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1. O01mas XapakTepuCTHKA IUCCEPTANMOHHON PadoThI

AKTYaJIbHOCTH TEMBbI JHCCEPTALMOHHOI0 MCCIeI0BaHusl. B HacTosEee Bpems
CYLIECTBYIOT JIBa IPUHIMIIMAIBHO Pa3HbIX MOJIX0JA K ONHCAHUIO IIPOCTPAHCTBEHHBIX
(reorpaduyecknx) 0OBEKTOB, Oa3UpyOMUXCA Ha (PyHIaMEHTAIBHBIX MOJIOKEHUSIX O
JUCKPETHOM WJIM HEIIPEPBIBHOM IIPEACTABICHUHU MPOCTPAHCTBA U IMPOCTPAHCTBEHHBIX
npoueccoB. IIepBblil MOAX0 MpeAnonaaraeT pa3aeJeHue HENPEPHIBHOIO MPOCTPAHCTBA
Ha MHOJKECTBO 3JIEMEHTOB, KaXblil M3 KOTOPBIX HNPEICTABISET COOOM Malyro, HO
BIIOJIHE OIPEACICHHYI0 YacTh 36MHOW MOBEPXHOCTH. BTOPOM MOAXOM IIPEICTaBICHMS
reorpaMueckoro MpoCTPaHCTBA MPEATNOJIAaraeT 3aJaHie TOYHBIX MPOCTPAHCTBEHHBIX
KOOpAMHAT OOBEKTOB B HENPEPHIBHOM IPOCTPAHCTBE SBHBIM 00pa3oM (BEKTOPOM).
O06a yka3aHHBIX MOJXOa MOTYT OBITh MCIIOJIb30BAHbI JJIsl TIPEACTaBICHUs Teorpadu-
4yecKoro npocrpanctBa. OAHAKO BTOPOH MOAXOJ 00JaiaeT MOTEHUHUAIBHO JIydllel
BO3MO’KHOCTBIO TIO3ULIMOHUPOBAHUS O0BEKTOB B IpocTpaHcTBe. [Ipu 3TOM npaxTuue-
CKasi TOYHOCTb MO3ULIMOHUPOBAHUSI OOBEKTOB ONMPEAEIIAETCS 1enecoo0pa3Ho TOUHO-
CTBIO OLIU(PPOBKU U 0OPAOOTKHU MEPBUYHBIX KApTOrpapUUECKuX JAHHBIX.

B paccmarpuBaemoii yactu reorpaduueckoro NpocTpaHCTBA MOKET HAXOUThCS
HEKOTOPOE KOHEUHOE MHOXKECTBO OOBEKTOB, KaX/Ibli U3 KOTOPBIX IEepeMeNIaeTcs co
BIIOJIHE OIPEIECIICHHBIMU, NPUCYIIUMU €My LessiMU. COBOKYITHOCTh NEPEMEICHUM
TUX OOBEKTOB COCTABIISIET MPOCTPAHCTBEHHBIN Mporecc. JIoOble nepeMenieHus
OOBEKTOB B MPOCTPAHCTBE MOTEHIIMAIBHO OMACHBI KaK JIJIsl HUX CaMUX, TaK U JJI OK-
pYKalIMuX UX 00BEKTOB. B palioHax ¢ BHICOKOH MHTEHCUBHOCTBIO IPOCTPAHCTBEH-
HBIX IIPOLECCOB 0€30MaCHOCTh UX pealu3aliy, Kak MpaBuio, JOJKHA 00ecredrBaTh-
Csl IICHTPAJTM30BAHHBIM YIIpaBleHUEM (nucrieryepusanueit). s ueneit nucneryepu-
3allMM  CO3JAlOTCA  CNELMAIbHBIE  YEJIOBEKO-MAlllMHHbIE  (OpraHU3alMOHHO-
TEXHUUYECKHE) CUCTEMBI, YIIPABICHUE KOTOPHIMU OCYLIECTBIISIETCS C TUCIETYEPCKOTO
MyHKTA, BKJIIOYAIOIIETO PsiJl aBTOMAaTU3UPOBaHHBIX pabounx mecT (APM) nucnerye-
pOB.

CoBpeMeHHBIN YPOBEHb PA3BUTHS aBTOMAaTU3UPOBAHHBIX CHCTEM JHCIIETYEPU-
3auu npocTpaHcTBeHHbIX npoueccoB (ACUIIIT) npennonaraer BKIOYEHUE B UX CO-
ctaB reorpadudeckux uHpopmamronnbix cuctem (I'MC), mpencraBusronmx cooou
AJIpO  anmnapaTHO-MPOrPaMMHBIX HHCTPYMEHTAJbHBIX CpPEJCTB pean3allid TeOUH-
dbopmarmonnbix TexHonoruit (I'MT) B mensx aaexkBaTHOTO MO3UIIMOHUPOBAHUS U
0TOOpaXeHHsI MPOCTPAHCTBEHHBIX OOBEKTOB B 30HE OTBETCTBEHHOCTH JHUCIETYEpA.
Tunosas ['IC siBnsieTcst anmapaTHO-IPOrPaMMHBIM KOMIUIEKCOM, KOTOPBIN obecrie-
yuBaeT coop, nepeaady, oopaboTKy, XpaHEHUE W BU3yaIbHOE OTOOPaKEHHUE pa3ind-
HOI KapTorpaguueckoil HHpOpMaLUU, a TaKXKe TEeKyllel HHPpopMalud O MPOCTPaAH-
CTBEHHBIX IPOIIECCaX B LEJIAX €€ HAIIAIHOTO IIpeACTaBIeHHs aucrieryepy. [Ipu atom
ULl afanTaluy K LeJsiM JUCHEeTYEepU3alii IPOCTpaHCTBEHHbIX mpoueccoB ['MC
KpoMe peanuzainu 0azoBoil [T gomkHa oOecrneuuBaTh AUCIETYEPY KaK JIUILY,
npuHumaroiemy pemienue (JIIIP), mogaepxky npuHATUS PEUIEHUN IO OpraHU3aluu
U KOPPEKTYype NepeMEeIIeHUI OTAeIbHBIX 00BEKTOB.

Paspabotka [MIC qyis ACHIIIT npencrasisier co60i HAyKOEMKUN BHJT IIPOSKTHOM
JEATEIbHOCTH, CJIOXKHOCTh KOTOPOTO OIPENENsieTCs] HE0O0XO0AUMOCTHIO MOJICITUPOBAHHUS
HE TOJIbKO OOBEKTUBHBIX XapaKTEPUCTUK COOCTBEHHO MPOCTPAHCTBEHHBIX MIPOLIECCOB U
BHEIIIHEH cpefbl (BUAMMOCTh, CKOPOCTh BETpa M T.II.), HO U CyOBEKTUBHOTO YeJIOBEYe-
CKOro (hakTopa, ONpeAesIEMOro KBaaudukauuei 1 ncuxo(u3noJorvieCKUM COCTOSTHU-



€M KaK JMCIIETYEPa, TaK W JIAL, OCYILECTBIIOIINX YIIPABJICHUE IIPOCTPAHCTBEHHBIMU
oobekTamu. MHOroo0pasue BO3MOKHBIX BApUAHTOB Pa3BUTHS IPOCTPAHCTBEHHBIX MPO-
[IECCOB U HEOOXOIMMOCTh Y4eTa 4elOBEYEeCKOro (pakropa oOycIOBIMBAaET HEOOXOIU-
MOCTb JTUAJIEKTUYECKOI0 KaUeCTBEHHOI'O aHAJIN3a 3TUX IIPOLECCOB, YTO NPENOIPEACIIs-
et BHeapeHue B coctaB [ IC anemMeHToB HeKyccTBeHHOro nHTesuiekra (M), Onnako,
aHAJIM3 OTACIBHBIX Pa3pPO3HEHHBIX IONBITOK BHeApeHUs aneMeHToB MM B nmpukiagHoe
IporpaMMHoOE oOecIieueHe MpOMBIIIIEHHO BblyckaeMmbix ['YIC mokasbIBaeT, 4yTo M-
MIUPUYECKUI U HE CUCTEMHBIN XapakTep uHremuiekryanu3anuu [ IC, opueHTupoBaHHbBIX
Ha npumeHenue B cocraBe ACIIIII, He cnocoOeH obecrieunTs HEOOXOIUMOE KaYeCTBO
AMCTIETYEPU3AINY TPOCTPAHCTBEHHBIX MPOIIECCOB U UX OE30MAaCHOCTh B YCIOBUSX Oyp-
HOT'O POCTa HUHTEHCUBHOCTH TPAHCIIOPTHBIX IIOTOKOB.

[IpenmeTHas 06JacTh JUCHETYEPU3ALMH IPOCTPAHCTBEHHBIX MIPOLIECCOB MIPEIb-
ABIISIET XapakTepHble TpPeOOBaHUA K MPUKIATHOMY MPOTrpaMMHOMY OOECIEUEHUIO,
co3gaBaeMoMy Ha ocHoBe [ MIC. [IpuMeHeHrne IpOMBIIUIEHHO-BBIITYCKaeMBbIX (CEepuii-
HbiX) [UC nns nucnerdepusanii IPOCTPAHCTBEHHBIX MPOIECCOB OTPAHUYEHO OT-
CYTCTBHEM CEPBHUCOB:

1) mpeaMeTHO-00YCIIOBICHHOTO OTOOPaXKCHMsI TEKYIIEeH MPOCTPAHCTBEHHOH CUTYya-
LMY B 30HE OTBETCTBEHHOCTH AUCIETUEPA,;

2) TMONJCPKKA M YCWICHHS TCHXO(U3UOIOTUYECCKAX BO3MOKHOCTEH JHUCIETYCPOB
1py O00JBIIONH HHTEHCUBHOCTU U pa3HOOOPA3UU TPAHCIOPTHBIX MTOTOKOB;

3) aHaNM3a M OIIEHKHU MPOCTPAHCTBEHHBIX MPOIECCOB.

Hanuuue [aHHBIX OrpaHWYEHHHA OIpPENENsieT CYyIIECTBOBAaHUE HAYYHO-
TEeXHUYECKOH MpPo0eMbl MHTE/UIEKTyaau3anuu npomseiuuieHubix I'MC, npume-
Hsaembix B ACIHIIII aas nucneryepu3anyvu NPOCTPAHCTBEHHBIX MPOIIECCOB.

JlanHasi Hay4HO-TEXHUYECKas MpobJieMa JIekKUT B 00IaCTH UCCIIEIOBAaHUNA HayY-
HoMl cneruanbHocTu 05.13.06 — “ABTOMAaTH3aNuUsl M yNpaBJjieHUEe TEXHOJIOTHYe-
CKMMH NPOLEeCcCAMH U MPOU3BOACTBAMHU” 1 OTBEYaeT TpeOOBaHUAM (POPMYIIbI ITON
CHEUAIbHOCTH, T.K. €€ PEIICHHE HAMpaBJIEHO Ha pa3pabOTKy KOMILIEKCAa METOOB
IIPOEKTUPOBaHMs WHTEUIeKTyalnbHbIX [IC kak cpeAcTBa IOBBIIIEHUS KadecTBa
YIPABJIECHUS TPAHCIIOPTHBIMHU MOTOKAMH M 00€CIieYeHus: UX 0€30MaCHOCTH Ha OCHOBE
aBTOMaTH3alMyu (QYHKIUI JUcreTyepa Mo IUIAaHWPOBAHMIO, aHAINW3Y U OLIEHKE IMpOo-
CTPAHCTBEHHBIX IIPOLIECCOB.

Heabio ucciaenoBanust SBISETCS NMOBBIIICHUE KayeCTBAa MPOMBIIUIEHHBIX T'€0-
MH(GOPMALIMOHHBIX CHCTEM 3a CUET UX HHTEJUIEKTYalIU3aliH, C LEeIbl0 BKIIOUEHHUS B
COCTaB aBTOMATHU3UPOBAHHBIX CHUCTEM JUCIETYEPU3ALMU MPOCTPAHCTBEHHBIX MPO-
L[ECCOB.

O0beKT Mcciae0BaAaHUS — MPOMBIIUICHHbIE T€OMH(OPMAIIMOHHBIE CHUCTEMBI,
HCIIOJIb3yEeMbI€ MPU MOCTPOCHUH aBTOMATHU3WPOBAHHBIX CUCTEM JAMCIETYEPU3ALMU
IIPOCTPAHCTBEHHBIX MPOLIECCOB.

IIpeamer ucciaenoBaHMsA — METOJbl MHTEIUIEKTYAIM3aLUN TPOMBIIUIEHHBIX
reonH(OPMaLMOHHBIX CUCTEM M UX aJanTalllM K MPEAMETHON 00JacTh yrpaBieHUs
MPOCTPAHCTBEHHBIMU MTPOLIECCAMH.

Jlis nocTrKeHHs TOCTABJICHHOM LIETH B XOJl€ MCCIIEJOBAHUS JOJKHBI ObUIH
OBITh pElICHBI CIEAYIONINE HAYYHbIE 32JaUH:



5

1. AHanu3 cOCTOSIHUS IPEAMETHON 00JIACTH MPOESKTUPOBAHMS POMBIIILIIEHHBIX
I'IC, nmpuMeHsieMbIX TIPU OUCHETYEPHU3ALUHA TPOCTPAHCTBEHHBIX MPOILIECCOB, U HA
ATOU OCHOBE 0OOOCHOBAThH HANPABICHUS UX JAbHEHIIICH HHTEIUICKTY aTU3alIliH.

2. Pazpabotka Metona coznanus onrosnoruit st [ IC, opueHTHpOBaHHBIX Ha
TUCTIETICPU3AINIO TTPOCTPAHCTBEHHBIX MPOIIECCOB, KAK METOJIa TOYHOW crierupuKa-
MU TPEIMETHON 00JacTH JUCIeTYepHU3allid MPOCTPAHCTBEHHBIX IMPOIIECCOB C TO-
MOIIBIO CPEJICTB CHENUATU3UPOBAHHOMN CpeIbl MHKEHEPUH 3HAHUM.

3. Pa3paboTrka WHGPOPMAIIMOHHON TEXHOJOTMM CIIEHApHOW pemnpe3eHTalluu
3HAHUW O MPOCTPAHCTBEHHBIX MPOIIECCaX, OMUPAIOLIYIOCS HA OHTOJOTUHA MPOCTPaH-
CTBEHHBIX CHUTYAaIUH.

4. Pa3zpaboTka MeTO/Ja OLIEHKH O€30MacHOCTHU JIUCIIETYEPU3UPYEMBIX IIPO-
CTPAHCTBEHHBIX  IMPOIIECCOB, Oa3UpPYIOMMNACA HAa  METOJOJIOTMH  CHCTEMHO-
MH(POPMAITMOHHOTO aHAJIN3a U OMUPAIOIIHNIICS HA OHTOJIOTUU MPOCTPAHCTBEHHBIX CH-
Tyaluu.

5. Pa3paboTka KOMIUIEKCa KBAIUMETPUUECKHX METOAMK (POPMHUPOBAHUS CHUC-
TEMBI I0Ka3aTelie kayecTBa co3gaHnHoi onTonoruu ['MC, no3BosOmMiA B IIpoIecce
MPOEKTHUPOBAHUS OLIEHUBATh KAYECTBO U HEIOCTATKU TEKYILIETO BapUaHTa OHTOJIOTUHU
1 OIPEACIISITh 1IeJIeco00pa3Hble HAMPABJICHUS €€ COBEPIIICHCTBOBAHUS.

6. Pa3zpaboTka METOUKH IJIAaHUPOBAHUS TIpoIlecca pa3padOTKU OHTOJIOTUM JIJIst
COBEPIICHCTBOBaHUS MHTEIUIEKTyanu3upoBanHo [ IC, onpeaenstoniyo nocieaopa-
TEJIHOCTh U COJIEPKAaHUE ITAIOB €€ MPOECKTUPOBAHUS.

7. DKcrnepuMeHTalbHAs OIlIEHKa paboTOCHOCOOHOCTH U A(DPEKTHBHOCTH pe-
3yJbTAaTOB MCCJEJOBAaHUS Ha MpUMEpe pa3pabOTKH KOHKPETHOTO MpPOTrpaMMHO-
arnrapaTHOro KOMILUIEKCA JUCIIeTYepU3alUU IPOCTPAHCTBEHHBIX MTPOLIECCOB HA MODE,
Brimovaroniero ' MIC, ucnosnb3yromyro kKoHKpeTHbId Habop [UT.

Jlnst perieHus 3a7a4 AUCCEPTALMOHHOTO HMCCIIEOBAHUSL OBLIM HCIIOIh30BaHbI
cienyrone (pyHIaMeHTAJIbHbIe MeTObl: O0BEKTHO-OPUEHTUPOBAHHBINA TOJIXO0]T K
CO3/IaHUIO CJIOKHBIX TPorpaMMHBIX cucTeM (B T.4. ['YIC ) , METOIbI HHXKEHEPUH 3HA-
HUN, CHCTEMHO-UH(OPMAIIMOHHOTO aHAlIW3a, KBAIMMETPUHU, KOMILJIEKCHOTO CHCTEM-
HOT'O MPOEKTUPOBAHUS CJIO0KHBIX CUCTEM, SPTOHOMUKH U MH)XEHEPHOU MICUXOJIOTHUH.

MeTon0I0THYEeCKyI0 OCHOBY HACTOSIIIEH JUCCEPTAIMOHHON pabOoThI, MOCBS-
neHHou mpobieme unreiektyanuszanuu ['MC B nensx ux opueHTaluy Ha PEIIeHue
3a/1a4 JUCTIETYEpU3AlMUA MPOCTPAHCTBEHHBIX MPOIECCOB, COCTABISIOT PE3YIbTAThI
Hay4HbIX uccienoBanuii A.M. bepmanta, C.. bunenko, b. boama, M.H. BoponuHa,
T.A. T'aBpunoso#i, HO.M. TI'opckoro, B.I'. Errpadona, JI. 3ane, B.B.Ko0G3eBa,
II.1N.ITanepro, B.B. IlonoBuua, b.5I. CoBeroBa, P.Il. Copokuna, B.H. ®unarosa,
H.B. XoBanoBa, M.III. [{anenko, B.4. [IseTkoBa, P.M. FOcynosa, A.W. Amuna u np.

Jloruka, 3tansl u 6a3a MccJieI0BAHUA:

1 stan (2002-2003 r.r.): IlepBuunblii aHaau3 MPOOJIEMBI, BBISIBICHUE MTPOTH-
BOpEUYUH, M3y4YeHHE TPHUHIUIIOB TMOCTPOEHUS] U (PYHKIMOHAJIBLHOW OpraHU3aluu
ACUIIIT u TUC, onpenenenue GyHKINI MPOrpaMMHOTO 00€CTICUCHHUS.

2 stan (2003-2004 r.r.): N3yuenue mepeaoBOro OTEYECTBEHHOTO U 3apyOek-
HOTO OmbITa pa3zpaboTku U BHenpeHus s1emeHToB MW B 'NC. Havano BeinogHEeHUS
OKP na temy “Co3ganue nporpammHo-anmnaparHoro kommiekca (ITAK) aBromatu-
3alMK MpoIEecca yNpapieHus (PYHKIIMOHATILHON CUCTEMOM OCBEIIEHN OOCTAaHOBKH B
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COCTaBE€ MHTEIPUPOBAHHOW aBTOMATU3MPOBAHHOM CHCTEMBI YIPABJICHUS MPOCTPAH-
CTBEHHBIMM IIpOLIECCAMU Ha MOpe”.

3 sran (2004-2005 r.r.): O0ocHOBaHME MeTOJa Pa3pabOTKH OHTOJIOTMHA ISt
I'IC, opueHTMpPOBAaHHBIX HAa IUCIIETYECPU3ALUIO NMPOCTPAHCTBEHHBIX IPOLIECCOB, U
WH()OPMAITMOHHONW TEXHOJIOTUHU CIICHAPHOHN penmpe3eHTaIny 3TUX nporeccos. [loaro-
TOBKa K IMyOIMKaIiui MOHOTpaduu U cTaTel B u3aHusx 1o nepeunto BAK PO.

4 sran (2005-2006 r.r.): PazpaboTka MeTo/a OIEHKH OE30MAaCHOCTHU JUCIIET-
YEPU3UPYEMBIX TPOCTPAHCTBEHHBIX MPOIIECCOB U KOMILIEKCA KBATUMETPUUECKUX ME-
TOAMK (POPMUPOBAHUS CUCTEMBI MOKa3aTenei kayectBa ontosioruu ['MC. Dxcnepu-
MEHTaJIbHasg MpoOBepKa paboTOCOCOOHOCTH U 3PPEKTUBHOCTH PE3yJIbTATOB HCCIe-
noBanusl. [lyGnukarus crareit B uznanusax no nepeuno BAK PO.

S atan (2006-2008 r.r.): O6001IeHNE PE3YNHTATOB UCCIAEAOBAHUS U OPOpM-
JIEHUE PYKOIHUCH JUCCEPTALMOHHON paOOTHI.

Ha 3ammTty BbIHOCATCSH:

1. Meton pa3paboTku onTostorHit 17151 mHTeImekryanu3auuu ['MC 8 ACIIIL.

2. UndopmarimonHasi TEXHOJOTHS CIIEHAPHON pENpe3eHTaln POCTPAHCTBEH-
HBIX MPOLIECCOB B MHTEIUIEKTyanu3upoBaHHbix [ NC.

3. Mertox oreHKH 0€30MMaCHOCTH AMCIETUYCPUZHPYEMBIX MPOCTPAHCTBEHHBIX
MPOILIECCOB B MHTEILIEKTyanu3upoBanHoit ' NC.

4. KoMIJIeKC KBUIMMETPUYECKUX METOAUK (POPMHUpPOBAHUSI CUCTEMbI MOKa3a-
TeJIel KaueCcTBa JIJIsl OLIEHKW OHTOJIOTUM MHTEJUIeKTyann3upoBanHon ['UC.

5. Meroauka miiaHUpOBaHUA MpoIecca pa3padOTKU OHTOJOTUNA MHTEIJIEKTYya-
mu3uposanHoit [ MIC.

HoBu3Ha nmepBOro HaAy4yHoOro pe3yJjbTara COCTOMT B TOM, YTO pa3paboTaH-
HBIIl METO/ MO3BOJISIET pa3BUTh 0a30BYI0 OOOOIIEHHYIO OHTOJIOTHIO JUCIETYEPCKOM
JESTEIBPHOCTU MyTEeM ydeTa MHOTO(GAKTOPHOCTH MPOCTPAHCTBEHHBIX MPOIECCOB.

HoBu3Ha BTOPOro HAYYHOI0 pe3y/ibTaTa 3aKJII0YaeTCs B TOM, YTO PENpE3€CH-
TalMs 3HAHUW Tepelia Ha Ka4YeCTBEHHO HOBBIM YPOBEHb 3a CUET JIOMOJHEHUS €€
TEXHOJIOTUA HAyYHO-METOJANYECKUM WHCTPYMEHTAPHUEM CO3JaHUsl CLUEHAPUEB THUIIO-
BBIX ITPOCTPAHCTBEHHBIX MPOLIECCOB AUCTIETYEPU3ALIUI

HoBu3Ha TpeTbero Hay4yHoOro pe3yJbTara COCTOUT B OOECIECYCHHUH TOJTyde-
HUS HEOOXOJAMMON M KaueCTBEHHOMW OIICHKH YPOBHS O€30MacCHOCTH Ha OCHOBE KOM-
MJIEKCHOTO aHalii3a MPOCTPAHCTBEHHOMW CUTYaIlWU.

HoBu3Ha 4eTBEPTOro HAY4YHOr0 Pe3yJibTaTa 3aKJIIYaeTCs B TOM, YTO COBO-
KYITHOCTh TIOKa3aTesel OIEHKM KOHKPETHBIX BAPUAHTOB OHTOJIOTMI MHTEJIICKTYau-
3upoBaHHbIX ['MIC opranusyercs B ME€papXUUYECKYIO CTPYKTYpPY.

HoBu3Ha nATOr0 HaAy4YHOro pe3yjbTara COCTOUT B TOM, YTO B pe3yJbTaTe
€ro pa3paboTKU TEOpHs aHATUTHUYECKOTO MJIAHUPOBAHUS IKCIUIMIIMPOBAHA HA pa3pa-
00TKY OHTOJIOTUN WHTEIUIeKTyanu3upoBannoi [ 1C

JIOCTOBEpPHOCTH MEPBOr0 HAYYHOI0 PpPe3yJibTaTa OIpPEIEsAeTCS TEM, 4YTO
y4eT MHOTO(aKTOPHOCTH TMPOCTPAHCTBEHHBIX MPOIECCOB OCYIECTBIsIeTCS 0e3 uc-
KOKEHUI U yIPOIIeHUI 0a30BOM OHTOJIOTUH JUCTIETYEPCKOM eI TEIbHOCTH.

JIOCTOBEPHOCTH BTOPOI0 HAYYHOIO Pe3yJIbTAaTa ONPEAEISIETCS TEM, OTCYT-
CTBHEM MPOTHBOPEYU C 0a30BBIMH CITIOCOOAMHM U TPOLECAypaMH PENpe3eHTaIluN
3HAHUW U OTCYTCTBHUEM HMCKAKEHHSI TEOPETUUECKHUX MOJOKEHUM, MPUHATBIX IS pe-
MPE3CHTAl 3HAHU U
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JIOCTOBEPHOCTH TPeThero HaAy4YHoro pe3yJbTaTa NOATBEPKIAAETCS COBMAJIE-
HUEM JI0 JIeTajleil pe3yibTaToB OIIEHKU MPOCTPAHCTBEHHOM 0€30MacHOCTH Ha OCHOBE
TPaJAUIIMOHHBIX METOJIOB U MPEJIaraéMoro MeTo/a.

JI0CTOBEPHOCTh YeTBEPTOIr0 HAYYHOI'O pe3yJibTaTa ompeenseTcs 0azupo-
BaHHEM Ha OOIIMX METOJaX OIEHKM KadyecTBa MPOrpaMMHOr0 M MH(OPMAIMOHHOIO
oOecrieueHusi, KOPPEKTHbIM HMX NPUMEHEHHEM [JIsi MOCTPOCHHS HEepPaAPXUUECKHUX
CTPYKTYp U arperanuii rnokasaTesieil KauecTBa OHTOJIOTHH.

JI0CTOBEPHOCTh MATOI0 HAYYHOIr0 pe3yJbTaTa ONpeNeseTcss TeM, YTO Or-
PAaHUYMBAIOIIME TIOJIOKEHUSI TEOPUU MPOEKTUPOBAHUS CIOXKHBIX MTPOrPAMMHBIX CHC-
TEM HE HapyIIAITCs, a SKCIUIMKAIMS MpOLEayp aHAIUTHYECKOTO IIaHUPOBAHMS
000CHOBaHa MIPU COOTIOACHUH ITUX TTOJIOKCHUIA.

3HAYMMOCTD Pe3yJbTATOB HCCJIeI0BAHUSA IJI1 HAYKH COCTOUT B!

® YIPOIIECHUU MPOLECCOB (hOpMANM3ALMU U UHTETPAlMU 3HAHUN O JUCHET-
YyepHu3aluu MPOCTPAHCTBEHHBIX MPOLECCOB MPHU JTOCTHKEHHUH JTYUIIEro KauecTBa pe-
3yJbTAaTOB YKa3aHHBIX MTPOLIECCOB;

e YIY4YIIEHWU KayecTBa M PacIIMPEHUE BO3MOKHOCTEU akTyaln3anuu Oosee
MOJIHOTO 3KCIIEPTHOTO 3HAHMSI O TPOCTPAHCTBEHHBIX IMpolieccax AUCIETYEPHU3ALUY;

e OBICTPOM U KaYECTBEHHOM aHaJIN3€ MPOCTPAHCTBEHHOM 0€3011aCHOCTH;

e OCHAIICHUM aHajJu3a OHTOJIOTMH MHTeIUIeKTyanu3upoBaHHbIX [IC wmHCT-
PYMEHTAMM CO3/IaHUSI HEPAPXUUYECKUX CTPYKTYp M arperaiuuii mokaszareyiel KayecT-
Ba OHTOJIOTHUH;

® pacCIIMPEHUH BO3MOXXHOCTEW 10 BBISBJICHUIO U UCKIIOYEHHUIO HUKINYHOCTH
BBIPAOOTKH MPOEKTHBIX PEIIECHUN MpHU pa3padO0TKe OHTOJOTUN MHTEIUIEKTYaIu3Uupo-
BanHbIix [UC.

Pesyabtatsl BHeapenbl B OKP “Anesput” (CIIMMPAH), OKP “Tpacca” (3A0
“@Oupma “Ilaccat), OAO «Konuepn OKEAHIIPUBOP» (OKP«Kuxyu»), 3AO0
«Tpanzac» (OKP «barpens-2y»), ®HIII] OAO «HIIO “Mapc™» (OKP «Mope-99»),
obpazoBarenbHbii iporiecc CIIGIITY (JIDTU) u BMUPO.

Pe3yabTaThl padoThl anpoOUPOBAHBI HA 9 MEXIYHAPOIAHBIX, BCEPOCCUNCKUX
Y MEXBY30BCKUX KOH(PEPECHIIUIX.

ITo Teme nuccepranum omyOamkoBaHo: 1 MoHorpadus, 1 yueGHoe nocodue,
11 crateit B xypHanax, pekoMeHaoBanHbIX BAK P®, 8 crareii u 16 nokianoB B 1py-
rUX u3IaHusx. Marepuainsl AUCCEPTAllMUA MCIOJIb30BaHbl B 3 UTOTOBBIX OTYETAX IO
HUP. 3apeructpupoBaHo U pa3MeNIeHO 5 HOBBIX aITOPUTMOB, pa3pabOTaHHBIX B XO-
JIe TUCCEePTAIMOHHOTO HccienoBanus, B ['ocyaapcTBeHHBIX (OHAAX AITOPUTMOB U
nporpamm. Beero o Teme auccepranuu omyoianKoBaHo 46 padoT.

Ctpykrypa M 00beM AHCCEPTALMOHHON PadoOThI: qUCCEpPTAlldsl COCTOUT U3
BBEJICHUS, IIECTU TJIaB, 3aKIIOUYEHHUS], CIIUCKA MCIOJIb30BAHHOW JUTEpPATyphl U MPH-
noxxkeHuit. O0muit 00beM — 371 ¢., U3 KOTOPBIX: OIJIaBJICHHUE - 2 C., CIIUCOK COKpaIlle-
HUM - 1 c., ocHOBHOTO TekcTa — 344 ¢. (Tabmuil — 82, pucyHkoB — 88), oubauorpadus
— 11 c. (154 naumeHOBaHU), MPUIOKECHHS - 12¢.

2. Coaep:xaHue IUCCEPTAIMOHHOM PadOThI
Bo BBeneHuM 000OCHOBaHA aKTyaJIbHOCTh TEMBI, OINPEACIICHBI MPOTUBOPEUHS,
CYIIIECTBYIOIIME B WCCIEAYEeMOM MpEeAMETHOW 001acTH, chopMyIHpOBaHa HAYIHO-
TexHu4eckas nmpodsema. Onpesenensl 11eib, 00bEKT, MPeaIMET U 3a/1a4u TUCCepTaIv-
OHHOTO WCCIIeJIOBaHUs, HAa0Op (pyHIaMEHTATBHBIX METO/OB, UCIOIb3YEMBIX IS pe-
meHus mpobnemsl nHTEIUIeKkTyanu3anuu [ C, a Takke joruka, 3Tansl u 0as3a uccie-
noBanusi. ChopmynupoBaHbl BRIHOCUMBIE HA 3aIUTY PE3yJbTaThl, 0OOCHOBAHBI MX
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Hay4Has. HOBU3HA M JOCTOBEPHOCTb. OmpeneneHbl TEOPETHYECKas 3HAYMMOCTh H
[IPAKTUYECKasl LIEHHOCTh MTOJIyYEHHBIX PE3YJIbTATOB.

IlepBas rnaBa — “AHanu3 reonH()OPMALMOHHBIX CUCTEM M TEXHOJOTHUH, MpHU-
MEHSEMBIX MIpPHU JUCHETYEPU3ALUU IPOCTPAHCTBEHHBIX IPOLIECCOB, OOOCHOBAHUE
poOJIEMBI U MMOCTAHOBKA 3a/1a4 MCCIEI0BAaHUSA — MOCBSLIEHA aHAIU3Y MPEAMETHOU
o0jacT ¢ MO3ULMKA TPeOOBAHUN K COBPEMEHHBIM aBTOMAaTH3MPOBAHHBIM CHCTEMaM
JUCHETYEpU3aMi IPOCTPAHCTBEHHBIX MPOIIECCOB M BXOJSIIUM B UX COCTaB I'€OMH-
(GbOopMaIMOHHBIM CUCTEMaM C YYETOM CTENICHH BHEIPEHHSI B UX CTPYKTYPY IEMEHTOB
UCKYCCTBEHHOI'O MHTEJUICKTA.

Omnpenenensl O0IIME MPUHIMIIBI TOCTPOSHHUS MPOMBIIIJICHHO BBIMTYCKAEMBIX
(cepuitnbix) I'IC, KOTOpBIE SIBISIFOTCSI OCHOBON KOMITBIOTEPHBIX MHCTPYMEHTAJIBHBIX
cpeactB peanmuzauuu ['UT ayist pa3nuuHbIX NpeIMETHBIX 00JIacTei, B TOM YHCIE U
U1 JUCTIETYEPU3AIMUA TIPOCTPAHCTBEHHBIX MpoueccoB. B pamkax ['MC noymkHbI
OCYLIECTBJIATHCS MPOLEAYPHl MOJIEIUPOBAHUS MTPOCTPAHCTBEHHBIX CUTYallMil Ha OC-
HOBE 3JIEKTPOHHOM KapTel. Ilpu 3TOM comepxanue MH(OpPMAIMK, YYaCTBYIOLIEH B
MOJICJINPOBAHUMU ITPOCTPAHCTBEHHOM CUTyallMd C IOMOILIBIO 3JIEKTPOHHOM KapThl,
JOJIKHO BKJIFOYATh :

1. OnucarenpHas uH(pOpMaIKs, IPUCYTCTBYIONIAS HA KapTe:

1.1. B ssBHOM BUJIE (LIBET JIMHUHU, CIICIICUMBOJIBI, IIPUPT HAAKUCH U T.11.);
1.2. B HesiBHOM BHJIE (PE3yIbTAThI PEIICHHS BHIYMCIUTEIBHBIX 3a/1a4)

2. Mertpuueckass undopmarusa (MacmTad, xKapTorpapuyeckas MPOCSKIUs,
CUCTEMA KOOPIUHAT)

3. [IpocTpancTBeHHas nHGOpMAIUs B SBHOM BHUAE (CBS3b MPOCTPAHCTBEH-
HBIX 00BEKTOB) U HESBHOM BHJI€ (MapIIPYThl TBUKEHUS)

4, ['eorpadguueckne OOBEKTHI — 3JIEMEHTHI MPOCTPAHCTBEHHOW CHUTYAaILMH
(6eperoBas uepTa, KaHaj, OCTPOB, CYAHO U T.II.)

5. SI3pIK OmuCaHMs MPOCTPAHCTBEHHON CUTyaluu (TOYKH, JTUHUH, CUMBO-

JIbl, HAATUCHU U T.J.)

[Tpunsito pa3aensts mpoMblnuieHHO BbiTyckaemblie [ IC Ha 6a3oBbie (MHBapu-
aHTHBIE K MpeAMeTHOW obnactu) u npukiaansie. B odoux Bumax I'MC s>ddexrus-
HOCTh OOpaOOTKM W Mpe3eHTAM HHQPOpPMAIlMM O MPOCTPAHCTBEHHON CHUTYyalluu
MPSMO ONpPENENAeTCS KayeCTBOM OHTOJIOTMHM TOM MPEAMETHOM 00JacTH, K KOTOPOM
OTHOCUTCS 0TOOpakaeMblid KJIacc MPOCTpaHCTBEHHbIX cuTyaunii. CoBpemennbie [ 1IC
MMEIOT COOTBETCTBYIOIINE NHCTPYMEHTAIBHBIE CPEACTBA, C IIOMOIIBIO KOTOPBIX pea-
Tu3yeTcss PYHKIMOHAIBHOCTh MPECTAaBICHUS MPOCTPAHCTBEHHO- TeOrpapuuecKux u
aTpuOyTUBHBIX NaHHBIX. DpdexTuBHOCTs [IC BO MHOTOM 3aBHCHUT OT MHTETPALUU
TUX AaHHbIX. OOpaboTKa Ha3BAaHHBIX BBIIIE JABYX BUJOB JAaHHBIX OCYIIECTBISETCS
MyTeM KapTorpaduyeckoro MoJEIUpOBAHMS, BKIIOUAOIIETO MPOLEeypbl pa3padoTKU
MOJIEJIH, €€ OTIAJAKU U BepU(UKALIUH.

B pesynbrare ananmza Bo3MoxkHOCTEW mnpumeHenusi texHonoruit MU B T'MC
OCYILECTBJIEHO YIIOPSAAOYEHUE PE3YJIbTATOB HAYYHBIX MCCIIENOBAHUM B paccMaTpu-
BAaeMOM MpEeaMETHON 00JacCTH HAa OCHOBE TpHaabl “TeopHsi - TEXHOJOTUS - MPAKTHU-
ka”. Ha aToii 6a3ze mpousBeneHa kiaccuuKaius OCHOBHBIX MPUKIIATHBIX UH(pOpMa-
noHHBIX TexHonoruit MU, ucnonszyembix B 'MC. Omnpenenens! TpeboBaHus K TIPU-
MeHumocTH TexHonorui MM B I'MC u ycTaHOBIEHBI MPUYMHBI UX HEBBINOJIHECHUS.
Jlnsa uckmouenus: pakTopos, caepxkuBarommx Bueapenue cpeacts MU B 'UC, npen-
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JI0’KEHO UCIOJIb30BaTh TEXHOJIOTUHU 3KCIEepTHBIX cucteM (DC), a UMEHHO, — MOJIeNIU
MIPEICTABICHNS 3HAHUI, TOCTPOEHHBIE HA OCHOBE OHTOJIOTHIA.

Hcnons3zoBanne texnonoruii 9C B pamkax uHremwiektyannsanuu ['MC nonapa-
3yMEBAET, MPEKIE BCEro, MHTErpallrio B cocTaB nporpaMMmHoro obecneyenus ['IC
MalMHBbI JIOTHYECKOr0 BbIBOJAA. B pe3ynbrare Takoro BHeapeHus B pamkax I'MC cra-
HOBUTCSI BO3MOYKHBIM PELIEHUE JBYX BUJIOB 3a/1a4:

l)pacrio3HaBaHMs TEKYLUIUX CUTYyalMil, CJIOKUBIIMUXCS B XOJI€ NUCIIETUYEPU3ALINU
MPOCTPAHCTBEHHBIX MPOIIECCOB;

2) BBIpAOOTKHU PEKOMEHAAINI AUCTIETUEPY NSl IPUHATHUS aIEKBATHBIX pelICHUN
10 YIPABJIEHUIO JUCIETYEPUIUPYEMBIMU IPOCTPAHCTBEHHBIMU MPOLECCAMH.

PacnioznaBanue Tekyien npocrpanctBeHHoM cutyanuu B ['MIC mpousBoautcs Ha
OCHOBE MHTETpaIfi KapTorpadhuuecKuX JaHHBIX M JAHHBIX 110 aKTUBHBIM JHCIICYECPH-
3UpyEeMbIM OOBEKTaM, MOJIYYEHHBIM OT CPEACTB HAOMOJeHHs. Pacrno3HaHue Tekyien
MIPOCTPAHCTBEHHOM CUTyaluy 0a3upyeTcs Ha BBISBICHUM HAO0Opa TUIOBBIX CHUTYAlIWH.
CooTBeTCTBYIOLIEE TMOJMHOKECTBO TAKOIO HA0Opa MOXKET SBIISATHCS MHOKECTBOM
omacHbeIX cutyauui. [lon pacmo3HaBaemMol cUTyalueil, B JaHHOM Cy4ae, IOHUMAETCs
Takasi COBOKYIHOCTb COOBITUH, UMEIOIINX MPEAMETHYIO HHTEPIPETALUIO B JESTEIbHO-
CTH TIOJIb30BATENSI, KOTOPasi MOXKET TPAKTOBATHCS KaK (PAKT KaYECTBEHHOTO U3MEHEHHS
COCTOSIHUSI TIPEIMETHOM 00JIacTH (HACTYIUIEHUSI COOBITHS 00Jiee BHICOKOTO YPOBHSI a0-
ctpakiun). [IpumMep, nosicHs0IIMN TaHHOE OIpe/ieNieHUE, TPUBEICH B Ta0I. 1.

Taoaunna 1
IIpumep pacno3HaBaHus CUTyaluH
Ne .
i COBOKYNHOCTb COOBITUI Curyauus
Kypc cynnal nsmenuncs
Jlunus ABMKeHMs cyqHal mepecekaeT JIMHUIO ABUKEHUS CyTHA 2 YIposa  CTOIK-
1. L2 HOBEHHsI CyJHA
Aucranuus Mexky cyaamu 1 i 2 COKpalaeTcs ¢ TeYCHHEM BPEMEHH | | CYTHOM 2
[Tenenr ¢ cynnal Ha cyaHO2 HE MEHsETCS
Kypc cyaHa oTiiryeH oT peKoOMeHI0BaHHOTO Ha (hapBarepe CyaHO OIacHo
2. | Ocamka cymHa KpUTHYHA K COOIOACHHIO pexuma (apparepa comio ¢ ap-
Jlucraniys oT cyjHa 1o ocu (apsarepa Oosblie mupuHsl papBatepa | BATEP2

[Ipu 3TOM 060CHOBaHa HEOOXOAUMOCTh Pa3pabOTKU “‘pEeTIO3UTAPUSI TUIIOBBIX MPO-
CTPaHCTBEHHBIX cuTyaumii’. OnpeneneHo, 4To Ui OUEHKA TEHACHIUN pa3BUTHUS TPO-
CTPAHCTBEHHBIX CUTYaIMil C MCIOJIb30BAHUEM PACUETHBIX MOJENEH Heo0X0AuMo, BO-
MIEPBbIX, OMPENEIUTh TPYIIY MMOKa3aTeNnel, M0 KOTOPbIM UAECHTUPHUIIMPYIOTCS TEH]ICH-
LMW Pa3BUTHS CUTyalUl, U, BO-BTOPBIX, AATh COAEPKATEIBHO-CMBICIOBYIO HUHTEPIIPE-
TaLMIO0 KAKAOMY U3 HUX. IMEHHO Takast MHTepIpeTanys ¢ HarjsiAHbIM IIPEICTaBICHHEM
OLICHKH BBISIBJIEHHOW TEHJEHUMHU Pa3BUTHUS MPOCTPAHCTBEHHOW CUTYyalluy Ha 3JIEKTPOH-
HOM KapTe JI0JKHA SBISTHCS npeporatiBoi nHTesmektyanmu3anun ['1C.

Y CTaHOBIIEHO, UTO NPSIMOE AHAIUTHYECKOE OLIEHUBAHUE NTPOCTPAHCTBEHHOW CH-
Tyallud TPUMEHHUMO JJI1 OTPAHUYEHHOTO YHMCJa 3a/a4, pelIaeMbIX AHUCIETYepoM. B
CBOIO 04Yepellb, MOACIMPOBAHUE PA3BUTHS IPOCTPAHCTBEHHOM CHUTYALlUM ITO3BOJIET
[OJyYUTh CTATUCTUYECKH OOOCHOBAHHBIE OLICHKH Ul PA3JIMYHBIX TEHACHLUN B pas-
BUTHUM TEKYILEU MPOCTPAHCTBEHHOW CUTyallMy MPHU BO3MOKHOCTH MHOTOKPATHOTO €€
MOJICJIMPOBAHMS C YYETOM CIIy4alHOIO XapakTepa UCXOAHBIX TaHHBIX.
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[Tpu MomEeMpPOBAaHUY CIOKHBIX MPOCTPAHCTBEHHBIX mpoieccoB B [ IC momkHa
pematbecs He TpaauuuoHHas mins JC 3amaya ynpaBjieHHUs! MPOIECCOM MOJACIUPOBa-
HUs, a 3a7]a4a MCIIOJIb30BAHUS CIIOXKHBIX CIIEHAPHEB, PACUYETOB M aHAN3a BEPOSTHO-
CTHBIX XapaKTEPUCTHK MPOCTPAHCTBEHHOW CUTYyallMd HA OCHOBE METOJIOB BEPOSTHO-
CTHOT'O MOJICTUPOBAHUSI U €CTECTBEHHO-SI3bIKOBOrO MHTEpdeiica. [locnennee mo3so-
JSIeT MCIONb30BaTh UHTEIUIeKTyan3upoBanHyto ['MC B nponecce o0ydeHust u tpe-
HUPOBKH CIICIIUATINCTOB-AUCIIETYepOB. [10CKOIBKY MPUHATO, YTO MHTEIUIEKTyaln3a-
st ['YIC ocymmecTBisieTcst B MENAX MOBBIICHUS 3(PPEKTUBHOCTH AUCTIETICPUHPYE-
MBIX MPOCTPAHCTBEHHBIX MPOIECCOB, TO OBUT IPOBEJCH KPUTUICCKUI aHAIN3 COBpE-
MeHHOTO coctosiHus ['MIC u mporpaMMHBIX TEXHOJIOTHH, TPUMEHSIEMbIX TIPH JTUCTICT-
Yepu3aluyd TMPOCTPAHCTBEHHBIX MPOIECCOB. AHaIM3y OBUIM TMOJABEPTHYTHI, BO-
nepBbix, yHuBepcaibueie [ IC (ARC/INFO, Maplnfo, AutoCAD Map, Hesa, Top-
Plan 2007). Kpome Toro, paccmorpensl crenuanuzupoBandeie [MC (dKart
Hydrographer, dKart Navigator ECS/ECDIS, Kapta 2005, MeTteo).

Onpeneneno, uro ACHIIII ansroress knaccom ACY, uMerOmuM psal OTINYHU-
TEJbHBIX MPU3HAKOB, OCHOBHBIM M3 KOTOPBIX CIEAYET CUUTATh HAIMYUE COBOKYITHO-
CTH aKTHUBHBIX OOBEKTOB, YIPABICHUE KOTOPHIMHU OCYIIECTBIISIETCS B X0/ YeIoBeUe-
CKOH nesTenbHOoCTH. Ha OCHOBE BBISBIICHHBIX OTJIMYHUTEIBHBIX MPU3HAKOB MTOCTPOCHA
o0o6iieHHas tTunobas ctpykrypa ACJIIIT (puc. 1).

NHO®OPMAIINOHHO-CITPABOYHASA ITIOACUCTEMA
(COBOKYIIHOCTh HHD®OPMAL[UOHHbBIX PECYPCOB HCIIOJIb3YEMBIX IIPH OFOCHOBAHHU
JAUCIIETYEPCKHX PEIIIEHUM)

MH®OPMALIMA MO OENCTBYIOWMM HOPMATUBHO — MPABOBbLIM, 9KOHOMWYECKMM, BPEMEHHbLIM U
TOYHOCTHbIM  ACIMEKTAM  YMPABJIEHUA TNPOCTPAHCTBEHHBIMM MPOLIECCAMWK, BCMNMOMOIATENIbHAA
MHOOPMALMA N MP.

s CpencrtBa Tee- Cpencrtsa BBISIBICHUS =
2 HaOJIIOIeHUST onacHbIX (He %
© g Cpencrsa CTaHJAPTHBIX) CHTYaIIHI ?
§ g— JYWCTAHLIMOHHOTO AHaJIUTUYECKUU E
8- c:> s 30HAUPOBaHUs (JIOKausl, HMHCTPYMEHTApHil E T
E = Q AKYCTUYIECKHUE CPEJICTBA) IUIAHUPOBAHUS U @ §_
= z 5 CpexncrTBa cucTeM pa3pernreHus © %
= : = rno6aabHOro KOH(IMKTHBIX CUTYyallUl © 5[
g o & MO3ULMOHUPOBAHUS (xoyu3uit) E c
o =
g = <3 obbekToB MeTobl, MOAEIU U Q
5 Sl ITocThl BU3yaIbHOTO porpaMMHbIC CPEACTBA 8:
= % HaOIIOCHUS MIPOTHO3UPOBAHMSI Ig
8 g Cpenctsa pa3BUTHS CUTYyaLHA
‘8 WHIUBU Ty TBHOTO
& OITO3HABAHUS
Yupasiasiiomne
BO3jCHCTBUSA
HA DJIEMEHTBI HIOACUCTEMBbI MOHUTOPHUHTI A HA MTPOCTPAHCTBEHHBIE NPOIECCHI
Pexxknmpbl padoThl Cropocmb ‘ ‘HHmeucuSHocmb 0BUIICCHUsL
NHTeHCHBHOCTD Hanpaesnenue (xypc) Obecneuenue
(conpososcoenue)
TouHoCTh onpeaeeHust Ilocneoosamenvrocmeo Dwenon
napamMeTpos npoxodHcoenUs (6vicoma, 2nyouna)
‘ Cmapm npoyecca ‘ ‘ Ipexpawenue npoyecca

Puc. 1. Tunosas crpykrypa ACIIIII B 0000111eHHOM BHI€e
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AHanu3 B3MJISI0B HA MOHATHE “AUCHETYEpU3alvsa’ TO3BOJUI YCTAHOBUTH, YTO
“3(¢exTuBHas AMCIIETYEpU3ALNS IPEANONAraeT PEeaJUCTUUHBIA OalaHC MEXAy lie-
asaMu obecriedeHrst 0€30MacHOCTH U MPOU3BOICTBEHHBIMU LiesMU™ . [IpuHImnmane-
Hasi OpraHu3alus NepeMElIeHUH MPOCTPaHCTBEHHOr0 OOBEKTa C MPUMEHEHHUEM CO-
BpemeHHbix AC/IIIII npuBenena Ha puc. 2, rae BblACIEHB MOTOKUA Kak HedopMau-
30BaHHOM, Tak ¥ (OpMaIN30BaHHON MH(OPMALIMU, & TAKXKE YNPaBISIOLINE BO3ACH-
CTBUS, BBI3BIBAIOIINE U3MEHEHHUE NApaMETPOB JABM)KEHUS YIPABISAEMbBIX 0OBEKTOB U

pC€aKiun Ha HUX.

YnpasisieMblii 00beKT

I
: | TUC |
I I I
|| - '
e |
| I ACY |
| l 00BbeKTOM
| JIIP Ha o0bexTe ( ACY TH) |
(KanuTan)
I | |
1 |
I I |
I I I
I |
| | ABTOHOMHBIE CPeICTBA
| | CpeacTBa no3ulMOHUPOBAHUS CpeacrtBa cBsi3u
)
: y—_\ ]
- — — — =
| S = S = |
== s 5
| | S 3 s
= = E é
| | 2 = S o |
| E.2 2
= § 8 s
| | JNucneruep > ©) |
| |
| | I
| | ABTOHOMHBIE CPEICTBA
CpenctBa cBf3H
|
| | C
peacrea mnoO3SMHOHUPOBAHUSA
I | 1O CIIIIP I
: L JucneTyepcKuii IEeHTP KOHTPOJISI M YIPaBJIeHHsI 00beKTaMu JI
I_ ABTOMaTI/l3Hp0BaHHaH CUCTEMA TUCIIETUYECPU3AIUHA ITPOCTPAHCTBEHHBIX ITPOLIECCOB

Puc. 2. [IpyHnunuajbHasi OpraHu3anus JucneT4epu3anuu nepemMeiieHui
NMPOCTPAHCTBEHHOI0 00beKTa ¢ mMpuMeHeHUueM coBpeMeHHbIX ACIIIII
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Cpenan BbIBOI, 4TO KitoueBbIMU dnemeHTamu AC/IIII sBnstoTcs nuna, npu-
HUMAIOIIIME PEIlIeHUEe MO YIPaBICHUI0 OOBEKTAMHU, MTEpEMENIAIONIUMUCS B 30HE JIHUC-
neT4epu3aluu, U COCTaB JIUCHETYEepCcKoro meHTtpa. [loaToMy oOiee HarmpaBieHHE
pazsutus ['MC o6o3naueHo kak Hampasienue anantauuu [MC x cnenuduke nes-
TeJIbHOCTH Ha3BaHHbIX JIIIP.

N3 cka3aHHOrO BBITEKAET OCHOBHOE MPOTUBOpEYHE B (YHKIHOHUPOBAHHUU
ACUIIII u pemennu 3a1a4 ynpaBieHUs] aKkTUBHBIMUA MPOCTPAHCTBEHHBIMU OOBEKTa-
MU: HaJIMIUE B CUCTEME NIBYX BUAOB MHGopmMammu ((popmann3zoBaHHON U HedopMa-
JIM30BaHHOM), KOTOPOE MOKET OBbITh pa3penieHo0 Ha OCHOBE MH(POPMAIIMOHHOM TeX-
Honornn MU. Takas TEXHOJIOTHs NPUMEHUTENBHO K NMPOEKTUPOBAHUIO NEPCIEKTHUB-
Heix ['MIC B Hactosiee Bpemsi oTcyTcTBYyeT. Ee pa3paboTka MO3BOJIUT B ONpEEeH-
HOW Mepe YCTpaHUTh HETaTHBHOE BIUSHUE 4YeloBedecKoro ¢akropa Ha 3(PQexTuB-
HOCTb 1 0€30MMacCHOCTh MPOCTPAHCTBEHHBIX MPOIIECCOB.

Pe3ynbrarsl BEILLIEIIPUBEICHHOIO aHAJIN3a [TO3BOJIAIIM CAEIIATh CIIECAYIOIINE BIBODL:

1. bazucHol ocHOBOM aBTOMaTM3auuu aearenbHoctu gucnetaepoB AC/IIII sB-
nmsrotess [UC, B KOTOpblE MHTETPUPYIOTCS PACUETHO-aHAIUTUYECKUE TTPOTrPaMMHbIC
CpeACTBa MOAACPKKU IIPUHATUS PELLICHUM.

2. JlucrieTduep MNOKEH CaMOCTOSTEIBbHO AaKTMBU3MPOBATH CPEACTBA aHAINA3a
IIPOCTPAHCTBEHHBIX CUTYyallU U MOJJIECPKKUA NPUHATHUS PELICHUM, YTO MPUBOJUT K
HEOOOCHOBAHHOMY POCTY YMCJIa BCIIOMOTAaTEIbHBIX ONEpalNil B IESITEIHLHOCTH JIUC-
neryepa mpu perieHun Jro00i U3 3a7a4 JUCTIETYSPU3AlNK, & 3HAYUT U BPEMEHHU pe-
IICHUS 33J1a4 AUCTIETYEPU3ALIUU TPOCTPAHCTBEHHBIX OOBEKTOB.

3. Pa3zmepsr 30u otBeTcTBeHHOCTH AC/IIIII M BBICOKAss MHHTEHCUBHOCTH JIBHKE-
HUS B HUX MPUBOJAT K MCUXO(MU3UUECKOU meperpyske aucnerdepon. CrencTBreM
ATOrO ABJISETCS HECBOCBPEMEHHOCTD BBISIBJICHHS OMACHBIX CUTYAIlMl, & B OTIEJIbHBIX
Clly4yasiXx — BO3HMKHOBEHHE aBapuid U KaTacTpod.

4. O4eBUAHO MPOTHUBOPEUME MEXKIY HHTEHCU(UKAIMEH NPOCTPAHCTBEHHBIX
TPAHCTIOPTHBIX TIOTOKOB, TMOPOXKJAIOIIEH OOBEKTUBHO WHTEHCHUBHOE pPa3BUTHE
ACIIIIT, u skcteHcuBHBIM pa3ButueM [ MIC kak anemMeHTa, COCTaBIAIOIIETO OCHOBY
ACIIT n apTOMaTU3alMK IEITEILHOCTH JUCTIETYEPOB. ITO MPOTUBOPEUUE OMpPEIe-
nsieT HeoOxoaumocTs uHTeuiekTyanusamnuu ['C, opuentupoBannbix Ha ACIIII.

5. Nurerpanus Ha 6aze 'MC paszHoponHbix Mojened (pacdeTHBIX MOMIYJIEH)
sanemMeHToB MU, MMUTAIIMOHHBIX CPEACTB U JIp. MOJpasyMeBaeT pa3padoTKy (pyHK-
[IUOHAJILHOW MepapXuu MPUKIIaIHbIX nporpaMMHbIix kKoMroHeHToB [ IC. Ha BepxHem
YpPOBHE 3TOM HepapXuu JOKHBI ObITh cpefactBa MU, xoTopblie HEMOCpPEACTBEHHO
BBIPA0ATHIBAIOT PEKOMEHALUK JTUCTIETUYEPY, a Ha HUKECTOSIIUX YPOBHSIX — IIPO-
rpaMMHBIE KOMIIOHEHTBI, OCYIIECTBIISIONIME MOHUTOPUHT M JHArHOCTUKY Oe3omac-
HOCTH JTUCTIETYEPHU3UPYEMBIX TPOIECCOB, BBHIPAOOTKY MAHHBIX, HEOOXOAMUMBIX IS
pean3anuu Mpoueayp JOrHIeCKOro BeiBojia B cpeacrrax MU.

B nuccepranyu B IOMOJHEHUN K MTPUBEACHHOMY BbIILIE OCHOBHOMY IPOTUBOPE-
YUIO BBISIBIICHBI €III€ JIBE TPYIIIBl YACTHBIX TEXHOJOTMYECKHUX MPOTUBOpeUmii: 1)
rpyImna TpOTUBOPEUHM, MPUCYIIUX TpolieccaM pa3pabOTKU CHCTEM C AJIE€MEHTaMHU
NN u coBpeMeHHO# reomHGOpMATHKH; 2) TPpyMa MPOTUBOPEYH B 00JIaCTH WHTE-
rpannu [ IC-unTepdeiica 1 MalmHbl TOTUYECKOTO BBIBO/A, B 00JACTH MHTETPAIIUH,
rapMOHHU3AIMKY U CIUSHUS TeonH(popMalnm, a Takxke B cgepe odecrieueHus: yHUBEP-
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CaJIbHOCTU TEXHUYECKUX U TEXHOJOTHYECKUX PELICHUI, TPUHUMAEMBIX MPU NPOECK-
tupoBanuu ' UC ¢ anementamu UN.

Ha ocHOBe M3/I0KEHHOTO BBIIE KOHCTATUPYETCS, YTO €IMHOW, B3aUMOCBSI3aH-
HOM TEOpPUM IMOCTPOCHUS M METOAOB MPOEKTHUPOBAHUS HHTEIUICKTYAIN3UPOBAHHBIX
['MC noka He cymiecTByeT. MiMeemble TEOpEeTUYECKUE M MPAKTHUECKHE HApaOOTKH,
CIIOCOOHBIE COCTaBUTh OCHOBY Ha3BaHHBIX TEOPUU U METOJOB, HE CTPYKTYPUPOBAHBI,
(bopMyIUPYIOTCS 110 MEXIUCIUILUIMHAPHOMY TIPUHIIMITY U BO MHOTOM HOCSIT HE CHC-
TeMHbIN Xapakrtep. Clie1oBaTelbHO, HA CETOJHSIIHAN J€Hb UMEET MECTO SMITUpUYE-
CKHI IyTh pa3BUTHUS NpUKIAIHBIX | IC-TeXHONOTHi.

Bropas rnmaBa — “Merosa pa3pabOTKU OHTOJOTHH MJIi MHTEIUICKTYyaIUu3aluu
I'IC B aBTOMAaTU3UPOBAHHBIX CUCTEMAX AUCIIETYEPU3ALMU TPOCTPAHCTBEHHBIX MPO-
[IECCOB ~ — COJIEPKUT OCHOBHBIEC TMOJIOKEHUSI METO/a Pa3pabOTKU OHTOJOTUN AJis
['MC, Bxmtoyaromue: 1) TEXHOJIOTHIO TapMOHM3AIMU, WHTETPAMA U CIUSHUS HWH-
dbopmaruu 111 GOpMUPOBAHUS OHTOJIOTHI OHATHH, XapaKTEPHBIX JJIsl TUCTIETYEPU-
3alMM MPOCTPAHCTBEHHBIX IMPOLIECCOB; 2) MHOTOYPOBHEBYIO MOJIeTb 00padOTKU MH-
dbopmaru B8 ACIIIL; 3) o60cHOBaHNME BO3MOKHOCTH KOH(GUTYPUPOBAHUS TTPEAMET-
HOI 00JIaCTH UCHIETYEPU3ALUN MPOCTPAHCTBEHHBIX MPOLECCOB B BUJE OHTOJIOTHIA;
4) TunoByio nporpaMMuyr0 apxutektypy ['MIC, opueHTHPOBaHHBIX HA JUCIIETUCPH-
3aLMI0 IPOCTPAHCTBEHHBIX MTPOLIECCOB.

VY cTaHOBJIEHO, YTO OJTHOM W3 BAXXHEWIIMX 3a]ay SBISETCA pa3padOTKa MOJEIH
MPOXOXKJIEHUS UHPOpPMALMK OT MepBUUHOrO AaTunka Ao aucnerdepa ACJHIIIL. Ilpu
ATOM II€J1IeCO00pa3HO ISl TOCTPOEHUSI MOJAENIH U pa3pabOTKu Ha ee Oa3e MHpopma-
IIMOHHOM TEXHOJOTUM 00pabOTKU M MoAroToBKH daHHBIX 1jist ' MIC ncmons30BaTh co-
BPEMEHHbBIE MEXaHU3Mbl TAPMOHU3AINK, UHTETPAIIUN U CIHUSHUS WHOOpPMAIUU TIPU-
MenutenbHo Kk AC/IIIIL.

[Ipouienypa rapmoHuzanuu UHGOPMaIIUKA TIPEANOIaraeT pacipeeieHue OCHOB-
HBIX TOHSATUW W HUX OTHOIICHUN MEXITy HUMHU (OHTOJIOTMU) MO COOTBETCTBYIOIIUM
HampaBieHusM aestenbHocTu auctierdepa ACHIII. T'apmonuzamnms uHbopmamuu
obecrieuynBaeT JOCTYN K BO3MOXXHO OOJIBIIEMY YHCIY MEPBHUYHBIX MCTOYHUKOB WH-
dhopmanuu, BO3MOKHOCTh MpeoOpazoBaHusi HHGOpMAIIMKU B YIOOHBIN JJIsl JUCTIETYE-
pa BUJ U JIOCTYI K CYIIECTBYIOIIMM HHGOPMAIIMOHHBIM pecypcam. Takum oOpazom,
rapMoHu3alus MHGoOpMalMK JTOJKHA 00ecreurnBaTh BO3MOXKHOCTh AOCTyNa 3arpo-
coB 'NC k ucrounukam nHdopmaruu nyrem BBeaeHus B pamkax ACJIII enunroro
npotokoia oomena uHpopmarmeit. [lokazan >pdexT npuMeHeHus Mponeaypsl rap-
MoHuzauuu uapopmauuu B ACHIIIL. ITpu stom ACHIIII paccmarpuBaercs kak co-

cTosiljasi M3 KOHEYHOro MHOXecTBa moxcucrteM Q={q;}. Ui kaxnoit ¢, 3azatorcs
clie/lylolpe KoHeuHble MHOXecTBa: @ = {¢j} (J=11) — MmHOXeCTBO (DYHKIIUH, BbI-
nonHsembx noacucremoit ¢;0, ={0.} (s=1,k) — MuOKecTBO MHTEpDETicoB npen-
crapnenus Gynxkumid; 1, ={i;} (r=1,m) — MHOKeCTBO BCEX MHTEPPEHCOB BXOIHBIX
nannbix. Orobpaxenue f 1@, —O, obnamaer cpoiictBom V¢, e® Jo, <O,, a

orobpaxenne f, :®, — 1, — cBoiictBom V¢, € @ Ji. = |,. BosmoxkHbI 1Ba ciryyast:

1) dynkuuio npeacTaBIsieT TOIBKO OUH UHTEpdelic; 2) GYHKIMIO IPEACTaBISIET He-
KOTOpoe KOHeuHoe uucio unrepgeticos. IIpu 3Tom BeiIxoaHOU MHTepdeiic moacuc-
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TEMbI (; JIOJDKEH OBbITh TOXKICCTBEHEH BXOAHOMY HHTepdeiicy noxcucremsl (. Ciie-
nosarenbHO, B ACIIIIT MHOXECTBO BXOJHBIX U BBIXOJHBIX HHTEp(eticoB R=10U0,

a MHOXECTBO BHYTPUCUCTEMHBIX HHTepdeiicoB R=1 N0,
Ha npuBenenne mHpopmanmu j-oi QyHKIUN K HY>KHOMY BHIY (WHTepdericy)
pacxoapyercst BpeMs t,, a Ul MOACUCTEMSBI (], UMEIOLIEH N uHTepdeiicos, TpedyeTcs

n
BpCMA T = Zt . HpI/I IMPpUBCACHUN BCCX I/IHTep(I)eI?'ICOB K OI[HOﬁ MOACIN IIPCACTaB-
aj I
i=1
JICHUA JAHHBIX (FapMOHHSaHI/ISI) BpEM:A paCXodyeCTCs TOJIBKO Ha IICPBOC Hpeo6p2130-
BaHUC, OCTaJIbHBbIC HHTep(l)eI?'ICBI IMOJIYHaroTCsl IIYTCM KOIIMPOBAHUA IICPBOIO. I[Hﬂ

BceX (PyHKLMI MOJCUCTEMBI (, IPUBEAEHHUE K HYKHOMY MHTEp(EHCy 3aHUMAET Bpe-
! Q

Mt T, = ZTq_ . s ACIIIT B nenom 3arpayuBaercs BpeMs [ = ZTq . Takum 00-
j:j_ : g=1

pa3om, nosblmaercs onepatuBHOCTh padoTel ACJIIII 3a cuer ucnonb3oBanus enu-

Q I n Q |
HON MOJIE/H MPEICTaBICHUS JaHHBIX (TapMOHU3AINN): ZZthij > Zthj :

g=1l j=1 i=1 g=1 j=1

Kpome moBbIlIeHHsSI ONEPATUBHOCTH TapMOHHU3AIMs WHGOpPMALUU TO3BOJISET

MOJIYYUTh TOJIOKUTEIBHBIN A(DPEKT U MpHU CO3AaHUU MPOTPAMMHOTO OOECIICUSHUS
st TUC n nma ACIIIIT B nemom. Ilpu 3ToM MOKET MCIIONIB30BaThCS JIBa BUAA pe-
cypcoB: 1) S, nns coznanus QyHKUMMA; 2) S, st co3gaHus UHTEPQECcOB, KOTOPBIA
HoJpaszensercs Ha pecypc S, JUlsl CO3JaHMs BXOJIHBIX MHTEpQENCcOB U pecype S,

JUTSL CO3/IaHMSI BBIXOAHBIX U BHYTPEHHHUX MHTepdencoB. B cimydae npuBeneHus Bcex
unTepdeiicoB B3aumoercteus nojacucteM Buytpu ACIIII k ogHOM Monenu nipe-
CTaBJICHUS JAAHHBIX MOXKHO MPOrpaMMHBIM IYTEM CO3/aTh OJAMH HHTEp(eiic, a oc-
TaJbHBIE MOJYUYUTh ITyTEM €r0 KOMUPOBAHMS, T.€. CHU3UTH TPYA03aTpaThl HA pa3pa-
00TKy mporpaMMHoOro odecrneuenus nepcnekTuBHbIx ACJITIIT.

[Ipouenypa unterpauu uHGopMau odecrneunBaeT oObequHeHue uHpopma-
MUY OT PA3IMYHBIX MCTOYHUKOB U JIOCTYI K MH(OPMALMOHHBIM pecypcaM Mpu pe-
IIEHUU TEKYLIUX 3a/ad JHUCIeTYepu3alund npocTpaHcTBEeHHbIX npoueccoB (UIII) c
ucnonb3zoBanueM ['MC. Wnterpanus uHpopMamu He Tpeanonaraet Gu3ndecKkoro
o0beuHEHUsT HTHPOPMALIMK Y JIOKAIBHOTO MOJIb30BATENS, a 3aKIII0YaTcs B pa3padoT-
K€ U pealu3aluu CrenuaIn3upoBaHHbBIX (DOPMATOB JaHHBIX, €AUHBIX IS BCEX MOJ-
cuctem AC/IIIIL. D10 mo3BoMSIET CO3/1aTh TEKYIIYIO OHTOJIOTHIO, O0ECIEYNBAIOIIYIO
€IMHCTBO MPEJACTABJICHUS MpeaAMeTHON obOsactu maucrnieruepusanuu B [IC u npo-
rpaMMHBIX cpencTBax apyrux nogacucrem AC/IIILL

[Ipouenypa ciusgaust ”HGOPMALIMK paccMaTPUBAETCS KaK MPOLIECC OpraHu3aluu
U CTPYKTypHU3alu UH(GOPMAIMKU C LEIbI0 €€ OPUEHTAIMU Ha PEIICHUE OINpeiesieH-
HOM 3a1auu (rpynmsl 3a/1a4) JAUCHETYEPU3ALMN TPOCTPAHCTBEHHBIX IPOLIECCOB WM
Ha KOHKPETHOTO MOJIb30BaTelNs (aucreryepa). B pesynbraTe cinusiHug uHGOpMAaIU
MOBBILIACTCS €€ KaYECTBO U COKPALIAETCsI 00bEM.

Hapsiny ¢ mMexaHu3smamMu rapMOHHM3allUUd U CIWSHUS MH(OpManuu 000CHOBaHA
HEO0OX0IUMOCTh KOHGUTYPUPOBaHUS (pENpe3eHTAMN U UACHTUPUKALUUA CTPYKTYPbI
00BEKTa MPHU €ro JAEKOMIIO3UIMHU) MPEICTaBICHHs MPEeIMETHOW 001acTu AUCIIeTYe-
pHU3aLMK TPOCTPAHCTBEHHBIX MPOLIECCOB B BUJIE€ OHTOJIOTUN (MHOXECTBA OOBEKTOB U
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cBsa3edl Mexay HumM). LlenecooOpa3HO NPUMEHUTENBHO K MPEIMETHON obsactu
JIIIT paccmarpuBaTh /1Ba BUAA OHTOJIOTHMN, COJIEPMKALIUX, BO-TIEPBBIX, KOHKPETHbBIC
KJIACChl U OOBEKTHI ATUX KJIACCOB, a, BO-BTOPHIX, — aOCTPaKTHBIE KJIACChI, COOTBET-
CTBYIOIIME 0000IIEHHBIM NOHATHAM. Ha omnpeneneHHOM ypoBHE aOCTpaKIIMH MOMKET
ObITh BbIZIENIeHA 00001IeHHass OHTONIOTHs, nHBapuaHTHast K Buay I1I1 u omuceiBaro-
1asi TUCIETYEPCKYIO ESITENIbHOCTh B aOCTpaKIMIX, KOTOPbIE B JIalibHEUIIIEM TTO3BO-
JSIOT KOHKPETU3UPOBAaTh W aJalTHpPOBaTh €€ MpejAcTaBlieHHEe K 000 obmacTu
JIIII. TToaromy HeoOxoaumo yHuuUMpoBath nporecc pazpadorku ACHIIII u Bxo-
el B Hee [ IC u co3maBaTh €IMHYIO CETEBYIO OHTOJIOTHIO, MIOPOXKAAEMYIO €IUH-
CTBEHHOUN 000OILIEHHON OHTOJOTUEN.

Hcxonss W3 CKa3aHHOTO OMNPEAETIEHO, YTO KOHKPETU3MPOBAHHBIE OHTOJOTHUH
JAUCTIETYEPCKON eI TeNbHOCTH TSl pa3nuuHbix BuaoB I u BunoB reorpaduyecko-
ro MPOCTPAHCTBA M30MOP(HBI K 0OOOIIEHHON OHTOJOTMH, & UX CTPYKTypa rOMeEo-
MophHa. DTO moJIOKEeHHE OOOCHOBBIBACTCSI C MOMOLIBIO ammnapara KaTeropHO-
¢yHKTYypHOU Teopuu. Ha ocHOBE JaHHOI TE€OpUU MPEACTaBIEHbI CTPYKTYPbl KOHKpe-
TU3UPOBAHHBIX U 000OIIIEHHOM OHTOJIOTHI MTpeaMeTHoM obmactu JII1IT:

1. Besikass KOHKpeTH3MpOBaHHAsE OHToOJOTHUS S mpeametHor obmactu T JITITT
paccMaTpHUBaeTCs Kak anredpandeckasl CucTeMa Buja

T:>S:S:<R,Y,Q>, 1)
rae: R — MHOXeCTBO onmvcaHUN MOHATUN MpeAMETHON 00iacTH; Y — COBOKYITHOCTb
orepannii Ha MHOXKECTBE TOHATH; {2 — MHOKECTBO OTHOILEHUN MEXAY ITOHATUSIMH.

2. O6o6menHas oHtojorus S npeameTHou obmactu JIII1 Ha 3amanHOM ypOBHE
abctpakiuu | (T) mmeer Bup

1(T)=S":8"=(R,Y" Q). (2)
[Tpu aToM B 00mem ciryyae R = R’.
3. OrHomennst W, € Q 1 W €Q) paccmarpuBaioTcsi Kak MOpGHU3MBI U TOTAa S

— KaTeropusi, OMMUCHIBAIOIAS KOHKPETU3UPOBAHHYIO OHTOJIOTHIO, S’ — KaTeropus,
onuchiBaromias 00o0meHnyo onrosnoruto JIIII. Ilpu kareropHo-¢hyHKTYpHOM pac-
CMOTPEHUU OHTOJIOTHSI peanu3yercs B Buje rpada G, B KOTOPOM BEPIIMHBI — 3TO
KaTeropuu, a Iy — OTHOIICHHS MeKTy HUMH. OTHomeHne S’ U S B OJHOM W TOM
Ke MPEAMETHON 00JIACTH JTIOJDKHO pacCMaTpUBaThes Kak oToOpaxkeHue d MHOXKECT-
Ba () B MHOKECTBO (2’ mpH paHee OnpeeIEHHOM COOTBETCTBUH KitaccoB R u R'.

4. OHToznorus npeaMeTHoi obmactu T Buaa S = <H ,Q), H — xoHeyHoe MHO-

’KECTBO MOHSTUN NpeaMETHOW 00JacTh MpPU MPEJICTaBICHUHU €€ KaK COBOKYITHOCTHU
KOHKPETU3UPOBAHHOW M 0000IIEHHON OHTOJIOTHIA €CTh CEMEUCTBO Kareropud S’ u S
C 3a/1aBaeMbIM OMEKTUBHBIM (YHKTOpOM D : Q<> Q'
5. V3oMopdpHOCTh KOHKPETU3UPOBAHHBIX U 00OOIIEHHON OHTOJOTHMA OMpe/eis-
€TCsI BHITTOJIHEHUEM HEOOXOMMBIX M JOCTATOYHBIX YCIOBUI M30MOphHOCTU (DYHKTOpA
O =[Q=Q'|= g(Ww,). (3)
Kpome nounsituit 060011€HHON U KOHKPETU3UPOBAHHONW OHTOJIOTHI BBEJICHBI T10-
HATUA “0a30BOM” W “Tekymiel” oHToJIOTWH. ba3oBas OHTOJIOTHMS — MPOTPaMMHAS
peanu3anus COBOKYNHOCTH NOHATHI mpeaMerHol oOnactu I m cBazeln mexny
HAMU. Texymas OHTOJOrMs — IPOTrpaMMHAasl peanu3anusi COBOKYIHOCTH NOHATHUN
npeameTHor obnactu JIIII u cBs3ell Mexy HUMH B XOZE JUCHETYEpU3ALUHU IPO-
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CTPaHCTBEHHBIX MpolieccoB npu (aktuyeckoMm ¢yukimonuposanuu ['MC u AC/TIIIL.
Co3znanue U UCroib30BaHUE 0a30BbIX OHTOJIOTHM MPHU 00IEM ONMCAHUU MTPEAMETHON
obomactu [IIIl u omepaTuBHOE (QOpMHpPOBAHUE TEKYIIMX OHTOJOTHUN B MPOIECCEe
¢bynkunonupoBanusi AC/IIIT ¢ 'MC mo3BoauT NoBbICUTH UX 3P(HEKTUBHOCTD.
Omnpeneneno, 4To Ha 6a3e OHTOJIOTHM J0KHA CO37aBaThCsl TUIIOBAsI POTPaMM-
Hasg apxutektypa ['IC, opuentupoBanubix Ha [IIII. B ominune oT TpaauIMOHHOM
TPEXypPOBHEBON MoJe 00pabOTKU MH(POPMAIIUU, UCTIOJIBb3YEMON B CYIIECTBYIOUIUX
ACHIIT CYAC “Pocmonopt”, “Bukropus” Mwuntpanca P® u np., npemyioxeHa
HIECTUYPOBHEBAS MOJEINb, KOTOPAsl peaIn3yeT NPOLEeAypbl TApPMOHU3ALUH, HUHTETPA-
MU U caustHus uHbopMaruu. BzaumMocBs3p ypoBHel 00paboTku nHpOpMAIHK C Ma-
TEMaTUYECKUMH METOJIJaMU U IPOrpaMMHBIM 00€CIIeUeHHEM MOKa3aHa Ha puc. 3.

Teopun, MaTeMaTH- CucreMsnl
YJeCKHE METOIbI nporpaMMHPOBAHHA

HMmuraipioHHOe YpoeeHb 6. B
MO OeTUpOBaHHeE, » HHTe/IeKTYyaIbHANA HOAEPKKA

HeUueTKasd JIOTHKA, OpHHATHS pelIeHAil

METOI0JIOT HA

MHOTOKpPHUTEPH-

aIbHOTO OIIEHHUBA-
Hs1, MeToanl M1

OC nmmpokoro
Ha3zHAYCHIs
Tuna Unix,
Linux, Win-
dows.
DKcHepTHEIE
CHCTEMEI, CHC-
TEeMBI TpeX-
MEPHOI'0O MO-

YpoereHE 5.
VYopasaeune AC/IIII, moacrcTeMOit
MOHHTOPHHra 00cTaHoBKH (HaAGIIO-
OCHII)

MeToasl HCCIea0- Yposeur 4. %e;:ﬁ?ﬁzﬂ,
S OneHKa CTETIeHN OTIACHOCTH, TIPHHA- Multi Agent
THE pENIeHNs M0 YIPAaBISHHUIO 005b- g
€KTaMH B TeKYIIeH CUTyalmmn Systems,
Linter, Java,

YporeHE 3.
OneHKa TeKylieil cHTyaluy Ha BHe-
IITATHOCTH

OC peansHOTO
BpEeMeHH,
Unix, Linux.
C++, Fortran,
Delphi, Java.

Teopusa pacriozHa- VYporeHs 2.
BaHWA 0Opa3oB, Kiraccudukania 1 cONPOBOXKICHAE
TpaccoBEIil aHa- OHUCIIETICPE3HPYEMEIX 0O0BEKTOB
nuz, GQUIBTPAIH.

T

|
1
1
1
|
1
1
MaTtemMmaTruueckKas } VYpoeeHs 1.
]
]
1
|
1
1
1
|

OC omas Mo-
OMIIBHBIX CHC-
TeM, acceMOep.
C++, Fortran.

¢dr3uKa (aKyCcTHKA, OGHapyKCHIC CUTHATA B CPee.
PAOMOIOKAIII), Broiaenedne curdana Ha GoHe moMex
TEOPHA BEPOITHO-
creii.

L 4

1
|
1
1
I
1
1
1
|
|
1
|
I
1
!
]
|
1
|
I
1
1
1
H
1
|
|
1
I
: Delphi.
1
|
1
|
I
1
1
|
I
1
1
1
|
1
|
I
1
1
1
1
1
1
|
1
1
I
1
1
1
|

Cpena

Puc. 3. B3zaumocBsi3b YPOBHel MHTerpauuu nHpopManumn
¢ MaTeMaTHYeCKMMH METOAMHU U MPOrPaAaMMHBIM o0ecleyeHrneM
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C ydeToM MHOTOYpOBHEBOUM MoOJen 00paboTKu MHpOopMaluu pazpaboTaHa HH-
(dbopmMaroHHasi TEXHOJIOTHS TapMOHHU3AINNA, UHTETPAUA W CIHUSIHUS WHGOPMAIIHH.
OTa TEXHOJIOTUS MPEACTaBIseT co00M eAMHBINA Mpoliecc, MPUBEACHHBIN Ha puc. 4.
[Ipu sTom yuutsiBaetrcst TOT dakt, uro ACHIIII BeicTymaer no otHomenuto k ['MIC B
KadyeCTBE METACHUCTEMBI. JTO IMO3BOJISICT BBISIBUTH CHCTEMHBIC (DYHKIIUA M XapaKTe-
puctuku ['IC kak noacucremsl ACIIII (Buemnue no ornomenuto k I'UC).

1 3amaua 1
HNurerpanus
I'apmonusanms
(cranpaprsl,
NMPOTOKOJIBI,
CepPBHCHI,
—_— uHTepdeiich) | > Ciausinue
see _-’
Ipunsitue
HuTterpauus peenms,
, K BbIBO/I

rae UNj — j-uii iCTOYHUK epBUYHON HH(BOPMAIHH ( J € {1 . .m} )

Puc. 4. O60011IeHHOE NpeacTaB/IeHUe NPeAIaraeMoil MH(POPMAIMOHHON TEXHOJIOTHH

Hcxons u3 CTpyKTyphl MHOTOYPOBHEBOW Mojenu o0paboTku uHbOpMAIMU B
ACIIII, 060011eHb! U chOPpMyYITUPOBAHBI IECTH OCHOBHBIX U MATh JOMOJHUTEIBHBIX
TpeOOBaHMII K apxuTekType uHTe/ekTyanudupoBanHoii ['MC. YcranoBieHo, 4To
JaHHBIM TpeOOBaHMSAM OTBedyaeT TexHosorus Enterprise Application Integration
(EAI), koTopasi obecrieunBaeT pelIeHUE BCETO MHOXKECTBA MPOOJIEM, XapaKTEPHBIX
st coBpemenubix AC/IIT u, mpexzae Bcero, ee COCTaBHAas 4acTb — CEPBUC-
opueHTUpOBaHHas apxuTekTypa (SOA).

Ha ocnoBge Bbllie ykazanHoro te3uca u umeemoro B JIDTU u CIIMUPAH onbl-
Ta pa3pabOTKU TeoMH(OPMAIIMOHHBIX MPUIOKEHUN, HHTETPUPYIOUIUX B ceOsl cpe-
ctBa M, o0ocHOBaH cocTaB KOMIOHEHT 00001eHHo apxutektypsl [ UC, opuenTu-
pOBaHHBIX Ha ucnoiab3oBanue B cocrae ACJIIIII. B Hero Bonuium:

1) MHCTPYMEHT pa3paboTKu 0a3 3HAHUH U PEAAKTUPOBAHHUS OHTOJIOTHI;

2) THUC-unteppeiic;

3) cepBep kaprorpaduueckoil HHPOPMAIINY;

4) ceprep JBossRules, ucnomHsrOMMN POJIb MAIIUHBI JIOTHYECKOTO BBIBOA;

5) cepBep aIMHUHUCTPUPOBAHMSI,

6) cucreMa oOMeHa JaHHBIMH C B3aMMOJICHCTBYIOIUMHU CUCTEMAMHU;

7) cepBep 0OBEKTOB;

8) cepBep ruapomMeTeonHOOPMALINH;

9) COBOKYIHOCTh MAaTEMATHYECKUX MOJICIICH.
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Crpykrypa 'HUC, cocTosimieil u3 nepedyucieHHbIX KOMIIOHEHT, MPUBEIEHA Ha
puc. 5. OHa nokasana cBo paboTOCIIOCOOHOCTh B Psilie pa3pabOTOK, BHIMOTHEHHBIX
C YYaCTHUEM COMCKATEJS.

Cepsep kapTorpa-
¢uyeckoni ungop-
MaluH

> T'UC-unrepderic Cucrema o0MeHa 1aH-
»
HBIMH

A

_______________________________ A

MareMaTHYeCKHE A 4

MOJEeJIH

ba3a 3Hanmii + pegakrop
OHTOJIOT i
(HUPB3PO)

A

A

\ 4
A
\ 4

Cepgep 00beKTOB

Y

MaiunHa JIOrHYecKoro
BBIBOJA
(Cepsep JBossRules)

TexHoJIOTHYECKOE
padouee MecTO aIMH-
HHCTPHPOBAHUS

T'uapomereocepsep

Dxcnepmuas noocucmema

Puc. 5. [Ipumep KOHKpeTH3aLMH APXUTEKTYPbl HHTE/JIEKTYAJIN3UPOBAHHOM

I'nc
Tperbs rnaBa — “HMHpopMaliioHHast TEXHOJOTUS CUEHAPHON penpe3eHTaluu
ITPOCTPAHCTBEHHBIX IPOLIECCOB B MHTEIUIEKTyanu3upoBaHHbix [MC ” — Bkirouaer

MIPUHLMIIBI CLHEHAPHOW PpENpEe3eHTAlM ITPOCTPAHCTBEHHBIX ITPOLIECCOB, METOJUKY
CLICHAPHOW pENpPEe3CHTALMN 3HAHUM O IIPOCTPAHCTBEHHBIX MPOLIECCAX, CPEACTBA IIPO-
rpaMMHOM peayi3aliyi CLEHAPHOM perpe3eHTalul U O0ILyI0 MPoLeaypy pa3padoTKu
I'MC ¢ ucnosib30BaHMEM OHTOJIOTMM M CIIEHAPHOM PENpE3CHTAlMM 3HAHWK O Tpo-
CTPAHCTBEHHBIX IIPOLIECCAX.

CdopmynupoBaHbl OCHOBHBIE MPUHLMIIBI clieHapHOW pernpe3eHTanuu (CP) mpo-
CTPAHCTBEHHBIX MPOLECCOB. IIepBbIM N3 HUX ABIAETCSA MPUHLIMI CBOEBPEMEHHOTO BbI-
SIBJICHUS NPU3HAKOB HemTaTHOM cutyauuu npu JIIII Ha ocHOBe HUpKynupyromen B
I'C undopmaruu. [IpuHIMNHATEHO PEIICHUE 3a/1a4d BBISIBICHHS HEIITATHBIX CH-
tyauun ripu JII1II1 cBegeHo K crieayromei mocae0BaTeIbHOCTH IPOLEAYD:

1. IIpe3entanus 3uanuii o JIII1 Ha ocHOBE (pOpMaAIM30BAHHOTO NPECTABICHHUS
TEKYILEW MPOCTPAHCTBEHHOW CUTYALIUH.

2. Co3nanue cuenapus JIIII.

3. MoaenupoBaHue yTBEP>KIECHHOTO CIIEHApHs B pealbHOM MaciuTabe BpeMEHH B
['YIC mapamnensro ¢ dhaktuueckum pazsutrem JIII1. B pesynsTaTe B cpeacTBax oTo-
opaxenuss ' UC npocTpaHCTBEHHBIN MPOLIECC JOKEH OBITH MPEJICTaBICH B JIBYX BH-
Jax: CTaHAapTHOM (3TAJIOHHOM) B peasIbHOM ((hakTHaecKkoM).

4. Tekyluii ¥ TPOTHO3HBIN aHAJIN3 COOTBETCTBHUS clieHapus v peanbHoro JIIIIT.

Bropoit mpuniun pernamentrpyet B I IC noctpoeHne U HCOIB30BAHUE UEpap-
XUYECKOW CUCTEMBI MOJIEJICH KCIEPTHBIX 3HAHWUW B LEJSAX BBISBICHUS HEIITATHBIX
curyauui. IlycTh Ha MHOXKECTBE MOZEJNEN DKCIEPTHBIX 3HAHUK CYLIECTBYET MOJEIb

M={m} (i =1,n) GHHAPHOTO OTHOLLICHUS I, :<M : RM>, Ry, €M xM . Brogurcs
TIOHATHE YPOBHS MOJEIUPOBAHMA: M, SIBISETCS MOJAEINBIO (i-])-TO YPOBHS MO OTHOIIIE-

a0 M, (j=1n). [lpu 5TOM HEKOTOpas YMOPSNOYEHHAS Mapa MOJETEN <mi,mj>
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(i> ]) casana orHowenuem mMoaenuposanust My, m, . Ilpeanonaraercs, uto BBenEH-

HOE OTHOIIEHHE O00JalaeT CBOMCTBAMH pPEQPIIEKCUBHOCTH, AHTUCUMMETPUYHOCTH,
TPAH3UTUBHOCTH U IOJIHOTHI. lIepBrIie Tpu CBOMCTBA ONPENEISAIOT HAIMYHAE HA MHOXKE-
CTBE MOAeJNel M 4acTUUHOro (HECTpOroro) mopsjaka, a MocieIHee NpeBpaliaeT 3ToT
MOPSAJIOK B CTPOTUH (JIMHEHHBIN).

Tpetuii npuHIMIT onpeensieT 0COOEHHOCTH MPEACTAaBICHNS SKCIIEPTHBIX 3HAHUHN
Ha KaXKIOM W3 YPOBHEW MojenrnpoBaHus. Bo-mepBbix, copepxarenpHas (KOHIENTY-
aJIbHAasA) MOJIENb IKCIIEPTHBIX 3HAHUN JOJHKHA OBITH MPEJCTABICHA B BUIE OHTOJIOTHH
OpeIMETHON 00s1acTH. JJOMONMHUTENBHO AOKHBI ObITh BBEIECHBI MOJIO0KEHUS IIPaBOYyC-
TAaHABJIMBAIOIIUX TOKYMEHTOB, PYKOBOJCTB, HHCTPYKIIHM U T.I., UCIIOJIb3YEMBIX IS
ONMCAHUSA CTAaHIAAPTHOM INPOCTPAHCTBEHHOW CHUTyallMd. BoO-BTOpBIX, CTPYKTYpHO-
coZiepKaTeNbHasT MOJENb JKCIEPTHBIX 3HAHUM, T.€. CTPYKTypa CHCTEMBI NOHATHU B
ABHOM BHJ€. B-TpeTbHX, CTPYKTypHO-(OpMaibHas MOJIENb IKCIEPTHBIX 3HAHUM, T.€.
(dopManuzanus ColepKaTeIbHOM COCTABIISIOLIEH CpeACTBAMU HEKOTOPOro (popmaib-
HOTO s3bIKa. B-ueTBepThIX, popManbHAsT MOJETb AKCIEPTHBIX 3HAHUHN (IPOLYKIIMOH-
Has, ceTeBast, (peiimoBas). B-nAThIX, mporpaMMHas MOJIEb SKCIEPTHBIX 3HAHUN Kak
pe3yJIbTaT MpeacTaBIeHus! (POpMaIbHON MOJIENH € MOMOILBIO COOTBETCTBYIOIIUX MPO-
IPaMMHBIX U UHCTPYMEHTaIbHbBIX cpeAcTB. Kommiekc Mozenell JOmKeH ObITh BKIIIO-
yeH B 6a3y 3Hanuii [ VIC ¢ snementamu MU, kotopas u siBisieTcs cpenctBoM GhopMu-
POBaHUS OTAEIIBHBIX CTAHIAPTHBIX TPOCTPAHCTBEHHBIX CUTyaun u cuenapues 1111

C ucrnonp3oBaHNEM CPOPMYITMPOBAHHBIX MPUHILIUIIOB pa3padboTana meronuka CP
3Hanui o JIIII. Peanuzanms METOAMKHA IPOBOIUTCS B IISITh ITAIIOB, IIEPBBIM U3 KOTO-
pBIX sBiseTCs cuHTe3 Tekymed oHtosorud I'MC u3 psana 0a30BbIX OHTOJIOTHH, €€

IIPEACTABJICHUE B BUJE IEPEBA KJIACCOB, a 3aTEM — HA SI3BIKE NPEICTABIICHNS 3HAHUM.

Bropoit aran mMetonuku — moctpoenue cueHapus pazsutus Il B rpaduue-
CKUX MPUMUTHBAX. B mporecce mocTpoeHust ClieHapusi KaKIoMy rpapuuecKkoMy Mpu-
MUTHUBY MPUCBANBAETCS COOTBETCTBYIOIIEE EMY JEHCTBUE WU MPeoOpa3oBaHue. 3aTeM
OCYIIECTBIISIETCA ITOCTPOEHUE cXeM cueHapueB moaenupyemsix I ¢ momonipro ma-
HUMYJISATOPA. 3aKaHYMBAETCA MTOCTPOCHHUE CO3JaHUEM dK3eMILIApa Knacca “CueHapuii”
Y 3aII0JIHEHHS €ro cJOTOB. IIpu 3TOM mMOCNENOBaTENbHO BBHITOJIHAETCS MOCTPOEHUE
cxeM yacteil crieHapueB moaenupyembix I, peanu3zamust 6;10k0B penieHuid B yac-
TAX CIIEHApUEB NYyTEM CO3JaHMsI HEOOXOAMMBIX MOoJAKIaccoB kiacca “IIpasuio-
Petienue” st ka0l TUMOBOW CUTYalluu MPUHATHUSL PEIICHHUS], pealnu3alusi 0TI b-
HBIX JICICTBUM C UCHOJIb30BAHUEM MOAKIIACCOB Kiacca “IIpaBuiio-JlelictBue’.

TpeTuit 3Tan METOJIUKY — pealn3alnsl MPEAMETHBIX 3HAHUM, TeHEPalus TPaBUl
B 0a3e 3HaHUI HA OCHOBE TEKYIIEH OHTOJIOTMH M CXeM clieHapueB. J[aHHbIN 3Tan moJ-
HOCTBIO aBTOMATHU3UPOBaH. ['eHepaiuss OCyHIECTBISAETCA C MOMOIIBID CIEHNUAIBLHOTO
MIPOrPaMMHOTO TIPUJIOKEHUS Ha 0a3e penakTopa OHTOJIOTHIA.

UYeTBepThli 3Tan METOAWMKH, — IPUBS3Ka cleHapus K KoHkpetHomy JIIIT —
HMMEET LIEIbIO BhISIBJICHUE Hanuuusl HemratHou cutyanuu B III1. OHa ocyiiecTBiseT-
cs B mpouecce ucnoiab3oBanus ['MC npu co3manny Kaxk10ro HOBOTO CLEHAPUS.

[TaTbIit 5Tl METOAMKA — TECTUPOBAHUE 0a3bl 3HAHUM MyTEM MPOUTPHIBAHUS OT-
JEIbHBIX JEUCTBUM, PELICHUN, YacTel CLEeHapus U cueHapus B LesioM. Ha ocHoBe
onbiTa pazpadotku CP mnsa nepcnexktuBabix ACIHIIIT u I'MC onpeaenena pairoHanb-
Hasl apXUTEKTypa 3TUX NPOTrPAMMHBIX CPEJICTB, OCHOBOW KOTOPOW SIBJIAETCS MAlllMHA
JIOTUYECKOTO0 BBIBO/A, TOCTpoeHHas Ha 0a3e anroputma RETE.
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KonkpeTHas peanuszaiusi apXUTeKTypbl MOXKET ObITh pazinuuHoil. [Ipumepom Ba-
pUaHTa KOMIIOHOBKM IPOTPAMMHBIX CPEACTB, PEAIMU3YIOMIMX apXUTEKTYPYy, MOKET
CIIY>KHTh HA0Op OTKPHITOTO TporpamMmmHoro koaa Open Sours: Protégé-pemaktop oHTO-
noruii, JBosSRules- mammna morumueckoro BeiBoga Ha 6Oa3ze RETE amropurMa,
OpenMap — 6ubmmoteka 'IC, Groovy- uHTEpnpeTaTop ClieHapueB Ha S3bIK AT BUP-
TyaJbHOM Java-MalluHsl.

B koH1e TpeTheil miaBbl npepiokeHa odmas nporenypa pazpadorku ['MC ¢ uc-
noJjib30BaHueM oHrtoJsioruit u CP 3nanwmit o JIIT (puc. 6).

C D

Hauano JTanbl NpPoueaypbI

1. Opranusauus odpa-

1
I
I
— 1 1
- 0oTku nHGopMauuu B
IpenpaputenbHblii ananu3 neToyHnkoB nHGopmamuu B ACTIII, I Acarmm ¢ y4eTOM Tpe-
TpeOoBaHMi K popMaraM MX BBIXOJHBIX JAHHBIX ! GoBaHMIi HHTE/LIEKTYA-
I
JU3ANMA
2 ! . n
l'apMoOHM3aLUA W HHTETPALMSA NEPBUYHON HHPOPMALHMH O TIPO- :
CTPaHCTBCHHBIX IMpoLeccax I
————————————————————————————————————— ﬂ——————————-
Y
— 3

OmnpeneneHne HEOOXOIMMBIX 0a30BBIX
OHTOJIOTHi1 IpeAMETHBIX 00IacTeH

bazoBrle
OHTOJIOTUH MPEIMETHBIX
00J1aCTeN B HAJIMINH

— 5

IMocTpoeHre UCXOTHBIX OHTOJIOTHIA
MpeIMEeTHBIX o0acTen

Y

6

2. CuHTe3 eqnHOM OH-
Tojoruu I'HC
(emuHOI A KApTOOC-
HOBBI, TIOJICUCTEM HH-

Pa3Butie 0a30BBIX OHTOJIOTHIT
MpeIMEeTHBIX 00acTel MpUMEeHHU-
TenpHO K neaun TMC

7 Yy Y

TENIEKTyaJIu3alliu,
CrumstHIe OHTOJIOTHIA TIpeIMETHBIX 00JacTel B
Teky1yto oHrosnoruto ['NC YCTHBIX NPUKIIaTHBIX

3a/1a4 U APYTUX KOM-
nonenToB ['NIC)

Tekymas
8 onroaorus 'IC gocraTouHa u co-
rJIacoBaHa JJIsl MpEeACTaBIEHUS 3HA-

10 l 9

[IpoBepka u ycTpaHeHHE B TEKYLIEH

Beenenue B Tekymyto onTonoruo ['MC

orronoruu [ MC mpoTHBOPEUUBHIX, -
HECBS3aHHBIX W M30BITOYHBIX MTOHATHH

H COTJIaCOBAaHUE ITOHIATUM, COOTBETCT-
BYIOIIMX BEIOpAHHON MOJIETH MPEACTAB-
NEeHNs IHAHUNA

IIpencraBnenue NpeAMETHBIX U NPOLEIYPHBIX 3HAHUN B TEKYILEH
onronoruu 'MC (hpopmupoBanue 6a3pl 3HaHHN)

\

C

Konerng

D

1
1
1
1
1
1
|
1
1
1
|
1
1
1
1
: oToOpakeHus, pac-
1
1
1
1
1
1
1
1
1
1
1
1
1
1

3. CuenapHas
penpeseHTanus
3HAHUI B TeKyllel OH-
Tojoruu F'NC

Puc. 6. O6001menHas npoueaypa pazpadorku 'MC, opueHTHPOBaHHOM

HA JMCcNeTYePU3aluIo NPOCTPAHCTBEHHBIX MPOLECCOB
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[Ipu stom ¢popmynupyercss 6a3a 3HAHUHM 32 CUET CHEHATM3UPOBAHHOIO MPE-
CTaBJICHUS IPEAMETHBIX U IPOLEAYPHBIX 3HaHUU O pa3Butuu 1111

YerBeprasi rinaBa — “MeTo]l OLIEHKH OE30MACHOCTH JTUCHETYEPUIUPYEMBIX

IIPOCTPAHCTBEHHBIX MPOLECCOB B MHTEIUIEKTyanuzupoBanHon ['MC” — coxepxur
000CHOBaHHME OCHOBHI OIEHKH cterieHn Oe3omacHocTu JIII1 B mHTEMIEKTYanm3upo-
BaHHBIX [ MIC. Ona Bkitouaet: 1) ananu3 cooTHoueHus: 3pHEeKTUBHOCTH U O€30MacHO-
CTH MPOCTPAHCTBEHHBIX MPOILECCOB; 2) 0OOCHOBAHUE I1€JIECO00Pa3HOCTH (hopMaIn3a-
MU ¥ KOJIMYECTBEHHOU OIEHKU NoHsTHS “‘Oe3onmacHocTh [IIIT” u cBA3aHHBIX ¢ HUM
NOHSATUN “lITaTHAas (HEIITaTHAas) MPOCTPAHCTBEHHAs CUTYyallus Ha OCHOBE MOHSITHMA
HEYTOPSAJOYCHHOCTH, HEOPTaHW30BAaHHOCTH U TOJIE3HOW HMH(OpMAIUM YIpaBICHHUS
CHUCTEMHO-UH(POPMAIIMOHHOTO aHaAJIN3a; 3) MOJCIHU MParMaTuIecKon OICHKH UH(Op-
Maluu 0 0e30MacHOCTH MPOCTPAHCTBEHHBIX MPOIECCOB; 4) cXeMy arperupoBaHHUs
YaCTHBIX MMOKa3aTesieldd HEOPTraHU30BAHHOCTHU MPOCTPAHCTBEHHBIX CUTyalluid HA OCHO-
Be Tekymieit ontonoruu ['MC.

PazpaboTka MeTo/1a uMena 1elibl0 000CHOBaHUE U pa3padOTKy KOMIUIEKCa Ma-
TEMaTUYECKUX MOJEJe U mpouenyp, o0ecneunBaromux: 1) OIeHKY COOTBETCTBHUS
apamMeTpoB IUIAHUPYEMBIX MPOCTPAHCTBEHHBIX MPOLECCOB HEKOTOPOMY HOPMAaTHB-
HOMY YPOBHIO 0€30IIaCHOCTH; 2) OLIEHKY HEOOXOIUMOCTH KOPPEKTYPhI YIPABIAEMbIX
napamMeTpoB (aKTHUYECKUX MPOCTPAHCTBEHHBIX MPOIECCOB B CIy4yasX CHIDKEHUS UX
0€30MaCHOCTH HUKE HEKOTOPOI0 HOPMATHUBHOT'O YPOBHSI.

B kauecTBe MCXOIHBIX JAHHBIX JJISl PELICHUS 3THX 3a]ay HUCMOJIb3YETCS TEKY-
mas oHronorus [ UC m TeXHONIOrns CUEHAPHOW PENpPE3EHTAlNH 3HAHUM O IPOCTPaH-
CTBEHHBIX IIpoIieccax.

CoracHO NpeACTaBICHHON BBIIIE TEXHOJOTHH CLIEHAPHOM penpe3eHTaluu Mpo-
CTPAHCTBEHHBIX MPOLIECCOB UX 0€30MACHOCTh B KaXK]IbIil 13 MOMEHTOB BPEMEHU MO-
’KeT OBbITh OIICHEHAa Ha OCHOBE CPAaBHEHMs [apaMeTpPOB TEKYILEH MPOCTPAaHCTBEHHOM
CUTyallMd C IapaMEeTpaMH TOM ATaJOHHOW IMPOCTPAHCTBEHHOM CHUTyalHH, KOTOpPas
COOTBETCTBYET TEKYILIEW M MPEACTaBICHA B CLEHAPUM PA3BUTHS paccMaTPUBAEMbBIX
IIPOCTPAHCTBEHHBIX MPOLECCOB. MHOXKECTBO NapaMeTPOB, MO KOTOPBIM JOJDKHO
MIPOU3BOJAUTHCS CPABHEHUE M OLIEHKA CTETIEHH Pa3MyMsl TEKYIIMX U COOTBETCTBYIO-
IIMX UM STAJIOHHBIX CUTYaIlMi aJeKBaTHO OMMCHIBAaeTCs Tekyiied ontonorueid ['MC.
AHanu3 noaxoao0B K pa3pabOTKe METOJla OLEHKHA O€30MaCHOCTU MPOCTPAHCTBEHHBIX
CUTYaIIMI BBISBHUII [EJI€CO00PAa3HOCTh MPUMEHEHUS B ATHUX IIEJISIX aKCMOMATUKH CHC-
TEMHO-UH(OPMAIIMOHHOTO aHanu3a B TpaktoBke KO.M. I"'opckoro.

Bce nenu ynpaieHusi paccMaTpUBAKOTCS TOJBKO B “y3KOM™ cMbIcie. B o6miem
ClIy4ae 1ejb B “y3KOM™ CMBICIIE 33/1a€TCsl B N-MEPHOM MPOCTPAHCTBE CYIIECTBEHHBIX
napamMeTpoB Xi, Xp, ... Xp, SBJISIONIMXCS YaCTHBIMU TOKa3zaTelsiMU 3(P(HEKTUBHOCTH
cucteMbl. MneanbHas TOYe4Hasl L€Jb B 3TOM IPOCTPAHCTBE ONPEAEISIETCS KOHIIOM
BEKTOpa LEIH X,,. OQHAKO HA IPAKTUKE B JIFOOOH 00JaCTH JCATEILHOCTH OOBIYHO
MMEIOT JIEJI0 C LENSIMU, KOTOPbIE 3aJat0TCsl HEKOTOpoil obsacTeio. [Iprudem umerorcs
BHEIIIHUE “OMacHbIe” IpaHUIlbl, 0003HaYaeMmbie Kak |(X,) — 3a HUMH [ETH TOJIHO-
CTBIO HE JIOCTHTAIOTCS, M “BHYTPCHHHE TPaHHUIIbI, TpeACTaBIsieMble B BHIC |(Xy).
Omnpenenenue “yiiep6a” TPOU3BOAUTCS ITyTEM OIICHKU HEYMOPSAOYEHHOCTH U HEOP-
TraHU30BAHHOCTH CHCTEMBI, a TaKXke Mojie3Hol mHpopMaluu yrpasienus. Heymops-
JOYEHHOCTh — 3TO M€pPa pa3In4us KaKoro-JIMOo BEIOPAHHOIO MapameTpa Xj B OTHO-
IIIEHUH JTAJIOHA TIOPSAJKA X,,, KOTOPask CTPEMUTCS K HYJIIO IIPU Xj —> X,,,. Heopranu-
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30BaHHOCTh — 3TO 0000IIEHHAs 32 pacCMaTPUBAEMOE YHCIIO CUTYallUid, BPEMEHHbIX
MHTEPBAJIOB XapaKTEPUCTHKA HEYMOPSIOYEHHOCTH CHUCTEMBbl OTHOILIEHUHU Ompese-
JICHHBIX MOKa3aTenel ee GyHKIMoHnpoBanus. [lone3noit nHpopmaimeil siBisitoTcs Te
XapaKTEPUCTUKU HEOPTraHU30BAHHOCTU CHUCTEMBI M OKpYKaloleh cpelbl, KOTOphIE,
OyAy4H HCIIOJIb30BAHHBIMHU B HUCIIOJIHUTENBHBIX OpraHax, CIIOCOOHBI YMEHBIIUTH He-
opranu3oBaHHOCTh QyHKImoHupoBanuss ACJIIIII B oTHOLICHHH paccMaTpUBaeMOii |-
oif 1ienu. Ha ocHOBE akCMOMAaTHKU CUCTEMHO-MH(POPMAIIMOHHOTO aHaju3a B JHccepTa-
1[I 00OCHOBAHBI CIIEAYIOIINE MTOJIOKEHHUS:

1. Bece uenn ¢pyuxuunonuposanuss ACHIIII popmynupytores B “y3koM” CMBICTIE.
3a GpopMyIUPOBKY I-0¥ IeNU yInpaBiIeHHUS B “y3KOM™ CMBICJIC TIOHUMAETCS e¢ 3ajia-
HUE B BUJIC: @) DTAJIOHHOTO 3HAYEHUS X,,;, OTIPEIEIISIONIET0 a0COIIOTHOE TOCTHXKEHHUE
I-oit mienm; 0) pamnyca I rpaHuIs! 1(X,,) 00JaCTH TOTHOTO JTOCTHOKEHUS 1-0H 1e/H; B)
panuyca R; rpanutsr I(X,.) 001acTH 9aCTHYHOTO TOCTHXKCHHUS 1-0H IICITH.

2. Bce undopmaimoHHbie MpoIecchl A UX MParMaTuuecKol ONEHKH CIIETyeT
paccMaTpuBaTh TOJIBKO B OTHOIIEHUH IIETIEH, 3aIaHHBIX B Y3KOM CMBICIIE.

3. Bce nomuenu K; ogHoit e K B OTHOIIEHWH MX BIUSHUS HA LENb JETSATCS Ha
ase rpymmsl — onpenemstorwe (K, ) u gononmstorue (K, ). Onpeodensowas nooyens

K, — 9TO HOALENb, MOIHOE HEAOCTIDKCHHES KOTOPO MPUBOAUT K MOJTHOMY HEOCTH-

xkenuro nenn K, a monHoe noctkenue neiad K BO3MOKHO TONBKO IPU MOJHOM JOCTH-
JKSHHH Kaxkou u3 oTux moauenen K, . Jloctikenue noaueneit KOj ABJIAETCS] HEOOXO-

JTUMBIM yclioBueM aoctikenus uenu K. /fononuarowasn nooyens K s — TIOILEIb, IOJ-

HOC€ HCAOCTMIKCHUC KOTOpOI71 IMPUBOAWT K YaCTUIHOMY HCIAOCTHIKCHUIO LCIIN K. I[OCTI/I—
KCHHUC HOI[HCJICf/'I K 5 BIEICTCS JOCTAaTOYHBIM yCIIOBUEM NJOCTHKCHUS LICIIN K.
1

4. B cooTBeTcTBUE JIIOOOM M3 paccMmaTpuBaeMbix nojuenen K nemn K moxer
OBITh TIOCTABJICH MapaMeTp Xj MPOCTPAHCTBEHHON CUTYyalluU, KOTOPBIM SBISETCS IO-
Ka3aTeseM pe3yJbTaTUBHOCTHU JOCTHKEHUS paccMaTpuBaeMoil moienu K.

B nmuccepranun o00cHOBaHa 11€71€CO00Pa3HOCTh MPUHATUS B KaUECTBE MOKa3a-
Tensl HeyrnopsimodeHHocT Aoctkenus noauenu K I onenku BeposiTHOCTH T0OC-
THKEHUSA DTOU MOALIEIIN B BUJIE:

(4)

rae: X —X,, — abCOJIOTHOE OTKIOHCHHE MOKa3aTels X OT TaloHa X, ; i — Bepo-

ATHOCTH HemocTkenus e Ki; R — paguyc 1(X,.) obmactu onpeaencHus X;.
3aBucumocTh (4) onpenenser BUI QYHKIUUA ¢ B MOJEIU LQ :<)Z ,gp,(5> eau-

HOU IIKaJIbl U3MEPEHUs MoKa3aTenel {X}, 4To, B CBOIO Oouepe/lb, 1aeT BO3MOKHOCTD,

abcTparupysach OT KaueCTBEHHOM CTOPOHBI XapaKTEPUCTUK MPOCTPAHCTBEHHBIX MPO-
1IECCOB, pa3paboTaTh CUCTEMY MPArMaTHUYECKON OLIEHKH MH(POPMAIIMOHHBIX MpOIlec-
coB B AC/IIIL, a B TepmuHax teopun 3pGHEKTUBHOCTH — ONPEACIUTD BU (DYHKIIMU
¥ TOJE3HOCTU JOCTUTHYTOTO 3HAYEHHs MOKa3aTess X; JUIsl JOCTHKEHUSI COOTBETCT-
Bytolel emy noauenu K odecrieueHust 6€30mMacHOCTH 3TUX IpoleccoB. B kauecTse

OCHOBAHHUs AJIs1 BBIOOPA BO3MOXKHBIX BUIOB (DYHKIMHU I/ B IIKajue L, :<Q,l//,0> n3-
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MEpEHHsI HEOPTaHU30BAaHHOCTU U B IIKajie L, :<Q,1//, I > u3MepeHus uHpopmanuu B

JUCCEPTALIMK PACCMATPUBAINCH JaHHBIE WHKEHEPHOU MCUXOJIOTUH U MCUXO(PHU3HKH,
B KOTOPBIX (hOopMyIHpyeTcsl TOJI0KEHHE O CYHIECTBOBAHUM HEKOTOPOW €IMHOMU, 00-
[I€YEIOBEYECKONM CUCTEMBI MPEANOYTEHU B OTHOIIEHUM KayeCTBa OIIEHUBAEMBbIX
IPOLIECCOB U PE3YJIBTATOB JIEATENIBHOCTH. B KauecTBE OCHOBHOW 3aKOHOMEPHOCTH
ATOU CHUCTEMBI MPEANOYTCHUI yKa3bIBACTCS JIOTapU(MUUIECKUIT XapaKTep 3aBUCUMO-
CTH OIIEHOK Ka4eCTBA MPOLECCOB OT MOKA3aTEIEN 3TUX IPOLIECCOB.

C ydyeToM yka3aHHON 3aKOHOMEpPHOCTH B JMCCEpTaIlMd 000CHOBaHA 1€J1ec000-
Pa3HOCTh ONPEIEICHUS OCHOBHBIX XAPAKTEPUCTUK MPOCTPAHCTBEHHBIX CUTYALMi B
CIEAYIOIIEM BUJIE:

1. AGcomoTHasT HEYHIOPSAAOYCHHOCTh Y, TIO i-My MMOKa3aTel0 KaKk BEPOSITHOCTH
i (1) HenocTmwkeHus: cHopMyITUPOBAHHON B “y3KOM™ cMbIciie 1ienu K;

i =0 , (5)
I'JI€ 3TAJIOH NMOPSAKA (., = 0 IpH Xj = Xy
2. CpaBHHTENIbHAS HEYTIOPSIOYCHHOCTD Y, IO I-My TIOKa3aTelro KaK

yi=—t 1, (6)
€(q)
rae: €(q) — q ma rpanue |(X,,) odmactu moiaHOro goctmwkeHus ueian K;
3. Enuanunas HeopranuzoBanHocTh O, 1O i-My ITOKa3aTeNo KakK

0, =log, | (7)
£(q)

ITpu 0i<e(Q) BenmMyMHA Y, OTpHUILIATENbHA, M MOHITHE HEOPTaHW30BAHHOCTHU Te-
pseT cMmbici. B 1aHHOM cilydae MpOCTPaHCTBEHHBIM MPOLECC MO MOKA3aTeNto X; MOJI-
HOCTBIO OpPraHU30BaH M MMEET MECTO, TaK Ha3blBaeMas, M30BITOYHAS YHOPSAOYECH-
HOCTh. B nuccepranuu obocHoBaHo, uTo aist I u30bITOUHYIO YIIOPSAOYEHHOCTD
CIeyeT CYMTATh MOJIC3HOH TpH oreHKe B (5) aOCOMOTHON HEYMOPSIOYEHHOCTH Y,
1 Oecrone3HOl MpHU OLIEHKE CPAaBHUTEILHON HEYNOPSAI0YEHHOCTH U HEOPraHW30BaH-
HocTH, T.¢. ipu 0i<&(q) B (6,7) ciexyer npuHUMATh §i=&((]).

[TycTh 6€301acHOCTh TEKYIICH MPOCTPAHCTBEHHOW CUTYAIlMH OIICHUBACTCS I10 |-
OMYy T[IOKa3aTelllo, XapaKTepHU3yIIeMycs aOCOMIOTHONH HEYyHOpsAI0YEHHOCTHIO

>¢e(0).

Ecmu nens ACHIII dopmynupyercss kak obOecrieueHre 0€30macHOCTU TPO-
CTPAHCTBEHHBIX MPOIECCOB, T.€. KAK HCKIIOYEHHE BO3MOMXHOCTH BO3HMKHOBEHUS
OMAaCHBIX CUTYAIMil, TO KA4ECTBO OPraHM3alMy PACCMaTPUBAEMOIO MPOCTPAHCTBEH-
HOTO MpOoLEecca OLEHUBAETCS OTHOCHUTEIBHO ONACHOM CUTYyalWH, XapaKTEpU3yeMO

g’ =1, mo popmyne

|77 =0« O = Iogqu, rae €(q)>0. (8)

[Tokazaress (8) MOXKET OBITh MCIIOIB30BaH I KiIaCCH(PHUKAIMU paccMaTpruBae-
MOM TEKyILIEH CUTyallMd KaK “IITaTHON WM “‘HEITAaTHON ITyTEM 3aJaHusl YCIOBHO
omacuoi rpanuiisl (YOI') goctmxenus uenu Ki. YOI 3amaercst skcriepTramMu, UCXOs
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U3 0COOCHHOCTEN paccMaTpUBAEMbIX POCTPAHCTBEHHBIX MPOIIECCOB, MyTEM 3aJaHUs
HEKOTOpOro 3HaueHus g > " > &(() 10 IOCTHKEHHs KOTOPOro T€YEHHE paccMart-
pPUBAEMOI'0 MPOCTPAHCTBEHHOTO IMPOIECCAa PACCMATPUBAETCS KaK “MITATHOE”, a MpH
IPEBBIIICHUA — Kak “HemTraTHoe”. Jpyrumu cioBaMu, Ipu ¢, > 0" HeopraHuso-

BAHHOCTh MPOCTPAHCTBEHHOTO MPOIIECCa PACCMATPUBACTCS KaK HEIOMyCTUMAsI, a MOo-
JIC3HOCTh YIIPABIISIOIINX BO3ACHCTBHIA, OllcHHBaeMas 10 (8), — Kak HeJoCTaTOYHasl.

CooTBETCTBEHHO, IIpU (, > (" ¥ caMa TeKyllas NPOCTPAaHCTBEHHAsl CUTyalUsl pac-

CMaTpHUBaeTCs KakK “HelITaTHas U TPEOyroIas KOPPEKTYPHI.

Torga oneHka “IITaTHOCTH TEKYILIEH MPOCTPAHCTBEHHOM CUTyallud HAa OCHOBE
(8) cBoamtes (puc. 7):

1) K olleHKE KOJMYecTBa MOJIE3HOW HMH(OpMALUU peaTnu3yeMoil cpeacTBaMu

ACAII Ha YOI (") nocTmxeHus neiau ee GpyHKIHOHUPOBAHUS
1
" =0, <« O,,=log,—, rue &(q)>0. 9)
Qi
2) K OIIEHKE “IITaTHOCTH TEKYIIEH CUTYallUU 10 KPUTEPUIO

I ONn—mexK > I on—uim
i =1

— umanuas cumyayut,

. (10)
177" < 17" — newsmammas cumyayus
I(a)
]
100 yer yor I
8 - " llTaTHEE CUTYalAd |||
6 - 1
I_on—mekzlog =
) " =log, o |
|
27 \ HemTaTHEE CUTYyalun ||| g
I . T—,— |
0 . . . . . . . e —
00lox1 02003 04 05 06 07 08 09 10

£(q) " q;”

Puc. 7. UnenTudpukanus “mraTHbix” U “HEMITATHBIX CUTyaluil
wm ___
no kpurepmuio (10) mpu g =0,25

Ecim nens ACAIIIT dpopmynmpyercs kak obecnedenue “mratHoro” (0 < ")

I
IIPOTEKAHUS IIPOCTPAHCTBEHHBIX IIPOLIECCOB, TO OLIEHKA OCYIIECTBIISAETCS OTHOCH-
TEJbHO HEOPraHWU30BAHHOCTH “IITaTHOM CHUTyallUM W OmpeAesser neGUIuT B
ACJIIIT none3How ynpasisitoiieit nHGOpMaIum

mek—wm ___
I i - Omek wm

- me:Iogzqq‘ . (11)
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[Tpu TakoM MOX0/1e OIICHKA “ITATHOCTH TEKYIIeH cuTyamnuu (puc.8) ocyiie-
CTBIISIETCS IO KPUTEPUIO

17" <0 —wmamnas cumyayus,
(12)

177" >0 — newumamnas cumyayus

100 lor 2103 04 05'06 07 08 09 r)
I ;" =log, —qqujm
24 i
|

" ITaTHEIE CUTYaAIUH

4Te(@ g q”

Puc. 8. Unentudukanus “mraTHbIX” U “HEIITATHBIX” CUTYAl[HA
no kputepuio (12) mpu q“" =0,25

[Tone3nyro wHPOPMAIUIO 10 BCEMY KOMILIEKCY MapaMeTpOB MPOCTPAHCTBEH-
HOM CcUTyaluu Lenecoo0pa3Ho ONpe/eTUTh Ha OCHOBE MOHSTHUH OIpeAesronei
(Koi) u pononxstoment (K d.) noAreneil. Toraa BEpOATHOCTh (| HEAOCTHXKEHUS 1SN

K ONpCACIINTCA U3BECTHBIM BBIPAKCHUECM

n

| n
o 1[I0 [t En Jom Emst, @

i=1 i=l+1 i=l+1
rae: g0, — O OMPEACAIOMMX U IOTIOTHAIOINX ITOJIIEJIEN; M; — BEC JOMOIHSIIONICH

MIOJILICIIN.
IIpn noxcranoBke Q

BCEMY MHOKECTBY pacCMaTpHBAEMBbIX ITOKa3aTesei.

[IpuBeneHHbIC BBINIE MOJCTH OOCCICUMBAIOT OICHKY KadyecTBa YIPABICHUS
POCTPAHCTBEHHBIMU MPOIIECCAMU TMPH JIFOOOM KOHEYHOM MHOXKECTBE MX YYHThIBAC-
MBIX XapaKTEPUCTHUK, YTO OIMPEACISICT HEeIeCO00Pa3sHOCTh X MPUMEHEHHUS IS OLICH-
KM TEKyLIUX MpocTpaHcTBeHHbIX cuTyauui B ['MIC. OqHako paccMOTpEeHHBIE MTpolie-
Aypbl UMEIOT OJHO OTPaHUYEHHE, KOTOPOE CBSI3aHO CO CTPYKTYPOM OICHUBAEMbIX
XapakTepucTHK (rmokaszareneii). CyTh 3TOr0 OrpaHH4eHUss COCTOUT B TOM, uTO B (13)
BCC OOBEAMHSACMBIC HEYMOPSJIOUYCHHOCTH PACCMATPHUBAIOTCS KaK OJHOYPOBHEBBIC,
T.€. IPUHAIeKAIIME K OJHOMY YPOBHIO Hepapxuu. JJaHHOE OrpaHu4YeHHe HE COOT-

mekx

B (11,12) MOXHO MOJy4UTh OLIEHKH, 000OIIECHHBIE IO
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BETCTBYET NPUPOJE NPOCTPAHCTBEHHBIX CHUTyallUHd, KOTOpPAsl XapaKTEpU3yeTCs He-
papXUYECKON CTPYKTYpPOH MCIIOJIB3YyEMBIX Ul €€ OIMCAHUs MTOHATUH, & 3HAYUT U He-
papXu4ecKor CTPYKTYpOW MoKazaTesel, MO3BOJSIONINX HACHTU(UIIMPOBATh U OIle-
HUBATh PACCMaTPUBAEMYIO CUTYALUIO.

OnennBaeMasi MPOCTPAHCTBEHHASI CUTYalUsI ONTUCBIBAETCS TEKYILEH OHTOJIOTHEN
I'NC, koTopas rpaduecky MOXKET ObITh MPEICTABICHA B BUJIE YIIOPSAA0UYEHHOr 0 rpada

— nepesa. [Ipeacrasnenue Tekyien ontonoruu ['MIC B Bujie AepeBa KJiacCoB MO3BOJIS-
€T ONMCATh ATY OHTOJIOTHIO Ha SI3bIKE MPE/ICTABIICHUS 3HAHUI B COOTBETCTBYIOIIMX CIIE-
UaTM3MpoBaHHbIX nporpammubix cpenax MU (manpumep: CLIPS, JEES, Prolog, Lisp,
JBossRules u ap.). Ecau B onrcanuy Kaxa0ro U3 NOHATHI ONPEAeTUTh HEOOXOAUMOCTb
€ro HCIIOJIb30BAaHUSA 71l OLICHKM OpPraHU30BAaHHOCTH IPOCTPAHCTBEHHOI'O IMpOILIECcCa,
YKa3aThb COOTBETCTBYIOIMI MOKA3aTENb U XapaKTep BIHUAHUSA €r0 HEYNOPSII0YEHHOCTH
Y HEOPraHW30BAaHHOCTH Ha CTOSIIME Ha 0oJiee BBICOKOM YPOBHE HE€PAPXHUU MOHSTHS, TO
cama Tekywmas oHrosorusi ['MIC ompenenut uepapXudeckyro CTPYKTYpY IOKa3aTesen
HEYNOPAI0YEHHOCTH MPOCTPAHCTBEHHOM CUTyalluu. [[aHHOE CBOWMCTBO OHTOJIOTHH TIO-
3BOJISIET NPUMEHNTD JUISl OLEHKM “‘TUTaTHOCTW IIPOCTPAHCTBEHHBIX CHUTYyallMil WU3BECT-
HBII B TeOpUH 3PPEKTUBHOCTH MPUHLIUII “‘BIIOKEHUS” TIOKA3aTENEH.

[Tycte BepmuHa Bjj, pacronokeHHas Ha j-OM ypOBHE HEpapXvUW OHTOJIOTUU
(puc. 9), packpbIBaeT ee i-yro 4acTHYIO XapaKTEpPUCTHKY, OIICHUBACMYIO MTOKa3aTeIeM
Tkj-1, IpeCTaBIEHHBIM BepIInHOM By j.;. Bepmmna Bjj xapakTepusyercs nokasarenem
T, , BKIIIOYaromeM B ceOst Oosee JacTHBIC MOKAa3aTeiy, MPEeCTABICHHBIC MHOKECT-
BOM BeplMH {B;:;}. Bepmuna Bjj npuHannexuT mydxky cBsi3eil ¢ KOpHEBOW BepUIU-
HOH Byj.1 1 MHOXecTBOM mopoxxmaeMbIx BepmuH {Bjj}(i=1,n) n mopoxmaer mydox

cBs3ell ¢ MHOXKecTBOM BepiiuH {By i1} (i =1,m).

Bk,j-1

Vi+1

Puc. 9. [IpyHun opranu3anum noka3artesieil Ha ynopsji04ueHHOM
rpade (nepese)

B nuccepraimu 000CHOBaHO, YTO /7Sl HPUBEACHHON HA pUC. 9 CTPYKTYpHI, IPUH-
LIMIT BJIO’KEHHSI MOYKHO MPEJACTABUTH B CIEAYIOIIEM BUJE:

Q(Bij) :Q[m(Bij)i s(M ;j+1 :| AT VBij € {BK};
Q(Bij):Q[m(Bij)’S(Bij)] AT VBij g{BK}; g (14)
Q(Bm) :S(Mlol)
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rIe: Q(Bij) — 00001IEHHAas OLICHKA KadecTBa B BepiuHe Bj;; M }j+1

— MHOKCECTBO BEp-
ij

WKH B)j.q, MpUHAIEKANIUX ITyYKY CB3eH ¢ KOpHEBOH BepumHoO# Bjj; s(M ;) — Bito-

JKCHHOC Ka4iCCTBO BCPIONHWHBI Bii: U3MCPACMOC II0KA3aTCILIMU, XapPaKTCPHU3YIOIINMU

€ MIJ ; {BK} — MHOXCCTBO KOPHCBLIX BCPIIWH, BOl — HCXOJHas

BEpIIMHbI B [y

1, j+1
BCpIIMHA ACPCBA, m(Bij) — Z3HAYUMOCTD IIOKAa3aTCJIs1 OLICHKU Q(BIJ) IIpU €ro arperupo-

BaHUH B ITOKa3aTeNb 00Jiee BEICOKOTO YPOBHA, AJII KOTOPOT'O BBIMMOJHACTCA YCIIOBHUC

j+H j+1?

Im i ('\"}j+1 e D)A{Q(Bij)}(sij cMi i =l,_n)—>LnJm(Bij) =a, (15)

n
I 01 Um(Bij) = & MOHUMAETCs HEOOXOAUMOCTh BBINIOJHEHUS HEKOTOPOTO IpaBU-
i-1
Ja @ OLIEHKH 3HAYMMOCTH OOBEANHIEMBIX IT0KA3aTEIEH.
Tornma, ecim nokasarenau, KOTOpbIE XapaKTEpU3yHOT KOHEYHBIE BEPILUUHEI JIepe-
Ba, MPE/ICTABIICHBI B OJJHOM M TOM e KOJIMYECTBEHHOM IIKaie, OLeHKa JIto00ro Kop-
HEBOI'0 ITOKAa3aTelIs IepeBa CBOAUTCS K

s(M ;j+1) = Omii?mQ(BHm) =F (Q(Bli?jﬂ)’ mii?j+1) 1IpH LnJm(Bij) =a, (16)

i=1

ij
j+L°

ij

rae: B,

— BEPIINHBI, KOTOPbIE BXOAAT B IMy4ok M oOpa3zyeMblii KOpHEBOH Bep-

o By ; Q(BY,,;) —3nauenus noxasareneit B Bepumnax B my;,, — 3HaUUMOCTD

l,j+1 I,j+1;
THUX MMOKa3aTeyieu IIpHU UX arpCrupoBaHrU B IIOKA3aTCJIb 60J1ee BBICOKOI'O YPOBHA.
I[pyFI/IMI/I CJIOBaMH, €CJIM CTPYKTypa YaCTHBIX IMoKazareieu IMpeACTaBJICHA B BH-

Ac ACpCBa, NMOCTPOCHUEC CHUCTEMbI BJIOKCHHBIX Tokasartesieit CBOJUTCA K OIIpcaciic-

auto B (16) Buna ¢pynkmmu F (Q(BH j1): m’ J.+l), o0ecrieynBaroIeil KOPPEKTHOCTD ar-

pErupoBaHus HEKOTOPOIO0 KOHEYHOI'0 MHOKECTBA OJHOYPOBHEBBIX YACTHBIX IIOKA3a-
tenei. Jlannomy TpeboBanuio U otBeyaeT pyHkiusA (13), koTopas: 1) obecrieunBact
arperupoBaHue JI0O0ro0 KOHEYHOTO MHOKECTBA OJHOYPOBHEBBIX YAaCTHBIX MOKa3aTe-
nelt; 2) onpenesnsieT KOPPEKTHYIO IPOLEIypY arperupOBaHMs YaCTHBIX MOKa3aTeen ¢
Y4E€TOM HX 3HAYMMOCTH JJIS MOKa3aTess 0ojiee BHICOKOTO YpOBHS vepapxuu. EnuH-
CTBEHHBIM MPEMATCTBUEM Ui ipuMeHeHus (13) B OTHOIICHHH TEKYIIEeH OHTOJIOTHH
I'1C, sBnsierca HanuuKe B HEW BepIIWH (MOHSTHI), KOTOPHIE HE BIUSIOT HA OLICHKY
OPraHU30BaHHOCTH PACCMATPUBAEMOM MPOCTPAHCTBEHHOW cHUTyanuu. s ycrpane-
HUS 3TOr0 MPEMSITCTBUS JOCTATOYHO MPU OMUCAHUU TaKWUX BEPILIUH UIAECHTU(GULIUPO-
BaTh UX Kak JONOJHSIIOIIKE MToKa3aTenu ¢ Becom M, =0.

Pa3paboTaHHbIii METOJ COOTBETCTBYET CBOEMY LEJIEBOMY MpPEIHA3HAYEHUIO U
00eCreunBaeT pellieHre 3aJaud OLEHKH 0e30MacHOCTH TEKYIIMX MPOCTPAHCTBEHHBIX
IIPOLIECCOB U 3a/1a4M PALMOHAIBHOTO IJIAHUPOBAHUS POCTPAHCTBEHHBIX MPOLIECCOB.

Isaras raaBa — “ KoMiuiekc KBaIMMETPUYECKUX METOAHMK (DOpMUPOBAHUS
CUCTEMBI NT0Ka3aTeIeld KaYeCcTBa I OUEHKH OHTOJIOTMH MHTEJUIEKTYaIU3UpPOBAHHOM
['MC ” — BkirovaeT oOIIMe MOJIOKEHUs] 00 OLIEHKE KayecTBa MPOEKTa OHTOJOTHH
I'MIC kak COBOKYITHOCTH €€ CBOWMCTB M psAJl METOJMK: 1) ompesesieHus cocTaBa noka3a-
Tesel kadecTBa npoekta oHTosoruu 'MC, 2) onpenenenust Buaa rpymnnoBbIX U UHTE-
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rpajJbHOro MoKa3aTelse, 3) MOCTPOCHUsI HepapXUUYEeCKO ceTH mokaszaTelneH, 4) cTpyk-
TYpHOH ajjanTaiuyu UepapXuyecKor CeTH moka3aTeseid, 5) OlleHKH 3HAaUMMOCTH U ylia-
JICHUSI MAJIO3HAYUMBIX TOKa3aTeNel, 6) ydera HeUeTKOCTH HHQPOPMAITMH O IMOKa3aTe-
ns1X KayecTBa npoekra onronoruu ['MC.

KauectBo onronmorun I'MC paccMmarpuBaeTcsi Kak COBOKYMHOCTh CBOMCTB, OIICHH-
BacMasi MHTErpalbHbIM TOKazareneMm. [Ipm 3TOM HEKOTOpblE CBOKCTBA OLICHUBAIOTCS
€AMHUYHBIMH, & HEKOTOPbIE — IPYIMIOBBIMU MOKA3aTEISIMUA. Y CTAHOBJIEHO, YTO OT/IEIb-
HBIC OIICHOYHBIE METOJIHI U METOMKH I1€7IeCO00Pa3HO UCTIONIE30BATh KaK HEKOTOPHIC HH-
JMKaTOpbl HeAoCcTaTKOB MpoekTa oHTosoruu ['MC, koTopble AOKHBI ObITH YCTPAaHEHBI B
IIPOLIECCE CO3/IAaHUSA M CONPOBOKIACHM. M3 CKa3aHHOTO CIemyeT, 4To MPENIOKUTh YHU-
BEpCAJIbHYI0 COBOKYIHOCTb YAaCTHBIX M TPYMIOBBIX MOKa3zaTeNei, 00pa3yrolmx HHTe-
rpajibHbIA TIOKazaTesb “kadecTBO oHTonoruu [I'MC”, He mpencTaBiseTcss BO3MOXKHBIM.
CnenoBatenbHO HEOOXOAUM MOAXOI, KOTOPBIA MO3BOJIAI ObI JIJIs1 KAYKIOTO KOHKPETHOTO
npoekTa ontosiornd ['MC 3¢ hekTMBHO CHHTE3UPOBATh COBOKYITHOCTh Pa3HOYPOBHEBBIX
MOKa3aTesel, aIcKBaTHO OLICHMBAIOIIMX KAade€CTBO KOHKPETHOIO IMPOEKTAa OHTOJIOTHH
I'UC. [Inst BeIpaOOTKU 3HAYCHUN €TUHUYHBIX, TPYMIIOBBIX U UHTETPATBHOTO MOKA3aTeNs
kauecTBa npoekta ontojioruu I IC HeoOXoauM KOMIUIEKC KBATUMETPUUECKIX METO/IUK,
ITO3BOJIIIOIIUX CO3/1aBAaTh MEPAPXUUECKYIO CETh YACTHBIX ITOKA3aTeNE, a 3aTEM arperu-
pOBaTh UX B MHTETPAJIbHBIN MOKa3aTenb. Pa3paboTaHHbIi B JUcCEpTAIIMM KOMIUIEKC Me-
TOJIUK Oazupyercss Ha METOOJIOTUH OLIEHKHA KayecTBa MpOrpaMMHOro obdecrneyenus: bo-
AMa U ee pa3BUTUM JiIst 6a3 3HaHuit JC.

Komrnexkc MeToIuK, BO-TIEPBBIX, BKIFOYAET METOAUKY ONPENEICHHS COCTaBa MO-
kazareneu kadectBa npoekra onTosiornu ['MC. IIpuHATO, YTO MHTErpAJIbHBIN MOKa3a-
TeJb KayecTBa npoekta oHtojoruu I IC noimkeH uMeTh BUJ

Y =T (Vi) ya(co)s ()i vn(cr)), (17)

rae: Y, (c) (i=1,n)- omenka kadecTBa mo i-My 3JI€MEHTapHOMY IMOKa3aTeso C,; N -
YHCIIO 3JIEMEHTAPHBIX IMMOKa3zareseit y onTosoruu (N <p); p — oOlIee YUCI0 YacT-
HBIX TIOKa3aTeliel, aHATM3UPYEMBIX ITPH OIICHKE Ka4eCTBA OHTOJIOTHH.

CocraB YacTHBIX TIOKa3aTesel, ONpeeonuX (opMy WHTETPAILHOTO MOKa3a-
TEJsl, 3aBUCUT OT HCIIOJIB3yEMBIX IIIKaJI, BO3MOXXHOCTH WX HOPMHUPOBAHUS M MaTeMa-
TUYECKOW (OpMBbI HMHTErpaibHOro mokaszatens. Hauboisee mmpokoe pasHooOpazue
BO3MOJKHBIX AKBHUBAJICHTHBIX IIKAJI M3MEPEHHUS YaCTHBIX (CAUHHUYHBIX U TPYIIIOBBIX)
MOKasarejae MOXKET OBbITh IMOJYYeHO NpH JIOOOM MOHOTOHHOM MpeoOpa3oBaHUH
@R — R ucxoaHoil mkanbl AeMCTBUTENBHBIX YKcen R.

Onenkn Y ={Yy,} (i =1,n) gacTHbIX noka3arenell B mpou3BoabHOU mKkaite @(R),

WHIyLIIMPOBAaHHOW MOHOTOHHBIM IpeoOpa3zoBanueM ¢ : R — R, MoryT ObITh mpeacras-
nemst B mute G, =G(y,). Tpu otom qy)=N(y), ¥,eR, N(y)e{0n}, re
N(y,) e{0,n—1} — uncno npoexros ouronoruu I'MC, UMEIOMMX 3HAYCHUS a(y;)
MEHBIIIHE, YeM Y |-TO TpoeKTa oHTosornd. Ecim untepnpernpoBats oueHku Y ={Y.}

(i=1n) KaKk peaqu3ali HEKOTOPOW CITyYaHOW BEJIMYHMHBI Y, HMEIOIIeH (YHKIIUIO

pacnpenenenus F(y,Yy), TO MOHOTOHHOE MpeoOpa3zoBaHue @:R —> R MoxHO mpen-
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CTaBUTh B BUJE ai =F(y, §/), yeR. Ilpu BbIMOJHEHUH YCIOBUH 4= M(’)}),

~ 1
o’ = D(Y) MOXHO HOJTyYHTh 3HAYEHHE YaCTHOTO ToKazaTens q(y)=—Yy — al)

ITokazano, 4TO IPY BOSHMKHOBEHUH HEOOXOJAUMOCTH CpPaBHEHHUS 3HAYEHUS Y TI0-
KazaTelrst c ATAJIOHOM Yo, CIelyeT HCIIOJIb30BaTh BBIPKCHHE

q(y) = l, Y,Y, €R, Y, >0, KOTOpoe y4uTHIBaET KaK CTENEHb HECOBIAIEHHUS, TAK U
0

ero HanpasjeHue. I1ycTs 3a1aHbl HEKOTOPBIE DTAJIOHHBIE 3HAYEHUS Y=Y U Y=Y, ,

y <Y,. Torna Moxer ObITb HCIOJB30BAH INPOCTEHINMNA KyCOYHO-IMHEHHBIA 4acT-

HbIN MIOKA3aTeb BHUaa

-

0, npu  Y<y
Y-y
q(y)=¢=—— mpu y <y<y , (18)
y,— Y.
1, npu - y>Yy,

"

MOHOTOHHO HEYOBIBAIOIIMN NPU POCTE YPOBHS HCCIETyEMOTO CBOMCTBA, T.€. €rO
YBEJIMYEHHE BBI3BAHO ITOBBIIEHWEM YPOBHS OLIEHMBAEMOIO CBOMCTBA. B ciydae, ec-
JIM YBEJIMYECHHUE MTOKA3aTENsl BBI3BAHO NIOHMKEHUEM YPOBHS OLICHUBAEMOI'O Ka4eCTBa,
TO MOJKET OBITh UCIIOJIB30BAaH YaCTHBIN MMOKA3aTENb BUAA

1, mpu Y=<y
Y-y
q(y)=¢=—"—= mpu Yy <y<y , (19)
Y, — Y.
0, mpu - y>Yy,

MOHOTOHHO HEBO3paCTAOUINI MPU POCTE YPOBHS UCCIEyEMOr0 CBOMCTBA.

VY cTaHOBJIEHO, YTO OCHOBHBIM MPAKTHYECKUM PE3YJIbTATOM BBHIOOPA MOHOTOH-
HBIX MPe0Opa30BaHM YaCTHBIX MOKazarenei mpoekta oHTojoruu ['NC sBnsiercs mne-
pexox ot Bektopa Y =(Y;,...,Y,), Y, €R, B KOTOpOM Bce MoOKa3aTeIN M3MEPEHHI B
pa3IMUHBIX  IIKajdaX, K BEKTOPY HOPMHMPOBAHHBIX YaCTHBIX I[lOKa3aTelen
q=(0,,-..4,), G €[0,1], roe Bce moka3arenu MpeaCTABICHBI B OAHON M TOM )K€ IIKa-
ne. [locnennee oGecrednMBaeT KOPPEKTHOCTH MPOIEAYPHl arperupoBaHUs YaCTHBIX
nokaszaresnieid. [Ipu 3ToMm Bce mokazaTenu JOJKHBI u3MepsaThes B mkane (0-9) u yno-
PAIOYMBATHCS IO CTENEHU UX BIUSHUS Ha kadecTBO oHToJioruu [ IC B nienom. Unte-
rpalibHBIN MOKa3aTelh B ONIEPaTOpHOU (hopme, MPUMET BH]T

Y =FL . F LBy, (), (20)

rie onepatop F":y"™ — y", uTo IpemoNaraeT MHOrOypOBHEBYIO TPYTIIHPOBKY YaCT-

HBIX MOKa3aTeNeH, T.e. pealn3alliio MPUHIINIA “BIIOKEHUS” MOKa3aTeen “‘CHU3Y BBEPX .

Bropast meronuka paspaboTtaHa Jyis ONpeeieHrs: BUIa TPYIINOBBIX U UHTErPallb-
Horo noka3zarenei kauecta oHrosoruu I'MIC. [Ipu 3ToM 060CHOBaH psifi OrpaHUYEHUI
Ha BUJ| arperupyeMbIX MOKA3aTeNen: CyIIECTBOBAHUS, HEITPEPBIBHOCTH, HE3aBUCUMOCTH
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IO MpUpAICHUIO U IIPCAIIOYTCHHUIO. BrIinonHenne 3tux OI‘paHI/IlleHI/Iﬁ IMO3BOJICT IIPEI-
CTaBHUTb I/IHTGI‘paJII)HHﬁ nokaszareiab KkadectBa oHrtojiorun [WC B aHHHTHBHOﬁ

Y(C,)= Z y:(C;), B HOpMupoBaHHOH ajyutuBHOH Y (C) = z k.y.(C.) 1 B MynbTHILIH-

i=1 i=1

n
karuBHOi Y (C,) = H y.(c;) dopmax. DkcrieprumMeHTaNbHAsT IPOBEPKA BAJIMAHOCTH Me-
i=1
TOJUKH TIOKa3ajia, YTO YUCIIO eIUHUYHBIX MOKa3aTeNell, arperupyeMbiX B IPYIMIOBBIC,
1715t pa3HeIx BapuantoB oHTosoruu I'MC pasnuuHo u HaxoauTes B mpeaenax ot 30 g0
50. Pe3ynbTarhl 3KCHEpUMEHTa MOKA3AJIM, YTO MPU HE3ABUCUMOCTH JIBYX E€IUHUYHBIX
roKa3arelsieil Bce TPYNIOBbIE U WHTErPajibHBINA MOKa3arenu kauectBa oHtosnoruu ['MC
MOT'YT OBITh ITPEACTABIICHBI B BUJIe HOPMUPOBAHHBIX aIMTUBHBIX TIOKA3aTeNeil.

TpeThst MeTOAMKA TTO3BOJIAET MOCTPOUTH MEPAPXUUECKYIO CETh MOKa3aTesnen Ka-
yectBa oHTOJorMu ['MIC. CuHTE3 ceTu mokasarenel OCyIECTBIIEH IyTeM OIpoca JKC-
IIEPTOB O CTPYKTYpPE CBs3€M IOKAa3aTesied, IOCTPOCHHSI HAa 3TOW OCHOBE CETEBOM
CTPYKTYpBI C IOCIEAYIOUIeH ee ajanTalueldl K KOHKPETHBIM YCIIOBHUSIM OLCHUBAHUS
kayectBa onTosoruu ' IC (uerBepras meronuka). B xone ompoca skcneproB popmu-
PYIOTCSI HCXOTHBIE MATPHUIIBI TIPEATIOYTEHHIA ||aijk|| IKCIEPTOB, HA UX OCHOBE CHUHTE3U-
pyeTcsl IPOMEKYTOUHAsi MaTpulla |[Zjj|| rpynmoBoro MHEHUsI SKCHEPTOB M CTPOHTCS
MaTpula crporo nopsuka ||djj||l, koTopas ompenensia OTHOIIEHUS HOMUHUPOBAHHS.
Ha ocHoBe nocnennei cuntesupyercs cTpykrypa G mepapxudeckoi ceTu mokasare-
neit kauectBa oHTosoruu I'MC. I1pu 3TOM 000CHOBaHO, YTO BEPOSITHOCTH TOTO, UTO U3
K 9KCriepTOB I BRICKKETCS 32 OTHOIIICHUE CTPOTOTO MOPSIIKA MEXKTy MHOXKECTBOM I10-
Kazareynen pacrpeesieHa M0 HOPMaJbHOMY 3aKOHY. OJTO IMO3BOJISIET HCIIOJI30BaTh
CTaHJAPTHBIN ammapar MPOBEPKH BEPOSTHOCTHOTO BBIBOJIA /ISl MCTIBITaHUH bepHymm,
TJIC YHCIIO UCTILITAHUI PaBHO YHCITYy K SKCIIepTOB.

Hcxoast U3 cka3aHHOTO, HaJIEHO TPaHUYHOE YUCIIO KCIEPTOB Sy, BHICKA3aBILINX-
Csl 32 OTHOIICHUE CTPOTOTO TOPsIKA U3 BCEro yucia K akcreproB, KOTOpOE MO3BOJISET
C 3aJJaHHOM CTETICHBIO PUCKA 0 OTPEICATH 3TO oTHOIeHHe (puHsaTo 0.=0,1), T.€.

S, 2%[K +t JKMm-1)]. (21)

rae: M — YUCIIo MCXOA0B, K— 00Ilee Ynciio 9KCIepTOB, yYacTBYIONIMX B OIPOCE,
t, — KBaAHTHJIb HOPMAJBHOTO PACIIPECICHNU.

OnpeneneHo MpaBwiIo MPeoOpa3oBaHUs MPOMENKYTOYHON MaTpHIb! ||Zi|| B MaT-
puiy crporo mopsizka ||dijl|, koTopasi onmchIBaeT MoHYO CTPYKTYpy G mepapxmye-
CKOM ceTu mokasarenieit kauectsa ontosiornu ' IC. Takum oOpa3oM, ceTh mokazaresiei
kauectBa ontosnoruu [ UC npexacrasisier coboit aBoitky G = <C,U>, rne C — MHOXe-
CTBO BEPILIUH, COOTBETCTBYIOIIUX MOKa3aTesiM, U — MHOXKECTBO JAyT CETH, COOTBET-
CTBYIOIIMX OTHOIICHUSM CTpororo nopszka ||dij|, Ho 6e3 TpaH3UTHBHO 3aMbIKAIOIINX,
KOTOPBIE YIOBIETBOPSAIOT ycnoBuio V¢, C;,¢ € C((¢ <¢;) &(c; <¢ ) &(c <)),

/i€ 3HaK “<”’ €CTh OTHOIICHUE JOMUHUPOBAHUS.

UeTBepTas METOJMKA MTO3BOJISIET MPOBOAUTH CTPYKTYPHYIO aJanTallii0 HepapXu-
YECKOM CETU MoKa3aTeseil KauecTBa K OLEHKE IKCIIEPTOM KOHKPETHOTO MPOEKTa OHTO-
noruu 'NC. YuteHo, uro ans s3xkcnepra mnpeeabHoe YUCIO allbTEPHATUB HE JOHKHO
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npesbiaTh yucia Muree-Mwinepa & = 7+2. Ananranus cetu G K ycloBHUsIM BOC-
IPUATHUS IKCTIEPTA OCYIIECTBISETCS ITyTeM BBEICHUS Psiia MHUMBIX BEPIIFH B IEKOM-
MO3HIIMIO CJIOKHOTO TIOKA3aTellsl MyTeM PAaCIISTUICHHUS BEPIIHMHBI Cj C MENBI0 TPYIIITH-
POBKH JIOUEPHUX BEPIIMH C YUCIIOM MeHbIIMM ¢ . TIporiece rpynmupoBKY peain30BaH
Ha OCHOBE METOjIa KJIACTEPHOTO aHajm3a C MCIOIb30BaHUEM MPHU3HAKA “‘PACCTOSHHS
MEX]Iy OJHOPAHTOBBIMH IOKA3aTEIIMH B ONPEACICHHOM MAaTPHUYHOM IPOCTPAHCTBE
plLy(c,), y(c;)]. llpu 5TOM IOKHO OBITH YCTAHOBJIECHO “PACCTOSHHUE”, IPU KOTOPOM

JiBa TIOKa3aTessl MOKHO CUMTaTh OJIM3KUMU. BBeZeHbI MOHATHUS “HENOCPEICTBEHHOIO”
U “‘CHCTEMHOro’” Mpu3HaKoB. [lepBble HMEIOT CTPOryI0 (PM3HUYECKYIO TPAKTOBKY M MO-
I'yT OBITh OLICHEHBbI OOBEKTUBHBIMU METOJaMU (UX Malio). BTopbhie — TOJIBKO KOCBEH-
HBIMHM METO/IAMH B XOJI€ MOJEIMPOBAaHMUS Mpoliecca ucnoip3oBanus onronoruu ['MC.
Chopmymmposansl Tpebosanust k merpuke p[Y(C), Y(C;)]: 1) paccrosaue ot

TMOKa3aTells KayecTsa 10 camoro cebs munumansho o[Yy(c), Y(¢;)] = ply(c), y(c)];

2) paccrostane ot mokaszarens Y(C;) mo nokasarens Y(C;) paBHO PacCTOSHHUIO OT

y(c;) mo y(c), o ecte ply(C), y(¢;)]=plLy(c)), Y(C)]; 3) paccrosrue mexay aBy-
Ms [OKa3aTelsIMU, U3MEPEHHOE 110 IPSIMOM, KOpOUY€ pPACCTOSHMS, U3MEPEHHOIO II0
00011 qpyroil TMHUH. BEIOOP KOHKPETHOIO THIAa METPUKU OCYIIECTBIISIETCS UCXOS
U3 CEMaHTUYECKOTO 3HAY€HHUs MOKa3aTesied U 0OCOOCHHOCTEM KOHKPETHOM peanusa-
unu npoekrta oHrosiorun ['MC. Ilponecc knactepusanuum nokasareied — 3T0 MHOTO-
IIaroBbIi Mpolecc 00bEAUHEHUS Psijia MOKa3aTele B KJIACTEPhl MO CTENEeHH UxX OJu-
30CTU B COOTBETCTBUU C IIPU3HAKOM TI'PYNIMPOBKH, KOTOPBIM SBJSETCA 3HaueHue E
00OCHOBAHHOCTH CBSI3M, ONPEIENISIEMOE SKCIIEPTHBIM IyTeM. PaccTosiHre Mexay Kia-
CTEpaMH OIPEAEIIAETCS Ha OTHOMEPHOM MPOCTPAHCTBE (MPSMOM) C TMHEHHON METpH-

kot p(E;,E;)=E; —E; |. [lomarosas rpynnupoBka rnokasaresnei o MHOKECTBY CBsl-

3eil Uj; ocymecTBigeTca nuOo 10 M3BECTHOMY IPaBHILY C MCIOJIB30BAHUEM allTOPHT-
MOB “OJIDKHETO cocena’, “maapbHero cocena’ WM “‘cpeHel cBs3u”, MO0 MO CIelH-
bHO aIANITUPOBAHHOM (popMmysie momaroBoi rpynnupoBku. ['padudecku pesynbra-
Thl UEPAPXUYECKON TPYNITUPOBKHU MPEACTABIISIIOTCS B BUIE JTCHAPOTrPAMMBI.

IIaTas mMeTonuMka HampaBi€HAa HA OIEHKY 3HAYMMOCTH IOKa3aTeJed KayecTBa
o"tosiornu ['MIC u ynaneHus mMano3Ha4YUMMBIX NOKA3aTeJIed U3 CTPYKTYPbl MEepapXu-
yeckod cetr G. B Hell Mcmonap30BaH METO/ aHAIM3a MEpapXuil, MO3BOJISIONIUN pac-
CUMTBIBATh BEKTOP, XaPAKTEPU3YIOLIUN MOPSAOK MPEAIOYTUTEIBHOCTH IMOKA3aTeNeH
Onmmxaiiiiero BepxHero ypoBHs. CienoBaTenbHO, A KaxA0W JEKOMIO3UIIMA CTPYK-
TYpbl ceTu mokaszareneii G HeoOXxoauMo (IyTeM 3KCIEPTHOTO OMpOca M MOMAPHOTO
CpaBHEHUS) CPOPMYITUPOBATh HA 0a3e CHEIMATBHONW MIKAJIbI OTHOCHTEILHOW Ba)KHO-

cru (tabm. 2) marpuiy V :”Vin MapHBIX CPABHEHUN BAXKHOCTHU JOYEPHHUX BEPILMH,

rae Vij - cpaBHUTENIbHAs OLIEHKAa BaXXHOCTH (“Beca”, “MHTEHCUBHOCTH ) y4acTHs i-TO
MIOKa3aTelis epel j-M B KOMIIO3UITMOHHO OOIIEeM JIJIsi HUX MoKa3arere.

3aaya HaXOXKJIEHUS CTETIEHU KOMITO3UIIMOHHOTO B3aMMOEHCTBHS MPOCTHIX MO-
Ka3arelnell B COCTaBE CIJIOKHBIX CBEJICHA K HAXOXACHHIO cOOCTBEHHOro Bekrtopa W
MmaTpulsl V, anemeHTsl W, €W KOTOPOroO SIBIISIOTCS JIOKJIBHBIMY IPUOPUTETAMU J1aH-

HOUW KOMOO3UIINU TTOKa3aTeeH.
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Tao6auua 2
HIkana napHbIX CpaBHEHUM
Orenka
KauecTBeHHas olleHKa CwmbIcnioBast HHTEPIIPETAIUS
Ba)KHOCTH

PaBHbIIl BKIIaJ NBYX IMOKa3aTesie B KOMIIO3UIMOHHO CJOYKHBIN

1 PaBHast Ba)XHOCTH o
IMOKa3aTeNb (CBOWCTBO, XapaKTEPUCTHKY )

OIBIT U CYXICHUSA SKCIIEPTOB JAIOT NPEANOYTCHHE OJJHOMY ITOKa-

3 Cnaboe IpeBOCXOICTBO e PTOB /1 pea JIHOMY

3aTeNo (XapaKTepUCTUKE) TIepe PYyTuM
5 CymecTBeHHOE WITH OnbIT U CYyXJCHUS SKCIIEPTOB JAIOT HAJECKHBIE JTOKA3aTeIbCTBA|
CHJIBHOE MPEBOCXOJICTBO|CYIIIECTBEHHOTO MTPEBOCXOJICTBA OJHOTO IMOKA3aTeNsl HaJl IPYTHUM
CyIIeCcTBYIOT YOEIUTEIbHBIE CBUIETENLCTBA B IOJIL3Y OOJBIIEH
OueBuIHOE (3HAYMMOE) Y YIOT YOci Il Y

7 BaXXHOCTHU OAHOT'O IMOKAa3aTejid 10 CPaBHCHUIO C APYI'UM, YTO CTAHO-
MpeBOCXOACTBO
BUTCA MMPAKTUYCCKU 3HAYUTCIIbHBIM

AobcomoTHOE ( OYCHB
9 CHJIBHOE ) TIPEBOCXO/ICT-
BO
[IpomexyTOUHBIE 3HA-
2,4,6,8. | yenns mexny cocenHu- [ [IpuMeHSIOTCS B KOMIIPOMHUCCHOM CITy4ae
MM OLICHKAMHU

[Tpemnoxena GpopMyiia onpeaeneHus oleHKH COOCTBEHHOTO BEKTOpa MaTpuilbl V
B BUJIC

MakcuMaJIbHO TOATBEPXKIAETCS IPEANOYTUTEIBHOCTh OJHOIO
mokasareJst epe APYTUM, YTO B BBICIIEH CTETIEHN YOCIUTENbHO

, (22)

rze N - pa3MEepHOCTh MaTPHUIIbI TAPHBIX CPABHEHUM.
n n
[To cobcTBEHHOMY 4MCITy MAaTpULBI ApHBIX cpaBHeHuil D ~ Z Vi (W,
1

|
i \i=
(D —)
OoIIpCaACIHIOTCA HHACKC COINIACOBAHHOCTH Huc :—1 U OTHOLICHHUE COrjaco-
n_

nuc — .
BanHOcTH OC =—%*100% (7 - ciydaifHas coriacoBaHHOCTh Matpuisl ||Vjj|| mo-

psnaka n), mpu 3toM BenmurHa OC noipkHa ObITh He O0osee 10-20%. Ha ocHoBe J0-
KaJIbHBIX MPUOPUTETOB, YIOBIECTBOPSIOUINX TPEOOBAHUAM JOCTaTOYHOW COIJIacOBaH-
HOCTH, OIPEAEISIIOTCS INI00aJIbHBIE TPUOPUTETHI KayKaoro nokasarens C, € C B uepap-

xuaeckoi cetu G, KOTOphIE MOKA3bIBAIOT CTETICHb BIMSHUA cBoMcTBA oHTOIOTHH [ YC
Ha €€ KayecTBO.

[lectast MeTOIMKa — 9TO METOJIMKA Y4eTa HEUETKOCTH UCXOHON HH(OpMaIu 0
nokasaressx kadecrBa oHronoruu ['MC, peann3yemass Ha OCHOBE ONpOCa IKCIEPTOB,
MHEHUSI KOTOPBIX UMEIOT KaYECTBEHHbIN HEUETKUM Xapakrep. g 3Toro ucroiab3oBa-
Ha TEOPUS] HEYETKUX MHOXECTB. DKCIEPTaM MPEIJIOKEHO ONEPUPOBATH IMPU OILIEHKE
€IMHUYHBIX TIOKa3aTeliel TepMUHAMU, TIPUBEICHHBIMU B Ta0JI. 3.
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Taoauma 3
IlIkaJia oneHUBAHMS JIEMEHTAPHBIX MOKa3aTesiell (CBOMCTB)
YucaoBoe
Onpenernenre OOmBsicHeHIe
3HAYEHNE
0 HecoBnanenue OueBUIHOE MTOJIHOE HECOBIAICHNE
1 Ca0oe coBIazieHue CoBnajieHne MPaKTUYECKH MaJI03aMETHO HET YBEPEHHOCTH B HEM|
CyIIeCTBYIOT HENOCTATOYHO YOEIUTENBHBIE TIOKA3aHMSI O COBIIA-]
3 'YMepeHHOE COBIAJICHHIE YIICCTBYIOT HEA yoer
JIEHUHA
CyILeCTBEHHOE COBIAIEHNE AJIGTEPHATHB, CYILIECTBYIOT XOPO-
Cy1iecTBeHHOE WM CHIIBHOE CO- i e P » CYIIECTBYIOT XOP
5 IIAC JI0KA3aTeILCTBA M JIOTMYECKUE KPUTEPUH, KOTOpPBIC YKa3bl-
OTBETCTBHE
BAarOT HA 3TO
CylIecTBYIOT yOEOUTENbLHBIE CBUIETENLCTBA COBIIAACHUS allb-
7 3HAYUTENHHOE COOTBETCTBUE yim YIOT Yoenu e Al
TCPHATHUB
CBHIIETENLCTBO B MOJIB3Y COBHAACHUS B BEICIIEH cTelleHH yOe-
9 AOCOIIOTHOE COOTBETCTBHE e Y an yo
JIATEIILHO
IIpomMekyToUHbIE 3HAYEHUST MEX- o o
2,4,6,8 P KommpomuccHslii ciryyait
JIy COCETHIMU 3HAUCHHUSMU

Ha 6a3e yncnoBbIX 3HAUEHUI LIKAJbI ITyTEM SKCIIEPTHOTO ONpOca 3a/laHbl PyHK-
uu npuHaIekHocTH 4(U), ommchIBaroNne 3HAYCHUS JIMHTBUCTHUYECKON TIEPEMEH-

HOUW B=*cosnadenue ¢ nomenyuanvroim kavecmeom” B T u m dopmax. Pe3ynpTaTs
onpejieNieHus napaMeTpoB (yHKImMiA npuHasiexsoctd - (U), rae T — uncioBoe
3Ha4YCHUE TepMa; a — KoddumueHt, b - paccrosHEEe MEXKIy TOUYKaMHU MEPEexo]a,

T.e. Toukamu, B KoTophix Qynxims s °(U)=exp(-a(T —U)?) mpu a=4Ln S’/\i
npuHuMaeT 3Hauenue 0,5, npuBeneHs! B TaoI. 4.
Ta6auna 4

3HaveHust QyHKUUIA NPUHAJICKHOCTH TEPMOB JIMHIBUCTHYECKOM NepeMeHHO
B="coBnapgeHune C NOT eH LMBKka&is 6ligHuBassH € C T B O
eIMHUYHBIX MOKa3aTejel

Ne [MapameTpsl QyHKIMIA TPUHAICKHOCTH
- Tepm-muHOXkecTBO B” B

n/m T bA a 15 (L)
1 “cnaboe” 1 ~0,46 ~-13,1 ,UE (U ) _ g 310V )2
2 “ymepenHoe” 3 ~1,38 ~-1,46 /UTB U)= g 1460V )?
3 “cylecTBeHHOE” 5 ~2,80 ~-0,35 /UE U)= g 0350V )2
4 “3sHaynTeaLHOE” 7 ~3,22 ~-0,27 IUTB (U ) _ g 0270y )2
5 “abconoTHoe” 9 ~4,14 ~-0,16 ,UTB (U ) _ @ 0160-U )2

3HadYeHUS OICHOK BBIIICCTOAIIINX MoKa3areJien OIpCACIAIOTCA 10 3HAYCHUAM JI0-
KaJbHBIX WA TJI00aJbHBIX IMPHUOPUTCTOB C HCIIOJIb30BAHUCM YPOBHCBLIX MHOKCCTB,
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Ga3upyIONIMXCA Ha MOHOTOHHOM XapakTepe msmeHenus g (U), Korna Kaxaslid yda-

CTOK MOHOTOHHOCTH MO>KET OBITh OMHMCAaH KOHEYHBIM YHCIIOM TOYEK.

[lokazaHo, 4TO MpW aHAINW3€ M MHTEPHPETALMU PE3YyIbTATOB OLICHKM KayecTBa
oHtrosnornu ' IC B yCIOBHAX HEYETKOCTH BO3MOXHBI JBa NPUHIUIHAIBHBIX CIIydast
HAJIO)KEHHUSI PACCUUTAHHOM KpUBOW (YHKIIMM MPUHAIICKHOCTH OICHKH Ha IIKAITy
TepMoB: 1) ouenuBaemast oHrosioruss ['IC no ananu3upyeMomy MOKa3aTeINo JIydlle
cnabo coBmajarouied ¢ UAeaIbHOM, HO XYK€ YMEPEHHO COBMAJAIOIICi; 2) OolleHuBae-
Masi oHToJorust [ IC uMmeeT KOIMYEeCTBEHHBIE XapaKTEPUCTUKHU PSIIOM CTOAIIUX Tep-
MOB, OIpEJEsieMbIEe NIEPECEUEHUEM PACCUMTAHHON KPUBOM (DYHKIMM IPUHAIJIEKHO-
cTH ¢ HUMH, Haripumep, B = { “ymepenno ’[0,7; “cywecmeenno ”[0,6}.

CrnenoBaTenbHO, JaHHAS METOJMKA MO3BOJISIET: 1) MPUHATH PEIICHUE O KaueCTBE
npoekta oHtojoruu ['MC B ycloBUsAX HEUETKOCTH MCXOMHOU mHpopmaimu; 2) obec-
MEYUTh KAYECTBEHHYIO MHTEPIPETAINIO PE3YJIbTATOB KOJIMYECTBEHHON OIIEHKH Kaue-
ctBa oHTosiornu [ IC B pamkax NpuHATON TEPMUHOJIOTUYECKOW HOTALIMA TEPMOB JIMH-
I'BUCTHYECKON MepeMeHHON B= “cognadenue ¢ nomenyuanbHulM Kaiecmeom’’; 3) Ko-
JIMYECTBEHHO aHAJIM3UPOBATh U YUYUTHIBATH CTEIIEHb HEUYETKOCTH IOJy4aEMBIX OLIEHOK
kauectBa oHTosioruu ['C; 4) onepupoBaTh Npu padoTe C dKCHEpTaMH JIMHIBUCTHYE-
CKMMH NIEPEMEHHBIMHU.

IlecTras rimaBa — “ MeToauKka MJIaHUPOBAHUS TMpolecca pa3padOTKU OHTOJIO-
ruit unremekryanusupoBannoil 'NC u onenka 3peKTUBHOCTH pe3yIbTaTOB UCCIIe-
JIOBaHUsI” — BKIIIOYAET, BO-TIEPBBIX, 00OCHOBAHME BbIOOpA METOAA IIITAHUPOBAHUS IPO-
necca papadorku onrosorun ['MC, Mmoaenu u anropuT™bl BeIpaOOTKH TEKYILEH CTpa-
Ternn npoekTupoBanus oHrosiornn I'MC, MeToauKy IUlaHMpOBaHUS Mpolecca paspa-
0otku oHtonoruu st 'C. Bo-BTOpBIX, B 3TOH IJIaBe MPUBOIATCS PE3yJIbTaThl peau-
3alAM TIOJIOKEHHM, BBIBOJIOB M PEKOMEHIALMN IUCCEPTALMOHHOTO HCCIENOBAaHUS B
nporpamMMHo-anmnapatHoM komiuiekce (ITAK) “Onroman”, a Takke 3KCHEpUMEHTaNb-
Hasl olleHKa 3(P(PEKTUBHOCTH NOTYUYEHHBIX PE3YIbTaTOB JUCCEPTALIMOHHON paOOTHI.

O0ocHOBaHbI OCHOBHBIE TPEOOBAaHUS K CTPATErMHU MPOEKTUPOBAHMS OHTOJIOTUU
['NC: 1) nuHEHHOCTH Tpoliecca MPOSKTUPOBAHMUS, 2) OOBEKTUBH3AIINS TPOIIECCa TPO-
CKTHPOBaHUsI, 3) pa3jieieHue padoThl MPOCKTUPOBIINKOB HAa TMOUCK pPAIMOHATBHBIX
BAPUAHTOB OHTOJIOTUY Y HA OCYILECTBICHUE KOHTPOJISI U OLICHKA CaMOM CXEMBI CTpa-
TErH MPOEKTUPOBaHMs, 4) pacCCMOTPEHHUE JIBYX CTOPOH MpoLEcca MPOSKTUPOBAHUS:
oToOpaskeHUs Pe3yIbTaTOB MPOSKTUPOBAHUS KakK JUIsl 3aKa3uuKa, TaK U JUIsl pa3padboT-
yuKoB. Mcxonst U3 Ha3BaHHBIX TpeOOBaHUI BIOpaH METO] KOMIUIEKCHOIO CUCTEMHOTO
MIPOEKTUPOBaHMUs. Peanu3anns NpUHIMIIOB KOMIUIEKCHOTO CUCTEMHOTO ITPOEKTUPOBa-
HUS MOXXET OBbITh OCYIIECTBJIIEHA Ha 0a3e HCIOJIB30BaHMSI METOJOB aHAIUTHUYECKOTO
miaHupoBanus . OnpeneneHo OCHOBHOE COAEPKaHUE KaXKaoro u3 9 MeronoB, ux mna-
pameTpsl ¥ (popMa aHATUTUYECKOTO Pe3yiIbTara.

YcraHoBneHa 11€1eco00pa3HOCTh UCHOIb30BAaHUS MPOCTBIX M CIOMKHBIX CTPATEruit
nipoektrpoBanusi oHTojoruu ['MC. [lepBbie HaleneHbl HA JOCTUKEHUE 33JJaHHOTO 3HA-
YEeHUs YaCTHOIO Nokasaressi kadyectBa oHTojoruu ['IC B X0[1e MHOTO3TaIHoOro €e yiryd-
nieHusi. Bropeie ucnonb3yroT pe3ysbTaTbl padoThl SKCIIEPTOB, OCYILIECTRIISIONIUX OLIEHKY
KadecTBa Tekyiel peammzaiuu onTosoruu ['MIC B ienmom. OG0CHOBAHO, YTO MPH MPOECK-
tupoBanuu oHTosoruu ['MIC noymkHBI OBITH MCMOJB30BaHbl JIBA BHUJIA AaHAIMTHYECKOTO

IUTAHUPOBaHUs: 1) MpsiMoe — OT CYILECTBYIOIIETO KaueCTBA OHTOJIOTUH K JKEIaeMoMy, 2)
oOpatHOe — obecreueHre KpaTJyaiiiero myTH JOCTKEHHS AKeJIaeMOoro KauecTBa OHTOJIO-
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ruu ['MC. OcyiiecTBieHa MOCTaHOBKA 3a7jauyd ONTUMU3AIMK TUIAHUPOBAHUS Ipolecca
KOMIUIEKCHOTO CUCTEMHOTO IpoekTrpoBanus ontonoruu ['C.
ITycts paccMaTpuBaeTcs MHOXKECTBO {Sj} cTpaTeruii, u3 KOTOPHIX JOJIKHA OBITh

BHIOpaHA ONTHManbHas cTpaTerus S' B COOTBETCTBMM C  TOKa3aTeleM
R, = f(bs;,ds,,rs;), rme: bs, - rnobGanbHbI NPHOPUTET BIMSAHUS peanusaluu Sj Ha

nokasarenu B BepmmHax cetu G; ds; - olleHKa BO3MOXKHOCTEH pa3paboTYMKOB pea-

nu3oBath crpaterio Sj (mkama 0+9); rg, - OLEHKAa TPYJ03aTpPaT HA PEAM3aIHIO
crparerun S Lenesas dpynkius P’ = maX(PSj). Orpanuuenus GopMyIHpyrOTCS B

3aBUCUMOCTH OT KOHKPETHBIX yCIIOBUM pa3pabOTKu. BEIJENeHbl TpU OCHOBHBIX TH-
MOBBIX CUTyalluu: 1) OrpaHUYEHUsI pECypCoB, 2) OrpaHUYCHUS] BO3MOKHOCTEHN pa3pa-
OOTYHMKOB, 3) OTrpaHUYCHHUS PECYPCOB U BO3MOKHOCTEH pa3pabOTUNKOB

Cxema 00beAMHEHUS TIPSIMOTO M 0OOPaTHOTO MPOIECCOB TUTAHUPOBAHUS COBEPILICH-
crBoBanus onTojioruu [ VIC B X0/1€ ee mpoeKTupoBaHus npecTaBicHa Ha puc. 10.

7 | 3akimrouenue o ka- Brranienenne
npamou Anann3 BO3MOXK-
npoyecc | 9€CTBC OHTOJIOTMH rpa(ba HeaocTar- o
HBIX CTpaTeTUi Ha
T'C, BeIsiBICHHE KOB, YTOYHEHHE rpace HenocTaT
| cBoiicTs ¢ Hu3kUM [ momHTHK pazpa- [P p A
KOB
KaueCcTBOM OOTYHKOB
I=====- t _____

1
' OxoHYaTEJIbHOE E
! pelieHne o cTpareruu CPABHEHUE
COBEPIICHCTBOBAHMUS |
ontoaorun FTUC :

obpam-
Hbll . o o
npoyecc Vr1ouHenwue aeii- Ananus neicTBui WneanbHas OHTO-
CTBUii pa3paboT- | | YOACTHNKOB pas- | 1JIOTHA: peansaius
YHUKOB IPHU BbI- paboOTKH IpH pea- BBIOpaHHOH cTpa-
OpaHHOii cTpare- JM3alUK BBIOpaH- TETUH KaK IyTh
ruu HOH CTpaTeruu JOCTIKEHHS

Puc. 10. Cxema 00be1UHEHUSA MPAMOT0 M 0OPATHOI0 MPOLIECCOB
IUVIAHUPOBAHMS COBeplIeHCTBOBaHUs oHTOIorUu ['UC

B pamkax manHOW Monenu BBIOOp CTpaTerwili COBEPIICHCTBOBAHUS OHTOJIOTHIA
I'NC nomxeH mpou3BOAMTHCS TONBKO i nokasareneit {y(C )}, He ynoBieTBopsio-
X TpedyeMomy kadecTtBy. [1oaToMy BBOAMTCS alropuT™m BblujieHeHUs U3 cetu G
npeBoBuaAHOTO Moarpada G, BKITIOYAIONIETO MHOXKECTBO IMOKA3aTeNIe, HE yIOBJIe-
TBOPAIOIIUX TPEOOBAHUSAM KaueCcTBa TEKYIEW CTaauu MPOEKTHBIX PadOT, U MHOXKE-
CTBO CBSI3€H MEXIY HUMHU C XapaKTEPU3YIOMIMMHU UX 3HAUYCHHUSIMU JIOKAIbHBIX MpPU-

opuTeTOB. BTOpOi1 anroputM — ajiropuTM romeoMop(HOro npeoOpa3oBaHHs MOA-
rpadga G~ ¢ UebIo YIpoIleHUs. 3aTeM PaCCUMUTHIBAIOTCS 3HAUEHUS JIOKAJIbHBIX TIPU-
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OpUTETOB AYTI' M OCYIICCTBILACTCA HMX HOPMaJIM3alu:d. HOqueHHLIﬁ B3BCIICHHBIN

rpadp G~ mozBomster pazpadorunkam oHtonoruu ['MIC BeIOpaTh onTUMaIbHYIO CTpa-
TETWIO €€ COBEPIIICHCTBOBAHMS Ha CJICAYIONINX dTanax MpoeKTHpoBaHus. BriOpanHas
CTpaTerus MO3BOJSET YCTAHOBUTH BapUaHTHI IEHCTBUN Pa3paOOTYUKOB MO YIydllle-
HUIO KaXJIOTO U3 YaCTHBIX IMOKAa3aTeJed MyTeM JeTalHM3aliH MPOIeayp MPsSIMOTO U
00paTHOTO TUTAHWPOBAHHSL.

PaccMoTpenHble METOMIbI, MOJICNIA U aJTOPUTMBI TUNIAHUPOBAHUS IpoLiecca pas-
pabotku mpoekrta oHToJornu ['MIC mo3BONMMIM CO37aTh METOJIWKY TUIAHUPOBAHUS
nporecca pa3zpadbotku mnpoekta oHtojorun ['MC ¢ mpuMeHeHHeM TpOrpaMMHBIX
cpenctB. Cxema mpoiiecca peaau3aliy 3TOi METOIMKH MpuBeieHa Ha puc. 11.

Hcnonb30BaHne pa3nyHBIX YacTell mepapxudeckoil cetu G Ha COOTBETCTBYIO-
HIMX CTAAMUSX U dTarmax npoektupoBanus oHTojoruu ' MC no3BomsioT BeipadaThIBaTh
0000111eHHbIE OIIeHKU TeKyilero kayectsa oHtosnoruu ['MIC u BeIOMpaTh ONTHMAaNb-
HYIO CTPATEeTHIO €€ COBEPIIICHCTBOBAHU.

[IpennoxxeHHass METOAMKA MO3BOJISIET HE TOJIBKO MOJYYUTh 3aKIIOUEHUE O J0C-
TUTHYTOM YPOBHE KauecTBa paszpabateiBacmoil ontosoruu ['MC, HO U uHTEepnpeTH-
pOBaTh €Tr0 Kak 0ObEKTUBHYIO OCHOBY JUISI TNIAHUPOBAHUS €€ COBEPIIIEHCTBOBAHUS Ha
MOCJIETYIONINX CTausaxX (3Tamax) pa3paboTku 3a cueT BhIOOpa Haubosee dPpPexTrB-
HOM CTpaTeTuy MPOCKTUPOBAHUSI.

( Ha'ia.no )

1

| Briunienenue nepeBa HEJOCTATKOB
2 *v
DopMHUpPOBaHUE UEPAPXUHU MIPSIMOTO IPOLECCa IUTAHUPOBAHUS
3 y

[ponenypa aHanmu3a uepapxuu mpoiecca
IPSAMOTO IIaHUpOBaHus (onpenenenus S)

BrmonHseTcs meppas HET

UTCpaius NIaHUPOBAHUA ?

Ja

Ectp cxogumocTh 11a-
HupoBanus k S'?

5 v¢

dopmupoBaHHe UEPAPXUN
00paTHOTO TpoIeCcCca TUIAHUPOBAHMS

HET

6 v ’

8 S'-—onTumanbHas
[ponenypa ananm3a uepapxuu mporecca / cTpaTerus /
00paTHOTO MJIAHUPOBAHHUS (BBISIBIICHUS JO-
MOJTHUTEJIbHBIX JEHCTBUIN) A

| C Konen )

Puc. 11. Biiok-cxeMa 0000111eHHOH MeTOAMKY MJIAHNPOBAHUS Mpolecca
pa3padorku onrTosgoruu I'MC



37

[IpoBepka HOBH3HBI U JOCTOBEPHOCTH PE3YJIBTATOB JHCCEPTALMOHHOTO HCCIIE-
noBanus nposeneHa B paMkax OKP “Coznanue mporpaMMHO-annapaTHOrO KOMIUIEK-
ca aBTOMAaTH3allMU Tpolecca ynpaBieHUs (yHKIIMOHAIHLHOW CHUCTEMOW OCBEIICHUS
00CTaHOBKH B cocTaBe HHTerpupoBaHHoi ACY mpocTpaHCTBEHHBIMU IIPOLIECCAMU Ha
mope” (mmdp “Aneput”), BeimoaneHHo B CIITMMPAH B 2003-2007 rogax. Ompe-
NIEJIEH TEPEYCHb 3a/1a4 YNPABJICHUS NPOCTPAHCTBEHHBIMU MpOLIECCAMU HA MOPE, U3
KOTOPBIX Hanboliee 3KCTpeManbHOU siBisieTcsa 10-as rpynna 3aiad — ONMOBELIEHUE B
HOPMATHBHBIE CPOKH M Tepeada HeoOX0uMON HHPOPMAIIMKA JUCTIETYCPY TPHU BO3-
HUKHOBECHUU HemTaTtHou cutyanuu JIIIT.

Jlist pemenns atux 3anad cpencrBamu MU B [TAK “OnToMan” ObLIM BKITFOUECHBI
CJIeIyIOlMe MOJACUCTEMbl: reorMH(popMalMoHHas (kKaprorpaduyeckas), OHTOJIOTHM,
AKCIIEpPTHAsA, MpeoOpa3oBaHUS SJICKTPOHHBIX TOKYMEHTOB, KOMIUJIEKCA PACUYETHBIX
Mozenen. s pyHKIMoHpOBaHUs Ha3BAHHBIX MOJACUCTEM pa3paboTaH CleHHATN3U-
POBAHHBIN KOMIUJIEKC MPOTPAMMHBIX CPEJICTB, BKIIIOUAIOIINKA 00IIECUCTEMHOE U TPHU-
KJIaJTHO€ MMPOTPaMMHOE 00eCIIeYEHHE.

B koHIe 171aBbl MPUBEACHBI PE3YJIbTAThl KCIEPUMEHTATBHOU OLEHKU Pdek-
TUBHOCTH TIOJyYEHHBIX B AUCCEPTAIIMOHHON padOTe METOJ0B, MOJIENEH, METOIHK, 1O-
JIO’KEHMM, BBIBOAOB U pekoMmeHaanmi rmpu nocrpoennn ACIIII qns cucremst ynpas-
nenus aswxkenueM cynoB (CYJIC) ®I'VII “Pocmopmiopt”. Ilpoektuposanue I'MC ¢
anementamu MU most @I'YII “Pocmopniopt” npousseneno B pamkax OKP “Anespur”.
Onenka nporotumna pazpadarsiBaemort [ IC npoBoauiack Mo uToram Ka)jaoro sTara
npoekTupoBaHus. B Tabm. 4  mpencTaBieHbl WTOTOBBIE PE3YNbTATHl 3KCHEPTHOMN
OIICHKU aJIbTEPHATUBHBIX BapuaHTOB uHTeUIekTyanu3auu [MIC, koTtopsie mokasbli-
BAaIOT, YTO PE3YJIbTAThI TAHHOTO JAMCCEPTAIIMOHHOTO MCCIIEIOBaHUS (BapuaHT 3) Hau-
0osee nonHo obecneunBaroT opueHtauuto ['MC Ha pemenue 3anay L1

B nomonneHuu Kk sKcnepTHOU oreHKe d(PPEeKTUBHOCTH pa3paboTaHHON B JuC-
ceprauuu meronosnorun nHresuiekryanusauuu ['MC nss ACHIII npoBenena oneHka
ee 3(pPeKTUBHOCTU C UCIOJIB30BAHUEM MATEMATHUECKOro ammapara Teopud Oumar-
puuHbIX urp. [Ipu aTOM mporiecc pazpaboTku nojacucteM unremwiekryanusauu [ 1C,
B YAaCTHOCTH, €€ OHTOJIOTMH, PACCMATPUBAETCS KaK HEAHTAarOHUCTUYECKas Urpa. yya-
CTHUKU UTPHI: 1) MHXKEHEP-CUCTEMOTEXHUK, CTPATETHs KOTOPOTO 3aKIJII0YaeTcs B TO-
BbllleHNU kadecTBa oHTosoruu ['MIC (Tpyao3aTparbl BTOPOCTENEHHBI); 2) 3KCHEPT,
CTpaTeruss KOTOPOrO 3aKIIOYAETCS B CHW)KEHUM TpPyJ03aTpar Ha PEnpe3eHTaLUIO
3HaHMM (KadyecTBO oHTOJ0THH [ IC BTOpPOCTENEHHO).

LleHou urpsl v;; sIBISCTCS 3HAYCHUE KOMIUICKCHOTO MIOKa3aTesst

Vlj = ZD-1(9 - Sl)bi - ZD-Zvvji ! (23)

T1IC: 1, @2 - BECOBBbIC KOA(PPHUIIMEHTHI, BADbUPOBABIIHMECS B X0/I€ IKCIIEPUMEHTA OT
0,2 1o 0,8; S; - omeHka JocTUrHyTOro Kadecrsa ontojoruu I'UC mo i-my mokasarelo
Ha MPEBLAYIIEM dTale TeXHOIoruyeckoro mpouecca; Wi- OLCHKa TpYy03aTpar, He-
O0XOIMMBIX JUISl PA3BUTHS KAYCCTBA, UCIONB3Ysl |-blii METOJ HPEACTABICHHs HUHPOP-
Maruu (TaHHBIX ¥ 3HaHUK); D' - 3HaYeHHE TTT00ATBHOTO MPHOPHUTETA I-TO CBOKWCTBA Ha
mikaine [0,9], onpenensiemoe kak b'; = 9b;.
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Tao6auua 4

Pe3yabTaThl OlICHKM KOHKYPHPYIOIIUX BapuaHToB pa3padorku I'MC nas

CYAC ®I'YII “Pocmopnopr”

MeTto/1b1, TOJIOKEHHBIE B .
Ne PesynbTat 3KCcriepTHOI OLIEHKH ajbTepHa- | BrIBoA B OTHOIIEHUH 6a30BOTO
OCHOBY Pa3paOOTKH alb-
n/n TUBHOTO MTPOEKTa MeToza pa3paboTKu
TE€PHATUBHOT'O MIPOEKTA
Pemenne He obecneunBaeT HOBOro KauecT- | He mo3BosnsieT peann3oBhIBaTh
Brenpenuve ckenetHoW | Ba MHTEIUIeKTyanu3anwu ynpasienus; or- | TUC B ACHIIII va ypoBHE co-
IKCIIEPTHOM CUCTEMBI B | paHUYEHBl BO3MOXKHOCTH COBEPILEHCTBO- | BPEMEHHBIX TPeOOBaHUM K HMH-
1 coctaB Tunooit [ IC | Barnuro ['MIC, moAKIIIOUEHUIO HOBBIX 33/1a4, | TEJUICKTyalIbHONH  MOJIEPKKE
oOecrieyeHus] HaBUTalU- | OTAENbHBIX 0a3 3HaHui. OTcyTcTBYeT BO3- | JITIP B peanpHOM Maciitabe
OHHOM 0€30IIaCHOCTH | MOXXHOCTh HM3MEHEHHsT uHTepdeiica MOA- | BpeMEeHH Il IUHAMUYECKUX
cuctembl UHTELIeKTyanu3auuu I'UC MPOCTPAHCTBEHHBIX MIPOLIECCOB
Henocratounoe yno6ctBo, HeruOkocts | Ilo3Bonsier  peanu3oBBIBATH
Hcnons3oBaHue TUIIO- o
nmone3oBaTenbekoro  uHTepdeiica.  Her | coBpemennsie [TIC B ACIIII,
BOT'O pelIeHHs Mo UH-
BO3MOXXHOCTH H3MEHSTh, COBEPILICHCTBO- | OHAKO PEILCHHUS SBISIOTCA HE
2 | Temnekryanmmu3aruu [ MIC
. | BaTh cucremMy, MOAKIIOYATh HOBYIO (PYHK- [ MOAM(UIUPYEMBIMH H CTPOTO
Ha OCHOBE TEXHOJIOTHI N
ESRI UOHAIILHOCTh, 0a3bl 3HaHW, 0a30BBIC | MpeAONpeeTICHHBIMA  pa3pa-
OHTOJIOTMH COOCTBEHHOH pa3paboTKH. OOTYMKOM IIPOrPaMMHOTO KOJIa.
. | Ilo3Bomsier momy4uTh HOBOE
Pemenne oOecnieunBaeT MaKCHMaJIbHBIN
kauecteo ITMC B ACHIIII,
ITpumenenue pa3pabo- | ypoBeHb ajanTaluy K TPEOOBAHHUSIM I10JIb-
OILICHUTH YpOBEHb Pa3pabOTKU;
TaHHbBIX METOJIOB, TEX- | 30BaTeNsl; AOCTATOYHBIE BO3MOKHOCTH IO
iy .. | obocHOBaTh W cHIaHMPOBAThH
HOJIOTUN ¥ METOJIMK UH- | COBEpIICHCTBOBAHUIO HHTEJUIEKTYaIbHOMN <
pelieHus 1O  JajJbHEHIIEMY
3 TEJUICKTyaJIn3alix noncuctemsl 'MC, HapammBaHHIO COBO-
. | pa3BUTHIO MOACHCTEMBI HUHTEN-
I'NC, opuenTupoBan- | kymHOoCcTH (HOpManM30BaHHBIX 3HAHWH.
JIEKTyaJu3alliil B BHJIE TOCHe-
Hbix Ha JIIIIT O6ecneynBaeT HOBOE KaueCTBO MHTEIUICK- TOBATENBHOCTEH TDOCTBIX M
(TTAK “OHTOMAII”) | Tyajau3amnuu mpoIiecCcoB AMCIIETUCPU3AIIIH pu
CIIOXKHBIX ~CTpaTeruii coBep-
(ynpasieHUs) IOJBIKHBIMEA 00BHEKTaMHU
IIEHCTBOBaHUS

JIist Kak[1o# U3 CcTafuil MPOEKTUPOBAHMS pa3pabO0TaHbl UTPOBBIC (TIATEHKHBIC)

MaTpulpl. PaccMatpuBaemasi urpa — urpa ¢ mojaHo uHpopmaimeil, Koropas UMeeT
ce/UIoByI0 TOuKy. HaliieHHas B CeJIOBOM TOYKE LIEHA UTPhI ONPENEIAET ONTUMAIb-
HBII HA0OP CTpaTEruii UTPOKOB.

JIist IaTexHOM MaTpullbl, MPUBEIEHHON B paboTe B KauecTBE MpUMeEpa, IieHa

UIpsl v, =5,75 — IpU UCHOJIB30BAaHUU PA3pa0OOTaHHBIX B JUCCEPTALUU METOMAOB, a
0e3 ux ucnonb3oBanus — v, =5,17. Torna a¢pdexr ot ucnonp3oBaHus pa3padoTaH-
HOU COBOKYITHOCTH METOJ0B paBeH A, =5,75—-5,17=0,58. AHanoruunsie 3Ha4eHU
A, TIOIy4eHbI AJIl OCTAIbHBIX IJIATEXKHBIX MAaTPULl, PACCMOTPEHHBIX B KAUECTBE pa3-

JUYHBIX BAPUAHTOB y4yeTa BaXKHOCTU OleHOK U3 (23). [IpoBenen aHanus 3HaYMMOCTH
IIOJIy4EHHBIX 3Ha4YeHUN A, ¢ ucnoiab3oBanueM t-pacrnpenenenus Creronenra. Pacue-
ThI TOATBEPAWIN CTATUCTUYECKYIO 3HAUMMOCTD MOJIYYEHHBIX PE3YyJIbTATOB.

B 3akiiouennu mpeactaBieHbl (GOPMYJIUPOBKHU TISITH PE3YJIbTATOB HCCIEIOBA-
HUS1, OTIPE/IeNICHbI IEPCIEKTUBHBIC HAIIPaBICHUS albHEUIIINX HCCIe0BaHni B obac-
Tn nHTeekTyamsanuu 1 MC.
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OcHOBHBIE BBIBOJbI U PCKOMEHIaIUU

1. COoBOKYIHOCTh MOJYYEHHBIX B HACTOSIIIEM AMCCEPTALMOHHOM HCCIIEIOBAHUU
HAy4YHBIX PE3YJIbTATOB COCTABIISIET TEOPETUUECKYIO 0a3y nHTemiekTyannsanuu ['UC,
OPUEHTUPOBAHHBIX HA IUCIETYEPHUIALNIO TPOCTPAHCTBEHHBIX IIPOLIECCOB.

2. Pa3zpaborannas TeopeTHueckass 0Oaza o0OecleUyMBAeT peEIICHHE Hay4dHO-
TEXHUYECKOH mpobseMbl uHTewiekTyanu3anuu ['MC B nensx ux opueHTanuu Ha pe-
HIEHUE 3a/1a4 JTUCIIETYEPU3ALMN TPOCTPAHCTBEHHBIX MPOLECCOB.

3. Poct xauecTBa ympaBieHHUs MPOCTPAHCTBEHHBIMU MPOIIECCAMU U X 0€30I1acHO-
cTy Ha ocHoBe aBToMatu3aiuu B ['MMC pyTuHHBIX QYHKIMI qucrieTyepa Mo aHalIu3y
U OIICHKE MPOCTPAHCTBEHHBIX MPOILIECCOB MOXKET OBITh FapaHTUPOBAH, €CIU B MPO-
necce pazpadotku ['MC B coctae ACIIII OyayT ucronb30BaHbI:

o MeTOJ pa3paboTku oHTodorui ana uHTeswiekryanmu3auun ['MMIC B ACJIIII,
peaIn3yIoluil MEeXaHU3Mbl TapMOHM3ALMM, UHTETPALUN U CIUAHUA HH(OpMaluH,
uupkynupytomed B ACIIII, a Takxxe kareropHo-(pyHKTYpHBIE MOJIETU MPEAMETHOM
00J1aCTH IHUCTIETYEPU3ALIUN TPOCTPAHCTBEHHBIX MPOLECCOB;

o uH(OpPMAIIMOHHAsT TEXHOJOTUs CIEHApHOW pEenpe3eHTaluu IMPOCTPAHCT-
BEHHBIX IpOLIECCOB B MHTeIUIeKTyanu3upoBanHbix I'MC, obecnieunBaromas aucner-
4yepy BO3MOXXHOCTb HAIJISTHOTO CPaBHEHUS STAJIOHHBIX U (PAKTUUECKUX COCTOSIHUN
JTUCIIETYEPU3UPYEMBIX ITPOCTPAHCTBEHHBIX IIPOLIECCOB;

o METOJI OLIEHKM O€30MACHOCTU AHUCIETYEPUIUPYEMBIX MPOCTPAHCTBEHHBIX
npoueccoB B uHTeIUIekTyanuszupoBanHoi [MIC, oOecneunBaromuil MiaHUpOBaHHUE
0€e30MacHbIX MPOCTPAHCTBEHHBIX MPOLECCOB U aKTUBHU3AIMI0 BHUMAHUS JAMCIIETYEpa
Ha TEX JUCIIETYEPUZHPYEMBIX IPOLECCAX, B BXOJE PA3BUTHUS KOTOPBIX BO3ZHUKIIA WU
IIPOTHO3UPYETCs HELITaTHAs IPOCTPAHCTBEHHAS CUTYALINS;.

o KOMITJIEKC KBATMMETPUUECKMX METOAMK (hOPMHUPOBAHUS CHCTEMbI MOKa3a-
Telleld KadecTBa JJIsA OIEHKH OHTOJIOTMH MHTeluiekTyanusupoBanHoit ['MC, oGecrie-
YUBAIOIINN KOJMYECTBEHHYIO OIIEHKY KAaue€CTBA M HEIOCTATKOB PACCMATPUBAEMOTO
npoekta ontonoruu ['NC;

o METO/IMKA TUIAHWPOBAHUS MPOIecca pa3padOTKU OHTOJIOTMM MHTEIUICKTYya-
nuzupoBanHoit ['MIC, oGecrieunBaromas JIMHEHHOCT W HUCKITIOYEHUH CIIyYacB IHMK-
JUYHOCTU Tpolecca npoektupoBanusi oHrojorun ['MC Ha ocHOBE 0OOCHOBAHHOIO
BBIOOpA CTpATEeTuu pa3pabOTKH OHTOJIOTHH U €€ KOPPEKTYPHI 110 dTariaM BhITIOJTHEHUS
MPOEKTHBIX padOT.

4. TIporHOCTUYECKUM MOTEHIIMAN TOJTYYEHHBIX HAyYHBIX PE3yJIbTaTOB OOYCIIOB-
JIEH CJIEAYIOUIMMU TPUHIUITAAIIBHBIMUA BO3MOKHOCTSIMU:

1) BO3BMOXKHOCTBIO 00€CTICUCHUS TUIAHUPOBaHUsI O€30MAaCHBIX MPOCTPAHCTBEHHBIX
MIPOIIECCOB M aKTUBU3AIIMU BHUMAHUS AUCIETYEepa Ha (DAKTUIECKUX MPOCTPAHCTBEH-
HBIX Mpolieccax ¢ yIrpo30il BO3HUKHOBEHHUSI OMACHBIX (HEIITATHBIX) CUTYalUi;

2) BO3MOXHOCTBIO OOECIEUCHHS JIMHEMHOCTH U UCKIIOYEHUHU CIIy4aeB LMKINY-
HOCTH Tpoliecca npoektruposanusi onrosoruu ['1MC;

3) BO3MOXKHOCTh OOBEKTHUBHOMN OIICHKHU KaueCTBa U HEAOCTATKOB MPUHATHIX MPO-
EKTHBIX penreHuit mo paspadorke ontosioruu ['MIC, BeIpaOOTKH CTpaTteruii ux KOp-
PEKTYPBI U COBEPILICHCTBOBAHUS.

5. Ilony4deHHble B pe3ynbTaTe MCCICIOBAHMS HAyYHbIE PE3YyJbTaThl, BHIBOJBI U
PEKOMEHJAIMU HOCAT 00OOIIEHHBIA XapaKTep, YTO MO3BOISET MX MCIOJIb30BATh:
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o s pa3pabotku qokymeHnToB, yrounstoumx ECK/] (ECII/) u pernamen-
TUpyromux npouecc npoekrupoBanus I'MC ¢ anemMeHTaMu HCKYCCTBEHHOTO MHTEII-
JIEKTa Ha BCEX CTaJUSAX BBIIIOJIHEHUS IPOEKTHBIX paldoT;

° s opranuzanuu nepenektuBHbIX HUOKP ¢ nenwsto amantauuu I'MC x
IpeAMETHBIM 00JIACTSIM W IIEJISIM TE€X CHUCTEM YIIPABJICHHUS, B COCTaB KOTOPHIX OHA
BXOJIUT;

° I pa3pabOTKU aBTOMATU3UPOBAHHBIX TPEHAKEPHO-00YUAIOIMINX CHUCTEM
Mpo(eCCHOHATEHON TIOATOTOBKH JAMCIETYEPCKOTO COCTaBa, OCYIIECTBIISIONMIETO
yIpaBJICHUE PA3IMYHBIMUA BUIAMU TPAHCIIOPTHBIX MMOTOKOB.

6. C yueToM yKa3aHHOTO BHIIIC BHIHCCCHHBIC HA 3aIUTY HAyYHBIE PE3yJIbTAThI
SIBJISIFOTCSI HOBBIMM, JJOCTOBEPHBIMH, TCOPETUUYECCKH U MPAKTUYECKHU 3HAYUMbIMU. OHU
MOTYT OBITh KBaJIU(UIIMPOBAHBI KaK COBOKYIMHOCTh TEXHMYECKHUX M TEXHOJIOTHYE-
CKHX pEIICHUM, BHEPEHUE KOTOPHIX BHOCUT 3HAUUTEIIbHBIA BKJIAJ B PA3BUTHUE KO-
HOMUKH CTPaHbI M MOBBIIICHUE €€ 000POHOCTIOCOOHOCTH.
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