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3anpononosano npunyunu po3pobku 6asu 3HaHv 3 NPoOIEM HAOIIHOCMI i 0068208iYHOCMI Pi3bO0OBUX 3 €OHAHb
mogoro OWL 3a donomoeoro pedakmopa onmonocii Protégé. basza 3nanv micmumos nowsmms 6i0Moe ma Gaxmopis,
SKI 30LI6ULYIOMb YU 3MEHULYIOMb IMOBIPHICMb GIOMO6, | NPUMUHHO-HACTIOKOGL 36 S3KU Midc yumu nonsmmsamu. Ilo-
0aHO NPUKIAOU CMBOPEHHS 3anumis 00 bazu sHanb moeoo SPARQL.

KnrouoBi croa: 6a3a 3HaHb, OHTOJIOTIS, ITOJIAaHHS 3HAHb, CEMAHTHYHA MEpeXa, eKCIiepTHa cucTeMa, pi3n0oBi
3’ € IHAHHS.

IIpeonoocenvl nounuunsl pazpadomxu O6a3vl 3HAHUN NO NDOOAEMAM HAOCIHCHOCHU U O0N208CYHOCMU De3b00-
6bix coedunenuli Ha sazvike OWL ¢ nomowwio pedaxmona onmonoz2utl Protécé. basa 3nanuti cooepycum noHsmus
OmKa308 u MAKMODO8. VECIUUUBAIOUIUX UL VMEHbULAIOWUX GEDOSMHOCHb OMKA306. U NDUYUHHO-CAEOCMECHHbLE
c653u Medncov smumu nousmuamu. Ilpeocmaesnenvl npumepsl co30anus 3anpocos K basze snanuil Ha sa3vike SPAROL.

Kumrouesnie ciosa: 6aza 3HaHPII>i, OHTOJIOI'Us, NMPEACTaABJICHUC 3HaHPII>i, CEMAaHTUYCCKaA CCTh, OKCIIEPTHAsA CUCTC-

Ma, pe3B6OBHe COCIUHCHUA.

The principles of developing a knowledge base on issues of reliability and durability of threaded connections
in the OWL lanouage and with the help of ontoloev editor Protéeé have been provosed. The knowledee base con-
tains the concents of failures and factors that increase or decrease the vrobabilitv of failures. and the causal rela-
tionships between these concents. There are examples of SPAROL auerving to the knowledge base.

Keywords: knowledge base, ontology, knowledge representation,

connections.

3 PO3BUTKOM HayKH 00 €M 3HaHb y OyIb-sIKiii
rajysi JisUIbHOCTI JIFOAWHU IOCTYIOBO 30UIBIIY-
erbesi. [Ipm mpoMy BHHHKae Oarato mpoOieMm,
MOB’SI3aHUX 3 iX ©(EeKTUBHHUM BHKOPUCTAHHSM,
HAIPHUKIIAJ], TOUIYKOM, KOPUIYBAHHAM, aHAII30M,
cucTeMaTH3aui€ero, ysaranbHeHHaM. i np06neMH
JIoNoMarae BUpIllyBaTH Taka OONACTh HAyKH IO
IITYYHUIH IHTENEKT, K iHXKeHepis 3HaHb. BoHa
BUBYAE METOIH 1 330061/1 BHI00yBaHHS, TIO/IaHH,
CTPYKTYpYyBaHHS 1 BUKOpPHUCTaHHS 3HaHb 13 3aCTO-
CYBaHHSIM KOMIT IOTEPHUX CHCTeM. I[HXKeHepis
3HaHb II0B’s3aHa 3 PO3POOKOI0 §a3 3HAHb — 0CO0-
NMBOro poxy 6a3 NaHuX, PO3POOICHNX ISl yIIPaB-
JHHA 3HAHHAMH, 1 €eKCIEPTHUX CHCTEM — Ipo-
rpam, siKi BUKOPUCTOBYIOUYH 0a3y 3HaHb 3/IaTHI 4a-
CTKOBO 3aMiHHUTH (aXiBIsi-eKCIepTa y BHpIlICHHI
npobnemHoi curyamii [1-3]. Yacto mig 6a3zoro
3HaHb PO3YMIIOTh CYKYIHICTh (aKTiB i npaBuI
JIOTIYHOr0 BMCHOBKY B OOpaHiil nmpeaMeTHii 00-
macti gisnbHOCTI. ['OnoBHa Mera cTBOpeHHs 6as3
3HaHb 1 EKCIEPTHUX CHCTEM — JIOMIOMOITH MEHII
JOCBITYEHUM JIIOASM 3HAWTH CIOCIO BUPILICHHS
AKOI-HEOY b TPOOIIEMH NPEIMETHOT 00IACTi.

[lix momaHHsAM 3HAHD CIi posymitn 30epe-
JKCHHS 3HaHb B KOMIT FOTEPHIH CHCTEMI, 3 MOXIIHU-
BICTIO iX IMOJAJIBIIOI aBTOMATH30BaHOL 06p06KI/I
Jlo HaHOUIbLI MOMWMPEHNX METOMIB MONAHHS MiT-
KHX 3HaHb MOXXHA BITHECTH: JIOTIKY IEPIIOTO IMO-
psKy, MOBY mporpamyBaHHs [Iponor, pernsitiiini
CHCTEMH, TPONYKLIHHY Mopenb, (peidMoBYy Mo-
nenb Ta cemMaHTHuHi Mepexi [1-3]. [lo meronis
[IOJJaHHS HEeYiTKHX 3HAHb BIIHOCATHCSA: HEYITKa
JIOTiKa 1 Teopis HEYITKMX MHOXHH, HEHPOHHI Me-
pexi, eBONOIiHE MOJENIOBaHHs, TiIOpHUIHI 1HTe-
JeKTyalpHi cucremu [1-3].

semantic network, expert system, threaded

Ha pamwmit yac HakomwdeHo 0arato 3HaHB,
OB’ sSI3aHUX 3 MPOOJeMaMK HaJIMHOCTI 1 JOBrOBIY-
HOCT1 pI3HOMAHITHUX Pi3bOOBHX 3’€JHaHb, B TOMY
YHCIl THX, SIKI BUKOPHCTOBYIOThCS B HadTOraszo-
BoMmy oOianHaHHI. [IpoTe icHye mpobiema edek-
TUBHOT'O BUKOPHCTaHHS IMX 3HaHb. ABTOpaMH 3a-
TPOMOHOBAHO NPUHIMIIA PO3POOKH 6asH 3HaHB 3
Hp06neM HaJIHHOCTI 1 JIOBrOBIYHOCTI Pi3bOOBHX
3’enHanb. g 6a3a 3HaHb MiCTHTb OHSATTS BiIMOB
Ta (haKTopiB, AKI 30UIBLIYIOTH YK 3MEHIIYIOTh imMo-
BIpHICTb BIIMOB, i NPUYMHHO-HACIIIKOBI 3B’S3KH
MDK I[IMMH MOHATTSIMUA. BoHa Moke OyTH BHKOpHC-
TaHa iHXEHEepaMHU-KOHCTPYKTOpPaMH TIiJl Yac mpoe-
KTyBaHHSl pi3b00OBHX 3’€IHAHb Ta BYCHHMH, SKi
3aMMAarOTHCS MUTAHHAMH IIIBUIIEHHS HAIIMHOCTI 1
JIOBIOBIYHOCTI Pi3bOOBHX 3’€HaHb. B sKOCTI mKe-
pen ekcriepTHoi iHdopMalii Oyiau BUOpaHi iiTepa-
TypHi pkepena [4, 5]. Jnsg momaHHS 3HaHB OynH
BHOpaHi CEMaHTUYHI MEpexi, SKi KOJIyBalIuCh MO-
Bo10 onucy oHrosorii OWL Lite.

[Tin onTOMNOTIEI0 B iHMOPMATUIII PO3YMIIOTH
neranbHy (hopMaizallito aeskoi o0nacTi 3HaHb 3a
JIOTIOMOTOI0  KOHIIENTyanbHo1 cxeMu. OHTONOTis
MOXKE BHKOPHCTOBYBATHCH JUISl TPE/ICTABICHHS B
0a3i 3HaHb i€epapXxil MOHATS 1 X BiTHOCHH [2].

CeMaHTHYHOI0 Mepe:Kel Ha3HBalOTh 1H)O-
pMariiiHy Mojenb MpeaMeTHOi OOJIAcTi, IO Mae
BUTIISI OpieHTOBaHOrO rpada. Bepmunamu rpada
€ 00'eKTH TpeaMeTHOi 00sacTi (MOHATTS, MO,
BJIACTHBOCTI, MPOIIECH), a Ayramu rpada — BiIHO-
CHUHH MiX 00’extamu [1-3].

Moga Be6-Onromnoriti OWL (ontology web
language) [6] Oyma po3poOieHa mjis peanmizamii
KOHIININi CeMaHTUYHOI MaBYTHHH B MEXaX BCe-
cBiTHBOI maByTHHU (WWW) 1 € po3IIMpeHHsIM MO-
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Pucynok 1 — Ilpuknan iepapxii kiacis

B RDF (Resource Description Framework) [7] —
MOBH PO3MITKH Ha ocHOBI XML, sika BHKOpHCTO-
BYETBCS JUIsl TIOIaHHST TBEP/DKEHb PO PECYPCH B
BHUIVISIII TPUAATHOMY JJIsi MAIIMHHOI OOpOOKH.
TBepIKEHHs, 110 BHCIOBIIOETHCA MPO PECYPC
RDF, mae Burnsag «cy0'eKT - npeaukar - 00'ekT»
1 Ha3UBa€eTHCS TPUILIeTOM. Hampukman: «qukmiv-
HE HaBaHTXEHHS» — «€ MPUYUHOIO» — «BTOMI.
Muoxuna RDF-TBep/keHb YTBOPIOE Opi€HTOBa-
HUH Tpad, B IKOMY BEpIIMHU € cy0'€eKTaMu Ta 00'-
€KTaMu, a pebpa — mpeauKaTaMu.

OWL mae Tpu pianektd (y MOpSAKY 3pOcTaH-
Hs Bupasnocti): OWL Lite, OWL DL i OWL Full
[6]. OWL Lite BUKOPUCTOBYE TLIbKH AESKi 3 0COO-
nuBocteil Mo OWL 1 npu3HayeHa mjis p03p06KH
MPOCTHX OHTOJIOTIH. HATIDUKIAIL TE3aVDVCIB 1 Tak-
conomiit. OWL DL nou3HayeHa nisi KODHUCTVBA-
YiB. SKMM ITOTDIOHAa MaKCHMaJbHa BUDA3HICTh DU
30epeKeHHI MOBHOTH OOYHMCIIECHb 1 DO3B’SI3HOCTI.
OWL DL orpumana cBOIO Ha3BV BHACIINIOK TOTO.
mo OWL Lite i OWL DL ocHoBani Ha geckpin-
miHKX JIOTiKaX — MOBax IOJaHHS 3HaHb, IO JIO-
3BOJISIIOTH OMKCYBATH TOHSTTS MPEIMETHOI obtac-
Ti B HEIBO3HaYHOMY, (hopMalli3oBaHOMY BHIJISII
[8].

Jnst monermenHs po3poOKu 0a3u 3HaHb BU-
KOPUCTOBYBaJIM PeAAKTOP OHTOJIOTiii 1 cepeno-
BHIIE JJ1s1 MOOYZ0BU 0a3 3HaHb Protégé [9]. Pena-
krop Protégé-Frames mae 3mory KopucTyBauam
Oy/ayBaTH 1 3aIIOBHIOBATH OHTOJOTIi, OCHOBaHI Ha
¢petiMax, a pemakrop Protégé- _OWL — onrororii
JUIl  CeMaHTHYHOI TAaBYTHHH, 30KpeMa MOBOIO
OWL.

[Ticns Toro stk Oynu BU3HAYEHI 3a7adi 1 MeTa
PO3pOOKH, KOpHCTYBadi, JuKepena CKCIIEPTHOI iH-
hopmarii, BUKOHYBABCs 3MICTOBHUI aHai3 Hpes-
MeTHOI 00JIaCTi, BUSBISUIACH TTOHSTTS 1 IX B32aEMO-
3B’ SI3KH. BYIIYBaJIaCI) iepapxist KaciB MOHATS.
Knmac OWL (Class) Bu3Hauae rpymy iHAWBIZIB,
SIKMX 00'€IHY€ HAsBHICTH JCSIKHMX 3arajlbHUX Bjiac-
tuBoctei [6]. Kiac Mmoxxe OyTH migKinacoM iHIIOTO
knacy (rdfs:subClassOf).

[puknan iepapxii
puc. 1.

lumusinamn  OWL (Indzvzdual) Ha3UBaIOTh
NIPE/ICTABHUKIB Kiacy. Jis 1mOB’A3yBaHHs iHIMBI-
IIB MiX CcOOOK BHKOPHCTOBYIOTHCSI BJIACTHBOCTI
(rdf:Property). BnacTuBOCTi IIOAUISIOTLCS HA BiIa-
crusocti-o0’extu (ObjectProperty) — ix 3HaueH-
HAMH € 1HAWBIAM 1 BJIACTHBOCTI-3HAYCHHS
(DatatypeProperty) — iX 3HaUE€HHSAMU € JaHI THITIB
XML Schema, nanpuknan, xsd:string, xsd:integer,
xsd:dateTime. Tak B Hally OHTOJIOTIIO z[oz[a}n
00’€KTHI BIIACTUBOCTI «€ MPUYUHOIO» 1 «€ HACHIJ-

KJIaciB  300pa)k€HO Ha

kom». KoxxHa BiacTHBICTH BOJOAi€ 00NaCTIO BU-
3HaueHHs (rdfs:domain), sxa oOMEXKye 1HIUBIIIB,
JI0 SIKUX 151 BIACTHBICTH MOXKE OYTH 3aCTOCOBaHa,
Ta Jiana3oHoM (rdfs:range), sxuii oOMexye iHIH-
Bl}:[lB K1 MOXKYTb OyTH 3HAYEHHSM Ili€] BIIACTHBO-

. ObnacTio BH3HA4YeHHS 1 Jialma30HOM HaIINX
BJIACTHBOCTEH Moxe OyTH Oa3oBmii kiac «®Dak-
Top». Bmactuocti B OWL Lite MOxXyTh MaTH Taki
XapaKTePUCTUKH, SIKi JO3BOIISIOTH iM OyTH iHBepC-
Humu  (inverseOf), tpansutuBaumu (Transitive
Property), camerpuunumu (SymmetricProperty),
MaTH yHiKanbHe 3Ha4eHHs (FunctionalProperty).
Taxk, BIaCTMBOCTI «€ NPUYMHOIO» 1 «€ HACIIIKOMY
€ TPaH3UTHBHUMH 1 B3a€MHO iHBepcHuMH. Hanpu-
KJaJ, X 1HBEPCHICTh Ja€ 3MOTYy 3 TBEp/KEHHS |
(Tabm. 1) 3poOWTH JOTIYHUH BHCHOBOK - TBEp-
JDKEHHS 2, a TPaH3UTHBHICTH JIa€ 3MOTY 3 TBeEp-
JDKEHb «HEpIBHOMIPHHUH PO3IOJIiNT HABaHTaXKEHb 110
BUTKaX pi3p0M € MPUYMHOI0 KOHIICHTpAIil Hapy-
JKEHb» 1 «KOHIICHTpALlis HaIpyXeHb € MPUIHHOIO
30UTBIIEHHS] BTOMHY 3pOOUTH JIOTTYHUI BUCHOBOK:
«HEPIBHOMIPHHMI PO3MOJiI HABAaHTAXCHb 110 BUT-
Kax pi3p0U € MPUYUHOIO 301TBIICHHS BTOMI.

BnacTHBOCTI TakOk MOXKYTh yYTBOPIOBATH i€-
papxiro 3a JIOTIOMOT'O10 KOHCTPYKIIii
rdfs:subPropertyOf. Tak, BIacTUBICTb «€ MPUYH-
HOIO» MOTJ1a O MaTH MiJJBIIACTUBOCTI «€ MTPUIHHOIO
30UTBIICHHSY Ta «€ IPUINHOIO 3MEHIIICHHSD).

B oHTOMOTIIO JOIAHO TAaKOXK BIACTHBICTb
«BEIMYMHA» 3 JIana3oHOM Xxsd:string, sika xXapakx-
TEpU3y€e BIIHOCHY BEIWYHMHY (akTopa (BEIUKHUH,
MaJuii, onTuMaiIbHui). s npuknagy, 1i 3Ha4eH-
HSl «BCIHMKHI» MOXE O3HAYaTH: «30UTbIICHHS,
«IIABULLCHHS), «3HAYHANY, CHASBHICTB» 1 T.JI. LI;I
BJIACTHBICTb JIO3BOJISIE CTBOPIOBATH TaKi iHAMBIAH,
K «BUCOKA KOHIIGHTpAIli HANPYKEHbY», «HH3bKa
KOHIICHTpAIiSl HATIPYXKEHB), «ONTHMAaIIbHA JIOBXKH-
Ha 3a pi3b00BOI KAHABKUY 1 T.JI.

OWL Lite nminTpumye Takoxx oOMEKeHHsI BJia-
CTHBOCTEH (BOHM 3aJIaf0Th, 5IKi 3HAYEHHS MOXXYTh
BUKOPUCTOBYBAaTUCh TIPEICTABHUKAMH  KJIaciB),
O00OMEKEHY KapAWHAIBHICTh (CKIIBKH 3HAYEHb MO-
K€ BUKOPHCTOBYBAaTHUCh) Ta TIepeTHH KiaciB. [Ipo-
T€ 1[I KOHCTPYKIlii He BUKOPHUCTOBYBAJIUCH B HAIIIiH
OHTOJIOTi.

Hauni iHpopmarlis 3 Jokeper nepeTBoproBaiach
B YiTKO (popMasizoBaHUN BHUINISAI IS TOrO, 100 ii
MOJKHa OyJ10 3aknacty B 0a3y 3HaHb. Lle HaHOLTII
BiAMOBIZaNBHUN 1 CKIAZHUN €Tall, OCKUILKH HE
Oyab-sIKi BUXiTHI (PaKTH MOXHA JIETKO (opMalizy-
Batu. Hampukman, TBEpIKEHHS «MIIHICTh 3TBHH-
YeHOro 3’€HAaHHS TPU 3MIHHUX HaBaHTAKEHHSX
BHUIIA, HDK HEe 3rBUHUEHOTO» [4] MoxHa (opmalri-
3yBaTH HACTYITHUM YHHOM (Tabm. 1).
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Ta6auusa 1 — daxTu 0a3u 3HaHb y GpopMaTi30BAHOMY BUTJIAAL

Ne 3/m Cy0’exT Ipenukar O00’ekT
1 «GTBUHYYBAHHS «€ IPUYUHOION «3MEHIIEHHS BTOMI»
(immuBin xmacy dakrop) | (00’ekTHa BiacTuBicTh) | (iHauBig kinacy dakrop)
2 «3MEHILIEHHS BTOMU «€ HACIIIIKOM» «GTBUHYYBAHHSD»
(imguBin xmacy dakrop) | (00’ekTHa BiacTuBicTh) | (iHauBig kinacy dakrop)

¥

* 36iNbLUIEH HA_BTOMHWX_BiOMoR

HE”VH F

—~
T

Bromua

KoHyeHTpayia_Han pyseHt

[ * ONTHMANEHWA_MOMEHT _2TBHHYY BAHHA ]

‘ "Benuki_3anuiukoRi HANDYHEHHA _CTHCKY ‘

q
7

~

£
l “Manui_nepexot_onopHuX_NoBepxoHE ]

¥

['Hum..xe_uHmi-me_nananraxr.enuﬂ l =

<} ['3mumaunﬂ_u10unux_ul,umn ]

T
[ *HaaeHicTe zapizeboBoi_xaua Bkl

‘ "OnNTUManbLHE_CNiBRIIHOLWEHHA_X apaKTe PUCTHK_MAaTe pianie_neTanes

+

-

7
I

‘ " H1abka_KOHUEH TRaLA_ Hanpye Hi ‘

A -

-

- +
l *Huabka WOPCTRICTE
=
T

*ONTUMANLHE_Nonepe aHe _neopmy BAHHA_ BUCOKHM_MOME HTOM_3TBHHYYBAHHA

I *ONTHMAN BHWA_ 3MIHHAH_KpOK_pissbun

Pucynok 2 — Bisyanizauisi yacTUHH OHTOJIOTT Yy BUIIA/Ii ceMaHTHYHOI Mepexi
(nyramu moka3aHi iHBepCHi BJACTUBOCTI «€ HACTIAKOM»-«€ TPUYUHOIO,
NPAMUMHU JIHIIMH — IPEAUKATH «MA€E MiAKJIAC» Ta «MAE eK3eMILISIP»)

[TokakeMO TIpPHUKIIAL CTBOPEHHS IHIAMBIIIB
«30UIBIIIEHHST BTOMHHUX BIIMOB» Ta «3MEHIIEHHS
BTOMHHMX BimMoOB». [Iji1 mepmioro iHaWBiga 3Ha-
YEHHSM BJIACTHBOCTI «BEIMYMHAY» € «BEITHUKHII»,
3HAYCHHSIMH BJIACTHBOCTI «€ HACTIIKOM» OYyAyTh
IHauBion  «3HauHe IWKIYHE HaBaHTAXKECHHD),
«Bucoka KoHIIEHTpallisi HampyxeHb», «HeomnTu-
MajbHHI MOMEHT 3rBUHUYYBaHHs» 1 T.A. s apy-
roro IHIMBiZa BIACTHUBICTL «BEIHYHHA» Ma€ 3Ha-
YEHHS «Malliii», a BJIACTHUBICTh «€ HACTIIKOMY —
«Hu3bka KOHIIEHTpallisd HampykeHb», «Onruma-
JIbHUM MOMEHT 3TBHHYYBaHHsS», «ONTUMAabHE
CITIBBITHOIIICHHS XapaKTEPUCTHK MaTepianiB Oonra
Ta raku» 1 T.1.

Protégé micTuTh 3acO00M TIEpEeBIPKUA OHTONOTIT
Ha HAsBHICTH JIOTITYHUX MPOTUPIY, Ma€e Garato Jo-
JATKOBHX MOJYJIIB, 30KpeMa il Bi3yasi3allii OH-
tosorii (puc. 2), a TakokK 3aco0H PO3POOKU 3alv-
TiB 710 0a3u 3HaHb, Hampukiag Moo SPARQL.
VYce 1me mae 3Mory BUKOpucTOBYyBatu Protégé pa-
30M 3 PO3pO0JICHOI0 0a30i0 3HAHB K TMOBHOIIIHHY
EKCIIEPTHY CUCTEMY.

SPARQL — 11¢ MoBa 3alMTIiB A0 JaHMX, I10-
nanux 3a moaeto RDF, a Ttakoxx mpoTokon amd
nepeaBaHHsA IMX 3alUTIB 1 BIAMOBIACH HAa HHUX
[10]. ITokaxkeMO TPHUKJIAIU CTBOPEHHS 3aIUTIB JI0

Hamroi 6a3u 3HaHb MOBOIO SPARQL. Hacrymuwuit
3anuT 3HaxoauTh yci HasBHI RDF Tpuruietn oHTO-
JI0Tii.

SELECT *

WHERE {?s ?p 7?0}

[HmmMMu crioBamu, Iied 3amuT BHOWpae Bee,
110 BiJIOBIgAa€ MAOIOHY TpUIUIeTa { 2S ?p 20},
ne ?s, ?p, 2o -3wminHi. [lepernsg pe3ynbraris
BOTO 3aIUTY Ja€ 3MOTY JIETKO 3PO3YMITH CYTb
RDF (ta6um. 2).

Hacrynauii 3anut 3HaxoauTs yci npsimi (6es-
MOoCepe/iHl) MPUYMHHM 3MEHIICHHS BTOMHHUX BiJI-
MOB.

SELECT ?x
WHERE
{?x :e npuuMHODL :

3MeHLLIeHH,C[_B'I‘OMHMX_BiILMOB }
[HIMi cnocid npOro 3amnury:
SELECT ?x
WHERE
{ :y rdf:type :BromHa .
1y :BenudmHa "manum"

?X 1€ INPUYMHOL _:y .}
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Tab6aunus 2 — [leAki pe3yibTaTH 3aNUTY

s (cy0’ekT)

p (mpeaukar)

0 (00’eKkT)

rdfitype

:30UIbIIICHHS] BTOMHHX _BiJIMOB

:Bromua

:301IbIICHHS] BTOMHHX _BiJIMOB :BEJTUYMHA

«BEJIUKUI

:Bucoka_mropcTkicth

:€_IIPUYHMHOIO

:Brcoka_koHIIeHTpallis_HanpyXeHb

:MOMEHT 3rBUHYYBaHHS rdfs:subClassOf :CxiianaHus
:T'eomerpuuni_napamerpu rdf:type owl:Class
:€_TIPUYUHOIO rdfitype owl:ObjectProperty
:€_TIPUYUHOIO rdfitype owl:TransitiveProperty
:€_TIPUYMHOIO rdfs:domain :Dakrop

:€_TIPUYUHOIO rdfs:range :daxTop

:€_HACIIIKOM

owl:inverseOf

:€_IIPUYHMHOIO

‘BEJIUYHMHA rdfs:range owl:oneOf {«Benukuity «Mamuii»
«ONTUMAITEHUI» «HEOTTUMAITLHHI }
‘BEJIMYMHA rdfitype owl:DatatypeProperty

Horo ciij unTaTh Tak: 3HAHTH BCE, 110 € TPH-
YHHOIO EK3eMIUBIPIiB Kiacy «BromHa» 3i 3HaveH-
HSIM BIIACTUBOCTI «BETTMUMHAY» «MAIUi».

Hactynuuit 3anut 3HaX0qUTh yci MpsSAMi Tpu-
YMHWA 3MEHIICHHS BTOMHHX BIIMOB Ta yCi IpsiMi
MPUYMHU IUX MPUYHH. [HIIMMH CIIOBaMH, Tak MO-
KHa 3HAWTH YCl TpsAMi Ta HEmpsiMi IPHUYNHA 3Me-
HIIICHHSI BTOMHUX BiJIMOB.

SELECT *

WHERE
{{?x :e npuumHOL
3MEHIEeHHS BTOMHMX B1IMOB}
OPTIONAL {?y :€ NpMUYMHOL ?x}}

Tyt kmrodoBe ciaoBo OPTIONAL MO3HA4Yae
HEOOOB’S3KOBY CKJIaJ0BY IIa0ioHa 1 HEOOXIaHE,
OCKUTBKH HEMPSIMUX MPUYNH MOXKE 1 HE iCHYBATH.

HactynHuit 3anut 3HaX0qUTh yci MpsMi NpH-
YUHU 3MEHIICHHS BTOMHHX BiJIMOB, Ha3Ba SKHX
MICTUTh BHpa3u "Hampyx" abo "pizp0".

SELECT ?x
WHERE
{?x :e mpuumHOL
3MEHIEHHS BTOMHMX B1IMOB.
FILTER B B
(regex (str (?x), "waopyx","i") ||
regex (str(?x),"pissd","i")) }
BuchHoBoxk. 3anponoHoBaHi MPUHIHUNN MOOY-
JOBU 0a3 3HaHb MOXYTh OyTH BHKOPHCTaHi JUIS
PO3pOOKH MOBHOIIHHOI 0a3u 3HAaHb Ta EKCIIEPTHOI
CHUCTEMH 3 MpoOJIeM HaaiHHOCTI 1 JOBrOBIYHOCTI
pi3bO0OBUX 3’emHaHb. [lepeBaror0 Takoro ImiIxomy
10 1o0y10BH 0a3u 3HaHb € MPOCTOTAa PO3POOKH Ta
MiATPUMKa HANCYYacHIMMX MEpCIeKTUBHUX TeX-
HOJIOT1M iHkeHepii 3HaHb. L[i mpuHIMIH MOXXHA
TAKO)X BHKOPUCTATH Uil PO3pOOKH iHmMX 0a3
3HaHb B MAIIMHOOY/IyBaHHI.
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