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AKTyaI'I bHOCTb TéMbl UuccnegosaHumAa

* BocTtpebosaHHocTb CIIMP
* CnoxHocTb pazpabotkum CIIMP
* OTCyTCTBUE YHMBEPCANbHbIX AOCTYMNHbIX MHCTPYMEHTAPUEB

Mpouecc pa3paboTku CINIMP B CPINO HyKaaeTca BO BCECTOPOHHEN
(KomnnekcHoM) noaaepKKe.

Co34aHMe MeToA0B M CPeACTB TaKOW NoAAEPHKKN ABNSAETCA
aKTya/IbHOW nNpobiemoi.



Llenb ucchnepoBaHunA

Llenblo amnccepTayMOHHOIO UCCea0BaHMA ABNAETCA CO34aHME
Moaenun, MeToaoB 1 CpeacTB KOMMNJIEKCHOM NOAAEPHKKU
pa3paboTku nHtennektyanbHbix CMMP

ana cnabodopmanmsoBaHHbIX NpeamMmeTHbIX obnacTen.



3a4a4um nccneposaHuA

AHann3 coBpeMeHHOro coctoaHua B obnactm nogaepku paspabotku CIMMP,
NO3BO/IAOLWMMN BbIABUTb CYyLLECTBYOLWME NPUHLMMNBI, NOAX0Abl U CPeacTBa
pa3paboTkm nHtennektyanbHoix CMIMP, meToabl NPUHATUA PELLEHNN B
cnabodopmann3oBaHHbIX NPeaMETHbIX 061acTAX.

Co3paHue mogenn KOMNAEKCHOW NoaaepKKu pa3paboTKu MHTENNEKTYabHbIX
CMNMP B cnabodopmanmnsoBaHHbIX 06nacTAX.

Pa3paboTka oHTONOrMM obnactn 3HaHUM «lMoaaep’KKa NPUHATUA peLleHni B
cnabodopmann3oBaHHbIX 0H6naCTAXY.

Co3aaHue MHPOPMaLMOHHO-aHAIMTUYECKOTO pecypca No NoaaepKKe NpUHATUSA
pelleHni B cnabodopmanin3oBaHHbIX 061acTAX HA OCHOBE pa3paboTaHHOM
OHTO/IOTUMN.

Pa3paboTKa peno3nTopmnsa MeToaoB NOAAEPKKM NPUHATUSA PELLEHUN B
cnabodopmann3oBaHHbIX 06/1aCTAX, B TOM YMCE, MPOrpaMMHas peanmsalms
pAAa MeToaoB.

Pa3paboTKa n anpobupoBaHue MeToanKu co3gaHuna nHtennektyanbHbix CMMP Ha
OCHOBe pa3paboTaHHbIX METOAOB U CPeacTB



HayyHasa HOBM3Ha gucceptTaumoHHOU paboTbl

MpennoXeHa opurmHanbHAsA MOAE/Ib KOMMIEKCHOW NOAAEPKKN PAa3pPabOTKN MHTENNEKTYabHbIX
CNNP gna cnabodopmanmsoBaHHbIX NPeAMETHbIX 0bnacTen, KOTopas pacCMaTPUBAET TaKyHO
noaaepKy Kak NpoLecc yaoBAeTBOPEHUA NoTpebHOCTEN pa3paboTUNMKOB M NpeanaraetT MeToapl
YAOBNETBOPEHUA NOTPEOHOCTEN U CPEACTBA UX peannsaumn. 3a CHET UCMOIb30BaAHMUSA
AECKPUNLMOHHOM NIOTUKK AaHHaA moaenib obecneyumBaeT Kak popMasibHOE, TaK U
coaepKaTenbHOe onNnucaHne CBOUX 3/1IeMEHTOB;

BnepBble BbINOAHEHA cucTeEMaTM3aumsa o0bnactu 3HaHUM «lMogaeprKKa NPUHATUA PELLEHUN B
cnabodopmanmsoBaHHbIX 061aCTAX» M NOCTPOEHA €€ OHTO/I0TUS;

Ha ocHOBe OHTONIOrMM NOAAEPKKU NPUHATUA peLleHnit pa3paboTaH MHPOPMALMOHHO-
aHa/INTUYECKUIN NHTEPHET-pecypc, NPeAoCTaBAAIWMIA coaepKaTeNbHbIMA A0CTYN K 3HAHUAM U
AAHHbIM 3TOM 06nacTy 3HaHU. OTAINYNTENbHOM 0COBEHHOCTLIO AAaHHOMO pecypca ABNAETCA ero
MHTErpaumnsa ¢ peno3MTopmem MeToaoB NOAAEPKKM NPUHATUA peLLleHN.

Pa3paboTaH peno3nTopmun MeToA0B NOAAEPHKKN MPUHATUS PELLUEHUN, KOTOPbIA OTAMYaeTcs oT
aHANOMNYHbIX BUBNNOTEK N XPaHUANULL, METOAO0B, CO3AaHHbIX A5 PeLleHuA 3a4a4 B APpYrux
npegMeTHbIX 061acTAX, UCNO/Ib30BaHMEM OA4HOBPEMEHHO CEPBUC-OPUEHTUPOBAHHOTO U
OHTONOrMYEeCKOro NoAxXoA0B. ITO NO3BOIN/IO BbINOJIHUTL CEMAHTUYECKYIO CTPYKTYPU3aLMIO
METOA0B 1 OPraHM30BaTb COAEPMKATENbHbIN AOCTYN KaK K UX ONUCAHUAM, TaK U K UX peannsaumnam
B BUAE CEPBMCOB

Pa3paboTaHa HoBas metoguKa co3aanma UCIIMP, npeanaratow,an UCNO/b30BaTh B KaYeCTBE
KapKaca co34aBaeMon cMcteMbl MHPOPMaALMOHHO-aHANUTUYECKUIN MHTEPHET-pecypcC
Moaenmpyemomn npeameTHom obnactn n obecneumBaTtb €€ GYHKLMOHANbHOCTb 3@ CYET CepPBMNCOB
N3 peno3nTopumA.



OCHOBHbIE NONOXeHUA p360TbI, BbIHOCMMbIE HAa 3dlUAUTY

1. Mopaenb KOMNNEKCHOM NoAAEePHKKM pa3paboTKku nHTennekTyanbHbix CIMP.

2. OHTOonorua obnactm 3HaHUM «lNogaepKKa NPUHATUA PELLEHNN B
cnabodopmannsoBaHHbIX 0bnaCTAXY.

3. WHPopMaUMOHHO-aHA/IMTUYECKNI PEeCcypC NO NOAAEPKKE NPUHATUA PELLEHNN B
cnabodopmanmnsoBaHHbIX 0b6nacTAX.

4. PacwunpAembin peno3nTopuin MeToaoB NoAAEPKKU NPUHATMA peeHuin. Pag,
CEPBUCOB, PEA/TNIYIOLMX UHTENNEKTYaIbHbIe METOAbl NOAAEPKKN MPUHATUA
peweHun B cnabodopmannzoBaHHbix obnactax. Cepsmc ana opraHmnsaumm Aoctyna K
AAHHbIM U3 BHELIHMX UCTOYHWUKOB.

5. MeTtoaunka co3gaHua nHtennektyanbHbix CMIMP Ha ocHoBe pa3paboTaHHbIX METOA0B
n cpeacTs.



Onpepenexnunsa CIMP

TepmuH CMNMP (Decision Support System, DSS) Been Scott-Morton 8 1971 r
[Scott- Morton and other, 1971]

«CIIMP — nHTepaKTMBHbIE KOMMbKOTEPHbIE CUCTEMbI N NOACUCTEMBI,
HanpaBAEeHHble Ha MOMOLLb NNLUAM, MPUHUMAIOLWMUM PELUEHNA, NYTEM
NpeaoCcTaBNEHNA AOCTYNA K KOMMYHUKAUMOHHbIM TEXHONOMMAM, AaHHbIM,
NOKYMEHTaM, 3HaHUAM U/UN MOAENAM C LeNbio onpeaeneHus, peeHus
npobaem n NnpuHATUA peweHnin». [Power, 2007].

«Cnctembl NoAAepPKKU MPUHATUA PeLleHUin ABASIOTCA YeN0BEeKO-MaLLUUHHbIMU
CUCTEMAMM, KOTOpPble NO3BONAIOT INLLAM, MPUHUMAIOLLUM peLleHus,
MCNONb30BaTb AaHHbIE, 3HaHUA, 0OBEKTUBHbIE U CYObEKTMBHbIE MoAenun Ann
aHa/n3a 1 peleHns cnaboCcTPyKTYPUPOBaAHHbIX Npobaemy.

[Tapnues u gp, 1987].



Knaccudukauuma CrnP

Ecaun B CIIMP ncnonb3ytotca moaenn npeacraBneHna 3HaHUMU U MeTobl
MCKYCCTBEHHOIO UHTE/INEKTA, TO TAKNe CUCTEeMbl Ha3bIBAKOTCA
uHTennektyanbHbimu CNNP (UCMAMP).

XapaKtepHbiMmu ocobeHHocTammn UCMTMP asnatoTca Hannyume 6a3bl 3HaHWUIA U
OPUEHTUPOBAHHOCTbL Ha cnabodopmanmnsoBaHHble NpegmeTHbie 06nacTu.

Mpennaraemble MeToapbl M cpeacTBa NnpeaHasHaveHbl ana paspabotkn UCHAMP.



Crpyktypa UCIIMP

CoBpemeHHaa npuknagHaa UCIITMP, Kak npaBnao, COCTOUT N3 HECKOJIbKUX
B3aMMOCBA3aHHbIX NOACUCTEM: AaHANIUTUYECKOMN, MHTENNEKTYa/IbHOM (3KCNEepTHOM),
MHPOPMALMOHHOW, MOAE/TNPYIOLLEN, OLEHUBAKOLWEN. DT NOACUCTEMbI peLlatoT
pa3Hble 334341 U UCNONb3YIOT ANA 3TOrO Pa3Hble MeToAbl.

WHTerpaumoHHan




Mopaenb KomnaeKcHOU noaaep»XKu paspabotkn UCMMNP

Mogenb KOMNIEKCHOM nogaepKku paspaborku UCTMP
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Mopenb KIP

PaccmoTtpum popmanbHyto cuctemy FM =< C, R, A >, rae C — MHOXKeCTBO
aToOMapHbIX KOHUenToB KIMP, R — MHOX»eCTBO aTOMapHbIX POJIEW,
OMWUCbIBAIOLLMX CBOMCTBA KOHLENTOB M OTHOLWIEHUA MeXAy HUMK, A —
MHOEeCTBO aKCMOM, YCTaHAB/IMBAOLWMX CBA3b MeX Ay KOHLEeNTammn n ponamm.

AKCMOMbI coAeprKaT ONMMUCaHUA KOHLENTOB, COCTaB/IEHHbIE M3 aTOMAPHbIX
KOHLLENTOB M OrPaHNYEHNIN POSIEN C NCMONb30BAHNEM CUHTAKCUYECKUX
npasun geckpmuntmsHou nornku SOIN(D)

MHorKectBa C 1 R BKAOYAIOT cieaytoLime OCHOBHble KOHLEeNTbl U poaun

C={ Pa3pabotumnk_WCIMP, NoTtpebHocTb_pa3paboTtumka_ WNCIIP,
MeTtopa,_ KMP, Cpeacteo KIP, MpuHunuun_paspabotkn_ NCHMP,
Mopxon_K_pa3pabotke WUCIIMP,
TexHonorma_ana_paspabotku_WUCIIMP,
MeToauKa_pa3paboTkm_peno3smtopua_metogos_[M1P,
ApxuteKktypa_WCIMP, MeTtoanKka_pa3pabotkmn_ UCIIMP }

R ={ ynosnetrBopseT, peanusyeT npeasaraeT, UCNOaAb3yeT, OCHOBbIBaHaHa}



Mopenb KIP

NHTepnpeTauma dopmanbHOM CUCTEMbI NPEACTaBAAETCA Napomn
<A, >, rpe A— pomeH, MHOXKecTBO 06beKToB, f— GYyHKUMA MHTEepnpeTaunn:
f:C R->(2% (28x2%)

f(C) A, C  C—KakgomMy KOHLENTy COMOCTaBAAETCA MHOXECTBO ero
3K3emnaApos (MHAMBUAOB);

f(R) AxA, R R—kKaxkgon ponu conocrasnaeTca bBHapHoe OTHOLeHue —
MHOEeCTBO Nnap CBA3bIBAEMbIX UM UHAVUBUAOB.

dyHKuma f pacwmnpsaerca gna MHTepnpeTaumMm COCTaBHbIX KOHLUENTOB B
COOTBETCTBUM C MHAYKTUBHbIMKU NpaBmunamm nornkmn SOIN(D).

Torpa nHtepnpetauma popmanbHon cuctemol FM byaeT 3apaBaTtb mogennb
KOMneKCHOM noaaep:KKu pa3pabotkm UCTIMP Kak MHOXKeCTBO KOHKPETHbIX
06beKTOB, NpMHaAeXaWmx onpegeneHHbIM Knaccam, CBA3aHHbIX
onpeaesieHHbIMU OTHOLLIEHNAMM.



Mopenb KIP

f (Pa3pabotunk_MCMMNP) ={ UHXEHEP_3HAHWI, SKCMEPT, NPOrPAMMMCT }

f (MoTpebHoCTb_pa3spaboTumKa) = {
KOHUEMNTYA/IbHASL NMOAAEPYKKA, UHOOPMALMOHHASA_MOAAEPHKKA,
KOMMOHEHTHAA_MOAAEPMKKA, METOOWUYECKAS MOLJEPHKKA }

f (Metoa_KMP) ={
CUCTEMATU3ALMNA MHPOPMALNMN,
OoCA_K_MH®OPMAUWMMU_O _METOOAX_ MNP, OCAO_K_PEANTU3ALUMAM_METOAOB_NMP,
OCO_K_MH®OPMALIMM_O_NOAXOAAX_MPUHLMMNAX_TEXHONOTMUAX

}

f (Cpeacteo_KMNP) ={ OHTONOIMA_03_MNMNP, MAWUP_MNMP, PENO3UTOPUIA_METO/OB,
METOAMKA_ PA3PAGOTKW_MCMMP

}



Mopenb KIP

MeTtoab! KMNP yaosnetBopAoT noTpedbHoCcTH pa3pabotumkos UCIIMP.

f (ypoBnetBopsaer) = {
( CAICTEMATU3ALMA_MHOOPMALMK, KOHLIENTYAZIbHAA_MOAOEPKKA ),
(0CO_K_MH®OPMALIMM_O_METOAAX_MMNP, UHGOPMALIMOHHAA MOAOAEPHKA ),
(OCA_K_PEAM3ALMAM_METOAOB_MNMP, KOMMNOHEHTHAS_MOAAEPMKKA ),
(0CO_K_MHO®OPMALIMM_O_NOAXOAAX_MPUHUMMNAX_TEXHONOTUAX,
METOAO/IOTMYECKAA_MOAJEPMKA )

Cpepctea KINP peannsytot metoab! KI1P.

f (peanusyer) = {
( OHTONOIrMA_03_Nnne, CUICTEMATU3ALUMA_NHOPOPMALWNN ),
( MAUP_MNP, OCA_K_MH®OPMALIMM_O METOLAX ),
( PEMO3UTOPUN_METOAOB, OCA_K_PEA/IM3ALMAM_METOAOB ),
( METOOWKA _ PASPABOTKW_UCMNP,
OCA_K_MH®OPMALIMM_O NOAXOAAX_MPUHLMMAX_TEXHONOTMMAX )



Mpepnaraemblie noaxoabl, NPUHLMUNbI, TEXHO/IOTUM
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Moaxoabl U npuHUUNbl pa3pabotkmu UCIMTMP

f( MpuHMNuun_paspabotkn_ NCMMP ) ={

MAKCUMAJIbHOE_MCMO/Ib3OBAHWE_TOTOBbIX_PELLIEHWU,
MACLUTABMPYEMOCTb, JOCTYMHOCTb, OTKPbITOCTb,
MPOCTOTA_MCMONb30BAHMUSA, HESABUCMMOCTb_OT MO, UH®OPMATUBHOCTb

}

f( Nopxon_K_paspaboTtke NCMMP ) ={
OHTONIOMMYECKMIA_NOAX0n,
PPAKTA/IbHO _CTPATU®ULMPOBAHHBIV_NOAXOA,
CEPBUC-OPUEHTUPOBAHHbIN_NOAXOA,

NOAXOA_BbICTPOrO_MNPOTOTUNUPOBAHWUA, NOAXOA._ TMBEKOM _PA3PAEOTKMU,
KAPKACHbIV_NoaxoA

}
Mopxon_K_pa3pabotke_ WCIIMP

obecneunsaet . [ MpuHunumnn_paspabotkmn_WCIMP ]



TexHonorun gna paspaborku UCMIMP

/Texuonorun ana paspabotkm UCIINP

(Cpep.crao npeacTasneHuns 3uauuﬁ)é

C CpeacTso pa3paboTtku 63 )é
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TexHonoruu pna paspaborkm UCMNMNP

f( TexHonorua_pana_paspabotkm_MCMMP ) ={
TEXHO/TIOTMA_SEMANTIC_WEB, TEXHONTOTNA_PA3PABOTKU_MHWNP

TexHonornAa_pana_pa3pabotku_WCIMP

BK/tovaeT . [ CpeacTtBo _npeactaBneHua 3HaHun  CpeactBo pa3paboTku_ b3
XpaHunnwe mHbopmauymm CepBuc MawmHa_BbiBoga  A3blK_3anpocos
O6onoyka_WUCIMP ]
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TexHonornu ana paspabotku UCMMP

KOHKpETHbIe TEXHONOTUN BKAKOYAKOT KOHKPETHbIE 3/1EMEHTDI:

f( Bkntovaet ) ={
(TEXHOﬂOFl/IFI SEMANTIC_WESB,
( OWL, PROTEGE, ONTOGRAF, OWLVIZ FACT+, PELLET, HERMIT, SPARQL )
)
}
f( Bkntovaet ) ={
( TEXHONOIMA_PA3PABOTKU_MHWP,

( PEOAKTOP_MHWP, OHTO/TIOTUA_HAYYHOTO_3HAHWA,
OHTONOTUA_HAYYHOW_AEATE/IbHOCTMW,
OHTONOIMNA_NHD®OPMALUNOHHbIX_PECYPCOB,
FUSEKI, TPAOUKA_WMHWP, OBO/IOYKA_NHWP )

)
}

Mpwn 3TOM TexHonorma paspabotkm MHUP ncnonb3yet KOMNOHEHTbI U CPeaCcTBa
Semantic Web.

f( ucnonbayer ) ={ ( TEXHONOTUA_PA3PABOTKU_WNHWP,
TEXHOJTOTNA_SEMANTIC_WEB ) }



OHTOoNnorusa MNrP

CpeacTBOM KOHLUENTyasibHOM nogaepku paspabotkm UCHMMP aBasetca
oHTonoruna MNrp.
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OHTOoNnorusa MNrP

{ OnTONOrMA_MNMP } BK/Ito4aeT. KOMMNOHeHTa_OHTO/1I0TNM
ctpoutcAHaOcHoBe . ba3zoBaa_oOHTONOrUA

KomnoHeHTa_oHTONOrMM  [oHATMEe CBOWCTBO MOHATMA  AKCMOMa

f( ncnonbayetcalnaPa3paboTku )

{ (( ®PAKTA/IbHO CTPATUOULMPOBAHHbIM_NOAXOL,
METOLMKA_PA3PABOTKM_OHTONIOTMA_HAYYHBIX_OBJIACTEW,
OHTONOIMNMA_HAYYHOIO_3HAHWA, OHTOI'IOI'I/IFI_HAVL{HOM_,EI,EHTEJ'IbHOCTM,
OHTOJ/1I0NMA_3AA0A4_METOAOB, OHTONOINMA_MHPOPMALMOHHBIX_PECYPCOB ),

OHTONOrMA_03_NMNP)

}

f( BaszoBasa_oHToNorMA ) = {
OHTONIOMMA_HAYYHOIO 3HAHWMA, OHTONOIMMA_HAYYHOWN NEATENBHOCTMW,
OHTONOINA_3AANAY N _METOOOB,
OHTONOMNA_MHPOPMALUMOHHBLIX_PECYPCOB



UHdopmayMoHHO-aHannTnyeckum pecypc no MrpP

Cpeactsom MHPOPMaLMOHHOM noaaepXKkn pa3zpabotkm UCTIMP asnaetca
UWHPOPMaALUNOHHO-aHaAnTU4YecKum pecypc no MMP.
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MHMOPMALNOHHOIo
pecypca

P
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UHdopmaunMoHHO-aHannTnyeckum pecypc no MrpP

KomnoHeHTbl AP genatca Ha Tpm OCHOBHbIX TUNA:

{ UAWUP_NMNP } BK/toyaeT . KomnoHeHTa_MAUP
KomnoHeHTa UNAUP ba3a 3HaHMK KoHTeHT CuUCTEMHbIN_ CcepBUC

Cnepyrouwme akCMOMbl 3a4at0T CBOMCTBa KomnoHeHToB MAUP:

ba3sa_3HaHumn copeput . [ OHTonorna [lNpaBuno_BbiBOAA |
KOHTEeHT coaeput . [ MHPopmaunoHHbIn_06bekT  CeTeBOM_0ODBEKT |

CuctemHbin_cepsuc  CepBUC_ynNpaBAeHUA_NOTMYECKMM_BbIBOAOM
CepBUC_ynpaB/ieHNA_OHTO/IOTMEN _U_KOHTEHTOM

NHbopmaunOHHbIN_06bekT  OnucaHue peanbHOro_obbekTa
OnuncaHne_ceteBoro_obbekTa

CeteBon_06bekT  UHPopmaumnoHHbIn_pecypc [lpuKknagHon cepBuc



Penosutopuun mertogos MNP

CpeacTBOM KOMMNOHEHTHOM NoAAep KKK pa3paboTunKkos asndeTca peno3utopun metogos MMP.

= ncnonb3lyercans .
(KOMI‘IOHeHTa peI'IO3VITOpI/I$IJ<—BKJ'I}OLIaeT— Peno3sunTtopui (& Pa3pay60T|<§ _| OHTONOrNYecknm

noaxoa
\ obecneymBaeTocTyn
nenutcsHa NAWP MNP BKOYaeT Cepsuc-
OPUEHTUPOBAHHbIN
noaxon
[KOHTeHT VIAVIP)
\ TexHonorus
NHbOpMaUNOHHBIN Semantic Web
[ ¢ I(3)6'b:KT J% COAEPXUT
SWRL
OI'IMCbIBaeT BKITIOHACT _y, SPARQL
[METO,EI. rrp peanwayeT MporpamMmHas CMCTeMaj
ncnonb3lyertcans
Desktop-npunoxeHune AMEETTIN .EI,EJ'IMTCﬂHa PaspaboTku
Web-npunoxeHue N
i [HECETeBOM O6'beKT CeTteBou 06'b€KTj/
MOD,W‘Ib
q\ Tmn HpOFpaMMHOﬁ] [ﬂpl/lKJ‘la,Cl,HOVI cepsmc]
CUCTEMBI
MporpamMMHas_6ubnuoteka 4/ /f S
Cepsuc
CepBMC nenutcsHa—| NONb30BaTeNIbCKOro
= nHTepdeiica
TexHONorn4YecKknii_KoMnnekc g 2
( )
dpenmMBOpK Cepsuc gocrtyna
K BHELWWHUM AaHHbIM

\§ J




Penosutopuun mertogos MNP

Peno3nTopuin BKAKOYAET TPU OCHOBHbIX TUMA KOMMNOHEHTOB:
{ PenosuTtopui } BK/AtoYaeT . KoMNoHeHTa_peno3utopus

KomnoHeHTa_peno3utopuA Meton MNP  UHPOpMALMNOHHBLIN _OODBbEKT
[MporpammHas_cucrema

Cnepytowime akCMOMbI OMKUCLIBALOT MOAK/IACCHI U POJIN KOMNOHEHTOB
Peno3nTopusa, a TakXe nx ceasn ¢ KoHtTeHTtom UAUP:

MporpammHan_cucrema CeTeBoii_0bbekT HeceteBoi_0b6bekT

[lporpammHasa_cucrtema nmeetTun . Tun_nNporpammHON_CUCTEMbI
peannsyet . Metoag,_[I1P

NHbOPMaLMNOHHBIN _0OBEKT onucobiBaeT . [ Metoa, NMP
[MporpammHas_cuctema |

KonteHt NAUP copeput . [ CeTeBon _06bEeKT HeceTeBOM 0OBEKT |



Penosutopuun mertogos MNP

f( Tun_nporpammuon_cuctemol) = { DESKTOP_MPUNOXEHMUE,
WEB_MNMPUJTOXKEHUE, MOAY/b, NAKET, MIPOTPAMMHAA_BUBJ/TMOTEKA,
CEPBWUC, TEXHO/TOTUYECKMIN_KOMMEKC, PPEMMBOPK

f( MporpammHana_cuctema ) = { CUCTEMA _CMapTools, KOMMNJIEKC_COLIBRI,
CEPBUC_GoogleForms, KOMMMEKC _SempTao, KOMMNMEKC NETICA,
CUCTEMA_Nemo, CUCTEMA_WUHTEIPA, PEAAKTOP_Protege,
CEPBNC_KOMTHUTMBHOE_MOAE/TUPOBAHUE, CEPBUC_GrMOntoMap,
CEPBUC_GrMCogMap, CEPBUC_GrMEventMap, CEPBUC_METO/,_CAATW,
CEPBUC_Semp_Nemo, CEPBNC_Unicalc,

CEPBNC_AHA/IN3 _YHNC/TOBbLIX PAOOB,
CEPBMC_B3AMMOAENCTBMA_C_BHELWUHUMW_AAHHbLIMW



MeTtoauka paspabotku penosutopua meroaos MNP

{ METOOWNKA_PA3PABOTKW PEMNO3NTOPUA_METOAOB MNP }
npegnaraet. { A/ITOPUTM_PA3PAEOTKN _PEMO3NTOPUA }
ocHoBbIBaeTcAHa . [ MpuHunuun_paspabotkmn_NCHMTP

{ CEPBUC-OPMEHTUPOBAHHbIN_NOAXOA } ]
ncnonb3yet . TeXHONOorMmnA_peanunsaunm_cepBuca

{ ANMTOPUTM_PA3PABOTKW _PEMO3NTOPUA }
BKAtovyaeTencrtsume . [lencremne

NewnctBne Pa3pabotka_metopa [P
Pa3paboTka_nporpammHON_CUCTEMDI
UHTerpauyna_ metona c_ UAWUP MTIP



MeTtopukKa paspaborku UCHIMP

{ METOOMKA_PA3PABOTKW_WCHIMP }
npeanaraet . [ { APXUTEKTYPA_NCIMP }
{ AMTTOPUTM_PA3PABOTKWU_WNCMMP } ]
ocHoBbiBaeTcaHa . [ MpuHnuun_pa3pabotku_WNCIIMP
Mopgxon_K_pa3pabotke UCIIMP |
ncnonb3yet . TexHonorua_ana_paspabotkn_ UCMTMP
peanunsyet . Metoa_KI1P
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Apxutektypa Tunosou UCIMIMP

f( BkNtovaeT ) ={
(ncnne, ( OHTONOIrMA_No, MAMP_NO, BUBTMOTEKA_CEPBMCOB ) ),
(MAMP_NO, ( OHTONOMMA_NO, KOHTEHT MAMP_MO ) )

f( 3anmcTByeTU3 ) ={
( OHTONOIMA_NO, OHTONOIMA_Nne),
( KOHTEHT_MAMP_MNO, KOHTEHT_MAUP_MNMP),
( BUBJTMOTEKA_CEPBUCOB, PEMNO3UTOPUN )
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Apxutektypa Tunosou UCIMIMP

UCnne

Monb3oBarens

WAUP MNP \

BHelwHue
BHewHwe b/} MHPOPMALMOHHBIE
pecypcol
A
KoHTeHT
WUAWP NO
A 4 A 4
A Cuctema ynpasneHus
I BHELHMMM AaHHbIMU CUCTEMHbBIE CEPBUCDI f—
Penaktop AaHHbIX

Paspabotumk UCIIMP
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MeTtopukKa paspaborku UCHIMP

{ ATTOPNTM_PA3PABOTKW_WCHNP }
pernameHTupyer . { Npouecc_pa3pabotkmu_UCIMP }
BKAtovaetencrteue . lencreue

{ NPOUECC_PA3PABOTKWU_WNCIMNP } BK/tOYaeTITan .
3tan_pa3paboTtkn_WNCIIMP

f(3tan_paspabotkn_ UCMMNP) = { UAEHTUPUKALUNA, KOHLENTYAZTU3ALUA,
SGOPMANTNU3ALNA, PEANN3ALNA, TECTUPOBAHMUE,
ONbITHAA SKCNNYATALMA

}

[encrteue <. [encreue
[encrteue BbinoaHsAeTcaHadTane . 3tan_pa3paboTtku_WUCIIMP

Pa3spaboTtumk oTBevaeT3a . [lencreue
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Peannsauuna npegnaraembix cpeacrs
KOMMNIEKCHOMU noaAaepXKu
pa3pabotumnkos UCIIMP
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OHTONOrMA NoAAEPKKU NPUHATUA PeLleHUM

OnTonorua MNP, asnsawowanaca 6a3smMcom KoOHUENTYabHOMN NOAAEPHKKU
npeactaBnaeTr cobon popmanbHyo CUCTEMY, 3a4atOLLYI0 KOHLUENTbI, PO U
akcmombl O3 MMMP.

FO =< 0OC, OR, OA >, rae OC — mHoxectBo O3 MNP, OR — mHoKecTBO
aTOMapPHbIX POJiIEN, ONUCbIBAIOLWMX CBOMCTBA KOHLLENTOB U OTHOLLEHUA MEXKAY
HUMM, OA — MHO}ECTBO aKCMOM, YCTAHABAMBAIOLWMX CBA3b MeX Ay
KOHUENTAaMMN N PONAMM.

OC = { Teorpadunyeckoe_mecTo, leatenbHocTtb, 3agaua_ [P,
MHbopMmaLMOHHbIN _pecypc, MeToa/cpeacTso_uccnenoBaHus,
Ob6nactb_mncnonb3oBaHua, O6BbEKT _MccnenoBaHuUs,
Opranunsaumna, Obnactb_mcnonb3oBaHusa, [epcoHa,

MpeameT _umnccneposanus, NMybnmnkauma, Pazgen Haykwm,
Pe3synbraTt/npoaykt, CobbiTne



MpobnemHan cutyauma

OObeKT UCCefoBaHNA
/ S TMpouecclP

Lene MNP
MpegmeT uccneqoBaHna O
AcnekTt npouecc MNP %
: / 3a034a aHanuaa gaHHbIX

/ 3apaya MCCnegoBaHna onepauun
Ve

3apaya NpUHATUA pPeleHnit

| 3apava MNnpP
} MaTtemaTtnyeckan 3agaua
/ . MpuknagHaAa 3agava
\ Pa3paboTtka metogoe u cpegcrte MNP

/ / / Buayanuaauma

/ Maremarnyeckuin Metog

\

f f / MeToq aHanu3a gaHHbIX

%
[ MeTog paccyoeHui
’/ / MeTonl CpeaCcTeo UccnegoeaHna MeTtog MNP j/

{ MogenuposaHne
‘t BKCnepTHbII MeTof

Il
I/ﬂomepxxa
@Hﬂmn peweHuit

R i Pa3anen Hayku

‘ —0
T\\ ANropuTM

\ / WHCTpyMEeHTaNbHaA nporpammMHan paspabotka
\ \\ PeaynbTat/ npoaykT -~

|\ f\__Meroauka
\ \ \_ MpuknagHaa paspaboTka ”

MeTog nonyyeHnAa MHGopmaumum

\ DopManuam

\ \ Meorpaguyeckoe MecTo

\
\ / <& NeatensHocTs o
0BNacTs UCNONL30BaHNA

\ [MOHATUA OHTONOTMK /
\

5, ~ OpraHu3auna
\ Hay4yHOW OeATeNbHOCTH

Mybnukauua
\ \_ Cobbitne
\ B4

JoKkymeHT

Konnekuua 35
‘t Canr

\ ~ MepcoHa
\\_Tybnukauma

\ VIH OpMaUWOHHBIR-pecypc




OHTONOrMA NoAAEPKKU NPUHATUA PeLleHUM

NMoHATKA 6Aa30BbIX OHTONIOTNIN KOHKPETM3UPYIOTCA ANA paccmaTtpusaemoint O3 MIMP.

O6beKkT_unccnepgoBaHmsa  [pobnemHaa_cutyauma [Mpouecc MNP

Mpeamet_mnccneposaHma  AcnekT_npouecca NP UHPopmauma TlpeactaBneHne MHPopmauum
Lenb [P

AcnekT_npouecca_MP  AnbTepHatvBa KpuTtepuii_oueHkn MeTpuka/mepa_bansoctm
Mpepnoutenne JIMNP  [pouecc_pabotbl_metoga LWkana dtan P  3Ttan_pabotbl_meTtoaa

Uenb MMP  Pa3peweHne npobnemHon cutyaunm Nomowb JIMP

3apava_MMP 3apava_aHanusa_paHHbIX  3agadva_umccaenoBaHma_onepauum
3agava_npuHATUA_peweHnn MaTemaTtuyeckaa _3agada  [NpuKknagHaa_3agada
Pa3paboTka_metomos_cpeacts [P

MeToa/cpeactso_uccnegosaHua  Busyanusauma Matematmyeckun_metog, Metoa MNP
MeTtoa,_nonydyeHna_uHdopmauum  Popmanusm

Metoa_MNMP  MeTtoa_aHanu3a_pAaHHbIX  Metoa_paccyxaenHmn  MoaennpoBaHue
OKCNepTHbIN_MeToA

Pesynbtat/npoaykt  Anroputm  [porpammHas_cuctema MetoauKka [lNpuknagHaa_paspaboTka

MpuknaaHaa_pa3paboTtka basa_paHHbix  OHTOnormsa  CIMP  3kcnepTHaa_cuctema



OHTONOrUA NoaaepP:XKU NPUHATUA peLleHUM

Ons pa3paboTKM OHTONOTMKU UCNOABb30BaH PPAKTANbHO-CTPATUPULNPOBAHHBIN NoAxoA,. ITO
NO3BONAET NPEACTABNATb UHTEPECYIOLLME MOHATUA B ABYX M3MmepeHUsax. [epsoe namepeHme
(«BepTUKanbHaA CTPYKTypU3aLmA») NpeacTaBnaeTca B BUAE TPaaULUMOHHON NepapXxmuyecKo
CTPYKTYPbI, Ha KaXXJ0M YPOBHE KOTOPOW MOHATUSA, NPeACTaBNAIOLIME NHTEPEC, ONUCBIBAOTCA C
Pa3HOM CTeneHblo AeTanusauun. Bropoe nsmepeHme («ropusoHTasibHas CTPYKTYpM3aumsa») 3aaaér
onucaHue NOHATUM C TOYKM 3PEHMS PA3HbIX TUMOB CNELMANNCTOB, PaboTaloWMX Had peleHnem
obuwen 3apaumn. B Kauectse obulero Aapa, Ha KOTOPOM CTPOUTCSA BEPTUKANbHO-TOPU30HTa/IbHaA
OHTO/N1I0rMA 3a4a4 U metogos [M1P, BbiCTynaeT meTaoHTOoN0rMA 3aga4 n metonos [MM1P.

_‘_,,.-"

ABNASTCA

agp \\‘
MporpaMeHas
oD
/ -

Cpes urrkeHepa
3HaHuM I

pEWaeT

31an
PEWAETER HA HTanE _‘,\_”,”_
NPMHATHA  |4— u HONONBIYETCA

|
peanuIyer

peLeHIi / “\ AN peweHns L
OwnTonorus MNP peanusosaHa cpeAcTBamM cocrr o\ ™~ i
penakTopa Protégé Ha a3bike OWL ¢ ncnonb3oBaHMeM | (peoymerer) |
63a30BbIX OHTOIOMMI U MAaTTEPHOB OHTONOTUYECKOTO :n":aimﬁ I A
NPOEKTUPOBAHWA, NPEAOCTABAAEMbIX TEXHONOMMEN \u/ \‘
CuTyauma Coofwenue

1

pa3pabotku NHUP
OnTtonorua MNMP Bkatovaet 132 Knacca, 133 P N

OTHOLUEeHMUA. m
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UHdopmaunoHHO-aHannTnyeckmum pecypc no MNrpP

NHbOPMaLMOHHO-aHA/IMTUYECKUIN UHTEPHET Pecypc No NoAAepKKe NPUHATUA
pewweHun ABnAeTca cpeacTBom MHGOPMaLMOHHOM NOAAEPKKM pPa3paboTumKoB
NCINP. Ana ero co3aanmna bblna ncnonb3oBaHa TexHosorna paspabotkm MHUP
[3aropynbKko u gp., 2016].

[laHHana TexHonormMa npegocTasaseT 060/104Ky pecypca, METOANKY NOCTPOEHUSN
OHTOJIOTMU M KOHTEHTa pecypca, peAakTop AaHHbIX, CPeACTBa U3BNEUYEHMA HAayUYHbIX
NaHHbIX.

Bbina co3gaHa Konua ob6onoukn MHUP 1 HacTpoeHbl anemeHTbl N0/1b30BaTENbCKOrO
nHtepdenca. PazpabortaHHaa oHTonorua MMP 6bina gonoaHeHa chyxebHou

MHOopPMaLMeEN ANA HACTPOMKN OTODPAXKEHUA e€ 3N1eMEHTOB U 3arpy»KeHa B 000/104KY.
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OHTONOMA

NOOAEPXKA MPUHATUA PELLEHUA
B CJIABO®OPMAJIU3OBAHHbBIX

OBJIACTAX - e
Feorpaduueckoe MecTo -
B DO, CeoiicTea obbekTa
+ WurepHer pecype Ha3sauwe MeToa HeRoonpeseneHHbIX BLIYUCTeHI
= MeToa /CpeacTeo NCCNeaoBaHnA
4 BcnomoratensHeiiiMeTon Onncanne MeToa, npegnoxexHbin A.C, HapuKbsakWu, SBNAETCA METOZOM NPOrPaMMUPOBaKKMA B
= MeTos NOAAE PN NPUHATUR PeLUSHMI OrpaHMueHNAX B CamMoi obweit nocTaKoeke
+  AxsannidaHHbix 1980
+ Metog paccyxaeHui BO3HWKHOBEHMWA
= Moaennposanue
=  AHANUTUYECKOE MOASTHPOBAHKE Cesazu obvekTa

+  MaTtematuyeckoe MoaenupoBaHue
nmeer Asropa-flepcony
MMuTaLMOHHOE MOARNHPOBaHKE Nepcoxa
CeMaHThyeckoe MoaenpoBanne
< 3KcnepTHLIn MeTOA
A i O6paTHble cBA3M obbekTa
Oprann3zaums
Mepcoxa onucoisaeT Metop
< [Mpeamer nccnenosaHns
MySnukauma Ny6n
Paznen Hayw
< Peaynsrar/ npoayxr
Cobeimne

HapuHbauu A.C.

A.C. HapuHbAaHK HeloonpeaeneHHoCTb B cucTeMax npeacragnenms u obpaborkm 3vanmn 1986

B.A. Cupaopos, I'.6. 3aropynbko NeMo+: OGbeKTHO-OPUEeHTUPOBAHHAR CHCTEMA NPOrPaMMUPOBAHUA B
OrPaHMYEHUAX HA OCHOBE HejoonpeaeseHHbIX Moaenen 1998

B.A. Cupopos, I.6. 3aropynbko Meroa HegoonpefeneHHbiX BhIYMCNEHUA KaK CPeACTBO NOANE DKW
NPUHATHA peweHun B cnabodopmanmnsosanubix npeaMeTHbix obnacrax 2016

peanu3yer lNporpaMmMubiii NpogyKT Metop

Pesynbrar / npogyxr

Pewarens UniCalc

Cucrema Murerpa

peann3iyer Cepanc Mertop

NpobneMHO-OpHEHTHPOBAHHDbIA CEPBUC

WebUnicCalc




KoHTeHT UAWUP INMNP

C dopmanbHOM TOYKM 3PEHUA, KOHTEHT — 3T0 mogenb O3 MNIP, HTepnpeTaums
dopmanbHoM cuctemol FO, ynoBneTBopatoLLan ee akcMOMaM.

f(3agaua_MMP) { AHANM3_TEKYLLEA CUTYALMM, AHASIU3_ GAKTOPOB,
BbIABNEHUE_MNPOBJEMHOW_CUTYALMMU, BbIABNEHUE_GAKTOPOB,
LNEKOMMNO3NLUMA_LENU, AMATHOCTUKA_MPOBIEMHOM_CUTYALIAW,
OBECMEYEHUE_CUTYALIMOHHO OCBEAOMJIEHHOCTY,
MOCTAHOBKA_LIENW_MPUHATUA_PELLUEHUIA, NOCTPOEHWUE_OHTO/IOTMA_TO,
MPOrHO3UPOBAHME, PASPAGOTKA_CTPATETMYECKOTO_MJIAHA,
PASPABOTKA_TEKYLLETO MJIAHA, PASPAGOTKA_AJIBTEPHATMB,
CTPYKTYPU3AUMA MPEAMETHOM_OB/IACTMU,
CTPYKTYPU3AUMA_NPOBNEMHOM_CUTYALMUM

}

f( 3apaya_npuHatua_pewenunii)  { AHAZIM3_MHEHWUW_HECKONbKUX_SKCMEPTOB,
AHATN3 MHEHUA _OAHOIO_2KCIEPTA, BblBOP_J’IyqLLIEl7I_AfIbTEPHATl/IBbI,
NU3BJIEMEHWE_MNPEUEAEHTA, KTACTEPU3AUNA _ANNbTEPHATUB,
ONPEAENEHUE_KPUTEPWUEB, OI'IPE,EI,E/'IEHI/IE_I'IPE,EI,I'IOL{TEHMVI_/'II'IP,

OUEHKA AJIbTEPHATWNB, PASPABOTKA AHKET, PAHXWPOBAHWE AJIbTEPHATUB

}

f( PazpaboTtka_metonoB_cpeacts _MMP) { PASPABOTKA_METOAOB_MMP,
PA3PABOTKA _OHTOJIOTMKN_03_NnN°P



KoHTeHT UAWUP INMNP

Bbln HanonHeH KoHTeHT MAUP - BBeaeHbl 06beKTbl, YCTAHOB/IEHbI CBSA3N MEXAY HUMMU,
no6aB/ieHbl NOIHOTEKCTOBbIE MHCTPYKLUMM A1 UCNO/Ib30BaHUA MPOrPaMMHbIX CUCTEM,
ONMMcaHMA MeToaoB, 3aa4, UCNOb3yeMbIX AAHHbIX.

KoHTeHT coaepnt 791 06beKT n 1646 3K3eMnnApoB OTHOLLEHUN.

[Ona HanonHeHua KoHTeHTa MAUP MIMP ncnonb3oBanucb Tpu cnocoba:

* c nomolbto TexHonornm Semantic Web n pepgaktopa Protégé;

* CNOMOLLbIO BCTPOEHHOro B 060/104KY peaaKTopa AaHHbIX
[Axmapeesa n ap., 2017],

* CNOMOLLbI CUCTEMbI U3BNEYEHMSA HAYUYHbIX AaHHbIX
[Akhmadeeva and other, 2016].



Penosutopuu metogos MIMP

Peno3utopuin metoaos MNP asnsetTca cpeacTBOM KOMNOHEHTHOM NOAAEPKKMU
pa3paboTku UCTIMP.

C TOYKM 3peHnA peanmsaummn penosnTopmm npeacraBnaser coboun
COBOKYMHOCTb MHPOPMaLMOHHbIX 06bekTOoB MANP TP, KOTOPbIE ONUCLIBAOT
MeTo/Abl, pewaemble UMK 334341 U peanusytowme nx NnporpammHble
cuctembl. EChm nporpammHas cmctema MMmeeT peasin3auuio B Buae cepeuca
NN HaxoaMTCcA B CBOOOAHOM A0CTYNE U AOCTYMHA ANA CKaYMBAHUA, TO OHA
TOXe CTaHOBUTCA YacCTbio peno3nTopua.

[locTyn K peno3uTtoputo ocyulectenaetca cpeactsamu MAUP MIMP. Boibpas Ha
pecypce COOTBETCTBYIOLWMIMA METOA, NOAb30BaTe b NOJIy4YaeT CCbI/KY, MO
KOTOPOM OH MOKeT NMb0o 3anyCcTUTb cepBuc, MO0 cKavyaTb COOTBETCTBYHOLLYHO
NPOrpPamMmMHYI0 CUCTEMY.



Penosutopuu metogos MIMP

na pa3paboTku meToaoB bblnn peann3oBaHbl NATTEPHbI COAEPKaHUA, KOTopble
061eryatoT 3TOT NpoLEecC U NO3BOAAIOT COKPATUTb BPEMA U KO/IMYECTBO
BO3MOHbIX OLLMNOOK.

MepcoHa

OpraHusaums

A=

JesaTtenbHoCTb npumeAser

passuBaet
npumeHseTcaB nmMeeTABTOpa WUHdopmauus
ucnosnb3yertcsaB ucnonbsyer UHCTpyKuma
\
MeTpuka/Mepa Mogaenb
‘\MCFIOI'IbBYET MeToa/cpeacTso pewaeglgpgina,tu}o

MpumMepsl

ncrnonbayer
\_/' Cepsuc

npeacrasneHHa NCNosb30BaHUA
PRy —y[Cepaic]
- peanu3lyet
{MHd)OpMaLWIOHHbIM onpeaenser NpuinaaHas
pecypc
onuckiBaet T 3aAaya

ncrnonb3lyercaB pa3paboTunka

Mpouecc
paboThl
MeToza

e

Pe3synbTaT/MpoayKT j

onucbiBagT

[BTan paboTbl MeTo,anqipemaeTcaHa
[3Tan NpUHATUSA peLueHMﬁjq————’pe'-“aeTcha casa3a»ZC 43
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4——peluaeTtcaB

PazpgenHayku

BKIKO4YaeT

nenutcaHa

3apava




Penosutopuu metogos MIMP

Onsa peanusaumnm metonos MNP 6b110 NCN0b30BaHO HECKO/IbKO NOAX0A0B.

Pa3paboTKa c ucnonbsosaHuem npotokosos SOAP/WSDL. Tak 6biu
pa3paboTtaHbl Web-cepsuchl, peanunsytowime pag Metogos TMHENHOTO
NPOrpaMMUPOBAHMUSA, METOA HeaooNpPeaeNEHHbIX BbIMMCNEHUN, METOA,
PACCYyKAEHMM Ha OCHOBE 3KCMNEPTHbIX NPaBu.

[Ona pa3paboTKku gaHHbIX cepBuncos bbina ncnonb3oBaHa naatpopma .Net,

A3bIK C#. MeToabl aHaNM3a YMCNOBbIX PAAOB Obl/IM peann3oBaHbl Ha A3blKe
PHP.



Penosutopuu metoaos MMP

SempNemo — cepBuUC, peanmnsyowmn meTon HegoonpeaeneHHbIX BbIMMCAEHUN U METOA
paccy*KAeHUMN Ha ocHoBe 3KcnepTHbIX npasun (MCU CO PAH);

Threads:

0f

Storage path:

D worlcstorage

Tools path:

Log level:

TCP Address:
TCP Port

HTTP Address:
HTTP Port

Do MemoSemp_bin

3

localhost

80801

localhaost

Pause

Stop

File  Server

Session Id:

Connection: TCP

.

= &mpwe'fi*_—.glﬂu
Client
84¢213cd-dec2-457a-bfd5-d577fdfagad

Disconnect ‘

Madule Mame

uses "CATMemMumbers”; +  Model description: -
main S 5olution #1 -
xy.d.zreal; x=[4040]
w+y=1210; y =[8.0,8.0]
2Ta=y; S Systemfc=4,v=18) d=
"3 +y R =d; [3.2753824.3.275354]
¥2+4°z-633=00; //Pohnom (z =-3.67/4) z =[-2.4175.-2.4175]
end; - —
Calculate Semp Calculate Nemo Get Result H Close
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Peno3utopun meronos MrpP

Pa3spaboTka cepBucoB ¢ ucnonb3oBaHuem texHonormu Java Web Start (JavaWs), ocHoBaHHOM Ha

npoTtokone Java Network Launching Protocol (JNLP).

C ncnonb3oBaHMeM AaHHOIo noaxoaa 6binv paspaboTaHbl CepBUCHI ANA METOAOB
CEMaHTUYECKOTO MOAENIMPOBAHMA — peAaKTopbl ANA NOCTPoeHnA oHTonornii (grMOntoMap),
KOrHUTUBHbIX KapT (grCognitiveMap) 1 cobbITUiHbIX KapT (grEventMap )

(pa3pa60TKa NCOM CO PAH).

@aiin Mpaeka Bug OObertsl Mogens ?

T

Ha3eaHue

®aiin Mpaeka Bug Cepeuc ?

LAY )ﬁfﬁw\o

Ceoiicteo | 3HaueHWe |-

i

OnucaHne

8 5
il grModeling - Onto Map - DAGal\Mpoexr UHUP\Onronorum ot MCIM\TIK_Konaiiropoacknii3aropyasko.oxm | S

dain HpaaKa Bug Cepenc 7

% \ [Monsrug|  Teretctan
.

CeoiCTED | 3HayeHne

ChpocuTe | | | <F

TP |

I

s /-
cles

Orpmsﬂx
cmc-nem

BIIEIUAET \

l'lpomecc
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Penosutopuu metopos MIMP

Pa3paboTKka cepBuca Kak web-npunoxxeHusa, Nno3BoAsOLEro NOAYYUTb NOAPOOHOE
onucaHne MeToaa U 3anycTuTb ero. Tak bblin pa3paboTaHbl cepBUCHI, peanmnsyroume
METO/bl 3KCMEPTHOro OLEHNBAHUA, METOA, KOTHUTUBHOIO MOAE/IMPOBAHMNA U METOZ,
HegoonpeaeneHHbIX BbIYMCIEHU.

Pa3paboTKa ocyuiectsasanacb Ha A3bike PHP.

MeToabl SXCNepPTHOro oueHNBaHWMA

KoanexTueubie MeToabl:

Memoost sxcnep X oy (M30) - 310 METOAE! OpPraHH2aLHH PabOTEI CO CHELHATHCTAMH-3KCIIEPTAMH H 00paboTKH MHEHHI IKCIepTOE. DTH

1. Merozx "635" MHEHHS OOBIYHO BEIPAKEHB! 9aCTHYHO B KOJHYECTEEHHON, YaCTHYHO B Ka9eCTEEHHOH (opme. DKCIepTHEIE HCCIIEJOBAHHA IPOBOIAT C LEIBI0 OATOTOBKH
HHGOOPMALHH 1A TIPHHATHA P ¥ THIIOM, TIf DIITHM P JITIP). [l npoBeaeHHs paboTHI 10 METOXY 3KCHEPTHBIX OLEHOK CO3AA0T

2. Metoza "Mosrogoit mrypm” PaGouyro rpymmy (PI), koTopas u oprarmzyer no nopyderio JIIIP qeaTeIsHOCTh SKCNEPTOR, 00beAHHEHHEIX (DOpMaTbHO HIIH 10 CYIIECTRY) B

. axcnepTHyIo KomuccHio (OK). Yame Bcero MeTos! SKCMEPTHOro OLESHHBAHKA JEIAT MO KOTHYECTBY MIOASH, YIaCTBYIOIHX B HEX. HX HassiBaroT
3. Metoxn "UepHoro amuka dueudyaivHvIe B KO1IeK

4. Meroa rozocoeanusa "sa" B
Memoo “635” - 370 MHCEMEHHBIH MO3rOBOH WITYPM. DT0 METOJ ¢ PHKCHPOBAHHBIM THCIOM YIaCTHHKOE H ONpeIeIeHHOH MPOLeAyPOH BE3aHMOISHCTEHA.
IIlecTs y9acTHHKOR BBIABHTAIOT TPH HAEH, KOTOPHIE MOCTYMAKOT K APYTHM YYaCTHHKAM, JOMOTHAIONIHM HX HOBBIMH TPeMA HAEAMH — H TaK IATh pas.
Cocraenserca 6aHK cbopa Hael o Metoay «635». Kaxasii yaacTaHk sanucseaeT uaeH & 61ank. OcHoeHble uaen (6x3= 18) no oyepean noctynanot K
9IEHaM TPYIINGL, KK H3 KOTOPHIX JOMOTHAET HX ele TPeMA NpeLtoxeHHAMH. [Tocae mpoXoxaeHHa 9epes pyKH BCeX MIECTH YIaCTHHKOB OTaHKH
conepxat 109 maeft. 3atem B paboTy BKIIO9AIOTCA KPHTHKH. [THCEMEHHO 32 HKCHPOBAHHBIE HACH OTIHYAOTCA TydImeil GopMy THPOBKOH H Gombmeit
0BOCHOBAHHOCTEIO, XOTA H MEHbIIEH OPHIHHATEHOCTEIO.

w

. Meron leadn

6. Merox /lHeBHHKOE
7. Metoa Komuccnn
8. Meroa CunexTuka

9. Meroxa Cyaa

4 e
Memoo “Mo3z060ii wumypm” - METOA NIPH KOTOPOM ECE MHEHHA, BBICKA3aHHEIE IKCI] Baeute Tabauny: C:\Users\Banepus|\Dow(  0630p..
10. Metox Cuenapuee /T K 00 y 7 6 . 4
1 Cuenap: OPHAYT K obmeMy MHeHH:o. [IpH 3TOM NpHEETCTBYETCA CBOOOHOE BBICKA3BIBAHHE Ci Bsexure Kommdecrso atsTepmatms: |5 :
11 M 3 s | Beectn peHHwe
. Metox OepucTHYIecKOro BeeanTe KOIHIECTBO XaPAKTePHCTHK: |4 - TOYHBIX )
NIPOTrHOZHPOBAHHA
Memoo Jeaghu - Meton npH KOTOPOM ECE HHAHBHIAYATHHBIE MHEHHA, BEICKA3aHHbIS 1 =~ OTHOCHTEILHLIX
HuauerAya IbHEIE METOABI: JKCIepTaM H HM NpPeIaraeTcA NoAyMaTh HaJ CEOHM HaJaThHEIM BHICKA3hIBAHHEM, 3¢
« TIPOJOLKAeTCA JO TeX MOp, MOKA BCe He NMPHAYT K eAHHOMY MHEHHIO.
2. Metoxn "[epeeo neaeir"
a . ] <0 -3 ¢ S i e OcyAKaaeMoi 6:1e) GoTK Y 3 :
3. Merox "Huauesayamsaoro Memod komuccuu - METO 3aKTHOUaeTCA B OTKPHITOH JHCKYCCHH 110 00Cy:KIaeMoi Ipob:1ene 114 BRIpabOTKH eIHHOTO MHEHHA 3KCIIePTOB. 47
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Penosutopuu metoaos MMP

Mpu NporpaMMHON peanmsaumnm MeToA0B SKCNEPTHOIO OLLEHNUBAHUA NCNONb30BaJICA
cepsuc GoogleForms (npoaykT KomnaHum Google), no3sonatowmin paspabaTtbiBaTb
aHKeTbl U OPraHM30BbIBaTb cO0p M 06PabOTKY AAHHbIX ONPOCa 3KCNEepPTOB..

Ouernte sHewrni 8na Nissan Juke

Tonnuessii pacxoa

B A3HMOM DANIENE Y0 YRAIATE ASmmt R7E NOLNELYWURT SODDETHORN DISCTI NPT DAVE CTOMMOCTD 2BTOMOGUAR
B A3HOM DIIZENE MY FXAIITE TOWSIE SIHHIE NDO BETOMOSATS.
Boegme TONNwerenk DCHOg Audi Q5 (n/100xm!
Ouernte sHewHnh 8ra Toyota Rava
Bt TONNrE DACEOR BAIW X5 100w

Beegyrre cTow b SSTOMOSKNR BN XS (Tox

Boegyrre ToNweresk DacxOg Mescedes GLIA 100
Boesyme CTOWMOCTS SeToMOSw Mercedes GL (Tac. oys

Boere ToNNREesk paCH

#psianns | Depedme s coempoaesy paIEAY

Beesree CTOMMOCTS SETCMOGM Nissan Jube (Yo 0y6 )

Boeume TONNNEres Dace0S Toyota Ravd{n/ 1000w}

Beerme cTOMAOCD seTCAMCUtA Toyoes Ravd (Ta 030 |
Paoaen 6536
Plapeime « Cezpny przeny 2
Mapaite s conspeaany paraesy

MOWHOCTD RBNFATENR BHewWwHUn BvAa

B 28nn0M DAIQENE MY RIND YRAISTE TOMRIE Sarewmie NDO AETOMOSHUNL.

o Kakas xapakTepucTuka BaxkHee

e L S
ACALAN B8 AR STy

B St SH0IA" ) STy B B2 MOt L8 T NALA b RO,

OuerinTe BAXHOCTE TONMHEHOMD PACKORA ABTOMOGKNA
BOLTE MOG=CCTS ZBATATENS A Q5 (A cun
Boerre wow-oCTs 2Baratens BMW XS cna)

BoeasTe MOWnOCTS ZsuraTena Mercedes GLin can)

OUSHHTE BAMHOCTE MOLUHOCTI ABHIATENA JBTOMOSHARA

BOOSATE MEWNOCTE ZAUTATENA Nissan Jle(n cun

Beegrre mow » Kswratena Toyots Ravd(n.coun

Nepaite u cretymouesy coraeny

, Ousewe somreeh i a8

O6vom panratenn

OusratTe BIMHOCTE OODEMS LB ATENN SBTOMOSUAR

B ABOOM DIAINNE MORNO YRANITE TOUHME SArit NO0 METOMOSR S

OuerinTe BIXKHOCTD CTONMOCTH SBTOMOGHAR

OuesuTe BHSWHMA BMa BMW X5

Boeaume oSvem aTens BMW XS (n

Boesrre covem SauraTens Mercedes G (n
OUSHNTE BAMMOCTD BHEWNEND BMAS ABTOMOGIUNA

BoessTe caven 2auraTens Nissan Juke (A ) a
OuesuTe Bnewnmni auy Mercedes GL

e Rned (n

JET—— 48




KoruntneHnoe
MO BaHMe

- Penaxrop Kapt
- Ananus nyreit

= @! TVIECHOE

MO; BaHNE

- OnTonorna
KOTHUTHBHOTO
MO; BaHUA

Penosutopuu metogos MIMP

KornurtusHoe MOICIINPOBAHUC

Koznumuenoe modeaupo6anie — 3T0 TPOLIECC TIOCTPOSHHA U H3YUECHHA MOLEITH
cuTyauy. Monempo ABIACTCA KOTE = =
IPOM3BENCH Pa3HBIMH METONAMH B |

KOTHUTHBHOI KapTHl. AnHanus IIyTCUu
KorHHTHBHOE MOIEITHPOBAHHE HCII( - TTyts 1
% THUTHUBHOE =
LR 0 Venexu B pabore
MO, EaHHNE
J 1 Jlenpru
o Crpyxrypusanmx npcrpcrriol I Penakrop KapT 5 CemeitHoe Onaromomnyune

e Ananus npobneMHOMN cHTyaly

¢ TIpOrHOSHPOBAHHE BOSMOKHB] - Amanus myreit
¢ Pa3zpaboTka BO3MOMKHBIX alIbI¢

Cynma o myTa: 1.300000

- Humyiscroe Ig{;‘:ﬂ;ﬂ .
TlepBbIM mIaToM ABMAETCA TIOCTPOSE  Momenuposanue 4 Viomaen HUMItynbcHOE MOJETHPOBAHIE
B PenakTope kapt. ITocne co3manms i

Sl 3 X§66H ‘ Kor Hoe Daii1 yeHelHo 3arPYKEH Ha CEpPBEp

TTomyueHHYI0 KapTy MOKHO aHanmys  SOTHHMIMEHOIO

MO, OBAHHE
MEKIy HaYaNbHOM U Ieesoif Bepm MO e ; ,é[erm{u Ilar 3
G S M
BOCIIONB3yHTECH AHATTH3OM MIVTE. CMCHHC " _ peraxtop kapr
Cymma 1o
Jlna n3ydeHnA pasBUTHA CUCTEMBI T - Apanms mvTedt Bepmunbr-paktope
S : IlyTs 3 -

BOCIONB3YiiTech VIMITYIbCHBIM MO P crioe Vemexn s pabore

MO, OBAHHE T
Tax sxe BbI MOJKETe IMocMoTpeTh OH 4 VoosneT! Henern
4TOOBI M3yUHTh BCE BOSMOMKHOCTH [ 5 CemeitH( - Onromorns Bpewa xa pabory
pELICHHA. Cymma mo EOTEHTHEHOTO Xobom

MO, OBAHHA

3Ha4eHHS
E BePIOHHAX

-0.28
0.54
-0.70
0.56

VzoezeTeopenue EHzHERD (238

CemefiHoe bIaronomyane

Cnegyowuia war

1.30

Hyoyvabcsr
EEPIIHH

-0.56
0.14
0
0.56
0.98

BHocHMoe
EOIMYIIEeHHE

ERERERERENEE]

Mpn peannsaunm metoaa KOrHUTUBHOIO MOLENNPOBAHUA BblN NCMONAB30BAH CEPBUC
grMCogMap (npoaykt NCOM CO PAH), npeaHa3HaY€HHbIN ANA NOCTPOEHMUS
KOFTHUTUBHbIX KapT.
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Penosutopuu metogos MIMP

MpunoxeHne WebUnicalc no3sBonset onmcbiBaTb M 3anyCcKaTb Ha CYET

HepoonpeaeneHHble moaenu (MCU CO PAH). B otanume ot SempNemo-

CepBmUCa AaHHbIN UHCTPYMEHT NpeaoCcTaBAAEeT YCAYr NOJIHOLEHHOro
penaKkTopa AnAa co3aaHus HeaoonpeaeneHHbIX Moaenemn, oaHaKo He
npeaocTaBAAeT NPOorpaMmMHbIX MHTepdencoB

[M UniCalc X

&« C 1t | @ Mot secure | blackiis.nsk.su:8080/un

{ English version MNpeobpazoeasma; | NuHeRHES

EBHEJJEHMe sin(x) + sin(2*=x) + =sin(3*
x=0;

UniCalc

UniCalc-3

OnucaHuve AZbIKA

BolylcAuTens (AeMa)

MpwMepsi: A

cale/?3cdbafadcbdlec631d04e76a064ab818

YNpoLLEHHSIR BWA PESYNSTATOS

(* MprMep pENSHMA TOMIOHOMETDMYSCKODD VDABHEHMA. *)

®) + 3in(4*=x) + sin(5*=x) + sin(&+*=x)

=

BeiqrcnnTs| | Mo ymonyadui| | O4UcTHTs

UniCalc-5
OnMcaHue A=bIKa YcTaHoBNeHHbIE napaMeTpbl.

Buiuncnntens (AgMo) = PexuM: Boivnonesus

« Tounocte: 0.0001
= Fpannusr [-2#70; 2#70]

ASTOpKzaunA « OrpanuyeHMe No BPEMEHM: 5
CEKYHI

Bixon

##% Boynwenmtenes UniCalc-3 (aemo-sepoun

Bpema KoMmunagMi: O cekyra,.
BpeMA BeIMMCIEHKIA: O CeKyHa.
BbluMCNeHWA FaBepLueHbl.

x = [1e-010, 1.0471975511965976]

—————

50



Penosutopuin metogos [P

[na peweHna MHOrMX 3a4a4 NPUHATUA pelleHni TpebyeTtca obpaboTka
60nbLINX MAaCCUBOB AaHHbIX, XPaHALLUXCA BO BHELWHMX UCTOYHUKAX.

Bblnn paspaboTaHbl cepBUCHI, MO3BONAIOLWME 3anpallnMBaTb JaHHbIE U3
BHELIHNX UCTOYHMKOB, OTODParXkaTb MX B pecypce B BuAe Tabauu, uam
rpapuryeckmnx sasmcnumocteit, 1Mbo nepenaBaTb MacCMBbl AaHHbIX A5
NanbHenwen o6paboTKM COOTBETCTBYHOLLMM CEPBUCAM.

Pa3paboTKa meHeaKepa, OCyLLEeCTBAAOLWEro B3aMMOAeNCTBME AaHHbIX
CepBMCOB, BblINOJIHEHA Ha A3biKe PHP.

[ns nocTtyna K BHYTPEHHEMY XPaHWUINLLY OHTONOTMK Obla UCNONb30BaH A3bIK

SPARQL n 6ubnnoteka EasyRdf. B KauectBe npoToKona obweHmna ¢ BHELUHUMMU
NCTOYHMKAaMM AaHHbIX Bblna ncnonb3oBaHa bubanoteKka protobuf KomnaHum

Google.



Cucrtema ynpasieHna sHelwHMMM AaHHbIMUA

UAUP NNP

Moneb3osatens

CepBucsl, Cepsucol

@ | 1

peanuayiouine BU3YanW3aluuu 5
metoasl MNP AaHHBIX RDF- HTONOTHA
BHewHwe B nne BHewhue
XpaHuauiLe pecypcsi
Cepsmchbl Cepaucel
NoNb30BaTENBCKUX aHanW3a -
WHTepdecoB OAHHBIX
; — RDF- KoHTeHT
PenozuTapyid metoaoe MNP XpaHUAMLLE WUAWP MNP
A A
A Cucrema ynpasneHua
CHCTEMHBIE CEPBMCEI <

BHELIHMMK AaHHEIMK
Y
| Y
3arpyaumnk

PeAaKkTOp AaHHbIX

Pazpaborumk MCINP
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[Mpmepbl CNONb30BaAHUA
npeanaraembix cpeacrts KNP u metoauku
ana paspaborkmn UCMMNP

MeToauka n apyrme cpeactsa KIMNP 6bian ncnonb3oBaHbl Ans pa3padboTtku UCTMP
N3 pa3HbiX NpegMeTHbIX obnacten:

«Yrpo3bl aHepreTuyeckom 6esonacHoCcTn»,

«MpodunaKkTMka n neyeHmne 3IEMEHTO30B».
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UCMMP no yrpo3am 3HepreTuyeckom 6esonacHocTu

HauywuoHanbHas
6e30mnacHoCTb

dparmeHT BK/IKQUaeT
OHTONOrMKU IHB
SKOHOMMYEeckas
6e30nacHoCTb
[ocynapctBo BKJIlQYaeT

CBA3aHa C CBA3aHa C

3HepreTnyeckas
3K0H0MVIKa/MMeeT_> NHTepecsl 4—o6ecneqMBaeT'—[ 6e30NacHOCTb 4——Bnuser dakTop

/

Yrposa

xapaktepusyer

DHepreTuyeckas -
MpaxaaHWH P O6beKT MoTpebHocT bj CobbiTne
Sl SHEepreTuku N
OCYLueCTBIIHeT / AOCTynHOCTb] Meponpwﬂme)

- [HOTDEGMTenb]
ﬂpOVIBBOACTBO #/
3Hepropec cos
L propecyp
/ ﬂpomasop,menb
p
MepepaboTka XpaHeHue
\BHGDFOPGCYDCOBJ \3HepropecprOBJ FIOCTaBu.WIK
" T—

TpaHcnopT PacnpeneneHune 5
3Hepropecypcos \3Hepropecypcos [ HePFOPeCYDC
J




UCMMP no yrpo3am 3HepreTuyeckom 6esonacHoCcTH

DKOHOMUYeckasn

Yrposa 3b

yrposa

yrposa

[Couuaano-nonm.

TexHoreHHas

Jeduunt nHBeCT. pecypcos

Y 4] |
HeadpekTuBHoe
ucnonb3oBaHue TIP
Ll
HecbanaHCMPOBaHHOCTb
3HeproHocuTeneun TPyAoOBble
KOHMANKTBI
[ [ 1]

nosINTUY.
KOHMNUKTbI
xuvuieHune TOP

pasnuune
OX0A0B

yrposa

370

bu3nyeckunii sHoc
npouss. ¢poHAO0B

J
|

[

aBapuu, B3pbiBbl, NOXapbl
Ha ob6bekTax TIK

J

\

M.6

dparmeHT oHTONOrMK DHB

Kn6epyrpo3sb!

MpupoaHas YnpasneH4yecko-npasosas
yrposa yrposa
3
3T0

N

OWKNBKN SHEpreTu4ecKomn

]

B APYrUX OTPacnsx

[aaapuw, B3pbIBbI, I'lO)Kapbl} (

3KCTPEMU3M
06WecTB. ABMXEHNI

\

HefoCcTaToK
TPAHCNOPTHbIX CBA3EeW
MeANeHHbIA NPUpPOCT
pasBefaHHbIX 3anacos
(MOHOI‘IOHMSM npomsaonmeneﬁ]
[.qwcnponopuwu ueH Ha ToP
(pocr cnpoca Ha T3P]

3aBUCUMOCTb OT
3apy6exHblx NapTHepoB

[ [ T |
(stxwﬁ Tex. YpoBeHb o6opy,qosaHuﬂ]
| 1
(KpM3MC HennaTexeﬁl

KOHUEHTpauua nponuseoacTea
M TPAHCNOPTHbIX MOTOKOB

]

\

M NPOU3B. MOLHOCTEN

[HGAOCTaTOK pe3epsoB TOFIJ'WIBB]

ANUTENbHbIE
ManoBoAbA

I

NONUTUKN MporpamMMHo-
1\ N\ TexHu4eckue
= BUPYCbl
[CTMXVIVIHbIe 6e.qcrama] npasoBoe obecnevyeHue u (eMpycer)
AHTUMOHOMONbHAs
noAuTUKa
VN 3KOHOMUYECKUE
HeadbekTUBHas (MHTEepHeT-NNaTexm
M TOProBnsi
CypoBblE UMb 3Heproc6eperatouas P )
nonuTUKa

LA\

L

HEeAO0CTaToOYHOE roc. KOHTEHTHbIE
perynvpoBaHue (HecaHKLUMOHMPOBaHHbIN
Aoctyn)
11 )
ype3mepHoe \ \

»
LoC I BMCHIaTARCTEO npeAHaMepeHHble aTakm

Ha uHdbopmMaumo 1
CUCTEMbI ynpaBneHus

|

cnyvyanHble

] [(qenoseqecmﬁ ¢aKTop)]

HWU3KMWI1 ypOBEHb =

X03. ynpasieHus

KPUMUHanu3aumsa n
no66u3mM B aHepr. cekTope

HeJocTaToYHas
KBanudukaums

KazapoB
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ra3OCH85)KeHMe)

PparmenT (srexrposneprema)
HedTAHas
OHTONOTrUK IHB \ (TennoaHepreTMKaJ
—>

penutcaHa He(bTeCHaﬁ)KeHMe]

ras

/vLYI'ﬂeCHaG)KEHVIe)
HepreTuyeckas
JHepreTunyecka . CHa6>KeHme TennOCHa6>KeHMe)

oTpacnb ,qenMchHa

(3ﬂeKTp0CH86)KeHMe]

Bo ocnaﬁmeHMeJ
MasyT paaae.cu(a [ il
cosnaer
V'MEET OTHOCUTCA K obhida
KepOoCUH /nc yaer MpoaykT mmeeT‘b( XapaKTepwcmxa MmeeT 06'beKT BbINOJHAET nepepa60TKa
T TpaHcnopT

XpaHeHune

Aun3enbHoe

TONNMBO ncnonb3yer nmeer

MOXeT 6bITb

(3ﬂeKTp03HepFMﬂj

MO)KeT 6bITb
TEenno3Heprus
HY)KAbI KOMMYHaﬂbHO-
3HepI’ETMKM BHYTpEHHEE 6biITOBOE
notpebnexHue
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ag= SHepreTuyeckas

6e3onacHocTb PO

dparmeHT

obecrneyeHne 060CHOBaHHbIX NOTPEGHOCTEN NoTpebuTenem OTCYTCTBME KOHTPOIMPYEMOrO U MPOrHO3MPOBAHHOIO
B SHEPrM 3KOHOMUYECKN AOCTYMNHBIMUA ANS HAX Crpoca Ha 3Hepropecypcbl
3T0———P|
-_ 3HEpreTMYeCcKUMU pecypcamMmm NpUeMeMoro Kayectsa OHTO/10TUN 3H 5 Jlokanuszaums BHYTPEHHSS

MacwTab (rocysapcTBeHHasi, permoHanbHblasi, MecTHas)

O6uiectBo

T —

WcyepnaHue NpupoAHbIX 3anacoB 3Hepropecypos
Jlokanusauus BHYTPEHHsIS

MacwTab (rocysapcTBeHHas, pervoHanbHblasi, MeCcTHas)

Yrposa 3Hb CHuxeHne onbbemMoB A06bI4M M NPOU3BOACTBA SHEPropecypcos
Nokanusauus (BHELWHSNSA, BHYTPEHHNNA) 3TO Jlokanu3aums BHYTPEHHAS
MacuwTab (rocyaapcTBeHHas, peroHanbHblas, MecTHas) MaciTab (rocyaapcTBeHHas, peruoHanbHblas, MecTHas)
XapakTtep (NnpupoaHas, TexHoreHHas)

310 npeanpusTUS Ccpepa (ynpasneHyeckas, skoHOMUUECKas, PaspyLueHue "kaHanos cesi3n" (Tpy6onposoaos, J13IM)
noauTUYecKas, counanbHas)
yupexaeHus

HOKaﬂVIBaLlMSI BHYTPEHHSASA
ObecneyeHune B NOAHOM 06beMe]

( MoTpebutenn 3Heprm4j

MacwTab (rocyaapcrBeHHas, permoHanbHblas, MecTHas)
noTpebHoCTEN B 3HEprumn

B HOPMaJibHbIX YCII0BUAX

Ype3mepHoe NoBbIlWEHWe 3aTpaT Ha NPOM3BOACTBO
1 Aobbluy 3Hepropecypcos
/y(OKJ'bEKTbI BHEPFETMKM) Jlokanuszaums BHYTPEHHSAS
O6bexT SHb 370 MacwTab (rocysapcTBeHHas, permoHasnbHblasi, MecTHas)
s \‘{MchpacrpyKTypa SHEDFeTMKMJ
ObecneyeHne rapaHTUPOBaHHOMO
MWUHWManbHOro obbema
3T0O—P 6 i
notpebHocTeln B 3Heprum YnpaBneHyeckue v nNpou3BOACTBEHHbIE
B 3KCTPEMasibHbIX YCNOBUAX MNpeamet IHB 5T0 npoueccsl A06bIYM M AOCTaBKM

3Hepropecypcos notpeéutensim
PaspaboTka u peanusauuns MeponpusTui,
NOBbILWAWMX 3aLULLIEHHOCTL NoTpebuTenei

CrpaHa
SHEpPrun OT BO3HWKHOBEHMWS BEPOATHbIX Yrpo3
HapylweHusa 6ecnepeboiiHoro aHeprocHabxeHus

N CHMWXawwmnx BansgHUe oT 3TUX yrpos

3TO PervoHsb!
(3Hepromns6bbITOYHbIN, 3HEproaeULMUTHbI)
L B C/lyyae Ux HacTynneHus Cy6vext OHB ]
CraTtyc (nocrasLymnk, noTpebutens)
—

370

\ denepanbHble, pernoHasnbHble U MECTHble

WCNOJSIHUTENbHbIE N 3aKOHOAATE/IbHbIE
OopraHbl Bnactm

PyKOBOACTBO 3Hepl’0KOMI‘IaHMﬁJ
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4, EnergeticSafety (http://www.semanticweb.org/gal/ontologies/2018/0/9/EnergeticSafety) :E&xear\omoﬂ&mm_muaz_zma-lz-u_zn-;?mu_‘ [E=REE
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<|| > || € EnergeticSafety (http://www.semanticweb.org/gal/ontologies/2018/0/9/EnergeticSafety) || Search...
Active Ontology = | Entities = | Object Properties = | Individuals by class = | DL Query = | SPARQL Query = |
| Classes | Object properties | Data properties | Annotation properties | Datatypes | & Asapua_na_3C — hitp://www.semanticweb.org/gal/ontologies/2018/0/9/EnergeticSafety#Asapna_na_3C

E i |Individua|ﬂmnotations |Individua| Usage |
%3 E PP Il Usage: Asapua_ta_3C F1 = m] ]

v owl:Thing Show: v thisivl different

- FreorpadmueckoeMecTo ] szd 17 uses of Apapua_Ha_2C =
p-- 0 leATenbHOCTD V-4 ABapua_mua_3C
v-@3apawadw6 e L ] AB3pWA_Ha_3C
rnobanbHan3apava || b & AsapuA_Ha_3C nvkenaupyetNocnenctema YC_Ha_obrekTax_TIK
) KOHKDETHAA 300,00 | (S (R & AsapuA_Ha_3C Type KoHkpeTHaa3agada
b0 UnhopMauHoHHbIiiPeCYype || . B ApapuA_Ha_ 3C rdfs:label "Arapwa Ha snekTpocTaHUMK " @ru
1r----_' Obvekra2wb .ABapMﬂ_Ha_SC cBAzZaHaC PazpalboTia_NWKBMAALMOHHEIX_MepOrpraTHid
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® Obuwextoueprermes ] & AsapuA_Ha_3C 3anaua_HazsaHwe "ABapWA H3 SNeKTPOCTaHUMK @ru
) SHepreTnueckaaOTpacnb
- ) Opranunzaums "'----. KapnoeCemaHuyerOnpegeneHHAYrpozbi3Hb
- Mepcona _____ & KapnoeCemanueeOnpeneneHMAYrposEIIHE onKUckiBaeT_MyGnMKaumMa_3anauadHE Asapua_Ha_3
-0 nnp —
v NpeaMeTdHb v--4p MHB_ABapus
) Kpurepniioub bt
 NMpouzeoacTeeHnbiiilpoueccd | 4
) ¥npaenenueckuiilpoueccd Description: Asapna_na_3C ][ H ®] ¥ § Property assertions: Asapua_na_3C
v DarTopblBNUAHKA
'. MeponpuATHe Types Ohject property assertions | =
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-0 Mybnukauma
b0 CnynebubiiiKnacc Same Individual As B ceAzaHaC
- CobbITHE PazpaboTka_nMKBHOAUMOHHLIX_MepOnpHA
-} CybbertIHB ) o mm ceAzanaC PazpaboTka_npeBeHT_meponp
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: nDHDz;HI:::;IYFDOEIﬂ Data property assertions
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@ TexHoreHHaAYrpo3a 3NeKTPOCTaHUHK" @ru
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SHEPTETUYECKOWU BE3OMNACHOCTHU

CUCTEMA NOLAEPXKWU MPUHATUA PELLEHUA

leorpacduueckoe MecTo
& [leaTensHocTs
= 3ajaua SHepreTuueckon HezonacHoCTH
mobaneHan 3agaua
+ VHdopmaumoHHLii pecypc
=  ObvekT JHepreTuyeckon GezonacHocTh
WHdpacTpykTypa 3HepreTuku
OBbeKT 3HepreTukn
= Pecypc
4 TonnueHo-3HepreTUueckui pecypc
SHepreTuyeckuit pecypc
SHepreTuyeckas oTpacns
Opranuzauua
Mepcoxa
+ Togaepxka NPUHATUA peLueHuit
= [IpeameT 3HepreTuyeckoit HezonacHocTu
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NUKBMAMDYET noCnencrsmna

Yrpo3a JHepretuyeckon besonacHocTn

UC Ha obbexTax TIK

CBA3aHa C 3afa4yen

3afa4a JHepreTuyeckon besonacHocTu

PaspaboTka u peanu3auua NpeBEeHTUBHbLIX MEPONPUATUA

Pa3paboTka IMKBUAALUMOHHbBIX MEPONPUATUNA

ObpaTHble cBA3M 0bbeKTa

OnUCbIBaeT 3afavy

OnpefeneHne v yrpo3bl 3HepreTtuyeckon 6esonacHoctu, 2016, cratba

peiuaer KoHKpeTHy1o 3afauy

Merop / cpeacrso

MeToa HeaoonpeaeneHHbIX BbIYUCIEHUR

WHCTpYKUMS /threats/uploads/75/83/1554f7f6be9cb89f724302899608.pdf
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t)) Obuekr "Asapus Ha snektpoes X | |JS d650ad18a7010b%eecl0bil7’ X

Cc 0O @ https://uniserv.iis.nsk.su/threats/uploads/40/b3/d659ad18a7019b9... ¥

H e d) (0] p MaJibHOe 3anaya "ABapHs Ha eKTPOCTAHUMH"

Paccmarpusaercs  MOJC/HMPOBAHME  PEAKLMH  CeTH  JHEProcHalikeHMA  HA  YIPO3bl
o n M Ca H M e 3ap|a Ll M TEXHOIOIHYECKOrD THIA.

[Moapo0GHoe onMCaHKE 3a1a4K JaHo B nyOIMKaLMK, YKa3aHHOIH Ha CTPaHHLIE JaHHOI 3a1a4n.

Ha pucyHke npuse/ieHa cxeMa NOCTABKH SHEPropecypea oT nponisoiuteneii k norpedHTensM n
HEKHE HAYANbLHBIE 3HAYEHHH KOIMYECTBA |1p0u35eﬂ.euuom, NOCTABIEHHOID, Ill)'l'peﬁ.'lﬁEMOI'U,
IIOJI)“-IEHHOI'Q pecypca‘ KO l'Opble [0JB30BaTellb MOKET MEHATh. B yf{.llﬁ)( CETH, Cl)l)lEel'CTB)"K)I.I.l]'IK
IIOTPeﬁM'l'EJIHM, JOJEKHO  BBUTOJIHATLCH IIrJl‘J(‘."I'l‘]E‘.I ycnouue Gananca: cymma um—peﬁ:memmx H
uepe,uauuhlx ..'J.p)"I'HM IIGTPeﬁM'l'EJIHM pecypcna pauua CyMME Ilﬂle'leHthX pecypcnn,

9 []

3900 3% MPOMIBOAHTENH

O

notpefuTend

FlyHuTes
pe3sepeEHorD
70p XPAHEHHA
2,
/
2 % s
800

B apapuiinoii cuTyaunn y Kakoro-nuso NpodIBoJNTENs, NOAKIHYAKTCH MYHKTE PeIepRHOIO

xpanenna. CyMmMMmapHOe cofepkaHHe Pecypca B TAKHX [YHKTAX J0/KHO KOMIEHCHPOBATE €ro
cuxpameuue ¥ |1p0w3m),'1wreueﬁ B pe:;yub'ra're aaapuu. Jlwoboii |||)'rpeﬁu'rem, MOKET IIOJI)"“Ia'I'h pecypc
13 1000r0 NYHKTA PE3EPBHONO XPAHEHUA, T.€. NOTEHUHAILHO MERI1Y HUMH MOJKHO YCTAHOBHTh CBA3b.
B moaenu 3ajaun 3anatores Beca Takux ceazeil. Llens pemaemoil 3ana4n — ONTHMHIHPOBATE [IOTOKH
pecypcma u3 pesepauhlx xpauu.'mu.l IIOTpeﬁM'l'EJIS!M c yqemM BECOB UX CBAZE.

Paccmarpusaemad  3aja4a  MomeT OblTh  PEIISHA PatHBIMH  CHOCODAMH:  METOA0M
LENOYHUCIIEHHOIO  JIHHEHHOTO Ilpl)I'PaMMMPOBﬁHMH, METOA0M Hejll)l)llpejleJleHthK BEIYHCIEHHH
(MHB).
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19 Obuext "Asapwa Ha 3nexTpocTar X

C (1t & httpsy//uniserv.iis.nsk.su/threa

(* BepoATHOCTM aBapWW y NpowssoguTensi pecypcoe®)
ip[1] = 1

ip[2] = @;
ip[3] = @;
ip[4] = @

H

(* Ofuvembl SHEPropecypCos B PESSPBHBIX XPaHWUAMWEX, Telc KBT®4 *)

iu[1]=[e, 1@8];

fuf2)-fo. 100]: Cbpa rMeHT Mmoaenu
iu[3]=[0, 108];

(* KONW4eCTEO pE3ISpBHBIX XpaHdndw *)
¢ Ko 3a4a4u

(* BanaHcbl € y4eTOM BEPOATHOCTH aBapwi. CKONbKO NPOMSBEN, CTOAEKO W OTNpasunw noTpeSuTenam.®)
for ( §j =1, 1, M;
sum{ i= 1, 1, M3 ix[i,3+N]) = ( 1-ip[§] ) *a[]] };

(*Beca (NpHOPWTETH) cBRZEA Meway noTpeOWTENAMM, NOCTABWMKEMM W NMYHKTaMH PEe3ISPEHOMC XPEHEHWA *)
(*Beenem seca no 5-GancHoll wkane®)
(*1-ouene ygobro; 2-ynobno; 3-s#m To e c&; 4-neygobro; S-odeHs neygobro®)
if[1,1]=1; if[1,2]=4; if[1,3]=4;
if[2,1]=2; if[2,2]=5;
5 if[3,2]=3;
3 if[4,2]=2;
3 iF[5,2]=1;
3 if[6,2]=1;
3 if[7,2]=23
=4; if[8,2]=2;
if[9,2]=4;
if[1e,1]=3; if[1e,2]=5; if[1e,3]=2;

(* iy[i] - noTok pecypca no pesepeHol gyre, Tuc KBT*u *)
for (i =1, 1, N;
for( J =1, 1, T; iy[i,j] = [e.1ee] ) );

(* BanaHchl € Y4ETOM BEPOATHOCTH aBapwi. CKONbKO HELONOAYSWAW B PESYNbTATE aBEPHA,
CTONLKD Aon#HO ObTh B3ATO WS pesepsHbX xpaHwauwy.*)
sum{ i= 1, 1, T; du[i] ) = sum( J = 1, 1, M; ip[3] *a[]] )i

(® Cymmapsbid NoTOK SHEpropecypca, WOXOAAWWRA W3 PESEDBHOTO XpaHunuwa *)
for (1 =1, 1, T;
sum( =1, 1, N3 iy[3.1] ) = 2u[i] s

(*Onaxox. 1-ecTe MOTOK pecypca no gyre, @-HET noToka ne gyre*)
for (1 =1, 1, N;
for( j =1, 1, T; iz[i,§] = [8,1] ) s

for (i =1, 1, N;
for( j =1, 1, T; iy[i,j]=0 -> iz[i,j] =8 ) );

for (1 =1, 1, N;
for( =1, 1, T; dy[1,j]50 -> iz[4,3] = 1) );

(* OcHosHoW Banawc. CymmapHueil obwem noTpebnsemsix peCypcos W NepenocTasNeHHBX Apyrum noTpebuTtenam *)
(* paBeH cymmapHoMmy oBbeMy pECypCOB, NMONYJYEHHHX OT NPOWSEOAMTENER W W3 NYHKTOE PESEPEHONO XPaHEHWA™)
for (1 =1, 1, N;

b[i] + sum( § =1, 1, N5 ix[§,4] ) =sum( § =1, 1, N+ ix[1,3] ) + sum( J =1, 1, T; dy[1,3]1 ) )s

(* Uenesan dyHkuwa *)
igoal= sum{ i= 1, 1, N;
sum( 3= 1, 1, T; if[4,31%4z[4,3]1 ) );
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5]
t§) Obwexr "Asapws na snectpoctar X |J§ Client x +
C 1t @ Notsecure | uniserv.iis.nsk.su/threats-files b ¢ A = Paused o o
NHTepdelic gna sBoga
Pe3ynbTaThbl BbIMUCAEHWE
Konu4yecTtso npon3soguteneia 4 ﬂ,a HHbIX M pOCMOTpa
Konu4yecteo notpebutenen 10
pPe3ynbLTaToB
Konn4ecTso pesepBHbIX XpaHununLy 3
O6bemMsl NPON3BOACTEBA SHEProOpecypCcoe
BeposTHOCTW aBapun y Npon3BoAUTENEN PECYPCOB
0O6bembl NoTpebneHna sHepropecypcos
0Obbembl 3Hepropecypcos, NOCTaBAAEMbIX NOTpebuTenam
ObBbLeMbl IHEepropecypCcoB B pe3epBHbIX XpaHUANLLEX
MpuopuTeThl CBA3EKA MeXAy NOTPEBUTENAMM N NYHKTaMN pe3epBHOro XpaHeHws
[ -
t{) Obbexr "Asapwa nasnextpoctar X |J§ Client x +
3aMEeHUTb TeKYLLY MO
C 1t @ Notsecure | uniserv.iis.nsk.su/threats-files/web/accident/Client.html i U] Paused °
O6bemsl 3Hepropecypcos, noctaensemsix notpeburenam(ix[i,jl), Teic kKBT*y
3 4 5 6 7 8 9 10 11 12 13 14
1 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 43 0 0 0 0 0 20 0 0 0 10
4 0 0 0 0 0 0 0 0 25 18
5 0 0 0 0 0 0 0 0 15 33
6 0 0 0 0 12 0 0 0 10 32
7 0 0 0 0 0 0 0 0 0 22
8 0 0 0 0 0 0 0 0 7 33
9 0 0 0 0 0 0 0 0 39 0
10 0 0 0 0 0 0 0 0 0 0
3aKkpbiTh 62
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File Edit View Reasoner Tools Refactor Window Help
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|Ir‘|di\.ridua| Annotations | Individual Usage

'L: |=+ m & [lnarHocTika_3nemMeHTo30B
. s 15 v di
v @ owl:Thing Show: v thislv different
v 3aboneBaHue Found 25 uses of AMarHocTMKa_3neMeHT0308 el
----- ) BpoHxo-neroyHoe V-4 IMarHoCTHKa_ 3NeMEHTOZ0B
) T’MHeKonoOrMYeckoe e .,ElmarHocmr{a_anenemoma BKNHIUaET_3anada_3anada BelreneHmnellC
- MKT e . OAWarHocTMKa_sneMeHTo308 Type MNpyknagHan_3anada
""" @ NHdekunoHHoe .,ﬂMaI’HOCTMKa_SﬂEHEHTO30EL BENHOUaeT_3afava_3agada AwarHoctyeallc
| A R @ Kowwoe & OvarHocTMKa_3neMeHTO208 BKNMOUAET_33A3aua_3agaua AHanmsTekylueiCuTyaumm
""" @ Kpoen - ElAWarHocTMKa_=neMenToz08 rdfs:label "OvarHocTika snemendTo308 " @ru
""" : Hesponornueckoe ~ ) AMArHOCTMKA_SNEeMEeHTO30B BKNKU3ET_3aaaua_32aaads CTpYKTYpMIaumMano
""" P gun:onoruuecuoe -~ dfp IMArHoCTMKA_SNeMeHTo308 3agaya_HazsaHve "[AWMarHoCTHKa SneMeHTo208” @ru
----- nopHO-ABBMIaTeNnbLHOro_annaparta
pHo-A - pata e & d1arHocTWMKa_3neMeHTo30B BKAKDYAEeT_3anada_3anada BuiABneHUedaKTopos
----- 0 OdranbMonorMyecKkoe
_____ © Neuenn .,ﬂHaI’HOCTHKa_BﬂEHEHTO30EL BKNHIUaeT_3aaada_3anada CTpyKTypu3auwalnc
..... @ Ceppeuno-cocyam .,ElmarHocmr{a_anenemoma pewaeTcAlpy_MNpuknagHas3afgada_0b6cnenosaHue MeaHoe_158_ 04—
_____ @ Cromatonornueckoe .,ﬂMaI’HOCTMKa_SﬂEHEHTO30EL BKNHIUaeT_3adada_3anada AHanma@akTopoe
@ ¥ponorwueckoe i &» AWarHoCTWKa_3NeMeHTo208
) anementoz : =
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) [pHKNanHan_anaua @ NpuknagHan_ = prnuaer_3afava_3apgava BoianenwelC
b UudhopMaunoHHbiiiPecypc
© MetoaCpencreoMccnenosanms M grknoyaeT_3anauva_3anaua [lmarHocturallC
0 ObbekTtMccnenoBaHuA Same Individual As BN prNYaeT_Zafava_Jaaada
) NpegMetccnegoBaHua AHanuaTexkywleACHTYaLHK

O Nybnukauuna

b PezynbratllpogykT

B MpodmnbHoe_zabonesanne
' PaboraClNauyMeHTamMu

- (0 CnyweubiiKnacc

- () CpepcreofleyeHun B grknoyaeT_3anauva_3anaua

Different Individuals EEesxnwouaet_Janava_3apava
CTpykTYpH3ayuano

M grknoyaeT_3anauva_3anaua -
BoiasnennedaktopoB

- Cxemalleyenun CTpyKTYpH2auualc
""" @ 3nement M prnwuaeT 3afaua_3apaua AHanuzdaKkTopoB
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UCIMMNP «9nemeHTO3bI»

OUWATHOCTUKA, MPODPUITAKTUKA
JNNEYEHMUE 3JIEMEHTO30B

CUCTEMA NOAOEPXKU NPUHATUA PELLEHUN
+

= 3afoneeaqne

TabnuyHoe nNpeAcTaBneHus IpadboBoe NpeAcTaEneHue

EpoHxo-neroyHoe 2adonssaqve "

MHexonomyeckoe zadonesaqne CeoiicTsa 0bbvekTa
Jepmatonorvyeckos 3adonesaHue
3abonesanue KT

3a00oneEaHne KpoEK

3adoneBaHue ONOpPHO-AEEMTATENEHON anNnapara
3afoneeaHne neyveHn Ces3n obbekTa
WHbekuMoHH02 3adoneaaHe
Hesponoriyeckos 3adoneeadue
OHKONOrM4eCkoe 3afonesanme 3apava NNP
QOdhTansmonorMueckos 3afonesaHne
CepasuHo-cocyoucToe 2afoneeaHne

OWarHocTHMKa 3NeMeHTOZ0B

Jelem/uploads/36/5b/b7d1506002batefesds670b0140e. pdf

BKMouUaeT Iagauy

BblABNEHHWE NPOONEMHOA CUTYALMK

CTOMATONorMHeckoe 3adoneBaxne Aunanuz draktopos

Yponoruyeckoe 3adonesaqne AHANWZ TEKYILEA CATYaLWN

3nemeHTo? .

JHOOKPWHHOS 3300neBaHne CrpykTypUzaUNA npeaAmMeTHo obnacti
= [offsp#Ka NPUHATHA PELLSHUA Bhiagneunue dhakropoB

= 3apaua Mne

CIpyKTYpHzauna npobneMHOR cUTYauun
MNpwknagHan zapava

+ WHbopmaLmoHHsIi pecypc Nunarvoctnka npobneMHoi cutyauum

<+ MeTon / cpeacTED MCCNSnOEaHUR pewmaeTca npu O6CnegoBaHM
OOBEKT MCCNEd0BaHMA

+ Nosauer wcnegosa
MyGnukaLua Meanos 18 04 2018

<+ Pesynetat / npogyxT

+ Mokasatens ObpaTHble cBf3KN 0b6beKTa
MpomUnEHOE 3300NE83HHE
FaboTa ¢ MauneHTamu pewaet MNpuKNagHyo 2afavy

++

CpeacTED NEYeHuA

MeTop / CpeACTBO MCCNEfOBaHUA
Cxema ne4sHur

HUMUHECKMIA 3NEMEHT Paccyaenus Ha OCHOBE NPOAYKUMOHHbIX NpaBun
WHCTPYKUMA Jelem/uploads/ba/cc/1fd955109c9ae75d87430065%af2.pdf
Beod AaHHLIX http://uniserv.iis.nsk.su/threats-files/web/cooling/Client.html|
OoCcTyn K cepeucy https://uniserv.iis.nsk.su/semp-files/SempWeb_Client.zip
Mogens https://uniserv.iis.nsk.su/elem-files/elementosesl.zip

OHTONOrMUEeCKOSe MOAENHWPOBAHWE

OoCcTyn K cepeucy https://webprotege.stanford.edu/
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NHTepdelic ana peaaktmpoBaHua 6a3bl 3HaHWUN

- EH"

Bhbixog,

3abonesaHwa || MNokazatenw ICpe.qma NeYeHHA || 3abonepanmna-NoxazaTenm || 3abonesaHuA-CpeacTea NeveHna

CHMITOMBI PanTopsl

XapawtepHble AN seGpaHHoro XapakTepHbIe ANA BuIBPaHHOro

3aBONEBAHWA CHMNTOMbI Jagath... 3360NEBAHNA HaKTOPHI

o} EHWA
Hay AHaNHIL

XapakTepHsle 4R BelBpaHHOro AHENW3BI 4NA BUATHOCTHHM BeIBPAHHOrO

3300NEBAHWA DLWYLWEHWA 33601eBaHNA

ConyTerayklMe 3a6oneBaHna

3abonesaHWA, CONYTCTBYIOWME

BeIBpaHHoMmy

E

3apgath CAMATOMBI

3abonepadue

3apaTh BEC CHMNTOMA ONA BbIBPAHHOMO
aafonesaHuA

HAPYIWEHHE CEPASHHOIO PHTMA
QJIRITITKA

CHH PEHHE

0T

OIYXAIHE CAIOHHLIX Kemnes
OTERH

MHIMEHTALHA KOWH

IUIOXAH CBEPTHIBACMOCTE KPOBH
IUI0XOE 3AHHBIEHHE PaH
NOBPEHCIEHHE HOITEl

8 ] 3

TIOBLIIENHOE JABIEHHE

I

NoTAMBOCTL
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NHTepdenc ansa BBoga AaHHbIX

MarHocTrKka
Mckate Beixog,
MaunedTel | OBwwe ceegerna || Mokazatenn ” AHarioss |

PervcTpauMoHHeId HOMED
p—
W
Orvecrao
Oara pomaeHKAa 21.03.1954

Non HEHCKHIA

(<]

npec
Tenedon

(=

Mata noceweHna 12.07.2018

257

|3nauenma\w

(=10

Beixag,

CumnTome!

CAMNTOMBI N3LUMEHTS
OwyweHma

OWyWEHWA naumeHTa

PeaynbTaTel UamepeHui

Pe3ynsTaTsl WIMEPEHUA NoKasaTenei
nauueHTa

Naymentsl || O6wWwKe ceegeHua || Mokazatend | Auaruois

PakTopel

DaKTopkl NAUKEHTE

AHanuabl

Ananusel nayuerTa

ConyTcTayowre 3abonesaHua

ConyTcTeyWNe 3a60NeBaHKA
nauuenTa

AHaNKIbI NAUMEHTa
OBWwii aHaNN3 KPoBK I OBwwil aHannz mo4n I A |
AHanuz HpoBK Ha M3 | AHanWa KPOBM Ha TOKCHYHBIE M3 |
Oc MaKpo- 1 F Thi
||
Ca
215 255
K I=|
35 55 T
Fe
& 304
p
0RT 145
Na
135 135
Mg
066 105
cl
o8 107
fats obcneposarn | |
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MpeacraBneHne 3HaHUM cpeacteamm Semp-TAO

class 3abonesaHue
HasBaHue: string;
CumnTtom: set of MCumnTom;
OwyuweHue: set of MOwWyweHwne;
dakTop: set of MNdakTop;
AHanus: set of MAHanus;
N3mepeHue : set of MokAHNS;
Conyt3abon: set of MConyTt3abon;
end;

class MNauueHT
damununa: string;
Uma: string;
Mon: TMon;
[aTta_poxaeHua: string;
BonesHu: set of 3abonesanue;
end;

class O6bcnepoBaHme
MauneHT: NauneHT;
NoKa3aTenb: set of MNokasaTtens;
HataObcnepoBaHums: string;

end;

class JnarHos
MNauyuneHT: NayneHT;
3aboneBaHue: 3abonesaHue;
Bec: integer:=0;
HaTtalloctaHoBKkMmnarHosa: string;
[*m ¢ m o cC o S |

MNokO6: tuple;f string :?string[];

end;

>

YA
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MpaBuna A4Na ANarHOCTUKM 3aboneBaHui

rule nocTaHoBKa_/narHosa
forall Sx: inarHo3( 3abonesaHune:S3, Mok06:Sno ),
Sy: O6cneposaHue( MaumeHT: Snau, Mokasartens: Snok, JataO6cnesosaHuns: SO0 )
when # Snok <> 0
=>
var SB : integer :=0;
var Ssetpok: set of MokasaTens;
Ssetpok := nokasartenu_3abonesaHua(S3);

edit Sx: AnarHos( MNaumeHT:Snay, JaTtalloctaHoBkuumarHosa: $ao);
for Siin Snok loop
for Sj in Ssetpok loop
if Si.HassaHme=Sj.Ha3BaHue
then
Sno := Sno + string[Si.Ha3saHwue];
SB:=5B+Sj.Bec*Si.Bec;
edit Sx: AnarHos( Bec:Ss, Mok06:5no );
end;
end;
end;

end;
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File  Server Client
Sessionld: Ocabd?ea-843a-4b12-a729-c1dbfad315814

Connection: Pipe openad

Cepsuc gna
7 obnenisrd Hazmanue: [leMumnT Kansuma
MCI'IOI'I b3OBa H Mﬂ A ing; Hazganue: JlegMuuT mardua

Hazgauue: flegMumur xenesa
pewartena Semp-TAO

Ona 3abonesanna JeduumMT KANbLMA XapaKTEPeHb!
CReAYLUME NOKAZATENH, BEIABAEHHBIE Y NALWEHTa NBaHO. :
YaACTHIE NEpenomsl

NOBLIWEHHOE A3BNEHHE

MblweyHsle Gonw

AeGUUMT BUTamuHa D

Ona 3abonesanna [ledMUMT MarHWA XapaxTepeHsl cAeayune
NOKaIATENW, BBIABNEHHBIE Y NAUMeHTa NBaHos :

MOBBIWEHHOE AABNEHHE

HENepeHoCHMOCTE Xanoaa

W36LITOYHOE NOTPEGNEHHE ra3MPOBAHHBIX HANHTHOB

Crpecc

”~ [Ona 3abonesanna [ledMuMT MENe3a XapaHTEPeHsl ClefyioumHe
end; NOKAZATENH, BHIABNEHHLIE ¥ NaLMeHTa MBaHo. :
type set_of csetof . AedUUMT Meneia
type set:ul:ﬂpﬂa:m =set of MNAxanms; ’ Auemun
type set_of_NowlaMs = zet of Noxlna;

NMaymenTy M H o PETBO MIOKOHAT KanbuuAa: 2
raBnetkm no 0.1 mr 3 paza & aeus

NMaymenTy M H o peTEo MMIOKOHAT kKanbuma: 1
rafinerka no 0.1 mr 1 pas 8 AeHs
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OCHOBHbIe pe3ynbTaThl

1. BbINO/HEH aHa/N3 COBPEMEHHOIO COCTOAHUA B 06/1aCTM NoAAEPHKKM
pa3paboTtku CIIP, BbIABNEHDbI CYLLECTBYOWME NMPUHLUMUMbI, NOAXOAbl U CPeacTBa
pa3paboTku nHtennektyanbHbix CMNIMP, xopolwo 3apekomeHaoBaBLne ceba Ha
NPaKTUKe, METOAbI NPUHATUA peLleHn B cnabodopmanm3oBaHHbIX NpeaMeTHbIX
obnactax.

2. Pa3pabotaHa moaenb KOMMIEKCHOM NOAAEPKKM pa3paboTKu
nHtennektyanbHbix CIMNP B chabodopmanmzoBaHHbIX obnacTax.

3. OnpeaeneHbl rpaHULbl NpeaMmeTHOM obnactu «lNogaepKka NPUHATUA PELLEHUN
B cnabopopmanin3oBaHHbIX 06/1aCTAX» U MOCTPOEHA ee OHTO/I0TUA.

4. Pa3paboTaH MHGOPMALMOHHO-AHAIMTUYECKUI PeCYypC NO NOALEPHKKE
NPUHATUA pelleHun B cnabodopmannloBaHHbIX 0baacTax.

5. Co3aaH peno3uTopuin MeToaoB NoAAEPKKA NPUHATUA PEeLlEHUN B
cnabodopmanmnzoBaHHbIx obnactax. Pa3apaboTaHbl U BK/IKOYEHbI B PEMO3UTOPUN
CEPBUCHI, peanmsyoline pag MeToaos NoAAEPKKU NPUHATUA PEeLlEHUN B
cnabodpopmannzoBaHHbIXx 06NaCTAX, CEPBU3 ANA OPraHU3aunmM A0CTyMNa K AaHHbIM
N3 BHELWHNX MCTOYHUKOB..

6. Pa3paboTtaHa u anpobupoBaHa Ha npumepe UCMTP 13 TexHn4eckom u
MeanLNHCKoM obnacTen meToauKa co3aaHuA nHTennektyanbHbix CIMP.



HanpaBneHua ganbHenwnx pabor

Pa3BuTHE OHTONOIMN NOAAEPHKKM NPUHATUA PELLEHUN,

[MononHeHne KoHTeHTa NAUP MNP onucaHnammn HoBbIX MeToA0B
(meToabl MalMHHOIO 0by4yeHuA, arperauMoHHblIe MeToAbl
MHOTOKPUTEPUANBHOIO OLLEHUBAHMA, MeTOAbl NOAy4YeHUA MHGopMmaLnn m
p.), NepPCOH, NPOrpamMMmMHbIX pa3paboToK, CBA3AaHHbIX C HUMMU
nybamMKaumm n MHPOPMaLMOHHbIX PECYPCOB.

Passutue peno3nTopui, peanmsaumna HoBbIX CEPBUNCOB, B YaCTHOCTMW,
cepBuncoB MHTepcbeﬁca C KOHEeYHbIM NOoJZIb30BaTeE/1IEM.

Pa3paboTka KoHKpeTHbIX UCMTP ¢ npumeHeHmnem pa3paboTaHHbIX
mogenun n cpeacts KIP.



