
Ha ocuouy oarryxe 6p. 1079 Beha 3a nocnealrruroMcxe cty.qxje AnQa EK ynuaep:rr*a, ca
ce,qmrreM y Eeorpary, Ha ceAHr.rqlr xoja je o4pxaxa 10.07 .2025. roAr{He, rrMeHoBaHH cMo 3a
vraxoee Kouxcuje 3a orreHy u jarry o46pany aorcropcKe .qucepraqxje KaHAHAara Bla4uuupa .{.
Murrha noa Ha3HBoM ,,TexHnxe Beulraqre uxremrerqxje y nepcoHanrroBaHuM cncreMrrMa 3a e-
yrene: npeaxxuuja aHraxoBaba cryaeHara r.r ga:ajn cucreua".

Kor'.rlrcnj a y cacrasy:

l) Ilporp..{p HeroBaH CraMeHrosHh, peaosnn npoQecop, IIpnpo4Ho-rr.rareMarr,rqKll Saxy:rrer,
Ynreepsurer y flpnurrnuu ca npHBpeMeHHM ce.[HrrrreM y Kocorcxoj Murpoouun,
IIpeace.[Hr.rK;

2) [poQ. Ip Eo6aH BecHH, peaosun npoQecop, @ary:rrer xur[oplraquonux rcxxo:roruja,
Ar$a EK Ynxaep:rrrer, nenrop;

3) tlpo0. Ap AnexcaHrap Roplesxh, BaHpeaH upo$ecop, Oaryrrer uHxerLepcKr.ix Hayra,
Yuruepsurer y Kparyjesuy, .lraH;

4) npoQ. Ap Bojran Hnxo.nuh, BaHpeAHu npoQecop, .{enaptuau sa nudopuarnxy ra

pavyuapcrao, KpHMr.rHzlJrhcrhtrKo-nolnunjcrn yHt,tBep3nror, qnaH;
5) AorI. Ap Alercangap 3axnh, 4oqenr, Oary.nrer nxt[opuaqnonux rexnonorNja, AnQa EK

Ynnrepsurer, vlaH;

y cxnaIy ca flparrutHuxoru o AoKropcKuM aKaAeMcKr.rM cryANjaua AnQa BK YuNrep:urera, na
ocHoBy AeriubHor npeflreAa aocraBJ'l,eHe AoKropcKe Aucepraqnje, noAHocH cae.qehn:

I43BEIXTAJ O OIIEHI,I IOKTOPCKE AI,ICEPTAIIIIJE

l. ocHoBHr,r [oAAIlI.{ o KAHAHAATy

I. l. EuozpaQuja xaududama

Bnagr.rrr.rup.{. Mxxxh polen je 1996. rogfiHe y flehr.r. OcHosHe arageucre cry4xje rarpurxo
je na Oaxyrrery r.ruQopuaquonrx rexuoloruja, AlSa BK Yuueeprrrera y BeorpaAy ca npoce,rHoru
oqenolr 9,52 u crerao :rame .{uulouupaHu r{HxerLep uur}opuaquoxo-xoM),,Hu(auxoHr.rx
rexHolorxja. Harou rora, ynxcyje x ycneuHo 3aBpuraBa Macrep aKaAeMcxe cryauje xa xcroHMeHoM

$aryrrrery, ca [poceqHoM oqeuolr 9,88 H cruqe 3Ba6e Macrep eneKrporexHrrre H paqyHapcrBa.
Kasauaar 2020. ro.qr.rue ynucyje 4orcropcKe cryAr.tje Ha OaKyrrery uuQopuauuonrx rexuorornja,
ArQa EK Yxuaep:rzrera y Eeorpa4y, rne je y cx-na4y ca npegrxleuxu rrrraHoM H nporpaMoM
noJroxflo cBe Hcnl,rre ca npoceqHoM oqeuolr 10. Cloje ruruerognuse rrpe.{aBaqro r.rcKycrBo,
xau4ugar je crerao Ha Hcror{MeHoM yHuBep3nrery, Ha KoM paAH on 2019. roarHe, rAeje npBo 6r.10

aHraxoBaH Kao capaaHur( y Hacraau, Te noroM Kao acucreHr y Hacraan ua cryrajcxxM nporpaMflMa
Oarylrera uxQopMaunonnx rexHonoruja, n Oarylrera 3a MareMarHKy H pavyxapcre nayre. Ayrop
je x xoapop [8 HayvnNx pagoea ny6:rurooanrx y r,.ref yHapo.anlnr r.r rolrahulr qaconxcaMa r..r

HaytrHHM cKynoBnMa, oa rojNx cy 4 o6jarrseua aln npnxaaheHa :a o6jarn uaan e y qacorrrcliMa ca
C!I{ rucre.

'Ft'' 
-. 

- :,_ ,.. t,1.1.r
'('.\,j

,'t. z' -t.': c / lf.E lr r
BEhY 3A TIOCJ'IEAI'II,TOMCKE C'IYAI,IJE ' !'

OAKYJITETA I4HOOPS{AITI,IOHI,IX TEXHO,IOII,IJA
AJ'IOA EK YHIIBEP3I'ITETA



1.2. Cnucax o0jaemenux u ttpuxeahenax paloea n o6jacmueame xandudama

6x6rlrorparpxja KaH.4u,qara o6yxaara c,regehe paloae:

Pag y uelyuapo4HoM qacolrlrcy rr3y3erHtrx npeauocru (M21a):

I,l.nxh, M., Mtrxxh, B., Kona*a, JI., Becxu, E. (2023). Inteltigent techniques in eleaming: a literature
review. Artificial Intelligence Review. 56( l2), 14907-14953.

Pa4 y npxyxcxoru uefyxapogrou .raco[rrcy (M2l):

Mnnuh, B., Keroxr.rh, I-., Manrapocxa, K., H.tuh, M., Konara, JI., Becuu, B. (2025). Exploring
Leamer Engagement in E-leaming Environments: A Predictive Analltics Perspective. Intemational
Joumal of Human-Computer Interaction. In press. flpnxraheno ra o6jan.tuaare.
Llrnh, M., Kexoeuh, f., Msnuh, B., Manrapocra, K., Konara, JI., Becnn, B. (2024). predicting
student Performance in a Programming Tutoring system using AI and Filtering Techniques. IEEE
Transactions on Leaming Technologies. 17, l89l - 1905.

Paa y ncraxuyrou ue[yuapoaxou uaconxcy (M22):

Mnxnh, 8., Wluh, M., Konara, JI., BecrH, B. (2022). Personalisation methods in e-leaming - A
literature review. Computer Applications in Engineering Educarion. 30(6), p. 193 l-1958.

Paaonx y npxyucxoM qrcortflcy oa HaurroHaJrrtor 3Ha.raja (M51):

Muxr.rh, !.,.{eornqa, E., Kuru, LL, Mnrxh, B. (2022). Reliability Analysis of Rolling Ball Bearings
considering the Bearing Radial clearance and operating Temperature. Advanced Engineering
Letters, l(l), p. 16-22.

Harh, M., hnropuh H., Mnrxh, R. (2022). Cueputue H rexHr.rqKa pe[erLa 3a peuxKr]rparle
ererffprrqHor H eneKrpoHcKor orflaaa y cBpxy oqyBarla xuBorHe cpeAxHe y Peny6luqn Cp6njn.
Ecologica, 29(105), crp. 5744.

Caonurrersa ca ue[ynapo,qtor cxyna rrrraMnaHa y ueruuH (M33):

I,Innh, M., Mnxnh, B. (2025). The Use of Business Intelligence in the Development and Management
of Smart Cities. 2. Mefyuapoaxa ronr[epexunja "ALFATECH" Smart Cities and modern
technologies, Beorpaa, Cp6rja.

Muruh, 8., I4.nxh, M., Konama, ,r1., Becuu, B. (2022). The Use of Scaffolding Approach in
Technology-Enhanced Leaming: A Literature Review. 12. Melynapo.qua ronQepeuqNja Applied
lntemet and lnformation Technologies (AIIT 2022),3pe*auuu, Cp6uja.

H.nnh, M., Mrxnh, 8., Konarra, ,r1., Becun, E. (2022). Gamification Effectiveness in e-Leaming
Systems. 12. MelyHapo,{Ha ron$epexqnja Applied Intemet and Information Technologies (AIIT
2022), 3p e*awtu, Cp6wj a.

Murrh, B., H.rruh, M., 3arnh, A., 3rarrosutl, [r. (2021). Green Cloud Computing in the Purpose of
Energy Efficiency. I L Mefynapoaua xoH0epeHquja Applied Internet and Information Technologies
(AIIT 2021), 3peranHx, Cp6nja.

l4auh, M., Murxh, B., 3amh, A., 3narxoruh,.{. (2021). A Survey of Energy-efflcient Solutions for
5G Networks. ll. Mefynapoana roH$eperurja Applied Internet and Information Technologies
(AIIT 202 I ), 3pemaxrH, Cp6uja.

Mrruh, [., Jarruh, H., Casnh,8., Murnh, B. (2021). Anaan:a $u:nvrnx onacHocrH u urrerHocrl
y oKonr.rur.r Ha paAHoM uecry.7. Melynapogna nayrna xoxQepeuuHja Ee36eAHocHr-r r.rHxe*epnHr,
Bpnavxa Bama, Cp6xja.



Caonurren a ca cryna HaqxoHannor luavaja [rraMrrana y uenrrHu (M63):

Hrxh, M., Mnxnh, B., fnuropxjeauh, M., 3aarrornh, A. e1n). Performance Analysis of C#
Programming Language in Visual Studio 2017, 2019, AND 2022. 9. KouQepenquja ca
r'refynapoaHnu yveruheu Ynpar.rm*e 3HabeM n nu$opnarnra, Konaouxx, Cp6r.tja.

Mxrnh, 8., f.nxropuh, H., I,Iluh, M. (2022). A Survey on Interoperability Semantic Data Ontologies
for the Circular Economy. 8. Kon0epeuuuja ca lrelyuapognuu yreurheu Ynpaonane 3HarLeM Lr

nnQopuarr.rxa, Konaonux, Cp6uja.

Murnh, ,{., Jarruh, H., Mxxxh, B. (2022). OryazaaHocr npr.rMeHe ueroga 4ujarHocraxe ua
no6oJbuaEe eHeprercKe erfnracuocrx rrHlycrpnjcKrix nocrpojeBa. 17. KonQepenuuja ca
MeDyHaporHKM freruheM PH3[K n 6es6egaocnx uaxerLepr.rHr, Konaonxx, Cp6r,rja.

Mnrxh, A., Januh, H., Mnxuh, 8., EnaHyrua, B. (2022). Aualuga npahera craH,a clrcreMa
ropuruherreu Maproa.:renrrx npoueca ca.[HcKperHrrM crarLeM H ElcKperHHM epeueuou. 8.
Kon<[epeaurja ca r'.refyrapoaxuu yveurheu Ynpasrsarre 3Ha]LeM H nnQopuarnxa, Konaortx,
Cp6uja.

Muruh, .(., Jarcuh, H., Caruh, E., Mnxnh, B., Cranxoruh, H. (2021). Ana.nn:a rexHr,rqKr.rx cucreMa
3acHoBaHro( Ha ycJIoBHMa oIITt.iMaJrHor upaherra crarLa cllcreMa xopuurherreu Maproarenxx
npoueca. 7. KonQepenunja ca lrelyuapoguuu y,reuheM Ynpar,'rare 3HarbeM l.t uu$opuarrxa,
Bpnaura Eara, Cp6rlja.

3narxoauh, [., Muxxh, B., [euuh, H., I4luh, M. (2021). Implementation of the Smart Parking
System in the City ofBelgrade as Part of Smart-City Subsystem. 7. Kon$epeHur,tja ca MebyHapoIHnM

).reurheM ynpaBJbarle 3HaEeM r.r nH{opMarlrxa, Bprravxa Eana, Cp6uja.

Hay.rua xounereurHocr KaHAHAara ns o6.racrn Aorropcxe gncepraunje:

Kareropnia M2la M2r M22 M33
YKyrrafl
I|HAeKC

Epoi pa,qosa I 2 I 2

Eoropx l0 8 5 I

Vrynno 10 t6 5 33

Yrynna nayrua KoMnereHTHocr KaH.rlr.i.qara:

Kareropnja M2 la M2l M22 M5r M33 M63
Yxynau
llH,[eKc

Epoj paaora I I ') 5 6

Eoaosfl IO 8 5 I 0,5
Yxynuo l0 t6 5 .1 l 4l

1.3 Hatue pada u uJue qaconuca y Kon e je xandudam Kao npcu aymop odjaeuo psd y ctotady ca
cntaHdapdutta

Kau4gar je ucnyrr{o yclor xojr je rpeIBHDeH tHaHoM 30. flparannrxa, xojru rpe6a 4a
I,IMa Kao npBI,I ayrop HajMalse jeAaH pa.{ o6jaBJLeH t{r}r [pnxBaheE 3a o6jaBJEr.rBarLe y qaconHcy ca
CIILI nxcre, Kojr,r je ca.{pxajeM noBe3aH ca AoKropcKoM Axcepraur{joM. Kasas.uar uMa je,uaH

o6jaBJbeH HafrHH paA H jeAaH HayqHH paA npnxBaheH 3a o6jaBJbuBane Kao npBr. ayrop y
qaconrlchMa ca CUII nucre, roja cy caapxajeM noBe3aHH ca AoKropcKoM ,Ulceprauujor,a:

Paa y upxyxcrou ue[yuapo4xoru vaconrcy (M21):

Muxuh, B., Keroorh, f., MaHrapocxa, K., llrxh, M., Konarsa, II., Becuu, E. (2025). Exploring
Leamer Engagement in Eleaming Environrnents: A Predictive Analytics Perspective. International
Joumal of Human-Computer Interaction. In press. Ilpnxraheno ra o6jaB,BHBarbe.
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Pag y ucrarcxyroM MeDyHrpoaHoM qacoflHcy (M22):

Mxruh, 8., I4auh, M., Konana, ,r1., BecNu, B. (2022). Personalisation methods in e-learning - A
literature review. Comput. Appl. Eng. Educ.30(6), p. l93l-1958. DOI: 10.1002/cae.22566

2. OCHOBHII TIO.4AIIII O AOKTOPCKOJ AI{CEPTAUIIJII

2.1 Hacnoe doxmopcxe lucepma4uje

Hacnoa .qorropcxe gucepraqnje Ha cpncKoM jeenxy: Texar.rre Be[rraqKe r.rurenurenurje y
nepcoHirJrH3oBaHHM cHcreMHMa 3a e-yqeme: npeArKunja axraxosarra crylenara u luzaju cHcreMa.

Hacnos aor opcxe .qxceprauuje xa euuecrou je:uxy: Artificial Intelligence Techniques in
Personalized E-Leaming Systems: Student Engagement Prediction and System Design.

2,2 Hayunt odnacm doxmopcxe ducepma4uje

I4crpaxnaan a cnpoBeaeHa y oKBr.lpy aoKropcr(e axcepraquje npuna.qajy ocHoBHoM HayqHo-
o6pasoaxou norsy Texxu,txo-mexxonouKe HdyKe, y oKBHpy onurre xayuue o6nacra
I,{nQopxaquoto-xon4yHuKa4uoHe mexxotrozuje, ca $orycoM Ha yxy HayqHy odtacn llxQopuatluoue
mexuottozuje u unQopua4uouu cucmeuu. floper, rora, 4uceprauuja je cBpcraHa u y uayuny o6nacr
Enexmpomexxura u pa\yHapcKo uHJrebepcmao, o.rlHocuo yxcy nayrny o6racr Pauyxapcmeo.
Cxo4xo nnrepgncqlrrllfl.rHapHoM (apamepy cnpoBeaeHor r,rcrpaxnBarLa, aoKropcKa 4nceprawja
npxrraAa H ocHoBHoM uayuno-o6pa:ornoM noJLy ,\pyameeno-xyuaHucmu\Ke HayKe, y oKBLtpy

orrmre Ha)AHe o6tacrn lledazowxe u audpazowKe Hayke, u ya<oj nayruoj o6tacrn Onuma
nedaeoeuja.

2.3 Cadp*aj doxmopcxe ducepma4uje

[orropcxa .uncepraquja rangugara B.raanuupa [. Mr.rxsha xanvcasaje na 179 crpana (ne
yxrryryjyhu 6norpaQujy n u:jase), yx,ryryje 30 c:rura, 34 ra6ere, rcao u 445 rrr,rreparypHa HaBo.[a.

,{omopcxa 4lrceprauxja cagpxu aecer rrorrraBr},a (ne yx;ryryjyhn flpxnore x ExorpaSnjy): Yaoa,
Teopnjcrr.r or(Br,rpu r,r npernea nxreparype, Mero4ororuja, Perynranr, fiucrcycuja, luzajy
apxnreroype nepcoHiuru3oBaHor cncreMa 3a e-yqelLe, I,Ir"rnnuraqnje xcrpaxuaa*a, Hayvxx
aoflpuHoc r]rcepraquje, 3axryvax, Jlxreparypa.

2.4 Kpamox onuc nojedunawux noztae,ta doxnopcxe ducepnra4ujt:

.{orcropcxa aNcepr:aqltja je opranueoaaua y c,re,{ehe :rorflqKH noBe3aHe uelrHHe:

flpro nouau.ne paAa flpe,rlcraBra yBo,rl y ,rcrp$(HBany npo6leuarrry. Ilpe.{crarneuu cy
ocHoBHr{ (oHqemu ne o6lactu e-yrresa, ca aKIeHToM Ha ynory nepcouarx:aqrje, aHraxoBa}La
yqenuKa t,t ArcajHa Amuriursux o6pa3oBHr,rx ot<pyxeua. floce6Ha naxra nocBeheua je arryeruuu
H3a3oBHMa y Mepeby aHraxoBana yqeHHKa r{ noryhuocrnna nprlMeHe BeuraqKe uHrerureHurje y
noApluulr npoUecy yl{eEa. Ilcraxuyrn je :xavaj anraxoran a f{eHLrKa Kao Kr,yqHe AerepMHHaHTe
ycnelrHocrn o6pa3oBHor npoqeca, u geQunucann cy ulrJL anceprauuje H KopauH 3a rleroBy
peanxsauujy.

.(pyro norrarre nocrarra reopujcre oKBHpe H lpyxa cucreMarrrqaH npeurer peneBaHTHe

fffreparype, rxTo npeacTaBJr,a ocHoBy 3a pa3yMeBarbe KoHuenTyarrHof H uqpax[BaqKor oKBHpa
gucepraqr.rje. flornasr;e o6yxaara KrLfrHe reMe oa sna,raja ra ,uucepraunjy: pa:ooj u
KapaKTepr.rcrr{Ke e-)Aena, cneuuSuvnocrx yqera nporpaMr4parLa y aHTHTanHHM oKpyxerl[Ma,
rexHur(e nepcoHurnusaqxje e-yvera, rao t-r npHMeHy Beuraqxe uxre.nNreuunje y a*uru3u H



npe.[HKunjr.r aHraxoBarla yqeHHKa. [oce6aH aKueHar craBJbeH je ga rerbssnca*e H Mepege
anr&roBama, yx;ryryjyhu auaul:,z.3y rrpe.[Hrrr.rBHHx r',rore.na roju ce :acunaajy Ha no4auxMa o
unrepaxunju yvenuxa ca c[creMoM.

Tpehe nouaalse aoHocu nprrKa3 Mero,uolrorrxor oKBr,rpa HcrpaxHBarsa, ca uuJLeM ra ce
rrpeAcraBu Harrr{H Ha roju je ncrpaxnBarle ocMulrrJbeHo rr cnpoBe,[eHo. Y oraupy [orraBJ;a
npeacraBJleHr-r cy cBH peneBaHTun acnercrH HcrpaxHBaqKor flpoueca, yx.ryvyjyhu n:6op
ucrpaxuBaqr(or rusajna, onuc nony,raqxje ucnrrraHu(a u o6paroanor xourercra, KapaKTeprrcr[Ke
xopnnrhexor cxcreMa 3a e-flelbe, Kao n [HcrpyMeHara 3a Meperte aHraxoBarra yqeHxKa. .{era..ruo
cy onflcaHr,r H3Bopr,r u rfinoBr floaarara, aapr,rja6ne x cnpoBeaeHe crar[cr[qxe aHann3e, npl,l qeMy

je noce6ua naxma nocrehena paraojy Moaena 3a npe,qarqnjy aHraxoBarla ynorpe6ou BerrJTaqKHx

HeypoHcKrrx Mpexa.
9errpro nornar.re nprxa:yje KJbyqHe pe3yrrare ao6r,rjene cnpoBeaeHHM r.rcrpaxr,rBalleM,

opraHlr3oBaHe y rplr cerMeHTa. Y nprou .EeJry anirru3r{paHn cy rroaaur,r go6ujenu xcnrrruBabeM
aHror(oBarla yqeuura..(pyru aeo Qorycupauje ua u,4enmrfnxauujy acneKara cucreMa 3a e-yqerLe
nporpaMuparla xojx crarucruvrN rHavajHo yrHrry Ha HriBo auraxoBarra yqeHr.rKa, y3

urrepnperaqnjy ao6xjenux o6pa:aqa. Y saapurrou aeny npe.[craBJbeHu cy pe3yrraru MoaeJra 3a

npezuruujy aHror(oBarf,a, 3acuoBaHor Ha rexHHKaMa Berrrraqxe uHrerurenquje, ca HarracKoM Ha

nepQopuaxce x.nacx<[xxaqrje t,t peneBaHruocr yrubyqeHEx npe]lnKTopa.
flero norraBJle nocaeheuo je gucKycuju go6njexxx pe3ynrara. Halasn cy aHanI.r3HpaHH y

oaHocy Ha rrocrojehy reopr.rjy u nperxoaHa HcrpaxxBa6a, npr-r 'rer'.ry 
je noce6na naxna nocseheHa

pa3yMeBarly yrone o6parooxor ,qn:ajua y o6mxooa*y aHraxoBalta yqeHI,IKa. Pa:uarpajy ce

r'roryhuocru npelurutuje aHraxoBaBa Ha ocHoBy no.tlaraKa o [oHaIUaBy yt{eHHKa, Kao H

gumaxaqxje rux ca3HaH,a:a g,n:aju nepcoHaJrH3oBagHx cncreMa 3a e-yqere. Ilor.naare rarole
o6yxuara Qopuylncame KoHKp€rHnx cMepHlrua :a passoj o6pa3oBHux oKpyxeEa ca noapruKoM

aHriDroBat5y
[Iecro nor,[asJre npegcraa,'ra ,an:ajH apxrrrcKrype nepcoHtrrr,r3oBaHor cucreMa 3a e-freH,e,

rrprrKa3au Kpo3 KJb)^rHe Qa:e pasaojuor npoqeca. O6yxrahenr,r cy $opuyrauuja Qynruuouaruux
:axrera, us6op ogrosapajyhe crparerxje pa:roja, u:paaa r(oH[enryaJlror Mo.rIeJIa cncreMa H IseroBa

nun-neuexrauNja. floce6au axueHar craBJLeH je Ha pa:aoj KoMnoHeHTu cl.rcreMa y SyHrunju
rroaprxKe arrarKoBarby yqeHr.rKa, y: l.lurerpauujy pe3ynrara flperxoaHlrx Qa:a ucrpaxurarra ra

cMepHuua 3acHoBaHr{r( Ha aHa:rr.{3r{ o6pa:aqa noxaurarra.
CeAlro norrasre [peacraBJba runruraquje cnpoBeAeHor Hcrpaxt,tBalla, ca HaflIacxoM Ha

uoryhnocrr.r nparcrrqHe npr.rMeHe ao6ujelrffi pe3ynrara y AHsajny u yHanpelex,y
nepcoHaJrH3oBaHttx cr,rcreMa 3a e-ytrelle. llopea rora, y oBoM rrornaBJby pirMarpaHa cy H

orpaHuqerLa HcTpaxr{Ba16a.

Ociao nor.flasJbe npe.[craBJba Ha) rHH .{onpHHoc Aorropcke aucepraqrlje. I,Icraruyru cy
AonpnHocn y pa3yMeBally oAHoca H:lrely au:ajua o6pa3oBHor oKpyxelLa H aHraxoBalba yqeHHKa,

pasoojy noysaaxor MoAeJIa :a npe.uurcuxjy HI4Boa aHraxoBara 6aupanor Ha BelrraqrrM
HeypoHcKuM MpexaMa, xao n r[opvy,rucaBy cMepHuua u axrajxa apxnTeKr]?e:a pa:eoj cncreua
3a rrepcoHann3oBaHo e-yqelbe npofpaMHpalla ca rloaptxKoM 3a aHraxoBalbe ) IeHHKa.

.{erero noruraore :ax;ry.ryje paa ocBproM Ha cnpoBeaeHo I{c'rpaxI{BaILe, npfi .IeMy ce

h3aBajajy irajrua.rajnuju yauax xojN cy npoll3atunfi H3 aHirJrlr3e no.u,araKa x parroja apxxretcrype
cHcreMa. IIoce6Hoje ucraxnyr suavaj 4o6njexnx peylrara y KoHrercry yHanpelena eQuxacaocru
guaajHa nepconaru3oBaHor yqe*a rrporpaMnpalba, Kao H ILuxoB Aonp,lnoc panyMeBauy

arraxoBarra f{eHr.rxa y oKpyxerl,rMa 3a e-fleme. Iomas,Be yxa:yje na norenuujaa
lrMrureMelrraqnje npeaJroxeuro( peueBa y npaKcl H orBapa npocrop :a 6yayha ncrpaxunana.

Y.{ecerorr{ nornaBJby rr3lrucraHr{ cy rI[TeparypHLI HaBoau xoju cy ropuurheuu y oaoj

,uorropcroj grcepraqltju.
JeaaHaecro norrIaare o6yxrara npurore rojx aonyryjy caapxaj aucepraquje. Y orou ,aeay

HaJra3e ce aoaaruu uarepujarn oa:Ha,raja 3a nornyHy nrrepnperauujy craBKh l-IHcrpyMeHTa 3a

Mepelbe aHriDKOBaE a.

,[uaHaecro nouaBJle caapxr 6uorpaQrjy xaxgx4ara.



3. OI(EHA AOI(TOPCKE AI'ICEPTAUIIJE

3. 1 llpedme m do xmopcxe du c epm a4uj e

flpe.uuer HcrpaxxBaBa roKTopcKe auceprauxje o6yxBara npoyqaBane aHraxoBana
fIeHI{Ka y KoHTeKcry nepcoHanH3oBaHor e-freBa, ca noce6Hxr,,r ocspton ua y,rory an:ajHa cHcreMa
x uoryhuocrr npHMeHe rexHlrKa Beuraqxe nurelnreuqlje y aHarv3t, npe.uuxur,rju u yHanpelen y
aHraKoBarsa y Irrrr{TanHLtM o6pa:oautu oKppKerLHMa. I4c.rpaxuaane je pa:rujeuo y
Hlrrep,uxc(HnJrrrHapHoM KoHTeKcry KojH o6jeAH[6yje neAarouKy reopxjy, aurmalHe o6pa3oBHe
rexuo,rornje fi Meroae aHiur'IThKe yqe[6a, npH venry xacrojn Aa aonpr,rHece npeBa3r{JlaxerLy
aKryenHt.Ix ofpaHxqeBa y pa3yMeBaby r(oHrlenTa aHraxoBal6a y e-yqeILy.

,{nceprauuja rroJra3H o.[ ca3HarLa ra caBpeMeHu cHcreMH 3a e-)AerLe, ynpKoc cBe
rexuorouxoj coQxcrnuapauocrH, qecro xe oaroaapajy Ha cyurlrHcKe o6pa:oeHe norpe6e
)AeHu(a, jep ce grsaju rr.rx ctrcreMa He 3acHHBa Ha IeraJbHoM pa3ryeBarr,y HaqHHa Ha rojra ouu
crynajy y ulrrepaxqnjy ca caapxajeu H neaarourKrrM crparerujaua. KongeHquoHarrru npucryfi]r
.un:ajxy e-yvera ce yrnaBHoM 3acHHBajy xa yrxQopunuu peuersHMa, npx qeMy ce HHAHBT-rryalrHe
pa3nuKe r{ ocehaj axraxoaana rraefy yqeHr.rur.rMa 3aHeMapyjy. Y raxsoM r(oHTercry,
nepconarusaunja e-yqerba r yHanpebe$e aHraxoBarLa yqeHHKa ce lnlr,ajajy Kao ueHTpanHe
,qerepMr.rHaHre ycnexa ) relba, roje cy He4ororsuo HcrpaxeHe y nureparypr.

.(ocaqaurna xcrpaxuran a yxa:yjy aa ro aa ne nocroj u carnacHocr y axa.qeMcKoj :ajeauruu
oKo npeur3He 4eQunuqnje t,r M€'r?HKa 3a Mepeme aHraxoBaH,a, ruro orpaHr.iqaBa rLeroBy BanHrHy
npoueHy n npr{MeHy y negarourxoj nparcn. Cy6jerrHBHH [ora3areJLn rroarroxHlt cy
npI'IcTpacHocTH, Aox cy o6jerrnrux rIoKa3areJbll 3acHoBaHH Ha ,[lffl.iTaJrHuu rparoerua u nyAe eehn
creneH npeur.r3Hocrr.r, iurn HeAoBoJsHo peQneKryjy Ay6Jr,e acneKre ),x;LyqeHocru ytreHfir<a.
Illrarnrue, oluoc u:uefy AHrHrilJrHr.tx noKa3areJLa rHrepaxuuja yry"Tap oxpyxe*a 3a e-yqeBe r.i

cTBapHor aHraxoBarr,a yqeHHKa yffaBHou ocraje ua HHBoy IecKpHnTr.rBHHx aHaJrH3a, 6er.uy6.ne
uxrepnperaqxje y Konrer(cry nepcoHa:ru3oBaHor npncryna e-yqex,y. Y rou o,llcrry, axcepraunja
ce 6aBu aKryerHr,rM H TeopujcKr.r peneBaHTHr{M Ha) rHHu npo6neuou rojn ce ogxocn xa pa3yMeBa}Le
HaqHHa npaheBa, aHiullr3e u npeaurunje aHraxoeaba yqeHHKa y At,trl{riurHr,rM oKpyxeBrrMa 3a

f{erLer Kpo3 HHTerpiurxjy noaaraKa .qo6ujeHr.rx caMorrporleHoM, aHarr.t3oM uurepaxquja ca
crrcreMoM r{ rrpr.rMeHoM caBpeMeHr{x Msroaa Berrrratrxe uuremrreuunje, cne y uursy Ax:ajua
e{errxauux lr flepconanrcoBauux o6pa3orxxx cucreua.

flpe.4lrer ose gucepraqaje je nax:ruso tl:al6paH, 3naqajaH H ar(ryenaH, jep ce 6aar,r
croxeHI.lM I'I HeAoBoJbHo HcTpaxeHHM o,(HocoM r-l3ruely 4n:ajna nepcoHirnH3oBaHr.rx cHcTeMa 3a e-
rreEe H aHraxoBaEa rteHnKa, IIpH qeMy nHTefpl-{ue caBpeMeHe TexHonoure napalHrMe H
nerarorrrKe )rBrlAe ca wr,r,e:u yranpefeba KBa.nr.rrera ,qurfiTanHor o6pa3oBartra. Hcraxnyr je jacaH
norexqujar :a yHanpefere nocrojeher reopujcKor 3Harla u nouylexo je npuMeHJBr..rBo pelxetLe 3a
nparruqHn lrcajH eQerruonrx u nepcoHrurrr3oBaHHx,[HrHTanHHx o6pa:oonnx oKpyxeH,a.

j,2 ltuo doxmopcxe ducepmaquje

Y orenpy pa,ra, KaH.[H.aar ce ycMepaBa Ha peaJrr.rsauujy onurer u[Jba,aoKropcxe auceprauaje -
trsrpaxuBaH,e penaunje usr,refy o6:rHKa H HHreH3Hrera r.rurepaxquja y,reHlrKa y cxcreMy 3a e-yqerse
r-r yaore 4rsajua ct,tcreMa y o6,ruxorarry H,HxoBor aHraxoBalba. floce6an arqexar crarreH je ra
lroryhuocr npHMeHe rexHr{Ka BeurraqKe xnre:rrreuunje pa,[H H3rpaarre npe.[HKTHBT{r{x MoAeJIa H
rfopuynxcara npenop)'Ka sa 4n:ajr nepcoHaJrH3oBaHax .rIHrHTaJrHHx oKpyxersa 3a yqerr,e.
Peaausaqr.rja onurrer ur.rJr,a ocrBapexa je r.por rpr.r Qa:e:

1) Auarrrruury Qa:y, y rojoj je ucnrrraHo na roju naurn pl3l ttltrtr eJreMerr[ o6parornor
ly.3aiP.a yrnrry ua o6pacue aHraxoBarLa yr{eHH(a. Oaaj aeo HcrpaxHBaH,a yx.ry.ryje u
lIAeHTIronKauHjy u nurepnperaqnjy o6pacua noHauraba Kpo3 aHirnr{3y ror noAaraKa H

noaaTaKa npr.rKyrrJLeHHx nyTeM HHcTpyMeHTa 3a Mepetbe aHraxoBaH,a.



2) Aaza MoAeJroBar$a, y xojoj je pa:sujen Mo.qen 3a npeAr.rrqujy Hr,rBoa aHraxoBarLa freHHKa,
3acHoBaH Ha noaauaMa o nHrepaxuxjaua y cncreMy r{ rrpnMeH}r rexHr{Ka BeutraqKr.rx
HeypoHcKHx Mpexa.

3) @aea npHMeHe, xoja je peey:rrapala Qopuylncan eM cMepHnua :a gx:aju eQnxaurujnx
o6pa3oBHrx cncreMa ca norprrrKoM aHraxoBarly yr{eHr,rra, x paraojelr KoHuenra
apxHTercD/pe nepcoHaJrH3oBaHor clcreMa 3a e-yqeIre roju vt I'lnleueurupa Ao6rajeHe Hara3e.

Onurru un.r je pa:noxeH Ha no,q ur.nere - Ae0uur.rcaHe KoHKperHe KopaKe r{crpaxgBa*a, roju
yr.ruyvyjy:

racnuruoane cy6jerrr.rBHe nepqenuuje yueunra o corrcrBeHoM aHraxoBar6y y oKpyxeBy 3a
e-yqeILe,
auaauay yruqaja acner(ara .{rcajHa cHcreMa 3a e-)Arerbe Ha aHraxoBabe ytreHnKa,
pa:uoj tuogera :a ryenuKriHjy HrrBoa aHraxoBarsa,
HIeHTHOHKaIIujy o6pa:osnux arrusuocru xoje noAcrHtry aHraxoBarLe,

$opuyrnca*e cuepHrqa ga Au:ajH clrcreMa y qn*y npouoqNje aHraxoBana,
fi An3ajH apxrreKrype clrcreMa Ha ocHoBy lo6ujeHrrx p$yJrTaTa.

I-{nr gorropcxe axceprarlrje je jacxo tfopr,lylncas, cxcreMaraqHo onepaqnoHanu3oBaH
rpos uelyco6uo noBe3aue Qale xcrpaxuaarra 

'r 
y norn),HocrH ycrreurHo peanu3oBaH n)meM

HCItyIiaBaIBa KOHKpeTHr,rX H JIOTHqKH )teMeJLeHHX HCTpaXLIBaqKI,TX KOpaKa.

3.3 Xurutmete od xojux ce nonasuno y ucmpaJtcusq,b!

Ha ocnory jacuo ge$uuucaHor npeAMera x uuJr,a rrcrpaxHBarla, Kao u Qopruylncaxxx
gcrpaxnBaqKrx KopaKa H noJIa3Hnx fipernocraBKn, y ol(Bupy aoKTopcxe rucepraunje aor(a3aHa je
ocHoBHa HcrpaxnBaqKa xHnore3a. Koja fnacH:

- Xo: Kolrnonerre n acnercrH .qH3ajHa nepcoHanu3oBaHor cucreMa 3a e-)qerr,e nporpaM parba
:uavajuo yrrvy ua aHraxoBarle ) reHHKa.

flocraaJbeHa xHrrore3a je aorasana pe3ynrarxMa ncrpaxHBa*a c.:rerehrzx nojeguuaunux
xHnoTe3a:

Xt: flepcouaru:aqlrja :uavajno ymqe Ha aHraxoBane r,r ycflex )AeHrrr(a y oxp]xebrrMa e-
yqelLa.
Xz: llocroje 3HaqajHe pa3nn(e y aHraxoBaH,y Meby rpynaMa yveunra rojx xoprcre
pa3nlrrlnTe xounoxeHre gn:ajHa nepcoHanr.r3oBaHor cncreMa 3a e-y'{erle nporpaMXpaga.
X:: Kopuurhenev Be[rraqKe HHreJrr.treHquje Moryhe je pa3Bllrn Moaen 3a npeaurunjy nxaoa
aHraxoBalr,a fteHltKa Ha ocHoBy H,r.rxoBnx arrrepaxuuja ca KoMnoHeHTaMa ,aH3ajHa
nepcoHilJrrfi oBaHor cHcTeMa 3a e-yqerse nporpaMxpaBa.
Xt: Ha ocuoay [.iIeHTHQHKoBaHHx acneKara cr{creMa H npeAHrcrHBHH Mo,[ena Moryhe je
lpe.uroxnTfi cMepHnqe :a,qxrajn 4r{ruTaurHrrx o6pa:oaxnx rexuolomja.

Ha ocuooy clpoBeaeHe aHalfln3e H go6ujeuux pe3ynrara, Moxe ce 3aruLfrurH aa cy cBe
[oje.EuHaqHe xHnore3e norrpleHe y cKnaAy ca oqeKHBaH,r.rMa, uro npyxa cuaxuy eunupnjcry
flo.(prxxy reHepurnoj xcrpaxuaavxoj xl-trtore3l a norrplyje $eHy HayqHy onpaBAaHocr y
xorrercry re$nHfl caHlrx ur{JLeBa .[ucepraqxje.

3.4 Ocmaapenu paynmarnu u Hayqrtu donpunoc doxmopcxe ducepma4uje

.(orropcxa ,qr.rcepraur,rja npeAcraBJra cBeo6),xBarno, riHoBarrlBHo uctpaxleame xoje je,
Kpo3 cucreMarr.rqHo cnpoBe.{eHe $a:e, gooelo ao 3HaqajHr.rx pe3yrrara r.r rorrpaHoca y aoMeny



o6pa3oBHe rexHonornje, ca [oce6HHM rforycou Ha aH,urH3y, npeaxxuujy n yHanpelene
aHraxoBaba yqeHlrka y nepcoHann3oBaHoM e-frerry. Y pagy je ycneuHo aapecrpaH Hr.r3

I{crpaxHaaqrnx [pa3H]rHa, o1 xojux je noce6no snavajxa HeAoBoJLHa 3acrynJr,eHocr eunxpajcxr.r
norKpenJLeHr{x npucryna xoju noae:yjy eleueHre rx:ajua crcreua ca o6pacuuua aHraxoBarra.

Ocreapeu je aonpnnoc y reopxjcxou pa3yMeBaH,y aHraxoBarba ) reHHKa y .4HrHr:rnHoM
oKpyxeby Kpo3 aH:rnH3y unreparunja ca KoMnoHeHTaMa cncreMa 3a frerle [porpaMupalr,a.
Pa:anjex je npeauxrxexu Mo.ae,,r 3acHoBaH Ha rexHltKaMa BeuraqKe nurennreuuuje, rojN
ouoryhaaa noy:aaHy uracHQHKauHjy HHBoa aHraxoBaBa yqeHHXa Ha ocHoBy aHrlirarHr.rx rparoBa
n acneKara 4n:ajHa o6pasoaxor oxpyxeBa. Moael nora:yje BHcoKy raqHocr y rrporreHx HHBoa,
vxue ce ouoryhaaa l6eroBa npaKTHeHa rrpHMeHa y r(oHTer(cry o6pa30BHe uurepaexqtje.

flopeg rora, pa.{ je ,loHeo opurrrHaJraH rorrpuHoc xpo: Qopruy,rrcarre paKrrrtrHo
nplMeHJbHBrD( cMepHuua 3a,rlrcajH cHcreMa 3a e-yqerse xojN nogcru.iy aHtaxoBare freHxxa. Ose
cMepHnue cy pe3yJrTaT rrax,Er{Be aHaJrn3e Be3a u:r"re!y au:ajna o6pa3oBHor cficTeMa H cTeneHa
aHraxoBarla, re r.rMajy aHavajax noreHqxja:r 3a npfiMeHy y pasnojy caBpeMeHxx [[arQopMu 3a
yre*e. One Mory nocJDDKHTH Kao aJrar HacraBHHur{Ma, gu:ajxepaua o6pa3oBHr.rx rexnoloruja u
KpearopHMa KypceBa y flpouecy yHanpelen a Hcxycrna yqeba. I-b].rxoBa npr.rMeHa oMoryhaBa
cTBapa6e o6pa3oBHltx IIcKycTaBa xoja pely.'rrr.rpajy [oBoJLHHM Hcxo,[HMa yrreBa, HapotlHTo y
aoMeHy yqelsa nporpaMHpatLa.

Taxofe, npe4.noxena je uHosaruaHa apxlrrercDrpa crcreva xoja HHTerpHUe BeuraqKy
nlrrennreHurjy, RoMnoHeHTe 3a rrpnKynJLarLe H aHaJIH3y noAaraKa o aHraxoBary, Kao H MexaHl.r3Me

sa aganraUrjy ca,qPxaja. Ora apxurerrypa npelcraBJba TexHoflorrrKr.r n MeroAolorxKr4 rrcKopaK y
npaBuy Kpeuparf,a uHTeJrrrreHTHHx, Qrexcn6xffrux [i nepcoHaJrH3oBaH x cficTeMa la e-yvere. oua
[peacraBJsa npHMeHj'LHBo peuebe 3a o6pa3oBHe rlHcrxryuHje Koje rexe xa yxanpelemy rBaJrrrrera
HacraBe nyreM rrepcoxaaxrauuje u ynorpe6e o6pa:orxe aHaJr[rHXe. Pe:ylrarn HcrpaxuBarra Mory
ce uHTerpxcarn y nocrojehe nnar$opMe 3a e-yqerbe, Kao H KopHcrHrH Kao ocHoB :a pauoj uosnx
rexHoJIotrIKHx perrrersa y qury ynanpelera npahel$a, no.uprxKe u uurepaeHutje y peanHoM
BpeMeHy.

Jeaau o.q Baxnrrx acneKara aorcropcKe,qlrcepraulrje jecre npxueua ao6xjeHrx peynrara.
,{o6ujeuu Hanil:r.r HMajy BpeaHocr He caMo y HayqHoM, reh u y ne4arourxoM u rexHoJrorrrKoM
cMrrcry, jep orBapajy HoBe ruoryhuocru :a ynanpefere 4r3ajHa rH .rralHax o6pa3oBur.tx cxcreMa,
noce6xo y o6.racruua rue je aHr&(oBare yrreH[Ka oA npecyrHor :navaja :a ycnex y yvery. Y
cBerJry pacTyhe florpe6e 3a o6]^reHHlr xaApoam.ra y o6nacr nporpaMHpan a, oaaj pal npyxa qBpcry

ocHoBy 3a 6yAyha lrcrpaxHBarLa H [paKT rrHe HHoBaUr.rje y o6racrH nepcoHaJrr.r3oBaHor AHrHTaJrHor
o6pa3oBalLa y oBoj o6nacrlr. Ca rnr'r y Be3H, AonprrHoc ltcrpaxuBalba npeBa3rJra3H reoprjcxe
oIGHpe, npyxajyhn roHxperHe uHoBar[BHe cMepHrue n a:rare xoju cy AxperffHo npHMeHJr,HBx y
fipaKcr) y rIHJby no6oJL[arLa KBarr.rrera o6pa3oBarla y Anrnra.nnou .{o6y.

Bepxr[nxauxja excnepxMeHraJrHux H aHaJrr.r3npaHxx pe3yJrrara npercrarrseHnx y oroj
aficepraqujH je flornplena o6jar.nuBarieM Brrrre pa.rloBa y peneBaHrHHM BpxyHcr(HM n ucraKHyruM
r,relyuapoaxxu qaconuclrMa, ,rnlre je aar 3HaqajaH HayqHH AonprrHoc y o6nacrH r.rcrpaxHBaBa
KojoM ce Ar,rcepraqfija 6aBn.

4. 3AKJ'bYI{AK II IIPEAJ'IOI-

Toxou nucarsa oeor ulseurraja Kouxcxja je y:e,ra y o6rap cue peneBaHrHe trr.r*eHuue Koje
t[opruupajy KoHaqHy cJrrrKy o gomopcxoj ,{xcepraqujH. .{orropcxa axceprauxja KaH,rlrulara
Bl64raunpa .{. Muruha rroA Ha3HBoM ,,Texxurce Berrrraqre lrnre.nnreuqnje y [epcoHaIrr.r3oBaHxM
cucreMnMa 3a e-)ryere: npe,quKuhja aHraxoBalba cryAeHara a ,qr.r:ajx crrcreMa" je y uenulrlr
HanncaHa y cx;laay ca o6pa3noxemeM xoje je Haaeaeuo y nprjasu reue u t-rcrryrLaBa cBe 3aKoHcKe,

$opr'.ra.nxe fi cyrxruHcre ycnoBe H rpurepnjyrvre xoju ce npuuenyjy npr.rluroru Bpe,[HoBaBa

aoKropcKe aficeprauuje. Toxol,r urpaae .[oKropcKe lnceprauaje, KaH.unrar je cnposeo ,[eraJL,aH
nperneA Ha) rHe H c'rpyqHe Jrureparype H3 peneBaHTHr.rx HayqHnx o6racrrl [oBe3aHflx ca



npo6neMaTHKoM AoKTopcKe Te3e. Beh[Ha aHaJrH3HpaHHx paAoBa noTHqe H3 BpxyHcKHx
MeDyHapo.aHHx t{aconrca H o6jaBJbeHa je oa crpaue HcraKH}T}rx crpyqrrara y o6nacrh Koja je
[pe,{Mer r.rcrpaxusarla. OgnM nperneaoM xaH.qngar je ctexao caeo6yxtaraH yBl,tr y rocarau*e
pe3yJrrare Hc'rpaxuBaba xojn ce rn.ry o6pa[uoaue npo6aeuaruxe. Haylulr ,qonpnHocn,
HHOBaTHBHT'r npUCTyn Al.r3ajHy rlepcoHanH3oBaHIrx cHcreMa 3a e-) relLe ca noAprxKoM aHraxoBarsy
freHHKa, Kao Ir npHMeHa go6xjeunx pe3yJrrara y peaJrHr{M o6pa:onruu cueHapHjr.rMa noraryjy
3perocr KaH,{HAara u cnoco6socr 3a caMocra:raH HaytrHo-ucrpaxr.rBaqK}, par. Korr,rr-rcnja je
MHtlJLeIta aa aoKTopcKa luceprauNja caapxH opxrHHa.nHe Ha)AHe ,EonpHHOCe Ca.qoKa3aHoM
npaxTnrrHoM npnueHou y o6.nacrn o6pa:oaxe rexHoloruje: KoHr(perHo pa3yMeBa*a aHraxoBarLa y
orpyxelLHMa 3a e-yqerLe, npe4rxurje HHaoa aHr-axoaa*a ynorpe6on aeura.rKe rurelnreuqxje,
npyxaBe cMepuxua 3a Ar.r3ajH o6pa3oBHnx HcKycraBa 3a rro.qprxKy aHraxoBa*y n pa:toj
apxHrer(ype nepcoHarH3oBaHor cucreMa 3a e-yqeBe.

Ha ocnory nperxo,qHo H3HerHx qr{H,eHHua Kao H Ha ocHoBy ^qer&rbne oueHe 4aceprauNje,
KoMnc]rja ca saaoBoJbcrBoM npe,EJraxe Behy 3a rrocre.qnnnoMclt e c.ryatrje AlSa EK yxurep:nrera
Aa ce Aol(Topcra gucepraUuja noA HacJroDoM ,,Texur.rre BeurraqKe nnrelxreuquje y
nepcoHanH30BaHHM cHcreMlIMa 3a e-yqert,e: npert,tkuuja anraxoeau,a cry,[eHara fl rH3ajH cHcreMa"
l<aHAu.[ara BnagrrMr.rpa .{. Muruha [prr(Bar[, H3Jtoxlr Ha yrx,a jaaHocru H yn).TH Ha KoHaqHo
ycBajarLe Ceuary A.nQa EK YnNeep:nrera, a KaHAHAaT oAo6pu jaBHa oa6paHa lorropcxe
ancepraqr.rje.

qJ'IAIIOBII KOMIICUJE

IIpoQ. dp Hezoeau Cmaneaxoeuh, peloaxr.r npoQecop,
flpupo4lro-uareuarnvrx Qaxy,rrer, Yxxsep:nrer y
Ilpxurrranu ca rtpr.rBpeMeHHM ce.qr rreM y KocoBcKoj
Mnrposuun, npe)ced u ux xt-tu ucuj e.

IIpoQ. dp Bo6ou Beczx, pe4orun npo$ecop,
Oaxyrrrer nH$opuaulroHHx rexHonorltja,
ArQa EK ynuaep3urer, .MeHmop.

A4,rkk
IIpoQ. dp Aaekcan dp bopfieauh. BaHperHH rpo$ecop,
@axyrrrer uHxerepcKnx Ha)rKa, Ynurepaurer y
Kparyjeruy, *rax.

(,'/)roo,!,,'
IIpoQ, dp Bojxatt Huxottuh, BaHpeAHx npoQecop,

.{enaprnaH :a unSopuarnxy l.r paqyHapcrBo,
KpNnnana,'rncrxvro-no.nxqajcxu ytfiRep3rTer, qnaH.

,[o4. 0p Atexcaxdap 3axuh, xoue,r:u.,
Oaryrner nHSopr*lauuonnx rex uonornj a.
A.nQa EK yuxrep3vrer, waH.

0k"


