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OnroJsiornyeckasi NOUCKOBasi cucrema Jewel 1J19 peajusanuu

HHTC/VICKTYAJIbHOI'O ITIOUCKA B I/IHTepHeT- N UHTPAHET-CCTHAX.

E.B. Cuzuxkos, [I.B. Comnaunkon

B pabome pacckasvisaemcs 0 npumeHeHuU UCKYCCMBEHH020 UHMENNEeKMA K PeuleHUI0
3a0ayu noucka ¢ Mlnmepnem- u unmpanem-cemsx ¢ UCNOIb308AHUEM OHMOTOSU.
Bsooumcs 6 paccmompenue oHmonro2u4eckuil n00Xo0 K AaHHOMUPOBAHUIO PeCypPCos,
npeonazaowuli 6HedpeHue 8 8e0-CMmpaHuybl OONOTHUMENbHOU CIMPYKMYPUPOBAHHOU
ungopmayuu 06 ux cooepicanuu, KOmopas 6 OalbHelueM UCNOIb3Yem s HOUCKOBbIM
pobomom 01151 nocmpoeHus Ppetimosou UHOEKCHOU 6a3bl 3HAHUL, HA OCHO8e KOMOPOL
npouU3800UmMCcs onpeoeneHue peleeanmHocmu Hauoenno2o pecypca 3anpocy. Takoce
00cyHcOaroOmesi 0CobeHHOCMU peanru3ayuy NPOMoOmMund NOUCKOBOU CUCEMbL HA OCHOGe
NPeoNoAHCeHHO20 N0OX00d.

McKkyCcCTBEHHBIN MHTEIJIEKT — OAHO U3 MHTEPECHEHIIMX HAIIPABJICHUN HAy4YHOU
NeSITeIbHOCTH YeJIOBEUeCTBa, KOTOPOE CTAaBHT TMepe] COOOM 3amady IOCTPOEHUS
BBIYHCIIUTENILHOTO YCTPONUCTBA, CIIOCOOHOTO0, TTO00HO YENIOBEKY, K CAMOCTOSITEIEHOMY
MBIIUICHHIO. MeTOABl NCKYCCTBEHHOTO MHTEJUIEKTA, KaK MPaBUIIO, UCHOJIB3YIOTCS UL
peuieHUss HeQOpMaibHBIX 3a/ad, IOCTAHOBKA KOTOPBIX MpPOCTa M IOHATHA JJIs
YeJI0BEKa, HO JUIS KOTOPBIX CII0KHO YKa3aTh AJITOPUTM UX PELICHUS.

B Hacrosimee Bpems XapakTepHAa TEHICHLUS K HCIIOIb30BAHUIO JIJIEMEHTOB
UCKYCCTBEHHOTO MHTEIUIEKTa JUIsl pelleHHuss MpoOiemMbl moucka HHpopmanuu. 3a
HOCJIEIHUE TOJbl MPEACTaBIECHO OOJIbIIOE YHUCIO PabOT HAa TEMY HMHTEIUIEKTYyaJIbHOTO
noucka. MHrepec K HaHHOW TeMe BIIOJHE ONPAaBJAaH KakK € HAay4YHOW, Tak U C
IIPaKTUYECKON TOYKM 3peHMs. Pa3BUTHE METOAOB MHTEIUIEKTYyaJIbHOTO IIOMCKA C OJHOM
CTOPOHBI IO3BOJISICT NPUOIU3UTBCS K PELICHUIO 33Jayd  aBTOMAaTH3MPOBAHHOM
CTPYKTypH3aluu OOJIBIINX MAaCCUBOB CIa00CTPYKTYpUPOBAHHBIX JaHHBIX; KPOME TOTO,
NPUBHECCHUE HWHTEJUIEKTYaJbHOCTH B OOBIYHO PYTHMHHBI IpoLEcC IOHCKa
UH(POPMALIMHU B CYIIECTBYIOIINX CHCTEMaX MOXET NMEPEBEPHYTh WHAYCTPHUIO TIOMCKOBBIX
CHCTEM U BBIBECTU KaueCTBO OOCIIy>)KMBaHUS B TaHHON 00JIaCTH HAa COBEPILIEHHO HOBBIM
YPOBEHB.

Cy1iecTByeT MHOXECTBO Pa3IUYHBIX MOAXOI0B K MCIIOJIB30BAHUIO TEXHOJOTUMN
MCKYCCTBEHHOI'O HMHTEJUIEKTa JUIsl pelleHus 3agaud noucka. OJHUM U3 BO3MOXKHBIX

myTell  MOXET  CTaTh  aHHOTUpoBaHWMEe  Web  CTpaHUWIl  JIOMOJIHUTEIbHON



CTPYKTYpUPOBaHHOW MH(pOpMAIHEi 00 UX COAEPKaHUH, KOTOpas B JaIbHEHIIIEM MOXKET
OBITh MCIIOJIb30BaHA TOMCKOBOW MAIIMHOM JJIsl ONpENIeNIEHUs] PEJICBAaHTHOCTHU 3arpocy
HaiineHHoro Internet pecypca. B manHo#l paGore paccMaTrpuBaeTcsi OHTOJIOTHYeCKHU
MO/IX0/ K aHHOTHUPOBAHUIO BEO-PECYPCOB.

OHToOJIOTHS — YUEHUE O NTO3HAaHUHU (OT Iped. OHTOC — CyIIee, JOroc - NoHsTHe). B
VMH)XCHEPUU 3HAHWI I10J] OHTOJOTMEN IOHUMAETCS [ETaJbHOE ONUCAHUE HEKOTOPOH
OpeaMETHOW 00JacTH, KOTOpPOe HCHOJIb3YyeTcs Uid (OpPManibHOTO M JEKJIAPATUBHOTO
OTIpeNIeJIeHUs] €€ KOHIeNTyalu3aliy. 3a4acTyl0 OHTOJOrMeH Has3bIBalOT 0a3y 3HAHHM
CHEIMAILHOTO BHJA, KOTOPYIO MOXHO pa3fesiaTh, OTUYXJIaThb, U CaMOCTOSITEIBHO
WCITOJIB30BaTh B paMKax paccMaTpUBaeMOU mpeaMeTHon obnactu [1].

OHTOJIOTNYECKUE CUCTEMBI MOTYT IPUMEHATHCA [UIsl PELICHUS Pa3IMYHBIX 3a]a4 B
cdepe UCKYCCTBEHHOTO MHTEIUIEKTa, HO, MOKaIyH, Hanbosee XxapakTepHOi chepoil ux
NPUMEHEHUs SBJSIETCs mpejcTaBieHue 3HaHui B MHTepHeT. Kpyr CB3aHHBIX C 3TUM
BOIPOCOB BECbMa IIMPOK M BKJIIOYAaeT B ceOi MyJIbTHAr€HTHbIE CHUCTEMBI,
ABTOMATHYECKOE M3BJICUCHUE 3HAHUM M3 TEKCTOB HAa €CTECTBEHHOM S3bIKE, IIOHUCK
UHPOPMALIMU, HWHTEJUIEKTyaJlbHOE AaHHOTHPOBAaHUE, aBTOMATHUYECKOE COCTABIICHHE
aBTopedepaToB U IpoH.

[Ipumepom  oOmeil  oHrTosmornyeckoit  cucrembl  siBasercss  CYC®,
paspabateiBaemoit pupmoirr CYCorp [2]. ITlpoekt BrimodaeTr B ceOs  co3maHue

OOLIMPHOI OHTOJIOTUYECKOW CHUCTEMBI, OMHCHIBAIOIIEH Oojee ueM 10° KOHIIENITOB 1

10° akcuom. Jlns mpencraBieHus 3HaHMil (upMa paspaboTana CreNMANbHBIH S3BIK
CYCL. [lns BbIBOAA IO OHTOJIOTHYECKON Oa3e 3HaHWU pa3paboTaHa crHeruaibHas
MalirHa BbIBOAA. OCHOBHAs II€Nib TOTO MPOEKTa — TMOCTPOEHUE OOIMIMPHOM Oazbl
3HaHUIl 000 Bcex OOIIMX MOHATUSAX MPAKTUYECKH BO BCEX OOJIACTSAX 4YEIOBEUYECKOM
nestenbHOCTH (common knowledge).

HpyruM npuMepoM HCHOJIb30BAaHUS OHTOJOTMYECKOW CHCTEMBI  SIBIISIETCS
ununmaruba (KA)2 [3] (Knowledge Annotation Initiative of the Knowledge Acquisition
Community). 3T0 MEXAyHapOIHBIA MPOEKT, LEIbI0 KOTOPOTO SBISETCS OpPraHU3aIHs
MHTEJJIEKTYaJIbHOTO ToucKa B MHTEpHET M aBTOMAaTMYECKOE HAKOIUIEHHE HOBBIX
3HaHUU. B 3TOI MHULIMATHBE BBIIEIAIOT CIEAYIOIIME HAIPABICHUS:

= AHHOTauusa web CTpaHHI] UHTEIEKTyaIbHON HHPOpMAITHEH.

®=  OHTOJOTNYECKUI UHKUHUPHHT.



= QOpranuzanus uHTEpdeica 3ampocoB W BBIBOJA 10 pacHpeeIeHHON
OHTOJIOTHH.

Annoranust Web crpanui ocymectBisiercss 3a cyer pacumpenus HTML
cnenuanbHbiM TeroM <ONTO>, B paMkax KOTOPOI'O MOXHO 33/aBaTb OHTOJIOTUU JUIS
cnenupukaniun WWW  crpannn. Ilpounecc momomnenuss Web cTpanui Takoi
OHTOJIOTHMUECKOM  uHpOpManueld  paccMaTpuBaeTCss B paMKax  HampaBlIeHHUS
OHTOJIOTHYECKOTO MHXUHUPUHTA. B OHTONOrMYecKuii MHKUHUPUHT BXOJIUT pa3paboTka
COOCTBEHHOM OHTOJIOTMUECKOM CHCTEMBI Ha OCHOBe MHCTpyMmeHTapusi Ontolingua. Ha
HACTOSIIIMH MOMEHT pa3paboTaHo Oojiee JeciaTKa OHTOJIOTHH Ui  ONHCAHHS
OpraHu3alyii, HampaBJICHUN HWCCIEAOBaHWM, pabOYMX MPOIECCOB, JIUYHOCTEH,
OpOAYKTOB mpousBoicTBa u mp. Jns moucka B pamkax (KA)2 mnpeamomaraercs
UCIIONb30BaTh mojacuctemy Ontocrawler, a ans opraHu3anuu 3ampocoB M BbIBOJA
pa3zpaboTaH TpoOrpaMMHBEIN TPOAyKT Ontobroker, co CBOMM BHYTPEHHHM SI3BIKOM
3arpocoB. CyllecTBYyeT NpPOEKThl MEHbLIEro maciTtaba, K HUM MOXHO OTHECTH,
Hanpumep, nepcrnektuBHyto cuctemy SHOE, paspaGatsiBaemyro — kadenpoit
uHpopmatuku yHuBepcutera B Mepunenn (Department of computer Science of
Maryland University )[4].

OO61muM JUIsi BCeX CUCTEM OHTOJIOTMYECKOTO aHHOTHUPOBAHHUS SBIISETCS TO, YTO B
KayecTBE aHHOTAIIMU BeO-pecypca BBICTYMAET CHeNHUaIbHbIM 00pa3oM OpraHU30BaHHAs
MpeaIMEeTHAsE OHTOJIOTHS, KOTOpas COJEPKHUT CTPYKTypUPOBaHHbIE 3HAHHA 00
AHHOTHPOBAHHOM PECYpPCE OTHOCUTENIbHO HEKOTOPOM METAOHTOJOTUMU IPEAMETHOM
oOnact. MOXHO MPEUIOKUTh PA3JIUYHbIE CIOCOOBI pa3MEIICHHUs OHTOJIOIMYECKOM
uHbOpMaIMU O pecypce: BKIIOYUTH OHToNornueckoe omucanue B HTML kon yepes
BBezieHne HOBbIX HTML TeroB, 1100 XpaHUTh OHTOJIOTHYECKOE OMMCAaHUE pecypca B
OTJIEeNbHOM (paiiyie B KAKOM-TMOO CHELMAIBbHOM MPEICTABICHHUH.

OcHoBHas 3a/1a4a OHTOJIOTHYECKOTO MOAX0/1a COCTOUT B TOM, YTOOBI OOJIETYUTH
MOJIb30BATENI0 TMOUCK HH(popManmu B OoNbIIOM Ha0ope pecypcoB 3a CYET
CUCTeMATHU3allii 3HAHUHM, CO3/MaHus eIUHOW WepapXuu TOHATUH, YHH(PHUKAIUU
TEPMHUHOB U NPaBUJI UHTEPIIpETalUU. [ onucaHusl OHTOJIOTUI MOXHO MCIOJIb30BaTh
pa3IuyYHbIe SI3BIKM MPEACTABICHUS 3HAHUI, MPUMEHseMble, HalPUMEp, B SKCHEPTHBIX
cuctemMax. B gaHHON paboTe mpemiaraeTcsi MCHOJIb30BaTh JJSi COCTaBICHHS
OHTOJIOTHYECKUX OMUCAHUH  (HPerMOBO-IPOYKIIMOHHBIA CIIOCOO  IMPEACTaBICHUS

3HAHUW.



Kak wusBecTHO, ¢peilimbl [5] — CpeACTBO OMUCAHMUS CTATUYECKUX 3HAHMIM,
yA00HOE AJisi ONUCaHUsl MepapXuu abCTPAKTHBIX M KOHKPETHBIX MOHSATUH, OIHM3KOE K
00BEKTHO-OPUEHTUPOBAaHHOMY moaxoxy [6]. Ilpoaykium, omnpenencHHbIE HaJ
MHO’KECTBOM (PPEVMOB U UX CIIOTOB, TO3BOJIAIOT ONUCHIBATH JUHAMHUYECKHUE 3HAHUS.

B Toxe Bpems, npuMeHeHrne GppeiMoBO-ITPOYKIIMOHHBIX SI3BIKOB MPECTaBICHUS
3HaHMA B "uMcToM" BHJE HEAOCTATOYHO JUig opraHu3anuu  3PQGEeKTUBHOTO
OHTOJIOTHYECKOTO TIOUCKA. DTO BUAHO, HAPUMED, U3 CIEIYIOIIET0 COOOPaKEeHUSI.

ITycTh BCSIKOE OHTOJIOTMYECKOE OIMCAHUE BHEAPEHO TOJIBKO B ONMCHIBAEMBIN
ATON OHTOJIOrHEN pecypc. Mbl Oy/ieM cUMTaTh pecypc M3BECTHBIM, €CIM MbI B JII00OM
MOMEHT MME€EM JOCTYIl K €ro COJIEPKUMOMY M, KaK CJIEICTBUE, K OHTOJOTHYECKOMY
onucanuto. [Ipennonoxum, 4To HaMm yKe U3BECTHO HEKOTOPOE MHOKECTBO OHTOJIOTUM,
U MBI XOTUM YyKa3aTh MOHMCKOBOH CHCTEME, KaKHe €I OHTOJIOTMA MbI XOTETH Obl
caenaTb u3BEeCTHbIMM. [l 3TOro HEOOXOAMMO YyKazaTh HEKOTOpPOE IpaBWIIO -
IIOMCKOBBIN 3alpoC, KOTOPBIA OTAEIUT HCKOMBIE OHTOJIOTMM OT BCEX OCTaJbHBIX,
umeronmxcs B cucreme. OqHako, B 00IIeM cllydae, OTCYTCTBYET BO3MOXKHOCTh y3HATh,
KaKHe 3HaHMsI COAEpKaTCs B OHTOJIOTUH J10 TOT0, KaK OHA CTajla U3BECTHOM.

Takum o00pa3om, Il MOUCKOBOTO 3allpoca HE CYILIECTBYET HHUKAKHX SIBHBIX
CBS3€M MEXIy OHTOJIOTHSIMH B (PpeiMOBO-MIPOAYKIIMOHHOM MpPEJICTaBICHUU, KpOoMe
OTHOLLUEHUSI HACJIEIOBAaHUA MEXAY HX dpeiimamu’. O4eBHAHO, OCTAETCS TONBKO
BO3MOXHOCTb CJ€JaTh 3alpoc CIEAYIOIIEro THMa: "HAWTH BCE OHTOJIOTHH, (pEerMBI
KOTOPBIX YHAcCJIeJJOBaHbl OT JAHHOI'O U3BECTHOrO (hpeiiMa M 3HAUYEHHUS CIIOTOB KOTOPBIX
YIOBJIETBOPSAET HEKOTOPOMY YCIIOBHIO".

Kak BuIHO, 3ampoc COCTOMT U3 YCJIOBHI, HAaKJIAaJbIBAE€MbIX HAa OTHOILIECHHE
HacJIEOBaHMsI M Ha 3HA4YEHMs CJIOTOB HacielHUKOB. Ho B To)ke BpeMs CyIIECTBYET
OIMACHOCTb, YTO CJOT HACJE€JIHHWKA U3MEHWJI CBOM NEpBOHAYANBHBIM CMBICI, TaK KakK B
obmeM ciiydae 3TO YK€ Jpyroit (periM, KOTOPBIA MOXKET HMETh IMPOU3BOJILHYIO
CTPYKTYpY.

B nmannoit pabore mpeanaraercs moauduuupoBaTh (GpeiMOBOE MpeACTaBICHUE
3HaHUH, SBHO pa3ieiuB (GperiMbI-00pa3isl 1 PperMbI-9K3eMILISIPBI, BBEAs TpeOOBaHUE
3alpeTUTh M3MEHATh CTPYKTYpY WM MPUMEHSTh HaclieJoBaHue K (peiimam-
sK3eMIuIsipaM. B nanpHeiieM Mbl OyieM Ha3bIBaTh KaTeropuei ¢peitm-odpaset, a moj

KOHLENTOM OyJeM MOHMMaTh (peiimM-sk3eMIuisip. Kareropust Bo BceM SKBHUBAJIEHTHA

: Hpyrue cBsi3u ornpeneaeHbl IPOAYKIMOHHBIMU MpaBuiiaMd. OHU HEU3BECTHBI 10 T€X NOP, MI0KA HE cTajia
HW3BECTHOM caMa OHTOJIOTHS.



oObIlYHOMY (peiiMy, KpoMe€ TOro, 4YTO 3HAUEHHUs €€ CJIOTOB BOCIHPHUHUMAIOTCA
KOHIENTAMM KAaK 3HAYEHUS 10 YMOJYAHUIO, a KOHLENT COOTBETCTBEHHO SBISAETCS
TOYHOW KOMHUEH CBOEH KaTeropuu ¢ TOYHOCTBIO JIO 3HAYCHHH CIOTOB U 0€3yCIOBHBIX
IIpaBUJI, SIBHO MPUCBAUBAIOIINX CJIOTY €T0 3HaYCHUE.

BHeapenne nogo6HOro noaxosaa no3BoJisieT CyLUIECTBEHHO 000raTUTh MHOXKECTBO
BO3MOXXHBIX IOMCKOBBIX 3amlpocoB. JleMCTBUTENBHO, IYCTh CYILIECTBYET HEKOTOpas
npeaMeTHass  o0JlacTh M HEKOTOpPO€  MHOXECTBO  TEKCTOBBIX — PECypcoB, €€
onuceiBatonmx. Ecnm  cocpenorounTs  (pakTHUECKME ~ ONHCAHUS — SBICHUA H
3aKOHOMEPHOCTEH - TO €CTh KaTeropuil mNpeIMeTHOM OoOJacTH B HECKOJIbKHX
OHTOJIOTHSIX CTPAHMII, TO MOSBISAETCS BO3MOXHOCTh UCKATh HYXHYI MH(OpPMaILUIO BO
MHOJKECTBE CTpPaHMI] IIOCPEICTBOM IIOMCKa OHTOJIOTMM, KOHILIENTBI KOTOPBIX
COOTBETCTBYIOT TpeOyeMbIM YCIIOBHSIM. Terneph YCIOBHUS 3allpoca MOTYT KacaTbCsl Kak
OTHOILLIEHUN HACJIEIOBAHMUS MEXKJy KaTErOpusIMH WM OTHOIUECHWM IpEeICTaBICHUS
MEXly KaTerOpUsIMU M UX KOHLENTAMM, TaK U yCIIOBUH, HAKJIaJbIBAEMBIX HA 3HAYCHUS
CJIOTOB JUIsl KOHLIETITOB U3BECTHBIX KaTeropuil. B cpaBHEHUM € IIPeabIAYIIMM IPUMEPOM
UMEeTCsl TapaHTus, YTO HACJIECIHMKH HE IMpETepIeid HUKAKUX MeTaMopdo3, Tak Kak
KOHILENT HEJb3s JOMOJIHUTh HOBBIMHU CIIOTAaMH WX IPOAYKIHUSIMH.

Takum 00pa3oM, OTKPBIBAETCS BO3MOXKHOCTh pa3feuTh MOUCK MHPOpMALUU Ha
JIBa 3Talla: BHAydaje MU3y4acTcs ONMCAHME CYLIECTBYIOLIMX SIBICHUH, a 3aTEM BEIETCS
IOUCK YaCTHBIX CIy4YaeB M3YUYCHHBIX SBJICHUI. DTO 0OCTOSTENbCTBO, NMPH YCIOBHH
YHUKQJIBHOCTH  HCIIOJIB3YEMBIX HMMEH, JAaeT JIONOJHHUTEIBHOE IPEUMYILECTBO,
COCTOALIEE B TOM, YTO BBOJIUTCS NPUHYIUTEIbHAs YHU(PHKALMA MOHATHH B paMKax
OJHOW MpPEeIMETHOM O00JIaCTH, YTO HCKJIIOYAeT BO3MOXKHOCTb JIBYCMBICICHHOCTH

IOUCKOBOI'0 3a11poca.

H3biKk cocmaenenus OHMONO2UYECKUX ORUCAHUIL

Jnst cocTaBiieHHs] OHTOJIOTMYECKUX ONMCAHUM B paMKaX CO3[aHHSI OHTOTMYECKOM
nouckoBoi cuctembl Jewel Obuta TpoBeneHa pa3pabdOTKa OOIIEro s3bIKA OMUCAHUS
oHTOJIOTUA. B OCHOBe mpemyiaraeMoro si3plka JIEKUT HPEHMOBO-TIPOAYKITMOHHBIA S3BIK
JFMDL wu3 cocraBa uncrpymenrapus JULIA (Java Universal Library for Intelligent
Applications) [7,8,9], pacIIMpeHHbIH COTIacHO BBIIICONUCAHHBIM MOJIOKEHHUSIM.

SI3BIK TO3BOJIAET MPOM3BOAUTH OHTOJIormyeckue onucanus HTML crpanun,

UCIIOJIB3YS MOHSTHS: KaTeropHsi, yCJIOBHOE MPaBUIIo, 0€3yCI0BHOE MPABUIIO U KOHILIETIT.



[Ton onrtonormeri HTML crpanuiel (OHTOJIOTHMEH dYacTH TMpPEeIMETHON 00JacTu,
OTHCHIBAEMOM B CTPAHUIIE) MOHUMAETCS OMKUCAHUE HEKOTOPOTO pecypca, MPOBOIUMOE B
TEpPMHUHaX OOIIEro s3bIKa OMHMCAHUS OHTOJIOTUH.

B HEeNsAX  TOBBIIEHUS  3(PPEKTHBHOCTH IIOMCKA  OHTOJIOTHH 51
HEITPOTUBOPEYMBOCTH UX OMMCAHUS PUHUMAIOTCS CJIEAYIOLINE COTIAICHUS:

» Kaxnas onrtonoruss HTML crpanunsl npeaHazHayeHa s HEHNOCPEICTBEHHOI'O
ONMCaHUsl TOW CTPAHHULIBI, HA KOTOPOl oHa Haxoautcs. IIpudem B Tene cTpaHULbI
MOYET OBITh OIpe/iesieHa TOJIBKO OJHA OHTOJIOTHSL.

» Kaxngas oHTONOTHA 00Ma7aeT HAOOPOM MPETOTIPEICIIEHHBIX CBOMCTB:

O uWMEHeM, KOTOpoe coBmagaer ¢ ¢u3udeckuM Mecrononoxkenuem HTML
CTpaHMIbL, B T€JIE KOTOPOUH COJIEPKUTCS OMHCAHUE OHTOJIOTUH;

O CHHUCKOM MCIOJNb3YyEMbIX OHTOJIOTMHM (11 ONMCAHMsI KAaTEeropuil M INpaBuil
CO31aBa€MOM  OHTOJIOTMM MOTYT IIPUMEHSATBCS KAaTerOpMM U IpaBUIIA
OOBSBICHHBIX  MCIOJNB3YEMbIX OHTOJOTMI) © WX BHYTPEHHHUX HMEH,
ACCOLIMMPOBAHHBIX C HUMHU ISl Y00CTBA;

0O KpaTKUM CJIOBECHBIM OIHMCAHUEM.

JIns onucaHusl OHTOJIOTMH UCIIONIB3YETCsl HaAMHOKecTBO ctanaapra HTML, B koropom

pacummpsiercsi cranaapTHeiii Ter <SCRIPT>, a Taxke BBousTcs HOBble Tern <USE>,

<CONCEPT>, <SET>, <ASSIGN>. PaccmorpuMm Temepp mnoapoOHee Terw,

UCIIOJIb3yEMBIE B OIIMCAHUM OHTOJIOIHH.

IIpuBeneM pocToi MpUMeEP OHTOJIOTHYECKOTO OITMCAaHUSI HEKOTOPO IIPEAMETHOU
obOnactu. B kadecTtBe mpeaMeTHOl 00JacTH PaccCMOTPUM CIPAaBOYHUK I10 MOJEISIM
camoneToB, npexactaBieHHbld Habopom HTML crpanuii — mo ogHONW Ha KaKIYIO
MOJeab. MBI MOXEM BBIIEIUTh IACCAXUPCKUE M TPAHCIIOPTHHIE CAMOJETHI.

OOBeMHUM 3TH CBEJICHHSI B TIaBHOW CTpaHUIle - aircrafts.html.

(Ctpanuua aircrafts.html

<SCRIPT language = ONTODEF>

CATEGORY Firm
{
SCALAR name;
SCALAR country;

}




CONCEPT Ilushin IMPLEMENTS Firm;
SET Ilushin .name ="II';
SET Ilushin .country = 'Russia’;

CONCEPT Tupolev IMPLEMENTS Firm;
SET Tupolev .name = "Tu';
SET Tupolev.country = 'Russia’;

CATEGORY Plane

{
SCALAR name DEF 'Plane'; / Ha3zBanue camoneta

LIST modifications DEF []; / Criucok Bo3MOXHbBIX MOaU(UKaImiA
REF firm; // Yxa3aTens Ha KOHIENT, ONACHIBAOIINN POU3BOIUTEIS
SCALAR type; // Tun camoneTa (CBepX3BYKOBOH/TO3BYKOBOH)
SCALAR speed; /CkopocTtb camoneTa

}

IF Plane.speed<=1250 THEN Plane.type ='subsonic';
IF Plane.speed>1250 THEN Plane.type ='supersonic’;
SET Plane.type = 'speed is unknown';

CATEGORY PassengerPlane EXTENDS Plane

{
SCALAR passengers; / Unciio maccaxupon
H

CATEGORY TransportPlane EXTENDS Plane
{

SCALAR mass; / Macca none3Hoi Harpy3Ku

}

</SCRIPT>

Teneps nro0as cTpanuiia, coaepxkamas HHGOPMALUIO O KOHKPETHOM CaMOJIETE, MOXKET

OBITh I0NOJTHEHA OHTOJIOTUYECKUM OINMCAHUEM, HAIIPUMeEp, CIIEAYIOINUM 00pa3oMm:

|CTpaHnua tu-1 54.htm1|

<USE 'aircrafts.html' AS aircraft >
<CONCEPT tul54 IMPLEMENTS @ aircraft ~PassengerPlane>
<ASSIGN tul54.name> Tu-154 </ASSIGN>

<SET tul54. firm = @Tupolev>




<SET tul54.speed = 900>
<SET tul54.modifications = $['Tu-154A", 'Tu-154M']>
<SET tul54.passengers = 100>

Takum 00pazom, co3gaeTcss BO3MOXKHOCTD JIJIsI OpraHU3alMK MPEAMETHOM OHTOJIOTHH,

coCTosILIEeN U3 HEKOTOoporo uucia ontosoruit HTML crpanum.
A3b1K nouckoevix 3anpocos

Jns  cocraBieHHMsT TIOMCKOBBIX 3ampocoB B cucreMe Jewel mnpumensercs
CHEIMAIM3UPOBAHHBIN S3BIK, COCTOSIIIIUN U3 CIEIYIONIET0 Habopa OmepaTopoB:
a Omnepatop SEARCH wumeer crienyrornyto Gopmy:

SEARCH
USE 'agpec 1' AS ums1_1

USE 'anpec N' AS ums_N
IMPORT LIBRARY wnms_6ubnmorexu 1

IMPORT LIBRARY ums_6ubnuoreku M
WHERE "ycnosue"

[Ton yciaoBueM NHOHHMMAETCsl JIOTUYECKOE BBIPAXKEHUE, ONpPEIEIISIOiee HCKOMbIE
oHTOJNIOTMH. B mporecce moucka nmpou3BOAUTCS 00XO0M BCEX MOAXOSIINX 3aMpocy
OHTOJIOTHIT, M K JJIEMEHTaM KaIOil W3 HUX MPHMEHSETCS yKA3aHHOE MOHCKOBOE
ycioBue. B kauecTBe pe3ypTaTa BO3BPALLAIOTCS OHTOJIOIHH, ISl KOTOPBIX YCIOBHE
UCTHHHO.

st 3ananus ycinoBUsl MOTYT MCIIOJIB30BATHCS CIIEAYIOIINE IPEIUKATHI:

e INHERITED(ums_kaTeropuu) - IpuHUMAET UCTUHHOE 3HAYCHHE B TEKYIIEH
OHTOJIOTHH, €CJIM MMEETCS KaTeropusi, YHacleI0BaHHAs HEMOCPEICTBEHHO OT
YKa3aHHOM B apryMeHTe. B mpoTUBHOM cilyyae NpeanKaT NPUHUMAET JI0KHOE
3HaYEHHE.

e EXTENDS(ums_xateropuu) - NpUHUMAeT UCTHMHHOE 3HAUEHUE B TEKyIEH

OHTOJIOTHH, €CJIM HUMCCTCA KaTCropus, YHACJICAOBaHHAA (BO3MO)KHO HE

2 I[J'ISI MOBBIIICHUA 6I>ICTpO}.I€I>iCTBHH BCC NPOBCPACMbBIC OHTOJIOTUH, IPU ITOMOIINW UH/ICKCA,
peABapuUTEIILHO OT6I/Ipa}OTC$I B KAaHIHUJATHOC MHOXXECTBO.




HEMOCPEACTBEHHO) OT YyKa3aHHON B aprymeHte. B mnpoTuBHOM ciyuae
MpPEANKAT TPUHUMAET JIOKHOE 3HAUCHHE.

e IMPLEMENTS(umsi kateropu) - HOpPUHUMAeT HCTUHHOE 3HAuY€HUE B
TEKYILEH OHTOJIOTMH, €CIM UMEETCs KOHIIENT, IMPE/ICTaBICHHbIN KaTeropuen,
YKa3aHHOM B apryMeHTe. B mpoTUBHOM cilyuyae NMpeanKaT NPUHUMAET JI0XKHOE
3Ha4YEHHUE.

Kpome npennkaToB B yCIOBHE BXOJSAT TaK HA3bIBAEMbIE HESIBHBIE BBIPAKEHUS
HaJ KoHLenTamu. Tak, Hampumep, BbIpaKeHUE (MMs_KaTerOpUU.MMs_cioTa >
"3HayeHue") O3Ha4yaeT, YTO BhIpaKEHHE OyJEeT MCTHHHO B CIIydae, €CIHM TEKyIas
OHTOJIOTHMSI UMEET KOHIENT YKa3aHHOW KaTeropuu, W BBIPaXKEHUE JUIsl €ro cjioTa
UCTUHHO (IJ11 TNPUBEJCHHOIO MpPUMEpPA 3TO O3HAUAET, YTO 3HAYCHHE, XPAHUMOE B
CJIOTE KOHIIETITA, IOJKHO OBITH OOJIBIIE YKa3aHHOTO).

Jlis mpoBEepKM MCTUHHOCTH BBIPAXKEHUS, IPU MOMOIIM OOpPaTHOTO JIOTMYECKOTO
BbIBOJIA, IIPOM3BOJUTCSI BBIYMCIIEHUE 3HAUEHUS CJIOTa U MOCIEAYIOLIee CPaBHEHHUE.
B cnywae, ecnu 3HaueHHE CJI0Ta HE BBIYUCIMMO — BBIPAXKEHUE NPU3HACTCS
JIO’KHBIM.

Bce BelpakeHMsT M TNpeauKaTbl B YCJIOBHUHM 3alpoca MOTYT OBITh CBSI3aHbI
noruueckumu onepauusmu AND, OR u NOT.

a Omneparop EXTRACT umeer cienyroiiue Tpu (GOPMBI:
e EXTRACT BASE - Bo3Bpaiaer agpeca BceX 3aperuCTpUPOBAHHBIX B CHCTEME
OHTOJIOTHH;
e EXTRACT ROOT - Bo3Bpamiaer agpeca BCeX 3aperUCTPUPOBAHHBIX B CUCTEME
OHTOJIOTUM, KOTOPBIE HE UCIOJIb3YIOT HUKAKUX JIPYTUX OHTOJOTHH;
e EXTRACT ONTOLOGY 'ampec' - BO3BpamaeT OHTOJIOTMYECKOE OMHCAHUE

CTpaHMIIBI, 3aPETUCTPUPOBAHHOM 110 YKa3aHHOMY aJpecy.

PaccmoTpum Gosee moapoOHO mpoliecc MOMcKa MHPOpPMALUU B MpeagaraeMoi
MOMCKOBOM cucteme. JlomycTuM, 4TO MMEETCs HEKOTopas ImpeaMeTHas o0JjacTb, JUIs
KOTOPOI1 COCTaBJIEHbI Bce HEOOXOAUMbIE OHTOJIOTHYeckue onucanusd. CTaBuTCs 3aaaya
HAlTH CTpaHMIly, B TEKCTE€ KOTOPOM ONUCaH HEKOTOPBIN (akT. B TepMUHax, BBEIEHHBIX
B JIaHHOW paboTe, [UIs ONUCAHMS SBJICHUN HCIIOJIb3YETCsS MOHATHE KAaTETOPHH, a JUIs
yKa3aHUs YAaCTHBIX CIIy4aeB SIBJICHUM — KOHLENTHI. Takum oOpa3oM, TpeOyeTcs: HalTh

CTpaHUILy, OHTOJIOTHUS KOTOPOW COJEPKUT KOHIIENT HEKOTOPOHM HEU3BECTHOM



kareropu. Kak BumHo, B oOmiem ciy4ae, BHadalie TpeOyercss HaMTH KaTeropuio,

OMKCHIBAIOIIYIO HYXHOE€ sIBIeHHE. 3aTeM TpeOyeTcsi OThICKaTh KOHIIECTT HailIeHHOM

KaTeropuu, ONUCHIBAIOUINHI TpeOyemblil (akT. OHTOJOTHS, COAeprKallas HalJeHHbIH

KOHIIETIT, OyJeT OHTOJIOTHEH HCKOMON cTpaHuipl. OOMUN anropuT™M IOUCKA s

npesraraéMoi IOMCKOBOM CUCTEMBI Oy €T CBOJUTHCS K CIICTYIONTUM JICHCTBUSAM:

* OmnpeneneHue KOpHS OHTOJOTUN - UMEHHO C KOPEHHBIX OHTOJOTMH MOXHO HAdaTh
W3YUYEHUE CTPYKTYpbl OHTOJOTMYECKUX OINMUCAaHUM B Cllydae, €Cld CTPYKTypa
BBCJICHHOW B PAacCMOTPEHHE IMPEAMETHOM OHTOJIOTMM HEWu3BeCTHa. l3yuenue
OHTOJIOTUH HAMIECHHBIX CTPAHUI] IIPOBOIUTCS MOCPEACTBOM IIPOCMOTpPA C MTOMOILBIO
xkoMaHael EXTRACT ONTOLOGY.

* l3y4yeHue OonmuCaHW M3BECTHBIX SBJICHHUM MpEeAMETHON 00JacTu 0 TeX MOop, MoKa
He OyneT HalJeHa KaTeropusi, KOHLENT KOTOPOH MOXET OKa3aThCsl HCKOMBIM
¢dakToM. Ilpm 3TOM TMOWCK HOBBIX OHTOJOTMHA BEAETCS NPEUMYIIECTBEHHO C
npuMmenenueMm npeaukatoB tuna IMPLEMENTS, INHERITED u EXTENDS «
M3BECTHBIM KaTErOpHUsIM.

* OmpeneneHue  OTIMYUTENBHBIX ~ OCOOEHHOCTEH  MCKOMOrO  KOHLENTa U
HENOCPEACTBEHHBIM  MOMCK  KOHLENTa HUCXOAS U3 €ro  OTJIMYUTENIbHBIX
ocobennocteil. [louck OHTONIOTMHU, OUEBHUIHO, TOJKEH BECTUCH C MCIOJIB30BaHUEM

HCABHBIX BBIpa)KeHI/Iﬁ Haa KaTCropusiMu.

[IpuBeneHHbIN aNTOPUTM JIETKO MPOJAEMOHCTPUPOBATH HA paHee MPUBEICHHOM
npumMepe. Boinenenue kopeHHbIX oOHTONOTME KomaHnod EXTRACT ROOT pact B
KauyecTBE pe3ysbTaTra aJpec OHTOJNOTMU CTpaHulpl aircrafts.html, Ttak kak ona He
UCIIOJIb3YET B CBOEM OINUCAHUU Apyrux oHTojorui. Crpanuiny camonera Ty-154 nerko
MO>KHO HAaWTH [0 Ha3BaHHUIO CaMOJICTa:

SEARCH
USE ' aircrafts.html' AS aircrafts
WHERE (@aircrafts~Plane.name == 'Tu-154") AND (IMPLEMENTS(PassengerPlanc))

Wnu 3Has, HampuMep, YTO MCKOMBIM caMojeT J03ByKoBoW u Oeper Ha 60opt g0 100

YCIOBCK!

SEARCH

USE ' aircrafts.html' AS aircraft

WHERE (@aircraft~Plane.type = = 'subsonic')
AND(@aircraft~PassengerPlane.passengers = = 100)



[Tocmequuii W3 BBILENPUBEACHHBIX INPUMEPOB HAIVIAJHO IIOKAa3bIBACT DJIEMEHT
UHTEJUIEKTYaJIbHOCTH IMPOBOJMMOIO MOUCKA, TaK Kak MHGOpMALKI O TOM, YTO CaMOJIeT
Ty-154 n03ByKOBOH, SIBHO HUTJE HE yKa3blBajlaCh, a ObLIa BBIBEIEHA JIOTUYECKU IO
NPOAYKIIMOHHOMY TIpaBWIy, OOIIeMy JJIsi BCEX KOHIIENTOB, NPSIMO HIM KOCBEHHO
npeCTaBIsAomuX Kareroputo Plane.

Jlerko 3aMeTHUTh, YTO OBICTPOTAa M KAayeCTBO IOUCKA CYIECTBEHHO 3aBUCSAT OT
KauyecTBa COCTABJICHUS OHTOJIOTMYECKHX ONUCaHWM. [ MpeaMeTHOM OHTOJIOTHH, B
KOTOPOIl KaTeropuu pazdopocaHbl MO CIMIIKOM OOJIBIIOMY YHCITY OHTOJIOTHHA CTPaHUII,
nouck 3aTpyaHeH. OJIHAKO OYEBHHO, YTO JJIsi OONBIIOTO 00heMa TEKCTOB OBLIO OBl
HENpaBWIBHO COCPEJOTOYUTh BCE KAaTErOPUM B OJHON OHTOJIOTHMH, KaK 3TO OBLIO
CEJIAaHO B BBILICTIPUBEIACHHOM INpuMepe. Takoi mar MOXET IPUBECTU K HapyLICHHIO
CMBICIIOBOI'O  pa3[eNeHHs MEXIYy [OHATHSAMHM W IOBPEAUTb TOYHOCTH U
BBIPA3UTEIbHOCTH OHTOJIOTMUECKOIO OINKCaHUS. JTO, B CBOK OYE€pE/lb, HETaTUBHO
CKa)XETCS Ha BPEMEHM IIOMCKA, TaK KakK IOJb30BaTelb OyJeT BBIHYXAEH padoTaTh ¢
OO0JIBIIIMM MHOKECTBOM IOJIy4ae€MbIX B KQU€CTBE OTBETOB CTPAHMII, AaHAJIOTUYHO TOMY,
KaK 3TO NPOUCXOIUT IIPU IOUCKE MO KIIIOUEBHIM CIOBaM B KJIACCMUECKHUX IOMCKOBBIX
mamuHax. [y GoJiee CIIOKHBIX OHTOJIOTUYECKUX CHCTEM XapaKTePHO TPUCYTCTBHE
TPEX JIOTUYECKUX YPOBHEM:

* JlepBblif ypOBEHb - 3TO YPOBEHb OOIIMX aOCTpakUuil. DTOT CIOW OHTOJIOTUYECKUX
ONMCcaHui 00beUHACT B ce0e BCe MOHATHUS NMPEIMETHON 007acTH U OJHOBPEMEHHO
HE NMPOBOJUT HUKAKOW KOHKPETU3ALMU MTOHATHIA.

= BTopoil ypOBEHb - YPOBEHb OMHUCAHUS SIBICHHUI. B 3TOI 4acTH OHTOJIOTrMYECKOrO
ONHUCAHMsl YKa3bIBAIOTCS KOHKPETHBIEC SIBJICHUS, MAKCHUMAaJIbHO HPUOIMKEHHBIE K
PEaIbHOCTH.

* Tperuil ypoBeHb - MPEIMETHBIX KOHIIENTOB, T.€. pealu3anns sIBJICHUM, ONMCAHHBIX
BO BTOPOM ypPOBHE.

Jlnst HeOONBIIMX OHTOJOTUYECKUX ONMHUCAHMM BO3MOXHO CpallliBaHUE MEPBOTO U
BTOPOT'0 YPOBHsI, KaK B IIPUBEIEHHOM IIPUMEpE.

Kak nerko BuAeTh, B TAKOM CIIy4ae MOMCK COCTOUT M3 JIBYX B3aMMOCBS3aHHBIX

YacTeW: MOMCK ONMKMCAHUMN SIBJICHUNA U MOUCK KOHKPETHBIX peaIN3alfil TUX SBJICHUIA.

Bonpocwl peanuzayuu



Peanuszanus ONBITHOrO NPOTOTHIIA CHUCTEMbl OHTOJIOTMYECKOro moucka Jewel
NpOM3BOJIMIIACH HA sA3bIKE Java. B ocHOBY peanuszanuu ObLI MMOJI0KEH UHCTPYMEHTAPHMA
JULIA nns co3gaHMsl pacHpeleNIeHHbIX MHTEIUIEKTyallbHbIX CHUCTEM Ha OCHOBE
IPOAYKIIMOHHO-(ppeiiMoBoro npeacrapieHusi 3HaHui. C HUCIOJIb30BAHUEM TEXHOJIOTUU
JavaCC(C[13] Obutn pa3paboTaHbl TPAHCISATOPHI C SI3bIKA OHTOJOTUYECKOTO OIMUCAHUS
BeO-pecypca Bo BHyTpeHHee mnpejnctaBieHue JULIA, a Takxke MHTeprpeTaTop si3blka
MTOMCKOBBIX 3aIIPOCOB.

B mnpomecce pa®oOTbl CHUCTEMbl OHTOJIOTUYECKHE ONHMCAHUS BpPY4YHYIO (TIpU
MOMOIIM CIIEHUATbHBIX KOMaHJ| SI3blKa 3alPOCOB) MM aBTOMATHYECKH (IIPU MOMOLIU
aBTOHOMHOT'O po0O0Ta) TPAHCIUPYIOTCSI BO BHYTPEHHEE MPE/ICTaBICHHUE, KOTOPOE 3aTeEM
COXpaHsIeTCA B BHUJIE CEMEicTBa MHACKCHBIX (ailioB UiaM B OOBEKTHOUN 0a3e IaHHBIX.
Takum 00pa3oM, MHOXKECTBO HM3BECTHBIX CHUCTEM OHTOJIOTMH IMPOMHAEKCHPOBAHO H
COXpaHseTCs Ha MIOMCKOBOM CEpBEPE B BUJIE MHOXKECTBA (PpeiiM-MUPOB.

s  peanuzanuy  TOJB30BaTENbCKOrO0 HHTepdeiica peanu3oBaHbl yTUIUTA
aIMUHUCTPUPOBAHMUSI TIOMCKOBOM CHUCTEMBl M MPEAOCTABIAIOMIMI IOJIb30BATENIO
BO3MOXHOCTh (hOpMYJIMpPOBAaTh TIOMCKOBBIE 3ampochl Java-cepBier. B kauectBe
IPOJIOJDKEHUsT pabOThl HAJ| MPOEKTOM TpeAroyiaraercsi papaborka Ooisee ymoOHOTO
MaJIoroBoro uHTepdeilica ¢ BO3MOXKHOCTBIO IPOCMOTPAa MHOXECTBA H3BECTHBIX

CHCTEME OHTOJIOT UM KaTCFOpI/Iﬁ 1 KOHIICIITOB.

Hepcnekmuebt RPUMEHEHUA U DA36UMUA

B nponecce pabotsl Hay cuctemoil Jewel BBIABUIMCH HEKOTOpPBHIE BO3MOXKHbBIE
IIyTH JAJIBHEUIIEr0 COBEPILICHCTBOBAHUS METOAUKHA OHTOJIOTMYECKOrO IIOUCKA.

PaccmoTpuM  ynydineHus, KOTOPBIM MOXHO IOABEPTHYTH SI3BIK 3alpOCOB.
[Ipesxxne Bcero, cieayer OTMETUTb, YTO BO3MOXKHOCTH SI3bIKAa ITOMCKOBBIX 3aIIPOCOB
MOTYT OBITh CYIIECTBEHHO PAaCIIMpPEHbl 32 CUET BBEIEHHUS BO3MOXKHOCTU IIOMCKA He
TOJIBKO OHTOJIOTMH, HO U MX COCTAaBJISIOLIUX - KATETOPUH M KOHLIENITOB. DTO MO3BOJIUT
CO371aBaTh BJIOKECHHBIE ITOMCKOBBIE 3aIIPOCHI, YBEIUYUB TEM CaMbIM BBIPA3UTEIBHOCTH
A3BIKA.

Kpowme Toro, BecbMa IOJIE3HBIM MOXKET 0Ka3aThCsl BBEICHHE B SI3bIK BO3MOKHOCTH
IIOMCKAa MHOXKECTBa BO3MOJKHBIX 3HAUEHUH s aTpuOyTOB KaTeropuid, KOTOpBIC

MNPUHHUMAIOTCA B €€ KOHICIITAaX, IIOCKOJIBbKY YacTOM SBJISCTCS CUTyalusd, Korga



MOJIb30BATEII0 TOYHO HEU3BECTHBI HY)KHbBIC 3HAYEHHUSI CIIOTOB JIJIS1 BBIICTICHHUS HCKOMBIX
KOHIIETNITOB U3 BCEX CYLIECTBYIOIIUX.

HemanoBakHble ©3MEHEHUSI MOYKHO BHECTHU B SI3bIK COCTABIICHHUS] OHTOJIOTMYECKHX
onucanuii. OYEeBUIHBIM HEIOCTATKOM Pa3pabOOTaHHON CHUCTEMBI SIBIISIETCS OTCYTCTBHE
€€ CIOCOOHOCTH K OOYYEHHIO, TMOATOMY IIOJI€3HBIM MOJKET OKa3aThCs J00aBJICHUE
GbyHKIUH, TO3BOJSIONMX TUHAMUYECKH, Ha 3Tare BBIOIHEHUS JIOTUYECKOTO BBIBOJIA,
CaMOCTOSITENIbHO TEeHEPUPOBATh HOBbIE KATETOPHH M KOHIICTITHI, 8 TAK)KE BKIIIOYATh UX B
OHTOJIOTHYECKME onucaHus. JlaHHas QyHKIMOHAIbHAS OCOOEHHOCTh BaXKHA JUIS
NpUIaHUAS CHCTEME CIOCOOHOCTH aJanTUpOBaThCs K 3alpocaM IIOJIb30BaTeNs H
MOJICTPAUBATbCA IMOJI €ro MHTEPHPETALUI0 OHTOJIOTMYECKOTO OMUCAHMS, HCXO,
HanpUMep, U3 COMOCTaBIECHUS MHOXKECTB 3alPOCOB M HAWICHHBIX MO HUM CTpPAHUIL.
be3ycnoBHo, ans  mpuaaHUS  CHUCTEME  BO3MOMKHOCTEH  CaMOCTOSITEIBHOTO
COBEPILICHCTBOBAHMS HEOOXOAMMA, MPEXKIE BCEro, oOpaTHas CBsI3b, JAIOIAsi CHCTEME
MaTepuabl A aHAJIU3a Pe3yJIbTaTOB CBOUX OTBETOB.

Pa3paboTka MeTo0B caMo00yUeHus JIsi TOMCKOBOM MalllMHBI MOYKET MPUBECTU K
CO3JIaHUIO MPHUHIMIUAIBHO HOBOTO TOKOJIGHUS TOMCKOBBIX CHCTEM, OHTOJIOTHYECKHE
OTIMCAHMS PECYPCOB KOTOPHIX COBEPIICHCTBYIOTCS B )KU3HEHHOM IIMKJIE TAKOW CUCTEMBI
0e3 IpsSMOro yyacTHsl YeIOBeKa.

Henb3s 000HTHM BHUMaHUEM U YK€ HAMETHUBIIYIOCS TEHICHIMIO K CO3/IaHUIO
IIPOrPAaMMHBIX CPEICTB aBTOMATHUYECKOM I'€HEpallM¥ OHTOJOTMYECKMX ONucaHui. B
OCHOBE JIaHHBIX pa3pabOTOK JIEKUT aHAJIU3 E€CTECTBEHHOro s3bika. K cokaneHwuro,
0COOEHHO PEBOJIIOIIMOHHBIX JOCTWKEHUN B JJAHHOW 00JIaCTH OOHAPYKUTh HE YJAeTCs,
HO HaMeTuiIach OOBEKTHWBHAs TEHIEHIMS K POCTY BO3MOXHOCTEH TaKHUX CHCTEM.
[Iporpecc B 00JaCTH €CTECTBEHHO-S3bIKOBOTO aHalIM3a B OyAylieM HeU30eXHO
3aTPOHET W SI3BIKH TOMCKOBBIX 3alpOCOB, 4TO OyaeT MmpuOIMKaTh pa3padOTUUKOB K

CO3JaHHUIO Ooiee HHTCIIICKTYAJIbHBIX ITIOMCKOBEIX CUCTEM.
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