
Oglyxou 6p. 1026 Beha :a noc.negrnnoMcKe cryanje, Aa<pa BK yuurepsurera
ca ceAnrxreM y Eeorpaay, Ha ceaHHrllj roja je o4pxaua 30.06.2025. rogrue, rueHooaHa je
Korr.rucnja :a oqeny u jaany og6pany aorcropcKe AHceprauuje xauAuAara Creeaxa flonosuha,
noA HanrrBoM: ,,Berurauxe fleypoHcKe Mpexe y Qyurqrju onrNunraquje napaMeTapa

caropeBarna KoTnoBa ca ayToMaTcKrrl.t lroxerreu.,. Korrlxcuja y cacrary:
I ) .{oq. ,qp Jerena CrojaHoauh, 4oueur, @axylrvr:a MareMarr.rKy r,r parryHac*e HayKe,

A.n<[a BK Yuunep:rrer, Beorpag, ueurop,

2) npoQ. Ap He6ojua .{eHuh, sanpe4nu npo$ecop, np}rpogHo MareMarlrqxu

$axy,rrer, Yunaepanrer y flpuuruura, flpnu:ruua, u:grojeHo ceAnure y
Kocoacxoj Murporurlx, KoMeHrop,

3) IIpoQ. Ap MHraH f.nuropujeauh, peaoBHH npo$ecop H AeKaH Oary.nrera
nHrfopr,taquouux r:exnoloruja, AlQa EK Vnunep:urer, Eeorpa4, Mr.luncrapcrro
yHy'rpaurbrrx nocaooa pC, npe4ce,qHrx xolr.rr,rcrje

4) IIpoQ. Ap BojKaH Huxolnh, BaHpeAHlr npor[ecop, Kpumuualuc.ruvxo noluqujcxr.r
yHHBep3HTer, Eeorpa,{, ulaH,

5) tlpoQ. Ap HeroBaH CraueHxoeHh, peaoBHH npoQecop, flprapogHo

A,rQa EK ynuneptnrer

{Dary,rrer ra MareMarnKy H pairyHapcKe

BETY 34 IOCJ'IEAI{IJ'IOMCKE CTY

AJISA 5K YHHBEP3I4IEI
I Epoi a

MATEMATI,ITIKH

cea uTe y$axylrer, Yunoep:nrer y flprurHHx,

Kocorcroj MHrposuuH, qraH.

flpaurnHa, re4oojeuo

Haxou npeue4a aoKropcKe 4ucepraqaje, a y cKnary ca flpaonlHrrov o
.qoKropcKHM cryaujarraa, noaHocn caeaehN:

I{3BEIIITAJ O OIIEHII AOKTOPCKE AI,ICEPTAIII,IJE

l. OcHosx[ floaaqrr o Kalr.[HAary u gxcepraqnju

1.1. Ocxoauu noAau[ o r(aHAnaary

1.1.1. BurpaQnja KanArAara

PoleH 17. lroBeM6pa 19g3. roaune y Eeorpaay, rAc 3aBpuraBa ocHoBHy tul(ory
,,Baa4rc.nas llerrosr,rh .{uc" u ,'XI 6eorpaacxy ruruua:r.rjy', np}rpo,qHo-MareMargqKor cMepa.
3arsu xa @lrsnqxoru Qaxynrery y Eeorpa4y ar,rn.,roM[pa ca [poceqHoM oqesolr g,l0 t ruue
cruqe crpyqHo :oaue flpoSecop rfr:rare t-t ocnoBa rexHHKe 3a ocHoBHy rxKony. HaKoH
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ocHoBHHx cTyAr,rjq rx*onoBalbe HacTaBJLa Kpo3 cTpyqHo ycaBpuraBa*e Ha BojHoj aKaAeMrrj,
y Beorpaay, r'r ry 3aBprxaBa 98. K.nacy Texnuvxe c.nyx6e - MauuHcKe crpyKe ca npoceqHoM
oueuoru 8,77 - KnACA:a po. Haros oacnyxeHor aojHor pora croje urro.noaarue HacraBJba

ua @aryn'rery 3a MareMarnKy Ii paqyHapcKe HayKe y Eeorpagy, rae .{H[noMupa Ha

aKaAeMcKHM CryAujarrra npBor creneHa ca npoceqHoM oueHoia g,g0 H CTHqe CTpyqHo 3BaBe

.{rnrouupaHn lrHdopruarruap - paqyHapcKe HayKe, Kao r{ Ha aKaAeMcKHM cryaujaua apyror
creneHa ca [poceqHoM oueuoru 9,88 H crHrre aKaaeMcxo 3Ba]be Macrep uutfopuarHqap -
paqyHapcKe nayxe. ArageucKrl ce H AilJLe ycaBprrraBa Ha @arymery 3a MareMarHKy H

paqyHapcKe nayrce y Eeorpary,

flopea Haseaeuor, HMa oacnyxen rojau por no4 opyrurjeu, roaa.*y ao:roly B
xareropuje, Ao3Bony 3a ynpaBJ'balbe MoropHr,rM rlaMuuMa fi nroBHJu.rMa ao 16 6r Ha peqH H

uopy. ArruaaH je uaaH crpe,'uavror xay6a llapru:au, a y c.no6o4uo apeue ce 6aau
nnaHHHapet6eM.

floce.qyje BHureroArrrxbe paAHo r.rcKycrBo HacraBHHKa lr npeaaBaqa. Kparro je
paA,o r.t y ycraHoBt, 3a ocHoBHo o6pa.:onare oApacJrHx. AHraxosaH je nao npe4asa,r ua
@aryarery rHrpopuaqraouux rexuo.nornja y Beorpagy u ua <Daxy,rrery 3a MareMarr.rKy H

paqyHapcrBo. Craano ganoc.rreu y OIII ,.CreraH CnHfeanh,, y Beorpagy Kao HacraBHHK

rurpopuaruxe n paqyHapcrBa. Tarole ce 6arr npoqecHnu nporpaMHpalbeM y 3Ba[6y ceHHop
nporpaMepa. fooopu euraecrn je:nr.

Yqecrsoaao je ua 6pojrunr ceMlHapuMa o HacraB[, crpyqHr.rM H HayqH[iM

xoHQepenqnjaua y apxaBlr H HHocrpaHcrBy. Ayrop yu6eunra, Buure crpyrrHHx H HayqHHx
paaoBa. yqecrBoBao y y HexoJ'lr-tKo npojexara, paAHnx rpyna H TnMoBa. .{o6arHnx rnure
AeceruHa nprr3Har[a 3a paA n 3rurararbe y xapujepu oA Kojnx ce Hcr[qy: Cserocascra
3axearHnqa (Dnrnuror Saxy,trera 3a rr3y3eraH aonpfiHoc nonynapg3aqr,rju Quanxe, npnrHarse

{pyuraa MareMarlrqapa Cp6r.rje :a paA ca raJreHToBaHuM yqeHurrHMq npH3HaBa ,(pyrurea
Qrruvapa Cp6uje, u Mareuamqxor ApytxrBa Apxruegec, llpr,rsHarua Caaera opraru:aqrlja
pBepBHHx oojHux crapeuruna Cp6tje. HayvHl.r r<otlryurrarop H npoMorep xayxe o4 2004.
ro.(HHe.

Jeaar je oa BoatlreJLa o6yre o4 Har{fioHrurHor :Havaja _ lurlraaHa yquoHHrra,

rojy opranr.rayje 3YOB. Ayrop je o6yxe ,,Excel - xanpe4nt Hrno :ajasHa npeayseha., xojaje
uanolena y JKfl Hn<|ocran roxou 2019. ro4uue. 3aruu npBn ayrop o6yre,,OcHore HTll4C
3a ,HrepHe peeu:ope" r'BBeAeHe y.{ouy uHxurrepa H Tex,Ht{apa cp6uje no,rerxorrr 2020.
roAuHe, BoAr'rreJb o6yxa sa r13, Jr2 u JII sa aaqexqe y o6aacru lrosraNe, nsuolerea u Hag:opa
Haa crrcreMr.rMa rexHrlqKe 3aurrure .nraqa a o6jerara.
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Arrurau je uaaH .{pyutrra du:tuapa Cp6uje, y4pyxeba HHrepHHx peBr.r3opa

Cp6rje, Casesa peepBHrrx aojHtx crapeuuua Cp6nje u The Global Institute of Intemal

Auditors (v.nau fao6aluot nHcruryra r.urrepHe peru:uje). gaan oflurrltHcror- ura6a sa

BaHpeAHe curyaquje rpaAcKe onu.rrrrue 3resgapa. r{laH ynpasuor o46opa Caaera

opraHn:aquja peeepauux aojuux crapeuuHa Cp6Nje.

Oxersen. oraq rpoje aeue.

l'1.2. BN6,nnorpa0nja rasanaara o6yxnara c.reAehe paAose:

Pa4onn y qacottrrcHMa:

L Popovi6, S., Viduka, D., Ba5i6, A., Dimi6, V., Djukic, D., Nikoli6, V., & Stokii, A.
(2025). Optimization of Artificial Intelligence Atgorirhm Selection: PIPRECIA-S
Model and Multi-Criteria Analysis. Electronics, 14(3), 562,

s://doi.or electronics 140 -M22
2. Tihi, N., Todorov, M., Popovic, S., Popov, S., Samec, N., & Kokalj, F. (2025).

Advanced Time Series Models for Urban Drought: A Comparative Study of (S)ARIMA
and Holt-Winters. Preprints. hftos://do i.ors/l 0.20944/orenrin 1s202504.2 I 80.v I

3. CreQaH Ilononnh, Corsa D. flonoguh, (2021), 3Havaj yoolena r.rHrepHe pesn:rlje y
ycraHoBe AoyHnBep3rrrercKor o6pa:orarsa, PeBrl3op, vol. 94/2021, UDK: 657.6
37 .0 1 4.6 I 4 :657 .47, DOI: I 0. 593 7/R ev21 9 4037P - Nt 52

4. Popovid, SD Popovi6, N Jeremi6, (december 2022) participants ofthe teaching process
awareness ofthe participants ofthe teaching process about intemal aduit, Revizor, year
25, vol.l 00, 4 l -48, UDK 657.6:37 l.l DOI: I 0.56362/Rev22 I 0004 I p - M 53

5. SD Popovi6, J Beke-Trivunac, S Popovid, (2022) ls internal aduit the cost?(On the
example of high schools), Revizo, year 25, vol.97-98, I I l-120, IJDK: 657 .6:373.31 .5
DOI: 10.56362/Rev2298ll lP-M 53

6. Cona tyrnh fionoonh, HaaHa flonosrh, Crer[au Ilononnh, Creoau Haauxoaxh,
(2023) Muxpo6nr y <[usnvxurr.r orJreAr.rMa - ropenaqnja uacrase rfnsure ca HacraBoM
rnQopuaruxe H paqyHapcrB4 Hacraga tlusure, 6poj 12, crp 8l - 89, ISSN 2406 -
2626, COBISS.SR-rD 2t 491 0476

'7. VsaHa llonosr.rh, Cona byrcuh llonogHh, CreQau Ilononnh, CreaaH I4aaurcoonh,
(2022) leuouc"rpaqnoue repasnje - r[u:uxa y uacraau MareMarHKe, Hacrara <[t:uxe,
6poj I l, crp 7l - 1776,ISSN 2406 - 2626, COBISS.SR-ID 2149t0476

8. CreQan llononrh, (2019) Kopnuhelbe nporpaMcKor jesnxa llajrou y HacraRll

$n:nre, Hacraea gurure, ISSN 2406-2626 COBISS.SR-lD 214910476

36opxuull rvre[ynapogunx HayqHHx cKynoBa:

l. Popovid, S., Djuki6, D., Deni6,N., Djukii Popovii, S., & Stojanovi6, J. (2025,lanuary
20). The Importance of lmplementing Artificial Neural Networks in Boiler Automation
Systems. lOth Virtual Intemational Conference on Science, Technology and
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2 Stefan Popovid, NebojSa Deni6, Jelena Stojanovi6, Dejan Eukii, Sonja Dukii popovii,
Innovations in Risk Management - Integration of Neural Networks in Boilers with

Management ln
https:i/doi org/ 10.528 | /zenodo. I ,173550 r- M33

Automatic Firing, Proceedings of 6th
Knowledge Society-Managing Risks and
978-86-82602-04-0 (paksom 7
htt os://doi.ors./10.5281I zenodo. I .1708 I i.l

Energy (eNergetics 2024), Virtual.

Virtual Intemational Conference path to a
Innovation, October 2l-22, Ni5, Serbi4 ISBN024), coBrss.sR_rD 161737737,
- M33

3 Stefan Popovic, Sonja Djukic popovic, Dejan Djukic, Nebojsa Denic, (2024), Neural
networks in pellet combustion control - research report for oZoNE 55, proceedings of
the l4th Internationar conference on Applied Internet and Information Technorogies, g
November, 2024, Zrenjanin Serbia, ISBN 978_86_76 7|_37g_g, COBISS.SR_lD
158823945 - M 33
Dukii Popovii S., Dimii V., popovii S., Todi6 M. and popovii L, (2024), School
without mobile phones - impact on socialization, proceedings of papers of XV
lnternational conference of information technorogy and deveropment of education
ITRO 2024, November 29th,2024, Zrenjanin, Serbi4 ISBN 97g_86_7672_383_6.
COBISS.SR.ID 15948I865 - M 33

1

5. Dejan, D., & Stefan, P. (2024, July 8). Bi lateral exponential as sigmoid in multilayered
neuronal networks. Proceedin gs oflntemational Scientific and professional Conference
"ALFATECH"SmaTt Cities and modem technologies March 15, 2024, Belgrade,
Serbia, ISBN: 978-86-6461 -074-2l1tto s://doi.ors/10 528llzenodo. 1268 976-M33

6
5

P

al

ci

opovi6, S., Dukii Popovii, S., Duki6, D., & Gligorijevi e , M. (2)24,July 2). Genetic
gorithms and machine reaming as the basis of alr implemented solutions in smart
ties. Proceedings of Intemational Scientific and professional conference

"ALFATECH"SmaTI Cities and modern technol
Serbi4 ISBN: 978-86-646t-074-2 httos:t Idoi.or

ogies March l5th,
I 0.528 l/zenodo.l2

2024, Belgrade,
6t4935 -M33

7. Dukii Popovi6, K. Vuleti6, l. popovi6, S.
(2023) The challenge of modem educari
Procedings of XIV Intemational confe
development ofeducation ITRO 2023, Zrenj
372-0, COBISS.SR-rD 143397129 _ M 3l

Popovid, D.Vudkovi6 and S. Ivankovii,
on - a school without mobile phones,
rence of information technology and
anin, Serbia, 28 - 32, ISBN: 979-86-7672-

8

9

S. Popovi6, R. Jefii6, S. DukiC popovi6, J. Nidkovii, I. popovi6 and V. Cabri6 (2023)
Discipline of students - the problem of modern education, procedings of XIV
Intemational conference of information technology and deveropment of education
ITRO 2023, Zrenjanin, Serbia, I6l - 165, ISBN: 978_g6_7672_372_0, COBISS.SR-|D
143397129 -M33
Stefan Popovid, Jovan NidkoviC, Sonja Duki6 popovi6, Vladimir Cabri6, Jovan
Veselinovi6, Milan Gligorijevii, Dejan Dukii, (2023) Student discipline as today,s
social security problem - the role ofthe education system in removing this problem,
Procedings of IRASA Intemational Scientific Conference Science, Education,
Technology and Innovation SETI V 2023, Belgrade, Serbia,6lT _ 628. ISBN 978_36-
8r5t2-t I-t. coBISS.SR-ID 128307465 _ M33
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10. Stefan Popovic, Dejan Djukic, Sonja Djukic popovic, Milan Gligorijev ic, (2023)
Neural networks in pellet combustion control - an overview ofthe group,. i.r"ur"i *or[in 2022/2023, procedings of 9th virtual International conference on Science,
Technology and Management in Energy, Belgrade, Serbia, 249 _ 254, ISBN 97g-g6:
82602-03-3, COBrss.sR-lD I 39266057 _ M 33

Il.lvana Popovic, Sonja Djukic popovic, Stefan popovic and Stevan lvankovic, (2023)
Preliminary research on the possibirities ofppG (photoplethysmogram; signat aiatysis
of medical sensors and smart watch sensors, proceedings of the l3th intemational
Conference on Appried Internet and Information Technorogies, AIIT 2023, Bitola,
North Macedonia, 344-350, ISBN 978-608-5003-03-7, coBISS.MK-rD 62559493 -M33

12. Stefan Popovid, Dejan Duki6, Sonja Eukii popovii, Lazar Kopanja, (2022)
Preliminary Research on the Application ofNeural Networks to the Combustion Control
of Boilers with Automatic Firing, proceedings of the g th virtuar International
Conference on Science Technology and Management in Energy, 299 - 303, ISBN-97g-
86-82602-01 -9, CoBISS.SR_rD I I 933 1337 _ M 33

13. Stefan Popovid, Lazar Kopanja, Dejan Djuki6, Sonja Djukii popovii, (2022) Neural
networks and their apprication in object recognition, proceedings of the l2th
Intemational conference on Appried Intemet and Information Technorogies, AIIT
2022, 40 - 48, zrenjanin, Serbia, ISBN 978-86-7672-361-4 , coBISS.sR-rD 8l4 r 8505
-M33

14. CreQau Ilonoanh, (2019) tlxer cuuylaquje y HacraBH A,rr.rranHo KoMnereHrHHx
HacraBHrKa, Kylrypa xouynuraqnja rounjyrep, 67 _ 74, Horu Ca4, Cp6r.rja,
ISBN978-8tu06543_8_3, COBIS.SR-ID 33t t52135 _ M 33

Caonurrera ua rouQepenqujaua, xayvunu 11 crpytix11M cKyrroB[Ma urraMnaHa y
r|3BOAy - Krbr|ra ancTpaKaTa:

I . Mitar Miki repi6, Stefan popovi6, (2025), Imprementation of Artifical Intelligence and
Machine Leaming in Smart Water projects in the Balkans, The Book of Abstracts
Intemational Scientific and professionar conference ,tLFATECH..Smart cities and
modem technologies February 28,2025, Belgrade, Serbia, l7 _ 17, ISBN 978_86_6461_
085-8, COBISS.SR-ID 16418484, M - 34

2' Dejan Djukic, stefan popovic, snezana ocokolj ic, (2025), Grobar Location coding
(Universal Geografiphical Indicator system), The Book ol Abstracts Intemational
Scientific and Professionar conference "ALFATECH,.S,art cities and modem
technologies February 28,2025, Belgrade, Serbia, 19 - 19, ISBN 978_g6-6461_0g5-8,
COBISS.SR-ID I 6418484, M - 34

3. Sonja Djukic Popovic, Stefan popovic, Dejan Djukic, (2025), Optimization of Urban
Mobility Using Combinatorial Algorithms and Artifical Intelligence, The Book of
Abstracts Intemational Scientific and professionar conference ..ALFATECH..smart
Cities and modem technologies February 2g,2025, Belgrade, Serbia, 56 _ 56, ISBN
978-86-6461-085_8, COBISS.SR_ID l64l 84841, M - 34

4. Sonja Duki6 Popovi6, Stefan popovid, (2024), lsti sadrZaj drugadiji pristup _ Kako
jedna nastavnajedinica postaje druga u svakom razredu, KNjIGA ApSTRAKATA XIV
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SIMPOZIJUM,,MATEMATIKA I PRIMENE", 6-7. decembar 2024. Beograd, Srbija.
66 - 66, ISBN 978-86-7589-197_0, COBTSS.SR_rD 158252041 _ M34

5. Stefan Popovi6; Sonja Djukii Popovii; Dejan Djukii; Milan Gligorijev ie, eO24\
Genetic algorithms and machine leaming as the basis of all implemented solutions in
smart cities, The Book ofAbstracts Intemational Scientific and professional conference
"ALFATECH"SmaTI Cities and modern technologies March 15, 2024, Belgrade,
Serbia, 20 - 20, ISBN 978-86-6461-070-4, COBISS.SR-ID 139964169, DOI:
I 0.528 l/zenodo. I 08025 I 5 - M 34

6' Dejan Djukic; stefan Popovic, (2024), Bilateral exponential as sigmoid in multilayered
neuronal networks, The Book of Abstracts Intemational Scientific and professional
Conference "ALFATECH"SmaTt Cities and modern technologies March 15, 2024,
Belgrade, Serbiq 48 - 48, ISBN 978-86-6461-070-4, COBISS.SR_ID t3gg64t6g,
DOI: 10.5281/zenodo. l08025 l 5 - M 34

7. Sonja Duki6 Popovii, Stefan popovi6, (2023), The influence of the application of
teaching aids in mathematics teaching on leaming outcomes, The Book of Abstracts
XIII SYMPOSIUM,,MATHEMATICS AND AppLICATIONS,., Betgrade, Serbia, 33
- 33, ISBN 978-86-7589- I 85_7, COBISS.SR-ID l3 1428 t 05 _ M 34

8. Stefan Popovi6, Jovan Nidkovii, Sonja Dukii popovi6, Vladimir Cabri6, Jovan
veselinovi6, Milan GIigorijevi6, Dejan Dukii, (2023) Student discipline as today's
social security problem - the role of the education system in removing this problem,
Book of Absracts IRASA lntemational Scientific Conference Science, Education,
Technology and Inovation SETI V,, Belgrade, Serbia, 102 - 102, ISBN 978-g6-gl512-
09-8, COBISS.SR-ID 12655156t _M34

Yu6euxun:

L Mapuua Hrlau, JosaH Josauoauh, Crerlan Ilonoauh, (2OZl), lurururuu caer Z,
yU6eHHK Ha cprrc*oM jeanxy, Hoor Jloroc, Eeorpag, ISBN: 97gg661096099, peurene
MNnucrapcrra npocBere: 650 -02-00 I 65 /2021 -07

Ilpenegen ua crpaHe jesure:

- 6ocancru - Marina Injac, Jovan Jovanovii, Stefan popovi6, (2021) Digitalni svijet 2,
udZbenik na bosanskom jeziku, Horu Jloroc, Beorpal, ISBN - 97g_g6-6109_702_7
coBISS.sR-lD - 142242569, Perue'"e Mr.rnrcrapcrBa rpocBere: 650-02-oo23l-1lzo2l-20

- ualapcxu - Marina Injac, Jovan Jovanovic, stefan popovi6, (2021) Digitrilis vikig 2,
m6sodik osztdlyos magyar nyelvii tankdnyv, Hoau Jloroc, Eeorpal, ISBN - 97s-g6-6109-703-
4, COBISS.SR-ID - 118537737

- pycuHcKr.r - Mapnna H*aq, JoraH Joeauosuh, Cre$an Ilonorxh, (2021), [nrwrarrnu
cecr 2, yq6eHur 3a ApyrH pa3peA Ha pycHHcKoM jesuxy, Honu Jloroc, 6eorpaa, ISBN:
97 88661097225, Peurerse MuuncrapcrBa npocBere: 129-61 -lglZOZ2-O I

- crroBaqKr, - Marina Injac, Jovan Jovanovid, Stefan popovi6, (2021), Digit6lny svet 2,
udebnicu pre druhf stuperi ZS v slovenskom jazyku, Hosli Jloroc, Eeorpa4, ISBN _ 97g-g6_
6109-725-6, coBISS.sR-lD - 113395977, peruerue MusscrapcrBa npocBere: 128-61-5lzo2l-
0l
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- yxpauHcKr.r - MapuHa Hruaq, Joaau JosaHoauh, CrerlaH Ilonoaxh , (2021), lurnruuuu,rBcr 2 : yre6Hik sa Apyry Knacy ocHosHefi rurolu, Hoeu Jloroc, Eeorpaq, ISBN _ 97g-g6_
6109-722-5 COBISS.SR-ID - 760855 l3

2. llonapnh lopau, Auxosnh Ana, Byxoenh KarapnHa, Ilonoe,h CreSan, Crai,re,xosfih
ArercaHAap, (2013), Onsnra 7 [Brgeo cnuuax] : la.oparoprjcre aex6e : nponucane
HacraBHHM nrraHoM n nporpaMoM MuHncrapcroa npocBere peny6anre Cpbuje ia ce4ruu
pa3peA ocHoBHe urxole, Hoau Jloroc, Beorpag, COBISS.SR-ID - 19gg33932

1.2. Iloaaua o 4xcepraqnjn

1.2.1. Hacaon ancepraqnje

Cpncrcr.r jeux: Beurraqxe fieypoHcxe Mpexe y tDynxqujt onrulrnraquje napaMerapa
caropeBatia KoTnoBa ca a)rroMaTcKr.tM noxelLeM

Ermecxn jeux: Artificiar neuron networks in the function of optimizing the
combustion parameters of boilers with automatic firing

1.2.2. Haytat o6.tacr 4xcepraquje

Ocuonxo o6paroBHo-Ha)qHo norre qucepraquje:

Ilpupoguo-uareuaruro o6pa:oeHo HayqHo nor,e

Hayvta o6,racr:

Pa,ryxapcxe xayxe

Yxa Hayvua o6aacr:

Pauynapcxe nayxe

1.2.3. Iloaauu axcepraquje

Epoj crpannqa: 126 (ne pavyHajyhn usjare)

Epoj c.luxa: I I

Epoj ra6eaa: 9

Epoj rparlnroHa: 14

Jhneparypa (6poj pe$epeuun): 228

1.2.4. Hat*ta paaa n rrMe qacofi[ca y xoue je r(auAuAar Kao rrpBn ayrop o6jauro paa y
cK!'raay ca cTallaaPArlMA

Kaugr-rgarje ucnyruo ycnoB rojuje npegruleH qJraHoM 30. flpaaunuura xojrrlt rpe6a
Aa I,tMa Kao npBH ayrop xajuane jeAax paa o6jarrseu uln npnxoaheH aa o6jae.ruunane y
raconncy ca CI{H aucre a xojnje canpxajerr.r noBe3aH ca Aorropcrou aucepraqujor"r.

PopoviC, S., Viduka, D., BaSiC, A., Dimi6, V., Djukic, D., NikoliC, V., & Sroki6, A. (2025).
optimization of Artificial Intelligence Algorithm selection: pIpRECIA-s Model and Multi-
criteria Analysis. Electronics, r4(3), 562. https://doi.org/10.3390/electronics r4030562 - M 22

2. Ilpe,qmer u urrJb AoKmpcre aucepraqrje
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2.1. Ilpeamer ascepraqnje

flpeguer 4ucepraqujeje nputreHa rueroAa BeuraqKe uurelnreuquje, ca aKqeHroM Ha
BerurarrKe HeypoHcr(e upexe (BHM), y $ynxqujn npe4r.rxquje r.l onrnurasaqnje napaMerapa
caropeBalba y KorJroBHMa ca ayroMarcKHM roxeH,eM. y Qoxycyje pa:noj uxrelnreHnror
olcrer.ra :a npahelbe Ir ynpaBJbabe npoqecoM caropeBarsa, rojr ropucru nogarxe
npr{KynrteHe y peaJrHoM BpeMeHy ca ceH3opcxor cxcreMa ,r Bplr}i aaanrnBHy perynaqujy ua
ocHoBy npeaHKrHBHlrx aJrropuraMa. .(ucepraquja o6yxrara geQruucame MareMarrqKor
MoAena onrnMH3aqr.lje npoqeca, ta6op u rpeuupane ogrooapajyhe apxureKType BHM (npe
caera LSTM, GRU u RNN), Ban[aaqujy $rxoBe nperlu3Hocrn H npnMeHy y saraopeHoj
ynpaaravxoj ngtrru. floce6sa naxlba nocBeheHaje unrerpaurju eKcnepuMeHTanHor

clrcTeMa, o6paAl-l u nopuanrsaUr.rjt noAaTaKa, Kao H nporleHH eueprercre e<puracuocrn u
yrt4qaja Ha cMa[Lene euucrja CO l-r NO, racosa. I_lr* je pa:ruru noy3AaH, <plercn6nlau u
eKoHoMHqaH HHTenHreHTuI{ aJrropt{TaM rojr.l he ouoryhnrr4 peanHoBpeMeHcry aganraq}.tjy
napaMerapa KorJra, npu qeMy ce ue :axreeajy AoAarHa xaplBepcKa yJrararLa l-lntr cnoxeHe
peKoHorrrypaqHje nocrojeher cucrerua. Ilpeguer Aracepraunje je, .qarle,
uHTepAHcrIunn[HapHo no3r,tunoHHpan Ha npeceKy BeurraqKe nHrelareHqaje, MauHHcKor
yqer6a- eHeprerHxe n ay,rouarr:aurje.

Y orarpy oae 4ucepraqr-rje, npe4uerje onepaqr.roHaJrH3oBaH xpog cre,qehe KoHKperHe

KOpaKe r aKTI,IBHOCTT' :

Pa:roj ercneprrr.rexra:rue nlarQopue u xourlnrypncaue rfxauvxor cucreMa ca KorJroM

uoaera O3OH 35/55,

I4nrerpaqrja uucxo6yqerunx cenaopa (MAX6675, DHTII, Me, pMS5003) u
Ap,aynno Mr,rxpoxolTponepa.

Paraoj $thon cKprinrr,l 3a npuKynJbalbe t,t cKraAuurerue no4arara y 6ary.

flpunpelra u arutt3a no,[araKa o6yxaara vuruheu,e, Hopruaan:aquja u cerueHraqNja
noaara(a y BpeMeHcKe cepuje noro4ue 3a rpeHHpalbe LSTM upexe, 3arru ce

npllcrynHno gu:ajuy u o6yuu LSTM rrlo4ela rcpo: xoHtlrrypucane HeypoHcKe Mpexe
y Keras/TensorFlow oKpyxemy.

Tpeuupa*e r.r eralyaquja uoAena no MsrpfiKaMa xao uro cy MSE, MAE, Rr.

flopelerre ca r.nacuqHr.rM MoAenrjMa (plD, perpecuonr.r uoaeau, RNN/GRLI-).
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- I4rrrn.neuesraquja ynpanravror anropuTMa, oAHocHo noBesnBarbe o6yvene Mpexe ca

M[Kpo(OH',rponepoM y peanHoM BpeMeHy.

- YcnocrasJrarbe cepujcre rouyunrauuje h ABocMepHor npeHoca noAaraKa (y.na:ura

napaMerpn - n3Jra3Ha KoHTpoJrHa speauocr).

- Ayrouarcro ynpaBJr,arbe BeHrxJraropoM rn Ao3aropoM y crnaAy ca npe4uxqr.rjorr,l.

- Ban[gaqlrja peryarara je ocraapeHa Kpo3 npaherre nep$opMaHca cHcreMa y peanHnM

ycnoB[Ma paAa.

2.2. Ilx,B srcepraqrje

I-{xreru lrcrpaxuBa}ba npox3ura3e n3 npeaMera ncrparrojBarba.

2.2.1. IIaytan qn.lr guceprauuje

Hayuuu qnr lrcrpaDKHBarba npeAcraBJr,a pareoj u npHMeHy HanpeAHHx Beurarrxrrx
HeypoHcKr.rx Mpexa 3a onrnMl3auxjy u ayrouarusaqujy npoqeca caropeBana y KornoBHMa,
ca L(HJbeM no6orsurarua erfnxacuocrN, cMa*elba euNcaje urrernux racoBa ra nosehaba
noy3AaHocrr.l orcreua. Oeaj qu!'r, Moxe ce KoHxperx3oBarn Kpo: cneqnrfuvne HayqHe rulbeBe.
IIpsN cnequtlnvnLl Ha;1.lHH qNrr je pa:eoj MareMarr,rqK x MoAena npoqeca caropeeama. Ou
yr.nyuyje KoHcrpyHcarue u aatngaqnjy [rare[.taruqKor uo4ela rojn ravHo onncyje
TepMoAHHaMlqKe u xelrnjcxe npouece caropeBalla y KornoBnMa. 3a.rnu, aurerpauujy oeor
uo4ena ca BHM pagn no6o.rruarra raqHocrH rrpeABHlama u rcoHrpole. HapegHra HayqnM r.tHr,
je gr:ajH I o6yxa seruravKnx HeypoHcKHx Mpexa, oH o6p(Bara Hcrp,Dr(HBaH,e r.{ [pr{MeHy
panrntrurnx apxrlrercrypa BHM (GRU, RNN, LSTM) ra o6yry MoAena Ha noAauHMa
npflKynJLeHl.rM r,r3 pezlnHHx cl.rcreMa. Oo4e parrnjauo MeroAe 3a o6yry BHM roje
ouoryharajy pea:rHo-BpeMeHcKy onrlur.rrarlujy napa[rerapa caropeaa*a. Harou 3aaoBoJberra
oBor uuJba parnujaruo irJrropHraM 3a pea!'lHo-BpeMeHcxy (oHrpony roju xopucru BHM sa
KoHTrrHyrrpaHy onrxMrr3aqrrjy napaMerapa caropeBarla y peaJrHoM BpeMeHy. 3aruu, rpuruuo
nurerpaqnjy oB[x aJrropHraMa y nocrojehe KoHrpoJrHe cr4creMe KorJroaa ca ayroMarcKr,rM
roxereM. C,reaehrl cnequQuvnu qN,.r je aualusa yruqaja onrnuu:aqnje naparuerapa
caropeBama Ha cMatrerle elrucuje urrerurx racoBa u paaooj crpareruja roje ouoryhanajy
nocru3aBe eKojrorrrKH npuxrar+Narjxx ycnoBa paAa KorJroBa. Ha rpajy fiMaMo [cnHrHBaBe
KaKO npr,rMeHa BHM uoNe no6o,BuaTH e(bHKaCHOCT CaropeBaBa H cMarbHrH [OTpOrx[Ly
roprea. flpoqeHa eKoHoMcKe Koprlcrn og npuueue BHM y xoHrpoau napaMerapa caropeBarba,
yx-'uyvyjyhu yurre,qe y roprlBy r cMabelLe rpotxKoBa oApxaBaH,a raKobejejeAaH oA HayqHHx
uHJbeBa.

Hcnyrranarueu onux cneqtrlr.rvnfix uHJLeBa, HcrpaxHBarLe je 4onpuHao ynanpeferry

rexuo,roruja 3a KoHTpony napa[lerapa caropeBalba, utro he nlrarn ruavajaH yrr,rqaj ua

ereprercry eQuxacHocr, eKoHoMcKy IlcnJIarHBocr H 3arrrrnTy xfiaorHe cpeAHHe.

2.2.2. [pyulrsenr qu.r gncepraquje
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ApyurrBeHr.t I-1HJL r,rcrptDr(HBalba rrpuMeHe BeuraqKr,rx HeypoHcKux Mpexa y KoHTpoJlu

napaMerapa caropeBalba KorroBa ca ayroMarcKrrM J'loxeH,eM Moxe ce tpopuy,rucaru rao
no6o.Bruarre x-BanHTera xHBora Kpog noeeharse eHeprercxe eQuracuocru. cuan etse euNcrje
urerHHx racoBa n npoMoBucalbe oapxr,tBlrx rexno.noruja. KouxperHo, apytxrBeHn I-u,tJLeBH

yK.,byqyjy cMalbelbe eruucuje urreruux racoBa (rao ruro cy CO2, NOx u 4pyrr.l saralr.rsavn)
Kpo3 onrrrMr,r3aurajy npoqeca caropeBarba quue he ,rcrpzD(HBarbe aHpeKTHo Aonpr{Her[
no6o,rruarry KBaJrHTera Ba3.{yxa. Oso 6}r cMarLHJro HerarHBHe etfexre Ha 3apaBJLe

craHoBHHrxrBa, yusyvyjyhr.r pecnt.tparopHe H KapaHoBacKynapHe 6olecru. flpnueHon BHM
ra onrnurcaqujy caropeBar$a, rouoau he paanrr.r erpuxacHr.rje, urro he aosec'ru ,qo cMalLerba

norpourbe ropnBa, TporxKoaa exeprrje :a r-traycrpajy u 4ouahrHcroa, quue he ce

no6o,'r,uara eKoHoMcKa oapxuBocr. I4crpaxuearre npoMoBlrue ynorpe6y Ha[peaHnx

rexHo.noruja u uHoaaquja y eueprercKoM ceKropy, urro he no.qcrahu o4pxron pa:aoj. Tarole,
lahe qonpuuoc rpanauqujn ra :e,reuoj eroHoulrju h cMaH,eby yrJLeHuqHor orr,lcKa.

llponroquja pe3ynrara ncrpaxliBatra [.r rbuxoBe npHMeHe rlroxe nogehaTn csecr jaauocrr o

lravajy eueprercre erplrrcacnocT u H oApxlrBrlx npaKcx.

flper,reAom aorropcre .qacepraqnje yrrpfeuoje aaje KaHAHAaT cBe HaBeaeHe IIHJbeBe

ycneuHo peanH3oBao y oKBrrpy oBor HcrpaxHBalba.

3. Xnnorere

Ha ocuoey cnporeAeHor HcrpDKr,rBaBa, pa3MarpaHe H aoKa3aHe cy cneAehe xrnorese:

Xl: Ilpuuena Beuraqrux HeypoHcKux Mpexa y cucreMy ynpaBJballa KoTJIoBHMa ca

ayroMarcKuM roxelleM aoBoar.r ao nosehaba creneHa eHeprercxor ncropuurherra u

no6onuan a cra6HJrHocrH rrpoueca caropeBama.

X2: HHrerpauNja xucro6ygerHux ceH3opa H MHKpoxoHrponepa y cncreM KorJloBcKot'

ynpaBJLa*a ouoryhaea noy3aaHo u KoHTnHyHpaHo npaherue peneBaHrHllx napaMerapa

caropeBaba y3 sa4onorsanajyhu HHBo raqHocrr.t u cta6lr,rHoctu.

X3: Ilpulreua rHTeJrHreHTHHx ynpaB:baqru.rx arropfiraMa na 6asu BHM Moxe aoBecrn ao

:HavajHor cMalbena euucuje aara[yjyhux racosa t,t qecruqa, qr{Me ce ronpHHocu 3attlrHru

xrrBorHe cpeaxue u ycx.naleHocrn ca eKoJroruKuM craHAapAr4Ma.

X4: hun-ner.reHraquja cucreua 3a MepelLe u onrulru:aqujy caropeBalba 6a:npaxor sa BHM

yrrrqe Ha passoj erorourxe cBecru KoprlcHuKa H noacruqe ycaajarse eHeprercKu

o.qrosopHnjnx uaeNra y aouahrxcrrrua n xu,aycrprjN.

X5: Axo ce unuunjaruu peyrraru noKrDt<y no3[THBHl.tu, nocroju onpaBAaHocr 3a ayropottHo

npaheme r,r BHrlIecrpyKy npr,rMeHy npeAnoxeHor cHcreMa Ha pa3nIqHTHM TI{noBuMa KorroBa

pa4n naaNgaqnje pe3ynrara y pa3nHqHTrrM eKcnroaraquoH14M ycJroBMMa,

4.Meroao.noruja 4rcepraquje
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Mero4olornja oBor Hcrpal(HBarra 3acHHBa ce Ha clicreMarcxoj npnueHx Beuraqxhx

HeypoHcxlrx upexa (BHM) Kao ueHTpaurHor MareMaryrrKor fi anrop6raMcKor oKBupa 3a

anporcrauaqxjy, npegNxqnjy n onruunsaqnjy napaMerapa caropeBalLa y KorJroBr{Ma ca

ayroMarcKr.rM JroxelbeM. Y oxenpy oBor paa4 no npBH nyr je npauereHa Beuraqxa

nHre.rnreHquja yflpaBo Ha KorJroBHMa ca rlunnn,qpur{Hou xoncrpyrur-rjour Jtox}urra, H To Ha

KoHKpeTHHM MoAeJluMa ATII TepuuHr O3OH 35 u O3OH 55, xojn nprana4ajy rareropr.rjr.r

KornoBa Mane x cpeAne cHare..{o caaa cy ,IJrropHTMH Maurr,lHcKor yqe}ba H t,tHTent,lreHfie

KoHrpone yrraBHou 6ultl psepBncaHH 3a Ber[Ke ru4ycrpHjcre c[creMe, Aorje npNueua y

MaH,lrM cr{creMlrMa yflpKoc rtrrxoBoM :HavajHou y,uely y yrynnoj norpolxrlH eneprNje 6ala

3aHeMapeHa. Oao Hcrpaxuaan e ynpaBo ry npa3HHHy Hacrojx .qa nonynu, noxa:yj lhn ta s
MarrH KorJroBH Mory t,tMaru 3HarHe Kopucra oa [.rMnfleueHraqnje uurelHreHTHux artopHTaMa,

y3 no6o6[a]Le eHeprercxe e(DnKacHocrx, cMaILeBe euucuja urerHux racoga a sehe

cra6urnocra y pagy, 6er norpe6e 3a cKynoM xapABepcKoM Mo,[HOxKaqHjoM.

Ber.nravre HeypoHcKe Mpexe ce rperrapajy xao nexrop-Qyurrlrotannn oneparopr rojr
npecrnrarajy cKyn yna3Hnx Qn:Nvro-xer*lujcKxx napaMerapa (nonyr reuneparype ArrMHnx

racoBa, nprrrucxa y noxuury, BrofiHocru H KBaurnrera roplrBa) y ynpaBJraqKe oanyKe y

peanHoM BpeMeHy, ca rIHJbeM uaxcnuu:aquje eHeprercre e(D[rKacHocrn n cuaruerua euNcrje

[JTeTH]iX raCOBa.

Hcrpaxuaarre je crpyKrypncaHo y ue, npn rlanue rlare:

LAHaar4sa !r H3paAa MareMarnqxor Moaera n ,j36op apxxreKrype BHM

Y oroj Qa:u ce Qopua.nu:yje yna3Ho-r.r3Jra3Hn MoAe, npoqeca caropeBarla Ha ocHoBy

elrnupajcxux r{ reopnjcKrrx noAaraKa. Ha ocHosy nureparype n noc.rojehr.rx peue}Lq

pa3Marpajy ce apxnreKType Kao urro cy feedforward, RNN, LSTM u GRU nrpexe, a6or

cnoco6uocrr o6paAe BpeMeHcxr,rx cepnja H at-tHaMl-trlKrlx 3aB[cHocrlr. flopea rora, y ur.rry

onruuusaqnje x[nepnapiuerapa (6poj EeypoHa, gy6uua upexe, crona yqer6a), npr.rMerLyjy

ce eBoJryrIHoHu alrrcprrMH, non),,T reHercxrix alropnraua (GA).

2.ErcneprueHranuo nprrKynJbarle noAaraKa

YrpaleHn cr.lcreM Ha 6a:u Apgy[Ho nnar<[opue Kopncrlt ce 3a Mepeme peJreBaHTHHx

napaMerapa Ha peanHoM Korry ca ayroMarc(r.rM noxelLeM. Ilolaqu yr.ruyvyjy reMneparype

ALrMHr,rx racoBa u noxulrrra, rrporox Ba3Ayxa, npurficaK, ronqeu'rpauujy PM uecrrqa,

BJIo(Hocr H rr.rtr ropraa. Crn noaauu ce 3ar]lM uopruana:yjy r crpyrrypupajy paru [pHnpeMe

3a o6yKy MoAena.
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3.O6yuasarue n nun:reneHraquja Moaena

O6yra BHM ce pealr-reyje y nporpaMcKoM oKpyxen,y Python (TensorFlow/Keras), a

nunreueHraquja y KoHrponHH ctrcreM ce cflpoBoall npero Mar,ra6 n.nartfopue u ApaynHo

MnKpoKoHTponepa. Haxon nnnquja.nHe o6yre ua oHHTeTHqKHM t't rcropnjcuu noaauHM4

rlroAer ce y6aqyje y paAHH pexHM I-I recrlrpa y peaJlHou nper.aeny. O6yveHI'l Mo,4eJI AITHaMHTIKH

ynpaBJba napaMerpuMa Kao lllro cy aoBoa Ba3ayxa n perynaurlja ropHoHlrKa.

4.Baauaaquja uo,qera lt aHirJIH3a pe3ylrara

Y nocregnoj rpaen, peryl'rarll npegnruuja u ynpaBrbaqKe oaJIyKe Moaena ynopefyjy

ce ca crBapHHM MepeEuMa. Ileptfoplrauce MoaeJIa ce rpe.qHyjy npHMeHoM MerpllKa Kao uro

cy MSE, MAE u R'?. Bpuru ce flpolleHa yruqaja ua e(bI'IKacHocr caropeBaba, cra6ulnocr

npoqeca H eur.rcujy urrerHnx racoBa. llopea ror4 cnpoBoarj ce aHanlr3a TpotxKoBa H

noreguujaaHe npl{MeHJLHBocrtl Moaera Ha uHpeM cKyrly repMoeHeplercKrlx cHcreMa'

5. Ocraapexu pe3yJlTar[ rr HayrrHH aolpnHoc

Y oaou ucrpaxuBarby, ocrBapeHll pe3yararl'I ycMepeHn cy ua paanoj HHrerpxcaHor

cHcTeMa 3a [HreJrr{reHrHy perynauHjy npoueca caropeBaba y KoTJroBltMa ca aytoMarcKHM

noxebeM, y3 npHMeHy ay6orux BeulraqKHx HeypoHcKux Mpexa' KoHKperHo LSTM

apxureKrype. PasaujeHu cucreM o6jelxreyje Hr3 KoMnoHeHTH: uucro6yuerHe

Mr.rKpoKoHrponepe (Arduino), ceH3ope orBopeHor rl'tna, Python n MATLAB co<[raepcro

oKpyxelbe, Kao H uaurnncrn o6yueHe Mo.qene 3a npeguxqujy n rourpony' OBaKo KoHqHn[paH

cucreu ouoryhana peaaHoBpeMeHy o6paAy noaaraKa u npeAnKuHjy KJbyqHI'lx napaMerapa

caropeBaBa, y3 ItuJLaHO nO6O$rUare cra6n.ngocrn npoqeca H eHepreTcKe etfnrcacHocrr.

I4lrn,reueuraquja MoaeJIa aoBoAH ao MepJbHBor cMalbelba norpotxlbe ropnoa (y oncery oa

oxo 10_12%), Kao H ao snavajHor yMabelba eNrucnje urreruux npoAyKaTa caropeBalLa, npe

cBera yrJbeH-MoHOKCHAa U a3OTHr.rx oKcnaa. Jour jeaaH KJbyrrHu pe3ynTaT oAHOCH Ce Ha

rrocrn3abe 3arBopeHe nErJbe ynpaBJbaua 6ea norpe6e 3a cKynHM HHAycrpHjcKxM

KoHTponep}rMa, urro :uavajuo npournpyje aoMfi npuMeHe oBaKBor clrcreMa y MaJIUM

KornapH14qaMa, gouahuncrrulta I,I MatultM npol't3BoAHuM noroHHMa'

Hayuuu gonpnuoc oBor paAa orneAa ce y Bulle paBHI'I. flpe cnera, llcrpa>ru{Ba}Le

ycnograBJba opHrHHaJraH npHcTyn y IIpHMeHH LSTM Ueypottcxl{x Mpexa 3a y[paBJbaEe

repMoeHeprercnHM cucreMuM4 npI'I qeMy ce Moaenu o6yuarajy Ha crBapHnM

eKcnepHMeHTanHrrM noAarlrrMa H noToM ycneuHo HHTefpHlxy y clrcTeM ca t[rsuvxtll.t

aKTyaropnMa. Y rexHo,qouroM cMnc,'ly, aonpuHoc ce orneaa y pa:oojy QynruuoHalue



apxxreKrype Koja KoM6HHyje BeuraqKy HHrenureH[hjy, edge computing I,t cHcreM

ayroMarn3aurje y jeanoj n.narrloput't. flope.a rora, ficrpalr<HBarue npyxa er*rnr'rprjcKe aoKa3e

aa ay6oxe HeypoHcre Mpexe Mory ycneuHo onepucarH y ycnoBHMa Bt-lcoKe HeJIl,tHeapHocrl-l

u necra6ulnocrn KapaKTepI-IcrxqHHx 3a npouece caropeBa$4 qHMe ce npounpyje aorueu

npHMeHe oBl-tx Mo.qeJra BaH KracHqHHx o6,racrr xao ruro cy o6paaa cIHKe I4nH npHpoaHlr

je:ux. floce6au sHavaj Nna H ro txTo je MoAen peann3oBaH Ha OrBopeHt-lM rexuonorujaua r

AocTyaHIlMKoMnoHeHTaM4qHMecenoAcTHqeuupelbeKoHIIenTaHHTeJlItreHTHeeHepIeTHKe

y urupeM Apyu'rBeHoM KoHreKcry. Ocnu rexunqxvx pe3ynrar4 HcrpiD(HBarbe yraryje u Ha

HHAnpeKraH l,rnqaj na eKonouKy cBecT KopHcHr{Ka: snsyelusaqnja noaaraKa u noBparHa

nutlopuauuja y peaJIHoM BpeMeHy noAcrlrtly eHeprercKu ogroropHuje noHaurabe' [lro

aonpHHocti xyuauoj anueH:lajH TexHoJIouKe xHoaauuje'

Y qelusn, npegoxeHo r4crpolc-IBalse npeacraBJba op[rHHaJIaH aonpuHoc y o6lacrlt

rrpuMeHe Beurraqxe uurerureuunje y eHeprerlrqn' npyxajyhu uoaen rojn je ncroapeueHo

TCXHI,ITIKI-I OAPXI,IB, EKOHOMCKI{ NPHCryNATIAH TJ EKOJIOUI(I4 PEIEBAHTAH'

5.1 Teopujcxn AonprHoc

Teopujcru AonpuHoc oBor HcrparttllBau,a orJleAa ce y [Hrepaucunnn[HapHoM

nporrrupery nocrojeher HayqHor oKBHpa rIpI'IMeHe BelrraqKux HeypoucKI{x Mpexa y o6nacru

TepMoTexHr.rKe H eHepreTr{Ke, ca noce6snu ocBpToM Ha flpoqece caropeBa]ha y KoTJIOBUMa Ca

ayroMarcKHM JIOXebeM. I4crpaxr-Barue yBoaH HoBy napaAHrMy y pa3yMeBalLy arjHaMl'rKe

caropeBalb4 xoja ce rpaguqxoualuo onncyje cucreuuua rnrlepeHqnja'nsux jeAsaqt-lHa, Kpo3

MoaeJroBabe 3acuoBaHo Ha noAauHMa H npHMeHy Long Short-Term Memory (LSTM) tupexa

Kao ilnara 3a flpeAurcqnjy lt KoHTpoay BI'IcoKo HeJ'luHeapH[x npoueca'

,I\opuuoc ce oruIeaa y rpaHc$epy 3Haba u3 o6nacrs uraururcKor yqerba y KoureKcr

cr{creMa ca cnopujot*l AI'IHaMHKoM I,t BerHKllM uuepqNjarua, rae je raacuuutlM MeroaaMa

yrrpaBJbaba reurxo o6es6e.4nru aaexBarHe oaroBope Ha npoMeHe ycnoBa paaa (xra'lurer

ropr,rBq Bnara, aarafenocr eaa,[yxa). Hcrpaxnnarue raxole Qopuaau3yje Meroaonortijy

npnflpeMe noaaraKa, crpyKType yra3Ho-tEJIa3HUx ceKBeHI{l-l n rprrepnjyua 3a ouetbuBa}be

nept[op:uaHca MoAena y rexuuqKllM cHcreMHMa' uro npeacraBJba ocuory sa 6yAyhe paAoBe

y o6lacru uogelorara <fusllqKt,lx npoqeca nyreM Beuraqxe IlHrentrreHuuje'

Ilopea rora, reopujcxr aonpnHoc yx.nyuyje H npHMeHy MynruKpl{repujyMcKhx

Msroaa 3a us6op onruua.nue apxHreKT)?e HeypoHcKe nrpexe (PIPRECIA-S trleroa), vnue ce

yuocu t[opruann3oBaH Il rpaHcnapeHTaH nplrcryn y EHaqe HHTynrr'rBaH npoqec
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apxqreKToHcKor an3ajHa Mo.tlena. KonauHo, rrcrpiDr<flBalbe noraayje KaKo KoHuenr

[HTeJrrlreHTHe pery:rauxje Moxe .qa 6yae nHxopnopnpan y reoprljcxe ocHoBe eHeprficxe

erfuracxocrN r.r oapxuBocrn, no:r.rqraonupajyhr.r Be[ITaqKe HeypoHcKe Mpexe He caMo Kao

anar 3a onruMnaaurjy, eeh H Kao reMeJb 3a HoBy reHepaunjy ero.norurx o,lroBopHxx

TexHH q Kr.{x ct..i cTeMa,

L4

5.2. Meroao.rourKU aonprrrtoc

MeroAorourrN aonpuHoc oBor HcrpatrotBaroa orJreaa ce y parnojy, uunreuenraquju r
sanuaaquju rrHrerpHcaHor nocrynKa 3a MoaeJIHpaEe, o6yry H [pI,IMeHy BeuraqKHx

HeypoHcKrix upexa (BHM), ca fioce6nuu HarnacKoM ua Long Short-Term Memory (LSTM)

apxr,rreKTypy, y $ynxuuju ynpaBJbarba npoqecoM caropeBalla y KornoBI,IMa ca ayroMarcn.tM

JroxeneM. Hcrpaxoaaue o6je.qur6yje ouue rfa:a - oa npI,IKynJLaba noAaraKa y peanHoM

BpeMeHy, npeKo rtr-txoBe o6paae u uopua,rxraquje, go Oopturpalba BpeMeHcKHx cepnja a

o6yxe npegnrrnsHnx uogera- yjear.rHcrBeHy MeroAoJIorIrry qenHHy Koja ce uoxe noxoenru,

]IpuJraroaHTr-r H apou]r.rpllTH Ha cpoAHe TepMoeHepreTcKe cHcTeMe.

K.ryvHu ereueuru MeroaonouKor 4onpl+roca yx,'uyvyjy:

- Pasaoj eKcnepHMeHT,L'rHe n,'rar<foprue 3acHoBaHe Ha HNcro6yueruxM ceH3oplMa H

Mr.rxpoKoHTponepunaa, roja ouoryhaaa KoHrHHylrpaHy axaa:ar1r.rjy H cKJIa.[Hrlrre]be

rroaaTaKa o paay Korna y peaJrHr4M ycnoBrlMa,

- @opuarxsaqxjy nocrynxa o6paAe H crpyKrypupana no,qaraKa 3a yqerse cerneHqnjaauux

Mo,qera, yxJbyuyjyhu onrnua.nxy ayxuHy yna3HHx ceKBeHIrI,r,

- Ilocrynar us6opa u rroae[IaBal[a xfineplrapaMerapa MoaeJIa nyT eu aa.nn,qauuje, xao u

rpnrepujyue sa us6op naj6o*e apxnreKrype Ha ocHoBy Blrue Merpura (MSE, MAE, R'z),

- Hunreuenraqujy npe,anrrrauor Moaena y:areopeuoj perynauHonoj nerJbu. ca pe,ulHoM

ABocMepHoM xouyuuraqujou r.l:uely LSTM Moaella Ir Arduino cncreua,

- Hrpaay oKBHpa 3a eBurnyauNjy r'roaera He caMo y cMucfly crarncrlruxe rauHocru, oeh n y

KoHTeKcry peaJlHl.tx e<lerara ua eHeprercr(y eQNracHocr, cta6nlrocr H eKoJloulKe

napaMerpe cncTeMa.

floce6so apegau je acneKr MsroAoJrorrrKe penpoayrcrurHomu. jep je qhraB nocrynaK

on[caH y AerzuslrMa, ca nparehuu cKpunraMa, IleMaMa H {ult'opl,rraMcKuM KoparrHMa, rrlro

orrroryhaaa ApyrHM HcrpaxrrBaq[Ma aa npHMeHe HcTr npHcryn y pa3JrHquTuM KoHTeKcrHMa



(xnp. apyrn rfinoBr.r KornoB4 pa3Jrr{qurH ycJtoBl{ caropeBarba unn ApyrH KoHrponHH

cucreuu).

Ha mj na.run, oBo r,rcrpzDKl,rBame Ao[pIrHocL H3rpaAILL MocroBa usuely r:eopujcxor

3Harba y o6lacrn seurraqKnx HeypoHcKr.tx Mpexa ],t npaxTuqHe npHMeHe y aoMeHy

eHeprercKr{x orcreua, yuogehu nocrynax rojnje ncrorpeMeHo HayqHo peneBaHTaH, TexHt.rqKr.l

t-I3BOAJbHB H EKOHOMCKIj ONPABAAH..

5.3. Ilpnnreneun rr IrpaKT[qHrr aorrpnHoc

Hcrpaxuearre npeacraBJba :narajaH KopaK y npaBuy npI,IMeHe Beulrarlxe

nurernreHqxje y o6aacrn eHeprerHKe, ca KoHKpoTHHM eQexrurr,ta Ha yaanpelere

TepMorexHurrK[x cucreMa y npaKcH. PareNjeuu uo1eJr HHTenHreHrHe pery.naquje caropeaats4

3acHoBaH xa LSTM apx[TeKTypr{ HeypoHcKrix Mpexa, HMnneMeHrhpaH je y pealHou

eKcnepr.rMeHrarlrnoM orpyxemy, xopucrehu uncro6ylterny xapauepcxy uar<|optuy (Arduino)

u jequocraaue, attla [oy3aaHe ceH3ope. Oaaraa roH$urypaqnja nora:ara ce Kao rexHLqKH

I-r3BoaJ6HBa, eKoHoMcKr{ ucnJrarr{Ba H aoBoJbHo cra6urHa 3a KoHTt Hytlpagy ynorpe6y, urro

3Haq[ Aa uoxe 6u'ru npHMeEeHa H y apyrlrM cJII]qHItM cucreur.rua 6eg suauajuux y,larama y

Hoay unQpacrpyrrypy.

Y norreay nparruqnHx peyflrara, npnueua o6yueuor Moaena aoBenaje ao :uavajHNx

no6orrurama - norpouH,a ropHBaje cMaBeHa 3a I l0Z, euuo.rja yr.neu-MouoKctlaa za 18%o, a

euncaja aroruux oKcuAa 3a l2Yo. tlopeg rora, yoveno je npeno 50% cMallelbe Qnyrryaquja

reMneparype alrMHr{x racoBa, urro yrca:yje ua cra6n,ruujn u rr.u.rpxujlt npoqec caropeBa}ba.

Oau pe:ylrarn uuajy auperraH yruqaj ua cMarsebe rporxKoBa, no6orurane eHeprercKe

erluxacxocrn H cMamerue HerarriBHor yrnqaja ra xHBorHy cpeAHHy. Ynorpe6a orBopeuux

nnarQopMn, xao ruro cy Pl.thon r.r MATLAB, or'.roryhula je 6pay aaanrauujy, ausyelusaryrjy

x HaArpaAruy clicreMa, ttrro Aoaaruo nooehara r,erony npt,tMeH.lbt Bocr,

Oculr rexgnqxux go6ltraxa, HcrpoxltBalLe nua n o6pa:oaut tl eg,yrarusuN ruavaj.

Pasaujeuu cucreu Moxe flocJryxnrn Kao MoaeJI 3a HacraBy, aeMoHcrpaqujy n o6yxy y 4oueuy

ayroMarr,rKe, MaIIIuHcKor yqeba r{ eHepreTuKe, uITo ra ql{HH rIoroaHHM 3a aauBe uHpelbe y

o6pa:oone u unqycrprjcxe KpyroBe. V rou cttlnc,ry, npIrMelLeHI,r AonpltHoc oBor

ucrpaxuuaua nuje orpaHHqeH caMo Ha KoHKpgraH cnyuaj xorlora ca ayroMarcKI4M JloxelbeM,

aeh ornapa npocrop 3a npr4MeHy cJruqnr4x HHTeJrrrreHTHHx iL'rropuTaMa y apyrnM o6aacraua

TexHr,rqKr,rx cHcrenra roju :axrerajy onrunusauujy, cra6u.nnocr u eHeprercKy oaroBopHocr.

5.4 llurep4ncunIrnnHapHn ao]rpf, [oc
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Oso HcrparrcrBalbe ocrsapyje fi3pa3fir HHreparjcrrlrnJrlHapHH aonprHoc,

o6je1r.tsyjyhn AoMeHe repMorexHHKe, ayroMarnre, uurloprrlauNoHux rexHoloruja N

BeurraqKe uHrelrrenquje. Ycnerusa rHrerpaqxja BeuraqKHx HeypoHcKr,rx Mpexa y peanHo-

BpeMeHcKn clrcreM ynpaBJrarba npoqecoM caropeBarsa flpeacrarrsa cnoj reoptjcruax suarua n

r{Hxe}Lepcrnx peueba H3 suue o6racru - oA Mau.rnHcKor yqe}ba H aurnTaJrHe o6pare

ct,rrHalaa, ao peryJlaufioHe rexrt-tKe u eueprercxe e$nKacHocrll.

HcrorpeueHo, HcrpiDt(HBarre Aonpr,rHocu paaaojy npnueHrHBr{x peuel+,a y o6lacru

eKoJIOrlK[ OATOBOpHe eHepreTHKe, qfiMe ce npeIa3[, npar u:rrlefy qHcTo TexHoJrotrrKof H

eKonouKo-.4pyrxrBeHor noJr,a. Cr.rcreru paasNjeH y oBoM pa4y o6yxeara co$raepcre

xoMnoHeHre 3a aHa.rrH3y H npeAlKulljy, xapABepcKe KoMnoHeHTe 3a Mepene H ynpaBJLare,

Kao u Jroruqxe crpyrType 3a AoHorxeme oanyxa, qt,tMe ce noxa:yje KaKo BeuraqKa

uHrerureHquja lroxe 6uru onepar[BHo KopHcHa y KoHreKcry oap)rorBor pa3Boja ,r naMerHrx

eHepreTcK[rx pelxetba.

KouauHo, Kpo3 eAyKallHjy KopHcHHKa, rurye.nusaqnjy eronottrrux ,! eHeprercKl4x

napaMsrapa u ynanpele*e pa3yMeBana aHHaMHKe caropeBarta, oBo HcrpzD(xBabe

aonpuHocu t,r o6nacrr.r rexHuqKe negaroruje n npouour.rjx eKoJrotrrKe cnecrx nora:yjyhr.r 4a

HHrepAucr1unnuHapuocr uuje cauo y MeroaaMa, aeh u y xpajrrurrl erlemuua ua 4pyurroo.

6. Caxer onuc ca4pxaja anceprauuje

.{ucepraunja je crpyKrypucaHa y cK;raay ca HayrtHrrM l,t MeroaororlKrM npnHrIHnHMa

HcrpzDrfl,rBarra, Kpo3 nor[qKy qearany roja npar]-r roK aHaJrr,r3e, eKclepHMeHTq

uun,reuex'raquje u uHrepnperaqr.tje pe3ynrara. Y npnou norlaa,ry 4erfuur.uxy ce npe.qMer I
3Haqaj ficrpurxxBana, Sopnrylnury ce quJreBn H 3aAaqu paAa, nocraBJrajy xnnorese, o6palyje

rexHHKa ricrp&torrarra u gaje nperneA caMe crpyrcrype gncepraquje. .(pyro nouaorre

o6yxBara reoprjcry no3aAr,rHy Beurar{Ke uurenlrreuquje u Beurraqxr.rx HeypoHcKr.rx Mpexa,

ca aKueHToM Ha rn[xoBe MareMaT[qKe ocHoBe, apxrrTer(rype H nprrMeHy y caBpeMeHoj

nuaycrpuju, noce6Ho y npoqecHMa onruunraqnje caropeBalba. Tpehe nomaerse nocseheHo

je urper',t KoHTexcry npr{MeHe BeuraqKe uHrelareuqnje, ca nperne.(oM uornx uoryhuocrN

xoje HyAu y ynpaBibarsy rexHollolrrKr.rM cHcreMrMa r,r eHeprercKuM npoqecHMa. r{erBpro

norlraBJbe pa3Marpa Qusuvxo-xenrnjcKe acneKTe npoueca caropeBama y KornoBr.rM4

yKsyqyjyhu rr.rnolornjy Kor,'roBa, MexaHH3Me caropeBalLa ll caBpeMeHe npucryne

onruuuraquju. flero nor,rasJbe npeAcraBJha Meroao,'rorltjy ]4crpo(HBa]b4 yr.ryvyjyhn

MareMarurrKo-Mo,4encKy aHann3y, ua6op apxnrerrype BHM H onr-rc eKcnepxMeHTanHor

cHcTeMa 3a npHKynJbalLe rroAaTaKa y peaurHt M ycJroBHMa paaa. lIIecTo rrofJlaBJbe npuxa:yje
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pe3ynrare HMnneMeHrarlHje Moaena, yKsyrryjyhu pa3Boj H o6yKy LSTM Mpexe, BaIIH.{t'lu}Ijy

MoAen4 HHrerpaqlrjy y ynpaorsauKlr cltcreM I aHanu3y pe3ynrara y oaHocy Ha nocraBJbeHe

qlurese. Cear"ro norraBJbe aoHou.r g[cxycujy pe3ynrara y cBerny nocrojehux Hcrpalt<t,lBatr,4,

ynuuaj na r,rH,qycrpr.rjcry npaKcy, AoKa3lrBalbe rlocraBJbeHHx xlrnore3a ri u.qeHrla$rrrosarLe

orpaH[qelba n uoryhxocru :a 6yayha lacrparr<IiBalla. Oct{o norras,se cagpxl (oHaqHe

3arsbyqKe, ucnrvyhu naj:uauajnxje pe3yJmare, RuxoB AorIpHHoc Hayruoj 3ajeAHHuH r,l

npnMeHJbuBocr y unaycrplrjcxoj nparcn. IIoce6aH aKueHar y gr-rcepraqnju crao,T,eu je Ha

[pr,rMeHy BeuraqxHx HeypoHcKHx Mpexa H TexHLIKa BeuITarIKe rnrelrrenquje, ca Qorycou

na LSTM apxureKTypy t<ao KJbyqHy rexHonorujy ra o6paay speraeHcxnx cepnja y flpouecuMa

caropeBalba. Hcrpaxuna*e je ycMepeHo xa paraojy HHrerHreHTHor cacreua ra npegrrqNjy u

onrHMr43auxjy napaMerapa paaa KornoBa, y3 un,taHo cMalberLe euucNja urreruxx racoBa 
',

nosehabe eHeprercKe erpuxacxocru. .(enero n Aecero norJlaBJbe, oAHocHo nureparypa H

npHno3n ua xpajy paaa caapxe peneBaHrHe n3Bope, Kao u najase o ayreuruqnocrl,t.

7, O6jas,'seuu H caofirrrrenlr pe:yJrraru rroBe3aHu ca auceprauujoM

Toxolrr nperxoqHr{x roauHa, KaHAHAaT je geuoncrpr.rpao lr3y3erHy crpyqHocr,

r.rcrpajuocr ,t Br.rcoK crenen nocaeheHocrn y Hayltuot crp&(HBavxotrl paay. ISerooo

aHriD(oBalbe uuje 6n.no orpaHuqeHo caMo Ha pea.nn:auujy concrBeuor IlcTpaxuBaqKor

npojerra, seh ce orreAano u y axrnsuoj capaatln ca rpyrxM I-IcrpDIorBaqHMa, yueuhy na

HafrHtlM rou$epeH4ljaua, o6jasrNramy crpyirulrx H HayqH[x paaoBa, Kao tl y

r(oHTnHyrIpaHoM ycaBpuaBaby y o6,'racru caBpeMeHnx rexuororujq noce6uo Beurar{Ke

HHTenHteHuuje, MareMarr,rrrKor Mo.[e,qHpa]La H ayroMarcKor yrrpaa,'tan a. Kpo: cacreMaruqaH

H aHa.ltHrr.rqKrl npncryn, KaHAHAaT je norasao cnoco6Hocr aa caMocrtlllHo tlopuy,ruure

npo6reue, ae<[unuure rurnore3e u np]rMeHH HanpeAHe MeroaoJlolllKe aJlare y qluby Ao6ujara

peJreBaHTHr,rx HayqHHx pe3yJlTara. lberoe r.rcrpaxuoar{Ku paA oanNryje ce BHcoKHM HI4BooM

opxrHHzIJlHocTH, aKTyeJIHOCTH ra npaKrnqHe npHMeHJbHBOCTll.
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8. 3ar.ryvax ca o6pauoxereu Hayqlror aoflPlruoca

Koruucr,rja je HaKoH rl.DrubttBor yBlraa y aoKTopcxy anceptaqlrjy KaHAu,qara CreQaua

nonoguha noA HacJroBoM ,,Beura'{re HeyponcKe Mpexe y $ynrqujn onrnuu:aquje

[apztMerapa caropeBaM KornoBa ca ayroMarcKuM :roxemelt" 3aKJbyqHna .qa ce paAH o

opnruHaJrHoM, caMocralltHoM H Hayqno 3acHoBaHoM Hcrpo(lrBa*y, roje y nornynocrr'r

ucnybaBa cBe aKaAeMcKe H nayvue xpNrepNjyMe 3a crHuatse 3Balba,qoKTopa Hayra. V cuagy

ca u:oeurrajeu o npoBepl AolcropcKe gucepraqnje ua n,raruiapn:au, cnpooeaeuor"r 23. jyua

2025. y cuteuy iThenticate, ytepfen je creneH noAyAapaba MalLtl oa l%. Oea BpeaHocr

yxaryje na BucoK HHBo aKaaeMcKe KopeKTHocrH, npfi rleMy je ugenrut[uxooaHo aa ce

[oAyAapHocr oauocu rrcrJbyrrnBo Ha craHAapAH3oBaHy repucluoaorlrjy H TexHHqKe

aeQuHuqrje xoje ce ropucre y crpyvnoj nureparypfi. OpurnHaruocr paaa norsplenaje n y

3BaHHqHoM I4raeurrajy o npoBepn opIrrI{HaJIHocrH aorropcKe lucepraquje 6poj 975 op 23.

jym2025. roauue. AoAarso, yBrlaoM y oao6pesu npeAnor reMe, xouucujaje yrrpan.na aa je

gr.rcepraurja u:paleHa y nornyHocrr y craaay ca npujaersenult u ycnojeHHM ucrpalrutBaqKHM
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CrpyrD,pa .qncepraqnje je jacHa, rorHqK[ opraHn3oBana u npnMepeHo aKaAeMcKoM

AHcxypcy. Caa noraag,Ba cy nperneaHo H aocJreAHo pa:eNjena, urro oJraKUaBa npaherre

roxoBa apryMeHraqr.rje. flperreg ,rr.rreparype je cueo6yxaarau u cgcreMarHqHo o6pa!en, ca

HaHracKoM Ha peneBaHTHe reopnjcxe H TexHolrorlKe [3Bope u3 o6,qacrn geura.rrfix

HeypoHcKnx Mpexa, ayroMarfiKe H TepMorexHr.rre. Mero4ororxrul npncryn je reuersHo

ocMHrrrJbeH, a p*ynrarH HcrpantuBatta cy jacuo npHKa3aHH, rpa$uurcu n ra6elapuo

AOKyMeHTOBaHH r.r Kpl-rTHqKU HHTepnpeTHpaHrr.

Hayuuu 4onpunoc ce oruIeaa r y HMrrneMeHTaquju rounaeruor crcreMa - oa

<[opua,ruaaqltje uareMarrrqKor Mo.qera n paraoja ercnepx[,teHrzrnHe nnarQopue :acronaHe ua

Apayuuo MuKpor(oHTponepr.rMa, Io xHrerpaqnje a.nropuraua Ay6oxor yqerba y pe.rnHoM

BpeMeHy. .(o6ujenu eKcrrepuMeHranHu noAaqn norsplyjy BrrJnr,qHocr nocraBJbeHux

xllnore3a: sa6eaexeHo je cuarrene rrorporxrre ropHBa oA 1lo%, crr.rarrerce euncuje

yrubeHHqHr,rx oKcr,rAa 3a 180/o r.r a:orxux oKct aa 3a l2%o, rcao H nopacr R'z xoetluqujeura go

BpeAHocrr,r 0.94, uro yrasyje Ha noy3laHy n cra6nauy xourpo.ny.

Hcrpaxuaarue ce us,4eaja no HHrepAHcrrunnHHapHocrn, noseyjyha Aolrelre

MaurHHcxor yqeEa, pery,rauuje npoueca H eHeprer[re. flparrnvua BpeAHocr paAa orneAa ce

y vuneuuqu 4aje pa:or.rjenn cucreM TecrHpaH y peanHxM ycJroBHMa paAa Korroaa rHna ATh

Tepuuxr O3OH 35 N 55, uuue je norepleHa He caMo reopnjcxa n:oo4.nnaocr, oeh u

npuMeblBa oApxxBocr peurerta, floxasaHo je ga uurelureurua perylaqrja 3acHoBaHa Ha

BHM rrroxe 3HarHo yHanpeAlrrl eHeprercKy eQuxacnocr H cMarsuru euncnje urerurx
racoBa, uro je y nornyuocru y cKJraAy ca caBpeMeHuM eKoJro[r(HM r,r rexHoltorrrKHM

3AXTEBHMA.

oKBrrpoM, urro AoAarHo nornplyje B,rrurAHocr n HayqHy AocJreAHocr cnpoBeAeHor

r,IcTpaDr(uBar$4.

Hc paxnaar+,e npeAcraBJLa 3Haqajau uayuHN 4onpHaoc y o6,racrr nprlMeHe BeuraqKe

uure,rnrenqnje y repMorexHur{KraM cHcreM[M4 c r[oxycou Ha ayroMarcKo ynpaBJbalbe

npoqecoM caropeBarba y KornoBlMa. floce6Ha Bpe,[Hocr pa,aa orneAa ce y ycneuxoj

uHrerpaqujn Long Short-Term Memory @STM) Heyponcxux Mpexa y ynpaBJbaqKe

aIJrropHTMe, urro olroryhasa rjHTenl-treHTHy onrl-tMH3auHjy eneprercKllx H eKoJrolrrKr,rx

rapaMerapa 6ea norpe6e 3a c(ynoM peKoHQnrypaurjou nocrojeher xapABepa. Tuue je

orBopeH HoBH npncryn perynaulrjl.t clroxeHHx ArjHaMuqKHx o.rcreMa.
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Cxoguo cneuy HaBeaeHoM, xotrluctja sax.myvyje Aa araceprauraja xan.4nqara CretlaHa

[OnOSNha npeACTaBJba auaUajau Ha) rHH AOnp]rHOC H BLICOKo BpeAHOBaHo aKa.{eMcKO AenO.

I-LeHn pesyrrarfi npeacraBJr,ajy BaJTHAaH reMeJb 3a aiuba crp.urllBarla y o6,racrn

nHTeJr[reHTHr.rx eHeprercKux cHcreMa H uory 6nru oa BenuKe xopucrH H uaylHoj :aje4Hxqu

H ,rHAycrplrjcKoj nparor. Crora, xouncNja npegraxe aa ce KaHAHAaT ynyrr'r HajaeHy oa6pauy

gorropcxe gucepraquje.
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Y Ecorpaay, 17.07.2025. roaune

9ranosl.t xouucnje:

_ nou. ap Je.ncHa Crojarroeuh _ r*lcrrrop
.[ottcHr, Oary.nrcr ,o n,ur*roru*y B payylrapcKe rrayxc. AaQa EK vuHeep:trer,

\ta1"o$".l^
rpoo.ap /{eunh - xo:neurop

Barpeann npo$ecop, flpupo4no uareuarnrrx rfarymer. Ynurep:urer y llprumrur.
rIpuurrrrua, ca npHBpeNeBHM ceAuurreM y Kocoacroj Mnrpoaxur

,11.,tr",-4='
__------+

tlpo$. ap MulaH f,ruroprjesuh - flpeaceaHHK KoMBc4e
Pe.aoaHn npor[ecop x .lexarl Oarynrera utttlopuauuourx rexnonornja, A-il$a BK
vHHBep3xrer, 6eorpan, noclosa PC

Ilpor!. .rp BojraH Huxonsh - qran
Baxpemr nporlecop Kpnuuuarfl crtrr (o nomunjcxor yuxaeparrera, Eeorpa!

Ultcr, t,
llpo$. ap Heronan Cmuenrosuh - ,raar

Pelosnr npo$ecop, llpxpoano rrrareuaor.ucn r[axyrner, yuxreprnrer y flpRurrnnn,
flpurrrrna, ca np[BpeMeFUM cerlnrtrTeu y Koconcroj Murpoaxqn

T
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Y Eeorpaay, -------------------- roauHe

r{,raHosl..t rouucuj e:

Aou. ap JeneHa Crojanoouh - ueuroP

,,{oqenr, Oaxy,'rrer 3a MareMaruKy a paqyHapcKe uayre, A,r<}a 6K YHNeep:nrer,

npo$. ap He6ojura .{eHIrh - KoMeHrop

Baupe,qHu npo<pecop, flpupo.qHo MareMarHqKn Qaxyarer, Ynnaep:urer y flpuulruHIl,
flpnu.rruua, rr3ABojeHo ce,qulure y Kocooctcoj Murpoeuqn

Ilporf . ,up Mn,raH fituropujeer,rh - npe4ce4nux xouucuje
PeaosHN rtpo$ecop H aeKaH nn<lopuaquoHnx rexHoaoruja, AlQa BK

Yuureprurer, runx nocroaa PC

llpoQ. ap BojxaH Huroruh -vraH
uxo nolurlujcxor yHHBep3xrera, Eeorpaa

ll
BaxpeaHn npoQecop KPU trl nxa,r Ncr;r

Uilq u- u

Ilporp. ap HerosaH CralteHrosuh - qaaH

PeaosHra npoQecop, flphpo.qHo MareMarutIKI,t r[aryarer, VHuaepsnrer y flpNurnHn,
flpururuua, nsgsojeuo ceauurre y Kocoacnoj Mnrporrur
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