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CUCTEMHO-OBBEKTHOE MPEACTAB/EHME MOHATUNHbBIX
3HAHWI C MOMOLLbIO JECKPUMNLIMIOHHOW JTOTNKW

SYSTEM-OBJECTIVE REPRESENTATION OF CONCEPTUAL
KNOWLEDGE WITH DESCRIPTION LOGIC

B paboTe nokasaHa BO3MOXKHOCTb MPUMEHEHWUS CUCTEMHO-OOLEKTHOrO Noaxoda «¥Ysen - ®YHKUMA -
O6bLeKT» W CPeACTB [AECKPUMUMOHHOW IOTUKN A1 ONUCAHUS MOHATMUAHBLIX 3HaHWA. [OHATWIAHbIE 3HAHUS
MPeACTAaBNATCA C MNOMOLLLIO MepapXxMu KOHLENTYaNbHbIX cUCTEM. [lonyyeHHble pesynbTaTbl M03BONANT
COBEpLUEHCTBOBATb CYLLECTBYHOLME CNOCOOLI NpeACcTaBNeHNs NOHATUIAHBLIX 3HAHURA, @ TakXKe paspabaTbiBaTb
MOZENM NOHATWIAHBIX 3HAHWIA, 0T pa>katoLLme CUCTEMHOCTb peasbHON AeiCTBUTENBHOCTM, YTO CyLLECTBEHHO Npy
peLleHnn 3a8a4 KnaccuuumupoBaHms.

KntoyeBble cnosa: CUCTEMHO-06BEKTHBIN NOAXOA «Y3en - DYHKUMS - O6bEKT»,
npecTasneHne MOHATUIAHBIX 3HAHWHA, KOHLENTYyalbHble CUCTEMbl, CUCTEMbI-KNACChbl, CUCTEMbI-SBEHUS,
[LleCKpUMLMOHHAsA noruKa.

The paper uses the possibilities of applying the system-object approach « Unit-Function-Object» in terms of
descriptive logic for describing conceptual knowledge. Conceptual knowledge is represented using a hierarchy of
conceptual systems. The results allow us to improve the existing ways of presenting conceptual knowledge, as well
as develop models of conceptual knowledge that reflect the systemic reality that exists when solving classification
problems.

Keywords: system-object approach «Unit-Function-Object», the presentation of conceptual knowledge,
conceptual systems, systems-classes, systems-facts, descriptive logic.

BBepeHme

MpeacTaBneHne 3HaHWA ABNSETCA OAHMM M3  OCHOBHbLIX HanpaBfieHWIn pasBUTUA
MCKYCCTBEHHOIO WMHTE/NIEKTa. TO Harnpas/ieHWe CBA3aHO C pa3paboTKOoW Croco60B XpaHeHUS
3HaHW B MH(OPMaUMOHHbIX cucTemax (MIC) n BkIovaeT B cebs MOAenn M MeTofdbl
CTPYKTYPUPOBaHNA W OMNWUCaHWUSA 3HaHWA. B HacTosllee BpeMs NpPeACTaBeHWE 3HaHWUA W
MOLENNPOBaHME KOHLENTyaNlbHbIX MPOLECCOB  ABMSETCA OAHWUM U3  BaXHbIX BOMPOCOB
VIHXXEHEPUM 3HaHWi [1].

Mpob6ema NpeacTaBneHns 3HaHWIA 3aK/IK04aeTC B HECOOTBETCTBUMN MEXLY CBeLeHUAMU
O 3aBUCMMOCTAX [aHHOW nNpeiMeTHOW 06nacT, WUMelWwuMucs y  crneupanucta, W
BO3MOXHOCTAMU OLHO3HAYHOTO MPELCTaB/IeHNs Takol UH(opMaLmmn B KomnbioTepHon UC [2,
3]. OCHOBHOV COCTaBMAIOLLENA 3HAHNIA COBPEMEHHOIO YenoBeKa ABNSKTCA MOHATUHBIE 3HAHWS.
Takve 3HaHWSi NPeacTaBnAT U3 cebs Habop NOHATWUIA NpegMeTHOM 0651acTh, UX CBOMCTBA U
B3aMmocBa3W. OfHAKO B HacTosLlee BpeMsi CBA3b METOA0B MNPEACTaBlEHUA 3HaHUA W
KOHLENTya/lbHbIX MOAENEN C CUCTEMHbIMU UCCNEA0BAHNAMM B paboTax No MHXEHEPUN 3HaHWI
MPaKTUYeCKM He paccmaTpuBaeTCs.

B faHHOW paboTe aBTOPbI MCMO/Mb3YIOT A4/1 3TOF0 CUCTEMHO-00BbEKTHbIV NOAX0A «Y3en -
®PyHKums - OObekT». IT0 00YyCNOBMEHO TeM, YTO TOMLKO 3TOT MOAXOH MO3BOJMIAET
pacCMaTpuBaTb He TO/MbKO MaTepuasibHble (Hall TEPMUH «CUCTEMbI-IBNEHUSA»), HO W
KOHLEeNTyalbHble CUCTEMbl (Hall TEPMUH «CUCTEMbI-KMACChbl»), O HE06XOAMMOCTM yueTa
KOTOPbIX NPU NOCTPOEHMM O6LLEA TeOpUM CUCTEM OTMEYEHO elle B paboTtax [4-6]. B paboTtax
[7, 8] paccmoTpeHO COOTBETCTBME CUCTEM-KNACCOB CUCTEMaM-ABNEHUAM C TOYKW 3peHus
CUCTEMHOrO MoAxoja, a Takke 0060CHOBaHa BO3MOXHOCTU MPUMEHEHUS U K TeM, U K ApYrum
BCEX MOJIOXEHWUI CUCTEMHO-00BEKTHOIO NOAX0A.

B pamkax fjaHHOro uccnefoBaHus 06paTMm BHUMaHWE Ha TO, YTO MepapXus CUCTEM-
AB/IEHUI, (hopMUpyemas OTHOLLEHNEM YaCTb-Lienoe, He MMEET BEPXHEN rpaHuULbl B
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COOTBETCTBUM C W3BECTHbIM MPUHLMMNOM OECKOHEYHOCTU. Vlepapxms CUCTEM-KIAacCoB,
(hopmupyemas OTHOLLEHNEM POJ, - BUL, UMEET BEPXHIOK MPaHuLy B COOTBETCTBUMN C U3BECTHbLIM
NOTMYECKMM 3aKOHOM O00paTHOro OTHOLUEHUS O06beMa M COAepXKaHus MOHATMIA (KNaccos).
YNOMAHYTbIA 3aKOH TpebyeT YMeHbLUEHWUS COAepXKaHus, T.e. YMEHbLUEHUS KO/M4YecTsa
MH(OpMaLMKN, KOTOPOE COOTBETCTBYET YMC/Y NPU3HAKOB, ONMUCHIBAKOLMX COfepXaHue Kracca,
npu yBennMyeHUM obbema Kracca, T.e. yucna MOAKIACCOB, BXOAAWMX B Kriacc. pu aTom
COZIep>KaHve, eCTECTBEHHO, MOXET YMEHbLUWTLCA TO/MbKO A0 Hyns. 310 M obycnasnvsaeT
BEPXHIOK rpaHuLYy nepapxum CMCTeM-KnaccoB (KOHUeNTYyanbHbIX cuctem) [9-11].

3 ynomsaHyTbIX Bblle paboT criefyeT, YTO Ha CaMOM BepXHEM YPOBHE uepapxuu
KOHLIeNTYa/IbHbIX CUCTEM HaxXOAATCA CUCTEMbI-K/acChl ABYX BUAOB: Kacchbl (CUCTEMbI-KNACChl)
CUCTEMHBIX KOMMOHEHT WM 06bLEeKTbI-Knaccbl M Knaccbl (CUCTEMbI-KNACChl) CBOWCTB, T.€.
cBoMcTBa-Kiacchl. [pn aTOM nocnefHWe Takxke CYLLECTBYHOT B [BYX BUAax: CBOMCTBA-KIacChl
06bEKTOB (CBOCTBA 0OBLEKTOB) M CBOMCTBA-K/IacCbl CBOMCTB (CBOWCTBA CBOWCTB). [aHHas
paboTa HanpasfieHa Ha W3yYyeHWe CBOWCTB MEpPapXum CUCTEM-KNAcCOB C  LeNbio
COBEPLUEHCTBOBAHMS CYLLIECTBYHOLLMX 7 co34aHuns HOBbIX KaccumKaTopoB
(KnacCMMKaLMOHHbIX CUCTEM), a TakKkKe Ha O060CHOBaHME CBOWCTB 3TOW MepapXuu
(hopMasibHbIMM  CPeACTBAMM C  YYETOM ee COfepXaTeNlbHbIX OCOOGEHHOCTeW, A/  4Yero
MCNO/b3YIOTCA CPELCTBA LeCKPUNUMOHHON noruku (4J1).

1. CCTEMHO-06bEKTHbIN NOAX0A «Y3en - PYHKUMSA - OOBEKT»

B pamkax faHHOro nogxofa cucteMa paccMaTpuBaeTCs Kak (PYHKLUOHa/IbHbIN 06beKT
AN Knacc, YHKUMS UKW Pofib KOTOPOro 06YycroBfieHa (hyHKUMEN WKW PONblo 06beKTa, U
Knacca 06onee BbICOKOro fpyca (T.e. HA[CUCTEMbI), YTO YTOYHSAET OMpefefieHne CUCTEMbl B
paboTe [12]. YNOMAHYTOe B 3TOM OMpefeneHumn sBneHve 00ycnaBiMBaHNA YHKLMN CUCTEMbI
(hyHKUMeA HaLCUCTeMbl PacCMaTPMBAETCs KakK (DYHKUMOHANbHBIA 3anpoc HafCUCTEMbl Ha
CUCTEMY C OnpeAeneHHON (YHKLMeR, KOTOPbIA MMEHYETCS BHELLHEN AeTEPMUHAHTON CUCTEMDI.
MocnefHss ecTb NPUYMHA BO3HUKHOBEHUS CUCTEMbI, Lieflb €e CyLLeCTBOBaHUA W [/1aBHbIiA
onpesennTeNib ee CTPYKTYPHbIX, (PYHKLUMOH&IbHBIX W Cy6CTaHUMabHbIX CBOMCTB. Takum
06pa3oM, BHELIHAS [eTepMMHaHTa CUCTEMbl PacCMaTpVBAETCA B KayeCTBe YHUBEPCATbHOMO
cucTemoobpasyoLero pakTopa.

MpeacTaBneHne cUCTeMbl YA06HO KOHKPETU3MPOBATb B BUAE TPUELUHOW KOHCTPYKLMM
(Y3en - ®yHkums - OODBEKT), OMNUCLIBAIOLLEN CTPYKTYPHble, (DYHKUMOHAbHBIA  ©
Cy6CTaHLMaNIbHble XapaKTepPUCTUKW CUCTeMbI, Hanpumep, [7, 8]. Mpu 3TOM MMEHHO Y3en Kak
MePeKPecTOK CBA3el OnnCbIBaeT (NYHKLMOHa/bHbIN 3anNpoc HaACUCTEMbI K JaHHO CUCTEME, T.e.
ee BHELUHIO [eTepMUHAHTY. [laHHbIA NoAXo4 MO3BONSET MPeACTaBUTbL CUCTEMY-AB/EHNE S B
BMAE CreunasibHoro o6bekTa mcumncneHns obvektoB Abaau - Kapgemwm [7]: A = [(Ls?, Ls!);
fs(Ls?)Ls!; (Os?, Os!, Osf)], rae (Ls?, Ls!) - none gns onucaHus ysna us wUam nepekpecTka
KOHEYHOr0 MHOXECTBa BXOJHbIX CBSA3ei LS? 1 BbIXOLHbIX CBA3el Ls! B CTpyKType HaACUCTEMBI;
fs(Ls?)Ls! - none pna onucaHua QyHKumMn fs, 3afaHHOM HALCUCTEMOMW, WM MeETOoZa,
obecneunBatoLLLero yHKUMOHa/IbHOE COOTBETCTBUE MEXAY BbIXOAHbIMU LS? 1 BXOAHbIMU Ls!
noTokamu gaHHoro y3na; (Os?, Os!, Osf) - none ans onucaHna cyoctaHumanbHbIX (00beKTHBIX)
XapaKTepuCTUK CUCTEMbI (BXOLHBIX, BbIXOAHbIX, NepefaTOUHbIX).

Cuctema-knacc ", pofib KOTOPOW OMpefensieTcs po/bi0 CUCTeMbl-Knacca 6onee
BbICOKOTO fpyca unepapxvu, MOXeT ObiTb (hOpMaslbHO MpeACcTaB/ieHa B Bue Apyroro
CMeunanbHOro 06beKTa McuMCneHus 06bekToB Abaan - Kapaenn € MCNoOb30BaHWEM
0603HayeHNIA, NpuHATLIX B 41 [8]:

VS'3AS' n Y = [SH; RS‘CRSH], (1)

rae S' - none 415 yKasaHWUs Ha CUCTEMY-K/acc 60/ee BbICOKOTO sipyca nepapxum,
COOTBETCTBYOLLEN y3ny US cucTembl S; - none ANs OnucaHus MeToza,
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COOTBETCTBYHOLEr0 ponm RN (hyHKUMKM FS*) cnctembl S, BNOXEHHOI B ponb RS'! HaaCcUCTEMBI
S'1; A - cMBON BIOXEHUSA KOHLENTA B KOHLIENT WA PONK B posib B A3bike /1.

2. [eCcKpuUnumMoHHasA /1orMKa Kak CpeAcTBo NpeLcTaBNeHNs NOHATUMHBIX 3HAHWI

[J1 - 370 A3bIK NpeLCcTaBneHNs 3HaHUIA /19 ONMUCaHUA NOHATUIA NpesMeTHOW obnacTv B
He/ABYCMbIC/IEHHOM, (DOPMaIN30BaHHOM BUje. Ba30BbIMN CUHTAKCUYECKUMU 3IEMEHTaMU A3blKa
LECKPUMLMOHHOW  /IOTVKM  ABNAKOTCA  aTOMapHble  KOHLENT W pofb, COOTBETCTBYHOLLME
OA4HOMECTHOMY W [ABYXMECTHOMY MpeAuKaTaM $3blka MaTeMaTU4ecKoh NorMku. KoHuenTbl
NPUMEHSAIOTCA 19 ONUCaHUA KNaccoB, PONN - A5 ONUCAHWUSA OTHOLUEHWIA MEXAY KOHLenTamu.
KoHuenTbl M posnM NO3BOMAIOT OMUCHIBATb MOHATMA M UX CBOWCTBA. OfHOM U3 6a30BbIX
AecKpUnumnoHHbIX noruk asnsetcs A1 ALC [13, 14] CwuHtakcuc normkn ALC npencTasneH
HWKE B KPaTKoi hopme.

{T;1;0; nEC; ~C;C nNO; C U D; 3m. C; VR. C}

CuMBONbI * U " - KOHLENTbI (Ha3blBaOTCA UCTUHA M I0XKb). A - aTOMapHbIA KOHLENT,
C, D - npon3BobHbIe KOHLENThLI, R - aTomapHas ponb.

B Teopumsx, onucbiBatoLLMX 6a3bl 3HAHUIA, pa3IMYatoTCA 06LLME 3HAHUSA O MOHATUAX U UX
B3aIMOCBA3AX, KOTOpPble BbIpaXalTCAd C MNOMOLbID YTBEPXAeHUA o6wero Buga -
TEPMUHOMIONMIA, UM aKCUOM, a TakXXe 3HaHUA 006 MHAMBUAYaIbHbIX 00bEKTaX, X CBOMCTBAX W
CBA3AX C ApYyrvMMu 00bekTamMu - YTBepXAeHusa 06 wHamsBugax. B [AJ1 BbigensoT Habop
TEPMUHOMIONMYECKMX aKCMOM, Ha3biBaeMblil TBOX, Y Habop yTBEpXAeHUA 06 OTHOLUEHUSX W

CBOMCTBaX MHAMBMAOB - ABOX. BmecTe OHM 06pasytoT 6asy 3HaHWA, WM OHTONOMMIO

K = TBox "“ABox. B pa6oTte wucnonb3yercd pacwupeHne norukn ALC po ALCOIQ,
npeacrtasneHHoe B pabote [14]. C nomouwbto OJT ALCOIQ MOXKHO onpefenuTb KOHLENTbI A1
cucTeM-knaccoB. OfHako N8 ONWCaHUA WepapxXuu posieil BbIpasUTeNbHOCTU 3TOM JIOTUKK
HefoCTaTOuYHO. [NA pelseHns 3agayvm  MOCTPOEHUS  MepapXum  KOHLUENTYaslbHbIX CUCTEM
Bocnonb3yemcs AJ1 SHOIQ ALC [13]. OHa pacwmpsier ALCOIQ 1 MMeeT akcMoMbl ANs ponein
RBox (no aHasnornv ¢ TBox n ABox), YTO NO3BO/ISIET ONUCHIBATL MEPAPXMIO POJIEA KaK CUCTEM-
Knaccos. B /1 SHOIQ ponyckaloTca akcumombl Buga R A S, rae R, S - Npon3BO/bHbIE POSN.
Mpun 3TOM roBopAT, UTO R ABNAETCA NOAPONBLIO S, a S - Haaposbio R.

3. dopmanusaums nepapxmun NOHATUNHBLIX 3HAHNI (KOHLENTYa/lbHbIX CUCTEM)

[ns 060CHOBaHUA CTPYKTYPbl NepapXun KOHLENTYaslbHbIX CUCTEM HEOOXOLMMO BBECTU B
noruky SHOIQ noHATUIA «06bEM» M «COAEPXKaHKEe» CUCTEMbI-Kacca.

Copgep>kaHue cuctembl-knacca ( C o n t) BKIOYaeT HaacucTeMy-Knace (Pof4oBOiA Knacc), a
TaKXXe COBOKYMHOCTb OT/IMYMTESIbHBIX MPU3HAKOB (POneli B HALCUCTEME) 3TON CUCTEMbI-K/acca.

CopepxaHue cuctembl-knacca B [J1 BblpaxaeTcs Yepe3 posfib, MOLAEPXKMBAIOLLYHO
(hYHKUMOHaNbHYO CMOCOBHOCTb HALCUCTEMbI-K/IACCA, a TAKXKe Yepe3 caMy HaJCcuCcTeMy-Knacc:

crnt(sj) = iy 3RS

rge i =0, N, i - Homep sapyca nepapxuu; I, j, 1j, pj - HOMepa BHYTpPY OAHOr0 fpyca nepapxmu.
Ponn Takke SBNAIOTCA cucteMamu-knaccamu. CnefosatesibHO, Takke 06/1afatoT CofepXkaHnem
(cBOICTBA-CBOMCTB).

Ob6bem cucTembl-knacca ( Vo I) coctasnseT COBOKYMNMHOCTb BUAOBbLIX CUCTEM-K/1ACCOB,
BXOAALLMX B CUCTEMY-KNACC, ABMAOLLYHOCA /19 HUX POLOBOIA.

MoHATMe 06beMa CUCTEMBI-KNacca MOXHO onucaTh C NOMOLLLIO onepauuy 06beAMHEHNS
KOHLLeNTOB:

VoI(s'j) = SjA, 1 T5,i,2 TSIMN,
npuyem sj* p sjj, p = 1,Ni. Nj - KOIM4eCTBO Y3/10B i-yPOBHSA NepapXuu.
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[anee 060CHyeM npaBuna NOCTPOEHUS NeEPapPXUMN CUCTEM-KACcCOB. Tak, UccnefoBaHHbIN
A.A. BOrgaHoBbIM MPUHUMMN MOHOLEHTPM3Ma YTBEPXKAAET, UYTO YCTOWUMBas cuctemMa «OygeT
XapaKTepn30BaTbCs eAMHBIM LIEHTPOM, a eC/iv OHa NPEeACTaBNsAeT U3 Ce0A CNOXKHYIO, LenHYHo, TO
OHa WMeeT OAWMH BbICLWINIA, O6LMIA UeHTp» [15]. [daHHbIA NPUHUMN SBNSETCA CNeACTBMEM
MNepapxXmMyeckom YMnopsiAoYeHHOCTN CUCTEM, B HaLLUEM Cflyyae - MEepapXmMyecKoin CTPYKTYpbl
POLOBMAOBLIX OTHOLUEHMIA MeXay cucTeMaMmn-knaccamu (KOHLENTyalbHbIMW CUCTEMaMM).
[Janee npegnaratoTca YTBEPXAeHNsA, 060CHOBbIBAIOLLME 3TOT MPUHLUMM U B LEIOM CTPYKTYpY
B3aMMOOTHOLLEHWI KOHLENTYasIbHbIX CUCTEM.

Y1BepxaeHue 1. Ecnu cuctema-knacc SABseTcq BUAOM CUCTeMbI-Kacca 60/1ee BbICOKOro
fpyca ¥ CcBOicTBa (CBOWCTBA-KMacChbl) CUCTEMbI-Kacca Takke SBNAKOTCS BWMAOM CBOWMCTB
(cBOWCTB-KNAaccoB) cUCTeMbI Knacca 60/1ee BbICOKOrO fipyca, TO JaHHas uepapxusi UMeeT OfAMH
KOpPEHb.

MHOPM:;
B o

[oKaxxeM BbILLIEYNOMAHYTOE YTBepXKAeHMe. [yCTb AaHbl cucTembl-Knacchl SMj u Rsj,

rze i - Homep sipyca nepapxuu, j - NOpPsALKOBbIA HOMEP y3na B Apyce, | - NopsaKoBbIN HOMep
HaZicucTeMbl B Apyce. B TepMmHax geckpunumoHHoi forvkm SHOIQ, pacLlumpeHHON NOHATUSMU

«06bEM» (Vol) n «copepxaHme» (Cont) cuctembl-knacca: SNij - koHuenT, RSMj - ponb
(thyHKLMOHAIbHAsA posib).
[JonycTM, 4TO CYLLECTBYHOT CUCTEMbI-K/ACcChl (MOTOMKM) SJi p , BXogsawme B SMhij, T.e.

Si+\ pP Sjj . MycTb CyLleCTBYHOT cUCTeMbI-Kacchbl (CBOMCTBa-Knaccbl) RSN A, BXoAsLne B

RS\j, RSj"i p RSh m Onuwem dparmeHTsl TBoX 1 RBOX B BUE BbIpaXKeHNS:
r r

TBOX -4 S 1+ P Sj | (RBOX =+ RSU, p RS @)

N3 (1) u3BeCTHO, 4TO CBOMCTBa-Knacchl (PyHKUMOHabHbIE POAN) MOAAEPKUBAKOT
(hYHKUMOHaNbHYO CMOCOB6HOCTL HaacucTembl SMjj. CnefoatesibHO, Kaxias CUCTema-Knacc
[O/MKHA UMETb MOAAEPKMBatOLMe, PYHKLUMOHA/IbHBIE PONW, ONpedenstoLive ee HasHavyeHne. B
CBOHO ouvepeqp, RSji p Takxke ABNSETCA cMCTEMOR-Knaccom u Buaom RS]_j . RS]_j - HagcucTema-

Knacc, T.e. OHa JO/PKHa 061afaTh NOAAEPXKMBAOLLMMI NPU3HaKamu (CBOVCTBa-CBOWCTB).
Onuwem cuctemy-knacc S\j B TepmuHax norukm SHOIQ. Monyymm cocTaBHON KOHLENT,
KOTOPbIA MOXHO OMNKMcaTh C MOMOLLGHO OMnepaummn nepeceveHms:

Sljp Y 3rsh A,

rae lj - nopsaAKoBbIN HOMEP HafcUcTeMbl-Knacca (CBOMCTBa-K1acca) Mo OTHOLWEHWIO K sj ; Pj

- NOPSIAKOBLIA HOMEp CUCTEMbI-K/Acca B spYCe Mo OTHOLIEHWIO K Sj; . Y TOUHUM NpuBeaeHHOe

paHee BbIpaXXeHWe B COOTBETCTBMU C OMNpesesieHnem cuctemsl (1).
B Buae BbipaxkeHuin gna TBox n RBox nonyunm crnegytoee:
[ r

TBox = pSj p SI,, y SRS"ip* |m; RBox = WSjj p RSn_ij y 3RSkiipjj
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CuCcTeMbI-KNacehl AOMKHbI UMETb BUAOBbIE NMPU3HaKK (CBOMCTBA-KMacchl), OTINYHbIE OT
POZOBbLIX. TO HEOOXOAMMO [/151 MOCTPOEHMS NOC/EAYHOLLMX IPYCOB UEPAPXMM U COOTHOCUTCS C
NOTVYECKUM 3aKOHOM 0OpaTHOrO OTHOLLEHWS 06beMa W COAEPXKaHWs, B COOTBETCTBUM C
KOTOPbIM CUCTEMa-Knacc, Hacnefyemas OT TeKylleil CcucTeMbl-Kfacca, [O/MKHa 06/1agaTb
6OMbLUMM KONIMYECTBOM BWOBbIX MPU3HAKOB, T.e. GOMbLUMM COAEPXKaHUEM, HO MEHbLLINM
06bEMOM. [py NPUMEHEHNI 3aKOHA LiENIMKOM KO BCEI MepapXuu CUCTEM [O/MKHbI BbIMOMHATHCS
CNnefiytoLLyie COOTHOLLEHNS:

Vol(®m)c...cVol() cVAI() . .. (3)
ContCopo ) p ... p ContSlpp-k™ ) p (4)

N3 (3) crnegyeT, 4To ecnu ABMraTbCs MO Apycam, TO KaXkas poAuTe/bCKas CucTeMa-
Knacc JO/DKHa MMETb MeHbLLEe KOMMYECTBO NPU3HAKOB, YeM TeKyLlasi, cnefoBaTenibHO, UMETb
60NbLLNIA 06bEM, a U3 (4) credyeT, UTO YMEHbLUAETCS KOMYECTBO MPU3HAKOB A0 NMpeaensHOro

COCTOSIHUS, MPW KOTOPOM COAEPXKaHWe fBAseTcA Hambonee NosHbIM 1 K = 0, p, =0. Mpu 3ToM

Mbl MOXXEM rOBOPWUTbL O KOPHEBOW CUCTeMe-K/acce S, , YTO NOATBEPXAAET eAUHCTBO BEPLUWHbI
KnaccuhnKaLoHHOM CXeMbl U YTBepXaeHue 1.

-EA.SHI,NJ.

RS2y ‘

{ Ronr

‘ Sie1.! ‘ ‘ Sisd “ Sis ‘% RS/
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PucyHok 1 - Mepapxunyeckasa CTpyKTypa CUCTEM-K/1acCcoB

YT1BepxaeHne 2. KopeHb MepapXum CUCTEM KacCoB [ENMNTCS HA CUCTEMbI-KNAcChl,
NpeAcTaB/sIOLIME 06bEKTbI-KNACChl U CBOWCTBA-K/TACChI.

MycTb CyLlecTBYeT KOpHeBas CUCTeMa-Knacc S, , KOTopas He WMeeT POoAuTenei.

OMyCTUM, YTO OHa MMEET ABYX MOTOMKOB (cucTembl-Knacchbl) S°i n ASi%, Toraa S°i p So;
4

RS*°l p So; Vol(So) = S°i T RS*°i. Cont(So) = RS*°i, rae RS*°i - cucTema-Knacc, BKIHOYaroLas
BCE MOAAEPKMBatOLME MPU3HAKM NPeAMETHON 06/1acTu, T.e. SBAANOLWEAACS (YHKLMOHAIbHON

ponblo. RS°i - MpedenbHO LUMPOKAas Pofib, COOTBETCTBYHOL|As Kaccy —«CBOMCTBO®.

CnpaBef/1BO 3aMeTUTb, YTO B 3TOM C/lyyae Takxe 6yayT BbINOMHATLCA COOTHOLWEHUSA (3) 1 (4).
3T0 NOATBEPXKAAET CTPYKTYPY MePapXun KOHLEMNTYaIbHbIX CUCTEM N YTBEPXKAEHWE 2.

3aknyeHne

PacCMOTPEHHbIA B [aHHOW  CcTaTbe CMOCO6  ONUCaHUA  3HaHWIA  ABNSIETCH
YHUBEPCA/IbHbIM, T. K. YYUTbIBae€T He TO/MbKO MaTepuasibHble, HO W  KOHLENTya/bHble
CACTEMbI, OTPaXAalOLMecs B  Hallem CO3HaHWM B BWAE  MOHATUAHLIX  3HAHWNA.
MpeAcTaBNeHHbIV crnocob No3BO/SAET ONUCaTb CTPYKTYPHbIE, (DYHKLUMOHA/bHbIE N 0ObEKTHbIE
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W THKiumKTW

MHOPM:;
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XapakTepucTUKM 13yyaemoi NpeaMeTHON 06/1acTh Kak Ha YPOBHE SB/IEHWI, TaK U Ha YPOBHE
KnaccoB. WMHMOpMaLMOHHbIE CUCTEMbl, OCHOBAHHbIE HA TakOM METOAE XPaHEeHWUs 3HaHW,
MO3BONAIOT XPaHUTb M 06pabaTtbiBaTb ONbIT OpraHu3auuii B yao6HoM Buae. Kpome Toro,
NPeACcTaBNeHHbI METOZ, ONUCaHWS 3HaHWIA ABNSEeTCA (POPMasIM30BaHHbIM, TaK KakK B [aHHOM
paboTe MOKa3aHO, 4YTO AN4 (POPMasbHOrO OMUCaHMS MOAENN KOHUENTYaslbHbIX 3HaHWM
MOXHO WCMO/Mb30BaTb CUCTEMHO-O0BLEKTHbLIA MOAX0A «Y3en - PyHKums - OO6beKT» Mu
(hopmasnbHble cpeacTsa AeCKPUMNLMOHHOW NIOTUKN.

Kpome TOro, B paboTe MOKasaHO, 4TO MOHATUA CUCTEMHO-OOBLEKTHOrO MOAX0Aa
«CUCTEMA-KNacc» W  «CBOWCTBO-K/MAaCC»  OAHO3HAYHO  COMOCTAaBNAKTCA C  MOHATUAMU
[NECKPUMLMOHHON NOrMKN. CUHTAKCUC M CEMaHTMKa AecKpUnuMoHHoW nornkn ALCOIQ n ee
opurnHasibHoro pacwuvperus SHOIQ no3BonsoT 060CHOBaTL CTPYKTYPY MEpapXum CUCTEM-
K/lacCoB M 006A3aTe/IbHOCTb BbLIMOMHEHNA MPUHLMMNA MOHOLEHTPU3MA A1 KOHLENTYasIbHbIX
cucteM. BBefieHVe MNOHATUIA «0OBEM» U «COAepXKaHWe» CUCTEM-KIAaCcCOB U OMNUcaHue WUX
CpeacTBamMy  [ECKPUMUMOHHON NOTMKN  paclumpsieT CUCTEMHYHO TeOoputo, OCHOBaHHYH Ha
CUCTEMHO-00bEKTHOM  mofxofe. [lonyyeHHble pe3ynbTatbl B MEPCreKTUBE  MO3BONAT
COBEpLUEHCTBOBATb CYLLIeCTBYHOLLME 7 co3jaBartb HOBble KflaccuukaTopbl
(KnaccuUKaLMOHHbIE CUCTEMbI), SABMAIOWMECS BaXKHLIM BWUAOM KOHLUENTYabHbIX MOZesnei
MOHATUIHBIX 3HAHWIA.

Pa6oTa BbiNonHeHa npu (MHaAHCOBON nopdep>kke PPN  (npoekTbl Ne 18-07-
00355a, Ne 18-07-00356a, Ne 19-07-00290a, Ne 19-07-00INM1a, Ne 19-29-01047wmK).
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