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Mpegucnoeue

1 NOAroTOBNEH Hay4Ho-o6pazoeaTentHeIM LUEHTPOM KOMNEeTeHUMA B obnacTu uMMpoBOi 3KOHD-
MUKW DPenepansHOro rocynapcTeeHHoro 6logxetHoro o6paszoBaTensHOro yupexaeHun eeiclwero obpasosa-
Hus « MoCKOBCKMIA rocyaapcTBeHHbIN yHUuBepouTeT umerdu M.B. NMomoHocosay (MY nmenn M.B. lomoHoco-
ga) u ODWecTBOM C OrpaHYeHHoN OTBETCTREHHOCTEH «MHCTUTYT pa3BuTua HopmaunorHore obuiecTeas
(MPWQ) Ha ocHoBe cOBCTEBEHHOMD NEPEeBOAa Ha PYCCKMH A3biK AHIMOA3LINHOR BepcHK cTaHOapTa, yKasaH-
HOro B NyHxTe 4

2 BHECEH TexHW4YeckuM KOMUTETOM Mo cTaHAapTuaaumnn TK 164 «cKycCTBEHHBIA MHTEMNEKT»

3 YTBEPXIEH W BBEOEH B OEWCTBUE Mpukasom ®enepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHui U metponorny ot 28 oktabpa 2024 r. Ne 1540-ct

4 Hacrtoawwia ctangapT aensetcd MoanhuLMpoBaHHEIM NO OTHOLWEHWIO K MeXOYHapoaHoMy cTasaap-
Ty MCO/M3K 5392:2024 «HdopmaynoHHas TexHonorna. MckyCCTBEHHbLIR MHTeNNexT. 3TanoHHaA apXxuTek-
Typa uHeHepun sHanwidy (ISO/IEC 5392:2024 «Information technology — Artificial intelligence — Reference
architecture of knowledge engineering», MOD). Mpw atom gononHuTencHele cnoea (hpasel, NoKasatenu,
CCHIMNKK), BKIKOHEHHBIE B TEKCT CTaHdapTa And yyerta noTpebHOoCTel HaUWoHansHOoM 3KOHOMWKKM PoCCHUACKOR
Degepaunm Wvnu ocobeHHOCTEN POCCUMCKOW HALMOHANBHOW CTAHOAPTU3ALWKY, BhIGENEHE! NOMYHMUPHEIM
KypCUBOM, @ OBbACHEHKMS NPUHUH WX BKIIOYEHWS NPUBEAEHbI B CHOCKAX.

CeegeHwns 0 COOTBETCTBMM CChINOYHEIX HAUMOHANLHBIX CTAHLAPTOB MEXAYHAapo4HEIM CTaHgapTaMm, uc-
MNOMNb30BaHHEIM B KB4YECTBE CCbINOYHbLIX B MPUMEHEBHHOM MEXOyHapogHOM cTaHgapTe, NpvBegeHsl B gonon-
HUTENBHOM NpUNoKeHMn OA

5 BBELEH BINEPBBIE

lpasuna npumeHeHus HacmosAlez2o cmaHdapma ycmaHoeneHsl 8 cmamee 26 @edepansHozo 3aKoHa
om 29 uroHs 2015 2, Ne 162-@3 «O cmandapmusayuu e Pocculickou @edepayuus. MHpopmwayua o6 uz-
MeHEeHUAX K Hacmoawemy cmandapmy nybaukyemcs 6 exe200HOM (0 COCMOSHUK Ha 1 AHBaps Mekylueao
2oda) UHGOPMAaUUOHHOM yKkadamene «HayuoHanbHbie cmaHdapmel», a ouuuansHbil MeKcm U3MeHeHud
U NONpasoKk — 6 eXeMECAYHOM UHPOpMAaYUOHHOM ykasamene «HayuonansHsie cmaHdapms». B cnydae
nepecmMompa (3amMeHbl) Unu ommMeHbl Hacmosawezo cmaHdapma coomeememeywwee ysedomnenue Gydem
onybnukogaHo & bnuxalwem BbIMYCKe EXEMeCcAYHO20 UHOPMAayUOHHOZO ykazamens «HayuoHanbHble
cmandapmes». Coomeememeyiowas uHpopmayus, yeedomMnesue U Mekcms! PasMelLames markke e UH-
thopmauuoHHoU cucmeme obleso Nons308aHuUA — Ha othuluaneHoM calme PedepansHo20 azeHmemsa no
MexHUYecKoMy peaynuposaHuo U Memponozuu e cemu MHmepHem (www.rst.gost.ru)

®© IS0, 2024
@ IEC, 2024
© Odopmnenre. PIBY «MHCTUTYT cTanpapTuaaumn:, 2024

Hactoawuin ctaHpapT He MoXeT BbiTh NONHOCTLIO UMK YACTUYHO BOCNPOM3BEAEH, TUPAXNPOBAH W pac-
npocTpaHeH B kayecTse oduuuansHoro usnaHua 6es paspeleHua PefepanbHOro areHTcTBa No TEXHUYECKO-
MY PEryrnUMpPoOBaHMI0 U METPONOIMK
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BeepeHue

MNpunoxeHns UCKYCCTBEHHOIO MHTENNEeKTa, NPUHUMN paboThl KOTOPLIX OCHOBAH B TOM YKMCNe Ha 3HaHW-
A%, BCE Yalle NPUBNEeKanT BHUMAaHWE. B MHXEHEPUWN 3HAHWIA 3HAHWA ABTOMATUYECKM UMW NONYaBTOMATHYECKN
npuoBpeTarnTcs U3 MCTOYHWMKOB WMHhOpMaLMKM, KOTOpas, B CBOK odvepenb, reHepupyetcs nytem oGpaboTku
KpynHomaclTabHelXx pasHOPOOHEIX AaHHBIX, NOMYHYEHHBIX U3 MHOXKECTBa WCTOYHUKOB. 3HAHUS MHTErpUPYIOT-
CA B CUCTEMbI, OCHOBEHHLIE HA 3HAHWAX, W UCNONL3YTCA ANA NPEAOCTABNEHUA MHTEMNMNEKTYaNbHLIX YCnyr
Ha ocHoBe 3HaHWW. OgHOW U3 Lenel WHXeHepWKu 3HaHWKW ABMNAEeTCA NpeacTaBneHde YenoBeYecKUX 3HaHWIA
(Hanpumep, B TakUX OTpPacnax, Kax UHaHCLl, MeguuMHCKoe oBCnyXuBaHWe, TPaHCNOPT W NPOMbILLNEHHOe
MPOW3BOACTRBO M APYTMX) W MX TRAHCOPMAaLMA B MallWHHBIE 3HAHWSA C MCNONB30BRAHWEM NPeacTaBNeHu, Kak
MOHATHLIX MIOOAM, TAK U MPUMEHUMBLIM B CUCTEMax UCKyccTBeHHoro uuTennexta (MIA). Ha naHHbId momeHT
VNHXEHEPWA 3HAHWA Hapaay ¢ GoNbWMMK gaHHbIMKA, ryBokum oBy4ernem, 0BpaboTKOR ECTECTBEHHOID A3LIKa
W T. 0. CTana o4HOW M3 OCHOBHEIX ABMNKYLLKUX cun paseutua UK.

Kniouessle TEXHONOMMK WHMEHepWUW 3HaHWA BKMOYAOT NpefcTaBneHue 3HaHWi, MoaenuposaHue 3Ha-
HWI, NpuobpeTerne 3HaHUIA, XpaHeHWe 3HaHWA, CIIMAHWE 3HAHWA, BEIYWCNEHWE 3HAHWIA, CONPOBOXAEHWE 3Ha-
HWIA, BU3Yanu3auuo 3HaHuia u 1. 4. Kpome toro, 6bino paspabotaHo MHOXECTBO NPOAYKTOE W peLleHWi Ans
nnatdopM ynpasneHus 3HaHWAMMK, NO3BONAKILLWX NOBLICUTL TMBKOCTL BHEAPEHUS MHKEHEPUM 3HAHWIA B Op-
ranusaumax. PacnpegeneHHole cucTemMel MHKEHEPUW 3HGHWIA MOTyT BbiTb WHTErPMPOBaHL! U PasBepHyThl Ha
OCHOBE npoueccoB obMeHa 3HaHWAMMW W COMPOBOKOEHWA 3HAHWA, OCYLLECTBNAKWMWXCH MEXOY CUCTEMaMM.
PacnpegeneHHsIe aBTOHOMHLIE CUCTEME] AFEHTOB M WX B3AWMOLEHCTBNE B CUCTEME CUCTEM MOMET JOMOnHW-
TENbLHO NOpoOXAaTh HeobxoauMoe MHTENNEKTYAlNbHOE M OCHOBaHHOE Ha 3HAHWAX NOBELEHNE AN COBMECTHON
paboTel 1 COTPYAHNYECTBA.

Cpega onwcanua pecypcos (RDF) [1], cxema cpegbl onucanua pecypcoe (RDFS) [2] w ee pacwnpenne
RDFS-PLUS, asbik eeb-onTonorui (OWL) [3], npoTokon u A3sik 3anpocoe B dopmare RDF (SPARQL) [4] u
CBA23HHLIE C OHTONOMMAMK TEOPUKW W cTaHgapTel [5—7] obecneynBaoT NPoYHLId YHOEMEHT U3 MHCTPYMEH-
TOB W TEOPWH ANA NPEACTABNEHWA W MOLenupoBaHus 3HaHuin. Takxe Gbinu paspaboTaHel W Apyrve CBR3aH-
HbIE C MHXEeHepWel 3HaHWi cTaHaapTsl,

VIHxeHepwsa 3HaHWA yCMewHo NPMMEHAETCA BO MHOTMX OTpacndax, BKNWYasa BbinBneHwe uHaHcoBo-
ro MoWeHHWYecTBa, YOaneHHYo aKcnnyaTauWio v TexHnyeckoe obcnyxreanve obopyaoBaHuWsa, aHanna npo-
thvnen nonb3osatenel U pekoMeHaauuKu No NPoayKTam, OTCNeMuBaHue W NporHo3upoBaHWe HanpasneHun
nccrneaoBaHuin, MHTENNEeKTyankeHbl KpeguTHEI aHanna, cyaebHele cnopel W NpeaBapyTeneEHLI pastop gen
Ha OCHOBE aHanorM4HelX CNy4aes, MHTeNNeKkTyansHoe pacnpocTpaHeHne HOBOCTEW, MHTENNeKTYansHan KoMm-
NbOTEpHas gUarHocTuka W nededHue u T. 4. MHorme opradu3auun paccmaTpyearoT nnaTgopMel UMW cUCTe-
Mbl, OCHOBAHHbIE HA UHXEHEePUW 3HAHWIA KaK BaxHYD MHMpacTpykTypy 3HaHuin. OgHako cnoBapy NHXeHepui
3HAHWA, OCHOBHbLIE KOHCTPYKTUBHbLIE KOMMNOHEHTH! WHXEHEPWUW 3HAHWW, NPOLECCHl WHXKEHEPUW 3HAHMA K WX
OTHOLIEHWA ELUEe YETKO He OnpefeneHbl. 3TO Bbi3biBAET HEAONOHMMAHNE W HEHYKHLIE PACXOAbLl HA KOMMY-
HUKALWIO MEXAY NOCTABLUMKAMKW OaHHbX, DyHOAMEeHTaNnbHbLIX TEXHONOMWIA, anrOpUTMORB, a TAKKe CUCTEMHbIX
WHTETPaTOpPORE W APYIMX 3auHTEPECOBAHHLIX CTOPOH B CUCTEMAaX MHKEHEePUK 3HaHMWIA.

Ytobbl obnerynts COTPYAHWYECTBO MEXAY 3aWHTEepecOBaHHLIMW CTOPOHAMKM WMHXEHEPWW 3HAHWA, Xa-
PAKTEPWUCTUKN W MPUNOKEHWA UHXEHEPUIA 3HAHWA MOTYT DbiTh BCRCTOPOHHE ONUCAHbI U KNACCUDULIMPOBAHSI.
MpegnonaraeTcs, YTO HACTOAWMA cTaHdapT ByAeT nCnonb30BaTeCA B KA4eCTBE PYKOBOACTBA N0 NOCTPOSHUID
CUCTEM MHXEHEPWW 3HAHWUA.
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HAUMOHANBLHBLIMN CTAHOAPT POCCUMUCKONW GEAEPALUUMU

McKkyccTBeHHbIW MHTENNeKT
ATANOHHARA APXUTEKTYPA UHXEHEPWUW 3HAHWIW

Artificial intelligence. Reference architecture of knowledge engineering

Oara eeegeHus — 2025—01—01

1 O6nacTb NpUMEHeHuUs

Hacrtoawuii cTaHaapT onpefenseT 3TANOHHYI0 apXUTEKTYPY UHXEHEPUW 3HAHWIA B 0BNACTU MCKYCCTBEH-
HOTO WHTEeNnekTa. JTanoHHaA apxXWTeKTypa ONWChIBAET PONK B PAMKEX WHXEHEPUK 3HAHWH, ABWCTBUSA, KOH-
CTPYKTUBHbIE YPOBHW, KOMMNOHEHTbI M MX OTHOLLIEHWUSA Mexay coBol M ApYrMMKU CUCTEMAMM C TOYKK 3pEHUS CH-
CTEMHOTO Nonb3oBarens U yHKUMOHANBHLIX NPeACcTaBNeHWA. HacTosWMIA CTAHAAPT Taloke coaepuT obuynii
CrnoBapk UHKEHEepHW 3HaHWIA C ONpefeneHUAMIY TEPMUHOB MHKEHEDPUM 3HAHWRA.

2 HopmMmaTuMBHbLIe CCbINKKU

B HacTosilLleM cTaHaapTe UCNonb30BaHbl HOPMATUBHLIE CChIMKIA HA CMIeAYWWA CTaHaapT:
MOCT P 71476—2024 (MCO/M3BK 22989:2022) WecKkyccTBeHHBIR MHTennekT. KoHUenuUUM 1 TepMUHO-
NOTAS VICKYCCTBEHHOTO MHTENNEeKTa

Mpumevanue — [py NONLIOBAHUK HACTOALLMM CTaHOApPTOM LenecooBpasHo NPoBEepUTE OENCTBME CCLLNOY-
HbIX CTaHOapTOB B MHGIOPMAaUMOHHOM cucTeMe ODLLErD NoNb30BaHWA — Ha oMunansHoM caluTe (egepanbHOMD areHT-
CTBA MO TEXHWHECKOMY PEryNUPOBaHMI0 U METPONCoriK B ceTi VIHTEpHET UnK nNo exerogHoMy WHhopMaLnoHHoMy yrkasa-
Tenw «HayuoHankeHele CTaHOAPTRI», KOTOPBIA onyBnMKoBaH No cOCToAHWIO HA 1 AHBAPA TeKYLLEro roaa, M no BeiMycKam
EMEMECAYHOTO MHJIOPMaUMOHHOTD yKa3aTtens «HauMoHanbHble CTaHOapTeI» 3a TEKyWMA rog. Ecnm 3amMeHeH CobINoYHbIA
CTaHAapT, Ha KOTOPsIH A3aHa HedaTUPOBAHHAA CCbINKA, TO PEKOMEHYETCA WCNOMb30BATH ASWCTBYIOLYD BEPCUIO 3TOM
CTaHdapTa C Y4ETOM BCEX BHECEHHLIX B AaHHYH BEPCHI0 M3MeHeHWH. Ecni 3ameHeH CChINOYHLIA CTaHOapT, Ha KOTOPbIH
AaHa 0aTHpoBaHHaA CCbiNka, TO pekoMeHOyeTch MCNONBE30BaTeE BERCUID STOMD CTaHOapTa C© ¥Ka3aHHLIM BhiLLEe rogom yT-
Bep¥AeHUA (NpUHATHA). Ecnv nocne yTEepaeHWA HACcTOALWEro cTaHOapTa B CCbINOYHBLIA CTAHAAPT, H3 KOTOPbIA AaHa
AaTUpOBaHHAA CCLINKA, BHECEHD WAMEHEHWE, JaTparMealles NONOMeHWe, Ha KOTOpOe OadHa CChiNKa, TO 3TO NoNoMeHWe
pEKOMEHOYETCA NPUMeHaTbL Bes yyeta qaHHoro MameHeHKs. Ecnu cobiNoYHbIR cTaHaapT oTmedeH 6e3 aaMeHbl, To nono-
WEHWEe, B KOTOPOM OaHa CChINKa Ha Hero, PeKOMeHaYeTCA NPUMEHATE B HYACTKH, HE 3aTPArMBatoLWenl 3Ty CCbinKy.

3 TepMuHLI 1 onpegeneHns’

NCO n M3K nogaepxmueatoT TepMUHONorM4ecke Bassl AaHHLIX AN MCNONL30BAHWA B cTaHAapTuaa-
LMW, PACTIONOXEHHBIE MO ClefyulUM agpecam:

- nnatchopma MCQO pna oHnanH-npocMoTpa matepwanos no cranaaptam (Online Browsing Platform,
OBP) gocTtynHa no agpecy https://www.iso.ora/obp/ui

- basa panHbix M3K «3nexktponeans» (IEC Electropedia) aoctynHa no agpecy hitp:/fwww.electropedia.org/

B HacToauwem ctaHgapTe npuMeHeHsbl TepMiHbl no FOCT P 71476, a Tacke cneayolwne TepMUHLL ¢ CO-
OTBETCTBYIOL MM OnpegeneHuamu:

3.1 apxurekTypa (architecture): OCHOBHBI® MOHATWUS WNK CBOMCTEA CYUHOCTV B €8 QKPYXKEHUW U py-
KOBOAAWMWE NPUHLKUMBI PEANW3ALMK 1 PA3SBUTUA 3TON CYLLHOCTKM W CBA3AHHLIX C HEK NPOLECCoB KU3HEHHOIO
umKna.

* TepMuHbI B JaHHOM pasfene NpyBeaeHs! B angaBUTHOM NOPAKE.

WNapanve ohuumansHoe
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Mpumevarue — Cm. [8], nyHrm 3.2.

3.2 apxuTekTypHoe npencrasnenue (architecture view): CoBokynHOCTE MHDOPMALKWK, BKNIOYAHOLLERA
YacTb ONUCAHKWSA aPXUTEKTYPbI.

MpumeyvyaHus

1 C TOYKM 3peHIA MHHOPMALMWA UMW AAHHLIX PELUAKTCA BONPOCH!, CBA3AHHbLIE G MHbopMaUWei, cthopMyNMpOBaH-
Hble € NOMOLLE WHbOPMALMOHHOTO NpeacTaBNeHus. OHO COQEPHKUT KOMMNOHEHTE! NPeACTARNEHWS, KOHLENTYANBHY MO-
OEnt 0aHHbIX, MOZENE YNPABMNEHVA AaHHEIMKM U MOAENb A0CTYNA K AaHHLIM, 8 TAIKe B3aMMOOTHOLLEHWA, CBA3bIBaOLLWE
3T HOMNOHEHTEI BMECTE.

2 Cwm. [8], nynkm 3.7.

3.3 aTpubyT (attribute): 3HaveHune onpeaeneHHoON XapakTepPUCTUKA CYLLHOCTU,

Mpumevanwe — AtpubByT «O6bekT X nmeet maccy 5 kre. 30eck «Maccay — 3T0 XapakTepucTUka, a «5 Kry —
3T0 3HAYEHUE, W HW TO, HKU APYroe No OTAENBHOCTH ATPUBYTaMK He ABNAITCA.

3.4

BeszonacHocTe (safety); OTcyTcTBME HEQONYCTUMOrO PUCKa.
[FOCT P 57149—2016/ISO/IEC Guide 51:2014, nynkm 3.14]

3.5 eusyanuzauma 3Haumn (knowledge visualization): Npouecc, koToOpLIM BU3yanbHO npeacTasnsaer
3HAHWA ANA NOASEPKKY YENOBEUYSCKOr0 NOHUMaHWA.

3.6 BeiuMcneHue 3Hanun (knowledge computing): Mpouecc nony4eHys HOBBIX 3HAHWK Ha OCHOBE Cy-
LUECTBYHOWMX 3HAHMIA M WX B3aWMOCBA3EN.

3.7 rpadh sHaHm# (knowledge graph): Mpadmyeckoe npeacTaBneHue CTPYKTYPUPOBAHHLIX 3HAHUIA © NO-
HATUAX W OTHOLLEHWAX MEXIY HUMM.

NMpumMevyaHus

1 I‘pacp 3HAHWIA MOXET cojepwarts OHTONOrMM M AaHHBIEe, OTHOCAWWECA K OHTONOMMK.

2 Mpadch aHaHwin MoxeT BbITe NpencTasned B Bue Habopa TpunNneToB, rae Kaw bl TPUMNNeT (fronoBa, XBOCT, CBA3L)
oBGoanaqaet ToT (hakT, 41O CBA3L CYLECTBYET MEXAY IO/10BHOR CYLIHOCTEI0 M XBOGTOBOM CYLLHOCTLIO.

3.8

naHHele (data): MNpepcraenedne wHgopmaumn B hopmaneHoOM BUAE, NPUICAHOM L8 Nepenadm, WH-
Tepnpetaumm win oGpaboTku,

MpumedaHue — [danHsie MoryT DeiTh 0bpaboTanbl aBTOMATUHECKN WK BRYHHYHD.
[FOCT P UCO/M3K 20546—2021, nywkm 3.1.5]

3.9 peatensHocTb (activity): 3anaHHas nocnegoBaTENLHOCTL UMM COBOKYNHOCTbL 3aaaq.
Mpumevarnue — Cm. [9], nyHkm 3.3.8.
3.10

DOCTYNHOCTL (availability): CeolcTBO, onpeaensollese BOAMOMHOCTL MCNONbL30BAHWA 0BbeKTa aBTo-
pW30BaHHbLIM CyGbEeKTOM NO 3anpocy.
[FOCT P UCO/M3IK 27000—2021, nyHkm 3.7]

3.11 uzHeHHbIl yukn (life cycle): Pazsutne cuctemel, npogykuwnmK, yenyri, NpoekTa unuw gpyron cosga-
BaEMOW YEMNOBEKOM CYWHOCTM OT 3ambiclia A0 BbIBOAA W3 IKCMyaTaLum,

MpumevyaHue — Cm. [10], nyukT 4.1.23.

3.12 vuxeHepun 3Hanun; M3 (knowledge engineering, KE): ucunnnuna, paccmaTtpueatowias npuob-
PETEHWE 3HAHWIA OT CNEeUWanucToB B 00nacTy 3HaHWiA ¥ U3 SPYTMX MCTOYHWKOB 3HaHKIA KW BKModeHne ux B Gasy
3HaHWA.

MpumMmeyaHusn

1 TepMUH «VHMEHEePWA 3HAHWI» VHOTAA OTHOCAT K KOHKPETHOMY YMEHWIO MPOEKTUPOBATh, CO3AaBaTk M NOAOEPHN-
BaTh GUCTEMbI, OCHOBAHHBIE HA 3HAHWAX.

2 Cm. [11], nywrkm 28.01.07. B OaHHbIi NyHKM OGbITU @HeCeHbi CNedyoujue U3IMeHeHUA: 3aMeHeHbl
nApumMeYyaHus.

2
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3.13

uHdopmauua (information): danHbie (3.8), koTopble 0bpabaTbiBalOTCR, OPraHM3YTCA M KOPPENWpPYoT-
CA ONsA nony4YeHus BbIXOOQHOMO 3Ha4YeHus.

MpumedvaHuwe — ViHdpopmauua kacaeTca hakToB, KoHUenuWi, obsekTos, cobeIThii, MOER, NPoLEeccoB U T. 4.

[FOCT P NCO/M3K 20547-3:2020, nynikm 3.3]

3.14 koHuenTyaneLHana mogens (conceptual model); OnucaHve obLWX KOHUENUWA U UX B3aUMOCBRA3EN,
8 YyacTHocTu, ansa obnerdyeHus obmerHa MHdopMaunen Mexay CTOPOHaMW B PAMKaX KOHKDETHOW npeamMmeTHon
obGnacTu.

NMpumevaHue — Cm. [12], nyukm 3.6. QavHsil nyHKm Gbin u3meHeH.

3.15 mogenvpoBaHue 3HaHuK (knowledge modelling): MNMpouecc, KoTopLIA ycTaHaBnMeaeT v Noagep-
wuBaeT paboTocnocoBHOCTE KOHLENTYansHOWM MoAeny Baskl 3HaHWIA.
3.16

pocToBepHocTk (reliability): CeoiicTBO COOTBETCTBMA NPEAYCMOTREHHOMY NMOBEAEHUID 1 pe3ynsTartam.
[FOCT P HCO/M3K 27000—2021, nyHkm 3.55]

3.17 oBbmeH 3HaHuaAMU (knowledge exchange): Mpouecc nepefayn, COBMECTHOTO MCNONb30BaHUA U
CNWAHWA 3HAHWIA U3 HECKONbkMX Bas 3HaHWA.

3.18 obpabomka daHHbIXx (data processing): To6as onepayus unu coeOKyNHOCML onepayull,
coeepwaemsix ¢ OaHHBIMU .

3.19 oHTonorua (ontology): COBOKYNHOCTE TEPMWHOB, BbIPAMKEHWA OTHOLWEHWS W CBA3AHHBIX C HUMMK
onpegeneHnii Ha eCTECTBEHHOM f3blKke BMECTE C OAHON WKW HECKONLKWMK qiopMankHeIMK TEOPUAMK, npen-
HazHaYeHHbIMW ANA OTPaXKEHWA 38JaHHbIX WHTEPNpeTaUui 3TUX onpegenerHui.

MpumedaHun

1 CnpasodHble Matepransl 06 MCTOYHMKaX, 0G0CHOBaAHUK W MHTERNPETaUWK STOM onpefeneHWs NpencTaBneHs
B [5], npunoxeHue C.

2 Cm. [5], nynrm 3.74.

3.20 nodomwem#nocms (accountability): O6s13aHHOCME OMYUMBIBAMLCH .

3.21 npodomyvemHeill (accountable): O6a3aHHEIll omYyumeleambCA 0 delicmeusx, peuweHUax u
pa6omocnoco6Hocmu™".

3.22 nonsTue (concept): EAMHKLA 3HAHUA, OTNUYAIOLWAACH YHUKANLHOR KOMBUHALMEN XapaKTepUCTHK.

3.23 npaswuno (rule): YTeepxgeHve B (hopMe yCroBHO-AENCTBYIOWETO NPEANOKEHWA, ONUChIBAIOLIEE
NOrvYEcKHe BbIBOALI, KOTOPLIE B ONPEaeneHHol hopMe MOXHO CAENAaTE M3 CYXOEHWSA.

Mpumevyarnune — lNpaBrno moxet BbiTh NocTpoeHo B hopme onepatopos «ECNKW-TOx», roe vacts «ECN»
onpenensieT KOHTEeKCT, a 4acTe «TO» cofepKuT YTBEDKOEHWE, KOTOPOE NPUMEHWMO, ECNW KOHTEKCT WCTUMHEH WK
NpUCYTCTBYET.

" Cuntaem uenecoobpasHei NPWBECTW AAHHLIA MYHKT B HOBOW pedakuny, KOTOPas WCKMoYaeT CHHOHNMWYHOE WC-
nonb3oBaHue NoHATVA «obpaboTka gaHHbIX» K caBToMaTu3nposaHHas ofpaboTka AaHHbIXY, a TaKKe TapMOHU3MPOBaHa
¢ DenepansHeiv 3akoHom ot 27 miona 2006 . Ne 152-93 «0 nepcoHanbHbIX OaHHBIX?,

"H opwurMHane HacTOAWero cTaHnapTa caenada cooinka Ha MCO/M3K 38500:2015, koTopbii Ha OAHHGLIFN MOMEHT
OTMEHEH M 3aMmeHeH Ha MCO/M3K 38500:2024. MocnenHnid, B CEOK O4Yepefb, Ha OAHHBIM MOMEHT He MMeeT ohuuMant-
HOMO Neperofa Ha PyccKWil A3kik. Mo3TOMY AAHHBLIA NYHKT U3NOXMeH B NPpUBeAeHHOW peaakunn Bes cokiNok Ha Apyrue
CTaHZapThl.

™ CM. npeapiayLLyio CHOCKY.
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3.24

npepctaBneHve aHaHum (knowledge representation): lNpouecc WNW peaynsTaT KOAMPOBaHWA aHAHWA
Ons nepegayv unu XxpaneHuna B Bale 3HaHWA.

MpumedaHwe —[loaHanorvu: 3HaHUA COOTHOCATCA C NPpeACTaBNeHUAMY 3HaHWIA, a Te, B CROK o4epelb, C UH-
:»lceHepweii 3HAHWA, TaK e Kak AaHHbIe COOTHOCATCA C Haﬁopamu KOAOB, @ Te, B CBOID oUepeb, C MHXEHepUe AaHHbIX.

[rOCT 33707—2016, nyHkm 4.1044. Jo6asneHo npumeqanuej'

3.25

npuobGpemenue 3Hanul (knowledge acquisition): lNpoyecc onpedeneHus MecmoHaxoxdeHus,
c6opa u ymo4yHeHUA 3HaHUl, a makxe npeobpa3oeaHue ux Kk audy, KOmopbil MoXem 8 dansHelweM
ob6pabambieamscs CUCMEMOLl, 0CHOBaHHOU Ha 3HAHUSAX.

fipumevaHue — lpuobpemeHue 3HaHUL ob6kLIYHO Npednofnazaem NpuaneyeHUe UHMEHepUU 3HaHU,
OHO MakKe ABNAEMCA 8aANHBLIM 3NeMeHMOM MaUluHHo20 oByYeHUA.

[FOCT 33707—2016, nynxkm 4.1065]"

3.26 npouecc MHXeHepMM 3HaHMA (Kknowledge engineering process): MHOXecTBO OEACTBWMA, C NO-
MOLLIO KOTOPBIX NMPpUOBPeTAaNT 3HAHWA OT 3KCNEePTOB NPEeAMETHON 0BNacTy U M3 APYrMx UCTOUHUKOR 3HAHWA
W BKMKYAT KX B Dasy 3HaHWA,

3.27 cea3k (relation): Accoumnauma Mexgy CyLWHOCTAMM,

MpumevaHue — Cm. [13], nynkm 3.3.2.29.

3.28 cucTema MHXeHepWuKn 3HaHWi (knowledge engineering system): Cuctema, kotopas npuobperaer
3HAHWUA OT 3KCNEePTOR NpeaMEeTHON abnacTi u K3 ApYrMX UCTOYHUKOB 3HAHUIA W BKMIOYaeT nx B Baay sHaHM.

3.29 cnvanue 3Hanun (knowledge fusion): Mpouecc cbveguHernns, KOMBUMHUPOBaHKA W MHTErpaunn
3HAHWIA U3 Pa3anNu4HbIX PECYPCOB B COrMacoBaHHylo dopmy.

3.30 cTpykTypUpoOBaHHoe 3HaHue (structured knowledge): 3HaHue, KOTOPOE OpPraHW30BaHoO Ha OCHOBE
3apaHee orpeaeneHHoro (npumMeHumoro) Habopa npasun.

3.37 cywHocTe (entity); OOBeKT okpyeHus nnv npegMmeTHoR 0bnacTu (06wekTs! M cobeITUS peansHoro
MWpa, abGCTpakTHLIE NOHATUA, OJOKYMEHTEl U T. 4.).

Mpumevyanue — B cnydae rpatha sHaHWIA DNUCAHWA CyLWHOCTER 06pasyioT CETk M 0GECNEYMBAKIT KOHTEKCT ONS
KA0W CNeAyioLLel UHTEPNPETaLMM CYLIHOCTH.

3.32 cxema (schema): PopmaneHOe onucaHKue Mogenu.
NNpumevwanue — Cwm. [14], nyHkm 4.1.34,

3.33 xpaHeHue 3HaHMK (knowledge storage): MNpouecc NPOEKTUPOBAHWA METOAOB XpaHEeHWA, OCHOBaH-
HbIX Ha TUNax NPencTaBneHWn 3HaHWW, UCMOMb3YeMOoW annapaTHoW W NporpaMMHON WHPaCTPYKTYpL! Ans
XpaHeHWs, KOANPOBAHUA W CO3LAHWS MHABKCOB 3HAHMWA.

4 CokpaweHus

OowL — A3blk sBe6-oHTonorvid (Web Ontology Language)

RDF — cpepa onvcaHua pecypcos (resource description framework)

RDFS — cxema cpefbl onncaHusa pecypcos (resource description framework schema)
SHACL — s3uik orpanuyeHus dopm (shapes constraint language)

" Cuutaem uenecoobpazHeiM B JaHHOI CNOBAPHOI CTATLE CACNATLCH Ha HAUMOHANLHLIA MOCT 33707—2016, rap-
MOHW3ZWPOBaHHbIM C MexayHapoaHslM cTaHgaptom MCO/M3EK 2382:2015, cobinka Ha koTopeld Beina coenaHa B OpuruHa-
Ne HacToAlWero cTaHgapTa, v OCTaBeuTE NpUMeYaHe M3 opuUrMHana HacToAWero cTaHaapTa.

i Cuutaem uenamoﬁpaﬁﬂblm NOBTOPWUTE OaHHYHD TEPMWHONOMMYeCckKyio CTaThio M3 HALUWOHAaNBHOro cTadaapTa, rap-
MOHW3MPOBAHHOMO C MEXAYHapoAHEIM cTaHaapTom MCO/M3K 2382:2015, cewinka Ha kKoTopklil Beina caenada B opuriuHa-
Ne HaCToAlero ctaHgapTa.

i
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SKOS — npocTas cucTema opraHusauuu adaHmi (simple knowledge organization system)

SPARQL — s3bikoBas cneuudprkauma 1 NpoOTOKON ANSA 3anpocoB 1 06paboTku cBA3aHHLIX AaHHbIX
B popmate RDF (SPARCQL protocol and RDF query language)

URI — yHuuunpoeaHHLIR naeHTudukaTop pecypca (uniform resource identifier)

URL —  yHudprUMpOBaHHLIA yKka3aTens pecypca (uniform resource locator)

W3C — KoHcopumym BeemupHoi naytudel (World Wide Web Consortium, W3C)

5 MpepcraBneHuna 06 MHXeHEPUW 3HAHWUIA

5.1 OBwme nonoXeHUs

MHKeHepua 3HaHWi NbITAETCA MMUTUPOBATE CYX/AEHWA W NOBEAEHWEe YENOBeKa-aKcnepta B JaHHOW
npegmMeTHoW obnactk. C pocTtom B nocnegHwe rofbl NOMyNAPHOCTM CYCTEM, OCHOBaHHLIX Ha 3HAHWAX, BO3-
HMKNa NOTPebHOCTL BO BCECTOPOHHEM MOOXOLE K NOCTPOEHWID TakMX CUMCTEeM, CXOOHbLbIM C MEeTOOAOMNOrUAMM,
VUCNONb3YEMEIMWA B NPOrPaMMHONA MHXEHEPMH. VHXEHEPWA 3HaHWIA BKNOYaeT B cebn npuobpeTeHne aHaHWi
OT 3KCNEepToB B NpeiMeTHoW obnactu, U3 OOCTYNHLIX AaHHbIX W APYTUX UCTOUHWKOB 3HAHWK W BKMOUEHWe
nx B Ba3y 3HaHui. Kpome Toro, DeicTpoe paseuTtve BonNbWKX SaHHbLIX, 0BnaYyHelx BelYMcneHwin, obpaboTku
©CTECTEEHHOMO A3bIKE, KOMMBITEPHOMO 3PEHUA U T. 4. YNyYWWno soamoxHocTv cbopa u obpaboTkn gaHHeIX,
4TO TakKe nobywaaeT opraHuM3auuMK W nwaer npunarats Gonslwe YCUNMA K paapaboTke HayKoeMKUX NpUno-
WEHWIA, OCHOBAHHLIX Ha JUCUMNAWHE WMHXEHepuWn 3HaHun. HxeHepua 3HaHui sapoaunack B koHue 1980-x
roAcE W MMeeT BoraTy UCTOPUKD Da3BUTKHA, Cpean JOCTUXEHWA KOTOPOR: cosaarnue opmaTa cBmeHa 3HaHn-
Amu [15], hopmupoBaHWe A3biKa 3anpocoB W MaHWNyNWpoBaHWA 3HaHuAMM [16] (npoekT Knowledge Sharing
Effort, Hayano 1990-x), nogoep»xka NpoUeccoB aHanM3a W NPoeKTUPOBaHWA CUCTEM, OCHOBaHHLIX Ha 3HaHUAX
(Knowledge Based Systems Analysis and Design Support, KADS, Ha4ano 1990-x) unu passuTtve 0BoblleH-
Hol metoponorun COMMON KADS (cepeguna 1990-x), NOCTPOSHWE OHTONOMMKU W OCHOBaHHOW Ha Hel Basbl
sHaHnui Cyc [17] (npogomkaeTcs).

5.2 BaXHble KOMMNOHEHTLI MHXEHEePUH 3HaHUA

BaykHble KOMNOHEHTBI MHXEHEPWM 3HAHWA BKIIOYAKOT NOHATUA:

- BHegpeHue;

- UH(pacTpykTypa;

- cUcTEMa;

- OrpaHuyeHne (HYHKUMOHUPOBAHUA CUCTEMbI;

- TpeGosaHue;

- flaHHbIE;

- 3HaHue;

- KOHCTPYWPOBaHWE;

- ONepUpoBaHWE 3HAHUAMMN.

37K NOHATMA MOryT BbiTe CTPYKTYPMPOBaHL!, AEKOMNO3MPOBAHL M B3aUMOCBA3aHLI Cheqyownm ob-
paaoM:

- CUCTEMa UCKYCCTBEHHOTD UHTENNEKTA, CBAZAHHAA C NPOLECCOM MHXEHEPWUW 3HaHWA UNKW cucTemoir 13,
NoAAEpPXVBAETCH NOCPEACTBOM NPOLEcca NOCTPOEHWSA MHKEHEPWA 3HAHWIA, KOTOPBIA OCHDBAH Ha AaHHbLIX U
nHdopmauum, NpoLecce DNEPUPOBaHNA 3HAHWAMK W (hyHAaMEHTanbHbIX MHbpacTpykTypax © y4eTom orpa-
HUYeHNA (PYHKUMOHMPOBaHWA CMCTEMBI;

- B cucTemy M3 nepenaotca orpaHnHenna thyHKUMOHWPOBAHWA CUGTEMbI, BbITEKaIOLIWE, HANPUMEP, M3
BapWaHTOB UCNONbL30BAHUA W TPeBoBAHWA K NPOU3BOOMTENBHOCTH;

- 3HaHus NpUoBPETaTCA B NPOLECCaX KOHCTPYWPOBAHWA W ONEPUPOBAHKWA 3HAHWSIMKM NOCPEACTBOM WU3-
BIIEYEHUA MH(DOPMAELIMM N3 MCXOHBIX JaHHbIX, BKITIOYaA CTPYKTYPUPOBAaHHbIE, MONYCTPYKTYPUPOBAHHbLIE U He-
CTPYKTYPUPOBaHHLIE AaHHBIE;

- nocne paspabotky cucTemel M3 MHALMUPYETCA NpoUece BHeAPEHWS, BKMIOYAKOLWMI MHTerpalwio, paa-
BEpTbIBAHWE W NPOOBMMEHWE CUCTeMbl 3.

Bonee noppofHo ato nokasaHo Ha pucyHke 1.
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5.3 B3aUMOOTHOLLeHUA Mex gy HH)KEHE]‘.‘IHEIT‘I 3HAHUWA U CUCTEMaMMU MCKYCCTBEHHOIo MHTENnekKTa

CornacHo dhyHKUMOHaNeLHOMY nNpegcrasnenuo cuctemel VW, npueegerHHomy B FOCT P 71476, atn cu-
CTeMbl UCMONb3YT CYLWECTBYIOWYD UHOPMaLUMI0 UNK pesyneTaTel Npeaslgylwlero obyyeHns ona nocTpoe-
HUA MOOEnu, KOTOPas annpoKCHMUPYeT NoBedeHue okpyKeHns, YToBel genaTb NPOrHO3bl B OTHOLWEHWM Byay-
Wero NOBEAEHWA.

Bnarcgaps oby4alownm gaHHeIM 1 HenpepeIBHOMY OBy4eHWio ¢ y4acTuemM BKMHYEHHOro B KOHTYP Ye-
NoBEKa MOgerns MalwWHHOTe 0byHeHWsa MOXHO KYpHpPOBaTh M PEerynspHO CUeHWBaTh, 0DHOBNATE 1 ogobpaTs.
MHxXeHepus 3HaHWI NpeqocTaBNsaeT AoNONMHUTENbHbIE BO3MOXHOCTM ans cbopa gaaHHbIX, 06paboTku AaHHbIX
Ans u3BneYeHus MHopmMaumum, a Takke Ans XpaHeHs 1 obMeHa AaHHBIMW, UHDOPMAUKWER UMK 3HAHWUSAMHK.

Cuctema M ¢ WHxeHepWei 3HaHWil MoxeT npuobpeTars 3HaHWA HENOCPEACTBEHHO M3 MHAOPMAaLIMAK,
V3BIMEYeHHOI U3 OaHHbIX, U B JansHenlem co3nasaTe basy aHanmid. B npouecce o6paboTkv gaHHbIX 3HAHUS
13 6a3bl 3HAHWA MOTYT NPUMEHATLCA ANA NPOBEPKK M CONPOBOXOEHUA 3TOro npouecca. B 1o ke Bpems, basy
3HAHWIA MOXHO NOOOePXUBaTL, 0GHOBNATL M NPOBEPATE NyTEM:

- BLIYUCNEHUA UMW BLIBEAEHUS HOBLIX 3HAHWA HA OCHOBE CYLECTBYIOLLMX 3HAHWA,

- NepecmoTpa u 0BHOBNEHUA 3HaHWIA C NocneayLWrM ofobpeHemM HKEHEPOM B MPOLECCe MX KypPUpo-
BAHWA NN BKMIOYEHWA B YHe CYLLECTBYHLWE 3HAHWUA;

- OTKPBLITUA HOBbIX 3HAHWIA B Npouecce oBpaboTkW AaHHbLIX U MHhOPMAaLWK.

Kpome Toro, 3HaHus u3 Basbl 3HaHWA MOTYT BbiTh UCNONL30BaHLI, YTOBLI:

- YNPABNATL BXOAHLIMU AAHHBIMKW, HANPUMED, NEepenasaTs CBefeHns o hopmaTte AaHHbIX, YCTPaHATh
OWWDKN B A@HHBIX, JONONHATE OTHOLWEHUSA MeXay AaHHbLIMU;

- KOHTpONWpoBaTh 1 0BbACHATL Npouecc 0By4YeHus unu pesynerar oby4yeHus;

- y4acTsoBaTk B npouecce obydYeHun B kavyecTse obydawwero Habopa.

B nocTpoeHHoi Ga3e 3HaHWi cuctemel MM ecTe ABa TUNa 3HaHWIA:

- 3HAHWA O MEeToAaX, B TOM YMCAe O MOAensx MalMHHOrO oByyeHus W ApYrvx Mogensx, OCHOBaHHbIX
Ha NoAX0Aax, KOTOpPLIE BKNOYAKT B ceba ynpaBneHne AaHHEIMW W CyOBLEKTUBHEIN OMBIT, MOMYHEHHBIA OT 3KC-
nepra;

- 3HaHWs O NPEeLMEeTHOW obrnacTh B BUAE NMOHATWIA, OTHOWEHWI, CYLHOCTEN, W3BNEYEHHbIE M3 TEKCTOB,
BMOEC W T. 4., NONYYEHHBIE N3 BXOAHBIX AaHHBIX WM MHMOPMaUMK, a TakKke U3 OCHOBOMONarawx 3aKoHo-
MepHOCTEeN, OTpaXaeMblX, Hanpyumep, B uavyeckny: Unu Buonornyecknx Mogenax. 3HaHue o cooepKaHum
MoxXeT BbiTe UCNONBIOBAHO [ANS KOHTPONS 1 0BBACHEHWA NPOLEcca W peaynsTatos obydyeHus, a Takke ans
MOMOLUM B YNy4LEHNN KAYECTBA BXOAHBIX AaHHbIX M MHopMauuu. B To ke BpeMs 3HaHWe 0 CoAepHaHuy Mo-
KeT ObITh MCNONBE30BaHO ANA YAYYLWEHWS NPOLEcca NOHMMAaHUA, CaAMUX YENOBEYECKUX 3HAHWIA U MHTYWL MK, a
TaKke MoXeT BbiTh NepenaHo apyrum cucteman M nnu noenuMAaTh Ha HUX.

PYyHKUMOHaNLHOe npedcrasneqHue cuctemel MM Bocnpon3eeqeHo B BEpXHEN 4acTK pUcyHKa 2, a cBA3b
VHMKEHEPWUW 3HAHWKA C cucTemamu MW nokazaHa B HWKHEN YacTy pucyHka 2.
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Yenoseqeckie 3HEHHA; OCYLLECTBNAEMBIE YenoaeKkoM abiGop
NPOEKTHEX pelueHWiA, paspaboTka W Hafeop
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PucyHok 2 — BaaumooTHowweHUA mexay M3 1 cuctemamn M

MpumewaHns

1 MNepepabotaHo Ha oCcHOBE thYHKLUMOHANLHOMO NpefcTaBnequs cuctemel WA ua FOCT P 71476—2024, pucyHok 5,
Baaa aHanwi gobaennetcs 8 cnctemy WM, @ Mooens 3anaeTcA Kak TMN 3HaHui 0 metonax. JobaeneH npousce nprobpe-
TeHus, 0BHOBNEHWA W CONPOBOKAEHUA 3HAHWIA. HenoBeyeckue 3HaHWA NobaBneHsl BO BXOAHbIE AaHHbIe. [NpuobpeTeHHbIe
JHEHWA TaKe MOryT OKadkiBaTe BNWAHWE Ha 3HaHWA YenoBeka. KDOME TOrQ, peayneTarel KYpPMPYKTCA 3KCNEPTOM K 00
DaBnATCA B 3HaHMA, KOTOPLIE MOXKHO NEpedaBaTe Lanblue.

2 MNyHKTUPHbIE NWHKMW, NOKA3aHHbIE B NereHae, NpeacTaBnanT BO3OeACTBUE MHAEHEPWMW 3HAHWA Ha cucTemy WA

3 NuHKs HenpepLIBHOMo 0BYYEHWA ABNRETCA TPUITEPOM Npouecca obydeHus.
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KomMnoHeHTel cucTembl MW v BAvAHKE MHXEeHepUW 3HaHuih npeacTasnexsl B Tabnuue 1. Bnuadue nHxe-
Hepuu 3HaHWA Ha cucTeml MM nokasaHno B Tabnuue 2.

Tatbnuuya 1— KomnoHeHTel cuctemel MK M BIMAHKME MHKEHEPWA 3HAHWIA

KOMNOHEHTH CHETEME KA Cuctema A BrinaHue M3
OfyuyeHune (onUWOHaNBHO) X
3HaHwnA X
CocTagnaiotlue 5
i YacTte 3HaHui 3HaHWe copepXaHua X
cucTemel WA
YacTb aHaHUIA 3HaHue MeToO0B X
ObpaboTtka X
OcywecTBNAEMbIE YENOBEKOM BhiBOp NPOEKTHLIX X
PeLeHniA, NpoeKTHROBaHNE, palpaboTka v Hapaop
OfyJatouiue aaHHbe (ONUMoHANEHO) X
BaaumooTHOWEHWR BxoaHsle AaHHbIe (3kcnyaTalnoHHble AaHHble, X
¢ cuctemoun MK WMHbopmalma)
PeaynkTar (NpeackazaHuA, OeHCTBUA) X
PeaynkTat (3HaHWaA, KOTOpbIE MOIKHO NepeaaThb, X
NpakTUHECcKue Maen)

Tabnuua 2— BnuaHne vHxeHepu 3HaHKM Ha cucTeMbl MW

[efcTBHE B MHKEHEDPMM SHEHWA

Onucanne

3aTparnsaemsle CoCTaBNAWNe

Hapn3upate 4 0B6bACHATE

3Hanusa cobupaTes U MCnonbay-
HTCA B Ka4eCTBe BXOOHbLIX AaHHBIX
ans obyveHus

3HaHuA, obyqeHne

HEeIX AaHHEIX

ObHoBnATL, BepudmuupoBate W | 3Hadwa cbeoBnAwTeH, BepuduuM- | 3HaHMe MeTOA0B, 3HaHWE COOepHaHna
yNpaensaTh PYIOTCA K YNPaBNAKTCA
Mpuobpetats 3HaHwsa npuobpeTtaioTcs M3 Bxog- | BxooHble gaHHble, 3HaHKA

CTpareriyecku ynpaenaTts

3HaHuA Wcnonb3yTca AnA cTpa-
Tervdeckoro ynpagneHus BXoaHkl-
MU OaHHEIMMK

3HaHuA

ConpoBoxpoaTs

3HaHusA CONpoBOXOaKTCH

OB6paboTka, aHaHua

HDHM EHATE M MHCNEKTHPOBAaTE

JHaHWA MCNoNB3YHTCA (MHCNekKTH-
PYHOTCA) Y NPUMEHSHOTCH

3HaHua, obpaboTka

BosaedcTeoRaTL HA METOALI

3HaHve coaepxaHWs BNUSET Ha
3HaHWue meToaoBs

3HaHue MeTOA0B, 3HaHWE CONepKaHns

BosgeiicTBOBETEL HA copepkaHue

3HaHve METOQOB BMWAET Ha 3Ha-
HWEe CogepxaHnA

3HaHue METOOO0B, 3HAHWE CoOepHaHnA

NMpumewaHne — Kawxgas aanuck B TaBnule COOTBETCTRYET CTPENKE BO3ASMCTRMA HA PUCYHKE 2,

6 3anHTepecoBaHHbLIE CTOPOHbI MHXXEHEPUU 3HAHUMN

PacnpegeneHHele yonyrv U WX NpeaocTaBnerHne MoryT NexaTe B OCHOBE MHXKEHepuW 3HaHwi. Ponwn 3a-
MHTEPEeCOBaHHLIX CTOPOH HHXEHEPUK 3HAHMA MOXHO PasdeniTh Ha crieayioliue KaTeropum:
- NOCTABLUMKM AaHHbIX COBUPaT W NPedocTasNAoT AaHHbLIE, KOTOPLIE MOXHO MCNOMNL30BaTL ANA NpW-

oBpeTeHUs 3HaHuh (cMm. 8.2.1);
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- NOCTaBLLWKWM OCHOBOMNONAaratLLMX TEXHOMNOMMA NpeaocTaBnsioT 6a30Bbie CUCTEMB! UMM UHCTPYMEHTbI U
TEXHOMOMMW ANA WHXEeHepuu 3HaHuia (cym. 8.2.2);

- NOCTABLWMKM ANTOPUTMOB NPefoCTARNAIOT HeobxoAuMble ANrOpMTMEL ONS WHMKEHEepPWUW 3HaHWIA
(cm. 8.2.3);

- CUCTEMHbIE MHTErPaToOPbl MHTETPUPYIOT MHCTPYMEHTEI, TEXHONOI MM, aNfOPUTMEI, AaHHbIE ANS UHKeHe-
pUK 3HaHUA (cm. 8.2.4);

- CEpPRUC-NPORANAEPEI 3HAHWIN NPeA0CTABNAKT YCNYrY HA OCHOBE 3HAHWW C UCNONL30BaHUEM NOCTPOEH-
HbIX CMCTEM MHMEHEDWK aHaHuiA unKn Baa (cm. 8.2.5);

- CNeUWanucTbl Mo NPUMEHEHUIO 3HAHUIA UCNONL3YIOT MHXEHEPWUK) 3HAHWA K YCNYTW HA DCHOBE 3HAHWIA
(cm. 8.2.6);

- NapTHEpPEl ND 3KOCUCTEME 3HaHWA NOAAEPHKUBAIDT pa3paboTky U NPUMEHEHWE CUCTEM UHMEHEPWUK 3Ha-
HuA (cm. B.2.7).

CTopoHa MOXeT urpate Bonee OAHOW PONK 3AMHTEPECOBAHHOMO NWLA WHXEeHepWW 3HaHui B nwboii
MOMEHT BpemeHW. Mrpasa ponk 3aMHTepecoBaHHOro Nuua MHMEHEPWUN 3HaHWMA, CTOPOHA MOKET OTPaHNYWTLCH
WCMNOMHEeHWEM OOHOW MW HeCKONMbKWX nogponen. Mogponn — 3T0 NOAMHOMECTBO AEWCTBMA B WHMEHEpPUN

3HaHWPA ONAa gaHHoWA ponu. Ha pucyHke 3 npencTaBneHel OTHOLWEHNA MEXOY PONAMW 3aUMHTEPECOBaHHBIX
CTOPOH WHXeHepWuKn 3HaHWA.

~
A
A

( CrneunanicT No NpMMEHeHMIo 3HaHni i MapTHeptl no
SIKOCUCTEME
I : 3HaHWIA
(o ey @ (mar S (o)
MocTanum yemyr
3 Pl ey
4 Cepsuc-NpoBainep 3HaHWiA N Tosrasum yomyr
> < > n::nnwwal.ﬂun
NNETHORME Bpyre
YTIDARNSHUA
SHEHWAMA
_j Mocrasume yeoyr
N0 OUSHIE 1
BT
s N
Kyparop
CMCTBMHBIA MHTETPATOD ! i
%, A J
N

Mocraswmk gaHHEX
chopy > { Mepnipsaka MocTaswwmnk
<¥'=WFM < > OCHOBONONATAWLMX MocTasLUMR NTOpMTMOB

=)

PucyHok 3 — Ponu 3aWHTEpecoBaHHLIX CTOPOH MHMEHEPWI 3HaHWA

o S

Ponu 3aMHTepecoBaHHbBIX CTOPOH MHXEeHePWK 3HaHWA MOryT ObiTk COnocTasneHel ¢ PONAMIA 3aMHTEpe-
COBAHHEIX CTOPOH UCKYCCTBEHHOMO MHTennekta ua NOCT P 71476, kak nokazaxo B Tabnuue 3.

10



FOCT P 71540—2024

Tabnuua 3 — B3auMooTHOLLIEHWA MENIY PONAMM 3aVHTEPECOBAHHLIX CTOPOH MCKYCCTBEHHOMD WHTENNEKTA M DONAMM

WHKEHEDUW HAHWMA

Ponu zanHTepecoBanHe cTopad MK

Ponu sanHTepecoBaHHbIxX
cTopod M3

B3anMoOTHOLUEHHS

MocTaewuk nnatgopmel YNPaeneHWA 3Ha-
HuAMKM ByoeT npegocTaBn®Tb YCOyru Ha
OCHOBE 3HaHWA MMM MPOAYKTEl HA OCHOBE
cuctemel M3 yepes nnatdgopmy

Creunanact no npuMeHEHHID 3HAHWA Ke-
nons3yetr ycnyru cucrembl M3, 31a ponb
aHanoruyHa ponu knnenta MK B ponsx aa-
MHTepecoBaHHeX cTopoH MW, koTopele uc-
None3yT NpoaykT unK yonyry MK nwbo nHa-
NpAMYyto, NUBo NyTem ux NpefocTaeBneHust
nons3oearenam KA

CHCTEMHBIA MHTErpaTop, NOCTABLMK anro-
PUTMOB W MNOCTABLUWK OCHOBOMONAarakoLLnx
TEXHOMNOrMA COTPYOHWYEIOT OpYyr C Opyrom
WM HEecyT OTBETCTBEHHOCTE 33 paspaboTtky
cncTemsl M3, 3TW ponu aHanoruyHsl ponu
npowasoautens MW, kotopei paspabatel-
eaeT npogykTel WM unw npegoctaenser yc-
iy 1A

CHUCTEMHBLIA MHTErPaTOR OTBE4AET 38 MHTEe-
rpauvio MHCTPYMEHTOB, TEXHONOTWK, anro-
PUTMOB M JaHHLIX A5 HHKEHEPWA 3HAHWIA
37a ponb aHANorM4Ha ponn CUCTEMHOTO WH-
Terpatopa UK, kotopelil 3aHUWMAETCH UHTE-
rpauven komnoHenTos MW B Gonee KpynHeie
cUCTEMBI, NOTEHUWANBHO TaKke BKMIOYaA
KOMMNOHEHTRL, HE OTHOCAWKWeCS K MIA

MocTaBWMK AaHHLIX oTBedaeT 3a chop w
npeaocTaENeHue OaHHbIX. 3Ta ponk aHano-
rMYHa ponu nocTaBwMka OaHHbx gna WV,
KOTOPLIA  3aHWUMAaeTCA NpefocTaBNeHnem
AaHHBLIX, WCNOMB3YEMBIX MNPOAYETAMM WK
yenyramm A

MocTaswmk MiA lNocTaewmk Cepewvc-npoganaep
nnatdopmsi KA 3HaHWA
MNocTaBlWKEK MocTaBwWWKk  nNNatopMbl
nNpoaykTa unm YrpasneHus 3HaHnAMA
yorymi KA
Knuent WA CrneuranucTel No npuMme-
HEeHMID 3HaHWIA
[MpowzeoguTtens AKX CuvcTeMHBIM MHTErpaTop
MocTaBWwWK anropuTMoB
MocTasluk  ocHoBoMoONa-
ratoLLMX TEXHOMOTHIA
Mapruep WA CucTemHBIA Cepeuc-nposaipep
wHTerpatop WA 3HaHWA
CvicTemHbIi MHTErpaTop
MNocTapwmk OaH- | MocTaBWKK QaHHBIX
HbIX
MapTtHep WA Ayantop MA MapTHep no skocucTeme
3HAHWA
KypaTop uvHXeHepuu 3Ha-
HUA

KypaTop MHMeHepuu 3HaHuA OTBeYaeT 3a
KOHTPOMb MPOLEcCA KOHCTPYWPOBaHMA W
npumeHeHns Ga3 aHaHuin. 3Ta ponb aHa-

norvyHa ponu ayadtopa WA, koTopeiA
3aHMMaeTCH  NPOBEPKOW  OpraHuaaLiuii,
NPOM3BCOALLUME, MPEOOCTABNAKLLMX  WMK

vnenonbaywmx cuctemsl VA, Ons oueHxm
COOTBETCTBHMA CTaHOapTam, NoNUTUKaM Unn
OPUANHECKUM TReBoBaHWAM

NMpumeuaHue — Cnyxbel oxpaHsl W 5230NACHOCTH, YCYTM NO 3KCNMYATAUMM W TEXHKYSCKOMY 0BCNYKNBAHKUIO,
YOIy No OUeHKE M CEPTH¢HI(EHHH TaKHE OKa3blBaOT BIIMAHWME Ha NPUMEHEHWE MHKEHEDHUW IHaHWA. Takmm oﬁpaaom. no
CpaBHEHMIO C POMAMKW 3auHTEepecoBaHHLIX CTOPOH B obnacti MK ponk napTHepa no akocucTeme 3HaHui BINYaeT ele
TPM NO4POIK: NOCTABLWMK YCnyT 6e30NacHOCTM, NOCTABLLMK YCNYT SKCMNYATALMM U TeXHUYECKoro 06CNyHMBaHWUA, NocTae-
LMK YCNYT OLUEHKW W CepTUdbHKaLIiA.

"
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7 AcnekTbl, NpeAcTaBNAKLIMEe UHTEPEC ANA 3aUHTepeCcOBaHHbLIX CTOPOH
VHXXEHEPUW 3HAHUN

7.1 Be3onacHOCTkL M 3alIMILEHHOCTb

CuUCTEMbl MHMEHEPUK 3HAHWA OONXHLI obecnedrsaTk, 4ToBbLl MOZENK 3HaHWA W NpuMobpeTeHHble 3Ha-
HUA He MornK BeiTh NOAAENaHsl UNKW PACKPLITEL. Takue CUCTEMBI Takke MoryT obecneunBats Ge3onacHoOCTb
M 3aLIWLLIEHHOCTE KOHUOBHUMANBHbBIX 3HAHUA M AaHHbIX. MOXHO BbIOENWThL Takue acnekTel obecnedysHns
De3onacHoCTH W 3aLWWLLEHHOCTI MHXEHEPWIN 3HAaHWN, Kak oDecnevYeHve UenocTHOCTKH, NPO3PavyHoCcTH, 3alu-
Tbl NEPCOHaNLHLIX AaHHLIX, KOHDWOEHUWANBHOCTH, YNPABNAEMOCTI, KOPPEKTMRYEMOCTU W CNpaBeniMBOCTH.

LenocTHocTe: cucTema M3 MMeeT HEeCKONMBKO acnekToB LENOCTHOCTA, BKMOYas KOHUENTYanbHyl ue-
NOCTHOCTb, UENOCTHOCTL AaHHbIX, COOTBETCTBHE WHOPMALIMM BCEM ABHO YKa3aHHLIM npaBunam v npenot-
BpallieHne HeCaHKUMOHWUPOBAHHOID N3MEHEHMSA NNW YHNHTOXKEHWA 3HAHWI.

Mpumevadue — B pamkax cbecnedeHus UENOCTHOCTH AaHHLIX 3anWcy BKNIOHAEKT pAn BasoBkIX 3NeMeHToB,
TAaKMX KaK onucaHWe CyTH Nponcllefuierc, COOTEETCTBYOLUEE NpejonpefeneHHbBIM KpDUTEPHWAM NpHUEMINEeMOCTH,; XDpOHONo-
rHHecKan HHdX]pMEiLlHH, T. 8. OTMETKA OaTbl M BpeMeHW, HeoTpeAakTHpOBaHHbIE NepBHYHbIE NaHHBIS.

MpoapayHocTe: cuctema M3 genaet 3HaHuA, mogenu WnKW OHTONOTWK, anropuTMel, BbIHMCIWTENbHEIE
MeToael, Npouecckl obecneyeHua ka4ecTea u 0byvaWWe AaHHbIE JOCTYNHBIMW ANA NPOBEPKW.

3awuTa nepcoHanbHbiX AaHHBIX: cucTeMa M3 gomkHa obecneuneatk Npasa QUMaNYecKHx MWL HA KOH-
Tpons cbopa, sanucuy, cuctemMarnsaumn, HakonneHus!, XxpaHeHns, YyTo4YHeHUs (0BHOBNEHNS, U3MeHeHust), ob-
paboTkK, M3BNeYeHWs, NCNONL30BaHKA, NepedadYy (pacnpocTpaHeHus, NpegocTasnedus, goctyna), obeanu-
yueaHus, GIOKMPOBaHWA, YOANEHWA, YHUYTOXEHWUA 1 PAcKpbITUA 1X MHAOPMauun,

KondtmaeHunansHocTs: cuctema M3 gomxHa obecneyuneaTts, 4Tobbl 3aHaHMsa He BbinM nepegaHbl He-
YMONHOMOYEHHbIM NULAM HW Ha OOHOM M3 CTaAWMA MU3HEHHOIo LWKNA 3HaHWi, B TOM Yucne obecneqmBaTte KOH-
thugeHUManbHOCTE NPUOGPETEHHBIX 3HAHWH, BEIYMCIEHHBLIX 3HAHWA U CBEAEHWA O NOBEAEHWUW cHeTeMbl 3.

YnpaensemocTk: HA OCHOBE NPefoCTABNEHHOIND HagemHoro MexaHu3mMa areHT MOXET yNnpaenAaTe Cu-
ctemoit 13, Brnovan obecnedveHne NpopepAaeMocT U NPeacKasyeMocT 3HaHlil B cucteme M3 1 noeegeHne
cucTemsl 3.

KoppekTupyeMocTs: cucTemMa M3 aonxHa MMeTb BOZMOXHOCTbE KOPPEKTUPOBATL OWMBKW 3HAHWIA, KOTO-
pble npuobpeTeHkl U coxpaHeHs! B Base aHaHWK,

7.2 HapexHocTb

CucTeMa MHMKEeHepUuW 3HaHWK LOMKHa NPOTUMBOCTOATE MOMEeXam W BOCCTaHaenueaTbcsA nocne cboes,
nepeYerb KOTOPbLIX MoeT BbiTe NpedycMOTPEH 3apaHee M T. A. HageXHOCTL CUCTEMBI MHMEHEPUW 3HAHWIA
MOXKHO DXapakTepuU3oBaTh TAKWUMK MOKa3aTensaMu, Kak 0TKas30yCTONYMBOCTL U NEPEHOCUMOCT.

OTKa30ycTON4MBOCTE. [1pW BO3HWKHOBEHWKM aHOMAaNbHBIX NOMEX WNW BXOAHBLIX AAHHLIX, TAKWX Kak no-
TEPSA CBA3WM UMW NMOAKMIONMEHWA MEXOy pacnpeaeneHHbIMK NnoacucTemMamn, a Tawke cboil MHppacTpyKTypEI,
cuctema M3 momeT nogaepvBaTh COOTBETCTBYHLMI CHMKEHHLIA YPOBEHbL NPOW3EOAWMTENLHOCTU B CRy4ae
BHELHUX NOMEX UNK HEeBnaronpuATHLIX YCNOBUA OKpyKaowen cpensl. OTkasoycToiumBocTe TpebyeT, 4Tobbl
cuctema M3 unu ee pacnpefeneHHble NOACUCTEMbI NPUHUMANK HAOEXKHbIE NPEBEHTUBHLIE MEpPLI ANA npe-
[OTBPALLEHWA PUCKa, T. 8. ANS MMHUMKW3ALWN HenpegHaMepeHHsX U CNyYalHbIX TPaBM W NpefoTBpalleHns
HEMNPUEMINEMOrD BEpeaa 3[10P0BLH,

MepeHocumocTb. Cuctema M3 moxeT BbiThb NepeHeceHa U3 OAHOW UEHTPanW3aoBaHHOW unw pacnpe-
AeneHHol annapaTtHoOW UNW NporpaMMHOM cpefibl B Apyryto. 3HaHWa B cUcTemMe AoMKHbI ObiTh COXpaHeHs! 1
oBbeguHeHsl ¢ APYTMMIK 3HAHWAMY, KOTOPLIE MOTYT CYLECTBORATL B HOBOW cpeje.

MonHota. Cuctema W3 gomyHa BelTe NPpUIofHa ANA UENeBOro NpPMMEHEHWA, ANA KOTOPOro OHa npeg-
HazHadeHa, W, cnefosartensHo, AoMmkHa ObiTe NONHOW NO OTHOWEHWIO K Hell. Cuctema U3 aBnasetca NonHoRM,
CNY CUCTEMAa MOMET CAENATL BGE BO3MOMKHEIE BblBOObI,

HenpoTtneopeduneocTe. B cucteme M3 gomxHbl oTCYTCTBOBaTE aHOMannK W ABHLIE NpoTMBOpEYMA. Cu-
ctema M3 cUMTaeTCA HEeNpPOTUBOPEYMEOH, ECNU B HEMN OTCYTCTBYIOT NPOTUBOPEYMBLIE 3HAHWUS.

7.3 JocTynHoOCTh

CucTeMa WHKEeHepPUW 3HaHWKW MoXeT BbiTh paboTocnocobHoW W AOCTYNHOW NpK Tpebyemblx YCNOBUAX
W B Mpefenax 3afaHHoro guanasoHa Bpemedy. [JOCTyNHOCTL UHKeHePK 3HaHUM MOXHO DxapakTepu3oBarb
Takumu nokazatensamu, kak pobacTHOCTe U COBMECTUMOCTE.
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PoBacTHocTs: npu niobeix obcToAaTENLCTBaxX cucTema M3 aonxHa noggepKMeaTts NpUeMnemblid ypoBeHb
MPOU3BOANTENBHOCTH,

CoBMecTWMOCTh: cucTEMA M3 MOXET MMEeTs BO3MOXKHOCTE 0BMeHWBATECA MH(OpMaLMerd MeXay KOMMNo-
HEHTaMU W ¢ APYTUMK CUCTEMaMU K MCNOMNb30BAaTL Takyo MHMOPMALIKIO.

7.4 KayecTBO KOHCTPYWUPOBaHHWA

Kaxgein atan noctpoenya Gasbl 3HaHWA QOMKEH MMETb YeTkne TpeboBaHus Kk oueHke kadecTea, 4Tobbl
rapaHTupoeaTh 0bliee KauecTBo KOHCTPyupoBaHus. KayecTBo KOHCTRYWPOBAHUS CUCTEMBI MHMEHEPUW 3HAa-
HUH MOXET XapakTepuaoBaTkCs Yepea:

- OLEHKY (DYHKLNOHANBHOCTH;

- OUueHKy I PEKTMBHOCTH;

- NONbL30BATENLCKYIO OUEHKY;

- OLEHKY 3alMLLEHHOCTH;

- ONEpaLUOHHYI0 U ayAUTOPCKYHD OLIEHKY.

Mpumeuyanue — 3710 onucaHo B [18].

7.5 OTBETCTBEHHOCThL

naA Ba3ebl 3HaHWMIA M NPUNCKEHWIA Ha 88 OCHOBE MOTYT NOJOAEPKUBATLCH BO3MOKHOCTH:

- NPaBWNBLHO NMPeACTaBNATbL 3HAHWA O NEPBUYHBIX M CBA3AHHBLIX CYLLHOCTAX W ONUCLIBAIOLIKMX WX aTpK-
ByTax u MmeTopax;

- KOPPEKTHO AeNCTBOBATL W pearMpoBaTth Ha 3anpockl;

- MCNPaBNsATh W KYPWPOBATL CogepkaHne Daskl 3HaHni U NPUNOKeHnid — Noa HabniwaeHem aKcnepTos
13 npegmeTHoN obnacTu — pearupys Ha U3MeHeHWs NpPeaMeTHOR 0BnacTn N OKPYXEHMA.

7.6 YMeHbLWEeHWe NPegB3ATOCTH

CucTema MHXEHepUK 3HaHWA MOXET B 3HAUUTENLHON CTENEHW NONAaraThCca Ha aKcnepToR-nwogei, koTo-
pble ABNAIOTCA MCTOMHUMKOM 3HaHWiA. CnepoeartensHo, cuctema M3 nomkHa BbiTe paspabortaHa Takum obpa-
30M, 4TOBbl CBECTW K MUHWMYMY NPEaB3SATOCTh YenoBeka, Kpome Toro, cuctema moxeT athekTHBHO MCnornb-
30BaTh PA3NWYHLIE NPAKTUKW, WHCTPYMEHTEE U METoALI, YT0oBbLI TaKKe BbIABNATL BHYTPEHHION NPELB3ATOCTh
8 Ucnonbayemsix Habopax gaHHbIX. [JononHUTENsLHY K MHOPMALIMIO O CHUAEHUK YPOBHSA NPenB3ATOCTH, CBA-
33aHHOI C YenoBe4yeckum akTopomM, MOMHO HalTU B ONUCaHWMKM KOTHWTUBHOWM NpedB3AToCTM Yenoseka B [19)],
a CTENeHu NpospaYyHocTy 1 obkACHUMOCTH — [20].

8 3TtanoHHaA apXUTEeKTypa MHXeHepun 3HaHuu

8.1 Obwme nonoXeHUs

B atom paznene npepctaeneH 0620p apxXMTEKTYPHEIX MOAXO00E, NPUMEHASMbIX B CUCTEMAX WHKEHEPUN
3HaHWA. Takue cUcTemMbl MOTYT DbITh ONUCAHbLI C UCMONB30BAHUEM PA3NUYHBLIX TOYEK 3PEHUS Ha apXUTEKTYPY,
BKINIOYAA NMpeACcTARNEeHWEe NONb30BaTens, PyHKUMOHANBHOE NpefcTaBneHue, NpeacTaBneHe O BHeAPEeHK
W NpeacTaBneHWe 0 pa3sBepTbiBaduu. B HacToAllemM cTaHaapTe OCHOBHOE COAEDXAHWE COCPEAOTOMEHD Ha
NpeAcTaBNeHM NONB30BaTeNs W (DyHKLUMOHaNEHOM npegcTaenexqun, NpeobpasoBanue Mexay apxuTekTyp-
HbIMKW NpeacTABNeHNAMK W B3aMMOCBR3b MeXay NpeacTasneHuem nonbosaTens U hyHKUWOHANLHBIM npen-
cTaeneHWeM npueeneHel e [21].

Kaxpaoe npeacrasneHue onuckiBaeTca crneayiolnm obpasom:

a) npeacTaeneHye Nonek3oeaTensa oNvckIBaeT IKOCUCTEMY MHKEHEPWI 3HAHUIA C ASUCTBUAMM B VHKEHe-
PUW 3HAHWKA, PONAMU W NogponamMu. JelcTeus, ponu 1M NCAPONK ONWCLIBAKTCA cnegywwum cbpazom:

1) peicTena: OENCTBUA B UHMEHEPWUW 3HAHWK MMEeoT uens U obecnednsaoT oQuH UMK HECKONLKO pe-
3yneTaToB. [JeicTBMA OCYLUECTBAIOTCA C MCNONb30BaHUeM (PYHKLUMOHANLHbIX KOMMNOHEHTOB;

2) ponu 1 noaponu: pone NpeacTasnsaeT cobon Habop AeNCTEBUA B MHXEHEDWUW 3HAHWA, KOTOPLIE Chy-
KaT obulei yenw. MNMogpons — 3T0 NOAMHOXECTBO ASNCTBMIA B MHXEHEPWW 3HAHWA ANA 4aHHOK ponu. Pasnud-
Hble NoApPOoNKM MOryT COBMECTHO MCNOoNbL30BaTh AENCTBUA B MHXEHEPWW 3HAHWIA, CBA3AHHLIE C AaHHOW PonbIo;

b) dyHKUMOHANEHOE NpeacTaBneHWe DNUCHIBAET apXMTEKTYPHEIE YPOBHW U KNnacchl hyHKUMOHANBHBIX
KOMMOHEHTOBR HA 3TUX YPOBHAX, KOTOPLIE PEANM3YIOT ASWUCTBUA PONEr W NOAPONei, onMcaHHbIX B NpeacTas-
neHwy nonbaoeatens. KoMnoHeHTbl cucTemsl 3 B hyHKUWMOHANEHOM NPeACTaBMeHnn BNUSIOT Ha JercTBUS
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W CBA3aHHbIE € HUMK pPOMK B NpefacTasneHu NonsL30BaTens (HanpuMmep, NpPoW3BoAWTENbHOCTL). Bo Bpems
BHeApPeHUs W pazeepTeiBaHnA cucTembl U3 BoiABneHHele npobnemsl 1 obHoBNEHHLIe TpeboBaHNA K cucTeme
A3 moryT NOBNWATE HA ee (hyHKUWOHANBHLIE KOMMOHEHTHI;

C) NpeAcTaBneHWe O BHEJPEHWM ONUCLIBAET (MYHKLUWW, HeobxoAWMbIE ANSA BHEAPEHWS WHXEeHEpUW
FHAHWA;

d) npegcraeneHue © pasBepTeIBAHUK ONWUCEIBAET, KaK (hyHKLUW WHXEHEPUU 3HAHUA TEXHUUECKW peanu-
30BaHbI B YKe CYLLECTBYIOWMX KOMNOHEeHTaX WH(PacTPyKTYpLl MK B HOBLIX KOMMOHEHTAX, KOTOPKIE AOMKHEI
BbITh noGaBneHs! B MHpacTpYKTYpy. Bo Bpems BHEAPEHWUA M pa3BepTLIBAHMA CMCTEMbI M3 BuiABNEHHbIE Npo-
Bnemel 1 oBHoBNEHHbIE TpebosaHKua k cucteme M3 MoryT NoBNUATE Ha ee dYHKUWOHATbHBLIE KOMMOHEHTLI.

8.2 lNpepcraeneHve nonk3oearena ob MHXeHEpPUM 3HAHWIA

8.2.1 NocTaBWWK QaHHLIX

8.2.1.1 Pone

MNocTaBlWmnK aaHHeIX oTBEYaET 3a cbop K NpegocTaBnNeHne QaHHbiX, KOTOPbLIE MOXHO MCNONb3oBaTh ANs
nproBpeTeHna M3 HUX 3HaHWA. B nogponax NocTaBLUMKa OaHHBIX MOXET BEICTYNATE YENOBEK-3KCNEpT, NOCTae-
wnk Habopa aaHHbIX, CEPBEP MapKWPOBKW AaHHBIX, PETYNATOP ASHHBIX U T. 4.

8.2.1.2 ewcreus

[defhcTenA NOCTaBLUMKA AaHHBIX BKNKOYaKT:

- NIpeaocTaBnNeHUe SKCNePTHbLIX 3HaHWK,

- cbop gaHHbIX;

- npecbpasoBaHve aHHbIX;

- OMUCTKY OAHHBIX;

- KYpUpOBaHWE AaHHbIX;

- 3alMTY U XpaHeHWe OaHHbIX;

- apXVMBUPOBEHWE OAHHEIX B COOTBETCTEMKM C NOMNWTUKOW YNPaENeHWA OaHHBIMU,

- AHHOTUPOBAHWE OAaHHBIX;

- NPOBEPKY Ha NOMNHOTY;

- NPOBEPKY Ha NPeaB3ATOCTb.

8.2.2 NocTaBWMWK OCHOBOMNONAraloWwmux TeXHONorui

8.2.2.1 Ponb

MocTaBlWWK OCHOBONONArawlMX TEXHONOTWA OTBeYaeT 38 npepocTtaenelue 6a30BLIX CUCTEM MITK
WHCTPYMEHTOB M TEXHOMOMWIA ANA NOAASPKKA NOCTPOEHUA WHKEHEPWUI 3HAHWA.

n puiMedHaHue — MHCT[’.‘I}"MEHTH C OTKPBITBIM MCXOOHBIM KOOOM MOMYT NOOOepHUBATE NPpedcTaBneHne 3HaHWA,
MOoOENMpoBaHne 3HaHWIA, XpaHeHWe JHAHWA W Apyrue ctagyui XM3IHEHHOM UKkna WHHEeHEPHK 3HaHMHM, KOTOPbBIE BEMIOYEHDI
B OCHOBHBIE CACTEMbBI M MHCTRYMEHTEIL.

8.2.2.2 lercrens

[eAaTensHOCTL MOCTaBLLMKa OCHOBONONAaraowWwWx TEXHONOTWIA BKIIOYaeT:

- UcCriedoBaHue W NpoeKTUpoBaHue cpedsl pa3paboTkv ¢ BasoBLIMW MHCTPYMEHTaMM, TEXHONOIMHYECKU-
MK NPOAYKTAMW MNW PeLUeHHUaMu;

- NPOBKTUPOBAHKE NYTEN PEANU3ALUWN UHCTPYMEHTOB M TEXHONOMMYECKUX NPOOYKTOB UMW PELUeHWA;

- TECTUPOBAHWE MHCTPYMEHTOB U TEXHONMOTUYECKUX NPOAYKTOR MW PELUEHWH;

- 0BHOBNEHNE MHCTPYMEHTOB W TeXHONOTMYECKHX NPOAYKTOB WK PELUEHWNA;

- CONPOBOXAEHWE M OKA3aHUE TEXHWYECKOW NogaepXKK No NpeaocTaBneHHBIM UHCTPYMEHTAM, NPoaYK-
Tam 1 pelleHUam.

8.2.3 NocTaBWKK anropuTMOB

8.2.3.1 Pone

MocTaBluUK anropuTMOB OTBEYAET 3a NpefocTasneHue HeoBxoauMbIX anropuTMOB OMA NOCTPOEHMS MH-
HeHepuy 3HaHHUA.

n purMmevyaHuwe — Anmpmel BKNKOHAKT anropuUTMbl MallWHHOMO DﬁyHEH!ﬁﬂ, nogoepxuveawiyve WUydeHwe
NPEACTABNEHWS 3HEHWIA, anropnTmMbl 0BpalboTkM eCTECTEEHHOTO A3LIKA, anropuTMbl, NogaepKrBaowme npuoGpereHue
3HaHWIA, 1 OPYTWE anfopuTMbl, NOOAEPKNBAIOLWME NPOLECC NOCTPOSHWA MHKEHEPHW SHAHMIA.

8.2.3.2 [lencTeus
[deaTensHoCTE NOCTaBLLIMKa anropuTMOB BKITKYaET:
- UCCMEOoBaHWe M NPOEKTUPOBaHWE cpedbl pazpaboTky anropuTMOR;
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- NPOEKTUPOBAaHWE NYTEl peanuialun anfropuTMos;

- TRCTUPOBAHWE anropHUTMOB;

- 0BHOBNEHWe anropuTMORB.,

8.2.4 CUCTEMHbLIA UHTerpaTop

8.2.4.1 Ponb

CUCTEMHEIR UHTEFPETOP OTBEYAET 33 UHTErpauui WHCTPYMEHTOB, TEXHONOrMIA, aNropUTMOB W ASHHBIX
ANA NOCTPOEHUS WHKEHEPHUW 3HaHWIA,

8.2.4.2 Newcrans

OdeRcTteuA CUCTEMHOTO UHTErpaTopa BKNKYaoT:

- 3aKpenneHue 3HaHKWiA;

- MPOBKTUPOBaHWe CTPYKTYphl Ba3 3HaHvi;

- NPOEKTUPOBRAHWE PACNPENENE8HHON CTPYKTYPEI CUCcTeMBI 13,

- UHTErpayuo pacrnpefeneHHbIX NogcucTem;

- MOCTPOEHWE MOAENA 3HAHWIA UMW OHTONOTHI;

- nocTpoeHye 6aa aHaHwn,

- CONPOBOXOEHWE W yNpaBneHue BazaMu 3HAHWIA;

- oueHky u o6ecneveHne kadecTea 6a3 aHaHWi,

- ODHOBNEHWE 3HaHWRA,

- nogaepxaHwe obpaTtHOM CEASKM C 3aVHTEPECOBaHHLIMU CTOPOHAMU MO peaynsTatamM NPYMEHEHWA CH-
cTembl 3.

8.2.5 CepBuc-npoBangep 3HaHUNA

8.2.5.1 Ponk

CepBuc-NpoBaiaep 3HaHWi OTBEYAET 3a NpefocTaBneHne yonyr Ha OCHOBE 3HaHWi C MCNOMb30BaHWEM
co3fdaHHeix Ba3 aHaHuik, Ponk cepBuc-npoBangepa 3HaHwi BKNoYaeT B ceba Nnogponke WHTerpaTopa yonyr Ha
OCHOBE 3HaHWH, NoOCTaBLWLKWKA NNaropmMel yNpaeneHus 3HaHUAMKW U T. .

8.2.5.2 lercTans

dencTeua cepBUc-NpoBanaepa sHaAHWKM BKNYAKT!

- aHanwva n MOA4ENMPOBaHWE CNPOCa Ha yCnyrw;

- MHTerpauno 6as aHaHW;

- UHTErpauWio NpUNoXEHWA MHXEHEPKHW 3HAHWIA;

- oBMeH 3HaHuAMK Mexay Bazamy 3HaHWUMN;

- BO3MOXHOCTE YNakoBku 6a3 aHaHWii;

- NpoekTUpoBaHue 1 paspaboTia nnatopMbl YNPaBneHUsa 3HaHUAMU;

- TECTUpOBaHWe NnaTgopmMbl YNPaBneHus 3HaHWAMK M NpeJocTasneHe COOTBETCTBYIOWMX pesynsTa-
TOB, NOKa3aTenen u MeTpUK;

- MHTEPNPEeTaALW0 BHOBL reHepUpYeMbIX 3HaHWHI;

- CONPOBOXAEHWE NNATHOPMbl YNIPABNEHWA SHAHWAMM,

8.2.6 CneynanucTt No NPUMeHEHHUI 3HaHWA

8.2.6.1 Ponb

CneunanucT no NpUMeHeHWIo 3HaHui OTBEYAET 3a NPUMEHEHWE UHIEHEPUWM 3HAHWIA U NpefocTasneHne
yCryr Ha ocHoBe 3HaHWi. K noaponsm cneuwanucTa no NpUMeHEeHW 3HAHWA OTHOCATCA OHTOMOr, noTpebu-
TENb 3HAHWI, OLEHLLWK 3HAHWA, NMOCTABLIWK 3HAHUV, aHanNW3aTop cnpoca U T. f.

8.2.6.2 eWcTeuns

JeqatencHocTk cneyuanyeTa No NPUMEHEHWIO 3HAHWUIA BKNoYaeT B ceba:

- NOCTPOEHWE OHTOMOMMIA 3HAHWIA W CEepPBUCOB B COOTBETCTBUM C BapMaHTamMu WCMNONbL30BAHWUA W Npea-
MeTHOW 06nacThio;

- yNpaeneHue npunoxeHnaMu;

- UCNONL30BAHWE MPUNOMEHWUIA;

- YNPaBNeHne KOHTEHTOM,

- OLEHKY ¥ TECTUPOBaHWE NPOV3BOANTENBHOCTW;

- NOATBEPHASHWE W BLIBOS 3aNpoCcoB.

8.2.7 NMapTHep no 3KOoCUCTEME 3HAHWM

8.2.7.1 Pone

Ponb naptHepa no akocucTeme 3HaHWiA BknioqvaeT B ceba nopgaepkky paapaboTkM 1 NpUMEHEHWA WH-
JEeHepMW 3HaHwWi. MNogpony napTHepa Mo 3KOGUCTEME 3HaHWKM BKIIKYAKT NOCTABLMKA YCNyr no 3awure u
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Be30nacHOCTH, NOCTABLUMKE YCNYr N0 3KCMNyaTaUWKn U TeEXHUYECKOMY 0BCMyKUBAHWIO, NOCTaBLUMKA YCNyr No
OUEHKE 1 CepTUNKaLWK, KypaTopa WHXEHEPWUK 3HaHWA U T. [,

8.2.7.2 encTeng

[eatensHOCTL NApTHEPOR MO 3KOCUMCTEME 3HaHUI BKNoYaeT B ceba:

- CTpaTernyeckoe ynpasneHne AaHHbIMKU U 3HAHUAMMK,

- KYpMpPOBaHUE NPOUEcca KOHCTPYUPOBAHMA U NPUMEHEeHWA §a3 3HaHUNA,

- rapaHTUpoBaHne KoOHMUASHUMANBHOCTW 3HaHWUIA;

- NPeaocTaBneHue BLIMUCNNTENBHOW N CETEBDA MHMPACTPYKTY LI,

- nogaepxadHue pabotocnocoBHocTn cuetemsl A3,

8.3 ®yHKUMOHanLHOe NpeacTaBnNeHne UHXeHe pUM 3HaAHWIA

8.3.1 PyHKUMOHANBHAA apXUTEKTYpPa MHKeHepPUW 3HaHWA

DYHKUWOHANBHAA apXUTEKTYpa MHMEeHepUW 3HaHWIA OMMCLIBAET ee B TEPMMHAX BLICOKOYPOBHEBOTO Ha-
Bopa cnoes (yHKUMOHAmNBLHLIX KOMMOHeHTOB. Cnou npeacrasnawT coboi Habopel dyHKUMOHANLHBIX KOM-
NOHEHTOB C AHANOrMYHbIMW BO3MOXHOCTAMK, KOTOpsie TPeBGyTea ANA BeIMONHEHWA AEWCTEWA WHMXEHEepUu
3HaHWW, ONWCaHHBIX B B.2, oNA pasnuYHeIX ponei U Nogponei, 3a0elcTEOBaHHbLIX B cneuwWdukaunn n peanu-
3aLWUN apXMTEKTYPbl MHXEHEPYW 3HAHWA,

DyHKUWOHaNLHAA apXMTEKTYpa onuckiBaeT PYHKUUOHANbHBIE KOMMOHEHTHl B TEPMMHAX MHOMOCNONHOM
ApXWMTEKTYPbI, B KOTOPOK OnpefeneHHble TWMbl YHKUWA CrpynnupoBaHsl B KaAblA CNOWN, Kak NOKA3aHo Ha
pucyHke 4. B Tabnuue 4 nokasaHo cOOTHOWeHWe Mexay pucyHkamu 2 1 4, B npunoxeHun A npueegeHsl npu-
Mepbl OCHOBHBIX WHCTRYMEHTOB WHXeHepun 3HaHui. MNpunoxeHne B unniocTpypyeT TeKyLUy AeATeNkLHOCTE
no cTaHOapTH3auWK, CBA3AHHYIO C MHXEeHepKuen 3HaHui. B npunoxeHun E nokazaHa apxUTEKTypa pelueHui,
UHTerpupyoLtas [8].
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Tabnuua 4 — B3auMOOTHOLIEHVA MEKOY PUCYHKOM 2 M DMCYHKOM 4

@yHKIJ,I‘IOHEHbHDe npeacraeneHue ¢yHl€LI,HDH3HI:HEF| APXMTEKTYDA MHEMEHEDWW IHAHKK

cucTerbl MM ¢ MHXEHEPUER SHAHMMA

Cnoi KoMnoHeHT

MpeocTaBneHue 3HaHUA

MogenvpoBaHve 3HaHWIA

CTpykTYpUpOBaHWE 3HaHWA

- Cnoil  KOHCTPYWpOBaHWA WHxeHepuw | [lpuobpeTterwne aHaHui
MpuobpeTeHne aHaHWA

3HAHWIA ,

BuIABNEHWE KOHMMMKTOB 3HAHWA K
cocTaBneHue OTHETOR
XpaHeHWe 3HaHWi
CrnuaHue 3HaHui

Basa aHaHWi Cnoil nnathopMel MHXEHEPWUW 3HAHWA Basa unu LeHTp 3HaHKWA

HenpepsisHoe oby4enne Cnon nnatopmel MHAeHepud avaduid | Oborawexne aHadnia

OBHoBneHWe 3HaHui, sepudmkaumns | MHorocnoiiHblie dyyHKUMN TecTupoBaHue W OLeHKa

3HaHWMA M YNPaBNeHne 3HaHVAMK , -
Cnoil  KOHCTPYVPOBAHWA WHKEHepWW | BeluucneHwe aHaHui

3HaHWA

Busyanusauua 3HaHui

Hapsop w ofevAcHeHwe npouecca v | Cnoil npumeHeHWa MHXKEHEPWM 3HaHKi | OTpacneBkble NPUNoXEHWA
peaynsTaToR obyYeHns

MpunoxeHws oOLEero HasHaqvYeHns

MpumeHeHe 1 NpoBepka 3HaHnK B | Cnoll  MHMDpacTpykTypel  MHxeHepun | CTpykTypa rmybokoro obyveHns
npouecce abpaboTkM gaHHLIX U WH- | 3HaHWA

chopmaumm s >
Cnon NPUMEHEHWA WHXEHEPHUM 3HAHWNA MpPOMBILLNEHHBLIE NPUNCHEHUS
Mpunoxexnn oblero HasHaqYeHns
ConporoxgeHne 3HaHWRA MuorocnoiHesie dyHKLWN OnepupoBaHne 3HaHWAMK W UX CO-

NnpoEoKOeHWE

PacnpefeneHHoe ynpasneHue

Crparervyeckoe ynpasneHume gadHbl- | Cnol  KoHCTpyWpoBaHuA uHxeHepuwn | [pegctaBneHwne 3HaHun
MW W MHDOpMALER HaHWA

CTPYKTYPUPOBAHWE 3HAHWA

OueHKa KayecTea fAaHHeIX

Cnoil nnaTpopmel MHAEHEPUKM 3HAHWIA WiHTepnpeTtaums 3HaHmm

BeiBeneHue aHaHWA W npaktuydeckux | Cnoil nnatdhopmel MHXEHEPUW 3Haduin | OBMeH aHaHUAMK
vaoe, KOTopsle MOryT BbiTe Nepepa-
Hb!

BbiseaeHue NporHo3oe M JeRcTBuA Cnon NPUMEHEHWA MHKXEHEPWM 3HAHWA MpombliLUNEHHBIE NPUINOKEHNS

MpunoxeHua oBLWero HasHa4YeHWs

8.3.2 Cno# uHhpacTpyKTYpPbl MHXEHepUM 3IHaAHUN

Cnoi MHPAcTPyKTYPbl MHXEHEPWUI 3HAHWA — 3TO MECTO, rae HaxoasaTcs pecypcebl. OH BKNOYAET B
ceba Heobxoanmylo annapaTHylo W NporpaMmHyrd WHdpacTpyKTypy ANA KOHCTPYWPOBaHWS, peanvaaunn u
NpUMEHEHUS MHXEHEePHMIA 3HAHWUIA, B TOM YMCNe MHCTPYMEHTb! cBopa faHHbIX, NNaTopMy UM UHCTPYMEHTLI
KOHCTPYMPOBAHWA MHXEHepPUW 3HaHWi (Hanpumep, nporpammMHoe obecnevyeHue UNu MHCTPYMEHTBI C OTKpPbI-
ThiM UCXOAHBIM KOAOM ANA 0b6paboTku 3HaHWuin), Basy AaHHbIX, XpaHWnulle, cpeay paspaboTkn nporpaMmMHoro
obecneveHus ¢ OTKPbLITLIM UCXOAHBIM KOfoM, cpedy pa3paboTkn Ans rnyBokoro oby4eHus, BelYMCIUTENbHOE
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o6opynoBaHue, CeTH, MHCTPYMEHTbLI OLEHKM TecTupoBaHus, BubnuoTeky nporpammHoro ofecnedeHus ¢ oT-
KPBITBIM MCXOAHEIM KOAOM W T. 4.

8.3.3 Cno#i KOHCTPYMPOBaHWA WHKEHEpPWUW 3HAHWNA

Cnoi KOHCTPYMPOBAHWA UHKEHEPWUA 3HAHWIA NpefocTaBnAeT cpeny paspaboTki UNKW COOTBETCTBYIOULE
KOMMOHEHTL! Ana npuobpeTtenus, obpaboTkm M aHanuaa 3HaHWA U, B KOHEUHOM cYeTe, Ana co3ganws Gasbl
3HaHui. CNeuuanucTel No NPUMEHEHUID 3HAHWA W NOCTABLWMKA ASHHLIX BEOOAT AAHHLIE W 3HAHWA NpegMeT-
HOW 0BnacTy B 5TOT CNOW, KOTOPLIW ABNAETCH HeobpaboTaHHbIM UCTOUYHUKOM 3HaHui. [adHsle MoryT BbiTe
13 BUBNMOTEK C OTKPBLITEIM WCXOLHLIM KOLOM, KOPNOpaTtnBHLIX AaHHbIX Mk 06LLeocTynHeIX gaHHeix. B To
Ke BpemMsa peanuaauns QyHKUMA KOMNOHEHTOB, BKMNKMasA NpeicTaBneHne 3HaHuin, MogeNnpoBaHue 3HaHWA,
CTPYKTYPUPOBAHWE 3HAHWIM, OLEHKY KAYecTBa faHHLIX, NpuobpeTeHne aHaHui, XxpaHeHwe 3HaHui, o6seanHe-
HUE 3HAHWIA, BU3Yanuaauuio 3HAHWIA, BLIYMCNEHWE 3HAHWIA 1 T. O., NOAABPKVBAETCS CNOeM WHDPacTPYKTYP.
WHXeHepuw aHaHui. Hanpumep, obyyeHne NpeacTaBneHnio 3HaHWA 3aBUCUT OT CTPYKTYPLI M anroOpuTMOR mMa-
LWHMHHOrO 0BYy4YeHUS.

8.3.4 Cno# nnardgopmbl MHKEHEPHUW 3HAHUIA

Cnow nnatgopmel MHXEHEPUKM 3HAHWIA npegocTasndeT coboi Dasy MNu LUEHTP 3HAHWA M KOMMNOHEHTH
ans o6mMeHa aHaHWAMK C OpYruMK Bazamun 3HaHWiA. basa aHaHWA CTPOWTCA Ha CMNOE KOHCTRYMPOBaHWUA MHXe-
HEPUWM 3HaHUK KU MOXeT BbiTk OTHECEHA K PA3nUYHbIM BUAAM B 3aBUCUMOCTH OT hOpMbl 88 MUHUMAENBHOIO
3MNEeMeHTa 3HaHWA. Basa 3HaHWi MoXeT BbiTe OCHOBAaHA Ha rpadax 3HaHWA UNKM Ha CTPYKTYpe NpeacTaBneHns
C MOMOLWE TpUNNeTos. 3To BkNovyaeT B cela oHTonorun u HaGopel AaHHEIX (HanpYMep, Co3aaHue 3K3eMnns-
POB OHTONOTUA).

OHTONOTHM M HabOopbl DaHHLIX MCNONB3YHTCA ANA PaanuuYHLIX 3adady no 0bpaboTke W ynpaeneHuo MH-
thopmaumein [22]. Oborawenve 3HaHWMW BrNoYaeT B ceba aganTvBHbIE MOZENW ANA HENpPepbIBHON WHTEp-
npeTauuu HOBbIX 3HAHWK, YTODLI YNYy4YWWTe rpad 3HaHWA W NOBbLICWTE KAa4eCTBO OTBETa Ha 3anpoc. CKOH-
CTpyupoBaHHaa Ba3a sHaHWit MoXeT nHTerpupoBaTte Apyrve Basel 3HaHuil nocpeacTeoM oBMeHa 3HaHuAMK 1
WNHTEPMNpEeTaun 3HaHKUA,

Mpumevyarune — lNnatdopma UHKEHEPUM 3HAHWUA MOXET NOAAEPXUBATE CNeayoLlne CLEHapMU NPUNOoXeHWA:

- pacliMpeHHble (CeMaHTUYecke) NpUNoMeHus, Takue KaKk Nouck, NpPocMOoTp, NepcoHanMaauwsa, pekoMeHgaumn,
peknama v obobuieHmne;

- YNyYWeHWe WHTEMPaUWM AaHHbIX, BKNIOYaA aHHBIE Pa3NMYHbIX MOGanbHOCTER M M3 PasnuYHbLIX WCTOYHUKOB, C No-
MOLUBHD anropuTMoB, TAKWUX Kak cﬁyqeune C nogkpenneHnemM 1 anropuTmel MaLWWHHOMD OEyHEHHﬂ Gea y4uTens,

- pacuwupeHue BO3MOMHOCTEW METOA0R MALLMHHOD ﬂﬁ}ﬂ-lel-ilu‘lﬂ 4] oﬁpaﬁm‘m ECTECTBEHHON A3kIKa,

- YNydleHUe aRTOMATUIaUNK M NOAAEPKKE PasyMHOM YenorekonoaobHoOro NoBeneHUs U ASACTBUA, KOTOPLIE MO-
ryT BKNOYaTh B ceba pa3roBopsl MNW OTBETHI HA BONPOCH! 1 poBoToB.

8.3.5 Cno# npUMeHeHWA WHXEHEePUX 3HAHWK

Croil NpUMeHEHNA MHXEHEeRpUW 3HaHWA NpedocTasnAeT NpunoxeHns obLero HasHa4veHuA NHXeHepnK
3HAHWIA U OTpacneBsie NPUNOXEHWsA, TAKWUE Kak yMHbIe dWHAHCEl, YMHaa MeduuWHa, YMHOe Npou3BoacTBEO,
YMHOE CeMbCKOe XO3ANCTBO, COUManbHbie ceTH. 3TW YHKUWK peanusyroTca Yyepes uHTepdencsl co cnoem
nnatopmMbl UHHEHEPUWU 3HAHWA, CNOEM KOHCTRYWMPOBAHUA WHXKEHEPUW 3HAHWA, C NOCTABLUWKOM YCnyr Ha
OCHOBE 3HaHWK U CUCTEeMHEBIM MHTETPaTOpOM. Mpunokedne C WNNIOCTPUPYET XapakTepUCTUKN TUNWYHEIX NPU-
NOWeHUA MHKEHEePUU 3HaHWUA.

8.3.6 MHorocnonHbIe (hyHKLWKH

MHorocnovHbie hyHKUWK BKNIOYAKT B ceba pasn OyHKUMOHANBHLIX KOMACHEHTOB, KOTOPbIE B3aUMOEn-
CTBYIOT C (DYHKLMOHANBHBEIMW KOMNOHEHTEMW CNOA MHDPaCTPYKTYPBl WHKEHEPWW 3HEHWMW, CMNOA KOHCTpYMpO-
BAHWA WHXEHEPWW 3HAHWW, CNOA NNaT@opMbl UHKEHEPWN 3HAHWNA WU CNOS NMPUMEHEHWA WHXEHEPWIA 3HaHWNIA
ang obecneyeHna AONONHWUTENBHLIX BO3MOKHOCTEN, BKTOYANA, MOMHUMO NPOYEro:

- BOIMOXHOCTUW ONEPUPOBAHUA 3HAHWAMK W CONPOBOXAEHWS 3HAHWIA,

- BOIMOKHOCTHU TECTUPOBAHWA U OLIEHKU,

- BOIMOXHOCTH MHTETPaumu;

- ynpasneHWue pacnpefencHuem;

- BO3MOMXHOCTH YNpPasneHus v CONPoBCXKOSHNA CUCTEMbl, KOTOPbLIE MOTYT Y4WUTLIBATE BECh XMU3HEHHLIN
UMK MHXeHepuK 3HaHui. MpunoxeHne D onuceiBAeT pasnuyHble CTagWM KW3HEHHOMD LMKNA WHMEHEpPUK
3HaHWA.
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8.4 ApxuTekTypa pacnpocTpaHeHUs WHXeHepun 3HaHUi

8.4.1 OBbwme nonoxeHns

MoxeT BbITe HECKONBKO CUEHAPWER PA3BEPTLIBAHWA B 3aBUCUMOCTW OT CMOXHOCTY 320341 WHMEHEepPUH
3HAHWA. CHUcTEMA MHKEHEPUN 3HAHWIA U e KOMNOHEHTLI MOryT BblTh UHTENPUPOBAHLI B PA3NNYHbLIX aPXUTEKTY-
pax: 0BnadqHbiX BbYMCNEHWA, OTAENbHbBIX YCTPORCTE UK WN30E. YTobbl cO30aBaTL NPUNONKEHUS Ha YCTPOK-
CTBax C OrPaHWH4EHHLIMWA pecypcamu, HeobxoaQnmMo BelgenwTe W MCNONb30BaTk TONBKO TO, 4TO Heobxodumo
BCTPOWTE B MPUINOKEHWE, YYUTBIBAA MMEIOLLMECA OrpaHnyeHus,

CucTeMmy MH¥XEHEePWK 3HAHWA MOKHO aaanTUpPOoBaTh K YCTPOMNCTBAM C orpaHuyYeHHbIMIA pecypcammn ny-
TEM BbleNeHuA NoAMHONECTBa KOMMNOHEHTOB, HEOBXOAMMbIX AMA CO3AAHWA NPUMOKEHWA. ADXMTEKTYpa pac-
npocTpaneHus cuctemsl M3 ¢ ucnonbzoeanvem Be6-cnyxb UnM WHTepdeincoB NPUKNAAHOMo NporpaMmmMmupo-
BAHWA NOKA3aHa Ha pUCYHKe 5.

__ 3uaHun

= PacnpegsnenHas cuctema N3

Be6-cryxGel
wnn API-
uHTEpdelcs!

<M | pacnpepnenenkan cicTema U3

i

Bed-cnyxbu
unn API-
wHTepgeiicsl

_ 3HaHus

Pacnpegenedran cuctema U3

nnn API-
uHTepdercs!

PucyHor 5 — ApxuTekTypa pacnpocTpaHeHus MHKEHEPKHW 3HAHUA

8.4.2 PacnpegeneHHan apXxMTeKTypa c ceMaHTU4eCcKuMKn Beb-cepBrucammn

PacnpepenernHan apxuwTekTypa no3sonserT CepeMCcaM B3avMMOLeRCTBOBaTb APYr C ApPYroM Ha OCHOBE
EAWHOro A3kIKa ONVCaHUA AaHHbIX. CepBKUCE MOMYT B3aUMOAENCTBOBAaTE APYr C APYTOM C MOMOLLLI0 CeMaHTH-
yeckux seb-cepeucos [23].

Wcnone3oeaHue cemaHTuyecknx Beb-cepercoB ynpollaeT uHTeponepabensHOCTE 3HAHWA NpeaMeTHON
oBnactu. CemaHThyeckue Beb-cepsBuchl M KoHeYHble Toukn SPARQL obecnevnBatoT OTKPLITLIA AOCTYN K AaH-
HBIM M WX BBICOKOYPOBHEBY10 abcTpakyvio yepes Beb-cepsuckl. Ha pucyHke 6 nokasaHo, kak renepaTveHele
3arnpocekl NO3BONAKT 3anpalneaTs pacnpedernerHele CeMaHTUYeCcKne JaHHbLIe, NMPUMEHAEMEIE K WHTEPHETY
Bellei. YeTporcTeo «X» + [loMmeH «Y» 03Ha4yaeT, YTo KOHKPeTHOE YCTPOWCTBO UHTEPHETA BELLed HaxooWTesa B
nomeHe, a X 1 'Y npegcrasnawT ux Homepa. MyHKTUPHBIE MUHMKM 03HAYAKOT CBA3bL Yepes cemaTudeckue seb-
CepBUCHl YCTPOWMCTE, @ CMMOLUHbIe NMHWK 03HAYaI0T CBA3b Yepes KOHeYHble TOYKW YCTPONCTB.
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YetpoiteTeo 1 + gomen 1 i
{Hanp. 'reunepluwpa + 5 ,-5:
noraga Ycrpoacren 2 +
% E AomeH 2 (Hanp.
n MMOCTE KON +
CemanTieckie Beb-copBUCH! é m 06 amouus)
,{ﬂ CemaHTuqeckne seb-capBucs
’
/ A
T4 ]
i f
of ®enepaTHBHLIA 3anpoc SPARCL i
4 {
1’ i
X !
\'4
CemaHTHUSCKuE BHCEI
1] CeMaHTHIecKHEe BeB-Cepanch
YerpoficTeo 3 + gomed 3 EE §§ Yetpoiicteo 4 +
(Hanp. Me W KyXHA) 2 % Rﬁ iz nomeH 4 {sanp.
2 §_ B TeMreparypa +
3ACpoBLE)

€—=——=3 —CBA3L “epe3 CeMaHTHYeck1e Befi-CepBrch YCTPOHCTE
€——>> — CBA3b 4EPes KOHE4HbIE TOUKH YCTPOdCTS

PucyHok 6 — 3anpoc pacnpefeneHHeix AaHHelx RDF npumMeHMTensHo K MHTepHEeTY Bellei

MpunoKeHne NHXEHEPUN 3HAHWIA B PEanbHOCTH MOMET COCTOATL M3 HECKOMLKWX pacnpeaeneHHbIX cu-

ctem M3, kak nokasaHo Ha pucyHke 5. Ha puecyHke 7 nokazaHa apxMTeKkTypa NPUNOKEHWA, KOTOPOEe MOXEeT
Vcnonk3oBeate Y4aT-b0THl UNK Be6-caiT, YTobkl N03BONWTEL CBOWMM KNWeHTaM GpoHupoBaTe BUNeTel Ha Noeaaku
N MeponpuaTua W T. A. MNpunoxeHuo, kotopoe cnocobHo macwTabupoeaTees AnsA 0GCNYXKUBAHUS ThiCAY
KNWEHTOB, NOTeHUMAansHo MoXeT notpebosaThes Heckonbko cuctem M3, nogaepxuearouinx onpeaeneHHele
thyHKUMN,
Hanpumep, KNWeHTCKOE NMPpUNOKeHWe MoKeT BbiTb YaT-boTom unu eeb-4aTom, KOTOPLIA MOMET MPUHK-
MaTk FoMoC ¥ TEKCT B Ka4ecTBE BXOAHLIX JaHHBIX OT KNWEHTa W Pa3BepTLIBaTL MOJENN MCKYCCTBEHHOMD WH-
TennexkTa unuv MawmnHHoro obyyeHus, kotopele npeobpazyloT pedb B TEKCT, NepeBoAsT C OLHOMO A3blka Ha
Apyrow v 1. 4. Kaxgasa us atux mogenen obyyaetca u pazpabateieaeTcs B OTAENEHOR CUCTEME W PEMYNAPHO
oGHoBNASTCA MNW YNYYLWAETCA B KNMEHTCKOM NPUNOMEHWW Yepea crow cnyxb wHterpaumm.

To4yHO Tak »e KnaccHHKauna HaMepeHWA B cnyxxbax MHTerpauMm MoxeT BbiTe Mogentio obpaboTkn
ECTECTBEHHOIO A3bIKA, KOTOPAN ONPEeJenaAeT KOHKPETHOE HAMEPEBHWE KNMBHTA U NEPEHaNPasnAeT Ha onpeae-
NEHHbIE ONepaunoHHbIe cryxBel N Ha pyyYHYD Nepegady AN NoAAepkKY, ecn HAMepeHe He oBHapyxeHo
cucTemoin. Kaxpgasa w3 atux pacnpegeneHHelx cuctem M3 cnabo npowHTerpupoBaHa B UeNnoCTHYH CUCTEMY,
No3TOMY 810 MOXHO YNPAaBNATE MNW 0BHOBNATE, MaclwTabupoBaTk W pasBepTLIBATb HE3aBUCHMO.

Ha pucyHke 7 nokasada npegnaraemasn pacnpegeneHHasi apxuTekTypa.
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9 Knwo4eBble TEXHONMOIMun WMHXeHepHH 2HaHWA U BbIMUCNUTENbHbIE METOObI

9.1 NMpegcTaBneHMe 3HaAHWA

9.1.1 O6WmMe NONoXeHHUA

MpegcTasnexve 3HaHWil COCPEAOTOYEHO Ha NPOEKTUPOBAHKUM U KOHCTPYMPOBaHWIN CMMBONEHbLIX CUCTEM,
npasun, CTPYKTYP WK APYTUX METOLOMNOMMIA, UCONB3YeMblX AMNA BblPaXEHUA 3HaHWn B (hopme, KOTOopasd mMo-
KeT BOCNpUHUMAaTLCA W o6pabaTeiBaTeca NporpaMmMHbiM obecnedeHuem.

lMpencTtasneHue aHaHuWii npeanonaraeT Hanuyve cneayloLiux BO3MOXHOGCTEN!

- oToBpaxeHne NpedcTaBNeHUA 3HaHWA (rpad)oB 3HaHWKA, NPaBun 1 T. 4.) NONHOCTBLI M TOYHO;

- NogAepKa BelPaKeHUs PasnuyHeIX TUMOB 3HaHWK Ha NioboM ypoEHe JeTann3auuu, Takux Kak CBoi-
cTBa 06beKToB, npasuna, coGbiTUA, orpaHudeHnsa, GopMynbl N aKCUOMBI;

- Nogaep:ka BbipaeHWs 3HaHWA B NnpeamMeTHOW oBnacT Unn YacTy 3Toi npeaMeTHorW obnacTy kak Bo
BCEl NOMHOTE, TaK WU B 3aKOHYEHHOM BUAE;

- NErkocTe BOCNPUATHA KOMMBIOTEPAMW W TTHOABMHK;

- NOQOEPXKa CONPOBOXOEHNA BblPAXEHWA 3HAHWA;

- nogaepkxa paspaboTku ¥ peanu3auuy anropuTMOB, CBA3AHHBIX C PACCYKAEHUAMM W BLIMUCIIEHUAMM
3HaHWIl HA OCHOBE pasnU4HblX OpM NpeacTaBNEHWA 3HAHWIA;

- NpOCNEeXWBAEMOCTh TOTO, Kak BbinK M3BNEYEHbl 3HAHWA]

- NogJepKarHe pasnuyHbIX Bepclii OOHOM W TOTo Ke 0DbEeKTa 3HaHWA B 3@BUCMMOCTW OT TOrD, Kakne
AaHHble UCNONL30BaNUCh ANA ero U3BMeYeHus.

9.1.2 KayecTBO npegctaBneHua 3HaHUM

Ona paspaBoTtkv U nogaepXaHna paboTocnocoBHOCTU BEICOKOKAYECTBEHHOrO NpeacTasneHns aHaHui
HeobxoAWMO NpeaLABRNATE ONpeaeneHHbe TpeboBaHus K pazpaboTke BbICOKOKaYeCTEeHHBIX OHTONOTWIA 1 Ha-
Bopos AaxHbix. [pumepbl NyHwWx NPaKTMk paspaboTkk OHTONOMMK NokasaHbl B Tabnwuue 5.

TaBdnuya 5— Jlyywme npakTyki paspaboTki OHTONOTKIA: KOHTPOMLHLIK cNWCoK Npasun [24]

Homep npaewna OnmcaHne I YpOBEHE CNOKHOCTH
Mpaeuno 1 HaxowaeHwe xopolerc MMeHu AnA OHTONOrMK &
Mpasuno 2 Haxo#aeHue XopoLlero NpocTpadcTBa UMeH ANA OHTONOMK G
Mpasuno 3 PacnpocTtpaHeHue Baweil oOHTONOMMM oHMAalH =
Mpasuno 4 HNobaBneHue MeTaAaHHLIX OHTOMOT K b
Mpaewno 5 Onpegenexdve BEPCAA OHTONOMK, NMUEHIUA W METAAAHHLIX 4NA CO3- "

parenew/snagensues, Hanpymep owlversionlRIl, owl:versioninfo,
dcterms.license, dcterms:creator, vaem:hasOwner

Mpaewno 6 NobasneHue anemenTos rdfs:label, rdfs:comment, skos:definition gna =
KaXKA0ro NoOHATHA W CBOICTBA

Mpaeuno 7 OBo3Ha4eHMe Ha4yana BCeX KNACCOR © 3arnaBHal Bykekl, 8 ceoicTe — ¥
CO CTPOMHOWM

Mpasuno 8 PaameweHne Bawein OHTONOTMK B KaTanorax oHTonoruia "

Mpaeuno 9 MoeTOpHOE MCNONE30BAHME M CBAZBIEAHWE OHTOMOTWIA o

MNpasuno 10 Hcnonbaoeanue paasimeHoBsieaemora URI: ckonvposats M BCTaBKMTh e

URL-agpec npocTpaHcTea WMeH Balen oHTonory B eeb-bpayaep, 4To6k
nonyynTe KOO

Mpasuno 11 lNpoeepka BanugaTopa cMHTaKcKca ¥
[Npasuno 12 HoBaeneHne OokyMEHTALMK NO OHTONOIMK *
Mpasuno 13 [dobaenexHne BU3yann3aLuK OHTONOMK b
[Npasuno 14 YnydweHve OM3anHa OHTONOrKMiA R
[Npaevno 15 YnyyweHne pazeimeroeanna UR| v cormacoBaHve cogepwaHua ks
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OxoHyaHue mabnuuel §

Homep npaeuna Onmcaxne YpoBEHb CNOKHOCTH
[Mpaswno 16 3arpyaka OHTONOIMA C NOMOLLEH PEAAKTOPOB OHTONOMMIA =
Mpaeuno 17 PerncTpauua Balled oHTONOMMK B Katanorax npedgukcos b

MpumevaHus

1 «*» 03HAYAET CAMLIA HU3KKIA YPOBEHEL CNOKHOCTU, «**» OaHauyaeT Bonee BLICOKWIA YPOBEHL CROKHOCTH, «***» 03-
Ha4YaeT Camblid BbICOKWIA YPOBEHE CNOMHOCTH.

2 ardfs:», «owl:», «skos:» oavaqaeT onpefeneHne NOHATUA, CBORCTREA MMU CYLLHOCTU nocpeacTeomM Rakika RDF,
OWL, SKOS, n . 4.

9.2 MogenupoBaHWe 3HAHUA

MopaenuposaH1e 3HAHWI HANPABNEHO HA CO3AaHWE KOHLENTYANLHOM MOgeny apXMTeKTyphl Baskl 3HAHWMIA.

KoHuentyaneHas monens Tpebyer cneayolMx BOZMOKHOCTEI

- NogdepXka npouecca KOHCTPYMPOBaHWS KOHUENTYansHOW MOZENnVt Win OHTONOTMW ANs CLEeHApMes
ApUMEHEHWs UMK NpeaMeTHbIX 0BnacTewn, BKNYAn HEOBXOAWMbIE KOHLENTLI, OTHOLIEHWUS MEXAY pasni4Hbi-
MU KOHLENTamu, CBONCTEA KOHUENTOB, MPasnna v orpaHnyeHus;

- noaaepxka npeobpasoBaHUa KOHUENTYANsHOM MOAen UN OHTOMNOMW B COOTBETCTRYIOLLMA hopmaT
[AaHHEIX, KOTOPBIA MOXET DbITh KAk YUTAEMBIM, TaK W obDpabaThiBaemMeIM KOMMNBHTEROM;

- Nogoep¥Ka BOIMOXKHOCTH NErko pefakTUpoBaTe, NepecMaTpUMBaTe U obHoBNATL KOHUenTyankeHyw mMo-
Jenb UKW OHTOMOTWIO 3KCNEpTaMn NpeaMeTHoR 0BnacTi UM BO3MOKHOCTH CONPOBOXAATE CUCTEMY, Hanpu-
Mep, Yepezs BU3yanbHeIn uHTepdeinc.

9.3 MpuobpeTeHWe 3HAHUNA

MNprobpereHue 3HaHWA HANpPaBNeHo Ha W3BNeYeHne CTPYKTYPHPOBAHHbLIX 3HaHWIT U3 MHODPMAaLIUK, cre-
HepuposaHHOW NyTem o6paboTk OaHHbIX.

MpuoBpetenve 3HaHuiA TpebyeT cneayoLlMX BO3MOKHOCTEM:

- Nopoep#ka npuoBpeTeHns CTPYKTYPUPOBEHHBIX 3HAHWA U3 CTPYKTYPUPOBAHHLIX OaHHbBIX, NONYCTPYKTY-
PUPOBaHHBIX NAHHBLIX U HECTPYKTYPUPOBAHHLIX [AHHBIX, TAKUX KaK Meaua, TEKCT U naobpameHus,

- NoAgdepXKka NPUoBPeTEHUA 3HAHKA K3 Pa3HLIX UCTOMHUKOBE,

- NOAAEPHKKA U3BNEYEHUA KTHUEBbIX KOHLENTOB U3 OHTOMNOMMIA;

- nogaepxka oTobpaxeHns NpuoBpeTeHHbIX 3HAHUIA Ha COOTBETCTBYIOLME KOHLEeNUu, CBoMCTBA KOH-
Lenuuit U OTHOLLEHWUS B CNIPOEKTUPOBaHHBIX KOHLENTYanNbHbIX MOAENSX;

- nogaepxka cOHapy:eHus M paspelleHUs KOHQNUKTOB.

9.4 XpaHeHue 3HAHUA

XpaHeHWe 3HaHWiA OPUEHTUPOBAHO Ha paapaboTky Ba3osoro MeToda XpaHeH s Ha OCHOBe TUMOB npen-
CTABNEHUA 3HaHWI C UCTIONB3OBaHMEM annapaTHOR W NPOrpaMMHON MHAPaCTPYKTYPLl ANA XPaHeHWs, Kogu-
POBAHWA M CO3AaHWSA MHOEKCOB 3HAHMWIA.

[na XxpaHeHWs aHaHWil HeoBxoaMMEl cneayoUle BO3MOKHOCTM:

- nogaep#Ka NonHoro U TOYHOro XpaHeHWs 3HaHWUIA;

- NoanepkKka XpaHeHUs 3HaHWil ANS pasnuuHbLIX MOAEneid paseepTLiBaHua, TakuX KaK pacnpeaeneHHoe
WM NOKANLHOe XpaHWUnuLe;

- NOgAepsKa XpaHeHUs METAAaHHbIX, KOTOPLIE MOrYT BKNIYaTk B cebs MypHanel ayguta, npaeuna nnv
FOFUKY W NPUMEHAEMbIE paccyKAeHNs.

9.5 CnuaHue 3HaHUIA

CnusHue 3HaHnii HanpaeneHo Ha obbeguHeHne, KOMBUHMPOBAHWE W WHTErPauuio 3HaHWA M3 PasHbiX
pecypcoB B 6onee cornacoBaHHyio opmy. CnuaHue 3HaHWA MOXeT BKNIoYaTL CReayiolne BO3MONKHOCTHA:

- MHTErpaunsa 3HaHWiA U3 pasHblX PECYPCOB 3HAHWI B 8UHYI0 6asy aHaHWI;

- o0beguHEHne pasnnuHbIX KOHLUENTYaNbHBIX MOAENeN MW OHTONOTMI NYTEM COMOGTABNEHNA CXOMMUX
KOHLENTOB U paspaboTku oTOBpameHnn, No3BonA0IWMX UMNOPTUPOBATEL SK3EMNNAPLI KOHUENTOB WIH CBA3LI-
BaTk Ux mexay Gasamn 3HaHwiA;

- cpedcTea NogdepXaHua COrmacoBaHHOCTH U TOMHOCTKH 3HAHMIA 1 COOTBETCTBYIOWNMX MM KOHLENTOR, OT-
HOLLEHWIA, CBOMCTE B 0GbEOUHEHHOR KOHUENTYansHoM MOABMA UMK OHTOMNOMMK NOCNE CNUAHWA;

- nogaepXka NpocneXuBaeMocTi Toro, kaxk 6LINo NpoBeaeHo cnuaHKe.

24




FOCT P 71540—2024

9.6 BbiuucneHuwe 3HaHUA

Beluvcnerue sHauni cocpegoroqeHo Ha obHapyxeHun U (DOpMUPOBaHMW HOBLIX 3HaHWi, NpegocTae-
NEeHUM W BblBOOE BO3MOXHOCTEA HAa OCHOBE CKOHCTPYMpOBaHHOW 0asbl 3HAHWNA, KOTOpas BKNYaeT B cebs
CTaTUCTUKY W U3BNEeYeHNe 3HaHWIA, PacCYKAEHIS O 3HAHUAX U T. .

BhiuvcneHue sHaduin Tpebyet cneayiowmnx BOSMOXKHOCTEN!

- NOALepXKKa BeOeHWA CTATUCTUKWM W O3HAKOMITEHWA CO CTRYKTYPOW W XapakTepuCTUKaMMW CYLLEeCcTBYIo-
WKMX 3HAHWKA B BMBNMoTEeKe 3HaHWA;

- Nogaepxka MccnefoBaHUA CNOXHbLIX B3aUMOCBSA3ei Mexay CyLLecTBYOLLUMKY 3HaHnAaMK B BubnuoTeke
3HAHWIA;

- nogfepxka oGHapyXeHA HeABHLIX 3HAHWI B CYLECTBYIOLLINX 3HAHWAX B BbnuoTeke sHaHWui.

NMpumevaHue — BHEKOTOPLIX CLUEHAPUAX, CBA3AHHbLIX C MHTEPHETOM BELIEN, ANrapUTMbI BEIMUCNEHWNA 3HAHWI
MoryT BuiTe paspaboTaHbl HA OCHOBE ONPedeneHHBIX TUNOB OTHOWEHKK U TMNOB 0GbekTOR n3 [25].

9.7 Busyanuzauua 3HaHWUHA

Buzyanusauus 3HaHWMi — 3TO MPOLECC, KOTOPLIM BU3yanbHO NPEACTABNAET 3HAHWA AMNA NOOLEDKKM
YenoBEYeCKOro MoOHMMaHUA,

Busyanuaauus 3HaHWii npegnonaraeT WMCnonb3oBaHde cTaHAapTM3WPOBAHHOrO NpeacTasneHus Ans
obecneveHus uHTeponepabensHocTk. [nA atoro TpebyioTca cnegyrolwne BO3MOXKHOCTHM ANA NoNb3oBaTenei:

- NoAAepKKa BU3YyanbHOMO NPEACTABNEHWUA 3HAHWA C N0GLIM YPOBHEM ASTANM3aLMK;

- NOgOepXKa BW3yaneHOro NpeacTasneHns 3Haurnii B popme, Heobxogumoi ansa aHanusa 6assl 3HaHuK
8 PY4HOM MK NONYyasTOMaTUYECKOM pexmnme.

9.8 ConpoBoMaeHWe 3HaAHUA

ConpoBoxgeHue 3HaHWil Heob6xodumMo Ons peanuszayuu npedcmaesneHus 3HaHull (cm. 9.1.1) u Tpe-
ByeT cneaywmnx BOIMOKHOCTEN:

- nogaepxka obHOBNEHWA CYLIECTBYHIUWNX 3HAaHWA [0 HOBOW BEPCWMM MYTEM WM3MEHEHWS MCTOYHUKOB
BXOAHBIX [@HHbIX, BDEMEHW, BEPXHEeYPOBHEBbLIX KOHLENToR 6a30BbLIX onepauwii unvw busHec-npaeunn;

- NOAOEPKKa YNPABNEHHA PasHbIMK BEPCHAMK 3HAHWIA;

- NoAAEKKA AOMONHEHWA NPONYLLIEHHbLIX 3HAHWA HA OCHOBE CYLLECTRYIOLUX 3HAHWA B COOTRETCTBUN C
akcuomamu, NpasnNamu, 30pasbiM CMBICNIOM U T. 4.

- NoAAepXKa BOCCTAaHOBNEHWA NoBkIX 3HAHWA, KOTOpbLIe BeINK YaaneHs UNKW HenpaeuneHo oBpaboTaHel.

9.9 ObmeH 3HAHUAMM

O6MEH 3HAHWAMW HANDABNEH Ha Nepe[aYy, COBMECTHOE WCNONb30BAHWE W CIIUAHUE 3HAHUIA U3 MHOTO-
qyucneHHbx 6a3 3HaHWA pPasnUYHBIX OpPraHuaaunn.

O6wmeH 3HaHnaAMK TRebyeT cnedyoWwmnx BOIMOKHOCTEN:

- nogaepxka oGMeHa NoNHLEIM CoOdepKaHMem onpeaeneHHLIX 3HaHui;

- Nogaep#Kka MHAKKaUWKu Npasa Ha obnajadiie 3HaHWAMM, YYACTBYIOLMMU B ODMEHS;

- noggepxka oGMeHa CTaTUCTUKOW UMK CBEAEHWAMMW O BEIYMCNEHUAX HEKOTOPLIX 3HAHKUIA C YYeTom orpa-
HUYeHWH Ge30NacHOCTH, 3aWMWEHHOCTH U KOHBWAEKUMENEHOCTH.

10 OcHOBHLIe NogaepXuBaroLne TEXHONOrMu U uudpoeas uHpacTpykTypa
WUHXEHepUU 3HaHUA

10.1 OcHoBHbIe NogaepKUuBaoLWne TEXHOMOTMKA

10.1.1 MawmnHHoe oBy4eHune

MawwvHHoe ofyyeHne ABMAETCA BaXHOW NOOAeDKUBAKLLER TEXHONOMMEeR ANA npuobpeTeHus 3HaHWRA,
06begMHeHWs 3HaHWi, MOAENMPOBaHWA 3HAHWW, BbIYMCIIEHMA 3HAHWIA U T. 4. C NOMOLLbBIO anropUTMOB, OCHO-
BaHHbIX Ha 0BydeHun Be3 y4uTens, oby4eHn ¢ nogkpennedmeM 1 1. 4. Hanpumep, cnoxHele paccyxgeHus
MOTYT BbiTb Peanu3oBaHbLl Ha OCHOBE NMPaBUI, HEMPOHHEIX ceTel U T. . KpoMe Toro, anropuTMmel Ha OCHOBE
MALIKMHHOTO OBYYEHWA MOXHO MCNONL30BaTh ONs NpuoGpeTeHuna 3HaHWA 13 M3oBpaxeHnid, BUOEO W ApYruX
AaHHBIX.
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10.1.2 OGpaboTKa ecTecCTBEHHOro A3blKa

3HaHWA, napnexkaemblie B NPOLIECCE WHXEHEPWW 3HaHUA, YacTo paccpenoToYeHbl M0 MHOMOYMCIEHHBIM
AOKyMeHTam w/vnu ayauodainnam. OBpabaoTka ecTEeCTEEHHOIO A2bIKE MOXKET aBTOMaTHYeCKU WAEHTUhMLUWpO-
BaTh W NpuoBpeTaTh 3NeMeHThbl 3HAHWIA K3 3TUX UCTOYHKMKOB. Kpame Toro, cylecTBYHLLIWE 3HAHUA B CUCTEME
WHXEHepW 3HaHWA MoryT BbiTb NnepegaHsl NogamM NOCPeACcTEOM OTBETOB Ha BONPOCH!, aBTOMAaTUYECKOM reHe-
paLuK KOHTEHTa U Apyrux hopmMax ycnyr Ha OCHOBE 3HaHWI, CBA3aHHLIX C 06paBoTKON ECTECTBEHHOIO A3bIKA.

10.1.3 O6paboTka peun

Peyb aBnAeTCs BaXHbLIM BXOAHLIM PECYDPCOM ANd NpuoBpeTeHus aHaHniA. Peds MoxeT BKNo4YaTh B cebs
MHOPMALMIO, KOTOPYH HYenoBeK XO4YeT BbipasnuTb, 8 MOXET OTpaxaTbk SMOUWOHANLHYH WHBoPMAaLWKD MK
MHropMaumnio 06 oKpyHeHuK.

10.2 Uncppoean nHpacTpykTypa

10.2.1 BonbllKe gaHHbIe

HenpepbiBHOE KOHCTPYMPOBAHWE UHKEHEPUIW 3HAHWA U NPUNOKEHUS MHXEHEPUWU 3HAHWA HYXOaKTeH B
cbope, nepenaye v pacnpedensHuy Gonbwux 06beMoOB AaHHeIX. B TO e spems cobpaHHble JaHHBIE MOryT
paanuyaTbCsA Mo UCTOYHKWKAM, hopMaTam, KadyecTBy OaHHelX W T. 4. Takum o6pasom, aaHHble HeobxoaumMo cu-
cTemMaTM3MpoBaTh, OYMLLIATL M NpeobpasoBLiBaTh, YTOOLI NOAAEPHKWUBaTE Nocneayolee npuobpeTeHne aHa-
HUIA, CucTembl BONBLUKMX AaHHLIX MOryT OKasbiBaTe Da3oBylo NOAOEPKKY 3TUM npoueccam Yepea undposyko
MHPacTPYKTYRY.

10.2.2 OBna4Hble BbIYWMCNEHUA

PacnpegeneHHkle BsIYMCNEHWA — BaHaA MOLelNk PasBepTeiBaHWUA CUCTEM MHKEeHepn aHaHnin, Obnad-
Hble BblYMCneHus mMoryT ofecnednTs NoAdepkKy Yepes pacnpedeneHHOe xpaHunuuie, kpynHoMacwTabHele
napannensHble BbIYUCNEHWS, MHCTPYMEeHTbl BU3yanuaauun, obyyeHHble mogenu MW u T A. Hanpumep, Bbl-
YUCNUTeNbHBIE BO3MOXKHOCTW C MCNONbL30BaHWEM 0BNadHbIX BLIYMCMEHUA MOTYT NOMOYL MOBLICKUTE 3thdek-
TUBHOCTb CMOXHBIX BbIYWCNEHWA 3HAHWIA, a pacnpedeneHHoe XPaHWNWWE Ha OCHOBE CEPBMCOB 0BMadvHbIX
BLIYUCNEHMA MOXET Nogaepuears macwrabupoeadue cuctem M3, OBnadyHble BIYUCNEHWA OONONHUTENBHO
oBecne4ynsadT BOIMOXKHOCTL MaclTabuposaHus pecypcoB M NpenocTaBeHysd Mo 3anpocy BbLICOKONPOW3-
BOAWTENMbHBIX DECYPCOE W KpynHOMAacwTabHeIX CpeacTe xpaHeHus. CucTemel 3 MmoryT Wcnonb3oeaTk 3Ty
BO3MOXHOCTL AnA obecnevyeHuA Toro, YTobbl noTpebneHne pecypcos COKpPaLWlanoch WKW YBenu4WBanocs B
COOTBETCTBMK C TpeboBaHWAMKM, BMECTO Toro 4Tobel BeidensTe pecypckl U obecnevmeaTte UX Hanuyve Ha no-
CTOSHHOW OCHOBE.
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Mpunoxexnne A
(cnpaBo4Hoe)

MpumMepkl 6a30BbLIX MHCTPYMEHTOB MHXEHEPHUW 3HAHUIA

A.1 MHcTpymeHT BU3yanu3auun oHTonorknn WebVOWL
WebWVOWL — 370 WHCTPYMEHT ONA BU3yanv3aLi OHTONOTMWA, KOTORLIE MCNONL3YHTCA B rpadax 3HaHMM.

A.2 UHeTpyMeHT pefakTUpoBaHuMa oHTonorum Protégé

Protégé — ato GecnnarHelii peqakTop OHTONOMMA ¢ OTKPLITBLIM MCXOAHLIM KOQOM W nnatdopma AnA coafaHia nH-
TeNneKTyanbHbIX CUCTEM.

- Protégeé ponyckaeT paclumpedia W npegoctasnaeT cpegy plug-and-play (nogxniodan v paGoTait), YTo genaet ero
rBKOM OCHOBOW ANA BLICTPOro NPOTOTMNMPOBAHKMA 1 paapaboTki NPUNOKEHWUIA.

- Protégeé nopnepxueaet assik seb-oHTonaruit OWL 2 1 cneundmkauun RDF,

- Protégé nonnepxvBaeT coanaHWE, BMAYANW3aUMIO W MAHUNYNWPOBAHWE OHTONOMMAMM, KOTOPbIE 33TeM MOXHO
MHTEMPUPOBATE C APYTUMIA CUCTEMAMM.
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MpunoxeHue B
(cnpaBo4Hoe)

TexHu4eckne XapakTepUucTWUKM, OTHOCALWECA K UHXeHEepKWK 3HaHHM

JdeATencHoOCTe NC CTEH4EPTU3aUMK MHXEHEPWKW 3HEHWIA BKNOHEET B cela crnegyowee:

- Pexomerpauna KoHcopuwyma BeemuwpHoi naytueel «Cpena onvcadua pecypcos (RDF)» [1]: MenoneayeTtca gns
npeacTaBNeHns pecypcoB u ux accouuaumi Bo Beemupron naytuie. RDF moxeT nogaepkusaTs NpegcTasneHne aHaHui
NpPW KOHCTRYUPOBAHWKW MHKEHEPUW 3HAHWA,

- PexomeHgauws KoHcopuwyma BcemMupHoi nayTuHel «Cxema cpeabl onucaduA pecypcoe (RDFS)» [2]: Micnonb-
yeTcA AN\ NpeaocTaenedus cnosaps MoaenupoBaHus fadHbix RDF. Cxema RDF aenaerca pacwupeduem GasoBoro
cnosapd RDF v OCHOBHBIM KOMMNOHEHTOM, WCMONb3yeMbIM AN ONUcaHns OHTONorMYeckoi wHdopmaumn. OHa MoKeT
NogaepHUBaTL MOOENUMPOBAHWUE 3HAHWI NPH KOHCTPYMPOBaHUM MHXEHEDWI 3HaHKA,

- PekomeHgauuna Koscopuuyma BoemmpHon nayTuHel «Bed-assik onTonorvi (OWL )» [3]: McnoneayeTca gna onuca-
HWA OHTONOMMYECKON MHIPOPMALIWK, BKNIOYER ONPEeaeneHs Wepapxii KNaccos 1 aTpubyToR OTHOLIEHWH;

- Pexomenpaumsa KoHcopuwyma BeemupHoi naytuHel «Mpotokon SPARQL v f3bik 3anpocos RDF (SPARQL)» [4]:
OnpenenseT A3bik 3anpocoB M NpoTokon cbopa AaHHbX, co3nanHeid AnAa RDF Ha ocHoee mopgenu gavHsix RDF, paspa-
BotaHHon W3C. OgHako ux MOXHO MCMonk3aoeaTk Ana niboro uHdopMaUWoHHOro pecypca, KoTopeId MoxeT BeiTe nNpeg-
cTagneH ¢ nomos RDF, OHK Takke mMoryT NoafepKueaTs XpaHeHne 3HaHWi Npy KOHCTPYWPOBAHWK MHAEHEPWM 3HAHWIA;

- Pexomengauwna Kodcopunyma BocemmpHoi nayTrHel «MpocTas cucTema oprann3aumrm 3danui (Simple knowledge
organization system, SKOS)» [26]: McnoneayeTtca QNA BeIpaXEHWA ONWCAHWE KOHTPONMWPYEMOro CTRYKTYDHMPOBaHHOM
CNWCKa CROB, BKMNHOYaR CNNGOK CNOoB, TAKCOHOMMIO, cucTemy Tabnuy HaaeaHwi. OHa MoKeT nogaepKveaTs MOaenMposa-
HWE 3HAHWUIA NPU KOHCTPYMPOBAHWK UHIKEHEPUMU SHAHWIA,

- Pexomenpauva KoHcopuuyma BoemmrpHOR nayTuHel «Hablk orpaHudeHui coopm (Shapes constraint language,
SHACL)» [27]: OnpegenseT a3eik AnA npoeepkn rpadioe RDF Ha cooteetcteue HaGopy ycnoBuid. 3TK yCroBwnsA npeno-
CTaBMNAOTCA B BuOe duryp v Opyrux KOHCTRYKUMI, BolpaxeHHblx B Buoe RDF-rpada. O moxeT nogaepxvBats Npegcras-
NEHWE 3HaHWIA W BbIMMCNEHWE 3HAHWIA MPU KOHCTPYWMPOBEHWY MHMKEHEPKUW 3HAHWI;

- Ctanpapr [28] ycTaHaenkBaet 15 0CHOBHLIX 3NEMEHTOB MeTafaHHbIX AN\ MEXOTPacrnesoro onMcaHus pecypcos;

- Ctanpaapt [5] onpenenseT HeobXoAMMBIE XAPaKTEPUCTUKN BEICOKOYPOBHEROW OHTONOMMK, HE CBA3AHHOW C KOH-
KPETHBIMM NPEdMETHBIMK 0BMacTAMMU, KOTOPAA MOMET UCNONL30BATLEA B TAHAEME C OHTONOMMAMKM NpeaMeTHbIX obnactei
Ha Bonee HW3AKWX YPOBHAX ANA Nognepxk obmeHa, nowcka, oBHapyKeHUs, MHTerpaLUu 1 aHann3a OaHHbIX;

- Cravpapr [6] cnpenenaeT CTPYKTYpPY CEMaHTUHECKOW MHTeponepabensHOCTH reorpacin4eckon nHdopmauymn. 31a
CTPYKTypa onpefenseT BLICOKOYPOBHEBYIO MOAEMb KOMMNOHEHTOB, Heobxogumblx AnA obpaboTkv cemMaHTMKW B CTaHOap-
Tax reorpacdnyeckoi MHhopmauun MCO ¢ npuMeHeHMemM CHTOMOTWIA;

- Cradpapt [7] onpenenset cepuio HTepd)encos, NO3BOMNAIOLWMX PasHLIM CUCTEMaEM NOAAEPHMBATE WHTEpOne-
pabenbHOCTL NP yNpaeneHun penoanTopysmn nacbpaxernin. OH Takke onpegenseT oblwe npaeuna, perynupyrouine
MCNonb3oBaHwe MeTaganHeix B JPSearch, v sagaer cneundukaumio, KoTopas: NpenocTaenaeT npasuna npegcTasnequs
ONUCAHWIA METaAaHHBIX W30BpaKeHid, COCTOALKME U3 onNpefeneHus cXemel MeTananHsx JPSearch Core; npenoctaenser
npasuna nyGrvkaumn MaHoYMTaemMsIX NEPEBOA0E MENKAY TEPMUHAMW METafaHHbIX, NPUHAANEKALWMMK NponpreTap-
HbiM CXeMaM MeTagdaHHbIX, M TEPMUHaMKM MEeTadaHHbIX B cxeme MeTadaHHbix JPSearch Core; npegoctaensaet npasvna
pEerMcTpauMy U 3anpoca Cxem MeTafaHHbIX U NDaBUN WX TPaHCAALWK, UMK CCLINKK Ha HUX;

- CtaHgapr [29] onuckIBaeT MeTon CO3AaHnA OHTONOMA O KOHTEKCTa ¢ MCNoMb3osaHnem koHuenuuii [30]. bonb-
WMHETBO OHTOMNOMIA B OCHOBHOM COCTORT W3 KMACCOB (KOHUENUWA), CBOWCTE, OTHOLLEHWA MEXAY KNACCAMM W 3K3eMNnA-
pamMi (oBBeKTaMu UMK MHOWBUOAMMK);

- Cranpapt [31] onpefenseT BoNpock! NpakTUHeckol peanuaauui Ha gabikax RDF u OWL BeICOKOYPOBHEBODK OHTO-
norvuy (cm. [32]) v meTogonorvum uenonkaceadns wabnodos (oM. [33]), Briodas peanuaaumio Mogenei AN cnpasoHHBX
OaHHeix (cm. [34], [35]) v ona meTagaHHbIX.
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MpunoxeHue C
(cnpaBo4Hoe)

Xapau‘repucﬂlxn THAWYHBIX I'IPHJ'ID)KEHHIT‘I WHKEeHEpWK 3HAHWHA

Tunu4HEIE NPUMNCKEHNA WHXEHEDWMW 3HAHWA BKNHOYEIDT OTBETEHI HA BONPOCHI, PpekoMeHgauuy, nogaepxadve pas-
roBOpa, AaBTOMATWYECKYH reHEpPaLMI0 KOHTEHTa, 3KCNEPTHBLIE CMCTEMbI, CUCTEMEI MPUHATWUA PELLIEHMI, COXpaHeHwe W thop-
ManM3aLWK 3HaHWA, He3aBUCHMMLIN 0BMEH AaHHBEIMK MeXOY NporpaMmMHbLIMK KOMNOHEHTaMK W CUCTEMaMW U T. O4. Xapar:~
TEPVCTHKN TUAMYHOMO NPUNOMEHWA NMHKEHEPWK 3HAHWIW ONKCaHLI B Tabnuue C.1.

Tabnuua C.1— XapakTepyCTWKWM TUNW4YHLIX NpynokeHun W3

TunuyHoe npunoxexne M3

Onucanne

Oteetkl Ha BONPOCHI

TpaguuuoHHasA cUCTema BOMPOCOB YW OTBETOB WMCMONbL3YET KOH(WUIypauuio nap «Ronpoc-
OTBETH ANA PEANM3aLMA PA3NMYHBIX CUSHAPWEB «BONPOG-0TBETH. [pUMEHAS MHKEHEPWIO
aHaHWit 1 0BpaboTky ecTecTBeHHOrD A3bika, BONPOC MOXHO NpoaHanuanpoeats Gonee rmy-
boko, 4ToGLl HAWTM B3aWMOCBA3L OCHOBHOMD 3MEMEHTA BONPOCA W BO3MOXHBLIX CKPHITHIX
aHa4eHuid. B 1o we sBpeMa COOTBETCTEYIOWMIA OTBET MOXKET DbiTk Bonee To4HLIM U TMBKUM
B 3aBVCUMOCTH OT coaepxkanna 6asbl 3HaHWI

PekoMmeHaaLmu

AHanuaupys nossfeHue, WHTepecs!, TpeBoBaHua W ApYTYH MHOPMALMID NONE30RATENS,
NPUNCHKEHUE WHKEHEPUW 3HAHKWA ANA PekoMeHAALWA BelAAET NePCOHANM3UPOBAHHbIE pe-
KOMEeHAauuy, Hawbonee cBA3aHHLIE € peanbHLIMKW WNKM Gonee rnyGokumun npobnemamu
NonNL30BATENA, NOCPEOCTROM NOMCKa W paccy¥neHuii B Baze sHaHwil. Hanpumep, Mepkl No
YCTPAHEeHWIO HENONAA0K MOrYT BbiTe PEKOMEHAOBAHL! HA OCHOBE KOHKPETHOrO CLeHapus
1 onucaHua cbon

Pasrosop

BrinonxeHne pas3roBopHOR 3a/1a4n HeoTAeNMMo T 3HaHuil, Kak ana cemManTuyeckoro no-
HUMaHWR, TaK ¥ AN YNpaBneHs pasroBOpoM MOXHO NPUMEHATE BUBNMOTEKY 3HaHWH anA
nony4eHns Gonee ecTecTBEHHLIX M APYHECTBEHHBIX HACTPOSK YCMYIM HA OCHOBE 3HAHWMA,
KOTOP&A MOXET YAOBNETBOPUTH NOTPEBHOCTM NOMNb3OBATENS W BLINOMHWTE KOHKDETHBIE 38-
a4 NoCPEACTEOM MHOMOKPETHOID B32MMOAEACTEBINA YENOBEKa C KOMINBITEPOM

ApTomaTtuyeckan
reHepauma KOHTEHTa

OBbeMHUE CYLLECTBYIOWME MOOEMW UMK AnropUTMEl reHepauMu TexKcTa Ha OcHOBE OaH-
HBIX W 3HaHIﬂ|I:!, TEKCTOBYH HHCbOpMaL.lI-’IIO MOHHO OCHOEBIBATE Ha CYWECTBYOWHWX 3HaHWAX,
YToBEI NOBLICHTE &8 I'EpaBMﬂhHOC‘I‘I:- M TOHHOCTE. Kpome TOro, NpUMeHAs a,qpaablﬁ CMBICH
4] HEOﬁXO,El,HMHB OTpacleBble 3HadHWA, MOHKHO B OI'IDB,QE'HEHHOFI cTeneHn M3bexars PUCKa
BonNLLWKX OTKNOHEHWI ANa YuTaTtens

3kcnepTHeie
CUCTEMEI

JxcnepTHas crcTeMa — 3TO CUCTeMa MCKYCCTBEHHOMD WHTeNNeKTa, kaTopasa MHKancynupy-
ET aKTyankeHsle 3HaHWA YenoBeKa-aKkcnepTa W No3BonAeT HecneuuwanucTamM WCNnonb30BaTh
3TK 3HaHWA ANA NOWCKa pelleHnid npobnem.

3KcnepTHas cUMCTEMa cOCTOMT M3 6a3p 3HAEHWA K BoaMomHocTel obpaboTk 3HaHWiA, a
TaKKe HeKOTOpPOW hopMEl MONL30BATENLCKOrS WHTepderca. baza aHaHWA XpaHWUT cneum-
thrHecke 3HaHWA O NPeaMeTHOH OBNacTh W MOXET COQEPKaTh Kak (hakTUYECKYHD, TakK M
IBPUCTUHECKYIO WHOPMAaLIMIO.

LononHutensHyo MHdropmaumio ob axcnepTHLIX cucTemax oM. B [36]

CueTeMbl NOOEPHKN
NPHHATHS pPeLleHui

B HexoTopbix cihepax OEATENbLHOCTY, TAKWMX Kak NpoMblLNEHHOE NPOM3BOOCTEO, MEnn-
LMHa WIK IMHAHCH!, CUCTEMBI MPUHATUA PELUEHWIA, OCHOBaHHLIE Ha MHXEHEDWWM 3HaHMWI,
MOTYT NPUMEHATE BLICTPLIA NOMCK W BbIBOA W3 Basbl 3HAHWIA BO B3aWMOCBH3W C BXOAHLIMA
AaHHBIMK, 4TOBEI HARTM TEHOEHLWK, aHoManuM W oblike YepTel. Kpome Toro, cuctema
NOOAEPHKEN NPUHATUS PELLEHWUIA MOXET UCNONb30BaTL NPUOBPETEHHLIE 3HaHWA AN A0Nor-
HUTENbHLIX PELIEHWIA. Hanprmep, NogobHele CUCTEMBI MOKHO MCMONE30BaTE ANA BEIABME-
HUA (OMHEHCOBLIX MaXUHaUWA, YOaneHHOro ynpaeneHns u obcnyxueanna obopyaosaHns,
OTCMNEMMBAHUA W MPOTHO3NPOBAHMA HaMpaBNeHnid Hay4HbIX MCCMenaoBaHut, KOMMLITep-
HOWM OMArHOCTMKM M NEYEHKUA
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OxoxyvaHue mabnuust C.1

TunuiHoe npunaxeHue M3 Onucanue

CoxpaHeHue 1 chopma- | TpaaMUVYOHHO 3HAHWA XpPaHATCA B BuAe TekcTa, niobpameHnin, baa faHHex, BUOEO U OCo-
FW3aLUWA 3HAHKMIA DeHHO B CO3HAHWW 3KCNEPTOB UMW BU3Hec-aHanuTUKOB. CTPYKTYPWPOBAHHLIE 3HAHWA B
Bonbluwx maciuTabax MO¥HO NOMYYWTb W NpUoBPecTU W3 3TUX Pa3NMYHbLIX MCTOYHWKOB
NOCPEACTEOM KOHCTPYMPOBaHMA Baskl MHXEHEPWKM 3HAHMIA. Kpome Toro, npuobpeTeHHele
3HaHUA MoryT BeiTh hOpMann2a0BaHbl Ha OCHOBE BeiBpaHHOM OHTOMOMMM W COXpaHeHbl B
Dase WHAHEHEDHK 3HaHWM

Hesasucumasn ces3b | Cuctema M3 peanuayeT yHUBEpPCAnkHOE W CMEUMANM3MPOBAHHOE BhbIpaXEHWe W Xpa-
nMexgy nporpamMmmHbIniI HEeHue 3HaHWH. 310 obecneymBaeTt QCHOBY Ona 0BMEeHa 3HaHWAMMK Mexay padnuydHbiMA
KOMMOHEHTAMK W CUCTE- | cucTemamu W3, KoTopkle MOryT BKNKOYATE BONbILE CEMAHTUYECKOW WHHOPMALMK UK
Manm MHDOPMALWW, CBAZEHHDN CO CUeHapUAMMW NMpYMEHeHWA. HanpoTue, TpaguUWOHHAR BHY-
TPUCUCTEMHAR KOMMYHWKALWA onupaeTcs Ha BonbLoe KONWYECTBO NPEaYCTAHOBNEHHBIX
W (PUKCMPOBAHHBIX MHPOPMALMOHHBEX MOJENel, KOTopbie MOryT MPOCcTo 0bMeHUBATLCA
KOHKPETHOW nHchopmau el

n pumeyaHue — in‘IHHMaﬂ pelweHne 0 pa3BepTeIBAHUWA TOMC MNKU MHOMC NPUNOKEHWA WHXEeHepHKn 3HAHWA,
pekoMeHOYETCA BCerja NoMHWTh, YTO OHO MOMET BbiTh MCNONB30OBAHO ONA BDEﬂOHOCHOFI, HEe3TUYHOW Mnu npec.r},mHnﬁ
OeATensHocTk. Hanpumep, «PekoMeHaaumn» MOXHO MCNONbL30BaTe ANA HABA3YMBOW UENeBol peknamsl, a «CucTemb
nogacpsKy NpUHATHA pELUEHHﬁ» — Ana YEENWYEHWA HEPABEHCTEBA MeXOY Pa3nMYHBIMK COUManbHBIMK rpynnami.
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MpunoxeHue D
(cnpaBo4Hoe)

YKM3HEHHBIA UWKN WHXEHEPHUH 3HAHUNA

HM3HEHHBIA LMK MHKEHEPWK 3HAHWKA MOXHO ONUCETL HE OCHOBE MM3HEHHOIO LUMKNa 3HAHWA M JKN3HEHHOTD LMK-
na cuctembl M3, HU3HEHHBIN UWMKN 3HAHWA MOKET BKMKOYATE CTaOWWA NpedcTaBNeHns 3HaHWA, MOOENWMPOBAHWA 3HAHKA,
NPVOBPETEHNA 3HAHWA, XPAHEHWR 3HAHMIA, CIVFHUA 3HAHWIA, BEIMUCNEHWA 3HAHWUN, NPUMEHEHWS 1 CONPOBOKOSHWS 3Ha-
HIAW W T. A,

HM3HEHHBIM UMKN cHCTEMbl M3 MOMET BKMHOMATE HAYANbBHYI0 CTAOMIO, NPOEKTUPOBAHKWA CXEMbl, Pa3paboTku 1 Be-
prhbrKaLmMy OyHKLWA, UHTErpayuyM U pa3BepTLIBAHKA CUCTEMLI, 3KCNyaTauuu 1 NpoABMKEHWS, CONPOBMKASHUS U No-
BTUDHOI:I OUEHKK, BbIBOAS W3 JKCNNyaTauun 1 7. 4. B 2aBUCUMOCTH OT MW3IHEHHOID Uukna cuctembl MW, kak cnucaro
B FOCT P 71476 v [18].

Ha pazHbix cTagnax MM3HEHHOIO LMKNE cMCcTeMbl M3 BO3HMKAKOT pa3HbIE ACNEKThl B OTHOLIEHMW KOMNOHEHTOB #M3-
HEHHOro Uukna sHadui. MNpouece ana cuctemel M3 nokasad Ha pucydke D.1.
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Ha Ka}i{,ﬂﬂﬁ CTaauy acnekTbl, NpEACTABNAKLLWVE MHTEDEC ONA 3aWHTEDECOBAHHLIX CTOPOH, ONWCEIBAKTCA CNEOYH-
wum obpazom:

- Ha HaJyansHoWM CTaAWK 3aMHTEPECOBaHHLIE CTOPOHLI AHANWaUPYIOT CUeHapuy M NoTpeBHOCTH B BLIMUCTIEHMAX W
NPpUMeHSHKMK 3HaHIn"tl7l, d Tdie onpedendaT COOTBEeTCTBYHOLWNE TpeﬁOBﬂle'i.ﬂ K NPOM3B0ONTENLHOCTM. an STOM HeQﬁXO,ﬂH-
MO YTOUHWUTL BXOOHBIE OaHHBIE CO:!,D,BB&GMOIFI cUcTeMBl M3 M CBAZAHHEIX C HEW cHCTeMBl oBecnedyeHua U CUCTEMBI BeaeHuA
gen. MNpu HeoBXOAMMOCTM 3aMHTEPECOBAHHLIE CTOPOHE! MOTYT BhIABUIATE TReDOBaHWA K YNPaBNEHNIO AaHHIMW;

= Ha CTaduH NROeKTNPOBaHNA CXeMbl 3aVHTEPECOBaHHEIE CTORPOHElI aHalnM3vpyoT M OEKCHCTRYMRPYIOT DexiaM npen-
CTABMNEHWA 3HAHWA, CTRYKTYDY MOAENW 3HaHWIA, TpeboBaHKs K NpuobpeTeHuio 3HaHWA, CTPYKTYDb! XpaHeHus 3HaHWA, orpa-
HUMEHWA MPU CAWMSHWK 3HaHWW U APYTMe CBA3EHHLIE CXEMBI B COOTBETCTBMM C pesynbTatami HavanbHow cTaani. 3atem
3aMHTEpPECOBAHHLIE CTOPOHLI YKOMMMEKTOBLIBAKIT MNOMHYH CXEMY ANS CUCTEMBI M3;

- Ha cTaguu paspaboTkn 1 BepudUKaLMKM DYHKLWA 3anHTepecoBaHHble CTOPOHEI 3aBEpPLUAKT pazpaboTky UnK
Oﬁy‘-IEHIf‘IE Hawgoro Mt}}],y_ﬂ;! CUCTEMBI W3 cornacHo I::I'IpDEK‘I'HpGBGHHOﬁ cxeme. B To wme EPEMﬂ EHHH‘FEPECOBBHHI:.IE CTOpO-
Hbl NPOBEPAIOT W KOPPEKTURYIOT YHKUMKA W NPOU3BOOUTENLHOCTE KaMA0T0 MOAYNH HA OCHOBHBIX QaHHGLIX;

- Ha CTagvi MHTErpauvi 1 paiBepTbliBAHMA CUCTEMBI 3aWMHTEPECOBAHHLIE CTOPOHLI HHTEIDUPYHT CHCTEMY CONnpo-
BOMOEBHWA W CUCTEMY BEOEHWA Nen, CBA3aHHYI0 C C',‘]}'HKIJ,I"IHMH cvcTeMel M3 v CUeHapUaAMK NpUMeHeaHnAa. B 10 we BpaemMms
3aMHTEPECOBAHHBIE CTOPOHLI 3aBEPLUAIT KOHCTPYWpOBaHWe Ga3bl 3HAHKMI B COOTBETCTBUW C MPUOBPETEHHEIMW AAHHBIMH,
SKCMNEPTHEIMK 3HAHUAMW B NPEOMETHON 0BNacTH, 0TPAcNE8LIMU 3HAHWAMUY W 3APABLIM CMBLICNIOM WM, HAKOHEL, OCYLLEecT-
BOAKT cbalc'rw-aecl(ae pa3eepTeiBaHWeE W COBMECTHYH OTNaaKy Ha nnowiaake, rne 5}‘,[19T AKCNNYaTUpOBATLCHA CUCTEeMa;

- Ha cTagMu IKCNyaTauvd W NpoaBHKeHWA 3aMHTEPeCcoBaHHLIE CTOPOHLI Ha OCHOBE Pa3BepHYTOM cucTemMbl M3
NpPoOBOOAT KOMNNEKCHOE DEWEHHE nepcoHana, CBA3aHHOMD C ynpaBneHWemM W npyuMeHeHueM CUCTeMbl. B 10 e camoe
BpEMA J8MHTEpECOBaHHBIE CTOPOHE! OCYLUECTBNAKT NOCTOAHHOE NPpOOBMAEHWE CUCTEMBI 13 BHYTPHW QpraHmn3alia nnM B
OTpacn OnA NoebILLEHWR 88 NPOWIBOOWTENBHOCTHM M CEBDBUCHBIX EDSMOHEH[JCTBI?I;

- Ha CTafuW CONPOBOXAEHUA W MOBTOPHON OLBHKW 3aUMHTEPECOBAHHBLIE CTOPOHLI KOPPEKTUPYIOT M YAYYLIAKT MO-
Oefb 3HaHWA, MPeaCcTaBNeHNE 3HAHUIA, BO3MOMKHOCTH BIMMCNIEHWA 3HAHWA M YHKUMOHANBEHOCTE NPUMEHEHUSA 3HAHWUA NpK
AoNroCpoYHOM MCNONB3I0BaHWMK CMCTEMBI 3. Kpome TOro, 3avuHTepecoeaHHbIe CTOROHBI ofiecnedneadT ard)dJEI(THBHOETb 1]
MPUMEHVMOCTE CMCTEMEI B W3HEHHOM LIMKNE NPUNoHKEHUS;

- Ha CTafW¥ BbIBOOa W3 IKCMNydTdUWK 3aMHTEPECOBadHHEIE CTOPOHB! NDOBOOAAT BCECTOPOHHIOH OUESHKY CHMCTeMbl
HS, YHAThIEEGA CTOMMOCTb M TEXHWYECKYH CNOMHOCTD OEGGHBHBHHH B ﬁynyu_lem JKCNNYyaTaluMoOHHbIX W d]_VHKIJ,HGHaﬂthIX
XapaKTepUCTHK CHCTeMBl ANA YAOBNETEOPEHKMA NoTpebHocTen nonsaosarensi. HeobxoaMMOoCcTe BeIBOAA CHCTEMBI M3 U3
AKCANYATALWKW TAKKE MOXET BbiTh BbIZBAHA HEKOTOPBIMK STHYECKUMMW MNW COLMANBHBIMKM ONACEHWAMU, CBA3AHHLIMK C e
ﬂﬂﬂbHeﬁLﬂHM HCNONE30BaHWEM, TpeﬁDﬂaHHFlMH HaUWOHaNEHON 3akoHO4aTens6CcTea M T, O. Ha aTon CTaann 3anHTepeco-
BaHHbIE CTODOHBI NPUHWMAKOT pellede, NPpOBCOAWTE Nk GyIJ.l,eCTBEHH}IIO MOJJ,&DHHSEL[HKJ cucTembl W3 unu we BbIBOOMTE
ee 13 aKcnyaraumu.
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Mpunoxenne E
(cnpaBo4Hoe)

MocTpoeHue apXMTEKTYpPhl PELeHWid Ha OCHOBe cTaHgapTa [8]

E.1 KoHTekcT onucaHnA apxuTekTypel cornacHo [§]

CrangapT [8] onpegenaeT gBa TEpMWHA. pAcCMAaTPUBAEMbIN OOBLEKT 1 OKpyHeHne:

- paccMarpueaemsii 00LeKT npegcTasnseT coboi cofepKaHue onucaHnus apxXuTeKTypsl;

- OKpYyXEeHWE obwekTa npeacTaegnaeTt coDOW KOHTEKCT, onpe,qenmou.mﬂ OKPY¥AI0LLIKWEe BelUW, YCIOBHA MNW BO3en-
CTBMA HA 3TOT DOBLEKT.

OxpyxeHWe ABNASTCA «KOHTEWHEPOM» ANA BCEX BO3MOMKHBLIX 3aWHTEPECOBaHHBIX CTOPOH U paccMoTpenuit. Ha pu-
cyHke E.1 nokasaH paccmarpueaemeiil 0GBEKT ¢ OKpy#eHWeM, B KoTapoe BXOOAT cpeda paapaboTku, TecToBan cpeda M
onepaunoHHan cpeda.

PaccmarpueasMbi
offibexT
KouTmeker
L
OxpyxeHwe

MonKoHTEKCT

|
Cpena TectoBan OnepauuonHan

paspaboTkn cpega cpena

PucyHok E.1 — lMNpumep paccmarpreaemoro 0BbekTa ¢ TpeMs cpenamu

E.2 PykoBoAcCTBO NO 3TaNOHHOW apXUTEKType

CornacHo [8], cneundvkaums 3TancHHONW BpXUTEKTYPbLI BKIOYaET crnefyiolle obLuwe npencrasneqHns:

- Basosoe npegcTaBneHne: GOOTBETCTBYIOWANA MOAENs OTPAXAET OCHOBHbLIE XapakTepucTHKN, NPUMEHWMBIE KO BCE-
MY MHOMECTBY paccMaTpMBaembix 06LEKTOB NpeAMeTHON 0BnacTu;

- NpeacTasneHWe o OeATeNbHOCTW: COOTBETCTBYIOWAA MoAeNk OTpaMaeT Uenu AeATenkHOCTW, YTO NO3BoNAET
cthopMyNUpoBaTE IYHKLMOHANBHLIE W HedyHKLWoHANLHEIe TpeBoBaHKS;

- None30BarensCcKoe npegerasnedHne; COOTBETCTRYIOWEaA Modenk NonL3osarenn CPMKGMpyE‘T oxugaemoe saavmMo-
OelcTBYE NONb30BATENEN C paccmaTpueaembim obbexTom;

- hYHKLUMOHANBHOE NPencTaBNeHve: COOTBETCTRYIOWAN (HYHKUWOHaNsHaA MOAens OTPaXaeT BO3MOMKHOCTM, KOTO-
phie Heobxogumo peannaoBaTte ANA SOCTUKEHWA OXMOAEMEIX B3aUMOOSACTEWI W OOCTUXEHWA Lener 4eATensHOCTH,

- NpegcTasnere O KOHCTRYWPOBRAHWK. COOTBETCTEYIOWAA MOOENE KOHCTRYWPOBaHWA NpefoCcTaBnNAeT wabnoHel ANS
MCNONb30BaHUA B apXUTEKTYpe peLleHns Ana paccMmarpuBaemoro o6beKTa ¥ NpeaocTaENAeT PeKoMEHOaLUKUW Mo MHTerpa-
UMW Takux WabnoHoB ¢ NOMOLLLIO OTHOLLEHMIA KOHCTPYUPOBaHKUA.
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E.3 Npumepbl apXUTeKTYPbI pelueHui

E.3.1 Npumep YMHOW NPON3BOACTBEHHOA CUCTEMBI

B atom npw Mepe NoKazaHo, KaKk MOXHO MCNone30BaTe AAHHBLIR CTaHOapT Npy NOCTROEHWW apXHTeKTYPbl pelleHnA
ANA YMHOTO Npox3aBoacTea. [1pencTaenaioT MHTEpec TP paccmaTpueaemelx obLekra:

- 0BbeKT ymHoro npownzsoacTea (00);

- obwekt cuetembl WA (1), koTopwin nenonsayerca A0;

- 0OBEeKT UHHeHepUK 3Hadmi (02).

Ha pvicyHke E.2 noKa3aHbl TpU pACCMATPHBAEMbIX 0BLEKTA:

- yMHas npoussoacTeedHan cucrema (LH0), kotopas sknovaer B ceba cuctemy MM (O1) 1 ee okpyxeHue 3HaHWUIA,

- cuctema MU (1) umeeT oKkpyHeHWe, KOTOPoE BKMKYABT OKPYIKEHME UHKEHEPNIW 3HAHWA U OKPYHEHWE aHAHW,

- 0BbEeKT UHHEHEPUWM 3HAHWIA, KOTOPbIM BKMoYaeT B ceba cuctemy VA ([11) co cBOMM OKpyHEHWEM 3HaHWI, 8 TaKkKe
OKPYHEHWUE MHKEHEPUM IHEHWA.

Cucrema WA

a1

Puecynok E.2 — Tpu paccmarpuBaembix obeekTa

E.3.2 ®yHKUMOHaNLHOE NpeacTaBneHne YMHOW NPOM3BOACTBEHHOW CHCTEMBI

Mogens aTanoHHOR apxuTekTypel nHoycTpun 4.0 (RAMI 4.0) [37] nokaseisaeT nNpeacTasneHne yMHOro npouseoa-
CTBa Ha OCHOBE MWM3HEHHOID WWKNa 1 NoToKa CO30aHnA UEHHOCTH, yDDBHE]ﬁ nepapx4n 1 Cnoee.

E.3.3 QYHI(L[HGHaanDB npegcraBneHWe CHCTeMbl NICKYCCTBEHHOIO HHTENNeKTa

Ha pucyHre E.3 nokasaHo dyHkUMOHansHoe npeactaenexe cuctemsl MW Ha ocHose MOCT P 71476.
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YenoBeveckme 3HaHWA, OCYILECTENAEMbIE YENoBEKoM BbiBOp NPOEKTHLIX peLueHmi,

paspaboTka W Hagsop
HenpephipHos
] -~ Mawmnroe . ° ne
Obyqyaowme faHHbE J > P <
Mogens
BxonHuie OaHHbIe:
pach Peaynerat:
o >|  Otpaboma >( - NpericKasaHuR, AeliCTEMS,
- ul-ld)opma;.mn L pekoMeHJaLIWK, pelUBHURA

Pucyrok E.3 — @yHKUMOHANbHEIA BME cucTems MK

E.3.4 MonkioBaTenkckoe U (byHKUWOHANLHOE NpeacTaBNeHWA CUCTEeMEI MHXEeHePWW 3HAHWA
Ha puwcyHkax 4 u E.4 nokazaHo nonbaosatensckoe U QyHKUMOHANBHOE NpencTarnsHue cuctemel M3,
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Cno# npyMeHeHHA WHKeHepUW AHAHWA '/F MHorecnoiHs e \
T Viske P hew T e W vescscas BB ... S yHKLA
| _Gwancs || sﬁ_;::ﬂ_: | npousennerao | 'Lem:@a;;f_: Tocipenduinl  Relsball
MpumereHne O6wwe obnactw
B NPOMELLNTSHHOCTH NpAMsHaHMA
. =
Cno#l nnargpopmb AN paspabones 2HaHWA
IHAHMAM Basa sHaHWA/ieHTR
Opyran [————— “ et
Baza 0 . | Tpad i Basa maHniE,
sAHMAILBHTD e i el | | eeHomaHHas |
sl SHaHWR e e kol il ﬁ:‘:‘:
Tecrw-
== == =i i possuke T
LI W
'l conpo. 1 Ol L
BOHSHRID
Crno# MpwolpeTeimne XpaneHas CrinrHwe
HEMOT Py # A AHEHMWE ELET ]
WHEEHEPUN
IHEHAE
&
| i 1 = "= i |
| MNpepcseneeve | | Monermpassme | !
| SHanwi I | | |
| I | | |
e s e S e S — — e e e e —— — B Y R ——
\_ MpeOcTaEneHna 3HaHKA W MOOBNVPOBAHWE SHAHWA )
Croii WHPPACTPYKTYPEI HHKEHEDHWA 3HAHWI
HCTEYMBHTE lNnargopss Berwenm- AHCTER WS HT
Eﬂ':mm HAMA IMETRYM S TH! AR myGoroo TRNLHDS Camn TeCTOROA DOpyron
mEHHBE L ke ofyenna cfopyacesHne DLSHI

» — BXOGHBIE AAHHGIE, MHDOPMALIMA W SHAHWS OT OHOMD KOMITOHEHTA K APYIOMY KOMIOHEHTY;

“ — B3aNMHLIA OOMEH AAHHLIMH, MHPOPMALHEA NI IHAHMAMM MEXLY KOMNGHEHTAMU

PucyHok E.4 — @yHKUWDOHANBHOE NPEACTAENEHME CUCTEME! M3

E.3.5 CooTBETCTEBME MeXAY NONb30BaTENLCKMM M (DYHKUMOHaNbHLIM NpeacTaBneHMeM CUCTEMEI
WHXeHepuW 3HaHUIA

Ha pwcyHke E.5 nokazaHo cooTEeTCTBWE MexXay (hyHKLMOHANBHEIM NpeacTaBneHuem cucremsl WA u cuctemoin 13
C MCMNOMb30BAHWEM OBYXMEPHOro NpeacTaBieHus.
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Henoee4eckve 3HaHWA; OCYLLECTRNASMBIE YENoBEeKOM BbiBOp NPOeKTHRIX peLueHWn,

paspaboTka 1 Hajsop
1 L
Nt @
Henpepwianoe
Obyuaicwme 1 MawuHHoe e i
AaHHbie J oly-eHue
KypuposaHue u ﬁ \I/
/ " Pesynkrar:
Emﬂﬂ&“ BHaHne [ 3uanve - SHaHMA, m'ropu; MaryT
i nqqe;p;am §—| wmercnos 6biTh NepenaHsl
MpHMeHeH#a
d‘ﬁ QWWN M MHCTIBKLYAR
BXoaHeIe JaHHbla: ( Peaynurar:
- aum:ya::r:::wme O0paboTka - NPEACKA3AHIA, AGHCTBMA,
) anJﬂpMa;.IHﬂ L PeKoMEHAALIMK, PELISHWA

[ o
: — BONONHWTENBHLIA 3neMeHT B cuecTemea N3;

m—ly - Briusitue U3

PucyHok E.5 — CooTteeTcTBre Mexay cucTemol MIA u cuctemoin M3 (OpymepHoe npenctaeneHne)

Ha pucyHke E.B nokasaHo COOTBETCTBME MEXAY DYHKUMOHANEHBIM NpeacTaBneHem cuctemsl M u cnetemoin 13
C MCNONb30EaHWEM TPEXMEDHOND NpefCcTaBneHn .
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/

I
|
|
[
I
1
|
I
|
|
|
|
|
l
|

: ~ npouece; G — AMEMEHT CHCTEMBI, ——————=- — oToBpaKeHHE BIAUMOCBSIM
MEMOY CHCTEMaMA

PucyHok E.6 — Cooteetcrene mexdy cuctemon MW v cuctemon M3 (TpexmepHoes npencrasneHve)

E.3.6 KomnnekcHoe npeacragneHue
Ha pucynke E.7 nokasaHo komnnekcHoe npegcraBneHve, obbeguHawlee yMHoe NpovM3BogcTeo, cuctemy MM u
cucTemy W3,
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MOARN S STANGHHOA BRMHTEETYDB
Migyorpia 4.0 (RAMI 4.0}

: —npouecc;, 000 0——=———- = O'I'OGPG.I{EHM BIAMMOCRAIH
MENTY CHCTOMEMU]

D — aneMeHT CHCTEMbI; —\ — WHTEPELUHOHHEE OTHOLLISHWA
Meny apXMTeKTypaMi

PucyHok E.7 — ApxuTexrypa WTOroBoro KOMNNEKCHOro peLweHns
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Mpunoxenne JA
(cnpaBo4HoE)

CeBefeHNA 0 COOTBETCTEWW CChINOYHBIX HaUWOHaNkBHbIX CTaHOoapToB MexXayHapogHbIM cTaHgapTam,
HMCNONb30BaHHLIM B Ka4YeCcTBe CChINMOYHbBIX B NTPUMeHEeHHOM MeXOyHapogHOM cTaHgapte

Tabnuua [OAA1

BETCTEWMA CTaH4apTa:

DBo3HaYeHWe CobNOSHOM CreneHb
HALMOHANLHOMD CTAHABPTA PR OBO3HAYEHHME W HAMMEHOBAHME CCRINOYHOID MEXAYHEPOAHO cTanaapTa
MOCT P 71476—2024 MOD ISO/EC 22989:2022 «WcKkyccTBEHHLIW MHTENNEKT. KOHUENUWK 1 TEpMA-
(ISO/IEC 22989:2022) HONOTMA WCKYCCTBEHHOMD MHTENNeKTar
NMpumeyaHue — B HacToswel rabnuye ncnonk3oeado cregylollee yenoeHoe oboaHadeHne cTeneHu coat-

- MOD — moguuuMpoBaHHbIA CTaHOaPT.
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