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Ognyxou HacrasHo-HayqHor seha ErexrporexHr4rrKor $axy,rrera 6p. 827 oa 15.5.2018.
roAr,rHe, uMeHoBaHH cMo 3a r{raHoBe Kouracr.rje 3a orleHy no4o6uocru reMe rr KaH.(H.qara

Heuame M. Mrarponuha, gull. rrHx. eJreKrporexHr4Ke 3a u3paAy AoKropcKe .qrEcepraqraje u
Hayr{He 3acHoBaHocrr,r reMe ,,O4pefuear{ npaBua 3acHoBaH ua nacuruoj ruureranaruoj
4erexqraju eJleKTpoMarHercxor curHa,ra".

Ha ocuony rraarepNja:ra npuJroxeHor ys 3axrer KaHAlrAara, Korr,uacraja rroAHocr4 cle4ehu

II3BEIIITAJ

l.Ilolaqu o KaHArrAary

1.1. Buorparfcxu no4aqu

Henama M. Mzrponrah je pofen 24. neqeN,r6pa 1983. roArrHe y Beorpa4y, Peny6.nnxa
Cp6uja, r4e je saBprrrr4o ocHoBHy rrrKoJry u rnrr,rHa:ujy. ,{nn:rouzpao je na E:rexrporexHlrLrKoM

Saxynrery, Ha O4cexy 3a eJreKrpoHHKy, reJleKoMyHr4raquje t4 ayroMarr4Ky, Cuep 3a

eJIeKTpoHHKy, 2007. roAuHe, ca [poceqHoM oueHoM 8.29, crexaBrxlr 3BarLe lunnoMupaHrz
aHxelbep e:reKrporexHure. Ha AOKropcKe cryAr.rje Ha ElexrporexHur{KoM Sany,rrery
Vuueep:urera y EeorpaAy ynucao ce2009. roAlrHe.

Y ueprao4y ol 2008. lo 2012. roA. paAr4o je nao ucrpaxuBarr u pasnojuu HHxebep y
I,lucruryry 3a MnKporaJtacHy rexHHKy r.r eireKrpoHuxy I4MTEJI, r4e je creKao ncrpaxnBaqKo
3BaILe lrcrpaxxBaq-capaAHnK. Ol2012. ao 2018. roAuHe 3arrocJreH je y xounanr.rju ELSYS,
4ox je oa 2018, :anoc,reu je y xounanujr.r ChipGlobe.

KauIuAar Hentarua Mrarpoauh je yuecreonao Ha qerr{pll npojercra MunucrapcrBa 3a
HayKy H rexHoJrorrxra pa:noj Peny6:rure Cp6raje r4 Kao pe3yJrrar AocaAaumer paAa o6jaerao je
ABa paAa y HayqHr.rM qacofificr4Ma, ceAaMHaecr paAoBa na rr,refyHapoAHHM u 4otrahuu HayqHr,rM

cKynoBI4Ma u yqecrBoBao je y pea:u.r:aquju rrer rexHr.trrKr,rx petuelba. O6nacr crpyqHor 14

HayqHor [rHTepecoBama cy My AarHTanHa H aHaJrorHa o6pa4a curHaJ'ra, HaMeHcKH paqyHapcKu
cHcreMI,I, RF e"rrexrpoHl4xa u MuKporanacHa rexHI4Ka, aHTeHe 14 cxcreMu Ha rII4[y.

1 .2. Cre.reHo HayqHo-r,rcrpaxraBaqro llcKycrBo

[oxropcxe cry4raje Heual+,a Mrarpoenh je ynHcao 2009. roAr4He Ha

ElexrporexHlrqKoM ftaxy:nery Ynueepsurera y BeorpaAy, Mo.{yJr Elerrpounxa. KanAular je
IIoHoBo ynacao 3. roAI4Hy AoKropcKnx crygnja 2015. roAuHe y3 rrprrHaBalbe paHuje
rloJloxeHrrx Hcn.ilra. Kau4ugary je o4o6peuo Mr4poBame rrKoJrcKe roAuHe 201512016, z6or



rIpI4BpeMeHor paAa y HHocrpaHcrBy. ToKoM AoKropcKr4x cryAr4ja KaHAr,r.(ar je, ca npocerrHoM
oqeHoM 10, no:roxuo cBe r4crrure npe4eufeHe rrJraHoM r{ flpotpaMona cry4uja u ro:

l. @asHo cr,rHxpoHr4caHe lerJbe,
2. llpn*reua Mr4Kpopar{yHapa,

3. flpojexrosalbe HaMeHcnr,rx paqyHapcKux crrcreMa,
4. Eneprercxa eJrexrpoHuKa,
5. Pa:soj Mr,rKporpouecopcKor co$reepa,
6. Hauencre ceH3opcKe Mpexe,
7. O4a6paua rorJraBJba !r3 aHa,TorHe eJreKTpoHr{Ke,

8. llpahen e noKperHux rlprJbeBa,

9. Caapenenu MepHr4 cr4creMlr,
10. Ynoa y HayqHH paA.

Yaugou y npHJIoxeHI4 AoKyMenraqujy, Moxe ce KoHcraroBarv Aa ce KaHAr4Aar
Heuama Murpoerah roKoM croje rapujepe 6anuo ucrpaxr.rBalbrrMa y Heronr4Ko Hayr{Hr.rx
o6lacrn. Iloce6ny naxrby roKJroHrro je acrpaxuuarruua y o6lacru 6exuqnzx
KoMyHHKaIIuoHI,Ix crlcreMa lr o6page curHana y Mr4Jrr.rMerapcxoM oncety. Y oroj o6:racru uua
o6jae:reH je4aH pa4 r<areroprEje M21, ocaM paAoBa Kareropraje M33 u ceAaM paAoBa
rcareropraje M63. .{eo aKTI,tBHocrLI Ka:r^p.u1a:ra oAHocr4 ce Ha r{crpaxuBara y o6nacru rexHhxe
npotrrlrpeHor crleKrpa LI y 3arrrrr{Tvt cvtHara 3a rrpeHoc noAaraxa H ynpaBJbaqxNx ronrau4z. Y
oroj o6racrla AMa o6jae.x,en jeAaH paA nareropr.rje }{24 ujeaa, paA Kareropuje M63.

KaH4ugar Henrana Mllrpoeuh je 25.05.2018. ro4lrne rroJroxuo AoKropcxr.r ucnr4r y
Be3H ca no4o6Horuhy reMe I,I KaHAr4Aara rpeA xolrucujou y cacraBy: Ap MulaH flpoxuu,
peAoBHr4 npo$ecop, Ap 3opan (Dlrrunoenh, HayqHH capa.{Hr4(, ap Mapuja Creeauoeuh,
BaHpeAHr,{ npoQecop, n gp AlexcaHAap Parcuh, BaHpeAHr{ npo$ecop.

Y ceoNl AocaAaIrIBeM paAy, KaHAr4Aar je cauocra,rHo lrJrr.r y capaAlr,H ca Apyrr,rM
ayropllMa o6januo ABa pal^a y lrelyuapoAHuM qacoflLtcprua, ocaM paAoBa Ha rraelyHapoAHuM
xouSepenqr.rjanla H AeBer paAoBa Ha 4ovahuu xon$epeuqrajana. Yqecrnosao je y ra:pa4u
Brrrue rexHurrKux pe rlrem a u ta6 oparopzj crcr,rx flpororr{rroBa.

Cnlrcax paAoBa ny6;ruxoeaur4x y HafrHr{M qaconucuMa:

Kamezopuja M2l:
1. Mitrovi6, N.M. and Ponjavi6, M.M.: Multichannel 2-D Direction Finding Based On Differential

Amplitude Detection, IEEE Sensors Journal, vol. 15, issue 9, pp. 5064-5070, 2015 (IF=1.889)
(DOI: 10.1109/JSEN.2015.2434876 Print ISSN: 1530-437X, Electronic ISSN: 1558-1748. CD-ROM
ISSN: 2379-9153)

Kamezopuja M24:
l. Todorovii, B.M. and Mitrovii, N.M.: Hybrid DS/FI{ Two-Level Code Acquisition of Frequency Hopping

Radio in Rayleigh Fading Channel, Factct Llniversitatis, Series: Electronics and Energetics, vol. 25, no. 3.
pp.225-233,2012 (DOI: 10.22981FU881203225T^ Print ISSN: 0353-3670, Online ISSN: 2217-5997)

cnucar pa.qoBa ny6luxoeaur,rx ua naefyHaporHr.rM u goruahuu HayqHr.{M cKyrroBnMa:

Kameeopuja M33:
l. Mitrovi6, N.M., Obradovid. D.D.. Manojlovii, P.S.. and Jovanovii, S.P.: "Pulse Measurements via

Portable Wideband Microu,ave Detector", Proceedings o/ the lAh IEEE International Conference on
Telecommunications in Modern Satellite, Cable and Broadcasting Serrices, TELSIKS 2011, NiS. Serbia,
2011.. Vol. 2,p.529-531,2011 (Print ISBN: 978-1-4577-2018-5) (DOI: 10.1109/TELSKS.2011.6143169,
Electronic ISBN: 978-1-4577-2019-2, Print ISBN: 978-1-4577-2018-5, CD-ROM ISBN: 978-1-4577-
2017-8)

2. Mitrovi6. N.M and Djurovii, Z.: "Tor.vard Adaptive Initialization of New Tracks in MTT Systems",
Proceedings of the 46'h International Scientific Conference on Information, Communication and Energt



Systems and Technologies, ICEST2}l l, NiS, Serbia, 2011., vol. 1, pp.
(rsBN 978-86-6 1 25-03 1-6)

149-152

3. Mitrovii, N.M., Obradovi6, D.D., and Manojlovi6. P.S.: "Analysis of Wide Band Unknown Microwave
Signals Detected by One Antenna", Proceedings of the 15't' International Scientific Conference on
Information, Communication and Energt Systems and Technologies, |CEST2010. Ohrid. Macedonia,
2010., vol. 1, pp. 123-126 (ISBN: 978-9989-786-58-7)

4. Jovanovi6, S.P., Manojlovi6. P.S.. Obradovii, D.D., and Mitrovii, N.M.: "Wideband Receiver for Signal
Detection in Frequency Range from 15 to 19GHz", Proceedings of the 15th [nternational Scientific
Conference on Information, Communication and Energt Systems and Technologies, |CEST2010, Ohrid,
Macedonia. 2010., vol. 2, pp. 545-548 (ISBN: 978-9989-786-58-7)

5. Mitrovii, N.M.. Obradovii, D.D., and Tasi6, S.A.: "High Frequency Low Cost Fast Channel Sr.vitching
Synthesizer", Proceedings of the 9'h IEEE lnternalional Conference on Telecommunications in Modern
Satellite, Cable and Broadcasting Sen,ices, TELSlKS2009. NiS, Serbia, 2009., vol. l. pp.48-51
(E-ISBN :978-1-4244-4383-3) (Print ISBN: 978-l-4244-4382-6) (DOI: 10.1109/TELSKS.2009.5339494,
Print ISBN: 97 8-1 -4244-43 82-6, CD-ROM ISBN: 97 8-1 -4244-4383 -3)

6. Obradovii, D.D, Zivanovie.2.8., and Mitrovii, N.M.: "Remote Monitoring of the Microu,ave Repeater
Systems with Solar and Wind Power Supply", Proceedings of the 9'h IEEE lnternational Conference on
Telecommunications in Modern Satellite, Cable and Broadcasting Senices, TELSIKS2009, Ni!^
Serbia. 2009., vol. 2, pp. 568-571 (E-ISBN: 978-1-4244:4383-3) (Print ISBN: 978-1-4244-4382-6)
(DOI: 10.1109/TELSKS.2009.5339442. Print ISBN: 978-1-4244-4382-6. CD-ROM ISBN: 978-1-4244-
4383-3)

7. Perii, M.V." Perii, D.B.. Orli6, V.D., Obradovi6, D.D., and Mitrovi6, N.M.: "Realization of Signal
Processing tbr 200MbiVs Millimeter Wave Link at 60CHz". Proceedings of the 9'h IEEE International
Conference on Telecommunications in Modern Satellite, Cable and Broadcasting Sen'ices TELSIKS2009,
NiS. Serbia,2009.. vol. 2.pp.467-470 (DOI: 10.1109/TELSKS.2009.5339468. Print ISBN: 978-1-4244-
4382-6, CD-ROM ISBN: 978- 1-4244-4383-3)

8. Mitrovii, N.M., Obradovii. D.D., and Peri6, M.V.:"Central Control Unit for the Outdoor Unit of IMTEL
Digital Radio Relay Systems Series 8", Proceedings of the 44'h International Scientific Conference on
lnformation, Communicalion and Energt Systems and Technologies, ICEST2009, Veliko Tarnovo.
Bulgari a, 2009., vol. 1, pp. 9 l -9 4 (ISBN: 97 8-9 5 4-438-7 9 6-9)

Kamezopuja M63:
l. Mrlrporuh, H.M. n fipri4apearah. B.P.: "Meper+e 6paraue [oKperuor o6jer<ra npuMeHor\'r .{oulepoaor

e$exra ra Wavelet rpaucrlopuaquje", j1opuux padoea 55. Kourlepeu4uje ETPAH21I l, Ba*a Bpyhuqa
(Tecruh), BocHa ri Xepueronuua. 2011., (ISBN: 978-86-80509-66-2)

2. O6paeoerzh. !..[., MaHoj,.rosnh. II.C., Mizrponnh, I{.M., JosaHosrh. C.fl. r.r Eojoeuh X..: "Co$mep sa
ayroMarl.r3oBaHo Mepelbe ulrpor<onojacnr.rx Mr.rKporaJracHrrx npujeuuara". WI Tetexo.vyuuKatruoHu

dropy, TEJI@OP2010, Beorpas, Cp6uja,2010., pp. 1301-1304 (ISBN: 978-86-7466-392-9)
3. Joeauoruh, C.fl., Marioj,rosuh. Il.C.. Tacuh, C.A., Obpasonuh, !.!.r.r Murposah, H.M.: "Sirokopojasni

prijemnik za detekciju signala u opsegu 11-15 GHz". XVI Telekomunikacioni forum TELFOM1I0,
Beograd, Srbija. 2010., pp. 856-859 (ISBN: 978-86-7466-392-9)

4. Mnrponuh, H.M. a Toloponr.rh. E.M.: "Ana,rraaa xu6plrgue DS-FS aeoHnBoBcKe KonHe cr.ruxpoun:aurzje
paauo-ypelaja ca <[pereeuqr.rjcKr{M cKaKaBet"f'. 36opuux padoea 51. xourlepentluje ETPAH20 10. [o*u
Ma:rauonaq, Cp6uja. 2010., TE4.3 1-4 (ISBN: 978-86-80509-65-5)

5. O6paaosnh. {.[.. Jo6aHoruh, C.II... MNrpowrh, H.M. a fajuh. X.: "Pemnzasuja o6paae cnrHafla Ha
vlefySpexeeuquju clrcreua :a aerenuujy 3parrerLa y Mr-{r.ruMerapcKoM oncery og 60GHz", .V6opuux
padoea 54. xou(tepeuquje ETPAH2110, ,{or+n Mu,ranoraq, Cp6u.ia, 2010.. MT2.4 l-4
(ISBN: 978-86-80509-65-5)

6. Murponuh, H.M., O6paaoeuh, A.A. rz Maro.jlorrlh, fl.C.: "JeAna Merora oApebuBarla a3r{Myra r43Bopa
3paqema yrorpe6ou xopH aHreHa ", 36opnux padoea 5j. xouQepeuquje ETPAH2009, Epnavra 6ama,
Cp6uja. 2009., APl.2 1-4 (ISBN: 978-86-80509-64-8)

7. Tacuh. C.A., To.loposuh, E.M. u Mrzrpoeuh, H.M.: "Jeruo peuelLe tlpexreHur.rjcr<or cuHrerr43aropa
UVF paguo-ypelaja r<oju KopHcrI.{ rexHHKy npour4peHor cneKrpa Mero.[oM raperrHe cexreuqe",
36opuux padoea 53. xouQtepeutpje ETPAH2009- Bpmavxa 6a*a. Cp6raja. 2009., TF3.2 1-4
(ISBN: 978-86-80509-64-8)

8. Mrlrpoauh [{.M., O6paaoalrh, !.{.. Tacuh, C.A. u fajrah. X.: "Ynpae.mame cr4Hre3oM yqecraHocrr4
(DSS i PLL) ua 6a:ra Silabs C8051F12l l\{i4rporoHrporcpa", XVI Tenexouyuuxatluouu Qopyu
TF;tl@OP2008, Eeorpa.u, Cp6u.ia,2008., pp. 293-296 (ISBN: 978-86-7466-337-0)



9. Mr-rrponah, Ll.M.: "[IosuIIHoHHpa]Le y X-Y Koop,qHHarHoM cr4creMy nouohy KopaqHr4x Moropa
ropnurhemen MSP430F1232 unrporourpo,tepa" . 36opuux padoea 52. xou$eperquje ETPAH2008,
flaur.rh, Cp6uja, 2008., EL4.4 - 1-4 (ISBN: 978-86-80509-63-1)

Hayuno-ucrpaxnBar{Ko ucKycrBo Heuarra Murporzh je crr,rqao u frelrrheM y BeheM
6pojy HayuHo-I.{crpaxuBaqKux npojeKara Kojn cy QuHaHcrapaHH oA crpaHe Muuucrapcrra
rpocBere, HayKe H TexHo-rorxxor pasroja P. Cp6uje:

l. IlpltlteHa rexHHKe rlporxrlpeHor c[eKrpa 3a 3arr]Tary cr4rHiura xoju npeuoce noAarKe 14

yrpaBrtsaqKe KoMaHAe, TP-1 1 037,
2. JIllHxoeH y ML{JILIMerapcKHM once3uMa (60GHz) ynrpaBr,{coKor Kanaqlrrera lGbit/s,

TP-1 1038,
3. I{crpaxueame v. pa3Boj peue}ba 3a no6onurarre rep$opMaHcil 6exu.{Ht,tx

KoMyHuKaur4oHr,rx cucreMa y Mr4irr.lMerapcKoM orrcety $pexneuquj a, TP-32052,
4. feHepucame u xapaxrepu:aquja uaHo$oroucxr,rx $ynrcqraoua:ruux crpyKrypa 3a

6 uoue.4rarluHcKy 14 unSopruarurrry npr.rMeH y, I4WI4- 4 5 0 I 6 .

Ha nperxoAHo HaBeAeHI4M npojexrraua yqecrBoBao je y peanwzaqujvt c:reAehux
TexHIIqKHX peIUeI5a:

1. O6palonuh, il,.A.u Murporuh, H.M.: "VnpanJ'baqrr.r cr,rcreu ODU jeguuiaqe". Pesylrar ua npojexrl
,Uuuxoeu y utt,tu.\temopcKu,r't oncesuva (60 GH) ynmpasucoKoz Kanaqumema lGbit/s, TP - 11038, 2008

2. IIepNh. M.8.. O6paaonreh. .{..{., llepuh !.8., Op,.ruh, B.A. u Mtrpoarah, H.M.: "Ila6oparopujcxr.r
npOTOTHn aHaJtH3aTopa KBaJIHTeTa !HrI4Ta.'IHOf IIpeHOCa yJ'rrpa-BI,IcOKOI- upOrOxa", Pe:lylrar ua npOjexry
-lluuxoeu y autruvemapcKuu once3uilta (60 GH:) ytmpazucoKoe Kanauumema lGbit/s, TP - 11038, 2008

3. Ilepuh, M.8., O6pa,1ouh .4.!.. Ilepah, [.8., Oplrah B.A. a Mr.mpoanh. H.M.: ..Jla6opa.ropr.rjcrr.r

npororltn DBPSK MoAeMa rporoKa 200Mbit/s ta 12GHz". Pe:y,rrar aa npojexry ,rluuxoau y
ttutturlemapcKtlr4 once3uua (60 GH:) ylmparucoKoz Kanaqumema lGbit/s, TP - I 1038, 2009

4. O6pa;oeuh. {.f,{.. Miarposuh. H.M. u flperpar, M.C.: "O6pa4a crrrH€ua ua ruefyQperceeuquju 3a cHcreM
:a oApefr.rnane cMepa H I4HTeH3t4Tera Mr4Kpora!'racHor 3paqel6a y MllJrnMerapcKoM TaJ'racHola o6lurcy",
Pe:y;ra:r ua npojexry ,Auuxoeu y MutuMemapcKluvt once3lr,ua (60 GH:) ynmpaeucoKoz Konanlumemo
lGbit/s, TP - 11038. 2009

5. Ileplrh, M.B., Murpoeuh, H.M., O6pa,1oenh, [.[." llepzh. I.B. u Op:rrah, B..(.: ,,Jla6opa.ropnjcxa

rlpororun o6paae curHaJ'ra y ocHoBHoM oncery nporoKa ao 1.25Gbit/s ca Ethernet uurep$ejcou",
Peeyrrar na npojexry ,Uuuxoeu y Multu"uemapcKuv once3uJtta (60 GHz) yrmpaeucoKoz Kanatfitmemo
lGbitis, TP - 11038. 2010

1.3. Oriena [oAo6Hocru KaHAr.rAara 3a paA Ha npeAnoxeuoj reuu

Ha ocHoey nperxoAHor rIpHKa3a pe3ynrara AocaAarlber paAa H ocrBapeHor r{cKycrBa
KaHAHAara Heuas,e MurpouEha, AlrnJt. r.rHx., KoMHcLia je creKJra yBHA y cnoco6Hocr
KaHAuAara 3a HayqHo-HcrpaxflBaqKr{ paA, Kao H lberoBe uoryhuocru Aa roxoM rqpa1e
npeAJloxeHe AoKropcKe AHcepralIuje ocrrapn pe3ynrare xojra lrory 6r,rru eepn$HKoBaHlr oA
crpaHe KaKo AoMahe raKo ra *refyHapoAHe Hay{He 3ajeAHHqe, re cMarpa Aa je noAo6au sa
H3paAy npeAJroxeHe AoKropcKe gucepraqraje.

2. Ilpegmer r qrrJb ll sHavaj rrcrpaxuBarLa

V uoc,re4rre ABe Aelrenuje nacuano o4pefllralLe npaBqa 4olaseher eneKrpoMarHercKor
'tailaca y MuKporanacHoM oncery (passive direction finding - DF) nocra:ro je 4ucqnnJruHa Koje
ce jacHo pa3rrr4Kyje oA oAroBapajyhrax HFruHF r4 paAapcKr4x DF rr,rero4a.



lloeehaHa norpe6a ga DF ypefajr.rua je nacrara Kao nocneAr,rrla Burue $axropa, rpe cBera
:6or uorpe6e sa cucreMllMa 3a paHo gojaeruaean e, Kao r,r Apyrr,rM qlrBrrJrHr{M u HayrrHuM
npr4MeHaMa [1] -[7]:

1) DF noxperHr{x npe4ajuaxa u 6a:nux craHprrla,

2) paguo ocMarpalbe y $opuu:
a. [perro3HaBa]ra H orx,llarbama r.rHrep$epeurluja y Be3aMa,

6. Jrorlr4par{,a Heayropr.r3oBaHux npe4ajnuxa,
3) curypHocHu cepBlrcl4 ca rIr4JbeM npero3HaBav,au cyz1ujarba KpuMr.rHar.rHr4x paArbu,
4) c:roxeHra Br4ue-yJra3Hn KoMyHr,rKarIHoHl,r cr4creMu tuja o6pa4a 3aBr4cu A oA

un$opruaqraj e o no:lrqraj l.r npe4aj uura,
5) NcrpaNprBalbe rJra H paAr4o-acrpouorr,ruja.

Ilocroje ABe rpyfie nacuBHr4x DF ueroga: reoJroKarluja n ronuouerpaja. feoloxaquja
rloApa3yMeBa ogpefueame nosnqNje r.{3Bopa err,luryjyher sparrena, Ha nprlMep y GPS
KoopAI4HaraMa, H 6asupana je na npujeuy cprrHaJra rro Burrre npocropHo Ar.rcJrorlupaHr4x
aHreHa. louuouerpraja ce cacroju og ogpefuralba penarlrBHor rpaBr{a H cMepa (direction of
arrival - DOA) yMecro nosuquje, H sacHoBaHa je ua cHrHaJy rrpLrMJbeHoM Ha aHreHcKoM Hr,r3y

HJil,r CHCTeMy.

Cee DF MeroAe, 6ur,o ga ce paAlr o ogpefneamy no:nquje HJrr.r DOA, 3acHoBaHe cy Ha
aMnJIrryAcKoj ulutru Sa:noj 4erexquju curHaJra u tslrxoBoM rraelyco6norra nopefemy.

I'Iaeanna DF MeroAa oapelyje a3r4Myr y orcery o4 0o 4o 360o ca rvroryhnomhy
pa3JrI4KoBaBa 6lucrcux I43Bopa 3par{er6a u rlo yrny u $pexeeuquju, ys reHepr{caEe pe3yJrrara y
peaJIHoM BpeMeHy. Texsuxe xoje r<ou6unyjy onaro 4e$ranucane DF rr,reroAe ca Meper$eM

$pexneHlrl,Ije Hoclroqa, rulrpl4He [.IMnynca r, u BpeMeHa rroHaBJ'barra r,rMnyJrca (pulse repetition
time - PR.Q ouoryhyjy ra xnawrSnxaqujy r.r3Bopa 3paqeH,a.

K:racra$raxaqraja 6nucxux I.I3Bopa 3paqerba je ruoryha rpr{MeHoM BurrrexaHzurue o6page,
rrro ycroxlr,aBa npoqec o6page u ycflopaBa oA3HB y peaJrHoM BpeMeHy. 36or rora, npr,rMeHa
BulIeKaHaJIne o6page 3axreBa e$uracue aJrropr,rrMe o6pa4e xojr,r gajy npaxBarJ'r,HB pe3yJrrar y
peaJrHoM BpeMeHy.

Ilpee DOA rexHHKe 4arlapajy joru us rIoJIoBrrHe nportrnor BeKa, €uru je rbuxoe nyHu
noreuquja.n ncxopnruheH reK y BpeMeHy peno,ryUr.rje AaruruurHe o6page cr{rHa!'ra. Ilpena
nplrHqr4ny pa4a, DOA rexHprKe ce Mory rroAeJrnrl,i Ha:

1) Borcos-BaroBy rexHHKy, najuemhe npr.rMelruBauoj na A4xoxoauu aHTeHaMa, [8], l9l
2) ncey4o-,{omepoay rexnrErcy, [10]
3) ra rexuuxy KopeJraruBHor raHrep$epotrerpa. [11]

Borcon-Barora DOA rexHHKa 3acHoBaHa je Ha nopelemy aMrJrr4ryAa, a o4.nuxyje -ie
oAcycrBo o4peleuocrl4 cMepa, Ilrro ce Moxe Kopr,rroBarr{ ynorpe6onr AoAarHe aHreHe. flcey.{o-
flon,repona DOA rexur.u<a r.r DOA rexHHKa KopeJ]arr,rBHrav raHrepQepoMerpoM cy 6a:upaHe Ha

$a:Horra nopelemy. l{aro rexuuxa uHrepSepoMerpa oApebyje Herrro npequsuuje nosHqrajy og
nceyao-lonnepoBe rexHuKe, cJloxeHocr o6pa4e r{uHH Hx no4je4uaxo He[oroAHrzM 3a Br.rlre-
KaHtu'rHO rpoqecuparbe y perLrHoM BpeMeHy, rj HenotoAHHM 3a $pexeenqrEjcxy
r:racuSraxaqlrj y qu.neaa.

3ajegurauno 3a cBe rexHlrKe jecre 4a cy peaJrr{3ar{uje gonunaHrHo crarluoHapHor rr.rna.

Ilpegruer AoKropcKe glrcepraqraje je npojexroBane n peaJrr43aqnja uo6nmior u eSuracuor
DF ypefaja 3acHoBaHor Ha yHaupefeHoj u rr,roqu$uxoeaHoj Borcon-Bar rexHr{rlu, y xojoj ce
ueo4pelenocr cMepa eJIIrMrIHlIue ynorpe6ou ycMepeHux aHreHa. KoM6lrHoealbeNa
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BH[eKaHanHe AereKIrI{je, eQuxacnor aJ]ropr.rrMa, h aAeKBarHe coQreepxo-xapABepcKe
rrMrrreMeHraquj e, ocrnapyj y c e npe4srl! eHr4 rIrzJbeBH :

. uprpoKonojacxa BHrrreKaHaJrua 4ererquja,

. pa3JrprKosarra 6Jrzcxr4x r43Bopa 3parrema y peaJrHoM BpeMeHy,

. K.[acuQuxaqIEja I43Bopa 3paqema y pearHoM BpeMeHy no $pexaeuquju pt 'rt4rty

crrrH€ura Ha ocHoBy napaMerapa r u PRF.
o Ma:re 4anreu:uje.

Pe:yrraru 4racepraquje cy npHMeHJbr,rBr{ y cBr{M o6:racruua rAe ce Kopucrr.r DF: y paAuo
ocMarparLy, KaKo ca qpIJbeM orKrralbarba uHrep$epeHrrraja y Be3aMa pr raKo r{ ca qr,rJbeM

Jrorl[pa]La Heayropr43oBaur,tx npe4ajnuxa, y curypHocnr4M cepBr4cuMa Ca UH,'beM
npeno3HaBaBa r,r cys6ujan a KpuMr{HaJrHr,rx paArbH, y cJroxeHHM Br,rue-yna3HHM
KoMyHITKaI{I4oHI,IM cllcreMa uuja o6paga 3aBilcu u o4 ran$opmaquje no:uqnje upe4ajHuxa, y
ucrpaxr,rBarb r4Ma r rr a, y paAr4o-acrponouuj u u cl.

ll] A. Rembovsky, A. Ashikhmin, V. Kozmin, and S. U. Smols kiy, Radio Monitoring: Problems,
Methods and Equipmenl, London-New York, USA: Springer,2009.

L2) D. Caratelli, I. Liberal, and A. Yarovoy, "Design and full-wave analysis of conformal ultra-
wideband radio direction flnders," IET Microwaves, Antennas & Propagation, vol.5, pp. 1164-
ll'74, Jul.2011.

[3] J. Liang, "Joint Azimuth and Elevation Direction Finding Using Cumulant," IEEE Sensors Journal,
vol. 9, pp. 390-398, Apr. 2009.

[4] X. Yuan, K. T. Wong, Z. Xu, and K. Agrawal, "Various Compositions to Form a Triad of
Collocated Dipoles/Loops, for Direction Finding and Polarization Estimation," IEEE Sensors
Journal, vo1. 72, pp. 1763-1771, Jtn.2012.
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pp.72-95.
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Sydney, 2007, pp.283 -302
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t8] W. Wang , G. Liao, D. Li, and Q. Xu, 'oFocus Improvement of Squint Bistatic SAR Data Using

Azimuth Nonlinear Chirp Scaling," IEEE Geosciences and Remote Sensing Letters, vol. 11, pp.
229-233, Jan.2014.

[9] J. H. Choi, M. S. Jung, and K. W. Yeom, "A Design and Assessment of a Direction Finding
Proximity Fuze Sensor," IEEE Sensors Journal, vol. 13, pp. 3079-3089, Aug. 2013.

[10] D.P. Scharf, J.A. Keim, F.Y. Hadaegh, "Flight-Like Ground Demonstrations of Precision
Maneuvers for Spacecraft Formations-Parl II," IEEE Systems Journal, vol. 4, pp. 96-106, Mar.
2010.

[11] S. Henault, Y.M.M Antar, S. Rajan, R. Inkol, s. wang, "Impact of Mutual coupling on
Wideband Adcock Direction Finders," in Proc. CCECE'08.2008, pp. 1327-1332.

3. Ilo,ra:ne xunore3e

Y r.rspagra npeAJloxeHe AoxropcKe Ar.rceprarluje no:rasH ce oA ocHoBHe nperrocraBKe Aa ce
Ha ocHoBy rlo3HaBalba nocrojehrax DOA cr,rcreMa Moxe peaJrr43oBarra cr4creM xojrE :a4pNana
rlpeAHocrl4 nocrojehux y3 .qoAarHo yHanpefeme paseojena H lrMrrJreMeuraqujorr,r HoBHx MeroAa
u rexHHKa. C ruu y Be3H noce6sa naxlLa 6uhe roxlorbeHa yno3HaBalby Ir HcrpaxuBariy
c,re4ehux [ocraB(H:

o Pea,rusaquja DOA rexHHKe rlpeAcraBJba cJroxeHy xonr6uuaqrajy KoMnneKcHe
xapABepcKe nlarQopue u eourcacHor aJlropr,IrMa rrpoqecupaHor y peanHoM BpeMeHy.
3axresaHe neptfopuauce cy KoHTparHKTopHor u4rra: BHcoKa flpeqrtHocr, BerHKa



BepoBaTHoha AeTeKq}lje flpu HrrcKoM Hr4Boy oAHoca cprHar'l-tr]yM, paBHa

tppernenqraj cKa Kapaxrepr.rcrr4Ka H pirJrr4roBame 6:rucrrax npegaj uuxa.
flpuneHou noroAHo 4u:ajHupaHor aHTeHcKor cr4creMa, rotr6uHaqujou HoBot
eSuracHor aJrropr,ITMa ca rraMerHoM aHturorHo-Ar,{rxTa,rlHoM KoHTpoJroM eneKTpoHcrr.rx
KoMrIoHeHTlr y ynrpa-rlupoKoM aucoxo-SpeKBeHTHoM oflcery, Ha HucKo-ra6apr.lruotr
xapnBepy, uoryhe je peanu:osaru DOA rexHHKy, roja excnnoarlrlre 4o6pe crpaHe
uocrojehux rexHHKa, AoK r4MrrJreMeHTaqujoru opr4trrHaJrHux xapABepcKux yt

co$rrepcxrEx MeroAa orKJrarba HeAocrarKe nocrojehux rexHr{Ka. Hoea rexHura rpe6a
Aa rroKaxe 4a je uoryhe, ocrBapr,rrra DOA y peaJrHoM BpeMeHy.

A4ernaruuu npojerroBalr,eM xapABepa 14 rlMrrJreMeuraqujona ogronapajyhe rexHHKe
cr4Hre3e yrrecraHocru, nroryhe je 4ohn 4o yje4naueHe Kor{Tpora6a.lrue Br.r[e-KaHuurHe

4erer<qraje y rrupoKoM $pexneuqrajcKoM orcery, n cuoco6Hocrr{ pa3Jr}rKoBarba 6:rzcxnx
qflJbeBa. Taaa 6poj KaHaJra Moxe Aa 6y4e epno BeJrr4Kr.r, npu r{eMy oH 3aBucr{ oA
rxr4pr4He <lpenreHqujcKor orcera y KoMe rpe6a Aa ce 4erenryje npe4ajur.rx, t4

BpeMeHcKor cJroTa xapABepcKe npoMeHe KaHa[a.

O4roeapajyhrau npojemoean eu co$reepa z xapABepa, rope.q ocrBapelLa
nep$opuaacn rro nurarLy gerexqnje, nroryhe je pealu:osaru ypefaj uo6uluor runa,
3a pa3JrHKy o4 nocrojehux xoju cy crarlr{ouapHor rrlla.

4. Hayune Merole rrcrpaxrrBarba

Hay*re MeroAe roje he 6uru npunemeHe y HcrpaxlrBarby H H3paAr.r [peAJroxeHe
AoKTopcKe 4ucepraqraje cy MareMarprlrKo MoAeJroBarre, crauynaquja r4 eKcnepuMeHr. HaseAeue
MeroAe 6r.rhe npr,ruerbeHe Ha cneAehu HaLrr.rH.

o Passoj MareMarprqKor MoAena aHTeHcKor AeJra cucreMa. Oueryje ce Aa ce npeKo
MareMaruqKor Mo.qeJIa ilcilvla reopNjcxa $yHrrlraona,rHocr cucreMa u 4ofe Ao rroAarara o
[paBIIy H cMepy AoJla3Hor cprrHaJra y ycnoBr{Ma eapnjaqraje pa3rr4rrurrrx napaMerapa.
MareuaruqKu MoAen he 6wru [pr.rMe[LeH nplr ra:6opy onrHMirJTHor peuerba aHTeHcKor
cHcTeMa.

. Passoj co$roepcxlo< MoAyna il cuMyJlauuoHlrx MeroAa 3a npoBepy eSuxacuocru
trJlropr.IraMa u 6p:uue oA3uBa npoMeHe KaHara. I-J,rarr oerax aKrLrBHocrH je o4pefrzname
BpeMeHcror r4HTepBaJra y KoMe rpe6a H3Bprxr4Trr anropuTaM :a DOA, ltao H npoBepa
reHepl{ca}ba uH$oprrraquje o npaBrry 14 cMepy Aona3Hor curHaJra y peaJrHoM BpeMeHy.

. Pa:soj MepHHx MeroAa 3a rpoBepy npeqr{3Hocnr 4erexqr.rje u npoqecupaHor aJ.rrop}rrMa y
pearHr.iM ycJroBrrMa cpeAr4He. Ilpegeufeno je Aa ce pa:rujy, cnequ$uuue MeroAe
euylaqllje npe4ajnr,l<a, nonohy clrrHtur reHeparopa, rpoMeHJr,HBe Qpexeeuqrzje u
HanoHcKor HI,IBoa AI,IpeKTHor ra CW curHaJra, H aHTeHe ca napa6o:rlrqHr4M pe$nexroporra
oturpor eJIeBaIIlIoHor yr,'Ia y oAHocy Ha rroAJrory, ca qr4Jbenr H:6erasama 4ererqraje
3par{erLa 6o.rHlrx ro6osa. Poraqr{jorvr oKo recrHpaHor xap.(Bepa. Aare :ra6oparopujcxe
ofipeMe v r,apuja\wjortr Qpenseuqlrje [r HaroHcKor HuBoa ct.trHeur reHeparopa, Mepe ce
uep$opruauce 4erexqr.rje N DOA.

o flonrohHe HayqHe MeroAe xopraurheHe y r4crpaxuBarLy cy na6oparoprajcKe Mero,{e 3a
MepelLe 4rajarparvra 3paqema aHreHa, MepelLe nsolaqnje usuefy KaHaJra, Mepeme
oCeTJbHBocTA AeTeKTOpa, Mepelbe rpetuKe aHaJIOTHO-ALITI4T€Ir'IHe xounep:Nje r,r MeTOAa 3a

Meperbe u ycauratlIaBalr,e HuBoa flapoBa AeTeKTop-aHTeHa.
o Meroga Mepelba u:o,taquje usnaefy KaHaJra, npojexroranux Mr{KporiuracHux

$umapa, y na6oparopr,rjcrr,rna ycJroBuMa, sacuonaua je Ha rrpHMeHH cr,rrH€rJr

reHeparopa xao uo6yAe 14 crreKTpil,THor aHalrr,r3aropa r.r Mpexnor aHaJrr{3aropa ca
rl,r4 Jr,eM fipoBepe or{eKrzBaHnx nep Sopu aucu.



Mero4a Meperba grajarparvra 3pa.re*,a aHreHa, y na6oparoprajcrlrvr yc.rroBr{Ma,
:acHoraua je Ha rrpt{MeHr4 ct{rH€L'r reHeparopa Kao no6yae v cneKrp€rJrHor
aHrL'rr{3aropa ca rlr4 JbeM flpoBepe oqerr4BaHax n ep$op*rauc r.r.

Mero4a Mepelba ocerJbuBocrr4 AereKTopa,y ta6oparopujcrua ycJroBVMa, 3acHoBaHa
je Ha lprarvreHpr cr4fHan rcHepaTopa xao no6yAe r{ Mepaqa cHate c rIHJ[,eM npoBepe
oqeKr{BaHlrx nepSopuancu.
Mero4a Meperf,a rperxKe aHaJrotHe xonrep:uje, je co$rnepcKrr KoHTpoJrr4caHa
MeroAa, y :ra6oparoprajcxurra yc:roauua je 3acHoBaHa Ha npr,rMeHu curHil,r
rcHeparopa rao no6yAe 14 MuKpoKoHrponepa 3a rpoBepy nep$oplraucu.
Mepeme u ycaura[raBarbe HHBoa napoBa AereKrop-aHreHa, je co$mepcru
KoHrpoJrr{caHa MeroAa, y ra6oparopujcrurlr ycnoBr{Ma je peanusoBaHa rrpr.rMeHoM

oflpeMe r43 rJraBHe Mero.(e rao no6yAe, r4 Mr4KpoKoHTporepa 3a ycarJ]auaBarbe.

5. O.rerunaHlr Hayrrnr{ AorrprrHoc

V oxeupy [peAnoxeHe AoKTopcKe Auceprarruje ouexyjy ce cle4ehu HayrrHr.t pe3ynraru
r.r AonpHHocr4:

f.[asHI.I HayqHH AonpLIHoc he 6r,rtu npojerrosaBe cucreMa r,r prMrrJreMeHraquja aJrropnTaMa

3a ogpefrErame DOA 3acHoBaHor na o6pa4x aM[JrHryAa npnMJbeHzx curHa]ra Ha

aHTeHcKoM cucreMy. O4llarorahe ra H3y3erua eSuxacHocr, urro he ra quHu rroroAHr4M 3a

[pI4MeHe y peanHoM BpeMeHy. Banu4aqraja pa:nrajenor xapABepa ca BHreKaHaJrHoM

4erexqltjou, 4u:ajulrpauort ra naaxcuuu:yje eQuxacuocr aJrroprarMa v recrr.rpame

arrropr{TMa 6rahe npHxa3aHz y re3r4.

Ilpunaena IIaMerHe MuKc-curHiur o6pa4e, xoja xona6unyje rconrpoly au€rJrorHux AeroBa ca

IIoMeHyTHM aJIroplIrMoM. flpeqr,rsuolr KoHTponoM clrHrerr,r3aropa $pexreHqraja,
TexHI4KaMa AupeKTHe AI,IrItr€1,'rHe cr4HTe3e u Qasuo-xoHTpoJrr.rcaHe nerJbe, o6es6e4uhe ce

paBHa $pexaeuqujcKa Kaparrepr,rcrr{Ka .{ereKTopa y ruupoKoM oncery ynrpa-Br4corl{x

fi pexee Hquj a, Kao r4 Br,rmeraH€rJrua 4erexquj a.

flocrynax npojexronaha u olrr.rMu:aquje aHTeHa, Kao Ir o4pefr.raarre o[Tr4Mil,rHor 6poja
AHTCHA.

Buureranalua 4erexquja ,rujw je sua.raj y roMe Ia rpyxa naoryhuocr macra$rExaquje

npe4ajunxa, uoryhuocr pa3r[KoBarba losl4qraja csux aKrHBHlrx npegajnraxa y AaroM
oncery yqecraHocrr4, Kao H prBJr4KoBarre 6,rucxrax upe4ajHuxa.

llpraueua co$rnepcxe AI4rr{raJIHe pery,raquje nojauau,a npr{MeHoM ayroxa.nra6paqr.rje, xoja
he orr,roryhurvr lncrppr6yqajy nprajeuHrara y [pocropy rr cMamurr4 yKylHy Benr{qr.{Hy

xapABepa.

6. [,ran rrcrparfl{Barba rr crpyKTypa pala

llrau ucrpaxl4Balta y oKBrrpy npeAiroxeHe AoKropcKe Ar.rcepraunje cnpono4r.rhe ce
rcpos cnegehe $ase:

1. Ilpoyuaaarre ocHoBHHx 6u6ruorpa$cxux r43Bopa Be3aHprx 3a reMy 4rEcepraqraje.
Ilperneg I4 cucreMarLrsaquja najnouujux r4crpaxlrBarr,a y o6nacru ogpelurama flpaBqa
t4 cMepa 3paqelba noxperHux v HenoKperHr4x npe4ajnura ycMepeHr{x
eJreKTpoMaIHeTcKr4x Talraca.



2. Mogelouama, cr4MyJrauuje r,r npoqeHa cneqn$uqHux napaMerapa clrcreMa.
3. Pa:aoj amopurMa LI pear.r3aquja cotprnepcKax MoAyrra :a DOA. Offline recrupalre

QyHxqraona-rHocru co$reepa r4 nporleHa BpeMeHa u3BprrraBarba. Y ucroj $a:u he 6rmu
I43BpIUeHa aHaJrv3a u ra:6op runa v 6poja anrena 3a rroKpr4BalLe qeJror [pocropa oA
360o ca nporleHoM rpettrre DOA.

4. Oa:a npojeKroBaH,a, peanxsaquje u eKcnepllMeHraJrHe euanyaqraje SyHxqraonanHocrr4
u KapaKTepncruKa eJIeMeHara H [oAcrrcreMa. E,mcnepuMeHTaJrHa ena,ryaquja
KaparTepncruKa aHTeHa, Mr4KporanacHux Sulrapa, HeKoxepeHTHor AereKTopa,
cllHTerl43aropa $perseuquja ?I aHillorHo-Aurprr€urHor floAcr,rcrelra. I{cnurprBa}be y
na6oparoprajcKr{M ycJroBlrMa, rpr4MeHoM aAeKBarne.:ra6oparopujcrce onpeMe.

5. tr4nrerpaquja cplcreMa 3a ogpefurama a3xMyra 3acHoBaHor Ha ruuexaHa,ruoj
gererquju H aHaJlorHo-4arura,rnoj o6pa4u curHaJra. Tecrupame co$reepa. ilpurr,reua
HoBe rexHllKe ranu6paquje, npoBepa SyHxqraona,rHocrn H eKcnepr4MeHTaurHa

aepu$r,rraquja xaparcrepucrura peanl4soBaHor DOA cucrelra xoju caApxrr HoBa
peruema r<oja he ce HcrpaxuBaruy oKBrlpy npeAJroxeHe reMe.

fhaurapa ce Aa paA r{Ma crpyKrypy xoja je ycro roBe3ana u nparu nperxoAHo
HaBeAeHe $a:e ucrpaxvBalLa. Ilopeg yBoAHor 4e:ra, roju he o6lxaau{ru nperJreg najnoerajr.rx
ucrpa>rllBalba y o6lacrn ogpefr.realba rrpaBrra ta cMepa 3paqema rroKperHux r4 HeloxperHnx
npe4ajHrarca ycMepeHl,Ix ereKrpoMarHercKr4x raraca, rIeHrpirJrHH Aeo paAa cagpNahe rpeAnor
a!'Iropl{rMa, HoBpIx peuerba eJleMeHara v [oAcHcreMa u o4roeapajyhy xapABepcKy t4

co$reepcny noAprrrKy 3a e$uxacuo 14 rrpeur,i3Ho ogpefr.rnan a ytna 3acHoBaHo Ha
anurexana:rHoj lerercqrajr,r H aHarorHo-gururannoj o6pagz crrtHaJ.ra. Y :aeprunoM Aeny
Aoxropcxe 4racepraqaje 6uhe orr.rcaH na6oparopujcKu nporort4rr HoBor DOA cucreMa y3
lpe:euraqujy pasrujenux MeroAa MepeBa, H3Horxerre pe3yJrrara MepeBa y3 [porleHy MepHe
Hecl{rypHocrpl, Kao il yiloperHy anarrn3y npeAnoxeHor petue}ba ca peueH,r,rrraa xoja ce Moty
nahra y 4ocrynnoj Jrr{reparyp}I Hoeujer AaryMa.



7. 3an;ryuan rr [peAJror

Ha ocuoey [perxoAHo I,I3JIoxeHor, Kouucuja cMarpa Aa KaHAHAaT Heua*a Murpoenh,
AI'IIJI. I{Hx. eneKTporexHplKe, Hc[y]baBa cBe 3aKoHcxe, Sopua,rHe u cyrurr4HcKe ycJroBe Aa
Moxe rlpucryrlzrl{ tz:,pal:a AoKropcKe 4ucepraquje troA HacJroBoM ,,Ogpefunaq npaBrla
3acHoBaH ua nacneuoj BI4[IeKaHiuInoj 4erexqr,rjr4 eneKTpoMatHercror curHara".

Ocprlr HclylsaBarba SopuanHux ycroBa KaHAHAaT je y cnou AocaAarxu,eM paAy
IIoKa3ao 4a nocegyje KBtulHrere HeonxoAHe 3a ycnelxaH HayrrHo-r.rcrpaxuBaqKH paA, rlpe cBera
go6po pa3yMeBal;e reopujcrux H [paKruqHr4x KoHrlenara, croco6socr ga reopujcxe MeroAe
peanrasyje xoplrurhen eiu fiporpaMcKux kt xapABepcKl4x rexHr,rKa, LTHBSHTHBHSST vt

opr4rr4HaJrHocT y paAy u KpHTr.rqHocT y aH€rJtr.l3tr ocTBapeHHx pe3yJrTaTa.
Kouracraja xoucraryje Aa reMa AoKropcxe 4ucepraquje rplrilaAa yNoj Hay.ruoj o6nacrra

ElexrpoHtlKa 3a xojy je Elex'rporexHr4qKrr Sarcymer MarurraH, H tpu roMe 3a MeHropa
IoKropcKe gucepraqnje rpeAJlaxe Ap MHraHa flon aeuha, BaHpeAHor npo$ecopa, 3a[ocJteHot
ua ErerrporexHr,rqKoM Sary:rrery Yuunepsurera y Beorpa4y.

Ha ocHoBy cBera HaBeAeHor Kolrracuja ilpeAJraxe HacraeHo-HayrrHoM eehy
E:remporexHr.rqKor Saxy:nera YHurep:urera y Beorpagy ga o4o6pl.r H3paAy Aoxropcre
4ucepraquje KaHAI'lAary Heuarru Murpoauhy noA HacnoBou ,,O4pefuBaq rrpaBrla 3acHoBaH Ha
racunuoj BuueKaHaJtroj 4erenqujr{ e:reKTpoMarHercxor curHara,,.

Y Beorpagy, 30.5.2018. roA.
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