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AHHOTAIUA

HccnenoBanre MOCBAIEHO MHOTOYPOBHEBBIM
cnemu(uKamusM B OHTOJOTHYECKOM H
KOHIIENITYyaTbHOM MOJIENIMPOBAaHHUH.
BeipasuTensHpiM CPEICTBOM TaKHUX
crenu(puKanui CIy>)KUT OTHOIICHHE Kiacc-
sk3eMIusp.  PaccmoTpeHa  mcTropuueckas
CTOpPOHA  HUCCIIEJOBAHMH  MHOIOYPOBHEBBIX
creuuduKanmii B KOHILICIITY QJIbHOM
MOJIEIUPOBAHUY, BOMPOCHl BBIUUCIUTENBLHON
CIOXKHOCTH MOJENEeH NpU HCHOJIb30BAHUU
MHOTOYPOBHEBBIX crierudukanmii. HM3noxen

MOJXOJ K MOJCIMPOBAHUIO MPEAMETHBIX
obnacrei c HCI0JIb30BAaHUEM
MHOTOYPOBHEBBIX ~OIMUCAHMHA M COYETAHHE
OHTOJIOTHYECKOIO u KOHILIENTYalbHOTO
MOJCIUPOBAHUS C KCIIOJb30BAaHHEM 3TOrO
ITOXO0/1a.

1. BBegenune
OIHMM #3 BUIOB OTHOILUEHHM, HEOTHEMIIEMO

HCIIOJIb3YEeMbIX B KOHLENTYaJIbHOM M OHTOJIOTHYECKOM
MOJCIUPOBAHUY, SBIISICTCS OTHOILGHHE, 3aJaroliee
CBSI3b MEXIY KJIACCOM KaK MHOXECTBOM OOBEKTOB H
00BEKTOM — OK3eMIULIpOM Kiacca. Mel  Oyaem
UCIIOIB30BAaTh AL  ero  OOO3HAYeHUS  TePMUH
«OTHOLIGHUE KJIACC-OK3eMIUIIp». JlaHHOE OTHOLIeHUE
SABJISACTCA OCHOBOM JUIA MOJCIMPOBAaHUA
ki1accuukau OOBEKTOB, HUMEIONIMX Kakoe-IM0o
ol1ee CBOICTBO, a Yalie — OJHOTHITHBIX OOBEKTOB (B
MOJIEIISIX TAaHHBIX CO CTPOTOH THITM3anueH).

OTHOWIEHHWE  KJIACC-IK3EMIUIIP  HPUCYTCTBYET
MPAKTHYECKA BO BCEX COBPEMEHHBIX KOHLETITYaJIbHBIX
M OHTOJIOTHYECKUX MoOAeiax (s3b1kax). OmHako B
OONBIIMHCTBE CBOEM OHM  OrPaHUYMBAIOT €TI0
HCIIOJIb30BAaHKE, PA3ZeNsis KJIAcChl M 3K3eMIUIIPHl Ha
HelepeceKaomuyecs MHOXKeCTBa. JIpyrumu ciioBamy,
9K3EMILISIPAMH KJIACCOB HE MOTYT CTaHOBUTBHCS JIPyrUe
KJIaCCbhl, © MHOI'OYPOBHEBass TaKCOHOMUs, OCHOBaHHas
Ha OTHOIIEHHH KJIACC-dK3EMIUISP, HEBbIpa3nMa.

Tpyasl 13" Beepoceniickoii HayuHoili KoHdepeHuHHu
«DJIeKTPOHHbIe OUOIHOTEKH: NMepCHeKTUBHbIE METOAbI M
TEXHOJIOTHHU, JJIeKTPOHHBbIe KoJuleknumw» - RCDL’2011,
Bopownex, Poccus, 2011.

Mopnenu, NOANEPKUBAIOLIME BBEACHUE YPOBHEU
KJacCupUKaInH, MBI Oynem Ha3bIBaTh
MHOTOYpPOBHEBBIMH.

Cratbs MOCBSIICHA HCCJICIOBAHUIO
MHOTOYPOBHEBBIX CICIU(PHUKAIMA W BO3MOXHOCTEH,
KOTOpble OHM TPUBHOCAT B OHTOJIOTHYECKOE U
KOHIICTITyalbHOe MOJeIHpoBaHue. VccienoBaHus B
3TOM chepe UMEIOT TOCTATOYHO JABHIOK UCTOPHIO, H B
pasnene 2 OyAyT paccCMOTpPEHBI pabOTBI, B KOTOPBIX
OTIMCHIBAJIIICH MIEH MHOTOYPOBHEBBIX KOHIEITYaTbHBIX
cnenudukanuii. B pasmene 3 npuBoaATCS IPUYHHEL, IO
KOTOPBIM MHOTOYpPOBHEBbIE crieldukanuu crnabdo
pacmpoCTpaHeHbI B COBPEMEHHBIX KOHIENTYAIbHBIX U
OHTOJIOTHYECKHX MoJensx. Paznen 4 Gomee moapoOHO
OIIMCBIBACT MOAXOd K HOCTpoeHI/IIO MHOFprOBHeBbIX
cnenuduKanuii, a pasgen S5 TMOCBAIEH ONUCAHHIO
passoro pona MIPUMEHEHUN MHOI'OYPOBHEBBIX
cnenuUKauil B OHTOJIOTHYECKOM M KOHIICNITYaJIBHOM
MOJICITUPOBAHUH.

2. CBsi3aHHbIe padoTHI

B mopy axkTHBHBIX HCCIeZOBaHWHA B 00JacTu
KOHIICIITYaJIbHOT'O MOACJIMPOBaHUA 0a3 JaHHbIX
B 70-x — 80-x ronmax mpouutoro Beka [4] pa3BUBaJIUCH
pas3IndHbIC [OAXOAbL a6CTpaKTHOFO MpeaACTaBJICHUA
npeaAMeTHBIX  oOmacted. Cpemu  mpouero, ObuM
pa3paboTaHbl TakMe IOJIXOJbl, KaK CEMaHTHYECKHE
cern, (QpelimMbl, Mozmenu, CcTaBIIMEe MNPOOOpazoM
JECKPUNITHBHBIX  JIOTHK, OOBEKTHBIA  TOIXOZ.
Wzyuanuch pasnuyHbIE  BBIPA3HTENBHBIE  CPEACTBA
abcTpaknuu: arperanusi, 0000IIeHne, KIacCHPUKAIHS
1 UX cBolcTBa [8].

HccnepoBanuce  Takke U MHOTOYPOBHEBBIE
cpeactBa  kiaccudukaumu.  PazBuThle  cpencTsa
MHOTOYPOBHEBOW  KiacCH(UKAIMU peaji30BaHbl B
s3pike  Telos [10], pa3paboTaHHOM Kak CpeICTBO
IpeACTaBICHUS 3HAHUH JUIst CO3JIaHus
nHdopmannoHHex cucteM. B s3pike Telos BBoasTCs
TPH  TPOCTPAHCTBA  CHEUM(HKALMHA:  arperamus
(cTpykTypa 00BEKTOB), 0000IIEHNE/ CrieIani3anus (1
COOTBETCTBEHHO, HacjeJI0BaHNe crienuQpuKai
IOTOMKOM) M Kiaccudukanus. Bceskoe yTBepikaeHue
ABISIETCST  OK3EMIUIAPOM  Kakoro-imbo  Kiacca.
CymecTByeT TakKe CIeIHaIbHBIN KJIAcC, COAepKAIIIA
BCE YTBEPXKJIEHHUS U ceOsl.



Yrepxnenus B Telos kimaccnuupyroTes Kak:

® TOKEHBl — YTBEPXKIEHHSA, HE HMEIOLINE

9K3EMILISIPOB;

® IPOCTBHIE KIIACChl — YTBEPKICHHS, HMEIOIINE

9K3EMILISIPAMH TOJIKO TOKEHbI;

®  METAaKJacChl —  YTBEPXKICHUS,

9K3EMIUISIPaMH TIPOCTHIE KIIACCHI;
® ¥ TaK Jajee.

Takum 00pa3oM, BBICTpaMBaeTCsl HEOIPAaHWYEHHAs
TaKCOHOMHS BcE OoJiee aOCTPAKTHBIX YTBEPIKICHUI.

B [10] Taxxe o3By4eHa wiesl pacIIPEHUs MOJICIH C
noMompro MerakiaccoB B Telos. Korma xiace
CTaHOBUTCA 3K3EMIUIIPOM METaKiacca, TO MOXKHO
TOBOPUTH O TOM, 4YTO METaKJIaccel aTpuOyTOB
CTAaHOBATC KaTeropusmMu, CBs3aHHBIMU C
HENOCPECTBEHHBIMU aTpUOyTaMH Kiacca.

HUMCIOIHNE

Szeik  CHMHTE3  [9]  sBwica  pe3ynbTaTom
WCCIICIOBAaHUIA Tpo0JIeM WHTerpanmud B oOmacté 0a3
JMAHHBIX W WH(OPMAIMOHHEIX cucTeM B MHcTUTyTE
mpobnem wHpopMmatuku PAH um mpencrasiser coboit
BEIpa3WUTENbHOE  cpencTBo  crerudukanuua.  OH
Oasmpyercss Ha wmozenu (peiimoB. Dpeitm uMeer
uAeHTU(UKATOP U HAOOP CIIOTOB, KX/l M3 KOTOPBIX
MOXET UMETh Habop 3HadYeHWH cioTa. S3bIK (peiiMoB
MO3BOJISIET  CIIEU(UITUPOBATh TakkKe MeTaperMsl,
METaCJI0OThI u MCTa3HA4YCHMU, KOTOPbIC caMu
ompezenstorcs kak ¢peiimel. [To cBoelt cytn, ppeiiMbl

npe/Ha3HaYeHBbI Ut OIUCaHUs
cJ1ab0CTPyKTYpUPOBaHHOM (nm BOOOIIE
HETUNM3UPOBAaHHOW)  HMH(pOpPMALMHM, HO  MOTYT

OIUCHIBATh M CTPYKTYPHUPOBAHHYIO (THITM3UPOBAHHYIO)
nHpopmanmto. Kpome Toro, B sizeike CUHTE3S ¢peiimbr
HCIIONIB3YIOTCSl KaK METaKOHCTPYKIMH [UISt OIHCAHUS
JPYTHX KOHCTPYKIMH 53bIKa, TAKUX KaK THIIBI, KJIACCHI,
GbyHKUMA U T.JI.

IIpuBeném npumep dpeiima, T. K. cnenudUKauy Ha
a3pike CMHTE3 Oynyt ucmonb3oBaTbcs B KaduecTBE
NPUMEPOB B CTAThE U JAJIBIIIE:

{V407Cyg;
metaframe
source: AAVSO
end
in: astronomicalObject;
spatialCoord:
{ra: 21h02m09.85s;
de: +45° 46' 33.0"; };
magnitudes:
{ magValue: 13.3;
passband: V; }

h

OpeiimomM omucan acTpoHomudecknit 00sexT V407Cyg,
€ro CJOTHI ONPENENSIOT JaHHbIe 00 00bEKTe, a IMEHHO,
NOJIO)KEHHe Ha Hebe M BuauMblil Oneck. Cnot in
SIBJISIETCS TIPEJIONIPEACIEHHBIM Ul s3bIKa (pPEiMOB U
rOBOPALIIMM O TOM, KakuUM KjaccaM MPHHAAJICKUT
naHHBIN  QpeiiMm. Taxke B MeradpeiiMe ykazaHa
JIOTIOJTHUTENbHAsT HHpOpPMaIsd 00 UCTOYHHKE JaHHBIX,
AMEIOMUXCS B (hperime.

Ha cwuHTakcmdyeckom Oasmce s3pIka  (ppeiiMoB
nmocrpoeHa U oOwbekTHass mojnenb s3pika CMHTE3. B
A3bIKe  pa3lieneHbl aOCTpakTHBIE THUIBI  JaHHBIX,
KOTOpPbIC SBJIIFOTCA MHTCHCUOHAJIbHBIMHU
creuupUKaUsIMU CTPYKTYpBl M TIOBEIEHHST OOBEKTOB,
51 KJIaCCHhl, crenuGUIUPYOIUe MHOKECTBA
OJJHOTUIHBIX O00BEKTOB. B cneuudukamum kiacca
YKa3bIBAETCsI THIT €r0 IK3EMILISIPOB.

OpeiiM  MOXET OTpakaTb COCTOSIHUE OOBEKTa
OIpeIeNIEHHOTO THIIA, B 3TOM CIly4ae, ero CTPyKTypa
JOJDKHA COOTBETCTBOBAaTh crielpUKauu
COOTBETCTBYIOILIETO ~ a0CTPAKTHOTO TUMA  JaHHBIX.
®peitM MOXKET CTAHOBUTHCS IK3EMIUIIPOM Kjlacca, €CiIu
CTPYKTypa (peiiMa COOTBETCTBYET THILY JK3EMIUIIPOB
Kiacca.

PaccMorpum  mpumep  crenmuUKandyd - TUIA
AstronomicalObject it npuBeAEHHOTO BhIlle 00bEKTa
u knacca astronomicalObject, 3K3eMIUIIPOM KOTOPOTO
OH SIBJISICTCS:

{ AstronomicalObject;
in: type;
spatialCoord: CoordEQJ;
magnitudes: {set; type_of_element: Magnitude};
isVariable: {in: function; params: {-returns/boolean}; }

X
{ astronomicalObject;

in: class;

instance_section: AstronomicalObject;
X

Oti  cneun@UKalUy CUHTAKCHMYECKH  SIBIISIOTCS
¢pefimamMu, B coTax in  KOTOPBIX  yKa3aHI
npejonpenenéHHble  MeTakjaaccsl type u - class.
[IpunamrexxHocTs  QpeiiMOB  ATHM  MeTakjiaccaM
OTIpEIETISIET, UTO MIepel HaMH criennUKalny THIIA WIIH
kimacca  coorBercTBeHHO.  Cmoter  spatialCoord,
magnitudes ompenensiror  aTpuOyTHl  THMA,  CJIOT

isVariable — merox tuma. B cnenmdukanun kiacca B
cioTe instance section yKa3bIBaeTCsl THUIT SK3EMILISIPOB
KJacca.

OTHOUIEHUsT  O00OOIIEHHSI/CIICIIHATTU3AMA  MEKTY
TUIIAMH W MEXJIY KJIaccaMH 3aJaloTCs C IOMOLIBIO
CJIOTOB supertype u superclass COOTBETCTBEHHO.

{ Star;
in: type;
supertype: astronomicalObject;

{ star;
in: class;
superclass: astronomicalObject;
instance_section: Star;

3

B s3pike CHUHTE3 BBoasTCS 1BE TaKCOHOMMH
TUTIOB: pEmIéTKa THUIIOB HAa OCHOBE OTHOIICHUH
0000IIeHNS/CIEIHANN3AIIH ~ MEXAYy  THIIAMH |
TAaKCOHOMHSI Ha OCHOBE OTHOIIECHHUS THII-3HAYECHHE.
MHuoroypoBHeBas cucTeMa THIIOB yCcTpoeHa
CIeyOIM 00pa3oM:



e ypoBeHb 0 COCTaBISIOT 3HAYCHHs, BBHIPA3HMBbIE
B si3pike CUHTES;
®  ypOBEHb | — TUMHI,

® YpOBEHb 2 — THIBI, 3HAYCHUSMH KOTOPBIX
ABIAIOTCS TNl 1 ypoBHS  (YpOBEHBb
METATHUIIOB),

® ypOBEHb3 — TUMNBI, 3HAYEHUSMHU KOTOPBIX
ABISIFOTCSL  TUOBI 2 ypoBHA  (ypOBEHb

METaMeTaTHIIOB) U TaK Jajee.

C npyroii CTOpPOHBI, CBS3aHHAS C CHCTEMOW THIIOB
CHCTEeMa KIIACCOB TAK)KE COCTOWT W3 ABYX TAKCOHOMHH,
OlpeneIieMbIX OTHOIICHUSMH  KIIAcC-TIOJKIACC W
Kkinacc-3k3eMIusip. [Ipuuém Kiacchl MpuHAIUIEKAT TEM
)K€ YPOBHAM, HYTO W THUOBl HX JK3EMIUIIPOB.
OK3eMIUISIpaMH METaKJIaCCOB ONPEAEIEHHOTO YPOBHS
SIBJITFOTCSI METAKJIacChl MPeAbLAYIIero ypoBHs (a mis 0-
ro u 1-ro ypoBHsS OOBEKTHI U KJIAaCChl COOTBETCTBEHHO).
MertaTHIBl ONPEAETIEHHOTO YPOBHS OIPEACIAIOTCS Kak
METAKJIACCHI, SK3EMIUISIPAMH KOTOPBIX SIBIISIOTCS THITBI
MpeabIIyero YpoBHA. B cnenyromux pasnenax Goinee
monpoOHO  OyOyT  HMCCIENOBATHCS  BO3MOXKHOCTH
MHOTOYPOBHEBOH CHCTEMBI CIICIU(PHUKAIMA  S3bIKa
CHUHTES.

HUccnenoBanmus, MIPOU3BOIUMBIE B
HaneHeBocTOYHOM  (herepaslbHOM  YHUBEPCHUTETE,
UCTIOJIB3YIOT MHOTOYPOBHEBOCTh  CHCUU(UKAIMA B
00JIaCTH OHTOJIOTMI JUI  ONHUCAHUS  OJHOPOJHOM
CTPYKTYpbl  ONpPEACNIICHUH B  pas3fenax CIOXKHOU
oHrosnoru# [1]. MeTaoHTOIIOTHS, T. €. OHTOJOTHS OoJiee
BBICOKOTO VpPOBHS a0CTpaKIM{, HCIOJb3yeMas s
ONHMCAHUA JIPYTMX OHTOJOTHH, 3alaéT CTPYKTYpYy

BHYTPCHHEH  OpraHW3alliil  pa3ZesioB  OOJBIION
OHTOIIOTHUH, YKa3bIBast oOrmrre CBOIiCTBa
Pa3HOBUAHOCTEMN OHTOJIOTUYECKUX COrJIallleHuH,
HUCIIOJIB3YEMBIX B OHTOJIOTMH pasfena. YpOBHEH

METAOHTOJIOTMH IIPH HEOOXOAMMOCTH MOXKET OBITh
HECKOJIBKO.

B [1] omumcan Taxke mpouecc pa3pabOTKu
METAOHTOJIOTUU CHHU3Y BBEPX, BKIIOYAMONIUI aHAIN3
pPa3IeioB  CIOXHOCTPYKTYPUPOBAaHHOH  OHTOJIOTHH,
BBIJICIICHUE MHOECTB Tex OHTOJIOTMYECKUX
COTJIAIICHUH, KOTOPBIC  ONKCHIBAIOTCS  MOXOXHM
00pa3oM WM MMEIOT TOAOOHBIX CMBICT, W OIHCAHHE
o0IMX  MapaMeTPU30BAHHBIX  COTJIALICHHH  JUIs
BBIJIC/ICHHBIX MHOXECTB. JIpyrue pas3fesibl OHTOJOTHH

MOTYT pa3pabarbIBaTbcsi C€  y4€TOM  CO3JAHHOMN
METAOHTOJIOTHH.
Merakaccel 4acTo UCIIOJIB3YIOTCS IS

ONpPEJCIICHUsT METaMOJEeIe S3bIKOB U cXeM. Tak,
cragnapr OMG MetaObject Facility (MOF) [11]
BBOAUT  YETHIPE  YPOBHA  JUIsl  OIpENEeNICHUs
MeTtamozaenuposanus. B repmunonorun MOF Bce onu
Ha3bIBalOTCs MoAessiMu. Moznens ypoBHst MO conepxur
00BEKTHI, MOJIENb ypoBHA M1 ompenenser ux CXEMBI,
Ha ypoBHe M2 onuChIBaeTCsS METAMOJEINb, T. €. MOJEIb
JNAHHBIX, SI3BIK OMpPENeNIeHUs CXeM, a Ha ypoBHEe M3
MOF 3ambIkaeT omnpeneieHue MOJeNeH, Ompeaelss
COOCTBEHHYIO MOJIENIb JTAHHBIX B CBOHMX JK€ TEpPMHUHAX.
OpHako 3T0 3aMbIKaHUE OTpaHUYMBAET

MHOTOYPOBHEBOCTH OIIMCAaHUEM  A3BbIKa

OIPEACIICHUA CXEM.

CTPYKTYpBI

S3pik RDF Schema [15], pekomennoBanubiii W3C,
IpuU3BaH OBITh  YHUBEPCAJIBHBIM  CPEICTBOM  JUIS
onucanus JIOOBIX pecypcoB B Be6 u moctpoeH Ha
HanOoJee MPOCTBIX KOHCTPYKUUsIX. brmaromaps sTomy
OH HE UMEET OrpaHHYCHHI HAa UCIOIB30BaHUE KIACCOB
B KayecTBe OK3EMIULIPOB JPYrWX KIAcCOB. OITO
NO3BOJIICT BBIpAKaTh Ha HEM MHOI'OYPOBHEBYIO
KI1accu(UKaIHIo.

3. lIpu4nHbI ¢12001 paCIPOCTPAHEHHOCTH
MHOTOYPOBHEBbIX crnienupurkanuii

Ha mpaktike MHOroypoBHeBas Kiaccu(puKaims
BBOJUTCSI HE BO MHOTMX MOJEISIX JaHHBIX. OCHOBHas

MpUYMHA KPOETCS B  BBICOKOM  BBIUMCIUTEIBHOMN
CIIO)KHOCTH JIOTHUECKMX 3a/a4, CBS3aHHBIX C e€
MO/JIEIUPOBAHHUEM. Ornucanue MHOTOYPOBHEBOM

KﬂaCCI/l(l)l/lKaLIl/II/l HEBO3MOXKHO CMOACINPOBATH B JIOTUKE
IEPpBOTO MOpsaAKa, T.K. MCTaKJIacC MOACIUPYETCA
YTBECPIKACHUEM BTOPOTo nopgaaka, B KOTOpOM
CBA3aHHAsA KBAHTOPOM NEPEMCHHAasA JOJIKHA NPUHUMATh
3HA4YC€HUI, COOTBETCTBYIOIINE KIacCaM.

Tak, s3pIk ommcaHust oHrtoyormii Ontolingua [12]

OCHOBaH Ha JIOTHKE IIEPBOTO TMOPSAKA  BBHUIY
ucnonb3oBanus sa3bika KIF s yTBepkneHuil, u
MO3TOMY HA3HAYaJIbHO HE JIOITyCKAeT
MHOTOYPOBHEBOCTH.

A3k oHTONIOTHI B TexHOJOrHsIX CeMaHTHYECKOTro
Beb6a OWL [13] ucnone3yer cBouM 6azucoM s3b6ik RDF
Schema, nomyckaronuii MOAEINPOBaHNE METAaKJIACCOB.
Juanekr OWL Full ucronbp3yer 3Ty BO3MOKHOCTS,
onHako OoH HepaspemmMm. uanekr DL He coxpanser
cemanTuky kimaccoB RDF Schema, a BBOmUT CBOMO
CEMaHTHKY, COOTBETCTBYIOLIYI0  JECKPUITHUBHOMN
JIOTHKE, T. €. JIOITY CKAIOIIY 0 MIOJMHOKECTBO
KOHCTPYKIUH NEPBOro NOpsAKa, B KOTOPOM pa3peInnma
3ajaya  BBIOJHMMOCTH W HEKOTOpBIE  JIpyTHe
JIOTHYECKHE 3aJauu.

To xe xacaercs npoduieit s3pika OWL 2 [14] u
COOTBETCTBYIOIIMX UM JIOTMK. Hu onuH u3 mpoduei
HE BBOJUT BO3MOKHOCTH MOJIEJINPOBAHUS
METAKJIACCOB, HECMOTPSl HAa TO, YTO HCHOJB3YHOTCS
MOAXO/BI K YBEIWYEHHIO BBIPA3UTEILHON MOIIHOCTH, B
4acTHOCTH, B mpome RL — 3a cuér BBeAeHNs yCIoBUit
Ha HCIIOJIb30BAHHE KOHCTPYKIMH B  BBIPAKCHUAX
CYIEPKIIACCOB U MOAKIACCOB.

4. Bo3M0O:KHOCTH MHOTOYPOBHEBOI
kiaaccuukanum B s3pike CUHTES

B ycnoBuAX MHOTOypoBHEBOW KiIacCHU(pHKAINN
s3pika CUHTE3 knaccel (B TOM 4mclie, METaKIacChl U
MeTaTl/lHLI) U TUIIBI MOT'YT CTaHOBUTBHCA O6’beKTaMI/l
(3HaueHWSIMM  JIPYrHMX THIOB U  3K3EMIUILIpaMH
MeTakjaccoB). T.e. OHM BXOIIT B YHUBEPCYM



3HAYCHUH, KaKk H OOBIYHbIC 3HAYCHHUS THUIIOB,
BoIpaszumbie B si3pike CUHTES:

Inst: C x A,

Ccca
rne C — MHOXECTBO KjgaccoB, A — MHOXKECTBO
3Ha4YeHHH, [nst — MHOXXECTBO OTHOIICHHH KJiacc-
SK3EMILISIP.

B OTJINUHE oT OTHOIIEHHUH
000011eHUs/CTIELIHATN3ALINH, OTHOIIIEHHE KJ1acc-

9K3EMIULIp HE SBISIETCS OTHOLICHHWEM YaCTHYHOTO
NOpSAKA: OHO HETPAaH3UTHBHO W AHTHUPE(IEKCHBHO.
[ostomy Takcornommu B sizbike CUHTES3, moctpoenHbie
Ha OCHOBE O3THX OTHOIICHHUIl, OPTOTOHAIBHBI JPYT
IpYTYy. Crnemmdukanuu  MOTyT  0Opa3oBBIBaTh
TaKCOHOMHH 00001IIeHUS/CTIEITHATA3 AN (Ha
OTHOIIEHMH KJACC-IIOAKIACC JUIi KJIAacCoB M Ha
OTHOIICHUU THUII-IIOATUIT JIs1 TI/IHOB) JiMiib B paMKax
OJTHOTO YPOBHS TAKCOHOMHH KJIACCU(DHKALIUH:

C=U=nG,
Inst = U—; y Inst,

Inst,».' C,‘ XA,‘_], ZZIJV,
A =CUT, i=0..N-1,
Ai CA, IZON-],

rne N — KonndecTBo ypoBHeW knaccudukanuu, C; —
MHOKECTBO KJIACCOB YpOBHS i, T; — MHOXECTBO THUIIOB
ypoBHA 1, Inst; — MHOXECTBO OTHOILEHUH KJjacc-
SK3EMIUISIP YPOBHS i, A; — MHOXKECTBO 3HAUEHUH ypOBHS
i, npuuéM A, — MHOXecTBO 3HaueHHi ((-ro ypoBHS),
BhIpa3uMebIxX B s3p1ke CUHTES.

Ecnu paccMmatpuBaTh onpeaenéHHblii ypOBEHb i, €ro
cnenuUKauy 00pa3yroT HepPapXUd THIIOB M KIIACCOB,
HE3aBHCHUMbIE OT JAPYIMX YPOBHEH, IIpH 3TOM
3HAQYEHUSAMH TUIOB H, COOTBETCTBEHHO, 3K3EMILIIPAMHU
KJIACCOB, SBISIFOTCS HCKIIOYHUTEIBHO CIeHU(pUKAIUK
ypoBHs i-1. AOCTparupysch OT OCTaJIbHBIX YPOBHEH U
OT TOTO, YTO crieuu(pUKaIMU yPOBHS i-/ 03HAYAIOT YTO-
mubo  Oonblie, Hexenud (GpedMbl,  SBISFOLIHECS
3HAYEHUSMU YPOBHS i-/, TOIy4MM OJHOYPOBHEBYIO
KJIACCU(HKAIMIO JJIs1 JAHHOTO YPOBHS. DTO O3HAYaer,
4YTo Ccrenu(pUKanuy KakAOT0 YPOBHS  OTHEIHHO
BBIPa3MMBI B JIOTHKE TIEPBOTO MOPSIIKA.

Ecmu cnoxHOCTH crienuuKanuii, NCIOB3yeMBIX B
MOJY4YE€HHOM CHCTEME THUIIOB U KIACCOB, TAKOBAa, YTO
HEKOTOpbIE JIOTMYECKUE 3aJa4d Pa3pElIMMBl, TO 3TH
3a7a4un MOXHO pemars aBTOMATHYECKH
NPUMEHUTENBHO K JIaHHOMY YPOBHIO KiacCH(UKALUH.
Crneundukauuy Ipyrux YpOBHEH Ha pELIeHUE 3THX
3a7a4 He OYIyT BIMATH HUKOUM 00pa3oM.

B wactHocTH, ecnu cnenu@uKanUMM  ypOBHS i
MPUBOAUMBI K JECKPUNTHBHOHN JIOTHMKE, TO A ATOrO
YPOBHS crienu(uKayii aBTOMaTHIECKH MOKHO PEIIaTh
3aJaqdl BBINOJIHUMOCTH TEOPUH, BKIIOYCHHUS KJIACCOB,

KIaccu(uKauu  JK3EMIUBIPOB (T €.
crienuduKauii IPeIbIAYIIEro ypOoBHs).
SABnasce caM 1o cebe BBIPA3UTEIBHBIM S3BIKOM
(Hpe[lOCTaBJ'lﬂ}OHJ,I/IM, B 4YaCTHOCTH, MHCIIOJIb30BaHUC
MHOTOCOPTHOM JIOTMKH IIE€PBOTO IOPSIIKA B S3bIKE
dopmyn), s3eik CUHTE3 gomyckaer pacmmpenue. B
MPOEKTaXx, TIOCBSIIEHHBIX yHH(pHUKAIIU
MH(OPMALMOHHBIX MOJENeH, NpPEeACTaBICHBl METO/BI
peBepcuBHOTO  OoTOOpakeHuss  mogmened [2]. B
YaCTHOCTH, pPa3pabOTaHbl PACIIMPEHHS, CBSI3aHHBIC C
orobpaxkenneM si3piIkoB OWL m OWL 2 B s3BIK
CHUHTE3 [3, 7]. Hcmome3ys 3TH paclIIpeHHS B
KadecTBe  OHWaJeKTa  cherudukanuii, BO3MOXKHO
nocTpoeHue crennuKanuii, NPUBOAUMBIX K S3BIKY
OWL mwmm OWL 2, u nucnonp30BaHHE NPEHMYILECTBA
Pa3peIMMOCTH ONpeeEHHBIX JTOTMUECKHX 3aau.

OJICMCHTOB

HesaBucumocts crienudukanyii pasHbIX ypOBHEH
KIaccu(UKaUi TaKKe IO3BOJISIET OJHOBPEMEHHO W
MPOU3BOJIBFHO HKCIIONB30BaTh HECKOJIBKO HE3aBHCHUMBIX
CUCTEM KJIacCU(DUKAITUI YpOBHS i JUTSE
METaKJIACCH(PUKANU OTHUX M TeX K€ CHenu(UKaIimi
ypoBHS i-/. Ha pemieHue J1Oruyeckux 3azad B paMKax
OITHOM CHCTeMbl KlacCU(pUKAIMKU TaKXkKe He OyayT
OKa3bIBaTh HUKAKOT'O BJIMSHHS HU CAMU CHELU(PHUKALUH
ypoBHS i-/, HHM cHenu(pUKAIUU JAPYTHX CHCTEM
Kjaccu(pUKaIuy ypOBHS i.

Huxe paccMOTpeHbl pa3iuyHble MPUMEHEHUS
MHOTOYPOBHEBBIX CHEIU(MUKAIMA ¢ YIETOM OIHCAHHBIX
HMX CBOMCTB.

5. IIppuMeHeHne MHOTOYPOBHEBOI
KJIAaCCH(UKAIUNH /ISl PelIeHust 3a1a4

bnaromaps MEXaHU3MY Kiaccudukanyn
cnenudukauyn  ypoBHA i-/ MOXHO  CHaOXaTh
MeTanH(pOpMaIHeH pa3InIHOTO poja Ha ypoBHE i. [Ipu
S9TOM  DJJEMEHTH  crnemuurarmmidi -/,  OynyT
9K3EMILISIPaMHU METaKJIacCoB YpPOBHS i.
CooTBeTCTBYIOIITE MeETagaHHbIE MOTYT OBITH
olpesieNieHsl B MeTadpeiiMax dK3eMIULIPOB YPOBHS i-1
HE3aBUCHUMO OT CTPYKTYpbI OIIpEAeNsieMOl caMHUMH
cnenuUKausIMe ypOBHS i-1.

PaccMorpuM  HekoTOpele M3 NPUMEHEHHH
MHOTOYPOBHEBOT'O IT0/1X0/1a K CHeIN(pUKALIIH.

5.1 MeTamoaen I3LIKOB

Haubomee  pacmpocTpaHéHHBIM  MPUMEHCHHEM
MHOTOYPOBHEBBIX CHEIU(PHUKAIMN SBISICTCS OMHCAHHE
METaMO/IeJIeH, ONMUCHIBAIOIINX CTPYKTYPY KOHCTPYKIHIA
s3pIKOB  cnenupukarmuu.  [Ipumep  0000mIEHHOMH
METaMOJICTH CTPYKTYPHBIX KOHCTPYKIIMHA MOMIEICH
JAaHHBIX, MPUBENEHHON B [6], ompenensieT o0mue BUIbI
KOHCTPYKIWH, TaKWe KaK THUIBI, aOCTpaKTHBIC THIIHI,
arperamyy, TpPyOIbl, aTpUOYTHI, I KaKIOH W3
KOTOPBIX BBEJCHBI MX PAa3HOBUAHOCTH MO PAa3INYHBIM
KpUTepmsiM. Tak, pa3sHOBHUAHOCTH aTpuOyTOB MOTYT
OBITH ONpEAETCHBl CIEAYIOIIUM THIIOM (TPUBEAEHO
HETOJIHOE ONHCAHWE):



{ AttributeConstruct;
in: type;
supertype: Construct;
argumentNumber: integer;
attr_domain: {set; type_of_element: TypeConstruct; };
attr_range: {set; type_of_element: TypeConstruct; };
attr_inverse: AttributeConstruct;

ATtpubyt argumentNumber oIpenenseT apHOCTb
oTHouieHus. ATpuOyTel attr domain u attr range
OTIpEeNeNIAI0T, KaKue BHIBl KOHCTPYKIUH MOTYT OBITH
o0MacTsAMH OMpENeeHUsT H 3HAYeHWi. Tum 3Thx
atpudyToB TypeConstruct, OTACIBHO ONPENCIEHHBIN B
MeTaMo€J, COOTBETCTBYET IPOU3BOJIbLHBIM THIIAM,
KOTOPBIE MOTYT OBITh MPEICTABUMBIMHA (UHCIA, CTPOKH,
n300pakeHus), aOCTPaKTHBIMH WU  COCTAaBHBIMHU
(arperanmu, rpymmel) THNamu. ATpuOyT attr inverse
oTpeneNsieT HAIW4INe KOHCTPYKIIUH, YKa3bIBaeMOH Kak
oOpatHas. B TepmmHax maHHONW METaMOIENH MOKHO
TTOCTPOUTH crienu(puKannio KOHKPETHOU
Pa3sHOBUIHOCTH ACCOIMALINH, HCIOJIB3YEMOH B SI3BIKE
CUHTE3. Jlns »3Toro ompeaeinuM TMOATHII THUIIA
AttributeConstruct, KOHKPETHU3HPYIOMIHH ero

CTPYKTYpY:

{ AssociationConstruct;
in: type;
sypertype: AttributeConstruct;
attr_domain: AbstractType;
attr_range: AbstractType;
attr_inverse: AssociationConstruct;
oneArglInv: {in: predicate, invariant;
{ predicative:
{all p/ AssociationConstruct
(p-argumentNumber = 1)}};

{ associationConstruct;
in: metaclass;
superclass: attributeConstruct;
instance_section: AssociationConstruct;

J

JanHas crenu@ukanyds TOBOPHT O TOM, YTO
00acThIO OMpeneNeHus] W 3HAYCHUH acCOUUAINH
MOTYT OBITh IIMIIb a0CTPAaKTHBIE THIBI JTaHHBIX
(AbstractType), eif MOXKET COOTBETCTBOBATh MHBEPCHAS
accoryanms, KOTOpast SIBJISIETCS TaKOM xKe
KOHCTPYKIHEH. Meraxkiacc associationConstruct
COOTBETCTBYET KJacCy (pparMeHToB crenudpukanui,
SABJIAOILINXCA aCCOLUALIUSIMUA.

Ora cnenuduUKaus ONpeneNsIeTcss Ha METaypOBHE
st cxem Ha s3eike  CHUHTE3, wucnonb3yromiux
accorpanuu. Hampumep, aTpuOyT B crierudukaniya Ha
s3pike CUHTES3 ¢ momompro Meraciiora MOXeET OBITb
cHaOXEH MeTanH(OpMaIei 0 KOHCTPYKIIH, KOTOPYIO
OH COOOH TpeICTaBIISCT:

spatialCoord: CoordEQJ;
metaslot
in: associationConstruct;
end

bonee moapoOHO TOAXOA K METaMOJEIHPOBAHHIO
SI3BIKOB CITCIU(DUKAIIMN OITKCAH B [6].

5.2 Cuna6:xenne cnenudukanuii MeTanHpopManuei
M JIONOJTHUTEIbHBIMH 3HAHUSIMH

Hcnonp3oBaHHEe MHOTOYPOBHEBBIX CIICITU(HKAIINN
JUIs  ONpENENEHUus]  METaMOJelNed,  ONUCBHIBAIOLINX
CTPYKTYPY S3BIKOB CIIELU(DUKALNA HIN CXeM, SBIACTCS
Haubonee pacHpoCTpaHEHHBIM MX I[PUMEHEHHEM.
OnHaKo ceMaHTHKA ONpEAEIEeHUN METAKIACCOB, MOKET
OBITh MPOU3BOJBHON M COACPKaTh HHMOPMAIMIO HE
TOJIBKO O CTPYKType HMCHOJIb3yeMol MH(OpMalMOHHO
MoJenw, HO ¥ JoOyio Jpyrylo uH(opmanuio,
Hampumep:

e MoAenM HeQYHKIMOHAIBHBIX TpeOOBaHWH MO

Pa3NUYHBIM KPUTEPUSM;

LJ CXEMBbI METadaHHBIX I/IH(i)OpMaL[I/IOHHOI‘O
pecypca;
[ (1)I/I3I/I‘ICCKI/IC MOAeIIn IS KJ1acca

W3MEPUTENbHBIX 3HAYCHHI;

e JaXe accolMaTHBHOE CpaBHEHHE OOBEKTOB
OJHOW MOJIENM C APYroll MOJEJbI0 PEajIbHOIO
MHpa U TaK Jiayee.

[MokaxxeM Ha mpuMepe MABOHHBIX 3BE3J, KaKUM
00pa3oM ¢ THITaMU, ONMCHIBAIOIINMHU HAOIIOJaTEIbHEIC
XapaKTEPUCTHKH aCTPOHOMHUYCCKUX OOBEKTOB, MOXKET
OBITh CBs3aHA MeTamH(OpMAaIUs O THIIOTETHYECKOM
¢usndyeckoit  Mopmenw, — oOecrmedyMBAOIEH — Takue
HaOIIOAECHUA.

[IpyHuMas BO BHUMAHUE YK€ ONPEIECIEHHBIE BbIIIE
cynepturisl  AstronomicalObject u Star, omnpenenum
tunbl VariableStar, BinarySystem u SymbioticStar mst
MOJICTIMPOBaHUSl  HAOJIIOATEIbHBIX  XapaKTEPUCTHK
MepeMEHHBIX 3BE371, ABOMHBIX 3BE3] 1 CUMOMOTHYECKHX
3BE30 KaK PA3HOBHIHOCTH JIBOMHBIX TEPEMEHHBIX
(ciemuduKau KJIACCOB OMYIICHBI, OJHAKO TaKXKe
HEO0OXO0TUMBI):

{ VariableStar;

in: type;

supertype: Star;

variabilitylnv: {in: predicate, invariant;

{ predicative:

{all p/VariableStar (p.isVariable()) }};

3
{ BinarySystem;

in: type;

supertype: StarSystem;

b
{ SymbioticStar;
in: type;
supertype: BinarySystem, VariableStar;
symbioticlnv: {in: predicate, invariant;
{ predicative:
{all s/SymbioticStar (
ex u/Magnitude (is_in(s.magnitudes, u) &
(u.passband = UVE | u.passband = X) &
u.magValue >0) &
ex b/Magnitude, r/Magnitude (
is_in(s.magnitudes, b) & is_in(s.magnitudes, r) &



b.passband = B & r.passband = R&
b.magValue - rrmagValue > 2)) &

A ex g/Magnitude (is_in(s.magnitudes, g) &
g.passband = Gamma & g.magValue > 0)) &

WNuBapuanT symbioticInv ompexpenser ycloBHA
HAOIIOACHUH, TI0 KOTOPHIM MH(POPMALMOHHAS CHUCTEMa
[IPUHUMAET HCCIIeLyeMYIO 3BE3Y Kak
cuMOnOTHYeCKY0. TaK, y HUX HOJDKHO NMPUCYTCTBOBATD
U3NIydyeHne B IKECTKOM  YJIBTPa(HOJICTOBOM  HIIH
PEHTI€HOBCKOM  JMana3oHe, OHH HMMEIOT  SpKoe
U3JIy4YCHUE B UH(PAKPaCHOM JUamna3oHe (3TO MOXKET
OIIPEETATECS, HalpuMep, 10  IOJIOKUTEIEHOMY
nokaszarenmto 1Bera B-R), a B ramma-pmamazone He
W3JIy4aroT. BayKHbI Takke HEKOTOPbIE HE NPHUBEAEHHbIE
3[€Ch XapaKTePHCTUKH, B YaCTHOCTH, OCOOCHHOCTH
CIIEKTPaJIbHBIX JINHHUH.

Odusnyeckas MOIEIb MOXKET OBbITh OIpeaecHa
OT/IEJIEHO c [TOMOILIBIO 3HAYEHHUI THIIOB,
XapakTepu3yomux GU3uKy cucteM 3BE31. Cremyrommue
Hike Tunel System, Component, Pair u SingleStar

OIPEJICTISIIOT ~ XapaKTepUCTUKK ~ CHUCTEMBI  3BE3I U
KOMIIOHCHTOB CHUCTCMBbI, SABJIAIOIIUXCA napoﬁ nin
OJMHOYHOH  3Be370if  (COOTBETCTBYIOIIME  KJIACCHI

system, component, pair u singleStar Tax)xe OITyIeHbI).

{ System;
in: type;
pairs: {sequence; type_of_element: Pair };
2
{ Component;
in: type;
}

{ Pair;
in: type;
supertype: Component;
kind: {enum; enum_list:
{Detached, Semidetached, Contacting }};
primary: Component;
secondary: Component
3
{ SingleStar;
in: type;
supertype: Component;
starType: {enum; enum_list:
{RedGiant, WhiteDwarf, SuperNova,
NeutronStar, BlackHole}};
hasAccretionDisc: boolean;
isRocheLobeFilled: boolean

h

Ha ocHOBe O5THUX THIOB MOXHO OIPEACIUTD
¢busnueckylo  Mojellb,  KOTOpas  T'HIOTETHYECKH
MOAXOAUT UIsi CUMOMOTHYECKHMX 3BE37, oOecreuynBas
Ha0II01aeMBIE XapaKTEPUCTUKH. Jns 3TOr0
HEo0X0AMMO JIMOO ONpeNeNuTh 3HaYeHUE TUMa System
C ompenenéHHbIM HAOOPOM NaHHBIX, JHOO ONMpPEICITUTh
MOJTUI U 3aT€M B3sITh €ro 3HaueHue. MbI OIpee/uM

moaTunn  SymbioticStarPhysModel,  omnmchBarommit
(hM3MIECKYI0 MOJETTb CHCTEMBI CHMOMOTHYECKIX 3BE3I.

{ SymbioticStarPhysModel;
in: type;
supertype: System;
symbPhysModellnv: {in: predicate, invariant;
{ predicative:
{all s/SymbioticSystem (
cardinal(s.pairs) = 1 &
ex p/Pair, u/SingleStar, v/SingleStar (
is_in(s.pairs, p) &
p.kind = Semidetached &
p.primary = u &
p.secondary = v &
u.starType = RedGiant &
u.isRochelLobeFilled &
A u.hasAccretionDisc &
v.starType = WhiteDwarf &
A v.isRocheLobeFilled &
v.hasAccretionDisc ))
}
}
%

{ symbioticStarPhysModel;
in: metatype;
superclass: system;
instance_section: SymbioticStarPhysModel;

%

JlaHHBIN TUI ONPEAEINIAET CUCTEMY U3 OJHOU TECHOM
mapbl 3BE3N, OMHA W3 KOTOPBIX SBIAETCS KPACHBIM
TUTAHTOM, 3alOJHMBIINM NOJOCTh Pomra, a BTOpas —
ropsauM  OelbIM  KapiIUKOM,  aKKPEHUPYIOIINM
BEIIECTBO C COCEOHEW 3Be3dbl ¢ 0Opa3oBaHUEM
AKKPCIIMOHHOTI'O [ll/ICKal. C THUIIOM CBs3aH MCETAaTUIl
symbioticStarPhysModel, onpenenstomuii  kmacc ¢
JK3eMIUIsipaMu  gaHHoro Tuma. OH ompenenéH Kak
METATHI, T. K. €r0 IK3EMIUIIpaMu OYyT THUIIBI JPYTOTo
YPOBHS TAKCOHOMHH KJIacCHMUKAIIHH.

Ocraéres CBSI3aTh THII, OTIHCHIBAFOIIUI
HaOJIO1aTeIbHBIC XapaKTEPUCTHKHI CcUCTEM
CUMOMOTHYECKHX 3BE3N, C OMHCAHHON (U3NIECKOI
MOJIENIBI0 KaK €O crenu(puKamueii MeTaypoBHsA. Tl
SymbioticStar cTaHOBHUTCSI HK3EMILUISIPOM METaTUIIa
symbioticStarPhysModel.  [lnss  storo  Merarumn
HEOOXO0AMMO BKJIIOYHTH B CJIOT in Tuna SymbioticStar:

{ SymbioticStar;
in: type, symbioticStarPhysModel;
X
[Togo6HBIM  0OOpazoM (B TOM  4YHCIIE H

OJTHOBPEMEHHO) CO CHEeNM(PUKANNIAMHI KOHIIETITYaTbHOM
CXEMbl HaOJIIOaTeNbHBIX [aPaMETPOB 3BE3] MOTYT
OBITH CBSI3aHBI M JPYrHe HE3aBHCUMBIC CHENU(pHKALUH
METaypOBHs, HAIIPUMED:

e  MoOjeib MIPOCTPAHCTBEHHOH  OpHEHTalUU
PACIOJIOKEHUS ABOMHBIX CUCTEM OTHOCUTEIBHO
HAOIIO#aTeNs, CBOWCTBEHHAas CHCTEMaM C

" http://en.wikipedia.org/wiki/Symbiotic_variable_star



NOJOOHBIMU ~ 3HAYCHUSIMA ~ HU3MEPHUTEIBHBIX
napameTpoB,
e JIUTEpaTypHbIE HCTOYHHUKH, OINHCHIBAMOIIHE

0100HbBIC HAOJTIOICHUS

e TpcOOBaHHUSA K KAUEeCTBY JaHHBIX U JPYyTHUE.

Co crierudukanuIMu HAOJTIOAATEIbHBIX
mapaMeTpoB OyIyT CBA3aHBI JOMOJHHUTEIBHBIC 3HAHUS
W3 Ppa3IHYHBIX KOHTEKCTOB paccMoTpeHus. I[lommmo
9TOr0, IO TEPECEYCHUIO0 KIACCOB METAOMUCAHUI
BO3MOXKHO OPraHM30BaTh IIOUCK HAOIIOJATEIbHBIX
XapaKTEePUCTHK JJIsI 33[[aHHBIX CUTYAIUH.

5.3 Cnennukanuy OHTOJIOTHYECKOT0 YPOBHS H
YPOBHSI NIPe/ICTABJICHUS

B [5] pa3sbschsercs OTIMYME KOHIENTYaJlIbHbIX
CXEM, OIPEICIAIONINX KOHIENTYAIbHbIE CTPYKTYPHI H
MOBeNeHNsI OOBEKTOB MPEOMETHOW O00lacTh  OT
OHTOJIOTHH, B KOTOPBIX OCHOBHYIO pOJIb HWTPArOT
TIOHATHS TPEAMETHOH o0sacTu. ABTOpamMH JaHHOW
paboOTBI TaKkKe OTMEYaloch, 9YTO K DJIEMEHTaM
KOHIIETITYyaJIbHOM CXEMBI IIeJIECO00Pa3HO U €CTECTBEHHO
Mnpujaratb OHTOJIOTUYCCKHUEC Cl'IeLIl/I(i)I/lKaIlI/II/I
HpeJMETHON 00JIacTH, ONpeeNieHNs] OHITHI KOTOPOit
AHHOTHPYIOT COOTBETCTBYIOIIME HMMEHA OIPEICIICHHIMA
KOHIICTITYaJIbHON CXEMEI.

HauGonee pacmpocTpanéH TOJTX O K
CEMaHTUYECKOMY AaHHOTHPOBAHHWIO, NpPU KOTOPOM
OHTOJIOTHS OMpEeNeNsieT CXeMy METaJaHHBIX, a C
WH(POPMAITHOHHBIMH CYITHOCTSIMH CBSI3aHBI
SK3EMIUIIPHI, OTIPENEIAIONINe KOHKPETHRIC 3HAYCHHUS B
COOTBETCTBUHU C JAHHOUN CXEMOM.

B mpoekrtax, ucnonedyronmx s3pik CMHTE3 B
Ka4decTBE CPENCTBAa CIEHU(HUKAINU 3a0ad U PECypcoB
pa3IMYHON MPHUPOJBI, HCHONB3YeTCsl Ooyiee THOKUI
noaxon K OHTOJIOTUYCCKOMY AHHOTHUPOBAHUIO
KOHICHITYAJIbHBIX CXEM. BHGMGHTI)I cneuud)m(aunn
YpOBHS i-/ TAKCOHOMHU KIIACCHU(DUKAIIUH OMUCHIBAIOTCS
BEIPQKCHUSAMH,  ONPEHCISIONIMMH, YTO  O3HAYaeT
9JIEeMEHT B TEPMHUHAX TaHHOM OHTOJIOTHH YpPOBHA I,
TakuM  00pa3oM, dTO DJIEMEHT CHenu(uKarun
CTaHOBUTCS JK3EMIUIIPOM STOTO BBIPAKEHHS, a CaMo
BEIpaKCHHE (DAKTHYECKH ONIpeAessieT IMOANOHSITHE,
oTpeieIEHHOE B TEPMHIHAX OHTOJIOTHH.

Cnemyer  OTMETHTh, 4UYTO  MpHUBEAEHHAs B
npebIAyIIeM pasjiene creruduranus (HU3NISCKOH
MOJICJI CHCTEM 3BE3]] MOXKET OBITh ONpe/ecHa Kak
OHTOJIOTHSI, 8 MOJIC]Tb HAOJFOIaTeIbHBIX XapaKTEePUCTHUK
3BE3 — Kak KOHIENTyallbHAas cxema. Bens Ha ypoBHE
MOJICIH HAOIIOAATEBHBIX XapaKTEPUCTHK
HCHONB3YIOTCA HMH(GOPMAIIMOHHBIE CTPYKTYpPHI  JIIS
MPEICTABIICHUS HAHHBIX, TaKUX KaK KOOPAWHATHI
KOHKPETHBIX ~ aCTPOHOMHYECKHMX OOBEKTOB U WX
CBETHMOCTb, HYTO CBOICTBEHHO KOHIICTITYaJIbHBIM
cxeMam, B 1o xe BpeMs Qu3mueckas MOJIENb MpU3BaHa
omnucaTh a0CTPaKIHMIO TOHATHH W OOmMX 3HAHWHA O
cucteMax 3BE3 B IIEJIOM, 4YTO SBJsIETCA 3ajadeit
OHTOJIOTHH. B 3TOM cilydae OHa JOJDKHA ONPEACIATH
CIIOBApb 51 CBOMCTBa OCHOBHBIX MIOHATUH,
HCIOJb3YyEMBIX B MPEIMETHON OO0JIACTH, MOCBIIIEHHOMN
CHCTEMaM 3BE3/.

[IpuBeaéHHBI NpUMEp AEMOHCTPUPYET MOIXOH K
CEeMaHTUYeCKOMY aHHOTHPOBaHMIO TUMa SymbioticStar
KOHLIENTYyaTbHOW CXEMbl OHTOJOTHYECKHM MOHSITHEM
SymbioticStarPhysModel, onpenesnsisi ceMaHTHKy TUIa

SymbioticStar ¢ TOukM  3peHHsT  KOHTEKCTa,
OIIPENEIIAEMOTO OHTOJIOTHEH. WuBapuant
symbPhysModellnv B crernudukanuu  HOHATHS

MpPE/CTaBIsIET COO0W BBIpaXKCHHUE, OIPEAEIIONIee 3Ty
CEMAaHTUKY B TEPMUHAX OHTOJOTHU.

Ecnu  cnenudukanuu  ypoBHS i CBOJUMBI K
JIECKpUNITUBHOW JIOTMKE, B paMKax KOTOPOH MPHUHSATO
OINUCHIBATH OHTOJIOTHH, TO PELICHUE 3aJa4dll BBIBOJA
BKJIIOUEeHUH  (TIOJKIIACCOB) KJlacca aBTOMATUYECKH
HauaET QparMeHTsl cnernuduKanui, OHTOJIOTHYECKU
peJieBaHTHbIC COOTBETCTBYIOLIEMY (parmenry
creuuduKanu ypoBHS i-/ B KOHTEKCTE OHTOJIOTHH
YpOBHA i. K AHHOTalUAM OJHUX U TEX KE DJIEMCHTOB
crenuduKanyuii ypoBHS i-/ HECKOJIBKUMH OHTOJOTHUSIMH
YPOBHS [  JIOTMYECKHH  BBIBOJ  IIPUMEHSETCS
HE3aBHCUMO. Oto TI03BOJISIET TIPUMEHSTH
OHTOJIOTUYECKHU TOAXO0A K CEMAaHTHYECKOMY IOUCKY
PENCBAHTHBIX CHEHU(HKALUA, & COOTBETCTBEHHO, K
JOCTHXKEHUIO CEMaHTHYeCKOW HHTeporepadeabHOCTH
cnenuduKauii.

[TogoOHBIA  MOAXOH  TaKXe  MOXET  OBITH
MCIIOJIb30BaH JUIS COTJIACOBAHUS OHTOJIOTHH HIIH CXEM C
MCIIOJIb30BaHUEM Ha0Opa OHTOJIOTUi 0oJiee BBICOKOTO
ypoBHsi. OHTOJNOTMM M3 HaboOpa MOTYT OIHCHIBAThH
pasHble 00J1acTH 3HAHWH, pacCMaTPHUBAIOIINE HIEMEHTHI
COTJIACOBBIBAEMBIX CIIEIM(UKAINI C Pa3HBIX PAKypPCOB.
Onucanusi B TEepMHHAX OINpPENENEHHON OHTOJIOTHH
Oosee BBICOKOTO YPOBHS TIO3BOJIAIOT OOHAPYKUTH

CEMaHTHYECKHE CXOJCTBa 1581071 pa3H4us
COIJIaCOBBIBAEMBIX 3JIEMEHTOB, HCXOI us3
KOMIETEeHIIMH  JTaHHOW  OHTojorud. llpu  3TOM

crenr(UKAIMK COIJIaCOBBIBAEMBIX OHTOJIOTHH (CXEM)
OCTAIOTCSl HE3aBHCHUMBIMH OT cHeuudukanuii ooinee
BBICOKOTO YPOBHsI. B 4acTHOCTH, HE Ba)KHA CJIOKHOCTh
WX MOJEJCH, T.K. BCE PACCYXKICHHUS MPOBOIATCS B
TEPMUHAX OHTOJIOTHI 00Jiee BBICOKOTO YPOBHSI.

Takum ke 00pa3oM BO3MOKHOCTH MHOTOYPOBHEBOU
KIaccu(UKAIUN WCTIONB3YIOTCS [UIS PEHICHUS 3aadui
CEMAaHTHUYECKOH MHTErpauy IMOBTOPHO HCIIOIB3YEMBIX
MOJAYJIEH OHTOJOIMM M KOHLENTYyalbHBIX CXEM Ha
pa3HbIX ypoBHsiX Kiaccudukaimu. [ToMmumo momxona
MONCKY  PENEBAaHTHBIX JJIEMEHTOB C  IIOMOIIBIO
crienudUKai MeTaypoBHSI MOXKET OBITh pacCMOTpeHa

BO3MOXHOCTb MPUCOEANHEHUS MTOBTOPHO
UCTIONB3YEMBIX MOJyJieH B KauecTBe CrenupUKaIiii
Oonmee  BBICOKOTO  YpOBHA.  BBIMoOdHSSL  poiib
MeTanH(OpPMAIMK,  MOAYJb  MOXET  OCTaBaThCS
HE3aBUCHIMBEIM W BCTpauBaThcs  0Oe3  OONbIIMX
TpyJl03aTpar.

MHoOroypoBHeBbIE cnenuuKaIun MOTYT

UCIIONIb30BaThCS B PA3IMYHBIX BUAAX MOJICIUPOBAHUSL.
OHHM MOTYT OIpEeAesATh MOJETb MPEIMETHON 00IacTH
JeKIIapaTUBHO,  HE  MpeAnojaras  BBINOJIHEHUE
crieruukannii (Kak B MPUBEAEHHBIX BBIIIE MTPUMEPax).



OpmHako Ha 1IOOOM YpOBHE 3TO MOTYT OBITH H
crnenr(UKAIMK  MCIIOJHASMONH OporpaMMel. B aTom
ciydyae creru@uKaiuu MepBOro ypOBHS ONEPUPYIOT
JMAHHBIMH, a CHeIHU(UKAIUN KKIOI0 METaypOBHS [ —
onepupyoT  crneudpuKanusMu  YpoBHS i-/  Kak
O6'I)€KTaMI/l, TO €CTb JHOAaHHBIMH JJII HUX SABJISIIOTCA
crienuduKany ypoBHS i-/. ITO cO34aET BO3MOXKHOCTD
JMHAMHYECKOTO YIPaBJIEHUs. BHIOOPOM HCHOJIHSAEMOTO
KOAA.

5.4 JInanekTnl A3LIKOB

bonpime BO3MOXKHOCTH Ipyu pEeIICHUHU 3a1a4 MOXKET
JAaBaTb OJHOBPEMCHHOC MCHOJIB30BAHUC HECKOJIbKUX

JUaJIEeKTOB  s3bIKa  HA  PA3IM4HBIX  YPOBHSX
KIacCUPUKAMM  WIM B Pa3IM4YHBIX  MOJIYJIAX
cnenuuKanuii. 3To MOTYT OBITB:

e cnemuduKkanmMM B MOIENAX  Pa3IMYHOM
CIIO)KHOCTH  JUII  BO3MOXKHOCTH  PELICHHUS
Pa3IMYHBIX JIOTHYECKHX 3a/1a4;

e crnenuduKanuu Pa3IMYHBIX BHUJIOB

HH(POPMALIUU, TAKMX KaK CXEMbI, OHTOJIOTHUH,

MPOLIECCHI, CEPBUCHI, METAJJaHHBIE U TAK JaJIEe.

B KOHTEKCTE MYJbTHIUAICKTHBIX CICIUPUKAIAN

MHOTOYPOBHEBBIC  CIICIU(HUKANMKA  YIOOHBI  BBUIY

HE3aBUCUMOCTH CIeIM(HUKANUN pa3HBIX ypOBHEH U
BBIBOJIA B HUX.

6. 3akaouenue

Hcnonb3oBaHHe MHOTOYPOBHEBBIX criel(UKALIN,
OCHOBAHHBbIX Ha TAKCOHOMUH KJ'IaCCl/I(bI/IKaL[I/II/I B
COYETaHUU C TAKCOHOMUEN 0000IIeHUs/ClIeuaIn3alun
JUIIL B paMKaxX OJHOTO YPOBHs KiacCH(pUKaIuy,
SIBISIETCST  TMOKHM  CPEICTBOM  CrenuduKarmm,
MO3BOJIIET HUCIIOJB30BaTh CHEHM(UKAIIMK  YPOBHEH
HE3aBHCHMO, B YACTHOCTH, HE Tepssl BO3MOKHOCTH
HCIIOJIB30BATh BBIPA3UTEIIbHBIC cpencTa
criennpUKaIlMi Ha OIHOM YpPOBHE W TPHEMIIEMBIi
YPOBCHb BBIYHCIIUTENBHON CIOKHOCTH HAa IPYroM
ypoBHe. Ilogxomx TOpPUMEHHM [UISi  OpTraHHU3alUH
MOBTOPHOTO HCIIOJIB30BaHUS pecypcos,
CEMAHTHYECKOT0 AHHOTUPOBAHUS, 3aJad JOCTHKEHHSI
CEMaHTHYECKON MHTEPOIEPabeIbHOCTH PECYPCOB.
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The investigation is dedicated to multilayer
specifications in conceptual and ontological
modeling. Instantiation relation serves as a
mean for expression of such specifications.
Historical aspects of investigations in
multilayer conceptual modeling are
considered, issues of  computational
complexity during the use of multilayer
specifications are discussed. An approach to
modeling of subject domains with the use of
multilayer descriptions and a kind of
interconnection of ontological and conceptual
modeling using this approach are represented.
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