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PE3IOME. Onucana  obobwennas  cmpykmypa
nouamusa. Ha ocnose 0000wennol  cmpykmypol
NOHAMUST pa3paboOmana CemaHmuyeckas OpeaHu3ayusl
Camoopeanuzyiouelics  UHGOPMAYUOHHOU — CUCTEMbL
(CHUC), sknwouarowas cemanmuyeckoe npeocmasieHue
KOMHOHEHMO8 U  CHOCOObL  UX — CeMAHMUYECKO20
83aumooelicmsus  mexcoy  coboti, a  makowe
szaumooeticmseusi CUC ¢ enewnell cpedoti (cucmemotri
noavzoeamerneti). Ipuseoenwi opeanuzayus
KOHYEeNnmyaibHoU MOO0elu npeoMemHol oobaacmu u
cemanmuueckas — opeanuszayus — OauHulx.  OnucaHul
CMpPYKMYpa U MAKpOCBOUCMBAd NOHAMUA-00beKmd,
NOHAMUSI-NPOYeccd,  NOHAMUS-OAHHLIX,  NOHAMUSI-
nOIb3068aMe. Paccmompen MeXaHusm
coseputencmeosanus ~ CHC,  uanpasenenwviti  Ha
B0CCMAHOBNIEHUE — CO2NACOBAHHOCMU — CIPYKMYPHO-
@DYHKYUOHANbHOU — OpeaHUu3ayuu  KOMNOHEHMO8 U
cucmemvl 8 YeIOM, HAPYUAEMOU OMKIOHEHUAMU
(uckniouenuamu) 6 cmpykmype u HeoOX00UMOCMbIO
UBMeHeHUs1 (PYHKYUOHAIbHOCTU 8CIeOCMBUE USMEHEHUs.
3a0au, peulaemvlx no1b308amesIMu.

KIIFOYEBBIE CIIOBA: o6was meopus cucmem,
cunepzemuka, CaMO0P2aHU3VIOUasCsl cucmema,
uHgopmayuonHas cucmema, apxumexmypa
UHGOpMAYUOHHOU  cucmeMbl, MOOelb NpPeOMemHOU
obnacmu, 6aza OAHHBIX, IBOIOUUOHHASL MOOEb
OGQHMHbIX.
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1. BBenenue

Kak ormeuaercs B [1], OCHOBHOM HCCIEIOBATEILCKON 00JACTBIO IS
buokocmonorun SBISETCS Pa3BUTHE MHTETpPalbHBIX uccienoBaHuil. C  3TuM
MTOJTHOCTBIO COTJIACYeTCS OCHOBHOM MOAXOJ[ IPOM3BOJIMMBIX HAMM MCCIICIOBaHUH,
KOTOPBIE JIS)KAT Ha CTHIKE WH(POPMATHUKH, MPOTPAMMHUPOBAHUS, CHHEPTETUKU, TCOPHH
CHUCTEM M TEOPUH CaMOOpTraHu3aluu. Pe3yJbTaToM HAIIUX HCCIEAOBAHUS SIBUJIACH
pa3pab0OTKa  OCHOBHBIX  TEOPETHUYECKHX  KOHIENIMWA  CaMOOpraHU3YIoIIecs
WH()OPMAITMOHHOW CHCTEMBI, CIIOCOOHOW, B OTJIMYHME OT CYIIECTBYIOIIUX CHCTEM
camoMoTu(pUIMPOBATHCS (CaMOIOCTPAaUBATLCS) M CAaMOCOBEPIICHCTBOBAThCS. Kpome
toro, Hanuuue B CUC BHYTpUCUCTEMHOW CEMAaHTHKH MO3BOJISIET MPEBBICUTH MOPOT
CTaTUCTUUECKON A(PGEKTUBHOCTH, TPUCYIIEH HBIHENTHUM HH()OPMAIIMOHHBIM
cucteMaM. B Hacrosmied cTaThbe U3JIaraeTcsl CeMaHTHYeCKas OpraHu3alus
CaMOOpPTaHMU3YIOIIeHCs HHOOPMAIIMOHHON CUCTEMBI.

2. O0001meHHAas1 CTPYKTYpa NOHATHS

B KoHuenTyaabHOM  MOJAETUPOBAHUU CHCTEM IIMPOKO  HCIOJIb3YETCS
CEMaHTUYECKUN TOJIX0/l, OCHOBAHHBIN HA UCIIOJIb30BAHUN OHSTUH.

[TonsiTue ecthb pe3ynbrar 00001IEeHNS 00BEKTOB HEKOTOPOIo TUIa (BUAa, Kiiacca)
Y BBIJICJICHHSI 9TOTO MHOXECTBA OOBEKTOB IO OINPEACTCHHON COBOKYITHOCTH OOIIUX U
B COBOKYMHOCTHM  OTJIMYHUTENBHBIX JUIS  HUX  NpU3HAKoB.  OCHOBHBIMH
XapaKTEPUCTUKAMH MOHATHUSA ABILIOTCA [2]:

UM — 3TO CHUMBOJ (CJIOBO WM CIOBOCOYETAHUE), WIACHTU(ULHUPYIOLIUI
MOHSITHE CPEIM MHOXKECTBA BCEX MOHSITHIA;

COJIep’)KaHUE OTpPakaeT COBOKYIHOCTb IPHU3HAKOB, KOTOpPbIE BCE BMECTE
JOCTaTOYHBI, a K&XKAbIA HEOOXOAUM IS BBIACJICHUS TaHHOTO TUIIa OOBEKTOB;

00BEM COCTaBIISIET MHOKECTBO 0000IIAEMBIX B IOHSITHH OOBEKTOB.

CopepxaHue MOHSATUS MOKET OBITh MPEICTaBICHO MYCTHIM MPEIUKATOM, YTO
TpeOyeT SBHOTO CBSA3BIBAHUS C TIOHATHEM OOBEKTOB, MMEIONTUX HEOOXOIUMBIH HAOOP
CBOMCTB U uX 3HaYeHU. OOBEM MOHATHUS MOXKET OBITh BOOOPaKAEMBIM (MBICTUMBIM,
BUPTYaJIbHBIM), 33JJaHHBIM CBOMCTBAMH OOBEKTOB, COOTBETCTBYIOIINX MOHATHIO, a HE
YKa3bIBATHCS TIOJHBIM UX TEPEUUCICHUEM.

KoHCTpyKTMBHOM OCHOBOW KOHIIENTYaJIbHOTO MOJCIUPOBAHUS CUCTEM SIBJISICTCS
obmas Teopusa cucreM HO.A. VYpmanuea (OTC-VY), opueHTupoBaHHas Ha
MOJICTUPOBaHUE HBOMIOUMOHHBIX cucteM [3-5]. B OTC-Y cucrema 00OBEKTOB
nanHoro (i-ro) pona (R-cucrema i-ro pona wim R;j) — 3T0 3aKOHOMEPHOE MHOYKECTBO
00BEKTOB-CUCTEM OJHOTO M TOTO k€ poaa. [Ipuyem BbipakeHHue “0qHOTO U TOTO Ke”,
Wiy “IIaHHOTO poja’” O3HAYaeT, 4YTO KaXKIblii OOBEKT-cHCTEMa OO0JagaeT OOIUMHU,
POJIOBBIMU TPU3HAKAMU (OAHUM M TE€M K€ KaueCTBOM), a UMEHHO: KaXKJbli M3 HUX
MOCTPOEH M3 BCEX WJIM YacTH (DUKCUPOBAHHBIX “TIEPBUYHBIX DJIEMEHTOB M & MO B
COOTBETCTBUH C YaCThIO UJM CO BCEMHU (PUKCHUPOBAHHBIMU OTHOWIECHUSIMU I € R;, ¢
YacTbl0 WJIM CO BCEeMHU (PUKCUPOBAHHBIMM 3aKOHAMHU KOMIIO3ULMU Z € Z;,
pean30BaHHBIMU B paccMaTpUBaeMoOU cucTeMe OOBEKTOB JaHHOro poaa. OObeKT-
cucrema (OS) — 3T0O KOMIO3MIIUS, WIK €IMHCTBO, IOCTPOSHHOE 10 OTHOIICHUSIM (B
YaCTHOM CIIy4ae — B3aUMOJICHCTBUSM) I' € Rj U OrpaHUYHMBAIONINM 3TU OTHOIICHHUSI
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YCIOBUSIM Z € Zij U3 “NepBUYHBIX’ DJIEMEHTOB M € M®, Boizenensoro mo
ocroBarmsiM a € A u3 yrusepcyma U. B COOTBETCTBHHU C 3aKOHOM CHCTEMHBIX
npeoOpa30BaHUN HEIBOJIOIMOHHAS (IBOJIIOLIMOHHASI) OOBEKT-CUCTEMa B paMKax
HEABOJIIOIIMOHHONW  (PBOJIFOIIMOHHOMN) CUCTEeMbI OOBEKTOB I-ro pojna, Osarogaps
CBOEMY CYIIECTBOBAaHUIO W/MUJH JABY-, OJHO-, HOJLCTOPOHHUM CBSA35IM CO CPEJIOH,
Oyzmer TmepexouTh M0 (PUKCUPOBAHHBIM HEIBOJIOUUOHHBIM  (BOJIIOIMOHHBIM)
3aKOHaM Z €Z¢: a—Jm00 B ce0s — MOCPEACTBOM TOXKJIECTBEHHOIO MpeoOpa3oBaHus; 0
— 1100 B JpyrHe OOBEKTHI-CHCTEMBbI MOCPEJACTBOM OJHOTO W3 7 W TOJBKO 7
Pa3IMYHBIX  HEIBOJIIOIMOHHBIX  (DBOJIOIMOHHBIX) MpeoOpa3oBaHU, HMMEHHO
u3MeHeHui: 1) KojaudecTBa, 2) KadecTBa, 3) OTHOIICHHH, 4) KOJMYECTBA M
KayecTBa, 5) KOJIMYECTBA M OTHOIICHHUM, 6) KadecTBAa M OTHOIICHUU, 7)
KOJINYECTBA, Ka4eCTBa, OTHOIIEHU N BCEX WJIM YACTH €ro “NEePBUYHBIX 3JIEMEHTOB.
[TosToMy ommcanue R-cucTeMbl I-TO pojia COOTBETCTBYET HEKOTOPOMY IOHSTHIO, a
00BEKT-CUCTEMAa R-CUCTEMBI I-T'0 poJia €CTh JIEMEHT 00beMa STOr0 OHSATHS.

B osrom ciywyae ¢azoBoe NpOCTPaHCTBO CHUCTEMBI MPEACTABISECTCS CEThHIO,
y3JIaMU KOTOPOH SIBIITFOTCS MHOXKECTBAa 00BEKTOB i-X TUNOB (R-cucteMsr i-ro pona), a
CBSI3U OTPA)KAIOT BKJIOUCHHE OOBEKTOB 00Jiee HU3KOTO YPOBHSI B OOBEKTHI Ooiiee
BBICOKOT'O YpPOBHS WJIM BBIZICICHHE H3 OOBEKTOB I-r0 THUIIA HEKOTOPOTO
MOAMHOXKECTBa  (MOATUMA)  OOBEKTOB  C  ONPEACIICHHBIMHM  CBOMCTBaMHU.
KonnentyanbHass MoOJelb CHUCTEMBl €CTh CHCTEMa B3aMMOCBSA3aHHBIX TOYEK B
(a30BOM MPOCTPAHCTBE, COOTBETCTBYIOUIUX COCTOSHUSIM 3JIEMEHTOB, MOJCHUCTEM U
CHUCTEMBI B LIEJIOM.

Cucremsbiii u3oMophu3M U CUCTEMHBIN nonuMmopdusm, BBeneHHbie B OTC-Y,
MO3BOJISIIOT OTPAaHUYHUTH KaK KOHKPETHYIO CHUCTEMY, TaK M MHOXKECTBO IMOJJOOHBIX
cucteM R; o0nacThio 11€eco00pa3HbIX CHUCTEM, OO0JIAJIAlOMIUX BBIPAKECHHBIMU
CUCTEMHBIMHU (IMEP/PKEHTHBIMU) CBOMCTBAMHM W HMEIOIIMX JIOCTATOYHBIC YPOBHH
KOPPEKTHOCTH, HaJIEKHOCTH U 3)PEKTUBHOCTH (DYHKIIMOHUPOBAHUSI.

[ToaToMy 00001IIEHHYIO CTPYKTYPY MOHSITHS MOKHO TIPEJICTABUTH B BUJIC:

P={plp=<n, ps pc, pv. pw, pa>}
rae P — MHOXKeCTBO BceX NOHATHH, p — 0003HAUYEHHE MOHATUSA, N, Ps, Pe, Pur Pwr Pa —
COOTBETCTBEHHO WM$, COCTaB, CoOJEpKaHHEe, OObeM TIOHSATHS, BHEIIHEE
MPEICTaBICHHE U MAKPOCBOWCTBA.

Nwms naentudunupyer noHsTue cpeau BceX Apyrux mnoHstui. CocTaB MOHATUS
OTpakaeT COBOKYIHOCTh MOHSATUH 00Jiee HMU3KOIO YPOBHS, 3a/Ial0IINX CTPYKTYpPY U
CBOMCTBa 00OBEKTOB, COOTBETCTBYIOIINX JaHHOMY MOHATHIO. Colep)KaHue MOHATUS
SBJISIETCS TPEAUKATOM, OMNPEACTSIONIMM OOBEKThl, OTHOCAIIUECS K JaHHOMY
MOHATUIO, U BBIJCISIONIUM 3TH OOBEKTBI CPEeAM BCeX APYrux 00beKTOB. OO0BeM
MOHSATUSL COJEPKUT JIMOO CINHCOK OOBEKTOB, JMOO mpaBuia (HOPMUPOBAHUS
O00OBEKTOB, COOTBETCTBYIOLMX TMOHATHIO. BHelHee mpejcTaBiIeHUE 3aJaeT
BO3MOXKHBIE CITOCOOBI MPEJCTABICHUS OOBEKTOB M3 00beMa MOHATHUS BO BHEITHIOHO
cpeny. MakpoCcBOMCTBA MPEACTABIAIOT 3HAYUMBIE OMEPKEHTHBIE CBOMCTBA
0OBEKTOB MOHATHUSA U CIIOCOOBI UX (HOPMHUPOBAHUS.

Mex 1y TOHSATUSAMU ONPENEIISIIOTCS OTHOIIEHUS B BUJIE:

Rp = {rp | rp = <nrp; P11 P2, trp>}l
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riae R, — COBOKYIHOCTb Pa3IM4YHBIX OTHOIIEHUI MEXKIY NOHATHAMH, I', — OTHOLICHHE
THMna t,, MeXy NOHATHAMU p1 U P2, Ny, — UM OTHOLICHUS.

JlomyCTHMBI CIENyIOIHe THUIIBI OTHOIIEHUH t,, MeXIy MOHATUSAMM: arperanus
(4acTb-11€710€) — TIOHSTHE P, SBISAETCS KOMIIOHEHTOM (YacThiO) MOHSATUSA-arperara py;
Kiaccu(pukanus — MOHATHE p, SBISCTCS MOAKIACCOM Kiiacca pp; 0000menue (po-
BHUJI) — BHJOBOC TIOHATHE p, SBISETCA KAaTErOpUel pPOJOBOTO TOHATHSA P,
abCTparupoBaHue — MOHATHUE p; ABJSETCS KOHKPETHU3AIEeH OHATHI-00pas3a p;.

[IpuBeneHHBIC OTHOIICHHSI HMEIOT CIICIYIONTUN CMBICIL.

Arperanmsi 3amaeT OTHOIICHHE MEXAY TOHITHEM-arperatoM W JIpYTrUMHU
MOHSATUSAMHU, Ha3bIBAEMBIMH KOMMOHEHTaMu [6, 7]. OHa mo3BosieT (HOpPMHUPOBATH
L[EJIOCTHbIE OOBEKTHl TOHATHS-arperata Kak KOMIIO3UIIMM OOBEKTOB MOHSITHI-
KOMITOHEHTOB.

Knaccudukanuss 3amaer oOTHOIICHHE pa30ueHus (AeIeHus) MHOXKECTBa
00BEKTOB KJIacca Ha MOJAKIACCH B COOTBETCTBUU C OCHOBaHHEM KiaccuuKaiuu [2].

OO6o01IeHne ycTaHaBIMBAET OTHOIICHHE MEXAY POJIOBBIM TMOHSATHEM U
BUJIOBBIMU TOHSITUSAMM, Ha3bIBaeMbIMU KaTeropusimu [2, 7]. OHO mO3BOJISIET
dbopmupoBaTh 00OOIIEHHBIM OOBEKT POJIOBOTO MOHSTHS IMyTEM BBIACICHUS OOIINX
yacTed U3 00BEKTOB BUJIOBBIX ITOHATHH.

AOGcTparupoBaHuE YCTaHABIIMBACT OTHOIMIEHWE MEXTY MOHITHEM-00pa3oM M
KOHKPETHBIM TTOHsATHEM [2]. OHO mo3BoJIsIeT POPpMUPOBATH OOBEKTHI MOHATHSI-00pa3a
yTeM OrpyOJjeHusi 0ObEKTOB KOHKPETHOTo MoHATUA. [Ipuyem orpyOrneHue MoKer
OCYIIECTBIATHCA  HECKOJBKHMMH  CIocoO0amMHu:  OTOpachlBaHMEM  KOMITOHEHTOB,
HECYIIECTBEHHBIX B PacCMaTpUBACMOW CHUTyalud, (GOPMHUPOBAHUEM HHTETPATHHBIX
XapaKTEPUCTUK OOBEKTa, IMOCTPOEHHUEM YCPEAHEHHOro oOpa3za i MHOXKECTBa
MOJ0OHBIX 0OBEKTOB U JP.

OcHoOBBIBasicb Ha OOOOIIEHHON CTPYKType TOHSTHS, MOXHO pa3padoTaTh
CEMaHTHUYECKYIO0 OpPraHU3alliI0 CaMOOpraHu3yIomencs UHHOOPMAIMOHHONW CHCTEMbI
(CHC), BKIIFOYAIOIIYIO CEMaHTHYECKOE MPEJICTABIICHHE KOMIIOHEHTOB 1 CITOCOOBI UX
CEMaHTUYECKOTO B3aUMOJIEHCTBUA MEXIy co0oii, a Takxke B3aumojeicteus CUC ¢
BHEIIHEN cpeno (CHCTEMOM MOJIb30BaTeNeH ).

3. Opranu3anus KOHUENTYAJbHOW MOAEJIU NPeIMEeTHOH 00J1aCTH

dopmann3oBaHHasi KOHIENTyalbHas Mojesb npeametHolt obnactu (KMIIpO)
npenHasHaueHa i npencraBieHus CHC BO BHEMIHIOWO cpeny, T.€. CHCTEME
nonb3oBatenel. Ona QopMupyercss U HOIAEPKUBAECTCS  HEMOCPEACTBEHHO
nonp3oBaressiMu CUC 1 numMeeT TpeXCIOWHYIO CTPYKTYPY:

- 0a30BBIl  CIIOH, OTpaXKaMONUKA OOBEKTHO-CTPYKTYPHYIO OpTraHU3aIHIo
MpeAMETHOW o00sacTu (TUMBI OOBEKTOB, MX CBOWCTBA W COCTOSIHHS, a TakKKe
OTHOIIEHUSI MeXAy o0bekTamu) [8];

- TPOLECCHBIN CJIOW, OTPa)XarIUWh COCTaB, CTPYKTYPY M B3aUMOJICHUCTBUE
MIPOIIECCOB, ITPOTEKarIIUX B IpeameTHoi odmactu (IIpO) [8];

- TIOJIb30BATENIbCKUI CJIOM, COoAepKamuii UHPOpMaIMI0 O CUCTEME OOBEKTOB,
B3aumozeicteyomux ¢ CUC (cuctema mepapXudyeckud CBSI3aHHBIX IMOJIb30BaTENEH,
YCTPOMCTBA, AaBTOMATUYECKH TEpelalolne HHPOPMALIUIO O Pa3IMYHbIX MapaMeTpax
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B CHUCTEMYy M pearupyroliue Ha CUTHajJbl CHUCTEMbI, OOIIECHUCTEMHbIE U
CHeluaIu3upoBaHHbIE YCTPOMCTBAa BBOZA, MEYaTH W OTOOpakeHus WHGOpMAIIH,
KOMIIBIOTEPBI, Yepe3 KOTOPbIE MOTYT B3auMoOAEHCTBOBaTh mnoib3oBaTenun ¢ CHUC,
nporpaMmHbie  cucTeMbl, KoTopble CHC MOXeT HuCHIoiap30BaTh AJISI BBINOJHEHHS
BHEIIHUX QYHKIIAN, U JIP.).

Jna mpexactaBiaeHUs 00BEKTHO-CTpyKTypHOro cios KMIIpO wucnoms3ytorcs

MOHITHUS-00BEKTHI, ONIPEICIICHHBIC B BUJIE:

V={v|v=<ny, Vg Ve, W, Vi, Va>},
rae V — MHOXeCTBO Bcex NOHATHH-00bekToB KMIIpO, V — o0603HaueHue Tumna
noHATUus “O0BeKT”, Ny, Vs, Ve, Vy, Vi, Vo — COOTBETCTBEHHO MMS, COCTaB, COJIepKaHUe,
0a30BbI€ 3aITPOCHI, OPMATHI TAHHBIX U MAKPOCBOMCTBA.

CocraB NOHATHSA-0O0BEKTA OTPAXKAET COBOKYIHOCTh MOHATHI-00BEKTOB Oosee
HU3KOTO  YPOBHA, 3aJalollUX CTPYKTYpy H©  cBoictBa 00BekToB I[IpO,
COOTBETCTBYIOIIUX AaHHOMY MOHATHIO. ColepkaHue NOHATHI-O0BEKTa SBIAETCA
MPEAUKATOM, ONPECISIOIUM OOBEKThI, OTHOCAIIMECS K JIaHHOMY IOHSTHIO, H
BBIJICJSIIONIMM HUX cpeau Bcex Apyrux o0bektoB IIpO. ba3oBeie 3ampochl 3agaror
CHOCOOBI MOJY4YEHUS M HU3MeHeHus uH(popmanuu o0 o0beKTax MOHATHA B 0Oasze
naHHbIX. DOpMaThl JaHHBIX 33/1aI0T BO3MOKHBIE CIIOCOOBI IIPE/ICTAaBICHNUS 0OBEKTOB
u3 oObemMa TMOHATHS BO BHEIIHIO cpedy. MakpocBoilcTBa MOHATHS-00BEKTa
MPEACTABISIOT 3HAYUMbIE CBOWMCTBA, MPUCYIIUE IEJIOCTHBIM OOBEKTaM, HaIlpuMep,
rabaputel W Beca OOBEKTOB, XapaKTEPUCTUKH HHTepdeiica O0OBEKTOB I
B3aUMOJICUCTBUS C IPYTUMU OOBEKTAMU U JIP.

Mexny NOHATUAMU-00bEKTAMU ONPEIEISIIOTCS OTHOIIICHUS B BUJIE:

Rv = {rv | v = < Ny, V1, V2, 1:rv>};

rae Ry, — COBOKYITHOCTh pa3IMuHbIX OTHOLIEHUN MEXAY NMOHATUAMU-00BekTamu [1pO,
ry, — OTHOUIIeHWE TuMna t, MEXIy MNOHATUAMHU-OOBEKTAaMU Vi U V,, N, — UM
OTHOIIEHUS; l, — TUN OTHOIIEHHUSA: YacTh-1leJoe (arperamusi) — KaXIblii OOBEKT
MIOHSITUS V, SIBIISIETCS YaCThI0 HEKOTOPOTO 00BEKTA MOHATHUSA Vi; KiIacCUPUKAIUS — V;
SBJISIETCS TIOAKIACCOM Kjacca Vi; 00oOmieHne (poJ-BHa) — BHUJIOBOE IOHSTHE V,
SABJISIETCSI KAaTeTOpUel pOJOBOTO MOHATUS Vi; abCTparupoBaHWE — TOHATHE Vi
SABJISIETCS] 00OpPa30M MOHSTHS Vs.

AGcTparupoBanue 1Mo3BoJigeT (GOPMHUPOBATH OOBEKTHI MOHATHA-00pa3a MyTeM
orpyOJjieHusI MPOLECCOB KOHKPETHOIO TMOHATHS  CIAEAYIOIIMMH  CIOCOOAaMH:
oTOpachlBAaHUEM CBOWCTB, HECYIIECTBEHHBIX B paccMaTpUBAeMOW CHUTYallHH,
(GOpMHpPOBAHUEM  HHTETPAIBHBIX  XapaKTEPUCTHUK  OOBEKTa,  MOCTPOECHUEM
yCpeIHEHHOT0 00pa3a Jjisi MHOXKECTBA MOI00HBIX O0OBEKTOB U JIp.

[Tponeccuniii cinoit KMIIpO dhopmupyeTcss U3 MOHATUM-TIPOLIECCOB, UMEIOIINUX
BU/I:

P={p|p=<np,ps, P, Pv, Pw, P>},
rne P — mHOXecTBO Bcex monstHii-mporieccoB KMIIpO, p — obOo3nauenue Tuma
nouatus  “IIpomecc”, Ny, Ps, Py Pv Pws Pa — COOTBETCTBEHHO HMs, COCTaB,
coJiepkaHue, 11a0JIOH Mpoliecca, pelaeMast 3aja4a U MaKpOCBOMCTBA.

CoctaB MNOHATHUS-TIPOLECCA COAECPKUT COBOKYIHOCTH MMOHSATUH-OOBEKTOB U
MOHATUM-TIPOLIECCOB  00Jiee HHU3KOro ypoBHS (MOAMPOLIECCOB M JICUCTBUNA).
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ConepxaHue  MNOHATUSA-TIpOLECCA  SIBISETCS  NPEAUKATOM,  ONPEACISIOIINM
COOTHOILIEHHSI CBOMCTB MOJINPOLECCOB B Mpolleccax [JaHHOTO TOHATHS H
BBIJICJISIOIINM TPOLECCHl JAHHOTO MOHATUS CpeAau Bcex Iapyrux mnpoueccoB lIpO.
[ITaG0H mporiecca onpeaensier CTpyKTypy (TociieoBaTeNbHOCTh MOAIPOLIECCOB U
NEUCTBUI) U HAYaJbHOE COCTOSIHUE MPOLECCA, YCIOBUS NPOTEKAHUS (MCIIOTHEHUS)
€ro KOMIIOHEHTOB (IIOANPOLECCOB U JIEUCTBHIA), UX HCIOJHHUTENEH U pPE3yJIbTaThl.
Pemaemast 3amadya oTpaskaeT OCHOBHYIO (DYHKIHIO, peaju3yeMylo IpoIeccaMu
MOHSTUS-TIPOLIECCa, HEOOXOUMbIE YCIOBHUS IJISl PEIICHUs 3a1a4u (BOZHUKHOBEHUS U
MPOTEKAHUS TIPOIIECCa) U OXKUAAEMBII pe3ysbTaT pelieHus 3agaur. MakpocBoHCTBa
MOHATHUSA-TIPOLIECCA TPEJCTABISIOT 3HAYMMBIE CBOWCTBA, MPHUCYIIUE LIEIOCTHBIM
npoliieccam, HarpuMep, CyMMapHbIe MPOJAOHKUTEIBHOCTh U 00BEMBI PECYPCOB.

OTHOMEHNs MEXIY MOHATUSAMU-TIPOLECCAMHU 3aJaI0TCS B BUAE:

Rp = {rp [ 'y = <Ny, P1, P2, tp>1,

rie R, — COBOKYNHOCTb pa3IM4YHBIX OTHOIIECHMHA MEXIy BCEMH HOHATHAMU-
nponeccamu IIpO; ry — oTHOIEHNE TUHA Ty, MEXTY TOHATUAMHU-IIPOLECCAMU P1 U Py,
Nyp — UMSI OTHOWICHUS; t,, — THII OTHOIIEHUSA: arperanys (4acTh-LEN0E) — IMOHATHE P
ABJISIETCS KOMIIOHEHTOM (TIOJITPOLIECCOM WJIM J€MCTBHEM) IOHATUsS-arperara pPj;
KJ1Iaccu(UKaIUsl — MOHSITUE P, SIBISETCS MOAKIACCOM MOHATUSI-KIIacca P1; 00001IeHne
(pon-Bua) — BHUIIOBOE MOHSTHE P, SBISETCS KAaTeropuedl poJIOBOrO MOHATHS Pj;
abcTparupoBaHUe — MOHATHUE Py SIBIIETCA KOHKpETH3auei noHATus-oopasa p;.

AbcTparupoBaHue M03BOJIsIET (HOPMUPOBATH MPOILECCH MOHATUSI-00pa3a MyTeM
OorpyOJIeHHusT IPOLECCOB KOHKPETHOTO TOHATUS  Pa3iMYHbIMM  CIIOCOOaMHU:
OTOpachIBaHUEM HECYIIECTBEHHBIX JCHCTBUH KOHKPETHOTO MOHATHUA-IIPOLIECCa,
O0TOpachIBaHUEM JIEUCTBUN KOHKPETHOTO MOHATHUA-IIPOLECCA, CYIIECTBEHHBIX MJIs
KOHKPETHBIX IPOLIECCOB, HO HECYIIECTBEHHBIX B CHUTyallUd MOHATHSA-00pasa,
co3gaHueM 00OOIIEHHOIO MOHATUA-TIPOIIECCa C UHTErPaIbHBIMU XapaKTEPUCTUKAMHU
MpoLeccoB, (POPMUPYEMBIMU HAa OCHOBE CBOMCTB KOHKPETHOTO MOHATHSI-TIpOLECCa,
co3JaHueM OO0OOIEHHOTO MOHATHUS-TPOLECCa, MPOLECCHl KOTOPOro OYyIyT HMETh
YCPEIHEHHbIE XapaKTEPUCTUKU IPYIN MPOLECCOB KOHKPETHOTO MOHATUSA-TIPOIIECCA U
ap. OTHoleHne abCcTparupoBaHMs MO3BOJSET BBIIEIATh U3 KOHKPETHOTO Mpolecca
OCHOBHOM, BCIIOMOTaTeIbHBIN, 00€CTICUUBAIOIINI U APYTHE BU bl TOANPOIECCOB [9].

[Tonb3oBatensckuii cnmoit KMIIpO dopmupyercss U3 NOHATHI-TIOIB30BaTENEH,
MMEIOIINX BU:

U ={u|u=<n, U U Uy, Uy, U>},
rae U — MHOXecTBO Bcex noHsTuii-nonb3oBatenet KMIIpO, U — o6o3HaueHue tuna
nousatus “Tlomb3oBarens”, Ny, Us, Ug, Uy, Uy, Uy — COOTBETCTBEHHO WMMs, COCTaB,
colepKaHue, MOJENIb MPeAMETHOM 00JacTH, (QYHKUMOHAJIbHAS MOJENb U
MAaKpOCBOMCTBA.

CocTaB MOHATHUSA-TIONB30BATENS COJAEPXKUT YyKa3aTelb HAa OOBEKT MOHITHS-
00BbEKTa, NPEACTABIAIONIET0 MOJdb30BaTeNnss B cucreme. Coaep)kaHue MOHSITHS-
MIOJIB30BATENS ONPEIEISET TUIl U XapaKTEPUCTUKU MOJIb30BATENS, a TAKXKE IpaBuia
B3aumoeicTBuss  mons3oBarens ¢ CHUC  (ocobeHHOCTH — B3aMMOJEHCTBUS
MIOJIB30BATENS], MOCIEAOBATENBHOCTh pEIIAEMBIX 3alad W Jp., [O3BOJIAIOIINE
UACHTU(PUIMPOBATH MOJIH30BATEINA MO €CTECTBEHHBIM MapaMeTpaM B3auMOJAEWUCTBUS
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c cucremoit). Mojenb mNpeaMeTHONW O00JIaCTH TOHSATUS-TIOJIB30BATENS COJACPKUT
COBOKYITHOCTD MTOHSITHH-00BHEKTOB u MOHSATUU-TIPOIIECCOB, JOCTYITHBIX
HETOCPEICTBEHHO JTAHHOMY T0JIb30BaTEII0 C COOTBETCTBYIOIIMMU MPaBaMU JIOCTYIIA.
OyHKIMOHAIBHAS MOJIEIb TOHSATUS-TIONb30BATENsd OTpakaeT (YHKIIMOHAIbHBIC
00SI3aHHOCTH TOJIb30BaTeNsl. MaKpOCBOMCTBA  MOHSTUSA-TIONB30BATENSL COJIEPHKUT
OCHOBHBIE 33]1a4H, PEIIacMbI€ MOJIb30BATEIEM C MOMOIIBIO CUCTEMBI.

Hns dopmupoBaHusl CTPYKTYPHPOBAHHOW BHEHIHEH cpeabl 00BEM KaXKIIOTO
MTOHSATHUS-TIOJIB30BATEINISI MOYKET COJIEPKATh TOIBKO OJIMH OOBEKT.

OTHOUIEHUS MEXY MOHATUSIMU-TIOIB30BATEISIMU 3a1aI0TCS B BUJIE:

Ry ={ry [ ry= <Ny, Uy, U, t,>},

rie Ry, — COBOKYIIHOCTh pa3IMYHBIX OTHONICHHH MEXAy BCEMHU IOHATHSIMU-
nonb3oBatessiMu [IpO; 1y — oTHOIIeHWE TUTA Ty MEXY MOHATUAMU-TIOIB30BATEIIMU
U ¥ Up; Ny, — UMSL OTHOIIECHUS; tr, — TUI OTHOIIEHHUS: arperauusi (4acThb-1€10€) —
MOHATHE U, SIBIAETCS NOJYUHEHHBIM TOHSATHIO-arperaty Up; Kiaccupukanus —
MOHATHE U, SIBJISIETCS MOJIKJIACCOM MOHATHsS-KJIacca U; (B KauecTBE MOHATHUsS-KIIacca
MOXET BBICTYIATh OO POJOBOE MOHATUE, TUOO paHEEe CO3JaHHOE MOHATHUE-KIIACC);
000011eHre (poa-BUl) — BUJIOBOE MOHATHE U, SBJISIETCS KaTeropuei (ornpeaeaeHHbIM
BujioM nionb3oBateneit CUC) pogoBoro moustus Up; abctparupoBaHue — NOHSATHE Up
SIBJISIETCS KOHKpETHU3aIMel MoHITHA-00pasa U;.

AOcTparupoBaHue IO3BOJIIET (OPMHPOBATH MPEJICTABICHUS I0Jh30BaTEIICH
MOHATHUSI-00paza myTeM orpyOjeHus WHGOPMAIUA O TO0JIH30BaTENIIX KOHKPETHOTO
MOHATUS-TIONIB30BATENS PA3IMYHBIMU crtocobamu. OTHOIIIEHHE aOCTparupoBaHUS
MO3BOJIIET (hOPMUPOBATH 00pa3bl PA3TMYHBIX KATETOPUI MTOJIH30BATEIICH.

[ToHATHA-TI0JIB30BATENINM BBICTYIIAIOT B KA4€CTBE MHUIIMATOPOB U MOTPEOHUTENCH
PEe3yJIbTAaTOB MOHITUH-TIPOIIECCOB U 00PaOOTKH MOHATUH-00BEKTOB.

4. Bzaumoaeiicreue CUC ¢ cucremoi noJib3oBaresiei

[Tpu B3aumoneiictBuu ¢ CUC na ocaoe KMIIpO nonws3oBatenu GopmMyIupyroT

3anpockl B popMe MOHATUHN BUIA!

Q={a|0d=<ng 0s e Ov: Ow: Ga>}
rae Q — MHOXXECTBO BCEX MOHSATUH-3aPOCOB, POPMYIUPYEMBIX MTOJIH30BATEISIMH, [ —
0003HaueHne Tuna noHATus “3ampoc”, Ng, Js, e, Qv Qw, Ja — COOTBETCTBEHHO HMH,
COCTaB, COJIEPKaHUE, 3aMpoc, TPEOOBaHUS K OTBETY U MAaKpPOCBOWCTRBA.

CoctaB MOHATHUSA-3aMIpOCAa  COJAEPKUT  COBOKYIHOCTh MOHATHI-OOBEKTOB,
MOHATUN-TIPOLIECCOB U PE3YJIHTATOB paHEE BHIMTOJHEHHBIX 3alIPOCOB, YUACTBYIOIIUX B
nanHoM 3amnpoce. Coaep:kaHue MOHSTHUS-3aIIpoca OMPEAeIIsIeT TUIl U SI3BIK 3ampoca.
3ampoc — 3T0 TekcT 3amnpoca Ha popmupoBanue KMIIpO unu oO0paboTKy JTaHHBIX 00
00BEKTaX OJIHOTO WJIM HECKOJBKUX TOHATUM. TpeOoBaHUSI K OTBETY OMNPEIACISIOT
dbopmy mpeacTaBieHuss OTBETa M TpeOOBaHWE HA BPEMEHHOE COXPAHECHHE Pe3yJibTara
3anpoca. MakpocBOWCTBA TMOHSTHUS-3alpOCca MPEACTABISIOT 3HAYMMBIE CBOWCTBA,
MPUCYIIME [ETOCTHOMY 3alpocy, HampuMep, TpeOyemMyro MpOI0DKATEILHOCTD
WCIIOJTHEHHS 1 HEOOXOIUMBIE 00HEMBI PECYPCOB.

[Tonp3oBaTens HE 003aTENHHO TOJDKEH 3a/1aBaTh BCE KOMITOHEHTHI 3allpoca, Tak
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KaK OHU MPEUMYIECTBEHHO MOTYT hopmupoBathest naTepdericom CUC.

Mex 1y MOHSATHSMHU-3aIIPOCaMU YCTaHABIUBACTCS €IMHCTBEHHOE OTHOIICHHE —
€CTeCTBEHHBIN MOPSIIOK MX 3a7aHus mojs3oaTensimu CUC.

Ha 3agannbIit 3anpoc mosap30BaTeNb MOJIy4aeT OTBET B JopMe MOHITUHN BUJIA:

A={a|a=-<n, ay a a, aw, 8>},

rie A — MHOXECTBO BCEX IMOHATHI-0TBETOB, (opmupyembix CHUC Ha 3ampocsl
MoJIb30BaTeNlel, a — oOO3HaueHue Tuia noHgatus “OtBeTr”, N, as, A, Ay, Ay, Az —
COOTBETCTBEHHO MMSI, COCTaB, COAEp)KaHUE, OTBET, (hopMa OTBETAa U MaKPOCBOMCTBA.

CocTaB TOHSATUS-OTBETA COACPKUT HMMS 3aIpoca, KOTOPOMY COOTBETCTBYET
otBeT. CoaepkaHue MOHIATHSA-OTBETA OMPENEIIeT TUIl U sI3bIK oTBeTa. OTBET — 3TO
TEKCT OTBeTa Ha 3aJaHHbld 3ampoc. dopma oTBeTa ompenenser (Gopmy
MpeICTaBICHUs] OTBeTa. MaKkpOCBONCTBA MOHATHSA-OTBETA MPEACTABIAIOT 3HAYMMBbIC
CBOMCTBA, MPUCYIIHE LETTIOCTHOMY OTBETY, HaIrpuMmep, pEaThHYIO
MIPOIOJDKATEIILHOCTH (POPMUPOBAHUS U UCTIOJIB30BAHHBIC 00HEMBI PECYPCOB.

ITonw30Batens He 0043aTEIBHO MOMKET BUIETH BCE KOMIIOHEHTHI OTBETA, TaK KaK
peanbHas popma npeacTaBieHus orBeTa Oyaet popmupoBaThes uaTepdeiicom CUC.

Mexay TOHATHUSIMH-OTBETAMHU YCTAHABIIMBACTCS CIWHCTBEHHOE OTHOIICHHE —
€CTECTBEHHBIN MOPSAIOK UX CJIEA0BaHMs 3anmpocaM nosap3oBarenenn CHUC.

5. CemaHTH4YeCKasi OpraHU3anus JaHHbIX

Hannable B CUC opranusyrorcs B BUAE B3aMMOJCHCTBYIOIIMX KOMIIOHEHTOB,
MMEOIINX JABYXCIOWHYIO CTPYKTYpPY:

- CJIOW JAHHBIX, 33JAIOUINI CTPYKTYPY U OTHOILIEHUSI MEX]y TaHHBIMU;

- CJIOM METOJI0B, OIPEEIISIIOIINN onepay 00padOTKHU CTPYKTYpPbI TaHHBIX.

JUia mpencTaBi€HHMs CTPYKTYp JaHHBIX HCIIOJIB3YIOTCA MOHSTHS-IaHHBIE,
ONpeaeeHHbIE B BUJIE:

D={d|d=<ny,d,d,d, dy, d>},
rne D — MHOXecTBO Bcex MOHSTUH-TaHHBIX, 0 — 00O3HAuCHHE THIIA TMOHSATHUS
“Jlanubie”, Ng, ds, d¢, dy, dy, 03 — COOTBETCTBEHHO MMSI, COCTAB, COAEPIKaHNE, JaHHEIC,
(dbopMaThl JaHHBIX U MAKPOCBOWCTBA.

CocTaB TNOHATHUS-JAHHBIX OTPAXKAE€T COBOKYIHOCTh IOHSATHI-IaHHBIX OoJiee
HU3KOTO YpOBHS, 33JalOIIMX CTPYKTYPY U CBOWCTBA OJK3EMIUIIPOB JaHHbIX,
COOTBETCTBYIOIIUX JAaHHOMY NOHATHIO. CoJep)kaHue MOHITHUSI-IAHHBIX SIBIIAETCA
MPEeIUKATOM, OMNPENSISIIONIMM 3HAYCHUs JaHHBIX M OTHOIIEHUS MEXIy HHUMH,
OTHOCSIIHECS K JAHHOMY TOHSITHIO, U BBIICTSIONINM X CPEIH BCEX IPYTUX JaHHBIX,
XpaHUMBIX M 00palaThiBaeMbIX B cucteMe. JlaHHbIe MpEeACTaBISIIOT co00M Habop
HK3EMILTSIPOB JAHHBIX, COCTABIISIIOINIMX OOBEM MOHATHUS-TaHHBIX. DOpMaTHl JaHHBIX
3a/1al0T BO3MOXXHBIE CIOCOOBI MPEJICTABICHUS JaHHBIX U3 O00bemMa MOHATHS
KOMIIOHEHTaM ©0o0Jjiee  BBICOKOIO ypOBHA. MakpoCBOMCTBA MOHATHSI-AAHHBIX
MPEJICTABIISIIOT 3HAYUMBbIE CBOMCTBA, MPHUCYIIME LEIOCTHBIM IK3EMILISIpaM JaHHBIX,
HampuMep, Hajduuue, OTCYTCTBHE WJIM HECTaHAApTHbIE 3HAYEHHUs HEKOTOPBIX
AJIEMEHTOB JTaHHBIX U JIp.

Mex 1y MOHATUSMU-TaHHBIMH OIIPEIEISIFOTCS OTHOILICHUS B BUJIE:

Ry ={rq | ra = <ny, dy, da, t>},
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rae Ry — COBOKYMHOCTh pa3fiuYHBIX OTHOLIEHUN MEXy MOHSATUSMU-IAHHBIMU, 4 —
OTHOIIICHHE TUMA trq MKy MOHATHIMU-AaHHBIMU U; U 0y, Nrg — UM OTHOIICHUS; trg —
THUI OTHOIICHMS: YacCTh-1eJIO¢ (arperanus) — KakIbld 00BEKT MOHATHS Oy SBISETCS
YacThI0O HEKOTOpOro oObekTa moHATHS Op; Kiaccudukamms — O, sBiIseTcs
nmoJIKJiaccoM kiacca Oj; oboOmieHne (poa-BUa) — BHUIOBOE MMOHATHE O) SBISCTCS
KaTteropue pomoBoro moHsATUs d;; aOctparmpoBanme — moHsATHE d; SABISETCS
o0pa3om moHsTHs dy.

AOcTparupoBanre mo3BOJISIET (OPMHUPOBATH OOBEKTHI MOHATHS-00pa3a IMyTeM
OrpyOJIeHHsI TPOLIECCOB  KOHKPETHOTO  TMOHSATHUS  CIEAYIOHNIMMH  CIOco0aMu:
oTOpachIBAaHUEM CBOWCTB, HECYIISCTBEHHBIX B pPacCMaTpUBACMOW CHUTYaIlHH,
(GOpMHpPOBAaHHEM  HHTETPAIbHBIX  XapaKTEPUCTHUK  OOBEKTa,  IMOCTPOECHUEM
yCpeIHEHHOTOo 00pa3a Jisi MHOKECTBA MOJOOHBIX 00BEKTOB U JIp.

Cnoit MerosoB 00pabOTKM JaHHBIX (QopMUpYeTCS U3 MNOHATHM-OINepanu,
UMEIOIINX BUJI;:

O ={o |0 =<n,, o, o, oy, 0w, 0>},
rie O — MHOXXECTBO BCEX IOHATHH-OTIEpANMA, 0 — 0003HAUYCHHWE THITA TIOHATHS
“Onepauus’”, N,, 05, Oc, Oy, Oy, O3 — COOTBETCTBEHHO HWMsI, COCTaB, COAECPkKaHHUE,
11abJIOH OTepaIuy, pealn3yeMblii METOI U MaKPOCBOMCTBA.

CocTaB TMOHSATHS-ONEPAIMU COJCPKUT COBOKYITHOCTh TOHATUM-IAHHBIX U
noHsiTui-onepanuii  Oosiee HHU3Koro ypoBHS. CopepkaHue MOHSATUSA-ONEpAITU
ABJISIETCSL TPEUKATOM, OIPEACNISIONIMM COOTHOIIEHUSI CBOMCTB orepanuil OoJee
HU3KOTO YPOBHS, YYacTBYIOIIMX B TpoOllecCax peaju3alid JaHHOTO TMOHSTHUS, U
BBIJICJISIFOIIMM  TIPOIECCHl  JIAaHHOTO TIOHSATHSL CPeId BCEeX JPYrHX IMPOIIECCOB
00paboTku JTAaHHBIX. [[Ta610H orepaluu oTpeensieT CTPYKTYPY
(mocne0BaTeNIbHOCTL Ofepaluii 0ojiee HU3KOTO YPOBHSI) M HauyaJbHOE COCTOSIHHUE
orepaluu, yCIOBUs MPOTEKaHUs (MCIIOJIHEHUS) €ro KOMIIOHEHTOB (omepauuid 0oiee
HU3KOTO YPOBHSI) U pe3yJbTarbl. Peanu3yeMblii METOJ OTpakaeT OCHOBHYIO
(GyHKIIMIO 00pabOTKM JaHHBIX, peaJTu3yeMyl0 MpolleccaMu TOHSATUSI-OTIEpaIliH,
HEOOXOJMMBIC YCIIOBHS IS peau3allii MeTona (BO3HUKHOBEHUS W TIPOTEKAHMS
mpoIiecca) U 0KUAaeMbIN pe3yinbTaT 00pabOTKH JaHHBIX. MakpoCBONCTBA MOHSTHUS-
oTepanuy TPEICTABIISIOT 3HAYMMBIE CBOWCTBA, MPHUCYIIUE IEIOCTHBIM IIpoIleccaM
peanu3aliy omnepary, Hampumep, CyMMapHBIE MPOAOJIKHUTEIBHOCT M OOBEMBI
peCypcoB.

OTHOIIIEHUS MEXKTy TTOHATUSIMU-OTICPAIIUSIMHU 33/IaI0TCS B BUJIE:

Ro = {ro | r0 = <nr0, 01, 02, tro>}1

rae R, — COBOKYIMHOCTh Pa3IMYHBIX OTHOIICHUH MEXIY TMOHATHUIMHU-ONEpausImMu; I,
— OTHOIIGHWE THMa 1, MEXKIy TOHITHAMHU-OMEPAIUIMH 07 U 0z, Ny, — UMA
OTHOIICHUS; t;,, — THIT OTHOIICHHUS: arperanus (4acTh-IeJI0e) — TIOHATHE 0, SBIISCTCS
KOMIOHEHTOM (omeparuii  0ojiee HU3KOTO YPOBHSI) MOHATHUSA-arperara og;
KJaccu(puKaIus — MOHITHE 0 SBIIAECTCS MOJKIACCOM MOHITHS-KIIacca 01; 0000IIeHne
(pon-Bua) — BHWJAOBOE TIOHSTHE 0; SIBISICTCS KaTEropued pPOJOBOTO TOHATUS O]
abCcTparupoBaHue — MOHATHE 0; SBISETCS KOHKpETU3AIueH OHITHI-00pa3a o;.

AGcTparupoBaHue Mo3BoJisieT POPMUPOBATH MPOIIECCH MOHATUS-00pa3a MmyTemM
orpyOJieHUSI TMPOIECCOB  KOHKPETHOTO TMOHATHS  Pa3IMYHBIMH  CIOCOOAMHU:
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OTOpAaChIBAHUEM HECYILECTBEHHBIX JIEHCTBUN KOHKPETHOTO IOHATHSA-ONEpALUH,
0TOpachIBaHUEM Ollepaluii 601ee HU3KOTO YPOBHS KOHKPETHOIO MOHATHUS -ONepaluy,
CYLECTBEHHBIX JUJIi KOHKPETHBIX OIlepaluii, HO HECYIIECTBEHHBIX B CHUTYyallUU
HNOHSATHUS-00pa3a, CO3/laHueM OOOOIIEHHOTO MOHATHUSA-ONEpAlM C HUHTETrPaIbHBIMU
XapaKTePUCTHKAaMHU TPOIECCOB 00pabOTKMU JaHHBIX, (OPMUPYEMBIMH Ha OCHOBE
CBOMCTB KOHKPETHOTO TOHSATHUS-ONEPAIH, CO3JaHueM OOO0OIIEHHOTO TMOHSITHS-
OTIepalliy, MPOILECChl KOTOPOro OYAyT UMETh YCPEAHEHHBIE XapaKTePUCTUKH TPYIII
MPOIIECCOB 0OPAOOTKH JaHHBIX KOHKPETHOTO MOHSATHUS-OTIEPAIIH U Jp.

VYuuteiBas, uyto opranuzauusa AaHHbix B CHC ocyiecTBisieTcss B pamKax
ABOJIIOMOHHON Mojenu naHHbIX [10], a 1aHHbIE B KOMIIOHEHTaX MPEACTaBISIOTCS
KOHCTPYKTUBHBIMU CTPYKTypamMH JaHHbIX [l1], TO mnoHsTHIiHOE mpencTaBicHHE
JaHHBIX OTPAXAET TOJIKO JOTMUECKYIO0 OpraHU3aluio 1 00pabOTKy JaHHBIX.

Bzaumogeiicteue KMIIpO ¢ opraHm3anueid JaHHBIX — OCYIIECTBIISICTCS
MOCPEACTBOM IOHATUN-3alIPOCOB U MOHSTUNH-OTBETOB, MOJOOHBIX B3aUMOJECHCTBHUIO
nosib3oBareneit ¢ CUC. Pa3znuna 3aknrodaercs B SI3bIKE 3allpOCOB M OOBEKTaxX, K
KOTOPBIM OCYUIECTBIIIETCSA OOpalleHue.

6. CoBepuiencreosanue CUC
CUC sBnsgercs HE TOJBKO JIOTMYECKON ((popManu30BaHHOM) HO H
KOHCTPYKTUBHON CHCTEMOW, (POPMHPYEMOI B BHJI€ CUCTEMbI B3aUMOACHCTBYIOIINX
AKTUBHBIX  KOMIIOHEHTOB C  COIVIACOBAHHOW  CTPYKTYpPHO-(YHKIIMOHAIBHOU
OpraHHU3aLNEH:
K= {k | k= <ny, ¢, fi, hi, g, Mi>},
rne K — mHOXecTBO Bcex moHsrtuii-komnoneHtoB CUC, K — o0o3naueHue THma

noHATuss “KoMHOHEHT’, Cx — MOHATHE-CTPYKTYpa, OTPAXKarIlee CTPYKTYpy
KOMIIOHEHTA, fx — MHOXECTBO MOHITUN-(YHKIINUN, OTPAKAIOMIMX (YHKIIMOHATHHOCTD
KOMIOHEeHTa, hy — T1raiioH (apXWTekTypa) KOMIIOHEHTa, OMpPEICIISIONIHA

COOTBETCTBHE €r0 CTPYKTYPHl U (PYHKITMOHAIBHOCTH, (y — MHTEp(DEc KOMIIOHECHTA,
MIPEACTABIISIONINI €r0 BBIIIECTOAIINM KOMIIOHEHTaM, My — SMEPIKCHTHBIE CBOMCTBA
KOMITOHEHTa KaK (yHKIIHOHATHHOW CHCTEMBI.

CornacoBaHHOCTh CTPYKTYPHO-(YHKIIMOHATBHONW OpTraHW3alliid O3HAYaeT, YTO
CTPYKTypa JIOMyCKaeT pealn3ainio HeoO0XoauMon (GyHKIIMOHATLHOCTH KOMIIOHEHTA,
a (YHKIIMOHAILHOCTh KOMIIOHEHTA peaiu3yeTcs Ha JaHHOM CTPYKType ¢
HE00XOMMON KOPPEKTHOCTHIO, HAZC)KHOCTHIO U () (PEKTUBHOCTHIO.

Mexay MOHATUAMH-KOMIIOHEHTAMH OTPECTICHO €IWHCTBEHHOE OTHOIIECHUE —
MOTYMHEHUE, KOTOPOE MOXKET OBITh JIBYX BUIOB:

- HEMOCPEJCTBEHHOE MOJAYMHEHUE — B ATOM CJIy4yae MOAYMHEHHBIA KOMIIOHEHT
KECTKO BCTPAMBACTCS B HEKOTOPHIN BBIMICCTOSIINN KOMIIOHEHT W TEPSICT CBOIO
CaMOCTOSTEIILHOCTD (TIOJTHOCTBIO YIPABIISICTCS BBIMIECTOSIITAM KOMITIOHECHTOM);

- B3aMMO/ICHCTBHE — B 3TOM CJIydae IMOAYMHCHHBI KOMIIOHCHT COXPAaHSIET CBOIO
ABTOHOMHOCTb W MOXET B3aWMOJCHCTBOBAaTh C HECKOJIBKUMH BBIIICCTOSIIAMU
KOMITOHEHTaMH1 ITyTeM OOMeHa 3arpocamMu M OTBETaMH, YTO MO3BOJISET peaanu30BaTh
OTpeIEICHHYIO (YHKIIMOHAIBHOCTD HECKOJBKHMX BBIIIIECTOSIINX KOMITIOHEHTOB.

Jist  mpencTaBieHUS  CTPYKTYPhI KOMIIOHEHTA HWCITONB3YIOTCS — TOHSATHE-
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CTPYKTypa BUJA:

Cx = <N, Cs, C, Cy, Cy, C4>,
rae Ng Cs, Ce Cy, Cy, Ca — COOTBETCTBEHHO WM, COCTaB, COAEpKAHUE, CTPYKTypa
KOMIIOHEHTA, YKPYIIHEHHAs CTPYKTYpa U MaKpOCBOMCTBA.

CocTaB TNOHSTUA-CTPYKTYPHl OTPAX)aeT COBOKYMHOCTh MOHSITUU-CTPYKTYP
KOMITOHEHTOB 0OoJiee HU3KOTO ypoBHA. ColepikaHue TOHSTHSI-CTPYKTYPBI SIBISICTCS
MPEAUKATOM, ONPEIEISIOIUM CBOMCTBA M CHOCOOBI B3aUMOJEUCTBHUSL CTPYKTYP
KOMIIOHEHTOB 00Jiee HU3KOTO YpPOBHS, U3 KOTOPBIX CTPOUTCA CTPYKTypa JTaHHOTO
KOMITOHEHTa, a TakK)Ke€ OTpaHWYEHUsS Ha (POPMHUPOBAHUE CTPYKTYPHI KOMITOHEHTA.
CtpykTypa KOMIIOHEHTa 3aJa€T CXEMYy B3aMMOCBSI3€d (OTHOIIECHUN) MEXKIY
CTPYKTYpamMu KOMIIOHEHTOB 0o0Jieeé HHU3KOTO YPOBHsI, MO3BOJISIONIYIO (OPMUPOBATH
LEJIOCTHYIO CTPYKTYpPY [AaHHOTO KOMIIOHEHTAa. YKPYIHEHHAas CTPYKTypa 3aJaceT
0a30By10  (THIOBYIO) CTPYKTYpy KOMIIOHEHTa. MaKpOCBONCTBa  OTpa)karoT
XapaKTEPUCTUKHU CTPYKTYPbl KOMIIOHEHTA Ha TEKYIIEeH cTaauu ee (OpMHUPOBAHUS.

Mexly NOHATUSAMU-CTPYKTYpaMHU ONPEACIICHO EIMHCTBEHHOE OTHOUIECHUE —
BKJIIOUEHHE, COOTBETCTBYIOIIEE  HEMOCPEACTBEHHOMY  IOAYMHEHUIO  MEXIY
BBILIECTOSIIUM U MMOJYUNHEHHBIMH KOMIIOHEHTAMH.

Jlns npencraBieHus (QyHKIIMOHATBHOCTA KOMIIOHEHTA UCTOJIb3YIOTCS MTOHSTHS -
(yHKIIUU, UMEIOIIUE BU/I;

fu={f[f=<ng, T, fe, fy, T, f>1,
rae fy — MHOXecTBO BceX MOHATHUH-(QYHKIHN, COCTABJISIONMX (DYHKIIMOHAIBHYIO
opraHm3aluio KoMmrnoHeHTa, f — o6o3Hauenue trma nousrus “Oyukuus”, ny, fs, T, f,
fw, fa — COOTBETCTBEHHO WM, COCTaB, COJACp)KaHUE, MAOIOH (YHKIMH, peliacmast
3a/1a4a 1 MaKpOCBOKCTBA.

CocraB NOHATUA-YHKIIMN COJEPKUT COBOKYIMHOCTh MOHSATHH-QYHKIUNA Oosee
HU3KOTO YypoBHS (nmoadyHkuuii u omnepauuid). ConepkaHue NOHATUSA-(PYHKIIMU
SBJISIETCS TPEIUKATOM, OMPEACISIONIUM COOTHOIICHUS CBOWCTB TOAGYHKIHUN B
GbyHkiuax ganHoro noHstus. [11admoH GyHKIMU onpeaessieT METOA WIH ajITOpUTM,
3QIal0IUNA  TOPSAIOK BBIMOJHEHUS MOAMDYHKIMM U  OMNEpaluii, YCIOBHUS UX
WCIIOJIHEHHSI U OKHMJIaeMble pe3yJbTaThl. PelaeMas 3amada oTpakaeT LETOCTHYIO
(GyHKIMIO, peanu3yeMylo MpolieccaMy MOHATUS-(QYHKIIUU, HEOOXOIUMBIE YCIIOBHS
JUTSL pelieHus 3a1aun (BOZHUKHOBEHUS, MHUITMATN3AINKA U pealn3aiuu (PyHKIUN) U
OKHJIAaeMbIN pe3yNbTaT penieHus 3anadu. MakpocBocTBa TOHATHS-(QDYHKIIMH
MPEACTABIISIIOT 3HAYMMbIE CBOMCTBA, MPUCYIIHE LETOCTHBIM (DYHKIHSIM, HAIPUMED,
BPEMEHHYIO U EMKOCTHYIO CJIOKHOCTH peaau3aiuu PyHKIUH.

Mexnay TOHATUSAMU-(QYHKIUSIMU —OINpPEACIICHO €IMHCTBEHHOE OTHOIICHUE
MOJYMHEHHUS, YKa3bIBAaIOIIEe, 4YTO BBIMIECTOANAs (YHKIMS B TPOILIECCE CBOETO
WCTIOJTHEHUSI Il peaiu3alldid HEKOTOPOH MOA(PYHKIIMU BBI3BIBAET MOJIUYMHEHHYIO
byHKLHIO.

B [12] B cooTBeTCTBUM ¢ APUCTOTEIEM OTMEYAETCS, YTO KHUBBIE CYIIECTBA HE
MOAYMHSIOTCS HUKaKuM 3aKkoHaM. VX fesTeabHOCTh 00YCIOBIeHa UX COOCTBEHHBIMU
aBTOHOMHBIMHM BHYTPEHHUMHU TpuuuHamMu. Kak HM3BECTHO, BCE JXKHMBBIE CYIIECTBA
SIBJISIFOTCSL CAMOOPTaHU3YIOIUMHUCS cucTeMaMu. [103ToMy MOKHO 00O0OIIUTh TJaHHOE
YTBEPXKJIECHUE Ha JACATEILHOCTD JIFOOBIX CAMOOPTaHU3YIOIIUXCS CUCTEM, YKa3aB, 4TO
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X QYHKIMOHUPOBAHKUE 00YCIOBICHO COOCTBEHHBIMU BHYTPEHHUMHU MTPUUUHAMH.

Onpenenum ABMXKYIIME CUJIBI 115l coBepieHcTBoBanus CHC.

KomnonenTtel peanusyror Bce ypoBHM opranuzaiuu CHUC, HO B HHX
JIOMYCKAeTCsl  ONpPENIENIEHHOE  PAcCOrjacoBaHUE  CTPYKTYpPHO-(DYHKIIMOHATIBHOM
OpraHu3allii, BO3HUKAIOIIEH KaK BCJICACTBUE M3MEHEHHS] BHYTPEHHEH OpraHu3aluu
KOMIIOHEHTOB, TaK M HM3MEHEHUS 3aJay, PElIaeMbIX CHUCTEMOW IMOJb30BaTENEH.
Nmenno paccoriacoBaHue CTPYKTYPHO-()YHKITHOHATBHON OpraHu3aluu
KOMITOHEHTOB ¥ SIBJISICTCS. TPUYMHON (IBIDKYIIEH CHIION) HEOOXOIWMOCTH
coBepuieHcTBOBaHUsT CHUC kak Ha YpPOBHE OTJENbHBIX KOMIIOHEHTOB, TaK H
CTPYKTypHO-(pyHKIIMOHANBHOM opranuzanuu CUC.

CosepmienctBoBanre CHC  3akimodaeTcsi B HM3MEHEHUM  KOHCTPYKLHH
(CTpYKTypbl) KOMIIOHEHTOB H WX (PYHKIMOHAIBHOCTH, BBIMIOJHIEMOW MyTeM
N00aBJIEHUS B CUCTEMY HOBBIX MOHATUA M U3MEHEHMS U yIaJeHUs CYIIECTBYIOIIUX
MTOHSITHH.

N3menenne  GyHKIMOHATBHOCTH  KOMIIOHEHTA  OCYIIECTBISIETCS  MyTEM
BBIIBJICHUSI HOBBIX 3aKOHOMEPHOCTEH, VYYHMTHIBAIOIIMX OTKJIOHEHHS OT paHee
HCIIOJIb3YEMbIX B KOMIIOHEHTE, U MOJU(DHUKAIIUN UCTIOIB3YEMOTO MOHATHUS-PYHKITUU
WM pa3pabOTKe HOBOTO MOHATUS-(QYHKIIMU U 3aMEHBI UM UCIIOJIb3YEMOr0 MOHSTHUS-
(GyHKLIMH.

N3MeHeHne CTPYKTypbl KOMIIOHEHTa OCYIIECTBISECTCS TyTeM HW3MEHEHUS
MOHATUS-CTPYKTYPbl U BC€X TMOHATUU-QYHKIMH, CBSI3aHHBIX C H3MEHEHUEM
CTPYKTYpPbl KOMIIOHECHTA.

7. 3ak/Il04eHHe

Kak ormeuwaercs B [13], yHHBepcanbHOW UEJIEHANPABICHHOW CHIIOH,
COOTBETCTBYIOIIECH TEJICOJOTUUECKOMY TMOAXO0Ay ApHCTOTENs, SBISIETCA Mepa
OTKJIOHEHUS OpraHU3allid CUCTEMbI OT €€ MOJHOIro paBHOBecHs. B 3Toil cBs3W,
He00xoauMo mo4epkHyTh, uTo CUC cmocobHa 10CTaTOYHO CUIIBHO OTKJIOHSTHCS OT
PaBHOBECHOTO (YHKIIMOHUPOBAHM, 00Ja7asi OTKPHITOCTbIO Ha BCEX YPOBHSX €€
opranuzaiuu, odecreunBaroniei oo CUC B mupokux mpenenax B mpoiecce
CyILLIECTBOBAHMUSI.

B wactm mnpakThueckoW peanu3aldd HAIIMX KOHIEMIMWH, Mbl CUYHATAEM
HEOOXOJIMMBIM TOAYEPKHYTh clenyromee. B [14] ykazaHo, YTO OCHOBHBIM
HAMNpaBJICHUEM Pa3BUTHSI COBPEMEHHOW SKOHOMHUYECKON M YNPABICHUYECKOW MBICIIH
SBJISIIOTCS. MH(POPMALIMOHHBIE TEXHOJOTUM YIIPABIICHMS, TNPUYEM HE TOJIBKO Ha
YPOBHE MpENNpUATHS, HO W Ha MakpoypoBHe. C Hamend touku 3peHus, CHUC
[EJIECO00PA3HO HCIOIB30BATh JJISl CO3MAHUS M TOJACPKKH €IUHOTO AKTUBHOTO
uH(dopmaImoHHoro npoctpancTBa npennpusatusi. B nenom CUC mo3BosisieT pemmTh
JAHHYIO 33/1a4y Ha 0oJiee BHICOKOM YPOBHE, KaK B paMKax MH(POpPMATHU3AINH OJHOTO
npeanpusatus [15], Tak 1 B Macmrabax perMoHOB W MaKpPOPETHOHOB, BCIIEIACTBUE
CIIOCOOHOCTH CO3/1aBaThCsi W MOAUGDHUIIMPOBATHCS TOJIB30BATEISIMU B ITUPOKHUX
npeaenax u o0ecredeHus OueHb BBHICOKON 3((HEKTUBHOCTH OOpabOTKH aHHBIX Ha
OCHOBE CEMAHTHUYECKON OpraHu3alii CUCTEMBI.
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