
YHlIBEP3lITET Y liEOrP A,IJ;Y 
<l>aKyJneT oprauu3au11ou11x uayKa 

HACTABHO-HAYqHOM BEnY 

Ilpe;:uueT: TTo,no6HocT TeMe 11 KaH,n11.uaTa 3opnue .IJ:o.neBcKe 3a 113pa.uy .uoKTopcKe 
.n11cepTau11je 

O,nnyKOM 05-01 6p. 3/66-8 OJJ. 26.08.2020. ro,n1'1He, 11MeHOB3HH CMO 3a 4Jl3HOBe KOMl1CHje 

3a oueHy no,n.06HOCT11 TeMe 11 KaH,n.11,n.arn 3opuue .IJ:o.neBcKe 3a 113pa.uy ,noKTopcKe m1cepTaUHje 

H H3Y4He 33CHOB3HOCTl1 TeMe: 

,,<l>ep paurupalbe KOJJ. l\leTOJJ.a BnmeKpinepujyMcKe auamne". 

Ha OCHOBY MaTepttjana npHJlO)KeHor Y3 3axTeB KaH,n11,naTa, KOMHCHja nO,UHOCl1 cne,n.etrn 

PE<l>EPAT 

1.1. Euo2parpc1a1 noom1u 

3opnua .IJ:o.neBcKa je poijeHa I 0. anpHna 1989. ro,n.HHe y TiaHYesy. OcHOBHY wKony 

3aspumnaje Kao ijaK reHepauHje 11 Kao Hoc11nau JJ.HnnoMe ,,ByK Kapa1.mn". f"11MHaJ11jy ,,Yporn 

Tipe,n.1-1n" y OaHYesy, CMep np1-1po.uHo-MaTeMaT11YKH, 3asprn11naje ca Hajs11wHM ycnexoM, Kao 

HOCHnau .UHnnoMe ,,ByK Kapau11n". 

ct>aKymeT opraHH3aUHOHHX HayKa y Eeorpa.uy cry,n.11pana je y nepHo,n.y o,n. 2009 - 20 I 3. 

ro,D.HHe, MO.!J.YJl YnpaBJba1-1>e KBMHTeTOM. ,[t;HnJ10M11pana je y OKT06py 2013. ro,nHHe ca 

npoceYHOM oueHoM 9, 16 (,n.eseT H 16/ 100), o,n.6paHHBWH ,n.11nnoMCKH pa,n., 411jH je Hacnos 

,,Ynora HHOBau11ja y CHCTeMy MeHauMeHTa KBMJ,ITeTa H3 yrna TeOpHje KOMnJ1eKCHOCn1", ca 

oueHoM 10. 

MacTep cTy,n.Hje je 3aspwHna Ha ct>aKynTeTy opram13au110HHX HayKa, Mo,n.yn Ynpa0Jba1-1>e 

npojeKTHMa 11 HHBeCTHUHjaMa, ca npoce4HOM oueHOM 9, 71 (,n.eseT 11 71/ I 00). MacTep Te3y' 

411jH je Hacnos ,,Ynpa0Jba1-1>e HHOB3U110Hl1M npojeKTHMa y ycnOBHMa KOMnJ1eKCHOCT11", 

o,n.6pamina je y HOBeM6py 2014. ro,n11He ca oueHoM I 0. 

3op11ua noce.uyje pa.UHO HCKYCTBO y Tpaja1-1,y O)l HeKOJlHKO ro,n.HHa. Tiocne 33BpweHHX 

MacTep cry,nHja, pa,n11naje y HeKonHKO np11BaTHHX qmpM11 y Eeorpa.!l,y. O,n. Maja 2018. ro,n.1rne, 

3anocneHaje y l1cTpa)KHBa4KO-p33BOjHOM HHCTHTYTY nona .u.o.o (y ,n.aJbeM TeKcTy l1HcTHTYT), 

r.ue je y noYeTKY 6HJla aHr3)KOBaHa Kao CTpy<IHH capa,nHHK, a 33THM je 0.!lJlYKOM .UOHeTOM 0)], 

CTpaHe CTpy4HOr opraHa vfHCn!TyTa CTeKJla HCTp3)KH834KO 3Ba1-1>e - ucmpa:JJCU6Q'I. 

npunpaeHuK. Y nepHo.uy o.n OKTo6pa 2018. romrne .n.o .n.eueM6pa 2019. ro.n.HHe, 6Hna je 



y4ecH11K npojeKTa M11H11cTapcrna npocseTe, HayKe H TeXH0JJ0WK0r pa:rnoja Peny6JJHKe 

Cpfo1je, TP 35023 - ,,Pa:rnoj ypetJaja 3a TpeH1rnr mrnoTa 11 )lHHarvrn4KY c11Mynauv1jy JJeTa 

MonepHHX 6op6eHHX aBH0Ha H TO TpooCHe ueHTpv1cpyre H 4ernopooCHor ypetJaja 3a npocTOpHy 

)le30pHjeHTaUHjy mrnoTa" . 3opv1ua je CBOj noje)lHOCTaBJbeHH po6oTH30BaHH i\l0)leJI Tp00CHe 

ueHTpHcpyre 3a TpeHHHr m1J10Ta, H3pal)eH no y3opy Ha npojeKTHe HaupTe, npe.ncTaBHJla Hcnpen 

vlHCTHTyTa Ha CajMy TeXHHKe 2019. fOJlHHe. 

,UoKTopcKe aKa)leMcKe cTy.n11je 3op11uaje ym1cana y oKTo6py 2018. ron11He Ha <DaKymeTy 

opraHH3aUH0HHX Hay Ka, Ha CTY ,UHjCKOM nporpaMy 11HcpopMaUHOHl1 CHCTei\111 H KBaHTHTaHIBHH 

MeHaUi\leHT - H360pHO no.upyi-1je KBaHTHTaTHBHH i\leHal,JMeHT. TpeHyTHO j e y<1eCHHK npojeKTa 

ONR - N62909-19- l-2008 - Aggregating computational algorithms and human decision­

making preferences in multi-agent settings. Osaj npojeKaT KaHuenap11ja 3a noMopcKa 

HCTpa)lmBa1-1:,a (U.S. Office of Naval Research) peanv13yje y capaJll-bH ca <DaKynTeTOM 

opraHH3aUH0HHX HayKa. 

3opv1ua aKTHBH0 LJHTa, m1we H fOB0pH Ha eHrneCK0M je3HKy. Hanpe,UH0 003Haje 11 

K0pHCTH MS Office anaTe. AKTHBHO K0pHcT11 H npowv1pyje 3Hal-ba y nporpaMCK0M je3HKY 

Python. TToce.uyje B03a'lKY JJ,03B0JJY ,.6·' KaTeropv1je. 

1.2. Cmel./eHO 1-lCl}''lHO- UCmpa;JICUBal./KO l/CK)ICIJ16O 

T0K0M JJ,0CaJJ,aWl-bHX CTY .D.Hja, no<feBWH 0.!l OKT06pa 20 I 8. fOJlHHe, 3op11ua je 00Jl0)KH.fJa 

cae v1cnv1Te npe.n.a11l)eHe CTym1jcKHl\1 nporpaMoM ca npoce4H0M oueH0M 10 (neceT). Cm1caK 

rI0Jl0)KeHHX HCnHTa Ha .!l0KT0pCKHM aKa,llei\lCKHM CTy.u11jaMa np11Ka3aH j e y rn6en11 I. 

6p. H a3HB npe,!],MeTa Tvin npem,1ern ESPB OueHa 

1 HayKa o i\leHa1,1MeHTY o6ase3aH npe)li\leT 10 10 

2 OJlJIY'lHBal-be - ona6patta nornaBJba o6aBe3aH npenMeT 10 10 

3 CrnTHCTHKa y MeHa1,1MeHTY o6aBe3aH npe,nl\1eT 10 10 

4 TTocnostta HHTem1rettuHja - O)la6patta H360pHH npe)lMeT 10 10 

nornaBJba 

5 MynrnMenv1janHe KOMYHHKauv1je - H360pH11 npe,nMeT 10 10 

o.n.a6patta nornaaJba 

6 CTpaTeWKO ynpaBJbal-be npojeKTHMa H360pHH npenMeT 10 10 

7 Mynnrnap11jam10Ha attanvna 11360pHH npe.nMeT IO 10 

8 MawHHCKO y'lel-be - o)la6pa1-1a nornaBJba H360pHH npe.nMeT 10 10 

9 OTKpHBal-be 3aK0HHT0CTH y 6a3aMa H360pHH npe.nMeT 10 10 

no.naTaKa 

KaH,UH,llaTKHl-ba je o.n6pam1J1a npHCTynHH pa.u 22.09.2020. fO.!lHHe rI0.!l Ha311B0M ,,<Dep 

paHrnpal-be K0.!l MeTOna BHWeKpHTepv1jyi\1CKe aHaJJH3e" H ocrnapHna 30 ESPB 60.nosa. 3opv1ua 

je .!l0 ca.na Ha .noKTopcKHM aKa.neMCKHi\l cTy,uv1jaMa yKyntto ocrnapv1na 120 ESPB 60.nosa ca 

npocelJH0!\1 oueH0M I 0. 
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TpeHyTHa KaTeropi,ija HcTpa)KHBa4K0r 3Batt,a KaH,D,H,D,arn je ucmpa:J1Cu6a'I- npunpa6HUK. 
3opHua je ayTOplKoayTOp BHWe pa,D,0Ba, )].0 0B0r TpeHyTKa o6jaBJbeHHX y MeljyHapO.ll.HHM H 
.UOManHM 4aconHrnMa ( I pa.ll. KaTerop1-1je M22, l pa.u KaTerop1-1je M5 l , 3 pa.ua KaTeropHje M52, 
I pa)]. KaTerop1-1je M53), Kao ~I y 360pHHUHMa pa.uoBa ca MeljyHapO.ll.HHX 11 ,ll,OMan1-1x ttay4HHX 
cKynoBa ( I pa.u KaTeropHje M3 l , 6 pa.ll.0Ba KaTeropHje M33, l pa.ll. KaTeropHje M34, 2 pa.ua 
KaTeropHje M63 ). 

► Pa.aOBH o6jaBJbeHH y 4aC0nHCHMa: 

• M22: Mihic, M. M., Dodevska, Z. A., Todorovic, M. L., Obradovic, V. L. , & Petrovic, 
D. C. (20 18). Reducing risks in energy innovation projects: Complexity theory 
perspective. Sustainability, 10(9), 2968. DOI: I 0.3390/su I 009-,968, IF(2018) = 2.592, 
ISSN 2071- 1050. 

• MSl: Dodevska, Z. A., Kvrgic, V. M., Mihic, M. M., & Delibasic, 8. V. (2019). The 
concept and application of simplified robotic models. Serbian Journal of Electrical 
Engineering, 16(3), 419-437. UDC: 007.52:004.4. DOI: I 0.-,298/SJEE I 903-t 19D, 
IF(2018) = 0.480, ISSN 1451-4869, eISSN 2217-7 l 83 

• M52: Dodevska, Z. A. (2019). Computational Social Choice and challenges of voting 
in multi-agent systems. Tehnika, 74(5), 724-730. UDC: 005.311.6:004, DOI: 
10.5937/tehnikal 905724D, ISSN 0040-2176, elSSN 2560-3086 (Menadzment = ISSN 
1450-9911) 

• M52: Dodevska, Z. A., & Mihic, M. M.(20 18). Augmented Reality and Vi1iual Reality 
Technologies in Project Management: What Can We Expect. European Project 
Management Journal, 8, 17-24. DOI: I 0.18-t85/epmj.7018.8.1.3, ISSN 2560-496 1. 

• M52: Dodevska, Z. A., Kvrgic, V., & Stavljanin, V. (2018). Augmented Reality and 
Internet of Th ings-Implementation in Projects by Using Simplified Robotic Models. 
European Project Management Journal, 8(2), 27-35. DOI: I 0.18485/epmj.?0 18.8.?.4, 
ISSN 2560-496 1. 

• M53: Mihic, M., Dodevska, Z. (2015). Innovation Project Management between the 
Newtonian Paradigm and the Complexity Paradigm, Serbian Proj ect Management 
Journal, 5(1), 10-17, ISSN 2217-7256. 

► HaV4HH CKVn0BH: 

• M31: Dodevska, Z., & Putnik, G. (20 18). A Young Researcher's View of Augmented 
Reality Based on Quantitative Analysis of Articles at Google Scholar in the Last 30 
Years. In Proceedings of the 7th International Symposium on Industrial Engineering­

SIE (pp. 259-263), Spasojevic-Brkic, Y., Misita, M., Milanovic, D. D., Eds., Industrial 
Engineering Depa1iment, Faculty of Mechanical Engineering, University of Belgrade, 
Serbia & Steinbeis Advanced Risk Technologies, Stuttgart, Germany & Innovation 
Centre of the Faculty of Mechanical Engineering, University of Belgrade, Belgrade, 
Serbia, 27 - 28 September 2018, ISBN 978-86-7083-981-6. 

• M33: Dodevska, Z. A., Delibasic, 8., Radovanovic, S. (2020). Decision making with 
fair ranking. In Proceedings of the XVII International Symposium SymOrg 2020: 
Business and Artificial Intelligence - draft version (pp. 278-282), Starcevic, D., 
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Marinkovic, S., Eds., University of Belgrade, Faculty of Organ izational Sciences. 
Belgrade. Serbia, 7- 9 September 2020 (Online). 

• M33: Dodevska, Z. A., Kovacevic, A .. Vukicevic, M .. & De libasic, B. (2020). Two 
Sides of Collective Decision Making- Votes from Crowd and Knowledge from Experts. 

In Decision Support Systems X Cognitive Decision Support Systems and Technologies 
(pp. 3-14), Moreno-Jimenez J. , Linden I. , Dargam F., Jayawickrama U., Eds., 
International Conference on Decision Support System Technology - ICDSST 2020. 

Lecture Notes in Bus iness Information Processing, vol 384. Springer, Cham; Zaragoza, 
Spain, 27-29 May 2020, DOI: I 0.1007 978-3-030--+67 2-t-6 I, Print ISBN 978-3-030-

46223-9, Online ISBN 978-3-030-46224-6 

• M33: Dodevska, Z. A., Vujosevic, M. B .. & Delibasic, B. V. Multi-criteria dec ision­
making for robot se lection based on cross-entropy. In Proceedings of the XLVI 

International Symposium on Operational Research - SYM-OP-IS 2019 (pp. 789-794), 

Martic, M., Makajic-N ikolic, D., Savic, G .. Eds., Faculty of Organ izational Sciences 
(executive organizer), Kladovo, Serbia. 15 - 18 September 20 19, ISBN: 978-86-7680-

363-7 

• M33: Dodevska, Z. A. Augmented Reality in Manufacturing and Education. In 
Proceedings of the 51st International October Conference on Mining and Metallurgy­
IOC 2019 (pp. 335 - 338), University of Belgrade, Technical Faculty in Bor & Mining 
and Metallurgy [nstitute Bor, Mladenovic, S., Mal uckov, C., Eds., Bor Lake, Serbia, 16 
- 19 October 20 19, ISBN 978-86-6305-101-0. 

• M33: Doclevska, Z. A., Mihic, M. M. , & Manasijevic, S. (2018). The Role of 
Augmented Reality in Defensive Activ it ies. In Proceedings of the 8th International 

Scientific Conference on Defensive Technologies OTEH (pp. 590-593), Lisov, M., Ed., 
Mi litary Technical Institute, Belgrade. Serbia, 11-12 October 2018, ISBN 978-

8681 123-88-1. 

• M33: Dodevska, Z., Mihic, M. (201 4). Theory of Complex ity and Innovation Projects. 
In Proceedings of the X IV International Symposium SymOrg 2014: New Business 
},;Jodels and Sustainable Competitiveness (pp. 1460-1468), Markovic, A., Ba1jaktarovic 
Rakocev ic, S., Eds. , University of Belgrade, Faculty of Organizational Sciences, 

Zlat ibor, Serbia, 6-10 June 20 14, ISBN 978-86-7680-295-l. 
• M34: Dodevska, Z., Kvrg ic, Y., Mihic, M. (20 19). The Strategy of Building and Using 

Simplified Robotic Models in Engineering Projects. [n Proceedings of the 6th 

International Conference on Electrical. Electronic and Computing Engineering -
IcETRA N 2019 (p. 1084), Petrovic, D., Main Ed .. Vukosavic, S., Loncar, B., Eds., 
ETRAN Society, Be lgrade, Academic Mind, Belgrade, Young Researcher's Paper 
Awards, Si lver Lake, Serbia, 3-6 June 20 19, ISBN 978-86-7466-785-9. 

• M63: Dodevska, Z. (2019). Altmetrics: Onl ine Attention Score of Paper. In 
Proceedings of the XII Conference of Business and Science SPIN '19: Lean 

Transformation and Digitali::ation of Serbian Industry (pp. 410 - 417), Slovic, D., 
Stojanovic, D. , Eds., Un iversity of Belgrade, Faculty of Organizational Sciences, 
Belgrade. Serbia, 7 - 8. November 2019. ISBN 978-86-7680-365-l. 

• M63: ,LJ:o~eBcKa, 3., n ypHti , M. (20 13). Ynora HHOBa1..u,1ja y CHCTeMy MeHauMeHTa 
1rnam1TeTa ca acneKTa TeopHje KOMnJJeKCHOCTH, 36opHU'- paooea IX C,-yn npuepeo11u,-a 

u Hay,1Hm:a CflHH 2013: Hoea w1oycmp1u·a.1U3azJtl}a. peuHJ1Cel-bepuH2 u o0pJJCueocm 
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(cTp. 351 - 358), Ype.u. fleBH JaKwHn, M., nel.fHn-U:BeTKOBHn, .LL Ymrnep3HTeT y 

Eeorpa,!J,y, <DaKyJJTeT opraHH33UHOHHX Hay Ka; U:eHTap 3a onepaUHOHH MeHauMeHT, 

ITpwspe.uHa KOMopa Cp6wje, Eeorpa.u, 5--6. HOBeM6ap 20 l3, ISBN 978-86-7680-288-3. 

HayYHO-HCTpa)!(HBal.fKH npoj eKTH y KOjHl'vla KaH,UH,UaTKlH-ba yyecrnyje/ je yYeCTBOBao: 

• ONR - N62909- l 9- l-2008 - Aggregating computational algorithms and human 
decision-making preferences in multi-agent settings, KaHuenapwja 3a noMopcKa 

HCTpa)!(HBaf-ba (US Office of Naval Research) y capa,Uf-bH ca Cl>aKymeTOM 

opraHH3al..(110Hl1X HayKa; 

• TP 35023 - ,,Pa3Boj y peljaja 3a Tpemrnr n11norn H ,n11HaMHYKY c11Mynau11jy nern 
Mo,n.epH11x 6op6em1x aB110Ha 11 To TpoocHe ueHTpwcpyre H YernopoocHor ypeljaja 3a 

npOCTOpHy ,n.e3opwjeHTau11j y nHJlOTa", MHHHCTapCTBO npocBeTe, HayKe 11 

TexHonowKor proBoja Peny6nwKe Cp6Hje. 

1.3. Oi1e1ta nooo61-10C/11U KQH0U0ama 3apao HQ npeollOJ/CeT-LOj me.\lu 

Y3HMajyntt y 063Hp .uoca.uawf-be o6pa30Ballie, OCTBapeHe HayYHO-HCTpa)KHBal.fKe 

pe3ynrnTe, yyewha Ha ttayYHO-HCTpa)!(HBaYKHM npoj eKTttMa, pa,n. y HHCTHTYTY, noce,noBaf-be 

HCTpa)l<HBal.fKOr 3Ballia, Kao 11 nOKa3aHy l\lOTl1BHCaHOCT I{ 3Haf-be Ha o,n.6paHH npHCTy nHor pa,n.a, 

a YHja j e TeMa y cKna,ny ca aKryenHHM y yewheM Ha npojeKry ON R - N62909-l 9-1-2008, 
3aKJby YyjeMo .ua cy cTeYeHtt o.uroBapaj yn11 ycnoBH H .ua j e 3opttua ,n:o.ueBcKa npHnpeMJbeHa 11 

KBaJJHq>HKOBaHa KaHJJ,H,UaTKl1f-ba 3a H3pa.uy ,UOKTOpCKe .u11ceprnu11je Ha TeMy ,,<l>ep paurupalbe 

KOA MeTO)J,a BHWeKpHTepujyMcKe anamne". 

2. IlpeAMeT II U.HJh 11cTpa,imsalba 

PaHrnpatt,e Kao OCHOBa 3a O.UJlYYHBaf-be O H36opy no6e,UHHl.fKe aJJTepHaTHBe (HJlH BHWe 

no6e,UHHl.fKHX aJJTepHaTHBa) ca Haj60JbHM paHroM, npe,UCTaBJba Bpno O,UrGBOpHy .upy wrneHy 
aKTHBH0CT. Ynpaso H3 pa3nora WT0 noje,UHOCTaBJbyje HHq>OpMauwje 3a ,U0H0UJellie O.UJlyKa 

[27] , OHO HMa l.feCTY y noTpe6y. O6jeKTH paHrnpaf-ba (Tj. aJJTepHaTHBe) Mory 611TH 
YHl1Bep3HTeTH [24, 14, 15,], HCTpa)KHBal.fH (noje,UHHal.fHO, J,I y THMOBHMa) [39], KaH,UH,UaTH 3a 

nocao [17], HHTepHeT CTpaHHUe [2, 13], o6j eKTH 3a npenopyKy y nepC0HaJJH30BaHHM 

CHCTeMHMa npenopyKa [32], cnopTCKH THM0BH [ 40], npojeKTH [29] H npojeKTHH pH3HUH [ l 0], 
HTA; .UOK cy KpHTepwjyMH 3a paHrnpaf-be HajYewne BHUJeCTPYKH. 

AKTep11 y npouecy paHrnpaf-ba (oHH KOjH HCKa3yjy npecj)epeHu11je y o.uHocy Ha 

nocMaTpaHe aJJTepHaTHBe) Mory 6HTH rnacaYH KOjH noj e,UHH3l.fHO paHrnpajy aJJTepHaTHBe, 6e3 

06pa3narafha HHJJ.HBH,nyanm1x KpHTepnjyMa, Monrna HJJH pa3nora 3a paHrnpaf-be. Arperau11ja 

noje,UHHal.fHHX rnacosa (nopeTKa aJJTepHaTHBa, KOjH , y 3aBHCHOCHI o.u npas1-1na, M0)!(e 6HTl1 

nomyH) ce spww y cKna.uy ca o.upeljeHHM yHanpe.u yTBpljeHHM npaBHJl0M rnacaf-ba 3a H36op 
j e.uHor no6e,UHHKa (Hnp. Borda count, Condorcet) Hm1 s11we no6e,D,HHKa (Hnp. Chamberlin­
Courant). Cmll.fHO, HCm!TaHHUH Mory y o.upeljeHHM cnyyajeBHMa paHrnpaTH aJJTepHaTHBe y 

y nHTHHKY (Hnp. npoH3Bo,ne y online aHKeTH), HaKOH yera ce spww 36pajallie rnacosa Ha Mallie 
HJlH BHWe cj)opMaJJH30BaH tta<fHH. 
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y BHWeKpHTep11j yMCKOM 0,Il.Jly•-rnBal-by, eKcneprn H3 o6nacrn 11m1 .Il0H0CHOUH 0,IlJlyKa 

(.D:O) npoue.uya.rrno .uecpHHHWY KpHTepHjyMe (a noHeKa)l H HHBOe KpHTep11jyMa) y O)lHOCY Ha 

Koje ce Bpw~I paHrnpa1-be, penaTHBHY Ba)l(HOCT KpHTepv1jy Ma, Kao H OCTaJTe napaMeTpe 

noTpe6He 33 )lOHOWel-be o.unyKa. EKcnepn1 TaKOl)e C34Hl-baBajy CTPY4He KOMHCHje 33 npoueHy 

3.,7TepHaTHB3 no noje,UHHHM KpHTepHjyMHM3, 3 TeXHHKe 33 npoueHy Mory 6HTH pa3J1 H4HTe 

(Hnp. HHTepsjyH, TeCTHpa1-b3, Mepe!-ba). 

Bv1weKpHTepv1jyMCKO OJlJ1Y4HBal-be HMa 4eCTy npHrvleHy KaKO y JlHTepaTypu, TaKO H y 

np3KCH. Pa3nor je KOMnneKCHOCT )lOHOWel-ba O.UJ1YK8 y3pOKOBaH3 o6jeKTHBHHM nocrnjalheM 

BHWe KpHTepHjyMa KOjH ce MOpajy Y3CTH y ofoHp npHJTHKOI\I O,UJlYl.fHBal-ba. HeKe O)l 

no3Harnjv1x ycrnHOBJbeHHX Mern.na H3 ose o6nacrn cy [9, 41 ]: ELECTRE (cppaHu. Elimination 
Et Chaix Traduisant la REalite), PROi\lJETHEE (eHrn. Preference Ranking Organi::ation 
lvlETHod for Enrichment Evaluation), AHanHTH4KH xv1jepapx11jcKH npouec (eHrn. Analytic 
Hierarchy Process - AHP), TexHHKa 3a pe,uocne.u npv1op11TeTa npeM3 CJlHl.fHOcrn ca H,UeanHHM 

pewe l-beM ( eHrn. Technique for Order Preference by Similarity to Ideal Solution - TO PSIS), 
I1TeparnBHO KOMnpoMHCHO paHrnpal-be (I1KOP), H ,upyre. Mel)yTHM, ose KBaHTHTaTHBHe 

MeTo.ue, ~laKO noce.uyjy MHOro6pojHe npe.UHOCTH. ~IHHUHjanHO m1cy OCMHWJbeHe TaKO .ua 

Mam1pajy 11 pewasajy noTeHUHjanHH npo6neM JlHCKpHMHHauv1je noje)JJIHHX anTepHanrna y 

TOKY noCTynK3 paHrnpa!-ba. 

Bo.uenH ce HCnpaBHHM 3aKJbyclKOI\I .ua noje,UHOCTaBJbHBal-be CTBapHOCTH npoy3p0Kyje 

Heje.uHaKOCT [25], Ba)l(HO je H3)lBOjHTH .usa KpHTH4Ha MOMeHTa KO)l npoueca paHrnpa~ba y 

BWWeKpwTepH jyi\lCKOM 0.UJ1Y4HBal-by: 

1. YnpKOC nocrnjal-by MHOWTBa HH)lHBHJlYMHHX CBOjCTaBa (KapaKTepHCTHKa, aTpH6yrn) 

anTepHanrna, oHe ce npHJ1HKOM paHrnpa!-ba cso.ue Ha noci\taTpal-be caMo H3.UBojeHHX 

CBOjCTaBa, l.fHMe ce pe.uyKyje 6poj nOCl\laTpaHHX Kp1nepHjyMa 3a 0.IlJlYl.fHBal-be. 

2. y npoue.uypaMa BHWeKpHTepHj)'MCKe aHaJ1H3e (BKA), BHWCKpHTepHjyMCKH npo6neM 

ce CBO)lH Ha je.uHOKpHTepHjyi\tCKH [ 1 1 ], Ha OCHOBY '-!era ce )]O)leJbyje paHr 

anTepHan1BaMa. 

Ilpo6J1e:\'1 KOjH ce npe.una)l<e .ua 6y.ue pewasaH y HCTpa)l(HBal-by, o.uH001 ce Ha nocn13al-be 

cpep HJlH npaBH4HOr paHrnpa!-ba )' I\ICTO)]aMa BKA, O)lHOCHO nocnl3al-be cpep O)lJl)'Ka KOje 

npOH3HJ1a3e H3 MexaHH3aMa OBHX MeTO)la. TTpaBHl.fHOCT OB,Ue no.upa3yMeBa je)]HaK TpeTMaH 

HCTOpHjCKH )lHCKpHMHHHC3HHX rpyna )' O)lHOC)' 1-1a np1rn1rneroBaHe rpy ne, Koje pa3,UB3ja 

o.upel)em, ceH3HTHBHH aTpH6yT. OCHOB 33 Jl~ICKpHMHHaUHjy (Jl3KJ1e, ceH3HTHBHH aTpH6yT) 

i\l0)l(e 6HTH non, paca, CTHH4Ka np11na,UHOCT, penHrnjcKa npHn3,UHOCT, CTapocT, COUHjMIH-1 

CTaTyc, 3,UpaBCTBCHl-1 CTaTyc, MOHOnOJ1CK3 n03HUHja, HenOB0JbHa n04CTHa n03H UHja, 11 ,upyro. 

MornsauHja 3a HCTpa)l(HBal-be om,caHo y pa.uy HMa KopeHe y .npywTBeHHM HayKal\1a [33, 
44], aHTH,lHICKpHMHHaTOpHOM 3aKOI-IO)laBCTB)' 11 np1-1na.uajyn11M npaKCaMa [ 18]. TTyT .uo 

npm,,eHe )' TeOpHj H 0Jl.l)'4HBal-ba BO.UH npeK0 1-1ayKe O no,uaUHMa H i\laWHHCKOr )'l.fel-ba, r.ue je 

3a)KHBCJ10 Kp11TH4KO pa3MaTpa1-be npHCTpacHOCTH KOpHWflCHHX anropHTaMa (y3 .uecpHHHCal-be 

MeTpHKa 3a Mepe!-be ~IcTe), npe csera y norne,uy pe3ynT0B31-ba ca 6111-1apm1M 11cxo,uoM. HaHMe, 

HenpHBHnerosaHa 111111 JlHCKpHMH1-11-1ca1-1a rpy na 1-1aj4ewne 6ene)KH nowHje pe3ynTaTe ycne.u 

HCTOpHjCKe npHCTpaCH0CTH Koja je, 0CHM y Jb)'.UCK0M pa3MHWJbaH,y, TaKOlje npHC)'THa H y 

anropHTMHMa MaWHHCKOr Y4Cl-ba, KOjH HMajy TeH)lCHUHjy .ua )laJbC npo.uy6Jbyjy sen nocrnjenH 

HHBO npHCTpaCH0CTH. 

y BHWeKpHTCpHjyMCKOI\I 0,D.J1)'4HBal-by, KaH,D.H,D.aTH H3 ,D.HCKpHMHHHCaHe rpy ne Mory 611TH 

npenyTHO OWTeneHH npHJlHK0i\l ouetbHBaJ-ba )' 0)lHOC)' Ha 3a)laTe KpHTepujyMe (famo .na HX 

ouel-byje CTp)'4Ha KOMHCHja HJlH KOMnjyTepc1rn nporpaM 3aCH0B3H Ha M3WHHCK0M yl.fe!-by). 
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,Uo,AeJbHBal-be noetta MO)l(e 611TH ,Al1CKyTa6HJlHO y CMHCJlY yrnplj11Bal-ba HCKpeHOCTH 

ouel-bHBa4a (ottor KO KBaHTHQ)HKyje amepttaT11Be, ,uasajyl'iH HM o,upeljeH11 6poj noeHa no 

CBaKOM KpHTepHjyMy, Tj. ouett,yjyl'i11 HX Ha CKMH), noce6HO Ka,aa je pe•1 0 cy6jeKTHBHHM 

KpHTepHjyMHMa, KOjH Mory 6HTH ouel-bHBaHH 11 KBaJlHTaTHBHO . .ll:pyrn npo6JleM je MorynHOCT 

O,UBHjal-ba CTepeonm113au11je npHJlHKOM ouel-bHBal-ba. OCHM TOra, ,UHCKpHMHHHCaHHM 

(Mal-bHHCKHM) rpynaMaje 4eCTO ycne.n HCTOpHjcKe .UHCKpHMHHau11je OHeMoryl'ieHO ,Aa 6eJle)l(e 

BHCOKe pe3ynarnTe no noje,nHHHM KpHTepHjyMHMa. Y MaWHHCKOM y4ett,y, 4aK H Ka,na je 

caKpHBeHa HHQ)OpMaUHja O ceH311Tl1BHOM aTp116yTy y CKynOBHMa no.narnKa, Ha OCHOBY 

nose3aHHX HHq>OpMau11ja ( eHrn. proxy variables) je 4ecTO Moryl'ie 3aKJbY4HTH o np11na.nttocT11 

,UHCKpHMHHHCaHOj rpym1. 

TT0Tpe6m1 cy MexaHH3MH KOjH he 0Moryl'iasaT11 pewasal-be npo611eMa HaMepHe H 

HeHaMepHe np11cTpacH0CTH. HaKHa.UHH H cnopa.nwrnH cny4ajesH 11cnpaBJbal-ba paHroBa, 

Haj4ewne npBHX k aJlTepHaTHBa, KaKO 6H ce 33,D,OB0JbHJlH CTaH,nap,n,H 0 npHCYTH0CTH 

o.upeljeHHX 1\131-bHHa, He npe,n,cTaBJbajy CHCTeMCK0 HHTH npeBeHTHBH0 .nenoBal-be npOTHB 

,UHCKpHMHHauHje. TaKolje, Ta4HOCT paHrnpal-ba je 6~JTHa .UY)!( uene JlHCTe [27], noroT0B0 3a 

KaH,UH,UaTe KOjH ce Haljy ,,Hcno.u UpTe" , a KOjH cy K0HKYPHCaJlH 3a o.upeljeHa cpe.ucrna HJlH 

no311uHje. Osaj PM ce ynpaso 6as11 npo6neMOM cpep paHrnpal-ba y .uoMetty 

BHllleKpHTepHjyMCKOr O.UJlY4HBal-ba, y TpeHyTKY Ka.ua aHT11.UHCKp11MHHaT0pH11 npHcTym1 

nocrnjy cse 3Ha'-lajttHjH. 

2.1. llpeo.\lem 11cmpa:>1cuealba 

Ilpe.uMeT HCTp3)KllB3lh3 jecTe pa3BOj aHT11,U11CKp11MHHaT0pHHX MexaHH3aMa 3a 

Bpe,AHOBa~be H pattrnpal-be aJlTepHaTHBa no BHllle 3a.uan1x KpHTep11jyMa, Kao H 1-bHXOBO 

HHKOpnopupal-be y ycrnHOBJbeHHM MeTO,D,aMa BKA. flpe.usuljeHO je .ua CBH KopauH 
1-1cTpa.)!{HBal-ba 6y.uy Ko,n,HpaHH y nporpaMCKOM je3HKY Python. 

TpH THna MexaHH3aMa 61-11'ie pa3paljHBaHa y HCTplDKHBal-by. LI;HJb CBa TPH MexamI3Ma je 

HCTH, a TO je noCTH3al-be )l(eJbeHe Mepe 3a cpep paHrnpal-be, ,D,0K je pa3JlHKa y 1-bHXOBOM 

npHCTyny: 

• AHTH,UHCKpHMHHaTOpHH MexaHH3aM THna I - npe,UCTaBJba 6a3H4HH OKBHp (eHrn. 

baseline) H CB0.UH ce Ha .no.nasal-be K0l\,tneH3aUH0HHX noeHa anTepHanrnaMa Koje 

npHna.uajy ,UHCKpHMHHHCaHoj rpyn11; 

• AHTH.UHCKpHMHHaTOPHH MexaHH3aM THna 2 -TeMeJbH ce Ha npoMeHH napaMeTapa HJlH 
nocTYnaKa SKA 3Ha4ajHHX 3a o.uny'-IHBal-be; 

• AHTH,D,HCKpHMHHaTOpHH MeXaHH3aM nma 3 - .ueqmm,we noce6He napaMeTpe, Tj. 

3ace6He spe,UHOCTH 0BHX napaMernpa no rpynaMa, O,UH0CH0 YBOLU-1 .upyra4Hjl1 TpeTMaH 

.UHCKpHMHHHCaHe H npHBHJleroBaHe rpyne y npoue.uypaMa BKA. 

2.2. 1-(u,oeeu ucmpa:J1cuemba 

reuepaJiun HJIH onmTn QHJb nCTpamunalha jecTe pa3soj MeTO.uonornje 3a oc11rypaaal-be 

cpep paHrnpal-ba y MeTO,aaMa BKA. TTpaKTH'-!Ha npHMeHa ce HaMel'ie Kao ,ao,1:taTHH UHJb, 36or 

'-!era ce npe.una.)!{e H3pa,aa pewel-ba ornopettor Ko,aa ( ettrn. open source), Kao H o.urosapajyne 

H3Bpll1He anJlHKaUHje, Kaja 6H ce Morna KOp11CTl1Tl1 o,a CTpaHe ,z:i:o. Pa,a ,aonpHH0CH H,neany 

nocnnal-ba npase,nHHjer ,npywTBa, Kao H npoMOUHjH osor H,n,eana, y KOMe csaKH noje.u11Hau 
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HMa j e.nHaKe waHce oH.na Ka.na nocrnje npe.nMeT paHrnpal-ba, wrn Tpe6a .na 6y.ne yKJbyYeHo H 
y o.nroBapajytie perynarnBe. 

Iloce6au UHJb HCTpamuBan,a O.UHOCH ce Ha .neqmHHCal-be i,1cTpm1rnBatJKJ,tX npaBaua, a TO 
cy: 

• HcTpa)Ki,rnal-be JlHTeparype pa.nH .uecpHHHCal-ba Mepa 3a cpep paHrnpal-be Koje ce )Kene 
3a,llOBOJMITH, Kao H HHBOa Hcnyl-beHOCTH OBHX Mepa; 

• Pa3BOj aHnt.UHCKpHMHHaTOpHHX MexaHH3aMa 33 33,UOBOJbaBal-be Mepa 3a cpep 
pattrnpal-be (HJlH )l(eJbettor HHBOa Hcnyl-beHOCTH OBHX Mepa); 

• n powv1pv1sal-be H l'\10.ilH(pHK3UHje OCHOBHHX i\leXaHH3aMa (Hnp. cpHKCHpal-be Bpe.nHOCTH 
noje.nHHHX napaMeTapa, pan ca BHWe CeH3HTHBHHX aTpH6yrn HCTOBpeMeHO, i,n,n); 

• HttKopnopv1pa1-be pa3sv1jem1x Mexaml3aMa y ycTaHOBJbeHHM MeTo.naMa BKA; 

• Kopv1wtiefbe .nofa,jeHHX pewel-ba 33 .llOHOWel-be cpep o.nnyKa npH BHWeKpHTepv1jyr-1CKOM 
o.n11y4v1sal-by. 

2. 3. Perpepem1e 

IloJiaJua mlTepaTypa 3a H3pa.ny .nonopcKe .nv1ceprnm1je je cne.netia: 

1. Agarwal, A., Agarwal, S., Khanna. S., & Patil, P. (2020). Rank Aggregation from 
Pairwise Comparisons in the Presence of Adversarial Corruptions. In Proceedings of 
the 37th International Coriference on 1\llachine Learning (21 pages). 

2. Aggrawal, N., Ah luwalia, A., Khurana, P., & Arora, A. (2017). Brand analysis 
framework for on line marketing: ranking web pages and analyzing popularity of brands 
on social media. Social Network Analysis and Jvlining, 7(21 ). 10 pages, doi: 
I 0.1007 /s 13278-017-0442-5 

3. Biega, A. J., Gu1nn1adi, K. P.~ & Weiku1n, G. (20 I 8~ June). Equity of attention: 

Amortizing individual fairness in rankings. In The 41st international acm sigir 

co,?ference on research & development in in.formation retrieval (pp. 405-414). 

4. Burke, R. (2017). Multisided fairness for recommendation. arXiv preprint 

arXiv: 1707.00093. 

5. Castillo. C. (2019. January). fairness and transparency in ranking. In ACNJ SJGJR 

Forwn (Vol. 52, No. 2, pp. 64-71). New York, NY, USA: ACM. 

6. Chen, C. , Cook, W. D .. lmanirad, R., & Zhu, J. (2020). Balancing Fairness and 

Efficiency: Performance Evaluation with Disadvantaged Units in Non-homogeneous 

Environments. European Journal of Operational Research. doi: 

10.10l6/j.ejor.2020.05.0 15. 

7. Chen, V. X .. & Hooker, J. N. (2020). Balancing Fairness and Efficiency in an 
Optimization Model. arXiv preprint arXiv:2006. 05963. 

8. Corbett-Davies, S., & Goel. S. (2018). The measure and mismeasure of fairness: A 

critical review of fair machine learning. arXiv preprint arXiv: 1808. 00023. 

9. Cu pie, M., & Suknovic. M. (2010). Odlucivanje (sesto preradno i dopunjeno izdanje), 

Beograd: Fakultet organizacionih nauka. 
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10. Dandage, R., Mantha, S. S., & Rane, S. B. (2018). Rank ing the risk categories in 

internationa l projects using the TOPSIS method. International journal of managing 
projects in business, 11(2), 317-331. do i: 10.1 108/IJMPB-06-2017-0070 

11. De li basic, Boris V. (2006). Formalizacija procesa pos lovnog odlucivanja preko paterna. 

Dokto rska disertacija, Fakultet organizacionih nauka. 

12. Dodevska, Z. A., De libas ic, B., Radovanovic, S. (2020, September). Decis ion making 

with fair ranking. 17th SymOrg International Symposium. 

13. Du, Y., Li, C., Hu, Q., Li, X., & C he n, X. (201 7). Ranking webpages us ing a path trust 

knowledge graph. Neurocomputing, 269, 58-72. doi: 10.1016/j.neucom.2016.08.142 

14. Edurank (https://edurank.net/) 

15. EduRank (https://edurank.or!!L) 

16. Elbassuon i, S., Amer-Yahia, S., G hizzawi, A., & Atie, C. (2019, March). Exploring 

fairness of ranking in on line j ob marketplaces. 

17. Encheva, S. (20 19). S imilarity Measures for Ranking Job Applicants. In Third 

International Congress on Information and Communication Technology (pp. 943-949). 

Springer, S ingapore. 

18. Fe ldman, M., Friedler, S. A., Moeller, J ., Sche idegger, C ., & Venkatasubramanian, S. 

(2015, August). Certify ing and re moving disparate impact. In Proceedings of the 21th 
ACM SIGKDD international conference on knowledge discovery and data mining (pp. 

259-268). 

19. Flores Jr, R. G., & Ginsburgh, V. A. ( 1996). The Queen E lisabeth musical competition: 

how fair is the final ranking? . Journal of the Royal Statistical Society: Series D (I'he 
Statistician), 45( 1), 97-104. do i: 10.2307/23484 15 

20. Fu, C., Z hou, K., & Xue, M. (20 18). Fair framework for multiple criteria decision 

making. Computers & Industrial Engineering, 124, 379-392. doi: 

l 0.10 16/j.cie.2018.07.039 

21. Gajane, P. , & Pechen izkiy , M. (2017). On formaliz ing fairness in prediction w ith 

machine learning. ar Xiv preprint arXiv: 1710. 03184. 

22. Gao, R., & Shah, C . (2020). Toward creating a fairer ranking in search engine 

results. Information Processing & Management, 5 7(1), 102138. doi: 

I 0.1016/j . ipm.2019.102138 

23. Hardt, M ., Price, E., & Srebro, N . (20 16). Equality of opportunity in superv ised 

learning. In Advances in neural information processing systems (pp. 3315-3323). 

24. Johnes, J. (2018). Univers ity rankings: What do they really 

show?. Scientometrics, 115(1 ), 585-606. doi: I 0.1007/s 11192-018-2666- 1 

25. Kle inberg, J. , & Mulla inathan, S.(2019, June). Simpl icity creates inequity: implications 

for fairness, ste reotypes, and interpreta bility. In Proceedings of the 2019 ACM 

Conference on Economics and Computation (pp. 807-808). 

26. Krcevinac, S ., Cangalovic, M., Kovacevic -Vujc ic , V., Martic, M., & Vujosevic, M. 

(2012). Operaciona istraiivanja 1. Fakultet organizacionih nauka. 

27. Kuhlman, C., VanValkenburg, M., & Runde nste iner, E. (20 I 9, May). Fare: Diagnostics 

for fair ranking us ing pairwise error metrics. In The World Wide Web Conference (pp. 

2936-2942). 
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28. Kusner. M. J. , Loftus, J. , Russell. C.. & Silva. R. (20 I 7). Counterfactual fairness. 

In Advances in neural information processing systems (pp. 4066-4076). 

29. Liu. F., Zhu, W. D .. Chen, Y. W., Xu. D. L .. & Yang. J.B. (2017). Evaluation, ranking 
and selection of R&D projects by multiple experts: an evidential reason ing rule based 

approach. Scientometrics. 111(3). l 501-1519. doi: I 0. I 007/s 11 I 92-0 I 7-2278-1 
30. Lohaus, M. , Perrot, M., & von Luxburg, U. (2020, July). Too Relaxed to Be Fair. 

In International Conference on Machine Learning . 

31. Lootsma, F. A., Ramanathan, R. , & Schuijt, H. ( 1998). Fairness and equity via concepts 
of multi-criteria decision analysis. In Trends in lvlulticriteria Decision Making (pp. 215-
226). Springer, Berlin, Heide lberg. 

32. Pei, C., Zhang, Y., Zhang, Y., Sun. F., Lin, X., Sun, H., ... & Pei, D.(20 19, September). 
Personalized re-ranking for recommendation. In Proceedings of the 13th ACM 
Conference on Recommender Systems (pp. 3-1 I). 

33. Rawls, J. (2009). A theory ofjustice. Harvard university press. 

34. Rovatsos, M. (20 I 7. July). Making smart societies fai r. Computational Decision Making 

and Data Science Workshop, Belgrade. 

35. Sacharidis, D., Mouratidis, K., & Kleftogiannis, D. (20 I 9). A Common Approach fo r 

Consumer and Provider Fairness in Recommendations. In RecSys (Late-Breaking 

Results) (pp. 1-5). 

36. Schoenhagen, P. H. M. (2019). Fair Ranking System. Retrieved from 
https://digitalcommons.wpi.edu/mqp-all/6902 

37. Singh, A., & Joachims. T. (2018. July). Fairness of exposure in rankings. 

In Proceedings of the 2./th ACM SIGKDD International Conference on Knowledge 

Discovery & Data Mining (pp. 2219-2228). 

38. Univerzitet u Beogradu (2019). Uputstvo o obliku i sadrfaju doktorskih disertacija koje 

se brane na Univerzitetu u Beogradu. 

39. Vavrycuk, V. (20 I 8). Fair ranking of researchers and research teams. PloS one, 13( 4), 

eO 195509. doi: I 0.13 71 /journal.pone.0 I 95509 

40. Vaziri, B., Dabadghao, S., Yih. Y .. & Morin, T. L. (2018). Properties of spo1ts ranking 
methods. Journal of the operational research society . 69(5). 776-787. doi: 
10. 105 7 /s4l274-0 17-0266-8 

41. Vujosevic, M. (2012). Metode optimizacije u inzenjerskom menadzmentu. Akademija 

in±eryerskih nauka Srbije i Fakultet organizacionih nauka Univerziteta u 

Beogradu, 161. 
42. Widom, J. (2006). T ips fo r Writing Technical Papers. Available at: 

https://cs.stanford.edu/people/widom/paper-writing.htm l 

43. Yang, K., & Stoyanovich. J. (2017, June). Measuring fairness in ranked outputs. 

In Proceedings of the 29th International Conference on Scientific and Statistical 

Database Management (pp. 1-6). 

44. Zajac, E. E. ( 1996). Political economy of f airness. Mit Press. 
45. Zehlike, M. , & Casti llo, C. (2020a, April). Reducing disparate exposure in ranking: A 

learning to rank approach. In Proceedings of The Web Coriference 2020 (pp. 2849-

2855). 
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46. Zehl ike, M., Bonchi, F., Castillo, C., Hajian, S., Megahed, M., & Baeza-Yates, R. (2017, 

November). Fa* ir: A fair top-k ranking algorithm. In Proceedings of the 2017 ACM on 

Conference on Information and Knowledge Management (pp. 1569-1578). 

47. Zehlike, M., Suhr, T., Castillo, C. , & Kitanovski, I. (2020b, April). FairSearch: A Tool 

For Fairness in Ranked Search Results. In Companion Proceedings of the Web 

Conference 2020 (pp. 172-175). 

3. lloJiaJHe XHDOTeJe 

Ha ocHosy npeTxo,nHo ,necp11H11cam-1x o.upe,nH11u.a 11cTpa)KI,matt,a, ,necjmm,caHe cy cne,nene 

TTOJla.3He XHTTOTe3e HCTpa){OfBatt,a: 

I'eHepaJ1Ha UJIU omuma xunome3a 
X(O) - Moryne je nocrnrlH cpep paHrnpatt,e y MeTO,naMa BKA. 

Ilocefo1e xunome3e 
X(I) - Moryne je nocTHnH cpep paHrnpatt,e y Mern,naMa BKA mDKJbl1BHM 11 onpas,naHHM 

.uo.ueJbHBal-beM KOi\rneH3aU.HOHHX noeHa .UHCKpHMHHHCaHl1M aJJTepHaTHBaMa. 

C o63HpOM .ua npHna,nH11U.H .UHCKpHMHHHCaHe rpyne 6ene)Ke now11je pe3ynTaTe (a saH 

l-bl1XOBOr yn1u.aja) no 3a.uarnM KpvITepHjyMHMa 3a paHrnpatt,e y o,nHocy Ha npi,ma,nHHKe 

npHBl1JleroBaHe rpyne, npaBH'-IHOCT, y CMHCny je,nHaKOCTl1 waHCH 3a nnacMaH Ha paHr JlHCTH, 

ce MO)Ke nocT11nH yje,nHa4aBatt,eM )KeJbeHe Mepe 3a cpep paHrnpatt,e no rpynaMa, a npeKo 

acjrnpManmHe Mepe na)KJbl1BOr H onpas.uattor .uo,neJb11Batt,a ,no,naTHl1X noeHa 

)],11CKp11MHHHCaHHM aJJTepHaT11BaMa. IlpHMeHa osor MexaHl13Ma KO.U MeTo,na BKA MO)Ke 611TH 

Ha YJJa.3HHM no.uau.11Ma, H TO TaKO WTO ce, Ha npHMep, Mett,a HHHU.MjaJJHa MaTpHu.a o.uny4HBal-ba 

KO.U Mern.ua Koje HMajy JlHHeapHO H3proKeH)' KOpHCHOCT (Tj. KOpHCTe o.upel)eHH THn 

HOpMaJJH3au.Hje 3a CBOT)ett,e Bpe,11,H0CTJ.,f Ha HHTepsan H3Mel)y OH I); Mett,ajy npecpepeHu.Hje no 

napOBHMa aJJTepHaTHBa 3a CBaKH KpHTepHjyM (Hnp. KO.U Mern.ue AHP, HJlH MeTO,ne 
PRO MET HEE). 

X(2)- Morytieje nocn1tiw cpep paHrnpa!-be y MeTo,!l,aMa BKA npoMeHOM epe,nHOCTH noje,!),mrnx 

napaMeTapa HJJH nocrynaKa 3Ha4ajm,x 3a o.unyi-msatt,e. 

OBHM nocTynKOM ce yKJlal-batt,e .UHCKpHMJ-IHaU.Hje npHJJHKOM paHrnpatt,a .!lOBO.UH y Be3y 

ca npo1v1eHOM spe,nHocn, noje,nHHHX napa1v1eTapa wn11 nocrynaKa 3Ha'-lajHHX 3a o,nny4HBatt,e. 

Je,naH Tun napaMernpa 11 nocTynaKa Koje je Moryhe Mett,an, ,neo cy onwTux KopaKa KO.U Mern.ua 

BKA (nonyT npoMeHe, Ha npHMep, Bpe,nHOCTH Te)Kl1HCKHX KOe<pHU.Hjettarn 3a KpHTep11jyMe, 

Ha411Ha HOpMaJJH3aLI.11je MaTpHu.e 0.11.JlY'-IHBatt,a, Ha4HHa arperau.Hje HOpMMH30BaHHX 

spe,nHOCTH 3a anTepttarnse), .uoKje .upyrn THn cneu.11cpH4aH 3a noje,11,HHe MeTO,ne BKA (nonyT, 

Ha npIu,Iep, npoMeHe napaMeTpa V KO.!l rvreTO,Ue HKOP, KOjHM ce ,uecpHHHWe KOMnpOMHC 

H3Mel)y CTpaTernje S - 04eKHBaHe KopHCTH, Tj. npoce'-IHO .uo6por pewatt,a, H CTpaTernje R -
maxmin, Tj. cna6e CTpaHe pewel-ba; npoMette rnna cpyHKU.Hja npecpepeHU.Hja 11/11nH npoMeHe 
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Bpe.nHocrn napaMeTapa (m. n) 3a oBe Q)YHKUHje KO.!l Mern.ne P ROJ\I/ETHEE; npoMeHe MaTpHue 

npoueHe Kp11Tep1,,1jyrvta KO.U Mern,ue AHP). 

X(3) - Moryne j e nocTHnH cpep paHrnpatt,e y rvternnaMa BKA necpHHHCatt,eM noce6HHX, Tj . 

3ace6HHX napaMernpa no rpynaMa. 

Yi\recTo pa.ua Ha ,,noi\rnp,rnatt,y .. pe3ynTaTa pa3JlH4HTHX rpyna, 36or BHweneueHHj CKHX 

pa3Jl HKa, HeKa)la je,UHHCTBeHH CTaHnap)lH 3a paHrnpatt,e m1cy OO)KeJbHH. Y TOM CJ1y4ajy je 

ecjrnKacm-1je H ,,BHwe c!lep·' ycnocTaBHrn pa:1,1wrnTe cTaH.nap.ne 3a paHrnpatt,e no rpynaMa, 

36or '-!era ce y npouenypai\1a BKA yao.nH npyraYHjH TpeTMaH 3a JlHCKpHMHHHCaHy 11 

npHBHneroBaHy rpyny (nonyT, Ha npHMep, neqmHHCatt,a npyra4Hje apenHoCTH H)leanHe H 

aHTHH,ueanHe Ta4Ke 3a .UHCKpHi\HIHHCaHy H np,rn11nerosaHy rpyny y MeTo,u11 TOP SIS). 

4. Hayque MeTO)],e HCTpaiKHBalha 

y UHJbY pewasatt,a nocTaBJbe1-1or npo6JleMa HCTpa)KHBatt,a, KaH,!lH,!laTKHH,a he KOpHCTHTH 

cne,uene i\leTo.ue 11cTpa;K11Bal-ba: 

• AHaJ1H3a - paW4Jlal-bHBatt,e CJlO)KeHor nOlfeTHOr npo6neMa Haje,UHOCTaBHHje cacTaBHe 

,UeJlOBe, O,UHOCHO noje,uHHal[He eneMeHTe KOjH ce l\!Ory JlaKwe HCTpa)KIHH; 

• C11HTe3a - 06j e.u,11-baBatt,e noje)lHHa4HHX pe3ynrnrn HCTpa)KHBatt,a pa.UH Q)OpMym1catt,a 

yonwTeHor 3Hatt,a; 

• f eHepanH3auHja - 3aKJby4HBal-be Ha ocHoay nocl\iaTpal-ba orpaHH4eHor 6poja 4JlaHoBa 

j enHe KJ1ace (npHna,nHHKa j enHe rpyne ); 

• Mo.nenoBatt,e (Mo.uem1pa1-be) - KpeHpal-be MaTeMarn4KOr Mo.nena; 

• CrnnlCTH'-!Ke i\leTO,!le - yrnplj,IBal-be (He)nocrnjal-ba CTaTHCTH9Ke 3HalrajHOCTH; 

• ,UecKpHnUHja - onHCHBatt,e nojaBa, npoueca H 3aKJby<raKa KOjH cy Ba)KHH 3a 

HCTpIDKHBal-be; 

• Mepel-be H KOl\rnapaur1ja - o6asJbatt,e nocrynaKa 3a KBaHTHQ)HKauHjy pe3ynrnTa, Kao H 

1-bHXOBO Meljyco6Ho nopeljett,e (yrnpljHBal-be CJ1H4HOCTH H pa3JlHKa); 

• A nCTpaKUHja - H3.UBajal-be o.npelje~mx ocofarHa anTepHanrna panH paHrnpa!-ba, a 

3aHeMap,rnal-be 1-bHXOBHX .upy rnx npr1na,uajynHx oco6r1Ha; 

• AHanornja - npeTnocTaBJbatt,e CJ1H4HOCTH anTepHanrna Koje np11na.uaj y HCTOj KJ1acv1 

(.UHCKpHi\lHHHCaHoj J,[Jl),[ npHBHJleroBaHoj rpy m1). 

• Koi\rn,uiam1ja - npHK)'TIJbal-be H KJ1aCHQ)HKau1-1ja l\laTep1-1jana o .uoCTynHHM pewel-bHMa 

Ha OCHOB)' penesaHTHe JlHTepaTy pe, KpHnt4KO OCBpTa!-be H peQ)epeHuHpatt,e; 

• vl.H)l)'KUHja - 3aKJb)'9HBal-be y CMepy O)l noje,UHHa4HOr Ka onwTel\l ; 

• ,UeeyKu1-1ja - 3aKJby<r,rnatt,e y CMepy on onwTer Ka nojen1-1Ha4HOM; 

• EKcnepHMeHT - H3Boljett,e eKcnepHMeHaTa Hajnpe Ha)l CHHTeTH4KH reHepHCaHHM 

no.uaUHMa, a 3aTHM H Ha,U CTBapHHi\l no,nauHMa, pa)lH nOTBpl)HBatt,a HJlH on6aUHBatt,a 
nOJla3HHX XHnOTe3a, Kao H BaJlH)laUHje HCTpa)KHBal-ba, 
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5. Qqe1rnaauu uayquu )],onpuuoc 

Haj3Hal.Jajm1jH nonpi,1ttoc HCTpa)KHBatt,a j ecTe MeTononowKH. TTpenna)Ky ce np11CTym1 

KOjH 06e36eljyjy cpep noCTynaK pattrnpatt,a (KojH 1<apa1<TepHwe oncycTBo .AHCKpHMHHaUHje) 

Y3 pa3MaTpatt,e BHWe KpHTepttjyMa 3a pattrnpatt,e HCTOBpeMeHO, Kao H y3 3a,AOBOJbefue 3anaTe 

Mepe 3a cpep pattrnpa1-1,e. 

Hay<rn11 ~onpunoc HCTproKHaa1-1,a ce ornena y nperneny HCTpa)KHBa'-!Ke o6nacTH, pa3aojy 

aHTH,AHCKpHMHHaTOpHHX MexaHH3aMa y BHWeKpHTep11jyMCKOM npo6neMy paH1Hpa1-1,a, Kao H 

y ocaapeMe1-1,i,rna1-1,y o6nacTH BHweKp11TepHjyMcK01 onnyi-rnaa1-1,a, H npi,manajynHx Mernna. 

Hnejaje na npencrnBJbem1 npttcTyn nocny)KH Kao ocHoBa 3a ,AaJba HCTpmrn rnatt,a, npy)Kajy tm 

HOBY TeMy Ha YBH,A CBHM 3aHHTepecoBaHHM CTpaHaMa, Kao H HOBe M01ynHOCTH, 6HJ10 3a 

necpHHHca1-1,e H nocrnaJba1-1,e cpep ycnoaa/KpHTepHjyMa npHnHKOM pattrnpa1-1,a, fa1no 3a 

npHl\leHy y pa3paljeHHM HJlH HOBHM MeTo,AaMa OJl.JlY411Bafua. 

CTpy<tnu ~onpuuoc HCTpa)!<v1Ba1-1,a on ttocH ce Ha yHanpeljeHa pewe1-1,a, Koja canp)l<e H 

aHTH,AHCKpHMHHaTOPHY KOMnOHeHTY, a KOje 6H .no KOpHCTHJlH y npaKCH 3a nottowe1-1,e cpep 

OJl.JlyKa, 11 TO Ha eq:mKaCaH 11 ecpeKTHBaH Ha4HH, a TaKolje ca Te)Kt-bOM 3a MaKCHMallHO M01yhe 

yaa)Kaaa1-1,e crnaoaa H npecpepem-1Hja ,no. 

6. Ilnau ucTpamuBalba u cTpy1nypa pa,ua 

6.1. lli !GH ucmpa:J1cuemba 

IAcTpa>1rnaa1-1,e he ce o6aBHTH no cpa3aMa, npHKa3aH1,tM y rn6enH 2. 

Taoe.7,1 2. <J>a3<! O[L be? l/C/J/pa.l/Cll{/[llb(1 

<J)A3A 3A)I:All;:I-1 
METO)I:E, TEXHHKE, 

CTAH)I:AP)I:H 

I. AKTyenHO npane1-1,e TTpHKYTTJba1-1,e HOBHX TTpeTpa)Ki,rna1-1,e CTPYYHe 
nocTojenHx nocn1rnyha H3 HH<pOpMauHja 3Ha1-iajHHX mnepaType 
o6nacTH 3a npenMeTHY o6nacT 

TTpeTproKHBal-be 
eneKTpOHCKHX 6a3a Hay•umx 

panoaa 

CTynHje c11y4aja 

2. Pa3BOj MaTeMaTH4Ka CTpy4Ha nHTepaTypa 
aHTH,AHCKpHMHHaTOpHHX cpopManHJauHja 

TTpo1paMCKH je3HK: Python 
MexaH1--13aMa MexaHH3aMa 

MonHcpHKaUHje H 

npowHpHBaI-ba OCHOBHHX 

MexaHH3aMa 
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3. HttKopnopHpa11,e 

pa3BHjeHHX MexaHH3aMa y 

MeTo.uaMa BKA 

4. EKcnepHMeHTHca11,e ca 

pa3JHl lJHTHM KO~t6HH3UHja:via 

yna3HHX no.uarnKa pa.UH 

BepHCpHK3UHje HCTpa)l(HBaI·ba 

5. Ba.nH,uauHja HCTp3)1(H8al-ba 

6. I1MnJ1eMeHrnm1ja 

HCTpa)fUl83H,3 

7. ITH cal-be pa.uosa 3a 
YaconHce ca SCI JH1cTc 

8. J,fapana ,U0KTOpCKe 

.!l1'1CepTaUH Je 

6. 2. Cmpy1-mypa paoa 

Ko.u(,!pa1-1,e y M3a6paHOM 

nporpaMCK0M j e3HKY 

,[(ecjrnttHca11,e a.nropHTaMa 

Ko,uHpa11,e y H3a6pattor.1 

nporpaMcK0M j e3HKY 

OocTaBKaeKcnepHMeHTa 

Ha,U CHHTeTH4KHM 

no.nauHr.ta 

TTpottanruKe11,e cKynosa 

no.naTaKa H3 o6nacTH 

HCTpa)KHBaH,a 

CrnTHCTHtJKa a,rn .. '1H3a 

pe3ynTaTa 

TTopetJel-be ca pe3ynTaTHMa 

H3 mnepaType 

flocTaBJbatt,e Python 
H3B0pHHX K0.!l0Ba 1,1 

TTOi\lOrlHnX MaTep1,1jana 3a 

penpo.nyKosa11,e 

HCTpmKHBal-ba 

Ha.uorpa,a11,a 

HCTpa)KHBaH,a (y BHD.Y 

H0BHX sep3Hja) 

TTpHnpeMa pa.uosa 

O6je.UHl-basa1-1,e H 

onHevrna11,e pe3ynTarn 

HCTpru1<1-rna11,a 

TTporpaMCKH j e3HK: Python 

flporpaMCKH j e3HK: Python 

TTpeTpa1KHBal-be HHTepHeT 

pecypca 

flporpaMCKH j e3HK: Python 

CTpytJHa JIHTepaTypa 

Xocn rnr cepBHC 3a pa1soj 

cocprnepa: GitHub 

TTporpaMCKH j e3HK: Python 

Casen1 
TeXHl'l'-IKHX pa.n.oaa ( 42] 

Y nyTcTBO o 06J1 HKY (,1 

ca,Up)l{aJy .!l0KTOpCKe 

JJJ1ceprnuHje Koja ce 6paH1-1 

Ha YHHBep3HTeTy y 

neorpa.uy [38] 

flpeJHIMHHapHa CTPYKTypa pa.na 0KBHpH0 ca.np)l{H cne.nelia nornaBJba: 

• Yso.n 
o ,[(ecpHHHca11,e npe.n1v1ern 1-1cTpmKHBal-ba 
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0 U:11JbeBH HCTp3)1<HBal-ba 

o ITonroHe x11n0Te3e 

o MeTo.ue HCTpa)l{HBal-ba 

0 O4eKHB3HH .uonpHH0C HCTpffiKHB31-ba 

o On11c CTPYKType .U0KTopcKe .u11ceprnu11j e 

• IToBe3aHa HCTpa)l{HBal-ba 

o ilha 3Ha4H 611TH cpep? 

0 <l>ep Kp11Tep11jyMH H Mepe 

o I13a30BH cpep pattn1patt,a 

• Prosoj MexaHH3aMa 3a 3a_uos0Jbe1-1,a Mepa 3a cpep paHrnpa1-1,a H HHKopnop11pa1-1,e y 

MeTo.UaMa BKA 

0 AHTH.UHCKpHMHHaTOpHH MexaHH33M THna I - 06ewTene1-1,e HJlH eKCnJlHUHTH0 
nopaBHa1-be 

0 AHTH.UHCKpHMHH3TOpHH MexaHH3aM THna 2 

nocTynaKa BKA 3HaYajHHX 3a 11cxo.u o,!J,JlyKe 
npoMeHa napaMernpa 11 

0 AHHl,!J,HCKpHMHH3TOpHH MexaHH33M nma 3 - .uecpHHHCal-be noce6HHX 

napaMernpa no rpynaMa 

0 M0,!1,HqJHKau11je H npow11p11Bal-be 0CH0BHHX MexaHH3aMa 

• BepHQ)HK3UHja, BaJlH,U3UHja H HMnJleMeHTaUHja HCTp3)1{HBal-ba 

0 EKcnep11MeHTHCal-be Ha,!], CHHTeTH4KHM no.uaUHMa 

• IlocTaBKa eKcnepHMeHTa 

■ Ilperne.u HCTpa)KHB34KHX m1Tal-ba 

o Cnposolje1-1,e eKcnep11MeHarn Ha.u crnapHHM no.uaUHMa 

o Pewe1-1,a 0TBopeHor Ko,na 

• .D:11cKyc11ja 

• 3aKJbyYHa proMaTpa1-1,a H nnaH JJ,aJber 11cTpa)KHBal-ba 

• flHTepaTypa 

7. 3aKJLyqaK u npe,!l,JIOr 

3aKJbyYyjeMo .ua je npe,!J,JlmKeHa Ter.rn, ,,<l>ep paHrnpa1-1,e Ko,n MeTO.ua B11weKpmep11jyMcKe 

aHanH3e", aKTyentta ca acneKTa np11cyTHor npo6neMa .u11cKpHMHHauHje H penesaHTHa y y)Koj 

HayYHOj 06.1aCTH M0JJ,em1pa1-1,a n0CJl0BHHX CHCTeMa H n0CJl0BH0r 0.!l.JlY'HfBal-ba. OYeKHBaHH 

HayYHH .uonpHH0C je HHTepecaHTaH KaK0 H3Y4HOj, T3K0 Ji( CTPYl.!HOj 3ajeJJ,HHUH, noce6HO 36or 
YeCTe npHMeHe nocTynKa paHrnpal-ba y pa3JlH4HTHM acneKTHMa H ,nenaTH0CTHMa. 

KaH,!J,HJJ,aTKHl-ba 3op11ua .D:o.ueBCKa, Ha 0CH0BY npeTX0JJ,H0r o6pa30Bal-ba, HCTp3)1{HB34K0r 
pana, yyewna y npojeKTHMa, noKroaHor pa3yMesa1-1,a K0Huenarn y 11cTproKHBaYKOj 06nacn1, 

JlH4He M0THBHCaH0CTH H onwTer YTHCKa, noce.uyje noTpe6Ha 3Hal-ba, HCKYCTBa H 

KBaJ1H<pHKau11je na caM0CTaJlH0 HCTp3)1{yje TeMy. 

Ha ocHosy o6pa3J10)l{e1-1,a npe,!J,Jlo)l{eHe .uoKTopcKe .u11ceprnm1je, KoMucuja JaKJhy'lyje 

.ua Kau.uu,uaTKnlha 3opm~a .IJ:o,ueBcKa ucnylhaBa cBe ycnoBe Ja 1npa.uy ,uoKTopcKe 

.uncepTau.uje, npeJJ,BHljeHe 3aKOHOM 0 BHC0K0M o6pa30B31-bY H CrnTyTOM <l>aKynTeTa. ITpeMa 

MHWJbel-by KoM~IOije, TeMa ,,<l>ep paHrHpal-be K0)l MeT0.!l,a BHWeKpHTep11jyMCKe 3HaJlH3e" 

cna.na y H3y<IH0 no.upyYje Koje ce pa3B~1ja Ha <l>aKynTeTy opraHH33UH0HHX HayKa. Ha 0CH0BY 
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npe.nMern MCTpm1<~rna1-1,a. canp;1<aj a M 04eKMBaHMX .nonpMttoca, npe.!lJl0)Ketta Tel\ita npe.ncTaBJba 

3Ha4ajHo no.upy4je HCTpa)KHBaf-ba, KaKo ca Teop11jc1<or. rnKo H ca npaKTH4Hor acneKrn, y 

06nacn1 TexHH4KHX Hayi..:a - OpraHH3aUHOHe HayKe (y)Ka HayYHa o6naCT: Mo,ne.nMpa1-1,e 

n0CJl0BmlX CHCTeMa H n0CJl0BH0 0.!1JlY4HBa1-1,e). 

Ha octtosy csera ttase.ueHor, npe.uce,UHHK Korn1c11je (npocj) . .up M11naH Maprnn), Kao 11 

0CTaJJH LfJlaH0BH KOI\IHCMje. npe.una)KY HaCTaBHO-Hay4HOM Beny <DaKyJJTeTa opraHH3aUH0HHX 

Hay Ka .ua ce KaH.QH.!laTKHt-t,M 3opuuu ,L(o,ueBc1rnj (6p. HH,Ue1<ca 5004/2018) o,uo6pu H3pa.na 

,Q0KTOpCKe ,UMCepTaUHje no.u HaCJl0B01\I ,,<l>ep paurnpan,e KO,U MeTO,Ua Bl11UeKp1nep11jyMCKe 

auaJiu3e", a 3a l\leHTopa HMettyje npo<j>. ,up Eopuc .L(eJiu6arnuli, pe.U0BHH npocpecop 

<DaKyJJTern opram13au110HHX HayKa Ha Y mrnep3HTeTy y 6eorpa.uy. 

Y Eeorpa.ny, 

24.09.2020. ro.nm,e 

1.JJIAHOBM KOMMCMJE 

TTpocp . .up 6op11c ,Uen116awHn, pe.uoBHH noQfpec:m,. 

Y HHBep3HTeT y 6eorpa.uy, <DaKynTeT opraHH3a 

TTpocj) . .up MHnaH MapTHn, penoBHH npocpecop 

Y Hvrnep3HTeT y 6eorpa.uy, <DaKyJJTeT opraHH3aUH0HHX HayKa 

TTpocp . .np Mu w JoBaHOBHli, .noueHT 

Y HHBep3HTeT y 6eorpa.uy, <DaKyJJTeT praHH3aUH0HHX ttayKa 

✓. , ( l ' '- : ( ,,.. 
......... l ~ ~-- -·· ······· ···· ········· ··· ·· ···· ····· 

TTpocp . .up f op.uatta Casvin, sattpe.UHH npocj)ecop 

YHHBep3HTeT y 6eorpa.uy, <DaKyJJTe HX HayKa 

TTpocp . .up H e6oj wa 6ojos~1n, pe.uosHH npocpecop 

Ymrnep3HTeT y 6eorpa.uy, Cao6panajm1 cpaKynTeT (cnoJbHH c1na1-1) 
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