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Meroandeckoe mocobue mpenHazHayeHo s aHanuTukoB, WT-
CIEIMATIMCTOB, MEHEIKEPOB, YUACTBYIOIIMX B CO3JAaHUU MH(POPMAIMOHHBIX
CUCTEM, HWCIIOJB3YIOIIMX CEMAHTUYECKHE TEXHOJOTUM Uil  PEIICHUS
MPUKJIAJHBIX 3a7a4, CTYJI€HTOB COOTBETCTBYIOLIUX CIIEHUAIBHOCTEM.

Pabota ¢ mocobuem He TpeOyeT cHenuaibHONM MOJATOTOBKH, 3a
ucKioueHneM obmei spyauuuun B WUT. XoTs  OHTOJIOTMYECKOE
MOJICIMPOBAHUE W CTEK CEMAHTHYECKHMX TEXHOJOTHM  IMOCTPOECHBI
Ha MaTEMaTUYECKUX TEOPUSAX, TAKUX KaK JIOTMKA IIEPBOTO U BTOPOTO MOPSAKA,
B M3JIOKEHUU Mbl HAMEPEHHO HE MCTOJIb3yeM UX (opMain3M U 0003HAYCHUS.
Heo6xoauMplit MUHUMYM MOHSITHH AaeTCs B TEKCTE TTOCOOUS.

[Tocobue comep>KUT TOCTATOYHBIM MaTEpHa JJI TOTO, YTOOBI OCO3HATH
BO3MOKHOCTM W OTPAaHUYEHUS CEMAHTHYECKUX TEXHOJOTMWA, HAYyYUTHCS
MIPOEKTUPOBATh M OLICHUBATHh CO3JAaBAEMBIE C MX MOMOIIBK) MPOTPAMMHBIE
pellieHHs, HaxXOAUTh HWCTOYHUKKA HUHPOPMALMHM ISl  JAIbHEHIIETro

po(EeCCUOHATBLHOTO PA3BUTHS B 3TON 00IaCTH.

ITonp3ysace ciydaeM, Xo4dy mo0OjarojapuTh JIOJAECH, ChITPABIINX
OTPOMHYIO pOJib B Hamux padorax U uccienopanusx: Cepres ['yMepogra,
EBrennst CanoBa, Onera Paroszuna, Makcuma Mupomandenko. Bo MHOTOM
Onaromapsi UM YBHUJEIHW CBET W HaIld HPOTPAaMMHBIC MPOJYKTHI, U 3TO

ocooue.
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1. BBenenue

1.1. KomMnbioTep u MbICIHUTEIbHbIE 321a491

[Mucatenam-pantactam XX Beka Ka3aloCh, YTO PAa3BUTHUE BBIYUCIUTEIBHBIX
MalIuH MPUBEIET K MOSBICHUIO MHTEIUIEKTYaJbHbBIX MOMOUIHUKOB YEJIOBEKA, KOTOPHIE
OyAyT pelaTh 32 HEr0 MHOTUE MBICIUTENbHBIE 3a/1aui. TeXHUUYECKUE XapaKTEPUCTUKU
CEroJHAIIHEH ammapaTypbl NPEBBIIIAIOT CAMbIE CMEJIbIE MPOrHO3bI MHOTMX M3 3THUX
aBTOPOB: KOMIIBIOTEP YMEIIAETCSl Ha JIaJJOHU, BCEMHPHAsl CE€Th JOCTYIHA MPaKTUYECKU
Be3ze. [Ipu 3ToM 115 perieHns aHaIMTUYECKUX 3a/lad Mbl B OOJIBIIMHCTBE CIy4acB I0-
NPEeKHEMY TOJIb3YeMCsI B JIYYIIEM Ciydae JJIEKTPOHHBIMU TaOimiamu Bpoae EXxcel.
D10 0cOOEHHO 3aMETHO B OM3HEC-cpene, TAe 1ieHa (HE)PaBUIbHO IMPUHATOTO PELICHUS
UMEET COBEPIICHHO OCS3a€Mblii SKBUBAJIEHT B BUJI€ MHOTOMMWJIIMAPIHBIX PUOBLICH WU
yObITKOB. Tem He MeHee, pa3BUTHE HHPOPMAITMOHHON HHPPACTPYKTYpbl OM3HECA 3aBA3IIO0
Ha IMYTU CO3JaHUs KPYNHBIX «TpexOykBeHHbIX cuctem» (ERP, CRM u T1.1.), Ha KOTOpHBIE
TPaTATCS OTPOMHBIE CPEICTBA, HO KOTOPBIE HE CIIOCOOHBI JaTh OPraHU3alUU-BIaJeIIbIly
HUYETO OCOOEHHO «HHTEJUIEKTyalIbHOTO». PaccMOTpUM HEKOTOpBIE pacIpOCTpaHEHHBIE
NOJAXO0/bl, MPUMEHSEMbIE JUIsl pelieHus Ou3Hec-3a/1ay, (OpMajbHO OTHOCSIIMXCS K
KaTerOpuM  «MHTEJUIEKTYaJbHBIX»: 3TO IO3BOJUT OOOCHOBATH HEOOXOAUMOCTH
UCIOJIb30BaHUS HOBBIX MOAX0/I0B, TPEOOBAHUS K UCIIOJIb3YEMbIM TEXHOJIOTUSIM.

CoBpeMeHHbIE CcUCTEMBbI «Ou3Hec-aHAMUMTUKK» (BI) B OCHOBHOM 3aHSTHI
BBIUMCJICHHEM 3HaUeHUI KOJIMYECTBEHHBIX MOKa3aTeel, 4acTo NMEIOIUX BeCchMa ciadoe
OTHOLLIEHHUE K OMMCAHUIO PEAIBHOCTH, 1 MAHUITYJIMPOBAHUIO UMU. OTIIMYHBIM IPUMEPOM
CIIY>KUT JMo0uMBbIi Ou3HecoM nokazareinb EBITDA: on xapakTepusyeT npuObLIb, U IO
3TOM NPUYMHE YacTO MCIOJIb3YETCs, HampuMep, B KauecTBe O0a3bl JJIsi HAuMCICHUS
OOHycOB Tom-MeHemkepaM. OJHAKO OH He XxapakTepu3yeT 3(P(HEKTUBHOCTh PadOTHI
MEHEIKepa B TOM CMBICIIE, B KAKOM €€ UHTYUTUBHO OLIECHUBAET COOCTBEHHUK: BE/Ib IIyTEM
YMEHBUIEHUS PacxoJ0B MOKHO yBennuuTh 3HaueHne EBITDA. Oto Bcerna unTepecHo
MEHEJKEPY, HO HE BCErjJa ONpaBAaHHO C TOYKH 3PEHHSI CTPATErMUYECKOTO Pa3BUTHS

NpCaAIpuATUL. A YK IIpU pacuceTe 3TOr0 IMOKA3aTcCJisd IO IMOAPA3JACIICHUAM KOMIIAHWU
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BO3MOKXHOCTHU MAaHHUITYJIAIUA OTKPBIBAIOTCA

mmpoyaiire. B OONbIIMHCTBO cTaTed AOXOJIO0B H
pacxoqoB  BHOCAT

BKJIaz HECKOJIBKO

cpasy
MOJIPA3/ICIICHUI, HACTPOWKOW QJIrOpUTMA pacyera
MOXKHO JIETKO  «HArpaxaarb» (aBOPUTOB H
«HaKa3bIBaTh» HEYTOAHBIX. Pazymeercs, momoOHbIE
MaHEBpbI HE UMEIOT HUUETro 00IIEro ¢ JOCTUKEHUEM
peanbHOM 3P PeKTUBHOCTH PabOTHI IPEATPUITHS.
Eme penvedHee BHUIHBI METOJIOJIOTHYECKUE
pOOIEMBI pu

IIOIIBITKaXx peuiaTtb

ONTUMHU3AIMOHHBIE  33Jja4yd  KOJIMYECTBEHHBIMU
MeTogaMu. TUNWYHBIA MOAXOI K 3TOMY BOIPOCY
COCTOMUT B (DOPMYIMPOBAHUU «IICJICBON (DYHKIIUNY,

KOTOpasd IMNpcACTaBJIACT co0Ol OIMCaHWEe KaKoro-

00 Ka4C€CTBCHHOI'O COCTOAHUA CHCTCMBI,
nNpcaACTaBJICHHOI'O B BHAC YMClIa — HaAIIPUMCEp,
«00eCIICYEHHOCTh HaCCICHUA TaKMMHN-TO

yciayramumy. Jlanee, Takke B KOJMYECTBEHHOU (hopme
3aal0TCsl OTPAHUYCHHUS], BapbUpPyEMbIE€ MapameTphl,
W TIOCJI€ BBIYMCICHUN TMOJydaeTcs HEKUW Hadop
«ONITUMAIIBHBIX» pELICHUN. Onnako 1504
MPAKTUYECKOE BOIUIOLIEHUE YacTO MPUBOJIUT K

pe3yibTaTaM, IIPOTUBOIIOJOKHBIM I10CTABJICHHBIM

Mooenwv 6cecoa cozoaemces 6 unmepecax
Kaxo20-1ubo DKOHOMUYECKO20
cyOvekma, u O0NJNCHA OMBeUaAmsb e20
unmepecam. B cospemennoul skoHomuke
UHmMepecsvl X03AUCMBYIOUUX CYOBEKMO8
U UX cobCcmeennuKos 0anexKo He 6cecoda
CBA3AHbL C NONYYeHUeM NpuoObLIU Om
onepayuoHHoU oessmenvbHoCmu
npeonpusmus. Knaccuuweckuii npumep —
cmapmanvl: camu no cebe OHU uawye
6ce20 He NPUHOCAM NPUOBLLIU, OOHAKO UX
3aoaua

Kanumanuzauus 0CPOMHA.

81A0CHUsL MAKUM Npeonpusimuem —
no@vluleHUue e20 CIouMoCmu 07 Moeo,
umooObl NPOOAMb KAK MONCHO O00POdHCe
credyrouemy uHeecmopy.

Momueayus COOCMBEHHUKO8 u
MeHeOHCepos Moxcem Dblmb euje meHee
CBA3AHA C OYEGUOHBIMU MeMPUKAMU
appexmusnocmu  o6usneca. B Heil
HeobXx00uMo pazobpamuvcs, 011 Mo2o
ymoowl

peuiams 3a0auy,

oelcmeumenbHo BAJICHYIO ons

Nnoib3068amensi MOOEJI.

oeisaM, WM HUMMECT CCPLC3HBIC MOOOYHEIE IIOCJIICACTBHUA. Haan/IMep, JCEIKO MOXKET

0Ka3aThCsl, YTO «CPEAHssT TeMmIeparypa Mo OOJbHUIIE» — 00ECMEeYEeHHOCTh yCIyraMu —

AO0CTUIJIa HYKHBIX 3H8,‘ICHI/II\/’I, HO ONPCACICHHBIM I'PYIIIIaM HACCJICHUA OHM CTAJIM BOBCC

HCIOCTYIIHBI. Mnu xe KkauecTBO 3TUX YCIYT CHU3UJIOCHh HACTOJIBKO, YTO OHH IMTPAKTHUYCCKHA

MOTEPSUTA CMBICI I TOTpeduTenei. JIerko moHsATh, YTO KOPEHb MPOOJIEMBI JICKHUT B
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CJIMIIIKOM CCPBE3HBIX MOACIIbHBIX AOMIYIICHUAX, BOMPOCH! AN Pa3MbILLNEHMS

KOTOpbIE OBLIM CETaHbl IPH (OPMAITU3AIIMH [IEJIEBOTO KaKk Bbl CYMTAETE, MOXHO /A
rapamerpa. MOSTHOCTbIO BO3/IOXWUTb Ha
He MEHEe penbedHo HEJOCTATKH MHMOPMALIMOHHYIO CUCTEMY

MPUHSATUE pELLEHUN,
pacIpoCTpaHEHHbIX METOUK MOJIEJIUPOBAHUS

3aTparmBalollnX XXM3Hb
IMPOABIIAIOTCA B o0macTn IIOCTPOCHUA MOI[GJ'ICﬁ OusHec-

60NbLIOro Yncna nwaem — nnum
nporeccoB. MHOrue npeHa3HauYeHHbIC U1 3TOM LEJIN 5TO MpeporaTuea MoAUTUKOB?
HOTAlMU U (1)peI7IMBopI<I/I allpuoOpHO  3aJaI0T TaKou EcTb nn 3apauun, Kotopblie

00BEM YIPOLIEHWH W OrPaHWYEHHH, YTO pPEaJbHOE NPUHLMANANBHO HE NOANEXaT

aBTomMaTmlauunm?
YOPABJICHUE JCSITCIBHOCTHIO TPEINPHUATHS Ha OCHOBE
MIOCTPOCHHBIX MOJIEIEH OKa3bIBACTCA IMPAKTHICCKU
HEBO3MO>KHBIM.

VYka3zaHHbIE METOAMYECKHE TMPOOJEMBl HAMpSMYI0 CBS3aHBI CO CITOCOOaMHU
aBTOMAaTU3UPOBAHHON 00pabOTKH MHGOPMAIIMK — TOYHEE, C OTPAHUYECHHOCTHIO TOM UX
4acTHU, KOTOPYKO OCBOMJIO OuszHec-cooOimecTBO. Benp ecnu  0Ooljiee  CIOXKHBIMA
¥ JIOCTOBEPHBIA aJITOPUTM pacdyeTa KaKoro-iIn0o ToKa3aTess WU IOJYYSHHUS BBIBOJA
HEeIb3d, TI0 MHEHUI0O OHW3Hec-3aKa3uMka Wi  pa3paboTuuKa, pealn30BaTh
B MH(OPMAITMOHHONW CHCTEME — 3TO OOOCHOBBIBACT MPUMEHEHHWE HEBEPHOTO, IPpy0oTo,
HO TEXHOJIOTMYECKH IMOHATHOTO crioco0a pacuera. Takum 00pa3om, B CyIIIHOCTH, B cepe
Ou3Heca 4eIOBEK MOKa MO-HACTOSIIEMY JOBEPHUII KOMITBIOTEPY TOJBKO OJIHY (DYHKIIUIO —
CKJIaJbIBaTh U BBIYUTATh YKClIa. Bce ocTabHOE OH TO-TIPEe)KHEMY JCNIAaeT CaM, | JIJIaeT,
B OOJIBIITMHCTBE CITy4aeB, HE CIUIIKOM Ka4ECTBEHHO.

Pazymeercs, Mbl TOBOPMM TOJBKO 00 OOIIEH TEHJIEHIUHU, €CTh HEeMajo
KOHTPIPHUMEPOB pEeaTHM3allii IMO-HACTOSIMEeMY S(PPEKTUBHBIX CHUCTEM, ITOMOTAOIINX
ONTHUMHU3UPOBAThH T€ WJIM MHBIE MPOIECCHI, HO MOYTH BCE TAKHE CUCTEMbI UMEIOT y3KYIO
OTPACJICBYIO HAIMPaBJIECHHOCTh W COJAEPIKAT KECTKO 3alpOTrpaMMHUPOBAHHBIC aJITOPUTMBI

pPCIICHUA 3aaad. Takum 06p330M, CHUCTCMHOI'O BJIMAHHA Ha IIOJOXCHHEC JCJI OHHU

HC OKa3bIBAlOT.
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Yro e HYXKHO cAenaTh IS TOTO, YTOOBI
KOMITBIOTEP CTaJl TO-HACTOSIIIEMYy TOMOTraTh HaM B
pelIeHNN WHTEJUICKTYyaJIbHBIX OW3Hec-3a/1ad, CMOT
MO//ICP>KUBATh MIPUHATHE PEIICHUH B JTII0OBIX chepax?
HeoOxoammo BAOXHYTH B HETO «HCKPY pa3zyMmay, TO
eCTh HAy4YuTh €ro pemaTh 3aJadd CIocoOoM,
MOTOOHBIM JTydIIeMy W3 T€X, YTO MUCIOIB3YIOT JIFO/IH.
dakTUYECKH, I ATOTO HYXHO BOCIPOU3BECTH B
U(PPOBOM MPEACTABICHUN Te HH(POPMAIIMOHHBIC
CTPYKTYPBI

MOJIb3yEMCSI B MPOLIECCE MBINUICHUS: MOHATUHHBINA

H MIpoHcCChbl, KOTOPBIMM MblI CaMH

amnmapar, JIOTMYECKHE pacCykieHus. Torma Mbl
CMOXEM peaau3oBaTh M MPOLECChl 00pabOTKH ATUX
CTPYKTYp, TO €CTh HMHUTHUPOBATh Ha KOMIIBIOTEpE
OTHENbHbIE  (parMEeHTbl  HAlIMX  KOTHUTHUBHBIX
cniocobHocTeil. [locne 3Toro, noay4duB onpeaesieHHbIE
PEe3yIbTaThl, MBI CMOYKEM KPUTHYECKHU ITOCMOTPETH HA
CMOJICJIUPOBAHHBIE  CTPYKTYPbI

YIY4YIIUTh UX. B coueTaHnu ¢ HEAOCTYITHOU YEIIOBEKY

U TpPOUECChl, U

CITOCOOHOCTBIO BBIYUCIUTEIBHBIX MAIIMH K OBICTpON
00paboTKE OrpOMHBIX 00BEMOB MH(POpPMALIUU, TAKOU
noaxo/ o0emniaeT AaTh HEOBIBAJIO BBHICOKUNM YPOBEHB
Ka4yeCcTBa MOAACPKKH MPUHATHS PEIICHUI CO CTOPOHBI

MH(OPMAITMOHHBIX CUCTEM.

Bonpochkl 4ng pasMbilIeHNS

OnpaBaaHo M C 3TUYECKOoMn
TOYKN 3peHns cosgaHme
BbIUNCAUTENBHbBIX MALWWH U
a/IfOPUTMOB, CMOCOH6HbIX
BbIMOJ/IHATb MbIC/IUTENbHbIE
(dYHKUMM B NOSTHOM CMbICNE
cnoBa Jiy4ylwe, 4eM yenosek?
[JonycTMo N1 MCnonb3oBaThb
nHTepdencol HepBHas cucTtema
- KOMNbloTEp (YXXe co3haHHble
y4YyeHbIMUK) 418 AONONHEHUS
BO3MOXHOCTEN YesloBeYyecKoro
pasyMma? [JonycTtuMo sin
06beaANHATb YMbl HECKOSTIbKUX
Jitoaen B «ceTb» Anga 6onee
6bICTPOro U Ka4eCcTBEHHOIro
peleHusa 3agay?

ITO He (paHTacTMKa n He
npa3aHblM BONPOC —
HanpuMep, yyeHble
yHuBepcuTeTa [bioka A4aBHO
NPOBOAAT yCrewHble
3KCMepuMeHTbl B 3TOM

HanpaBieHuUN.

Mkl He cnyqai/’IHo IMPUBCIN UMCHHO JIOTHYCCKOC MBIINIJICHHUC B Ka4CCTBC IIpUMCPaA

KOTHHUTHUBHOI'O IIponccca, KOTOpBIﬁ MOXHO BOCIIPOHM3BCCTHU B BBIUHMCIIMTEIbHOM cpeac.

CyImiecTBYyIOT W JpyTH€ TMOJXOJbl, HauOoJiee TMOMYJSIPHBIM M3 KOTOPBIX SIBISCTCS

UCIIOJIb30BaHUE HEWpOCeTEe — TO €CTh MMUTAlMS MPOLIECCOB, MPOUCXOASIIUX MPH

B3aMMOJICHCTBUU HEHPOHOB B TOJIOBHOM MO3ry. [Ipw moMoOIIM Takoro pojia CpeacTB
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YCHEIIHO PEeIlalTCs 3aJlayd pacro3HaBaHUsl 00pa3oB, peud U T.J. MOXKHO «OO0Yy4YUTHY
HEHpOCeTH U JUIsl MPUMEHEHHUs B KauecTBE CPEACTBA MOJICPKKU MPUHATUS PEIICHUM.
OpnHako ¢ pocToM yucia (GpakTopoB, TPEOYEMBIX JIJISi OIICHKH CUTYAIlMH, CJIO0KHOCTH MX
CTPYKTYPBbI, CHOCOOOB BIIMSIHUSI HA CUTYaIMI0, BO3MOKHOCTH HEHpoceTel CTAHOBSITCS BCE
MeHee yOenuTelnbHBIMU: Ha oOyueHHe TpeOyeTcst OoJibllie BPEMEHH, MOJydyaeMble
pe3yabTaThl HOCST BEPOATHOCTHBIM XapakTep, HE OO0ECNeYMBalOT JIOTMYECKOU
JIOKa3yeMOCTH, JIETKO TEpSIOT BOCIPOU3BOAMMOCTb. BBIXOJ 3a mpenensl 3apaHee
OTPaHMYEHHOTO KpyTra CUTyalllil MPUBOJUT K HEBO3MOXKHOCTU MOJIYYUTH OT HEUPOCETH
pe3yJbTaT, MPUTOJHBINA IS MPAKTUYECKOrO0 MCMOJb30BaHMs. [loxokue HemocTaTKu
UMEIOT TEXHOJIOTUH MAIIMHHOTO oOydeHus. MMuTaims ke JOTHYeCKOrO MBIIIICHHS
CcBOOOJIHAa OT OOJIBIIMHCTBA 3TUX HEJAOCTAaTKOB, & KOPPEKLUsS JOTMYECKON CXEMbl IpPH
U3MEHEHUHU YCIOBUM TpeOyeT KyJa MEHBIIUX YCWIMHA, YeM MepeoO0yueHUue HEHpOCETH.
3aTo Mpu COCTaBJICHUM JOTHUECKUX MOJENIeH MPUHIUIUAIBHO BaKHBIM CTAHOBUTCS UX
KOPPEKTHOCTb, HEITPOTUBOPEUUBOCTb, PEIIEBAHTHOCTb, 3aBUCHIIAs OT YEJIOBEKA — aBTOpa
MOJIEIIH.

MO>XHO M TOCTPOUTH MPU MOMOIIU TOJBKO JIOTUYECKUX BBIYUCICHUN CHUCTEMY,
CIIOCOOHYIO MpPETEHJ0BaTh Ha 3BaHHME «HUCKYCCTBEHHOIO HHTEIUIeKTa»? Beap mpu
TIOMOIIA TPOCTHIX JIOTUYECKUX BHIBOJIOB M3 M3BECTHHIX (DAKTOB, Ka3aloch ObI, HEIb3s
HOJIyYUTh MPUHLIMIIHAIBHO HOBOM HHpopMmaiuun? Takoe yTBepkKIeHNUE HE BIIOJIHE BEPHO.
Bce pasButue uenoBeueCKON MBICIM MPOUCXOAWIO IMyTeM JAEAyKIUH, IOJIy4YeHUs
YMO3aKJIIOUEHU O HOBBIX ISl YeJlOBEeKa (DEHOMEHAaX MyTeM X YMNOJAOOJEHUs YyxkKe
U3BECTHBIM SIBJICHUSM. JIOMOJHMB MMMTALMIO CTPOrOro JIOTMYECKOIO MBIIUICHUS
WHCTPYMEHTAMH, TO3BOJIIOMIMMHU JeNaTh BBIBOJABI TAaKOTO POJA, MOXHO MOJYyYUTH
CaMOOOYUaINIyIOCd CHUCTEMY, CHOCOOHYIO K MPOU3BOJICTBY MPUHIIMITUAIBLHO HOBOM
uHdopmaruu. YToObI MpUITH K TAKOHM peaau3aiiy, HaJ0 CHavasa MOJyYUTh IETOCTHYIO
KapTUHY TOT0, KaK 3HAHUS IPEICTABIISIIOTCS B 3JIEKTPOHHOM BUJIE U 00pa0aThIBAIOTCS IPU

MOMOIIH YK€ CYIIECTBYIOIINX TEXHOJIOTHI — 3TOMY U TOCBSIILIEHO Hallle mocolue.
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OpnHa 13 TTIaBHBIX 0COOEHHOCTEH YeI0BEYeCKOT0 CO3HAHUS COCTOUT B TOM, YTO OHO
aeHnBo. Hamr Mo3r oTcekaeT Bce «JIHIIHEee», CBOJS Hallle MPeCTaBICHNUE O COOBITHSIX U
SBJIGHUSAX K TOBOJBHO MPOCTBHIM OTpeAesieHUusIM. Mbl BUJIUM TOJBKO YepHOE U Oemnoe, u
NPUHUMAaeM peIIeHUs, HMCKIIOYMB U3 PACCMOTPEHMS IOJAABISIONIEe OOJIBIINHCTBO
00BEKTUBHOM HH(POPMAIIH.

OTUM K€ I'pEXOM YEJIOBEK CTpaJaeT IMpH aHajau3e OWU3HEC-TIPOLIECCOB M CPE.
BMmecTo TOr0, 4T00BI BOCIIPHHUMAThH OM3HEC KaK CIOKHYIO CUCTEMY, HE MOJIAI0OUTIYIOCS
YHOPOILEHHUIO JANbIIE ONPEATEHHOTO Mpeaena 0e3 KpUTUYECKO MOTepu JOCTOBEPHOCTH
Pe3yIbTaTOB aHAINTUKH, YEJIOBEK CTAPACTCS CBECTU BCE KPUTEPUU OIICHKH U YIIPABIICHHS
K HECKOJIbKMM YHCIOBBIM TOKa3aTelasiM. TakuM o00pa3oM yJaaeTcss YIpOCTHUTH
MOJly4aeMyl0 MOJENIb, CHU3UTh 3aTpaThl Ha ee cosnanue. Ho mocTymarommm Tak He
CJIeTyeT YAUBIATHCA, KOT/1a X MPOTHO3bI HE ONPABBIBAIOTCS, a PEIICHUS, IPUHSITHIE Ha
OCHOBaHUU MOJICITUPOBAHMSI OKAa3bIBAIOTCSI HEBEPHBIMH.

['maBHBIM OpPUHLMI KA4YE€CTBEHHOM aAHAJIWTUKH, YIPABJIECHUS, OCHOBAHHOI'O

Ha 3HaHuAX, 3ByudT Tak: HE YIIPOLIATD Mozaens 6€3 HE0OXOIUMOCTH.

1.2. OHTOJIOTHMYECKOE MO/IeJTUPOBAHUE: 1eJIM U CPeACTBA

K coxaneHuro, pacnpoCTpaHEHHBIE CETOJHS KOMIIBIOTEPHBIE TEXHOJOTUU
He OJaronpUsATCTBYIOT peald3alMd 3TOro NpuHIUNa. Ecium B KadecTBe MHCTPyMEHTa
aHaM3a HaM JOCTyINeH Toibko EXcel wimm pensimoHHble 0a3bl NaHHBIX — OIMUCAHUE
Ou3Heca HEM30EKHO TMPUIETCS CBOJUTH K OrPAaHUYECHHOMY HAOOpYy UHMCIIOBBIX
nokazareneid. [loaTomy onHoil u3 Hambonee akTyanbHbIX MpoOiem paszsutus UT B
HACTOSIIIIMM MOMEHT SBJISIETCS IOBEICHUE O IIMPOKOM MPOMBIIUICHHON SKCILTyaTaluu
TaKUX TEXHOJIOTHH, KOTOPBIE ITO3BOJSIOT CTPOUTH JICUCTBUTEIBHO CJOXKHBIE M
KOMILJIEKCHBIE MOJIEJIH, U PEIIATh C UX MOMOIIbIO T€ ONTUMU3ALMOHHBIE, AaHATUTUYECKHE,
ONEpaTUBHBIC 3a/1ayy, MEpPe] KOTOPBIMU JPYTHE TEXHUYECKUE CPENCTBA OKA3bIBAKOTCS

OECCHJIbHBI.
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MHOFOO6CIH31’OHH/IM, HO HCCKONBKO Hoero  «cemanmuueckoil naymuHsly,

HEJOOIICHCHHBIM ~ Ha  CETOIHSAIIHUA  JICHB KOmMopas OONJCHA CMambv C1e0yIouum

HaIpaBJICHUEM PELICHHS 3TOM 3a7aud SBISETCS | WAcOM 6 PA3GUmul 6CeMUpHOLL cem,

npeonodcun Tum Bepuepc-Jlu, ooun u3z

UCTIOJIb30BaHNE TaK Ha3bIBAEMBIX
o asmopoe KorHuyenuuu u mexnoaocuil

CeMAHMUYECKUX MexHON02UL. Unen
HHmepHema. On cdumail, 4mo )3J1bl

aBTOMAaTU3WPOBAHHOMN 00paboTKH
cemu moeym npe 00CmasiAams
KOHHenTyaHHSHPOBaHHOFO SHaHHA MHd)Op,’l/laLﬂHO He MmoIbKo 6 euoe

HCOJAHOKPATHO BbBIABUT AJIUCH MBICIIUTCIIAMU mexcma Ui  KAPMUHOK, HO U 8

HaunHas co CpeTHNUX BEKOB, aKTyalIM3UPOBAIIUCE | (POpMAIu306anHom  npeocmasieru,

B HoBoE BpeMms, OTpaHUYEHHO MCIIONB30BATIMCh B | <0/10OPOC  NOSCOMUNE  (IcOPUAan

. . obpabamvleams cMbICA  UHDOpMAyUU.
Jydmue roabl COBCTCKOU IINIAHOBOW 5KOHOMMKH,

Tlossunace Obl BO3MOINCHOCNTb

HO a0 ,Z[eﬁCTBI/ITCJIBHO Q)YHKHI/IOHEU'IBHOTO
CB8A3b186aMb 80COUHO UHDOpMayuro 00

BOIIJIOIIICHU A A0pOCIn TOJIBKO cenyac. 0OHLX U mex  owe 06beKmax,

Ha cerogusmnuii ACHb CO31aHbI BCC npeoCcCmasiieHHyl0 Ha pPAa3HulX V31ax,

H€O6XOI[I/IMBIC KOMIIOHCHTHI MCTOAUKHU u UCNONL306aMb  HE  MEKCMOBbll,  d

TeXHOHOFI/Iﬁ, HCO6XOI[I/IMBIX TS paGOTBI C ao2udeckuli nouck. Bmecmo «ceankuy

He cucmemamusupoeannoco KOHmenma

OHTOJIOTMYCCKNMH MOJCIISIMU, KOTOPLBIC
Unmepnem  6v1  npespamuicsi 6
SBJISIIOTCSL TIPEIMETOM OOpaOOTKH € TOMOIIIBIO 3 )
2UAHMCKULL 27100aIbHbLLL epacg.
CEMAaHTHHCCKHIX TCXHOJIOTHH. Croso B nepsonauanvHom 6ude sma cmenas
«OHTOJIOTH:A» O03HA4YaCT COBOKYIIHOCTD 3HaHI/Ifl; uoes Aa615emcs, NO-8UOUMOMY),
TCPMHUH «CEMAHTHUYECCKUC TEXHOJIOTUN» yWOHWHOb?, xonm:  epemMi  noJlbKoO

MOIUYePKUBaeT TOT (BaKT, 4To OHM obecreunBator | /00meepaicoaen  neodxoounocms 6

co30anuU Yyeeo-mo n000OHO020.
paboty co cmwicniom wuHbopmanuu. Takum
Texnonocuu, CO30aHHblEe  ONd  ee
obpazom, mnepexon ¢ TpaauruoHHeix WT Ha
pealuzayuu, O4Y€Hb I’lleZO()LlﬂLle ons

CCMAaHTHYCCKUC TCXHOJIOTNN ABJIACTCA pewenus ()pyZle 3a0au.

Mepexo/IoM OT paboThl C dauHbiMU K pabOTE CO
3HanusAmu. PazHuiia MeXay dTUMH TBYMS TEPMHUHAMHU, KOTOPHIE 3/1€Ch MBI UCIOJIb3yEeM
UCKIIIOUUTETTFHO B TMPUMEHEHMH K COACPKAHUIO HH(POPMAIMOHHBIX CHUCTEM,
MOTYEPKUBACT OTIWYHE B CIIOCOOE HMCIOJb30BaHUS MH(POPMAIIUU: JJI BOCIPHUATHS H
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UCTIONIb30BaHUS OQHHbIX YETOBEKY HEOOXOAMMO BBITIOJIHATH HHTEPIPETAIUIO, BHISBIICHUE
WX CMBICJIa M €TO MEPEHOC Ha MHTEPECYIONIYIO YacTh PEAIbHOCTH (B T€X CIydasx, Korja
ATO JIeTIAeT MPOTPAMMHBIA AJITOPUTM — CUTYyAIUs MPUHITUITHATIFHO HE MEHSICTCS, TaK KaK
croco® MHTEpTpeTaIli JaHHBIX BCE PaBHO 3aJaH 4yenoBekoM). IIpencraBicHHbBIE Ke B
AJIEKTPOHHOM (DOpME 3HaAHUA MOTYT BOCIPHHIMATHCS HETIOCPEICTBEHHO, TaK KaK OHU yKe
BBIPQXEHBI TP MOMOIIM TOTO MOHSATHUIHHOTO ammapara, KOTOPBIM IMOJIb3YETCs YEIOBEK.
Kpome Toro, ¢ TakuMu 3HAHUSMH (OHTOJIOTHSIMH) MOTYT BBIIIOJHATHCS U TOJHOCTBHIO
aBTOMATHYECKHE OTEpalud — TOJyYCHHE JIOTUYECKHX BBIBOAOB. Pe3ymbTaTtoM 3TOTO

mponeccca CTaHyT HOBBIC 3HAHM.

AHaJIUTHKH Gartner Ha3bIBAJIN
CCMAaHTHYCCKUEC TCXHOJOTMM OJHHMM M3 HauoOoJee Bonpoc ans pa3mblwieHns
MHorooo6emaromux UT-tpenaos 2013 roma, onHako NpvBeanTe npumep, Koraa

OonTUMasnbHOM cTpaTerven ans
X  ONTUMHU3M  OKa3ajacsid  IPEKICBPEMCHHBIM.

. Bnagenbua npeanpuatmna
HOI‘ICMY? Bce no toii xe IMPUYIHUHC — YCJIOBCK JICHUB,
ABJIAETCHA HE yrnpaBJiIEHUE,

a CO3/laHh€ CEMaHTUYECKUX Mofenel Tpeldyer OCHOBAHHOE Ha 3HAHMUSIX,

CEpPbE3HBIX YMCTBEHHbIX Yycunui. Tem Ooublie a HanpoTuB - n3bexaHue
BBITOJ W IIPEUMYIIECTB II€pel KOHKYpPEHTAMU 0601 MHTENNEKTYaNbHO
LesTeNbHOCTY.

noJiydaT Te€, KTO TMPEANPUMET OTH YCWIHS, U
TpaHC(HOPMHUPYET X B pealbHbI OU3HEC-pE3yIbTaT.

Takum o6pa3om, 3aa4eil OHTOJIOTUYECKOTO MOJICIUPOBAHUS SIBIISIETCS CO3/IaHUE
dhopMaTu30BaHHBIX JIEKTPOHHBIX Mojeneil 3HaHui. llenu npuMmeHeHus TUX Mojenei
Jexar B cepe Ou3Heca, U MOTYT BKJIFOYATh:

- BrImonHeHNME WMHUTAIIMOHHOTO MOJICTUPOBAHMS TPOIECCOB C IIENBI0 HX
ONITHMU3AIINH;

- breicTpoe monydeHHE JOTMYECKHMX BBIBOJOB Ha OCHOBAaHUU OOJBIIOTO
KOJIMYEeCTBA MH(POPMAIINH, C LIEITBIO MTOJICPKKH MPUHATHS PEIICHUMH;

- OOecrieueHue MOCTYMHOCTU IS BOCHPHATHS TMOJb30BaTeNiel OOJBIIHIX
00BEMOB CIIO)KHO CTPYKTYpUPOBaHHOW HH(pOpMaIMK, OOMEH 3HAHUSMU
MEXTy JIFOJIbMH;
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- Pemienue psima TeXHHMUECKUX 3aj7ad, MPEXAE BCEro B 00JACTH MHTErpaluu
MH(POPMALIMOHHBIX CUCTEM.

Heo0xoaumo 3aMeTuTh, 4TO NPHUHATHE PELIEHUN — 3TO BOJIEBOM akT CyOBEKTa,
HAlpsIMyl0  3aBHUCSIIUA OT ero wuHTepecoB. HMeHHO TmoO3TOMY, TOBOps 00
UHPOPMAIIMOHHON CHCTEME, MBI PACCMAaTPUBAEM TOJBKO HOO00EPHCKY TPUHITHS
pelIieHunii, KoTopasi 3aKJII04aeTcsl B HAaWIy4llleM 0OecliedeHUH YeoBeKka HHPopMaluei,
TpeOyeMoH JIJIsl UX OCO3HAHHOTO NMPUHATHUS, a TAKXKE NIPEICKa3aHUU TIOCIEACTBUN TeX UITN
WHBIX BapUAHTOB PEIICHUS JJIsl TOTO, YTOOBI YEIOBEK MOT OLIEHUTh UX MPUEMIIEMOCTh
C YY4€TOM IIEHHOCTHBIX YCTaHOBOK.

['oBopst 00 onTUMHM3aLUU, JOCTUKEHUU ONTUMAIBHOTO pEe3yJibTaTa Mbl BCErja
UMEEM B BHUIY, YTO 3TOT pE3yJbTaT SBISAETCA TAKOBBIM TOJBKO C TOYKU 3pPEHHUS
ONpeAeNIeHHOro CcyOBbeKTa, KOTOpbIM COBHAJaeT s HAac C BIAJCJIbLEM WU
M0JIb30BATENIEM HMH(POPMALMOHHON cHcTeMbl. MoryT OBITh peaM30BaHbl CPEICTBa
OaaHCHUpPOBAaHUS MHTEPECOB Pa3HBIX CYOBEKTOB, HO TOJBKO B TOM CIydyae, €CIH 3TOT
OaslaHC cam 1o ceOe OTBEYAET MHTEpECaM BilaJieNblia cucTeMbl. UMEHHO 110 3TOi TpUYKrHe
MbI B OCHOBHOM OyJIeM paccMaTpHBaTh MPUMEPHI U CUTyalluu U3 OM3HEC-KOHTEKCTA, I1e
UHTEPECHl CyOBEKTOB NPEIEIbHO MOHATHBI U OOLIETPUHSTHI.

[lo nHamemy MHEHHIO, HM OJHAa HWHQPOPMAIMOHHAs CHCTEMa HE JOJDKHA
IIPETEH0BATh HAa 3aMEIICHNE BOJIEBBIX aKTOB JIOAEH WM FPyII — TaKUX, KaK MPUHATHE
MOJINTUYECKUX  PEIICHUW, BbIOOP JUYHOM  CyabObl, (QOpMyIHpOBaHHE WM

MomyJapu3annio ICHHOCTHBIX YCTAHOBOK.

1.3.  OmnToJIOTHYECKHEe MOeN: MYTh K pe3yJabTaTy

Co3maHne U MCMOJIb30BAHUE OHTOJIOTUUECKUX MOJAEIEH — MEXKIUCIUIIITNHAPHBIN
BHUJI JICSITEIBHOCTH, KOTOPBIM TpeOyeT OmnpeaeiaecHHON IpyAUIu B MH(OOPMAIIMOHHBIX
TEXHOJIOTHSAX, MaTeMaThke U JIoruke, Guiocodhruu, MOACIUPYEMBIX MPEAMETHBIX
obnactsax. s MOCTHKEHHS Ka4eCTBEHHOTO pe3yJibTaTa CO3JaHUs M MCIOJIb30BAHMUS
MojiesIeld He0OXOAMMO MPOSIBUTH MUPOTY U JIOTUIHOCTH MBINICHUS HAa BCEX dTanax — OT
MOCTAHOBKU IIeJied W TMPOEKTUPOBAHUS pelieHus, a0 (QopMaiu3alud 3HAHUS U

13



© Cepreii ['opmkos, OO0 «Tpunu/lata», 2014-2018
WHTEPIIPETALNH MTOJYUYECHHBIX PE3yJIbTaTOB. B CBS3M ¢ 3TUM OCHOBHOM 3aJa4yeil HaILEro
nocoOust ABIIeTCST (OPMUPOBAHUE y UMTATENS KaK MOXKHO Oojiee MHMPOKON KapTUHBI
MIPUMEHEHUSI OHTOJOTHYECKOTO MOJICIIMPOBaHus. KOPPEKTHO MOCTPOEHHAss MOJIENIb HE
IPUHECET MOJIb3bl 0€3 aJIeKBAaTHOM MPOrpaMMHON peain3alluu; HU OJIHa Oe3ymnpeyHo
crpoekTupoBanHas U T-cuctema He PUHECET TOJIB3bI 0€3 YETKOTO MOHUMAHUS TIeJICH U
croco0a MPUMEHEHHUs MOJyYaeMbIX pe3yJbTaToB. Takum o0pa3oM, Mbl PEKOMEHIYEeM
YUTATENI0 TO3UIMOHUPOBATh CeO0s TMPU UTEHUU TMOocoOMs HE Kak aHaJIWTHKa,
MPOrPAMMHKCTa WM MEHEKEPA, a KaK 4YEJIOBEKA, IMOJHOCTbIO OTBETCTBEHHOIO 3a
CO3/IaHHE KAYECTBEHHOIO0 METOAMYECKOIO0 M TEXHHUYECKOTO PELICHUS OMPEHCIICHHBIX
npooseMm.

CrpykTypa mocobusi oTBedaeT 3Tou 3amade. OHO COCTOUT U3 JBYX «KPYTOB»
MOHUMAaHUS: B TJIaBax 1-5 maercs oOiiee nmpeicTaBieHrne 00 UCIOJIb3yEeMbIX METOIUKAX U
TEXHOJIOTUSX, & HAUMHAS C IIECTOM TJIaBbl MPOUCXOAUT MOTPYKEHUE B UX aeTtanu. [lpu
TOM OCHOBHOM 00beM (DAKTHYECKUX 3HAHUM BCE paBHO OCTAETCS 3a MpeJieIaMu oCoOus
— MOJIyYUTh €0 MOYKHO CaMOCTOSITEJIbHO NPH IMOMOIIM JOCTYIHBIX B HMHTEpHeTe
MarepuanoB. Hameln 3agaueit aBisieTcsi CKOpee paccka3 O TOM, YTO UMEHHO, KaK W ISt
4Yero UCKaTh, HEXKENH nepeada 00IbIIoro oobeMa (HakTHIECKUX 3HAHUH.

N, xoHeUHO e, BaXXKHEMIIEH 3aJayeid SIBIACTCA MOMJIEPKKA KPUTHUUECKOTO,
JIOTUYECKOTO MBIIUICHUS, «YACTOr0» B3IJIsSI1a HA MUP, KAK MOYKHO MEHBIIIE UCKaKEHHOTO
MPUBBIYHBIMU KOHIENIUAMU C YKE PEATU30BAHHBIM TOTEHIIUATIOM, BPOJE PEIISIIIMOHHOM
MOJICIM JAHHBIX WX OOJIBIIMHCTBA HOTALMM MOJEIUPOBAHUS OU3ZHEC-apXUTEKTYP U
IIPOLIECCOB. YMEHUE HA ONPEACIEHHBIX ITAlaX OTCTPAHUTHCS OT TEXHUUYECKUX CPEIICTB
pellieHusl 3aauyd, CKOHIEHTPUPOBABIINCH HAa KOHIENTYAJIbHBIX BOMNpPOCAX, a 3aTEM
BEpHYTbCSI K HUM U H(OPEKTUBHO BOIUIOTUTH CHOPMYJIHUPOBAHHBIC KOHIICMIIUH,
KPUTHYECKHU BAXKHO ISl yCIieXa MOJICIIMPOBAHMSL.

[ToxemaeM yuTarento yaauyu Ha 3TOM Iy TH.
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2. 3HAKOMCTBO C OHTOJIOTHYE€CKHM MOACJIUPOBAHUEM

2.1. Kak MbI nepesaemM U BOCHPUHUMAaeM HH(OPMAIUIO

Hepez[ TCM, KaK HAa4aTb PACCKa3 O CCMAaHTHYCCKUX TCXHOJIOTHUAX, H€O6XOI[I/IMO JdaThb

OopCACIICHUA OCHOBHBIX TCPMHWHOB, KOTOPBIC MBI 6YI[€M HCIIOJIb30BATh.

KitoueBbIiM 7151 HallIero paccka3a TEPMUHOM SIBIISIETCS] UHGDOpMayusl.
Hnghopmayus — 310 cBeieHUs 0 4eM-I100, UMEIOIINE OIpeieJieHHOe (pru3nuecKoe
npezcrapienne’. OU3NUECKOE MPEICTABIEHHE — 3TO CIOCOO XpaHeHHs MHPOPMALMU Ha
ONpEEICHHOM HOCHUTENE: OHA MOKET OBbITh 3allicaHa Ha OyMare, XpaHUThCS B KJIETKaX
YyesnoBeueckoro Mo3ra win B namsata 9BM. CpenctBamMu (pU3nyYecKoro npeacTaBiICHUs
UH(GOpPMaIUU SBJISIOTCS ONpEAeIeHHbIE MOCIEA0BATEILHOCTH O0BEKTOB UJIM CUTHAJIOB.
Habop Takux 0OBEKTOB UM CUTHAJIOB 00pasyeT ungpopmayuonroe coobujenue
[IpakTnueckass 1EHHOCTh HH(OpPMALUU OOECIEUNMBAETCS BO3MOMXHOCTBIO €€
nepenayu. B mpouecce 00paboTku MHGOPMAIUU YYaCTBYIOT:
- HWctouHuk — OOBEKT WIH CYOBEKT, CO3Jaronmi HHOOPMAIMOHHOE
cooO11eHue;
- Hocurens — pusnueckas cpena, Xpassinas u/uiyv nepeHocsuas Coo0IIeHUE;
- IIpueMHUK — 0OBEKT WM CYyOBEKT, BOCPUHUMAIOIIHI COOOIIICHNE.
Jlns Toro, 4ToOBI HHPOPMAITMOHHOE COOOIIIEHHE 00PENIO MPAKTHICCKYIO IIEHHOCTh
(npacmamuxy), NICTOYHUKY ¥ IPUEMHUKY HY)KHO COTJIACOBATh MEXKTy COOOI:
- ®usnueckyo GhopMmy IpecTaBieHus HHPOpMaIUK;

- TlpaBuna popMUpOBaHUS BHYTPEHHEH CTPYKTYPBI COOOIICHUS (CUHMAKCUC);

! O6menpunsaTOTO ONMpEEneHNs HHGOPMAIIHH He CYIIECTBYET; B PA3HBIX ITPEIMETHBIX 00IACTIX
TEPMUH «MHQOpPMALUS» MOXKET HECTH pa3Hyl MpeIMeTHylo Harpy3ky. [IpuBeneHHOe Hamu
orpeiesnieHue OJIM3KO MO CMBICTY K TOMY, YTO J1aeT cioBapb OkeroBa. Mbl 3/1eCh paccMaTpuBaeM 3TOT U

JpyTrHe TEPMHUHBI TOJIBKO B TOM Y3KOM 3HAUE€HUHU, KOTOPOE HEOOXOAMMO IS HAIIETo pacckasa.
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- CrocoObI BEIPaKEHHUS CMBICIIA COOOICHUS (CeMAHMUKY).

B kmaccuyeckoil Teopun MHGOpMALMK €€ KOJIUYECTBO OMPENENIeTCs Kak Mepa
yCTpaHEHHS] HEOMPEEIIEHHOCTH OTHOCUTENhHO 4ero-nnbo. He BaaBasick B moapoOHOe
PaccMOTpEHHE ATOTO BoIpoca, OyjaeM UMETh B BUAY, 4TO 00beM HH(OpMAIMK CBS3aH C
KOJIMYECTBOM JIMITh KOCBEHHBIM 00pa3oM: OO0JbIION 00bEM HE O3HAYaeT HaJTUIHs

0O0JIBIIIOr0 KOJIMYESCTBA I/IH(bOpMaHI/II/I.

[TonsiTrie «cmbicn cOOOIIEHUA» 00pETaeT 3HAYCHHE TOJIBKO OTHOCUTENIBHO KUBOTO
CylIllecTBa, KOTOpoe (POPMHUPYET WIIK BOCIIPUHUMAET UH(POpMamoHHOE coobiienue. s
3JIEKTPOHHO-BBIYUCIUTEIBHBIX MAITUH COOOIICHUS HUKAKOTO «CMbICIIa» HE HECYT, TaXKe
€CJIM HaM Ka)XETCsl, UTO KOMIBIOTEP OCYIIECTBISET «CO3HATENbHbIe» NehcTBUsA. OHAKO
KOMITBIOTEPHI MOTYT ITOMOUYb >KHMBBIM CYIIECTBAM — JIIOJSIM — B 00pabOTKE U BOCIIPUATUI
cMbIcia uH(OpMalMK, B TOM YHUCIE€ B TMOJYYEHUU JIOTUYECKUX BBIBOJOB, TO €CTh
MPOYIIUPOBAHUM OAHOU HUH(DOPMAITUU U3 IPYTOM.

Nudopmanus, umeromas cMbICH, oOpasyer

KHUBOT' TBa. -
3HAHRUA Oro CymecCTBa 3HaHUs 9TO Ta Bonpochl AN pa3MblLLAeHUs

MPaKTUYECKU TMoJie3Hass UHPOpMAIUs, KOTOPYIO MBI YKMBOTHbIE TOXE YMEIOT

MOKEM HCHOJIL30BaTh B CBOEH JE€ATCIBbHOCTH. nosly4aTb 3HaHUA U

noJsib3oBaTbCa MMU. ECTb nun
3aMeTI/IM, 94TO Mbl HE€ TOBOPHM 00 HCTHHHOCTH

. MPUHUMNMANbHOE OT/IMYNE
(peneBaHTHOCTH), 158105 MOJIHOTE 3HAHUU:

MeXAy TeM, KaK Mosy4yatoT u
B MIPUHIIMIE, JIOObIE 3HAHUS BCETJa HE TMOJIHBI U MCAONB3YIOT 3HaHNS

COBCPIICHBI. Ho JIA HUX 06J'IaI[aTeJ'I$I OHU HUMCHOT >XMUBOTHbIE N COBPEMEHHbIE

HEIMOCPEACTBEHHBIN CMBICII U 3HAYEHUE. MH(OPMALIMOHHbIE CUCTEMbI?

Kakaqa rpaHuua ToHbLle -
MeXay 4YesIOBEKOM U

Nudopmarus mnoctynmaeT B Hall MO3T OT
XXMBOTHbIM, UM XUBbIM

opraHoB  4yyBcTB. Ilpm  3TOM  mpoHMCXOAUT CYLLIECTBOM 1 KOMMABIOTEPOM?
MHOTOCTYNIEHYATBId  MPOLECC  UuUHmepnpemayuu,
B PE3yJIbTATE KOTOPOIO MO3T BBIpAKAET
NOCTYIHUBIIYI0 MH(OOPMAIMIO TIPU MOMOIIM COBOKYIMHOCTH NOHAMUL, A KOHYENMOs.
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[TonsiTHsT TIPEACTaBISAIOT COOOM OTHOCHUTENBHO YCTOWYUBBIE CTPYKTYpPhl MBIIIJICHHUS,
UCITIOJIb3yeMbIC JJIsI OOBETUHECHUS POJICTBCHHBIX SIBJICHHUH, MPUAAHUS UM T€X WM WHBIX
CBOMCTB, BBIPQXKEHUS 3aKOHOMEPHOCTEH, TTOTYUEHUS JIOTHUECKUX BBIBOJIOB HA UX OCHOBE.
[ToHSTHS MOTYT XapaKTEpPHU30BaThCS OOJIBIITNM WM MEHBIIIMM YPOBHEM aOCTPAKTHOCTH
(To ecTh CIIOKHOCTH CBSI3U TIOHATHSA C OOBEKTaAMH WJIM SBJICHUSMHU pPEajbHOTO MHUpA),
IMOIIMOHAIEHON WJIM IEHHOCTHOW OIIEHKHW W T.h. I Hac BaKHO TO, YTO B TpoOIlecce
UHTEpIIpeTaluid WHPOpPMAIMK, B XOJAe pabOThl BTOPOH CHUTHAJIBHOW CHCTEMBI
(B GU3HOTOTHYECKOM TOHUMAHUHU), MO3T KOHCTPYHPYET MHOTOCJIOWHYIO CTPYKTYpY,
KOTOpas Mpe/ICTaBlgeT co00i HabOp MOHATUM M CBsI3ed MEXIy HUMH. DTa CTPYKTypa
HEoOXoaMMa T PEYCBOM JEATEIHHOCTH — (OPMYJIUPOBAHHMS W BOCHPHSITHS
BBICKA3bIBaHUM, JUIsI JIOTMYECKOTO MBIINIJICHUS, HO MOXET CYIIEeCTBOBAaTh |
0e30THOCUTENHHO Hee. IMEHHO Takue CTPYKTYPhl M COCTABIISIIOT 3HAHUs YelIOBEKa, Ha
OCHOBE KOTOPBIX OH OCYIIECTBIISIET CBOIO JIEATEIBHOCTH. JIt0au MOryT 0OMEHMBATHCS
3HAHUSIMU TPU TIOMOIIM MHOKECTBA CPEICTB — OT YCTHOM peyYd JI0 DICKTPOHHBIX
cooOreHuit. /{71 BBITIOJTHEHHSI TIOCTABIICHHBIX HAMH II€JIeH HE0OX0IUMMO JOOUTHCS TOTO,
9TOOBI HMH(OPMAIMOHHBIE CHCTEMBI MOTJIM OTEPHPOBATH 3HAHUSAMH, a HE TOJBKO

MCXaHHUYCCKH XPAHUTDH U IICPCAABATh HUX.

2.2. TIpuHUMIOBI TOCTPOEHHMS KOHUENTYAJbHBIX H HH(OPMANMOHHBIX

Mojaesen

B oatoM pasgene u ganmee Mbl  COCPEAOTOUMMCS Ha MPOILECCE CO3/aHus
OoHTOJOrMyeckux mojeneil. Ilom oHTonOrmyeckoil Mozenpo OylneM NOHMMATh
KOHLENTyaIU3UPOBAHHOE TMPEJCTaBIECHUEe HMHPOPMALMM O Kakol-lmbo o0nactu
pEaNIbHOCTH, TPEICTABICHHOE B JJIEKTPOHHOM BHie. TakuMm oOpa3oMm, Mbl Oyaem
OJTHOBPEMEHHO pPacCMaTPUBAThH MPOIIECCHI MOCTPOCHUSI MBICIEHHOW (KOHIICTITYaJIbHOM )
MOJIEJIM, U €€ BOIUIOIIEHUS B D3JEKTPOHHOU (opMe B COOTBETCTBHUM C METOAMKON
OHTOJIOTMYECKOTO  MojenupoBaHusi. CIOBOM  «KOHLENTYaJbHBIH» MBI  XOTHM
MOTYEPKHYTH TOT (aKT, 9TO MOJIENb CTPOUTCS TPU MTOMOIIH MOHSATHITHOTO anmapara.
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[Ipocnenum mpouecc dopmupoBanus mojenaud Ha npumepe. Ilycth uenoBek

CMOTPHT Ha CJIEAYIOLIYIO0 KApTUHKY:

Puc. 1. [Ipumep nHpopMaImOHHOTO COOOIICHUS

IlepBbIM €710M YEIOBEK BBIAEHSET OCHOBHBIE
00BEKTHI, MPE/ICTABIICHHBIC HA U300PAKEHUHU, U 1a€T
ONPE/ICIICHUST KaXKJIOMY M3 HHUX: YeJIOBEK, coOaka,
YeJoBeK.  JTOT  MpPOLEcC  MOXKHO  Ha3BaTh
KoHyenmyanuzayuet: s KaXA0oro OObEKTa MbI
nogoOpanu  KoHuUeNnT  (TOHSATHE),  KOTOPBIH
COOTBETCTBYET €My B Halllel KapTUHE Mupa. Takum
00pa3oM, Mbl YCTAHOBHJIM COOTBETCTBUE MEKIY YK€
UMEBIIMMCSIT Y  HAc  TMOHATHEM  (3HAKOM),
¥ MBICJICHHBIM 00pa3oM KOHKPETHOTO TIpeIMeTa
(03HAYaE€MbIM), BOHUKIIIUM Y HAC MPU BOCIPUSITUU
n3o0paxkenus. [Ipu 3TOM MBI UCHOJIB30BAIM HAIIIE

BHYTPCHHEC «OIMPCACICHHUC) OTOT'O ITOHATHA — HCKYTO

UJCI0, CKpBIBAIOIIYIOCS 3a HUM. Takue wuaeu
Ha3bIBAIOTCS HMHTEHCHOHanaMu. CBs3bp  MEXAY
PEIMETOM, ero MBICJICHHBIM o0Opa3zom,

WHTEHCUOHAJIOM Y  CHMBOJIOB TIOKa3aHa Ha
CJIeIIOILEM PUCYHKE.

18

300102 Kowpao  Jlopeny  onucan

cnedyrowull dKCnepumMenm, Cmaguiut
KAACCUYECKUM. eClu HAO0 OOMAWHUMU
nmuyamu, — NpocyIUSAUUMUCA — NO

0gopy,  nepemewjamv  Hd

wHype
panepHblil cunysm scmpeba — y HUX
HAYUHAemcs NaHUKA u3-3a ONACHOCMU.
Ecnu mom dce cunysm nepemewujams
X6ocmom  enepeod, MO NAHUKU He
BO3HUKAEM — O0O0HO U3 YCIO8UL, NO
KOMOpomy nmuya onpeoensem
onacHocmv, He 6vinoaHsemcs. TouHo
makum e  obpasom  pabomaem
Yyenoseueckoe 80Cnpusmue, HayeleHHoe
Ha BblABNIEHUE 3HAKOMbIX NAMMEPHOS 8
npoucxodawem.  Ilo0  kommponem

CO3HAHUA eocnpusimue npomekaem

JIUWD 8 PEOKUX CAYUasIX.
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«3ITO

«HazoBy Mx

lMpegnpuatnes «lNpegnpuatnan

«CylecTayoT

TaKHE HOMIMEKCHI, Crmson
Ha KOTOpBIX YTO-TO (nonaTue,
MbicneHHbIN MpOM3B0LATS TEPMMH)

obpas WMHTeHCHOHan (naes)

JKCTEHCHMOHAN

Puc. 2. MHTeHCHOHAI, CUMBOJI, SKCTEHCHOHAJ U MBICIICHHBIN 00pa3

Wrak, npu MOAEIMPOBAHUHN BAXXHO YETKO pa3inyaTh.

- 00BEKT WM SIBJIEHHE PEabHOI'0 MHUPA,

- ero oOpa3 B HallleM CO3HAHUH,

- MOHsATHE (CHUMBOJI, 3HAK), KOTOPOE MbI UCIIOJIB3YEM ISl 0003HAYEHHUS STOTO

o0Opa3a,

- UJEI0, WM UHTEHCHUOHAJI, COOTBETCTBYIOIIYIO MOHSTHUIO.
[ToHsTHST  UCHONB3YIOTCS  JJIi  TPYINIHUPOBKH  CYIIHOCTEH, OJHOPOJHBIX
B OMPEJCJICHHOM OTHOIIEHWU, HampuMep — OO0JaJalluX HEKOTOPhIM HabOpoM
npu3HakoB. Tak, cobaka JJisi HaC — YeTBEPOHOI0€ KUBOTHOE, UMEIOIIIEE OIPeICICHHYIO
dbopMy U TIPOMOPLUU TeJIa, MOPJbI, YilIed U T.1. TakuM oOpa3oM, MOXKHO CKa3aTh, YTO
KOHIIENT «C00aKa» COOTBETCTBYET Kaaccy 0OBEKTOB peaibHOTO MUpa. [IpuHaAIeKHOCTD
KOHKPETHOTO O0BEKTa K KJIacCy IIO3BOJSIET HAM aBTOMATHYECKH HAACIUTh OOBEKT
HEKOTOPBIMHU CBONCTBAMH, KOTOPBIE MOTYT SIBHO HE COJIEP)KAThCS B UHTEPIPETUPYEMOM

COOOIIIEHUH: TaK, MbI 3HaeM, YTO CoO0aKa MOXKET YKYyCHUTh, OeTaeT ObICTpee YeIoBeKa U T.]1.
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Takum o00pa3om, B TIpolLleCCE€ BOCIPHUATUS CHUTYyallMd 4YEJIOBEK HCIIOJNb3YeT YKe
UMEIOIIHECS Y HETO 3HAHUS JUIsl TOTO, YTOOBI BIIMCATHh CMBICT HOBOTO HH(POPMAITMOHHOTO
cooO1ieHusi B OOIIyI0 CTPYKTYypy HMMeromuxcs 3HaHui. brnarogaps stomy, cooOuieHue
oOperaeT CyOBEKTHBHBINM (MPOIICIIINNA CKBO3b MPHU3MY JIMYHOTO OIbITa) CMBICI,
u oOpasyeT HOBBIE (pakTOoTpadruecKkue 3HAHUS CyObEKTa.

Bepuemcst k mponeccy BocnpusTHs. BoinenuB U kinaccupUIUpPOBaB OOBEKTHI,
YeJIOBEK OIICHUBAET OTHOILIEHHUS, B KOTOPHIX OHM HaxoasTcs. O4eBUIHO, U4TO cobaka
CTOPOXKUT 4eJIOBEeKa, M300paKEHHOTO Ha HAllleM PHUCYHKE CJeBa: €CIU OH MOIMpoOyeT
cOexarb, codaka ero 3ajep>xut. Ha ocHoBaHMM BHEIIHETO BUAA COOAKH MbI OTHECIH €€ K
KJIACCy CITy’KeOHBIX cO0aK, KOTOphIE, KaK HAM U3BECTHO, CIOCOOHBI HAa TaKUE JCHCTBHS.
YenoBek clieBa Ka)KETCS HaM IMOXOXKUM Ha MOJ03PEBaEMOT0 B MPECTYIUICHHH, a 1032
co0aKu 1 epKalivii ee Ha MOBOJKE KMHOJIOT MOJKPEIUISIOT CeTaHHbINi BbIBO. Ha sTom
mare Mbl Mepenum K 0oJiee BBICOKOMY YPOBHIO KOHIICTITyaJIM3aIldU: OT MPEAMETHBIX
MOHATUHN (4YeJoBEeK, cobaka) Mbl Mepenuin K (yHKIHOHAIBHBIM (ciy:keOHas cobaka,
nojo3peBaemMblii). Pa3BuBas paccyxiaeHue, Mbl THepeijieM K eiie 0o0Jiee CIO0KHBIM
MOHATHSAM, TIOJPa3yMEBAIOIMM 0oJiee BBICOKHH YPOBEHBH aOCTpakiuu (TO €CTh
CIIOKHOCTH CBsI3€ll C OOBEKTaMH M COOBITHSIMH pPEAJTbHOIO MHpa), TaKUM Kak
«TPECTYITHUKY, «3aKOHY, «HaKa3aHUE».

OCOOEHHOCTD Y€JIOBEUECKOTO MBIIIJICHHUS COCTOUT B

Bon 9 MbILLIEHUSA
TOM, 4YTO, HCIOJIb3Ysl MOJI00HBIE IMOHATHUS, MBI onpoc An: pas JI€

Kak Bbl AyMaeTe, 4TO

BEIIa€M Ha OOBEKTHI U SBJICHUS ONpPCACIICHHLIC
ABNAETCA UENIbKO WWKOJIbHOIO

SAPJBIKA, TEPSEM HEMPEAB3ATOCTh M CIIOCOOHOCTH 06pa30BanMs — 06yUeHMe

OOCHMWBATL BOCIIPHHUMACMYIO KAapTHHY B ILCJIOM. yesnioBeKa CaMoCToATENbHOMY

OTO MOXKET II0Ka3aThCs IeYaIbHBIM, HO Takas MbILWIEHWNIO, NN

dbopMUpoBaHUE NaTTEPHOB,
OCOOCHHOCTh  SIBJISIETCS  OJHUM U3  IPHUEMOB

KoTopble obecneyar ero

aJanTanvy K OKPYXKalIIeH cpemae — 0e3 13Toro
HOpMasbHoe

YeJIOBEK TMPOCTO YTOHYJH OBl B OECKOHEYHOM (bYHKLMOHNPOBaHME B
OCO3HAaHHUU MHOKECTBA BOCTIPUHUMAEMbBIX 00pa30B. obLecTBe B ONpeaesieHHbIX

pamkax?
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Bess  BocmpuHuMaemass uwHQpOpMAIMS  MPOXOJUT TaKKe CKBO3b MPH3MY
OMOIIMOHAILHON  cepbl  YeloBeKa, Ha  COCTOSIHUE KOTOPOW  BIHUSIOT  Kak
dbu3nonornyeckne, Tak M MCUXUYecKue (akTopbl. B pesynapTaTe MBICICHHAs MOJETb,
CJIOXKMBIIASICS y CIy4YaitHOTO HaOII0gaTeNsl MPYU BOCTIPUSTHH CIIEHBI, N300pakeHHOH Ha

puc. 1, MOXKET MOITYYUTHCS IPUMEPHO TAKOM:

Puc. 3. Pe3ynbrar unrepnperanui UHGOPMAIIMOHHOTO COOOIICHUS

OueBHIHO, OJIHAKO, YTO HA MPUBEAECHHOM Ha puc. | M300paKEHWHM HUKAKUX
CBEJICHUU 0 «ITPECTYITHUKAX
U «I0JI03PEBAEMBIX» HE coaepxkurcs. IIpocto B 30ect HysHcHO umems 6 8UAY, YMO CIOBO

Hpouecce I/IHTepHpeTaLII/II/I CO):[Cp)KaHI/IH «102UYeCKUILY He o3Havaem

) «npasunvhslily. 11 aeuida, no Komopvim
M300paKEeHUS MBI 3aJ1€MCTBOBAIN yxKe P P P

o o uejloeex cmpoum Gbl(ﬁ"Oabl, moezym Ob1mob
CyII€CTBOBABIINEC B HAIICU T'OJJOBC IMOHATHHUHBIC
HEKOPPEKMHbIMU KAK C ¢0pﬂ/la.7bHOLl

CTPYKTYpPbl M TIpaBWia MOJYYEHUS JIOTMYECKUX
MOYKU 3PEeHU, MAK U o cyuecme).

BBIBOJIOB, NPHUMEHUB WX I  ONUCAHUS
Ha0JII0/1aeMOM CUTYaIINH.

B pe3ynbrate Mbl OCTPOUIIN MbICIEHHYIO MOOeb ITOU cuTyanuu. Moaeab — 3To
UH(OPMAITMOHHOE TIPE/ICTABIIEHNE KaKOW-THOO COBOKYMHOCTH OOBEKTOB U SIBICHHM

peaIbHOr0 MUPA, XapaKTEPHU3yIOLIEEeCs:

21



© Cepreii ['opmkos, OO0 «Tpunu/lata», 2014-2018

VYrpoienneM — B MOJIEH MIpeAcTaBieHa nHdopmalus He 000 BCex uepTax
paccMaTpuBaeMoro (parMeHTa peasbHOCTH, a TOJBKO O TEX, KOTOpPbHIE
CYILIECTBEHHBI C IPArMaTUYECKON TOUKH 3PEHUSI KOHKPETHOTO CyOBEKTA.
KoHuentyann3upoBaHHOCTbIO — KaXKIbIi OOBEKT, SIBJICHHE, CBOMCTBO
BBIPa)KEHBI TP MIOMOIIM MMOHATHIA PA3HOIO YPOBHS a0CTPAKTHOCTH.
B3auMOCBS3aHHOCTBIO — BCE DJIEMEHTHI MOJIETIN CBS3aHbI MEXKIY COOOM.
Hannunem orudeckux mpaBuil B3aUMOJICHCTBUS 3JIEMEHTOB.
[IpOorHOCTUYECKUM NOTEHIMAIOM — MBI MOYKEM BBIIOJHUTH MBICICHHBIN
AKCIIEPUMEHT, BHECS B MOJICJIb TE€ U UHBIE TAPAMETPhI WIIH COOBITHS, U MIPU
MTOMOIIM YKa3aHHBIX BBIIIE JJOTMYECKUX MPABUII CAENIATh BBIBOJ O TOM, YTO
MIPOU30MIET B TOM WJIM UHOM cllydae (Halpumep, €CIU YEJI0BEK NOMbITAETCS

cOexaTb — KUHOJIOT CIIYCTUT CO0aKy, U cOOaKa 3aJIep>KUT MOJ03PEBAEMOT0).

[IporHocTueckuii MOTEHUHMAN M OOECIEeYMBAET NParMaTtuky (MPaKTUYECKUN

CMBICJI) CO3a4aHus MOJICIIN. O,Z[HaKO OYCBHUAHO, YTO CTCIICHb JOCTOBCPHOCTH BBIBOIOB,

KOTOPBIC MBI MOKCM IIOJIYYUTb B XOAC MBICICHHOI'O OKCIICPpUMCHTA Ha MOJCIIH,

HanpsMyro 3aBUCUT OT TOI'O, HACKOJIbBKO KaueCTBCHHOM 6YI[CT 9Ta MOJCJb. «KauecTBo»

MOACIIN —

MHOI'OT'PAaHHOC IIOHATHC, BKIIOYAIOHIICC KaK CTCIICHb OOCTOBCPHOCTH H

IMpaBOMCPHOCTHU I[OHYH_IGHI/II\//I, CACJIAHHBIX HaMH IIpW IIOCTPOCHHMHU MOACIHN, TaK H

KOPPEKTHOCTh CAMOT0 MTOHATHIHOTO anmaparta. /[ rimybokoro 3HaKOMCTBa C 3TOH TEMOM

PEKOMEHIYEM CJIEIYIONINE KHUTH:

1.

3.

Sowa J. F. Knowledge representation. Logical, philosophical and
computational foundations. Brooks/Cole, 2000

Partridge, Chris. Business Objects: Re-Engineering for Re-Use [2nd Edition],
BORO Centre, 2005

West Matthew. Developing High Quality Data Models. Elsevier, 2011

K COXAJICHUIO, HA pYCCKI/Iﬁ A3BIK HU OJHA U3 OTHUX KHUT HC IICPCBCACHA.

OTMGTI/IM, 4YTO IMIPUBOAUMEBIC B KIIACCHYCCKHX y‘—Ie6HI/IKaX moaxoabl IIPpH

MMPaKTHYCCKOM IMMPUMCHCHUHU CIICAYCT OICHUBATD CIIC U C AKOHOMHUYECKON TOUYKHU 3PpCHUAA:

Oosee «paBuiIbHas) UH(GOPMAIIMOHHAS] MOJIEIIb MOKET MOTPEOOBATH CIUIIIKOM OOJIBIINX
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3aTpaT Ha CO3/IaHWe, TOIICPXKKY, TOJyUYeHHE JIOTMYECKHX BBIBOJIOB. 3amada
ONTUMAIBHONW OpTaHU3AIMK TMPOIecca MOJCITUPOBAHUS COCTOUT B TOM, YTOOBI
o0ecreunTh MPUEMIIEMBI YPOBEHBb JOCTOBEPHOCTH pe3yjbTaTa MpPH MHHUMATHHBIX

3aTparax Ha €ro JOCTHUIKCHHUC.

3aaya KOMIBIOTEPHBIX TEXHOJOTUNA COCTOUT B TOM, YTOOBI OOJIETYUTH YEJIOBEKY
MPOLIECC MBIIIIEHUS. 3HAYUT, MBI JOJKHBI 4y Th 00Jiee JeTaIbHO pACCMOTPETh CTPYKTYPY
TaKHX MPOIIECCOB, YTOOBI MOHSATH, KAK MOKHO MIX YACTUYHO PEATM30BATh B DIIEKTPOHHOM
Bujie. Takum 00pa3oM, Mbl MEpeiIeM OT PAaCCMOTPEHHSI MBICJICHHOTO MOJIETUPOBAHUS K
MOJICTUPOBAHUIO CPEJICTBAMU HMH(POPMAIMOHHBIX TexHojorui. IIpu 3TomM Hac Oyner
WHTEPECOBATh LEJICHANPABICHHOE IIOCTPOCHUE MOJEIEH, NPEIHA3HAYCHHBIX IS
pelIeHus] TeX WM UHBIX MPAKTHYECKUX 3aja4, U OJIHA OIpPEACIICHHbIH Ha0Op METOJIUK
dbopmanuzaMu  TaKUX MOJENIed, KOTOPbIH MOKHO BOIUIOTUTH TMpPU T[OMOIIU

CYHICCTBYIOIICTO CCTOAHA CTCKA CCMAHTHUYCCKHUX TEXHOJIOTHH.

2.3. BblaeiieHue 00beKTOB

[lepBbIii W3 KOTHUTHBHBIX IIPOIIECCOB, HEOOXOMUMBIX [IJII  IMTOCTPOCHUS
WH(POPMAITMOHHOW MOACIH Kakou-1uMO0 00JacTH peaJbHOCTH, MOXKHO Ha3BaTh
oexomnosuyueti. OH COCTOUT B pa3ieICHUU MOJICIUPYEMOTo (PparMeHTa peaabHOCTH Ha
OTHETBHBIC DJIEMEHTHI, KOTOPBbIE CTAaHYT OAa30BBIMH €IWHUIIAMH HWH(POPMAITMOHHOM
Mozaenud. Bo BBeAeHHONW HaMH TEPMUHOJIOTHHU BBIACISAEMbIC DSJIEMEHThI PEaTbHOCTH
HA3BIBAIOTCS JKCTCHCHOHAJIAMH, a HAllld TPEJICTAaBICHHUS O HHUX — MBICIICHHBIMU
obpaszamu. B KoMIIbIOTEpHOI MOIETT MBI OyIeM OTpakaTh UIMEHHO MBICJIICHHBIE 00pas3bl.
[Tomust 00 »TOM pasHuile, Aaynee JUisl MPOCTOTHI M3JO0KEHUs OyJleM Ha3bIBaTh TaKHE
CIMHUYHBIE DJIEMEHTHI MOJICITH TIPOCTO 0ObEeKMAaM.

B mnpuBeneHHOM BEIIIE TpUMEpPEe MBI OOONUIMCH TpeMmsi OOBEKTaMH; OJIHAKO,
JEKOMITO3UIIMI0 MOKHO TPOJOJDKUTH — BBICIUTH B KAa4ECTBE OTNEIBHBIX OOBEKTOB
MIOBOJIOK, JCTAIM OJEXkABI JroAeH u T.1. OOpaTuM BHMMaHHWE Ha TO, YTO MPHU IEPBOM
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B3IJI51/1€ MBI OLIEHWJIN YEJIOBEKA, N300paKEHHOTO Ha KapTUHKE, KaK L[EJIOCTHBINA OOBEKT —
BMECTE C 0/1e’ 101 1 00yBbi0. Eciin oH mo0Gexur, ofexaa OyaeT nepeMeraThesi BMECTE €
HUM, MIO3TOMY Ha MPOCTEHIIEM YPOBHE MOJEIUPOBAHUS TaKOoe 000OIIEHHE JOIMYCTUMO.
OpnHako eciny Mbl 3aXOTHM CIIPOTHO3HPOBATh BO3MOXKHBIE JACUCTBUS 3TOrO 4YeJIOBEKa
OoJee AeTaabHO, IEKOMITO3UIIUIO HY>KHO OYIET MPOJOJIKHUTH: HAITPUMED, YEIOBEK MOKET
CHATh KENKy WIN NepyaTKy M OpocuTh cobake, 4TOObI MOIBITATbCA OTBJIEYb €€ Ha
cexkyHay. CoctaB 00beKkTa MOXKET ObITh HaM /10 KOHIIA HE U3BECTEH: a BAPYT Yy YEJIOBEKa
3a ma3zyxou cropsarad nucrtoisier? Toraa pe3ysbTaTbl HAEro MbICIEHHOTO SKCIEPUMEHTA
CYILLIECTBEHHO M3MEHSTCS, COOBITHS MOTYT MONTH IO COBCEM APYrOMY CLEHAapUI0. DTO
BOIIPOC, B TOM YHCJIE, HEIOCTHOCTH MOJYYEHHOTO HAMH UH(POPMALIMOHHOTO COOOLIEHUS,
JOCTAaTOYHOCTH MH(DOpMALUU AJI1 MOAECITUPOBAHUS.

[Ipu gexommno3unuyu HEOOXOAUMO YUYHUTHIBATh U BO3MOYKHYIO HECTAI[MOHAPHOCTH
CyllecTBOBaHUs 00BEKTOB. Eciin cobaka CHIIBHO JEPHETCS U Pa30pBET MOBOJIOK, BMECTO
OJIHOTO 00BEKTa MOSABATCSA J1Ba HOBBIX. C Jpyroi CTOPOHBI, €CIIU cO0aKa OTKYCHUT Majlel]
YEJIOBEKY, MOSBUTCS HOBBIM OTIEIbHBIN OOBEKT (Tajiel), HO U CTapblii HE MPEKPATUT
cyumectBoBaHus (4enoBek). Kcratu, guanueckas Hepa3pbIBHOCTh JAJIEKO HE Bceraa
CILy’KHT OCHOBaHHMEM JUJIsl JIOTUUECKOTO O0BEIMHEHUS WM pa3ieneHnus 00bekToB. Kpome
TOTO0, JAJIEKO HE BCE OOBEKTHI ABJIAIOTCS (PU3NUYECKH HEPA3PHIBHBIMU, MIIH BOOOIIE UMEIOT
OJIHO3HAYHOE MaTEPHAIBHOE BOIUIOLIEHUE.

['myOvHa 1eKOMIO3ULIMU, ONIPEIETICHUE TPAHUL] OOBEKTOB, a TAK)KE PEIICHUE O TOM,
co3naBath JM (yAAIATH JU) OOBEKThl B MOJEIM NPH CYIIECTBEHHOM HM3MEHEHUU HX
COCTOSIHHMSI, 3aBUCAT TOJIBKO OT IParMaTHUKU — MPAKTUYECKOro Ha3HaueHus mojenu. Eciau
MbI pacCMaTpUBAEM Hallly KAPTUHKY B LEJIAX OTPaOOTKU NEHCTBUN MPABOOXpPAHUTEIEH
Opu  3aJepKaHUM — TO, KOHEYHO, IMOAO03PEBAEMBI OCTAHETCA MOJ03PEBAEMbIM
HE3aBHCHUMO OT TOT0, KaKHe OBpEeXAeHUs OyAyT eMy HaHeceHbl. Ecnu oaexia uiu nuxple
HAXOJALIUECS TIPU HEM MPEAMETHI MOTYT ObITh UM UCIOJIb30BaHbI JJIsI U3BMEHEHUS X0/1a
COOBITHI (BIUSHUS HA PE3yNbTaT 3aJ€pPKaHMsI) — MbI JJOJDKHBI BKJIFOUUTD 3TH MPEAMETHI
B MOJIEJIb KaK OTJEJIbHbIE CYIIHOCTH. Takke MOHATHO, YTO €CIH MBI OyJeM AEeTaabHO
MOJICJIMPOBaTh BCE HMEIONIMECS Yy TMOJ03PEBAEMOI0 MPEAMEThI, TO COCTABJICHHE H
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UHTEpHpETalrs MOJEIH TMOTPEOYIOT CIUIIKOM MHOTO BPEMEHU M PECYypCcoOB, YTO
HEIeJIeCO00pa3HO € HKOHOMHMYECKOM TOYKM  3peHus. 3ajada  HnpasuibHO20
MOJICJIUPOBAHUSI COCTOUT B TOUCKE HNPAKMUYECKU O0OOCHOBAHHO20 U ONMUMATLHO2O
COOTHOIICHUS MEX1y YPOBHEM J€TAIM3AIMU MOJIENH (U, KaK CJIEeICTBHE, TOCTOBEPHOCTH
pe3yJbTaTOB MOACIMPOBAHNUS) U TPEOYEMBIX JJISl 3TOTO PECYPCOB.

Kaxxnplii BbIIE€NEHHBII HaMU B IPOIIECCE JIEKOMIO3UIIMM OOBEKT Mbl OyJieM
Ha3bIBaTh UHOUBUOYAILHLIM 00bEKmMOM, WIN UHOUBUOOM — ITO TEPMUH U3 CTaHJIApTa
OWL, ¢ KOTOpbIM MBI TO3HAKOMHUMCSI JJaJIee.

UToOsl BBIpa3uTh CBeJEHU 00 00bEKTaX, KOTOPHIE MO3BOJIAT JENaTh JOTUYECKUE
BBIBOJIBI HA OCHOBAHWH HAITICH MOJIEH, KOHCTATallUN CYIIECTBOBAHUS CaMUX OOBEKTOB
HEJI0CTaTOYHO. B Mozenu Oy Iy T MpHUCYTCTBOBATH 3JIEMEHTHI KaK MUHUMYM TPEX IPYTHUX
BUJIOB — PA3JIMYHbIC BUJIBI TPYNIUPOBKUA OOBEKTOB, ONMMCAHUS UX CBOMCTB U CBS3EH.
[Tompo6HO MBI HX O0OCyaMM Janee, TMOKa JHUIIb KOHCTaTUPYEM, YTO IIeOCTHAs
KOHIIETITyaJIbHasl MOJI€Jb, TOCTPOEHHAS 110 pacCMaTPUBAaEMON HAMHU METO0JIOTUH, OYJIET
COJIePKaTh CYIIHOCTU TAKUX THUIIOB:

- HWHunuBunyanbHble (KOHKPETHBIE) OOBEKTHI;

- Omnpenenenus kinaccoB (rpyrin) 0ObEKTOB;

- OrnpegeneHust CTATHYECKUX aTpUOYTOB OOBEKTOB;
- Omnpenenenus CBsA3eil MEXy OOBEKTaMH.

IIepeuncnenHbie BUABI CYIIHOCTEN OIMCHIBAIOT «TEPMHUHOJIOTHIO» Mojenu. Mx
OTMUCAaHUE MOXHO yNOJOOUTH 3aJlaHUI0 CTPYKTYpPhl UHPOpMAIIUU B PEISIUOHHON Oasze
JTaHHBIX. B OHTOJIOTMYECKOM MOJEIMPOBAHUY TA YACTh MOJIEIH Ha3biBaeTcs BOX — oT
anrauiickoro Terminology Box, Habop TepMUHOB.

B w™Mopgenu, pemaromieil KOHKpETHBIE MPAKTHYECKHE 3anad, OyAyT TaKxke
COJIEPKAThCS 3HAYCHMS] KOHKPETHBIX CBOWCTB /IS KOHKPETHBIX WHIWBUIYATbHBIX
00BEKTOB, KOHKPETHBIC CBSI3M MEXKy HUMHU. DTa 9acTh MOJICIIH ONTUCHIBACT KOHKPETHHIC
¢axTel 1 Ha3biBaeTcst ABOX — oT Assertion BoX, Habop yTBepkacHui. TpeTheil 4acThio
MIOJIHOM OHTOJIOTMYECKOW MOJIETTM MOXKET OBITh HAOOp MPABWII MOJYUYCHUS JIOTHIECKUX
BBIBOJIOB.
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2.4. Wnentuduxamus 00beKTOB
Bropou miar B MMOCTPOCHUU

KOHIIENTY AJIBHOU MOJIEJIN Ha30BEM
uoenmuguxayueti 06vexmos. J{as Toro, 4ToObI
TyMaTh O KAKOM-TO IIPEIMETE, MBI JIOJDKHBI €TI0
UACHTUDUITIPOBATh, TO

€CThb OJHO3HA4YHO

0003HaunTh. B 00LIECTBEHHOW  XU3HU
uJaeHTU(PUKaTOpaMu CIyXaT MUMEHa JIoAcH, B
reorpaduy — Ha3BaHUS TOPOJIOB U CTPaH, U TaK
naigee. Mpl HE MOXKEM OCO3HaTh Ipolecca
uaeHTUPUKAMU ~ OE3BIMSHHBIX  OOBEKTOB,
TaKuX, Kak co0aka M JII0JIM Ha Halllel KapTUHKE,
HO, HECOMHEHHO, B HalleM MO3Ty OJTH
UACHTU(DUKATOPBI CYIMIECTBYIOT — MPOCTO ATOT
npolecc

ABIACTCA JJIsA HacC CJIMIIIKOM

«HU3KOYPOBHCBBIM» MW  HC IMOAJAIOIIMUMCH

ocMbIciieHu0.  Mrak, mepBpldi  mar B

COCTaBJICHHM  MOJAENU  JitoboW  obmactu
pEaTbHOCTH COCTOWT B €€ pa3lelieHud Ha
00BEKTHI, @ BTOPOW — B UIACHTU(UKAIIUN ITUX
00BEKTOB.

Korma wBI cocTtaBiasieM MoOAenb ¢

IMPAaKTH4YCCKUMHA OcIsaMU, O4YCHb BaXHO

cooOJrocT MPUHIIATT HEUTPaTbHOCTH
uneHTudukaropo. Maentudukarop cam 1o
cebe He JTOJDKEH HECTH HUKAKOTO CMBICIA, HE
UMEeT TIpaBa OCHOBBIBATHCS HHU Ha KaKuX

26

B cnyuae c¢ uenosexkom cpamuysl e2o
cywecmeoganusi  6onee uiu  MeHee
nousimuvl. Tenepv npedcmaeum cebe
asmomoouns, y komopozo 3a 20 nem
CYoHcObl  3aMEeHuUnu U - Ky308, U
osueamens. K konyy cuyocool 6 nem He
oCmanocy HU OO0HOU Oemanu u3 mex,
umo ObvLIU YCMAHOBIEHbl USHAYUANLHO,
CMEHUNUCL 8Ce HOMeEpHble dazpezambl.
Omom mom dce asmomoounsb, ulU
opyeou? Ecnu Opyeotl, mo 20e epanuya
nepexooa?

O0no u3 ypanbckux npeonpusmuii Oviio

OCHOBAHO 8 XIX geke Kax

30/10MONPOMBLULIEHHASL gabpuxa,
CMEHUNO  HeCKONbKUX — 611a0enbles,
HA36auUutl U  6U008  OesIMeIbHOCMU.

B 200wl eoiinbt Ha eco meppumopuu

pasmecmuiu HECKOJIbKO
26AKYUPOBAHHbBIX 36160006, Komopble
nocmenerHHo GIIUTUCDL 6 061/01)/}0

npoU3800CMEeHHy0 cmpykmypy. 4mo

cuumams  00BEKMoOM  «3d600» -

nIOWAOKY, obopyodosanue,
KoleKmuesl, opuoudeckue nuya? Mol
206opum 00 0OHOM  3a600e, Ul
Heckonbkux? Kax ux pazepanuuums?

3a0a4

Yoobno

Pewenue 3aeucum om

UCNONB3068AHUSL  MOOETU.
paszoenums 3a600 HA pasHvle 00beKmol —
aKmueul, KOJLIeKMUs — u
KOMOUHUPOBAMb UX Mexcoy coboi 8
paziuuHble CYWHOCMU, CYyuecmsyrouue

6 DaszHble NepuUoobl BDEeMetu.
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CBOMCTBaxX OOBEKTa. XOPOIIO M3BECTHO, YTO MMEHA JIOACH KaK HICHTHU(PUKATOPHI —
HEHAJISKHBI: MOKHO CMEHHTHh UMs, (aMUJIHIO, a TaKXKe I0J, JIIOObIe Ipyrue CBOMCTBA
YelioBeKa, BKIIIoUas OMoMerpuueckue (IIpU OMpPeIeTICHHBIX 00CTOSTENbCTBAX), YEIOBEK
KEe TIpU OTOM OCTAHETCS TEeM Xe cambiM. [l03TOMy KaTeropm4eckw HEIOITyCTHMO
pyUaaBaTh UACHTH(PUKATOPY Kako-mOo cMmbich. KcraTth, TakuM HETOCTAaTKOM TperiaT
NPAaKTHYECKH BCE KAaTajord TMPOMBINUICHHOW MpOAyKIuH. B maeHTndukarop
TIOJIIITMITHAKA MOYKET BXOJIUTh HH(OPMAIIHSI O €r0 BHYTPEHHEM U Hapy>KHOM JTHaMETpe,
TUIIC, MaTepuaje U T.I.; IMEHHO TMO3TOMY TaKHE KaTaJIOTH HEW30€KHO yCTapeBaroT,
OKa3bIBAIOTCS HEMIOCTATOYHBIMHU IS TPEJCTaBICHHUS WH(OpPMAlMKA O HOBBIX THIAX

U3J1eNIUM, 00J1a1at0UX UHBIM HA0OpOM CBOMCTB.

Nnentuduxatoppl uMeeT OOJIBIIMHCTBO CYIIHOCTEM, BXOIALIMX B COCTAaB
UH()OPMAIIMOHHOW MOJIENIN: WHAUBUAYAIbHBIE OOBEKTHI, ONpPENENCHUs KIAacCOB H
omnpezeneHust cBOMCTB. OJIHAKO, 3TH CYIIHOCTH MOTYT OBITh U «aHOHUMHBIMUY, O YEM MBI

PACCKaXEM IaJICC.

2.5. Kaaccupukanus

TperbuM maroM  (GOPMaIBHOTO  OMHWCAHWS  MOJEIH  OOBIYHO  SIBIISACTCS
Kkaraccugpuxkayus — BKIIOYEHUE KaXKIOro OOBEKTa B OJMWH MU HECKOJIBKO KIIACCOB.
Pazymeercs, 4ToOBI TPUCTYNUTh K KJIacCHU(pUKAIIUHA, HEOOXOIMMO CHadaia ONpeleiInuTh
caM HaOOp JAOCTYIHBIX HAaM KJIACCOB.

TepmuH «xracc» B TPUMEHEHHH K paccMaTpUBaeMbIM B Hallell KHUTE
MH()OPMAIIMOHHBIM MOJENIAIM O3HAa4yaeT HEKUWH cuUMBOJI (MH(GOPMAIIMOHHBIA CHUTHAN),

KOTOPBIN UCTOJB3YETCs AJ1 001ero 0003HaueHusl KaKol-In00 COBOKYITHOCTH OObEKTOB:
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COBAKW

Puc. 4. Knacc xak COBOKYIIHOCTb HHAWBUAYAJIbHBIX 00BEKTOB

Cam KJacc COOTBETCTBYET MHTEHCHOHATY
(ugee), a ero WACHTU(PUKATOP WU HA3BAHUE —
cuMBoiy. [lpu moMOIIM 3TOTO CHUMBOJA MBI
o003HauaeM Tpynmny HEKUX HWHIUBUIYATbHBIX
00BEKTOB, OTBEYAOIIHNX HJICC, HJIH COBOKYITHOCTh
IpYTUX  TOHSTUHI (aOctpakTHas  wues).
B npocreiiniee onpeneneHue Kiacca HE BXOIAT
HU TIPU3HAKH, TT0 KOTOPBIM MBI OTHOCHUM K HEMY
OOBEKTBHl, HU €ro OTHOILIEHUS C JPYTUMU

KJlaccaMd, HM  O0IIME  XapaKTEePUCTHUKH,
KOTOPBIMU 00JIaJIal0OT BCE YJICHBI Kjacca. XOTs

BCA 9Ta MH(MOpMAIUs MOXKET ObITh OTpa)KeHa B

Ooun u mom dce 3HAK MOdCEmM UMEMb
PpasHvle UHMEHCUOHANbL — NO-PA3HOMY
UHMEPNPemupo8amvCs 8 3a6UCUMOCMU
om cybvexma u konmexcma. Hanpumep,
3HaK «nobedumenv npu bopoounoy o
pycckozo Oydem  coomeemcmeosany
Kymysosy, a ona  ¢panyysa —
Hanoneony. Ha camom Oene, y 3naka
npocmo Hem «0OBLEKMUBHO20 Y,
CAMOCMOAMENbHO20  CMbICIA — UTU
3HAYUeHUs — UM e20 Haoensiem MOoJbKO

cyovexm.

MOJIeNI, HaIpUMep — B BUJIE IIPABUII OTHECEHUSI 00BEKTOB K KJlaccaMm.

BakHO MOHATH, U4TO 3a ONpPEICIICHHEM Kilacca HEe TauTCs HUKAKOW «0OBEKTHBHOM,

((BCCO6H.I€I\/'I» nIacu. AHaJINTUK MOKET MCITOJIL30BaTh B KAUECTBE Ha3BaHM Kjacca TCPMHUH
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U3 OOBIYHOTO s3bIKA MPEAMETHON 0071acTH, HAACIUB €ro TaKOW MparMaTHKOM, KOoTopas
OIpaBJaHa B TaHHOW KOHKPETHOM MOJEIH.

B camom nene, Oymer M OTHOCUTHCS K Kitaccy «cobakm» (apdopoasi cobauka?
DTO LEJTUKOM U MOJTHOCTHIO 3aBUCUT OT CYOBEKTUBHOW TOYKHU 3PCHHSI, OT IPAarMaTHKH, TO
eCTb OT TOr0, Kak MMEHHO MbI OyJeM HCIOJb30BaTh Hally Mojaens. B mozenu,
npeaHa3HAaYeHHONW Il OTpabOTKM ACHCTBHIA TpH 3aJCPKaHUU IOJI03PEBAEMBIX —
He Oyzner. B mMomenn, KOTOPYIO MBI CTPOMM I BBIOOpa MOAapKa Ha JIEHb POXKICHUS
pebeHKky — co0aka MOKET OBITh Kak >KUBOU, Tak u (papdopoBoit, u mitomeBoil. Takum
o0pa3oM, PKCTEHCHOHAN (MMEHyeMoe, 00beM MOHSTHS, HA0Op COOTBETCTBYIOIIUX EMY
00BEKTOB) OAHOTO M TOTO K€ WHTEHCHOHAana (CaMOro 3HaKa, MOHSATHS, MPUHIUIA
BBIJICTICHUS TPYIIBI 00BEKTOB) BapbUPYETCS B 3aBUCUMOCTH OT KOHTEKCTa U CyOBEKTa,

KOTOpBIﬁ CT0 UCIIOJIB3YCT.

Konnentyanuzanys B MBICACHHBIX  MOJENAX, ©  KjaccupuKarus  —
B UH(GOPMAITMOHHBIX HY>KHBI JJI1 TOTO, YTOOBI MOTYYUTh BO3MOKHOCTH (DOPMYIHPOBATH
3HaHUS W CTPOUTH JIOTHUECKHE BBIBOABL. [l 3TOro HYXHO BKIIOYUTH B MOJIENb
YTBEPKACHUS O KJIaccaX, COOTBETCTBYIOIIME apCeHATY JIOTUKU IepBOro nopsiaka. OaHum
U3 BUJIOB TaKUX YTBEPXKACHHUN SIBISIOTCS BhIpaxkeHHs (opmarta «Bce wiensl kiacca X
SBJISIOTCSl WICHAMH Kiiacca Y» (Harpumep, «Bce co0aku — KUBOTHBIe»). C mpaBuiamMu
TaKOI'0 pojia Mbl [IO3HAKOMUMCS JaJiee.

[Ipr moMonm Takux yTBEPKIAEHUNW MOXKHO THOCTPOUTH HEPAPXUIO KIACCOB, OT
o0mux k Oonee crneuuduunbiM. Takum 00pa3oM, Kiacchl 00pa3yrOT HEPaAPXUI0, WIH
maxconomuto. YenoBeK CKIOHEH MAaKCUMAJIbHO YMPOIIATh pPEIICHHE CBOUX
MBICITUTENBHBIX 3a7a4. [[03TOMy ecTeCTBEHHOM /IJIsl HAC OpTraHM3aluel KJIaCCOB SBIISIETCS
pOCTasi UepapXusi — «IEPEeBO», B KOTOPOM Y KaKJOTO 3JIEMEHTa €CTh TOJBKO OJHH
pomuTeNnb. JTO OrpaHWYCHHE ECTECTBEHHO /s Jroaed (B OCOOGHHOCTH — st
IPOrpaMMHUCTOB), OJHAKO HYXHO MOHHMMAaTh, YTO OHO HMCKYCCTBEHHO, U HE HMEEeT

MMParMaTUYeCKuX OCHOBaHWM. [IpakThueckn TIOJNE3HOM MOXKET OKa3aTbCsd He
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HOpMAJIM30BaHHAs Mepapxusi, Tae 00l Kiacc MOXET HMeeT ABa M Oojee He
IIEPECEKAIOIINXCsl HAIKIIACCa.

[TockonmpKy cOCTaBlI€HHME KJIACCH(PUKATOPOB  SABISAETCS BAXXKHOH  YaCThIO
MPAKTUYECKOTO MOJICTUPOBAHMS, OCTAHOBUMCS Ha 3TOM Teme 4yTh mnoapoOHee. Eie
OJTHAM PACIPOCTPAHCHHBIM 3a0y)KICHUEM COCTAaBHUTENICH KiIacCU(MUKAIMN SBISICTCS
KOMOMHUPOBAaHUE B OJHOW HEpapXWUW pPa3HbIX OCHOBAaHUMN pa3TpaHUUYECHUS KIIACCOB.
[IpeacraBuM, 4TO MBI CTPOMM KiIacCU(UKAIMIO TOBAPOB MarasuHa. [lpu 3TOM MBI
OTPAHUYMBAEM CBOW MBICIUTEIBHBIN MPOLIECC TEM, YTO B CKJIAJICKOM MpOrpaMme, Kyaa B
KOHEYHOM CYETE MOMaJeT KIacCU(PUKATOP, CIIPABOYHUK TOBAPOB MPEICTABISET COOOM
OJHY HMEPapXHI0, MPUTOM HOPMAJIM30BAHHYI. DTO 3aCTABISICT HAC CTPOUTH JACPEBbS

TaKoIro BUAA.

—ToBapbl 4NA goMma
SneKkTpoToBapsbl
TekcTUnb
ToBapbl NS KYXHU

KyxoHHas nocyaa
dapdop
MNonoTteHua

—ToBapbl 4N8a caga

—Opexaa

—0b6yBb

Puc. 5. HenpaBuiibHO ocTpoeHHast uepapxus

N3 yero ucxoaun aHAIMTHUK MPU MOCTPOEHUHU Takol uepapxuu? Ckopee BCero, oH
CIEOBAJI CTPYKTYpE OTIEJIOB Mara3uHa. BepxXHHUl ypOBE€Hb MEpPAPXUU COOTBETCTBYET
(GYHKIIMOHATBLHOMY JICJICHUIO TOBAPOB, MOCKOJIBKY JIFOAM Yallle BCEro 3aX0T B MarasuH
C KaKOH-TO ONpENEeIeHHON 1EeNbl0 (Hampumep, 1o Aopore Ha aady). Bropoil ypoBeHb
OTYACTU OTPAKAET TEXHOJOTHIO MPOU3BOJACTBA TOBAPOB, OTYACTH — MPOJOJHKAET HX
dbyukImoHanpHOe aenenue. Hakonel, TpeTuil ypoBeHb COOTBETCTBYET TOMY, KaK Jierde

CTPYHIIUPOBATH TOBAP HA MOJIKAX.
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Takas wepapxusi MOXKET IOKa3aThCs YAOOHOW IS HaBUTAIIMU IO PEaTbHOMY
MarasuHy, HO B MH()OPMAIMOHHOW cHCTEeMe, TTPETHA3HAYCHHOU ISl TIOMOIIM B BRIOOpE
HY)KHOTO TOBapa (TmpeamnoyiokuMm, B HHTepHET-marasmHe) — OHa OKaXeTcs KpaiHe
HEeyTavyHo#. JIerko 3aMeTHTh, YTO, HAllPUMEP, KyXOHHOE ITOJIOTEHIIC OKaKETCS B pasjieie
«ToBapsl st kKyxHN» -> «llooTeHITa», XOTS O TEXHOJIOTHIECKOMY MTPU3HAKY MOTJIO OBI
OKazaThbCs B pazzeiie « TeKCTUIIbY.

UtoObl  u30exaTh MOJOOHBIX  TPYAHOCTEH,

HE0OXO0IMMO p3306paTBC$I C OCHOBAHHAMU Bonpoc ansa pasmbiwieHus

Kiaccupukali, a 3areM [OCTPOUTh OJIHY WU MpuaymaiitTe ocHoBaHUA

o o KﬂaCCMCbMKaLI,VIM angd
HECKOJIBKO uepapxuu KJIACCOB. Kax e

. KnaccudukaTopa otenemn
WHJUBUAYAJIbHBIA OOBEKT MBI CMOXEM OTHECTH

B KaTtasore TyphupMsl.
OJHOBPEMEHHO K HECKOJIBKMM KjaccaM. Takoi
MPUHIAI KJIacCU(DUKAIIMKN HA3BIBACTCS (hacemHuiM.

3amMeTHM, 4TO OCHOBaHMS KiIacCH(HKAIMM CaMU 1O cebe MOryT oOpa3oBBIBATh
JIOBOJILHO Pa3BETBIICHHbIC uepapxun. Ha caMoM BepxHEM ypOBHE UX MOKHO Pa3/ieUuTh
Ha T€, YTO OIMHUCHIBAIOT BHYTPEHHUE CBOMCTBA O00OBekTa (Martepuai, ¢opma), U T€, UYTO
XapaKTepu3yrT BHUABI OTHOIICHUW, B KOTOpPbIE OOBEKT MOXKET BCTYyMaTh C JAPYTUMHU
00beKTamMu (Ha3HAYEHUE, POJIb).

[IpounmtocTpupyeM ckazaHHoe Ha mnpumepe. IlycTb MBI XOTMM TOCTPOUTH
HMEpapXHI0 KJIACCOB i1 TOBApOB KPYMHOTO MarasuHa, W OIpPEIeIUTh MECTO B ITOH
uepapxuu JJisi KOHKPETHOrO ToBapa — JdjekTpoapenu. Vcmonb3dyeM cleayromue
OCHOBaHMSI KJIacCU(PUKAITIU:

- OO0nacTh NpUMEHEHUS TOBapA;
- Croco0 HCITOJIb30BaHHUS;
-  (DyYHKIMOHAIBHOE HA3HAYCHUE.
3amMeTuM, 4YTO CJEAYyeT IO BO3MOXKHOCTH H30eraTb TaKMX HMEHOBAHUMN st

OCHOBaHUM KJIaCCI/ICI)I/IKaI_IHH, KaK «BHO» U «THID». OTH CJIOBa CaMH IIO cebe He HCCYT

HUKAKOW MHQOpPMaIIUU, HO CKPBIBAIOT 32 CO00I KaKne-TO MHbIE OCHOBAHMUSI, TSI KOTOPBIX
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MBI IIPOCTO HEC HAIIX MOAXOAAIICTO OIMPCACICHUA. ITo obmactu IIPUMCHCHHUSA MBI MOXKEM

pasaciInTb TOBAPHI TAK:

—ToBapbl ANA goMma
Ona KkyxHu
E na BaHHOM
nna cnanbHu
—ToBapsbl 4N caga

Puc. 6. Knaccuduxkarus no o6aactu mpuMeHEHUS

ITo criocoOy McnoabL30BaHuUA:

— WMHCcTpyMeHT
I: Jwbutenbckuii
NpodeccnoHanbHbIN
— PacxogHble MaTepuansl
— [lpeameThl aekopa

Puc. 7. Knaccudukanus no crnoco0y UCIoOIb30BaHUS

OTMeTuM, 4TO KJIacCU(PUKALIMS MHCTPYMEHTA MOKET OCHOBBIBATHCSI HA MHOYKECTBE
pa3HbIX (PaKTOPOB; Il HAIEH 1IeJIM — MOCTPOCHUS HABUTAIMOHHOM CHCTEMbI MarasuHa —
MO’KHO pa3JeUTh €ro Mo MpeanoiaraéMbIM MOJIb30BaTENSAM, YTO U CIEJIAaHO Ha puc. /7,
a MO>KHO — IO KAKWM-TO HHBIM OCHOBAHHUSIM, HAIIpUMEDP Ha PEXKYIIHMI, CBEPIUIbHBIN U T.1I.

Hakomnern, no ¢pyHKIIMOHaIbHOMY Ha3HAUEHUIO KJIACCU(PUIUPYEM TOBAPHI TaK:

— CTpDMTEJ’IbCTBD M PEMOHT
I: BHYyTpeHHss oTaenka
HapyxHas otaenka

— lMoaaep>xaHne YUCTOThI
— [MpurotoBneHue NULLK

Puc. 8. Knaccudukanus no QpyHKIMOHATEHOMY Ha3HAYEHUIO

32



© Cepreii ['opmkos, OO0 «Tpunu/lata», 2014-2018

Pazymeercs, B KaKJOM CiTydae MbI MTOKa3adH JUIIb HEOOJBIIYIO YacTh UEPAPXUU
ToBapoB. [lomuepkHeM, YTO mMOKa3aHHBIE CIOCOOBI KiIacCH(UKAIIMU HE SBISIOTCS
«MPABWIBHBIMIY) WIHA «IIPEAMOYTUTEITHPHBIMI» CaMHU 10 C€0€ — OHM BCETO JIUIIh MOTYT
OBITH pallOHAIBHBI B CBETE KAKUX-TO KOHKPETHBIX 3a7a4. Eciau usMensarcs menu, 1pyrou
JOJDKHA CTaTh W Kiaccudukarus. B 3aBeprieHue 3Toro mpumepa, MOCMOTPUM Ha TO,

K KaKMM KJ1accaMm OyJIeT OTHECEH TOBap «3IIeKTpoapesib XY Zy:

ToBapsl Ay canga
JekTpoapeab XYZ

HpoqaeCCHOHa BHBIN
HHCprMeHT

apyKHada OTACIIKA

Puc. 9. Knaccudukarus saeKTpoapennn

CornacHo 3ToM Kiaccuukanuu, 3JeKTpoApens mMoaenn XYZ — mo0uTenbCKun
WHCTPYMEHT, KOTOPBIIl MOXKET OBITh MCIOIb30BaH KaK JOMa, Tak U B cajy, Mpu padoTax
10 BHYTPEHHEN WJIM HApy>KHOU OTJIEIIKE TOMELIECHUN.

Kak MbI BUIUM, OIMH U TOT K€ WHIUBUIYAIbHBIA OOBEKT MOXKET ObITh OTHECEH
Cpa3y K HECKOJIBKUM KJlaccam, MpUYeM Jaxke B Mpeesax OJHON uepapxuu («TOBaphI IS

A0Ma» U «TOBapbIl IJIA caz[a»).

Y BHHMATEIBLHOTO YHTATENs, HABEPHOE, YK€ BO3HHUK BOMPOC — TOYEMY MBI
Ha3bIBaeM aJiekTpoapens XYZ unauBuayanbHbIM 00bekToM? Benb ecnmu XYZ — ato
0003HaYeHHEe MOJIeNH, TO «DnekTpoapensb XYZ» NomkKHA ObITh KJIACCOM, B KOTOPBIMA
BXOJISIT KOHKPETHBIC DJICKTPOIPEIIH, KaXKIasi CO CBOMM CEPUIHHBIM HOMEPOM.

Ha camom gene, pasneneHue Ha KiIacChl U WHIAMBUIYaJbHBIE OOBEKTHI TaKKe
3aBUCUT OT KOHTEKCTAa WCIOJB30BaHUSA Mojaenu. Korga ™Mbl CTpOMM MPOJYKTOBBIN
KaTaJor, HAYTO HE MEIIAeT HaM CUHUTaTh «JiekTponpenb XYZ» WHIUBUAYAIbHBIM
00BEKTOM — B MpOIeccax MPOAaKH M CKIAJCKOTO ABMKEHUS TOBapa HAC HE MHTEPECYIOT
€ro KOHKPETHBIC €IMHUILIbI. Pa3ymMeeTcs1, 5TO CipaBelIMBO TOJIBKO B TOM CIydae, €CIU Mbl
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COBEPIICHHO YBEPEHBI, UTO HaM HE MPHUIETCS UCTIOIh30BaTh TY K€ MOJIEINb JJIsI OTIMCAHUS
JIPYTUX OU3HEC-TIPOIIECCOB, TI€ OTCICKUBAHUE MHANBUIYATBHBIX €IMHUI] TOBapa CTAHET
aKTyalbHBIM. B KOHTeKcTe OM3HEC-TIpolecca CEPBUCHOM CITY»KObI, KOTOpast UMEET JIEJI0
C peMOHTOM japenel, «dnekTpoapens XY Zy», 6e3yclioBHO, OyAeT KJIaccoM, K KOTOPOMY
OTHOCATCSI KOHKPETHBIC YCTpOMCTBA. 3a0erasi BIepes, CKaKeM, YTO €CTh BO3MOXHOCTh
CUMTATh OJIHY M Ty K€ CYIIHOCTh M KJIACCOM, M HHIUBUIYaIbHBIM 00BEKTOM B TIpEeIax

OJIHOM MOJEIH.

Emte onyH BaXKHBIH MOMEHT CBSI3aH C TIIyOMHOHW JeTanu3alliyl KJ1acCH(UKAIHA.
Hanpumep, Mbl MOXeM KIacCUPUITUPOBATH COOAKy KakK KUBOTHOE, & MOKEM MOCTPOUTH
«MaTpEIIKy» C y9aCTHEM BCEX 3JIEMEHTOB OMOJIOTUYECKON Kiaccuukanuu: KuBoTHbIE
— XopnoBsie — Mnekonuratomue — Xuiaeie — [IcoBsie — Bonku (poa) — Bonk (Bun) —
Cobaxka (nmogsun). Ho Oyner nu Takas kimaccuukanus UMETh MPAKTUYECKUN CMBICIT?
B nopasinsromeM O0JIBIIMHCTBE CIy4YaeB — HET, XOTS MOXET U UMETh, HAIPUMEP, €CIIH
MBI CTPOMM MOJENb /Il TCHETUYECKUX WM MEAMIUHCKUX HCClIeqoBaHuid. Takum
o0pa3oMm, TpU TIOCTPOSHUHU KiIAacCH(UKAIMA BaXHO TMPUACPKUBATHCS MPUHIIUIA
HKOHOMHOCTH, HHA4Y€ FOBOPS — OTCEKATh MPU MOMOIIU «OpUTBEI OKKaMay BCE CYIIHOCTH

N CMBICJIbI, HAJIMYHUEC KOTOPBIX HEC OIIpaBaAaAHO HpaFMaTI/IKOfI.

B cienyronmx pasnenax Mbl pacCKakXeM O TOM, KaKHe BHJbl OTHOLIEHUN MOXKHO
3aJaBaTh MEXIY KiIaccaMH, KakuM o0pa3oM (OopMyJMpOBaTh IMpaBUia OTHECEHUS
O0OBEKTOB K TE€M WIM HMHBIM KjaccaMm. Takue mpaBuia BBIPaKalOTCA MPHU MOMOIIU
JIOTUYECKUX YTBEPKIEHUMN («HHU OfHA coOaKa HE SBIISIETCS KOIIKOI), M UCIIOJIBb3YIOTCS B

MpoueCCe NMOJITYyYCHUS JOTHYCCKHUX BEIBOAOB («I[I)Y)KOK - co6a1<a; 3HA4YUT, OH HE KOH_IKa))).

2.6. Onucanue cBOMCTB

Mogenb, cocTosiias TOABKO W3 KJIACCOB M WHIMUBUAYAIBHBIX OOBEKTOB, MMEET

MaJjio MPAKTUYECKOTO CMBICTIA. MBICIEHHO ONEpHUpysi O0BEKTaMU, MbI TPUMTUCHIBAEM UM
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T€ WIA UHBIE c8olicmea, MPUUEM MpaBUiia B3aUMOJECUCTBUS OOBEKTOB IMOYTH BCETAa
3aBUCAT OT 3HAYEHHMI 3TUX CBOMCTB. Takum 00pa3oM, YETBEPTHIM IIArOM B OCTPOEHUU
MOJIeIN OyJIET BbIJIEJICHUE CBOMCTB OOBEKTOB.
B cTpykType Hammx npeactaBieHUN O CBOMCTBE JIETKO BBIJICIUTh €T0 OCHOBHBIE
XapaKTEPUCTHUKU:
- Ha3BaHue (Hampumep, «remneparypa no Llenbcutor);
- OrpaHMYeHUss Ha TUI W [JIMalla30H 3HAYCHUU (BO3MOXKHBIC 3HAYCHUS
TemnepaTypsl 1o Llenscuto — BemecTBeHHbIe yncaa ot -273,15 1o +o);
- Habop 00BEKTOB, KOTOPBHIE MOTYT W/WJIH AOJKHBI SIBISITHCS HOCUTEIIEM 3TOTO
cBOMcTBa (Bce (Qu3MUecKue Teia 00s3aTeIbHO HMEIOT TeMIeparypy, a

MEPUOJT BPEMEHU HE MOKET UMETh TEMIIEPATYPBhl).

CBsi3M OOBEKTOB MEXAY COOOW TOXKE MOXKHO paccMaTpuBaTh KaK CBOMCTBA —
HaIpuUMep, «BJaJleeT aBTOMOOMIEM». DTa UAesl JOCTaTOYHO €CTECTBEHHA JUIsl HAIIero
co3HaHus. Ee ciencTBueM siBisieTcs pa3aeieHle CBOMCTB Ha ABa Thna. OJHU ciryXaT s
OMMCAHUS XapaKTEPUCTUK OOBEKTOB, MPUHUMAIOIINX HEKUE KOHKPETHBIC 3HAUEHUS:
YHCIIOBBIE (TEMIEpaTypa, pasMmep, JIMTEIbHOCTb), CTPOKOBbIE (Ha3BaHUE), JOTHUECKHE
(BkiroueH). [pyrue ciyxaT s OTpakeHHUs! CBA3El 00BEKTOB MEXIy cOo00M, BhIpaxas,
Harpumep, HHHOPMAITUIO O TOM, YTO OOBEKT A SBJISIETCS YaCThiO 00beKTa b, v 4TO 3TH
O00BEKThI B3aUMOJECHCTBYIOT KakKMM-TO MHBIM oOpa3oM. CBoHCTBa MEpBOro BUAA MBI
HA30BEM CBOWMCTBaMU-TUmMepalamu, BTOPOro TUIA — CBOWCTBAMHU-CBSA3SIMHU.

B TepMuHax JOruMKy CBONMCTBA HA3BIBAIOTCS npeduxamamu, 1 Takoe 0003HaueHHe
YacTO BCTPEYAETCS B JIMTEPATYPE O CEMAHTUUYECKUX TEXHOJOTusX. s mpenukaToB
CyIIECTBYeT cnenuaibHbiii popmar 3ammcu. Tak, 3amucek SABnsercs/loueprio (A, b)
TOBOPUT O TOM, YTO OOBEKT A CBSI3aH ¢ 00bEKTOM b OTHOILIEHHEM «SBISETCS 10UYEPHIO».

[IpunuMas peleHue O MNPEACTABICHUU KaKOM-TMOO0 XapaKTepUCTHUKUA OOBEKTa
B BUJIE CBOMCTBa-JUTEpala, CIeAyeT MPOSBIATH OOJBIIYI0O OCTOpPOXHOCTh. Hampumep,
B OOJIBIIMHCTBE CiIy4yaeB OyJeT HENpaBUJIbHO CO3/1aBaTh CBOWCTBO «TEMIIEpaTypa» AJs
KaKoro-iu0o MaTepualibHOrO0 OOBEKTa: 3HAYEHHWE TEMIIEpaTypbl MOXKET OBITh
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3a()MKCUPOBAHO B aKT€ U3MEPEHUS, U, CIEA0BATEILHO, MOKET OBITh CBOMCTBOM MMEHHO
oObekTa knacca «M3mepenuey. MckiaroueHns BO3MOKHBI, HO JOJKHBI ObITh 000CHOBAHHBI.
[Toxoxee cooOpaxxeHUe OTHOCUTCS U K CBOMCTBAM-CBSI34M: IIPU CO3/IaHUH TAaKUX CBOWCTB
KKl pa3 He0OX0IUMO MPUHUMATH PEIIeHUE, MOXKHO JIM O0OMTUCH CBOMCTBOM, WIIH
HEOOXOJMMO CO37aBaTh CHEIHAIbHBII OOBEKT UIA BBIpAXKEHHUS CBsI3U. Bapuant ¢
00beKTOM OoJiee YHHMBEpCAJleH, HO MEHee YJI00€H MpHU BBIMNOJHEHUU JIOTHYECKUX
BbIUKCIIeHU. Hanpumep, yTBepKIeHue 0 TOM, 4TO co0aka CTOPOKHUT MOA03PEBAEMOro0,
MOJKET OBITh BBIPAKEHO KaK MPSMOM CBSA3BI0 MEXIY ITUMH OOBEKTaMH, TaK U TpU
MOMOIIM JIOTIOJTHUTEIBHONW CYIIHOCTH — TaKOM, Kak SK3eMIULp Kiacca «BwimogHeHue
GyHKIUU»: OAMH 00BEKT (CoOaKa) BHIMOJHSIET ONPEACICHHYIO (PYHKIIUIO (CTOPOKHUT) MO
OTHOIIICHUIO K IPYyTOMY 00BEKTY (4€JIOBEK, BEICTYIAIOIINUM B POJIH MTOJ03PEBAEMOT0). ITO
II03BOJIUT, HAIIPUMEP, OIIPEIEIUTh NHTEPBAIl BDEMEHH, B TEUEHUE KOTOPOT'O BBIITOIHIETCS
(GyHKLIHS, a TakkKe COOOIMMTh HMHPOPMALKIO O TOM, YTO CTajl0 MPUYMHONW TaKOIO
NOBE/IEHUs COOAKU, U K KAaKUM IIPUBEJIO MOCIEICTBUAM. Vcnonp3oBaHne cBONHCTBA-CBA3H

MO3BOJIMIIO OBl TOJIBKO 3a()MKCHPOBATh CTATUYECKYIO KAPTUHY.

B pamkax paccMaTrpuBaeMoi HaMH METOJOJIOTUH MOJCIUPOBAHUS OIIPEICIICHUS U
CaMM CBOMCTBAa MOTYT HaXOJUTHCSI MEXKy COOON B TE€X MJIM MHBIX OTHOIIICHUSX, a TAKXKE
00J1a1aTh XapaKTEPUCTUKAMH, TO3BOJISIONIMMHU JeJaTh JOTHYECKUE BBIBOJLI. B »Toi

IJ1aBE MbI IPOCTO MEPEUYUCIIUM HX, A JIETATIbHO PACCMOTPUM ITO3HEE!
- DKBUBAJICHTHOCTH (HAIIpUMEP, «JJIUTETBHOCTDY U «IIPOJIOKUTEIBHOCTDY ).
- MHBepCHOCTh. DTO OTHOIICHUE aKTYaJIbHO JIJIsl IBYX CBOMCTB, BHIPAXKAIOIIINX
OTHOIIIEHUS O00BeKTOB. Hampumep, OTHOIICHUE «SBISETCS CHIHOMY

MHBEPCHO OTHOIIEHUIO «SBIISIETCS POAUTEIIEM).

- Pa3zpenuHeHHOCTH. J[Ba CBOKMCTBA-CBS3U Pa3bEAUHEHBI, €CJIM HAJTMYNE OJTHOU
U3 HUX WCKIIOYaeT Hainuyue apyrou. Hampumep, cBOWCTBa «SBISIETCS
MaTEPhIO» M «SABIISIETCS JIOYEPbIO» Pa3beAUMHEHBI, TaK KaKk A HE MOXET

OJTHOBPEMEHHO OBITh M MaTEPhIO, U 1049ephio b.
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ITon-cBoiicTBo. Tak ke, Kak U KJIacChl, CBOMCTBA MOTYT OBITh 0OBEAMHEHBI B
nepapxuu. Tak, eciim CBOUCTBO-CBA3b «SBIIETCS JOYEPHIO» — ITOA-CBONCTBO
JUISL «SABJISIETCSI POJICTBEHHUKOMY, TO €CJIU A ABJISIETCS JOYEPHIO b, TO BEpHO
U TO, 4YTO A SIBJISIETCS] pOJICTBEHHUKOM b.

TpanzutuBHOCTh. Eciiu kakoe-i1nO0 CBOWCTBO TPaH3UTUBHO, U U3BECTHO,
yTO 00BEKT A CBsI3aH 3TUM CBOMCTBOM ¢ 00beKTOM b, a b — ¢ B, T0 A cBs3an
TEM K€ CBOMCTBOM ¢ B. Hampumep, CBOWCTBO «SBJISETCA YacCTbIO» —
TPAH3UTUBHO. 3HAYUT, €CJIU JIBUTATENb SIBIISIETCS YacTblO aBTOMOOWJISA,
a TIOpIIEHb SIBJISIETCA YAaCcThbIO JBHUTaTENs, TO BEPHO M TO, YTO MOPUICHb
SIBJISICTCS YACTHIO aBTOMOOMIIA.

CummMmerpuyHoCTh. Eciim A cBsizaH ¢ b cMMMETpUYHBIM CBOMCTBOM, 3TO
aBTOMAaTHYECKH oO3HayaeT, uTo b cBsi3aH ¢ A TeMm ke cBoMcTBOM. Tak,
CBOWCTBO «SBIIIETCSA CyIIPYyTOM» CUMMETPHUYHO, TO €CTh €CJii VIBaH sBIIsIETCS
cynpyroM Mapuu, To 1 Mapus siBnisiercs cyrnpyroit MiBana (st cpaBHeHus,
CBOMCTBO «SBJISIETCA POAUTEIEM» — HE CHUMMETPUYHO, T.K. OOpaTHOE

CBOWCTBO UMEET JPYTOH CMBICIH).

OI’paHI/I‘IeHI/IH, HajJlaraCMbI€ Ha 3HAYCHHA, KOTOPLIC MOTI'YT IIPpUHHUMATDb CBOﬁCTBa,

MOHO (hOpMaTH30BaTh TaK:
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Tun npuHUMaeMOro 3HaueHus. sl CBOMCTB-IIUTEPAIOB XapAKTEPU3YET THUII
JUTepaa: Yuciao, CTPOKa, Jara, JOrMYeCcKoe 3HaYeHue u ap. st CBOMCTB-
CBSI3eH TIEPEUHCISIET KJIacChl OOBEKTOB, C KOTOPHIMHU JaHHASI CBSI3b MOXKET
CBS3aTb HEKHUI OOBEKT.

Jlnana3oH BO3MOXKHBIX 3HAUYCHHWM (YMCIIOBBIC TPAHMIBI JAWANa30HA IS
CBOMCTB-JINTEPAJIOB, MEPEUUCIICHHUE ONMPEACICHHOTO MHOXECTBA O00BEKTOB
JUIsl CBOMCTB-CBSI3EH, U T.11.).

KonnuecTBo BO3MOKHBIX 3HAYEHUN. ITO HE UHTYUTUBHOE, HO OYEHb BAXKHOE
orpannueHre. CBOWCTBO «ABJISIETCSA CYNPYrOM» MOXKET IPUHUMATh TOJIBKO

OJIHO 3HAYEHWE Ui TPaKJaH €BPOMEHCKUX CTpaH, HO HECKOJIBKO — JJIsi
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apaOckux. YenoBek MOXKET MMETb HECKOJIBKO MMEH, TOpOj — HECKOJbKO
Ha3BaHMi. B TO ke Bpemsi, CBOMCTBO «TeMiepaTypa» Bceraa OyleT UMETh
TOJIBKO OJTHO 3HAYEHHE, HO 00YCJIOBIIEHHOE KOHKPETHON TOYKON N3MEPEHHUS
U MOMEHTOM BpeMeHH. BbIpaxkasch TOYHee, B psae ciydaeB OyJler
HEMPaBUJILHO MPUCBOUTH CBOMCTBO «TeMIlepaTypa» GU3NYECKUM 00bEKTaM;
npaBUIbHEE MNPUCBOUTH €ro OOBEKTaM, OTHOCSIIUMCS K KIACCy «aKT
u3Mmepenus». Kaxnpii  Takoit oObeKT OyneT HMEThb CBOMCTBA,
IIPUBS3BIBAIOIIME U3MEPEHUE K MOMEHTY BPEMEHM M TOYKE, TZI€ OHO
BbINIOJIHEHO. CBOMCTBO «TeMmeparypa» TakuX OOBEKTOB CMOXKET HMETh
TOJBKO OJHO 3HAYECHHUE.
- Oo6s3arenpHOCTh. Kaxknoe cBOMCTBO 1 Ka)KI0T0 00BEKTa MOKET UMETH 0,
1 wnmm Oonee oOsA3aTenbHBIX 3HaYeHWM. Eciau CcBONHCTBO HMMEET OJHO
00s3aTeNIbHOE 3HAYEHHE — ATO O3HAYaeT TO, YTO KaK MHUHHUMYM OJIHO
3HaY€HHE CBOWCTBA JUISl KaXK/10T0 MHAUBUIyaIbHOTO O0OBEKTA JOIKHO OBITh
3a/1aHO.
3aiaHue OrpaHMYECHUN B OHTOJIOTUYECKOM MOJIENIM UMEET CEPHE3HYIO CIELU(PUKY,
CBS3aHHYIO C T€M, YTO OCHOBHBIM CIIOCOOOM HX HCHOJb30BaHUS SBISETCS 3aJaHHe
MPUHAJJICKHOCTH 00BEKTA K KJlaccaM. JTO BeChbMa HEOUEBUIHBIM MOMEHT, KOTOPBIN MbI

oIPOOHO PACCMOTPUM JaJiee.

Hu nepeuncneHHple OTHOMIEHWS W XAPAKTEPUCTUKU CBOWMCTB, HHU CIMCOK
BO3MOKHBIX OTPAaHUYEHUN HE ABIISIOTCS UCUEPIIBIBAIOIIMMU — OHU IPUBEIEHBI, CKOPEE, B
Kau4eCTBE IPUMEPOB JIOTHUYECKUX YTBEPKICHUM, KOTOPBIE MOXHO HCIOJIb30BaTh IpU
COCTaBJICHHH MoJiesiel. B To ke BpeMsl, BCE 3TU BUABI YTBEPKICHUN UMEIOT KOHKPETHOE
BBIPAXKEHUE IPU IIOMOILIN TEXHUYECKUX CPEACTB CEMAHTUYECKUX TEXHOJIOTUM, O YEM MBI

IIOrOBOPHUM B CJICAYIOIIEM pa3acliic.

Crnenyer noq4epKHYTh BAXKHOE OTJIIMYHE UCIIOIb3YEMOTO HAMH 3HAUEHUS TTOHATHUS
«CBOMCTBO» OT CBOMCTB B OOBEKTHO-OPUEHTHUPOBAHHOM mnporpammupoBanuu. B OOII
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CBOWCTBO HEPA3pPBIBHO CBSI3aHO € KJIACCOM, B KOTOPOM OHO  OIPEHENEHO.
B paccmarpuBaemoii HaMM MapagurMe MOJEJIWPOBAaHHS CBOMCTBA  CYIECTBYIOT
HE3aBUCUMO OT KJIACCOB; OJTHO M TO K€ CBOWCTBO MOXXET OTHOCHTHCS K OOBEKTaM,
IpUHAAICKAIINM pa3IuYHbIM KiaccaM. bosee Toro, kiacc 00beKTa MOXKET ONPEEISTHCS
B 3aBUCHUMOCTH OT TOT'0, KAKUMHU CBOMCTBAMHU OH
oobmanaetr. Kcratn, nmonsarue «xitace» B OOII u B To, umo O00HO CBOLICMBO MOJNCEm

KOHTEKCTE HAIIIEr0 MU3JIOKEHUS MMEET PA3HbBIN OmMHOCUMbCA K 00beKmam  pasHvlx

CMBICIT: B OOH 3TO H_Ia6.]10H OHpeI[eJIHIOHII/Iﬁ munoe — KOHmpuHmyumueHasl uoes o
. s

npoepammucmos. llone «onuna» 6
CTPYKTYypy  uHpopmaruu o0  0ObEeKTax

mabauye «Buodvl Koumeuneposy u
OTIPE/ICJICHHOTO THUIIA, ¥ JOMYCTUMBIE OTIepaluu
CONUHAY 8 madwme «Toeapbz» - 9mo

C HUMH. B HallleM ke ciyyae Kiace — 9T0 BCero 084 pasHuIX NOJIAL, U OJisl MO20, YMoObl UX

JIUIIB CIIOCO0 TPYIITUPOBKH OOBEKTOB. cpasHums mexcoy coboii, Heobxoouma

TeM He MeHee, TSI Ka)KI0Tr0 CBOMCTBA MBI HaNUCauHas npocpammucmom J102UKd.

JTOJIKHBI OHpeI[eJII/ITL Ha60p KJIACCOB, K B onmonocuueckoii sice mooenu u 61wl

KOHMeUHepos, U mosapvl UMeion 00OHO U
00BEKTaM  KOTOPBIX  MPUMEHHUMO  JaHHOE
mo e  CEOUCMB0  «ONUHAY. IDmo

CBOMCTBO, 4YTO OBUIO YKa3aHO BBIIIE, IIPH §
noszeoJjiient, Hanpumep, Haumu OOHUM

06CY>KIICHI/II/I OCHOBHBIX XapaKTCPpUCTHK 3anpocom éce npeomemnl, odIadAOWUE
CBOMCTBA. onpeoenenHou OJIUHOU, He3ABUCUMO OMm
ux muna.
B 3aKJIIOUYCHUE HArOMHUM, 4TO

OIpeie/ICHUs] CBOMCTB, TaK)Ke KaK WHIMBHIyaIbHBIC OOBEKTHI U KJIACCHI, JOKHBI HMETh
YHHUKAJIbHBIC HICHTU(PUKATOPHI.

Kcratu, nmpuHAUISKHOCTh WHIMBHUIYAILHOTO OOBEKTa K KaKOMY-THOO KIIaccCy
TEXHHYECKU BBIPAYKACTCS MPHU MOMOIIM CBOMCTBA 3TOr0 00BbEKTa. YTBEPIKIACHHE O TOM,
YTO HEKasl CyIIHOCTh A s81iemcs dK3emMniapom kiacca b BbIpaxaercss MpU TOMOIIH
cBoiicTBa (mpenukara) rdf:type, onpenenennoro B ctanaapte RDF.

OTHECeHHE CYIIHOCTH K ONPEICIICHHOMY CTaHIapTHOMY BHIy — KJjacc,

WHUBUyJIbHBIN O0BEKT, HJIM CBOMCTBO — TaK)KE BBIPAYKAETCS TPU TMTOMOIIM CBOMCTBA.
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To ecThb, YTBEpXKIEHHUE O TOM, YTO CYIIHOCTh A umeem 6uo cywrocmu mooenu Knacc
BBIpaYKaeTCsI P IIOMOIIK TOTO YK€ caMoro cBOMCTBa (mpenukara) rdf:type.

BaxHo mOHUMATh, YTO [T OIIMCAHUS CTPYKTYPhI M OHATHIHOIO ammapaTa MOIC/IH
(ompezeneHmii KJIacCOB U CBOMCTB) MBI HCIIOJIB3YEM TOT XK€ CaMbIii HHCTPYMEHTAPHIA, YTO
U JIUIS HATIOJTHEHHUS MOJICIIH MPEIMETHBIM cojepkanueM. To ecTh, ¢ TEXHHUSCKOW TOUKU
3peHMsl CTPYKTypa H COIep)KaHHe HH(POPMAUU B CEMAHTHYECKMX TEXHOJIOTHIX
BBIPA)KAIOTCSA OJHHUMH U TEMHU K€ CPEICTBAMHM, JOCTYIHBI IPU IOMOIIH OIMHAKOBBIX

IIPOTPAMMHBIX HHCTPYMEHTOB.

2.7. Tlpumep OHTOJIOTHYECKOI MOJeJH

Urak, Mbl onrcany caeayronmn Mpouecc CO3/1aHusl OHTOJIOTUYECKON MOAEIH:

Oexomnosuuua Ugentudurkauma Knaccudurauns OnucaHwe CEOWCTB 3HaJyeHWA, CEA3M

Puc. 10. ITocienoBaTenbHOCTh CO3TaHUS OHTOJIOTHYECKON MOJIEIIN

[IprMeHUM OMMCaHHYIO METOMIOJOTUIO0 MOJCIIMPOBAHUS HA MpakTUKe. BecnoMHUM
PUCYHOK 1, ¢ KOTOpPOTO MBI HaUaJikd 00CYXIeHre MH(HOPMALIMOHHBIX Mojeieid. CocTaBUM
UH(OPMAITMOHHYIO MOJIENIb H300paKEHHON HA HEM CTATUYECKOM CIIEHBI, TT0/Ipa3yMeBas,
YTO OHA CO3Ja€TCSd B IENAX OTPaOOTKU CIEHAPUEB BO3MOXHBIX JEUCTBUU MpH

3aJICPKaHHUU ITOJ03PCBACMOTO.
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Puc. 11. UcxonHasa nuaopmanus 1uisi MOJETUPOBAHUS

NnentudunupyeM Ha 3TOM PUCYHKE YEThIpe WHIWBHIYaJIbHBIX OOBEKTA:
YyeJIOBEK, CO0aKa, ITOBOJIOK, YEIIOBEK.

[IprcBOMM UM yHUKaJIbHBIC UACHTU(DHUKATOPHI — COOTBETCTBEHHO, Al, A2,
A3 u A4.

OnpenenuM HaOOp KJIACCOB, KOTOPBIE MOHAMO0ATCS IS KiaccUpUKaIuu

BBIACIICHHBIX HAMH O6T)CKTOB, u O6’I)GI[HHI/IM X B HCPAPXUHU:

[To akTuBHOCTH: [To Tuny:

[Ipenmer Yenosek
JlelicTByro1I€EE JTUIIO0 ITonmo3peBaemblit
Crarnueckunii mpeaMeT Kunounor

Cobaxka
IToBomok

3agaaum JOTUYECKHUE YTBEPXKACHUS JUIsl CO3JaHHBIX KIIACCOB:

Hu omno oOeiicmeyrowee nuyo He SBISIETCS cmamuyecKum npeomMemom,
1 Hao0OpOT.

Krnaccor uenosex, cobaxa, nosoook Takxke HUMEIOT HE TEPECEKAIONIUecs
MHO>KECTBA 3HAYEHUM.

Bce nro0u (B penenax Haiiei MOJIeNN) SBISIFOTCS MO0 nodo3pesaemvimu,

00 KUHOI02AMU.
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Bce

3HAYEHUU.

Bce nooospesaemuvie sBnsitorces ioovmu. Bee kunonozu SIBISAIOTCS 1H00bMU.
Bce npeomemw: (B mpenenax Hamed MOJENM) ABISIOTCS OO
OelcmeyiowumMu auyamu, IM00 cmamudecKumu npeomemamu.

Bcee oeiicmeyrowue nuya susitorcs npeomemamu. Bee cmamuueckue
npeomemul SIBISIIOTCS npeoMemamu.

Knaccudunmpyem Hanm HHAUBUAYaTbHbIE OOBEKTHI:

A1 oTHOCHUTCH K Ki1accaM /[eticmsyrowee auyo u [looo3pesaembiil.

A2 otHOCuUTCH K KiaccaMm /Jeticmsyrowee auyo nu Coobaka.

A3 oTHOCHTCS K KiaccaM [Ipeomem v [106000k.

A4 otHOCHTCH K KI1accaM /[eucmeyrouee auyo u Kunonoe.

OnpenenuM HaAOOpP CBOMCTB-CBSI3E€H, KOTOPBIE MOHAI00STCA AJIsI ONUCAHUS
B3aMMOJICUCTBUSI  OOBEKTOB  (Ha3BaHUSI  CBOMCTB-CBS3€H  BBIJICIICHBI
KYpPCUBOM):

A Oepoicum 6 pyke b.

A Haoem Ha b.

A cmopoorcum b.

A Haxooumcs noo cmpadiceii b.

OnuiiieM XapakKTEepUCTUKHU U OTPAaHUYEHUS JJIs1 CBOMCTB.

«/lepoicum 6 pyke» OTHOCHTCS K OOBEKTaM Kiacca Yenosexk, a €ro
3HAYCHUSMH SIBJISTFOTCSL 00BEKTHI Kilacca Cmamuueckutl npeomen.

«Haoem na» oTHOCHUTCS K OOBEKTaM kiacca /lericmsyrouee auyo, a €ro
3HAUYCHUSIMHU SIBJISIIOTCS OOBEKTHI Kitacca Cmamuueckuti npeomem.
«Cmopoorcum» n «Haxooumcesa noo cmpadiceti» OTHOCATCS K OOBEKTam
Kiacca /leiicmgyrouee auyo, U UX 3HAYCHUSIMH SIBJISIIOTCSI TaKK€ OOBEKThI
KJjacca /[ercmsyrowee 1uyo.

IEPEYUCIIEHHbIE CBOWCTBAa MOryT MMeThb OT 0 10 JH000ro KOJM4ecTBa

8. Ormuiiem JOru4ecKre YTBEPKICHUS AJIsi CBOMCTB:
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9. 3ammiem 3HAYEHUS CBOMCTB JJIsl HAIIUX OOBEKTOB:

- A4 oeporcum 6 pyke A3. A3 nadem na A2. A2 cmopoorcum Al.

Taxum 00pa3oM, Mbl NOJYyYUIM MHUHHUMAIBHOE IO COJIEP/KAHUIO, HO IOJIHOE IO
CTPYKTYp€E OINKCaHUE CLEHBI, N300pakeHHOM Ha puc. 11. B npuBeneHHOM BHJE MOJETD
IIO3BOJIIET HaM CJI€NaTh TOJIBKO OJMH BBIBOJA — O TOM, 4T0 Al naxooumcs noo cmpaoicet
A2. Jlns mpugaHus 3TOM MOJAENM HPAKTUUECKOIO CMBICIA €€ HYKHO CYLIECTBEHHO
pacIIMpUTh — HAPUMEpP, OMHUCATh T€ (PaKThl, 4YTO cobaka OPOCHUTCS Ha 3aJCPKAHHOTO,
€CJIM OH IMONBITAETCs 0€’XKaTh, @ KUHOJIOT JaCT KOMaHJly U IIEPECTAHET AEpPKATh IIOBOIOK.
[TonmHast ¢ mparMaTUYecKO TOUKH 3PEHUS MOJIETh TOJDKHA COJCPKATh!

- OomMcaHue 1enei (A7 MmoJo3peBaeMoro 1eiab — cOexarb, A KUHOJOora —
OpeIoTBPAaTUTh MOOET),

- BO3MOXHBIX JICUCTBUM (O€XKaTh, HAMACTh), U

- UX [OCJIEACTBUH (00€3/1BUKEH, paHEH ).

B Taxoit Mmonenu nienu, 1eHCTBUS, MOCIEACTBH Oy Iy T MPECTaBICHbI IPHU TTOMOIIN
KJ1accoB U 00BbeKTOB. TakuM o0pa3zoMm, 0ObEKTaMU B OHTOJOTMYECKUX MOJENSX MOTYT
BBICTYIIaTh HE TOJIBKO MaTepUabHbIE IPEIMETHI, HO U IEUCTBUS, ONIEpallii, COCTOSHUS,
cutyaru. Hanpumep, 00bekT «1moder» OyAeT OTHOCUTBCS K Kiaccy «uenn». CBONCTBO
«MMeeT 1esb» OyAeT NpUCYyIle KaXAOMY OOBEKTY Kiacca <«JIeWCTBYIOIIEE JIHUIO», U
KOHKPETHO JuIsl 00bekTa Al ero 3HaueHue — «mmoodery». Jlornueckue yTBEp>KIACHHUSI MOTYT
UMETh TaKoH, HanpuMmep, BUA: «Ecin 00beKT 06e308udicer, To OH HE MOXKET Oexcamboby;
«Ecnm cobaka deporcum npeAMET, ITOT IPEAMET 00E308UNCEHY.

Ha Ttakoii Mogenn MOXHO OyAeT MPOBECTM MMMTALMIO Pa3BUTHUSI COOBITHI Mpu
Pa3IMYHBIX HAYaJlbHBIX YCJIOBHAX (HampuMep, MpU pa3HbIX BapuUaHTaX IOBEIACHUS
[10JI03PEBAEMOr0), U MOJYYUTh B KAaUECTBE PE3yJibTaTa MHCTPYKLMIO AJII KUHOJIOTa IO
peIoTBpalIeHUIO odera.

Takas mozens OyneT HaMHOTO LIMPE MO COAEPKAHHUIO, HO OyAeT COCTOATH M3
CYILIIHOCTEN TeX K€ BHI0B, KOTOPHIE Mbl HCIIOJIb30BAJIM B HAIIIEM MPOCTEHIIeM BapuaHTe
MOJIETH.
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3. TexHoJornueckoe BOILJIOIIIEHHE CEMAHTHYECKUX MoJiesien

3.1. KomnboTepHble TEXHOJOTMH IJsi CEMAHTHYECKOI0 MOJAeJHMPOBAHUSA.

RDF, RDFS u OWL

CemMaHTHYeCKHE TEXHOJIOTMM — 3TO0 Habop cmocoOOB TMpEeACTaBICHUS U
UCIIOJIb30BAaHUSl ~ KOHIIENTYaJU3UPOBAHHON WH(OpMAnMu B  DJIEKTPOHHOM  BHUJIE.
OnpeneneHue MOAYEPKUBAET CyTh IMpoIecca HCIOJIb30BAHUS CEMaHTHYECKUX
TEXHOJIOTUIA: CO3/JaHUE KOHIIETITYaJIbHOTO MPEACTaBICHUS Yero-11u0o0, 1 €ro BOIUIOIEHUE
B 3JIEKTpOHHOM (dopme. Jlyuiie Bcero moHsITh OCOOCHHOCTH 3TUX TEXHOJIOTMI MOXHO B

CpPaBHEHUU C APYTHMMH CIOCOOaMu MpeICTaBIeHUs HH(pOpMaLUu.

Hawnbosiee ecTeCTBEHHBIM U TIPUBBIYHBIM JIJII HAC SBISIETCS HOMOKOBOE
npedcmaenenue (TEKCT, N300pakeHUs, BUIEO, 3ByKkH). [IpencTaBieHHass B MOTOKOBOM
BUjJile MHGOpMALMS — 3TO CUTHAJ, AJsi paciiudpoOBKH W BOCHPOU3BEACHHUS KOTOPOTO
WCITOJIB3YIOTCS CIIEIMaIbHBIC allllapaTHBIE W IMporpaMMHBIC cpeacTBa. Kak mpawmiio,
porpaMMHOE OOECTICUeHHE HE aHaJU3UPYeT COACPKMMOE (CMBICT) TaKOro CHUTrHaja,
MOJTHOCTBIO BO3JIaras 3ajgady ero HWHTEpHIpeTalii Ha Tojib3oBaTend. Heckoibko
OCOOHSIKOM CTOHUT TEKCTOBOE TPEICTABICHUE: TEKCT MOXKET aHAIM3UPOBATHCS IPHU
MOMOIIM CTAaTUCTUYECKHMX M WHBIX METOJOB, KOTOpbIE OOJIET4arOT TIOUCK H
CTPYKTypHUpOBaHHe HHGOpMAIMK B HEM. [Ipr 3TOM OCMBICTICHUS TEKCTAa HE POUCXOIUT,
HO WCHOJB3YIOTCS HEKOTOpPhIE WHCTPYMEHTHI, oOOJerdarpmue padoTy ¢ HUM Ha
KOHIICTITYaJIbHOM ypOBHE ISl 4ejoBeka. OOImMM TMPU3HAKOM, OOBCIMHSIIONIIM BCE
BapUaHTHI TIOTOKOBOTO TMPEACTABICHHUS WH(GOPMAIUH, SBISETCS TO, YTO BOCIPHHSTH €€

CMBICJI MOKCT TOJIBKO YCJIOBCK.

Jlist 06paboTKu CTPYKTYpUPOBAHHOW WH(OOPMAIIUU HCTIOIB3YETCS pelsyuoHHOe
npedcmaenenue (Tadnuipl, 6a3el JaHHBIX). CyTh ATOr0 MOAX0Ja COCTOUT B pPa3/eiICHUH

uH(popMalMM Ha MeETaJlaHHble, OMUCHIBaOIIME TUN U (dopmaT HHGOPMAIIMOHHBIX
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AJIIEMEHTOB, M COOCTBEHHO JIaHHbIE, HECYIHE CBEIACHUS O KOHKPETHBIX OOBEKTaX,
SBJICHUSX, UX CBoicTBaxX. Kak mpaBmio, nHpOpMaIs MpeacTaBIseTCs B TaOIMIHOM
Buje. Kakmas Tabnuia XpaHUT CBEIEHUS O KaKOM-JIMOO THIE OOBEKTOB, SBICHUN WU
cBs3edl. CTpOKM TaOJIUIBI IPEACTABIISIIOT CBEJICHUSI O KOHKPETHBIX OOBEKTaX UITU CBA3SIX.
Kaxnmprii cromber; Tabnumpl XpaHUT HWHPOpPMAIUIO O KaKOM-THOO CBOWCTBE WU
KOHKPETHOH CBsA3M 00bekTa. Onucanus TabiuIl U CTOJIOLOB ABJISAIOTCS METaJaHHBIMH, TO
€CTh CBEJICHUSIMU O CTPYKTYpE JaHHBIX, & COAECPKUMOE TabJIUIl — COOCTBEHHO JTAHHBIMHU.
Hannuve weTagaHHBIX [1a€T BO3MOXHOCTh CTPOUTH MPOTPAMMHBIE AJITOPUTMBI
00pabOTKM JIaHHBIX, TO €CTh MEPEKIIAbIBATh YaCTh 3a/1a4 10 00padoTke nHpopmMaIuu Ha

BBIYHUCIIUTCIIbHYIO MAIllIUHY.

Cemanmuyeckue mexnono2uy NPeCTaBISIOT cOO0H CIeyIOUIMA Iar B pa3BUTHH
MalIMHHO-YUTAEMbIX IIpeacTaBiIeHnd nHpopMmau. OHU Jal0T BO3MOKHOCTh BOILUIOTHTD
B DJIEKTPOHHOM BHJE KOHIIENTYaJbHBIE MOJEIN, IOCTPOEHHBIE IO IPUHLIUIAM,
OMMCAaHHBIM B IPEIBIAYIIEM pa3jeie, MO3BOJIIIOT NIEPENABATh COAEPKAILYIOCS B ITUX
MOJENIAX MHPOPMALMIO U aBTOMAaTHYECKU 0OpadaThiBaTh €€, B TOM YHUCJE — IMOIy4YaTh

JIOTUYCCKHC BbBIBOABI HA OCHOBAHHUHU IIPABUIIL.

TexHoJOrMYECKOE BOIUIOMICHUE CEMaHTHUCCKHX TEXHOJOTHMM HeceT Ha cebe
OTIIEYaTOK HCTOPUM HMX BO3HUKHOBEHHSA, O KOTOPOH MbI YXE YIOMHHAIH BBIIIE.
YcnenHas peanusanus «ceMaHTHUeCKOM maytuHbDy (Semantic Web) mpowussena Ol
PCBOJIIOIMIO B MEXaHM3MaX MOWCKa B MHTepHeTe, YTO MMENO Obl OYEHb CEPhE3HBIC
HSKOHOMHYECKHE MOCACACTBUS IS KOMIIAHHH, MMEIOIIMX BO3MOKHOCTh BJIHSTH Ha €ro
pa3BuTHe. BO3MOXHO, 3TO SIBJISETCS OJHOM W3 MPUYUH TOTO, IIOYEMY peallbHBIE YCIIEXH
Ha 3TOM TMIONPHIINE CBEIUCh K Pa3pabO0TKe HECKOJbKHX MHKPO()OpMAaTOB — KpaiiHe
OTrPaHUYEHHBIX OHTOJIOTHH, IO3BOJSIOIINX IIyOJMKOBAaTh Ha caiiTax HEKOTOPYIO
UH(POPMAIIHMIO B MallIMHHO-YMTaEMOM BH/E (a1peca, CBEJACHHUS O TOBapax), U OISATh JKE
KpaifHe OrpaHu4YeHHON MOICPIKKE STUX MUKPO(GOPMATOB TTOMCKOBBIMU MallTHHAMU. ITO
MOYKHO CPaBHUTH ¢ H300pPETEHHEM U Pa3pabOTKON MUKPOIIPOIIECCOPOB TOIBKO ISl TOTO,
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4yTOOBl CO3/1aBaTh HAa HUX HCKIIOYUTENIBHO YCTPOMCTBA, YIPABIAIOIINE, HAIpUMED,
nBrxeHneM nudToB. Koneuno, HE06X0IMMO OTMETUTh U JOCTATOYHO BBHICOKUI YPOBEHD
TEXHOJIOTHYECKON CIOKHOCTH CO3/IaHUsI CEMAHTUYECKUX OMHCAHUI BCEl MyOIMKyeMO
B UHTEpHETE MH(pOpMaLuu, IpoOsieMbl BBIPAOOTKH OHTOJOTUYECKOTO SIApa U CPEACTB
COTIOCTABJICHUS 3JIEMEHTOB Pa3HbIX OHTOJIOTUM, O6€3 Yero cozmaHue riuodaabHoro rpada
notepsieT cMbIcil. Ellle 0THUM NpensTCTBUEM SIBISETCS U3MEHEHHE MapaurmMbl pabOTHI C
uHpopMaIme Kak JUisl € aBTOPOB, TaK U JUIs MOJIb30BATENIEH: €CIM COBPEMEHHBIE BEO-
CalThl, 10 CyTH, MAJIO YeM OTIUYAIOTCS IO IPUHIIUIIAM MIPEIOCTABICHUS HHPOPMAITUH OT
OyMa)KHBIX T'a3€T, TO UCIIOJIb30BAHUE CEMAHTUYECKUX TEXHOJIOTUI HE UMEET OUEBUTHOTO,

IIPUBBIYHOI'O aHajiora B OOBIYHOM JKU3HHU, YTO 3aTpyaHACT HUX BOCIPHUATHC JIA

I10JIb30BATENECH.
KaK 6I)I TO HH 6BIHO’ 6Har0ﬂapﬂ yCI/IHI/IHM Texuonoecuu «cemanmuyeckoll
OHTY3HAaCTOB CEMAaHTHUYECKOU IIayTHHBI MBI naymuHoly  — oanexko He nepeas

MOy YHIIN Ha60p TEXHOJIOTUM, MPUHATHIX B BHUJIC peanuszayus 102UYecKUx BblUUCIeHUI.

pekoMenmammii win crangapros W3C, u HaGop Cywecmeyem, nanpumep, szvix Prolog,
pao  opyeux  cpeocme. Ilpobrema
NpOrpaMMHOT0  00ECIeYeHUss C  OTKPBITHIM

COCMOUmM 8 UX 8bICOKOU CLONCHOCMU U

HCXOJHBIM KOAOM, Ha KOTOPOM MOZKHO pPCIIATH .
manou lell80()H0€n1U Ol CO30aHUA

3alauu, JaJICKHUC OT JOBOJIBHO Y3KHX esuei

npoOyKmMos ons KOHEUHO20
«CEMaHTUYECKOW mayTHHb». IloTeHnman sTHX noavzosamens. Y o ceManmu4eckux
TEXHOJIOTHA, Ha HAIII B3I, CEpPBhE3HO MEXHONOo2Ul  eCmb  XOPOWIUll  WAHC

npeodm €nb omon paspsle.

HefooleHeH. Tem wuHTepecHee pa3padaThiBaTh

MCTOAbI UX IIPAKTHYCCKOI'O IIPUMCHCHU .

HTak, pacCMOTPUM COCTaB «TEXHOJIOTHYECKOro cTekay Semantic Web.
[Ipexxne Bcero, HeoOXOIUM Oa3MCHBIA CHOCOO BBIPAKEHUS HHPOPMALINH,
IPEJCTaBICHHON B OHTOJIOTMUECKUX MOJesX. Takum crocoOoMm cTajl TPHUILIET —

CUHTAKCHUYCCKAA CTPYKTYpPaA, COCTOAIIAA U3 TPCX SJICMCHTOB!
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Ilomnexariee Cxkazyemoe JlononHenue

KOHC‘-IHO, Ha3BaHUA TPCM JJICMCHTAM TPHUILIICTA

Bonpoc ana pasmbiwieHus
MBI AaJId IIPOU3BOJBHO, HO OHH OTpaAXKAIOT HUX CYTb.

3anunTe B BUAE TPUMNJIETOB
lloonescawee — 3TO Bcerga Kakasi-TMOO CYIIHOCTh CBEEHMSI O TOM,
MOJIEIM, O KOTOpOoHl cooOmiaercs uHGOpPMAIS. uto W.WN. NBaHoB paboTaeT
Craszyemoe — CBOUCTBO, 3HAUEHUE KOTOPOI'O MBI XOTUM B KoMnanun 000 «Anbda,

AVPEKTOPOM KOTOpPOM
3a7aTh JJI 3TOro oObeKTa (B JOTMKE OHO Ha3bIBaCTCS

asnsgetca l.11. lNeTpos.

npeouxamom). Hakonen, dononnenue MOXeT ObITh WIH
JUTEPaAIOM (YHUCIIOBBIM, CTPOKOBBIM 3HAYEHUEM), WU
JIPYTOW CYIIHOCThIO. Pazymeercs, CyIIHOCTH W CBOMCTBA 3aJalOTCAd MX YHUKAIbHBIMU
uneHTuduKkaropamu. BpiOpaHHble HaMU Ha3BaHUS YacTed TpUILIETa YAOOHBI elie U
NOTOMY, YTO COOTBETCTBYIOT TI'PaMMAaTHYECKOM CTPYKType mpocrenmen ¢(pasbl-
YTBEPXKJICHUS B €CTECTBEHHOM sI3bIKe, Hanpumep: «Cobaka — SBISETCS — S KUBOTHBIMY.

[Ipy mnomomM TaKUX TPUILUIETOB MOXKHO BBIPA3UTh Gcr0 HUHGPOPMAIHIO,
coJieprKalllytocs B 1I0OOW OHTOJOTHYecKoi Moaenu. Koneuno, He0OX0AMMO ONpPEIeIUTh

(bOpMaJ'II/BM, HniIm Ha60p IMpaBHJI, I1I0 KOTOPBIM COCTABJIAIOTCA TPHUILICTHI. Ot IIpaBHJIa MbI

pPaccMOTPUM UyTh MO3KE, a MOKa MPOIOJIKUM 0030p CEMaHTUYECKUX TEXHOJIOTUM.

OmHuM U3 KpaeyrojbHbIX KaMHEH OHTOJIOTUYECKOW MOJCIU  SBIISIIOTCA
YHUKAJbHbIEe HAeHTH(UKATOPBI 00bekTOB. B Semantic Web npunsito, 4To0bI 3TH
unentudukaropel umenn Bua URI — yHuMBepcanabHBIX HISHTH(PUKATOPOB PECYpPCOB,
CTaHAAPTU3UPOBAHHBIX I cetn MuTepHeT. Takum oOpazoM, Bce MICHTU(PHUKATOPHI B

OHTOJIOTHYECKUX MOJIENIAX MOTYYaroT BU/:
http://uMsi-xocTa/OHTONOTUSHUICHTUPUKATOD
Bmecto cumBona # juis oTheneHHMs Ha3BaHUA OHTOJIOTMM OT HACHTU(UKATOpPA

KOHKPETHOW CYITHOCTH MOKET MCIIOJIb30BaThCS CIIAIT — /.
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HyxHO moHMMaTh, YTO TaKOW CIMOCOO 3amucH HUACHTU(PHUKATOPOB — YHUCTas
YCIIOBHOCTb. VJIeHTU(UKATOp HE MMEET HUKAKOTO OTHOIICHHUS K MPOoTOoKoIy hitp, «mms-
XOCTa» MOXET OBITh BBIMBIIIJICHHBIM M HE COOTBETCTBOBATH HU OJHOMY PEaJbHO
CYIIECTBYIOIIIEMY CalTy, Ha3BaHUS OHTOJNIOTUM W TOCJHenHss (yYHHMKallbHAas) YacTh
uaeHtudukaropa  (GHopMHPYIOTCS  MPOU3BOJIBHO, Ja W CHUMBOJa #  mepen
uneHTugukaropom MoxkeT He ObITh. B o0miem, URI BmomHe MO0XHO BOCHIPHUHUMATH
NPOCTO KaK CTPOKY, KoTopas (opMupyeTcs TIO ONpeAelieHHOMY IIa0IoHY
UCKITIOUUTETLHO JIJIs1 00€CTIeUeHNs YUTAEMOCTH YEJIOBEKOM.

CymiectBytoT obOmenpunsaTeie ontosorun, tTakue kak FOAF (friend of a friend),
MpeIHa3HAYCHHAS IS BRIpAXKCHHUS HHPOpPMAIIUU O TIepcoHaX. Takne OHTOJOTHH UMEIOT
coOCTBEHHOE TIPOCTPAHCTBO HMMEH — TIEPBYIO YacTh HWACHTH(PHUKATOPA, TaKyl Kak
«http://mms-xocta/ontonorus». Hampumep, mns FOAF  mpocTpaHCTBO HMEH —
http://xmins.com/foaf/0.1/. CoGcTBeHHBIE TPOCTPAHCTBA UMEH UCTIONB3YIOT U CTaHIAPTHI
RDF, RDFS, OWL, ¢c KoTopsIMH MBI TO3HAKOMHUMCS Jlajiee. B Takux mpocTpaHCTBAaX UMEH

OIIPCACIIAIOTCA I/II[CHTI/I(l)I/IKaTOpBI CYMHOCTCﬁ, OIMMCAHHBIX B 3THUX CTaHAApPTAaX.

Crnenyroumii HabOp TEXHOJOTUHM, KOTOPBIE MBI PACCMOTPUM, MPUMEHSETCS JIs
CepUAIM3allMU OHTOJIOTUYECKUX MOJENeH (T.e. JJIsi COXpaHEHUs Mojeiei B (aiiibr).
3/1€Ch MOYKHO BBIJIETUTD JIOTUYECKUM M CHHTAKCUYECKUN YPOBEHB: JIOTUYECKHUIN YPOBEHB
ompeeseT MPUHIMIB M TpaBWIa Mepeadyd CMBICIIOBOTO COACP)KAaHUS OHTOJIOTHIA,
a CHHTaKCUYECKU — CrOcoObI MpeoOpa3oBaHUsl 3TOTO CMbICIA B MOCJIEI0BATEILHOCTH
CHUMBOJIOB.

CyuiecTByIOT HECKOJBKO «S3BIKOB» [UJISl 3alMCH CEMAHTUYECKUX MOJIEIEH,
ocHOBHbIMH 13 KoTopeix sBisitorcs RDF, RDFS u OWL. RDF u RDFS mo3Bosstor
3amuChIBaTh npocteimue (hakTel 00 00beKTax, kinaccax u cBoiictBax. OWL omnuceiBaer
CJIOKHBIC B3aUMOOTHOIIICHUS KjaccoB W cBoicTB. OtHomeHus mexay RDF/RDFS u
OWL noctaTto4Ho cloKHBI: ¢ 0/1HOM cTopoHbl, OWL ucnosib3yetr HEeKOTOpPhIE BEIPAKECHUS
NPEIIIECTBYIONMX CTaHAaPTOB, TAaKKE KaK MPeIUKaT IpUHaAIISKHOCTH K TUy (rdf:type);
C JIPYrol CTOPOHBI, OH MEPEoIpeNneseT TaKhue WX BBIPAKECHUS, KaK THUIl CYIIHOCTH
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«Kimace» (owl:Class Bmecto rdfs:Class — 31ech ecTh Hr0aHC B ONpeC/ICHHH Kiacca s
pa3ubix quanektoB OWL). C TpeTbeii CTOpOHBI, HEKOTOPbIE U3 TAKHUX MEPEOIpeIeICHHBIX
BBIPOKCHHUIA UCITOJIB3YIOTCS PEKE, YeM WX aHAJIOTH W3 MPEAIISCTBYIOIIETO CTaHIapTa:
rdfs:subClassOf ucmnonssyercst uwame, dyem ero anamor Owl:subClassOf. B o6riem,
Ha TIPAKTUKE OHTOJIOTHSI OOBIYHO MPEACTABISIET COOOM CMECh U3 BBIPAKEHUHN BCEX TPEX
CTaHJapTOB.

OWL uMeeT HECKOIBKO «IUATEKTOBY: PEIKO UCIOIb3YEMbIH, O4EHb YIIPOIIIEHHBIN
OWL L.ite, man6omnee gacto npumensemsiii OWL DL (Description Logic), u 6oraTslii 1o
BbIpaszuTebHbIM Bo3MokHOCTIM OWL Full. OHo u3 pazmmumii mexxny OWL DL u OWL
Full coctour B Tom, urto mms OWL DL rapaHTupyercs BBIYHCIMMOCTH JIFOOOTO
normyeckoro BeipaxkeHus, a miusi OWL Full — wer. C apyroii cropons;, OWL Full
MO3BOJISIET, HANPUMEp, CAENATh KaKyl0-IMOO CYUTHOCTh KJIAaCCOM M MHAMBHUIYaJbHBIM
00BEKTOM OJJHOBPEMEHHO, YTO ObIBa€T HEOOXOIUMO B CJIIOKHBIX MojelsX. [lanee Haem
pacckaze Mbl Besne OynaeM mojapasymeBaTh wucnoiibzoBanue OWL DL. Hakonern,
cymecTByeT HoBas Bepcus cranmapra — OWL 2. B Hell onpeneneHsl Tak Ha3bIBaGMbIE
npoduarn OWL, Hanararomnme Ha BO3MOKHOCTH SI3bIKa Pa3IMUHbIC OTPAHUYEHUS C HENBIO
onTUMHU3UpOoBaTh ckopocTh Berunciennii: OWL RL, OWL QL u np.

CranmapTaMu TPETyCMOTPEHBI pa3HbIE CHHTAKCHCHI, MO3BOJISIONINE COXPAHATH
OWL wmu RDF/RDFS B ¢aitn. Haubosee pacnpocTpaHEHHBIM SBJSICTCS XOPOIIIO
u3BectHbiii XML. Hcnomes3yercss Takke cuHTakcuc Turtle, Gomee makOHWYHBIN, |
TTO3BOJISIONINH JIeTYEe «BUACTHY TPHUILICTHI B KOJE.

[Tporpammuoe oOecnieuenue aiasi paboret ¢ RDF/RDFS/OWL  Bkitouaet
pEOaKTOpPhl, BU3YaJU3aTOPHl, a TAKXKE MAIIWHBI JOTHYCCKOTO BBIBOAA (AHTJIMACKUI
TepMuH — reasoner). [ocieaane nmpeaHa3zHAYEHBI 1T TOTO, YTOOBI IPOBEPSATH OHTOJIOTHH
HA HAJIMYUWE TPOTUBOPEUM, a TakKe aBTOMAaTUYECKH  JeJiaTb  BBIBOJbI
(T.e. IPOIYIIMPOBATH HOBBIC TPUILJICTHI) HA OCHOBAHHMH TTPABUJI U UMCIOIITUXCSI B MOJICITH
daktoB. Hanbosee momynsapHbiM CBOOOTHO PacIpOCTpaHsIEMbIM PEeIaKTOPOM OHTOJIOTHIA
apisierca Protégé, k KoTopoMy B BHUJI€ IUIATUHOB MOXHO MOJKJIIOYaTh CpPEJCTBa
BU3YaJIM3aIMH, [IOCTPOCHHUS 3alPOCOB K OHTOJIOTHUH, TTOJTyYCHHS BBIBOJIOB.
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[TonsiTHO, OomHaKO, 4TO paboTaTh C MoAENsIMU B (DaillioBOM pexuMe KpaiHe
HEYI00HO, @ B MHOTOIIOJI30BATEIIbCKOM PEXKUME — MPAKTHIESCKH HEBO3MOXKHO. [1loaToMy
CYIIECTBYIOT MPOTpaMMHBIC NPOAYKTHI Kiacca Triple store — xpaHWIIMINA TPHILIECTOB,
GyHKIMOHUPYIONIME aHAIOTUYHO 0a3aM aHHbIX. Hanboee n3BecTHbIE PEIICHHS TAKOTO
kiacca — Apache Jena, Virtuoso, Sesame, GraphDB u MHOecTBO npyrux. B Tom unce,
coznath triple store moxxHo Ha ocHoBe Oracle 11g. XpaHwiWia TPHUILICTOB HMECIOT
porpaMmMHbie UHTEP(ENCHI, MO3BOJIAIONINE 00paIaThCd K HUM U3 Pa3IMYHBIX CPEACTB
MPOTrPAaMMHUPOBAHMSI, HWCIOIL30BaTh MAIIIUHBI JIOTHYECKOTO BBIBOAA. CyIEeCTBYET
crangapt SPARQL, onuckIBaroIuii mporpaMMHBIN HHTEPGENC U CHHTAKCUC 3aIIPOCOB K
OHTOJIOTUYECKUM MOJICTISIM; YK€ M3 €ro Ha3BaHWUS OYEBHIHA aHAIOTHsS ¢ s3bikoM SQL.
[Mporpammuas peanuzanmss SPARQL-unTepdeiica K comaepXKUMOMy XpaHWIUIIA
TPUIUIETOB Ha3bIBaeTcs Toukoit moctyna SPARQL (SPARQL endpoint).

XpaHuNuIa  TPUIIIETOB  PEATH3YIOT Pabomamuw co ecem nepeuucnennvim 110
UMIIOPT OHTOJIOTUM H3 (1)21171J10B MODICHO u3 1106020 A3bIKA
RDF/RDFS/OWL’ HO OOBIYHO He npocpamMmupoeanus, HO  Haubolee

MOJUIEPKUBAIOT SKCIIOPT B HUX. Takske HYKHO pacnpocmpaneHHou NPAKmMuKou

ABNAEMCS  CO30AHUE NPUTIONCEHUN HA
OTMCTUTBb, 4YTO HC BCC IPOAYKTHBI OIMHAKOBO
Java — 6nacodaps Hanuuuro pazeumozco

ean3ytoT mpaBuna kKoHBeptauuu n3 OWL B .
P y p pran npoepammuozco unmepgetica OWL API,

«IMCTBIE» TPUTIETE! (CM. nokymeHT «OWL 2 peanuzyemoz20 OONLUUUHCINEOM
Web Ontology Language Mapping to RDF | cevanmuuecrozo IT0.

Graphs»,  http://www.w3.0rg/TR/2009/REC-

owl2-mapping-to-rdf-20091027/), nostomy pe3yibratel umnopra OWL B xpaHuuine
TPUILJIETOB 3aBUCST OT MPOTPAMMHOMN peaiu3alui.

Eme oanum wmHTEpecHBIM KiaccoM cemaHThuueckoro [IO sBISIIOTCS CUCTEMBI,
MOJI/IEP>KUBAIOIINE PAOOTY ¢ KOHTPOJIUPYEMBIM €CTECTBEHHBIM sI3bIKOM. OHU MO3BOJISIOT
3aMUChIBaTh BBIPAXKEHUS, OJIHO3HAYHO TpaHcaupyromuecs B OWL, Ha noaMHoxkecTBe
€CTECTBEHHOTO sI3bIKa (AHTJIMICKOTO, PYCCKOTo U T.1.). Ha ecTrecTBEHHOM SI3bIKE MOYKHO
Y 33/1aBaTh 3alpOChl MAIlIMHE JIOTHYECKOTO BbIBOJA. [IpaBna, cUMHTaKcHYecKue MpaBuiia

KOHTPOJHUPYEMOI'O A3bIKa B COBPCMCHHBIX pCalrM3alugXx IOJIYy4YaroTCd AOCTATOYHO
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orpanuveHHbIMU. [Ipumepom Takoro mpoaykra siBisercs FluentEditor ot kxommnanum
Cognitum.Cymectyert u [10, mo3Bosisitoriee BOCCTaHABINBATH OHTOJIOTHYECKIE MOJICITN

u3 Tekcra — Hanpumep, ABBY'Y Compreno.

3.2. IIpocTble OHTOJIOTHYECKHE MOAEJH: CO3AaHHE KJaccoB. PemakTop

Protégé

0O630p Bo3moxkHocTelt OWL wmb1 mpuBenem pganee. Iloka ke Hamie 3amaueit
SBISICTCS. (POPMHUPOBAHUE TIEIIOCTHOTO TPEJICTABICHUS O B3aWUMOCBSI3U CEMaHTHYCCKUX
TEXHOJIOTHIA, ¥ O BOIUIOIICHUU HJEH CEMAHTHYECKOTO MOJCIUPOBAHUS MPHU TTOMOIIH
CYIICCTBYIOIIMX MPOrPaMMHBIX peanu3anuii. [loaTomy Mbel Oynem paccMarpuBaTh
MOCTPOEHUE W HCIIOJIH30BAHUE OHTOJIOTHYECKUX MOJENICH Ha MpUMepax, BKIFOUAIOIINX
peanu3aIio Mojieliel cpa3y B HECKOJIBKUX MPOrPAMMHBIX CpeJiax.

Jlns Hayana Hy>KHO pa3o0paThes ¢ TeM, KaK MPEICTABISIOTCS B OHTOJOTHUECKUX
MOJIEINIAX CYIIHOCTH, OTIMCAHHBIC HAMH B TIEPBOM pa3jielie: WHIWBHIYATbHBIC OOBCKTHI,
KJIACChI, ONPEACIICHUSI U 3HAUCHUs CBOMCTB. HauHem MBI ¢ ompeaeneHus kiacca. Dakr

CyYII€CTBOBAHUS KJIIACCa KOHCTATUPYCTCSA OAHHUM TPHUILIICTOM!

IMoanexamee Cka3zyemoe (mpeamkar) JlonosiHeHue

VYHUKaATIbHBIN Nmeet Tun Kiacc

uaeHTU(UKATOP Ki1acca

B crnegyrommx TabnMuax ¢ TpUILIETaMU Mbl HE OyneM MNPUBOAUTH 3aroJIOBOK
«TOJUIeXKAIEe — CKa3yeMOe — JIONOJIHEHHE», IIOTOMY YTO CTPYKTypa TpUIUIETa BCEraa
OJIMHAKOBA.

CnoBamu «MmMeet Tum» Mbl 0003HAUYMIIA MPEIUKAT, ONPEACIICHHBIA B CTaHAApTE
RDF, KoTOpBIi1 HCITONB3yETCS 1S YKa3aHUS TUIA CYIIHOCTENH OHTOJIOTUYECKUX MOJENIEH.
URI storo cBoiicTBa BRIMISAUT Tak: http:// www.w3.org/1999/02/22-rdf-syntax-ns#type,

wim cokparenHo — rdf:type.
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CnoBom «Kmace» bl 3amenunmn URI ompenmenenmst «kmacc», 3agaHHOTO B
craagapre OWL. Ono umeer Takoit Bum: http://www.w3.0rg/2002/07/owl#Class, nmu
cokpamenHo — owl: Class.

3aMeTHM, 4TO eciu Obl MBI OCTaBaMch B pamkax crangapra RDF/RDFS, To
orpeesieHue Kiracca BeIMsaeso Obl Tak: http:// www.w3.0rg/2000/01/rdf-schema#Class
(rdfs:Class).

YHUKaIBHBIA UASHTHPUKATOP KOHKPETHOTO KJIacca MbI MOXEM MPHIyMaTh CaMH.
[Tycts on Oynet Takum: http://example.ru/sample#OurFirstClass. Torna moimHOCTBIO HaII

TPHUILICT 6y,Z[€T BBII'TIAACTD TakK:

rFirstClass /22-rdf-syntax-ns#type 1#Class

http://example.ru/sample#Ou | http://www.w3.0rg/1999/02 | http://www.w3.0rg/2002/07/0ow

JUist yuTaeMOCTH MOAOOHBIX 3alKMCEN OHU COKPAILAIOTCS IMYTEM HCIOJIb30BaHUS
npedukcos, 3ameHstonmx «oouryro» yacts URI. g repmunos RDF, RDFS u OWL ecTb
COOTBETCTBYIOIIME CTaHAApPTHbIE Npe(UKCHl, a JUIsl HAICH OHTOJOTMU MBI MOMKEM
ompeaenuTh cBod. Hampumep, oObsBUM mnpedukc My _ontology, koropwiid Oyzaer
3amenaTh 4yactb URI http://example.ru/sample#. Torna npuBencHHas BBIIIEC 3aMUCh

CTaHET TAKOMU.

my ontology:0OurFirstClass rdf:type owl:Class

Yuraercs kyaa mydine, He Tak Ju? CyTh 3TOTO TPHILIETA, TTOBTOPUM, COCTOUT
B KOHCTaTalMu TOro (pakta, 4to cymHocTh http://example.ru/sample#OurFirstClass
SIBJISIETCS KJIACCOM. 3aMETUM CIIC pa3, 4TO IIPHUBCACHHAA HOTAIUA ABJISACTCA JIWIIb OAHUM
13 CIIOCOOO0B BBIPA3UTh 3Ty UHGOPMAIIHUIO.

B nauane RDF-daiina B8 XML-cunTakcuce npeurch MOTYT ObITh OOBSIBICHBI TaK:

<rdf:RDF xmlns="http://example.ru/sample#"
xml:base="http://example.ru/sample"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
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xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

[TocmoTpuM, Kak co3AaTh 3TO YTBEP)KIECHHE B PEAAKTOPE, MOJICPKUBAIOIIEM
crangapt OWL. [{ns nepBbIX yrpaXHeHUM Mbl OyJIeM UCTIONIb30BaTh Protégé — cBo0oaHO
pacmpocTpaHsieMbIil pelakTop, paspadoTanabiii CTIHPOPACKUM YHUBEPCUTETOM.

OTKpBIB perakTop, rnepeiinem Ha 3akinaaky Classes, naxxmem kaonky Add Subclass
B JICBOM CIHCKe, U BBeaeM HaszBanue — OurFirstClass. 3ameTnm, 4to pemakTop caenan
HaIll KJIacC MOIKIACCOM IPEyCTaHOBIECHHOTO Kitacca Thing, K KOTOpoMy OTHOCHTCSI BCE
cymiee. BripoueM, 3TOT pakT HUKaK HE OTpa3uTcA B (paiiiax, KOTOPHIE MbI ITOJIYYUM MOCE

COXpPaHCHUA MOJICIIH.

untitled—untulugr—zﬂ (http:/ /www.semanticweb.org/serge/ontologies,/ 2014 /1 funti

File  Edit “iew Reazoner Tools Refactor  Window  Help

<A | > | & untitled-ontalogy-28 (hittp: eenewe semanticyweb orgizergeliontologies 201 44 funtitl

r Active Ontology |/ Entitie= r Claz=ses |/ Ohject Properties |/ Drata Propeties r Annotation Prog

|/|:|ESS hierarchy |/I3Iass hierarchy (inferrad) |

oy

)

¥ @ Thing
L OurFirstClass

Puc. 12. Co3nanue kiacca B pegakrope Protégeé

CoxpaHuM Halry MOJIeJb, YTOOBI TOCMOTPETh, KaK OHA OYJIET BHITIISAAETH B (aiiie.
OOpaTtyM BHUMaHHE, YTO PEAAKTOp MpeuiaraeT HaMm BbIOpaTh U3 HaOopa (opmarTos,

cpeau kotopeix ectb RDF/ XML u OWL/XML. Eciiu mbi Beioepem RDF/ XML, To daiin

IPUMET TaKO# BH/I (3ar0JIOBKH HE TIPUBE/ICHBI):

<owl:Class rdf:about="http://example.ru/sample#fOurFirstClass"/>
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Ecmu Beiopate OWL/XML, To conmepkarenbHast 4acTh ¢aiiia OyJaeT BBIMISACTD

TaK:

<Declaration>
<Class IRI="#OurFirstClass"/>

</Declaration>

Takum 00pa3oM, ofHa U Ta K€ MOJEIb MOXKET ObITh cepranin3oBana B (aiia XML
COBEPIICHHO MO-Pa3HOMY, B 3aBHCHUMOCTH OT KOHKPETHOT'O CTaH/apTa.

HNuTepecHo Takke NpoHAOIIOAaTh 3a TEM, YTO MPOUZOUACT TPU HMIIOPTE
MOJIyYeHHBIX (paiiiioB B xpaHwiuile TpurietoB yepe3 SPARQL-untepdeiic. g storo
BOCIIOJIb3yeMcsl TIpoAykToM Apache Jena, TouHee — BXOASIIEH B COCTaB 3TOrO
¢perimBopka SPARQL Ttoukoii goctyma, kotopas HasbiBaeTcs Fuseki. Fuseki, kak u
JPYTHE TOYKHU JIOCTyIIa, UMEET COOCTBEHHBIN BeO-HHTEP(EIC 1T BBITOJHCHHUS 3aIIPOCOB,
KOTOPBIA MOKET OBITh MCIIOJIB30BaH KaK YEIIOBEKOM, TaK M MPOrPAMMHBIM IPOTYKTOM.
Boiins B ator mHTepdelic (ecnm yctaHoBUTH FUSEKI Ha JOKaabHBIA KOMIIBIOTED, TO
ccelika JuIs Bxoja B Hero Oyzaer — http://localhost:3030), maxkmem Ha ccbuiky Control
panel, u BeiOepem Habop manHbIX (dataset). [Ipu padoTe ¢ mepBoit Bepcueit Fuseki mbl
OKa)XeMCS Ha CTpaHUWIlE, COoJep)Kameil Tpu (GOPMBI, COOTBETCTBYIOUICH CIyKOam
SPARQL:

-  SPARQL Query — 3anpocsl Ha u3BjeueHrne nHHOpMaIuy,
- SPARQL Update — 3anpocs! Ha n3MeHeHHe HH(POPMAIIMK B XpaHUJIHIIIE,
- File upload — 3arpy3ka ¢aiina RDF win OWL.

[Ipu pabote co BTOpOii Bepcueit Mbl YBUIAUM IyHKTHI MeHIO Dataset, 3a koTopbiM
CKPBIBAIOTCS BO3MOXKHOCTH BBITIOJIHEHHUS 3alpOCOB W 3arpy3ku (aitmos, u Manage
datasets, uepe3 KOTOPBI MOYKHO CO3/1aBaTh HOBbIC HAOOPBI JAHHBIX M YIPABJISATh HMHU.

Bocnonb3yemcs cHauana Gopmoii 3arpy3ku ¢aiia ajis Toro, 4ToObl IOMECTUTH B
TOYKY JOCTyMa COAEPKUMOE Harero ¢aiia, 3kcnopTupoBaHHoro u3 Protégeé B popmare
RDF/XML. Brioepem (aiin u Hasxkmem kHomky Upload. B kauectBe pesynbrara Fuseki

IMMOKaXXCT HaM KOJIMYCCTBO CO3JaHHBIX TPUILJICTOB — UX 6y11€T ABa.
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Ilepeiinem Ha cTpaHuily 3ampoca W BbIMoaHUM mpocrteimmiit SPARQL-3ampoc,

KOTOPBIN BEPHET Bce coneprknumoe Moaenu (cuatakcuc SPARQL-3ampocoB Mbl 06cy1um

najnee):

SELECT * WHERE { ?a ?b ?c }

Mpbl yBUAMM, YTO pe3yJbTaToM OyJeT TOT CaMblil TPUILIET, KOTOPBIM MbI

IIPHUBOAWIIN BbIIIC:

http://example.ru/sample#0Ou

rFirstClass

http://www.w3.0rg/1999/02
/22-rdf-syntax-ns#type

http://www.w3.0rg/2002/07/ow
1#Class

BepHGMCH K pacCKaszy 00 OCHOBHBIX nmpucMax CO3JdaHusd MOHCHGﬁ. HepBoe

I[eﬁCTBHC, KOTOPOC HaM 3aXO04YCTCs BBIIIOJIHUTL C KJIaCCaMM — OIIPCACICHUC IMOAKIIACCOB.

B Protégé niis 3Toro Hy»HO yCTaHOBUTH KypCOp Ha KJIACC-POAUTENh U HaXaTh KHOIKY

Add subclass. B RDF/ XML ¢akt Hamuuus kiacca-poauTeliss OyIeT OTpakeH TaKhuM

o0Opazom:

<owl:Class rdf:about="http://example.ru/sample#SecondClass" />

<rdfs:subClassOf="http://example.ru/sample#OurFirstClass" />

</owl:Class>

[Tpu umnopte Takoro onpenesacHus B Triple store o6pa3yroTcs aBa TpUILIETA:

http://example.ru/sample#Se

condClass

http://www.w3.0rg/1999/02
/22-rdf-syntax-ns#type

http://www.w3.0rg/2002/07
/owl#Class

http://example.ru/sample#Se

condClass

http://www.w3.0rg/2000/01
/rdf-schema#subClassOf

http://example.ru/sample#

OurFirstClass

Oo6pamatscs k kiaccaM 1o ux URI He oueHb-TO ya00HO, Ja)ke eCiu OnmpeneanTh

npedukc. HyxxHo yuntsiBats, yto URI, HanpumMep, He MOKET COAEpKaTh IPOOEIOB U P
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APYTUX CIIELCUMBOJIOB — 3HAYUT, BCE «UMs» KJIacca AOJDKHO MPEICTaBIATh cO00H 0JJHO
cnoBo. Ecnu MBI XOTHM, 4TOOBI C HAIIMMHU KJaccaMd pPa0OTamd MOJb30BaTEIH, HE
3HaKOMbIE C CEMAaHTHUECKUMH TE€XHOJOTHSIMH, KEJIaTeIbHO CHPATATh OT HUX TOT (DaKT,
YTO YHHUKaJIbHBIM HAeHTU(UKaTOpoM kiacca siBisgercs URI, a He mpocto ctpoka. s
ATOr0 HY>KHA BO3MOXHOCTH 33JaBaTh JJIs KJIACCOB YMTAEMble UMEHA, IPEANOUYTUTEIIHHO
— Ha HallleM POJIHOM SI3bIKE.

B Protégé mns atoro mpeaHasHaveHa 3akianka Annotations B cBoiicTBax Kiacca.
HaxaB Ha pacmofio)keHHYIO0 B HEMl KHOIKY «+», YBUAMM TUAIOTOBOE OKHO CO3/aHUs

OITMCAHUIM;

5E|:und[|ass

= Constant | Entty Rl | IRIEditer | Property values |
----- ® backwardCompatiblewith| | ¥aue

""" ® comment BTopol knacc

----- m deprecated

----- mincompatibleywith
----- misDefinedBy

----- W pricr/ersion
----- msecdlso
----- myersionInfo

I ] | e | ) -

| Ok || Cancel |

Puc. 13. Onucanue knacca B penakrope Protégé

Cnena MCPCUYNCIICHEBL HCCKOJIBKO

CTaHJIapTHbIX CBOﬁCTB, I/ICHOJIB3yeMLIX TSt OcmanvHole 6UObI aHHomauyuu

npueoo0samcs ons opeanuzayuu
OIIUCaHHUuA DJIEMCHTOB MOJICJINU. OHI/I SABIISAOTCA
coeMeCcmHOU pabomvl € OHMOJO2UEl,

BCTPOCHHBIMHA OIIPCACIICHUAMU,
n000epIHCKU ee 6EPCUOHHOCMU,

npeaycMOTpeHHbIMU cTangapramu RDF/OWL. OmCneoC UGS npoucxocdenus

Baknetinmm u3 Hux spisgercs label (sapasik umvt | xaocooco saemenma onmonozuu.

METKa) — 3TO CBOMCTBO KaK pa3 U MpeAHa3HAYECHO
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JUISL 3aJaHUsl YUTAE€MbIX HMEH 3JeMEHTOB. Yacrto HCITOJIB3YCTCA TaKKCE comment —

KOMMEHTApUH, paCIIMPEHHOE OMMCAHUE AIIEMEHTA.

Bri6pas cBoiicTBo label, B mose BBoa B ipaBoii 4acTi OKHA BBOAWM €T0 3HAYCHHUE.

O6paTI/ITe BHHUMAHHUC, YTO BHH3Y IIPCAYCMOTPCHA TAKXKC BO3MOKHOCTbL 3aJddTb THII

3Ha4YeHHUS (B JAaHHOM ciydae 3To Oyjaer cTpoka, String) w/wim s3bik (pycckumid). Tum

3HA4YCHMA 3a1aBaThb HC 065138,T€J'II>H0, a BOT A3BIK UMCCT CMBICJI BI)I6paTI> B TOM CJIy4ac,

cCJlIn HGO6XOHHMD 3aJaTb Ha3BaHHS 3JICMCHTA HaA HCCKOJBKHX H3HK3X.:KCT&TH,3T&

ocobenHocts RDF/OWL nenaer ero o4eHp ymoOHBIM ISl peain3aiiid MHOTOS3BIYHBIX

npunokernuii. B XML/RDF naiire onvicanue 0yaeT BBINISACTD TaK:

<owl:Class rdf:about="http://example.ru/sample#SecondClass" />

<rdfs:label>Bropoit kynacc</rdfs:label>

<rdfs:subClassOf="http://example.ru/sample#OurFirstClass" />

</owl:Class>

TpI/IHJICT, COOTBCTCTBYIOHII/Iﬁ OIMNCAaHHIO, BBITJTIAIUT TaK:

http://example.ru/sample#Se

condClass

http://www.w3.0rg/2000/01
/rdf-schema#label

"Bropom xJjacc"

Nwmena (label) u npoune aHHOTaNMK MPHUCBAaUBAIOTCSI OJIMHAKOBBIM 00pa3oM BCEM

OCHOBHBIM DJIEMEHTAM CEMAaHTHUYECKOM MOJCJIN — KilaCCaM, MHANBUAYaJIbHbIM 00BEKTaM

IICBOﬁCTBaM,3HaquHﬂNICBOﬁCTB,HOFquCKHNIaKCHOMaM,OFpaHquHHﬂMI{Hp.

3.3. IIpocTble OHTOJIOTHYECKHE MOAEJNU: MHAUBHAYAJIbHbIE 00bEKTHI

M CBOHCTBA

Kak MbI IIOMHHUM, OCHOBHBIMHU JJICMCHTAMH CCMAHTHYCCKHUX MOI[GJI@IZ SABJIAOTCA

KJIaCCBhI, WHAWBHUAYAJIbHBIC

00BEKTHI ©W  CBOMCTBA.

Paccmorpum  co3nmanue

WHIUBUYAJIbHBIX 00BEKTOB (I/IHa‘-Ie Ha3bIBACMbIX, XOTb M HC COBCCM KOPPCKTHO,
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9K3eMNaApamu), ONPENCIICHU CBOWCTB, U TMPUCBOCHHE 3HAYCHUU CBOMCTBaM

OIIPCACIICHHBIX 3K3CMILIAPOB.

B Protégé cymHoCcTH BCEX THITOB CO3AAI0TCS MOX0KHM 00pa3oM, TOIBKO AJIs 3TOT0
UCIIONIB3YIOTCS Pa3HbIe 3aKJIaKU PEIaKTopa:
- Classes — knaccsl,
- Individuals — unguBuyanbHBIE OOBEKTHI,
- Data properties — cBolcTBa-JINTEPAIIBI,
- Object properties — cBoiicTBa-yKka3aTean Ha 00BEKTHI.

3akianka Entities mo3BosIeT yBUIETh BCE 3TH JIEMEHTHI OJTHOBPEMEHHO.

B RDF/XML nonyueHHble CyUTHOCTH OyAyT OTINYAThCS TUTIOM, COOTBETCTBEHHO:
- http://www.w3.0rg/2002/07/owl#Class
- http://www.w3.0rg/2002/07/owl#NamedIndividual
- http://www.w3.0rg/2002/07/owl#DatatypeProperty
- http://www.w3.0rg/2002/07/owl#ObjectProperty

HaHpHMep, TPHUILICT C 0OBSIBIICHHUEM WHAWBUAYAJIbHOI'O 00BEKTA MOKET BBITJIIAACTD

TaK:

http://example.ru/sample#Se | http://www.w3.0rg/1999/02 | http://www.w3.0rg/2002/07/0ow

condClassObject /22-rdf-syntax-ns#type 1#NamedIndividual
Koneuno, pu CO3aHUU Brnrouue obwexkm 6 SecondClass, mwr
I/IHI[I/IBI/II[yaHBHOFO O6T>€KTa 06BIqHO mem camvbim amomMmamudeCcKu 6KJaAr4Yuiu

eco u 6 Haoxaacc OurFirstClass.
YKaSBIBaIOT, K KAdKHMM KJIacCaM OH OTHOCHUTCIA

HO Lll7106bl ﬂOﬂy"ll/lWlb 9/71_)/’ llH(])Oer"lClL/lLH()
(MBI TIOMHHMM, YTO OOBEKT MOXKET BXOJHUTH B
6 AB6HOM 61/1()6, Hy()fCH() ﬂ()()K.WO"lllelb

HECKOJILKO KJ1accos OHHOBpeMeHHO)' MAWUHY 102UUECKO2O Gbl(s"OaCl, O 4em Mbl

B penakrope Protégé€ 1uis 5Toro Hy»KHO BBIOPATE | paccrascen dance.
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co3JIaHHbBINM 00BEKT Ha BKIIajike Individuals, 1 HakaTh KHOMKY «+» HanpoTuB cjoBa Types
(mpaBoe HIKHee OKHO). OTKpoOeTcsl AMaJoroBo€ OKHO BbIOOpa kiacca. Pesymbrar

BBITTOJTHEHMS ATOM OIICpalrU BBITTISAANT TAK:

r Active Ontolooy r Entities r Classes r Ohject Propeties r Data Properies r Annotation Propetties r Individuals r oL YIZ r_D

Individuals: SecondClassObject B EE r annotations rUSE - |
# K Annaotations: SeconcdC]

# SecondClassObject Annotations

r Class hierarchy |/ Clas=z hierarchy (infen

Y- @ Thing
¥ OurFirstClass
b ‘Bropoi knacc'

Description: Seconck

Types
‘BropoiH knacc'

Puc. 14. UnnuBuayanbHbIH 0OBEKT — WICH Kjlacca B pefakTope Protégé

Kcraru, o6pature BHMMaHue, uto minsa «Btoporo kmacca» Protégé mokaspiBaer
B CBoeM HHTep(eiice 3HaueHue ero cBoicTBa label, a He yHUKaJIbHYIO YacTb
unentupukaropa URI.

B RDF/XML ¢axt Bxoxx1eHUsI 00bEKTa B KJIACC OTPA3UTCS CIETYIONTUM 00pa3oM:

<owl:NamedIndividual rdf:about="http://example.ru/sample#SecondClassObject">
<rdf:type rdf:resource="http://example.ru/sample#SecondClass"/>

</owl:NamedIndividual>

Tpuriersl B 3TOM cityyae OyayT BBITJISIETh TaK:

http://example.ru/sample#Se | http://www.w3.0rg/1999/02 | http://www.w3.0rg/2002/07/0ow
condClassObject /22-rdf-syntax-ns#type 1#NamedIndividual

http://example.ru/sample#Se | http://www.w3.0rg/1999/02 | http://example.ru/sample#Sec
condClassObject /22-rdf-syntax-ns#type ondClass
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OO6paTuTe BHMMaHUE Ha TO, YTO OMPEJEJICHHE CBOHCTBAa BO BTOPOM CTOJIOLE —
ONMMHAKOBO B o00oux Tpumuierax! To ecth TOT ¢akT, UYTO DJIEMEHT MOJIETH
SecondClassObject oTHOCHMTCS K  TPENONpPENeIEHHOMY  CTaHAApTOM  KJaccy
NamedIndividual, u sBisieTcs 4YJIE€HOM OMNPEEICHHOTO B JIAHHOM OHTOJIOTHU KJlacca
SecondClass, BbIpakaeTCs TpH IMOMOIIM OJAHOTO W TOTO K€ IPEAOINPEaCTICHHOTO
cTaHgapToM cBoiicTtBa. M3 »Ttoro cnemyer, kcratd, uro koa RDF/XML MoxHO

MeperucaTsb Tak:

<SecondClass rdf:about="http://example.ru/sample#SecondClassObject">
<rdf:type rdf:resource="http://www.w3.0rg/2002/07/owl#NamedIndividual" />

</SecondClass>

Pesynbrar mmmnopra 3Toro koja B triple store OyAeT TOYHO TakuUM XKe, Kak B

IIPEABIAYIIEM CIIydae.

[IepenimeM Kk pacckasy O TOM, Kak B MOJEJHU 3aJal0TCs CBOWCTBA U UX 3HAYCHUS.
Onpenenenne CBOMCTBA, 3HAYEHUEM JIJII KOTOPOTO SIBIISIETCS JIUTEPAJ, POUCXOIUT TaK.
B penakrope Protégé myxxHo mepeiitu Ha 3akianky Data Properties, co3math HOBOE
CBOMCTBO — KCTaTH, 0OpaTUTe BHUMAHUE, YTO Y CBOMCTB MOXKET OBITH CBOSI HEpPaAPXHUSI.
[Tocne sToro, UCHoJib3ysl MPaBOE€ HUIKHEE OKHO, MOKHO 3aJ1aTh JIBa BaXKHBIX aTpuOyTa
cBorictBa: Domain u Range. Domain — 310 Ki1ace, K 3k3eMIuiipaM KOTOPOTro MPUMEHHUMO
JTAaHHOE CBOMCTBO. Range — 3TO TuN 3HA4Y€HUI, KOTOPHIE CBOMCTBO MOXET MPUHUMATb.
CooTBeTcTBEHHO, 3HaueHwe i Domain BbIOMpaeTcs H3 CHOHCKa KJIACCOB,
CYLIECTBYIOIIEN B Halled MoAend, a Range — w3 omnpenesneHHbIX CTaHAapTOM THUIIOB
JAHHBIX (UCTHOJB3YIOTCS TUMbl AaHHBIX XSD). OOpaTuM BHMMaHue€ Ha TO, 4YTO
cemantuyeckoe 110 mHTEepnpeTupyer 3T 3HAYEHUS HE COBCEM OYEBUIHBIM OOpPa3OM.
Hanpumep, 3aganne Domain He siBiisieTcst OrpaHHYCHUEM, 3aCTaBISIOIIMM IIPHCBAUBATh
3HAYEHMSI ATOTO CBOWCTBA TOJBKO 00BEKTaM yYKa3aHHOIo kjiacca. BMecro aToro reasoner
OyIeT cuuTath, 4YTO JHOOON 0OBEKT, KOTOPOMY MPUCBOEHO KaKOe-THOO 3HAUYEHHE HTOTO

CBOMCTBA, SIBJIIETCS SK3EMILISIPOM YKAa3aHHOTO Kjacca!
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W knaccoB-HoCcuTENEH, W JUAMa30HOB 3HAYEHUW Y CBOMCTBA MOXET OBIThH

0 9YCM MBI PACCKaXEM HHIKC.

B oxne pC€aaKTOpa PC3yJIbTAaT CO3aHUA CBOMCTBA BBITJIAANT TaK:

HECKOJIbKO, HO 3/I€Ch HAC TOJICTEPETaeT €€ OANH HEOUEBHUIHBII MOMEHT: B COOTBETCTBUHU
co crarmaptoM RDFS, ecnu 3amaHpl HECKOJIBKO KIJIACCOB-HOCHTENICH, TO 3HAYCHUEM
CBOMCTBa CMOTYT 00J1a1aTh TOJIBKO T€ MHAMBUAYAIbHBIC OOBCKTHI, KOTOPBIC OTHOCSTCS
cpady KO BCEM TIEPEUMCICHHBIM KJlaccaM, T.€. HAaXOIITCA Ha WX TMEePECCUCHUH.
Hcronp30oBaTh 00BEIMHEHHUE KIIACCOB B KAaueCTBE JIMAlla30Ha MOYKHO TOJBKO ITyTEM

CO3MaHUs CIIEHHAIBHOIO KiIacca-00beIUHEHUS C MOMOIIBbI0 BhipaxkeHus Oowl:unionOf,

( Active Ontology |/ Entities r Claszes |/ Ohject Propetties |/ Data Properties r Anno

Data property hierarchy: = MBEE r.&.nnl:-tatil:-ns I/ Usage |
T= || = x Annotations: shorthlame
¥--mtopDataProperty Annotations

- mshortName

Puc. 15. CpoiicTBo-nutepai B peaaktope Protégé

AHanoruYHBIM 00Pa30M CO3/IAl0TCSI CBOMCTBA-yKa3zaTeau Ha 00beKThl. [y aToro

J11s1 CBOMCTB 000MX THUITOB MOYKHO TAaKXKe 3a7aTh OTPaHUYCHUSI Ha YKCIIO 3HAUYCHHM,
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Description: shorthlame

Equivalent To
SubProperty Of

Daomnains (ntersection)

OurFirstClass

Ranges

@ string

ucnosb3yercs 3aknaaka Object Properties. /[nana3on 3HayeHUN B 3TOM Cllydae TaKkKe

BI)I6I/IpaeTCH N3 4HCJia KJIIaCCOB, OIIPCACICHHBIX B OHTOJIOI'MH.

KOTOPbIE MOKET UMETh IAHHOE CBOMCTBO ISl KOHKPETHOrO 0OOBEKTa (HarpuMep, UMEH Yy
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YEIOBEKA MOXKET OBITh HECKOIBKO, a Jara Ha camom Oene, ¢ oepaHuueHusimu 6ce
POKIECHHS — TOIBKO opaHa). Jlus 3TOro He maxk npocmo — YCMAHOBICHHOE

I/ICHOHB3yeTCH HOHSITHE Cal‘dinality. qTO6BI OocpaHu4eHue He nomeuwaenm npuceounts

ceolicmeam  nobvie  3HAYEHU. Muvi
CO3d4aThb OI'PaHNYCHHUC, HYKHO HAKAaTh Ha KHOIIKY

BEPHEMCH K IMOM) 60npocCy 6 2laee 6.

«+t» HanpoTwB cioBa Ranges, u mnepeuTu Ha
3aknaaky Object (unm Data) Restriction creator B mosiBUBIIIEMCSI JUATIOTOBOM OKHE. 37I€Ch
HY’KHO BBIOpaTh CBOWMCTBO, Ha KOTOPOE HAKJIAJIbIBAETCS OrpaHUYEHHUE, 3aTeM Kiacc(bl)
i TUT(bI) TPUHAMACMBIX 3HAYCHHWI; BHU3Y OKHA BBIOMPAETCS TUI OTPAHUYCHUS —
MUHUMAJILHOE UM MaKCUMaJIbHOE KOJIMYECTBO 3HaYEHUM, U BBOAUTCS yucio. Hanpumep,
eciu ycTaHOBUTH min cardinality = 1, 310 OyneT o3HayaTh, YTO CBOMCTBO JOJKHO UMETh
10 MEHbBIIEH Mepe OJHO 3HaueHue g Kaxaoro odwekrta. Ilo ymomyanwrio moboe
CBOMCTBO MOKET UMETh JTH000€ KOJIMYECTBO 3HAUYCHUHN I KAXKI0r0 00BbEKTa.

VYka3aHHbIC OTPAaHUYCHUS UCIIOIB3YIOTCS MAITMHOM JIOTHYECKOTO BBIBOJIA TTPEXKIC
BCET0 TaKUM e 00pa3zom, kak Domain u Range, To ecTh /151 onpeieseHUs TOT0, K KaKOMY
KJIaCcCy OTHOCHUTCSI 00BbeKT-00Mamarens cBoiicTBa. Ho ecnu co3maTh B OHTOJIOTHH SIBHOE
MIPOTUBOPEYHE — HAIPUMEP, 33]1aTh MPHUHAIC)KHOCTh MHANBUAYATLHOTO 00BEKTa A K
kiaaccy B, mms cpoiictBa C 3amate Domain = B, MuHHMAaibHOE YHCIO 3HAYCHMIA
max cardinality = 1, a 3aTem yka3artb jBa 3HadeHus cBoiictBa C s o0bekta A — reasoner
BBIJIACT MPEIyNpekIeHre 00 omuoKe, HEKOHCUCTEHTHOCTH OHTOJIOTHH. JIFOOOTIBITHO, YTO
caenathb Tak xe ¢ min cardinality He nonyuurcs — eciu 3aaath Min cardinality y cBoiictsa
C = 1, v He yka3aThb HU OJHOTO 3HaueHMs cBoiicTBa C misa oObekTa A, OmMOKH HE
npousoiiner. B OWL neiicTByeT Tak Ha3biBaeMmasi «IapagurmMa OTKPBITOTO MHpPay,
C KOTOPOM MBI €HI€ HE pa3 CTOJKHEMCS Ha CTpaHMLAX 3TOW KHUTH. OHA COCTOUT
B TIPEATIOI0KECHNUH, YTO B OHTOJIOTHH 3a/1aHa HE BCS U3BECTHAsI MHPOPMAIIHSI, & TOJIBKO €€
yacTh. Takum oOpa3om, reasoner mpeamnojaraer, yto oObeKT A o0jamaeT 3HaYCHUEM
cBoiicTBa C, HO 3TOT (haKT MPOCTO HE OTPAXKEH B OHTOJIOTHUHU.

Kcraru, 6onee mpocToil 1 HaJEKHBIM coco0 yKa3aTh, YTO Yy CBOMCTBA JOJIKHO
OBITh TOJILKO OJIHO 3HAa4Y€HHWE I KaXKIOTO O0JaJaroIero WM OOBEKTa, COCTOUT BO
BKJIFOUCHUM OTPEICICHUS CBOWCTBA B TMPEAONPEACIICHHBIH CTaHIAPTOM  Kjacc
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FunctionalProperty (B Protégé sto nemaercs myrem ycTaHOBKH rajouku Functional B

ONpeEICHUH CBOICTBA).

PesynbTaT coxpaHeHusi omnpejesneHus cBoiicTBa-iutepana B ¢opmar RDF/XML

BBITJTIAAUT TAK:

<owl:DatatypeProperty rdf:about="#shortName">
<rdfs:domain rdf:resource="#OurFirstClass"/>
<rdfs:range rdf:resource="&xsd;string"/>

</owl:DatatypeProperty>

Jlns cBOMCTBa-yKa3aTelisi Ha OOBEKT:

<owl:ObjectProperty rdf:about="#0bjectProp">
<rdfs:domain rdf:resource="#OurFirstClass"/>
<rdfs:range rdf:resource="#SecondClass"/>

</owl:0bjectProperty>

KoneuHo, 1j151 4nTa€MOCTH OMPEICICHUSIM CBOMCTB CJIeAyeT NMprucBauBarth label.
Nudopmanuio 00 orpaHuyeHUsX Ha 4uciao 3HayeHud Protégé coxpanser
B RDF/XML He cambiM 0U€BHIHBIM 00pa30M, C HCTIOJIL30BAHIUEM aHOHUMHBIX 2JIEMEHTOB

OHTOJIOTHH — TaK HAa3bIBACMBbIX «ITYCTBIX Y3JI0OB», C KOTOPBIMH Mbl TIO3HAKOMHMCS AAJICC:

<owl:ObjectProperty rdf:about="#0bjectProp">
<rdfs:domain rdf:resource="#0OurFirstClass"/>
<rdfs:range rdf:resource="#SecondClass"/>
<rdfs:range>
<owl:Restriction>
<owl:onProperty rdf:resource="#0bjectProp"/>
<owl:onClass rdf:resource="#SecondClass"/>
<owl:minQualifiedCardinality
rdf:datatype="&xsd;nonNegativeInteger">1</owl:minQualifiedCardinality>
</owl:Restriction>
</rdfs:range>

</owl:0bjectProperty>
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Ham ocranoce HayuuThcs TpPUCBAUBATh 3HAYCHHUS CBONCTB WHAWBUIYATBHBIM
oObekTaM. B penaktope Protégé nns sToro npeanaznauena obmacts Property Assertions
Ha CTpaHUIIC MPOCMOTPa UHIUBHIYaTbHOTO 00beKTa. HaxkaTreM KHONKH «+» HaIlpOTHB
Data property assertion u Object property assertion MbI MOYKEM BBI3BaTh JTHAJIOTOBBIC
OKHa, B KOTOPBIX HY)XHO BBIOpAaTh CBOWCTBO, M BBECTH JJIsl HETO 3HaueHHe. Pe3ynbrar

BBIIIOJTHCHMS 3TOM OIICpalMu BBITJIAOUT TaK:

Property assertions: Secondc

Object property assertions
® ObjectProp SecondClassObject

Data property assertions

®mshortName "lmAa obbekta”™

Negative ohject property assertions

Negative data property assertions

Puc. 16. [IpucBoeHue cBONCTB UHANBUIYAIbHBIM 00bEKTaM

B ¢opmare RDF/XML sta undopmaius OyAeT BHITISACTh TAK:

<owl:NamedIndividual rdf:about="#SecondClassObject">
<rdf:type rdf:resource="#SecondClass"/>
<shortName>lmsa ob6wekTa</shortName>
<ObjectProp rdf:resource="#SecondClassObject"/>

</owl:NamedIndividual>

J1J1st CBOMCTB-JIUTEPAIOB MOXKHO (HO HE 00s3aTENHHO) 33a/1aTh TUII 3HAYCHHUSI, & JIJIS
CTPOK — elle W s3bIK. Hampumep, €ciiui Mbl yKaXeM SBHBIM 00pa3oM, 4TO 3HA4YCHUE

cBoiicTBa shortName siBisieTcst CTpoKO — B (haidjie 3TO OTpa3UTCs Tak:

<shortName rdf:datatype="&xsd;string">lma obrwekra</shortName>
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B tpumnnerax, ¢ yuerom yka3zaHus Tuma, 3HadeHus cBoiicTB shortName u objectProp

oTpaszarcs Tax:

http://example.ru/sample#Se | http://example.ru/sample# | "Umsa obvexTa"

LSchema#string>

condClassObject shortName ~<http://www.w3.0rg/2001 /XM

condClassObject ObjectProp ondClassObject

http://example.ru/sample#Se | http://example.ru/sample# | http://example.ru/sample#Sec

OOpaTtuTe BHUMaHUE Ha TO, Kak IpeoOpasyeTcs nHGOpMaIUs O TUTIC 3HAYCHUS TPU
uMmriopte B TpurwieTel: cypdurc " <http:// www.w3.0rg/2001/XMLSchema#string>

I[O6aBJ'I}IeTC5I K CaMOMY 3HA4YCHMHIO.

Crnenyer OTMETUTh HECKOJBKO HENMPHUSATHBIX, HAa MEPBbII B3IJISLA, OCOOCHHOCTEU
IPOrpaMMHOTro obecreueHusi, padboTaroIIero ¢ ceMaHTuYecKkuMu moaensimu. Tak, Protégé
IpY BBIKIIOYCHHOW MAIllMHE JIOTHYECKOTO BhIBOZA (easoner) — a mo yMOJYaHWIO OHA
BBIKJIIOUEHA — HE MPOU3BOJAUT HUKAKOW JOTHYECKON 00pabOTKU COAEPKUMOTO MOJIETH,
nosTomy opmanuzmbel RDF u OWL, Bkitrodast orpaHudeHus, He UMEIOT JIsl HUX POBHBIM
CYETOM HUKAKOTO 3HAUYEHHUS. XPAHWINILA TPUIUJIETOB MO YMOJIYAHUIO pabOTaIOT TaK XKe.
Triple store croKOWHO MPUMET OIMMOOYHBIE U a0CYpAHbBIE ONIPEACIICHUS JTFOOBIX MOJICIICH.
Bmecto URI M0HO nepeaaBaTh MPOU3BOJIbHBIE CTPOKH — 3TO SIBIAETCS (POPMATbHBIM
HapyIllIeHHeM CTaHJapTa, OJHako triple store coBepieHHO He OecrokowT. J[msi Hero
TPUIUIET — 3TO TPONCTBEHHAs CTPYKTYypa, JHO00M 3JIEMEHT KOTOPOW MOXKET MPUHUMATh
mo0bie 3HaYeHust. CIpaBisIOTCSl ¢ ONMMCAHHOW «Mpo0OsieMoily (Ui, TOYHEee, HE BIIOJIHE
OYEBHJIHBIM, HO CTaHAApTHbIM TmoBefeHUeM [10O) MalmMHBI JIOTHYECKOTO BBIBOJA,

C KOTOPBIMH MbI ITIOBHAKOMHMCS aJICC.

3.4. IlIpocTbie OHTOJIOTMYECKHE MO/IeJIN: 001Aasi KAPTHHA
Mpl paccMoOTpenu CrnocoObl CO3JaHUSI OCHOBHBIX 3JEMEHTOB CEMaHTHYECKHX
Mojiesiel B mpocTeiiieM peaakTope — Protége; oiHoBpeMEeHHO MbI TO3HAKOMIUIUCH C TEM,

KaK Takue Mojeiu cepuanusyrorcs B popmat RDF/ XML, 1 4To MpOMCXOANUT ¢ HUMH TIPU
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3arpy3ke B XpaHWIHILE TPUILIETOB. L[e10CTHOCTh MOHMMaHUsL ATUX MEXaHU3MOB OYEHb
BaXKHA IS yCTICITHON pabOoThI C MPOTPaMMHBIM BOTIOIIEHUEM CEMaHTUYECKUX MOJICICH.

YToObl MpUBECTH 3TH 3HAHUS B OOIIYIO0 CHCTEMY, a 320[IHO IMOJYYUTb HEMHOTO
HOBOM HMH(OpMaIMK, OKHHEM B3IJISAOM B3aUMOCBSA3b HM3YUYEHHBIX HaMH 3JEMEHTOB
CEMAaHTHYECKHUX MoAeneu. PaccMoTpuM mpumep npoctor oHToJIoruu. 1lycTe Mbl XO0THM
BBIPA3UTh B MOJEIHM HH(pOpMAIMIO O TOM, YTO OOBEKTHl Kiacca Customer (KJIHEHT)
obnamaror cBoiictBom Name (masBanme), u cBorictBom Child, koTopoe ycranasiuBaer
OTHOIICHUS JOYEPHSA-POAUTENbCKAs OpraHu3alus MEXIy KineHtamu. Vmerorcs nBe
komranuu — 3A0 «Anspa» u OO0 «beray, npuuem «bertay sBIseTCS AOYEpHEH

CTPYKTYpoil «Anb(db». BCro 3Ty MOJeb MOXKHO MPECTAaBUTh TaK:

dec:Agent
> #FCustomer -
domain dormnain
#Hlame #Child
range l range
xsd:string
Alpha, JSC Beta, LLC
Marmne Marme
type type
#Alpha = #Beta |—
Child

Puc. 17. Ilpumep 11e10CTHOM ceMaHTUYECKOM MOJIeITH

[IpeduKkch Ha ATOM TUArpaMMe HE MOKa3aHbI B MENIIX YATAEMOCTH.
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OOpatuM BHUMaHHE Ha MyHKTUPHYIO JMHHIO: TO, YTO HAXOJWUTCS BHIIIC HEe,
IpEJICTaBISICT COOOW ompe/eNieHus KiaccoB W cBorcTB (TBOX), a To, 4TO HMXKE —

HHOOPMAUIO 00 HHIUBUIYVAIBHBIX 00BEKTAX U
(1) p H H Hy Cyu,tecm@yem HemMaiao cmaHOapmelx

ux cpoiictBax (ABOX). OHMOJ02ULL, HO 6 DONBUUHCIEE CLYYAes
B BepxHe# yactu 1uarpamMbl Mbl BUIUM oKazvieaemcs yoobnee co30amo
OHpe,ZIeJICHI/IG KJjIacca Customer (KHI/ICHT) NOJIHOCMbIO C06C1716€HHJ/}0 ,Wanﬂb, yem

OH SBJISIETCS TTOIKIIACCOM dCAgent Hpe(bI/IKC 3aumcecmeosanisb onpedeJeHu;l us

. cmoponnux. Hcknouenue — cumyayus,
dC COOTBeTCTByeT CTaHI[apTHOI/I OHTOJIOTHUH y .
K020a Xpauaweucs 6 Hawel Mooenu

Dublin Core. Drta oHToOrHsS MpeaACTaBIsACT . _
ungopmayueu HA0o byoem

coboi HHTEPECHYIO HOIBITKY AaTh 0OMeHU8amvCs ¢ Opy2uMU CUCTEMAMU.
00111eynoTpeOuMBbIe OTIPEICIICHUS JUISt

CYIIHOCTEH, BCTPEYAIONIUXCS MPAKTUYCCKH B JIFOOOH CEMaHTUYECKON MOJCIH — TaKuX,
KaK «ICHCTBYIOIIECE JTUIO», «rmepcoHa» u ap. Jemas Ham kiaace Customer moakiaaccom
ONPENEJICHHOT0 B CTaHIApTHOM OHTOJOrMHM Kiacca Agent, wMbl  cooOiraeM
NOTEHIMAIBHBIM BHEIIHAM IMMOTPCOUTEIISAM HAIled MOAear HHPOPMALUI0 O TOM, Kak
ClIelyeT BOCIPUHUMATD 3TOT KJIacc.

Hmxe mokaszansl aBa cBoiictBa — #Name u #Child. Ouu mpencraBiasior co0oi
OTICIbHBIE DJEMEHThI MOJeHd. Kak MBI MOMHHMM W3 NPEAbIAYINEH TIaBbl, CBOMCTBA
UMCIOT JIBE Ba)KHBIC XapaKTepHCTUKH — dOomain, yka3bIBaIOIIMMA, dK3EMIUIIpaM KaKuX
KJIaCCOB MPHUCYIIIE 3TO CBOMCTBO (B AaHHOM citydae domain 000oux CBOMCTB yKa3bIBaeT Ha
kimacc Customer), m range, ompenensIOmMUiA TUM NPUHUMaeMoro 3HadeHus. Name —
CTPOKOBOE CBOMCTBO, a 3HaucHHeM cBoiictBa Child sBistroTcst Takike 0OBEKTHI Kjacca
Customer.

Hwke DyHKTHPHON IWMHMM Ha PUCYHKE HAXOAATCA ONPEICICHUS JABYX
UHIMBUAyalbHBIX 00bekTOB — #Alpha u #Beta. IlpemomnpencneHHoe CTaHIapTOM
cBOMCTBO type ykaspiBaer Ha kiacc Customer. ¥V kaxiaoro oObekTa HMEETCS UM,
NpeCTaBICHHOM CTPOKOBBIM uTepaioM. Hakoner, 00bekT Beta umeer croticteo Child,
KoTopoe ykaspiBaeT Ha Alpha, mockonbky Beta siBiseTcst modepHed opraHuzarueit
xommanuu Alpha. ITocMOTpyM Ha MOTYYHUBITHECS TPUTLICTHI:
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#alpha>

<http://example.com/ | <http://www.w3.0rg/1999/02/ | <http://www.w3.0rg/2002/07/owl
#Customer> 22-rdf-syntax-ns#type> #Class>

<http://example.com/ | <http://www.w3.0rg/2000/01/ | <http://purl.org/dc/terms/Agen
#Customer> rdf-schema#subClassOf> t>

<http://example.com/ | <http://www.w3.0rg/1999/02/ | <http://www.w3.0rg/2002/07/owl
#Name> 22-rdf-syntax-ns#type> #DatatypeProperty>
<http://example.com/ | <http://www.w3.0rg/2000/01/ | <http://www.w3.0rg/2001/XMLSch
#Name> rdf-schemaf#range> ema#string>
<http://example.com/ | <http://www.w3.0rg/2000/01/ | <http://example.com/#Customer>
#Name> rdf-schema#domain>

<http://example.com/ | <http://www.w3.0rg/1999/02/ | <http://www.w3.0rg/2002/07/owl
#Child> 22-rdf-syntax-ns#type> #ObjectProperty>
<http://example.com/ | <http://www.w3.0rg/2000/01/ | <http://example.com/#Customer>
#Child> rdf-schema#range>

<http://example.com/ | <http://www.w3.0rg/2000/01/ | <http://example.com/#Customer>
#Child> rdf-schema#domain>

<http://example.com/ | <http://www.w3.0rg/1999/02/ | <http://www.w3.0rg/2002/07/0owl
#beta> 22-rdf-syntax-ns#type> #NamedIndividual>
<http://example.com/ | <http://www.w3.0rg/1999/02/ | <http://example.com/#Customer>
#beta> 22-rdf-syntax-ns#type>

<http://example.com/ | <http://example.com/#Child> | <http://example.com/#alpha>
#beta>

<http://example.com/ | <http://example.com/#Name> "Beta, LLC"

#beta>

<http://example.com/ | <http://www.w3.0rg/1999/02/ | <http://www.w3.0rg/2002/07/owl
#alpha> 22-rdf-syntax-ns#type> #NamedIndividual>
<http://example.com/ | <http://www.w3.0rg/1999/02/ | <http://example.com/#Customer>
#alpha> 22-rdf-syntax-ns#type>

<http://example.com/ | <http://example.com/#Name> "Alpha, JSC"

:BerHHﬂ qacCTb Ta6HHHBL BBIACJIICHHAA CBCTJIO-CCPBIM ®OHORL COOTBCTCTBYCT

BEpXHEW 4aCTH IHArpaMMbl, TOKa3aHHOM HaJ IMyHKTUPHOW JMHUEW. DTy 4acCThb MOJEIH,

TBOX, MOXHO YCJIOBHO Ha3BaTh «CHPABOYHBIMH TAHHBIMU» — OHA OMKCHIBAET CTPYKTYPY

uHbopMaIuu.

Hwxuaasa

qacth, ABOX

COOTBETCTBYET

HaIIOJIHCHHIO MOACIIN,

«pakrorpaduueckum JaHHBIM». Takoe AejieHHe OYEHb YCIOBHO, IMOCKOJBKY YacTo TO,

yTo sBisieTcs (akrorpaduuecKMMH JaHHBIMH B OJHOW MOJIENH,
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CIIPaBOYHBIMU B APYTOH; TEXHOJOTHYECKH HUKAKOW Pa3HHUIIBI MEXITY ATHMH THIIAMH
JTAHHBIX HET. TeM He MEeHee, C TOYKH 3PEHUS BOCHPHUATHS W MMOHUMAHUS MOJIEIH, TaAKOE

pasaciICHNC MOKET OKa3aTbCs ITOJIC3HBIM.
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4. TexHOJOTHH HCITI0JIb30BaHUA OHTOJIOI'MYECKHUX MOIleJIeﬁ

B MH(POPMAIMOHHBIX CHCTEMAX

4.1. Ownronornyeckas mojaeiab kak rpad. SA3sik SPARQL

I'pa¢p — »>r0 MaremaTuyeckuid TEPMHUH, O3HAYaOIIMA Ha0Op Gepuium,

U COSIUHSIONIUX UX pebep. [Ipocteimmii rpad BRITISINAT Tak:

O O

Puc. 18. IIpocreitmmii rpad

OOpaTtuTe BHUMaHKE, YTO peOpO SBISETCS HAPABICHHBIM.
O4eBUHO, YTO CTPYKTypa TaKoro rpada HAEaTbHO COOTBETCTBYET CTPYKTYpE
TPUILIETA: BEPIIMHBI — 3TO MOJJIEXKAIEE U JOMOJIIHEHUE, a peOpo — ckazyemoe. Hampumep,

TPHUILICT «Cobaxka sBIsIETCS JKUBOTHBIMY MOYKHO I/I306pa3I/ITB TaK:

cobaka JKUBOTHOE

SABJISICTCA

O O

Puc. 19. Jlorudeckoe BeIpakeHue, MpeICTaBICHHOE B BUE rpada

Takum 00pa3om, THO0YI0 OHTOJOTHIO MOXHO H300pa3uTh B BHUAE TIpada.

[IponsmrocTpupyeM 3TO HA PUMEPE U3 IPEABIAYIIEH TJIaBhI.
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owl:Class #Customer dc:Agent

domain / range )
owl:DatatypeProperty  uNam 4Child owl:ObjectProperty
: range !
xsd:string
#Alpha #Child #Beta

A

owl:Namedindividual

Puc. 20. Monens, npenictaBiieHHas B Bujae rpaga

I'mans Ha mnonoOHBIE M300pak€HUs, BaXHO IOHUMAaTh, YTO BEpIIMHA
COOTBETCTBYET, (PAKTUYECKH, YHUKATbHOMY UICHTH(PUKATOPY 00BEKTA (32 HCKIOYEHUEM
BEPIIMH-JIUTEPAIIOB, KOTOPHIE Mbl MOKAa3aJd MNPSIMOYTrojJbHUKaMH). OHa HE CONEPKUT
HUKaKON Jpyroil nHpopMaluu; Bce NMPUIUCAHHbIE € CBOICTBA 3a/1al0TCs OT/EIbHBIMU
pebpamu rpada. HexkoTopbie BEpIIMHBI Mbl BBIAEIWIN LIBETOM TOJBKO JIsl yA00OCTBa
BOCTIPUATHS.

[TpaBmiIbHOCTH M300paKEHUSI HAIIEH MOJEIH JIETKO MPOBEPUTH, IIOCYUTAB YUCIIO
pebep. 1x 15, cToNbKO K€, CKOIBKO TPUILJIETOB B TAOJIUIIE U3 MPEAbIYIICH TIaBbl.

[Tockonbky monHOE rpaduueckoe MpeAcTaBIeHUEe MOJAETN OOBIYHO OKa3bIBAETCs
CJIMILIKOM CJIOKHBIM, €r0 YIpPOILAIOT — HE IMOKa3bIBalOT pedpa, O0ToOpa)karollue THIM
3JIEMEHTA, YKa3bIBAIOIIME HA JIUTEPAJbl U T.A.

3aMeTHM TakXKe, YTO B Halied Mojenu cyimHocTh-cBoicTBa (#Name, #Child)
IPUCYTCTBYIOT B IBYX POJISIX — B KAYECTBE BEPIINH, UYTO COOTBETCTBYET UX OMMCAHMIO, U
B KauecTBe pedep, KOrja BBIMOJIHACTCS MPUCBOECHUE 3HAYCHHSI CBOMCTBA KOHKPETHOMY

00BEKTY.
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Takoe mpencraBiieHNe CEMaHTUYECKON MOJENU OMpeAessieT Croco0 MOCTPOSHHUS
3allpocoOB K HEW, peanu3oBaHHbd B s3bike SPARQL. Mbl yxe Buaenu mnpumep

npocteitmero SPARQL-3anpoca:

SELECT * WHERE { ?a ?b 2c }

Cnosa SELECT * WHERE nonsitHbI Bcem, kTo 3HaKOM ¢ SQL — 310 BBIOOpKA BCeX
pe3ynbpTaToB M3 Habopa crtpok (B SQL) wmm TpumuieroB (B SPARQL), oTBedarommx
ycJoBUsIM 0TOOpa. YcioBus otoopa, B cinydyae SPARQL — 3To BeipaxkeHue, 3akiII04eHHOE
B (urypHbeie ckoOku. OHO ompenesnsieT nammepH, WU 1a0JI0H, KOTOPOMY JOJIKHBI
COOTBETCTBOBAThH TPUILICTHI. 3HAUCHUS, HAUMHAIONITUECS HA BOITPOCHUTEIBHBIN 3HAK — 3TO
nepemeHHbie. OHU MOTYT IPUHUMATh JIOObIE 3HAUYEHUS, COOTBETCTBYIOIIUE YCIOBUAM
3aIpoca; 3TH 3Ha4YeHus U OyayT BO3BpaIlleHBI B pe3ybTate 3ampoca. [lockonbky Bee Tpu
MO3UIIMY B HAIIEM 3aIpOCe 3aHATHI IEPEMEHHBIMH — BCE TPU JIEMEHTA TPUILIETA MOTYT
OBITh JIIOOBIMU. 3HAYMT, TAKOM 3aMPOC BEPHET BCE CONECPKUMOE OHTOJIOTUH (HE CIIETyeT
3JI0yNOTPEOATh TAKUMHU 3aMIPOCaMU Ha OOJIBIIINX OHTOJIOTHSX).

[IpuBenem  Heckoabko  mpuUMEpoB  ocMbiciieHHbIXx — SPARQL-3ampocos.

[penmnosoxumM, Mbl XOTHM y3HaTh, Kakoil TUIl uMeeT 00bekT #Alpha:

SELECT * WHERE { <http://example.com/#alpha> <http://www.w3.0rg/1999/02/22-rdf-

syntax-ns#type> ?c }

I[JISI YUTACMOCTH IIEPE 3aIIPpOCOM MOKHO OOBSIBUTH HpC(I)I/IKCBI. Tornma nam 3arpoc
CTAaHCT BBITJIAACTD TaAK:
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema>
SELECT * WHERE { <http://example.com/#alpha> rdfs:type ?c }

Pesynbrarom 3ampoca OyayT 3HaueHUsT TEPEeMEHHOW ?7C — €IWHCTBEHHOU

OCTaBIIENCSA HEU3BECTHOM:
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?c

<http://www.w3.0rg/2002/07/owl#NamedIndividual>

<http://example.com/#Customer>

YtoObI IMOJIYYHUTH CIIMCOK BCCX YJICHOB KJIaCCa CUStomer, HY’KHO BBITIOJIHUTDH TaKOH

3aIpoc:

SELECT * WHERE { ?cust rdfs:type <http://example.com/#Customer> }

Pesynprarom 0yayt URI xkarenTos:

?cust

<http://example.com/#alpha>

<http://example.com/#beta>

[Ipenronoxum, 4To Mbl XOTUM OJTHOBPEMEHHO C YHUKAJIbHBIM UACHTU(UKATOPOM
KJIIMEHTOB MOJYy4YWTh WX HMMeHa. Torga B 3ampoce Hy»KHO OyneT yka3aTh MaTTepH,

COOTBETCTBYIONIMI IByM pebpam rpada:

SELECT * WHERE { ?cust rdfs:type <http://example.com/#Customer>.

?cust <http://example.com/#Name> ?name }

Kak ™Mbl BuUOMM, TATTEpHBI TPUILIETOB OTAEISIOTCA APYr OT Jpyra TOYKOM.

Pe3ynbrat BBIIOJIHEHUSI 3TOTO 3arpoca OyAeT TaKuM:

?cust ?name

<http://example.com/#alpha> “Alpha, Jsc”

<http://example.com/#beta> “Beta, LLC”

Eme Oonee ycioxuum 3anpoc. IlycTe HaM Hy»KHBI Cpa3y MMEHA BBILIECTOSIINX

CTPYKTYp A Kaxaoil komnanuu. [Ipu stom URI MBI HE XOTUM BUIETH B pe3yJibTaTax
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3anpoca. Hy’xHO mpuHUMaTh BO BHUMaHHUE, YTO Y HEKOTOPBIX KOMITAHUNA MOXKET HE OBITh
BBITIIECTOSAIINX CTPYKTYP, TaK UTO y MATTEPHA MOSBIIICTCS OMITMOHATBHAS YaCTh, KOTOPAs

MOXET MPUCYTCTBOBATH HE Y BCEX PE3YJIbTATOB. 3anpoc OyAET BBITJIAETh TAK:

SELECT ?name ?parent name WHERE {
?cust rdfs:type <http://example.com/#Customer>.
?cust <http://example.com/#Name> ?name.
OPTIONAL { <?cust <http://example.com/#Child> ?parent.

?parent <http://example.com/#Name> ?parent name }

OOpatuM BHUMaHUE Ha CJIEIYIOUTUE AETAIM CHHTAKCHUCA:

- BwMecto * B criucke BhIOMpaeMbIX 3HAUEHUN MOKHO yKaszaTh 4epe3 mpolen
UMEHa TeX TMEePEeMEHHBIX, KOTOpPbIE HYXHBl B CIHCKE BO3BpalllacMbIX
3HaueHuil. OcTaabHble IEPEMEHHBIC UCIIONIB3YIOTCS B CTPYKTYpE MaTTEPHOB
3ampoca, HO BBIJIaHBI B BHJIC PE3YIHTATOB HE Oy IyT.

- Kiayza OPTIONAL (B 3anpoce ux MOeT ObITh HECKOJIBKO) HCTIOIB3YEeTCs
TUTSI 3a7JaHUS JOTIOTHUTEIBHBIX TATTEPHOB, KOTOPBHIM MOTYT, HO HE 00sS3aHbBI
COOTBETCTBOBATH PE3YJIHTATHI 3aMPOCa. ITO OUCHB MOJIC3HO B CITyUasx, KOTaa
BBIOMPAIOTCS 0OBEKTHI BMECTE C X CBOMCTBAMH, HO CBOMCTBA 3aJ]aHbl HE Y
Kaxaoro oobekta. Eciu cBOHCTBO MOMECTUTh B OCHOBHOMW MATTEPH, a HE B
OPTIONAL, To B pe3ynpTaT momaayT TOJBKO T€ OOBEKTHI, Y KOTOPBIX
3HAUYE€HHUE CBOMCTBA YCTAHOBJICHO.

Pe3ynbTat BBINOJIHEHUS 3TOTO 3arpoca OyAeT TaKUM:

?name ?parent name
“Alpha, JsC”
“Beta, LLC” “Alpha, JsC”

B cemanTHueckux MOACIIAX KaXKJ0€ CBOMCTBO MOKET UMETH JI000€ KOJITUYECTBO

3HAQYEHUH — TO €CTh, Y KAKIO0M KOMIIAHWU B HAIIEM IMPUMEPE MOXKET ObITh HECKOJBKO
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BBIIIECTOSIIIUX opraHu3anuii. [IpencraBuMm, yto k kommanuu Beta ecth eme omHO

BhIIIEecTOsIIee Tnilo, Gamma. Toraa pe3ynbrat 3ampoca OyAeT BBITAACTh TaK:

?name ?parent name
“Alpha, JSC”

“Beta, LLC” “Alpha, JscC”
“Beta, LLC” “Gamma”

Kaxk mMb1 BUuM, 0151 kasicooil kombunayuu eepuiun u pebep epaghos, omeeuarouux
pe3yibmamam 3anpocd, 8bl800UMCcsi OmoeabHas cmpoxa pesyibmama. Takum o0pazom,
OJIHA U Ta K€ CYIIHOCTh, OJTHA U Ta K€ 4acTh rpada MokeT (UrypupoBaTh B pe3yJibTaTax
3ampoca HECKOJbKO pa3. YeM clokHee 3ampoc, TeM cepbe3Hee OyAeT ero
MEPETPY’KECHHOCTh TIOBTOPSIOMUMHUCS pe3ynbTaraMu. OOJErdyuTh JKU3Hb TIOMOTAacT
Beipakenne SELECT DISTINCT, Brigatoiiiee ToJIbKO YHUKAIBHBIE PE3yJIbTaThl 3apoca.
[Tone3Ho TaKxke COKpamaTh YUCI0 BO3BPAIIAEMBIX 3aPOCOM NEPEMEHHBIX.

YtoOs! yurie moHATh MexaHu3M BeimosiHeHnss SPARQL-3anpoca, mocMoTpum Ha
TO, KaK COJIepIKaIIUIICS B 3aMpoce MaTTepH MPUMEHSIETCS K BEpIIMHAM U pebpam rpada —
Ha TpUMeEpe MOCIETHETO 3ampoca:

owl:Class dc:Agent

type subClassOf

domain

range
owl: DatatypePropert¥ype #Name

. owl:ObjectProperty
#Chi Idtyp

e

i range
xsd:string g

Alpha, JSC

owl:NamedIndividual

Puc. 21. Bemonnenne SPARQL-3ampoca — mouck pebep rpada, oTBedarommx

narrepHam

Ha puc. 21 nokaszana ToIbpKO 0JfHa 9acTh Tpada, COOTBETCTBYIOIIAS 3TOMY 3aIpoCy.
Opnako Jnerxko cebe mpencTtaBuTh MexaHu3M BbimonHeHHs SPARQL-3ampoca, kak
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«MPUMEPKY» MaTTEPHA KO BCEM BO3MOXHBIM KOMOWHAIIUSAM TPHUILIETOB, CYIIIECTBYOIUM

B MOACIIN.

K 6onee rmybokomy paccmotpennto cuHtakcuca SPARQL Mmbl eme BepHeMcs, a
MOKa JaJMM KPaTKuid 0030p HEKOTOPBIX IOJE3HBIX BO3MOXKHOCTEH JTOTO SI3BIKA.
OTcopTupyem pe3yJibTaThl 3alpoca Ha CIIUCOK BCEX KJIMEHTOB IO HAa3BAHUIO KIMEHTA, U

BbIBesieM 10 pe3ynbTaToB, HAYMHAS C 5-TO:

SELECT * WHERE { ?cust rdfs:type <http://example.com/#Customer>.
?cust <http://example.com/#Name> ?name }

ORDER BY ASC(?name) OFFSET 5 LIMIT 10

Pesynbratel 3ampoca MoxkHO ¢uiabTpoBath mnpu nomomu kiayssl FILTER.
Hampumep, HaM HMHTEPECHBI TOJBKO T€ KIWCHTHI, B HA3BaHUU KOTOPBIX COJEPIKHTCS

BeIpaxenne LLC:

SELECT * WHERE { ?cust rdfs:type <http://example.com/#Customer>.
?cust <http://example.com/#Name> ?name

FILTER (CONTAINS (STR (?name), "LLC")) 1}

IIpu ¢unpTpaniuu MOXHO CpaBHUBATh YHWCJOBBIC 3HAYEHUSI, BBITIOJIHATH
MaTeMaTU4YECKHUEe OTIEPAINH, HO MTPU 3TOM HEOOXOIUMO CJICIUTH 32 TUTIAMHU — YaIlle BCETO
X HY)XHO 3aj7laBaTh B SIBHOM BHUJE, MCIOIB3Ys 3Haku . OOpartutre BHUMAaHUE, UTO

B JJAaHHOM CJIy4ae EPEMEHHAs ?NaMme sIBHO MPUBOJAUTCS K CTPOKOBOMY THITY.

3aBepmmM paccmotpenue Tembl SPARQL mpumMepamu 3ampocoB Ha 100aBiieHne

" YAAJICHUC JaHHBIX B OHTOJIOT'HH. 3anpoc Ha I[OGaBJ'ICHI/Ie JaHHBIX BBITJTLEAONUT IIPOCTO!

INSERT DATA { <http://example.com/#alpha> <http://example.com/#Name> "Alpha, JSC".
<http://example.com/#beta> <http://example.com/#Name> "Beta, LLC" }
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Ananora SQL-3anpoca UPDATE B SPARQL

HET, IaHHBIE MOKHO TOJIBKO YAQISITh WU 100aBIATh. Nouemy B SPARQL HeT
aHanora SQL-3anpoca
UPDATE?

[TosToMy, eciii BOBHUKAET HEOOXOAUMOCTh BHECTH
U3MEHEHUS B YK€ CYIIECTBYIOIIUE TPUILIETHI,

CYIICCTBYIOMIUC JaHHBIC HY’KHO CHa4dajla y1aJINTh:

DELETE WHERE { <http://example.com/#beta> ?b ?c }

DTOT 3aIpoc yAalIuT Bcro nHGopmaIuio o kiueHTe Beta (Ho He yaanuT cchUIky Ha
Hero ¢ Apyrux o0bekToB). Ilo monsTHRIM mpuumHaM, B 3ampoce INSERT ne moryr
UCITI0JI30BaThCS NepeMeHHbIe, a B 3anpoce DELETE WHERE — moryrT.

CymectByer Ttakke 3ampoc CONSTRUCT, anamormussnii SELECT,
HO BO3BpallalOUIMil pe3yJibTaThl HE B BUAE Tabmuubl, a B BuAe HoBoro RDF-rpaga
(paxTruecku — B BUjE (haiina).

[IpoBeputsh cymectBoBanue pemenuid y SPARQL-naTTepHa MOXKHO MPU MTOMOIIA
3arpoca ASK, Bo3Bpamarormiero true, ecim ectb Xots Obl oJiHO pericHue, u false B naom

CJIy4ac. HaHpI/IMCp, Y3HAacM, CYHICCTBYIOT JIM KOMIIAHHMH, HMCHOINUC POIHUTCIIBCKYIO

OpraHu3aluIo: Ecmu  paccmampusams  SPARQL  u
XpaHuauuia mpunjiiemos KdakK
ASK { ?cust <http: //example .com/#Child> ?parent d)yHK”MOHClﬂbeluy AHAI102 pe}]ﬂquHHouv

} 0aszvl  OaHHLIX, MO UM 300P0OBO He

xeamaem MmMaKux 603MOJICHOCMEl, KAK

Ha mamen MOACIN PC3yJIbTaTOM TaKOI'O CcO30aHUe XPAHUMBLX npoueayp u

3ampoca Oyzaer true, ucTuHa. mpuzzepos, KOHMpPOs npag 00CmMyna K

B 9T0ii r1aBe Mbl PaCcCMOTPENIH OObIYHBIH cooepaxcumomy — mooenu.  «Poonwvixy

cpeocme 0 pewieHuss dmux 3a0ay 8
pexuM pabOThl € XPAHWIUIIEM TPUILIETOB
cmanoapmax, OeucmeumenbHo, Hem.
nocpeacTBoM Touku goctyna SPARQL. B stom
Oo0Haxo Mbl YCHnewHo peanu308aiu

pexuMe Touka padboTaer nogoOHO 0ObIYHOM Oa3ze

Maxyro @DYHKYUOHANLHOCTD 8
AaHHBbIX, TO €CTb BO3BpallacT POBHO Ty NPOMEINCYMOUHOM CIl0e, Yepe3 KOMopbulli
HH(i)opMaumo, KOTOpas OblJ1a B Hee ITOMEIIEeHA. NpULOdICEHUs PADOMAaiom ¢ MOOEIbIO.
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Mexmy TeMm, MOIb CEMAaHTHYECKHMX TEXHOJOTHUH 3aKJII0YaeTcsi B BO3MOXKHOCTH

ABTOMATHUYCCKOT'O ITOJIYYCHUS JIOTHICCKUX BBIBOIOB.

4.2. MamuHbI 4 MPABUJIA JIOTHYECKOT0 BHIBO/IA

Mawunwl nocuneckozo evi6oda (aHriI. Reasoner) — eme onH KJIacc MPorpaMMHOTO
oOecrieyeHus, MpEAHA3HAUYEHHBIM /s pabOThl C OHTOJOTMYECKHMMH MOJEISIMH.
OHM MO3BOJISIIOT ~ BBIYMCIIATH  3HAUYEHHUS  JIOTMUECKUX  BBIPAKEHUH, IPOBEPATH
NPaBHWJIBHOCTh OHTOJOTHMM M aBTOMATMYECKH TMOMEIaTh B HEE HOBYIO WH(MOPMAIUIO
B COOTBETCTBUU C IpaBWIaMU. MalIiHbI JOTMYECKOTO BHIBO/A MO3BOJISIOT ONEPUPOBATH
UMEHaMH KJIacCOB, CBOMCTB M CYIIHOCTEH, U «3aJ1aBaTh MOJIEIHN BOIIPOCHD), a0CTparupys
I0JIb30BATENsl OT MOAPOOHOCTEW BHYTPEHHEro CTPOCHHUS Mojenu. B mocTynHoit
HoJIb30BaTeNto (opMe Mpolie Bcero nmosHakoMmuthes ¢ Reasoner’om Pellet, koTtopsrii
MO>XHO YCTAaHOBHUTH KakK IJIarMH K peJakTtopy Protégeé, nimu ucrnosib30BaTh B KaYECTBE
CaMOCTOSITEIBHOTO MpPOAyKTa. [lomyssipHBIME ajbTepHATHBaMU sBIsitoTcs HermiT wu
FaCT++.

[TocmoTpuM, Kak MallMHA JIOTUYECKOTO BBIBOJA MPOBEPSIET KOPPEKTHOCTH
oHrosiornu. Co3aaauM MpPOCTy0 OHTOJIOTHIO, COCTOSLIYIO U3 YEThIPEX KIIACCOB:

Organization
Company
Institution

Person

B »TOlt OHTOJIOTHMK MBI ONUCAIM OpraHU3AlMK, KOTOPbIE JEATCS Ha KOMIaHUU U
YUpEXKIEHUS, a TakKe MepCOH — (PM3MUECKUX JHI. 3aJaJNM YCIOBHE Pa300IICHHOCTH
(disjoint) mns kmaccop Company u Institution, mockoJIbKy HH OJiHa KOMIIAHHS HE MOXKET
SBIISAITECS OJHOBPEMEHHO U YyupexkaeHueMm. [lompoOyem coznmaTh 3K3eMIULIp Kiacca
Company, a 3areMm 100aBUTh €My B CIIMCOK THIOB Kiacc Institution. Reasoner Beimact

cooOreHne 00 OnoKe:
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Reasoner Error X

@ InconsistentOntologyException: Cannot do reasoning with inconsistent ontologies!
Reason for inconsistency: Individual http:/fww w semanticweb.orgicepreil i it tology-T/Gamma is forced to belong to class hitp:/fw ww semanticweb.orgicepreil i 0 it tology-7/Institution and its complement

Puc. 22. Jlornueckas ommOKa B OHTOJIOTHHA

Kpome Toro, 3Hak OMMOKK TMOSBUTCS B MPABOM BEPXHEM YTy OKHA pelakTopa

Protége:

A

Puc. 23. 3nak noruyeckoil ommOKy B OHTOJIOTUU B pefakTope Protége.

HpI/I HaXaTHH Ha HCI'O MbI TaKKE CMOKCM YBUACTH OIIMCAHHC OIITHOKMU. HaKOHeH,

B CHHCKE THUIOB HallICH CYIITHOCTHU o0a Kkiacca 6y,Z[YT IOACBCUCHBI KPACHBIM:

Description: Gamma

Types
Company
Institution

Same Individual As

Different Individuals

Puc 24. HeepHo 3agaHHbIe KJIacChl B pefakTope Protége.

Teneps mompoOyeM (yHKIIMOHAT TMOTY4YEHUS JIOTHYECKUX BbIBOAOB. Co3maanum
CBOMCTBO-CCHIIKY WOrksIn (paGotaer B), KOTOpas COCAMHACT MEPCOH W OpraHU3aIlHH,
U 00BSBUM €ro (YHKIIMOHATBHBIM HHBEPCHBIM CBOMCTBOM. TakuM ke 00pa3oM co3aauM
cBoiictBo hasEmployee (umeer coTpymHuka), KOTOpOE COCIAMHSET OpraHW3aluu

C IIEpCOHAMU. YKaK€M, 4TO 3TU CBOWCTBA ABJISIOTCS HHBEPCHBIMHU JIPYT JJIS APYyra:
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Description: hasEmployee MBEm[E
Equivalent To

SubProperty Of

Inverse Of

mworksIn

Domains (intersection)

Organization

Ranges (intersection)

Person

Puc. 25. Co3manne HHBEpPCHOTO CBOKCTBA

Tenepb co3aaauM UHIUBHIY aTbHBIA O0BEKT Kilacca Person mox Hazeanuem Smith,
U yKakeM, 4To oH paboraeT B kommanuu Alpha. Ilepeiins B cBoiictBa kommanuu Alpha,
YBUJIUM CJICJIAHHBIA BBIBOJ, KOTOPBI COCTOMT B TOM, YTO 3Ta KOMIIAaHUS HMEET

coTpyanuka Smith:

Description: Alpha Property assertions: Alpha

Types Object property assertions
Company ® hasEmployee Smith

Sarne Individual A= Data property assertions

Different Individuals MNegative object property assertions

Megative data property assertions

Puc. 26. 3HadueHne cBOWCTBA, MMOTYYEHHOE B PE3YJIbTaTe JJOTHIECKOTO BHIBOIA

[lepelineM Kk paCCMOTPEHUIO MPABUII JIOTHYECKOT0 BbIBOIA. KaxkIblil N3 CTaHAApTOB
OHTOJIOTHYECKOTO MPECTaBICHUS HHHOPMALIUU COACPKUT HAOOP «KOPHEBBIX» AKCHOM.

Hamnpumep, nns ctanmapra RDFS BepHa cnenytromas akcroma:

rdf:type rdfs:range rdfs:Class
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DTO BBIpaXE€HHE TOBOPUT O TOM, YTO OONAcThiO 3HaueHWH npeaukarta rdf:type
spistercs rdfs:Class. Takum oOpa3om, CTaHIAPTHI OMPEICIIIOT CBOE COACPKUMOE depe3
COOCTBEHHBIE TEPMUHBI.

[IpaBuna, 1Mo KOTOPBHIM pPabOTAIOT MAIIKWHBI JIOTHYECKOTO BBIBOAA, TaKXKe
npuBeneHsl B ctanaaptax. RDFS onpenenser 6a3oBbiii HaOop mpasui BeiBoga, OWL
CyllecTBeHHO uX pacmmpsieT. Cpeau mpaBuUil JIOTMYECKOTO BBIBOJIA, OINPEIEICHHBIX

B RDFS, npucyTcTBYIOT clieyIommue:

ECJIN TO

aaa rdfs:domain xxx . yyy rdf:type xxx .

YYyy aaa zzz .

xxx rdfs:subClassOf yyy . xxx rdfs:subClassOf zzz .
yyy rdfs:subClassOf zzz .

aaa rdfs:range xxx . zzz rdf:type xxx .

yYyy aaa zzz .

[Tonublit ciMcoOK MpaBuil Jorudeckoro BbiBoga RDFS M0XHO HaWTH MO CCHLIKE
http://www.w3.0rg/TR/2014/REC-rdf11-mt-20140225/#patterns-of-rdfs-entailment-
informative — ux He Tak MHOro, Bcero 13. Belllle MBI OpHUBEIH B IPHUMEP TOJIBKO
HEKOTOPBIE U3 HUX, YTOOBI MPOUJUTIOCTPUPOBATH IPUHITUIT IEUCTBUS MAIIIUH JIOTHYECKOTO
BBIBOJIA M TIpEJIEbl UX BO3MOXHOCTE. Hampumep, corimacHo mnpaBuily, 3allUCAaHHOMY
BO BTOPOM CTPOKE TaOJUIIBI, €CITU Y Ki1acca XXX €CTh MOJKIace YYY, a y TOTO — MOJKIACC
Z7Z, TO CYUTACTCA, YTO XXX UMEET MOAKIIACC ZZZ (TPAaH3UTUBHOCTH OTHOILICHUS «SBJISIETCS
MOJIKJIACCOM». DTO OYEHb BXKHO MPHU MPAKTUYECKOM MCTOIB30BAHUH OHTOJIOTHH, KOTAa
HepapXuu KJIacCOB MOTYT UMETh CI0KHYIO CTPYKTYPY.

MOXHO HMCINOJIb30BaTh JIOTUYECKHUI BHIBOA U MpHU pabOTe 4epe3 TOUKY JO0CTyIa
SPARQL — st 3TOro HY’KHO BKIIIOUMTH Y Hee entailment peskum, cOOTBETCTBYIOIIHIA
HY>KHOMY cTaHAapTy. Torja B OTBET Ha BCE 3alpOChl TOUKA JOCTyIa HAYHET BO3BpaliaTh

HC TOJIBKO TPHUILICTHI, HCIIOCPCACTBCHHO COACPKAIIMUCCA B XPAHWIHUIIEC, HO U TPUILICTBI,
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NOJIyYCHHBIC B pe3yJibTaTe JIOTMYECKOro BbiBoAa. IloapoOHee pabota c entailment

pexxruMaMu OyJIeT pacCMOTpEHa B IiaBse 6.

4.3. IlpaBuaa jgoruveckoro Bbioga SWRL

Kak Mbl Bumenum B MNpenplAylIe TrilaBe, BO3MOXKHOCTH JIOTHYECKOTO BBIBOJAA
«MO0 YMOJYAHUIO» JOBOJIBHO CKpPOMHBI. Kyna HHTEpeCHEe ¢ MPaKTUUECKON TOUKHU 3pEHHUS
NOJIYYUTh BO3MOYKHOCTb OIPENENSATh COOCTBEHHBIE IIpaBUja, B COOTBETCTBUH
C KOTOPBIMH JOJKHBI MOJy4aThCs JIOTUYECKHUE BBIBOJBI. TaKasi TEXHOJOTHS CYLIECTBYET
u HaszpiBaeTcsi SWRL. K coxanennro, nporpammusie peammzanun SWRL nanexu ot
IPOMBIIIUIEHHOTO YPOBHS, XOTSl ONpPEAEIICHHBIX PE3YJNbTATOB C HUX MOMOIIBIO MOKHO
JIOCTUYb.

CuHTakcuc mpaBwWiI TOBOJBHO MPOCT. Kak10€ MpaBuiio COCTOUT U3 IBYX YacTeU —
YCIIOBUSL U BBIBOJIA, KOTOPBIN (hOpMUPYETCs, €CIIM YCIOBUE BBINOJIHEHO. W ycnoBue, u
BBIBOJI MOTYT COCTOSITb M3 HECKOJIBKUX amMOMO8 — DIIEMEHTAPHBIX JIOTUYECKUX
BBIPKEHUI. Y CIIOBHE BBIMOJHAETCS, €CJIM HICTHHHBI BCE COCTABIISIOIINE €T0 aTOMBI; €CITU
YCIJIOBUE BBIMIOJIHAETCS, TO «CPabOTaIOT» BCE aTOMBI, COCTABJISIONINE BbIBOJI. BHUMaHMe —
OTpULIAHWE W JIU3BIOHKIMS B aroMax He mnoajepxkuBarorca. Kpome toro, Omaromaps
napajurMe «OTKpbITOrO MUPa» MpaBujia MHOTAA HE JIE€JAI0T BBIBOJIOB, KOTOPBIE OKUIAET
N10JI30BATENb.

Kaxnapiii atom mpeacTaBisieT cOOOM MpeaukaT — yTBEPKIACHUE O KaKUX-TUOO
oObekTax OHTOJOrMU. CHHTAKCUC 3alUCH MPEJUKATOB COOTBETCTBYET HPUHATOMY
B joruke. Hampumep, eciiu uzBectHo, uto [letp siBnsercs ceinoM MBaHa, 3TO MOXKET OBIThH
3anucaHo Kak OuHapHbIi npenukart: seisercaCeinoM ( [letp, MBan ). To, uTto yka3aHo B

CKOOKax — apryMeHTHI nipeiukata. B npunimmne, Takas 3arvich SKBUBAJICHTHA TPUILIETY

[letp apndgeTcdaCeiHOM JVBaH

YHapHbIil NpeauKaT UMEET OAWH apryMEHT M YTBEPXKIAET, YTO OH SBIISIETCA
00BEKTOM, OTHOCAIIIUMCSA K OTIpenieieHHoMY Kiaccy. Hampumep, 3anmucek Uenosek (MBan)

HKBUBAJICHTHA TPUILJIETY

83



© Cepreii ['opmkos, OO0 «Tpunu/lata», 2014-2018

VBan rdf:type YejyioBek

IIpu cocraBnenun npaBun SWRL B kadecTBe apryMeHTOB MOTYT BBICTYIIATh

ICPEMCHHBIC NJIN KOHKPCTHLBIC OOBEKTEHL.

HpeI[I/IKaTI)I MOI'YyT HOpCACTAaBIIATH co0OH HE TOJBKO YTBCPKIACHUA O CBA3AX,

PaCCMOTPpUM BCC BAPUAHTHI IIPCAUKATOB, KOTOPBIC MOI'YT HMCIIOJIB30BATLCA B IIPpABHUIIAX

SWRL.
1.

84

VY TBepxKACHUS O MPUHAJICKHOCTHU K KJIACCy — YHAPHBINA IPEeIUKaT, apryMEHTOM
B KOTOPOM SIBIIICTCS WHIWBUIYAIbHBIH OOBEKT JUMOO TIepeMEHHas, €ro
o6o3nayvaromas. [Ipocreitmee SWRL-npaBriio MoXeT BBITIISIACTh TaK:
Myskuuna ( ?X ) -> Yenosek ( ?X )

DTO MpaBUJIO0 YTBEPHKIAET, UTO JIFOOOM HK3EeMILIAp Kiacca MyKuunHa sIBISETCS U
AK3EMIUISIpOM Kjacca YenmoBek. Brpouem, cTOIb MPOCTONW BBIBOJ MOKHO
noyunTh u cpeacrBamu OWL 6e3 ucnonb3oBanuss SWRL. Kak mbl BugnMm,
nepemennbie B SWRL, kak 1 B8 SPARQL, mpenBapsroTcst 3HaKOM BOTIPOCA; 3HAK
-> CIyKUT JJIs1 pa3fiesIeHHs] YCIOBUI U BBIBOJIA.

YTBepKACHUS O CYIIECTBOBAHWM CBS3M B BHJAC OWHAPHOTO IIPEAMKATA.
[Ipumepom sBsieTCs yKe€ TPUBOJIMBINEECS BbhIpaXkeHUE ABIACTCIChHIHOM
(ITetp, ?x).

YTBepxkJeHusT O 3HAYCHUM CBOMCTBa-utepana. Ilpu momomu crocooda,
AQHAJIOTUYHOTO TPUBEJECHHOMY B TPEIBLIYLIEM ITYHKTE, MOXXHO TOJy4aTh
B IIEPEMEHHBIC 3HAYCHUS CBOWCTB-JIUTEPAJIOB, M 3aTE€M CpPaBHUBATh HUX
C Pa3JIMYHBIMU BBIPAKCHUSMHU MPHU MMOMOIIM BCTPOCHHBIX (yHKIMA. [Ipumep:
umeerBo3spact ( 7x , ?y ) A swrlb:greaterThanOrEqual ( ?y, 16 ). 310 ycnosue
MIPOBEPSIET, UTO OOBEKT ?X MMEET BO3pacT, OoJbIni uin paBHbd 16. Kak Mbl
BUJIUM M3 3TOTO MPUMEPA, 3HAK A UCTIONIB3YETCs JUIsl IEPEUNUCIICHUSI HECKOJIBKUX
yCIIOBUM, COCIMHCHHBIX JIOTHYeCKUM I — 3TO W HEKOTOpBIE Jpyrue
0003HaYEHNS COOTBETCTBYIOT OOIIECTPUHATON HOTAIIMH JIJIS 3aITHCH JIOTHICCKUX
BeIpakennit (normdyeckoe MJIM B mpaBunmax SWRL He momnmepxkuBaercs).

B Protégé Bepcuii 4 u 5 BMecTO 3TOro 3HaKa Hy>KHO BBOJIUTH 3AISTYI0. 3aMETUM
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TaKXe, YTO JUISI IPOBEPKU PAaBEHCTBA 3HAUCHUS CBOWCTBA KAKOW-JINOO BEJTUUNHE
MO>KHO 00OUTHCH O0Jiee KOPOTKHM BhIpaskeHHeM: nmeetms ( 7X, "MBan™ ), unu
spistercaCryaentom ( ?X, true ).

Ycnosue Pa3neNbHOCTH TIBYX WHIUBUIYaTbHBIX 00BEKTOB:
differentFrom ( ?x, ?y ). Bunmanue: B Protégé 5 3To BeIpaxeHHe HY>KHO ITHCATh
¢ Oonbmoi 6ykBel, DifferentFrom.

YcnoBue coBmajeHus AByX o0BbekToB: SameAs ( ?X, ?y ). YcioBue Oyner
UCTHHHO, €CJI TIEPEMEHHBIE ?X M ?Y OKa3ajancCh PaBHBI OJHOMY U TOMY XKe
0OBEKTY.

YcioBre 0 MPHHAAJISKHOCTH 3HAYCHUS TEPEMEHHOW OINPEICICHHOMY THITY
nansbix. Hampumep: xsd:int ((?x)

Tak HaswiBaeMble BcTpoeHHble QyHKIME (SWRL built-ins), omHo n3 KoTOpBIX
MBI yke Bujenu B myHkTe 3: Swrlb:greaterThanOrEqual. Mmeercst oGmmpHBIit
HaOOp TakuxX (YHKIUH, a TaKke BO3MOXKHOCTb ONPEIENSATh COOCTBEHHBIE.
[TonHblil IepeveHb Takux (PYHKIHMA MOKHO HAUTH B MHTEPHETE — OH BKJIIOYAET
BBIPKCHUS JIJIS1 pa0OTHI C PA3IMYHBIMH JIUTEPATLHBIMU 3HAYCHUSMHE, BKITFOYAS]
qucia, AaThl U CTpoku. BHumanwue: B Protégé 5 nMena BCTpoeHHBIX (DyHKITHIA
HY)KHO BBOIUTH 0e3 mpedurca swrlb. Ecteb u apyrue makeTsl BCTPOSHHBIX
QyHkmii — Hanpumep, thoX, Mo3BONSIOMUIT MPOBEPSATH MPHHAIICKHOCTH

CYIIHOCTEH cTaHaapTHBIM Kiaccam RDFS/OWL.

PesynbpraT (opMynupyercs mpu MOMOIIM aTOMOB B Takoll ke (opme, Kak u

YCJIOBHE.

PaccmoTrpuMm mpumep co3manusi ¥ BeimonHeHus mpaBuia SWRL B pemaktope

Protégé. Ero crapas Bepcus, Protégeé 3, umena BuzyanbHblii HHTEp(]EC A1 MOCTPOCHUS

npaBwi. OKHO BBOJ|a TPaBUJIa B HEM BBITJISIIUT TaK:
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rName rCnmmerﬂ |

Hame

|P‘rl'tp: Thwewrw owl-ontologies comiOntology 1451750172 .owlgRule-3

SWRL Rule

worksing?x, 7y) A hasDirector(?y, 7z) -+ hasBoss(?x, 7z)

me FR DOE V|
B A = 3 [ 1 «

Puc. 27. Co3znaane SWRL-npaBuia B pegaktope Protégé 3.

DTO MPaBWIO TIACUT, YTO €CIIN ?X paboTaeT B KOMITAHUH ?Y, a KOMIAaHUS 7Y UMeeT
TUPEKTOpa ?Z, TO ?X WMeeT HadalbHUKa ?Z. PemakTop BBIIAET MOJCKA3KH B MPOIECCE
BBO/Ia MPaBUJI, ITOJICBEUNBACT HEBEPHO BBEJICHHBIE ITPaBUJIA.

B texymieit Bepcun penakrtopa, Protége 5, Bu3yanbHOro KOHCTPYKTOpa MPaBUI HET.
[IpaBuna BBomsATcs Ha 3akimagke SWRL B TexkcroBom Buje. JloOGaBieHuwe mnpaBuia

IMPOUCXOAUT B AXNAJIOTOBOM OKHEC ITOCJIC HA’KATHA KHOIIKH «Hm»:

Yenopek(?x), MyxunHa(?y), AensetcaPebenkom(?y, 7x)
AenAeTcACeHOM(?Y, ?x), ABnseTcAPoaWTenam(?x, 7vy)

QK Cancel

Puc. 28. Coznanue npasuna SWRL B pegaktope Protégeé 5.

Ecin IMpaBUJIO YCIICHIHO CO3aHO, OHO ITOABHUTCA B CIIMCKC!
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Active Ontology = | Entities = | Classes x| Object Properties = | Data Properties x | Annotation Properties x | Individuals by class = | DL Query x| OntoGraf = | SPARQL Query x| SWRL =

Rules
Yenoeek(?x), Myxwuunna(?y), AenaercaPebenxkom(?y, ?x) AsnaercaComiHoM(?y, ?x), AsnAaercAPoaurenem(?x, ?y)

Puc. 29. Cnucok npasui B pefgakrope Protége 5.

K coxanenuto, B Protégé mosHOCTBIO OTCYTCTBYIOT CPEICTBA OTJIAJIKU TPABUI,
U Jake cooOieHust 00 ommOKax MX CUHTaKcuca. Eciiu npu co3jaHuu MpaBuja 4To-TO
MOWJIET HE TaK, MOXXHO OyAeT YBUAETb TOJbKO Java-UCKIIOYEHHE, HaKaB Ha YxKe
ONMCAaHHYIO HAMHU BBIIIE KHOIIKY B BUJIE€ KPACHOTO TPEYTOJbHHUKA B IPABOM BEPXHEM YTIIY

OKHa IPHUIIOKCHHA.

BepneMmca k mpumepy OHTOJIOTMM W3 mpouuiol riasbl. Co3l1aB B OHTOJIOTUU
nepcony Jackson, cs3p hasBoss (Alpha, Jackson), n mpuMeHUB Hallle TPaBUIIO, YBUIUM
B CBOMCTBaX MmoJjib3oBaresst Smith, uro ero 6occom siBisiercst Jackson.

Mexanu3M npuMeHeHus npasui B Protége 3 noctatogyHo HEMPOCT, MOCKOJIbKY IS
ATOTO UCIOJIB3YETCS AKCHOPT MPABUI U BCErO COACPKUMOTO OHTOJOTUU B KOMIIOHEHT
UCTIOIHEHUsT OmsHec-mipaBui Drools, mpumeHeHue NpaBWiI, a 3aTeM HX HMIIOPT B
oOpatHoM HanpaBierun. B Protégé 4 u 5 mst Bermonuenus npasuin SWRL ucnons3yercs
MalIuHa JJOTUYECKOT0 BBIBOJIA, HAIPSIMYIO paboTaroImas ¢ COACP>KUMBIM OHTOJIOTHIA, 3aTO
OTCYTCTBYET BU3YalbHBIN HHTEP(DEIC 7151 CO3AaHMS TPABHUIL.

Kax mb1 BuguMm, mpaBuia SWRL mo3BosIOT co31aBaTh BeChbMa THOKHE YCITOBHUS
JUI  TIOJIyd4EHUs] HOBBIX 3HaHWW. HexmoctarkoM A3TOW  TEXHOJIOTHM — SIBIISIETCS
HEOOXOJMMOCTh CHEIMaIbHONM TMOATOTOBKM TOJB30BATENs IS KOHCTPYMPOBAHUS
MpaBuJl, HAJTMYKME y HETO TTyOOKWX 3HAHUN OHTOJIOTHH, & TaKXKe clla0ble MpOorpaMMHBIE

peaIn3aIuu.

4.4. OWL API

OWL API — nporpammHbliii uHTEp(dElic, MO3BOISIOMNNA padOTaTh ¢ XpaHUIUIIIAMU

TPUILVICTOB W MallMHAMH JIOTHMYCCKOI'O BBIBOAA M3 Java'HpHHO)KeHHﬁ. boapminHCTBO
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uHppactpykrypHoro 1O s paboThl ¢ CEMAaHTUYECKUMU TEXHOJIOTHSIMU PEATU30BAHO
KaK pa3 Ha Java, mo3ToMy JaHHBII CI0CcO0 SBISIETCS B 3HAYUTEIBHON CTENIEHHU «POJTHBIMY.
Hamnpumep, nmeHnHo ero ucnosb3yet penakrop Protégé. HemocrtatkoM Takoro moaxoja
SBJIIETCSI TO, 4YTO JIOTMKAa pabOThl C OHTOJOTMYECKOW MOJENbI0 OKa3bIBACTCS
3alporpaMMHUPOBAHHON B KOJ€, KOTOPBIA TpeOyeT MepeKOMITMISILIUKA MPH U3MEHEHUH.
CrnenoBaTelbHO, MPU CEPbE3HOM HM3MEHEHUH MOJICIN WM alropuTMa pabOThl C Hel
MOXET MOTPeO0BaThCA BMEIIATENHLCTBO MPOrPAMMHUCTA, YTO HE PAIMOHAIBLHO C TOYKH
3peHus Biajenblia HHPOPMAIMOHHOW cuctembl. Kpome Toro, cymectByeTr psin
TEXHUYECKUX MPOOJIEeM — HalpUMeEp, C HEKOTOPHIMU XPaHWIHILIAMHA TPUILIETOB HEIb3sI
paboTaTh OJHOBPEMEHHO 00JIee YeM U3 OJTHOM Java-MalluHbI.

HocronnctBamu OWL API sBisieTcst BBICOKUI ypOBEHb THOKOCTH M TIOCTYITHOCTH
«TPOJIBUHYTHIX» BO3MOXHOcTeH uH(pacTpykTypHoro I1O. Hampumep, mpu nocryme
yepe3 SPARQL Touky mocTymna HET BO3MOKHOCTH OTJIUYHTH «BBIBEJICHHBIC» (DAKTBI OT
HCXOJTHO COJIEPKaBIIUXCS B MOJIeNH, a ipu octyne yepe3 OWL API — ects.

B nenom, Mbl peKOMEHJyEM BHUMATEIBHO MPOAHAIM3UPOBATH HEOOXOAUMOCTH
OPUMEHEHUST MMEHHO JTOro cmnocoda padoThl C CEMAHTHYECKUMHU MOJEISIMU W3
npukinagHoro [1O mepen NMpUHATHEM pEIIEHHUS O €ro HCMOJb30BaHUH. APryMEHTOM
MOJKET CTaTh HEOOXOAMMOCTH BBITIONHATH OMNEPALWU, HEJOCTYNHBIC TNPU JPYTHX

croco6ax paboThI ¢ MOJICTIBIO.
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5. Hpuxkaaanoe IO pist padoThl ¢ cEeMAHTUYECKMMH MOJIEJIAMHU

PaccmoTpennbie Hamu BbIle peaktop Protégé, xpanumiuia TPUIIIETOB U TOUYKH
noctyna SPARQL, OWL API sBastoTcss ”HCTpyMeHTaMu i pa3paboTuyukoB. B sTom
paszene Mbl TIO3HAKOMHMCST C HECKOJBKHUMH MPHIOKECHUAMU, KOTOpbIE Jar0T
BO3MOXKHOCTh pab0TaTh ¢ CEMAHTUYECKUMHU MOJEISMH IOJIB30BATENSIM, HE MMEIOIIUM

TIyOOKHUX TTO3HAHUM B TEXHUYECKOW CTOPOHE OHTOJIOTHYECKOTO MOICITUPOBAHUSI.
5.1. Penakrop ontosioruii Apxul'pad.Mup

Apxul'pad.Mup —penakrop OHTOJOrMM, co3daHHbIM kKoMmnanuend «Tpunun/laTay.

Ero nemo-Bepcust moctymHa 1o aapecy https://arhigraph.ru. Pemakrop mpemocraBisier

(YHKIMOHAJ CO3/1aHusl MPOCThIX CEMaHTHYEeCKHX Mojened. Ero orianuuTenbHOR
OCOOEHHOCTBIO SIBJISIETCS paboTa € COAEPKUMBIM XpaHWIHILA TPUIUIETOB Yepes
Apxul’pad.MDM kak npomMeKyTOUHBIN CION — TO €CTh, PEIAKTOP HE UCTIOIB3YET (haitiibl
JUISL XpaHEHUs1 OHTOJIOTHUH, a paboTaeT HapsAMYIO «C 6a30ii».

Jlist pa3rpaHudeHust pa3HbIX OHTOJIOTU B Apxul pad.Mup ucrnonb3yercs moHsaTue
«TOYKa JOCTYyNa», KOTOPOE COOTBETCTBYET HE TOJBKO (PU3MUECKOMY XPAHWIIHUILY
OHTOJIOTMH, HO U €€ KOPHEBOMY JJIEMEHTY — OOBEKTy, OT KOTOPOTO MOPOXKIEHBI BCE
OCTaJIbHbIE AJIEMEHThHI OHTOJIOTUU. DTO CIENaHO AJI1 U3OJSILUU JPYT OT Apyra JaHHBIX
Pa3HBIX MOJIb30BATENEH, paOOTAIOIINX C OJTHUM M TEM e XPaHMIUIIEM (HA00OpOM JTaHHBIX
B triple store).

[TonpoOHble cBeneHUs O paboTe B pEAAKTOpPE MPUBOAITCA B JOKYMEHTALUU

https://trinidata.ru/files/ArchiGraphMIRUserGuide.pdf u B PykoBoactBe mo pabote ¢

JIEMO-BEPCHEM, KOTOPOE BXOJIHUT B COCTAB MAKeTa JIEMO.

5.2. 3amnpochbl K oHTOJIOrHYecKoi Moaean: cuctema Apxul'pag.CY3
Mpb1 yoeammich, 4To OONBIIMHCTBO MPOTPAMMHBIX CPEACTB JIOTHYECKOTO BBIBOJIA
MOKa HEJOCTAaTOYHO JPYKECTBEHHBI K TOJib30oBaTento. Ilepen paspaboTumkamu,

JKEJTAIOMIMMHU YK€ CCTrOoAHA HMCIIOJIB30BAaTh MPCUMYIICCTBA OHTOJIOTHYCCKUX MO)IG.HCfI B
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IPOaYyKTax, paboTaTh ¢ KOTOPbIMU OyAyT Jitoau 0e3 CrelHalbHON MOArOTOBKH, CTOUT
3aa4a TMOCTPOCHHUS TPOCTHIX M TOHATHBIX WHTEP(PEcoB XOTA Obl AN W3BICUCHHS
uHbopMainuu u3 Mojneineil. Hameit coOcTBeHHON pa3pabOTKON SIBISETCS CUCTEMa
Apxul'pad.CY3, onHoil W3 TIaBHBIX (PYHKIMH KOTOPOU SIBISIETCS MPENOCTaBICHHUE
pa3HO00pa3HbIX BO3MOKHOCTEN MTOMCKA 3HAHUI B MOJIETIH.

Bo3bpMmeMm B kauecTBe MpUMeEpPA HECTOKHYIO MOJIEIb, ONMKCHIBAIOLIYI0 KYpOPTHI U
pacCIONIOKEHHBIE HEHNANEKO OT HHUX JOCTolpuMedarenbHOoCcTH. IlycTh wumeroTcs

CICAYIOIHC KIIaCChl 1 OTHOUICHUA:

KypopTt
Bua otabixa CTpaHa
Qw Pacnonoxey g Q
HocTtonpume- Knammat
YaTe/IbHOCTb

Puc. 48. OnTosorus 115 MOCTPOCHHS 3aIIPOCOB

NunuBuayanbHbie OOBEKTHI KaXJAOTO Kjacca o00JalaroT psSoM CBOMCTB —
Ha3BaHUSMHU, JaTOM Ha3HAYCHMS U T.J.

Hauynem 3nakomMcTBO ¢ Apxul'pad.CY3 ¢ camoro mpocToro pexxuma — moucka 1o
napaMmerpaMm. B 3ToM pexmme cucTeMa mpeaiaraeT I10JIb30BaTei0 BBIOpaTh THII
HUCKOMOTro 00beKTa — mycTh 3TO Oyner «Kypopt». Ilocne 3Toro mpuaokeHue BBIBOJIUT
dbopmy Moucka, B KOTOPOH MOXKHO 3a/1aTh 3HAYEHHUS BCEX WM HEKOTOPHIX CBOICTB,
KOTOPBIMH MOT'YT 00J1a7aTh 00BEKTHl HCKOMOTO THMA. JICTKO 3aMETHUTh, UTO ATOT PEKUM
MOXO0XK Ha (paceTHHIM TMOWCK B WMHTEPHET-Mara3wHax, IJe TOBapbl pa3HbIX KaTEropui

00J1a1at0T TapaMeTpaMu Pa3HbIX TUIIOB:
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- MO CBAZAM  KOHCTPYKTOP 3aMpOCOB  MHTENEKTYabHLIl MOWCK  MOMEK No pybpHKaTopam

PezynbTatsl

C: Dno 1-13 3| TlNokazaTb Bribpate cTonbukl Beegute

+| DbbekT Tun

| e Abzakoeo-Bannoe | KypopT
- KpacHas MonsHa | Kypopt

| Coun Kypopt

Puc. 49. PexxuM moucka 1mo mapaMmerpam

Ilocne 3amanus mapaMeTpoB M HakaTus KHONKM «HaWtw», cripaBa mMbl yBUAUM
CIIUCOK HCKOMBIX 00BEeKTOB. C HHMH MOXXHO BBIIOJHATh pPa3HbIE OMNEPALHHU:
OTCOPTUPOBATH, BHIOPATH AJ11 OTOOPaKEHUS JOTIOTHUTEIbHBIE CTOJIOLBI, SKCIOPTUPOBATH
crHcOK B EXCel, OTKpBITE OKHO CBOMCTB KaXK10T0 00beKkTa. MOYKHO COXPAaHHUTh U YCIIOBUS
CaMoro 3arpoca.

BTopoit pexkxuM Ha3bIBaeTCA «IMOUCK MO CBs3siM». OH paboTaeT MO MPUHIIUITY
M3BECTHOTO JIETCKOTO CTUXOTBOpeHUs «Jlom, kotopbelid moctpoun Jlxek». Mactep
MOILIArOBO 33/1a€T BOIMPOCHI, YTOOBI MPUBECTH HAC K pelIeHUIo 3a1a4n. [lepBbiit Bompoc
KACaeTcs THUIla CYIIHOCTH, KOTOPYK Mbl XOTUM HaWTh. lIpeamosioxum, Mbl XOTUM
IIOJIyYUTh CIIMCOK BCEX CTpPaH, B KOTOPBIX €CTh KYpPOPTHI, IZl€ MOXHO 3aHATbCSA
JNaiBUHTOM. 3HAUUT, ICKOMBIM THUIIOM CYIIHOCTU OyaeT « CTpaHay.

Bropoii Bonpoc, KoTopbli 3a1acT HaM MacTep — «YUTo Bbl 3HaeTe 00 3TOM 0OBEKTE?»
B oTBeT MBI JOKHBI YKa3aTh J1I000€ CBOMCTBO MJIM OTHOILIECHHUS, KOTOPOE HaM U3BECTHO.
B Hamem npumepe Mbl 3HAEM, 4TO B 3TOM CTpPaHE HAXOJIUTCS HEKUU KypOpT. 3HAYUT, B

COOTBETCTBMM C Halled OHTOJOrMed — cymecTByeT o0bekThl Tuna «Kypopm,

91



© Cepreii ['opmkos, OO0 «Tpunu/lata», 2014-2018

CCBhITAIONIMECS] Ha HWCKOMYIO CTpaHy. BpiOupaeM COOTBETCTBYIOIIMH BapuaHT B
BEITIQJAIONIEM MEHIO MacTepa. Temeph MCKOMBIM 00BeKTOM cTtaHoBuUTCS «KypopTt», u
Bompoc moBTopsieTcss. O KypopTe HaM U3BECTHO, YTO OH MpeJiaraeT OnpeaeIeHHbIN BUT
otnabixa. MickomeiM 00bekTOM cTaHoBUTCA «Bupa otabixay. O6 3TOM BUIE OTIbIXa HaM
M3BECTHA KOHKpeTHas uHpopmaius — 3HaueHWe CBOMCTBa-muTepana «Mwms», paBHOE
«J1aiiBUHT». BeIOMpaeM cOOTBETCTBYIOIIHI BAPHAHT B BHIIAIAIOIIEM MEHIO, U TIOSIBIISICTCS
moJie BBOJa 3HAYCHHsI CBOWCTBAa. B mporecce BBOAAa cHcTeMa IOACKA3bIBACT HaM
BO3MOYKHBIC BapHaHTHI. B nHTEpdeiice CUCTEMBI BCE 3TO BBITIISIUT TAKUM 00pa3oM:

no napaMeTpaM - KOHCTPYKTOD Z3NPOCOE  MHTENNeKTyankHbli

Peaynbtathl

CDI‘ID L-I3 1| MNokazatb

CrpaHa (6]

| DbbekT Tun

TawnaHg CrpaHa

HalTi

CYLLECTBYET KypopT HaxoAuTcs B cTpaHe
MNpennaraeT BUY OTAbIXA

WMeeT HazgaHue

|,£lal—'|EL-|Hr |_

Puc. 50. PexxuM 1morcka mo cBsI3sIM

[Ipu momomu Takoro wuHTEpdeiica MOXKHO CTPOUTH JIOBOJIBHO CIIOKHBIE
JIOTUYECKUE LEMOYKH, HO €r0 OTPaHMYEHHOCTh OYEBHIHA — HAIIPUMEP, MBI HE MOXEM
3a/1aTh JIONOJIHUTEIBHOE YCIOBUE (HAIPUMEP, €CIU HAC MHTEPECYIOT TOJbKO KYyPOPTHI,
HAXOJISAIIUECS B 30HE TPONMUYECKOTO KiIuMara). DTOT MHTepdeic MO3BOJSIET MPOUTH

TOJIBKO OJTUH KOHKPETHBIN My Tk 110 rpady, 0e3 BETBICHUH.

JIumien Takoro HemocTaTKa O60Jee coxHb nHTepdeiic — KoHcTpyKkTOp 3ampocos.
OH NOCTPOEH HA MPUHLUIE CO3aHUSI CUCTEMbI JJOTHYECKUX YPAaBHEHUN C HECKOJIBKUMU

HEU3BECTHBIMU. DAKTUYECKHU, OH CBOJUTCSA K (POPMYIMPOBAHUIO TATTEPHOB TOMCKA
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TPHUILIETOB, Takke, kak 1 SPARQL-3ampoc, HO, B OTJIMYHE OT MOCIEAHEr0, HE TPeOyeT OT
110JIB30BATEISI MO3HAHUI B TpOrpaMMupoBaHuu. MTak, mycTh HAC HHTEPECYIOT KYypOPTHI,
Ha KOTOPBIX MOKHO 3aHSTHCS TABUHTOM WM pa(TUHTOM, MMEIOIIHUE TPOMHYECKUN
KJIUMAT.

B nameil cucreme ypaBHeHHI OyAyT IB€ HEM3BECTHBIX BEJIMYMHBI — 3TO KypOPT
(0603nauum ero X), u Bux otabixa (Y). [IpucyTcTByeT Takke OJHO H3BECTHOE 3HAUCHUE
— TPOMUYECKUH KIUMaT. 3a1aIuM NIEPBOE YpaBHEHUE CUCTEMBI, KOTOPOE BBEIOEPET TOJIBKO
X, UMEoUME TPOIMUYECKUI KIMMAaT, U BTOPOE, KOTOpoe CBKET X U Y: «X mpeasiaraet
BUJ OTIBIXa Y.

[Tocne 3Toro Hy>KHO CO3/1aTh JIBa YCIOBUS HA Y, CTPYNIIUPOBAHHBIE MEXKy COOOM
agornyeckum omnepatopoM MJIN: Y umeer HazBanue JlailBUHT, mian Y HUMEET Ha3BaHUE
Pagtunr. Jng »storo B ¢opMe KOHCTPYKTOpa MpPEayCMOTPEHbl BO3MOKHOCTH
TPYIIIMPOBKU YCIOBUN (3KBUBAJIEHT «CKOOOK» B YPAaBHEHUH), U OOBEAMHEHUS YCIOBUI
Mexay coboit noruueckumu oneparopamu W, MJIN, N HE.

[TocTpoeHHas cucteMa ypaBHEHUH OyJeT BRIMJISAETh B MUHTEpPeEiice Tak:

PesynbTaTthl
Obwekr OTHoweHHe OOBEKT MK 3HAYEHHe i

o o @® = e uz 1| lMokazate Bl
/ patk cronbusl  |BeeguTe HazsaHwe
® o) i -1
[rponmsec myccore] .
X Y
ObvekT Tvn ObvekT Tun
O O Mpeanaraet Bug oT; @]
® ® X MeyKeT KypopT AaiieuHr BoaHelii cnopt
:
@] MMEeT HasgaHue v
® DNaiteuHr .
.
O MMeeT HaseaHne v
® PaTHHI 3
)
| O0BEAMHHTE YCNOBMA | | Jo0asuTe ycnoene |

Puc. 51. Pexxum KOHCTPYKTOpa 3alpoCcCoB
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Haxarue kHonku «HaiTtw» BpIIa€T HAM MHOXECTBO PEIIEHUN — BCE BO3MOKHBIC
koMOuHarmu X u'Y.

B mporuiecce BpIOOpa/BBOJA 3HAUEHUN BBIIAIOTCA MOACKA3KHU, B TOM YHCIIE O TOM,
KaKOW THI HMEIOT BO3MOJKHBIE 3HAYEHUs KaKJIOW MepeMeHHOW. ITOT HHTepdeiic
MIO3BOJISIET CTPOUTH 3aIIPOCHI JIFOOOTO YPOBHS CIOKHOCTH, M HaXOIUTh PEIIECHUS JTIFOOBIX
3a/71a4, KOTOpbIE B IIPUHIIUIIC MOTYT OBITh PEIICHBI Ha TAHHOW OHTOJIOTHH.

Pazymeercsi, BO3MOXXHOCTH HCIMOJIb30BaHUsS HHTepdeiica HE OrpaHUuYMBAIOTCS
OJITHOMOMEHTHBIM MOJIy4YEHUEM Pe3yabTaToB. COCTaBUB JIOTUUYECKOE YPAaBHEHHUE, MOKHO
MEPUOJINYECKH aHAJIU3UPOBATh M3MEHEHUS €r0 Pe3yJIbTaTOB, U HA ATOM OCHOBaHUU
dbopMupOBaTh OTUETHI, YBEAOMJICHUS, COBEPIATH JIIOObIC APYrUe MpOrpaMMHUPYyEMBbIE

JICUCTBHUSL.

Cnenyrommii  pexxXuM, «UHTEIUIEKTYaldbHBI TOWCK», MPEACTaBIsET COOOU
KOHCTPYKTOp 3aIllpOCOB Ha KOHTPOJMPYEMOM €CTECTBEHHOM s3bIKE. B mpouecce BBoxa
IIOMCKOBOT'O BBIPAKEHUsI CHUCTEMA BBINAET ITOACKA3KH, B COOTBETCTBUU C KOTOPBIMHU
BbIOMpaeTcs cleayronuil TepMud. Hanpumep, TONBKO YTO OMMCaHHBIA 3ampoc Oyaer

BBITTIAACTD B OTOM PCIKUMC TaK:

no napaMeTpad Mo CBAZAM  KOHCTPYKTOP Z3nNpocog

KTo unM uto:
KypopT WMeeT knumat TponHueckuid MyccoHHBIA W NpeanaraeT Bua oTabxa JadsuHr
wiu MpegnaraeT Bng oTAbxa PadTuHr

PeaynbTatbl

CDI‘ID 1—|3 1| TMNokazate Brib

Ha4YHUTE BEOAWTE 3anpoc...

OUHCTHTE | ObbekT Tun

Puc. 52. KoHcTpyKTOp 3apOoCOB Ha KOHTPOJIMPYEMOM €CTECTBEHHOM SI3bIKE

[Iem4yok Ha Mr000# HaMIEHHBI OOBEKT OTKPHIBAET CTPAHUITY HH(OPMAITIH O HEM.

Crpanuna uMeeT CIeayoInid BU/I;
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Apxul'pad.CY3

rl ] L M g
MHCI)OpMaLLHH 06 obbekTe epeiiTh K noucky

Crpoutenscteo Y Knaccuduraums obbexra

MpoeKT No BO3BEEHWI0 NApOra3oBoi YCTAaHOBKM B I XXXXX « 3JKaemnnap

CTpONTENLCTBO, PEKOHCTDYKLIMA 3NaHNA,
OBbeKT CBA3aH CO CMeAyIoILMMI OBbeKTaMm: [ paarpynnuposars | s
COODYKEHUS
+ MCTOYHMK MHopmMaumu ( 2 ) [+]
«» Tvn 3gaHwA, coopyxenns (1) [-1 TEEl T
« Maporazoean ycTaHoBKa (MCY)
« TUn npuumHbl (5) [+]

Cpok 3a/1e KN,

12
Mec.

" MporxozHas
CJ'IE,EIWOLLI,HE 0bbeKThbl YKa3blBakOT Ha AaHHbIW:
3a[epKa, MEeC.
OBHOBNEHHBIA NacnopT

« OTHOCUTCA K NpoekTy (9 ) [+]
NpWuKHE KDETHO NPOEKTa He YTBEPAeH

MpaeneHuem.

[ pasrpynnuposarts ]

Puc. 53. Crpanuna nadopmaruu 06 00beKTe

B mpaBoii koy1oHKE 0TOOpa)kaeTcsl CIMUCOK KJIACCOB, K KOTOPHIM OTHOCHUTCSI OOBEKT.
Hmwxke otoOpaxkaroTcs cTaTHYeCKHWEe CBOMCTBAa JaHHOTO OOBekTa. B meBod wacTu
CTpaHUIIBI TOKA3aHbI CBS3H, COSAMHSIONINE 3TOT 00BEKT ¢ ApyrumMH. Lllemakom o 1ro6oi
CCBUIKE Ha ATOW CTpPaHUIIE MOKHO TEPEHTH Ha TaKoe K€ MPEACTABICHUEC MHGOPMAIHH
JIUIS COOTBETCTBYIOIIETO 0OBbEKTa, OIIPEICIICHHS Kilacca UJIM CBOMCTBA.

Buusy cTpanuiibl oToOpaskaeTcsi cxeMa cBs3eil 00beKTa B Buje rpada:

Nerenpga —_

PexkoHcTpykuns OPY-500 kB 2 3K3eMnaApa

METOYHHK HHOPMAaLIMK

TN 3aHWA, COOPYXEHHA

Haxogurca B

1 ak3emnnap

£ OO0

Puc. 54. CBsi3u BbIOpaHHOTO 00BEKTA

Texymuit 0OBbEKT BbIAENEH IBETOM. PsioM B BUE MPSAMOYTOJIbHUKOB MOKa3aHbI

BCE KJIAcChl OOBEKTOB, C KOTOPHIMHM MOKET OBITh CBs3aH TEKymUM oO0BekT. lIBer
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COCIIMHSIONIEH JIMHUY 3aBUCHUT OT THIA CBsI3U. PacmmdpoBKy IIBETOB MOXHO YBHUCTb,
packpblB JIET€HAY B MpaBOd uacTu u300pakeHus. [l Kaxmoro kimacca OOBEKTOB
MOKA3aHO YHCJIO €Tr0 DK3EMIUISPOB, CBSI3AHHBIX C TEKymuM oObekToM. Hakatmem Ha
KHOTIKY «BHHU3» MOXXHO PAacCKpBITh BBIMAJAIONIYI0 YacTh OJIOKA, W YBHJETh CIHCOK

KOHKPETHBIX OOBEKTOB.

Bosmoxknoctu cucremsl Apxul pad.CY3 He ucuepnbiBatorcs uHTepdercaMu
MOWCKa M MpocMoTpa wHpopMammu. Tak, OHa TpemaracT PeKUM KOHCTPYHUPOBAHMSI
paBuJI JOTHYECKOTO BHIBOJIA, AaHATIOTUYHBIN MO cMbIcTy co3aanutio SWRL-nipaBui, HO He
TpeOYIOUIUI OT MOJIb30BATEIIS HABBIKOB MPOTPAMMUPOBAHUS.

OKHO KOHCTPYKTOpa IIPaBUJI COCTOUT U3 TPEX KOJOHOK:

E Apxul'pad.CY3

MepedTH K NoMcKy

KoHcTpykTop npaeun

d A
O O ofwexr O he O [nycro] X
! ® nepementan [ npuaanescrt Tum v| O ofverr
Ba3zoBble Npasuna Mogknaccs 1 0 Tun: Knacc
CEMBA NPUHAANEKHOCTb KNaccy 1 80
CaoiicTea 1 0 O O ofwexr O we QO [nycro] X
@ nepeMeHHas ‘ ABJNAETCH NOAKNECCo Vl O obbekt
Tun: Knacc

| PazkeauHnTs yenosus ‘ ‘ OBbeanHNTL yenoBus | | JobasuTe ycnosue ‘

Puc. 55. OKkHO KOHCTPYKTOpa NpaBUl

CrneBa pacrosiokeHo JepeBo TPy, coaepx anux npaswmia. [IpaBuna BeiOpanHoOM
Tpynmbl TIOKa3aHO B CpEIHEH KOJIOHKE MOKa3aHbl mpaBuia. CmpaBa oToOpaxkaercs
uH(OpMaIUIO TI0 BEIOpaHHOMY TpaBwiy. Hike B mpaBod KOJOHKE HaxoauTcs (opma
HAaCTPOWKHU CBOMCTB IIpaBUiIa.

KoHcTpynpoBanue ycimoBuil W BBIBOJA MpaBujia BBHIMOJHICTCS TPU TTOMOIIU

uHTepdeiica, TOX0XKEro Ha TMOKa3aHHbIN Beimie Ha puc. 51 KoHcTpykTop 3ampocos.
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Apxul'pad.CY3 wucnonb3yer COOCTBEHHYIO MAIIMHY JIOTHYECKOTO BBIBOJA JUIS
BEIYHCIICHUST PE3YyJIbTAaTOB TPUMEHECHHS TMPAaBWI, OCHOBAaHHYI0 Ha CHerupUKAIIN
SHACL. bnarogapst 3ToMy TpaBuja UMEIOT 0OJiee MUPOKUNA B HEKOTOPBIX aCIEKTaX
dbynkuuonan, no cpaBHenuto ¢ npaswiamMu SWRL. Tak, B npasuwnax Apxulpad.CY3
MOXHO HCIIOJIb30BaTh OTPHUIIAHUE, BBIBOJ MOKET IOJPa3yMeBaTh CO3/IaHUE HOBOTO
o0beKTa WM yJaJeHWe TpPUILIETOB, MMeromuxcs B 0aze. Kak u Apxwulpad.Mup,
Apxul'pad.CY3 pabotaer ¢ maHHBIMU OHTOJIOTMH TocpenactBoM Apxul'pad.MDM,

KOTOpasa OCymecCTBIIICT HCITIOJTHCHUC ITPAaBUJI JIOTHYCCKOI'O BBEIBOIA.
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6. CeMmaHTHYEeCKHE TEXHOJOTHHU: MOTPYKAEMCS B 1eTAIU

Mpl npoBean 0030p METOOUMK M TEXHOJOTMM CO3/laHUs M HUCIOJIb30BaHUS
OHTOJIOTHYECKUX Mozeneil. Temneps, copMupoBaB MpPEACTaBICHUE O JMANA30HE ITHUX
CPEICTB, MBI MOXEM IMOWTH Ha BTOPOH Kpyr 3HaKOMCTBa C HUMH, U Oojee MmoapoOHO
paccMOTpeTh HEKOTOpbIE BakHblE AeTanu. Ha 3TOT pa3 Mbl mocienyem B oOpaTHOM
NOPSAJIKE: HAYHEM C TEXHOJOTMH, a B CIEAYIOLIEM pa3leilie PaCCMOTPUM HEKOTOPBIC

CIICTHAJIBHBIC BOIIPOCHI MCTOAUKHN OHTOJIOTHYCCKOI'O MOACINPOBAHUAA.

6.1. O0630p Bo3moxknocTeit OWL 1 u OWL 2
Panee Mbl BecbMa MOBEPXHOCTHO pAacCMOTPENIM OCHOBHBIE KOHIIETILHU
RDF/RDFS/OWL, cBs3aHHBIE C ONHMCAaHMEM KJIACCOB, CBOWMCTB, CBA3EH W
WHJIMBUAYAJIbHBIX 00BeKTOB. HacTtanmo Bpems y3Hath Oosiee MOAPOOHO, Kakue
TEXHUUYECKUE CpEeICTBAa MOJAENUpoBaHus mpennaraer cranaapt OWL, Ho ans atoro
HY’)KHO CHauaja paccMOTpeTh OJHYy B0o3MOxHOcTb RDF, o koropoil mMbl ymonuanu —
BO3MO>KHOCTh CO3/1aBaTh I'PYNIHUPOBKU OOBEKTOB, HE SBIISIOLIUECS KIACCAMHU.
Nrak, RDF no3Bosnsier o0bsABIATh KOHTEUHEPHI TPEX THIIOB:
1. rdf:Bag, oObeaMHSAIOMNN 3JIEMEHTHI MOJCIH WM JIMTEpalbl 03 yKa3zaHUs
HOpsAKA UX CIEIOBaHUs B TPYIIIE.
2. rdf:Seq, nenaromuii To ke caMoe C yKa3zaHHEM MOPSIIKA CICIOBAHMUS dJICMEHTOB.
3. rdf:Alt, npeacraBisronuii rpymnimmy 3JI€MEHTOB MOJICIIN WK JINTEPAIOB, KOTOPBIC
ABIIIIOTCS. B OIPEAEICHHOM CMbICIIE albTepHATUBAMU — Hampumep, i
OTIPEICNIEHHOTO 3HAYEHUs HEKOTOpOTo cBoMcTBa. Hampumep, 3TOT cmocoO
MO’KHO MCHOJIb30BaTh AJI yYKa3aHUs nepedHs cTpanull HTepHera, rie MOXHO
MOJTyYUTh KaKyro-1u0o uHdopmaruio. [Ipu ncnoas30BaHuu TaKOro KOHTEHHEPa
MPWIOKEHUE MOXKET NPEMJIOKUTh IMOJb30BATEN0 BbIOpaTh JHO00M U3
COJIEpIKalINXCS B HEM BapHAHTOB.
Bce 3T crmocoObl MpUMEHSIOTCS, KaK MPaBUiIo, ISl yKa3aHUs 3HAUYCHUN KaKuX-

anbo cBoiicTB. Hanmpumep, ecnu B Ipymiy BXOAST HECKOJIBKO CTYACHTOB, 3HaYCHHEM
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CBOMCTBA «HMMEET CTYIEHTa» JJIsi TPYIIbl MOXET OBbITh OJWH M3 TEPEUYUCICHHBIX
KOHTEHHEPOB, 00BETUHSIONINI KOHKPETHBIX CTYICHTOB.

Bce nepeuncieHHbIe ClIOCOOBI TPYIIUPOBKU HE YTBEPIKIAIOT, YTO B CO3/IaBACMbIX
IpyIIax COACPKATCSA TOJbKO MEPEUYMCICHHBIC YJICHBI — MHBIMU CJIOBaMH, 3THU TPYIIIbI
OTKPBITBI». I CO3MaHUs «3aKPBITBIX» TPYII, B KOTOPBIX YYacTBYET UYETKO
OTIPEICIICHHOE YMCIIO AJIEMEHTOB, UCIOJB3YIOTCs Koyutekiuu RDF. Jlns ykazaHust Toro,
4TO ONPEACICHHBI KOHTEHWHEp SBJSICTCS KOJUICKIMEH, WCIONb3YeTCsl aTpudyT
rdf:parseType="Collection". He OymemM ocraHaBIMBaTLCS Ha KOHKPETHOM CHHTAaKCHCE,
KOTOPBIii MO’KHO HAaWTH B CTAHJApPTe U MHOTOYMCICHHBIX NPUMEpax K HEMY — JJIs Hac
yIIOMHUHAHUE O KOJUICKIIUSX Ba)KHO MOTOMY, YTO OHM MOTPEOYIOTCS TPHU pacckase o
BO3MOXKHOCTsIX cobctBenHo OWL.,

[pexne Bcero ormetum, uro OWL ompenensier aBa nperyCTaHOBICHHBIX Kilacca —
owl:Thing u owl:Nothing. ITepBeiii n3 HUX 00BEIUHSICT BCE WHAUBUIYATbHBIC O0BEKTHI
MOJICTIH, & €T0 MOJIKIIACCaMU SIBIISTIOTCSI BCE €€ KIacChl. BTOpoi He uMeeT SK3eMIUIIPOB, U
SIBIISICTCS TTOJIKIIACCOM JTFO0OTO Kilacca OHTOJIOTHH.

Haunem 0030p ¢ paccMOTpeHHUsI CriOCOOOB OOBSIBIICHUS KJIaCCOB. MBI TOBOPUIIH,
4TO KJIacC — O9TO HMEHOBaHHAas (WIM aHOHUMHAsA) TPYMNa, OObETUHSIIOIIASN
WHIUBHyaJbHbIC OOBEKTHI WK JPYTUE KIACChl. Jl0 CHX MOP MbI UCIOJIB30BAN TOJIBKO
OJIMH CTIOCO0 MX OOBSIBIICHHS, U OITHCAIIH TOJIBKO OJIH BHJI OTHOILICHUI MEXKy KJIacCaMu
— OTHOILICHHE HAJIKJIACC-TIOIKIIACC.

BaXHbIM THIIOM OTHOIICHHH MEKIYy KJIacCaMd SBISICTCS YKa3aHHe MX
pasaencHHoct (npeaukar owl:disjointWith). Ecnu 3amaHo Takoe OTHOIICHHE, TO HH
OJIMH WHIUBUIYaJIbHbIH OOBEKT, BXOMAIIMN B OJWH M3 STHX KJIACCOB, HE MOXET
OJTHOBPEMEHHO BXOJHMTh M BO BTOPOH — 3TO OyJeT O3HA4YaTh HEKOHCHUCTEHTHOCTH
OHTOJIOTHH.

JIpyroii TMI OTHOLIEHUM MEXKIY KJIACCAMM BBIPAXKACT UX DKBUBAJIEHTHOCTH IPU
nomortnu npeankara owl:equivalentClass. 1o BeipakeHHe TO3BOJISET KOHCTATUPOBATD,
YTO JIBa Kjacca C pa3HbIMH HICHTH(PHKATOPAMH MMEIOT B TOYHOCTH COBIIAIAIOIINE
Ha0OPbI MHIUBUAYATBHBIX 0OHEKTOB.
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Jna o0bsaBnenus kiaccoB OWL mpennaraer 1ebIxX mecTh Cloco00B.

1.

<owl:Clas

[Ipoctoe o0ObsABIEHHE KiIacca 1O UACHTHUPHUKATOPY 0Oe3  yKazaHus
JOTIOJTHUTEIIBHBIX OCOOEHHOCTEH — 3TO y)Ke€ 3HAKOMBIH HaM CIIOCOO SIBHOTO
0OBSIBIICHUS MMEHOBAHHOTO KJIacca.

[Tepeunciienne. B 3ToM ciyuyae kiacc 3amaeTcs SIBHBIM IIEPECUUCICHHUEM
BXO/AIIMX B HErO MHAWBUAYaIbHBIX 00bekTOB. B cuntakcuce RDF/ XML takoe

OHpeHeHCHHeBKDKGTBBHﬂﬂHCTBCHeHYKHHHNIO6p330MZ

s rdf:ID="#TerrestrialPlanet">

<owl:oneOf rdf:parseType="Collection">

<owl:
<owl:
<owl:

<owl:

Thing rdf:about="#Earth"/>
Thing rdf:about="#Mars"/>
Thing rdf:about="#Venus"/>

Thing rdf:about="#Mercury"/>

</owl:oneQf>

</owl:Class>
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[Ipu TakoMm 0OBsABIIEHNH (@ TAKXKE MPU BCEX MOCIETYIOUINX ) KIACC MOXKET ObITh
Y AHOHUMHBIM, T.€. MO’KET UMETh UJIEHTU(PUKATOP, @ MOKET U HE UMETb.

Baxxnast 0cOOEHHOCTb KJIACCOB, OINPEAENICHHBIX MPHU MOMOIIN MEPEYUCICHHUS,
COCTOUT B UX «3aKPBITOCTU»: IOCTYJIUPYETCS, UTO B KJIACC BXOJST 3TH U TOJIBKO
T WHAMBHUAYyaJIbHbIE OOBEKTHl. DTO OTKPBIBAET JOPOry K IIOJYUYEHUIO
JIOTUYECKHUX BBIBOJOB MPHU MOMOIIY CTaHJAPTHBIX [€aSONEer’oB, HCIOIb3YOIINUX
napagurmMy OTKpPBITOTO MHpa, KOTOPbIE HE MOTJIHM Obl OBITH MOJYyYEHbl B HHOM
cinyudae. IIpuBegem mpumep. Ilycte kmacc «YUmen CoOeza OOH» nemurcs
Ha J[Ba pa3/ieJIEHHBIX MOJKJIacca: MOCTOSHHBIX U HE TIOCTOSIHHBIX WieHOB. Kiacc
MOCTOSTHHBIX YJIEHOB BKJIIOYAET IISITh KOHKPETHBIX rocynapcts: PO, CIIA,
Kuraii, ®panmuio u BenukoOputanuto. Ecnu Mbl ompenenum Kjacc He
MOCTOSIHHBIX WIEHOB Kak JomnoyiHeHue K kinaccy «Hnen Cosoesza OOH» (06 aTom
CM. Jajee), TO yKa3aHue O TOM, 4TO, Hampumep, MHAHS SBISETCS YIEHOM
CoBOe3a aBTOMaTHMYECKH KIIACCUPUIMPYET €€ KaK He MOCTOSHHOIO 4YJeHa.

910 HpOHBOﬁI{GT 6naronap;1 TOMY, YTO CIIMCOK ITOCTOAHHBIX HYJICHOB OIIPCACIICH
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ucyepnbIBaOIMM 00pa3zoM. Eciu Ob1 3TOT moAkiace ObUT OTPEIeNICH JIFOOBIM
JIPYTHM CIIOCOO0M, KpOME TepEIrCIICHUs, BEIBO, Kacaromuiicss Muaum, He ObLT
OBI cliesIaH — MOTOMY YTO B IMAPATUTME «OTKPBITOTO MUPay MPEATNOIAraioch Obl,
y10 VHIUs MOKET OBITh U TIOCTOSIHHBIM wieHOM CoBOe3a, MpoCcTo 3TOT (DAKT HE
yKa3aH B OHTOJIOTHHU.

Orpannyenue Ha cBoiicTBa. OOBSBISIET aHOHUMHBIN KJIacC, KOTOPBIM COCTOUT
U3 BCEX HWHIWBHIYAIbHBIX OOBCKTOB, YJOBIICTBOPSIONMINX OIPEICICHHOMY
YCIIOBHIO. Y CIIOBUS MOTYT OBITh IByX TUIOB. [lepBoe u3 HUX hopmynupyercs
KaK «BCC MHAMBUAYATbHBIC O0BEKTHI, 3HAYCHUE HEKOTO CBOMCTBA 11 KOTOPHIX
SBJISIETCSI OOBEKTOM OIPEACIICHHOTO TUMay. Hampumep, Tak MOXXHO BBIJCIHTH
KJIacC 0OBEKTOB, KOTOPHIE CCHUTAIOTCS KAKUM-JTHOO OTIPEICTICHHBIM CBOMNCTBOM
Ha 00BbeKTHI Kiacca «lIporeccy, ¢ 1eIbi0 BBIICTUTh B MOJIEIN BCE CYIIHOCTH,

cBsizaHHbIe ¢ nporieccamu. B RDF/ XML ycnoBre MOXKET BBITIISIETh TaK:

<owl:Restriction>

<owl:onProperty rdf:resource="#usedInProcess" />

<owl:al

</owl:Res
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1lValuesFrom rdf:resource="#Process" />

triction>

Ycnosue owl:allValuesFrom yrtBepkmaeT, 4Wro Bce 3HAYCHHUsS CBOWCTBA
usedInProcess moaxoasmux 0ObEKTOB IOJDKHBI YKa3bIBaTh HA 0OBEKTHI Kilacca
Process. Hroanc 3meck coctout B ToM, uto OWL HCMOIB3yeT KOHIIEHITUIO
«OTKPBITOI'O MHPa», B COOTBETCTBUHU C KOTOPOM CUMTAETCS, YTO UMEIOIIASICS Y
HAC OHTOJIOTHS OMKCHIBAET HE BCIO MH(OPMAILIMIO — YEro-TO MbI MOXKEM U HE
3HATh. JTO HANPSIMYIO BIUSET HAa MPUMEHECHHUE MPABHII JOTUYECKOTO BBIBOJIA.
Hanpumep, To, 4TO BCe 3HaueHHMs cBoicTBa USEdINProcess ompeaenecHHOTO
00BbEKTa OTHOCATCS K KJ1accy Process, camo mo cede He CIeNIaeT ero YIEHOM TOTro
Kjacca, JJII KOTOPOTO OIMMCAHO OTPAaHWYCHHE: CYUTACTCS, YTO MOTYT
CYIIIECTBOBATh M IPYTHe 3HaUCHMsI CBOKCTBa USedINProcess, o KoTophIxX B HaIIEH
MOJIESTA TIPOCTO HUYETO HE M3BECTHO. JIJIsi TOTO, YTOOBI BBIBOJ OBLI TOJIYYCH,
YTBEPKJICHUE HY)KHO «3aKPBITh». JJI ATOr0 HYKHO OMKCaTh OrpaHUYEHUE Ha

KOJIMYECTBO 3HAYEHUI, KOTOPhIE MOKET MPUHUMATh cBoiicTBO UsedInProcess.
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Ecnu Oyzaer M3BECTHO, YTO OHO NPUHUMAET He 00Jiee OJHOTO 3HAYEHMS], I3TO
3HAYEHHE YCTAHOBJICHO, U YKa3bIBaeT HAa 0OBEKT Kiacca Process — roraa BbIBOJ
COCTOUTCH.

[ToxoxxuM oOpa3oMm ommceiBaeTcs ycinoBue SsomeValuesFrom, kotopoe
YTBEPKIAET, 4TO XOTSI Obl OJIHO M3 3HAYEHUUN YKA3aHHOT'O CBOMCTBA JOJIKHO
[onajgaTh B YCTAHOBJICHHBIM Auana3oH. Hampumep, Takum o0pazoM MOXKHO
onucate TOT (akT, 4YTo uieHamMH Kiacca «PaboTHuk», sBIsIOLIErOCS
noaknaccoM kiacca «llepcoHbn, SBIAIOTCS BCE OOBEKTHI, KOTOPBIE HWMEIOT
3HaYEHUE CBOWCTBAa «paboOTaeT B», paBHOE KaKOMY-THMOO OOBEKTYy Kiacca

«OpraHuzanus»:

<owl:Class rdf:about="#Employee">

<owl:

equivalentClass>

<owl:Restriction>

<owl:onProperty rdf:resource="#worksIn"/>

<owl:someValuesFrom rdf:resource="#Organization"/>

</owl:Restriction>

</owl:equivalentClass>

<rdfs:subClassOf rdf:resource="#Person"/>

</owl:Class>

Eme omuua Bapuant ycnoBus, Owl:hasValue, ytBepxmaer, uto 3HaueHue
CBOWCTBA JJOJDKHO COOTBETCTBOBATh KOHKPETHOMY MHIMBUAYAIEHOMY OOBEKTY.
Hanpumep, Tak MOXHO BBIICIUTh B KJIacC BCE JOYCPHHUE NPCIATPUSTHS

OIIPCACIICHHOT'O XOJIANHIA:

<owl:Restriction>

<owl:onProperty rdf:resource="#hasOwnerOrganization" />

<owl:hasValue rdf:resource="#AAAHolding" />

</owl:Res
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triction>

BTopoil Tun orpaHrueHUN Halaraercs Ha KOJIMYECTBO 3HAYEHUN, KOTOPBIE
MO>KET MPUHUMATH cBoMcTBO. Hanmpumep, ¢pyTOOIbHAS KOMaHaa cocTouT u3 11
UTPOKOB; CJIEI0BATEIbHO, MOXXHO OOBSIBUTH KJIacC, COCTOALIUN U3 OOBEKTOB, Y
KOTOPBIX CBOMCTBO «MMEET UTPOKa» MpuHUMaeT 11 3HaueHuit — 310 Oyner kiacc

(1)YT60J'H>HI)IX KOMaH. MOXHO OIHMCHIBATH yCJIOBUs Ha MHWHHUMAJIBHOC,
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MaKCHMaJdbHOE M TOYHOE KOJMYECTBO 3HAYCHUH MPH TIOMOIIM TEPMHHOB

owl:minCardinality, owl:maxCardinality u owl:cardinality:

<owl:Restriction>
<owl:onProperty rdf:resource="#hasParent" />
<owl:maxCardinality rdf:datatype="&xsd;nonNegativelnteger">2</owl:maxCardinality>

</owl:Restriction>

C 9THUM CBA3aH OYCHb BAXKHBIM MOMCHT: OKaShl@aeinCﬂ, ocpanuderust — 9mo
OITMCAHHUC OFpaHI/I‘ICHHﬁ B OHTOJIOTHUHN HUKAaKue He OcpdHU4YeHusd, a npaeuid

HE HajJlaraeT Ha CaMOM [eJI€ HUKAKHX OMHeCEHUA 061)6‘/(]7’106 K xnaccam!

) Bnpoqe,w, eciu 8())/.%61)’71?)6}1 — amo u
OTpaHUYCHNM HA TO, KAKWUC 3HAYCHH:A
Aendemci 0CpaHU4YeHUem. Tonvko Ha
MOI'yT IIpHHHMATb TC HWJIM HHBIC
npakmuke pa60ma C HUM H€ CIAUUIKOM

atpuOyTel. BMecTO 5TOr0, OrpaHn4YeHUs
puby » OIP YOOOHA U 0YesUOHA.

YTBEPKIAIOT, YTO BCE OOBEKTHI, IS
KOTOPBIX OHU BBIIIOJIHSIOTCS, OTHOCATCA K OIpEACIIEHHOMY Kiaccy. Hampuwmep,
B Cllydyae C YyKa3aHHBIM BBIIIE OTPAHUYEHUEM, HUYTO HE IOMEIIAET HaM
IPUCBOUTH TPEX POJUTENIEH OAHOMY O0BEKTy. OJHAKO, €CIM MbI CO3/1aUM
00BEKT «Ipy>KOK», pOAUTENIEM KOTOPOro OOBSIBUM OOBEKT «boOHK», TO ¢
YAUBJICHUEM OOHAPY>KUM B pe3yJIbTaTax JOTMYECKOTO BBIBOJA, YTO «JIpyx’oK»
ABIIIETCS YEJIOBEKOM — BeIb OH HMMeeT He OoJyiee JBYX pOIUTENeH, a
OrpaHUYEeHHE Mbl HaJarajau UMEHHO Ha Kiacc «HemoBek».

4. Tlepeceuenue nByx u Oomnee kiaccoB. [lox «mepeceueHneM» MOHUMAIOTCS
OOBEKThI, BXOJALIME BO BCE MEPEUUCICHHbIE KJIAcChl OJIHOBPEMEHHO
(nmormueckoe «M»). Hanpumep, nepeceuenrem kiaccoB «Myszei» u «JIBopein
OyIyT ABOPILBI, AIKCITyaTHpyeMble Kak My3eu — Opmutax, JlyBp u T.n.
TpetpsikoBckas ranepes u bompmon KpemneBckuii 1BOpel B 3TO epeceyeHue

He nonanyt. B RDF/ XML nepeceuenne oObSBIsSETCS TaK:

<owl:Class>
<owl:intersectionOf rdf:parseType="Collection">
<owl:Class rdf:about="#Palace"/>
<owl:Class rdf:about="#Museum"/>
</owl:intersectionOf>

</owl:Class>
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5. O6benuHeHue AByX M Oosiee kiaccoB. Onepaius 00beAMHEHNS] COOTBETCTBYET
noruueckomy «JIN»: ee pesynbratom OyIayT BCce MHAUBHUIYyaTbHbIE OOBEKTHI,
BXOJISIINME XOTS ObI B OJUH U3 00BSIUHICMBIX KIacCOB. Tak, MOXKHO OOBSIBUTH

KJIaCC JOMAaITHHUX KMBOTHBIX, KaK O6T)€I[I/IHCHI/IC KJIACCOB KOIIIEK M COOaK:

<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#Cat"/>
<owl:Class rdf:about="#Dog"/>
</owl:unionOf>

</owl:Class>

6. JlomonHeHue omucaHus Kjacca. JTa OIepalys COOTBETCTBYET JIOTUYECKOMY
«HE»: ee pe3ynbraToM SBISIIOTCS BCE WHIUMBUIYaJbHblE OOBEKTHI, HE
OTHOCAIIMECS K YKa3aHHOMY kjaccy. Hampumep, Mbl MOKeM OOBSIBUTH KJlacc

«OOBEKTBI KaK BCC, YTO HC OTHOCHTCA K «CY6’beKTaM»:

<owl:Class>
<owl:complementOf>
<owl:Class rdf:about="#Subject"/>
</owl:complementOf>

</owl:Class>

CocTaB WIEHOB KJAacCOB, OOBSBIICHHBIX CIIOCOOAaMH, OIMCAHHBIMM B I.II. 4-6,

MOJKCT OIIPCACIINTD TOJIBKO MalllMHA JIOTHYCCKOI'O BEIBO/JA.

[Tepetinem k paccka3y o coiictBax. Kak mMpl momuamM, cBoiictBa B OWL ObiBaroT
JIByX OCHOBHBIX THIIOB: CBoMcTBa-nmutepaybl (Owl:DatatypeProperty) u cBolicTBa-cBs3H
(owl:ObjectProperty). M Te, m apyrue SBISIFOTCS IOAKIACCOM CBOKMCTBA BOOOIIE:
rdf:Property. KpoMe HUX, CYIIECTBYIOT U AONOJHHUTEIBHBIC, CIY)KEOHBIC BUIbI CBOWCTB,
takue kak Owl:AnnotationProperty.

CBoiicTBa MOT'YT 00pa30BBIBATH HEPAPXUHU TOYHO TaK XKe, KaK KJIaCChI, IPU IIOMOIIN

axcuomsl rdfs:subPropertyOf. Hanpumep, o0bsiBiicHuE

<owl:0bjectProperty rdf:ID="isMother">
<rdfs:subPropertyOf rdf:resource="#isParent"/>

</owl:0bjectProperty>

104



© Cepreii ['opmkos, OO0 «Tpunu/lata», 2014-2018

O3HAYaeT, YTO CBOWCTBO <«SIBISICTCS MAaTEPhiO» — CICIHAIN3aIMs CBOWCTBA
«iBysiercs: poautenem». CleoBaTeIbHO, MO TPaBHIAM JIOTHUECKOTO BBIBOJA, €CIIU
A sBisiercst Mmatepbio B, To A sBisiercst u poautenemM B, HoO He HA000POT.

Otnomrenue owl:inverseOf cBsi3piBaeT Mexay co0OW HMHBEPCHBIC CBOWCTBA,
0 KOTOPBIX MBI YK€ TOBOpMIM paHee. Elle OJHO OMHMCAaHHOE BBIIIE OTHOIICHHUE,
owl:propertyDisjointWith, 3agannoe qs cBoiicte C u D, yTBepkaaeT, 4TO €CIu HHANBHUL

A cBsa3an ¢ B cBoiictBom C, To A HE cBs3an ¢ B cBoiictBoM D.

Nutepecno, uto B8 OWL DL cBoiicTBa-nmuTepaibl 1 CBOMCTBA-CBA3M Pa300IIEHBI, a
B OWL Full coticTBa-muTepaiibl SBISIOTCS MOATATIOM CBOMCTB-CBSI3CH.

VYxe 3Hakomble Ham mpeaukatel rdfs:domain u rdfs:range wucronb3yrorcs uist
yKa3aHUs KJIAcCOB, K O0BEKTaM KOTOPBIX MPUMEHUMO JAHHOE CBOMCTBO, U JUATIA30HOB
3HAYCHUH CBOHMCTB. Kak MBI y»e roBOpwiIH, YKa3aHHe HECKOJIbKHX domain u range s
CBOMCTBAa MHTEPIIPETUPYETCS TaK, OyATO MEXIy HUMHU CTOUT OIepalus JIOTHYECKOro
«M», To ectb (B ciaywaec domain) cBOKWCTBOM MOTYT 00JaJaTh TOJBKO OOBEKTHI,
OTHOCSIIIIMECS OJHOBPEMEHHO KO BCEM TMEpPEYHCICHHBIM KjaccaM — 3Ta OCOOCHHOCTH
CTaHJapTa TOXKE HE CIMIIKOM MHTyWTHBHa. Ecnu TpeOGyeTcs BbIpa3uTh TOT (PakT, 4TO
CBOMCTBOM MOXET 00J1alaTb 00bEIMHEHUE MOAKIACCOB — HEOOXOIUMO HMCIOJIb30BaTh

owl:unionOf:

<owl:0ObjectProperty rdf:ID="hasBankAccount">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#Person"/>
<owl:Class rdf:about="#0Organization"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>

</owl:0bjectProperty>

B nanHoM ciyuae yTBepIKIaeTcCs, YTO BIAACNIbIIeM OAHKOBCKOTO CYETa MOTYT OBITh

KaK IICPCOHBbI, TaK U OpraHrn3alu.
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MHoro cBeneHHI O CBOWCTBaX MOXHO BBIPA3UTh IIYTEM HX OTHECEHUS
K OIIPEICIICHHBIM B CTaHIapTE CIEIMaIbHBIM KaccaM (TumaM). Tak, OTHECEHHEe CBOMCTBA
k Tty Owl:FunctionalProperty sBaseTcst «rio0aJbHBIM — OTPAaHUYCHHEM». OHO
KOHCTaTHPYET, YTO KaX bl HOCUTEIh 3TOTO CBOMCTBA MOKET HMETh OJTHO M TOJILKO OHO
ero 3nauenue. Owl:FunctionalProperty sBnsiercs moakimaccom rdf:Property. Jlns Toro,
9TOOBI 0OBSIBUTH CBOMCTBO (DYHKIIMOHAILHBIM, HY’KHO OTHECTH €T0 K 3TOMY THITY, HAPSTy

C OCHOBHBIM HUMeroIMMcs y Hero Trrom — ObjectProperty nim DatatypeProperty:

<owl:0ObjectProperty rdf:ID="husband">
<rdf:type rdf:resource="&owl; FunctionalProperty" />
<rdfs:domain rdf:resource="#Woman" />
<rdfs:range rdf:resource="#Man" />

</owl:0bjectProperty>

B aTOoM mpumepe yTBepiKIaeTcs, YTO Y KaKJIOHW KCHIIUHBI MOXKET OBITH TOJIBKO
OJIMH MYK.

Moryr  cymiecTBoBaTh M oOpaTHble  (DYHKIHMOHAJIbHBIC  CBOWMCTBA,
owl:InverseFunctionalProperty — B 3Tom city4ae Ha KakIblii 00ObEKT MOXKET YKa3bIBaTh

TOJIBKO OJ4HA CBA3b JaHHOI'O THIIA. HaHpHMep, BBIPAKCHUC

<owl:InverseFunctionalProperty rdf:ID="biologicalMotherOf">
<rdfs:domain rdf:resource="#Woman"/>
<rdfs:range rdf:resource="#Human"/>

</owl:InverseFunctionalProperty>

KOHCTaTHUPYET, YTO y KaXKIOr0 YEIOBEKA €CTh TOJBKO OJHA OMOJIOTHYECKAsl MaTh,
DU 3TOM CBOWCTBO «SBJISICTCS OMOJIOTMYECKOW MATePhi0» YKa3bIBACT OT JKCHIIUHBI Ha
YeJI0BeKa.

CBoiicTBa MOT'YT HAaXOJMTHCS B ONPEIEICHHBIX OTHOIIECHUAX MEXIy COOOM.
Bripaxxenne owl.equivalentProperties koncraTupyer, 4To JBa CBOWMCTBA, 00JaJatOIIHE
pasHbIMU UACHTU(UKATOPAMH, HIMEIOT OJIMH U TOT ke cMbICIT. Boipaxkerune owl:inverseOf

YKa3bIBAET, YTO OJTHO CBOMCTRBO SIBJISIETCS OOpPaTHBIM JPYromy:

<owl:0bjectProperty rdf:ID="hasChild">
<owl:inverseOf rdf:resource="#hasParent"/>

</owl:0bjectProperty>
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OueBuaHO, uTo eciu A sBisiercs poauteneMm B, To B sBisieTcs pebenkom A. Takue
YTBEPXKICHUS O0pa3yloT OJHO W3 MPaBWI, YYUTHIBAEMBIX MAIIMHAMH JIOTHYECKOTO
BBIBO/IA.

Hakoger, cBoiicTBa camu 110 cebe MOryT 00J1aaTh ONMPEACICHHBIMU JIOTHYCCKUMU
xapakrepuctiukamu. CBOHCTBO MOKeT ObITh TpaH3uTUBHBIM, OWI:TransitiveProperty —
9TO O3HAYaET, YTO eCJIM A CBI3aHO HEKUM cBOMCTBOM c B, a B ¢ C, To A cBsA3aHO 3THM XK€
coiictBoM ¢ C. Takoe 0OBsBIEHHE IOJE3HO IS aBTOMATHYECKOI'O BBLIYMCIIEHUS Ha
OTIMCAHUAX BIIOKEHHBIX CTPYKTyp. Hampumep, onmuckiBasi cocTaB KaKoro-JIm0o u3memus,
MbI OyJ€M HCIOJB30BaTh CBOMCTBO «SBJSETCS YaCThIO» IS €ro JCKOMITO3HUIIMH JI0
HY)KHOTO HaM ypoBHs. Hampumep, TypOWMHY OJJIEKTPOCTAaHIIMA MOYKHO PEKYPCHBHO
JIEKOMITO3UPOBATh Ha Y3JIbI, KOMIIOHEHTHI W T.J., OJHAKO OYECBUIAHO, YTO CaMBIH
MOCJICAHUI OOJIT SBIIICTCS YaCThIO TYPOUHBI B IIEJIOM, & HE TOJIBKO €€ KOHKPETHOTO y3J1a.

I[J'If[ 9TOro M NpUroJuTcCs ONnpcACIICHUC TPAH3UTUBHOI'O CBOMCTBA:

<owl:0ObjectProperty rdf:ID="isPartOf">
<rdf:type rdf:resource="g&owl;TransitiveProperty"/>
<rdfs:domain rdf:resource="#Asset"/>
<rdfs:range rdf:resource="#Asset"/>

</owl:0bjectProperty>

Brpouem, owl:TransitiveProperty sBnsercs moarunom Owl:ObjectProperty,
nostoMy 00wsaBsTE ObjectProperty B sBHOM Bujie B JaHHOM Cily4ae He 00s3aTeIbHO.

CBOMCTBO MOKET OBITh CHMMETPUYHBIM: 3TO 03HAYAET, YTO €ClIM A UMEET HEKYIO
cBs13b ¢ B, To u B umeer Takyto ke cBs3p ¢ A. Hanmpumep, /Uisi OTHOIICHUS «SBJISIETCS

CyNpyrom» 3aIuck OyJeT TaKou:

<owl:SymmetricProperty rdf:ID="hasSpouse">
<rdfs:domain rdf:resource="#Human"/>
<rdfs:range rdf:resource="#Human"/>

</owl:SymmetricProperty>

Eme omun tun ceoiicts, owl:ReflexiveProperty, yTBepkaaer, 4Tto 3T0 CBOHCTBO
CBSI3BIBACT KaXIbIi OOBEKT caM ¢ coOoil. B kadecTBe mpuMepa MOXKHO NPHUBECTH
CBOMCTBO «COBIIQJIACT MO Pa3Mepy», T.K. KAKIbIA 0OBEKT COBIAAACT MO pa3Mepy caM ¢

COOO0H.
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Paccmotpum ocobennoctn OWL, cBsi3aHHBIE C ONMCAHMEM HHAWMBUIYATbHBIX
00BekToB. [Ipexe Bcero oTMETUM, YTO MHANBUAYATbHBIE 00BEKTHI, KaK M KJIACCHI, MOTYT
OBITh AHOHUMHBIMHU, TO €CTh HE 00JIaJ]aTh YHUKAIBHBIMUA HACHTH(PUKATOpaMH. DTO HE
CIUIIKOM yJI00HO mpu padore ¢ HuUMH udepe3 SPARQL-3ampockl, Tak Kak MOJ00HBIC
CYIIHOCTH MPEACTABIIAIOTCS IyCThIMU y3i1amu, blank nodes; omnako, ctanmapt gonyckaer
TaKoM crocod padoTHI.

JlpyToii BayKHBIII MOMEHT CBSI3aH C TEM, YTO OJMH U TOT K€ OOBEKT MOXKET UMETh
HECKOJIBKO pPa3HbIX HJICHTU(PHUKATOpPOB B Mojenu. [lo yMomuaHWIO CUHMTAETCS, YTO
y MaIllMHBI JIOTHYECKOTO BHIBOJA HET WHGOPMAIIUU O TOM, YTOOBI CUMTATH JIFOOBIC /1BA
00BEKTa MOJIETTM DKBUBAJICHTHBIMA WM Pa3IUIHBIMH. J[71 SBHOTO yKa3aHUS TaKuX
¢dakxToB Hconb3yroTcs Beipakenus owl:sameAs, owl:differentFrom u owl:AllDifferent.

Kak nousiTHO u3 Ha3BaHU:I, owl:sameAs KOHCTAaTHUPYCT SKBUBAJICHTHOCTDb 0O0BEKTOB:

<rdf:Description rdf:about="#JlesHukomaesuuToscToun">
<owl:sameAs rdf:resource="#JlesToscTon"/>

</rdf:Description>

Beipaxkenune — owl:differentFrom  amamoruunbiM = 00pa3oM  JeKIapHpyeET
YHHUKaIILHOCTh 00bekTOB. Hakoner, OWl:AlIDifferent seisiercst cnenmanbHBIM Kiaccom
OWL, BkitoueHHe 0OBEKTOB B KOTOPBIN JIEKJIAPUPYET TOT (PaKT, YTO BCE OHU SBISIOTCS
YHUKAJIbHBIMU, YTOOBI M30€kaTh MHOKECTBA TMapHBIX pa3zodmenuii. [Ipumep moker

BBITJIAACTD TAK:

<owl:AllDifferent>
<owl:distinctMembers rdf:parseType="Collection">
<Person rdf:about="#KarlMarx"/>
<Person rdf:about="#FriedrichEngels"/>
</owl:distinctMembers>

</owl:AllDifferent>

O6a »1H ciocoba He CIMIIKOM yA00HBI, TaK KaK YTBEPKIACHHUS 00 YHUKAIbHOCTH
WHIUBUYAIBHBIX OOBEKTOB MPHUACTCS JOIMOJHATH IOCIIC CO3[aHUs KaKI0H HOBOM
cymHoctu. HM30exarh 5TOTO TO3BOJISIET OOBSBICHHE KaKOTrO-TMOO CBOWCTBAa Kak
KJIIOYEBOTO ISl 00OBEKTOB TOrO MJIM MHOTO Kjlacca MpH rmomomy KoHcTpykiuu hasKey,

noctymnHoi B ctanaapte OWL 2. B aToM citydae Bce 00beKThI, 00J1a1at0IIHe OIMHAKOBBIM
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3HAQ4YCHHUEM JTOI'O CBOﬁCTBa, 6y,Z[YT CUUTATbCA OKBHBAJCHTHBIMH, a IIPHU Pa3IWdHH

3HAUCHUMN — YHUKAJIbHBIMU.

Bce ommcanHoe Hamu B 3ToM MiaBe (KpoMe KOHCTpykumu HasKey) otHocutcs

k cragmapty OWL 1. Cramgpapr OWL 2, mpunsareiii B 2012 romy, pacuupsier

€¢Iro BOSMOXHOCTH.

Mpb1 yxe yrmoOMUHAIM O TOM, YTO OH OIpPEACNeT TPU «IpOdUIIs», KaKIbli U3

KOTOPBIX HaJIaracT OIPCACIICHHBIC OIpaHWUYCHHA Ha BO3MOXHOCTHU A3bIKAd, C ICJIbIO

JOCTHIKCHH A HpHCMJ’ICMOﬁ IMPOU3BOAUTCIIBHOCTH B TCX HWJIHW HWHBIX IIPAKTHYCCKUX

cutyanusix. [lepeuncianm npodumu OWL 2:

1.

OWL 2 EL ontummsupoBaH st 0OpabOTKH OHTOJOTHI C GOJBIINM YHCIOM
KJIACCOB U CBOMCTB.

OWL 2 QL Oomplre mOAXOAHMT JUIsi OHTOJOTHH C OOJBIIUM KOJUYECTBOM
MHAUBUAYaIbHBIX OOBEKTOB.

OWL 2 RL mpumeHnsieTcs B ciydasx, KOrJa HYXXHO TOOWUTHCS MPHUEMIIEMOM

IMPOU3BOAUTCIBHOCTH oe3 CyHIGCTBeHHOﬁ IMOTCPH BbIPA3ZUTCIILHOCTH A3bIKA.

Hepe‘lHCHI/IM HCKOTOPBIC HauoOoee HHTCPCCHBIC (IJYHKHI/IOHEUIBHBIG BO3MOXXHOCTHU

OWL 2.
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B03MOXHOCTE  ONMCHIBATH  LIETTOYKH Hesoszmooicnocms  onucame  npasuio

CBOMCTB, 4YTO IIO3BOJISICT, HAIpUMED, VCMAHOBNEeHUsT OMHOWEHUS «AB1eMmCsl

OIMCATh OTHOLICHHS MEXKILy TPEMS os0eiy  Ovula  XpecmoMamutiHbIM

o npumepom u 2/1ABHbIM YNpPEKOM
o0OBbeKTaMH cpas3y, KOTOpPOW Tak He

cmanoapmy OWL [ co cmoponsi
xBataqo B OWL 1. Jlns »Toro

CKenmuKoe.
UCIIOJIb3YETCS BBIpaXKEHHE
ObjectPropertyChain Bmecte ¢ SubObjectPropertyOf. Hampumep, eciu
ObjectPropertyChain cBsi3piBaeT CBOWCTBA «HAXOOUTCS B» H «SBISICTCS
JacThio», W 93Ta Ienodka sBisieTrcs SubObjectPropertyOf st cBoiicTBa

«Haxo4guTcCsa B», TO Typ6I/IHa, ABJIAIOIIAACA 4aCTbIO arperara, HaxXo4AlCro B

nexy Nel, Oyaer cuutarbcs Toxe Haxopsmieics B uexy Nel. Eme onun
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KJIACCUYECKH TMpPUMEP HCIOIb30BAHUS IIEMOYEK CBOWCTB — OTHOIICHHUE
«SIBJISIETCS JSIICH», KOTOPOE YCTAaHABIMBACTCS TPU HATWMYUHU JBYX OTHOIICHHMA
Mexay Tpems cyOorektamu: A umeet poautensa B, B umeer Opara C. IIpaBna,
Takas peain3anus cpa3y MmopoxaaeT METOIUIECKyo mpobaemy: eciau B ymper
U TIepecTaHeT ObITh WieHOM OoHTOJoruH, C HE mepecTaHeT ObITh el A, XoTs
reasoner crejgaeT UMEHHO TaKOW BBIBOA. Y ITOH MPOOIEMBI €CTh HECKOJIBKO
pElIeHnl, IPOCTeiInee U3 KOTOPBIX — HE YIAIATh U3 OHTOJIOTUH WHIUBUJIBI,
OTMCHIBAIOIIIHE PaHEE CYIIECTBOBABIIHE O0BEKTHI pEaTbHOTO MUPA, & TOMEYaTh
WX 3HAUYCHUEM OIPEICTICHHOTO CBOMCTBA. DTO MPUBOANUT HAC K BOIIPOCY O TOM,
KaK BOOOIIIE OTpakaTh B OHTOJIOTHUSX BPEMS M ABOJTFOITHIO CUCTEM — BEJIb JI0 CHX
MOp MBI ONUCHIBAIM TOJBKO TEKyIlee, MTHOBEHHOE WX COCTOSHUE.
O HEKOTOphIX  MOAXOJAaX K  CO3JAHUI0  OHTOJIOTMYECKHX  MOJEse
JTUHAMAYECKUX CUCTEM MBI PACCKKEM Jajee.

- Bo3MOXHOCTH OOBSBIATH ONpElENeHHbIE HAOOpPhl CBOMCTB KIFOUEBBHIMU
(HasKey) — ucnomnb3yercst il TOro, 4TOOBI KOHCTAaTHPOBAaTh, UYTO KaKIbIH
IK3EMILTSP KAaKOTO-TMOO0 KJTacca HCUePIbIBAIOIIE HICHTUDUITUPYETCS HAOOPOM
3HAYEHUI CBOUX KITFOUEBBIX CBOWCTB.

- SIBHOe omucaHue HE pe(IESKCHBHBIX, HE CHMMETPHUYHBIX, pa3JelICHHBIX
CBOWCTB (IrreflexiveObjectProperty, AsymmetricObjectProperty,
DisjointObjectProperties).

- OrpunateiabHble YTBEpXKACHUS (HAmpUMep, TPH TOMOIIA BBIPAKEHUS
NegativeObjectPropertyAssertion mokHO 3ammcath akcuomy «Poccusi He

pacmnosoxxeHa B Appuke»).

PacckazaB o BosmoxkuocTsix OWL, Mbl 00513aHbI YIIOMSHYTh O €70 OTPaHUYCHUSIX.

OaHUM U3 BaXKHEUIITINX U3 HUX CUUTACTCS HEBO3MOKHOCTD BBIITOJIHSITH BEIYUCIICHUS
Ha OCHOBE HEUETKOW JIOTUKH. [[€ICTBUTENBHO, MBI MOKEM HAIPSIMYIO 3aIKCATh B MOJIEIN
dakt «B IletepOypre yacmo uneT Ok, HO 3TO HE TTO3BOJIUT AaBTOMATUYECKH B OJTHUX
CJIy4asiX MoJiy4aTh BBIBOJI O TOM, YTO JOXK/b UJIET, a B ApYrux — HeT. OTHAKO HAa YPOBHE
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[10, pabGoTarmiero ¢ MojeiIblo, HUKTO HE MEIIAeT COMOCTAaBUTh MPEIUKATy «JacTO»
KOHKPETHYIO (PYHKITHIO, KOTOpasi OyIeT BhIaBaTh HEKOE pacmpeeieHrne, Ha OCHOBAHUHU
KOTOpPOr0 CHCTEMa MMHUTALMOHHOIO MOJEIUpPOBaHUs OyJeT MOMNEPEMEHHO BbIIaBaTh
paszHbie BapuaHThI morosl B [letepoypre. KpoMe Toro, MoxHo 3a1ath 60iiee hopmMaabHOE
ONHUCaHUE B CAMOW MOJIEIIH, BBIPA3UB CBEACHUS O TOM, YTO BEPOSITHOCTD JIOXKS B TaKue-
TO TEpPUOJLI HMMEET OMpeleéHHOe 3HaueHue. [lpuMep MOg00HOTO HCMOIB30BAHUS
MOJIEJIH MBI MIPOJIEMOHCTPUPYEM B IJ1aBe 7.

[Toxoxkee paccyxIeHHUE OTHOCUTCS K MOJAIBHON JIOTHKE, KOTOpas MO3BOJISET
HE TOJIBKO OMUCHIBATh (PAKTHYECKOE COCTOSHUE CUCTEM, HO M BBIPAXKaTh CYKJICHHS O TOM,
YTO MOXET, TOJDKHO, MOTJIO OBbI OBITh.

AHnanornuasiM oOpa3om, HegoctatkoM OWL wmHOT/Ia Ha3bIBAalOT HEBO3MOXKHOCTH
BBIpaXKaTh CBEACHUSA O CYOBEKTMBHON TOUKe 3peHus: «MBaH cumTaer, 4YTO MUHTBHUHBI
KUBYT B ApkTuke». MIBaH, KOHEUHO, OLIMOAETCS, HO MHCTPYMEHTAJIbHBIX CPEJCTB JJIS
BeIpaxkeHus 3tToro B OWL, kazamoce Obl, HeT. OJIHAKO HUKTO HE MeEIIAaeT B MOJICIH
co3/laTh KJlacC O0O0BEKTOB «MHEHUE», KOTOpbIH OyJeT CBS3bIBaThb CyObEKTa C TEMU
(hakTaMu, KOTOPBIE OH CUUTACT UCTUHHBIMU.

Haxkomnerr, mpo6ieMoli MOKET IMOKa3aThCsl ONMUCAHUE UCKIIOUeHUN. DaKT «IITUIIBI
JICTAIOT» Ha MEPBBIA B3TJISA]T KAXKETCS UCTUHHBIM, OJTHAKO KYPbl M TUHT'BUHBI HE JICTAIOT.
DTO rOBOPHUT TOJBKO O TOM, YTO YTBEP)KJICHHE CPOPMYIUPOBAHO HEMPABUILHO, U €T0
HYKHO YTOUHMTB. JIETalOT HE MTHIIBI, & TOJIBKO OMPEACICHHBIC UX BUJIbI — 3TO U HY>KHO
0Tpa3uTh B Mojienu. JIubo cieayer no60aBUThH MOJAIBLHOCTh, COOOIIMB, YTO HOUYMU BCE
NTULBI JIETAIOT — TOT/Ia BBIBOJBI, TOJIYYCHHBIE Ha OCHOBAaHWUHW 3TOrO IpaBujia, OyayT
BEPHBI C ONPENEIICHHON T0JEN JOCTOBEPHOCTH.

JleficTBUTENbHO  TpyJaHOpaspemuMol  npobrmemort nans  OWL  sBusercs
npeACTaBlIieHne yTBepxkAeHU o kiaccax. Ecmu «Cobaka» — Kiacc, TO BBIPa3UTh
HaIpsMYI0 CBEJICHHUS O TOM, YTO BCE COOAKM YMEIOT JlasdTh, OyJeT clioxkHO. Jjist ATOrO
noTpedyeTcsi Co3/1aTh Kilace «YMEHUe», OAUH U3 00BEKTOB KOTOPOTO OYJIET COCIUHSTH
kiacc Cobaku u ymenue nasth. [10, ucnonb3yroriee Moelb, CMOKET HHTEPIIPETUPOBATH
3Ty UHGOPMAIIMIO, HO 33/ICMCTBOBATH €€ B MOJYYEHUH JJOTUUECKUX BBIBOJIOB CPEICTBAMU
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reasoner'a He MONMy4HTCs. Jpyroii BapuaHT perieHus MpoOJieMbl — CO3JaHKe MPABHIIA,
KOTOPOE TJIaCUT, 4To eciau X — cobaka, To X yMeeT J1asaTh. ITo cpaboTaeT, HO OOJIBITUMHU
MacCHBaMH TPaBWJI TPYAHO YIMPABIATH, OCOOCHHO €CIM OHTOJIOTHS TIOJBEPTacTCs
pedakTopuHry.

B menom, BeipazurensHbie Bo3MoxHOcTH OWL, kak u mr00oro Apyroro
WHCTPYMEHTAa MOJEIMPOBaHus, HE wucuepnbiBaomu. OpHako MOpU COBPEMEHHOM
COCTOSTHUM JIeNT B 00JIaCTH CO3/IaHUs U MCIIOIH30BaHMS MOJICTICH ClIeyeT MPU3HATh, YTO
MIOJIHOE PACKPBITHE W BHEAPECHHE B TMPAKTUKY Ma)K€ TUX BO3MOXXHOCTEH JacT TaKOM
YPOBEHb Ka4eCTBa MPAKTUYECCKUX PE3yIbTATOB, O KOTOPOM 0€3 3TOT0 HE MPUXOTUTCS U
Me4TaTh. 3areM, Korga HemoctaTku u orpanmdenns OWL craHyT peambHBIM
MPETIATCTBUEM ISl TabHEUINEro MOBBIIMICHHS KadecTBa PE3yJIbTaTOB, PE30HHO OyIeT

IIOCTABHUTH BOIIPOC O BBI60pe NN paBpa60TKe TEXHOJIOT UM CICaAyromecro ypoBHA.

6.2. O030p Bo3moxkHocTeli SPARQL. Entailment pexumbi

Mbl yxe He pa3 yIOMHHAIM O TOM, YTO HPHU OMPEACICHHBIX 00OCTOSATEILCTBAX B
XpaHWIHUINE TPUILUIETOB 00pa3yroTcs Tak HasbIBaeMble «ImycThie y3ib» (blank nodes).
Paccmotpum konkpetHbid mpumep. Ummoptupyem depes SPARQL-untepdeiic OWL-

daiin, coaepxaiuii OIMH U3 MPUMEPOB U3 MPEBITYIICH TI1aBbI:
<owl:Class rdf:about="#Employee">
<owl:equivalentClass>
<owl:Restriction>
<owl:onProperty rdf:resource="#worksIn"/>
<owl:someValuesFrom rdf:resource="#0Organization"/>
</owl:Restriction>
</owl:equivalentClass>
<rdfs:subClassOf rdf:resource="#Person"/>

</owl:Class>

Otomy OyAeT COOTBETCTBOBATH CIACAYIONINIA HA0Op TPUILIETOB:

<http://trinidata.ru/ | <http://www.w3.0rg/1999/02/22 | <http://www.w3.0rg/2002/07
test/Employee> -rdf-syntax-ns#type> /owl#Class>
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<http://trinidata.ru/ | <http://www.w3.0rg/2000/01/rd | <http://trinidata.ru/test/

test/Employee> f-schema#subClassOf> Person>

<http://trinidata.ru/ | <http://www.w3.0rg/2002/07/ow | :b0

test/Employee> l#equivalentClass>

_:b0 <http://www.w3.0rg/1999/02/22 | <http://www.w3.0rg/2002/07
-rdf-syntax-ns#type> /owl#Restriction>

_:b0 <http://www.w3.0rg/2002/07/ow | <http://trinidata.ru/test/
l#someValuesFrom> Organization>

_:b0 <http://www.w3.0rg/2002/07/ow | <http://trinidata.ru/test/
l#onProperty> worksIn>

Bripaxenus Buna b0 — 310 BpeMeHHbBIC MACHTU(PHUKATOPHI MyCTHIX Y3708, blank
nodes. Takue y3ib1 00pa3yrOTCs MPU CO3AAHUU JIEMEHTOB, HE HMEIOIIUX COOCTBEHHBIX
UACHTU(UKATOPOB — B HAIIEeM ClOydae JTO AaHOHHWMHBIH KJacc, OOBSBICHHBIN
BeIpakeHueM OWIl:Restriction. ITeyanbHass 0COOEHHOCTh MYCTHIX Y3JIOB COCTOUT B TOM,
YTO WX HUACHTU(PUKATOPHI MOTYT OTJIMUATHCS B pe3yJbTaTax pPa3HBIX 3alpOCOB; ITH
UACHTU(GUKATOPBI HEB3sl MCIOJBb30BaTh B 3alpocax Ha yJIajJeHUE TPHUIUICTOB. Takum
o0pa3zoM, ynamuTh UX MOXHO TOJbKO Tpu momornu 3amnpocoB DELETE WHERE c
TIOIXO/ISITIIAM TTATTEPHOM.

Pazymeercs, npsimasi pabota ¢ mycteiMu y3inamu yepe3 SPARQL-3anpock He oueHb
yao0Ha, HO OHHU JUIS TOTO W HE MpeaHa3zHadeHbl. [Ipy momoiy Takux 3IEMEHTOB
33JIal0TCS TPAaBWJIA JIOTHYECKOTO BBIBOJA, KOTOPHIE aBTOMATHYECKH MPUMEHSIOTCS
XpaHUIKIIEM TPUILIECTOB Mpu padoTte B entailment-peskumax. Mbl yike yIOMUHAIIU O TOM,
YTO B 3TUX PEKHMaX (MX HECKOJIBKO, B COOTBETCTBHUU CO CTaHIAPTAMHU U JTHAJICKTAMH
RDF/RDFS/OWL) Touyka moCTyma BBIOIHSACT JIOTHYCCKUI BBIBOJ [0 IIpaBHJIaM,
YCTaHOBJICHHBIM B CTaH/JAapTEe, U BO3BpPAIAET HE TOJHKO TPUILIETHI, HEMOCPEICTBEHHO
MIOMEIICHHBIC B MOJENIb, HO W TPHUIUICTHI, MOJIYYEHHBIC B pPE3yJbTaTe JIOTHUYECKOTO
BbIBOa. Hepocratok 37ech cocTouT B TOM, uTo mipu pabore yepe3 SPARQL Ttouky
JIOCTYIIa HEBO3MOYKHO OTJIMYHTH «BBIBEJICHHBIC» TPUILICTHI OT SBHO BHECCHHBIX 3HAHUM.

B konduryparnmonsom daitne Fuseki pexxum OWL entailment BxirouaeTcst Tax:
<#model inf> a ja:InfModel ;
ja:baseModel <#tdbGraph> ;

ja:reasoner [
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ja:reasonerURL <http://jena.hpl.hp.com/2003/0OWLFBRuleReasoner>
]

HyxHo oTMeTHTB, yTO padoTa ¢ entailment pesxuMoM MPUBOTUT K CYIIIECTBEHHOMY
3aMeIJICHHIO BBIITOJTHEHHS 3aIIPOCOB. AJITOPUTM JIOTHYECKOTO BHIBOJIA COCTOHT B TOM, YTO
reasoner B UKJIe UTEPATUBHO MPUMEHSET BCE MMEIOIIHECS IPAaBUIIA JJOTMYECKOTO BBIBOJIA
710 TEX TOp, MIOKa Ha OMPEISIICHHOM IIIare IHUKJIa He Oy/IeT MOJYyYeHO HOBBIX TPUILIETOB.
Pa3zymeeTcs, mpu CIOXHBIX 3aBHCUMOCTSIX MEXIY CYITHOCTSIMHU, TITyOOKHX HepapXusix
KJIaCCOB TAaKHE BBIYMCICHUS MOTYT OBITh OYCHb IUTEIBHBIMU. B CBs3M C ITHM,
HanpuMmep, Hama Tuiathpopma Apxulpad He wucmone3yer entailment pexum, a
CaMOCTOSITEIBHO SMYJIMPYET MPUMEHEHHE MHOTHX TPaBUII, HEOOXOAMMBIX JIJIsl pEIICHHS
ero 3aaad.

PaGoraer entailment pexum mpenenpHO mpocto. Hampumep, ecnu 3arpy3uTth B
TOYKY JOCTyna THpuBeneHHbIH Bbime (parmenT OWL c omucanuem orpaHuveHus, a
TaKXe cOOOImuUTh (PaKTHI 0 TOM, 4TO IepcoHa SMith padoraer B opranuzamuu Alpha, mpu

BBIIIOJIHCHHUH 3alIpocCa

SELECT * WHERE { test:Smith ?b ?c }

IIOJIyYUM CJIETYIOIINNA HAOOP TPUILIETOB:

<http://www.w3.0rg/1999/02/22-rdf- <http://www.w3.0rg/2002/07/owl#NamedIndivid
syntax-ns#type> ual>
<http://www.w3.0rg/1999/02/22-rdf- <http://trinidata.ru/test/Person>

syntax-ns#type>

<http://trinidata.ru/test/worksIn> <http://trinidata.ru/test/Alpha>

<http://www.w3.0rg/1999/02/22-rdf- <http://trinidata.ru/test/Employee>
syntax-nsf#type>

<http://www.w3.0rg/1999/02/22-rdf- :b0

syntax-ns#type>

<http://www.w3.0rg/1999/02/22-rdf- <http://www.w3.0rg/2000/01/rdf-
syntax-nsftype> schemaf#Resource>
<http://www.w3.0rg/1999/02/22-rdf- <http://www.w3.0rg/2002/07/owl#Thing>

syntax-ns#type>

<http://www.w3.0rg/2002/07/owlfsame | <http://trinidata.ru/test/Smith>

As>
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«BpIBeIeHHBIE» TPUILIETHI BBIACIEHBI cepbIM. Kak BUIHO, Cpeu HUX HEMAJIO HE
OUYEHb OCMBICICHHBIX (TPHU TMOCIEAHMX), HO €CTh U COJepKaTelbHas WHPOpMaIUs —
BBIBOJIBI O TOM, uT0 SMith sBisteTcs uieHoMm kimacca Employee, u anHoHuMHOrO Kjacca-
OrpaHHYeHHUs, 0003HAYCHHOTO MYCThIM y310oM _:b0.

Cunrakcuc SPARQL goctaToyHO pa3BUT, U COJEPKUT HEMATIO «CHHTAKCHUECKOTO
caxapa» — Hanpumep, A padbotsl ¢ koyuteknusamMu RDF. Onucanne Bcex 3TuX HIOAHCOB
MOKHO HalTU B CTaHJApTE€ U MHOTOYMCIEHHBIX CTAThIX O HEM. 3/1€Ch MBI NIEPEUNUCIUM
JIMIIIb HECKOJIBKO KOHKPETHBIX BO3MOXKHOCTEN CTaHAapTa, HanoJiee 4acTo MPUMEHSIEMbIX
Ha MPAKTHUKE.

1. I'pynnupoBka mattepHoB. [laTTepHBl BHYTpU BBIpaXEHHS, 3aKIIOYCHHOTO B
(urypHeie CKOOKH, MOTYT OOBEIUHATHCS B MOATPYNNbl MPH MOMOIIU
BJIOXKEHHBIX (PUTYPHBIX CKOOOK. DTH MOATrPYNIbI MOAXOIAT Uil MPUMEHEHUS
(UIBTPOB, KOTOPBIE NEUCTBYIOT TOJIBKO BHYTPU TOW MOATPYIIIBI, B KOTOPOU
HaXOMSTCS.

2. Tlepen moarpymmnaMyd MOXET yMOTPEOISATHCS YK€ 3HAKOMOE HaM KIIFOUEBOE
cioBo OPTIONAL. B stom ciydae OyayT HailieHbI peIeHus Jii OCHOBHOTO

IMIaTTCpHA, JaKC CCIIN pGIHeHI/Iﬁ JJI OHHPIOHaJIBHOﬁ IMOATPYIIIIBI HE HaﬁHGTCHl

{ ?person test:worksIn ?company

OPTIONAL { ?company rdfs:label ?name } }

- KOMIIaHUSI MOKET M HE HMETh 33JaHHOTO0 MMEHH, HO BCE OTHOLICHHS
«A pabotaet B B» Bce paBHO OynyT BO3BpaIlCHBI.
Ecnmu ycnoBue ymorpebnsieTcss B ONIMOHAIBHOW TMOATPYIE, M OHO HE
BBIMIOJJHEHO — TO B OTBET Ha 3alpoc HE MOMaJAeT TOJbKO OMNIUOHAJIbHAs
MOJArpyNNa, a PeleHus: OCHOBHOTO MaTTepHa OyayT BO3BpAIICHBI B JIIOOOM
ciydae.

3. Ilepen monrpymmamu MoOXeT ymnoTpebnsaTbes kmodeBoe cioBo UNION,
o0o3Havaroee jJornyeckoe oobeaunenue («MJIN») pemenuit AByX NOArpymil.

Hanpuwmep:

{ { ?asset test:situatedIn ?place } UNION { ?asset test:belongsTo ?place } }
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DTOT maTTepH BEPHET BCE aKTHBBI, CBSI3aHHBIC C MECTAMH MX HAXOXKICHHS KaK
cBoiicTBoM SituatedlIn, Tak u belongsTo.
Kpowme atoro, B ctangapre SPARQL omnpeaeneno HeMano Ipyrux BO3MOXHOCTEH,
B YACTHOCTH — MCITOJIb30BaHUE PA3IMUHBIX OIEPATOPOB. 37€Ch MBIl PACCMOTPUM €IIIe J1Ba
komnonenta SPARQL — paboty ¢ uMeHOBaHHBIMHU Tpadamu, U ¢eaepupoBaHHBIC
3armpocHl.
XpaHWIUIIEe TPHUILIETOB MOXKHO pa3leuTh Ha CETMEHTHI, Ha3bIBaEMbIC
uMeHoBaHHBIMU Trpadamu  (named graph). Bce SPARQL-3ampocbkl, KOTOpbIE MBI
paccMaTpuBaly 10 CUX TIOP, BBITIOIHSIINCH Ha Tpade 1Mo YMOTYaHHUIO, KOTOPBIN HE UMEET

uMeHU. OHAKO CYIIECTBYET BO3MOKHOCTh CO3/1aTh MIMEHOBAHHBIN Tpad KOMaHI0U

CREATE GRAPH <http://trinidata.ru/testgraph>

H ITIOCJIC 3TOT'0 HUCII0JB30BaTh €I'0 B 3aIIpOCax. HaHpI/IMep, JJIA ITIOMCIICHU A JaHHBIX

B ATOT rpad Haa0 700aBHUTH B 3ampoc KirodeBoe ciioBo GRAPH:

INSERT DATA { GRAPH <http://trinidata.ru/testgraph> { test:0bject rdfs:label “name”
ol

AHanornyHo paboTaeT 3TO KIIOYEBOE CJIOBO U B Jpyrux 3ampocax — DELETE,
SELECT:

SELECT * WHERE { GRAPH <http://trinidata.ru/testgraph> { test:0bject ?prop ?value }}

Ecnu rpad sBHO ykaszaH B 3ampoce, TO JaHHbIE OyIyT BO3BpAIICHBI TOJILKO W3
ocHOBHOTO Tpada. Eciii Hy’)KHO COeIMHUTEL B OTBETE TPHUILICTH M3 HECKOJIBKUX TrpadoB,
BMECTO KOHKPETHOTO UMEHU Tpada MOXKHO yKa3aTh IEPEMEHHYIO:

SELECT * WHERE { GRAPH ?src { test:0bject ?prop ?value } }

CranmapT npeaycMaTpuBaeT W JIpyrue crocoObl yka3zaHus rpada B 3ampoce —
kitoueBbie ciioBa WITH, USING. Onnako He Bce mporpaMMHBIE peaanu3aiuy OJHHAKOBO
X moaaepxkuBarT. CyIIecTBYIOT KOMaHABI IS KOIMUPOBAHUS, MEPEHOCA TPHUILICTOB
mexay rpadamu (COPY, MOVE).

Fuseki, kpoMe Toro, mpejiaracT BO3MOXXHOCTh aBTOMAaTHYCCKH JTyOJIMPOBATh BCE
TPHUIUICTH W3 UMECHOBAHHBIX Tpad)OB B OCHOBHOW — JUISI 3TOTO MCIOJIB3YETCS TUPECKTHBA

tdb:unionDefaultGraph true B kondurypaimontnom daiine. [IpodieMa cCOCTOUT B TOM, YTO
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TI0CJIC BKJTFOUCHUS ATOH OIMIUK TOYKA IOCTyIa OKa3biBaeTcs B read only peskume: 3arpocsl
Ha U3MEHEHHE JTaHHBIX pad0TaTh MPU ITOM HE CMOTYT.

WNHTepecHOW  SBISETCS  BO3MOXHOCTH  BBIMIOJHEHUS  TaK  HA3bIBAEMBIX
benepupoBannbix (Federated) 3armpocos, koraa pa3Hbie YacTh rpada HaXOASTCS B pa3HbBIX
XpaHWIHILAX TPUIUIETOB. Takue 3ampochl HCIMOJIB3YIOTCA, HAllpUMeEp, B cliydae, €ciu
OJIHM OHTOJIOTHH (CTaHJAapTHBIC) HCIOIB3YIOTCS KaK OCHOBA IS CO3JAHHS JIPYTHX.
[Tpenmonoxum, 94TO B TOW TOYKE JOCTYIA, K KOTOPOW MBI BHITIOJIHIEM 3aIlpoOC, XPaHATCS
CBEJICHUS O COTPYTHUKAX KOMIIAHUH, 2 UMEHA dTUX KOMITAHUA XPAHSITCS B IPYTON TOUKE.
Torma 3ampoc Ha BBIBOJ] CTIHCKa COTPYJHHUKOB BMECTE C Ha3BaHWSIMHU KOMIIaHUH Oyaer

BBITJTIAACTD TaK:

SELECT ?person_name ?company name WHERE {
?person <http://example.com/#WorksIn> ?company
?person rdfs:label ?person name
SERVICE <http://11.22.33.44/sparqgl> {

?company rdfs:label ?company name }

Yacte marTepHa, Haxonmsmasicsa B kinayse SERVICE, agpecyercs mpyroit Touke
noctyma. http://11.22.33.44/sparql - anpec HT TP-untepdeiica 3Toii TOUKH (TOT Ke CaMbIid
aapec, KOTOPBIA MBI BUIUM, 3aXOAs B TaHEIh YIPABJICHHS TOYKH MOCTyMa). [ 1aBHBIM
HEYJIOOCTBOM SIBIIICTCS HEOOXOMMMOCTh 3HATh ajpeca TOYEK JOCTylma Ha MOMEHT
COCTaBJICHHS 3aMpoca, a TAKKE UMETh TOYHBIE CBEJICHUSI O TOM, B KaKOW TOYKE JOCTyTMa
pa3mMerneHa kakas yactb Mozenu. llItaTHbIe cpencTBa KaTamoru3aiuy YacTel MOIeTH Ha

cerogusimauit AeHb B SPARQL otcyTcTBYIOT.

1. MeToaunyeckue BOIIPOCHI OHTOJIOI'MYE€CKOTI0O MOAC/IMPOBAHUA

B aTOM pazpene Mbl 00CyTMM HEKOTOPBIC MPAKTHUECKUE BOMPOCHI, BOSHUKAIOIINE

B [IPOLIECCE KOHLIENTYaIbHOTO MOJECIMPOBAHHS, U BOIUIOLICHUS CO3JAHHBIX MOJEIEN IIPU
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nomor OWL. Mel He mpereHayeM Ha H3JI0KEHHE IOJIHOW M HCYEPIBIBAIOIICH
METOJMKHU MOJICTTUPOBAHISI, TOAOOHOM TEM, UTO MPUBOIUTCS B TPEX OCHOBOIIOJIATAIOIITUX
KHHUTax, YOIOMSHYTHIX B Hadaje Hamiero mocoows. Hama mems — oCBETUTh HEKOTOpHIE
TEOPETUYECKHE W TPAKTHUYECKHE BOMPOCHI, KOTOPHIE MO3BOIAT 3(PPeKTUBHO

OpraHnM30BaTh MBIIJICHUC IIPU CO3JaHNH MOHeHeﬁ.

7.1. 3nak u o3Hauaemoe. «IIpaBUIBHOCTB» MOJEJIN.

[IpoOnema 3HaKa U 03HAYAEMOTO MOJPOOHO U3YHYAETCS CEMUOTUKOM, CTICIIMATIbHBIM
pazznenom ¢unocodpuu. ['TaBHBIM T€3UCOM, KOTOPBIA HEOOXOAUMO YCBOUTH U TIOCTOSIHHO
IIPUMEHSITH [IPY MOJIEIIMPOBAHNH, SIBJIAETCS IPUHIMIINAIBHAS UX PA3AEIEHHOCT. 3HAK HE
TOXJECCTBEHEH 03HAYAaEMOMY, HE UMEET C HUM HUKAKOM CBSI3U, KPOME TOH, KOTOPYIO MbI
IIPOU3BOJIBHO YCTAHOBWIIM B CBOEM CO3HAHUHU. boyee TOro: MMEHOBAHHUE BCETIA CBA3AHO
C YHPOILIEHUEM, penyKUued OECKOHEUHO pa3HOOOpa3HOro IMOTOKAa BOCHPUHUMAEMOU
uH(pOpMAaIKU O peaTbHOM MHUPE K KOHEUHOMY HH(POPMALIMOHHOMY CUTHAIY.

[Iponutupyem ciioBa n3 AMa3HOM CYTPbI, OTHOTO U3 OCHOBOIIOJIATAIOIINX TEKCTOB
Oynnu3ma:

O Bcex nmpumHKax Tak [Tpuxoasmuii nponoBeIOBaI Kak O HE-TIBIJIMHKAX.
DTO ¥ Ha3bIBAIOT MbUIMHKAMH.

Tak [Ipuxoasimuii TponoBeI0Bal O MUPax KaK O He-MUpax.

OTO ¥ Ha3bIBAIOT MUPAMHU.

OTH c0Ba NMOCTYJIMPYIOT IPUHIMIHAIBHYIO Pa3Ie€I€HHOCTb, HE TOKIECTBEHHOCTh
3HaKa W 03HayaeMoro. Ha3biBasi HEUTO «IIBUIMHKOW», Mbl OTOPAChIBAEM 3HAYUTEIbHYIO
yacTh MHPOpMauuu 00 3TOM O0BEKTE (YTO YK TOBOPUTH O TOM, YTO MbI Ha3bIBAEM
«vupom»). Co3aBaeMblil B HallleM CO3HAaHUU 00pa3 MbUIMHKH, KOHEYHO, HE SIBIISETCS
camoil nmbuUIMHKON. Ho nMeHHo Takue oOpa3bl Mbl M Ha3bIBAaEM MbUIMHKAMHU — a HE CaMU
OECKOHEYHO pa3HOOOpa3Hble, HE MO3HABAEMbIE NMBUIMHKH, CYIIECTBYIOIIUE B PEATbHOM

MHpE.
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C »TuUM BONPOCOM HAIIPSIMYIO CBSA3aH oM —
p pAMY by Bonpoc aAns pasMbllLieHns
0 Ka4CCTBC, KIIPABUIIbHOCTMN» ITOJIYHYaCMbIX MOHeHeﬁ. MNpeactaBbTe, YTO Mbl
Cn0BO «IPaBUIILHOCTBY MbI 3aKIIOYUIN B KABBIUKH MOAENMPYEM JOPOXHOE

MMEHHO II0TOMY, YTO HET M He MOKET ObITh ABWKEHME B ropoAe. HyxHo

N Y4YUTbIBATb B HEeWn, 4YTo
OJHO3HA4YHOI'O TCOPETUUCCKOTI'O Kputcpus
nerkosble aBTOMO6GMIN UMeIT

KOPPEKTHOCTH MOJIeJIM. EJUHCTBEHHOM TOYKOMU Da3HLIA PasMEP M MOLIHOCTD
OTCYETa, HA KOTOPYIO MOKHO ONEPETHCS, SIBJISIETCA nBuraTeneii?

MpaKTUYECKas MPUTOAHOCTD MOJTYYEHHBIX

pe3ybTaTOB MOACIUPOBAHUS I UCTIOJIB30BAHUS B

JEATEeIIbHOCTH CyObEKTa, B COOTBETCTBUU C €ro 1eisaMu. Takas popMyaupoBKka TOBOPUT
0 TOM, UYTO MOJEJb, IPaBWIbHAS» JJIsI OJJHOTO CyOBeKTa, OyJeT «HEmpaBUIbHOW IS
apyroro. M3 3Toro ciemyer, 4To HE CYLIECTBYET HUKAKUX «IPEANOYTUTEIBHBIX» WU
«IY4YIIAX» METOAUK MOJICIIMPOBAHUS WM KOHIENTyalU3alUuu — CYHIECTBYIOT JIHUIIb
METOJIMKH, KOTOPBIE IO3BOJSIOT JOCTHYbL LIEJM C NPUEMIIEMBIM YPOBHEM 3arpar, U
METOJIMKH, KOTOPBIE HE TTO3BOJISIFOT 3TOTO CHIENATh.

OcraBasicb B 3aJlaHHOM (PUI0COPCKON MOJATBLHOCTH, MPEATOJIONKUM, YTO HEKTO
MBITAETCSI COCTABUTH MOJIEIIb (MJIM 00pa3) mecka, KOTOphIid HecyT Boibl ['anra. EMy MoxeT
MOKa3aThCsl, YTO €CIIM OH MPEACTABUT KAXKIYIO OTIEIbHYIO MECYMHKY, TO €r0 MOJAEIb
OyzeT nmpaBuiIbLHOM, BepHOU. HO CKOIBKO OBl MHIIIMAPIOB MIECUMHOK OH HE TIPEACTaBUII,
€ro MoJiesib OyJIET He JTydllle, YeM Ta, B KOTOPOil cKa3aiu oJHy (ppasy — "mecok, KOTOpHIit
HecyT Boabl ['anra". 6o u I'aHr, u ero Bojbl, U MECOK B HUX, CYLIECTBYIOT TOJBKO B
HAIIMX TJ1a3ax ¥ B HAIlIlEM CO3HAHHH. BeriecTBo-To, KOHEYHO, CYIIECTBYET U 0€3 Hac, HO

TOJIBKO MbI BBIACIISIEM B 3TOM BCUICCTBC YaCTH, 1 HAPCKACM X FaHFOM, BOJaMH U IICCKOM.

OZHaKO €ClIM HEKTO MBITAeTCS HE MPOCTO COCTABUTh MOJICNIb «IECKa, KOTOPBIN
HECYT BObI», HO W, HAIIPUMEP, CIIPOTHO3UPOBATH U3MEHECHHUE TPAHYJIOMETPUUECKOTO U
MHUHEPAIBLHOTO COCTAaBa AJUIFOBHAJIBHBIX OTJIOKEHWH B JeJibTe ['aHra moja JeMCTBHEM
AHTPOTIOTCHHBIX (HAaKTOPOB — TOT/A, KOHEYHO IECYMHKH B MOJEIN HYXXHO OyjaeT
yuuThiBaTh. [IpaBna, Bce paBHO HE Ha ypOBHE OTAEIBHBIX MECYMHOK, 4 HA YPOBHE HX
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3HAYUMBIX THIIOB. Takas TIOCTaHOBKAa 3aJaddl HAJCIUT TECUYNHKA CBOWCTBAMH,
3alHTEPECyeTCs] UX MPOUCXOXKICHHEM, CKOPOCThIO OCEJaHHsl B MOTOKE, W TaK Jajee.
KenatenpbHO TIpM 3TOM TIOMHHTB, YTO Y TICCYMHOK HET TPaHYJIOMETPUUICCKOMN
KJIaCCU(PUKAIMU — OHAa €CTh Yy O0pa30B NECUYMHOK, CYIIECTBYIONIMX IS CYOBEKTa,
PEIIAOIIEro CBOIO 3a/1a4y.

Tak kakum ke o00pa3oM TPOBEPHUTh, YTO CO3JaHHAs MOJE/Ib KOppPEKTHA?
Chopmynupyem oOmuil Kputepui MPOBEPKU MPABUIBHOCTH MOJENU IMpolecca C
parMaTuyeckod TOYKH 3peHus. OparMeHT pPEabHOCTH M €r0 MOJENb CBS3aHBI
OTHONICHUSMH TIOJI00NSI, 4epe3 KOTOPhIE BRIPAKAIOTCS T MPaBUIIa, KOTOPBIC 3aJI0KEHBI B
BEIODAaHHOH METOIWKE MOJeIupoBanus. IlpaBuia TMO3BOJNSIOT TEPEXOAUTH OT
PacCMOTPEHHsI peaTbHOTO MUpPA K MOJICTTH M 00paTHO. METOIUKY BRIOMPACTCS HCXOMS U3
MIPUEMIIEMOTO JIJIsl HAIlIMX 33]1a4 YPOBHS aOCTPAKINH, 10 OIMMCAHHOMY BBIIIIE MPUHIIUITY.

Y MoaenupyeMoro mpolecca eCTh HICX0IHOE U KOHeUHOe cocTostHusL. [Ipu momormu
OTHOIIEHUHN MOJ00USI MBI MOXEM «OTPa3UTh» UX B MOJENb. Tak BOT, €CIU pe3yjbTaT
POTEKaHUS TIpoIlecca B PEATbHOM MHpPE, OTPAKCHHBIA B MOJEIb, W PE3yJbTaT
POTEKaHUsI MOJENHU Tpollecca B caMoil Mojienu, OyIyT OTIHYaThCs He Ooliee, 4eM Ha
YCTPAaWBAIONIyI0 HAC BEJIMYMHY TMOTPEIIHOCTH — 3HAYUT, MOJEIb MPUTOJIHA.

Ha AuarpaMme 9TO MOKHO IMOKa3aTb TaK:

PeanbHLIA MUp

OBberT Npouecc i PeayncTupyroumit
__\_h. 0ObEKT
(cocToAHKME)
MogenMpoeaH4e
Mogents npouecca Moaenb
Moneno > pesyaeTaTa
oovexTs (TpaHCcAMpoBaHHaA)
Mopens Mogens .~ TomgecTeeHHbl, B
pesynwTarta npegenax gonycka?
(nonyyeHHan CmoaenvpoBanm
npasnAbHO.

B MOJEAK)

Puc. 56. Kpurepwuii KOppeKTHOCTH MOJEIN
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N3 »sroro ciemyer, 4To MOJAEIb MOXET OBITh CKOJb YIOJHO HPOCTOM U

NPUMUTUBHON. DTO JIOMyCTUMO W JlaXK€ XOPOILIO, €CIM OHAa IMO3BOJISIET JOCTUYb

pe3yibTaTta.

7.2.

MOIleJII/IPOBaHI/Ie CJII0’KHBIX CUCTEM

Bo BBCJACHHMU K HAIICMY IIOCOOUIO MBI YKE€ TOBOPpHJIM O TOM, 4YTO YIIPABJICHHUC,

OCHOBAHHOC Ha PEC3YJIbTaTaX MATCMATHUYCCKOI'O MOACINPOBAHUA CIIOKHBIX CUCTEM, UMCCT

CCPLE3HBIC HCAOCTATKH. PaCCMOTpI/IM IMPUYXHBI BO3HHUKHOBCHHUA O3THUX HCAOCTATKOB,

a 3aTCM paCCKaXEM O 0omee IMPOAYKTUBHBIX IMOAXO0AAaX K MOACINPOBAHNUIO CUCTCM.

I/ITaK, TpaI[I/IHI/IOHHI)Iﬁ CIoco0 PCUICHUA JTFOOBIX OIITMMHN3alIMOHHBIX 3aJa4

TPaAUIIMOHHO 3aKJIK0YaCTCA B!

121

dopmanuzanuu pparmMeHTa npeaMeTHON 001acTh TaKUM 00pa3oM, KOTOPBIH
MO3BOJISIET OTPA3UTh €€ XapaKTEePHUCTHKHU, CYLIECTBEHHBIE I OLIEHKU
pe3yibTaTa;

Bribope crmocoba rmpeAcTaBiIeHHS XapaKTEpPUCTUK B  BHUJIE YHCEl,
YCTaHOBJICHHS 3aBUCUMOCTEN MEXKIY XapaKTEPUCTUKAMU;

Paznenenun xapakTepuCTHK Ha 3aJlaHHbIE B KAyeCTBE OrPAHUYECHUH, U
MOJJICKAIINE ONITUMHU3ALINY;

[Toncke skcTpeMaIbHBIX 3HAUEHUH ONTUMU3UPYEMBIX XapaKTEPUCTHK.
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Kak ™Mbl yXe yKa3plBalld, TJIABHOU
poOIEMOI Ha ATOM ITYTH SBIISIETCS TO, YTO Pau
TOCTIDKCHUS «TTOHSATHOCTH» MOJEIN U yI00CTBa
BBIIOJIHEHUS BBIYMCICHUN OEIAIOTCS CIHIIKOM
CephE3HBIE YIPOIICHUS, HEMPaBOMEPHBIE
MPEANOJIOKCHNS, H30aBUTHCA OT KOTOPBIX B
JMAJIbHEHIIIEM OKAa3bIBAETCS HEBO3MOXKHO. MOXKET
BO3HHUKHYTH CUTYaIlHsl, OMMCAaHHAs B TTOCJIOBHIIC:
«rrmagko Obulo Ha Oymare, Ja 3a0bLIM  IIPO
oBparm».

CdopmupoBanHass B  pe3ysbTaTe

ONITUMU3ALUA Iporpamma JEUCTBUI
OKa3bIBAECTCSI HEBBIIIOJIHUMOW M3-3a HEYYTEHHBIX
B MOJenu (aKTOPOB WIM HE NpPe/ICKa3aHHBIX
MOJIEJIbIO TOOOYHBIX d(PPEKTOB.

[Tpumepom KpanHen CTETIEHU
3a0JyKJIEHUsL SIBISIETCS PAaCIpOCTPAHEHHBIA B
MaTEeMaTH4ECKOM

MOACIUPOBAHNHA moaxona,

KOI'/Ia CHUCTEMA PaccMaTPHUBAETCSl KaK «UYEPHBIN

AIIUK», TO €CTh 3HAHUS O €€ CTPYKType u
BHYTPEHHHX MPUHLINATIAX nercTBUs
UTHOPUPYIOTCH. Bwmecro 3TOrO,
paccMaTpuBalOTCSd  BXOJHbIE U BBIXOJHbBIE
napaMeTpbl CUCTEMBbI (pa3ymeercs,

dbopmanu30BaHHBIE B YHCJICHHOM BHJIE), a 3aTEM
MEXK]ly HUMH SMIIUPUYECKUM MYTEM HaXOIMUTCS
MaTteMaTu4ecKas 3aKOHOMEPHOCTb.

Ha ocHoBanuum  3TOl  3aKOHOMEPHOCTH B

I[&J'IBHGfIIHGM IBITAXOTCA IIPCACKA3aTh IIOBCACHUC
CHCTCMBI HU3MCHCHHNU

pu napameTpoB.
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"Onmumuzayusa  napamempos niaua
Moxcem — NpuBOOUMb K NOJHOMY
VHUUMOACEHUIO naaHupyemou

cucmemsl, gcneocmeue 603HMK61}0M4€1/7

u3-3a onmumuzayuu Heycmouuugsocmu."
")Kecmkyto moodenv 6cez0a Haonexcum
uccnedosams Ha CMPYKMYPHYIO
YCMOUYUBOCMb  NOJIYUEHHbIX NpU  ee
U3yYeHuU pe3yabmamos no OMmHOULEHUIO
K MAuIM UsMeHeHusam mooenu."

ax. B.U. Apnonvo, cmamws ")Kecmkue u

Ms2Kue mamemamuydeckue mooeau"

Bonpoc anga pasmbiwieHns

CywecTBYyHOT U
MaTeMaTuyeckme Mmogenm,
no3Bosistowme 4OCTOBEPHO
npeackasaTb NnoBegeHme
doHaoBoOro poiHka? lNMouyemy?

MOMCHO U MAMEMAMU4ecKu
onpeoenums OUOIO2UYECKYIO CUCTEMY,
eciu Mvl He ModxceM HAOeIumsv 3Smy

MOO€Ib CUCIEMbL CAMbBIM BANCHEUUIUM

CBOUCEOM AHCUBOUL cucmembi:
Gopmuposaruem nompeoHocmu
nonyyums — mom, a He  Opyeol

pesyibmam, U OnpeoeleHHblll Yelblo,
KOMOpY10 00bIYHO cmagum nepeo coool
OuoI02UYeCKAsT CUCTEMA VICce 8 CAMOM

Hauane hopMuposanus N08e0eH4ecK020

akma?"

ax. Al Anoxumn, cmamausl
n ~
[lpunyunuanvivie 6onpocvl  obuell

meopuu hyHKYUOHANbHBIX cucmem”
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Oco0eHHO yApYyYarOIMMHU BBITJIAIAT MOMBITKA TAaKOTO MPEACKa3aHus, IPUMEHEHHBIE K
OMOJOTUYECKUM, COITUATHHBIM MITH YKOHOMHYECKUM CHUCTEMaM.

Pazymeercs, HenBp3s MOJENMPOBATh IMOBEJACHHUE CHCTEMBI, HE paccMaTpuBas €e
KOHCTPYKIIUH, KOTOPasi COCTOUT W3 3JICMEHTOB U MIPABHII B3aUMOJICHCTBHS MEXKTy HUMH.
Kaxip1ii 21eMeHT MOXKET OBITh, B CBOIO OYEPE/Ib, TAKKE MTPEACTABIICH Kak cucTeMa. Takas
JICKOMIIO3HINS JO/DKHA TIPOJOJDKATECSA IO TeX IMOp, MOKa MBI HE MPHIEM K Habopy
JJIEMEHTOB, 3aKOHOMEPHOCTH TIOBEICHUS KOTOPHIX HaM HW3BECTHHI C HEOOXOAMMOM
CTENEHBI0 J0CTOBEepHOCTH. CEeMaHTHYECKHE TEXHOJOTHUU TMPEAIaraloT OTIMYHBIN
WHCTPYMEHTAPUH IJI TOTO, YTOOBI MPEACTABUTH MOJIYUYCHHYIO MOJICNb B DJIEKTPOHHOMN
dopme, a 3arem paboTaTh C HEH MNOpU MOMOIIM aJITOPUTMOB HMUTAIITUOHHOTO
MOJICTTUPOBAHUSI.

CrannmapTHblii  croco0 HCIOJIB30BAHUA MOJCNH, IOJYYEeHHOM B pe3yJibTaTe
MaTEeMaTHYECKOTO MOJICITUPOBAHMSI, COCTOUT B CIEAYIOIIEM:

1. Peanuzanuss Mojen B NPOrpaMMHOM cpele, B IIpoliecce KOTOpOu
MOJCIIUPYEMBIM OOBEKTaM CTaBATCS B COOTBETCTBHE TMIPOTPAMMHBIC
O0OBEKTHI, a OMHUCHIBAIOIINE WX TIOKA3aTeH IMOMEIIAIOTCS B TEPEMEHHEBIE,
CBSI3aHHBIE C STUMHU OOBEKTaMH. 3aKOHOMEPHOCTH, BKIIFOUEHHBIEC B MOJICIIb,
MPEBPAIIAOTCS B BBIYHCIUTEIBHBIC AJITOPUTMBI, CBS3BIBAIOIINEC MEXKTY
co0o¥t 3HaUeHUS TTEPEMEHHBIX.

2. IlomaroBoe BBITIOJIHEHUE MOJENH, MPUYEM KaXKIbIi IIar, Kak IMpaBuio,
COOTBETCTBYET BBIOpAaHHOW eaWHUIlE BpeMeHW. Ha KakmoMm miare
MPOUCXOUT OOHOBJICHHE 3HAYEHUW TMEPEMEHHBIX B COOTBETCTBUU C
3aJI0)KCHHBIMHA B MOJIENTh BBIYUCIUTEIIPHBIMA aJITOPUTMaMHU.

3. HMHTeprperaruss pe3ysbTaToOB MOJICIMPOBAHUSA: HA OCHOBAHWW HTOTOBBIX
3HAUYCHUN TIEPEMEHHBIX JEIAIOTCS BBIBOJBI O TOM, KaK OyJEeT MPOTEKaTh
MOJICITUPYEMBIN TTPOIIECC B peaTbHOM MHDE.

Henoctatku Takoro moaxoda OYEBWAHBI, JaXXe €CIW OTBIEYLCS OT YXKe

PacCMOTPEHHBIX MPOOJIEM COOCTBEHHO MaTeMaTHYSCKOTO MOJICIIMPOBAHMS:
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1. He Bce BUIBI XapaKTEPUCTUK U OTHOLICHUH MEXTYy OOBEKTaMH MOTYT OBITH
YIOBJICTBOPUTENHHO WU YIOOHO OMHUCAHBI C TOMOIIBIO TIEPEMEHHBIX H
MaTteMaTudecknx (PyHKIH (0COOCHHO B 3KOHOMUKE, TJI€ B MOJCIIMPOBAHUN
y4acTBYIOT, HAIpUMeEpP, (PaKTOPHI YETOBEUYESCKOTO MMOBEACHHUS, UM CIIOKHBIC
JIOTUYECKUE YCIIOBHS).

2. MHorue 3aKOHOMEPHOCTH OKa3bIBAIOTCSI JKECTKO 3alpOorpaMMHpPOBAHBI B
KOJIE, PeaTU3yIOIeM aJTOPUTMBI MOJICTTUPOBAHHSL.

3. JIrobass Momens OTpakaeT OIPEACIICHHYI0 TEOPHIO, OIHMCHIBAIOIIYIO
B3auMojeiicTBue 00BekTOB. Eciam MomenmpoBaHWE MPU MOMOINM TaKOM
TEOpHH TIEPECTACT JJaBaTh YAOBICTBOPUTEIBHBIC PE3YIbTAThl, TEOPHIO
MPUXOIUTCS MEHATH, YTO OOBIYHO MPHBOIUT K HEOOXOAMMOCTH ITOJHOU
MIEPECTPOMKH BCEN MOJICIIH.

Kax n3meHuTcs crmoco0 mporpaMMHOTO TIPEICTABICHUS W MCTIOIB30BAHMS MOJICITH
Oyaroyapsi CEeMaHTHYECKUM TeXHoJorusiM? Jljig mpumepa BO3bMEM 3aj7ady, B KOTOPOM
MOBEJICHUE MOJCITUPYEMBIX OOBEKTOB OIMMCHIBAETCS CJOKHBIM Ha0OpOM TIpaBuI,
UMEIOIINX JIOTHYECKYI0, 2 HE MAaTEMAaTHYECKYIO TIPUPOTY.

[TycTh Hac UHTEpECYET MPOTHO3 3arPyKEHHOCTH MYHUITUIAIBHBIX JETCKUX CaJI0B
Ha HECKOJIBKO JIET Briepea. Moiemb sl COCTABJICHHS TAKOTO TIPOTHO3a MOYKHO TIOCTPOUTH
C UCIOJIb30BAaHUEM MYJIbTMAr€HTHOTO TOJIX0/1a. DTOT MOJX0Jl COCTOUT B peajau3aluu B
KOMITBIOTEPHOH MOJEIM  MHOXECTBA OOBEKTOB, COOTBETCTBYIOUIUX peajbHBIM
YYaCTHHKAM TMPOIecca, WM BOCHPOM3BOMSININX WX CTATUCTUYCCKOE paclpeecHHE.
WcxoTHBIMU TaHHBIMU TSI MOJICTTUPOBAHUS SIBIISIFOTCS:

- HaGop nerckux canoB, 001aal0MKX OMPEICICHHON €MKOCThIO JJIsl IpremMa
JIeTEeH pa3HOTO BO3pacTa,

- HaGop xunblx OMOB, BXOJSIIMX B yYaCTKH, MPUBSI3aHHBIE K KaXIOMY
JIETCKOMY cajny,

- CembH, IPOKUBAIOIINE B KAXKIOM U3 JIOMOB,

- JleTu B KaxJ10H CEMbE — PEAJIbHBIE U ITPOTHO3HBIC MOKA3ATEIIH.
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JleTckue cajibl, )KWIIbIE JOMa, U KOJMYECTBO MPOKMBAIOMIMX B HUX TPAkKIAH —
o0ObekTHMBHAs MH(OPMALIKA, JOCTYMHAs U3 MYyHHUIIMIAIbHBIX 0a3 AaHHbIX. KOHKpeTHBIE
CEMbH, KOJMYECTBO JETEHd B HUX, a TAKKE YPOBEHb J0X0Jla KAXKIOH CEMbU, MOTYT
TeHepUpPOBAThCA KBa3UCIy4YailHBIM 00pa3oM, B COOTBETCTBUHM C H3BECTHBIMU U3
nemMorpaduueckoil CTaTUCTUKU ropoJia KPUBBIMU PacIipe/ieIeHHsI YHciia JIETeH B CeMbeE,
JIOXOJI0B CeMeH, KOppeNsaluid MEeXIy T0XOAOM M PallOHOM MPOKUBAHUS, JOXOAOM H
KOJIMYECTBOM JieTei. Pe3ypTaToM mporiecca MOJIETUPOBAHUS SIBISIOTCS

- KoHuenryansHas Mozelb, coepKalias ONpeaesieHus BCEX yUACTBYIOIIMX B
MOJIETMPOBAHUU TUIIOB OOBEKTOB U UX CBOWCTB;

- HabGop »x3eMIIsipoB OOBEKTOB € KOHKPETHBIMH 3HAYEHUSMH CBOWMCTB,
COOTBETCTBYIOIIMIA PEaTbHBIM WM CTaTUCTUYECKUM JTAHHBIM 00 O0OBEKTax
TaKOro THIIA.

[TonyyeHHass MoJ€ib BOIUIOIIAETCS B KOMIIBIOTEPHOE MPEJACTABICHUE ITyTEM
IIOMEIIICHNUS] COCTaBJICHUS OHTOJIOTHH, BBIPAKAIOIIECH KOHLENTYaJIbHYIO MOJEINb,
IPEICTABICHNUS] KOHKPETHBIX JAHHBIX B COOTBETCTBUM C HEH, U MOMEIICHUE BCEU 3TOU
uH(popmanuu B rpadoByro 6a3y nanubix (RDF Triple
store) B BUJE ONPEICICHUN KJIACCOB M CBOICTB
O0OBEKTOB, a TaKXe DJK3EeMIUIIPOB W 3HAYCHUU Kakasi pasHuLa Mexay TeM,
CBOMCTB KOHKPETHBIX OOBEKTOB. uTo6bl CO3aaTh Knacc Java ans

Jli1st 3a1yCcKa MMUTAIMOHHOTO MOJIETUPOBAHHMS onucaHus noseaeHns obbekTa

o B MYJ1IbTUAr€HTHOM
H€O6XOI[I/IMO ONpCACIUTD IIpaBHJIa B3aUMOACHCTBUA

MOZENVMPOBaHUU, U 3aNI0XKNUTb
00BEKTOB Ha KaXJOM IlIare MOJEIUPOBaHUS. OTU

B HEM BCIO HeEO6X0ANMYIO
[paBuja 3aJar0TCA B BHUJE JIOTUYECKHUX aKCHUOM, NIOFUKY, U TEM, YTOBbI ONMCaTh
UCIOJIB3YIOUINX KJIACChl 00BEKTOB U OINPEACIICHUS UX 3TOT O6BEKT U JIOTUKY ero
cBolicTs. Hanpumep, IpaBuio MOXKET yTBEPHKIATh, MOBEAEHNS B OHTONIOTN?

YTO CEMBU C OIIPEHEIICHHBIM YPOBHEM J0XOJa

NPEANOYNTAIOT KOMMEPUYECKME JIETCKHE Calbl MYHMIMIAIBHBIM. BpIpaxkeHue
«TPEANOYUTAIOT» HOCUT BEPOSITHOCTHBIA XapakTep, U MOKET ObITh (HOPMaTU30BaHO B
BUJIE KpUBOM pacmpeneneHusi (4uciio cemei, BbIOpaBIIMX MYHHMIMNAIbHBIA Caj, B
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3aBUCUMOCTH OT ypoBHs Joxoja). KpuBasi onuchiBaeTcsi MaTeMaTHYeCKON (yHKIMEH,
WIM SMIMPUYECKH — HA0OpOM 3HaueHuil. B xone MoaenmpoBaHus KakJ1as KOHKpETHAs
MoJeJpyeMasi CEeMbsl «IPUHUMAET pEIICHUE» O BBHIOOPE MYHHUIHUMATBHOTO WIH
KOMMEPYECKOT0 JETCKOro caja KBa3uCIydyalHbIM 00pa3oM, B COOTBETCTBUU C 3THM
pacnpenenenueM. Takum 00pa3oM, B MOZEINIb BHOCATCS 3JIEMEHThI HEUETKOW JIOTUKH.

Jlpyrue npaBuia MOTYT OINpPEACNATh IPEANOYTEHUSI CEMEN B IJIaHE TOro, B KaKou
UMEHHO JIeTCKUH caj otnath pedbenka. Hanmpumep, eciiu nMmeercs cajl, pacroioKeHHBIHN
OJIMKE K MECTY MPOKUBAHUS CEMbH, YEM TOT, K KOTOPOMY OHA OTHOCHUTCS IO MTPOIHCKE —
C HEKOTOPOM BEPOSITHOCTHIO MOKHO JIOMYCTHUTh, YTO CEMbsl MPEANPUMET YCUIIUS IS
NonajaHuss UMEHHO B OJIMDKAMIIMIL 1eTCKUM caja (CHOBA B COOTBETCTBUU C (DyHKIUMEH
pacrpeneneHus, 3aBucsieit ot goxoxaa). [Ipu aTom, ecnu onuH peOEHOK JaHHOW CEMbU
y>K€ XOJUT B OINpPECIICHHbIA ETCKUM caj, €é¢ MOTUBAaIlMA Ha TO, YTOOBI B TOT K€ Caj
nonay U BTOpoi peOEHOK, PE3KO MOBBIIIAETCS.

Bce 3TH 3aKOHOMEpPHOCTH, KaK HETPYJHO BUAETh, UMEIOT XapaKTep JIOTUHYECKUX
YTBEPKJICHUI, MPUMEHSIOIINXCA C ONPEAEICHHON BEPOATHOCTBIO, KOTOPAsi ONPEAeseTCs
MaTeMaTU4YecKor PyHKIUEH, 3aBUCALIEN OT MapaMeTpoB 00BEKTA. ITO MO3BOJISET BHECTH
B OHTOJIOTMYECKYIO MOJeldb B (HOPMAIU30BAHHOM BHUJE NPHU TMOMOIIM pPeaaKTopa
OHTOJIOTMH KaK CaMU IpaBWJIa, TaK U 3a/1eICTBOBAaHHBIE B HUX PacueTHbIE (POPMYIIbI.

Tako# moaxos Mo3BOSAET JETKO PACIIUPATh U U3MEHSITh MOJIEIb, 100aBJIss B HEE
HOBbIE (DaKTOpPHI U 3aKOHOMEpHOCTU. HanprMep, MOKHO BBECTH 00OpaTHYIO KOPPEISALUIO
KOJIMYECTBA KOMMEPUYECKHX IETCKUX CalOB, U CTOMMOCTH NpeObIBaHUS B HUX: POCT
crpoca (yBEeIMYEHUE YHCIA «HE MPHUCTPOCHHBIX», HE HAIICANIUX ONTUMAIBHOTO
MYHHUIMNIATBHOTO JIETCKOTO cajia AETeH, U POCT AOXO0JI0B HACEJIEHUS ONMPEIEICHHOTO
pailioHa) CTUMYJIMPYET CHadajla poOCT LEHbI B CYIIECTBYIOIIMX KOMMEPUYECKHUX JTETCKHUX
cajax, a 3aTeéM — MOSIBJICHUE HOBBIX TaKMX CagoB. BBeneHHe Takoil KOppEsLUHH HE
TpeOyeT U3MEHEHHMsI CYLIECTBYIOUIEH YacTh MOJEIIM, U BBIMOJIHAETCS NPU MOMOIIH yKe
OTIMCAaHHBIX BBIIIE CPEACTB MOJICTUPOBaHMs. TakuM o0pa3oM, o0ecredynBaeTcss TMHOKOCTh

MOJIENIA ¥ BO3MOXHOCTh €€ Pa3BUTHS 0€3 KaKoro-JIn0o mporpaMMUPOBAHUS.
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JUis  1momaroBoro  CUMYJISIIMOHHOTO  BBINOJIHEHHMsS  MOJENM  HEOOXOAUM
IPOrpPaMMHBI KOMIIOHEHT, KOTOPBIA 00ECIeYuT MOCIe0BaTENbHOE MPUMEHEHHUE BCEX
3JI0’)KEHHBIX B MOJIENIM MTPaBUJI HA KAXI0OM LIare MOJEIUPOBAHMS, a TAKXKE MPEJOCTABUT
uHTepdelic st HaOMOAEHUs 3a €ro XoA0M. Takoil KOMIOHEHT CO3JaH B XOJ€ HalllUX
paboT, ¥ YCIEIHO UCIOIB3YETCS JUIsl pEIIEHUS] TPAKTUYECKUX 3aa4.

OnucaHHbIN MOAXOJ MOXKET ObITh MCIOJB30BAH JUIsl PELICHUS 3a/lad BO MHOTHUX
npeaMeTHbIX o0nacTsX. [IpuBeneHHBIN pUMEp Kacaucs MyHULUIIAIbHOIO YIIPABJICHUS;
3J1€Ch MOYKHO BBIJIETUTH LEJIbIM KJIACC METOANYECKU OJTHOPOJHBIX 3a/1a4, PEIIAEMbIX TEM
&Ke CrocoOoM (MOJENMpPOBAHUE PAa3BUTHS TEPPUTOPHM, TUHAMHUKU CIIpOca Ha JIIOObIE
MYyHUIUIATbHBIE YCIYTH).

B gpyrux cdepax oaHMM U3 HauOoJiee TEpPCHEKTHBHBIX HANpaBICHUN
OpEJCTaBIsIeTCsl  MOJAEIUMPOBAHUME TIOBEJIEHUS mHoTpedurened  (wim, mMpe —
MOJICJIMPOBAHUE PBIHKA), B MHTEPECAX TOPrOBBIX M IMPOU3BOJCTBEHHBIX KOMIIAHHIA.
[Tpouiecc npuHATHS pelIeHHus MOTPEOUTENEM MOANAETCS MOJASIUPOBAHUIO TIPU TOMOLIU
onucaHus OajaHca €ro MOTPEOHOCTEN U BO3MOXKHOCTEH, a TAK)KE psla YMOLMOHAIBHBIX
(dakTopoB (UMUK OpeH/a, INIOTHOCTh PEKJIAMHBIX KOHTAaKTOB U Ap.), PopMaIn3yeMbIixX
Ha OCHOBAHUM SMIIMPUYECKUX MApPKETUHIOBBIX M ICUXOJIOTHYECKUX HCCIENOBAHUNA U
AKCNEPTHBIX TUNoTe3. Takoe MOAEIMPOBAHUE TOMOXKET, HAIPUMED, MOCTPOUTh KPUBbBIE
3aBUCHUMOCTH 00beMa MPoJIaXk U MPUOBUIN OT YPOBHS 1I€H, 3aTpaT Ha MAPKETUHT U IPYTUX
apameTpoB.

AHanornyHeiM 00pa3oM MOKHO peIlaTh HEKOTOpbIE 3a/layd MOJAEIUPOBAHUS
CJIOKHBIX MPOMBIIIJICHHBIX CHUCTEM, COCTOSIIIMX U3 HaOOPOB B3aMMOCBS3aHHBIX Y3JIOB.
B3auMoCBsA3M y370B BO MHOTHX CJlyyasx Topas3lo NPOAyKTMBHEE MOJIEIUPOBATH Ha
JOTMYECKOM, a He (usmueckoM ypoBHe. Hampumep, obecrounBaHHE OINPEAEIEHHOTO
TpaHcopmaTopa NPUBEIAET K OTKIIOUEHUIO BCEX NHUTAIOIIMXCS OT HEro YCTPOMCTB.
Koneuno, MOXXHO MoJenupoBarh (U3MKY Mpolecca — JJIEKTPUUECKHE Lend |
IPOUCXOISIINE B HUX 3JIEKTPOMArHUTHBIE SIBJIEHUS; OJHAKO TOPa3 o Mpole (1 He MEHee

MPOAYKTUBHO, C MPUKIAIHOM TOYKU 3PEHUSI) CMOAECIHPOBATH 3Ty 3aBUCUMOCTH IpPHU
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MTOMOIIH JIOTHYECKOM CBS3U «IOJAKIIIOYEH K», U JIOTHYECKOW aKCUOMBI, YTBEPKAAIOLIEH,
9TO eciu 00BeKT A — mojakiIoueH K — b, To oTkmtouenne b npuBeaeT kK OTKIIOYEHUIO A.

Emte oguu nHTEpECHBIN MIIACT 33/1a4 — MOJICIIMPOBAHUE HEMTPEPBIBHBIX Cpel. Takue
3a7a4i BO3HHUKAIOT, HANPHUMEP, MPU MOJEIUPOBAHUUA T'E€OJIOTMYECKUX IPOLECCOB.
Knaccrnyeckuii cnocod MOJEIMPOBAHMS TaKUX CPEJl COCTOMT B OTPAaHUYEHHH MOJEIH
OTpeIeJICHHOM MPOCTPAHCTBEHHOM 00J1acThiO, 3aJJaHUU KPAEBBIX YCIIOBUM, pa30MBKe
MOJEIMpYeMO o00JacTH Ha dJIEMEHTapHble 4YacTullbl o0beMa (BOKCENH), H
MaTEeMaTHYeCKOM MOJECTUPOBAHUU UX (PU3NYECKOTO B3aWMOJACUCTBUA (IIpOCAYHBaHHE,
JaBjieHue W 1p.). Pe3ynbTaTMBHOCTh TAaKOrO MOJXO0Ja MUMEET HW3BECTHBIC TPAaHMUIIBI.
CeMaHTHUYECKMII TOAXOJ TMO3BOJISIET paccMaTpuBaTh MOJECIUPYEMYIO  00JIaCTh
OJIHOBPEMEHHO Ha HECKOJBKUX YPOBHSAX — MaKpOOOBEKTOB (reosoruueckue hopmaiuu,
BOJOEMBl M JIp.), U MHKPOOOBEKTOB (BOKCENIM — EIMHUIBI MpocTpaHCTBa). YacThb
3aKOHOMEPHOCTEN B3aMMOJIEUCTBHSI OOBEKTOB XOPOUIO OIMHUCHIBAETCS HAa MHUKPOYPOBHE,
Jpyrasi 4acTh — Ha MakpoypoBHe. X oObequHeHue B OJHY MOJIEb, KaK MPaBUIO —
VMHTErPUPYIOUIYIO JAHHBIE HECKOJBKHX MPUHUMUIIMAIBLHO Pa3HbIX BUJOB UCCIEI0BAHUA,
JOJDKHO JaTh BO3MOXHOCTh NOJIy4aTh KyAa 0ojiee KaueCTBEHHbIE pe3yabTaThl. KpaeBbie
yCIIOBUSL TPU 3TOM IMOJAPA3yMEBAIOT, YTO Mojeiupyemas o00JacTb IMPOCTPAHCTBA
OKpY>KE€Ha CPENION, TaKKE€ UMEIOIIEN ONPEIEIICHHBIE CBOMCTBA U B3aUMOJIEHCTBYIOIIEH C
MOJIeIbI0, HO TOJBKO Ha MakpoypoBHe. TakuM 00pa3oM, MOJEIMpPYyEeMbIH Y4YacTOK
pPEaIbHOCTH HE OTAEINIEH OT OKPYKEHHUSI YMO3PUTEIBHON «CTEHON.

BaxxHbIM 4YacTHBIM CIIy4yae€M OINMCAHHBIX 37E€Ch 3aJad SBISIIOTCA MOJENHU
IIPOCTPAHCTBEHHO pPAacHpeleieHHbIX chcTeM. HuueMm He OTau4asich ¢ TOYKU 3pEHMS
METO/JOJIOTUM  MOJEJIHMPOBAaHUSA, OHU HMMEIOT CIEHHAbHbIE TpeOOBaHHUS  TIO
NPEICTABICHUIO TMOJyYaeMbIX Pe3yJbTaTOB, UYTO JOJKHO OTpPa3UThCs B HHTepdeiice

YIIPaBJIEHUS MOJEIBIO.
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7.3. MoaeaupoBanue Ha0OpOB IMoKa3aTejleill Ha NpUMepe MNoKa3zarTeseil

3alllHINCHHOCTH

Ha mpumepe nokazarenst EBITDA MbI yxke T1eMOHCTpUpOBaIIK TOT (DAKT, YTO MPHU
MOICTMPOBAHUY HA0OPOB IMOKA3aTENCH, OMMUCHIBAIOMINX (DYHKITMOHUPOBAHNE KaKOH -THO0
CHUCTEMBbI, JIETKO TMOJY4YUTh HE peJieBaHTHbIE pe3ynbTarhl. [lpuBenem mnpumep
KOPPEKTHOTO TOCTPOEHUS Habopa mokazarened, MU 3a0AHO TPOJEMOHCTPUPYEM
BO3MOYKHBIC «JIOBYIIIKIY, BOSHUKAIONINE HA 3TOM ITyTH.

B ynpaBnenun 6€30MacHOCTbIO, KaK M BO MHOTHX APYTHX 00JACTSIX, MPUHSITO
OTIMCHIBATh COCTOSTHUE YIMPABISIEMON CHUCTEMBI MPH MOMOIMU KIFOUEBBIX MMOKA3aTEICH.
Ha s13pike mokasarenield 0€30MacHOCTh OOBIYHO OMPEEsSeTCs KaK BEIMYKMHA, oOpaTHas
PHUCKY HACTYIUICHHsS] HEOJIaronmpUsTHBIX COOBITHH. PUCK ke sBisIeTCS TpOoU3BEICHUEM
BO3MOYKHOTO yIep0a Ha BEPOATHOCTh €T0 BO3HMKHOBEHHS. YTIIpaBJICHHE PHUCKAMHU
COCTaBJISIET JIOCTATOYHO 3pPEIyI0 JUCIUIUIMHY, TPUMEHSEMYI0O BO MHOTHX MPEIMETHBIX
obnactsax. KiroueBbie nokazarenu pucka (KRI) oObrdHO 3amaroTcst sl KaKJI0TO BUJA
(GaKTOpOB BIMSHUSA, CYIICCTBEHHBIX I CHCTEMBl. BO3bMEM B KadecTBE NpHMepa

IpeesbHO MPOCTOM Clydaid TEXHOJIOTUYECKON CUCTEMBI, U onuiieM s Hee Habop KRI.

Puc. 57. Monenupyemast cucrema
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[lycTh Halla cucTemMa COCTOUT U3 CBEYH, HaJl TUTaMEHEM KOTOPOM pacrosokKeHa OCh
¢ monactsamu u3 ¢onbru. byaem cuutaTh, YTO CHCTEMa BBIMOIHSIET CBOIO (DYHKITUIO, TIOKA
BOCXO/SIIMI MOTOK ra3a OT IJJAMEHU CBEYM BpAIllaeT OCh. by/neM nmpuHUMaTth B pacyer
nBa (hakTopa BIUSHUS JUIsl 3TOH CUCTEMBI:

- Ecnu temnieparypa Bo3ayxa npesbicut 700C, mapaduH paciiiaBuTcs, cBe4ya
norepset GopMy U MOTYXHET.

- Ecnu ckopocts Betpa npessicut 0,5 M/c, cBeuy 3aiyerT.

BBeaem Takxke cieyrone HCXOAHbIE MOJIOKEHUS:

- Mpbl He uMeeM BO3MOXXHOCTU TPEJCKa3blBaTh H3MEHEHHUE TeMIEepaTyphbl
BO3/lyXa U CKOPOCTH BETpa, TO €CTh JK00€ HEOIaronpusiTHOe COObITHE
HACTyMHaeT AJIs1 HaC MOJIHOCTHIO HEOKUAAHHO.

- VYimepb B pe3ysbTaTe HACTYIUIEHHS JIFOOOT0 U3 COOBITHI NPUMEM pPaBHBIM
1 py0uto.

- W3 cratuctuku HaOdMOAEHUN W3BECTHO, 4yTO B 75% ciy4aeB cucrema
BBIXOJUT W3 CTPOs W3-3a PaCIUIABICHHs CBEYM, a B 25% ciydaeB — H3-3a
3a/lyBaHHUs.

- UW3BeCTHO, YTO BEPOATHOCTH DPACIUIABJIEHWS CBEYM COCTapiser 1 wac™
(cobbITEe mpoucxomut 1 pas B yac), BeposATHOCTh 3aayBaHus — 0,33 uac™
(1 pa3 B 3 4aca).

- Hcuepnanuem pecypca cBeur IpeHeOpeKeM.

NmMest 5TM UCXOIHBIE [aHHbIE, OLIEHMM TOKa3aTenu pucka. Puck paseH
IIPOU3BENICHUIO yllepOa Ha BEpPOSTHOCTh €ro0 HACTYIUICHHUS, TO €CTh PUCK PACIUIABIICHUS
Oyznet paseH Ry=1, a puck 3agyBanus — R,=0,33. O0muii puck yisi CHCTEMBI ITpeIaracM
paccuuTarh, KaKk CyMMY JIByX YKa3aHHBIX PUCKOB, 4To cocTaBUT R = R, + R, = 1,33
py0/uac. Takoro noaxoaa npuaepKUBarTCs, HanpuMmep, «MeTonndeckue peKOMEeH1aluH
10 OLIEHKE PUCKOB Ha keNe3HoopokHOU nHPpacTpykType OAO «PXK/». B HekoTopbIx
JPYTUX HCTOYHMKAX IMPEUIaraeTcs NpH TIPYIHIIMPOBKE YacTOThl aBapUil € pPa3HBIMU
IPUYUHAMH UCIT0JIB30BaTh BECOBBIE KO3 UITUEHTHI, COOTBETCTBYIOIIHE
OTHOCUTEIILHOMY «BKJIaJy» MPUYMHBI B OOILYI0 CTAaTUCTUKY OTKa3o0B. [lo Takoii
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METOJMKE, CyMMapHbIil puck coctaBuil 661 R=0,75 R+ 0,25 R,=0,83, uTo, Ha Haw B3y,
HEBEPHO.

[IpumeM 3TOT ypOBEHBH PHCKA 3a «ECTECTBCHHBI», W OIHUIIEM TPU TTOMOIIU
KOJIMYECTBEHHBIX MOKa3zaTesell 0€30MacHOCTh CUCTEMBI. J[JIg 3TOro Hy)XKHO TEeperTH OT
MoKa3aTesield PUCKa K MOKAa3aTelsIM 3alllUIIeHHOCTH CUCTEMBI, U 3716Ch BO3HUKACT PUCK
(yxe 71 Hac, Kak aBTOPOB METOJIMKH pacdeTa) CyHIeCTBEHHON MmoTepu MH(PpOpMAaIuu U
HCKa)XKEHUS KapTUHBI. B 0011eM citydae, CTeneHpb 3allUuIleHHOCTH JI0/bKHA OBITh 0OpaTHa
BEPOSITHOCTH PEATM3AIUN PHUCKA, TO €CTh OMHUCHIBATH BEPOSATHOCTH €T0 HE-pean3alIiuu.
Jns aToro aBTOpHl KHUTH "YIpaBieHHE PECYypCOM JKCIUTyaTallid BBICOKOPHCKOBBIX
o0bekToB" (mox pen. H.A. MaxyTtoBa) npennaratoT ucrnoJib3oBats popmyiny S =1 — R,
rae S — 3alUIIEHHOCTh; OJTHAKO, B 3TOM CIydae ITKaja S CHJIBHO 3aBUCHUT OT IMOPSIKa
3HadyeHus R, koropoe, k ToMy e, JOKHO ObITh HOpMHpOBaHO K 1. Mcmonb3oBaTh
BbIpakeHHe S = 1/R Ha mpakTuke ToXke yallle BCEro HeyJ00HO M3-3a TOro, YTO 3HaYEHUE
MoKa3aTesisi OKa3bIBaeTCs HE HOPMHUPOBAaHHBIM. B pesynbTaTe »TOrO, Hampumep,
crneruanuctel ®I'Y BHUM I'OUYC (I'me6oB B.IO., TI'omoBuna H.C. Metoamdeckuit
MOAXOA K OIICHKE 3allWIICHHOCTH KPUTHYECKH BAXKHBIX I HAIIMOHAJILHOU
oe3omacHocTu 00beKTOB Poccuiickoit denepaiiu oT yrpo3 TeXHOICHHOTO, MPUPOIHOTO
XapaKTepa U TEPPOPUCTHUSCKUX MPOSIBICHHI) PEKOMEHIYIOT HCIIOIb30BaTh B KAYeCTBE
METPUKH  3alllMIIEHHOCTH CTEIECHb  pealu3alldd  MEPONPHSATHH 10  3alluTe,
MPEAYCMOTPECHHBIX TPEOOBAHUSAMHU. 3/1€Ch IMPOUCXOIUT BAXKHBIM CMBICIIOBOM CHBHT:
3aIUIIEHHOCTh CTAHOBUTCS XapaKTCPUCTUKOW MEPONPHATHI 10 3allUTe W TepseT
MIPUBSI3KY K PUCKY, KOTOPBIA 0OecrieurnBall (PU3HMUESCKUN CMBICIT €€ 3HAUCHUSI.

[TocMOTpHM, YTO TIPOMCXOAWT TIPHU peanu3anuu 3Toro metona. IlycTe s Hac
3aIUIIEHHOCTH OT (pakTOpa pucka paBHa (), €CIIM 3TOT PUCK PaBEH «ECTECTBEHHOMY», TO
€CTh B OTCYTCTBHE IIPOBOIMMBIX MEPOTIPHUATHI; U paBeH 1, eciu puck cBejieH K 0, To ecTh
00BEKT aOCOJIOTHO 3alllMIEeH OT JAaHHOTO pucka. OOIIyr 3alMIIEHHOCTh Oyaem
OTIPENICIIATh KaK cpe/iHee apu(pMeTHUSCKOE OT 3alIUIICHHOCTH 110 BCEM HAIIPABJICHUSM, C
BECOBBIMU KO3 (UIIMEHTaAMH, COOTBETCTBYIOIIMMH HWCXOJHOM CTATUCTUKE MPUYHH
aBapuii. B Ha4aIlbHOM COCTOSTHUM CUCTEMBI 3aIUIIIEHHOCTh OT 0001X (akTopoB paBHa (),
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KaKk ¥ o0mias 3alUIIeHHOCTh cUcTeMbl. [Ipeanosiokum, Mbl YCTAHOBWIIM 3alllUTHBIN
9KpaH, KOTOPBIA BIBOE CHIDKAET YacTOTy COOBITHSA «3aayBaHWE CBEYM», TO €CTh
COOTBETCTBYIOIIUN pUCK cTaHOBUTCS paBHbIM 0,16 py6/uac. OOuwmii puck OyaeT paBeH
1,16 py6/4ac, 3amuieHHoCTh OT 3aayBanus — 0,5, a oOmias 3amumnieHHocTs S = 0,75*0 +
0,25*0,5 = 0,125. OGpaTiM BHUMaHHE Ha TO, YTO 3ANTUIIICHHOCTH MPHU 3TOM CTAaHOBUTCS
Oe3pa3MepHOi BennunHOM. Jlanee, mpeanoyioxKuM, 4TO BMECTO dKpaHa Mbl YCTaHOBHIIU
CUCTEMY KOHAMIIMOHMPOBAHUSA BO3AyXa, KOTOpas cJiejajia HEBO3MOXXHBIM MOIAbEM
temriepatypsl 10 70 rpamycoB. Torma puck pacruiaBieHHs CTaHOBUTCS paBeH 0, oOrwii
puck — 0,33 py6/dac, 3alIMIIIEHHOCTb OT paciuiaBlieHus — 1, a o0mias 3alMIIeHHOCTh
S=0,75*1 + 0,25*0 = 0,75. IlomydeHHbIE pe3yJabTaThl, Ka3aJd0Ch ObI, COOTBETCTBYIOT
3MIpaBoMy CMbICTy. [IpoOmempl HaYHyTCS B TOT MOMEHT, KOTJa PHUCKH HaYHYT
YBEJIMYMBATHCS 0 CPAaBHEHHUIO C «ECTECTBEHHBIMHM» 3HaueHUsMU. [Ipeamonoxum, B
atMoc(epe yBeIuImiach TypOyJEHTHOCTb, M BEPOSATHOCTh 3alyBaHHUs CBEUU MTOBBICHIIACH
1o 0,66 ygac? (1 pas B monropa 4aca). 3alUIIEHHOCTh, B COOTBETCTBHU C HALIUM
aIrOpUTMOM, oOcTaHeTcs paBHOM (0, WM NOpUMET OTPULIATEIHHOE 3HAYCHUE
(B 3aBUCUMOCTH OT METOJMKHU BBhIUMCICHUS). OO pucK, oJlHaKo, Bo3pacteT 10 1,66
py6/dac (B oTcyTCTBUE MepomnpusTHii). boiee Toro, ecim KOHIUIIUOHED B MOMEUICHUU
OBLJT YCTaHOBJICH, 3aIIUIIEHHOCTh OyneT paBHa 0,75, a puck coctaBut 0,66. [Tokazarens
pucka Oyner B JBa pasa BbIIIE, YEM MPU MCXOTHOM 3HAYCHUHU TypOYJIEHTHOCTH, a Ha
noKasaTelie 3allUIIeHHOCTA 3TO HUKAaK HE OTpa3uTCsa: OH OyNeT MO-TIPEKHEMY BBICOK.
VYBUAEB Takoil ToOKa3aTeldb Ha MaHENIH, PYKOBOJAWUTENb OyAET CUUTaTh, YTO CHCTEMa

HaXOJMTCS B OTHOCUTEILHON O€30MMaCHOCTH, M HE HYXK/Ia€TCS B JaJbHEUIIICH 3aIuTe.

Curyanus Puck 3amuIEeHHOCTh
be3 meponpusituii (HU3Kas TypOyJIEHTHOCTb) 1,33 0
VYcraHoBIIeH 2KpaH 1,16 0,125

Y CcTaHOBIIEH KOHIULIMOHED

be3 mepomnpusituii (BeicoKasi TypOyJIEHTHOCTH ) 1,66 0

Y CcTaHOBIIEH KOHIULIMOHED
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B Ttabnune, kyga Mbl CBeNM pe3yJbTaThl HAIIETO 3KCIEPUMEHTA, I[BETaMU
BBIJICJICHBI pPa3HbIE CUTYallMU, XapaKTepU3YIOUIMECS Pa3IM4YHbIM YPOBHEM PHCKA, HO
OJIMHAKOBOM «3aIlIUIIICHHOCTHION.

Bonee Toro — mpu 3TOM IpPOUCXOIUT U ToTeps uHpopmanuu. B kiaccuueckoi
teopun uHbopmarmu (I'onaman u np.) KommuecTBo (He 00beM!) nHpOpMaIUK SBISETCS
MEpoil ycTpaHeHUs! HeomnpeieaeHHOCTH. [[puMeHUM 3TOT MPUHIUI K HAllleMy CIyyalo.
[TokazaTenb puCKa MOJHOCTHIO MH(GOPMATHUBEH — OH YCTPAaHSET HEONpPENeIEHHOCTh
OTHOCHUTEIBHO TOT0, KAKUMHU OYIyT CPEJIHIE MAaTepUATIbHbIC TOTEPH B €IUHUILY BPEMEHHU.
[TokazaTenb 3alMIIEHHOCTH, Ka3aJdoCh Obl, JOKEH YCTPAaHATh HEONPEIEICHHOCTD
OTHOCHUTEJIBHO TOTO, HACKOJIBKO CHCTEMa YCTOWUYMBA K BO3JIEHCTBUIO HEOIArONMPUITHBIX
dakTopoB. OgHAKO MBI BUIUM, YTO JJIsI ABYX PAa3HBIX CIy4yaeB — C HU3KOW M BBICOKOMU
TypOyJICHTHOCTBIO aTMocepbl — 3HAUYCHHE 3alIUIICHHOCTH OJHO H TO Ke.
CrnenoBaTelibHO, UMESI B CBOEM pACIOPSHKEHUM 3HAYEHHE 3TOr0 IOKa3aTelisd, Mbl HE
YCTpaHsSIeM HEOMPEAEIEHHOCTh OTHOCUTEIBHO CIIOCOOHOCTH CHUCTEMBI COMPOTUBIIATHCS
BHEIIHUM (DaKTOpamM — MPOCTO MOTOMY, UTO MOKAa3aTellb OMUCHIBACT TOJBKO 3alllUTHBIN
MOTEHIIUAJI CaMOM CHCTE€MbI, O€30THOCUTEIHLHO BHEIIHUX YCIIOBHM, KOTOpPHIE MOTYT
CIOXKHUThCA TaKUM O0Opa3oM, YTO HAIlM CPEACTBA 3alUThl OKAXYTCS aOCONIOTHO
Oecrnose3HbIMU.  3HAUMT, 3aKoyarolleecs BO BBEIEHHOM HaMH I[OKa3aTese
«3alUIIEHHOCThY» KOJIMYECTBO HH(OPMAIIUU MEHBIIIE, YEM B MOKA3aTEIE «PUCKY.

KakoBo e pemenne npoOiaeMbl? OHO COCTOMT B TOM, YTOOBI IIOHSTHE
3aIMIIEHHOCTH HE Tepsuio MNpsMoil cBA3u ¢ puckoM. [lpunas S=1/R, nomyuum

CJEAYIOIIUE PE3YIbTATHI:

Curyauus Puck | 3ammmeHHOCTH
bes meponpusiTuii (HU3Kas TypOyIEHTHOCTD) 1,33 0,75
Y cTaHOBJICH 3KpaH 1,16 0,86
Y cTaHOBIICH KOHIUITHIOHED 0,33 3
be3 mepomnpusituii (BeicoKasi TypOyJIEHTHOCTH ) 1,66 0,6
Y CcTaHOBIICH KOHIUITHOHED 0,66 15
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[Ipy TakoM BapuaHTe 3alIMIIEHHOCTbh HMMEET pa3MEepHOCTh — 4Yac/py0, u
(bu3HYECKUi CMBICT — OHA COOTBETCTBYET CPEIHEMY BPEMEHH, B TEUEHUE KOTOPOTO MbI
TepsieM 1 pyOJb CTOMMOCTH aKTHBOB BCIICJCTBUE HEOJATOMPUATHBIX COOBITHH.
O4eBUIHO, YTO YEM Jyullle 00BEKT 3alUIICH, TeM O0JIbIlIe BpeMEeHH OyJeT TpeOoBaThCA
Ha HAaKOIUIEHHE MOTEePb. DTHU PE3YJIbTAThl XOPOLIO COTJIACOBAHBI, HO, K COXXAJIECHHIO,
3HaYEHHE 3alUIICHHOCTH OKa3bIBA€TCA HE HOPMUPOBAHHBIM, U MPU PUCKE, CTPEMSIIIIEMCS
K HYJII0, CTPEMHUTCSI K OECKOHEYHOCTHM — YTO JelaeT €ro KpailHe HeyAOOHBIM s
UCTIOJIb30BaHUs B TAHENIAX HHINKATOPOB.

OnHako, ’TUM MPoOJIEMBI OLICHKH PUCKOB HE UCUepIIbIBaloTCs. BepHeMcs k camomy
HayaJly HAllleTo PacCykKJIeHUs. Mbl ONpeaenuiii pUCK Yepe3 BEPOSITHOCTh HACTYIUICHHS
COOBITHS, HECYIIEr0 HEraTUBHbIE MociencTBHUA. UTo Ke Aenarh B ciyyae, Korja 3Ta
BEPOSITHOCTh TMPUHIMIIAAILHO HE MOXET ObITh ormpezaeneHa? XpecToMaTHITHBIM
IIPUMEPOM SBIIIETCS CUTYAILMS C 3alIMIIEHHOCTHIO 30510TOro 3anaca CIIIA, xpansmerocs
B ®opt Hokce. 3a BCro UCTOPHIO HE MTPOU30LIIO HU OJTHOTO OTpabIeHUs TOr0 XpaHWIIUIIA,
U TIpU BCEU M3OMIPEHHOCTH BOOOPAKEHUSI aHAIUTUKOB HEBO3MOXKHO MPEJCTaBUTH ceOe
CKOJIbKO-HUOY/JIb JTOCTOBEPHYIO CHUTYallMI0, IPH KOTOPOH OHO MOIJIO0 Obl yAaThCs.
CrnenoBaTenbHO, PUCK OrpalbJeHHUs] 3TOrO0 OOBEKTa CTPEMHUTCS K HYJIIO, a €ro
3alMIIEHHOCTh — K OeCKOHEeYHOCTH. OJHAKO, 3TO COBCEM HE O3HAYAeT, YTO MOYKHO
0CJIa0UTh OXpaHy JaHHOTO OOBeKkTa. TakuMm 00pa3oM, B ITOM CiIy4ae CTAHOBHUTCS
OYEBHJIHBIM, YTO 3HAUCHUS TTOKA3aTeJIe HE MOTYT OBITh €IMHCTBEHHBIM OCHOBAHHUEM JIJIs
TMIPUHSATHUS YIIPABICHYECKUX PEIICHUH.

Hamn BBIBOJ COCTOWT B TOM, YTO KIIFOUEBBIE TTOKA3aTENM pUCKAa U 0€30MaCHOCTH
MOTYT OBITH MOJIE3HBIMH, HO TIPX 3TOM HEOOXOAMMO:

a) 4eTKO coOJIt0AaTh 1 00OCHOBBIBATh HATMYHE Y HUX (PU3UUECKOTO CMBICTA,

0) UCKITIOYATh MPOU3BOJILHOCTh METOIUKH BBIUYMCIICHUS TTOKa3aTeNeH,

B) HCKJIFOYATh UX HOPMHUPOBAHKE C TIOTEPEH CMBICIIA U pa3MEPHOCTH,

r) TIpU TPUHATHH YIPABICHUYCCKUX PENICHWH MPUHUMATh BO BHUMAHHE, YTO

CICACTBHCM JTHX peIHeHI/Iﬁ MOJKET OBITH U3MEHEHHE «IIpaBUJI UT'PBD>, KOTOPOC MOKCT
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TIOBJIEYh TIEPECTPOMKY B TOM YHCIIE CHCTEMBI TOKa3aTelled KaK TaKOBOW, MPaBWI HMX

OIIpCACIICHUA, @ HC TOJIBKO 3HAUYCHUI.

7.4. Bpemsi B ceMAaHTHUYECKHX MOJEJISIX

Ba)xHbIM BOITPOCOM, KOTOPBII MBI HE MOKEM OOOMTH B HAILIEM paccKase, sIBIsSETCs
OTPAKEHUE BPEMEHHM B CEMAHTHYECKUX MOJAENSIX. MCmoiap30BaHUE CEMaHTUYECKOU
MOJENH BCETla MOApa3yMeBaeT, KAK MUHUMYM, €€ 3BOJIIOLIUIO; TP 3TOM €CTECTBEHHBIM
TpeOOBAHKEM SIBIIICTCS BO3MOKHOCTH IPOCMOTPA COCTOSIHUS CUCTEMBI Ha JTF000 MOMEHT
BpPEMEHHU, WIH, TI0 KpailHEl Mepe, UCTOPUM U3MEHEHHUS ONPEIEIICHHBIX 0ObEKTOB.

Ecnu wmopenbs wucnonp3yercss B LEISIX HUMUTAIMU  KaKUX-TMOO TMPOIECCOB,
MPOUCXOJAIINX B PEATTbHOM MHPE — HYKEH MEXaHHW3M OTCUETa BPEMEHH, «4achbDy,
B COOTBETCTBHUU C XOJOM KOTOPBIX OyJET U3MEHSATHCSI COCTOSTHUE MOJICTIH.

Hakonen, ecnm B MoJeId TPOCTO OTPAXKAIOTCS KakKue-TMOO  COOBITHS,
COIIPOBOXKJIAOIIMECS HW3MEHEHHUEM COCTOSIHUSI €€ DIIEMEHTOB — HYXEH MEXaHU3M
yKa3aHUsI BpEMEHU KaX0Tr0 COOBITHUS.

OnHako HHUKAaKUX CHEHUANBHBIX TEXHUYECKUX CPEACTB [JIsi  OTpaKeHUs
BPEMEHHOTO KOMIIOHEHTAa CEMaHTUYECKUE TEXHOJIOTUH HE MPEIararoT, 38 UCKIIOUEHUEM
TOT0, UTO CBOMCTBA-JIUTEPaAIbl MOTYT UMETh THIl 3HAUCHUM «JaTay WM «JaTa U BpeMs».
OcraeTrcst KOMIIEHCUPOBATH 3TOT HEIOCTATOK 33 CUET METOAUKH MOACIIMPOBAHUS, KOTOpast
OyIeT oTpaxkaTh XOJ BPEMEHH M DBOJIOIUIO KOMIIOHEHTOB MOJICIIH.

John Sowa B xuure «Knowledge representation. Logical, philosophical and
computational foundations» BeigensieT ABa BHaa 00BEKTOB MO CIIOCO0Y CYIIIECTBOBAHUS
BO BpEMEHHU: Mpojoinkarommecs (continuant) m mpowmcxossamue (occurrent). Ilepbie
XapaKTepU3ylTCsl COXPAaHCHUEM HEKOW IIEJIOCTHOCTH, HE 3aBHUCSIIECH OT U3MEHEHUS
cocTaBa M CBOMCTB oOBekTa. Hampumep, ueiroBeK Ha MPOTHKEHUM CBOCH JKU3HU
OOMEHMBAETCSl BEIIECTBOM M DJHEPrUed C OKpY)KaIoIIeW cpenoil, M3MEHSIET CBOU
(bu3MYeCcKre U COIMATIbHBIE XapaKTEPUCTUKH, HO OCTACTCSI TEM K€ CaMbIM CYIIECTBOM.

K «npoucxoasimum» 00bEKTaM MOXKHO OTHECTH COOBITHS, cocTosHMs. Kak mpaBuiio,
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y HUX UMEETCs HEeKas JOTHMKAa Pa3BUTHs, KOTOPYIO MOKHO OMHcCaTh MpU MoMouu (as,
HA3bIBAEMBIX TAKXKE «BPEMEHHBIMU YacTsIMM». TakuM o0pa3oM, eciau cam Mo cebe
YEJIOBEK SIBISICTCS «IIPOIOJDKAIOIIUMCS OOBEKTOM, €0 KU3Hb MOXKHO TPEICTABUTH B
BU/JIC COBOKYTHOCTH «ITPOUCXOSIINX» 00BEKTOB, BbIICICHUE KOTOPHIX 3aBUCHUT OT LEIH
MOICITUPOBAHMUSI.

Texnauyeckyro peanuzamuio paboTel ¢ BpeMeHHBIMH YacTssmu B OWL nipeiaraer,
B yacTHOCTH, cTaHaapT 1SO 15926. CyTs moaxoma cOCTOUT B pa3jielieHUH 00OBEKTOB Ha
«BpeMenHOe 11enoe» (Temporal Whole) u «Bpemennsie yactm» (Temporal Parts). Kaxmas
4acTh — 93TO (a3a CyIIECTBOBaHUS OOBEKTA, XapaKTEpU3YIOIIAsCS HayalbHBIM H
KOHEYHBIM MOMEHTOM €€ aKTyaTbHOCTH. BpemMeHHOe 11e710€ XapaKTepru3yeT Ty CYIIHOCTb,
KOTOpasi COOTBETCTBYET 0OBEKTY Ha BCEM MPOTHKECHUH €T0 KU3HECHHOTO ITUKIIA. ECIi MBI
IpeICTaBUM, BEpHYBIIUCH K puc. 11, uTo cobaka oTKycusia 4eIoBeKy najiell, TO B MOJIeTTH
TO OyJEeT OTPaKEHO TaK: BPEMEHHOE I1ejoe (4eloBeK, 00beKT Al) Oyner UMeTh JBe
BpEMEHHBIX YacTu — Al1l, B cocTaB KOTOpoi BXOAUT nanen, u Al2, B coctaBe KOTOpOn
najbiia yke HeT. COOTBETCTBEHHO, CBOMCTBA OOBEKTa KaK IIEJIOTO IPHUITHCHIBAIOTCS
BPEMEHHOMY IICJIOMy, a T€ CBOWCTBA, KOTOpPhIE MOTYT M3MEHSITHCS, BKIIIOUAS
KOMITOHEHTHBIM COCTaB 00BEKTa — BPEMEHHBIM dYacTsM. Ha mpakTuke, OUYEBHJIHO,
U3MCHATHCS MOTYT MPaKTUYECKH JIFOOBIE CBOMCTBA 00BEKTa, UYTO BEACT K IMEpErpy3Ke
BPEMEHHBIX YacTell CBOWCTBaMH; HEOOXOJUMOCTh CO3/1aBaTh HOBYIO BPEMEHHYIO 4acTh
IpU KaXJIOM CYIIECTBEHHOM COOBITHHM BEAET K HEKOHTPOJIUPYEMOMY POCTY OObema
MOJIENTN. DTO CHIKAET €€ MPAKTHIECKYIO IIEHHOCTh, TOCKOIBKY YEJIOBEKY KpPaitHE CII0KHO
pazo0parbcsi B TaKOHW MOJENIH, a MPOrPaMMHBIM aJTOPUTMaM — BBITIOJIHATh HA HHUX
BBIYHCIICHUS. TakuM 00pa3oM, METO0JIOTHUECKH MTPaBUIIbLHAS MIEsI OKa3bIBACTCS TPY/IHO
IIPUMEHUMON Ha MPAKTHUKE.

Kax xe oTpaxaTs Bpemsi B MOJEJISX, YTOOBI 3TO HE MPUBOIUIIO K UX YPE3IMEPHOMY
ycnoxHeHuto? Ha Ham B3rIsi1, peleHueM SBIISETCS CO3aHMe KITacca «COOBITHEY, YWICHBI
KOTOPOTO HMMEIOT 0053aTEIbHOE CBOMCTBO — MOMEHT WM TEPHOJI BPEMEHH, KOrja
COOBITHE MPOU3OILIO. 37ECh M MPUTOIUTCS BO3ZMOXKHOCTh CO3/1aBaTh CBOMCTBA C THUIIOM
3HAYCHMS «J1aTa ¥ BpeMs». [1oakmaccel 3TOro Kiiacca JOKHBI OMPEACIATh KOHKPETHBIC
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BUJIbI COOBITUI (KOHEUHO, HEPAPXUU TUIIOB COOBITUN MOKHO OPraHU30BaTh KaK YrOJHO.
[Tocne Toro, kak cOOBITHE MPOU3OIILIO, B MOJIETH JOJIKEH MOSBIIATHCS COOTBETCTBYIOIIHIMA
00BEKT — TakuM oOpa3oM OyneT (GOpMHpPOBATHCS <GKypHal W3MEHEHUH» MOJEINH.
CoObITHE MOXET UMETh CCBHUIKM Ha T€ OOBEKTBHI, COCTOSHHE KOTOPBIX M3MEHWIOCH B
pe3yibTaTe HEro, U ONMHUCAHHUE ATUX W3MeHEeHUH. CaMu ke 00BEKTHI OyIyT HEMEIJIEHHO
MEHSATh CBOE COCTOSIHME, U, TAKUM 00pa3oM, BCETJa COOTBETCTBOBATH «AKTYaJbHOMY»
IPEICTaBICHUIO MOJCIIH.

Ilpr TakoM OpraHM3alUM OTPAXKEHHUS BPEMEHM Mbl DPEAIM3YEM AHAJIOr €ro
BOCIIPUATUS B pEAJTbHOCTH: B KaXIbli MOMEHT BPEMEHHM CHCTEMa HMEET OJHO,
OTIpe/ICNIEHHOE COCTOSIHME (MBI HE MOKEM BEPHYTh IPOILIOTOIHUN cHET» ). OTHAKO MBI
NOMHUM O TOM, Kakoil Obula cucTeMa paHbllle — HaOOp HalMX OOBEKTOB Kiacca
«coObITHE» 00pa3yeT TaKue «BOCIIOMUHAHUS, KOTOPbIE MOKHO ITPOMAThIBATh B JIFOOYIO
CTOpPOHY.

BaxxHo, 4TO AJi1 CEMaHTMUYECKUX BBIYUCIEHUH M BBIBOJOB HCIOJIB3YETCSs, Kak
MIPAaBUJIO, IMEHHO TEKYIIee COCTOSHHUE CHUCTEMBI — a €ro Mbl HUYYTh HE YCIOKHUIN
BBEJICHUEM <CKypHaJa COOBITHIN». B TO e Bpemsi, 3TOT «KypHaD» JaeT HaM BO3MOKHOCTb
o0paTUTbCs K UCTOPUH, U y3HATh, KaK HBOJIOLUOHUPOBAIO COCTOSIHUE TOTO UM MHOTO
00BEKTA.

O6a nonxona — 1 paboTa ¢ BpEMEHHBIMU YaCTSMHU, U 3aITUCH <«OKypHaJIa COOBITHINY
— UMEIOT MpaBo Ha cyuiecTBoBaHMe. Kakaplii U3 HUX MMEET CBOM IMPEUMYLIECTBAa U
HEJIOCTATKH, OMUPAsCh Ha KOTOpbIE, MOXHO BbIOpaTh Hanbosee MOAXOASIINI coco0 B

KaXI0M KOHKPCTHOM ClIy4dac.

7.5. Cnoco0bl rpynnupoOBKH B OHTOJIOTHYECKOM MO/IeJTHPOBAHNH

Kak mbl Buzenu, B apceHane CpPeACTB CEMAHTHUYECKUX TEXHOJOTHM OCHOBHBIM
CIoCco0OM TPYIIIUPOBKU CYIIHOCTEH SBIISETCS CO3/IaHWE KJIACCOB M BKIIOUEHUE B HUX
WHIUBUTYJIbHBIX 00heKTOB. CyIECTBYIOT U PYTUE CIIOCOOBI, OCHOBHBIM U3 KOTOPBIX
SBJISIETCS BBIpAXXEHUE TPUHAJJICKHOCTH HWHIAUBUIYATLHOTO OOBEKTa K KaKOW-TH0O0
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rpynmne MmyTeM MpeiCcTaBiIeHUs] TPYIIbI B BUAE IPYroro MHAUBUIYAIBHOTO OOBEKTa, U

CO3JaHunsA CBA3HW MCKIAY HUMU IIPU ITOMOIIH 3HAYCHUA anI/I6YTa OOHOI'O H3 00BEKTOB.

Jlnist Toro, 4toObl pa3o0paThesi, Kakoil crocod B KakoM Cllydae ClieAyeT MCIIOJIb30BaTh,

HY>KHO CHa4dalJla paCCMOTPCTh IPUHIOUIIBI I'PYIIIIMPOBKH 00BEKTOB B KOHICIITYaJIbHOM

MOJIETMPOBaHUH.

John Sowa B mnporuTHpoBaHHON BbIIE PadOTE BBHIACISCT YETHIPE CIOCO0A

I'PYIIINPOBKHU CY[HHOCTCﬁ B KOHHGHTyaJII)HOI?I MOACIN, COOTBCTCTBYIOIIUC pPA3HbIM

ClIy4dasaM MPaKTUICCKOro NpUMCHCHUA U PA3JIMYHBIM JIOTHYCCKUM TCOPHUSM. K&)KI[BIIZ nu3

ATUX CIIOCOOOB MOKET OBITH OMpENEICHHBIM 00pa3zoMm oTpakeH cpeacrBamu OWL.

[lepeunciuM 3TH CcHOCOOBI M COOTBETCTBYIOIIME MM CHOCOOBI (popmanu3auuu B

OHTOJIOTHAX:

Cnocod
rPyNInupoBKHU B
KOHLENTYAJIbHOM

MOJa€/IN

CyTb cnocoda

BapuaHnTtsl

orpaxenusi B OWL

Komnekun

Komnekius — cocraBHON 00BEKT,
BKJIFOUAIOIIUI PAa3HOPO/IHbIE,

HE 0053aTEIIbHO UCUYHUCIIICMBIC,

HE 00513aTeIbHO YETKO pa3zelisieMble
yactu. [Ipumep: KypHHBIN CyII €
KJIeIKaMHU. JIoruueckast oneparusi:

00BEKT SABJIIETCI YaCThIO KOJIJICKIINH.

Co3zannue KOJUICKITUHA
KaK caMOCTOSITEJILHOTO
00bEKTa, yKa3aHue ero
CBSI3H C KaXKIOH
YaCThIO MPU TTOMOIITH

aTpuOyTOB.

MHuoxecTBa

MHO0k€CTBO — COBOKYITHOCTb

OJHOPOIHBIX, HCUHUCIIICMBIX 00BEKTOB.

[Tpumep: cobaku. Oneparuu: 00bEKT
SIBJIICTCS YJICHOM MHOKECTBA,

MHOXECTBO HUMCCT ITIOAMHOXKCCTBO.

Knaccel u moakiaccsl,
MPUHAIICKHOCTD

00BEKTOB K KJIaCCaM.
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Tuns Tun — npou3BosbHas Tpynmna o0bEKToOB, | Bo3MoxkHO
KOTOPYIO aHAJTUTUK CYEN HYKHBIM UCII0JIb30BAaHUE KaK
BBIJICTIUTH 10 KaKOMY-JINOO OCHOBAHHUIO. | KJIACCOB, TaK U CBS3b
[Ipumep: onacHbie OOBEKTHI. IIpU MIOMOIIH aTpudyTa
Onepanun: 0OObEKT UMEET THII, TUII C 00BEKTOM,
MMEET MOJITHII. OTUCHIBAIOIIUM THIL.
Kareropuu Tunel, UCMONB3yEMBIE C LETBIO Bo3moxHo
knaccudukanuu. [Ipumep: 0ObeKT UCIIOJIb30BaHUE KaK
| xaTeropuu onmacHoctu. Oneparuu: NPUHAJIEKHOCTH K
O0OBEKT OTHOCHUTCSI K KaTerOpHUH, KJlaccam, TaK u
KaTeropus UMEET MOIKaTErOPHUIO. aTpuOyTOB-CCHIJIOK Ha
KAaTETOpHIO.

3aMeTuM, YTO pa3HHIA MEKIY TUMAMU U KaTETOPUAMHU OKA3bIBAETCA JIOCTATOYHO
YCIIOBHOM, M OTPAXKAET CKOPEE HAIMYUE PA3HBIX MAaTEMATUYECKUX TEOPUM B OCHOBAHUU,
HEXKEJIM CMBICIOBOE PA3IUYHE.

Tunel MOryT OBITH aOCTPaKTHBIMH, TO €CTh MPUHUHUIUAILHO HE HMMETh
OTHOCSIIUXCS K HUM WHIUBUIYAIbHBIX O0OBEKTOB (TIpUMeEp: eauHOpor). XOoTa B JTI000M
CJydae MoJIe3HO MOMHHTh, YTO Mbl OOBEAUHSEM B TPYIIILI HE CaMU OOBEKTHI PEabHOTO
MHUpa, a X 00pa3bl B MOJIENIM — TaKUM 00pa3oM, B KaKOM-TO CMBICJIE BCE COJIEpKAHUE
BBIJICTISIEMBIX B MOJIEIU TPYyNN sIBIsieTcsl aOCcTpakTHBIM. I[lycThle MHOXECTBA TakKke
BO3MOYKHBI, HO UX MParMaTuKa B OHTOJOTMYECKUX MOJEISAX MEHEE OUEBUIHA.

[TockonpKy THII TOIpa3yMeBaAET HEKYIO UJIEH0, JISKAILYIO0 B OCHOBE €TI0 BBIIACICHUS,
KQKJIBIW THII XapAKTEPU3YETCA UHMEHCUOHANOM A IKCMEHCUOHALIOM, O KOTOPBIX MBI YK€
yIOMHHAJIUA B Havasie rnocobus. MHTeHCHOHAN — 3TO «ues», 00eCIeynBaroIas CMbICT
BBIJICJICHUS TUIA, KOTOPYIO 3aJI0KHWII B €r0 OMNpPE/ICNICHHE AaHAIUTUK. DKCTEHCUOHAT —
HAa0Op OOBEKTOB, COOTBETCTBYIOIIUX JaHHOMY THUIy. DKCTCHCHOHAJ Pa3HbIX THUIIOB
MOJKET COBIIQJIaTh. HANPUMEP, THUIIBI IIEPCOHBI, UMEIIIUE AEHUCTBYIOIIUN TPYIOBOMN

noroBop ¢ OO0 «Anbbhan» 1«01, padoTaromue B opuce KoMIaHuu « Aib(an» MOTYT
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COBMACTh N0 HAOOpPY COOTBETCTBYIOIIMX OOBEKTOB, XOTS yCIIOBUE BBIACICHUS TPYIIIHI
(MHTEHCHOHAI) 3/1eCh PA3JIMYHO.
C mnpakTUYeCKOW TOYKH 3pPEHHUS, MOXKHO BBIJICIUTH JIBE OCHOBHBIX LEJIH
IPYNIAPOBKUA OOBEKTOB B OHTOJIOTHU:
|. CooOmenne (aktoB 00 0OmUX KadecTBaX, XapaKTEPUCTHKaX OOBEKTOB
(HO HE 00s3aTEIBLHO — O 3HAYCHUSAX XaPAKTEPUCTHUK);
Il. Onucanue xapakTepuUCTUK IPYMIbl 00BEKTOB, KaK LEJIOro (XapakTepuCTHUKU
IPYIIIBI 3aBUCST OT €€ COCTaBa).

CpaBHUM 3TH 1LIeJIM B TabOJIHUIIE.

CooOuienue ¢pakroB 00 Onucanue XapaKTepUCTUK
00IUX KavyecTBax rpynibl 00beKTOB, KaK
00bEKTOB 1eJ1010
Cnoco6 nonyuyenus | [lomyyath BEIBOABI O Jlenatb BBIBOJIBI O LEIOM
BBIBOJIOB CBOMCTBAax Ka)7Ioro UCXOJIS U3 3HAHUS O €T0

DJIEMEHTA UCXOIS U3 CBOMCTB | HaCTIX

TpyTIITBI

OIHOPOIHOCTH OOBEKTHI SIBISIIOTCS OOBEKTHI MOTYT OBITH

TPYIIIBI OJTHOPOJTHBIMH B KAKOM-TO Pa3HOPOTHBIMHU
OTHOIICHUU

BosmoxxHoCTh OOBIYHO MPUCYTCTBYET, TaK | MOXKET OTCYTCTBOBATH:

yKa3aTh Bce 00BEKThI | KaK HAM MHTEPECHBI IMEHHO | JIOCTATOYHO 3HATH MU
TPYIIIIBI KOHKPETHBIC 00BEKTHI 3JIEMEHTOB, KOTOPBIC
BKJIFOUEHBI B TPYIIIY, HO HE
00s13aTEIbHO 3HATH KAXKIBIN
AJIEMEHT (IIpUMeEp: JIEC COCTOUT

13 JICPEBHEB)
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CMmbIc Tpynbl ['pynna — 001mHOCTh ['pynna — caMocTOSTENbHBIN
00BEKTOB 00BEKT, B3aUMO/ICUCTBYIOIIHIA

C APYIrMMH 4aCTAMH MOACIIN

Hcxoass u3 3TOro, B OHTOJOTHYECKOW MOJENH IEIeCO00pa3sHO MPUMEHSThH
CJIETYIOIINE CIIOCOOBI BBRIPAXKEHHS TPYIII OOBEKTOB.

JIist  BbIpaXeHHsS] TPYNIHUPOBKH OJHOPOJHBIX OOBEKTOB — MPUHAJICKHOCTD
K Kiaccy. Hanmpumep, K Kimaccy «ToBap» OTHOCATCS BCE TOBAphl, pacCMaTpUBacMbIe B
Hameil mozenu. Mbl 3HaeM, 4YTO C TOBapaMU MOXKHO BBIMIOJHITH OIpPEIeTICHHBIC
orepanyy, OHM HMMEIOT HEKOTOpbIE XapaKTEpUCTUKU, U Ojarogaps 3TOMY MOXKEM
IUTAHUPOBATh MIPAKTHUECKYIO JEATEIbHOCTh — 3aKYIKY, XpaHEHHE, IEPEBO3KY, MPOAAKY
TOBapOB.

Jlis  BBIp@XKEHHS €OUHOTO OOBEKTa, COCTOSIIEr0 W3 JAPYTUX OOBEKTOB —
WHINBHUIYAIbHBIN 00beKkT. Hampumep, nec cOCTOMT M3 JEpeBbEB, HO MBI HE 3HAEM
Ka)KI0T0 JIEpeBa B OT/IEIbHOCTH; TEM HE MEHEE, Mbl 3HAEM OOIIHME CBOWCTBA IEPEBBEB (KaK
3TOr0 KOHKPETHOTO Jieca, TaKk U BOOOIIE), U 3TO JAaeT HaM BO3MOXHOCThH ITUTAHUPOBATb,
HampuMep, BBIPYOKYy U mepepaboTky jeca. «JlepeBo» B 3TOM cllydae MOXET CTaTh
KJIACCOM OOBEKTOB, a KOHKpPETHBbIE IOpPOJABI JEPEBbEB — «COCHa», «Oepe3a» —
WHANBUIYAIbHBIMH ~ OOBEKTaMH, OOJaJalOIMMU  OINpPENEJICHHBIMH  CBOWCTBAMHU.
NunuBuayanbHbI 00BEKT «Jiec» (TouHee, Hanmpumep, «kBaptai Nel23») Oyner cBsizaH ¢
TUMH 00BEKTaMU HEKOTOPHIMHU OTHOIICHUsIMH. OTHOLIEHHS caMU 10 ce0e MOTYT OBITh
UHIMBHUIYyaJIbHBIMU OOBbeKTaMu Kiacca «CocTaB», U HECTH MH(POPMAIMIO HE MPOCTO O
TOM, YTO JIEC COCTOUT U3 COCEH, HO M O TOM, KaKOB ITPOLIEHTHBIN COCTaB COCEH B HEM.

3ameTuMm, 4TO 00a MOX0/1a MOTYT ObITh CKOMOMHUPOBAHBI.

Her npuHIMNManbHOro OTIMYMS MEXIY CUTyalueHd, KOrja Leloe COCTOUT M3
OJIHOPO/IHBIX YaCTeH, M He OTHOPOAHBIX. Hampumep, Ha KAaKOM-TO YPOBHE YTIPOIIEHUS MBI
MOKEM YTBEpXkAaTh, YTO «OOIECTBO COCTOMT W3 Jtonaei». Jletranuzupys Moaenb, Mbl
00HapyX 1M, 4TO OOIIECTBO COCTOUT €IIe U U3 IK3EMIUIIPOB COLIMATBHBIX HHCTUTYTOB —

ceMel, MECTHBIX OOIIMH, TPYAOBBIX KOJUIEKTUBOB U Jip. Ha nepBoM ypoBHE JeTanu3anuu
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MBI OyZIeM TBITaTbCA OOBSICHUTHh KaKHE-TO MPOILECCHl WM XapaKTEPUCTUKH OOIIEeCTBa,
OMUpPAsICh Ha 3HAHUS O TOM, KAKOBBI JIIOAM, €T0 COCTaBIISAIONIUE; HA BTOPOM YpOBHE —
MOJIKJIFOYUM K 3TOMY OOBSICHEHHUIO M XapaKTEPUCTUKA HHCTUTYTOB. ABTOMOOMIIb — IIEJI0€,
COCTOSIIIIEE W3 PA3HOPOAHBIX JIeTalel, W TIOBEJCHUE AaBTOMOOWJIS MOXKET OBITh
CMOJICJIMPOBAHO UCXOMAS U3 3HAHMN 00 ITHUX JETalsIX, M MpaBUIIaX UX B3aUMOJEHUCTBUS.
Jlec — menoe, cocrosmiee W3 OJHOPOIHBIX AJIEMEHTOB, M MBI TOYHO TaKXE MOXKEM
YTBEPXKAATh YTO-TO O JIECe, MMEsI HEKOTOPYIo HH(popmarnwmio o nepeBbsix. U To, u npyroe
— cucmembl, 1 HET PUHITUMHATILHON Pa3HULIBI, OTHOPOIHBI JIU UX SJIEMEHTHI.

[lepeiimeM Kk BOIIPOCY O TOM, KaKk UMEHHO CJIeIyeT BhIpakaTh OTHOIIICHHE 00bEKTa
K rpymnme. [lonatHo, 4to ecnu rpymnmna ¢gopmMann3oBaHa B MOJENIN KakK KIAcc, TO 0OBEKT
JOJDKEH CTaTh YWICHOM 3TOro Kiacca (ucmoibdyercs npeaukat rdf:type), a ecaum rpynma
SIBJISIETCS CAMOCTOSITEIbHBIM OOBEKTOM — TO OOBEKT CBS3BIBAETCS C HUM 3HAYCHHEM
HEKOTOPOIo aTpuOyTa-CBsI3U, KOTOPbI HEOOXOAMMO ONPEAEIUTD (HAIPUMED, «SIBIIAECTCS
yacTteio»). Cpa3y 3aMeTHM, YTO MHCIIOJIb30BAHME MAIIUHBI JIOTUYECKOTO BBIBOJA
TI03BOJIIET aBTOMATHUECKH CO3/1aBaTh KJIACCHl HA OCHOBAaHUH HAIMYUS CBsI3eH (Hampumep,
ABTOMAaTUYECKH BBIICTUTh KJIACC «JI€TAIM aBTOMOOWJIS» HAa OCHOBAaHHH TOTO, YTO
HEKOTOpasi IeTallb CBSI3aHa C HEKOTOPHIM aBTOMOOMIIEM CBSI3BIO «SIBJISIETCSI YACTHIOR).

BrImie MBI TOBOPUIIM O TOM, YTO KJIACC CIAEAYET BBIACTATH TOJNBKO B TE€X CIyYasX,
KOIJla Mbl HaMEpEeHbl JeJlaTh BBIBOJBI O CBOMCTBaxX BXOJSIIMX B HEro OOBEKTOB Ha

OCHOBAHHWH ITPUHAIJICKHOCTH K KJIACCY. [TosscHuMm 31O Ha IMpuMcEpe.

OnacHble 06beKTbl Knacc Kateropuu onacHbix 06beKTos
Y\B\» & Hawero
Ob6veKTbi | KaTeropum , o@oe obbekTa
OnacHoOCTU e , _Kareropwms |
» 2 OnacHoCTH |
\A’b ”e‘k‘
06
Knaccudpukayma Tunuaauus
O6o3HaueHua: Rises il 3HayeHue
S R aTpubyTta

Puc. 58. Knaccuduxkarus n arpuOyTupoBaHue
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[Ipeanonoxkum, y HAC HWMEETCS 3ajJada BBIPA3UTh OTHOIICHHWE OOBEKTA «HAII
00BeKT» K rpynme «| kareropusi omacHOCTH». B 3TOM ciydae TpyaHO MPUMEHUTH HaIll
NPEeAbIAYIIUNA KPUTEPH, TaK KaKk CIIOCOO MCIOJIb30BAaHUSI HE CIIEyET OJHO3HAYHO W3
KOHTEKCTa 3aJauyd: C OJHOM CTOPOHBI, CKOpEe BCEro, Mbl OyJeM CTPOUTh HEKHE
periamMeHTbl 00paboTKH COOBITHH, ONMUpasch Ha TOT (PakKT, 4TO OOBEKT OTHOCHUTCS K
| kaTeropuu OonacHOCTH, TO €CTh Oy/IeM JIeJIaTh BBIBOJIbI O KOHKPETHOM OOBEKTE HUCXO/IS
U3 3HaHUU O KJIacce; C JIPYrod CTOPOHBI, BIIOJIHE MOXKET OKa3aThCs, YTO COBOKYMHOCTh
00BEKTOB | KaTeropuu ONaCHOCTH BBICTYIIAET CAMOCTOSATEIBLHBIM 00BEKTOM — HAIPUMED,
B KayecTBe crocoba TPYNIUPOBKH B OTYETE, WM OOBEKTa, O KOTOPOM JAENAoTCs
YTBEP)KJICHUSI B HOPMATHBHOW JOKyMEHTAauu. [IpW OTCYTCTBHM JTOTOJHUTEIHLHOM
uH(pOopMaIuu, MepBbIi crocod (KiraccupuKaims) KaKeTcsl MPeanouYTUTEIbHBIM, OJHAKO
KOHTEKCT 3aJ1a4i MOXKET J1aBaTh MPEIMOCHUIKH K UCTIOIB30BaHUIO BTOPOTO CIIOCO0a.

B takux ciydasx Mbl IpejiaraéM MCIoIb30BaTh MPOCTOM TEXHUYECKUM KpUTEPUI
JUTST BBIOOpA TMOJIXOJIAIIETO BapraHTa. Ha yeBol 4acTh KapTUHKH TTOKa3aHa CUTYaIlus,
Korma «l KaTeropust omacHOCTW» SIBJISETCS TOAKIaccoM Kiacca «OmacHble 00BEKTHD.
DTOT crnoco0 BBIPAKEHHS CBSI3M Mbl Ha30BeM kiaaccugukayueti. Ha mpaBoil yactu
KapTUHKH n300pakeHa cHTyanus, korma «l KaTeropus OmacHOCTH» — SIBJISETCS
WHIUBUIyaIbHBIM 00beKTOM Kiacca «Karteropum omacHbIX OOBEKTOB», a CBS3H
BBIPAKAETCS 3HAUCHHEM CBOMCTBA «KATETOPHS OMIACHOCTH» O0BEKTA «HAII OOBEKT.

[lenecooOpa3HOCTh MCHONB30BAaHUSI TIEPBOTO BapHaHTa C TEXHUYECKOW TOYKHU
3peHust IoKazyema B cilydae, eciu:

- OT TOTO, YTO OOBEKT MPHUHAICKUT K JAHHOMY KJIacCy, 3aBHCHT COCTaB €ro
aTpuOyTOB;

- ©CTb MPUYHUHA CJeaTh pacCMaTPUBAEMYIO KATETOPHIO KMEHHO KJIacCOM, HeE
CBsI3aHHAS C JTAHHBIM 00OBEKTOM (aTpHOYTHI TOKHBI IMOSBUTHCS Y KAKUX-TO

JIPYTHUX 00BEKTOB, KOTOPBIE OYIyT €10 KIIaCCU(DUITMPOBAHBI);
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- paccMaTpuBaeMble KaTErOpUHM OOpa3ylT HUEpapXWio, W  BO3MOXKHA
TanbHEHIIass AeTalu3amus JaHHOW Kareropuw (Hampumep, | KaTeropuio
OTIACHOCTH MOYKHO Pa3IeIUTh Ha TIOJKATETOPHH).

B ocranpHBIX ciywasx cienyeT BbuIOMpaTh BTOpod BapuaHT. OH uMeer
HEOCTIOPUMBIE TIPEUMYIIIECTBA B Ciydae, €ClIM y KaTeropud HMEIOTCS COOCTBEHHBIC
atpuOyThl (kacc B OWL numieH cOOCTBEHHBIX 3HA4Y€HHM aTpuOyTOB, U 3TO OYEHb
Hey100HO0). Kpome Toro, BIosiHe BEpPOSATHO, YTO B BapUaHTE ¢ aTpuOyTHpOBaHUEM OyaeT

y100HEe CTPOUTH BBIOOPKH, (DUIIBTPHI U T.1I.

7.6. IlpumMeHeHUS] OHTOJOTUYECKUX Mo/eJIei

Mp1 paccMOTpenu OCHOBHBIE KOHIICMIIMM OHTOJIOTHUYECKOTO MOJEIUPOBAHUS, U
paccMOTpeNii HEKOTOphIE U3 ero npuMeHeHui. llpuBenem Teneph MONHBIA MEpEeYEHb
CIOoCOO0B HCIIONIB30BAHUS OHTOJOTHUECKUX MOJENEH W KJIacChl 3ajad, JIJs pelieHus
KOTOPBIX 3TU CITOCOOBI MPUTOJIHBI.

Mpl yxe YNOMUHAIA UMUmMayuorHHoe mooenuposéanue. ETo CyThb COCTOUT B
CIICYIONMIEM: MOJIeJh BOCIPOM3BOAWT B CYIIECTBEHHBIX OTHOIICHUSX KaKOW-THOO0
dbparMeHT peasbHOCTH. MBI MMEEeM BO3MOKHOCThH 3allyCTHTh IPOIIECC BBITIOJHEHUS
MOJIeTIN, B XOJ€ KOTOPOTO €€ DJEMEHTHl B3aMMOJCHCTBYIOT MEXIY COOOW TaKUM >Ke
00pa3oM, KaKk X MPOTOTHUIIBI B peaTbHOM MUDE.

['maBHBIM TpebOBaHHEM K WMHTAIIMOHHON MOJENN SIBISAETCS BO3MOXXHOCTD
mpancaayuu pe3yabTatoB. [Ipy mOCTpoeHUN MOIETH MbI HESIBHO ONPESIHIIN MPaBUiIa,
10 KOTOPBIM OOBEKTHI PEAIbHOTO MHUpa OTOOPaKarOTCs HAa 00BEKTHI Mojenu. Eciu Ml
BBITIOJIHUM B PEaTbHOM MHUPE W B MOJIEIU OAWH W TOT e MPOIecC, paccMaTpuBaeMast
CHUCTEMa OKa)XETCSl B OMPECICHHOM KOHEYHOM COCTOSHWHU. TpaHCHAIUsS pe3yIbTaToB
OyzneT obecrieueHa B TOM CiIy4ae, eClii 0TOOpaKeHUE KOHEUHOTO COCTOSIHUS CUCTEMBI B
peaTbHOM MHpE Ha MOJEIb MO0 YCTAaHOBJICHHBIM HaMHM W3HAYAJIBHO TpaBHIIaM, TacT B
TOYHOCTH TO K€ COCTOSIHME MOJIENHM, B KOTOpPOE OHAa TNpHIIa cama B pe3yJbTaTe

CUMYJIALIUUA.
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Ecnau BbIpasuthecsi mpole, YCIOBUE TPAHCIALMH OOECHEYMBAET MPAKTUYECKYIO
NPUTOTHOCTh MOJIENIU JUIsl TIPOTHO3WPOBAHUSA TOTO, Kak OyAeT MPOXOIUTh MPOIECC B
peanbHOM Mupe. [loHsATHO, uTO Nt00ast MOAENb 00ECTIeYUBACT TPAHCISIUIO PE3YILTATOB
TOJIBKO TIpU COOJIIOJICHUU OMPENICICHHBIX YCIOBUN (Hampumep, MOJeb, KOTOPYIO MBI
cTpowiu 1o puc. 11, He y4uThIBaeT BO3MOKHOCTH BMEIIATENbCTBA B CIIEHY KOTO-TH00
emie). DTH YCIOBUS JOJKHBI ObITh TAaKMMH, YTOOBI BEPOSITHOCTh MX HAPYIICHUS MpPU
IPOTEKAaHUU IIpollecca B PEaJbHOM MHUPE SBISJIACH JOIYCTUMOM C TOYKH 3pECHUS
MPaKTUIECKUX 3a7a4 MOJACIUPOBAHHUS.

NmuraninoHHOE MOAETMPOBAHUE IPUTOIHO IS
peueHusA IMMUPOKOro Kpyra 3ajaad, CBSI3aHHBIX C
MOJCTUPOBAHUEM  JIIOOBIX  CJIOXKHBIX  CHCTEM:
COLIMATIBHBIX, AKOHOMUYECKUX, OHOJIOTMYECKUX, MOMOLN UMNUTALIMOHHOIO

TEXHHYECKHX, (usnueckux. [IpuHMMas pelieHue o MOAGNIMPOBAHNS (DU3NIecKyio

. 3afa4y MHOruMX Ten -
peaim3anui UMUTALMOHHOU MOJEIM IMPU HOMOILIU
Hanpumep, NpeackasaTb

CCMAaHTHYCCKUX TeXHOHOFHﬁ, HeO6XOI[I/IMO

TPAEKTOPUIO ABUXEHUSA
IMPOBCPHUTH, SHAYHUMBEI JIM UX ITPCUMYIICCTBA B JAHHOM acteponaa B ConiHeYHOM
ciaydae. cncrteMe? Hackosbko

BTOpPEIM  NpPMMEHEHHEM  CEMAHTHYECKHX PalnoHanbHo nenosbsoBate

. MMEHHO 3Ty TEeXHOI0rnto?

MOJICNICH SBISICTCS N000EPIHCKA NPUHSAMUSL PeuleHUlL,

CO3JJaHHE DKCIEPTHBIX CUCTEM. B caMom perme, mbl

MOYEM 3aIrcaTh B BUJE JOTUUECKUX YTBEPKACHUHN MpaBuiia MOBEeHUs] OObEKTOB, U HA
3TOM OCHOBAHUWHU IPEJICKA3BIBATH BO3MOKHBIC TTOCICACTBUSA TE€X WM MHBIX PEIICHUN U
nevicteuil. Ilpenmonoxxkum, MblI cO3l1aeM MOJENb, MNpEIHAa3HAYEHHYIO JJIsi BbIOOpa
MEIMIMHCKUX HCCIICAOBAaHUM, KOTOPBIE CIIENYEeT HA3HAYUTh NAaUMEHTy. B Hell moryt
COJIEpKAThCSl TAKUE YTBEPXKICHUS: «ECIM mamueHT kalyeTrcss Ha CHJIbHYIO TOJIOBHYIO
00J1b, eMy HeoOX0oAuMO Ha3HAYUTh Y3 coCcy10B 1Ieu U TOJIOBHOTO Mo3ray. Eciu Takas
MOJeNb OyAeT peaqu3oBaHa B KOMITBIOTEPHOW MpOrpaMMme, C KOTOpOl paboTaeT
COTPYAHHUK PETUCTPATYPhl, OH CMOXET BBIOPaTh CHMIITOMBI, C KOTOPHIMH OOpaTHIICS

NAIMEHT, U MOJIYYUTh pacrieyaTKy Ha3HaueHuil Ha o0cnegoBanus. C 3TUMU pe3ybTaTaMU
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NalUeHT MoiieT Ha mpueM K Bpady. KoHeuHo, monoOHas cuctema OyneT colep’KaTh
MHO>XECTBO BapUaHTOB BETBJICHHUS, KOTOpPbIE MOTPEOYIOT NPOBENECHHUS HEOOJIBLIOrO
MHTEPBBIO C MALIMEHTOM B 3aBUCHUMOCTHU OT TOr0, KAKHE CUMIITOMBI OH Ha3bIBaeT. BaxHO
OTMETUTh, YTO CO3/1a€T MOJIEIIb YEJIOBEK ¢ 0oJiee BBICOKOW KBamu(uKauuen (Bpad), yeMm
TOT, KTO €€ MCHOJIb3YET (PErucTpaTrop) — TaKUM oOpa3oM, MOJAENIb CIYKHUT CPEICTBOM
IIEpeHOoCca 3HaHUM.

Pa3HOBUIHOCTBIO MOJOOHBIX CHUCTEM MOKHO CUMTATh MPOrPaMMBbI, ONEPaTHUBHO
pearupymolye Ha Te WIM WHBbIE COOBITHUsA Oe3 ydacTusi ueioBeka. Hampumep, cuctema
KOHTPOJII 32 KakKUM-TMOO TEXHOJIOTUYECKUM OOOpYAOBAHUEM MOXET COJEPXKATh
cnenyromue yreepxaeHus: «Eciu gaBiaenue B TpyOompoBone bl mpessimaer X klla,
HEOOXOIMMO OTKpbITh KiamaH b2y». IIoHATHO, 4TO MOAOOHBIE AITOPUTMBI MOYKHO
3arporpaMMHpOBaTh U 0€3 BCSIKOTO CEMaHTUYECKOTO MojenupoBaHus. [Ipenmymiectsa
€ro HCHOJB30BAHMS B JAHHOM CJIy4a€ HOCAT MCKIIOYUTEIBHO TEXHOJOTMYECKUN
XapakTep: OHU IO3BOJIAIOT OOJIETYUTh MPOLIECC

nepeHoca 3HAHUHU WHKEHEpa, CIIOCOOHOTO
Bonpoc anga pasmblwieHns

chopMynupoBaTh TaKuWe MpaBUjia, B HHCTPYKIIHH, B npuBeaeHHOM npumepe
KOTOPBIE BBIMOJIHSAET KOHTPOJIBLHOE 000pYA0BAHHE. CMCTEMa TOJIbKO NPpUMEHAET

JIpyroi pa3HOBUAHOCTBIO TAKOT'O PUMEHEHHUS 3HaHWA, 3aNoKeHHBIE B Hee

. yesIoBEKOM B rOTOBOM BuAe.
CEMaHTHYECKUX MOJIEJIEU MOKHO CUUTATh
MO>XHO S peasin3oBaThb B

aBTOMAaTUYECKYX0 TIEHEpPALMI0  HHCTPYKLIUH U TAKOM CUCTEME SAEMEHTL
pernameHToB s mtoaeit. [lomyuuB npu momonm NOMYYEHMSI HOBbIX 3HAHWIA?
UMUTAILIMOHHOTO MOJEINPOBaHUsS (IEPBBINA CIIOCOO)

WIM HAa OCHOBAaHUM 3HAHUU OHKCIEPTOB (BTOPOM

croco0) OMpeeNeHHbIE BBIBOABI O TOM, KaK HYKHO JCHCTBOBaTh B TE€X WM HHBIX
CUTyallUsiX, Mbl MOXXEM aBTOMATUYECKH ODKCIOPTHPOBaThH U3 MOJAEIU Habop
YTBEPKJICHU, KOTOPBIE HE TPEOYIOT OT YeJIOBEKA MPUHATHS HUKAKUX PEILICHUM, a TPOCTO

TOBOPAT €My O TOM, YTO CCJIM ITPOU30IIIIO coObBITHE A — TO HY’KHO BBIIIOJIHUTDH I[eI\/JICTBI/Ie

b. Takum oOpa3oM JIerKO TE€HEPUPOBATH MPOCTHIE W TIOHITHBIC WHCTPYKIMH IS
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nepcoHana. B yactHoCTH, Tak MOKHO MpeoOpa3oBbIBAThH (POpMaIbHbIE OMUCaHUsI OU3HEC-
IIPOLIECCOB B MHCTPYKLMU JUIsl KaKJIOI0 y4aCTHHKA IIpoLiecca.

TpeTbe NPUMEHEHHE CEMAHTHYECKHX MOJCJIEN COCTOUT B PELICHHWM 3a]a4u
nepexoca uHgopmayuu MEXAy pa3IMuHbIMHU cpelaMu. B 3ToM ciyyae ceMaHTHYecKas
MOJIEJIb UTPAET POJIb «CIOBAPS», WU OOIIETO A3bIKA, IOHATHOTO BCEM YYacCTBYIOLIUM B
obmene. BuyTtpu cebs kaxnmas cuctemMa (MCTOYHUK, MPUEMHUK) MOXKET XPaHUTh
uHdopMaIuio B JIIOOOM €CTECTBEHHOM JJii HEe MPEACTaBICHUU. DKCHOPTUPYS OTY
uH(OPMAITUIO HAPYXKY — CUCTEMA JTOJDKHA TIPE/ICTABUTh €€ B 0000IIEHHOM BHUJIE, TSI YETO
UCIIOJIB3YETCSl  «CIIOBapb», MPEACTABISIONMNA CcOOOM  AJIEeMEHTBhl  OOIIEPUHSATOM
UH(OPMAITMOHHOW MOJEIIH.

BaxXHbIM NPUMEHEHHEM CEMAHTHYECKUX MOJEJNIEH, HCHOJb3YIOIIHUM 3JIEMEHTHI
BCEX TPEX MEPEUUCIICHHBIX BBIIIE IOAXOJAOB, SABIIETCS PELICHUE ONTHMHU3ALUOHHBIX
3amad. Kak npaBuino, OHM CBOAATCSA K COCTABJIEHHUIO ONTHUMAJIBHOM C dKOHOMHYECKOU
TOUYKH 3PEHUsI IPOrpaMMBbl JIeHCTBUHM B Kakoi-110o0 cdepe. Hanpumep, Ha TeppuTOopun
npeanpusatug umeercs 100 TpanchopmaTopoB, U B TEKYIIEM TOAY BbIIEIEHBI ICHBIU HA
npodriiaktuaeckuii peMoHT 10 n3 Hux. Kakum o0pa3zoM cienyeT NoTpaTUTh 3TH JIEHBIH,
4TOOBI MUHUMHU3UPOBATh BEPOATHOCTh aBApUI B TEUEHUE CIIECAYIOLIEro roaa?

KauecTtBo pemeHns Takux 3a7ad HaOpsMyl0 3aBUCUT OT JETAIBHOCTH U
aZIEKBaTHOCTU COCTaBJIeHUs1 Mozenu. [Ipocreinyro MOoIenb Uil pelleHus yKa3aHHOU
3aJja4yl MOXHO cocTaBuTh B EXCel 0e3 Bcskoll CEeMaHTHKH: TOCTPOUTH CIIUCOK
TpaHc(hOpPMATOPOB C YyKa3aHUEM TroAa TMOCJIEAHEr0 pPEMOHTa KaXJAOro U3 HHX,
OTCOPTUPOBATH MO ATOMYy CTOJOIy, ¥ B3ITh 10 cambIX «3a0pOLICHHBIX)»
TpaHchopmatopoB. O4eBUIHO, OJHAKO, YTO 3TO PEIICHHE HE SIBISECTCA ONTUMAJbHBIM,
MOCKOJIbKY HE YYUTHIBAET CTENEHb BAXXHOCTH TPAaHC(HOPMATOPOB ISl TEXHOJIOTMUECKUX
IPOLIECCOB MPEANPHUATHS, BO3MOXHBIN yIiepO OT aBapuu Ha KaXXJIOM U3 HUX, HATPY3KY U
CTENEHb HW3HOCA KaXJA0ro TpaHchopmaTopa, HdaHHBIE KOHTPOJIS,, BBIMOJIHEHHOTO
anekTpukamu. CleayromuM co0Ja3HOM YHMCTO MaTeMaTHYeCKOro YIPOUICHHs 3aJauyu
SIBJISIETCSI CBEJICHUE BCEX MEPEUYHCICHHBIX TapaMeTPOB B OJIMH YUCIOBOM KOIPPUIIUEHT,
U paHXUpOBaHKHE TpaHcPopMaTopoB No Hemy. Hampumep, Mbl MOXKEM OLEHUTH CTETICHb
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BaKHOCTH KaXKJ10T0 TpaHchopmaropa o mikaie ot 0 1o 100, u npugate 3TOMy napameTpy
BecoBoil kodd¢uimeHnt 0.2. AHamornyHbIM o0Opa3oM «ouudpoBaBy» Bce OCTaJIbHBIC
napaMeTphl, ¥ pa3IaB UM BECOBBbIC KO3 HUITUEHTHI, 00IIIasi CyMMa KOTOPBIX OyJET paBHA
1, MOMy4YUM CUHTETHYECKUU «KOIDPUIMEHT MOTPEOHOCTH B PEMOHTE» ISl KaXI0TrO
TpaHcopmaTopa, HOpMUPOBAHHBIN Ha eauHUIly. OTCOPTUPOBAB TpaHCPOPMATOPHI IO
HEMY, MBI MOJYy4YdM O0Jiee KAaueCTBEHHOE pEIlEHUE, YeM MPH COPTUPOBKE IO TOIY
MOCJIETHETO PEMOHTA, OJTHAKO OHO BCE ellle OyAeT JlajJeKko He onTUMallbHbIM. Harpumep,
BO3MOJKHBI COYEeTaHUs (PaKTOPOB, KOTOPHIE AENAI0T NOTPEOHOCTh B PEMOHTE KPUTHUECKH
BaXKHOM, ITPU YeM 3HAYEHUE OCTAIBHBIX MMAPaMETPOB MEPECTAET UTPaTh POJib. Tak, eciu
Haml  TpaHcopmaTop  OOCHY)KMBA€T XpaHWIMILE TOKCHYHBIX OTXOJOB, IIpH
00eCcTOYMBaHUU KOTOPOTO MOXKET IIPOU30MTH X BBIOPOC, UTO MPUBEIET K IKOJIOTMYECKON
Karactpope W TOJHOW OCTAHOBKE pabOThl MPEANPUSTHS — OUYEBHIHO, YTO OTOT
TpaHc(hopMaTop TOJKEH PEMOHTUPOBATHCS «BHE KOHKYpCa», Mpu AOCTKeHUU UM 50%
BbIpaOOTKU pecypca. Takux mpaBui MOXKET ObITh MHOXKECTBO; MX HEIb3sl OMHUCATh B
MaTEMaTUYECKOM MOJIENI, HO MOXHO ONUCATh B CEMAHTHUYECKOU.

JIist perieHyst ONTUMHU3AIMOHHBIX 33/1a4 UCIIOJIb3YETCSl COUETAHNE CEMAaHTUYECKHUX
U MareMmaTtuueckux mojenei. CemaHTHUeCKass MOJIEIb UCIOJIb3YeTCs JUIsl TOTO, YTOOBI
OTpa3uTh BCE OOTraTCTBO aTpUOYTOB M CBSI3€H DJIEMEHTOB MOJEIUPYeMoi cucteMbl. Ha
ATOM MOJENIU MPOBOAATCA JIOTMUECKME W MAaTEMaTUYECKHE BBIUHMCICHUS, KOTOpbIE
MO3BOJIAIOT HAWTH oONTUMalibHOE pelieHue. Kak mpaBmiio, Takoe MOAECIHPOBAHUE
SBJIIETCS] CKOJIB3SIIMM: MOJIENb MOCTOSTHHO OOHOBJISIETCS 3@ CYET MOCTYIUIEHUS HOBBIX
CBEJICHUI O COCTOSSHUM MOJEIIMPYEMOW CHUCTEMBI, U, COOTBETCTBEHHO, aBTOMAaTHYECKU
MEePECYUTHIBACTCS ONTUMAJIbHOE PEIICHHUEe, YTO MPUBOAUT K KOPPEKLIHUH MPOTrpaMMBbI

JIEUCTBUM.

Hakoger, emie oqHIM MPUMEHEHHEM OHTOJIOTHUSCKUX MOJIEIICH SBIISCTCS MTOMOIIb
YeJIOBEKY B opeanu3ayuu 3Haxuil. XOpoIllo U3BECTHA MPo0IeMa, COCTOosIas B TOM, UTO
0 Mepe POCTa CIOXHOCTH WH(HOPMAITMOHHON MHPPACTPYKTYPHI JIFOOOTO MPEATPUSITHSI,
OHa TepseT yNPaBIIIeMOCTh. Pe3K0 MoBBIIIaeTCs BpeMsi, HEOOXOIMMOE Ha MIOUCK TOW WIIH
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WHOU MH(pOpMaIMK, YTO MIPUBOAUT K yTpaTe TMOKOCTU B MPUHIATHM pemieHuid. MHoraa
o0beM HaxkomuBIIEHCS WHGPOpPMALMK TaKOB, YTO MPOBOAWTH B HEM MOUCK BPYYHYIO
NPUHLIUIIMATBHO HEBO3MOXHO. B Takux ciy4asx eIWHCTBEHHBIM BapHAaHTOM pPEIICHUS
npoOiemMbl SABISIETCSI CO3/IaHUE CEMAaHTUYECKOM MOJENU TOW Cpeibl, B KOTOPOM
(GYHKIIMOHUPYET NPEANPUITHE, C IPUBA3KON K KaXKIOMY SJIEMEHTY 3TOW MOJIETHU CCHUIOK
Ha CBSI3aHHbIE C HUM HH(OpPMAIMOHHBIE pecypchl. Takas MoOJenb HUIrpaeT poJb
«OTJIABJICHUS», MO KOTOPOMY COTPYAHHUKY JIETKO HaWTH JIO00yI0 HYXXKHYIO €My
uH(pOpPMAITHIO.

[IpeacraBuM cebe, 4TO KOMIAHUS OOCIY)KMBAET CJIOXKHBIM TEXHOJIOTMYECKUN
0o0BeKT — Hampumep, TpyOompoBona. B ciayuae aBapum Ha KakoM-THOO y3Jie 3TOTO
TpyOOmpoBOoJa MHXXEHEpaM HeoO0XOAUMO OBICTPO HAWTHM CBEJIEHUA O THUIE
YCTaHOBJICHHOT'O TaM 000pY/I0BaHMsI, €0 BOZMOXKHBIX aHAJIOTaX, HAIMYMH 3TUX aHAJIOTOB
Ha CKJIaJie WM Yy MOCTaBIIMKOB, WH(MOPMAILMIO O JaTax U pe3yJbTaTax MOCIETHHUX
IUTAHOBBIX PEMOHTOB 3TOT'O y3J1a, CBEICHUS O MPEbIIyIIUX UHIUACHTaX Ha HeM. Jlaxke
npu camMod Jydlled opraHu3anuu WHQPOPMAIMOHHBIX CHCTEM Ha TMPEANpUATHN
HEBO3MOXKHO OKHJIaTh, YTO BCE 3THU CBEACHHS OyIyT IOCTYyMHBI B paMKax OIHOMN
nporpammel (TOuP?): cBeienus 00 aHanorax U MX HAJIMYUK Ha CKIAJe/y MOCTABIIMKOB
SIBHO BBIXOJIAT 32 paMKH €€ C(epbl OTBETCTBEHHOCTH. 3HAYHT, B CEMAHTUYECKON CUCTEME
K MOJIETIU TaHHOTO y3J1a JI0JKEH ObITh MPUBS3aH:

- cocTaB (THUIIBI) UCTIOJIB30BAHHOTO TaM 00OpY0BaHMSI,

- CBEICHHs O KOHKPETHBIX €IUHHIIAX 000PYI0BaHMs, KOTOPhIE yCTaHOBJICHBI
Ha 3TOM Y3Jie ceifuac, 1 OblIM YCTaHOBJIEHBI paHee,

- CBEJCHHs O B3aUMOCBS3AX JAHHOTO y37a (Y4TO MOJKIIOYCHO K HEMY, K UeMy
MOJIKJIFOYEH OH),

- CCBUIKM Ha JIOKyMEHTAlHIO (MPOEKTHYIO, UCIIOIHUTEIbCKYIO, PEMOHTHYIO)

I10 Y3JIy 1 BCEM €TI0 KOMIIOHCHTAaM,

2 Knacc nH(OpMAIMOHHBIX CHCTEM ynpaBieHus TexaumaeckuM OOCTyKMBAHUEM 1

PemonTOM
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- CCBUIKM Ha MH(OpMAIHUIO O 3aKyNnKax 000pyA0BaHUs TaKOTO TUIIA,
- ccbulkM Ha uH(popmanuio cucteMbl TOUP ¢ nucropueit o0CIyKuBaHus 3TOro
y3J1a U MTHIUJACHTOB HAa HEM, U T.JI.
OOnagast TakUM «OIJIABJICHUEM», WHXKEHEp CMOXEeT OBICTpO HalTH Bce

HEOOXOMMbIE CBEICHMUSI, U 3aIlJIAHUPOBATh PEMOHTHBIE MEPOTIPUSTHSI.

*k*

MBI KpaTKO paccMOTPENM Ha3HA4YECHHE, WICOJIOTMI0 M OCHOBHBIE TEXHUYECKHUE
CpPEACTBA CEMAHTHUYECKOIO MOEIUPOBAHUA. BO3MOKHBIE NMPAKTUYECKHE MPUMEHEHUS
TOM TEXHOJIOTMM HACTOJIBKO pPa3HOOOpa3Hbl, YTO HE MPEACTABIAECTCS BO3MOXKHBIM
c/ieNIaTh CKOJIbKO-HUOY1b TIOJHBINA UX 0030p B paMKax OJHON KHUTHU. MBI CO3HATENbHO HE
YIIyOJIIUCh B JIETAlM CUHTAaKCHCOB, PAa3BEPHYTHIE MPUMEPHI MPUMEHEHUS U MPOUYUE
TEXHOJIOTMYECKUE TMOAPOOHOCTH — 3Ty HUHGPOPMALMIO JIETKO MOXKHO HalTu B
crnenudUKanusax U pyKOBOJACTBaX, NOCTynHbIX B MHTepHeTe. Hameil riiaBHoW 3amaueit
ObUIO cHOpMUPOBATH Yy YHUTATENd MPEACTABICHHE O BO3MOMXHOCTSIX CEMAHTUYECKOIO
MOJICJIMPOBAHUS; HajJeeMcs, 3Ta UHPOpMAaIUs IPUHECET OCA3aeMYyI0 IO0Jb3y B Ballel

IIPAKTUYECKOM JAEATEIBbHOCTH.
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