5. KpaTtko onmncanue Ha Haii-BaKHUTE MOCTHKEHMSI

Ha 4J.-Kop. Kpacumup Aranacos

IIpenu 9 roaunu, B I'onmemus canon Ha BAH, mosywyaBailku gurijiomMa Cu 3a 4JI€H-KOPECHOHJIEHT,
obemrax na 3ama3si BUCOKHS CH TeMn Ha pabora. Cera, yuacTBallkiu B KOHKYPC 3a aKaJeMUK, I Ce
OIMTaM Ja JOKaxa, 4¢ CbM M3IBIHWI oOemanuero cu. JlectBurenHo, or 2012 r. Hacam Osxa
nyonukyBanu 10 mou moHorpaduu — 4 B Springer, 2 B u3natesicTtBo Ha [lojnckara akajgemus Ha
HaykuTe (BCHYKHTE camocrosTennu), 3 B M3matencrBoro na BAH u 1 B Nova Science (CAILLL), 284
MOM CTaTHU U JOKJIaIH, oT kouto 40 — B criucanust u ¢ uMIakT-pakrop u 88 B ciimcanus camo ¢ SJIR-
panr. OT T4X, 3a y4acTHe B KOHKypca JaBaM CamMO 4YacT OT NyOJHMKAaIMUTe, KOWTO Ca Hal-CHIIHO
CBBP3aHU C 00J1aCTTa HA U3KYCTBEHHUS HHTEJIEKT U Ca MPEIUMHO CAMOCTOSITETHH.

Cwriaacuo Web of Science umam 12095 (7750 ot 2013 r. Hacam) nutupanus (0€3 CaMOLMTUPAHUS)
¢ H-index 21, cerimacHo Scopus croitnoctute ca: 14 566 (8865 ot 2013 r. Hacam) u H -index 21, a
cniopen Google Scholar croiinocture ca 30 970 (16 157 or 2013 r. nacam) u H -index 48. Pasmonaram
¢ tounn ganHm 3a 19 176 murara, or xouto 12 450 3a mepmoma 2012 — 2021 r.. B mHOro or
[UTUPAIINTE ME CTAaTHH, OOCKTHUTE, Ne(UHUPAHH OT MEH, Ca HApPEYCHH Ha MOE MME, a B HSIKOJKO
CTaTHH Ce OTOEeNsI3Ba MSCTOTO HA INPEUIOKEHHUTE OT MEH IMOHATHS CPell PE3yJATaTUTE Ha JPYIHTE
aBTOPH.

brnaronapenue Ha T€3W BUCOKM HAayKOMETPUYHH mokazarenu, npe3 2020 r. monyuux [onsimara
HArpaja 3a M3KJIIYHMTeJeH WHANBHAYaJeH npuHoc 3a opopmsine Ha H-unaexkca na BAH, a B
KJlacanusTa Ha yuyeHuTe 1o cBeta Ha CtaHdopackus yHuBepcHuTeT 0sx kinacupan Ha 8700 mscro, kaTo
camo a3 u wi.-kop. Konctantun Xa/pkMMBaHOB CM€ HE caMO CpeJl IbPBUTE 2 MPOLEHTa, HO U Cpej
'bPBUTE 2 NPOMNIJIA HA YYeHHUTe B cBeTa. B chinara kiacamus no KpuTepui ,,M3KyCTBEH UHTENIEKT U
o0paboTka Ha u300pakeHHs“ CbM KiacupaH Ha 158-To MfCTO cpel yuyeHUTE B CBETa U ChbM
eIMHCTBEHUST OT ObJrapuTe ¢ ObJirapcka apuananus no To3u KpUTepuil, KakKTo U Ha ITbPBO MSICTO OT
ObJITapuTe MO TO3U KpUTepuil (Karo BCHYKH APYru ca ¢ 4yxaum adunuanun). OCBEH 3a IUIOCTHO
TBOPYECTBO, B Ta3W KJIacalus MMa TOApekIaHe Ha ydyeHuTe u B pamkute Ha 2019 1. Tam c¢bm Ha 942
MSICTO B CBeTa, T.c. B MbPBHUTe 2 0a30BM TOYKH HA YYeHUTE B CBETA, KATO OTHOBO CbM II'BPBU CPE]
OBJTApCKUTE YYEHHW, a B Tpymara ,,M3KYCTBEH WHTEJICKT M 00paboTka Ha n300pakeHus“ — Ha 57
MSICTO.

[Mpenn noutn 40 roguam — mpe3 1982, 1983 n 1984 r. B HAKOIKO (CAMOCTOSITEIHH) CTATUU
MPeIoKUX NeUHUIIMUTE HA TPU HOBHU NOHATUSA ,,Q000umena mpexca™“ (OM), ,,Humyuyuonucmku
pazmumo muoxcecmeo” (MPM) u ,Hnoexcupana mampuya“ (MM), a nipe3 cieaBamuTe roauHu B
Hag 1000 mybnukanuu u B 34 MoHOTpaduy MOJOKUX OCHOBUTE HA TEXHUTE TEOPUU U HAMEPHUX TEXHHU
MIPWJIOKEHUST B PA3JIMYHU O0JIACTH HA HayKaTa W IPAKTUKATa, B IOCICIHUS CIIydaili OOWKHOBEHO
CHBMECTHO C JIPYTH CIICIIUATHCTH.

[Ipe3 mocneauaute 30 TOMAMHM TE3W MOU HJICH TIPEeIU3BUKaxa WHTEpeca Ha yueHHU OT Haja S50 cTpaHu 1Mo
ceta. Te3u koneru ca aBropu Ha Haj 10 000 nmyOnaukanuu BbpXY TECOpHITA W/UIM NPUIOKECHUATA HA
nepuHupaHuTe OT MeH MoHATHs. Cpea Te3u CIEeNUaIUCTH MMa HEMAaJKO 3aloYyHalId HaydaHTa CH
Kapuepa B obnacture, qeUHUPAHN OT MEH, 3alUTaBAlKN TUCEPTALMOHHHUTE CH TpynoBe. OCHOBHHUTE
Hay4HH IIEHTPOBE, KbAeTO ce padbotu mo OM u MPM wu ca 3amuTeHUTe QUCepTaIid, 32 KOUTO UMaM
JaHHH, ca



ABcTpajus (4 HaydHU IIGHTHPA, 3aIUTEHH 5 TUcepTaliy, 05X PELEH3EHT Ha 3),
Bearus (1 ueHTsbp, 3ammTeHn 6 AucepTanum, OsX peleH3eHT Ha 1),
Beaukooputanus (4 Hay4HU [ICHTHPA, 3alIUTCHN 4 TUCEepTaLnu, 05X PELEH3EHT Ha 1),
I'epmanust (2 HayYHHU [EHTHPA, 3AIMUTCHN 5 qUCEPTALIUH, 05X PHKOBOIUTEN Ha 1),
e I'bpuus (2 HaydHH LEHTHPA, 3aIIUTEHU 2 IUCEPTAINH),

e HWupus (8 nayynu neHTHpA, 3amuTeHn Haa 40 aucepraiyn, Ogx pereHsent Ha 17),
e MHcnanms (3 HayuyHH HEHTHPA, 3aIIUTCHU 7 TUCEPTALIUH, OSIX PCLICH3CHT Ha 2),

e MHranusn (2 HaydyHU LEHTHPA),

Kuraii (11 HayyHu nueHTHpa),

Moama (5 HayYHM LIEHTHPA, 3AMUTEHH § TUCepTalMHU, 05X PELCH3CHT Ha 2),
Iopryraaus (2 Hay4HH LEHTHPA, 3aIIUTEHU 2 TUCEPTALIUN),

PymbHus (2 HayyHU LIEHTHpPa, 3alUTEHN 2 AUCEPTALIH),

Pycus (3 HayuHu ueHTbpa),

CnoBakus (3 Hay4yHH IICHTBPA, 3AIIUTCHH § ITUcepTaIy, OSX PELCH3CHT Ha 1),
Typumus (3 HayuyHH HEHTBPA, 3AIIUTCHU § TUCEPTAIHH),

CAIIl (6 Hay4yHU IEHTHPA, 3ALMUTECHH 6 TUCEPTAIHN),

KO:xna Kopes (2 HayyHU LIEHTBPA).

K®M nocouenute B ToBa [Ipunoxenue noseuye ot 100 3amuTeHn aucepTanuy B 4yx0uHa (3a KOUTO
nmMaMm uHpopMarus) TpsoBa na ce 106aBaT u okosno S0 B bearapus, KOUTO ChIBPKAT €IEMEHTH OT
IIOHE eJ1Ha OT TeopuuTe. OCBEH TOBA, Y HAC €A 3alUTEHU U § AMCEPTALMOHHU TPYya 3a [10JIy4aBaHe Ha
HayyHaTa CTEIlEH ,,JJOKTOp Ha HAayKUTE*, IBa OT TAX — OT IOJICKHU, €IUH — OT aHIVIMHCKU Tpa’kJaHHU.
Benuku te3u konerm, paboTtemu no JeQUHUpPAHUTE OT MEH MOHATHA, oOpa3yBaT OOIIHOCT, ¢
YJICHOBETE Ha KOSITO C€ cTapas Ja MOAIbp>KaM MOCTOSIHHU HaAyYHU KOHTaKTH.

Tpute obekTa Ha MOMTE H3CJIEIBAaHUS Ca KOMIOHEHTH OT MHCTPYMEHTapuyMa Ha M3KYCTBEHHS
UHTEJIEKT W HErOBUTE IHEMHM (GopMu — uHTenureHTHu cuctemu m Data Mining. Tlpe3 2014 r.,
CbBMECTHO ChC ChaBTOPH, MPEUIOKUX OLIe eTUH 00EKT, KOWTO ChIIIO BEYe 3all0yvHa Ja Ce Hajara KaTto
KOMITOHEHT OT TO3W HHCTpyMeHTapuyM — Hunmepkpumepuannua Ananuz (MKA).

1. M3kycTBeH uHTeAeKT U nHTeaurenTHu cucremu (MU u UC)

Ome B kpas Ha 1970-te rogunu peauia cneuuanuctu no H3xkycmeen Hnmenexm (MN) nocounxa, ue
MpexuTe Ha [leTpu 1 pa3MHUTHTE MHOKECTBA Ca OCHOBHU KOMIIOHEHTH OT MHCTpyMeHTapuyMma na MN.
3aTtoBa cbBceM ectectBeHO OM u PM cbi1i0 ce oka3axa cpen cpeicTBara 3a OnMcaHue U OLEHKA Ha
npouecure ot UN. Humenucenmnume Cucmemu (MC), kato cnensain eran B pasButheto Ha MU,
3ama3uxa M HaJ0XKHXa Pa3BUTHE HA BCUYKH Te3M MHCTPYMEHTHU. Taka CHeluanucTuTe, paboTemu B
obnmactra Ha MC wm wmsmomsBamu MPM u OM, y3akoHSBAaT MOHWTE MNPETEHUHH, Y€ CbM Ch31aj
noje3nu 3a UC maremarudecku cpeacrBa. CaMusaT a3 TOCTUTHAX JI0 MJEATA 3a TAXHATA MOJ3a 3a
HC (ectectBeno, Torasa ce rosopemie camo 3a M) npe3 1991 r. Ta3u unes netailaHO € onucaHa B
[27], xbeTo e mokaszano, ue OM ca ymoOHO cpeicTBO 3a onucanue Ha Bcuuku Data Mining-mporecu
(ocobeHo Te3u, KOUTO Morar ja MpoTHYaT mapanenHo), u B [28], kpaero e mokaszano, ue MUPM ca
ynoOHO cpencTBO 3a oreHka Ha Data Mining-nmapamerpure. PasmmpsiBaiiku pe3ynTaTute OT JBETE
craThd, Hanucax MoHorpadus [5]. B Hes e moka3HO Kkak JBaTa amapara MoOrar Jia ce MpHJIOXaT B
cnennure Data Mining-o6nactu: ekcriepTHH CHUCTEMH U 0a3u OT 3HaHus, B T.4. OLAP-ky0, HeBpOHHH
MpPEXH, CHCTEMHU 3a B3€MaHE Ha PEUICHUS W ONTUMH3AIus, MPOLECH HAa MAIIWHHO U EJIEKTPOHHO
oOydeHue, ONTUMHU3ANUOHEH AlTOPUTHM IO METOJa Ha MPaBKUTE, T€HETHYHUTE aJrOPUTMHU U JPYTH

[16, 29].



[Ipe3 mocnenHuTe roguHU CcTaHa sicHO, ye amaparute Ha MM m na UKA cpmo nobpe ce
BOKCBAT B MHCTpyMeHTapuyma Ha MW u Te cbmo ca BrimoueHu B [5], a Teopusita M HAKOM OT
npuinoxenusita Ha U ca onmcanu B [2].

2. O6006menu mpexu (OM)

ITpe3 1982 r. nedpunupax noustuero Obobwena Mpedxca kaTo pa3mpeHue Ha Mpexure Ha lletpu.
[Ipe3 cienBamure neceTHa rOJWHU MOArOTBUX cepusi oT okoyio 100 cTatum, rojasmMa 4yacT OT KOUTO
Osixa myOnMKyBaHM B MexayHapoaHoTo crnucanue AMSE Press (ormewarBano BBB @pannus). B
pamkuTe Ha Teopuara Ha OM 0Osixa cb3maaeHU aneeOpuyeH, Monolo2udeH, 102UiecKu, OnepamopeH,
npozpamen U Memooo102uyeH acnekmu, OTpa3eHH B MOHOrpauure, ¢ KOMTO yJacTBax B KOHKypca 3a WieH-
KOPECTIOHJIGHT U 3aToBa He T npwiaram Tyk. 1le orOenexa, ye kbM 1982 1. B Teopusita Ha MpEXHUTE Ha
[leTpu Bce ole HAMAIIE MOYTH HUKAKBU M3CIIEBAHUS B HUTO €IUH OT Te3M acmekTu. Hampumep, B
paMKuTEe Ha aJTeOPUYHUS aCIeKT Ha TeopusitTa Ha Mpexute Ha [lerpu, Osxa neduHUpaHH Onepanuu
HaJ IPEeXO0JIUTe Ha MPEeXKa, HO HE U HAJ LEJIU MPEXH, HEeIll0, KOETO a3 MPeUI0KHX 3a IpbB MbT. Mam
MPETCHIIMM 32 IBPBEHCTBO TIPU pa3pabOTBaHE HA TOIOJOTHYHUS (CHBMECTHO ¢ [0l EBreHm
JumutpoB oT XyMOOJIITOBHSI YHUBEPCUTET B bepiiuH) 1 Toruyeckus acrekTu Ha Teopusita. [IbpBure
CTBIIKM KbM OIEPATOPEH acCIeKT B TeopusATa Ha Mmpexute Ha Iletpu ca HampaBenu mpe3 1975 r. or
npod. Rudiger Valk, koiito mpesyara Bb3MOXXHOCT €IHa abra B rpada Ha Mpexara Ha I[letpu
BPEMEHHO Ja MPECTaHe Ja ChIISCTBYBA. B paMKuTe Ha ONEpaTOpHHUS acIeKT, pa3padoTeH OT MEH, ca
nepuHupanu 6 BUAA omepaTopu, KOUTO MOTraT J1a MOAU(PUIMPAT CTPYKTypaTa W/WIH MOBEJACHUETO Ha
nageHa OM 1o keJaH OT MOTPeOUTEIsI HA4MH, T.€., TOBA € 3HAYUTEIHO 000O0IeHre Ha uaesTa Ha R.
Valk. TIpe3 mocmexnutre 38 TOAMHHM [OaJ0X CTPOTM JOKa3aTeNCTBa, 4Ye (YHKIHOHHUPAHETO U
pe3ysTaTuTe OT paboTaTa Ha BCSIKA OT MPEKHUTE OT Pa3IMIHUTE BUOBE Mpexu Ha [leTpw, a chImo Taka
Ha pa3jIMYHUTE BHUJIOBE MAlIMHU Ha TIOPHHT (C €HAa WM MHOTO JIGHTH, C €Ha WJIM MHOTO TJaBH),
anropuThMa Ha KomMoropos, KpailHUTE W KJIETHYHUTEC aBTOMATH, KaKTO M aBTOMAaTHTe Ha Muim u
Myp, ca onucyemu upe3 OM. Onucax koHKpeTHH OM, KOMTO ca YHHUBEPCAJIHU 3a BCAKO €IHO OT
MHOKECTBATa Ha TE3U OOCKTH.

Ome ot BpemeTo Ha aedunupanero Ha OM Hamepux W TEXHH pealHu mpuioxeHus. Haii-o61ro,
TE MOrar Jia ce KIacu(UIUpaT KaTo meopemuyHu u npakmudecku npunoxcenus. llpunoxenusta Ha
OM B TeopeTHYEeH IJIaH ca B CIEAHUTE 00IaCTH:

e WU u UC — yact OT pe3yaTaTUTE MU ca ONUCaHU B [5] 1 mocoueHu B T.1;

e Teopus HA CHCTEMHTE — B CEpHUs CTaTUU U MOHOrpadus, ¢ KOATO yJacTBaX B KOHKypCa 3a WiCH-
KOPECTIOHJIGHT, TIOKa3ax, uye (yHKIIMOHUPAHETO U pe3ylTaTuTe oT paboTaTa Ha Besaka abCcTpakTHA
cuctema B cMHChJIa Ha MecapoBud u Takaxapa Moxe fa ce onunie ype3 OM.

HpaKTI/IquKHTe MMPUIIOKCHUA Ha OM caB CIICAHUTC oOJactu:

e MeaMuMHA — pa3paboTeHu ca okoio 300 monena Ha MpolecH Ha MOCTaBsHE HA TMAarHO3M Ha
3a00sBaHusa OT OOJacTTa Ha HEBpoJoruaTa, okoso 250 mojmena B obnacTTa Ha olmiata u
BBTpEIIHA MEIUIIMHA, KaKTO M Cepusi MOJAEIM OT o0JlacTTa Ha Hepoyorusita U JPYIH.
Pesynrarure ca cvOpanu B cepust ot Haj 100 cratuu u 5 MoHOrpaduu ¢ Moe ydactue, ejHa OT
KOMTO — TpuTtoMHa. CrnenmanHo mscro cpen OM-mozpenure oT oOnacTTa Ha MeAMLMHATA
3aeMar Te3M Ha OpraHu U CHUCTEMHU B YOBELIKOTO TSIO, KOUTO 3all0YHaX Ja pa3paboTBaMm C JI-p
Wocud lopunma (1939-2002) u mpod. Anthony Shannon. Te ca chbpann B MoHOrpadus.
CeBMecTHO € MoOs JoKTOopaHT aA-p Hwuxkomait AnapeeB paspadotuxme OM-mozenu Ha
npoTuyam B HaruoHamHUST LEHTbP W B PETMOHAIHUTE LIEHTPOBE MO TpPaHC(PY3MOHHA
xemartojorus. be wu3cnenBaHa BB3MOXKHOCTTa Ja c€ Cb3Jane bankaHCKM LEHTBp IO



TpaHC(y3HMOHHA XEMATOJOT s, KaKTO M Jia ce MOJ00pU OpraHu3alusaTa Ha ChIIECTBYBAILIUTE B
CTpaHaTa LIEHTPOBE U KOMYHUKALUATA MEXKIY TAX;

xumus - TIpe3 1991-1992 r. pabotux no gorosop ¢ Heproxummuueckn kombunat, byprac. B pamkure Ha
70roBopa O¢ M3rOTBEH M BHEAPEH MporpaMeH mpoaykt (Bxk. Touka 7.1). [Ipe3 mocieaHuTe roanHuU
pabors ¢ ara [wuo CrpatmeB, 1. ummkeHep Ha Jlykoin Hedroxum, Byprac. Ilpunaraiiku
paszpaborenu ot MeH Metoau (OM, UPM u uHTEepKpUTEpHAJICH aHAIN3) NIPH MOJCIIMPaHe U OIICHKA Ha
nporiecu B komOuHara. Kakro e mocoueHo B Touka 7.1, B pe3ynrar oT paboTara HM € MOCTHTHAT
nkonomuuecku edexr ot 15 000 000 nB.;
e ¢u3uka u_acTtpoHomMusi — chBMecTHO ¢ mpod. bosH [[xakoB u mpod. Jumutsp ChChIOB
(XapBapa, CAILl) pazpaborux OM-mozenu oT 0OJacTTa Ha JIa3epPHUTE TEXHOJOTHUU U
JMHAMHKaTa Ha 3BE3HUTE KYIOBE,

® TeJeKOMYHMKAIMM — CHBMECTHO C OBJIrapCckM M HEMCKU cHeruaiuctu paspadorux OM-
MOJIeTIM Ha TeJie()OHHA IIEHTpajla ¥ Ha CIIeMaIN3upaH ChPBBp 3a Hykaute Ha T-Systems Nova
— Deutsche Telekom;

e KOMIKTHPHU APXHMTEKTYPH — y4dacTBax B pa3paborBaHeTo Ha OM-mojaenu Ha OTIEIHHU
€JIEMEHTH OT KOMITIOTHPHH apXUTEKTYpH M Ha MPOLIECUTE Ha OIEHKA HA MHTETPATHU CXEMU 3a
HYXIUTE Ha TECTOBHUS 0T/ Ha (hupMma (BXK. Touka 7.2);

¢ HWKOHOMHMKA — CBBMCCTHO CBC CICOHATIHUCT B oOiactra Ha HKOHOMHUKATA, Yy4dJaCTBax B
Cb31aBaHCTO Ha OM-MOI[GJ'II/I Ha OJIMI'OII0JICH 1 MOHOIIOJICH I1a3ap,

® TPAHCHOPT — CHBMECTHO ChC CIEHMAIMCTH OT OOJacTTa Ha TpaHcmopTa paspadotux OM-
MOJIeJIM Ha KAMHUOHEH TapK ¥ Ha Mpeka OT Oropa 3a mpo1axxou Ha aBTOOyCHU OmiieTH. 3aeaHo ¢
Mos nokTtopaHT MBan BoiakoB paspaborux OM-mozenu Ha TpaHCHOpTHaTa Mpexa Ha byprac
IIpeIu U cliel] peopraHu3anusTa m.

e AQIMUHUCTPATHBHHU JEeHHOCTH — CBH3JaJICHU U MYyOIMKYBaHM ca B CepHsl CTaTUM U 3
MoHorpadhuu OM-Moenu Ha IPOIECH, TPOTHYAIIN B aOCTPAKTeH YHUBEPCUTET U HA MPOIIECH,
MPOTUYAIIY B OOJTHUYHO 3aBEJICHUE U APYTH.

[Ipe3 mocneauure 30 roguru wuHTEpechT kbM OM 3amouHa na HapactBa. Haili-akTHBHO
0000IICHUTEe MPEXKH CEe M3IOJI3BAT 32 MOJIeNIupaHe B ABcTpaius, KbaeTo npod. Anthony Shannon uma
rojsiM Opo¥l 3alllUTHIIM MarucTpu M JOKTOPAaHTH C TPYIOBE, CBbp3aHM Haii-Beue ¢ OM-mozenu B
MeJUIMHAaTa (KaTo Ha TpUMa OT JOKTOpPaHTUTE My CbM O perieH3eHT). AmaparbT Ha OM ce
U3MOJ3Ba M OT cheuuaiuctu or BemukoOpuranusi, ['epmanusi, Wcnanus, Wramms, Ilomma,
[Mopryramus, CAILl, CnoBakwusi, Xonr Konr, Oxna Kopest u apyru ctpanu. e orbenexa, ye npe3
2003 u mpe3 2009 r. Maciej Krawczak or Mucturyra 3a cuctemHu u3ciensanus npu [lonckara
aKajJieMdsl Ha HaykuTe, a cieq ToBa u Panagiotis Chountas ot YecTMHHCTEpCKHS YHHBEPCHTET B
JlonnoH 3amuTixa B bearapus aucepTaliioHHU TPYIOBE 3a MOJIydaBaHe HA HaydyHaTa CcTerneH ,,JIokTop
Ha TEXHUYECKUTE HAyKu'. [IBpBUAT OT TAX € MOCBETEH Ha 00O0OIICHOMPEKOBU MPEICTABUMOCTH Ha
€/IMH KJIac HEBPOHHHM Mpexu, aedunupanu ot npod. Krawczak, a BropusT — Ha CrielMaiHd BUI0BE
CKJIAJIOBE OT JaHHH, PYHKIIMOHUPAHETO U Pe3yJTaTUTE OT paboTara HAa KOUTO ca omucaHu upe3 OM.
[Ipe3 nocnennute 23 roaunau B bearapus ca 3amutenu Haa SO AuCepTAIIMOHHU TPYya 3a MPUA0OUBaHe
Ha oOpasoBarelHaTa W HaydHa cremneH ,,JlokTop®, cBep3anm ¢ OM, Ha 35 OT KOHTO CBM OWJI
PBHKOBOJUTEIN WM KOHCYJITAHT, €IMH OT KOUTO MOJISK, 3alUTUI B bbiarapus, a Ipyr Moil TOKTOpaHT
3amuTH B Jlpe3ieHcKkus YHUBEPCUTET Ha TeMa, CBbp3aHa ¢ npeacraBumoctra Ha UML-nuarpamu upes
OM. Crnucbka ¢ UMeHaTa U TEMHUTE Ha TUCEPTALMOHHUTE UM TPYAOBE € aJieH B Touka 9.



3. UHTYHIITHOHMCTKH pa3sMuTH MHOkecTBa (MPM)

Bropata o6nacT, B KOSITO pabOTs aKTUBHO M KOSITO MOJYYH 3HAYMTENIHO NMpU3HAHME, € 00jacTra Ha
UHMYUYUOHUCIKUME pasmumu  MHodicecmsa, Kouto nedurupax mpe3 1983 r. Ot Bpemero Ha
Apuctoren 1o 1965 r. koraro Lotfi Zadeh npemara pasMutuTe MHOKECTBA, BCEKH OOEKT Ce OIICHSBA
ype3 eIHa OMEHKA — YHCIIO WM MHTepBaji (mociaemHoro e uiaes, npeamnkena ot Zdislaw Pawlak),
nokato UIPM ca mepBUST MaTeMaTHYecKd OOEKT, B KOHTO c€ H3MOJI3BAT €IHOBPEMEHHO JIBe
HEe3aBHCHMMM OLEHKH - CTCHICHUTE Ha MPUHAONIEHCHOCH. KbM MHOJCECm80 WIN HA 6APHOCHM W Ha
HENPUHAONEIHCHOCH KbM MHOMCeCmeo WIN HA HesApHOCm, KOUTO NOpaXJaT M CTENEeHTa Ha
Heonpedenienocm, KoATo TH nombiBa 10 1. [Ipe3 rogunure cien nepunupanero Ha IPM cbm pabortun
HaJ U3CIIEIBAHETO Ha TEXHUTE CBOMCTBA, AeduHupanero Hag VIPM Ha pa3nuuHu onepaunuu, peianuu
U OIEpaToOpu U BbpPXY HAMHUpaHE Ha Pa3iIMyHU TexHU npuioxeHus. Ilpes 1999 r. B uzmarencrso
Springer u3ne3e oT mevar mbpBata Mu MoHorpadus mo MPM, B KosATO ca chOpaHH MO-BaKHHTE
pesynaraTth, myonukyBanu npeau 1999 r. (c xkosTo ydacTBax B KOHKYpCa 3a 4JieH KOPECHOHJIIEHT U
3aToBa HE Mpuiaram Tyk), a mnpe3 2012 r. 6e myOJMKyBaHO M MPOABIDKEHHETO U [1], chabpxkario
HOBHTE PE3YJITAaTH OT TEOPHUATA U HAKOU OT MPHIIOKEHUsITa . B MOHOTpadus, moarorseHa CbBMECTHO
c OuBmuTe MM JOokTopaHTH noin. PamocnaB l[BetkoB u rn. ac. Ilersp BacumeB ce chabpkar
M3CIIEeIBAaHUATA HA TI0 HOPMHU, METPUKU M UHTErpanu, nepunupanu Hag MPM. Jlokato onepanuute u
penanuute, nepunupanu Hax MPM, B OCHOBHM JMHHM ca aHAJOTHYHU HAa Te3d, ACQUHHUpPAHU HAJ
CTaHJAPTHUTE Pa3MUTU MHOKECTBA, TO oleparopure, kouto aedpunupax Hag MPM, Hamar aHanosu.
Te OuBat Tpu BUAQ: MOOAIHU, MONOJOSUYHU U Onepamopu Ha Hueo. B cepus oT cratum, 0OSTUHEHU B
mbpBata Mu MoHorpadus B Springer, B [1] u B [6 - 8, 12, 13, 15, 17, 18, 20, 21, 23, 28 - 30] u3cnensax
ceoiictBata uM. OcBeH ToBa, IPM 0sixa pasmuperu otT MeH 10 MPM ¢ uHTEpBamHM CTOHHOCTH
(ceBMecTHO ¢ o1l ['eopru "apros), narynnmonuctku L-pasmutu MHOXecTBa, IPM BBpXY pa3nudHu
yauBepcymu, UIPM oT Bropu THMN M 1mo-o0mo — oT N-Tu Tui, Temnopaasiu VUPM u mo-o0mo —
mHoromepan IPM (mocneanute — chBMecTHO ¢ mpod. Janusz Kacprzyk u mpod. Eulalia Szmidt ot
[Mommia). B [4] e naneHo 1sU10cTHO M3JIoXkKeHke Ha Teopusita Ha IPM ¢ MHTepBaiHu CTOHHOCTH, a B [14] e
npeaiokeHo HoBo MPM-pasimpenue, HapedeHo kpwveosu IPM. JITnec imMa MHOKECTBO APYTH Pa3IIUPEHUS,
peaoxkeHu ot kosiern ot benrus, Ungus, Kurai, Typuus u ngpyru ctpanu. CeBmectHo ¢ I'eopru
l'aproB pa3pa®oTHX HWHTYWLIHMOHHCTKM Ppa3MHUTOTO IMPEAUKATHO CMSTaHE, a CaMOCTOSITENIHO —
MHTYUIMOHUCTKU Pa3MHUTATa ChKIUTEIHA, MOJIaJHA U TEMIOpaJiHA JOTUKU. [IbIHOTO HU30XKEeHUEe Ha
MOJYYEHHUTE 0 MOMEHTA PE3yJIHATH B Ta3u 00JIACT ca BKJIIOYEHU B MOHorpadwusta mu B Springer [3].
B Tasu monorpadus u B [2] ce AMCKyTHpaT MaTeMaTHYECKUTE CPEICTBA, W3IOJI3BaHU J0Cera B
teopusita Ha HMPM, KakTO M BB3MOXKHOCTTAa 3a pa3BUTHE Ha HAKOM MATEMaTH4ECKH O0OJIacTH
(Hampumep, MoJIaTHaTa JOTHKA, TeOpHsITa Ha TpaduTe), Ha O6a3ata Ha uaeu ot UPM.

I/IHTYI/II_[I/IOHI/ICTKI/I Pa3MUTUTE MHOXECTBAa HAMECPHUXA PA3JIMYHU IIPUIIOKCHHUS B:

e HU u UC — pe3yiratuTe OT MHOXKECTBO MOM cTaThH (B T.4. [28]) 1 gokiamu ca chOpaHu B
MoHorpadus [5], KbIETO € MOKa3aHO, Ye amaparbT Ha MHTYUIIMOHUCTKATA Pa3MHUTOCT €
yI00HO CPECTBO 3a OlleHKa Ha mapamenTpure Ha Data Mining mporecu u 06eKTH.

¢ JIpPOrpaMMpaHeTo — npeau 30 T'OOUHH oe NpCAJIOKCH UHTYUIITUOHUCTKH pa3MUT HpOHOF, a
mpe3 MNOCICAHUTE ACCCTUHA T'OAWHU pa60T$[ Haag HMACATa 3a HOB JIOTHMYECKHM C€3HMK 3a
IporpamMupane, 6a314pa1u CC Ha UHTYUIIUOHHUCTKATA Pa3MUTOCT U MHACKCUPAHU MATPHUILIA.

¢ MEIUMIUMHATA — B CCpHUA CTaTUN U HAKOU OT MOHOFpa(l)I/II/ITe MH, CBBP3aHU C MOJCIMPAHEC B
MEIHUIIMHATAa oe IMOCOYCHO, Y€ HMHTYUIIMOHHUCTKHU PASMUTUTEC OLCHKHUTC AaBaT II0-TOYHA
METOA0JI0THA 3a OLICHABAHEC HA CbCTOSAHUECTO HA NTAIITUCHTUTC,



e xuMmusTa — 0O¢ IMMOKAa3aHO, Y€ OLCHKUTU Ha IMapaMCTPUTC B MOACIINTC HA XHUMUUYCCKHU
mponecu ca 1o-aJCKBaTHU U 3aTOBA U HO-I/IH(bOpMaTI/IBHI/I U MOJIC3HHU, KOI'aTO CC U3pasdaBarT
Upe3 UHTYUIIUOHUCTKHU PASMHUTH CTOﬁHOCTH,

® HKOHOMMKATA — MOJICJIUTE HAa MOHOIIOJIEH U OJMIOMOJIEH Ma3apu C WHTYUIIMOHUCTKHU
Pa3MUTH CTOWHOCTH Ha MapaMETPUTE CHIO CE OKa3axa MHOTO MO-UH()OPMATHBHHU.

B®B Bcnuku Te3u npuioxeHus anapatsT Ha IPM naBa BB3MOXKHOCT Aa ce pabOTH C OLEHKH, I10-
JETalJIHY OT ChILECTBYBAILIUTE.

Hurepecst kbM MPM mo cBera 3amouyHa cbC cepus crarud Ha mpod. Toader Buchaescu
(Pymbaus) or 1988 r. Ilpe3 cnenpamure roaunu B Ilomma 3amoynaxa ga pa®oTAT JBE Tpymu OT
CIIEUAJIMCTH 110 Pa3MHUTH MHOecTBa. [1o1 ppKoBOACTBOTO Ha mpod. Tadeusz Gerstenkorn mpes 1992
r. Oc 3ammreHa mepBata guceprauus mo MPM ot Jacek Maiiko, a B8 Mucturyra 3a cuCTeMHHU
uscneaBanus npu [lonckara akagemus Ha Haykute mpod. Janusz Kacprzyk, akagemuk Ha ITosckara
AH, uyxnectpanen akanemuk Ha BAH u OuBm npe3unent Ha CBETOBHATa acolMals MO pPa3MUTH
mHokecTBa (IFSA), Ma eKuIl OT CHEIUaTUCTH, KOUTO ca aBTopu Ha Haj 150 mybmukanuu mo UPM.
Bropara nmuceprarus mo IPM 6e 3ammurena or Humberto Bustince B Mcnanus npe3 1994 r .ciex kato
TOI Oe Mmpu MEeH Ha eIHOMeceuYeH AOKTOpaHTcku Kypc. Ilpe3 mocnennute 15-20 roaunu ce mosiBuxa
MHOXECTBO PE3YATaTH Ha CHEIUAINCTH OT ABCTpus, ABcTpanus, Apkup, ApxkeHTuHa, benrus,
bpazunus, BenukoOpuranus, Beneuyena, ['epmanus, ['spuus, Janus, Eruner, ExBamop, Wumus,
Upak, Upan, Ucnanusa, Uranus, erMeH, ﬁopnaﬂm, Kanana, Kuraii, Konmym6us, Kyba, Makenonws,
Manaiizus, Mapoko, Mekcuko, Hurepusi, Hosa 3enanmus, Ilakucran, [lopryranus, Pymbuus, Pycus,
CAll, Caymutcka Apabus, Cunranyp, CroBakus, CwvpOusi, Taiian, Taitmann, Tynuc, Typuwus,
VYurapus, Ounnannus, Opannus, Xomanaus, Xour Konr, Yexus, Uumu, Oxna Adpuka, HOxnHa
Kopes, Snonus, T.e., 06mo, okono 100 HaydHu 1ieHTHpa B moBede ot 50 crpanu. Beuuku Te oT eqHa
CTpaHa pa3BHXa B 3HaYMTeNHA cTerneH Teopusita Ha IPM, a oT npyra — Hamepuxa roisim Opoit HeiHU
npusoxenus. B Touka 14.6 (Ha kommnakT aucka) ca mocoyern 100 cratum, B kouto UPM ca kpbcTeHn
Ha Moe uMme. B touka 10 ca magenu msBaaku ot Web of Science no 3amamena myma ,,fuzzy*“ u mo
3aganeHu aymu ,,fuzzy set”. Bikaa ce, ue B mbpBHs ciydaii Mosita ctaTust OT 1986 r. ¢ Ha 4-TO MsCTO
no nutupase ot okosno 120 000 cratiu u Ha THPBO OT BCHYKU cTaTtuu B crnucanue “Fuzzy Sets and
Systems” (¢ Q1), koeto e (iarmaH B 00JIaCTTa Ha Pa3MHUTHUTE MHOKECTBA, a BbB BTOPHUS CiIydait
ChIllaTa CTaTUs € Ha 6-T0 MscTo 1o uuthpane ot okosuo 300 000 ctaTum U OTHOBO Ha MBPBO MSCTO B
crniucanue “Fuzzy Sets and Systems”.

[lle orOemexa, 4ye mpe3 2000 r. monckara konexxka Eulalia Szmidt samwmtn B Bbarapus
JMCEePTAllMOHEH TPYJ 3a IMOJyYyaBaHE HAa Hay4yHaTa CTEMEH ,,/JJOKTOp Ha TEXHUYECKUTE HAYKHU Mpen
CrenmanusupaHus Hay4deH CBBET IO E€JIEKTPOHHA U KOMIIOTbpHA TeXHUKA. A3 umam 19 3amutmim
JIOKTOPAaHTH C AucepTauuu cBbp3aHu ¢ MPM, 6 OoT KOMTO — W3IS0 NMOCBETEHHM Ha TeopuaTa U
npuioxenusaTra Ha UPM.

Ot 1997 r. B bwirapus ce npoBexJa exerojHa MexayHapoana koHpepenuus no MPM, ot 2001
r. B Ilomma, or 2006 r. — B Cnoakus (tam — yspkmon), ot 2014 r. — B Typuus, ot 2016 r. — B
Mapoxko, a B Hagasioto Ha 2018 r. ce mpoBeae u mbpBaTa uHAMMcka koHpepeHuus no UPM. Ilpes
nocneaaute 18 rogunu B benrus, BenukoOpuranus, ['epmanus, Unnus, Utanus, Ucnanus, Kutaii,
Mekcuxko, Ilopryramus, CAIL, Typuwms, ®panuus, FOxna Kopes u npyrum cTpaHm ce mpoBenoxa
KOH(epeHIMHU ChC crenuannu cecuu no MPM, Ha MHOTO OT KOMTO CbM M3HACSUT JOKJIAIH 110 TMOKaHa.



4. Unpexcupann matpunn (MM)

3a Hyxaute Ha onrcaHueTo Ha OM, npe3 1984 r. neduHupax pasmupeHre Ha MOHATUETO MaTPHUIIA, HA
KOSITO PEJIOBETE U CTHJIOOBETE Ca MHJIEKCUPAHU, TaKa Y€ PE3yJTaTUTE OT ONEpPALMUTE HaJl EJIEMEHTUTE
Ha MaTPULIUTE A 3aBUCAT HE OT MecTara B MaTpULMTe, a OT TexHute unaekcu. [Ipe3 2013 r. nanucax
MoHorpadus [2], B KOSITO chOpax OCHOBHHTE CH PE3YJATATH BBPXY TE3M MATPHIM, KAKTO M HSIKOU
TEXHH NPWIOKEHUS — B TEOpHUs HA 4YHUCIaTa, Teopus Ha rpadure, H3KYCTBEHHUS MHTEIEKT,
KOTHUTHBHHTE KapTu U Ipyru. Mnesta 3a neymepuure UM Ge pa3BuTa u 3a ciay4auTe Ha TPUMEPHU
[2] u n-mepru UM [24], kakTO U 3a ciydas, KOraTto HSIKOW OT eleMeHTUTe Ha AaneHa MM ca apyru
UM [22] unu dpyskimu [2]. UM ca 0000wmenn u 1o unmyuyuonucmxu pasmumu UM [2, 9 - 11]. Han
UM ca aedunupanu pa3nudHu oneparopu [2], B T.4. — arperupamu [19]. IIpe3 mocnennure roauHu,
CBBMECTHO C MOM JOKTOPaHTH ycTaHOoBHXMe, 4e UM ca ynmo6Ho cpenctBo 3a onucanue Ha OLAP-xy6
U omnepanuuTe Haja Hero. Hemo moBede, ycTaHOBUXME, Y€ TOJISIMA YacT OT ONEpaluuTe, pellaluuTe U
oreparopure, Beue nepurupanu Hax MM, morar ga ce peammsupat Hax OLAP-kyOoBe, xouTto ca
Ba)KEH KOMITOHEHT OT obsactra Ha Data Mining. Cera moarorssme moHorpadus Ha tema M u Data
Warehouse. UM ce oka3zaxa ya00HO CpPEJICTBO KAaKTO 3a OIMUCAHUE HAa PEUICHUETO HA TPAHCIIOPTHATA
3aj1a4a, Taka ¥ 3a TeHepHpaHe Ha HeWHU MOTu(UKAIK U pasmuperus [26].

5. UuTepkputepuanen anaau3 (MKA)

Wnesrta 3a To3u ananu3 ce nosisu mpe3 2014 r. B ceBMecTHaA myOnukanus ¢ 1. ac a-p desa MaBpoB u
non. n-p Bacs AranmacoBa. Uutepkpurepmannuar Axamm3 (MKA) e wmomudukanus Ha
KopenanuoHHuTe aHanu3u Ha [IupcewH, CiupmbH 1 Kengal, npu KOSTO BMECTO C YMCIOBU CTOMHOCTH
ce paboTH ¢ peNaluuTe MEXIy Te3U CTOHHOCTH (KpaTKo omucanue e naneHo B [2]). UHTepecHO e 1a ce
0TOeJIeX U, Y€ KOraTo Ce YCTAaHOBAT Pa3lIMKU MeX]y croiiHocTuTe, noaydeHu oT MKA u ot Hskoi ot
KOpEJIAallMOHHUTE aHAJIM31, OOMKHOBEHO NMPUYMHATA CE ABDKU Ha Ipelikd B AaHHUTE. Cle0BaTeINHoO,
€HOBPEMEHHOTO M3noj3BaHe Ha NKA u HAKON OT KOpEJallMOHHUTE aHAJIM3U MOXKE Ja C€ M3II0J3Ba
kato Bepudukarop Ha gaHHU. Ot 2015 r. cbM pBKOBOAMTEN HA JIBa MPOEKT U YYACTHUK B OIIE €AUH
npoekt Ha ®HU, nocBereHn Ha TeopuaTa U pa3inyHu npuioxenus Ha MKA (Guosnorus u MenunuHa,
€KOJIOTHsI, UKOHOMUKA, XUMHATa, Gpapmanuara u npyru). [Ipunaranero Ha anapata Ha OM u UKA B
HedTonpepaboTBaTeTHATa WHIYCTPUs jaane ukoHommuecku edekt oT 12 000 000 mB, mocodeH OT
rinaBHUAT uHkeHep Ha JIykoiin Hegroxum, Byprac (Bx. Touku 7.1 u 7.5), a B MeauImHaTa CTaTHS
[25] npenu3Buka uHTEpEC.

6. Ilianose 3a Obaema padoTa

Jlo kpasi Ha roJMHATa MPEJCTOM TpeaaBaHe 3a medat B Springer ma monorpadusra “Index Matrices
and Data Warehouses” mo kosito paboTs OoT 6 TOAWHH, a Mpe3 CJeABalIMTE TOJAWHH — Ha
Monorpadusra “Intuitionistic Fuzzy Topology”, Han xosto padots ot 2002 .

[Ipe3 cnenBamuTe roAMHU IUIAHUPaAM Ja MOATOTBS CEpHsl CTaTUU U MOHOorpaduu Ha Tema UPM
OT N-TM THUN W HOB €3WK 3a MpOrpaMHUpaHe, paslIMpsBaIl HWHTYHIIMOHHCTKUA pa3MuTus [Ipoior.
Oo0erranata B MPEeIUIIHOTO MU y4acTHE B KOHKYPC 3a akajgeMuk npe3 2018 r. monorpadwus ,,Arithmetic
Functions* (ceBmecTHO ¢ mipod. Jozsef Sandor, PymbHus) Beue e myOnukyBaHa B u3narenctso Nova
Science (CAII). Cera ruanupam ja 3amo4Ha paboTa Haj OIe e€JHa KHHWra M0 TEOPHs Ha Yucjara
,,OnOOHAUM-TION00HN penui’” 3a KOosATO uMaMm mokana ot wm3aatenctBo World Scientific, kato
MpOIbDKeHNE Ha MOHOTpadusaTa Mu Ha Ta3u Tema ot 2002 T.



