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4.2  

HACTABHO-HAYIIHOM BURY 
EJIEKTPOTEXHIVIKOT DAKYJITETA Y EEOTPAAY 

Ha 726. cenmum HacraBHo-Harmor Beha EJICKTp0TeXHIPIKOT cbaKynTeTa y Beorpasy 

osp)KaHoj 21.12.2010. ronHHe, QapeheHH cmo 3a itnaHoBe KomlicHje 3a oneHy ycnoBa H npHxBaTaibe 

Teme soKropcKe nHcepTauHje Mp IIaBna Bynemha, BHMI. eneKrpoTexHHKe non HacnoBom 

„Orparermje merona aKTHBlie nponeHe socrynHor nponycHor oncera Ha nyramama y pagyHapcKlim 
mpe)Kama". HaKOH npernesa no6HjeHor marepHjana, HacraBHo-Harmom Behy EnerrpoTexHmKor 

cbaKynTera no,nHocHmo cnenehll 

143BEIIITAJ 

1. Iloriagll o waH,EumaTy 

Thane BynerHh je poheH 26.11.1972. y Beorpasy, me je 3aBpumo ocHosHy H cpesisy inKony. 

AHnnomnpao je 1996. Ha EJ1eKTp0TeXHIPIKOM cbaKynTery Ymmep3Hrera y Beorpa,ny Ha 0,weKy 3a 

eneKTpoimKy, TeneKomyHHKanHje H ayromaTHKy, cep EnerrpoHHKa, ca npocetmom oneHom TOKOM 

cTynHja 9.02 14 oneHom 10 Ha sHnnomcKom party no,n Ha3HBOM „lionpaBKa KBaBHTeTa CJIHKa 

B0614jetnix TpaHabopmannomm Kososamem" (MeHTop npod Mlloapar llonom4h). Ha 

EJleKTp0TeXHIVIKOM cbaKynTery YHHBep3HTeTa y Beorpa,ny je 2001. ro,aHHe oik6paHHo marHcrapcKy 

Te3y non Ha3HBom "BuyryenHe npHsame mpewe peanH3oBaHe nomohy IPsec cKyna npoToKona" 

(Memop npocl) 3opaH JosaHosHh), qHme je creKao 3Baibe marHcrpa. 

04 senem6pa 1996. roAHHe, no anpHna 1998. rosHHe pa no je Kw crimeHAHcra MHHHcraperBa 3a 
HayKy Peny6nHKe Cp6Hje y HHCTHTyTy MHxajno rlynHH, y na6opaTopujH 3a pagyHapcKe cHcreme. 

On anpuna 1998. rosHHe no AaHac, 3anocnex je y PagyHapcKom neHTpy YHHsep3HTera y Beorpasy 

Kao Bosehll HH)Kelbep y nocnosHma panyHapcnix KomyHHKanHja. Kao tinaH THma 3a Komym4KanHoHy 

nospumy riecTsoBao je y H3pa4m BeJIHKOT 6poja npojeKaTa H3 06J1aCTH pagyHapcKHx mpema, Ha 

TeKyhHm nocnoBHma onp)KaBatba H pa3Boja AKa4eMCKe mpewe Cp6Hje Ka0 H y mune mehyHaposHHx 

FP5 H FP6 npojeKaTa (SEEREN, SEEREN2, SEEFIRE). Y oKBHpy SEEFIRE npojeKTa je sosHo 

jesaH pa,LIM4 3a,AaTaK KOjH ce 6aano TeXHH,1KOM aHann3OM „dark fibre" TexHonorHja. On anpmna 

2009. BO4H 14CTpa)KHBaLIKH 3a,naraK y oKBHpy esponcKor FP7 GN3 npojeKTa KOjH ce 6aBH 

nimmiHnllma ynpaaJbaisa H KOHTp0J10 BH111e40M0HCKHX mpexamx cepauca. 06BaCTI4 HHTepecoBama 

cy pamyHapcKe mpme, merone aKTHSHOT mepetsa, craTHcmince oco6HHe cao6pahaja y pagyHapcxHm 

mpewama H merone ynpaarbaisa KomnneKcHHm pagyHapcKHm Mpe)KaMa. 

HeKH pe3yHTaTH 4OCaBaIIIILI4X Harpa)KHBaiba cy ny6nHKoBaHH y BHme pa,noBa y macormcHma, 

moHorpa4mjama H mebyHapo,amm KoHcDepetnimjama y miocrpaticTsy 04 Kojmx je je4al y maconncy 

ca HmnaKT (DaKTopom. Y ToKy nocasaunber papa Kao ayrop je o6jasHo cnesehe rnasHe Harme 

panose: 
1. P. Vuletie, J. Protie, „Self-similar cross-traffic analysis as a foundation for choosing 

among active available bandwidth measurement strategies", Computer 
Communications, DOI: 10.1016/j.comcom.2010.10.016 

2. P. Vuletie, A. Sevasti, „A Network Management Architecture proposal for the GEANT 
NREN environment", o6jaarbeHo y „Living the network life", The 26th Trans European 
Research and Education Networking Conference, May 31 - June 3, 2010, Vilnius Lithuania, 
Selected Papers, ISBN 978-90-77559-20-8 



3. P. Vuletic, D. Vulovie, Z. Jovanovie, „CWDM technology in Serbian Research and Education 
Network", RoEduNet conference 2004, Timisoara, Romania, Transactions on Automatic 
Control and Computer Science, vol 49(63), pp. 25-30, 2004, ISSN 1224-600X 

4. Z Jovanovie, S. Gajin, M. Bukvic, P. Vuletic, Dj. Vulovie „The Optical NREN of Serbia and 
Montenegro - New Solutions in Infrastructure and Monitoring", u "One step ahead", The 20th 
Trans European Research and Education Networking Conference, June 7-10, 2004, Rhodes, 
Greece, 	 Selected 	 Papers, 	 ISBN 	 90-77559-04-3, 	 http://dblp.uni- 

trier.de/db/confitnchnc2004.html 

Ha ocnoay Aoca,aannber crprmor papa H ny6nHxoBaHmx Haraim pe3ynTaTa yonaBa ce na je 

KaHAHHaT Mp naBJle BylleTHh KBaJHAMKOBaH 3a pan Ha HcTpawmaiby y o6nacTH aKTHBlie npoueHe 

napameTapa panyHapcmx mpexca H 3a H3pany Aorropcice nHcepTauHje Ha npennoxceHy TeMy. 

2. HpegmeT H mut. ncTpaNumatha 

flpenmer Herpawmalba je o6nacr aKT1413H1IX mepeffia y pagyHapcnim mpexcama. Y oBoj o6nacrx 

Hcipamoalba ce nojaBHo BeHHKH 6poj panoBa y nocnenH,Hx necerax rorma KOJH oruicyjy 

pa3nwilfre anaTe HIM meTone axTHBHe npoueHe napamerapa pagyHapcmix mpewa. OBe merone 

npouelbyjy BpenHocTH nojeniumx mpexunix napame-rapa (Hakieuthe xanauurer H nocrynHH 

nporrycHH oncer) Ha nyraH,H H3meby H3Bopa H onpenHurra cao6pahaja, TaK0 ruTO ce xpo3 mpewy on 

H3Bopa Ka onpenHurry marby HH3OBH TeCTHHX naxera. flpH TOMB ce Kopncre HH3OBH ca 

cneu4Hiumm npenesinumcaHHm: pacnonenama BpemeHa H3meby nona3axa Tecrm4x naxera 

Benninma naxera. Ycnen Hifrepamulje HH3oBa Tecrmax naxera ca ocranHm cao6pahajeM y mpem4, 
melbajy ce nonerHe pacnonene. Ha ocHoBy pa3ninca crarncTHinaix oco6HHa nocnaTxx HH3oBa H 

HH3oBa Ha npHjeMHoj crpaHH moNce ce nohn no npoueHe werbeHHx napaMeTapa. flocTojaH,e BenHxor 

6poja pa3.11Hi3Hmx merona H anara 3a aximmy npouelly nponycHor oncera yxa3yje Ha TO na joiu yBex 

HHje npoHabeH A0B0JbH0 noyanaH HaHHH 3a npoueHy. To noTspbyjy H excnepumewranHe 

BepH4nucaullje papa OBHX anaTa Koje necTo yxa3yjy Ha BenHxe rpeunce y npoueHH. Pa3nora 3a 

Henoy3naH pan aKT1413H1IX merona 3a npoueHy mpexcHllx napamerapa HMa BHme. OHH cy maibe 

nocnenHua TeXHHHKHX orpaHmetba ypeaja KOjH Bpme mepeibe, a nanexo mule nocnenHua 

cneumin4qHe el-arm-mime npHpone cao6pahaja KOjH ce cpehe y pavHapcxllm mpewama. 

Y nocanaullbHm panomma crarHcrwma npHpona cao6pahaja y panyHapcxllm mpexama HHje 

rtOBOJbH0 y3HmaHa y O63Hp nmuuncom 4H3ajHa anaTa 3a aKTHBHO Hanrnenatbe. oca,aaunsH anaTH cy 

ce yrJlaBHOM 3aCHHBaBH Ha xeypHerHicama Koje xopHcre jenHocTaBHe mexaHH3me npouecHpatba 

naxeTa y ypebajlima, 6e3 noce6He TeopHjcxe aHanH3e pana OBHX mexaHH3ama, H Ha npernocraBxama 

lc* He onroBapajy oHome lino ce Aemaaa y peaHHHM ycnortHma. floinyHo pa3ymeBaibe npoueca 

nHjH ce napame-rpH npouelbyjy aKTHBHHM mepelbem je HeonxonHo 3a peanH3auHjy noyanamx 

anropHTama 3a upoueHy AocrynHor nponycHor oncera, anH H 3a onpebHBalbe xpajibux nome-ra H 

reHepanHmx orpaHwietba merona axTHBHe npouelle mpexcHnx napamerapa. 

KoHxperaH npenmer HerpammBalba je aHanH3a yriniaja pa3RHHHTHX cerparernja cnalba TecTHHx 

HH30Ba naxera Ha Tainiocr no6HjeHe npouelle Aocryntior nponycHor oncera Ha nyraH,H. gocerynaH 

nponycHH oncer je jeiiHaK mi4Humymy nojenHHatumx pa3nma xanaurrera Be3a npx nyralbe H 

KOHHHHHa cao6pahaja Ha THM Be3aMa. 3aTo je npo6nem aHanH3e merona maw:me npoueHe nponycHor 

oncera moryhe H noTpe6Ho nocmaTpaTH xao npo6neM aHanH3e ona6Hpaiba cnytiajHor npoueca 

xonHimHe cao6pahaja Ha nojenHHaiumm Be3ama, urro no cana HHje gmbeHo. 

Beh nerHaecTax To) HHa monenH KOjH y BeHHKOM 6pojy cnytiajeBa Taimo onHcyjy CTaTHCIIIHKe 

oco6HHe xonilmHHe cao6pahaja y pagyHapcm4m mpoxama cy monenH ce6H-cnwnwx (self-similar) 



cnymajmix npoueca onHocHo npoueca ca AyrurpajHom 3aluicHoinhy H3Mety BpenHocni npoueca 

(long-range dependence). Y nurepaTypH je nplimetum4Bocr OBHX monena Hajneuihe aHanH3HpaHa H 

numpheHa y npaxcH Ha BpemeHcimm cxanama pena Benwima on 100ms no pena jenHor HIM mune 

AaHa. Ca pyre crpaHe, noweame oco6HHe meTona aKTHBHe npoueHe nponycHor oncera cy 6p3HHa 

no6Hjaiba npoueHe H HeHanwocr (non-intrusiveness). 3aTo ce Bpemexcxe cxane on 3HatIaja 3a 

aHanH3y aKTI4BH14X meTona npoueca nponycHor oncera Kpehy on apemeHa cepHjanmanHje naxera, 

icoje je Hnp. 3a rHraarrcKH JIHHK pena necerax mHxpocexyHAH, no HCKOJIHKO Mmiyra. Ha THM 

BpemeHcicHm cxanama nocTajy 3HamajHH H ,apyratilljm monenH xao IIITO Cy 6H-CKaJ114palhe HUH 

mynnt)pairranHo cxamHpaibe. AHanH3a aKTHBHITX merona npoueHe nponycHor oncera mopa Aa 

o6yxBaTH aHaJIH3y npoueca KOJIHRHHe cao6pahaja Ha manxm BpemeHcimm cxanama 14 }heti yrkinaj Ha 

Hatuffle cnatba TecTimx HH3oBa. flocrojeha miTeparypa oBe BpcTe aHanma He Tpempa Ha 

3anomubaBajyhi4 Ha'IHH. Pe3ynTaTH Teopmjcxe aHanH3e nocnywHhe xao OCHOBa 3a pa3Boj anropHTMa 

3a riponeHy Aocryimor nponycHor oncera. 

WubeBH HcipaNcHBaisa cy: 1) pa3Boj maTemanitixor monena onpehHBaffia Ta'IHOCTH aKTHBHe npoueHe 

nponycHor oncera Ao6HjeHe pa3nwurrHm cTpaTerHjama ona6Hpalba ce6H-cmpumx cnymajtmx 

npoueca, 2) aHanH3a npHmeiumBocTH oBor monena Ha peanaH cao6pahaj 3a mane BpemeHcxe cxane H 

3) npennor reHepanmoBaHe meTone 3a npoueHy noc•TynHor nponycHor oncera 3acH0BaHe Ha 
pa3BHjeHOM aHanurwixom moneny, Koja Tpe6a na o6e36e1H Behy po6ycHocT merona axTHBHe 

npoueHe nponycHor oncera. 

Ocepm Ha peneeaumne 6u6nuozpaOcKe u3eope 

Y nocnenimix AeceTax romma ce nojaBHo BenKKH 6poj merona 3a aKTHRHy Hp011elly 

nojeniumx mpexcinix napameTapa onHcaHHx y panoimma, nonyr: Pathrate [1], Nettimer [2], AbwE 
[3], Pathload [4][5], spruce [6], PathChirp[7], btrack [8][9], cprobe [10], TOPP [11], IGI/PTR [12], 

Traceband [13], BART [14][15], merone 3acHoBaHe Ha cnaisy TeCTH14X HH30Ba naKeTa y cxnany ca 

HyacoHoBom pacnonenom [16-18]. MehyrHm, excnepHmeHTanHa esaynaukija papa OBHX anaTa H 

MeT0Aa je noxa3ana na He nocenyjy ,L1OBOJbHy TallHOCT y pa3nwiHTHm mpexamm oxpyweisHma [19-

21]. Cse OBO yKa3yje Ha aKryenHocT npo6neMa imja cc aHanH3a npennaxce. 

Hona3Ha xHnoTe3a je na je rnaBHH y3pox 3a HeTa'IHOCT papa anaTa 3a aKTHBHy nponeHy 

AocrynHor nponycHor oncera 3aHemapHBam BapHja6HnHe cTaTHerwixe npmpone cny'IajHor npoueca 

KOJIWIHHe cao6pahaja. OBaj npouec ce Hajmenthe monenyje xao ce6H-cnwiaH cnriajHH npouec, a 

Kibyt1HH pan y KojeM je OBO noxa3aHo je [22]. CJIIPIHH Hana3H Cy noTapheHH H y xacHkijkim panomma 

[23][24], nox je y [25] noxa3aHo pa3nwurro noHaniame craTHcTivuu4x oco6HHa xonwume 

cao6pahaja Ha pa3l114,114THM BpemeHcnim cxanama. 

PenaTHBHo mano naxca,e je y nkrrepaTypH nocBeheHo o6jannbeHsHma yrHuaja cTaTHcrwinix 
oco6HHa cao6pahaja y paiiyHapcimm mpeNcama Ha TagHocT aKTHBHHX mepeH,a. flocpenHo TO je 

paheHo y panomma [26-29] xpo3 aHanH3e Hatma ona6Hpaiba cao6pahaja. Mehyrlim HJIH aHanH3a 

HHje 6una 'commie-ma 14JIH je &Ina HameibeHa peumatby Hexprx Apyrilx npo6nema nonyr aHanH3e 

ona6Hpaiba nonaTaxa o ToxoBlima y mpexcH. 
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3. Hoaa3He ximure3e 

Y pally ce 11011a3FI 0,Lk xmnoTe3e Aa je OCHOBH14 y3pox 3a Henpeumax pan nocTojehlix anara 3a 

aKTIMHy npoueny AOCTyllHOT nponycHor oncera 3anemapnnathe naplija6mixe CTaTIICTWIKe npnpone 

cnriajtior npoueca xonwnixe cao6pahaja y pagyHapcxoj mpenm, a Aa je 3a ,un3ajii meTone 3a 

npouexy Knarixo orla ce H3Bp11114 ananina pa3J114LIFITHX cipaTentja ona6mpaisa °nor npoueca. 

Cnriajxll npouec KOJIHMI4He cao6pahaja y pagyHapcnim mpexcama ce monenyje xao ce6H-cnutiax 



cnriajim npouec, TaK0 na je HyxcHo na ce TeopnjcxH HcnHTajy pa3nwmTe cTpaTerHje nponeHe 

cpenise BpentiocTH oBor cnymajHor nponeca 113 y3opaxa y3HMBHFIX Ha palnwarre HaHHHe. OBO y 

CyIIITHHH CBOAI4 npo6nem aKTHBHe riponeHe nocTynHor nponycHor oncera Ha npo6nem nponeHe 

cpenise BpenHocni nonynanHje cnriajHor npoueca 143 y3opaxa no6Hjeiffix pa3nwiHnim cwaTerHjama 

y3opxoBaisa. Hapamo, 3a nparrHimy npHmeHy y pagyHapcnim mpewama HeonxonHo je na ce 

aHanH3Hpa 14 11pHMeHJbl4BOCT oBe aHanH3e y pea.TIHHM ycnoimma y3 orpaHmeisa lc* nocTOje. 

4. Harme meToike Hcivaxuthalba 

MeTononorkija HcTpaxcHBaisa y °lumpy npennoxceHe noxTopcxe nHcepTanHje cacTojahe ce on: 

• icomnapaTHBHe aHanH3e H KnadH4rnKaunje nocTojehHx arum 3a nponeHy nocrynHor 

nponycHor oncera. AHanina he yKJbyT1HTH OCHOBHe mexaHH3me parka H Ta'IHOCT y 

pa111141IHTHM mpexcHiim oxpriceisHma, Imo H HAIXOBy KJIaCH(DHKaL1Hjy Ha OCHOBy 

icaparrepHcimica Imo HITO cy nyxcHHe TeCTHHX HH30Ba H 11,14X0B 6poj. 

• pa3Boja maTemaTwixor monena ic0ji4 noxa3yje yrimaj Haxima ona6Hpaisa oBaximx nponeca 
Ha TatmocT nponeHe nocrynHor nponycHor oncera. OBaj monen npencTaBn.a. OCHOBy 3a 
pa3Boj anropliTma 3a nponelly nocrynHor nponycHor oncera, a noxa3yje ymnaj napameTapa 

Imo IIITO cy Tpajaise TeCTHHX HH30Ba, pacTojaise H3mehy 11314X H 14314X0B 6poj Ha Tat1HOCT 

nponeHe nocrynHor nponycHor oncera. 

• aHanH3e CTaTHCTH'IKHX oco6HHa HCKOJIHKO BHCOKOKBWIHTeTHHXjaBHO nocTyninix HH30Ba 

cao6pahaja CHIIMJbeHHX Ha palTIMIHTHM Taxixama Ha HirrepHery xopHutheisem wavelet 

maHallopmanHje. floce6aH axneHar he 6HTH CTaBJbeH Ha aHanH3y BeoMa maim BpemeHcimx 

cicana. LAI4Jb OBOF Ae.na papa je na ce noicawe 3a xoje spemeHcxe cxane je npeuconHo 

pa3BHjeHH maTemaTHincH monen HcnpaBaH H lc* cy TO M14HHMaJIHe nyxame TeCTHHX HH30Ba 

naxera 3a lc* ce no6Hjaly 3anoBon3aBajyhH pe3ynTaTH nponeHe. 

• BepHclwicanHje 11pHMellIbHBOCTII npeTxonHo H3BeneHor maremarwixor monena y peanHHm 
ycnoBHma, ca peanHHm cao6pahajem, Ha BpemeHmaim cicanama peneBaHTHHm 3a merone 

ax-THBHe nponeHe nocTynHor nponycHor oncera 

• nH3ajHa anropurma 3a nponeHy nocrynHor nponycHor oncera Ha ocHoBy npeixonHHx 

TeOpHjCKI4X pe3yirraTa 

• aHanH3e 11pHMeHJbl4BOCTH pa3j11411HTHX Hamnia excnepHmeHTanHe sepHitHicaugje anaTa 3a 

awri4BHy nponeHy nocrynHor nponycHor oncera 

• excnepHmeHTanHe BepHelmicanHje anropHTMa y cTporo KOHTp0J114CaHOM na6oparopHjcicom 

oxpyxceisy ca peanimm ypehajHma H pea.TIHHM cao6pahajem. 

5. OmocHBaHm Harm"' ottonpmioc 

OcHOBHH ,4011pHHOCH KOjH ce otiexyjy on papa Ha Te3H cy: 

• Teopmjcico o6jannseise orpaHmeisa nocTojehHx merona 3a nponeHy nocTynHor nponycHor 

oncera H pa3nora 3a 11,14X0B HenoyanaH pan 

• A ...HanH3a rpaHnua reHepanHe 11p14MeHTI3HBOCTI4 H Ta'IHOCTH meTona aKTHBHe nponeHe 

nocTynHor nponycnor oncera 
• Ilpennor HoBor anropiuma 3a aKTHBHy nponeHy 40CT)/11HOT nponycHor oncera Ha OCHOBy 

Teoplijcice aHaTIH3e 



• 0,apebHBalbe MHHHMaMHe spemeHoce cxane nojenmatmor TecTHor HH3a Ha OCHOBy 

npeTxonHe TeopHjcxe aHanH3e H CTaTHCTWIKe aHanH3e HOCTOjer114X jaBHO ,LIOCeryIIHHX HH30Ba 

naxeTa Ha spemeHcxHm cxanama 3HamajHllm 3a npo6nem aKT1413He nponeHe nocrynHor 

nponycHor oncera. 

6. Mall Hcrpaxacamba H clpyirrypa paga 

Ha nomency pana he 6HTH naTa icomnapanisHa aHan03a H xnacwillencanHja nocTojehlix anaTa 

3a axTHBHy nponeHy nojeniumx napameTapa mpexce. Y npyrom nornmby he 6HTH naT npernen 

oco6kma ce6H-cnwlimx cnriajmix npoueca. Taxobe he 6HTH naTH onHcH nparrHqHmx meTona 3a 

neTexuHjy ce6H-cnacmocTH y cnymajHom nponecy H renepHcalbe OBHX npoueca. Y Tpehem neny je 

naT onHc maTemaTwucor monena xojH noica3yje yTHnaj HanHHa ona6Hpalba osammx npoueca Ha 

Ta1IHOCT nponeHe AocTynHor nponycHor oncera. Mogen je y osom nem/ sepwinncosaH cHmynannjom 

Ha npHmepy cipalcugoHor TaycoBor wyma. Y geTspTom nen) ,  he 6HTH onHcaHe CTaTHCTHIIKe oco6HHe 

nojenHHilx cHlimmeHllx HH3osa naxeTa ca HHTepHeTa Ha BpemeHcicHm cxanama on 3Hagaja 3a 

npo6nem axTlisHe nponeHe nocrynHor nponycHor oncera. Y OBOM nen)/ he 6HTH H3apmeHa 

BepHdnixanHja nocTaarbeHe xHnoTe3e o yTHuajy npHpone cao6pahaja Ha TaimocT mepeiba, a Taxobe 

he 6HTH H onpebeHe rpamme theHe npHmeHn3HsocTH. Y neTom Aeny je AaT npennor jenHor 

anropHTMa 3a nponeHy nocTynHor nponycHor oncera, a meroBa Bepwinucaumja je y inecTom neny 

pana. 

7. 3mbrialc H npeit.nor 

Ha ocHosy H3lIONWHOT, KOMHCHja xoHcTaTyje na xaHnHnaT HcnytbaBa ate ci)opmanHe H cpuTHHcxe 

ycnose 3a npncTynaH.e H3panH noxTopcxe AHcepTagnje, Imo H Aa je npennoxceHa Tema „CTpaTerHje 

meTona aKTI4Bile nponeHe nocrynHor nponycHor oncera Ha nyTalbama y patiyHapcm4m mpexcama" 

Harm° arryenHa y AomeHy merona Hanrnenatha H ynpaarbalba pagyHapcm4m mpexcama. 3aTo 
KomHcHja npennaxce HayMHo-HacTaBHoM say EnerrpoTexHwncor cl)axynTeTa y Beorpany na 
xaHnHnaTy Mp Haim ByneTHhy ono6pH H3pany noicTopoce nxcepTanHje non rope HaseneHlim 

HaCJI0B0M. 

Y Beorpa,zky, 20.01.2011. ronHHe 	 KomHcHja: 

gp. 3opaH Jon.Homh, penomm npocl:•ecop 

3-21.4" 
gp. Jenknia flpoTHh, BaHpenHH npocPecop 

Ciu"A(c) 	 -NO 
gp. Cnamo Fajun, Aclueirr 
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