOps rrpHcryrry y SAFe amJIHoM 0KB11py 3a 

yrrpa.BJI,aH>e BHpTyeJIHHM TifM0BHMa. 

Hl .2. Moryhe je pa.3BHjeHH Mo.n:en a.n:arrr11paTH y CKJIMY ca CHTYfill.liOHHM KapaKTepHCTHKaMa 
IIaMeTH0r 0Kpy)KeH,a. 

Hl .3. KBarr11TeT H .nocrynH0CT ca):q))Kaja y Mo.ueny Moryhe je yHanpe.u11r11 rrpHMeHoM arrara 3a 
Kona6opa.u1-1jy. 

H2. l. llpHMeHa pa.3BHjeHor M0,lleJia .ueq>HHHIIIe, HMIIJieMeHTHpa 11 HCIIopyqyje eneMeHTe IIaMeTH0f 
OKpy)Kefua KpajineM KOpHCHHKY Kp03 Kpahe pa.3BOjHe .UHKJIYCe II 6p)Ke HHOBa.UHje. 

H2.2. Pa.3BHjeHH Mo,n:eJI oMoryhaBa a.uarrTHBHO 11p11naroljaBalbe crpyKrype H cacTaBa BHpryenHor 
THMa ,llHHaMH"IKHM 3axTeBHMa pa.3Boja IIaMeTHHX OKpy)KeH,a, 

H3.1. qJiaHOBH BHpryenHor THMa KOjH pa.n:e y 0Kpy)Kelby opraHH30BaHOM IlOMohy pa.3BajeHOr 

M0,n:erra IIOKa.3yjy Bllllle MOTHBHCaHOCTH Kao II Bemnrne, cnoco6HOCTH 11 KOMTieTeH,uHje norpe6He 

3a KOHTHHYHpaH0 HCII0p)"IlfBaffie Bpe,n:HOCTH. 

H3.2. Pa,n:oM y 0Kpy)KeH,y opraHH30BaHOM IlOMohy pa.3BHjeHor M0,n:ena qJiaH0BH BHpTyeJIHor THMa 

HMajy MoryhHocr .n:a HHOBHpajy Mern.ue pa.ua. 

H3.3. Morylie je .ueq>HHHCaTH H H3MepHTH HH,llHKaTOpe nepcpopMaHCH BHpT)'eJIHHX THMOBa. 

H3.4. KBaJIHTeT KOMYHHKa.uHje, capa.n:fue H pa.3MeHe 3HaTha y BHpTyeJIHHM THM0Ba y pa.3BOjy 

naMeTHHX oKpy)KeTha Mory ce esarry1-1parn: npHMeH0M Mern.ua aHaJIH3e ~ymrneHHX Mpe)Ka. 

4. HAY1-IHE METO,ll,E llCTPAJKHBAlbA 

ToKOM H3pa.ue OBOf pa.n:a KOpHcnme ce Bllllle pa.3JIHqHTHX MeTo,n:a H TeXHHKa y UHJI,Y .n:o6HjaTha 
IIITO noy3.uam1j11x pe3ynrara Hcrpa)KHBaTha. O.u OillllTeHa)"IHHX Mern.n:a Kop11crHlie ce Mero.n:a 
aHaJIH3e H CHHTe3e IIOCTojeliHX HayqffMX pe3ynrara, M0,n;eJIHpaffie, eKcrrepHMeHT, aHaJIHTJlqKO­

)le.n:yKTHBHa H CTaTHCT~a Mero.n:a. MeTO)laMa aHarrme H CHHTe3e 6Hlie ,neq>HHHCaHe li 

aHarrH3HpaHe TeopHjCKe OCHOBe yrrpa.BJI,aH,a BHpTyenHHM THM0BHMa, pa.3BOja rraMeTHlfX 

oKpy)KeTha, KapaKrepHCTHKa DevOps np11cryna H SAFe OKBHpa. Mer o.n:a Mo.n:eJIHpaH>a he ce 

K0pHCTHTH rrpHJIHK0M H3pa.n:e M0,n:ena 3a ynpaBJI,aH,e BHpTyeJIHHM THM0BHMa y pa.3BOjy naMeTHHX 
0Kpy)Keffia. Pa.3BHje1m Mo,n:err 6Hhe esarrynpaH Kp03 eKcrrepHMeHT crrpose;::r:eH y o6pa.30BHOM 
oKpy)Keffiy. AmuIHTH"t£Ko-.n,e.n,YKTHBHe Mero.n:e KOpHcrHlie ce 3a aHaJIH3Y no,n;arru<a o rrocTojehHM 

peIIIeThHMa H rrp11crynHMa, Kao H y rrpou;ecy HMIIJieMeHTa.UHje H esanya.uHje rrpe,n;JI0)KeHor Mo.n,ena. 

MepeH>e penesaHTHHX rrapaMerapa H aHarrll3a .n:0611jeHMx pe3ynrara he 611TH o6asJI,eHH rroMohy 

CTaTHCTH~ MeTo,n:a. 

Y eKcnepHMeHTaJIHOM .n:eny pa.n:a 6Hhe H3BpIIIeHa rrpHMeHa pa.3BHjeHor Mo.n:ena H esanyaUHja y 
o6pa.30BHOM OKpy)l(eH>y. Hcrpa)l(HBaH>e he ce o6aBHTH y OKBHPY pe)lOBHe Hacrase Ha rrpe;::r:MeTHMa 

y o6rracrHMa pa.3soja rraMeTHHX oKpy)KeTha H yrrpaBJI,affia pa.3BOjeM cocprnepa Ha Kare,n:pH 3a 

eneKrp0HCK0 rrocrroBaH>e, <l>aKyrrrera opra1rn:3aUH0HHX HayKa y Eeorpa.n:y. llorryna1wja Koja he 

6HTH )leo HCrpa)l(HBaffia cy cry,n:eHTH <l>aKyJITeTa opraHH3aUH0HliX HaYKa, llo)laun he 6HTH 
npHKYIIJI,eHH 113 IIpHMapHHX H3BOpa, aHKeTHpaTheM H liHTepsjyncaffieM cry,neHaTa, Kao H 

rrpaheTheM no.n:aTaKa y 0KBHpy KOpHIIIheHHX COq>TBepCKHX a.rrnra 3a pa.n: BHpTyeJIHHX THMOBa . 

.[(o6njemi: pe3yrrrar11 11crpa)KHBalba rpe6a ,ua noTBp,n:e rrraBey XHnore3y o yHanpeljeffiy KBarrnTera 

pa.n:a BHpryeJIHHX THM0Ba npHMeHOM pa.3BHJeHor MO.D,eJia. 

Pe3yJITarn: HCrpa)KHBalba he 60TH npe)lCTaBJI,eHH TeKCT)'aJIHO, 0IIHCHBaH>eM H rpaq>JlqKJI Kp03 

Bmne CJIIlKa, }].HjarpaMa H ra6erra ca yrrope,n:HHM pe3ynrarnMa. 
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llcTpIDKirnag,e ne 611TH HHTep)lHCUHIIJIHHapHo, jep YKJI,yg:yje HayqHe )lHCIJ;HIIJIHHe: HH<pOpMaTimy, 
pa"llyHapCTB0, MeHauMeHT, MeTO;:i;onornjy, CTaTHCTHKY, rre;:i;aromjy Ii ,upyre. 

5. QqEKHBAHH HAY'IHH )J.OUPHHOC 

Haj3HatJajmrjH ,ll0IIpHH0C 0B0r pa;:i;a forne M0,lleJI yrrpaB.JI,aH,a BHpTyeJIHHM THM0BHMa y pa3Bojy 
rraMeTHHX 0Kpy)I(eH:,a 3acH0BaH Ha DevOps np11cTyrry y SAFe arn:JIH0M 0KBHpy. OtJeKHBaHH 
HayqHH ;:i;orrp11ttoc11 pe3ynTaTa nnaHHpaHor HCTpaJ1arnali>a orneaaJy ce 11 y: 

<popMaJIHOM orr11cy pa3Boja M0,lleJia yrrpaBJhaH,a BHpTyenHHM THM0BHMa y pa3Bojy 
rraMeTHHX oKpy)I(eH,a 3aCH0BaHoM Ha DevOps np11cTyrry y SAFe arn:.nH0M 0KB11py; 
pa3Bojy M0,l{eJia HHTemrreHTHe KOMYHHKaUHje tJ.TiaH0Ba BHpTyeJIHHX THMa y pa3Bojy 
IlaMeTHHX 0Kpy)I(eH>a; 

)le<pHHHCaiby KpHTep11jyMa HHTerpau11je ynpaB.JI,aH,a BHpTyenHHM THM0BHMa ca ,npyrHM 
eneMeHTHMa CHCTeMa rraMeTH0r 0Kpy)Keiba; 
pa3Bojy MeT0.l{0JI0IIlKIIX II0CTyrraKa 3a pa;:i; BHpTyeJIHHX THM0Ba y rraMeTH0M 0Kpy)Kett,y; 
pa3Bojy MeT0.[(0JI0illl(0r rrpHcTyrra pa3Bojy HH<ppacTpyKType H cepBHCa 3a II0)lpIIIKY y pa,uy 
BHpTyeJIHHX THM0Ba y IlaMeTHHM 0Kpy)KeH,HMa; 

pa3Bojy MeTo)lonornKor rrpHcryrra 3a rrpaneH>e pa;:i;a qnaHoBa BHpTyenHor THMa y pa3Bojy 
ITaMeTHHX 0Kpy)KeH>a rrpHMeH0M MeTO,na aHaJIH3e JlPYIIITBeHHX Mpe)Ka; 
pa3Bojy MeT0,na 3a oueHy TeXHHtJKHX li yrrpaB.JI,atJKHX nep<popMaHCH pa3BHjeHor M0)lena. 

OtJeKHBami: CTpY"t!HH )l0IIpHH0CH l1JlaHHpaHor HCTpa)KHBfilha orne,najy ce y cne.neneM: 

yTBpl)HBaH,y MorynHOCTH rrpHMeHe yrrpaB.JI,aH:,a BHpTyeJIHHM THM0BHMa y pa3Bojy 
ITaMeTHHX 0Kpy)KeH,a; 

rrperne,uy H aHaJIH3H KapaKTepHCTHKa Dev Ops rrpHCTyrra yrrpaB.JI,aH, y BHpryeJIHHM 
THM0BliMa; 

nperne,uy 11 aHanH3H SAFe arHJIHor 0KBHpa H3 nepcneKTHBe yrrpaBJI,aiba BHpTyenHHM 
THM0BHMa; 

rrperne,uy H aHaJIH3H TeXHOJIOrHja H cepBHCa 3a II0JlPIIIKY pa,n:y BlipTyeJIHHX THM0Ba; 
pa3Bojy MeTO,ll0.TI0IIIKHX IT0CTYIIaKa 3a CHCTeMaTH3au;ajy H o6pa,ny rro,n:aTaKa .no6ajeHHX 
rryTeM rrpHMeHe M0,UeJia yrrpaBJhaH,a yrrpaB.JI,aH,a BHpTyeJIHHM THM0BHMa y pa3Bojy 
naMeTHHX oKpy)I(eH,a 3acH0BaHoM Ha DevOps npHcTyrry y SAFe arnnHoM 0KBHpy; 

.[ij)yrnTBeHH .n:onpHH0CH pe3yJITaTa HCTpa)I(HBaJba 0,n:H0Ce ce Ha MorynHOCT pernaBfilha pa3JIB"l!HTHX 
APYlIITBeHHX rrpo6neMa, o.u KOjHX cy HajBa)KHHjH: 

pe3yJITaTH HCTpa)KHBaH,a he ,n:aTH ,norrpHH0C Ha II0.JI,Y pa3BOja CHCTeMa IIaMeTHHX 
oKpy)KeH>a; 

pe3yJITaTH HCTpa)I(HBfilba Tpe6a )la yKa)Ky Ha H0Ba HCTpa)KHBfflfKa ITHTaH,a 113 o6nacTH 
yrrpaB.JI,aJba BHpTyenHHM THM0BHMa y IlaMeTHHM 0Kpy)l(eH:,HMa; 
pe3yJITaTH HCTpa)KHBfilha .n:onpHttene yHanpel)eihy o6pa3oBHor npoueca y o6nacTHMa 
pa3BOja naMeTHHX 0Kpy)KeH,a H pa3BOja CO<pTBepa; 

pe3yJITaTH HCTpa)KHBaH,a MOhH he .n:a ce IIpHMeHe 3a YHaIIpel)eH,e pa,ua BHpTyeJIHHX 
THMOBa, Hap0"tlHTO y npe.n;y3eD.HMa KOja ce 6aBe pa3BOjeM IlaMeTHHX 0Kpy)Keiba H pa3BojeM 
CO<pTBepa; 

pe3yJITaTH HCTpa)KHBaH:,a .uorrpHHehe yHanpeljeJby KBaJJHTern pa,ua o.n: Kyhe. 

C o6311poM Ha aKryeJIH0CT TeMe H lJHH>eHHUY ,na je HMIT.TieMeHTauHja arHJIHHX MeTO,uonornja CBe 
BHrne rrperr03HaTa Kao cacraBHH eneMeHT caBpeMeHor rrocnoBH0r rrpoueca, MorynHOCTH rrpHMeHe 
pe3ymarn HCTpruKHBaH,a cy BeJIHKe. Mo,nen KOjH 6y,ne npe)lCTaB.JI,eH y HCTpa)KHBaH>y ,tieqrn:HHCahe 
je.n;aH npaBau; pa3Boja ynpaBJhaH.a BHpTyeJIHHM THM0BHMa y pa3Bojy naMeTHHX 0Kpy)KeJba. 
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6. Il.JIAH HCTPA)KffBAlhA H CTPYKTYPA PA,ll,A 

AHaJ1113a 
nocrojeher CTaJba H 

1. .n.oca.n.aw1Mrx 
pe3ynrarn 
11crpruKHBafua 

2. 

Pa.3soj Mo.n:ena 
ynpasJbal::ba 
BHpTyeJIHHM 
THMOBHMa y 
pa.3Bojy naMeTHl1X 
OKpy)l(efua 

3aAaTaK 
- ITpHKyllJbalbe HH(pOpMauuja H 

amlJIH3a nocrojetier cTalba, Kao H 
)],oca)],amlh11x pe3ynrara 
HCTproKHBalba y pa:3Bojy H 

HMilJleMeHTaUHjH ynpaBJbafua 
BHpTyeJIHHM THMOBHMa y pa.3Bojy 
naMeTH11X OKpy)l(elba. 

- C11creMan13au11ja nocrojehux MO)],eJia 
ynpasJbalba BHpTyeJIHHM THMOBHMa y 
pa.3sojy naMenrnx oKpy)l(elba. 

- Mo.D,eJioBaH,e apXH'feKType c11creMa 
_ Mo.n.enosalbe ttHcppacrpyKType 

CHCTeMa 
_ Mo.D,enosalhe HHTerpaUHje 

Mttcj>pacTpYKTyPe ca cepBHCHMa 3a 
Kona6opaUHjy 

_ Mo.D,enosaH,e opraHH3aUHje 3a 

rrpHMetty SAFe 0KB11pa 11 DevOps 
npttczyna 

Y cnocrasJbal::be _ Kott<)mrypHcafue umppacrpyKType 
MO.n.ena ynpaBJbafua _ KompttrypHca!he cocprBepa 

BHpTyeJIHHM - TeCTHpa!he KpettpaHe 3
. THMOBHMa Y HHcppacTpYKType . 

pa.3sojy naMeTHHX _ Tecrnpalbe Kpettpatte opr amnau11Je 
OKpy)l(el::ba 

4. IlpHMetta Mo,nen.a 

_ Tecrttpal:be H HMnneMeHTaUHJa 
pa.3BHjeHor MO)].ena y o6pa.30BHOM 
OKpy)l(elhy 

- AHam13a pe3ynrara npHMeHe H 
KopeKTHBHe Mepe 

- AHanH3a npe)],HOCTH H He)],OCTaTaKa 
npe.n:no)l(ettor pemelha 

_ Ilpe,11.nor 6y.n.yher HCTp~Bal:ba 

_ Ilperpa)l(11Bali>e Hayqtte 
nHTepazype 

_ Ilperpa)l(~fBal::be HH.D.eKCHHX 6a.3a 
no.n:ara1<a 

_ ITperp~BaH>e crpy'<itte 
JIHTepazype 

_ Ilperpa)l(HBalhe IfHrepHeT 
ca.D,p)l(aja 

_ CTyAHje CJIYliaja 

_ Mero.ue npojeKTosaH>a 
nocnoBHHX npou.eca 

_ Mero.D,e npojeKTOBal::ba 

HHcppacrpyKzype Mo,nena 
_ .l{11jarpaM TOKa IlO)].aTaKa 
- .l{ttjarpaM aKTHBHOCTH 
- ArHJIHe Mero.ne ynpasJbalha, 

SAFe 
- DevOps npHHl..lHilH, npaKce H 

cMepmtue 
_ OpenProject 
- Mattermost 
- Moodie 
_ BigBlueButton 
- Git 
- Wiki 
_ JoTreXHonomje 

_ EKcnepHMeHT . 
_ Bep11cp11Kau11ja H BaJIH)].aQHJa 
_ CTaTHCTH'<iKe Mero.ne 
- AHam13a ~ywTBeHHX Mpe)l(a 

(eHr. Social network analysis, 
SNA) 

_ KoMnapaTHBHa attaJ1113a 

- AttaJJma 
- CHHTe3a 

MECEU: 
<l>A3A I II III IV V VI VII VIII L-----;;----.---;;----r-Tn:--rnr1",G~-rvriT vrulnrxflxx7 ~xfir:--r-xxrrrr= 

2 

3 

4 

5 
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OKBHpHo, CTPYKTYPY ,ll0KT0pCKe ,llHCepTal.lJije calffiH,aBaJia 6H cne.uena rrornaBJba: 

1 YBO,[{ 
1.1 ,[(eqmHHCaH,e rrpe.uMeTa HCTpa)KHBaH,a 
1.2 I(HJbeBH HCTpa)KHBaH,a 
1.3 ITona:me XHII0Te3e 
1.4 MeTO)le HCTpa)KHBaH,a 

2 ITAMETHA OKPY)KEil>A 
2.1 ITojaM H .ueq>HHifQHja 
2.2 TaKCOHOM.Hja IIaMeTHHX 0Kpy)KeH,a 
2.3 IoT y rraMeTHHM 0Kpy)KeH,HMa 

3 BHPTYEJ1Hl1 THMOBH 
3.1 ITojaM H .n;eq>HHHQHja 
3 .2 OpraHH30BaH,e H ynpaBJbafbe BHpTyeJIHHM THM0BHMa 3aCH0BaH0 Ha arHJIH0M 0KBHpy 
3.3 SAFe 0KBHp 3a cKanHpaH,e arnJIHHX rrpHHQHna 
3.4 DevOps npHCTyn ynpaBJbaH>y BHpTyeJIHHM THM0BHMa 
3.5 Ana.TH 3a KOMYHHKaQHjy, capa,[{H,y H yrrpaBJbaH>e BHpTyeJIHHM THM0BHMa 

4 MO,[J;EJ1HPAil>E CHCTEMA 3A YITP ABJbAil>E BHPTYEJIHHM THMOBHMA Y 
PA3BOJY ITAMETHHX OKPY)KEihA 

4.1 AHarrH3a IIOCTOjenHX M0)lena 
4.2 Mo)lennpaH>e apxHTeKType cHcTeMa 
4.3 Mo)leJIOBaffie HT HHq>pacrpyKType CHCTeMa 
4.4 Mo)lenoBafue oprattmau:nje 3a rrpm.1eHy SAFe 0KBHpa H HMnneMeHTaU:HJY DevOps 
IIpHCTyrra 

4.5 Mo.n;enoBafue coq>TBepcKe apxHTeKType 3a eBanyaI(l{jy H npanefue pa.ua BHpTyenHHx 
THMOBa 

4.6 HH,l:lHKaTOpH nepq>OpMaHCH BHpTyeJIHHX THM0Ba 
5 ITPHMEHA PA3BHJEHOf MO,[J;EJ1A 

5.1 ITnaHHpaH>e H peanH3aQHja HCTpa)KHBaH>a 
5 .2 Onttc eKcrrepHMeHTa 
5.3 AHaJIH3a II0CTHfHYTHX pe3yJITaTa 
5.4 ,[(HCKYCHja 

6 HAyqHH H CTPyqHli )].OITPHHOC 
7 EY,[J;Yn.A HCTPA)KHBAil>A 
8 3AKJb~AK 
9 PE<l>EPEHTHA JIHTEPA TYPA 

7. 3AKJhYlJAK If IIPE,UJIOr 

H3 H3JI0)KeHor ce M0)Ke 3aKJb~HTH .ua KaH,[(H,llaT JeJieHa MHxajJIOBHn-MHJTHhem1n, MaCT. HH)K. 
HCITytt,aBa CBe ycnoBe rrpe,nBHljeHe 3aKOHOM 0 BHC0K0M o6pa30BaH,y 3a O)l06peH,e H3pa,ne 
)l0KT0pCKe )lHCepTaU:Hje II0,ll HaCJI0B0M ,,Mo.uen yrrpaBJba:H>a BHpTyeJIHHM THM0BHMa y pa3BOjy 
IIaMeTHHX OKpy)Kett,a". 

Jenetta .MHxajnoBH1i-MmmneBHn noce)lyje Heonxo.l(Ha 3Hatt,a H3 HHcpopMau:nomrx CHCTeMa, 
HHTepHeTa HHTeJmreHTHHX ypeljaja, opraHH3aQH0H0r II0HaIIIaH,a H eneKTp0HCK0r II0CJI0BaH,a 3a 
ycrremaH pa,n Ha )lOKTOpCKOj )l.HCepTar.{HjH. 
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TeMa rrp1ma.na y)KOj HayqHOj o6nacTH EneKTpOHCKO nocnOBaFbe, MYJITWIHCD.MIImmapHa je H 
aKTyenHa. ,[(ofo1jeHH pe3ynTaTH pa3BHjeHor Mo.[\eJia yrrpaBJbaFba BHpTyeJIHHM THMOBHMa y pa3Bojy 
naMeTHID< oKpy)Kefba Mory ,l:\a .z:\OIIp1rnecy ,l:\eq>IIBHcaH>y H npHMeHH je,nHor rrpaaua yrrpaBJbaFba 
BHpzyemrnM THMOBHMa y pa3BOjy IIaMeTHHX OKpy)KeH>a. 

Ha OCHOBY caera HaBe,l:\eHor, KOMHcnja rrpe,l:\na)Ke HacTaBHO-HayqHOM aeliy .[\a rrpmrnaTH 
npe,L\IlO)KeHy TeM)' H O,l:\06pB H3pa,J;y rrpHjaBJbeHe ,llOKTOpCKe ,llHCepTaUHje. 3a MeHTOpa ,llOKTopcKe 
.nHcepTaa.aje rrpe.un~e ce .up 3opHD,a Bor.nattoBHli, saHpe,D.HH npoqiecop <I>aKymeTa 
opraHH3auHOHHX HaYKa, YHHBep3HTeTa y Eeorpa,ny. 

Eeorpa.n, /'1. 4:>. un.o 
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lJJIAHOBH KOMI1Cl1JE: 

~ 7 
.np 3opHua Bor,naHoBHli, BaHpe.D.HH rrpoqiecop 

<l>aKynTeTa opraHH3aI.J;HOHHX HayKa, /fcep,u=ra y Eeorpa,zy 

~ C?'< 
,np no)KH,Uap Pa,neHKOBHn, pe,noBHH rrpoqiecop 

<l>aKynTern oprattH3au;HOHHX HaYKa, 

lJj~~ 
' 

.z:i;p Carrra fla3apeBHli, Battpe)l1m rrpoqiecop 
<l>aKynTeTa opraHH3au;HOHHX HaYKa, 

Ymmep3HTeTa y Eeorpa.ny 

JJ:p Maatta KoaaqeBHli, aattpe.D;HH rrpoqiecop 
<l>aKynTeTa opraHH3filUIOHHX HaYKa 

YH1rnep3HTeTa y Eeorpan:y 

[/ 

.up MHnHI.J;a JaHKOBHil, )lOI.J;eHT 
EneKTpoTeXHWIKor q>aKynTeTa 

YHnaep3HTeTa y Eeorpa;iy 




