CTAHOBMILE
OT JOIL. 1-P EMIJ XPUCTOB JJOMYEB

3a JMCEePTALMOHEH TPY/ 3a MPUCHKIaHEe Ha 00pa3oBaTeIHATa U HAy4HA CTEICH ,,JJOKTOP®,
o0uiacT Ha BucIle oOpazoBaHue: 4. [Ipupoonu HayKku, Mamemamuxa u UHQOpMamuKa;
npodecroHaTHO HanpaBieHue: 4.6. Hugopmamuka u KOMnIOMvpHU HAYKU
NOKTOpCKa nporpama: Hugpopmamuka

Astop: MAPUSA TOJOPOBA I'PBHYAPOBA-XPUCTOBA

Tema: U3CJIEJIBAHUA 3A Cb3IABAHE HA CEMAHTUYHU MOJEJIN B OBJIACTTA
HA XYMAHHUTAPUCTUKATA

OO0 onucanue HA MPeACTABEHUTE MATEPHAJIN U JOKTOPAHTA

CraHoBUILIETO € U3rOTBEHO chIulacHo 3anoBen Ne PJ[-21-2231 ot 27.11.2023 r. Ha Pektopa
Ha IlnoBouBckus yHuBepcuteT ,llancuit Xunengapcku, ¢ KOATO CbM OIpEAENEH 3a 4YI€H Ha
HAy4yHOTO JKypHM 3a OCHUTYpsIBaHE Ha IpolLeaypa 3a 3alllUuTa Ha JUCEPTAlMOHEH TpPyA Ha TeMma:
"H3cneosanus 3a cv30aeane Ha CeMAHMUYHU Mo0eau 6 odaracmma Ha Xymanumapucmuxkama''
3a mpuaoOMBaHe Ha oOpazoBaTeNHAaTa M HaydHa cTeneH ,0okmop* B IIH 4.6. Undopmaruka u
KOMITIIOTBPHH HayKHU. ABTOp Ha aucepTannoHHus TpyAa € Mapus Tonoposa ['ppHuapoBa-Xpucrosa,
PElOBEH TOKTOPAHT KbM Katefpa ,, KOMIIOTEpHU CUCTEMH™, ¢ HAyYHHU PBKOBOIUTENH Pod. aA-p Acs
CrosnoBa-/loitueBa u npod. a-p Togopka [mymkosa.

[IpeacraBeHUAT KOMIUIEKT MaTtepuanu € B cborBeTcTBUEe ¢ Y. 36 (1) ot IlpaBuinuka 3a
pa3BUTHE Ha akajeMUuyHus cberas Ha 1Y Ilancuit Xunenpapeku®.

Mapus ['ppHUapoBa-XpucTOBa € MaruCThP ChC CIELUATHOCT ,,MamuHeH uuxenep* or BTY
rp. Pyce u maructep cwe cnenmansoct ,,Mabopmaruk’ ot [TV , Ilancuii Xunenmgapcku. Ot 2020 T.
€ PeIOBEH TOKTOPAHT KbM Karezapa ,,Kommorspuu cuctemu” Ha @MU B ITY. Pabotu ot 2000 . Kato
cTapiid yuuten nmo uHpopmathka M uH(popmarmonHu TexHoiormu B XI' ,,CB. CB. Kupun u
Metoauii* rp. [lnoBaus. Mma yuactue B ABa HayYHOM3CIIEIOBATEICKH MPOCKTa, (PMHAHCUPAHU OT
OmnepatuBHa nporpama ,,Hayka u o6pa3zoBanue 3a MHTeNIUreHTeH pactex‘ Ha MOH.

AKTYaJHOCT Ha pa3pa0doTeHNsl B INCEPTAMOHHMUS TPYA Npod/jieM B HAYYHO M HAYYHO-

NMPWIOKEH ACHEKT

OCHOBHHUST akLIEHT Ha AMCEPTALMOHHUSA TPYA € BbPXY CEMAHTHUYHOTO MOJEIUpaHEe Ha
KyJITYypPHO-UCTOPHYECKO HAcleACTBO Ha bbirapus, c¢ Qokyc xymanurapuctukarta. llenta Ha
aucepranusaTa € GopMyIrpaHa KaTo: 0d ce Hanpagu u3ciedsane Ha CeManmudu Mooeu, Koumo oa
HAMUpam npuiodceHue 8 XyMaHumapucmukamd.

HecbmHeHo TemaTukata Ha TUCEPTAMOHHUS TPYA € akTyaiHa. OCHOBHUTE 3aJ]a4H, KOUTO CU
€ ToCTaBUjIa JTIOKTOPAHTKATa ca CBBbP3aHM ChC Ch3JaBaHE HA CEMAaHTHYCH MOjeln moja (opmara Ha
OHTOJIOTHSI, 00XBaIl[aIlla pa3BUTHETO Ha yuunuiie ,,CB. CB. Kupun u Meroauii™ kaTo €1HO OT Hali-
crapute yuwmiuiia. OHToNorMsATa € pa3paboTeHa ¢ el Aa Jaje BB3MOXKHOCT 3a aBTOMATHYHO
TeHepUpPAHEe HAa TECTOBM BBIPOCH Ha OBITapCKU €3WK. 3a IenTa JOKTOpaHTKara € pa3paboTuiia
ITOPUTMH 32 00pabOTKa Ha CEeMAHTUYHUS MOJIEN, TaKa Y€ Pe3yNTaThbT OT U3IIBIHCHHUETO UM Ja ca
rpaMaTUYeCKH MPABWIHUA U3pEeUeHUs (BBIIPOCUTETHH U CHOOLIUTENHN) Ha OBIrapcku e3uk. ToBa e
TEMaTHUKa, KOSITO € U3KIIFOUMTEITHO aKTya Ha, KaKTO B 00JIaCTTa HA CEMAaHTUYHOTO MOJICTpaHe, TaKka
1 B 00J1acTTa Ha €NEKTPOHHOTO 0Oy4eHue. Paborara €  mpoabKeHNE Ha TeMaTHKATa 3a TCHEpUPaHe



Ha TECTOBU BBIIPOCH OT OHTOJIOTHH, C KOSATO Kareapa ,,KoMntoTspHu cucteMu™ ce 3auuMaBa ot 2016
rOAMHA ¥ UMa 100pH pe3yiTaTu.

ITo3naBane Ha npodeMa

SlcHo neduHMpaHaTa e HA AUCEPTALMOHHHS TPy, J0Ope MOTUBUPAHUTE U KOHKPETHO
(dbopMyrpaHu YeTUPU OCHOBHH 3aJ]auyl 3a MOCTUTaHE Ha IIeTa, HAlPABEHUAT JIUTEPAaTypeH 0030p,
aHaJTM3 W W3BOAM CBHJCTEICTBAT 3a MHOTO J0OpO MO3HAaBaHE OT CTpaHa Ha JOKTOpPaHTKAaTa Ha
npobnemnara ob6nact. Ot npuceprammuara u OubnuorpadusTra KbM Hesd, chAabpkama 162
JUTEPATypHU U MHTEPHET U3TOYHUIIM, MOXKeE Ja Ce HApaBU U3BOJ, Y€ JOKTOPAHTKATa € Mpoydusa
3a7bJI00YEHO ¥ BHUMATEITHO ChCTOSHUETO HA M3CJIECIBAaHUATA B pasriexaaHara oonact. TekcTbT Ha
TMCEPTALMOHHUS TPY/I € SCEH, TOUCH U aHAJTUTHYCH.

MeToanka Ha H3CJaeABaHETO

Cwmsaram, ye u30OpaHaTa METOAWKAa HA WM3CJIEIBAHETO cjelBa OOMYaliHO pa3pabOTKUTE B
obmactra. JlokTopaHTKaTa € pa3paloTmia CeMaHTHMYeH MoAen moj (opmaTa Ha OHTOJNOTHS —
OHTOJIOTHS 32 Pa3BUTHETO Ha yumnuiue ,,CB. CB. Kupun u Metoauii“. OnTonorusTa e pasrienasa ot
7Be TJEJHUW TOYKU — OT TJIEJHA TOYKAa Ha MH(OpManusaTa 3a JOMEHHa M OT TJelHa TOYKa Ha
CTpyKTypaTa M J00aBSHETO Ha €JEeMEHTH B Hes, KOMUTO Ja IO03BOJISIBAT TE€HEPUPAHETO Ha
rpaMaTU4YecKy MPAaBUIIHU CHOOIIUTEHN U BBIPOCUTEIIHN U3PEUEHUs Ha OBIrapcku e3MK. 3a 1enirTa
ca ONMHUCAHW MHOTO IMOJAPOOHO AOMBIHUTEIHO Ae(PUHUPAHUTE aHOTALMOHHU CBOMCTBA CBBP3aHU C
Opirapckara rpamartuka. Karo BTopa 3ajaya B H3CJIEIBAaHETO ca Pa3pabOTeHH aJrOpUTMH 3a
aBTOMaTHMYHO I€HepUpaHe Ha TeCTOBH BbIpocu. Cien aHaiu3 Ha pesyirarta ca pa3paboTeHH JBe
CpeAcTBa 3a MOANOMAaraHe Ha IPOLECHTE Ha Ch3JaBaHE HA MOJOOHM OHTOJOTMU U 3a JIECHO
M3BIIMYAHE Ha Pe3yJiTaTa OT U3IIbJIIHEHHE HA aJITOPUTMHUTE — TCHEPUPAHUTE TECTOBHU BHIPOCH.

XapaKTepHCTI/IKa H OIICHKA HA JUCCPTANUOHHHUA TPYA U IPUHOCUTE

Huceprarusita € B 06eM oT 186 cTpaHUIM U Ce CbCTOM OT yBOJ, MET TJaBH, 3aKIOUEHUE,
o6ubnmorpadus u npuioxxeHue. 3aeIHO ¢ MPUIOKEHUETo 00eMbT Ha aucepTanusiTa € 201 cTpanummy.

N3cnenoBaTencKusaT TpyA € CTPYKTYpUpPaH B HAKOJKO JIOTMYECKHM KOMIIOHEHTAa, KOMTO ca
O0EKT Ha pa3riieXxaaHe B OTACITHUTE IJ1aBU Ha TUCEPTALUATA!

B yBonma ce mpencraBs HEOOXOJMMOCTTAa U TOJIOKUTEIHUTE CTPAaHW HAa CEMaHTUYHHUTE
Mozenu. Popmynupa ce LenaTa Ha JAUCEPTALlMOHHUS TPy M C€ ONMCBAT OCHOBHMUTE 3aJayH,
HEOOXO/IMMH 3a TOCTUTaHe Ha Ta3u Led. TyK ce MpeAcTaBs M CTpaTerusTa 3a U3IMBbJIHCHHE Ha
u3cnensanero. ['masa 1 - Tekynio chCTOSHUE HA M3CeABaHaTa O0JIACT: TO3M pa3fiell uMa 3a Lei J1a
3alo3Hae C MOHATHUETO 32 CEMaHTHYeH ye0 M CEeMaHTHYHOTO MojenupaHe. Pasriexpar ce
TEXHOJIOTUH 32 TpeACTaBsiHEe HAa WH(POpPMAIMATA KATO CEMAaHTUYHHU MOJIENH, KaKTO U BaKHOCTTA Ha
CEeMaHTHKaTa B EJIEKTPOHHOTO oOy4yeHue. ChIIO0 Taka ce€ MPOydYBaT pa3lIMYHM MOAXOAU 3a
aBTOMATHYHO F€HEpUpaHe Ha BBIPOCH OT OHTONIOTUH. ['MaBa 2 - CTpyKTypa Ha OHTOJIOTHATA: J1aBa
ONMCAaHUWE Ha CTPYKTypaTa Ha H3rpajeHaTa OHTOJIOTHSA, BKJIIOYMTEIHO KJIACOBE, CBOMCTBA M
MHIMBUYATHOCTU. Pasrnexxgar ce MoaxXoau 3a KaTeropusalusi Ha HajduyHata uHpopMmanus u
U3rpakJaHe Ha BPB3KHU, OCUTYpPSIBAIM JIOTWUYECKa Bpb3Ka MEXKAYy PpasIUYHUTE YacTH Ha
uHpopmanusta. [IpencraBenn ca HOBOCH3/1aICHUTE aHOTAIMOHHH CBOICTBA, KOUTO CE€ U3IIOJI3BAT 32
rpaMaTUYCKH MPaBUIIHOTO Te€HEpUpaHe Ha n3peueHus Ha Obirapcku e3uk. [naBa 3 - AnropuTtMu4HN
3asBKM 3a TEHEPUPAHE HA M3PEUEHUs: TO3U pa3lie]l ONUCBA PA3JIMYHUTE BMJIOBE BBIPOCH U
QITOPUTMUYHUTE CTPYKTypH, Hanucanu Ha SPARQL, kouTo ce wu3mon3Bar 3a M3BIMYAHE Ha
uHpOpMaLKs OT OHTOJIOTHATA U NMPOBEPKAa HAa BEPHOCTTA HA IMpenocTaBeHHs oTroBop. [masa 4 -



[TpunoxeHus 3a Chb3JaBaHE HA OHTOJIOTHS M H3BIMYaHE HAa WHQPOpPMAIMA: TYK C€ HpPEICTaBAT
JIOTHUYECKUTE CXeMU Ha JiBe npuiioxkenus: "OnthologyGenerator" u "OnthologyReader". [IbpBoTO ce
M3II0JI3BA 32 Ch3/1aBaHE HAa HOBA OHTOJIOTHS upe3 nombiBane Ha JSON cTpyKTypu ¢ KOH(pUTryprupaHna
uHpOpMals, TOKaTo BTOPOTO C€ M3MOJ3Ba 3a U3BIMYaHEe Ha WHOpMalMs OT OHTOJOTHATA C
nomouira Ha SPARQL 3asBku. I'maBa 5 - AHanu3 u npoBepka Ha NPEUIOKEHUS OAXOJ: B TO3U
pa3gen ce TpeACTaBs HOBA OHTOJNOTHA, CB3A3aJEHA C T[OMOIITa HA MPUIOKEHUETO
"OnthologyGenerator", u ce nzBnuua napopmanus ot Hes upe3 "OnthologyReader". Ananusupa ce
CTPYKTypaTa Ha BbpHaTaTa HHPOpMaLus, KaKTO U MIPEIUMCTBATA, HEAOCTATHIIUTE U Bb3MOKHOCTUTE
3a MoJ0OpeHHe Ha TPEUIOKCHHUTE ANrOpUTMHU. B 3akimtoueHueTo ce o0oOmaBaT pe3yiTaTure OT
U3BBPIICHATA, B TUCEPTALIMOHHUS TPy, padboTa.

MHoro no0po BrHeuaT/ieHHE NpaBU (PUHATM3UPAHETO HA OTACIHHUTE TJIaBU, KbBICTO ca
CUHTE3UpPAHU OCHOBHH M3BOAM, 00OOIICHUS U aHAIM3K, KaKTO M Tabmuma 12, moka3Baia Bph3Kara
MEX]y pe3yJITaTuTe, 3aja4uuTe, CTPYKTypaTa Ha TMCepTAllMOHHUA TPY/] M HAIIPAaBEHUTE ITyOJIHMKALHH.

JloKTOpaHTKaTa € IMocoYMja HSAKOM BB3MOXKHOCTU 3a OBJEIIO pa3BUTHE Ha paboTtara:
BB3MOXKHOCT € Ch3/1aBaHETO Ha HOBH aJTOPUTMH, KOUTO Ja T€HEPHpAT CMUCIEH U CTPYKTypUpaH
TEKCT Ha OBJTAPCKU €3UK OT pa3paboTEHUTE OHTOJOTUH. bbleno pa3BuTue € MOAM(PUKAIUATA HA
paspaboreHara cpefa 3a enekrpoHHo TectBaHe TGE, xodTo e peanusupaHa Kato MyJITHAreHTHa
cucrema BB BOIIL. ToBa Moke na ObJe MOCTUTHATO Ype3 HHTETpalus Ha alroOpuTMHUTE 3a
reHepHUpaHe Ha TECTOBU BBIIPOCH Ha OBITAPCKH €3MK B Ta3W Cpeaa.

[TocturHaTutre B IUCEPTALMOHHUS TPYH PE3YJITAaTH Ca OPUTMHAIHU M CHOTBETCTBAT Ha
nocraBeHara 1iei 1 3a1aud. [lpuemam 06001IeHnTe B Kpasi Ha JUcepTalusiTa OCHOBHU 4 pUHOCa Ha
TpyAa, KOUTO 110 MOSI IPELICHKa, MOTaT J1a ObJIaT CUCTEeMAaTH3UPAaHHU KaTO HAyYHH, HAYYHO-TIPHIIOKHU
Y TIPWIIOXKHU, KaKTO CIIeZBa — Ch3JJaBaHEe HAa CEMAaHTHUYEH MOJIEN 3a FeHepHpaHe Ha TECTOBH BBIIPOCH
Ha OBJITapCKU €3UK, Ch3aBaHE Ha AITOPUTMH 32 aBTOMAaTHYHO FeHEpHpaHe Ha TECTOBU BBIIPOCH OT
OHTOJIOTMM W TPWIOXKHU TNPUHOCH ca paszpaborenute aBe cpenctBa "OnthologyGenerator" u
"OnthologyReader". IlpuHOcuTe ce OTHAaciIT KbM OOJIACTUTE HA CEMaHTUYHO MOJCIUpPAHE,
TeHEepUpaHe Ha TEKCT Ha ECTECTBEH €3WK OT CTPYKTypUpaHU 3HAaHUS M KbM OOJIacTTa Ha
eJIEKTPOHHOTO TecTBaHe. CunTam, 4e eliTa Ha JOKTOpaHTypaTa € MOCTUTHATA.

IIpenenka Ha ny0JauKaANMUTe M0 AUCEPTANUATA U JHYHHUSA IPUHOC HA IOKTOPAHTA

Mapus I'ppHUapoBa-XpuCTOBa € MpeCTaBHIA IIECT IMyOIUKAIUH 110 AUCEPTALUOHHUS TPY L,
BCHUYKH B ChaBTOPCTBO. J[Be myOnukanuu ca uaaexcupann B SCOPUS u Web of Science, uetupu
nyOnuMKaluu ca B MEXKAyHapoIHU KoH(epeHIMH H crnucaHus. llpuemam, uye pesyaratute OT
aucepranusaTa ca J00pe MpencTaBeHM INpeA  HaydyHarta oOmHocT. Hsmam cbMHeHus, ue
JUCEPTAlMOHHUAT TPYA U TOJIYYEHUTE PE3yJITaTH ca JIMYHO JEJI0 Ha JOKTopaHTKata. He cbM
3abensi3ai U OTKPHUII TUIaruaTCTBO.

W3nbiiHeHn ca MUHMMAJIHUTE HAllMOHAJIHA U3UCKBaHusI 3a oiryyaBane Ha OHC ,,JlokTop* o
ITH 4.6 UndopmaTrka 1 KOMIIOTBPHHU HAYKH, CIIOpPE]l KOUTO TPsOBa J1a ca HanuyHH 1noHe 30 Touku
110 rpyna ot nokazarenu I', a jokropaHTkara uma 36 TOUKH.

ABTopedepar

ABTopedepaTbT OTroBaps mo o0eM M chAbpkaHue Ha usuckBanusita Ha 3PACPH u
IIpaBunnuka Ha ITVY , ITancnii Xunennapcku®.

Kputuunu 0es1e’kKu 1 nNpenopbKu
HpenoquBaM Ha DOKTOpAaHTKAaTa Aa MPOAbJIKA 3alI0OYHATUTC HAYUYHU U3CIICABAHNA, THH KaTo
TE€MaTa € ¢ BUCOKA CTENEH Ha IPUII0KUMOCT U IIUPOKH IEPCIEKTUBHU 3a Pa3BUTHE.



3AK/IIOYEHHUE

JlucepTaliluoOHHUAT TPYJ ChIbp)KAa HAyyHH, HAYYHO-IPWIOKHU U IPWIOXKHU PE3YJTaTH,
KOUTO IPEJCTAaBIISIBAT OPUTMHAJIEH IPUHOC B HayKaTa U OTIOBApAT HAa U3UCKBAHMATA Ha 3aKOHA 3a
pa3BUTHE Ha aKaJeMUYHUS chCTaB B PemyOnuka bwirapus, [Ipasunnuka 3a npunarane Ha 3PACPB
u IIpaBunHuka 3a pa3BuTue Ha akageMuuyHus cberaB Ha 1Y | Ilancuit Xunennapeku®.

Cwmstam, ue pgokropaHTtkara Mapus ['pbHuUapoBa-XpHCTOBa NpUTEkKaBa 3aqbI00UYEHU
TEOPETUYHH MO3HAHMS O CHenHanrHocTTa ,JHpopMmaTHka®“ M cHocOOHOCTH 3a CaMOCTOSITEIHH
Hay4yHU H3cieABaHUs. BCHYKO TOBa MM JaBa OCHOBAaHMs 3a M3ISUIO NMOJIOKUTEJIHA OLeHKAa Ha
AucepTaMoOHHMsA TpYyA. [IpeanaramM mounTaeMoTo HaAy4yHO JKypH J1a IPUCHIU 0Opa3oBaTeilHaTa u
Hay4Ha CTerleH ,,JOKTop* Ha Mapusi ' ppHuapoBa-XpucroBa B 00J1acT Ha BUcIIe 00pazoBaHue: 4.
[Tpuponuu Hayku, MaTeMaTuka U nHpOpMaTHKa, podecruoHanHo HanpasiaeHue 4.6 Mapopmaruka
1 KOMIIIOTBPHU HayKH, TOKTOpCKa nporpama ,,Mngopmaruka®.

11.01.2024 M3rorBmi cTaHOBUIIIETO:

IInoBaus /mott. n-p Emun Joiiues/



