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Ha ALIcepraIII{oHHLI{ tpyl Ha Mar. LIHX. I4cxpaAparovruposa AHroHoBa Ha reMa
"O6errno-opveHTupaH rIoAxoA B r{HTerprrpaHilTe czcreMr4 3a ylpaBreH[e" 3a
lonfraBaHe Ha o6pa:onareJrHara Lr HayqHa crerreH "4oKTop"

Peqeuseur: upoS. 4rn. Kanren,{nvron Benes

1. Kparrc a anailurrrrr Ha xaparcTepr{crrr Ka Ha Ar.rcepra rlrro HH r{fl TpyA

,{acepraql{oHHrrf,T rpya Ha Mar. r{Hx. I4cxpa Anronosa 3a ilpvrcbxAaHe Ha
o6pasorar:eJlHara vHaytna crerleH ",4oKTop" uo upoQeclroH€urHo Ha[paBnesue 5.2
ElexrporexH[Ka, eneKTpoHLIKa 14 aBToMaruKa (ruayma cleqlr€rJrHocr 02.21.06
"ABToMartrca:llz,s, Ha I4HxeHepHLr.x TpyA 14 cIiIcreMI{ 3a aBToMarH3I{paHo
npoeKTupane") e [ocBereH Ha pa":pa6orBaHe kr ?rccneABaHe Ha o6eruro-
opLIeHTupaHLI IIoAxoil]A 3a pa^:pa6orKa Ha cbBpeMeHHLr cr4cTeMlr 3a yrrpaBneHzre Ha
6azara Ira ynu$u\vrpannfl e3r{K 3a MoAeJrr,r3aHe UML. Tpy4rr e :aarrnca:n sa 170
crpaHIrIII4 pr ce cbcroll or 5 ulaBu, orrucaHrae Ha rrpr{Hocrare u 6u6nworpa$ux,
cbAbpxarr1a 1 98 nr{reparypHr{ r3rorrHr4Ka.

flasa 1 upe4craBJlflBa o6:op na o6errno-opr{eHTurpalrTe rroAxoAr.r [pr4
pa:pa6orKara Ha cucreMul 3a yrlpaBJreHrre. IlpegcrareHtr ca r{3racKBaHu-f,Ta KbM
cI{creMI{Te 3a ylpaBJIeHkIe kr noAxoAr,rre 3a rflxHara paspa6oma, KaKTo u
ocHoBHI4Te Ilpl{Hrll{rrkr Ha o6erTlro-opl4eHTlzlpaHkrre [oAxo.{u. OcnosHo BHr4MaHr.re

e orAeneHo Ha [IML Karo MHoroIIeneBI4 e3HK 3a Brl3yaJrHo MoAenrrpaHe.
Pa:rue4anz ca pa3nl,Iquu ir,ro4n$ura\Lrr4 Ha IIML u Bb3MoxHocrr{Te 3a
rcou6nnupaHe c Apyrtl craHAaprHz o6errno-oplreHTupaHu rro[xoALt. Iloco.{eHu ca
v Bb3MoxHocTLITe 3a I{3rIoJr3BaHe Ha LIML [pu aHalrr43a Ha areHTHo-
opHeHTrrpaHI{Te cI4creMLI 3a ylpaBJreHr{e. Bri ocnoBa Ha HarrpaBeHux o6:op e

$opnrynupana ocHoBHara qen Ha Ar{ceprar{kroHnufl TpyA, a }rMeHHo:
puzpadomnaHe u uscnedeaHe Ha odexmruo-opueHmupaHu nodxodu sa qeJtume Ha
oHunu3u u cuHme3a Ha cbgpeMeHHu cucmeMu 3a ynpasileHue, zapaHmupau4u
cbKp'b.asoHe Ha )rcu3HeHun qar{bJt Ha paspafiomKama, HuJwrunflnaHe Ha
pasxodume u no6utaa6aHe Hu moqHocmma Ha pa3pflflomeruume modenu.

B Inana 2 e nanpaBeH KpLITI{rreH cpaBHr4TeJreH aH€urvz rua 3 nafi-.recro
LI3IIOJI3BaHLI pa3HOBHAHOCTLI Ha IOAXOAa, OCHOBaBaIII Ce Ha IIpUnOxtelF{]?|e Ha e3I4Ka
UML. 3a cpanuurenHrrfl aHanrvr3 ca rl3noJr3BaHu 2 npuvepa: y[paBJreHrre Ha Hr.rBo
n 2 peaepBoapa (uenpexrcHar npoqec) u yrpaBneHue Ha crzcreMa or Bb3AyruHH
KoMrlpecopl4 (Aracrperen upoqec). Attarusupaltr ca rper4MyrrlecrBara v
HeAocrarbll[Te Ha Bc.gKa eAHa or pa3HoBuAHocrr4re. Bts ocHoBa Ha a*aJrvr3a e

HeAOCTaTbrIr4Te Ha pa3UreAaHr{Te

fnana3enocrereHaHa
s frasa 2 uo4xo4n.
aIJ.aIII,I3a Ha B63MOXHOCTIITe 3a r43[On3BaHe Ha

[pelnoxeH rIoAxoA sa pa:pa6orKa Ha cI4creMI{ 3a y[paBJreHr4e c u3rroJr3BaHe Ha
UML upoQrana 3a cLIcreMHo LIHxeHepcrBo SysML, rcofiro qenr{ .qa rpeoAoJree

UML upoSuna 3a cucreMHo I,IHxeHepcrBo SysML rpkr pa3pa6orrcara Ha cr,rcreMr4

npr{Mepa: y[paBneHkre Ha

1

3a ylpaBJreHr4e. 3a analu3a orHoBo ca r.r3rrailzsalwr 2



cBr4AeTencTBa

cTaHrlr,rs 3a pa3rrpeAeJrrHe Ha AeTaurruI u ylpaBneHlre Ha HIIBoTo Ha pe3epBoap c

Ill4fl-peryJrarop. Hape4 c rpeArrMcrBara Ha roAxoAa ca rIoKa3aHLI vr H.flKoI,I

Hef oBr{ orpaHI{qeHLTrI.

flo-narar"rruno pa3BrrTue Ha o6eruro-opLleHTkTpauvrs. rIoAxoA rlpe3

o6e4rananaHe Ha rrpeAr.rMcrBara Ha UML/SysML npo@ vrila u craHAapr a lEC- 61 499

e HarrpaBeHo B fnana 4. Tazu rona6rnaqu.f, ocvryp-f,Ba rlo-roJlf,Ma HaAex.{Hocr,

MHOfOKpaTHa U3[OJI3BaeMOCT U O[epaTYI.B.H.a CbBMeCTLIMOCT Ha IIHXeHepLIHTOBI{rI

lpoqec. BrsNroxHocrr.rre Ha rroAxo4acarecrBaHra B6pxy [pl4Mepure or fnasa 3.

B fnasa 5 e pa:rre4a*a Bb3MoxHocrra sa roNl6uHupaHe Ha craHAaprure

UML/SysML IEC-61499 c rporoKorrlrre na FIPA 3a MoAerlvrpame Ha areHrHo-

6azuparru clrcreMr{ 3a yrrpaBJreHrre. BrsNaoxHocrl{Te Ha ro3u noAxoA ca

unrocTpr4pa[V c rrpLrMepa Ha pa3rrpeAeJreHa cklcTeMa 3a yrIpaBJIeHue Ha cTaHIIt4fl.3a

pa3upeAeJlf,He rta Aeraiutu.
,{ucepraqrroHHLt.rrr rpyA rrpeAcraBrrflBa eAHo IlflnocrHo HafrHo-upuJloxHo

u3cJreABaHe c ,cHo SopvryirupaHa rlen, AocrarbqHo uo4po6Ho otwrcanr4e Ha

u3[oJr3BaHrITe MeroAil 3a rlocrzraHeto fi, LlJlrccrpaqufl, Ha u3rloJr3BaHero Ha re3l{

MeroAr.r 3a KoHKpeTHr.r o6ercru Lr paspa6orBaHe Ha neo6xo4uuux
r{HcrpyMeHTaplryM 3a Lr3rroJr3BaHe Ha pe3ynTaTLITe oT I{3CneABaHeTO B rIOCneABaIq}I

pa:pa6orruz. ,{orropaHTKara e noKa3ana 4o6po rro3HaBaHe Ha cbcroflHllero Ha

upo6reua lt pa3Burr{ero rvry [pe3 rrocneAHl{Te 15-20 foAlIH}I, 3a KOerO

r4 rrpunoxelJ?rflT crllIcbK c nurepaTypHu Z3ToIIHI4III4.

2. ArcryaJrHocr Ha AIrcepraIIrroHHI,Iq rpyA

O6errno-oplreHTrrpauurre [oAxoALT 3a MoAenrrpaHe kr yrrpaBneHlle Ha

rrpou3BoAcrBeHrr crrcreMr{ ce p€BBLrBar aKTrrBHo or Haqiuloro Ha 90-re roAHH}I Ha

IldvIIIaJILtfl, BeK IIOpaAII IOJIOMI4TI Kpbr [paKTI{qeCKu 3aAaqLI, KOIzITO Ce CBexAaT Ao
TrxHoro rrp[noxenue. L[npoKoro LrM ]r3rroJr3BaHe npe3 rrocJreAHrrre 15-20 roAlrHrr
ce Abnxu Ha ycnoxH.rlBaHeTo Ha npoLr3BoAcTBeHIiITe cLIcTeMrr r{ neo6xo4raMocTTa

oT r{3rroJr3BaHe Ha HoBLr rroAxoAu 3a MoAynHo [poeKTLIpaHe Lr Ha cbBpeMeHHH

MeroAr{ Ha co$ryepnoro r{HxeHepcrBo. Cu,r4erencrBo 3a aKTyElnHocrra Ha

TeMarr{Kara e v sarcrrr, tle HaA 50Yo or rlr{Tr{paHara nrrreparypa e oT rrocJreAHr.rre

10 roguuu.

3. Orlenrca Ha cborBercrBr{ero Ha anropeQepara c r{3r.rcKBaH[qra 3a

Ir3foTBflHeTO My rI Ha aAeKBaTHOCTTa Ha OTpa3flBaHe Ha OCHOBHT.TTe

rrprrHocu B ArrcepTarlrrfl Ta

AnropeQeparbr e r{3rorBeH B cborBercrB}re c v3r.rcKBanuflTa u aAeKBarHo

oTpa3.[B a ocHoBH]rTe rroJroxeHvrs. u [pl{HocuTe Ha Ar{cepTarluo HHr{ s .tpy x

4. Ocnonnn flpr{Hocrr Ha Ar{ceprarlrroHHrrfl TpyA

,(orropaHTKara e Sopvrynnpana rrpereHrluu 3a 6 rpLtHoca, 6eg Aa rr4

rnacuSraqupa ro rr4fr. IIo Moe MHeHue nprrHocrrre r{Mar Haf{Ho-[pr{JroxeH



xapaKrep. flpunqurrHo [prreMaM [pereHIILIure 3a rIpEHocpI, Ho 6nx orrpolln ABa

or r.f,x, Karo nafi-sHa'TLIMLI:

1) l$earoxeHrreTo 3a rBfroJr3BaHe Ha IIoAxoA 3a cb3AaBaHe Ha I{3TIbJIHLIM

QynrqzoH€ureH MoAeJr na coSryep,6asupaH Ha cueqnQnKalluoHHlrre I{3I{cKBaHkrs.)

Bb3MoxHocr-Ta 3a Qoprvranna cneqnsnra\Yrs, aepaQuxa\us, 14 Burv4a\vfl' Ha

cr4cTeMaTa. floAxoAtr o6eAunxsa [peAVMcTBaTa Ha 3 MeToAoJIoruI4 c

H3rroJr3BaHero na peQepeHTeH MoAeJI, 6azupat Ha rIporoKoJILITe na FIPA, na

Qoprraanuux npo$ul or o6lacrra Ha cl{creMHoro rlHxeHepcrBo UML/SysML n na

craHAapraIEC-6I499.
i1 CrrluBaHero Ha r{3rbJrHnrra $ynKIIuoHarIeH MoAen na co$ryep,lasupau

Ha cuequQnKaIIIIoHHI{Te vl3I4c:rBa:alrx, Bb3MoxHocTTa 3a Qopnaanua

clequ0r{Karlyrfl., nepusrara\vs. 14 Burr44alq:ll.s. Ha cl{creMara 14 o6eAunssaul

rpeAllMcrBara Ha craHAaprllre I.JML/SysML rIEC-61499 '

Tesu 2 ilpuHoca Mora Aa KJrac[suqupavr Karo paspa6orBaHe Ha H0BI'I

MSTOAH 3a I{3cJIeABaHe, MOASJIU 11 CIICTSMII. Or SHa'{eHLIe 3a

rr3rroJl3BaHe Ha pe3ynTaTuTe Ha AucepTaIIIIOHHkt I TpyA ca 14

apxuTeKTypHvr vr cxeMHllt peuIeHI4[, IIOAIIOMa|aIq[ [poeKTaHTa

cr{creMl{ 3a yrlpaBneHl4e.

Cuxravr, qe [pI,IHocLITe ca Aeno Ha AoKTopaHTKara u Ha

pbKoBoAr{TeJrKa, Koero rrkr-.lru u or uy6tl,IKalluure tro A[cepraIIrIoHHLIrI TpyA.

5. Oqenna ua uy6.ru.rKarlrrrlTe rlo Al{ceprarll{flTa

Pesyt'raurre or Ar{ceprarlr4onnua rpyA ca orpa3eHl{ B 16 rry6nnKallul{ B

rrsJreH TeKCT, OT KOUTO 9 na rvrexAyHapoAHl{ XOUsepenqllz (1 Ha cllequilrvr3vrpa]g.a

rousepenqu{ Ha IEEE u I rra cBeroBeH KoHlpec na IFAC) 
^ 

7 Ha HaIIuoHzuIHLl

rconsepenqraz (nxrorr or rfi c MexAyHapoAHo yractze). ,{ener or uy6nnKallurlre

ca1aa anuzficrvr e3LrK, a ocraH€urrrre ca na 6rnrapcKll e3I{K. Tpn uy6nuraqvvr ca

caMocTo.[TeJIHI,I, a ocTaH€UIHTE CA B CIABTOPCTBO. OCSEH TOBA AOKTOPAHTKATA E

rrpeAcraButa 3 AoKJraAa Ha rrocrepnr ceclavr. Moxe Aa ce rIpI{eMe, rle pe3yJITarIaTe

or Ar4ceprarlr4oHHr{-rr rpyA ca craH€uILI Aocro.[HLIe Ha HayrrHara o6ull{ocr y Hac.

CsraAerercrBo 3a roBa cau3 qrrrara (2 or qyxAu anropn) sa2 or uy6nuraqvrLrre)

cBbp3aHlr c AlICepraIILroHIIvrfl. TpyA.

6. Kpuruunn 6e.uexrcu KbM ArrceprallrloHHrrq rpyA v HacoKI{ 3a

pa3BrrTI{e

Brupercu qe Auceprarlr{oHHr{f,r rpya Karo IIf,JIo e 4o6pe o$oprvreu vr

HecbMHeHo lrMa Heo6xo4nrvrure KarlecrBa, Morar ya 6rgar HarlpaBeHu Hf,KoI{

KprlTr{qHI,I 6erexrz:
1) I4guorgeaHr4re [pLrMeprr 3a unrccrpalll4rl Ha pa3rnexAaHl4Te MeroA]I

(oco6eno rro orHorrreHue Ha HerrpeKbcHarl{Te upoqecn) ca cpaBH}IrenHo

eneMeHTap Hvr v uMar rBbpAe,,aKaAeMuqeH" xapaKTep.

2) Bu 6uto 4o6pe Aa ce Aa4ar ?r BpeMeBLI AI{alpaMLI 3a oHoBH}Ire rlpoqecHu

rIpoMeHnI4BH. 
a

lpaKTHqecKoTo
TIpeAJIOXeHI{Te

Ha cbBpeMeHHLI

nefinara HayrIHa



3) fnana 5 e uo-cra6o paspa6orena B cpaBHeHrle c ocraHaIII4Te TJIaBI{, Ho

Cb.{bpxa IIOTeHIIkI€LI 3a CJIeABaII{u ?I3CJIeABaHLITI.

4)Ha crp. 57, pe4 5 ceH3oprare rpx6na Aa ca 3a HuBo, a He 3a HilrlrraHe.

5) lIgnonssaHu ca qyxAur{LT, KoLITo I{Mar 6utrapcxlt aHaIIo3u

rrMrrJreMeHTaIIu{, HOTaIIUf, n AP.
Karo ce B3eMe [peAB]rA, qe [oAxoA]rre c rI3tIoJI3BaHe Ha UML cpaBHurenHo

orcKopo ce u3rroJr3Bar B o6racrra Ha cLIcreMrITe 3a yrIpaBJreHVe, Moxe Aa ce

lpelopbrrapa6orara Ha AoKTopaHTKara Aa rrpoAbJlgr( B cneAHure HacoKkI:

o Ooprvranv3aL\ut, Ha MoAen[Te qpe3 I,I3rroJI3BaHe Ha Qoprraanua ceMaHTIaKa.

o OcrrqecrB.rrBaHe Ha Bpb3Ka c c Apyru rporpaMHkr cpeIlkr raro Eclipse u

Matlab c qen [ocTLIIaHe Ha aBToHoMHocT ua pa:pa6oTeHIITe MoAenu.

o I4euorsBaHe Ha IroAxoAl/tre 3a rleJlure Ha aHam43a.

7.3arcnrcrreHlre

HesasucuNdo or Kpr4TurrHkrre 6erexr<u ALIcepraIIpIoHHI4.f,T TpyA r4Ma

orrpeAeneHu 4ocrofiucraa. Ilpe4u BcrItIKo AoKTopaHTKara ce e 3arlo3Hilrla

Aocrarbquo 4o6pe cbc cbcroflHuero Ha Haf{Hure u3cJle4BaHvrfl, B o6lacrra Ha

o6errno-oplreHTLrpaHlrre rroAxoAu 3a pa3pa6orxa Ha cbBpeMeHHkI cucreMl4 3a

yrrpaBneHue . C roBa Moxe Aa ce [prreMe, ue ofipatonflmenHama RomnoHeHma

rua doxmopaHmypams e u3n'bilHeHa. Aruariru3br Ha rIpLIHocrITe rIoKa3Ba, qe G

ducepmaquoHHun mpyd wwa docmanrwrHo eileMeHmu Ha opuzuH&nHocm, KoI{To

ca cralaJrvr Aocrof,Hile Ha HafrHara o6qnocr B o6racrra Ha o6exrno-
oplreHTr/rpaHrrre [oAxoAu sa paapa6orKa Ha cBBpeMeHHLI crlcreM]I 3a yIrpaBJIeHI{e

upe: uy6nuKarl[r{Te rro reMara Ha Alrceprarlu.f,Ta. CsllAerercrBo 3a roBa ca vr

sa6en.s:anzre \vturpalanfl.. BcrE.mo roBa MrI g:aBa ocHoBaHI{.a la [pIiIeMa, rle
ducepmaquoHHu.flm mpyd omzosap.fl Ha usucKaaHunma sa odpasonameilHama u
HayqHa cmeneH "doxmop" u la rtpertopbqaM Ha yBaxaeMoro HayqHo xyprr upLI

yc[errrHa 3arr{ura rrpr{cbxAaHero fi na uar. r{Hx. I4ct<pa r{parorr,rupoBa Anronoea.

PeqenseHr:


