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Mpeancnoeue

1 MOOTOTOBIEH Hay4yHo-0bpa3oBaTernbHbIM LLEHTPOM KOMMNETEHUMI B 0Bnactu UM poBOA SKOHOMU-
kn ®efepanbHOro rocygapcTBeHHoro BoaxeTHoro obpasoBaTensHOro yYpexaeHus Bbicllero obpasoBaHus
«MoCKOBCKUIA rocyaapcTBeHHbIN yHuBepcuteT umeHn M.B. NomoHocoea» (MY umenn M.B. NlomoHocogsa)
n OBLwecTBOM C OrpaHWYeHHON OTBETCTBEHHOCTLbIO «WHCTUTYT pasBuMTUSA MHGOPMaLMOHHOro oblecTBay
(MPWO) Ha ocHoBe coBCTBEHHOMO NepeBOAA Ha PYCCKUIA A3bIK aHIMOSA3bIYHON BEPCUM CTaHOapTa, YKa3aHHoro
B NYHKTE 4

2 BHECEH TexHu4eckum koMuTeTOM no ctangaptusauumn TK 164 «/ckycCTBEHHbIA MHTENNEKT»

3 YTBEPXOEH W BBEAEH B AEWCTBUE Mpukaszom PefepanbHOro areHTcTBa no TEXHUYeCcKoMmy pe-
ryNMpoBaHUio M MeTponorum oT 28 okTabps 2024 r. Ne 1550-cT

4 Hacrosawmin ctaHaapT sBnsaeTcs MogMULMPOBAHHBIM MO OTHOLLEHUIO K MEXAYHAPOOHOMY CTaH4apTy
MCO/M3K 22989:2022 «HhopmaLMOHHEIE TEXHONOMMU. VICKyCcCTBEHHbIN MHTEeNNnekT. KoHuenuun n TepMuHO-
norua uckyccteeHHoro nHtennekra» (ISO/IEC 22989:2022 «Information technology — Artificial intelligence —
Artificial intelligence concepts and terminology», MOD), nyTem nameHeHus oTaenbHbIX (opas (CNoB, 3Ha4YeHu
nokasartenei, CCbII0K), KOTOpble BblAeneHbl B TeKCTe KYPCUBOM.

HaumeHoBaHMe HACTOALLEro CTaHgapTa M3MEHEHO OTHOCMTENbBHO HAaWMEHOBaHUA YKasaHHOro mMexay-
HapoHoro ctaHgaprta ansa npuseneHus B coorsetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5)

5 BBEJEH BIMEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosuwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IS0, 2022
© IEC, 2022
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

PocT BbIMMCMIUTENBHLIX MOLLHOCTEN, CHUXEHWE CTOMMOCTW BbIMMCMEHWH, AOCTYMHOCTL BONbLIKMX 00b-
€MOB JaHHbIX U3 MHOTOMUCMEHHLIX UCTOYHUKOB, HEJ0POrue Kypchl OHNanH-obyYyeHWs ¥ anropuTMbl, cnocob-
Hble OCTUraTb UMK MPEBOCXOAMWTbL MO CKOPOCTW U TOYHOCTW YPOBEHb NPOU3BOAMTENBHOCTH YENOBEKA NPW Bbi-
NMOMHEHUN KOHKPETHbIX 3a4a4, caenani BO3MOXHbIM NPakTUYeCcKoe NPUMeHeHNe MCKYCCTBEHHOMO MHTeNneKkTa
(W), penas MM Bce Bonee BaXKHbIM HanpaBneHWEM MH(POPMALMOHHBIX TEXHOMOMMIA.

McKyCCTBEHHBIN MHTENNEKT — 3TO MEXAWMCUUNIMHapHas obnacTb, LUIMPOKO onuvpatLlasacs Ha uHdopMa-
TWUKY, HAYKy O OAHHbIX, ECTECTBEHHbLIE U TYMaHUTAPHbIE HAYKW, MaTeMaTHKy, 0BLLECTBEHHLIE U OpYTrMe HayKu.
B HacTOoslLLEM OOKYMEHTE LUMPOKO WUCMOMNb3YHTCA TAKUe TEPMUHLI, KaK K MHTENMNEKTyarnbHbIA», KUHTENNEKT,
«NOHUMAaHKUE», «3HAHWUAY», «OBydYeHuey, «peLleHns», «kHaBbIKU» U T. 4., OOHAKO Lenbio JOKYMEHTa SIBNAETCA He
«o4yenoBeynBaHue» cuctem U, a oTpaxeHune Toro pakra, YTo HEKOTopble cucTembl M MOryT pyaUMEHTapHO
MMUTUPOBaTb NoA0BHbIe XapakTepUCTUKN.

CyllecTByeT MHOXECTBO NpeaMeTHbIX obnactein TexHonorum M. 3Tn npegmeTHele obnacTu TeCHo B3a-
MMOCBSAI3aHbl Mexay coboil n BeiCTpO pa3BMBAKOTCH, MO3STOMY CIOXHO OTPa3uTb akTyanbHOCTb BCEX TaKUX
TexHu4yecknx obnacrtel Ha eguHon kapte. MccnepoBaHus M oxBaThiBaOT TakMe acnekThl, Kak «obyuyeHue,
pacnozHaBaHue W NMpeackasaHney, «BblBO, 3HaHMEe U A3bIK» U «BbISBMNEeHMe, NOUCK U coszgaHue». B aTux uc-
cnefoBaHUAX TaKXe paccMaTpUBaOTCH B3aMMO3aBUMCUMOCTI MeXay OaHHbIMK acnekTamu [1].

MpegcTtaBnenne o6 W kak o noToke npoueccos BBoOAA M BbIBOAA pa3sgensieTcsd MHOrMMU nccregoBa-
Tenamu MM, n uccnegoBaHna Kaxooro atana 3Toro npouecca npogonxarTtes. CTaHOapTU3MPOBaHHLIE KOH-
Lenuum u TEpMUHONOINS HeOBXOOUMEI 3aUMHTEPECOBaHHLIM CTOPOHAM ANS My4yllero NoHUMaHus U MpUHS-
Tus TexHonoruu Gonee wWnpokoi aygutopuen. Kpome Toro, koHuenumMu n kateropun MW gawT BO3MOXKHOCTb
CpaBHMBAaTb W KNaccuduUUMpoBaTh pasnnyHble pelleHus Mo TakMM CBOWCTBaM, Kak JoBepue, pobacTHOCTb,
YN3HECNoCOBHOCTL, HAAEXHOCTb, TOYHOCTh, BE30NacHOCTb M 3aLUNLLEHHOCTb, a TaKXe C TOYKU 3peHna 3alliu-
Thl NEPCOHanbHbIX AaHHbIX. ITO NO3BOMNAET 3aMHTEPECOBaHHbLIM CTOPOHAaM BblIOMpaTh NOAXOAALIME pelleHus
OIS CBOUX NPUIOXEHWIA U CPABHMUBATL KAYECTBO AOCTYIMHLIX HA PbIHKE PELUEHWIA.

Mockonbky B HacTosAweM ctaHaapTte TepmuH WA onpenensieTca TONLKO B CMbICTE OUCLMINUHBI, TO KOH-
TEKCT ero UCnonbL30BaHUsa MOXHO onucath crnegyowmnm obpasom: MW — obnacTb Hayknm 1 TEXHWUKM, paccMma-
TpvBaKLasa TEXHUYECKUe CUCTEMbI, KOTOPbIe MOPOXAAKT Takne pe3ynbTaThl, KaK KOHTEHT, NPOrHO3bl, peKo-
MeHaaLUun N pellernsa Ansa 3agaHHoro Habopa NocTaBNeHHbIX YernoBEeKoM 3a4aq.

B maHHOM cTaHgapTe cogep)aTcs CTaHAapTU3MPOBaHHbIE KOHLUENMUWM U TEPMUHOMOMNS, KOTOPbIe JOMK-
Hbl NOMO4Yb Bonee LUMPOKOMY KpPyry 3avHTEepPeCcOBaHHbIX CTOPOH NMyudlle NOHATL W UCMOMb30BaTh TEXHOMOTMD
WM. CtaHgapT npegHasHadeH Onsi WMPOKON ayguTopuK, BKITHOYAKLLEN KaK 3KCNepToB, Tak W Nul, He uMme-
HOLLMX COOTBETCTBYHLLIErO MpPaKTUYECKOro onbiTa. B To e Bpems 4nTaTb HEKOTOPbIE KOHKpPETHbIe pasgensl
MOXeT ObITe MpoLle npu Hanuyum Bornee OCHOBaTENbHbBIX 3HAHWIA B 00MacTVM MHoOpMaTuKi. OT0 B MEpPBYH
oyepenb kacaetcsa noapasaenos 5.10, 5.11 u 8, koTopble HOCAT Bonee TEXHUYECKUA XapakTep, Yem ocTarnb-
HadA YacTb cTaHgapTa.

v
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FOCT P 71476—2024
(MCO/M3IK 22989:2022)

HAUWMOHANBbHBIA CTAHOAPT POCCMUMCKOWMW PEOQEPALUMN

WcKyccTBeHHbIW MHTENNEeKT
KOHUEMUUWA U TEPMUHONOIMMNA NCKYCCTBEHHOIO MHTENNEKTA

Artificial intelligence. Artificial intelligence concepts and terminology

Oarta BeepgeHna — 2025—01—01

1 O6bnacTb NnpUMeHeHus

HacToswmi cTangapT onpegensieT TepMUHOMOTMI0 U ONMUCHIBAET KOHLENUKUM B 0BMacTy UCKYCCTBEHHOMO
WHTemnneKTa.

[aHHbI cTaHgapT MOXKHO UCNONb30BaTh NpU paspaboTke APYrUX CTAHAAPTOR W AN NogaepKku obMeHa
MHdOpMaumnein Mexay paznuyYHbIMU 3aUHTEPECOBaHHLIMU CTOPOHaMMU.

[aHHbIil cTaHgapT NpUMEHUM B OpraHu3auusx niuboro Tuna, HanprMep B KOMMeEpPYeCcKUX OpraHmM3auusax,
B rOCYAapPCTBEHHLIX YYPEXAEHUNX, B HEKOMMEPYECKMX OpraHu3aLmsx.

2 HopmaTtuBHbIE CChINKK

B HacTosileM cTaHaapTe UCMNoNb30BaHa HOPMaTUBHAS CChiNKa Ha creaylnid cTaHaapT:
FOCT P MCO/M3K 20000-1—2021 NHdopmaLMOHHbIe TexHonoru. MeHegXMeHT cepBucoB. YacTte 1.
TpeboBaHUs K CUCTEME MEHEMXMEHTA CEPBNCOB

3 TepmuHbI 1 onpegeneHns
B HacToAlwem CTaHg4apTe NpuMeHeHbl crnegywme TepMyuHbl C COOTBETCTBYKOLWMMK onpegeneHnamn:

3.1 TEpMHHbI, OTHOCAUWMEeCA K UCKYCCTBEHHOMY MHTENNEKTY

3.1.1 areHT UU (Al agent): ABTOMaTMYECKMN OEACTBYHOLWMIA OOBEKT, KOTOPbIA BOCMPMHMMAET CBOE OKpY-
XEeHWe, pearrpyeT Ha Hero, a Takke npeanpuHuMaeT JeUCTBUSA ANA OOCTKEHWUS CBOMX LIENen.

3.1.2 komnoHeHT MU (Al component): OanH 13 dyHKUMOHANbHbLIX 3NEMEHTOB, U3 KOTOPLIX MOCTPOEHa
cuctema M.

3.1.3 uckyccrtBeHHbIM uHTennekT; MW (artificial intelligence, Al): <gucumnnuHa> MccnenoeaHve u pas-
paboTKa MeXaHU3MOB W NPUMNOXKEHWUA cuctem NI,

n puMmedyaHne — MCCJ'Ie,qDBaHI/Iﬂ 4] paSpaGOTKM MOryT NPpOBOAUTLECA B O,EI,HOI;I UNW HEeCKomMbKKX 0bnacTsx, Takux
KakK I/IHCbOpMaTVIKa, HayKa O AaHHbIX, T'YMaHUTAPHbIE HAayKn, MmaTemMaTuka N eCTECTBEHHbIE HayKWn.

3.1.4 cucTtema uckyccTBeHHoro uHTennekra; cuctema UMW (artificial intelligence system, Al system):
TexHu4yeckas cucTema, Cnonb3yloLwas ogHy Unu Heckonsko Mogenen M, kotopas nopoxaaeT Takue KoHeu-
Hble pe3ynbTaThl, KaK KOHTEHT, MPOrHo3bl, PEKOMeHAAaLNWM UMW pelleHnsa AnA 3agaHHoro Habopa onpegeneH-
HbIX YErnoBEKOM Lienew.

MpumeyaHns

1 B TexHu4yeckon cucteme MOTYT NPUMEHATBCA pa3nnyHbie CBA3aHHbIe C WCKYCCTBEHHbIM MHTENMNMEKTOM MeToObl U
nogxoabl K paspaﬁmke Modenu gnd npencrtaeBneHna OaHHbIX, 3HaHWN, npoueccoB U T. ., KOTOpaAd MOXET ObITb UCMONL30-
BaHa OANA pelleHnAa 3adaud.

2 Cuctembl VI npoekTMpyoTCs NS aKCnnyaTauuuy ¢ pasniMyHbIMY YPOBHSAMM aBToMaT3almu.

MapaHune ochbuumnansHoe
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3.1.5 aBTOHOMHOCTb; aBTOHOMHbIN (autonomy, autonomous): CnocoBHOCTbL CUCTEMbI MU3MEHATL CBOHD
LeneByk 0bnacTb MCNONb30BaHUA W/MNK Uenb 6e3 BHELLHero BMellaTenbCcTBa, KOHTPONA Unu Hagsopa.

3.1.6 cneunanuavpoBaHHaa UHTerpanbHas cXxema; MHTerparnbHas cxema cneynansHoro HasHave-
Hus (application specific integrated circuit, ASIC): VIHTerpaneHasa cxema, cneynanuMavpoBaHHas nog KoOHKpeT-
HOE MpUMeHeHKe.

[Cm. [2], nyHkm 3.193]

3.1.7 aBTOMaTM4eCKUI; aBTOMaTU3NpPOBaHHbIW; aBTOMaTtnauus (automatic, automated, automation):
XapakTepucTuka npouecca Ui CUCTeMbl, KOTOpble NpY ONpeaeneHHbIX YCNoBUsaxX hyHKUMOHUPYOT 6e3 BMe-
waTenbcTBa Yenoseka.

[Cm. [3], nyrkm 2121282]

3.1.8 KOTHUTUBHLIe BbIYMCNEeHUA (cognitive computing): Kateropusa cuctem UM, obecnevmsatownx 6o-
nee ecTecTBeHHOE B3aMMOLEWNCTBME N0Aen C MalluvHamu.

MpumeyaHue — Pewaemble npyv NoMOLM KOTHUTMBHBIX BbIMMCINEHMWIA 330844 CBSA3aHbI C MalUWHHbIM 0By-
yeHnem, oOpaboTKoi pedn, 0OpabOoTKO eCcTeCTBEHHOrO A3blKa, KOMMbHTEPHLIM 3PEHMEM W YENOBEKO-MaLUMHHBIMU
MHTepderncamu.

3.1.9 HenpepbiBHOe 00y4yeHue; npogomkarwleeca obyvyeHne; MHKpeMeHTanbHoe obyvyeHue Ha
cTaguu akcnnyatauymu (continuous learning, continual learning, lifelong learning): MHkpemeHTansHoe (no-
LaroBoe, nocrnegosartenbHoe) oby4veHne cuctembl VA, kOTopoe npogomkaeTcs Ha NOCTOSAHHOW OCHOBE B Te-
YyeHue BCeW cTagumn 3KCnnyataumm B XnaHeHHoM uukne MN-cuctemsl.

3.1.10 KOHHEKUMOHU3M; Napagurma KOHHeKUMOHU3Ma, KOHHEeKLMOHUCTCKaa Modenb; KOHHeKLH-
OHMUCTCKUIA noaxopg (connectionism, connectionist paradigm, connectionist model, connectionist approach):
®opma KOTHUTUBHOIO MOAENMPOBAaHWUS, NPU KOTOPOM UCMNOMb3YETCA CETb B3AaUMOCBA3aHHbLIX MPOCTBIX BbIYWGC-
NUTENBHBIX ANEMEHTOB.

3.1.11 wHTennekTyanbHbIA aHanU3 OaHHbIX, U3BNeYeHne 3HAHMI U3 AaHHbIX (data mining): Boi-
YUCTNUTENBHBLIN NPOLECC, KOTOPLIV BbIABNAET 3aKOHOMEPHOCTU U TEHOEHUWW NMOCPEeACTBOM aHanuaa Konvye-
CTBEHHbIX [@HHbIX B pPa3HbiX paspesax W ¢ pasnuYHbIX TOYEK 3PEHUA; MPOBOAWT UX KaTeropuaauno U CBoauT
BOEOWHO MOTEHUMAmNbHbBIE B3AMMOCBSI3W U BO3OENCTBUSA.

[Cm. [4], nyHkm 3.13]

3.1.12

AeknapatuBHble 3HaHMA (declarative knowledge): 3HaHus, npeacTaeBneHHbie aktamu, npasunamm
N TeopeMamu.

MpumeyvyaHune — OBbLIYHO AekNnapaTUBHbIe 3HaHUA He obpabaTbiBaloTcs Ge3 nepBoHaYansEHOro Nepesofa ux
B NpOLEaYpPHLIE 3HAHUSA.

[FOCT 33707—2016, nyHkm 4.272]

3.1.13 akcnepTHaa cuctema (expert system): Cuctema UMW, koTopas HakannvBaeT, KOMBUHUPYET W
obbeauHAET 3HaHWsA, NpefoCcTaBneHHble MABMKU, ABAAILWLMMWUCS 3KCNepTaMu B npedMeTHoN obnacTtu, ¢ ue-
b0 NOTMYECKOro BbIBOAA PELUeHWI ANS NOCTaBNeHHbIX 3adaqd.

3.1.14 ynuBepcansHbi MU (general Al, AGI): Tun cuctem M, peluaroLmx WAMPOKWUA KPYr 3adad ¢ npu-
emMneMbIM YPOBHEM KayecTBa W NPOU3BOAUTENEHOCTH.

Mpumevarnnna
1 Cp. onpegenexHne y3koHanpaeneHHoro (cnaboro) UCKYCCTBEHHOTO MHTEMMNEKTAa.

2 TE.‘pMVIH ((yHIABepCS.J'IbeIﬁ I/ICKyCCTBeHHbIl?I MHTENNEKT» 4YacTo UCnonb3yeTcd anAd 0003Ha4YeHns cUCTeM, KOTOpbIe
MOTYT BbINONHATE HE NPOCTO Lumpomﬁ CNeKkTp 3agad, HO BCe 3agadvi, KOTopble CnocoBeH BbINOMHATL YEnoBeK.

3.1.15 reHeTu4eckun anropuTtm (genetic algorithm, GA): AnropuT™ peLleHnsa ONTUMU3aLUOHHbLIX 3a-
Aad, UMUTUPYIOLLMIA NpoLecc ecTecTBeHHOro oTbopa nocpedcTBOM CO34aHua nonynsauun ocoben (pelueHuin)
W ee NocrneayoLwen 3Bonoumn.

3.1.16 retepoHOMMUA (reTEPOHOMHOCTL); reTepoHoMHbIN (heteronomy, heteronomous): Xapakrepu-
CTUKA cUCTeMbl, YHKLUMOHUPYIOLLEN B YCNOBWUSX OTPaHUYEHWIH, CBA3aHHBLIX C BHELUHWM BMeELLaTeNbLCTBOM,
ynpaerneHWem Wn Hag3opom.

3.1.17 nornuyeckuin BbiBOA (inference): PaccyxoeHne, ¢ MOMOLLLI KOTOPOro AenarTcs BbIBOAbI MO 13-
BECTHBLIM MPEeAnochinKam.
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MpuMmeyaHus
1 B obnactu M npegnoceinkon moxeT BbiTh dakT, npaBuno, Mogens, npusHak nubo HeobpaboTaHHbIe AaHHbIE.

2 TBpMVIH «NOrNYECKUIA BbIBOO» OTHOCWTCA Kak K Npoueccy NorM4eckoro BeiBoga, Tak M K ero pe3ynbrary.

[Cm. [3], nyHkm 2123830]

3.1.18 uHTepHerT Bewen; VB (Internet of Things, 10T): MHdpacTpykTypa B3anMoCBs3aHHbIX CYLLHOCTEN,
cUCTEM M MHPOPMALVOHHBIX PECYDPCOB, a Takxke cnyxb, nos3gonsawLumnx obpabarsiBate MHOpPMaLUio 0 hU3u-
YECKOM U BUPTYarnbHOM MUPE U pearupoBaTth Ha Hee.

[Cwm. [5], nyHkm 3.2.4]

3.1.19 ycTtponcTBO MHTepHeTa Bewen (IoT device): CylWHOCTb CUCTEMbI MHTEPHETa Bellel, KoTopas
obecneymnBaeT CBSA3b C MaTepuanbHbLIM MAUPOM Yepe3 N3MepeHue Unu NprueedeHne B AencTBre.

MpvumeyaHune — YCTpOWCTBOM MHTEPHETA BELLEW MOXKET BbITh OATYMK UMM MCMONHUTENBHOE YCTPOWCTBO.

[Cm. [5], nyHKm 3.2.6]
3.1.20 cuctema uHTepHeTa Bewen (loT system): Cuctema, obecneunBarilas yHKUNOHUPOBaHWE WH-
TepHeTa Bellen.

MpmmedyaHue — B cocTaB cMCTEMbI UHTEPHETA BELLE MOTYT BXOAUTb (BKMHOYAs, HO HE OFrpaHUYMBanACh MMK)
YCTPOWCTBA MHTEPHETA Bellel, LUM3bl MHTePHeTa Bellen, CeHCopbI (4aTYMKM) U UCNONHUTENbHbIE YCTPOWCTRA (MprBoabI).

[Cm. [5], nyHkm 3.2.9]

3.1.21 3naHuma (knowledge): <ucKycCTBeHHbIN MHTennekT> AbcTparmpoBaHHaa MHgopmauua 06 obb-
eKTax, cobbITUSX, NOHATUAX WM NpaBuUMax, X B3aUMOCBS3AX U CBOMCTBAX, OpraHM30BaHHas W ynopsaodYeHHas
ANS UeneHanpaBneHHoro CUCTeMaTUYeCcKoro UCMNONb30BaHus.

MpumeyaHuns

1 B oTnvymMe OT MCNOMb30BaHWA OaHHOrO TEPMUHA B HEKOTOPLIX Apyrux obnactax, B obnactm MU «3HaHua» He
noapasymMeBakT HanMyusa KOrHUTUMBHBIX crnocobHocTel. B 4acTHOCTW, «3HaHusA» He npeanonararT KOrHUTMBHOIMO akTa
NMOHNUMaHWS.

2 MiHdhopMaLmMa MOXET CYLLecTBOBaTE B YACTNOBOW /UM CUMBOINBHOW chopMe.

3 WMndopmauua npeactaBnaeT cobol AaHHbIE, MOMELEHHBIE B ONpeAeneHHbI KOHTEKCT (KOHTEKCTyanu3npoBaH-
Hble), Briarogapsa Yemy UX MOXHO MHTepnpeTupoBaThk. [laHHble co3garnTea nocpeacTBoM abeTparpoBaHua Unu namepe-
HWUA ABNEHUIA MUpa.

3.1.22 n3HeHHbIX uukn (life cycle): PasButue cuctemMbl, NpoayKuuun, ycnyri, NpoekTa unv apyromn cos-
AaBaeMoil YeNoBeKOM CYLUHOCTW OT 3aMbiCna A0 BbIBOAA M3 3KCMyaTaumm.

[Cwm. [6], nyHkm 4.1.23]

3.1.23 mopenb (model): Puzmyeckoe, MmaTemaTMyeckoe UNM MHOe NpeacTaBreHne cucTembl, 06beKTa,
ABMEHWSA, MpoLecca Unu gaHHbIX.

[Cm. [7], nyHkm 3.1.11]

3.1.24 y3koHanpaBneHHbIN UCKYCCTBEHHbIW MHTENNEeKT, y3koHanpaBneHHbin UMW (narrow Al): Tun
cuctem M, opueHTMpOBaHHbBIX Ha BbINOMHEHWE ONpefereHHbiX 3a4a4y C LUenblo pelleHns KOHKPETHOW npo-
enemsl.

MpumevyaHne — Cp.onpegeneHue yHUBEPCansHOrO UCKYCCTBEHHOTO MHTenNnekTa (3.1.14).
3.1.25 nokasatens (@eATensHocTU) (performance): NaMepumblii pesynksrar.

MpumeyaHus

1 MNopg «nokasatenamu» MOTyT MOHUMATbCS Kak KONWYECTBEHHbIE, TaK M Ka4eCTBEHHbIe pesynsTaThl.

2 [Mokasatenn MoryT OTHOCWUTBbCS K YNpaBlEH4YeCKOW OEATEeNbHOCTU, npoueccam, NpoaykTam (BKodas ycnyri),
cucTeMam W/unv opraHnsaumsam.

3.1.26 nnaHupoBaHue (planning): <UCKYCCTBEHHbIW MHTENNEKT> BblMMCnMTErnbHbIe NPOLECCH], KOTOPbLIE
13 Habopa gencTeuin hopmMmupytoT pabounii npouecc, CTPEMSACH NPW 3TOM K AOCTUXKEHWUIO ONPeAeneHHON Lenu.

n punmedvyaHune — ﬂoq «nrnaHpoBaHMem» npk UCNoNb30BaHWM ITOr0 TEPMWHa B CTaHOapTax *XKM3HEHHOIO LWMK-
na U unm MEHEePKMEHTa WU Takxke MOTrYT NOHUMAaTbCA ,D,E‘I‘/JICTBMH, npeanpuHiMaemMble NoabMA.

3.1.27 nporHo3 (prediction): OcHoBHOI pe3synbTaT paboTel cuctembl WA, mony4aemesli Npy nogade Ha
BXO[ CUCTEMbl BXOAHbIX AaHHbLIX W/MNU MHCpopMaL MK,
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MpumeyvyaHuns

1 Bcnen 3a NporHo3aMy MoryT ObiTb NONyYeHbl AONOMHWTENbHbIE BbIXOAHbLIE Pe3ynbTaThl, TAKWE Kak pekoMeHaa-
LMK, pELLEHNS U EACTBUSA.

2 MNop «nporHo3omM» He obs3aTenbHO NOHUMAETCH NpeackasaHue Yyero-nubo B Byoywiem.

3 MNop «nporHozamuy MOryT MOHUMAaTLCA pasnuMYHbIE BUALI aHanu3a u/unv npou3BoACcTBa AaHHBLIX, MPUMEHAEMBIE K

HOBBIM W/UMW UCTOPUYECKMM AaHHBIM (BKIOYas nepesBoq TEKCTa, Co3aaHue CUHTETUYECKUX M30BpaxkeHUin U AUarHocTuky
nocrnegHero cbosa NUTaHus).

3.1.28 npoueaypHble 3HaHusA (procedural knowledge): 3HaHuA, ABHLIM 00pa3oM yKasbiBaloLLWe Liaru,
KOTOpble criegyeT NpeanpuHATE AN pelueHns 3agadu U JOCTUXEHUS Lenu.

[Cm. [8], 28.02.23]

3.1.29 pobort (robot): OcHalleHHaa MCNOMHUTENbHBIMKU YCTPOWCTBaMK (MpUBOAaMM) aBTOMaTHUYecKas
CUCTEMA, KOTOPAas BbINOMHAET LeneBble 3a4ayn B MaTepuanbHOM MUpE, U3MEpPAs C 3TON LEnbio napamMmeTpbl
CBOETO OKPYXXEHWUS U UCNONb3ys NPOrpaMMHY0 CUCTEMY YNPaBNeHus.

MMpumeyvaHus

1 B cocTtas poboTta BXoOAT cucTema yrnpaeneHus U ee MHTepderic.

2 PoboT knaccuuumpyeTcss Kak NpOMbILUMEHHbIA NMO0 CEPBUCHLIM B COOTBETCTBMM C €ro npegnonaraemsim
NMPUMEHEHWEM.

3 Yto6bl Hagnexawm obpa3omM BbIMOMNHATE CBOWM 3adaqu, poboT MCMonb3yeT pasnuyHble TUMbl CEHCOPOB (aaT-

YMKOB) AN NOATBEPXKAEHUS CBOETO TEKYLLEro COCTOAHWA U AN BOCTPUATUS 3rEMEHTOB, 00pasyowmnx TO OKPYXEeHe, B
YCMOBUAX KOTOPOTO OH paboTaer.

3.1.30 poboroTexHuka (robotics): Hayka n npaktnka pa3spaboTku, NpoM3BOACTBA W NMPUMEHEHUHA po-
BoToB.

[Cm. [9], nyHkm 2.16]

3.1.31 cemaHTU4eckue BbiuMcneHunsa (semantic computing): ObnacTe BblMMCMEHWA, CTPEMSLLaAcs
onpegenutb cMbicn obpabaTtbiBaeMoro KoHTeHTa (MHopMaLnmn) 1 HamepeHus nonb3oBaTenen 1 npegcra-
BWTb MX B MallMHHO-0bpabaTeiBaemoi hopme.

3.1.32 markue BbluncneHus (soft computing): ObnacTb BEIMMCNEHNA, KOTOPBIE ABNAOTCA TONEPaHTHbI-
MW K HETOYHOCTAM, HeonpeAeneHHOCTU 1 YaCTUYHOM MCTUHHOCTU M NCMONb3YT UX, 4Tobbl caenaTk npouecc
pelweHns 3agad bonee rubKUM M pobacTHbIM.

I punMmedYyaHne — [NoHATUE «MATKWE BLIMUCIIEHUS» OXBaTbIRAET pa3nn4yHble MeTOObl, TAKWE KaK HEYETKad Nnoru-
Ka, MallHHOe 06y‘-IEHI/Ie M BEPOATHOCTHbIE pacCyXOeHWA.

3.1.33 cMMBONLHLIN UCKYCCTBEHHbIA WHTEMNMEKT; CUMBOIbHBIA VA, cMMBONMYeCcKWn UCKYCCTBEH-
HbIA MHTennekT; cumBonu4veckuin UM (symbolic Al): MickycCcTBEHHbBIN MHTENNEKT, OCHOBaHHbLIN Ha MeToaax u
MOAEensx, B KOTOPbIX ANA MNONyYeHWUs BbIBOAOB UCMOMNb3YEeTCA MaHWNynMpoBaHne CUMBOMaM1 M CTPYKTYpamMm
B COOTBETCTBMW C SIBHO 3a4aHHbIMW Npasuiamu.

Mpumeuvanune — Ecnu cpaBHuBath c cybecumBoneHeliM WA, To cumBoneHbIA (cumBonuyeckuid) MW Beigaet
NOrMYECKU BbIBEAEHHBIE AEKNaPaTUBHbBIE PE3yNnbTaThl, B TO BPEMS Kak cybcumBonbHbIli MIA ocHoBaH Ha CTaTUCTUYECKUX
noaxonax v BelA@eT pe3ynsTaTthl ¢ 3a4aHHOW BEPOATHOCTBIO OLWMBKK.

3.1.34 cybCcMMBONBLHLIN UCKYCCTBEHHbIA WMHTennekT; cybcumeonbHblid M (subsymbolic Al): Wc-
KYCCTBEHHbIA MHTENNEKT, OCHOBAHHbLIA Ha MeTo4ax M MoAensx, UCMOoNb3yLWMX HESIBHOE KOOMPOBaHME WH-
dopmaumm, KoTopoe MoXeT BbiTb BbipaboTaHo Ha OCHOBE OnbiTa W/WNKn HeobpaboTaHHbIX (MepBOHa4anbHbIX)
OaHHbIX.

MpumeyaHune — Ecnu cpaBHUBATL C CMMBOIBHBLIM (CUMBONMYeckuM) M, To cybcumeonbHbln MW ocHoBaH Ha
CTaTUCTUYECKMX NMOAX0OAaX U BblAAET pe3ynsTaTthl C 3a4aHHOW BEPOATHOCTLIO OLIMBKK, B TO BpEMS Kak CUMBOIBHbLIW (CUM-
Bonuyeckuin) W BelaaeT aeknapaTtuBHbIE pe3ynsTaThl.

3.1.35 3apada (task): <ucKycCTBeHHbI MHTennekT> [elcTBuA, Heobxogumblie ONs OOCTUKEHUS KOH-
KPETHOW Lenu.

MpumeyvaHuns

1 HewcTteusd MOryT BbITh CpI/ISVILIECKVIMM NI KOTHUTUBHBIMW. I'IpmmepaMM MOTYT CNY>KUTb BbIMUCIIEHWUE MU CO30aHKUe
MpOrHo30B, NepeBOAOB, CMHTETUYECKNX OaHHbIX MINMU apTeral(TOB, nubo Hasurauus B cbmsuqecmm NpocTpaHCcTBE.

2 I'IpnmepaMM 3aday ABNAKTCA KJ'IaCCVICbHKaLlMH, perpeccusa, paHXxXnpoBaHue, Knacrepmiauna 1M NoHWXeHue pas-
MEPHOCTW.

4
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3.1.36 cepesuc c ucnonb3ogaHueM UCKyccmaeeHHO20 uHmennekma (artificial intelligence service):
Cnocob npedocmasnerus UeHHOCMU nompebumenio ¢ UCMOoNb308aHUEM LUCKYCCMBEHHO20 UHMernexkma
8 MOMIyYeHUU KOHEYHbIX pPe3yribmamos, Komopbix xodem docmuys nompebumerns.

MpumevaHusa
1 Cepeuc, kak npaeursno, sefsemcs HeMamepuanbHbIM.

2 TEPMUH «cepsucy e mom gude, KaKk oH ucnone3yemecsd 8 Hacmosauwiem cmaHOapme, o3Ha4daem cepesuc umnu cep-
BUChI 8 paMKax obnacmu cucmembi MeHedXMeHmMa cepsucos. IMoboe ucnons3osaHue mepMuHa «cepseuc» ¢ UHbIM
3Ha4eHUeM HYemKo pa3epaHu4eHo.

3 TEpMUH «CEePB8UC C UCKYCCMBeHHbLIM UHMENTIEKIMOM» O3Ha4aem, 4imo rnonydyeHue KOHe4YHoz0 peayrbimairma bs110
HEeso3aMoXxHo be3 rNpuMeHeHUA no KpaJHeﬂ mepe 00Holl cucmemsi UCKyCCmeeHHOo20 UHmersinekma.

[FOCT P MCO/MOIK 20000-1—2021, nyHkm 3.2.15, modugbuyuposaHo nymem dobaeneHus «C Ucrosb-
308aHUEM UCKYCCMBEeHHO20 UHmeriekmay u npumedaHus 3]

3.2 TepMUHBI, OTHOCALLMECA K AaHHbIM

3.2.1 aHHOTMpOBaHUWe JaHHbIX; pa3MeTKa AaHHbIX (data annotation): Npouecc npucoegMHeEHWS K AaH-
HbIM onucaTensHOn MHdopMaumn 6es BHECEHUA KakuX-MBO M3MEHEHMIA B camMuM OaHHbIe.

MpumedaHue — OnucaTenbHas MHMOPMaLNA MOKET NPUHMMATE (DOPMY MeTagaHHbIX, METOK U NMPUBA3OK.

3.2.2 npoBepka kadecTBa gaHHbIix (data quality checking): MNpouecc, B xoge koToporo gaHHeble npo-
BEPSAKTCH Ha NOMHOTY, Ha NPeAB3sITOCTb WM Ha Hanuyue WHbiX aKkTOpOB, BNUAKOLLMNE HA UX NONE3HOCTL A5
cuctemsl M.

3.2.3 ayrmeHTauma gaHHbix (data augmentation): Mpouecc co3gaHna CUHTETUYECKNX 3NIeMeHTOB AaH-
HbIX MOCPEACTBOM MOAMMMKALMW CYLLECTBYIOLLNX AaHHBLIX /UMK BLINONHEHUS onepauyi Hag HAMMN.

3.2.4 Bbibopka gaHHbIX; npouecc BbIGopku gaHHbIX (data sampling): MNMpouecc dopmupoBaHns pe-
Npe3eHTaTMBHOIO NMOAMHOXECTBa HeAeNMMblX 3MEeMEHTOB JaHHbIX, KOTOpoe AOMKHO OEeMOHCTPUpOoBaTh 3a-
KOHOMEPHOCTW ¥ TeHAEHUWW, aHanorM4Hble TEM, YTO CBOWCTBEHHbI Donee 0ObEMHOMY aHanM3Mpyemomy Ha-
©opy AaHHbIX.

MpumedyaHue — Bunaeane nogMHOXKECTBO HEAENWMbIX ANEMEHTOB AaHHbLIX OOMKHO BbITh PENPE3EHTATUBHEIM
MO OTHOLLEHWIO K UCXOAHOMY, Bonbluemy no obbemy Habopy AaHHGIX.

3.2.5 HaBop OaHHLIX; MaccUB AaHHbIX (dataset): VipeHTugUUMpyeMas COBOKYMHOCTb AaHHbIX, Npes-
CTaBMNeHHbIX B 0bLem cdopmaTe.

lTpumepsbt
1 CoobuweHus 8 Mmukpobnoze 3a uroHb 2020 200a, noMeveHHbIe xawmezamu #peabu u #ghymbon.
2 Makpogbomozpaghuu yeemoes 8 paspeweHuu 256 x 256 nukcened.

MpuvumedyaHue — Habopbl gaHHBIX MOTYT MCMOMNL30BaTLCH ANSA Banuaauuy UNn TecTupoBaHua mogenn M.
B koHTeKcTe MaluMHHOro 00y4eHus Habopbl AaHHBIX Takke MOryT MCNONb30BaTbCH ANA 0by4eHus anropuTMa MallMHHOro
obyueHuns.

3.2.6 pa3sBe[oYHbIM aHanNu3 AaHHbIX; UCCreAoBaTeNbCKUIA aHanus AaHHbIX; NePBUYHbIA aHanu3
paHHbIx (exploratory data analysis, EDA): lNepBoHadanbHoe M3y4YyeHue OaHHbIX NS onpefeneHus ux aBHo
BbIP@XEHHbIX XapakTEPUCTUK N OLLEHKM UX KadYecTBa.

n pnmMmedyaHune — Pa3BenoyHbl aHanMa gaHHbIX MOXET BKMNOYaTb BbIABNEHWE OTCYTCTBYOLMX 3HA4YeHWIA 1 Bbl-
6pOCOB, onpegeneHne penpe3eHTatTMBHOCTU AnA NnoCTaBneHHon 3agadvM — CMm. onpegerneHve nNnpoBepKn KavecTBa OaHHbIX.

3.2.7 atanoHHoe 3Ha4yeHue (ground truth): 3HayeHune LeneBoW NEPEMEHHON, YKa3aHHOe AN KOHKPET-
HOrO aremMeHTa pa3mMedeHHbIX BXOAHbIX AaHHbIX.

M punmMmeHyaHne — [aHHbInA TEPMWH HE NoApa3yMeBaEeT NocneaoBaTtenbHOro COOTBETCTBMA YKa3aHHbIX B pasme-
YeHHbIX BXOAHbIX AaHHbIX «3TanoHHbBIX 3HAYEHWAY 3HAYEHNAM LiENEBLIX NnepeMeHHbIX B pearibHOM MKpe.

3.2.8 noacTaHoBKa HegocTalrWwMx 3HaveHun (imputation): MNpoueaypa, B xoae KOTOpoW HegocTawLwme
AaHHbIE 3aMEeHATCA OaHHBIMUW, NOMYYEeHHbIMW B pe3ynbTaTe OLEHOYHbIX PAcHeTOB U/UMM MOAENMPOBaHMS.
[Cm. [10], nyHrkm 3.45]
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3.2.9 BxogHble gaHHble (input data): JaHHble, HA ocHOBe KoTopbix cuctema MW nonydvaert B kavecTBe
pesynesrarta NpPorHo3 Un NorMyecknin Boisogd.

3.2.10 meTka (label): 3HaueHue LeneBo NepeMeHHOW, MPUCBOEHHOE HeAeNnVMMOMY 3MIeMEHTY pa3mMe-
YeHHbIX BXOAHbLIX AaHHbIX.

3.2.11 nepcoHankHble gaHHble; [10H (personally identifiable information, PIll, personal data): Jliobas
nHchopmaums, kotopas (a) MoxeT BbITb MCNONb30BaHa ANA NAEHTUMOUKALMN HU3MYECKOTO NULA, K KOTOPOMY
OHa OTHOCUTCS, U/MnK (6) NPSIMO UMK KOCBEHHO CBA3aHa UMM MOXeT ObiTb CBA3aHa ¢ (DU3NYECKUM NULLOM.

Mpumevannn

1 «Puanyeckoe NMUO» B JAHHOM ONpeneneHnn ABnaeTca cyObekToM nepcoHanbHbIX AaHHbIX. [1pn ycTaHOBNEHUN
BO3MOXHOCTU MAeHTUUUMpoBaTh cybbekTa MH crneayeT NpuHATL BO BHMMaHWE BCE pa3yMHbIE CPeACcTBa, KOTOpble MO-
ryT ObITb UCMONbL30BaHbI ANA UAEHTU(UKALMK 3TOro hM3NM4ecKoro nuua pacnonaralilnM aHHBIMWM 3aMHTEPECOBaHHbIM
B MO+ nvuom nnw nio6o MHOM CTOPOHON.

2 [laHHoe onpegerneHve BKIHYEHO AN ONpeaeneHns TEpMUHA «MepcoHankbHbIe AaHHbIEY» B TOM CMbICHE, B KAKOM
OH KUCMonb3yeTcs B HacTosweM cTaHgapTe. Obpabotunk MNOH B Ny6nuyHom obnake, kak NpaBuUo, He MOXET TOYHO 3HaTb,
OTHOCUTCA N obpabaTtbiBaemas MM MHopMauUns K KakoW-NnMbo KOHKPETHOW KaTeropuu, ecrv TOMbKO KIMEHT oBnadHbIX
ycnyr He ByaeT npo3padyeH B 3TOM OTHOLLEHUM.

[Cm. [11], nyHKkm 2.9]

3.2.12 akcnnyaTtauuoHHbIe JaHHbIe; NPOU3BOACTBEHHbIE AaHHbIle (production data): MNMpuobpeTer-
Hble Ha cTaguu aKcnnyaTauun cucteMmbl MW nanHble, Ans KOTOpbIX pa3BepHyTasa cuctema MW BblumcnsaeT B
KavyecTBe pesynbrara NporHo3 Unu rnornyeckuin BelBos.

3.2.13 anemeHT gaHHbIX (sample): Hegenumeblid (B KOHKPETHOM KOHTEKCTE) 3/IeMEHT daHHbIX; Takue
anemeHThbl B Gonblunx KonmdecTeax obpabaTeiBaoTCs anropuTMoM MallMHHOro 0ByyveHns unm cuctemon M.

3.2.14 TecToBble paHHbIe (test data, evaluation data): JaHHble, ncnonbayemblie 4NA OLEHKW NokasaTe-
nen paboTbl OKOHYaTENbLHOM MOAENK.

MpumevaHuMe — TecToBble JaHHbIE He NepecekaloTcs ¢ 0ByvaloLMMK OaHHBIMU U BanuaaLMoHHLIMKU (Npo-
BEPOYHBLIMM) AaHHBIMM.

3.2.15 BanupgauuoHHble OaHHble; NPOBepoYHble AaHHbIe (validation data, development data): Jan-
Hble, UCNONb3yeMble ANA CPaBHEHUA NokasaTenen paboThl pasnuyHbIX Mogenen-kaHOoMaaToB.

MpumeyvaHuns

1 BanvoauuoHHble (MPoBepoYHble) AaHHbIE HE MEepPeceKkarTCs C TECTOBbIMW AaHHbIMKU W, KAk MpaBuno, TaKKe 1 .
obyyarwMy aaHHbiMu. OgHaKo B Tex crny4vasx, Korga AaHHbIX HeQoCTaToMHO ANs pasdeneHust X Ha TPU OTAeNbHbIX
Habopa: oby4arolmx, BanuoaunoHHbIX M TECTOBLIX AaHHbIX, AaHHLIE pPa3dendTcs TONbLKO Ha ABa Habopa: TeCTOBLINA Ha-
Bop gaHHbIX 1 oby4atowmii (MMbo BanuaaunoHHbIW) Habop AaHHbIX. Kpocc-Banuaauus n oboblieHHas Kpocc-Banuaaums
(bootstrapping) siBnAtoTCA pacnpocTpaHeHHBIMU METOAAMM, UCMOMNb3YEMBIMU AN MOCMNEeayoLWero co3aaHus oTaenbHbIX
HabopoB faHHbIX AnA obyyeHusa v Banugauuu n3 obydaiwwero (nmbo BanvaauMoHHoro) Habopa gaHHbIX.

2 BanupauuoHHble JaHHble MOTYT MCMOMb30BaThCA ANA HACTPOWKM rMnepnapaMeTpoB W ANA Banvwaauuy onpene-
TEHHBIX anNTOPUTMUYECKMX PELLEHWIA, BNIOTL A0 PELLEHMIA O BKMHYEHUIM 384aHHOMO NpaBura B 3KCNEPTHY CUCTEMY.

3.3 TepMUWHbI, OTHOCALUMECH K MALUMHHOMY OBY4YeHUo

3.3.1 6anecoBckas ceTb (Bayesian network): BeposaTHocTHas mogenb, Ucnonb3yLwasn 6aliecoBCKUi
BbIBOZ, HA HanpaBfeHHOM auuKIM4eckom rpade ons BelHMCNeHWs BepOsiTHOCTH.

3.3.2 pepeBo pelleHWiA; oepeBO NPUHATUA pelneHuni (decision tree): Mogenk, norvyecknii BeiBog AN
KOTOpOMW KOAMPYEeTCS B BUAE NyTel OT KOPHS K MUCTOBOW BePLUMHE B APEBOBUAHOW CTPYKTYpE.

3.3.3 obbegunHeHVe YenoBeKa U MalWWHbI B KoMaHAy (human-machine teaming): WHTerpauusa cno-
coBHOCTM YernoBeka K KOMMNeKTUBHOMY B3aVMOOENCTBUIO C BOZMOXHOCTAMM MaLLWHHOIO MHTEMNMEKTAa.

3.3.4 runepnapameTp (hyperparameter): MapameTp anropMTMa MalMHHOMO OBYYeHWs!, BNUAKLWMIA Ha
npouecc oby4YeHus.

Mpumevarnunn

1 anepnapameprl Bbiﬁl’lpaPOTCﬂ A0 Ha4dana OGyHeHMFI M MOTyT MCNone3oBaTeCA B Npoueccax anAa noMoLmn B OUeH-
Ke napameTpoe Mogernu.

2 MNMpyMepamMu runepnapameTpoB MOTYT CINYXUTb KOMUYECTBO CINOEB HEAPOHHOM CETK, LUMPWMHA KaX40ro crnos, Tun
yHKUMU aKTMBALIMWM, METOA ONTUMM3ALMKN, CKOPOCTb 00Y4EHUs HEMPOHHBIX CeTeld; Belbop byHKUMKW Sapa B METOLOE Onop-

6
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HbIX BEKTOPOB; KOIMMYECTBO JNIMCTbEB WITX BbICOTa AepeBa; 3HavyeHue K npu Knactepuniaumn MeToaom K-Cpe,EI,HVEX; MaKCKH-
ManbHOE KONMU4eCcTBO MTepaLLMﬁ anroputMa MmakcMMmunsauumm oXXuaaHua, Konm4ecTeo rayCcCcuaHoB B rayccosoﬁ CMeCcH.

3.3.5 mawunHHoe 0b6y4eHmne; MO (machine learning, ML): MNpouecc onTumMn3ayum napameTpoB MOLENU
C NMOMOLLbIO BbIYNCIIUTENbHbIX METOA0B Takum o6pa3om, 4ToObl NoBedeHWe MOAENW OTPaXAaNo AaHHbie u/unu
OMbIT.

3.3.6 anropuTm MawmuHHOro oby4yeHus (machine learning algorithm): Anroputm onpegeneHuns napa-
MeTpOB MOAeNny MallVHHOro 06y4eHns B COOTBETCTBMUN C 3a4aHHLIMWU KDUTEPUSIMIA HA OCHOBE AaHHbIX.

TMpumep — Paccmompum 3adady onpedeneHust napamempoe fuHelHol pyHKUuU ¢ 00HOU nepemMeHHOU
Y(x) = 8y + 04x, 20e y — 3HavyeHue PyHKUuU, X — He3aeucumas nepemeHHas, 6y, — c60600HbIl 4/1eH (3HaveHue
¢pyrKyuu npu x = 0) u 8, — koaghpuyuenm. B mawuHHOM 06yHeHuu npouyecc onpedeneHus ce0600H020 YeHa u
Kko3ghgbuyueHmMos nuHelHOU hyHKUUU U38eCMeH Kak NuUHelHas pezpeccus.

3.3.7 mogenb MawwuHHOro oby4yeHus (machine learning model): MatemaTnyeckasa KOHCTPYKLMSA, reHe-
pUpYHOLLAsa NOrM4eckUin BbIBOS UMK NPOrHO3 Ha OCHOBE BXOAHbLIX AaHHbLIX U/UNKU UHGOPMaLMK.

Mpumep — Mo pesynsmamam o6y4eHuss modesnu, npedcmaeneHHol 8 aude nuHeliHol ¢hyHKUUU ¢ 0dHOL
nepemeHHOU y(x) = 8, + 6, X, ¢ ucrnons3o0eaHuem nuHeliHol peapeccuu, umozoeas Modesib Moz/1a 6bi ebiansdems
Kak y(x) =3 + 7x.

n puMmedaHue — Mopgens malimMHHoro 06y‘-ieHI/IF| ABNAETCA pe3ynbratom 06y‘-ieHlfIF| Ha OCHOBe anroputmMma ma-
LUMHHOro oBy4yeHuns.

3.3.8 napameTp; napameTp mogenu (parameter, model parameter): BHyTpeHHss1 NnepemMeHHas, BIusio-
LLas Ha To, KaK MOENb BLIYUCIAET CBOW BbIXOAHbIE OAHHLIE.

MpumedaHue — lMNpuMepaMu NapaMeTpoB MOTYT CMYXUTb Beca B HEMPOHHOW CETU U BEPOATHOCTM Nepexoda
B MapKOBCKOW MoAenw.

3.3.9 obyueHue c nogkpenneHuem (reinforcement learning, RL): HaxoxgeHne ontumansHon nocne-
AOBaTensHOCTM OeNCTBMIA AN MakCUMU3aumm nooLwpeHns Yepea B3auMoaenCTBUE C OKPYXKeHWEM, OTKITMKOM
KOTOPOTO ABNAKTCA CUrHaIbl NOAKPenneHus.

3.3.10 noBTOpHOE 06y4eHue (retraining): OOHoOBNEHME 0OYy4eHHOM MOdeny NoCPeACcTBOM 00yYeHus Ha
YacTUYHO WK MOMHOCTBI MHOM obyyatolem Habope daHHbIX.

3.3.11 mawmHHOE ODy4YeHUe ¢ YaCTUYHbLIM NMPUBMEYEHUEM YYUTENA; YACTUYHO KOHTPONMpyemoe
oby4yeHune (semi-supervised machine learning): MawwnHHoe obyyeHune, Npu KOTOPOM B npouecce o0by4eHus
MCMOMb3YITCA Kak pa3meyeHHble, Tak 1 Hepa3MeyeHHble JaHHbIe.

3.3.12 mawuHHOe oby4yeHue c yuyuTenem; KoHTponupyemoe oby4yeHue (supervised machine
learning): MawwnHHoe obyyeHwe, Mpu KOTOpPOM B npouecce oByveHus MCNonb3yKTCs TOMbKO pa3mMeyeHHbIe
daHHble.

3.3.13 MeTo4 ONOpPHbLIX BEKTOPOB; MalWHa ONOPHbLIX BeKTOpoB (support vector machine, SVYM):
ANropuTm mMalMHHOTO OBYyYeHWA, KOTOPbIN MAaKCHMMU3NPYET PacCTOAHUE MEXAY rPaHnLAMKU pPeLleHnH.

MpumedaHue — OnopHble BeKTOPbI NpeacTaensoT coboi Habopbl TOYEK OaHHbIX, ONPEAEnsAoLLMe pacnono-
EHMEe rpaHnL, peleHni (rMnepnnockocTen).

3.3.14 obyyeHHasn mogenb (trained model): Pe3aynsrat 0obyyeHusa mogenu.

3.3.15 oby4yeHme; oby4yeHue mogenwu (training, model training): MNMpouecc onpegeneHns unu ynyule-
HWS NapamMeTPOB MOAENW MalUuVHHOro 00y4YeHWs Ha OCHOBe anropuTMa MalWHHOro 0B0y4YeHus ¢ UCMonb3oBa-
HUeM oBy4qaroLwmMX JaHHbIX.

3.3.16 obyuarwme gaHHble (training data): [laHHble, Ucnonb3yembie Ons oby4YeHUs MOAENW MalluH-
HOro oby4eHus.

3.3.17 obyuyeHue Ge3 yunTtens; HeKOHTponupyemoe obyyeHue (unsupervised machine learning): Ma-
LWMHHOE 0byyeHne, NPy KOTOpPOM B npouecce 0By4eHnst MCNOoNb3YTCA TONMbKO HEPA3MEYEHHbIE AaHHbIE.

3.4 TepMWUHbI, OTHOCALLMECA K HEMPOHHBLIM CETSM

3.4.1 pyHKLMA aKTUBALMK; aKTUBaLMOHHasA (pyHKUMA; nepefaToyHan pyHkuusa (activation function):
DYHKUMSA, apryMeHTOM KOTOPOW ABMASAETCH B3BelleHHasi CyMma BXOA0B HeWpoHa.

n punmMevHvyaHune — ¢yHKLI,VIVI akTnBaluni No3BonAwT HEﬁpOHHbIM CETAM M3y4aTb CNOXXHblE NMPWU3HAKK B OaHHbIX.
‘DyHKLI,VWI akTnBauWi, Kak npasuno, HEMNUHERHDI.
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3.4.2 cBepTOYHaA HeWpPOHHaA ceTb; rMybokas cBepTo4yHasa HeWpoHHasa ceTb (convolutional neural
network, CNN, deep convolutional neural network, DCNN): HeipoHHas ceTb NpAMOro pacnpocTpaHeHus
(3.4.6), ucnonbayloLlas cBepTKY N0 KpalHel Mepe B OOHOM U3 CBOUX CIOEB.

3.4.3 cBepTKa; KoHBomnkUUA (convolution): MaTtemaTuueckasa onepauus BbIMUCNEHUA B3aMMHOW Koppe-
NALUK (CKONb3ALLLEro CKanspHoro Npou3BefeHWs) BXOOHbIX OaHHbIX.

3.4.4 rny6okoe obBy4eHue (HelipoHHow ceTn) (deep learning, deep neural network learning): <uckyc-
CTBEHHbIW MHTENNeKT> MNoaxon K co3aaHuio OBLUMPHBIX MepapXmYeckux npeactasneHnii nocpencteom obyye-
HUS HEMPOHHbBIX ceTel ¢ BoNMbLUMM KONMYECTBOM CKPbIThIX CMOEB.

MpumeyvyaHue — Mybokoe obyyeHWe ABNAETCH YACTHLIM CryYyaemM MaLUMHHOIO OBYYeHUs.

3.4.5 B3pbiBalowuica rpagueHT (exploding gradient): AeneHue, BcTpevatolleecs npu obydeHUn Hei-
POHHBLIX CETEN C UCNOMNb30BaAHWUEM anropuTMa obpaTHOro pacnpocTpaHeHus oWwMboK, Korga HaYyMHaKT Haka-
nnuBaTtbcs 6oNMblIKE 3HAYEHWS rPagMeHTa OWNDOoK, NPUBOASLWME K O4EHb BONbLIUM NPUPALLEHUSAM BECOBbLIX
KO3t PULMEHTOB, YTO AenaeT Moaenb HecTabunbHON.

3.4.6 HelMpoHHaA ceTb MPAMOro pacnpocTpaHeHUsl; HEMPOHHasA ceTb C NpsiMoN cBA3bio (feed
forward neural network, FFNN): HelipoHHasi ceTb, B KOTOPOM MH(bOpMaLMa NepenaeTcs TOMbKO B OQHOM Ha-
npaBneHny, OT BXOLHOMO CrOsi K BoIXOAHOMY.

3.4.7 ponrasa KpaTKOCpoO4HasA NaMATb; ONWHHAA Lenb 3NEeMeHTOB KpaTkocpo4HoW namaATu (long
short-term memory, LSTM): Tun pekyppeHTHOW HEAPOHHOW CeTW, KoTopas ¢ MpUeMnemMoi Npou3BoaNTENb-
HoCTbi0 0BOpabaTbiBaeT nocnegoBaTenkbHble AaHHbIe Kak ANA KOPOTKUX, TaK U ANa ONWHHbLIX MHTepBaros no-
cnegoBaTenbHOCTU.

3.4.8 HepoHHaA ceTb; UCKYCCTBeHHas HeWpoHHasa ceTb (neural network, NN, neural net, artificial
neural network): <WcKycCTBEHHbIN WHTeNnekT> CeTb U3 OByX unu 6onee cnoer, COCTOALLMX M3 HEMPOHOB,
COEMHEHHbIX B3BELLEHHLIMU CBA3AMU C PETrynupyeMbiMU BECOBLIMM KO3 ULMEHTAMU; NMPU 3TOM Kaxabli
HENPOH Nony4aeT BXOOHbIE OaHHbIE U BhipabaTeiBaeT pesynsTar.

Mpumevarnunn
1 HelipoHHbIe ceTu ABNAOTCA APKUM NPUMEPOM KOHHEKLIMOHWCTCKOro nogxoaa.
2 XoTsa nepBoHa4ansHo UCTOYHUKOM WAEN AN NPOEKTUPOBAHUS HEMPOHHBIX CETER NOCNYXMMNo hYHKLUMOHMPOBaHWE

Bronorn4yecknx HEI?IpOHOB, B HACTOALLEE BpemMA BONbLWWHCTBO paGOT no HEI;IPOHHI::IM CeTAM yXKe HE NOOBEPXEeHO TaKoMy
BNMUAHWUIO.

3.4.9 HepOH (neuron): <UCKYCCTBEHHbLIA MHTENeKT> Bas3oBblil 3NeMeHT, NONyYatLLMiA OHO UMK He-
CKOMbKO BXOAHbIX 3HAYEeHWW 1 BbipabaThiBaKOLWMIA BbIXOAHOE 3HaYeHVe NocpeacTBOM KOMOMHUMPOBaHUSA BXOA-
HbIX 3HAYEHWIA U MPUMEHEHMA (DYHKUMIW akTUBALMMW K pe3ynbraTy KOMOUHWPOBaHMS.

MpumeyvyaHune — lNpumepamm HENMHENHBLIX (DYHKLMIA aKTUBALMK MOTYT CIYXUTb noporoeas oyHKLKUA, CUIMOK-
AaneHas (curmovngHas) dpyHKUMA 1 NoNMHOMMWanbHasa yHKUnS.

3.4.10 pekyppeHTHasa HeWpoHHanA ceTkb (recurrent neural network, RNN): HelipoHHas ceTb, B KOTOpPOW
KakK BbIXOOHbIE AaHHbIE NpeablayLLero crnos, Tak U pesynsTaThl NpeablAYyLero wara BblYUCNeHWn NogarTes Ha
BXO[ TEKyLLeMY CMolo.

3.5 TepMuHbI, oTHOCALWMECHA K HAAEXKHOCTU U AOBEPUKD

3.5.1 nogotyeTHbIN (accountable): ObBasaHHbIN OTYMTBIBATLCA 3a AEWACTBWS, PELUEHUA M NMoKasaTenu
OesaTenbHOCTMN.

[Cm. [12], nyHKm 2.2]

3.5.2 nogoTyeTHOCTb (accountability): CBoncTBo BbITh NOAOTYETHLIM.

MpumeyvaHus

1 MogoTYETHOCTL OTHOCUTCA K OTBETCTBEHHOCTH, yCTaHOBJ'IEHHOI.T‘I Aana CoOOTBETCTBYHOLUETNO NULa Unn opraHn3aunu,
KOTOpPaA MOXEeT OCHOBbIBATECA Ha 3aKOHax, HOpMaTtuBHbIX NMPABOBLIX akTax, cornalleHnAax (KOHTpaKTaX) W XXe MOXET
BbITb yCTaHOBNeHa B pamMKaXx enerMpoBaHnAa NONMHOMOYUIA.

2 lNogoTyeTHOCTE Npegnonaraet, 4To (PU3MYECKOoe WIM PUAUYECKOE NUMLO OOMKHO OTYUTLIBATBCA 33 YTO-NKMbOo
nepen opyrmm CbI/ISM‘-IECKIAM nnn Lpngn4yecknmM rnmuomM C ncnonb3oBaHMem onpegeneHHblX cpencts U B COOTBETCTBUA C
onpegeneHHbIMAW KpUTeEpUAMMK.

[Cm. [12], nyHkm 2.3]

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /62
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71476-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69318
https://gostexpert.ru/gost/gost-71476-2024?utm_source=pdf&utm_medium=69318&utm_term=page

FOCT P 71476—2024

3.5.3 pocTynHocTk (availability): CBoincTBO BbITh AOCTYMHLIM 1 TOTOBBIM K MCMOMb30BaHMIO NO 3anpocy
aBTOPW30BAHHOIO NWLA UM YCTPOMCTBA.

[Cwm. [13], nyHkm 3.7]

3.5.4 npenB3ATOCTb; HEOOBLEKTUBHOCTL; CMelleHHocTh (bias): Cuctematnyeckoe pasnuyve B OT-
HOLIEeHWW K onpedeneHHbIM obbekTaM, Mogam Unu rpynnam no CpaBHEHUIO ¢ APYTMMMU.

n punMmedvyaHune — I'Io,q «OTHOWEeHnemM» 30ecCb NOHMMAarKTCA ,qeﬁCTBVIﬂ nwboro Buaa, BKN4Yaa BOCNpUATUE, Ha-
GHIO,D,EHVIG, npencrtaeneHue, NnporHo3 U NpUHATME peLleHnA.

[Cm. [14], nyHkm 3.3.2]

3.5.5 ynpaBneHue; KOHTPOnb M ynpaBneHue (control): LleneHanpaeneHHoe geicTBUe B pamMKax npo-
uecca unu Hag HAM Ons SOCTUXKEHWA ONpeneneHHbIX Lenen.

[Cwm. [15], nyHkm 3.2.6]

3.5.6 ynpaBnsiemocTb; ynpaBnsiembln (controllability, controllable): CeolicTeo cuctemsl A, o3Hava-
tolLlee BO3MOXHOCTb YerioBeKa Wi MHOTO BHELLHEero areHTa BMellnBaThCs B DYHKLMOHMPOBaHWE CUCTEMBI.

3.5.7 obbvscHumMocThb (explainability): CeoictBo cuctembl MM npegoctaensaTe MHOpMaLMIO O BRWSIO-
LLMX Ha ee pe3ynbTaTbl CYLLECTBEHHbIX JakTopax B MOHATHOM ONiA Nnogein Buae.

MpumeyaHue — Lenb obbacHUMOCTM — OaTh OTBET Ha Bonpoc «lMoyYemMy?», He NbiTasick NPWM 9TOM [0KasaTb,
4TO BbIOpaHHLIM BapuaHT AencTBUIA 06a3aTensHO Obln ONTUMAanbHbIM.

3.5.8 npepgckasyemocTth (predictability): CeoicTBo cuctembl M, natolee BO3MOXHOCTb 3aUHTEPECO-
BaHHbIM CTOPOHAM AenaTb HaAeXHble NPeanonoXeHnus o pesynsratax ee paboTel.

[Cm. [16], nyHkm 3.12]

3.5.9 HapexHocTh (reliability): CeoicTBO NocnenoBaTensHO AEMOHCTPMPOBATE OXUOaeMoe NoBeaeHue
W pesynbTaThbl.

[Cm. [13], nyHkm 2.55]

3.5.10 xmn3HecnocoBbHOCTL; cNocoBGHOCTbL K BoccTaHoBNeHUt (resilience): CnocoBbHOCTbL CMCTEMBI
ObICTpO BOCCTaHaBnNMBaTh paboyee cOCTOSHME NOcne UHUMAEHTA.

3.5.11 puck (risk): CnegcTere BNUAHUA HEONPELENEHHOCTU HA AOCTUXKEHME NOCTABMEHHLIX Liene.

MpumeyaHus

1 BnnsiHue BbipaxaeTcs B OTKNOHEHWM OT TOro, 4To oxuaaetcs. OHO MoxeT ObITb NO3UTUBHBIM W/UNN HErATUBHBLIM,
1 MOXET NPUBOAMTL K peanu3aumn/ycTpaHeHnio, Co34aHunio NN NosBIEHMIo BO3MOXHOCTEN 1 yrpo3.

2 Llenn moryT UMeTb pa3nnyHbie acnekThbl, OTHOCUTLCH K PasnuMyHbIM KaTeropuam, U MOryT YCTaHaBnMBaThbCH Ha
pasnun4HblX YPOBHAX.

3 Pucky 0Bbl4HO OMUCHLIBAIOTCA Kak COYMETaHWs MCTOYMHUKOR pMCKa, NOTeHuManbeHbIX coBbITWUIA, X BEPOATHOCTU U
nocnencTBui.

[Cm. [17], nyHkm 3.1]

3.5.12 pobacTHocThb (robustness): CnocobHocTe cucTeMbl NOAAEPKMBATL CBOM YPOBEHL MOKasaTenei
npw NiobbIX 06CTOATENBCTBAX.

3.5.13 3amHTepecoBaHHan ctopoHa (stakeholder): Mioboe cdusmnyeckoe nuuUo, rpynna WnKM opraHnaa-
LUsI, KOTOPbIE MOTYT NOBNUSATE HA pPeLleHne Unn genctene, NMBo MoryT BbiTb 3aTPOHYTBLIMUN UMK XKe NOCHUTATb
cebsi 3aTPOHYTLEIMU UMU.

[Cm. [12], nyHKkm 2.24]

3.5.14 npo3payvHocTsb (transparency): <opraHuzauma> XapakTepucTuka opraHu3auumn, kotopas nHdop-
MUPYET COOTBETCTBYIOLLNE 3aMHTEPECOBAHHbIE CTOPOHbI O 3aTparnBaloLLuX UX OeNCTBUAX U PELLeHUAX BCe-
CTOPOHHWUM, JOCTYMHBLIM U MOHATHBIM 0Gpa3om.

MpumedyaHue — HeKoppekTHOe MHOPMUPOBAHUE O AEWCTBUAX U PelleHUAX MOXET HapylUTe TpeboBaHus
no 6e30nacHOCTM, KOHMUAEHUMANBHOCTU 1 3alUTe NEepPCoHANbHBIX OaHHbIX.

3.5.15 npo3pa4HocTs (transparency): <cuctema> CBOWCTBO CUCTEMbI, 03Ha4alollee, YTO Haanexallas
nHopMaLMs 0 cucTemMe NpeaoCcTaBsieTcss COOTBETCTBYIOLUM 3aMHTEPecoBaHHbIM CTOPOHAM.

MpumevaHunn

1 C TOuYKM 3peHuna obecneyeHnsn npo3payYyHOCTM CUCTEMbl Haanexallas V'IHCbOpMaLlMH MOXET OXBaTbiBaTb Takne
acnekTbl, Kak NpU3HakK, napamMeTpbl NPpOU3BOAUTENBHOCTK, OrpaHUYeHWA, KOMMNOHEHTbI, Npouenypbl, METPWMKK, LENK Npo-
EKTUPOBaHWUA, NPOEKTHbIE PEeLUeHnA 1 JoNyLWeHWA, ICTOYHWKKM OaHHBIX M NPOTOKOMbl PAa3METKK (MapKMpDBKM).

2 HEKDPPEKTHOG PackpbIiTUe onpenerneHHblX acrnekToB CUCTEMbI MOXET HapyLWATb TpeGOBaHMH no 6esonacHocTy,
KOHd)M,EI,eHLlMaJ'IbHOCTH N 3alluTe nepcoHanbHbIX OaHHbLIX.

9
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3.5.16 cBONCTBO BbI3biBaTb A40Bepue; HagexHocTb (trustworthiness): CnocobHoCcTe NpoBepAeMbIM
o6pa3om yooBneTBOPATH OXUOAHUS 3aMHTEPEeCOBaHHbIX CTOPOH.

MpumeyvaHus

1 B 3aBMCMMOCTM OT KOHTEKCTa (ycnosmﬁ ,EleHTE.HbHOCTH) nnn Cd)epbl OEATENBbHOCTKU, a TalkXKe OT KOHKPETHOIO npo-
AYKTa Unn ycnyru, Ot ncnonb3yemMblX aHHbIX 1 TEXHOMOMMA BaXXHLIMKW ABIIAOTCS Pas3fnM4yHble aCneKkTbl JOBEPUA, BBpMCbM-
KauWua KOTOPbIX TpeGyE.‘TCH ans obecneyvyeHKs Toro, YTo oXMaaHua 3anHTEpPEeCOBaHHbIX CTOPOH yOOBNETBOPAKOTCA.

2 Ll,enw MOryT UMeTb pa3fiMvHble acnekTbl, OTHOCUTBECA K pas3nu4HbIM Kateropmam, U MOoryt yCTaHaBnBaTbCA Ha
Pa3nn4YHbIX YPOBHAX. B uucno acnektos O0BepHnA BXOAAT, HAaNpumMep, HageXHOoCTb, AOCTYMNMHOCTb, »KM3HecnocobHOCTL,
3allMULIEHHOCTE, HENPWUKOCHOBEHHOCTb YaCTHOM XXU3HU (3aLL|HTa nepcoHanbHbIX ,EiaHHb!X), BesonacHoCTb, NnoOoOTHETHOCTD,
npo3pa4vyHoCTb, UENOCTHOCTL, ayTEHTUYHOCTL, Ka4eCTBO U NPUIroAHOCTb K MCNOINb30BaHUKO (y,D,OGCTBO MCﬂOﬂb3OBaHMF|).

3 O ceoKcTBe BbI3blBaTb AOBEpUe (HAQeXHOCTU) MOXHO rOBOPUTL B OTHOLLEHUK YCIyr (CepBMUCOB), MPOOYKTOB, TEX-
HOMOMWMIA, AaHHBIX W MHAPOPMAaLWK, a Takke B OTHOLLUEHWM OpraHW3aunii B KOHTEKCTE CTPaTErM4eckoro ynpasneHus.

[Cm. [18], nyHKm 3.42]
3.5.17 Bepudukaumsa (verification): nogTBepaeHNe NOCPEACTBOM NPeACTABNEHUS OOBLEKTUBHBIX O0-
Ka3aTernbCcTB TOro, YTO YCTaHOBMNEHHbIE TpeboBaHUS BbINM BEINONHEHBI.

MpumeyvyaHune — Bepudurkaumsa obecneynsaeT yBepeHHOCTb NALWLb B TOM, YTO NPOAYKT COOTBETCTBYET CBOUM
cneundgukKaumam.

[Cm. [19], nyHKkm 3.21]

3.5.18 Banmnpgauusa (validation): NoagTeepxaeHne nocpencTBOM NpefocTaBneHusi 0ObEeKTUBHBLIX J0Ka-
3aTeNbCTB TOro, YTO TPeboBaHMA ANSA KOHKPETHOro NPeanonaraeMoro MCnonb3oBaHWsA WNKU NPUMEHEHWUSA Bbi-
MOJSTHEHBI.

[Cm. [20], nyHkm 3.16]

3.6 TEpMVIHbI, OTHOCALWKWECA K 05p36OTKe eCTeCTBeHHOrIo A3blkKa

3.6.1 aBTomaTuuveckoe pecpepupoBaHue (automatic summarization): 3agaqa cokpalleHHOro Manoxe-
HWA KOHTEHTAa UMW TeKCTa Ha eCTeCTBEHHOM A3bIKE MPU COXPaHEHWU BaXXHOW CEMaHTUYeCKOW MHopMaLuun.

3.6.2 ynpaBneHue guanorom (dialogue management): 3agaya Beibopa nogxodsero cregyroLlero
Lara B Juarnore Ha OCHOBE MOMb30BaTENbLCKOrO BBOAA, UCTOPUKM AManora v OpYrnx KOHTEKCTYanbHbIX 3HaHWUiA
B MHTEpEecax OOCTUXEHUWS XKenaeMowm Lenm.

3.6.3 pacno3HaBaHue amouuii (emotion recognition): 3agada KOMNBIOTEPHOW MOEHTUDMKALMN K Knac-
cudhnkaumm amMoLmi, Belpa)eHHbIX B hparMeHTe TEKCTa, B peyu, Ha BUOeo, B N306paxXeHnn nnm B Ux komou-
Hauuu.

MpumevyaHnue — [NpuMepamy aMOLMIA MOMYT CINYXUTb CHACTLE, NeYanb, THEB 1 BOCTOPT.

3.6.4 naeneveHue uHdopmaumu (information retrieval, IR): 3agaqya n3snedveHus 13 Habopa AaHHbIX
peneBaHTHLIX MaTepUanoB UNM ux YacTen, 0BbLIYHO HA OCHOBE 3aMpOoCOB MO KIMHYEBLIM CMIOBAM UMW 3aMpoCcoB
Ha ecTeCTBEHHOM A3blKe.

3.6.5 mawwmHHbIA nepeBog (machine translation, MT): ABTomMaTU4eCKMiA NepeBOa TEKCTa UMW pedn C
0QHOro eCTECTBEHHOIO A3blKa Ha APYroi C MOMOLLbLI KOMMbHTEPHOW CUCTEMBI.

[Cm. [21], nyHKkm 2.2.2]

3.6.6 pacno3HaBaHue UMeHOBaHHLIX cywHocTel (named entity recognition, NER): 3agaya pacnos-
HaBaHWS W pa3MeTKu AeHOTaTMBHLIX (MOHMMaeMbIX DyKBanbHO) HaMMEHOBaHWI CYLLHOCTEN WM WX KaTeropum
ONA NocrnefoBaTenbHOCTEN CNOB B NMOTOKE TEKCTa UMK PeYn.

MpumeyvaHns

1 Moa cyWHOCTAMK NOHUMAKTCS MPeACcTaBNALWME UHTEPEC KOHKPETHbIE WUnM abCcTpakTHbie BelM (0BbeKTbI),
BKIIOYAA accouuauum Mexay BeLamu.

2 Mog «novmeHoBaHHOM CYWHOCTbO» NMOHMMaeTCA CYLWHOCTb C AeHOTaTUBHbIM HaMeHoBaHWeEM, UMEKLWWUM KOH-
KpeTHOe Unn yHMKanbHoe 3Ha4veHue.

3K AEeHOTaTUBHbIM HaMMEHOBAaHNAM OTHOCATCA MMEHa KOHKPETHbIX NnnLl, MEeCT, opranaau,wﬁ M WHblE MMEHA cob-
CTBEHHbIE, B 3aBNCUMOCTHU OT I'IpE,D,MeTHDFI obnactn unu NPUNOXKEHUA.

3.6.7 ecTecTBEHHbIW A3bIK (Natural language): A3blK, KOTOPLIM aKTMBHO MUCMOMNBL3YETCS UMW paHee ak-
TUBHO MCMONb3oBancs coobLecTBOM NAeN, Npasuna KoToporo obycnoBneHbl NPakTUKON ero NpUMeHeHNs.
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MpuMmeyaHus

1 EctecTBeHHbIM A3bIKOM ABMAeTcH Mool YenoBeYeckUid A3bIK, KOTOPLIA MOXET BbiTe BbIpaXKeH B BUOE TEKCTA,
peyy, A3bIKa XECTOB U T. 4.

2 EcTecTBeHHbBIM A3bIKOM SBNAETCA NtoH0oN A3bIK 0BLLEHUS MeXay NabMK, TAKOW Kak PYCCKUIA, aHIMMACKWUIA, MCraH-

CKWIA, apabekuid, KUTARCKMIA UMM ANOHCKUIA A3bIKW. ECTECTBEHHBIE A3LIKU CrNedyeT OTNMYaTh OT S3bIKOB NPOrpaMMUPOBaHWS
1 hbopManbHbIX A3LIKOB, TakMx kak Java, Fortran, C++ unu noruka (McuMcneHve NpefuKaToR) NepBoro nopsaka.

[Cwm. [22], nyHkm 3.82]

3.6.8 reHepauua ectecTBeHHOro fA3bika (natural language generation, NLG): 3apnaya npeobpa3soBa-
HWSA HECYLUMX CeMaHTUKY AaHHbIX B @CTeCTBEHHbINA A3bIK.

3.6.9 obpaboTka ecTecTBeHHOro A3bika (natural language processing, NLP): <cuctema> ObpaboTka
MHdOpPMaLUMK Ha OCHOBE MOHWMaHUS eCTECTBEHHOIO S3blKa W/UNW reHepaumua ecTeCTBEHHOro A3blKa.

3.6.10 obpaboTka ecTecTBEHHOro fA3biKa (natural language processing, NLP): <gucumnnuna> Oucum-
NAvWHA, N3yYawLLas To, Kak CUCTeMbl BOCMPUHKMMALOT, 06pabaTteiBaloT M MHTePNPeTUPYIOT €CTeCTBEHHbIN A3bIK.

3.6.11 noHMmaHue ecTecTBeHHoOro fA3blka (natural language understanding, NLU, natural language
comprehension): M3ene4yeHne yHKUMOHAMNbHBEIM KOMMTOHEHTOM MHAOPMAaLUW M3 TEKCTa UK peyn, nepegaH-
HbIX €My Ha eCTeCTBEHHOM fI3blKe, M CO3[aHWe OMUCaHusa Kak 3Toro TeKCcTa MMM peyu, Tak WU Toro, YTO OHU
npencTaBnsioT.

[Cm. [3], nyHkm 2123786]

3.6.12 onTyeckoe pacnosHaBaHue cumBonoB (optical character recognition, OCR): lNMpeo6pasoea-
HWe n30bpaKeHnn MaLIMHOMKMCHOrO, Me4aTHOro MM PYKOMMCHOTO TEeKCTa B MallMHOYMTaeMbl TEKCT.

3.6.13 mopdconornyeckan pasmeTka (part-of-speech tagging): 3agavya NnpucBoeHUA CNoOBY KaTeropun
(Takoi, Hanpumep, Kak rmaros, CyLLecTBUTENbHOE, NpunaraTensHoe) Ha OCHOBE ero rpaMMaTMYeCKMX CBOWCTB.

3.6.14 nouck oTBeTa Ha Bonpoc (question answering): 3agaya onpegeneHusa Hambonee nogxoasLero
OTBETa Ha BOMPOC, 3afaHHbIi HA eCTECTBEHHOM Si3bIKe.

MpumeyaHue — Bonpoc moxeT npegnonarate kKak BeIGOp NpeanonaraeMoro 0TBeTa M3 CNUCKa, Tak U OTBET B
ceobofHoi chopme.

3.6.15 nzBne4yeHune B3amMmocBszein (relationship extraction, relation extraction): 3apgava BbiaBNEHUS
OTHOLUEHUI MeXY YNOMSHYTLIMW B TEKCTE CYLLHOCTAMM.

3.6.16 aHanu3 TOHaNbHOCTU; aHanu3 HaCTPOEHWI; aHann3 3MOLMOHaNbHOW OKPACKW; CEHTUMEHT-
aHanu3s (sentiment analysis): 3agadya BbIIBNEHUA M KaTeropyMsaLmMy ¢ NOMOLLbI BbIYUCIUTENbHbLIX METOL0B
MHEHWI, BblpaXKeHHbIX BO (DparMeHTe TeKcTa, peys unu naobpaxeHws, ¢ Uenbk onpeaeneHvus xapakrtepa
3MOUMI UMK OTHOLUIEHUS, HanpyuMmep B AnanasoHe OT NO3UTUBHOMO 40 HEraTUBHOrO.

MpumedyaHne — lNpumepamu TOHANMLHOCTWU (3MOLMOHANBLHOW OKPacKX) MOFYT CrYyXUTb ogobpeHue U Heodo-
GpeHue, NO3NTUBHOE W HeraTMBHOE OTHOLLEHWe, Cormacue W Hecornacue.

3.6.17 pacno3zHaBaHue pe4n (speech recognition, speech-to-text, STT): lNpeobpazoBaHue PyHKUUO-
HanbHbLIM KOMMNOHEHTOM PEYEBOr0 CMrHana B nNpeacTaBneHne COAepKaHus pedun.

[Cm. [3], nyrkm 2120735]

3.6.18 cuHTe3 peun (speech synthesis, text-to-speech, TTS): MeHepauns NCKYCCTBEHHOM peYu.

[Cm. [3], nyHKm 2120745]

3.7 TEPMHHI:I, OTHOCALWMECHA K KOMNbHOTEPHOMY 3peHUD

3.7.1 KOMNbLIOTEpPHOE 3peHue; MalWMHHoOe 3peHue (computer vision): CnocobHOCTE YHKLMOHAMNBHOTO
KOMMOHEHTa nony4yaTb, obpabaTbiBaTe U MHTEPNPETUPOBaTL AaHHbIe, NMpeAcTaBnawlLIne rpauyeckue 13o-
OpaykeHUss unn Buaeopsa.

MpumeyaHue — KomneloTepHoe 3peHMe BKNOYAET UCMNONb30BaHWE AaTYUKOB (CEHCOPOR) AN co3aaHus und-
poBoro obpasa BuayanbHoW cueHel. OHO MOXET BkMovaTb 06paboTky mM3obpaxeHui, Nony4YeHHbIX B AMana3oHax AnvH
BOIMH, HaX0OSALMXCA BHe QuanasoHa AfMH BOMH BUAMMOIO CBeTa, TakuX Kak n3obpaxeHus B MHApakpacHbIX Ny4yax.

3.7.2 pacno3HaBaHue nuy (face recognition): Npouecc aBToMaTu4eckoro pacno3HaBaHusi obpasos,
CpaBHMBaKLLMA M300paKeHWe peasibHOro NMua C COXpaHeHHbIMKM M30DpakeHUsIMKU, oTMeYas NMpy 3TOM CO-
BrnageHusi (eCNun OHW €CTb) 1 BblgaBas CBEAEHUA O MUYHOCTV MAEHTUMLMPYEMOTO NMLa.

[Cm. [23], nyHkm 3.1.12.09]

3.7.3 nsobpaxeHue; ob6pas (image): <uudpoBbie TexHoNnornn> Mpadun4ecknin KOHTEHT, NpeaHa3HaYeH-
HbIA ANA BU3yanbHOro NpeAcTaBNeHns.
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MpumevyaHne — [laHHOe MOHATWE OXBaTbiBAeT rpaduyeckue Matepuansl, 3aKogMpoBaHHble B N0OOM U3
3NeKTPOHHBIX hOpMaToB, BKMOYas (HO He OrpaHWYMBasCe UMW) pacTpoBble WM30BpaXeHWs, CocTosAWME M3 OTOENbHBLIX
nuKcenewn (Hanpumep, co3aaHHbLIe NporpaMmMamMu Ans pucoBaHwua unu chotorpadunyeckuMm CpeacTeamu), U M3obpaxeHus,
3aKoaupoBaHHbLIe B BUAe Habopa opmyn (Hanpumep, co3aHHble B popmaTte MaclTabupyeMon BEKTOPHOW rpachuku).

[Cm. [24], nyHKkm 3.2.1]
3.7.4 pacno3HaBaHWe o6pa3oB; pacno3HaBaHUe U3obpaxeHun (image recognition): Mpouecc knac-
cucpukau 0OBLEKTOR, TUNOBLIX 3NIEMEHTOR W/UMK WX KOHUIypaL Wi, NpeacTaBNeHHbIX Ha n3obpaxeHuu.

4 CokpalweHun

T — nHdopMaLMOHHbIE TEXHONMOMN;
O3CP — Opranuzauusa 3KOHOMUYECKOro coTpyaHuyecTsa u passutus (Organization for Economic Co-
operation and Development, OECD);
CPU — ueHTpanbHbI# Npoleccop (central processing unit);
CRISP-DM — mexoTpacneBow cTaH4apTHbIA NPOLIECC MHTENEKTyanbHOro aHanuaa gaHHblx (cross-industry
standard process for data mining);
DNN — rnyb6okasa HepoHHas ceTb (deep neural network);
DSP — uudpoBoi curHanbHel npoueccop (digital signal processor);
FPGA — nporpammupyemas norudeckas uHterpansHas cxema (field-programmable gate array);
GPU — rpadmyeckunin npoueccop (graphics processing unit);
NER — pacnosHaBaHWe UMEHOBaHHbIX CYLLHOCTEN;
NPU — HelpOHHbIA npoueccop, annapaTtHbIil YyCKOpUTenb AN HeMpOHHBIX ceTel (neural processing
unit);
POS — mopdonoruyeckuin (part of speech).

5 MNoHAaTKA MCKYCCTBEHHOIro MHTenneKkrta

5.1 O6wme nonoxeHun

MexaucuunnmHapHele uccneaoBaHua U NpoekTkl pa3paboTku cuctem VW HanpaBneHsl Ha cosfgaHue
KOMMBLKTEPHBIX CUCTEM, CMOCOBHLIX BLIMOMHATL 3a4a4M, KOTopble 00bIMHO TPebytoT MHTennekTa. MawwuHbl,
ucnoneayowme W, npegHasHadveHbl Ans BOCNPUSATUSI ONpeaeneHHblX cped W ANA BbINONHEHWs OeACTBUi,
HanpaBneHHbIX Ha JOCTUXEHUE NOCTABMNEHHbIX Lenen.

VcKyCCTBEHHbI MHTENMNEKT NCnonbayeT MeToAbl M3 MHOMMX obrnacTel 3HaHUiA, Takux Kak uHopMaTuka,
mMaTemaTtuka, punocodus, NMMHIBUCTUKA, IKOHOMMKA, NCUXOMOTUS U KOTHUTUBHbLIE HaYKW.

Mo cpaBHEHWO ¢ BONMBLUMHCTBOM TPAANLUMOHHLIX MH(DOPMALMOHHBLIX CUCTEM, HE UMEIOLLIMX UCKYCCTBEH-
HOrO MHTENNeKTa, CYLLEeCTBYET psid MHTepecHbIX 0coBeHHOCTEN, 0BLWKX ANs BCEX MNWM HEKOTOpLIX cnuctem VW:

a) MHTepakTMBHOCTb — BXOAHble AaHHble cuctemM WA reHepupyroTca gatynkamu (ceHcopamu) uimnm
NoCpPeacTBOM B3aWMOZAENCTBUA € NMIOABMM, 8 UX BbIXOAHbIE JaHHbIe MOTyT NPUBECTM K Nofaye ynpasnsoLwero
cUrHara Ha MCNofTHUTeNbHbLIe YCTPOMCTBA WUIK K Bblgadve OTBETOB NKOAAM MM MawuHam. [MpuMepom MoxeT
CNy*WTb pacrnosHaBaHue ofbekTa B peaynsTaTte npegctasneHns cucteme MW ero naobpaxeHus.

b) KoHTekcTyanbHOCTb — HekoTopble cucTeMbl M MoryT Mcnonb3aoBaTk HECKOMbKO MCTOYHMKOB WMH-
hopMaLuu, BKINOYAA UCTOYHWMKW KaK CTPYKTYPUPOBAHHOM, Tak U HECTPYKTYPUPOBaHHOW LndpoBoi uHbopma-
LWK, a TalkoKe JaHHbIe, NonydYaemble OT 4aTYUKOEB.

c) Hagsop co cTopoHsl Yenoeeka — cuctemMbl VA MoryT dyHKLUMOHUPOBATE MpWU PA3NUYHON CTEMEHU
4YenoBe4YecKoro Haa3opa 1 KOHTpOns, 3aBucsLei oT obrnacTi npuMeHeHus. NpuMepoM MOryT CNyKUTb caMo-
yrnpasnsieMble aBTOMOBUMIW C pasHbIMK YPOBHAMMW aBTOMaTM3aLmm.

d) AganTvBHOCTL — HeKkoTopble cucTembl MW npoekTupytoTcs Takmm obpasom, 4Tobbl UCMONbL30BaTh
nocTynawLlne B pexumMe pearnsHoro BpeMeHu AvHaMudeckue AaHHble v nepeobydatbes, MOgUMULMPYa Ha
OCHOBE HOBbIX JaHHbIX CBOM cnocob paboTbl.

5.2 OT cunbHoro u cnaboro WCKYCCTBEHHOIo MHTenneKra K yHmBepcanbHoOMy
U Y3KOHanpaBrneHHOMY

B cBeoe BpeMA BO3MOXHOCTb CO34aHUA MallWnH, obnagarowmx MHTENNeKTOM, akTUBHO chym,qanaCb c
PUNOCOPCKON TOYKU 3PEHNA. oTn ONCKYCCUU NPpUMBESTA K BblAENEeHWIO OBYX Pa3HbIX BUOOB MW: Tak HasbiBae-
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Mbix «cnaboro» u «cunbHoro» M. B cnyyae cnaboro MW cuctema M moxeT nuwb obpabaTtbiBaTe CUMBOMBI
(BykBbI, UMdPpbI U T. 4.), OaXe HE NOHMMAsdA, YTO UMEHHO oHa aenaert. B cnydae «cunbHoro» MW cuctema MM
TOXe 06pabaTbiBAaEeT CMMBOILI, HO MPW 3TOM OHa MO-HACTOALWEMY «MOHUMAaeT», YTo AenaeT. Kateropuum «cna-
obil M» n «cunbHbin MW» B OCHOBHOM BaxHbl Ans (pMNocodOoB, HO He akTyanbHbl ANd UccnefoBaTenei 1
NpaKkTUKoB B chepe MCKYCCTBEHHOIO UHTEMNMNeKTa.

[MozgHee noABMNUCH NPOTUBOMNOCTaBMAsAEMble APYr APYry KaTeropuun «yskoHanpasneHHbln MA» n «yHu-
BepcanbHblil MW», koTopble 6onblue nogxoaaT Ana cepbl UCKYCCTBEHHOMO MHTennekta. Cuctema «yskoHa-
npaeneHHoro MW» cnocobHa BbINOMHATEL ONpeaeneHHble 3a4adYu Ans peLleHns KOHKPETHOW npobnemsl (Bo3-
MOKHO, HAMHOTO My4lle, YeM 3TO caenanu obl nogun). Cuctema «yHueepcansHoro W» cnocobHa BbIMOMHATL
LWMPOKUIA CNEeKTp 3adad Cc npuemnembiM ypoBHeM 3chdeKTUBHOCTKU W NpoudBoauTensHocTu. CoBpeMeHHble
cuctemsl M cuuTalotcsa cuctemamm «yakoHanpaeneHHoro M ». Moka ele HeAcHo, ByoyT NM cUCTEMBI KYHU-
BepcanbHoro M» TexHn4eckn ocyllectsMmMbiMm B ByayLiem.

5.3 Cuctema MW kak areHT

HOCKDﬂbe HEKOTOpPbLIE MNMPUIOXEHWA M HaueneHbl Ha MogennpoBaHue 4YernoBe4vyeCKoro MHTennekTa n
yenoBe4vyeckoro noeefeHus, Ha cuctemel N4 moxHo CMOTPETE C TOYKM 3peHUuda napagnrmbl ,EI,EFICTBy]-OI.IJ,EFO
nnua — areHTa. (63 MH)KEHEDHOﬂ TOYKU 3peHUA MCKyCCTBEHHbII;'I MHTENNEeKT MOXHO pacCcMaTpuBaTb Kak rnpu-
KnagHyr obnacTb, CTpEMALLYIOCH cOo34aTb MCKYCCTBEHHbIX areHToB, JEMOHCTPUPYKOLWUX palnoHarnbHOE no-
BegeHue. B napagurMe areHta npoBoguTCA YEeTKOe pasrpaHnydeHre MeXxXy areHToM u TeéM OKPpYXEeHWEM, B
YCNoOBUAX KOTOPOTro OH 3BOJTOUMOHUPYET. ﬂaHHaH napagurma npounnicTpnpoBaHa Ha PUCYHKe 1.

HevcTBne

OxpyweHue

Bocnpuatne

PucyHok 1 — lMNapagwurma areHTa

AreHT VIM B3anmogencTByeT CO CBOUM OKpYXXEHMEeM NOoCpeacTBOM [aTYMKOB (CEHCOPORBR) M WCMOMHU-
TEMbHbLIX YCTPOUCTB (MPMBOZORB), NpegnpuHuMasl 4eNCTBUA, KOTOPble MakCUMU3UPYHOT €ro LaHChl Ha ycnelw-
HOe JOCTUXEHWEe CBOUX Lenen.

B 3aBMCUMOCTM OT BbINOMHAEMOW 3a0a4u OKPYXEHUS MOTYT UMETb pasfnu4uHblie XapakTepUCTUKK, KOTO-
pble BAWSIOT Ha YPOBEHb CNOXHOCTY pelleHns npobnemsi.

B pamkax gaHHOW napaaurMbl MOXHO BbIOEMNUTb HECKOIbLKO TUMOB areHToB M B 3aBMCMMOCTM OT mx
apxuTekTypsbl [25]:

- pednekTopHO AeACTBYHLLIME areHThbl, KOTopble Npu BbIbOpe AENCTBMA MonaratTcs TOMbKO Ha TEKy-
LYK cUTYauuio;

- areHTbl, 4EWCTBYIOWME HA OCHOBE MoAernen, KOTopble rnonaratnTcs Ha MOAENb CBOEr0 OKPYXEHWS, YTO
NO3BONSET UM YUYUTbIBATbL O3KMOAAeMble pesyrnbTaThl AOCTYMHbIX AN HUX eNCTBUNR;

- LeneopueHTUpOBaHHbIe (OPUEHTUPOBAHHLIE HA MOMNE3HOCTb) areHTbl, KOTOPble NMonaraktTCcsa Ha BHY-
TPEHHIOK (PYHKUMIO NONE3HOCTKW, NO3BONAKLLYI0 UM BbibUpaTe AeNCTBUA, BeayLlne K JOCTMKEHWIO Lenen, a
cpeawv uenen BoibupaTte Hanbonee NpUMBNeKaTenbHbIE;
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= 06yqa+ou.l,wecs=| dareHThbl, cnocobHbie COGMpaTb MH(bOpMaLI,VIIO O CBOEM OKPYXEeHNU Kn O6y‘-IEinCF| C ue-
JIbKO yny4weHnA nokasarenen CBoen SeATelIbHOCTH.

5.4 3HaHuA

Cneunduyeckan ans cdepbl UCKYCCTBEHHOMO WHTENNEKTa UHTePNpeTauust NoHATUS «3HaHWA» 3acny-
*uBaet 6onee nogpobHoro obcyxaeHnss BBUAY 4acToro ynotpebneHus aToro NoHATUA Kak B HACTOSALLEM CTaH-
Japrte, Tak U B npegMeTHoin obnacTu.

Ecnu B gpyrnx o6nacTsax 3HaHWin aHHbIA TEPMUH MOXET acCoLUMPOBaTLCS C KOTHUTUBHLIMIK CNOCOGHO-
CTAMM, TO B KOHTEKCTE MIA 3TO YMCTO TEXHMUECKWUIA TEPMUH, KOTOPbIM OTHOCUTCS K COAEPXaHWI, a He K cnocob-
HOCTSIM U BO3MOXHOCTAM. MMOHATUE «3HAHUA» ABNSAETCH YacThbio MepapXun «AaHHble — MH(OpPMaLMa — 3Ha-
HWUSI», COrMAacHO KOTOPOM JaHHble MOTYT UCMONb30BaTLCA ANS NPOW3BOACTEBA MHopMaUWK, a MHopMaLuns
MOXEeT UCMOoNb30BaThCA A5 NPOM3BOACTBAa 3HaHUi. B koHTekcTe M 3TO YMCTO TEXHUYECKMe, HEKOTHUTUBHbIE
npoLeccsl.

3HaHuAa oTnu4YalnTcs oT nHdopmaumMmM TeM, 4YTo nHdopMauns HabnogaeTca CMCTeMon, a 3HaHUA — 3To
TO, YTO CUCTEMA COXPAHSAET MO UTOraM TakuxX HaABMOOEHUH. 3HaHUS CTPYKTYPUPOBaHHbLI U OPraHM30BaHHbI;
OHW abcTparupyoTcsl OT 0COBEHHOCTEN OTAENbHbLIX HAbMOAEHWA. B 3aBUCMMOCTM OT LEeNu odHa 1 Ta Ke WH-
chopMaLns MOXET NPUBECTU K PA3HLIM 3HAHUSIM.

3HaHMA OTNMYaKTCA OT MX MPEeACTaBMNeHUst B TOM, YTO OAHWU U Te XKe 3HAHWA MOTYT MMeTb pasnuyHblie
npeacTaBneHns: OHN MOTYT MPUHKUMAaTL pasHble KOHKPEeTHbIe (POPMbI, MPUrodHbIE AN nepefaydn Uim xpaHe-
HWA, Kaxdas M3 KOTOPLIX MMeeT CBOM JOCTOMHCTBA M HEJOCTaTKWU, HO MPW 9TOM CMLICIT Y BCEX Y HWUX OOWH U
TOT Xe.

3TU pasnuuust UMeT TEXHUYECKOE 3HauYeHUe, MOCKOMbKY HEKOTOPLIE MNOAX0AbI, METOALI U Apyrve acnek-
Thbl U3ydeHus VA NonHOCTLIO0 oNMpakTca Ha CNocoBHOCTL Co3aaBaTh pa3Hbie 3HAHUS! Ha OCHOBE OJHOW U TOW
e MHopMaunK UMK pasHble NpeacTaBneHua OOHUX U TeX XKe 3HaHWNA.

5.5 Hpouecc NMO3HaAHUA U KOTHUTUBHbLIE BbIYMUCINTIEHUA

Mo3HaHWe BkNK4YaeT B ceba npuobpeteHne n 06paboTKy 3HAHUI NOCPEACTBOM PaCCYKAEHWA, UHOAUBU-
OyarnbHOro UMK KOMNIMEKTUBHOTO onbiTa, 0bydyeHns u socnpuatua. OHO OXBaThLIBAET Takue NOHATUSA, KaKk BHUMAa-
Hue, hopMUpPOBaHWE 3HAHUIA, NAMATb, CYXOEHWE W OLIEHKA, PACcCy>XAEeHWE U BLIYUCNEHWS, peLleHne 3a0a4d U
MPUHATME PELUEHUIA, MOHUMaHME U NOPOXKAEHNE PEeYM.

KOrHWTMBHbIE BbIYMCIEHNS ABMASATCHA OOHOW W3 AucuMnnuH, coctasnsawwmnx MW [26]. OHn HanpaBneHbl
Ha peanuaaunio npouecca No3HaHWA C UCNOMb30BAHWEM TaKUX BO3MOXHOCTEN, KaK BbIABNEHUE 3aKOHOMEp-
HocTel npu obpaboTke OrpoOMHLIX 0ObEeMOB AaHHbIX. KOrHUTMBHLIE BLIMMCNEHWS MO3BOMAT nwasMm bonee
€CTeCTBEHHO B3aMMOOENCTBOBATbL C MallnMHaMK. 3anadvu KOTHUTUBHbLIX BbIYWMCIEHWIA CBA3aHbl C MaLLUUHHBLIM
06y4yeHuem, 06paboTkoi peun, obpaboTKoN eCcTeCTBEHHOTO SI3blKa, KOMMLKTEPHLIM 3peHUEM U YENOBEKO-Ma-
LLMHHBIMW UHTEpPdENcamMm.

5.6 CemaHTU4YeCcKne BbIMUCNEHUA

CeMaHTMYeckue BblYMCMEeHWs HanpaBneHbl Ha COMNOCTaBNeHne ceMaHTUKKY 06pabaTLiBaeMoro KOHTeH-
Ta C YernoBeYecKMMM HamepeHusamMU. B xoge ceMaHTUYeCKUX BbIYMCINEHWIA CO30aKTCa NpeacTaBneHus Ons
onucaHus MHopmaumu (o TekcTe, BU4eO, ayamo, npouecce, yHKUMKN, YCTPOWNCTBE, U CETU), KOTOPLIE 3aTeM
MCMNONbL3YHTCS ANS M3BNEYeHUsa M CO3aHNA KOHTEHTa a Takke ynpaBneHus v MaHunynupoBaHust um. CemaH-
TUYECKOe OMK1CaHMe KOHTEeHTAa NOo3BONSeT YMEHbWNUTL HeonpedeneHHOCTb B KOTHUTUBHbLIX MpoLeccax 1 B No-
TMYECKMX paccy>aeHusax Ha OCHOBe MHGopMaL . JTo, B CBOK ovepefb, noMoraeT obecneynTs oboraleHue
UHDOPMAaLWK, YCTpaHeHe KOHNWKTOR, ped)epupoBaHie U cpaBHeHue. Takum 06pasom, cemaHTUYeckne Bbl-
YyuUCNeHUsi — 3TO NoAXoA, KOTOPLIA coveTaeT B cebe MCnonb3oBaHue anpuopHor MHopMauun U oBydeHus.

5.7 Markne BblYncneHnna

Msirkme BblMMCNEHUA — 3TO METOL0M0IMA, KOTOpad co4yeTaeT B cebe pa3nnyHble MeTOObl, TONEPaHTHbIe
K HETOYHOCTAM, HeonpeaeneHHoCTn 1 YaCTUYHON MCTUHHOCTH Npwv pelweHn CNOXHbIX 3aaau. TpaﬂMLI,MOHHbIE.‘
BbIYUCINUTENBHbIE METObI 0bbIYHO NMPUMEHAKTCA ONA NONCKa TOYHbLIX M CTPOTKUX DELUE.‘HMI?I 3afad. Takue pe-
LeHWA, OOHaKo, MOryT OKa3aTbCA HENOAXOOALMMK UINTN, KaK anbTepPHAaTUBA, ‘-IDEIBBbI‘-IaﬁHO CNoOXHBIMU. Markue
BblYMUCINEHNA ONUPaKTCA Ha NOHUMaHKWe TOro, YTo peaanblﬁ MWpP 4acCTo HEeTOYeH U HeonpeereHeH, BBLUOY
Hero nomnbITKKM OTbICKAaTb TOYHbIE peLlleHUA peanbHbIX I'IpOGJ'IE'M 4acTO MOTyT ObITb COonpsAXeHbl C 3aTpartamMn 1
CIMOXHOCTbIO. Takum 06pa30M, MATKMe BblYMCINEeHWA CBA3aHbl C TONMEPaHTHbIM OTHOLUEHWEeM K HETOYHOCTAM,
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HEONPEeaEeneHHOCT N YaCcTUHHOW UCTUHHOCTM AN AOCTUXKEeHUSA rmbkux, pobacTHbIX (YCTOMYMBBLIX) M HEOQOPO-
rmx pewenun [27]. NpumepaMmyu MEeTOA0B MSATKMX BbIYMCIIEHWA ABNSKTCA HEYETKNE CUCTEMbI, 3BONMOUNOHHBIE
anropuTMel, POEBOR UHTENNEKT U CUCTEMbI HA OCHOBE HEMPOHHLIX CETEN.

5.8 leHeTU4YeCKUE anNTOPUTMbI

leHeTMYeckne anropuTMbl UMUTUPYIOT NpOLIECC ecTecTBeHHOro otbopa, co3gasasi M OCYLLEeCTBNAA 3BO-
noumnio nonynauum ocoben (peweHnin) B 3agadax ontuMusauun. Metoq co3gaHna HOBbIX pelleHMiA Ha OCHO-
BE MCXOL4HOW NMONynaunn MMUTUPYET reHeTu4Yeckne Mytauyuu. Xpomocoma (Habop «reHoB») nNpeacTaBrneHa B
BUAE LEnoYkn Hyrer u eanHul. MNMocne co3gaHns MCXOQHOW NONynsaumMM XpOMOCOM NEPBLIM LLAroM SIBMAETCs
BblYMCTIEHME MPUCMOCOBNEHHOCTU (MPUrOOHOCTU) KaXKOOW XPOMOCOMLI. 3HauyeHue (OYHKUUKM npucnocobnex-
HOCTU ABMSIETCA KOMUYECTBEHHOW OLEHKOW OMTUMAaNbHOCTU PELLUEHUS, PAHXUPYS ero no CpaBHEHUKD ¢ Opy-
rmMu peweHusimn. Ecnmn cosgaHHoe pelleHne He sABnsieTcs onTuMarnbHbIM, TO BbiGMpaeTcs napa XxpoMocoM,
KOTOpble 0OMeHMBAKOTCA CBOMMMW YacTAMM (KPOCCOBEP), cO34aBas ABYX XpPOMOCOM-NOTOMKOB. Ha cnenytowiem
lware BbIMOMHAETCA MyTaUWsi: cny4ariHbiM 06pa3som M3MeHAETCA Kak MUHUMYM OJWMH reH B Xpomocomax. Mc-
XO[Hasi NoNynAuusa 3aMeHsAeTCAa HOBOW Nonynsaumnen, M HaYMHAEeTCa HOBas UTepauus. MiTepaunm reHeTU4ecko-
ro anropMTMa 3aKaH4YMBAKTCS, KOT4a BLINMONHAETCS OAWMH M3 KpUTEpPUEB 3aBeplueHusa (0ObIMHO OOCTUXKEHME
npenonpefeneHHoro Ynucna utepaunin). B koHeuHoM cuyeTe coxpaHsiTcs Haunbonee npucnocobneHHble Xpo-
MocOMbI [28].

5.9 CumBOnNbHbIA U cyb6cuMBONBLHBIM noagxoabl k UA

B oucumnnunHe WCKYCCTBEHHOTO MHTEMNMeKTa CyLecTByeT MHOMO pasHbiX TOYEK 3PEHUSA C pPasfvyHbIMU
napagurmamu. He cyliecTByeT eQUMHCTBEHHOW knaccudukauunum, KoTopas bbl ycTaHOBUMNA YeTKoe pasnuuue
Mexay pazHeiMu Tunamu M. Tem He MeHee, MOXHO yKa3aTh psifi HanpaBneHWin, Mo KOTOPbIM MOXHO NO3ULK-
oHupoBaTtbk MN-cuctemsbl.

C MOMeHTa OCHOBaHWA MCKYCCTBEHHOIO WMHTENNEKTa Kak AVCLMMMAKWHLI B KOHKYPEHLMW OPYr C OpYroM
pasBMBanuch ABe napagurMbl: CUMBOMbHbIA I 1 cybcmumBonbHbin VA,

CumeonbHeIl MW npegnonaraeT kogupoBaHWE 3HAHWWA C MOMOLLbLI0 CMMBOIOB U CTPYKTYp, KOrga ans
MOOENUPOBAaHUS MPOLIECCOB PACCY>KAEHWUIA B OCHOBHOM MCMOMNb3yeTca Nnorvka. B pamkax gaHHoW napagurmbl
MHOpMaLKMsa SBHO KOOWPYETCH C UCNONb30oBaHWeM hOpPMarbHOro NpeacTaBneHusl, CUHTaKCUC KOTOPOro Mo-
»eT obpabaTblBaTbCsl KOMMbIOTEPOM, 8 CEMaHTUKa UMEET CMbICH ANs YenoBeka.

Btopoi nogxon — ato cybecumBonbHbIA MW, ncnonk3yow Ml KOHHEKLUMOHWUCTCKY0 napagurmy. [JaHHas
napagurma onupaeTcsa Ha HesIBHOE KOOQWMPOBaHWE 3HaHWW, a He Ha PacCyXAeHWs, OCYLLeCTBNAeMble Nocpes-
CTBOM MaHWMNyINUMpOBaHWUS CMMBOMaMW. 3TO HEFIBHOE MpeaCcTaBleHWe 3HAHWIA NPEUMYLLECTBEHHO OCHOBAHO
Ha cTaTUCTUYECKUX Noaxodax K obpaboTke onbiTa u/unu HeobpaboTaHHbIX (MepBOHAYanNbHbLIX) AaHHbLIX. [py-
mepamu MIA-cuctem aToro Tuna aBNAKTCA paznuyHble CUCTEMbI MALLMHHOFO ODYYeHUs, BKNOYas pasnuyHble
BUAb! rMyBOKNMX HEMPOHHbBIX CETEN.

CoBpemMeHHble M-cucTembl 0BbIMHO copoepaT 3nMeMeHThl Kak CUMMBOMNbHOMO, Tak M CyBCMMBOMbHOMO
NW. Takne cuctemMbl HasbiBawTCs rmbpuaHsim WA,

5.10 JaHHbIe

[aHHble urpatoT LeHTpanbHy ponbk BO MHOTUX cucTeMax MW, MHorne n3 aTux cucTem CrnpoeKkTUpoBaHbI
Onsi onepupoBaHnua AaHHbIMK, U YacTo BbiBaeT HeobXxoaAMMO MCNONb30BaTh AaHHbIE ANA Lenel TeCTUPOoBaHuUS.
B cny4ae cuctem malluMHHOrO 0By4eHUs BECb UX XKM3HEHHBIA LMK 3aBUCUT OT HaNW4YMsa U JOCTYMHOCTW OAaHHbIX.

[aHHble MOryT nocTynaTtbh Kak B CTPYKTypupoBaHHOW chopMme (HanprMep, B BUAE pensuuoHHbIX 6a3 gaH-
HbIX), TAK U1 B HECTPYKTYpUpoBaHHOW dopMe (Hanpumep, coobLLEeHUs 3NeKTPOHHOW MOoYThl, TEKCTOBRLIE O0-
KYMEHThI, 300paxeHus, ayano- 1 sugeodaiinel). [laHHble SBNAKTCA KNHOYeBLIM acnektom cuctem U, OHn
NpoOXoasT Yepes pasnuyHbie Npouecchl, BKoYatwLwme, B TOM Y1cne, cnegyolue:

- KOMMNEeKTOBaHWe AaHHbIX, MPU KOTOPOM AaHHble MOMy4arT U3 OQHOTO UMM HEeCKOMNbKUX UCTOYHMKOB.
[aHHble MoryT BbiTb cobpaHbl M3 BHYTPEHHMUX UCTOYHWUKOB 4115 ONEPUPOBAHUA AaHHbIMW OpraHu3aLlnmn unu xe
MOryT MOCTYNUTb M3BHE. Heobxooumo OUEeHUTL NPUrogHOCTb AaHHbIX, HANPUMep, ONPeaenvTb, He ABNAKTCS
N OHW B TOW UIMM MHOWM CTENEHU NPEeAB3ATbIMU NN HEODBEKTUBHBIMUK W ABMSAOTCA N OHW 4OCTATOYHO obLWKMp-
HbIMK, YTOObLI afleKBATHO NPEeACTaBNATL OXMOAEMbIE 3KCNITyaTalMOHHbIE BXOAHbIE AaHHLIE;

- pa3BefouYHbIV (MEPBUYHBIN) aHanu3 AaHHbIX, MPU KOTOPOM AaHHbIE U3y4aloTcsa Ha NpeaMeT Hanu4yusa B
HWX 3aKOHOMEPHOCTEN, B3aMMOCBA3e, TEHAEHLWMIA 1 BbIDPOCOB; pe3ynbTaThl TAKOro aHanuaa MoryT Hanpae-
NATb ganbHenlne Wwaru, Takue kak obyyeHne n Bepuurkaums;
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- aHHOTMPOBAHWE [aHHbIX, B XO[€ KOTOPOro CYLLEeCTBEHHbIE 3MIEMEHTbl AaHHbIX 400aBnATCA B Kaye-
CTBe MeTafaHHbIX (Hanpumep, MHOPMaLMs O NPOUCXOXKOEHUA OaHHBIX UMK Xe METKW, KOTOpble MoMorawT
obyyaTb MoZenk);

- MOATOTOBKA OAHHbLIX, B X04€e KOTOPOW OaHHble NpeobpasyoTcs B hopMy, KOTOPYH MOXKET UCMOMb30-
BaTb cuctema IA:;

- chuneTpayus, npeacTaensawowan coboi yganeHne HexxenaTternbHbIX AaHHbIX. 3ddekTsl 0T hunsTpa-
U1K HeoBXxoaMMO TILATENBHO U3YYNUTh, YTOObI N3bexaTh BHECEHWUS HEXenaTenbHON CUCTEMaTUYeCKoN oLWnBKN
(NpenB3ATOCTM) U BO3HWKHOBEHWUS MHbIX Npobrem;

- HOpManuaauus, npeacTaensoLlas coboi NpuBefeHue 3HaYeHUIA aHHbIX K eJMHOMY MacluTaby ¢ Tem,
yTobbI OHM BLINWM MaTeEMaTUYECKN CONOCTAaBMUMbI;

- obesnuuuBaHWe UMW MHbIE MPOLIECCHl, MPOBEAEHWEe KOTOPLIX MOXeT noTpeboBaTbca B TOM chnydae,
ecnv Habop JaHHbIX BKMIOYAET NMepcoHanbHble JaHHbIe WITU Ke acCoLMWPOBaH C OTAENbHbIMU NULAMKA UMK
opraHu3auusMm, — Npexge YemM 3TW AaHHble MoryT BblTb cnonb3oBaHbl cuctemoin MW (cm., Hanpumep, [29]);

- MpOBEpKa Ka4yecTBa AaHHbIX, B pamMKax KOTOPOW codepXaHue AaHHbIX M3y4aeTcs Ha npegMeT MorHo-
Tbl, NPEOB3ATOCTU M WHbIX (PAKTOPOB, BNMAKLWMX HA NONe3HOCTh AaHHbix ansg cuctembl M. Mpoeepka Ha
oTpaBneHue (Nopuy) AaHHbLIX UTPAET KIMHYEBYO ponb And obecneyeHusa Toro, YTobbl obyyaloLline OaHHbIE He
BbInK 3arpA3HeHsbl 4aHHbIMW, CNOCOBHBIMM NPUBECTKU K BpeOHbLIM UMW HEXenaTenbHbIM pesynsraTam;

- chopmMMpoBaHue BbIDOPKN OaHHbIX, KOrAa U3BMNeKaeTca penpes3eHTaTUBHOE NMOAMHOXEeCTBO JaHHbIX;

- ayrMmeHTauus JaHHbIX, MPW KOTOPOW Te aHHbIe, YTO MMEHTCS B CIULLIKOM ManbIX KONM4ecTBax, nog-
BeprarTcs HeCKONbKUM BUAaM nNpeobpasoBaHunii ¢ Lenbio paclunpeHna Habopa gaHHbIX;

- pasmeTKa gaHHbIX, NpW KOTopow Habopbl OaHHbLIX CHAbXaTCa MeTKaMK, YTO 03HA4YaeT, YTo Hegenu-
Mbl€ 3NeMEHThI AaHHbIX CBA3LIBAKOTCA CO 3HAYEeHUAMHW LieneBbix nepemMeHHbIX. MeTki yacTto HeobxoguMel Ans
TECTOBLIX M BaNUAALMOHHBLIX AaHHbIX. HekoTopkle Nogxoabl MallMHHOIO 0by4YeHWs TakKe OCHOBLIBAKOTCA Ha
Hanu4um meTok npu obyvyeHun mogenm (cm. 5.11.1 n 5.11.3).

B 3aBMCKMMOCTM OT BapMaHTa MCMNOoMNb30BaHWUA U NPUMEHAEMOro noaxoaa, AaHHble B cucteme MK moryT
BblTb 3a€NCTBOBAHbI HECKOMNBKUMIK cnocobamu:

- 3KcnnyaTauunoHHble (MPOM3BOACTBEHHLIE) AaHHble — 3TO JaHHble, NonyyYaemele U obpabaTeiBaemble
cuctemon MM Ha ctagum akcnnyataumn. B 3aBUCMMOCTM OT BapuaHTa UCNoNb30BaHUsA, He Bce cuctemsl A
WCMOMb3YHT 3KCAMNyaTauMoHHble aHHble, OOHAKO 3TO HE 3aBUCUT OT TEXHUYECKOro NPOEKTHOro peLUeHUst cu-
cteMbl MW 1 npuMeHsemMoro noaxona;

- TeCTOBble AaHHble — 3TO AaHHble, UCMONb3yeMble A OLEeHKN nokasaTtenein pabotel cuctemsl MA oo
ee pasgepTbiBaHMsA. OxugaeTcs, YTO TECTOBLIE AaHHbIe BYAYT CX0XM € SKCNNyaTauWOHHBIMW OaHHBIMUW, U ANS
KOpPpPEeKTHOW oueHkn cuctembl M Heobxogumo, 4yTobbl TECTOBLIE AaHHbBIE HE Nepecekanucb ¢ Kakmmu-nnbo
WHBIMW OaHHBIMW, CMONb3yeMbiMU B NpoLiecce paspabotku. [NpoBegeHve oueHkM TpebyeTcs npu MCnons3o-
BaHun noboro 3 metToaos K noaxonos M, ogHako B 3aBMCMMOCTUM OT 334341 UCMNOMNbL30BaTh OANS 3TOW LUenn
TECTOBble JaHHble He Bcerga YMecTHO;

- BanWZaUWOHHbIE AaHHble — 3TO AaHHble, UCchnonb3yeMele pa3paboT4MKoM ANs NPUHATUS MAW Npo-
BEPKM HEKOTOPbIX anrOpUTMUYeCKUX peLueHuid (Takux Kak nogbop runepnapameTpoB, paspaboTKy npasun
W T. O.). 3TV JaHHbIe HOCAT pasHble HAa3BaHUA B 3aBUCMMOCTU OT npegMeTHon obnactu MW — Hanpumep, npu
06paboTke ecTECTBEHHOIO A3blKa UX 0BbLIYHO HA3bIBAKT «4aHHbIMK pa3paboTku» (development data). briea-
HOT CMTYyaLWK, B KOTOPbIX BaNUOALUOHHbIE AAHHbLIE HE HYXHBbI;

- obydarlwmne gaHHbIe MCMoNb3YTCA B cneunduieckoM KOHTEKCTe MaLllMHHOMO OBYYeHUs: OHW cnyxaT
TeM UCXOOHbLIM MaTepuarnoM, U3 KOTOPOro anropMTM MalUMHHOTO 0Dy4eHWs «M3BfeKaeT» CBOK Mogenb 44
peLleHns NocTaBneHHon 3agadun.

MpumeyvyaHus

1 B koHuenTyanbHbIX CTPYKTYpax OLeHKU nporpamMmMHoro obecrneveHns sanvgauma — 370 NpoLecc NpoBepKu Bbl-
nonHeHwWs onpeneneHHbix TpeboaHnii. OH ABNSETCA YacTblo Npouecca oueHkn. B koHTekcTe MW TepmuH «Banugaums»
ucrone3yetca Ana obo3Ha4eHWa mpouecca MCMonb3oBaHua AaHHbIX AnA Bblbopa onpefeneHHbIX 3Ha4eHnin U CBOWCTB,
OTHOGALLMXCA K MPOEKTHOMY peLleHunto cuctemsl M. 3aeck pedb He naet 06 ougHKe CUCTEMbI C TOYKK 3peHns npedbas-
nfAeMbIX K Hen TpeboBaHWii, M BCE NPOMCXOANUT A0 CTaavMM OLIEHKK.

2 B KoHUENTYyanbHbIX CTPYKTYpaXx OLEHKU NporpaMMHOro obecneyeHns nog TECTUPOBaHWEM MOTYT NOHUMAaTLECA pas-
NYHBIE NPOLIECCHI, TAKUE KaK NMOWUCK OLIWGOK, BLIMONMHEHWE TECTOB (hyHKUMOHAMBHBLIX MOAYNek N naMmepeHUe BpeMeHU Bbl-
yucneHun. B obnactn MW gaHHbIA TEPMUH OTHOCUTCSA KOHKPETHO K CTaTUCTUYECKOM OLeHKe napamMeTpoB paboTel CUCTEMBI
C UCMONb30BaHUEM cnelmansHoro Habopa AaHHbIX.
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5.11 MNoHATUA MawKWHHOro oGy4yeHunA

5.11.1 MawwuHHoe obBy4yeHHe Cc yumuTenem

MawwvHHoe oby4eHue ¢ yuuTenem (KOHTponupyemoe obydyeHne) onpegenaeTcs kak «MallnHHoe oby4ye-
HWe, NPy KOTOPOM B NpoLecce 00y4eHns UCNonb3yTcs TONbKO pasMeveHHble gaHHble» (3.3.12). B atom cny-
Yae mModenv MawunHHOro obyveHnsa oby4yalTcs ¢ MOMOLWb0 0ByYalLWmMX JaHHbIX, KOTOpbIE BKITHOYAT B cebs
M3BECTHOE MMM oONpedeneHHoe 3Ha4YeHne pesynsTata UM LeneBoi nepeMeHHon (MeTky). 3HadeHne LeneBoin
nepeMeHHoW Ansa AaHHOro HeAEeNMMOoro 3feMeHTa AaHHbIX Takke M3BeCTHO KakK «3TanoHHoe 3HaveHue». MeT-
K1 moryT 6bITk Moboro TMna, BKM4Yasa B 3aBUCUMOCTHK OT 3a4a4M KaTeropMankeHbie, [BOUYHbLIE UMW YMCTOBbIE
3HaYeHWs, UMK Xe CTPYKTYpPUpOBaHHble 06beKThl (Hanpumep, NocnefoBaTenbHOCTH, N30bpaXeHns, nepeBbs
nnu rpadpet). MeTkn MoryT ObITe YacTbio MCXOQHOTO Habopa AaHHbIX, O4HAK0 BO MHOTWX CIy4asix OHW onpegde-
NAKTCA BPY4YHYIO UKW C MOMOLLbLIO APYTUX MPoLeccos.

OByyeHve c yyaTenem MOXHO MCNoNb30BaThk ANS 3afad KnaccuduKkauum 1 perpeccun, a Takke Ans
fonee cnoxHbIX 3a0a4, CBA3@HHbLIX CO CTPYKTYPUPOBAHHbLIM MPOrHO3MPOBaHUEM.

[ononHutenbHy NHOOPMAaLKK O MalMHHOM 0bydYeHun ¢ yuuTtenem cum. B [30].

5.11.2 MawwuHHoe obGy4yeHune B6e3 yuutensa

MawuHHoe obyyeHve Be3 yduTensa (HekoHTponupyemoe oby4veHne) onpedensieTcsl Kak «MalMHHOoe
o0y4eHne, Npy KOTOPOM B npoLecce 0by4yeHust MCMONb3YTCA TOMbKO HEPa3MeYeHHbIe gaHHbie» (3.3.17).

MawuHHoe obyveHune Be3 yuuTens MoXKeT DbITb MONE3HO B TaKWX CNy4YasXx, Kak NpoBedeHue KnacTepHo-
ro aHanuaa (knacrtepusauuu), Korga nocTasrneHa 3agada BbissBMeHus obLmx YyepT y HegenMMbix 3aNemMeHToB
OaHHbIX B COCTaBe BXOAHbLIX AaHHbIX. Ellle o4HUM NpUMEHEHWEM MaLUMHHOTO 0ByyeHunsa 6e3 yuutensa aBnsaeTcs
yMeHbLUeHNEe pa3mMepHocTy obyvarlwero Habopa OaHHbIX, kKorga Hanbonee cTaTUCTUYECKW 3HAYMMble Mpu-
3HaKW ONpefensoTcs BHE 3aBUCUMOCTM OT HANMYNSA Kakux-nubo MeTok.

JononHutensHylo nHopMaLulo 0 MawmnHHOM obyveHnn 6es yuuTens cm. B [30].

5.11.3 MawunHHoe obyyeHne ¢ HacTUYHBLIM NMPUBNEYEHUEM YUMTENSA

MawwnHHOe 0By4YeHMe C YaCTMYHbIM MPUBIMEYEHMEM YYUTEns (YacTUYHO KOHTponupyemoe obydeHwue)
onpefensaeTcs Kak «MalluHHOe oby4eHMe, MpY KOTOPOM B NpoLecce 0by4yeHNsA UCNONb3YOTCH Kak pa3mMeYveH-
Hble, Tak U HepasMedeHHble faHHbley (3.3.11). Takon BMA MalmMHHOro obyyeHus npeacraensaet cobon rubpua
MalLWHHOrO 0By4eHus ¢ yuuTenem u 6e3 yuntens.

MaluHHoe oby4yeHne ¢ YacTUYHBIM MPUBMEYEHMEM YyYMTeNs NonesHo B Tex cryvasx, korga pasmeTka
BCEX HedernvMblX 3MeMeHTOB AaHHbiX B Gonblom Habope obyuvalowumx AaHHbIX Obina Obl HEMOCUMNBHOR C
TOYKM 3peHus BpeMeHW u/unu 3atpar. [JononHuTenbHble CBEAEHUA O MALUMHHOM 0DYYeHUK C YaCTUYHbLIM NpU-
BriedyeHnem y4utens cMm. B [30].

5.11.4 OGy4YeHMe c NoAKPENNeHnem

O6yyeHve c nogkpenneHnmem — 370 npouecc obydyeHusa areHTa (areHToB), B3aumodencTBytowero(mnx)
CO CBOWMM OKPY}KEHWEM paau OOCTUKEHWUS 3apaHee onpedeneHHom Lenu (cm. 3.3.9). B xoge obyyeHusa ¢ nog-
KpernneHWem areHT MallMHHOro obydyeHus obyyaeTcs NocpeaCcTBOM UTepaTUBHOrO npolecca npob v ownbokK.
Llene areHTa 3aknio4aeTcss B MOMCKe cTpaTervy (T. €. MOCTPOEHWW MoZenu) Ans nonyYeHust OT OKPYXeHWUs
Haunydwero noowpeHus. MNpu kaxgon nonbiTke (YCNELHONW WK HeYCMNELLHON) OKpYXeHue npeaocTaBnseT
KOCBEHHYI 0BpaTHyl0 cBA3b. 3aTeM areHT KOppPeKTUpyeT cBOe noBefeHue (T. €. CBOW MOoAenb) Ha OCHOBE
37Ol 0BpaTHORM cBA3U. [JONONHUTENBHY MHAOPMaLKo 06 0by4YeHUK C NOAKPENEHUEM MOXHO HanTu B [30].

5.11.5 TpaHcdepHoe oby4eHue

TpaHctepHoe obyueHue («nepeHoc 0byyeHusi» ) OTHOCUTCS K CEPUM METOOO0B, B KOTOPLIX 3HAHWUSA, NOny-
YeHHbIE Ha OCHOBE JaHHbIX, NpegHa3HaYeHHbIX ANA pelleHns 0qHON NpobneMbl, UCNONb3YHTCHA AN PELLUEHUS
MHoOW nNpobnemsbl. Hanpumep, MHoOpMaLWIo, NOMYYEeHHYO NPy pacno3HaBaHUM HOMEPOB AOMOB MpU MPOCMO-
Tpe n3obpaXKeHWn ynuy, MOXHO WMCMONb30BaTb AMSA Pacno3HaBaHUs PYKOMUCHBLIX Yucen. [JononHUTeNnbHYH
MHopmauunio o TpaHcepHoM 0By4YeHUM MOXHO HalTu B [30].

5.11.6 O6y4alowWwme gaHHbIe

O6yuawuime gaHHble COCTOAT U3 HEAENUMbLIX 3NEMEHTOB AaHHbLIX, MCNoNb3yeMbiX aAna obydyeHus an-
roputMa MaluvHHoro obydveHus (cm. 3.3.16). Kak npaBuno, sTu HeOenvMble 3NeMEeHTbl AaHHbIX OTHOCATCA K
KakoMy-nmbo KOHKPETHOMY MHTEPEeCYIOLLLEMY BOMPOCY W MOTYT COCTOATh U3 CTPYKTYPUPOBAHHBLIX UM HECTPYK-
TYPUPOBaHHbIX AaHHbIX. Hegenumble anemMeHTbl aHHbIX MOTYT BbiTb HEPa3MeYeHHbIMIK U pa3Me4YeHHbIMU.

B nocnegHem cnyyae MeTKa UCNONb3yeTca ANA yNpaBneHns npoueccomM obyyeHnsa moaenu MallnMHHOro
0byueHua. Hanpumep, ecnv BXOOAHBIMU AaHHBIMW ABMNSOTCA M300paXeHUs, U LeNb 3aKmoyaeTcsl B TOM, YTOOLI
pPeLUWTL, MOKa3bIBAET NN M300paXKeHUE KOLLKY, TO 3HAYEHNEM METKU MOXET BbITh «UCTUHAY ONA n30bpaxeHui
C KOLUKOM N «NOXb» NS M3006paxeHni, Ha KOTOPbIX KOLIKW HET. DTO NO3BONSAET 0ByYeHHOW Mogenu oTpasnTb
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CTaTUCTUYECKYH B3aUMOCBA3b Mexay atpubyTaMu HeAENMMbIX SNTIEMEHTOB 00yYalLWUX AaHHBLIX U 3HAYEHUS-
MW LEeneBon NnepemMeHHON.

KonuuecTBO HEOENUMLIX 3NIEMEHTOB JaHHbLIX B Habope oby4YakLlnx AaHHLIX U BEIDOP COOTBETCTBYHOLINX
NPW3HAKOB BIUSAOT HA TO, HACKOMNBKO XOPOLLO pe3ynbTUpyoLLas Mogerb MallMHHOIo 0by4YeHnsa COOTBETCTBYET
pacnpegeneHuo JaHHbIX UMK 3HadYeHnid Leneson nepemeHHon. OgHako ecrnv Habop AaHHbIX Ype3BblYaiHo
BEINWK, NPUXOLUTCS MATW Ha KOMMPOMWUCC C YH4ETOM BPEMEHW BbIYUCINEHWA U HEODXOAMMBIX ONS BbIYMCNEHUA
pecypcoB.

5.11.7 OGy4yeHHas mopenb

B HacTosiem cTaHgapTe obydyeHHaa MOAenb OonpefenaeTca Kak pesynsTaT npolecca oby4vyeHua Mo-
OEenu, KOTOPbIA, B CBOK odYepedb, NOHWMAaETCA Kak onpegeneHne UNu ynydileHwe napaMmeTpoB Moaenu ma-
LWKMHHOTrO oBby4eHWs Ha OCHOBE anropuTMa MallMHHOro obyuveHus ¢ UCNoNb3oBaHWeM 0ByuqaKLlWnUX OaHHbIX
(cm. 3.3.14). Mogenb MalMHHOIO 00yYeHWA — 3TO MaTeMaTU4ecKan KOHCTPYKLUMA, nopoxaatowas norvye-
CKWI1 BbIBOZ MITM MPOTrHO3 Ha OCHOBE BXOAHbIX AaHHbIX u/unn uichopmauunn. ObyHeHHan Mogenb LomKHa BbiTh
NMPUrogHOM AN Ucnonb3oBaHusa cuctemon MW npu nony4eHMn NporHo3a Ha OCHOBE 3KCMNMNyaTalWOHHbLIX OaH-
HbIX U3 MHTepecyolel obnacTu. CylWecTBYOT pa3nnyHblie CTaHAAPTU3UPOBaHHbIE dOpMaThl ANA XPaHEHUS U
nepefayn 0byyeHHbIX MoAenen B Buae Habopa unicen.

5.11.8 BanMgauWoHHbIe U TeCTOBbIe AaHHbIe

Mpn NpoBeAeHUM OLEHKM 0By4YeHHON Moaenn obblYHOM NPaKkTUKON SIBMAETCA pasgeneHne AaHHbIX, Npu-
obpeTeHHbIX Ans pa3paboTku Mogenu, Ha Habopbl AaHHbIX 4Ns 00yYeHUs, Banuaauun 1 TeCTUPOBaHNS.

BanuaaunoHHble AaHHbIE UCTIONb3YHOTCH B X04e M nocne oby4eHns Ana HACTPOWKK rmnepnapaMeTpos.
TecToBble JaHHbIE MCMOMbL3YKTCA A8 NPOBEPKU TOrO, YTO MOAENbL HAay4Yunack TOMY, YeMY OHa [0MKHa Obina
HayuuTbcd. O6a aTux Habopa COCTOAT W3 OaHHbIX, KOTOPblE HUKOF4A He MOKa3blBawTCH MOAENU BO Bpems
oby4yeHusa. Ecnu xe ons aTux uenei ncnonb3oeaTth obyyaoLwme gaHHbe, TO MOLEenb CnocobHa «3anoMHUTEY
npaBunbHbIA NporHo3 bes dakTuyeckoin 0bpaboTkn BbIOOPKK AaHHBIX. Bo M3bexaHue 3aBbilUeHHOW OLEHKU
nokasatenemn Npon3BoaNTENbHOCTA MOAENW TECTOBbIE AaHHbIE TAKKEe HE NOKa3biBAalTCA MOAENW BO Bpems ee
HaCTPOWKMN.

Mpn UcMonb3oBaHUKM NEPEKPeCcTHON NPOBEPKU AaHHbIE pa3denarTcs Takum obpasom, YTobbl Kawabin
HeOenuMbIA 3NeMeHT AaHHbIX UCMOMb30Bancs Kak ans obydyeHus, Tak u ong Banuaauunn. Takol Noaxod UMu-
TUpPYeT ucnonb3oBaHue BGonbluero no obbemMy Habopa AaHHbLIX, YTO MOXET MOBLICMTL MOKa3aTenu Npou3Bo-
OUTENbHOCTU Moaenu. MHoraa MMeLNXCa AaHHbIX BbiBaeT HeA0CTaTOYHO ANA TOro, YTobbl MOXHO ObINo
chopmMupoBaTh OTAENbHbIe Habopbl AaHHbLIX Ans 0byYyeHus, BanMaauMm U TecTMpoBaHuA. B Takux crnydasx
OaHHble pa3buBaloTcsl TONLKO Ha ABa Habopa, a uMeHHo: 1) obyyawwme/BannaaunoHHbIe AaHHbIe U 2) Te-
CTOBbLIE [aHHbIE. 3aTeEM Ha OCHOBE 00y4alLnX/BanMaaLMOHHbLIX AaHHbLIX TEHEPUPYOTCS OTAENbHbIE HAbopkI
BanuAaLMOHHBLIX AaHHLIX M 00y4YaloLMX OaHHbIX, HAanpuMep, ¢ MOMOLLLK Kpocc-BanuaauuM u obobLyeHHon
kpocc-eanugauuu (boot-strapping).

5.11.9 NoBTOpHOE 0BYyuYeHue

5.11.9.1 O6wmMe nonoxeHus

MoBTOpHOE ODy4YeHMe COCTOUT B OBHOBMEeHUM OOy4HeHHOW MoZenv MoCpeacTBOM OOYy4YeHWs] Ha WHbIX
0byvarlWmnx AaHHbIX. Takaa Heobxo4MMOCTb MOXKET BO3HUMKHYTL MO MHOTMM MPUYMHAM, BKIIOYasi OTCYTCTBUE
Bonbwwx obyyaowmnx HabopoB AaHHLIX, Apeld OaHHbIX U Apeid KOHLEenuuu.

Mpu gpende AaHHbIX TOYHOCTb BbIYMCMAEMbIX MOOENbH MPOTHO30B CO BPEMEHEM CHMKAETCHA M3-33
N3MEHEHWI B CTATUCTUYECKNX XapakTepuCTUKax IKCNNyaTaLMOHHbIX JaHHbIX (HanpuMmep, MOXeT M3MEHUTLCS
paspelueHMe n3obpaXkeHnin; N OOWH KInacCc MOXET HayaTb Yalle BCTpevaThCs B OaHHbIX, Yem Apyroin). B
3TOM cfydae mMogernb Heobxogumo nepeoby4nTb Ha HOBbIX 00yYaloWw X AaHHbLIX, KOTOpbIE Ny4dlle OTpaxakT
TEKYLUME 3KCNINyaTauWuoHHbIE OaHHBIE.

Mpw opende KoHUEeNUUK CMELLAeTCsa rpaHuLa NpUHATUSA peLleHnid (HanpyuMmep, NpeacTaBneHne o TOM,
UTO SIBNSETCS 33KOHHBIM, @ YTO HET, UMeeT TeHAEHLMI MEHATLCS nocne nybnukauum HOBLIX 3aKOHOB), YTO
TakKKe CHUXaeT TOYHOCTb MPOrHO30B, JaXe eclv caMu JaHHble He U3MeHUnuck. B cnydae aperda KoHLenyum
3Ha4YeHWs LeneBbiX NepemMeHHbIX B 0Dy4alLwmnx gaHHbIX HeobxooMMo nepepasMeTuTb, a MOgenb — nepe-
0by4nTB.

[Mpy NoBTOpHOM OBy4YeHWK CyllecTByHOLEN Mogeny ocoboe BHUMAaHWE yOoensieTcsl NpeononeHno Unu
MUHMMWU3AUUKM NpoBneM, CBA3aHHbIX C Tak Ha3biBaeMbIM «KaTacTpoduyeckumM 3abbiBaHuem». MHuorue anro-
PUTMbI MaLIWHHOTO 0BYyYeHMA XOpOoLLO CNpaBnsAoTCa ¢ 3agadamu obyveHus TONbKO ecnu AaHHble npencTas-
neHbl Bce cpasy. Mo mepe 00y4eHnss Mogenu 4ns pelleHns KOHKPeTHOW 3aayu ee napameTpbl aganTupytoTcs
ONSA pelleHnsa gaHHoW 3agayn. Korga BBOOATCS HOBble oDyvatolime AaHHble, TO agantaluui, OCHOBaHHbIe
Ha 3TUX HOBbLIX HabNOEHUAX, «NepesanucbiBalT» 3HaHKA, KOTopble Modenb npuobpena paHee. OnNa Hewl-
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POHHbIX CETEN 3TO SIBMIEHME M3BECTHO Kak «katacTpoduyeckoe 3abbiBaHne», 1 OHO CHATAETCSH OOHUM M3 UX
dyHOaAMEHTaNbHbIX OrpaHUYeHUIA.

5.11.9.2 HenpepbiBHOE 0By4eHUe

HenpepkiBHOE 0By4YeHME, TaKKe M3BECTHOE KaK MHKpeMeHTanbHoe (Npofomkatolleecs) obyueHne unm
0by4yeHne Ha NPOTSKEHMUU BCErO XU3HEHHOTO LWKNa, NpeacTaenseT coboi nocnegoBaTensHoe obyyeHue Mo-
Oenu, KoTopoe NpogonmKaeTcs Ha NOCTOAHHOW OCHOBE Ha BCEW CTaguu akcnnyaTayum B XXU3HEHHOM LUKMe cu-
ctembl M. 3T0 YacTHbIA crnyYan noBTopHOro obyyveHus, korga o6HOBNEHNS MOLENW NOBTOPSIOTCA C BbICOKON
4acTOTOW W He BRekyT 3a coboi npepbiBaHne paboThbl.

Bo mHorux cnyyasx cuctema M obyyaetca B npouecce pa3paboTky, 40 ee BBOAA B NPOMBILUNEHHYH
akcnnyaTtauuwo. Mo ceBoemMy xapakTepy 3TO NMOXOXe Ha CTaH4apTHYK pa3paboTky nporpammHoro obecneve-
HUA, Korda cucTemMa co3gaeTcs M NONHOCTLI0 TeCTUpyeTCs Nepeq BBOAOM B aKcnyaTauuio. [NoBegeHue Takux
CUCTEM OLEeHMBaeTCs B Xo4e npouecca Bepudukaumm, 1 0XnaaeTcs, YTO OHO HE M3MEHWTCA Ha CTaguu SKC-
nnyarauuu.

Ona cuctem WA, ncnonbaytolwmnx HenpepbiBHOE O0By4YeHWe, XapakTepHO MOCTENEeHHOE MHKPEMEHTanb-
Hoe OOHORBRMEHWE MOZenu B CUCTEME No Mepe ee paboThl HA cTaguu akcnnyaTtauuu. [JaHHbie, BBOAUMbIE B
cuctemy BO Bpemsi paboThl, HE TOMbLKO aHANM3UMPYKTCA ¢ Lenblo NonydYyeHust oT CUCTEeMbl pe3ynksTarta, Ho U
OfQHOBpPEMEHHO MUCMOMb3YHTCA ANS HACTPOWMKUM MOAEenu B CUCTEME C Lenbi ee ynydlweHWUs Ha OCHOBE 3KC-
nAyaTauMoHHbIX JaHHbIX. B 3aBMCMMOCTM OT apxuTekTypbl cuctemsl MW ¢ HenpepbiBHBIM 06y4eHneM no xogy
3TOro mpouecca MoryT noTpeboBaThCH AENCTBUA YernoBeka — Takue, HanpuMep, Kak pasmeTka OaHHbIX, Ba-
nuhaums pesynbTaTtoB ONpeaeneHHOro MHKpeMeHTarnbHOro OBHOBNEHWS WK K& MOHWTOPWHI MoKasaTenei
npou3BoauTensHOCTU cuctemsl UA.

HenpepkiBHOE 00y4YeHMe MOXKET MOMOYL CMPABUTLCA C MOCNeCTBUAMM OTPaHUYEHHOCTH NepBOHaYanb-
HbIX 0By4YaoLMx OaHHbIX, a Takke ¢ gperAdoM AaHHbIX U apeiidomM koHuenuuu. OgHako HenpepbiBHOE 06-
yYeHWe cosfaeT cepbesHble npobnembl, CBA3aHHble ¢ 06ecne4eHnemM no-npexxHeMy KOppekTHon paboTel cu-
ctembl M no mepe ee obyyeHns. Heobxogmmo npoBeaeHre BepudunKkaLm Haxo4sWwencs B NPOMbILLNEHHONA
3KCMMyaTaLum CUCTEMbI, a TakKe cOOop aKCNMyaTauWOHHbLIX AaHHbIX OMS BKIOYEHWs X B Habop obyvaioLmx
OaHHbIX B TOM crnyyae, ecnu cuctema M Bynet oBHOBNATLCA B KAKOW-TO MOMEHT BpeMeHU B DyayLiem.

Beugy pucka katactpodmueckoro 3abbiBaHUSA UCNONB30BaHWE HEMPEpPLIBHOIO 0ByyeHWsa nogpasymMesa-
€T HanuyMe crnocoBbHOCTU YYMTLCHA C TEYEHUEM BpPeMeEHMU, Npucnocabnueasck K HOBbIM HabMNwAeHWaM, cae-
NaHHbIM Ha OCHOBE TEKYLLMX OaHHbLIX, HO COXPaHsAs B TO Xe BpeMs rnpeabiayuine sHaHus.

K ocobeHHOCTAM HenpepbIBHOMO 0ByYeHUs OTHOCATCS:

- oby4eHune c TeHeHMeM BpeMeHu B AMHaMWYHOW cpefe (B ngeane, B OTKPLITOM MUpe);

- pacwupeHue paHee Nofny4YeHHbIX 3HaHWI 3a CHET U3yYeHUsl HOBbIX 3HaHWIA C Lenbio NoBbileHus ad-
eKTUBHOCTU 1 NPON3BOAMUTENBHOCTU (NMMBO C MCMONMbL30BaHWEM HOBLIX AaHHBIX, MO0 3a CYET paccyaeHWN
Ha OCHOBE CYLLECTBYHLLUX 3HAHURA);

- oDHapyXeHue HOBbIX acNekToB 3a4a4u, KOTopbie HeoDX0OUMO U3Y4nTb, M MX MOCTENEHHOE U3yYeHune;

- oby4eHune «Ha pabodyem mecTe», T. e. 0by4yeHue BO BpeMsi paboTbl CUCTEMBI B PEXMME MPOMbILLITEH-
HOW aKcnyaTayuu.

5.12 MpumMepbl aNnroOpuTMOB MalWHHOIO 0Gy4YeHNsA

5.12.1 HelpoHHLIe ceTn

5.12.1.1 Obwue nonoxeHuns

HelpoHHble ceTn CTPeMATCH MMUTUMPOBaTh MHTENMNEKTyanbHbie cnocobHocT HabnogeHus, obyyeHns,
aHanusa v NPUHATUSA PeLleHMin B OTHOLLEHWW CroXHbIX npobnem. BBuay STOro MCTOMHWKOM WMAEN Npw Npo-
€KTMPOBAHUM HEWPOHHbLIX CETEW CNYXUT TO, KAk HEMPOHLI COeAMHEHbI OPYT C OPYrOM B MO3re NoLew 1 KUBOT-
HblX. CTPYKTYpa HEMpPOHHLIX CeTel COCTOMT U3 B3aMMOCBSI3aHHbIX 00pabaThiBaoLLMX 3NEeMEHTOB, Ha3biBae-
MbIX HelipoHamu. Kaxabii HEeMPOH Nony4yaeT HeCKONbKO BXOAHbLIX 3HAYEHUIM U BbipabaTbiBaeT TOMbBKO OA4HO
BbIXOJHOE 3Ha4YeHne. HeMpoHbl opraHM3oBaHbl B Criou, NPW 3TOM BbIXOAHbIE AaHHbIe OOHOro Crosi CTaHOBATCHA
BXOAHbLIMW JaHHbIMK 4NA cregytowero cnosi. Kaxaomy coeduHeHnio (CBS3W) Mexay HeMpoHaMy HasHadYaeT-
C51 BECOBOW KOI(PULIMEHT, OTPaXaLWnil BaXKHOCTbL COOTBETCTBYIOLLErO BXOOQHOMO cUrHana. HeilpoHHas ceTb
«0byyaeTca», TPEHUPYACH HA U3BECTHLIX BXOAHLIX AaHHbIX, CPaBHWBAS (hakTUYECKM NoMnyYeHHbIW pesynestaT
C OKMOAEMbIM M UCMOMb3YS BbIYUCNEHHBIE OLINDOKM ANA KOPPEKTUPOBKN BECOBLIX KO3 M ULMEHTOR. B peaynb-
TaTe CBf3M, BbipabaThiBaOLWMe NPaBUSbHbIE OTBETHI, YCUIMBAKTCS, a Te, YTO BblpabaThiBalOT HEMPaBUIbHbIE
OTBeThI, ocnabepaloT.

B HacTosiwem ctaHgapTe rmybokoe obyyYeHWe onpefensieTcst Kak NMOAXOA K CO30aHuK MHOTOrpaHHbIX
Mepapxu4ecknx npeacTaBneHuid NnocpeacTBOM 0Dy4eHUS HEMPOHHBIX CeTel ¢ BOMbLIMM KONMMYEeCTBOM CKPbi-
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ThiX cnoeB. TakoW Npouecc Nno3BonseT HEMPOHHOW CETW MOCTEeNEeHHO YTOYHATbL KOHEeYHbIA pesynbrar. [ny6o-
Koe oby4dyeHue MOXET YMEHbLIWTb UMM UCKM4YUTL Heobxo4MMOCTb B MpoeKTUpoBaHWW npu3Hakos (feature
engineering), NOcKomnbky Hanbonee peneBaHTHbIE MPU3HAKN BLIABMNSATCA aBToMatudecku. mybokoe obyue-
HWe MOXeT NoTpeboBaTh 3HAYUTENBEHOIO BpEMEHM BbIYUCIIEHWIA U BEIYNCIUTENBHbLIX PECYPCOB.

CyllecTByeT MHOXECTBO «apXUTEKTYP» HEMPOHHBLIX CETel (SBMAKLLUXCS, N0 CyTHU, cnocobamu opraHu-
3auUnM HEeMPOHOB), U 3TO akTMBHAasi 06NacTe UCCNeqoBaHWiA, B KOTOPOIN NpogorkaeT pa3pabaTbiBaTtbCs M BHE-
OPATLCSH psif HOBLIX apXMTEKTYP HEMPOHHbIX CETel. B Yncne npumepoB apXUTEKTYP HEMPOHHbLIX CETEN MOXHO
Ha3BaTb CriegyoLLne:

- HEWpOHHaA CeTb NPAMOro pacnpocTpaHeHus (C NPSMO CBA3LIO);

- PEKYpPpPEeHTHasl HeMpOHHasl CeThb;

- CBepToYHas HEMPOHHaNA CeTb.

OTK apxXMTEKTYpbl HEMPOHHBIX CeTel onucaHebl B nogpasgenax 5.12.1.2—5.12.1.4.

Mpumevyanune — [JononHuTenbHyo MHPOPMAaLMIO O HEMPOHHLIX ceTax cM. B [30].

5.12.1.2 HelipoHHas ceTb NPSMOro pacnpocTpaHeHus (C NPAMOW CBA3bLIO)

HelpoHHas ceTb npsaAmoro pacnpocTtpaHeHusa (FFNN) — camas npocTtas apxuTekTypa HeMpOHHOW CeTu.
B atom cnyyae nHdopmauMs nepenaeTcs TONbKO B OOHOM HanpaeneHWW: oT Bxoda K Beixogy. OTcyTcTByHOT
CBSA3W MeXOy HEMpOHAMW OOHOro W TOro e cros. [1ea coceaHnx cnos 0BbIYHO MOryT BbITh «MOMHOCTEH CO-
eQWHEeHbI» B TOM CMEICME, YTO KaX bl HEWPOH B O4HOM CIO€ COEAMHEH C KaXbiM HEMPOHOM B CriefyLLEM
cnoe.

5.12.1.3 PekyppeHTHasa HeEMpoHHasa CceTb

5.12.1.3.1 O6Lwme NnonoxeHus

PekyppeHTHasa HelpoHHasa ceTb [37] uMeeT geno ¢ BXOAHbIMW AaHHbIMUK, KOTOPLIE MOCTYNaKT B BUae
yrnopAgoYeHHON NMOCNefoBaTeNbHOCTH, T. €. MOPAAOK BXOOHLIX OaHHbLIX B NMOCMNEAOBATENLHOCTM UMEET 3Ha-
yeHue. MNpuMepamu TakuxX BXOAHBIX AAHHbLIX MOTYT CMY>XUTb OUHAMMUYECKME NOCNea0BaTENBHOCTH, TAKUe Kak
3BYKOBbIE 1 BUAEOMOTOKN, HO TaKKe U cTaTUYeckne nocneoBaTenbHOCTHU, Takue Kak TeKCT UNu Jaxe oTaerb-
Hble n3obpaxeHns. PekyppeHTHbIe HEMPOHHbIE CETH MMEIOT y3Ibl, KOTOpLIe NoMy4YatoT BXOAHY0 MHhopMaL Mo
C NpeablgyLero YpoBHs, HO TakKe yYUTLIBalOT CODCTBEHHYIO MHCOPMaLMIO C NpedblayLlero npoxoda. Pekyp-
PEHTHbIE HEWPOHHLIE CeTW 0BnagakT CBONCTBOM 3anoOMWUHAHWA COCTOSHUSA, HA KOTOPOE BMWAET MpoLnoe
0by4yeHue. PekyppeHTHbIe HEMPOHHLIE CETU LUMPOKO WCNOMNb3YHTCH OMs pacno3HaBaHUSA pedun, MallMHHOro
nepeeroaa, NpOrHoO3MpoOBaHMM BPEMEHHLIX PAAOB W pacno3HaBaHu naobpaxeHuii. [JononHUTeNsHY MHGDOP-
MaLuuo 0 PeKyPPEHTHBIX HEeUPOHHBIX ceTax cM. B [30].

5.12.1.3.2 CeTb C apXMTEKTYPOI JOMrOA KpaTKOCPOYHON NaMsATH

CeTb C apXWTeKTypOn OOMrol KpaTkocpoyHoi namaty (LSTM-ceTb) — 3TO TMN PEKYPPEHTHON HeApoH-
HOWM ceTu, pa3paboTaHHbli Ans 3agad, Tpebyollmnx 3anoMUHaHUAa MHdopMauMn Kak Ha Bonee ANUHHLIX, Tak U
Ha Bonee KOPOTKUX MHTEpPBanax BpEMEHM, YTO AenaeT ux Noaxoaalmnmm Ans u3y4eHus JONroBpeMeHHbIX CBS-
3ei. OHM BbiNK BBEAEHDBI NS pelleHns npobnemMbl «McYe3atollero» (3aTyxawLero) rpagueHTa B peKyppeHT-
HbIX HEMPOHHbIX CETAX, CBA3AHHOW C MCMNOMNb30BaHWEM anropMTMa obpaTHOro pacnpocTpaHeHus ownbok [32].

LSTM-cetn moryT oby4aTbCsl CrOXKHbIM NOCNefoBaTeNnbHOCTAM, HanpuMep, nucaTe B ctune Lekcnvpa
WUNK COMMHATE My3bIKy. JononHuTeneHyto nHdopmauuio o LSTM-ceTsx cm. B [30].

5.12.1.4 CBepTo4HaA HEMpPOHHAA CETb

CeepTo4Has HEMPOHHAsA CETb — 3TO HEMPOHHAA CETb, KOTOPas BKIIOYAET No KpakHeh Mmepe oguH Crown
CBEpPTKM aNns domMnbsTpayuy none3Hon nHdopmaumm U3 BXOAHbIX OaHHbIX. B 4MCNo TMNUYHLIX NPUMEHEHWIA NO-
OO0DHBbIX CeTel BXoOAT pacrno3HaBaHue u3obpaxkeHWid, pasMeTKa BuaeomaTepuanos 1 0bpaboTka ecTecTBeH-
HOro A3bika. [1ononHUTENbHY MHOPMAaLMIO O CBEPTOYHbLIX HEMPOHHbLIX CeTaxX CM. B [30].

5.12.2 BanecoBCKUe ceTn

BaiecoBckue ceT — 370 MOZeNU Ha OCHOBe rpadpoB, UCMNOMNb3YEMbIE NS NPOrHO3UMPOBAHUSA 3aBUCH-
MOCTEW Mexay nepeMeHHbIMU. VX MOXHO MCnonb30BaTh AN ONpeaeneHust BEPOSITHOCTEN NPUYKMH UMK Nepe-
MEHHbIX, KOTOpble MOTYT MOBAWUATL Ha pe3ynbrar. [ogobHas NpuYMHHO-CrecTBEHHAs CBSA3b O4eHb MonesHa
B TaKUX NPUNOXEHWAX, Kak MeguunHcKas ouardHoctuka. B yncne gpyrvx nofiesHblx npunoxeHuin banecoBCKnx
ceTell MOXXHO HasBaTb aHanua AaHHbIX, paboTy ¢ HEeNOMHbIMK JAaHHBIMK U CMSiTYEHMe NOCNeACTBUIA Ypeamep-
HOW MOArOHKM MOAENEN K AaHHEIM (NepeTpeHMpoBaHHocTK). baliecoBckne ceTu nonarawTcs Ha BanecoBCKyH
BEPOSITHOCTL: BEPOATHOCTL CODLITUSA 3AaBUCUT OT CTENEHW YBEPEHHOCTU B 3TOM COBbITMU. [ONONHUTENBHYO
MHbopMaLuo o BalecoBCKMX CETAX MOXHO HanTK B [30] n [33].
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5.12.3 epeBbsA peLieHUn

[epeBbs peLleHnin CNoMNb3yKT APEBOBUAHYH CTPYKTYPY peLleHWA AN KoOupoBaHWs BO3MOXHBIX pe-
3ynbTaToB. ANMOPUTMbI JePEBLEB PELLUEHWIA LUMPOKO UCMONb3YHTCA B 3a4a4ax knaccudukalm U perpeccun.
[epeBo hopMupyeTca U3 Y3MNoB peLleHui (Y3NoB NPUHATUA PELLEHWIA) U NMUCTOBLIX BepLUUH. M3 kaxaoro yana
peLUeHWs BbIXOASAT KaKk MUHUMYM [Be BETBU, B TO BpeMS Kak NMUCTOBbLIE BEPLUMHBI NPeACcTaBnsoT coBoi OKoH-
yaTernbHoe pelleHne unu Knaccudukauuio. Y3nbsl, Kak npaBvno, ynopagodeHbl, HAYMHAA C PeLUeHUi, Hau-
fSonee cuUnNbLHO BAKUSIIOLKMX Ha pe3ynbTaT. [Ons nonyyYeHvws Hanny4dlwero pesynstata BXO4HbIE OaHHbIe OOMKHbI
oTpaxaTb pasnuyHblie dakTopbl. [depeBba peleHnin aHanorMyHbl Gok-cxemam, B KOTOPbIX B KaykaoM y3ne
NPUHATUSA peLleHUss MOXeT ObiTh 3aaH BONpPOC ANS onpefeneHns BETBUN, K KOTOPOW crnedyeT NepenTu.

5.12.4 MeToa ONOPHLIX BEKTOPOB

MeTop, (MawmHa) onopHbiX BekTopoB (SVM) — 3To MeTog MallMHHOIo 0by4YeHMWs, LWKMPOKO UCNONb3ye-
Mbi B 3afaqax knaccudpmkauum n perpeccun. B pamkax SVM nposoauTcst pasmeTtka HegennmbiX 3NIeMEeHTOB
OaHHbIX, KOTOpble NMPW 3TOM pas3fenslTcs Ha ABe KaTeropuu; B AanbHenleM MeTO[d OTHOCWUT HOBble Hefe-
NUMbIe 3NEeMEeHTbl 4aHHbIX K TOW WAKW MHOW kateropun. Anroputmel SVM — 3To anropuTmbl knaccudmka-
LUK «MakcumarnbHoro pacctosaHusy. OHW onpefenswT rMNepnnocKocTb, pasfensoLllyo OBa Kacca, Haxo-
OALLMECS BbILLE W HUXe Hee, obecneynBas MakcMansHoe paccTosHue (3a3op) Mexay knaccuduumpyoLlen
rMNepnnocKoCcTbI0 U BNMKanMMK TOMKaMK JaHHbIX. brivkalwve K rpaHuLe TOYKWM HA3bIBAKTCA ONOPHLIMU
BekTopamu. B metone SVM paccTosiHue no HopManuv OT ONOPHbIX BEKTOPOB 40 MMNEpniockoCTU COCTaBnsieT
nonoeuHy 3asopa. ObydyeHne SVM BknoYaeT MakcMMmU3aLmio 3a3opa ¢ YHeTOM AaHHbIX, MpuHagnexalimx K
pasnu4YHbIM KaTeropusiM, HaxoasaLUMCH Ha NPOTUBOMNOMNOXHbBIX CTOPOHAaX OT pasfensioLwen rmnepniockocTym.
SVM Takke UCnonb3yoT saepHble PYHKLUMKU Onst oTobpaXeHUsl AaHHbIX U3 UCXO4HOro NMpoCcTpaHcTBa B Mpo-
CTpaHcTBO Bonbluen paaMepHOCTU (MHOra4a BeckoHEYHOMEPHOE), B KOTOPOM 1 ByaeT BeibpaHa knaccuduLm-
pylolas runepnnocKocTb.

Takue SVM-meToabl C KECTKUM 3a30pOM PEAKO MCMOMb3yITCA Ha npakTuke. Knaccudukatop ¢ KecT-
KM 3a3z0pom paboTaeT TONbKo B TOM Criy4ae, ecnv AaHHble NMUHeNHO pasgenumbl. [loCTaToNHO OLHOMY He-
OenuMoMy 3rNeMeHTY AaHHbIX OKa3aTbCs Ha HeMNpaBUMbHOW CTOPOHE FMNeprnnockocTu, U 3afadva NocTPOEeHUSs
knaccudukaTopa He MOXET ObITh peLueHa.

Knaccudukatopbl ¢ MATKMM 3a30pOM, HANPOTUB, OOMNYCKAKT HapylleHne rpaHulbl HedenUMbIMU 3e-
MEHTaMW [OaHHLIX (T. €. Te MOryT pacnonarathCsi Ha HEBEPHOW CTOpPOHEe OT runepnnockocth). Knaccuduka-
TOPbI C MATKUM 3a30pOM CTpPeMATCHA obecneynTe MakcUManbHbIA 3a30p NpYM OOHOBPEMEHHOM OrpaHuYeHun
HapylLueHWi 3a3opa.

MpuMepamun npumeHeHusa SVM sBRsTCA 3a4ayun KaTeropusaunm HepasMedeHHbIX AaHHbIX, MPOrHo3u-
pOBaHWA U pacrno3HaBaHus obpasos. Llens SVM npu ucnonb3oBaHum B 3agavax perpecCMoHHOro aHanuaa sie-
naetca obpatHon uenu SVM-knaccudukaropa. B xone perpeccnoHHoro aHanumsa uens SVM 3aknovyaerca B
TOM, YTODObI pa3MecTUTb Kak MOXHO Bonblle HedeNUMbIX 3NeMEeHTOB AaHHbLIX BHYTPK 3a30pa, 04HOBPEMEHHO
orpaHvyMBas HapylleHus 3a3opa (T. e. NosABNeHne HeJenMMblX 31IeMeHTOB AaHHbIX BHe 3a3opa).

5.13 ABTOHOMHOCTbL, FreTepOHOMUA U aBTOMaTU3aLUA

Cuctembl M MOXHO cpaBHMBaTh MO YPOBHIO aBTOMaTtM3auuMy M MO HanM4uMio BHELUHEero KOHTPONs U
yrnpaeneHus. Ha ogHOM KOHLIe CrekTpa HaxoguTCs NOMHOCTLH aBTOHOMHAsA CMCTEMA, HAa IPYrOM — CUCTEMA,
MOMHOCTBK KOHTPONMUPYEMAaRA M ynNpaensgemas YeNoBEKOM, a Mexay HUMWU — pasnuyHble CTENEHU TETEPOHO-
mMuun. B Tabnuue 1 nokasaHa B3aMMOCBA3b Mexay aBTOHOMWEN, reTEPOHOMUEN M aBTOMAaTu3auuen, BKoYas
«HYNEeBOW Criy4yan» OTCYTCTBMA aBTOMaTU3aL K.

Tabnuya 1— CeBasb Mexay aBTOHOMUWEW, reTepoHOMUE 1 aBToMaTU3aunen

CreneHb aBToMaTM3aUUK KommeHTapum

ABTOHOMHas | 6 — ABTOHOMUA Cuctema cnocobHa MoguULMpoBaTL CBOIO LIENEBYIO
obnacTe NpUMeHeHus UNKu ceou Lenn 6e3 BHeLlHero
BMELLATENBLCTBA, YNPaBneHus unu Hagsopa

ABTOMaTU3MpPO-

5 — lNonHasa aBTOMA- Cuctema cnocobHa nonHOCTbH BbINOMHATL CBOK MUC-
BaHHaa cucrtema
[eTepoHoM- TM3aunsa cuko Bes BHELLHEro BMeLlaTensbcTBa
Has -
4 — Bbicokas cTenedHs | Cuctema BbIMNOMHAET YacTb CBOE MUCCUK Be3 BHeLl-
aBTOMaTU3auumn HEero BMelLaTenscTea
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OkoHYaHue mabnuuysi 1

CreneHb aBToMaTM3aLmMm KommeHTapum
3 — YcnosHas Cucrema obecneunBaeT ctabunbHble U COOTBETCTBY-
aBTOMAaTU3aLuUA lowme TpeboBaHWAM nokazatenu 3dEeKTUBHOCTM U

NPON3BOANTENIBHOCTW, NP 3TOM BHELUHWIA areHT rotos
npu HeobXxoauMOoCTU B3ATL ynpaeneHue Ha cebs

2 — YactunyHas HekoTopele yHKUMKM CUCTEMBI MONHOCTLIO aBTOMAaTK-
aBToMarusauus 3MpPOBaHbI, B TO BpEMSA KAk CUCTEMA B LIENOM OCTaeTcs
noA KOHTPOMEM W ynpaBneHWeM BHELLHEro areHTa.

ABTOMaTU3NPO- [eTepoHOM-
BaHHas cuctema Has

1 — lNomoLub Cuctema noMoraet onepartopy
0 — AsTomarusauumsa OnepaTtop NOMHOCTLIO KOHTPOMUPYET CUCTEMY MW
OoTCYTCTBYET yNpaensieT et

MpumevyaHne — B opucnpygeHuMy nod asTOHOMUEN NOHUMAETCA cnocoBHOCTE K camoynpaBnennto. Mcnonb-
30BaHWe TEPMUHA «aBTOHOMHBIN® B TAKOM CMbICIE, OOHAKO, ABMAETCH HEKOPPEKTHLIM NPUMEHUTENBHO K aBTOMAaTU3NpPOo-
BaHHbIM cucTemam MW, nockonbKy gaxe camble NpoaBuHyTele cucTeMbl VA He SBMAOTCS NOMHOCTLIO camoynpaBnaeMbl-
Mu. Cropee MOXHO ckasaTb, 4To cuctemMbl MM paBoTtaloT Ha ocHoBe anropuTMOB, U B OCTANbsHOM MOOYMHAKTCA KOMaHaam
onepaTopog. 1o aTMM Npu4MHam B HacTOALEM CTaHAapTe MOonynAapHbIA TEPMUH «AaBTOHOMHBIW» HE WCMONb3yeTcs ANns
onucaHusl aBToMaTtusaunu [34].

B uncno kputepues, NPUMEHUMBIX A5 KnaccurKaumMm cCUcTem No AaHHOR WKane, BXoOAT crefyoLme:

- Hanuuue Uy OTCYTCTBUE BHELUHEro Hag3opa, ocyLlecTBnsieMoro Nnbo onepaTopoM-4enoBekoM («4ve-
TNIOBEK B KOHTYpE ynpaBsneHus»), NMbo MHOM aBTOMaTU3MPOBAHHON CUCTEMOIA;

- UMELAscs Yy CUCTEMbI CTEMNEHL NMOHUMAaHUSA CUTYaLWUW, BKIDYAA MONHOTY U CNOCOGHOCTL NPUMEHATD
Ha npakTuke (onepauMoHanManpoBaTh) UMEKLLYIOCS Y CUCTEMbI MOAENb COCTOSIHUIA €8 OKPYXEHWS; a Takke
YBEPEHHOCTb, C KOTOPOW CMCTEMA MOXET paccyXaaTb U AENCTBOBATb B CBOEM OKPYKEHWMU;

- CTeneHb cnocobHOCTW pearnpoBath WM ObICTPOTLI pearMpoBaHKs, BKMoYas, B TOM YKCHe, CNOCOBHOCTL
CUCTEMbI 3aMEeTUTb M3MEHEHUS] B CBOEM OKPYXKEHUW, OTpearmpoBaTh Ha HUX, a TaKkke crnocobHOCTL CnporHo-
3npoBaTh byayLUMe U3MEHEHNUS,

- ByneT nu cuctema npogonkaTbh PYHKUMOHMPOBATL BMNMOTh 40 BbINOMHEHWS (N Xe NpodomkuT pabo-
TY W MOCMe 3TOr0) KOHKPETHOW 3a4a4M UMW HAcTYNNEeHUsA KOHKPETHOrO coBbITUSI B €8 OKPYXXeHUW (MpUMepom
MOFYT CMYXWUTb 3aaaya unu cobbiTUe, UMetoL e OTHOLIEHWUE K AOCTMKEHUIO LIeNnW; NpeBbllleHne NUMUTOB No
BPEMEHMW U OpYrMe MeXaHu3mbl);

- CTeneHb afanTUBHOCTU K BHYTPEHHUM WM BHELHWM W3MEHEHUSIM, NMOTPEBGHOCTAM WU ABMXYLLWM
cunam;

- cNocoBHOCTb OLEeHUBaTb CBOW COBCTBEHHbIE MOKazaTenu NPOW3BOAUTENbHOCTWU W/WMW NPUrOAHOCT,
BKMKYas OLEHKY NOCPEACTBOM COMNOCTaBMNEHUs ¢ NpeaBapuTenbHO NOCTaBNEHHbIMK LIENsMU;

- CNOCOBHOCTbL MPUHUMATL PeLUeHUs U NIaHUPOBaTE «Ha YNPeXAeHUe» C y4eToM Lenei cucTemMbl, Mo-
TUBALUW W OBUKYLLWX CUT.

B HekoTopbix cnyyasx mMaluMHAa BMECTO 3aMeHbl Tpyaa denoBeka OyaeT ero yHKUMOHAaNLHO Aonon-
HATb — 3TO Ha3blBaeTcA OObEAMHEHMEM YeNOBEKa U MalUWMHbI B KOMaHZy. Takoe MOXET NPOU30WTHU Kak B
kadecTBe noboyHoro acdhdekta pasButusa WA, Tak u B pesynbrate LeneHanpaBneHHon pa3paboTku cucTembl
VW ¢ uenbio co3gaHns 4enoBeKo-MalluMHHON KoMaHabl. CUCTeMbl, HanpaBrneHHble Ha TO, YToObl 4OMNONHATL
N paclumMpATb KOTHUTUBHbIE BO3MOXHOCTK YernoBeKa, MHOMIa Ha3biBalT CUCTEMaMM «YCUIEHUS MHTENNeKkTa»
(intelligence augmentation).

B uenom Hanuuue NogoTYETHOrO HaA30pa BO Bpemsl (PYHKUMOHMPOBaHUs cucteMsl M MoxeT nomous ¢
obecnedyeHnem ee paboTel Takum 06pasoMm, Kak 3To Npeanonaranock, ¥ ¢ NPefoTBPaLlEeHNEM HEXKENATENbHbIX
nocrneacTeMin ANg 3anHTepecoBaHHbIX CTOPOH.

5.14 NHTepHeT Bellen 1 knbepdusnveckme cCUCTEMBI

5.14.1 O6bwue nonoxeHus

WckyccTBEHHbIA MHTENMEKT BCE Yalle WCMONb3yeTcsl B KayecTBe OA4HOMO M3 KOMMOHEHTOB BO BCTPO-
eHHbIX CUCTeMaX, TakKUX KaK CUCTeMbl MHTepHeTa Belwen U Knbepdusndeckue cuctemsl, NMbo ansa aHanusa
NOCTYNaLWNX C 4aTYMKOB (CEHCOPORB) NOTOKOB MHGOPMaL UK 0 hnanHeckom Mupe, Nnbo AnsA NOAFrOTOBKM Npo-
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THO30B W MPUHATUA PELUEHWI B OTHOLEHNN U3NHECKNX MPOLECCOB, HA OCHOBE KOTOPbIX HA MCMONTHUTENbHbIE
YyCTPOWCTBa (MPMBOALI) MOAAIOTCA COOTBETCTBYHOLLME KOMAaHAbI C Lenblo ynpaeneHus aTUMy rU3n4eckumm
npoueccaMn Uy oKazaHusl Ha HUX BIWSHAUS.

5.14.2 UHTepHeT Belen

WHTepHeT Bellell — 370 MHpPacTpyKTypa B3aMMOCBS3aHHbIX 00beKToB, Nngen, CUCTEM U UHgOpMa-
LWOHHbIX PECYPCOB BMECTE C CEpBMUCamMK, KoTopble 06pabaTtbiBaloT U pearnpyoT Ha MHhopmaumWio, nocTyna-
IO Y0 M3 MaTepuanbHOro 1 BMpTyanbHoro Mmupos (cm. 3.1.18). Mo cBoel cyTu cucTema MHTepHeTa BeLuei
npeacrasnsieT cobol ceTb Y3MnoB, OCHALLEHHbIX KaK AaTYMKaMM, KOTOPble U3MEPSHT CBOWCTBA (hU3NYECKMX
0OBbEeKTOB, a 3aTeM NepefawT AaHHble, OTHOCALLMECS K 3TMM M3MEPEHUsM, Tak 1 MPUBO4AMM, KOTOpbIe U3Me-
HAOT CBOMCTBA (hmanyeckux oObeKTOB B OTBET Ha LM poBLIe BXOASLME CUTHaMbI.

MpuMepamun CUCTEM WHTEpPHETa Bellel MOTyT CNYXWTb CUCTEMbl MEAULIMHCKOTO MOHUTOPWHIA U cUcTe-
Mbl MOHWTOPUHIa COCTOsIHUS aTMocdepbl. 34ech pesynsTaTtom paboTbl CUCTEM ABMSAETCA MHADOPMaLKWs, Npea-
HasHa4YeHHana Ans oKa3aHWs NOMOLLM NAAM B X AESATENbHOCTU (HanpyuMep, Ucnonb3yemas ons npeaynpex-
LEHNS MEeWLWHCKOro NepcoHana unv nogroToBkv AnNs Noaen NporH0308 norogsbl ).

CwucTeMbl MHTEpHeTa Bellel BKIHYalT B3aWMOCBSA3aHHbIe MHAOPMAaLNOHHbBIE CUCTEMbI, B3auMogein-
cTByloLLME C Pu3MHeckuMn obbekTamn. DyHaaMmeHTaneHyK ponk Npy NOCTPOEHWW CUCTEM UHTEPHETA Bellen
urpalT undpoBblie YCTPOWCTBA MHTEPHETA BELLel B BuAe AaTYMKOB M B3aMMOAENCTBYLWNX C (PU3NYECKUMU
0BbeKkTammn UCMONHUTENbHbLIX YCTPONCTB (NpMBoAOB). [laTink n3aMepsieT OAMH UMW HECKOMbLKO NapamMeTpoB Of-
HOTO WITN HECKOMbKUX hM3nYeckux o6bEKTOB, U BblgaeT AaHHbIe M3MEPEHWI, KOTOPblEe MOTYT BbiTh NepeaaHb!
no cetu. [pMBOA M3MEHSAET OLHO WINW HECKOMbKO CBOWCTB (PU3nyYeckoro o6bekTa B OTBET HA MNOMYYEHHbIE N0
CEeTW KOppeKTHble BXOoAHble AaHHble. Kak gatumky, Tak u NpuBogbl MOryT ObiTh pasnuYHbIX TMNOB, HanNpMMep
TEPMOMETPEI, aKkCenepoMeTphbl, BUAeoKaMepbl, MUKpOoHEI, pene, oborpesatenu, po0oThl U MPOMBILLNIEHHOE
obopydoBaHne Ona NPOW3BCACTBA UMK yrpaeneHusa npoueccamu. Ona nonyvyeHusa AoncnHUTENbHOW MHAOP-
mMaumnum cm. [35].

WckyccTBEHHBIN MHTENNEKT MOXET ChirpaTh BaXHYHO PONb B KOHTEKCTE cUCTeM MHTepHeTa Bewei. Coga
BXOAMT aHarnua BXOOALWMX OAaHHbBIX U MPUHATHE pelweHnid, KOTOpble MOTyT NOMOYbL B AOCTWKEHUWU Lienei cu-
CTeMbl, TAKMX Kak ynpasneHue dunsnyecknMy obbektamu 1 hmnsnyeckMMin npoueccamu, nocpeacTBoM npeno-
CTaBMneHus B peanbHOM BPEMEHW KOHTEKCTYanu3npoBaHHOW NPOrHo3HoW MHopMaLmu.

5.14.3 Kubepduaunyeckme cuctemsbl

Kubepursnyeckme cucTeMbl — 3TO CUCTEMbI, aHANOTMYHbIE CUCTEMaM UHTepHeTa BeLLeW, HO Takue, B
KOTOPLIX ForMka ynpasneHusi NPUMeHsieTcs K NocTynawLMM ¢ AaTYMKOB BXOAHBIM OAaHHBIM € LiENb Hanpas-
NATb paboTy NCNOMHUTENBHBIX YCTPOWCTB M TEM CaMbIM BIIUATL HA NPOLECCHI, MPOUCXOAALLME B (DU3NYECKOM
Mupe.

Mpumepom knbepranyeckon cucTemMbl MOXKET CryXUTb poboT. B 3aTom cnyvyae nocTtynawoLiMe oT gar-
YMKOB BXOOHbIE JAHHbBIE HAMPSAMYI0 NCNOMNb3YKTCS AN ynpaeneHus poboTom 1 Ang BbINONHEHWS JeWCTBUIA B
hUan4ecKkom mupe.

PoboToTexHuKa oxBaTbiBaeT BCe BUAbI AeATENLHOCTH, CBA3AHHbIE C NMPOEKTMpOBaHMeM, cOOpKoW, Npo-
M3BOOCTBOM, YNPaBAeHWEM W UCMOMb30BaHWeM poBOTOB AN BbINOMHEHWS PasnUYHbIX NPUKIagHbIX 3a4ad.
PoBoT cocToUT U3 3NEKTPOHHLIX, MEXAHWYECKNX, MPOrPaMMHEIX KOMMNOHEHTOB M BCTPOEHHLIX NpOrpamMmM, Tec-
HO B3aMMOAENCTBYOLWMX APYr C APYrOM pagu OOCTUXKEHWA Lenel, NocTaBneHHbIX B paMKkax KOHKPeTHON npu-
knagHon 3agadn. PoboTel 0BbIMHO cogepkaT Aartyuky AN OLEHKU UX Tekylen cutyauvu; briokum obpaboTtku
Ans obecneyeHns KOHTPOMS M yNpaeneHUs NOCpedCcTBOM aHanuaa u NnaHWpoBaHWsa AeNCTBUIA; NPUBOAbI ANS
BbIMOMNHEHUs AeWcTBKUiA. [poMbIlIneHHble poboThl, yCTaHaBNMBaeMble Ha NPOM3BOACTBEHHbLIX y4YacTkax, 3a-
nporpaMMMpoBaHbl Ha TO, YTOObI B TOYHOCTM pa3 3a pa3oM W 6e3 Kakux-Nnnbo OTKMOHEHWIA MOBTOPATL O4HU U
Te Xe TpaekTopuu n gencteus. CepeucHblie poboTel U poboTel ANA cOBMecTHON paboTkl ¢ YenoBekoM (kon-
nabopatuBHble poboTkl, KOBOThI) 4OMKHEI a0anTUPOBATLCH K M3MEHSIOWMMCHA CUTYaUnsamM U AMHAMUYECKUM
cpegam. lNporpammupoBaHue aTon rMBKOCTU YPE3BbIYANHO CMOXHO W3-3a BCeN TON N3MEHYMBOCTU, C KOTOPON
NpUXoauTca UMeTh Aero.

B kayecTBe koMMnoHeHTOB knbepdurandyeckmx cuctem cuctembl VA moryT GbiTh YacTb ynNpaBnsioLLero
nporpaMMHoro obecnedeHns 1 npouecca NNaHWPOBaHWS B paMKax napagurmbl «M3mMepsid, NraHupyn, aei-
cTByi», obecneumneas pobotam BO3MOXKHOCTE MpucnocabnmMeatbecs K CMTyauum B criyyasx nosisneHvs npe-
NATCTBUIA UK NepemMeLleHns uenesbix obvekToB. ObbeanHeHne poboToTexHukM ¢ cuctemamu MM B kadvecTee
KOMMOHEHTOB AenaeT BO3MOXHbIM aBToOMatudeckoe gmamyeckoe B3ammogencTeme ¢ obbexktamu, okpyxato-
Wwen cpedon v NmoasmMu.

23

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 27/ 62
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71476-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69318
https://gostexpert.ru/gost/gost-71476-2024?utm_source=pdf&utm_medium=69318&utm_term=page

FOCT P 71476—2024

5.15 OoBepue kK cuctemam MU

5.15.1 O6wure nonoxeHun

Mon cnocoBbHocThio cucteM VA Bhi3biBaTL AOBEPME MOHMMAKTCA KAa4ecTBa U CBOMCTBA, KOTOPbIE MOMO-
ratoT COOTBETCTBYHLINM 3aUHTEPECOBaHHBbIM CTOPOHAM MOHATL, COOTBETCTBYET N cucteMma VA nx oxungaHu-
AM. OTW Ka4ecTBa W CBOWCTBA MOTyT MOMOYb 3aWHTEPEeCoBaHHbIM CTOPOHaM ybegnTecs B TOM, YTO:

- cuctembl MM Obinu gomkHbeiM 06pasomM CNpoeKTMPOBaHbl M ObiNO NMOATBEPKAEHO MX COOTBETCTBUE
OEeNCTBYHLWNM NpaBvnam M ctaHgaptam. 9To nogpasymeBaeT obecneyeHne yBEpPEHHOCTHU B Ka4eCcTBe U po-
bacTHoOCTH;

- cuctembl MM cosgaHbl B MHTEpecax COOTBETCTBYHLUMX 3aMHTEPECOBaHHbIX CTOPOH, MMEKLKX CO-
rfacoBaHHble Luenu. 310 nogpasyMeBaeT 0CBEAOMITEHHOCTb 3aMHTEPECOBaHHBIX CTOPOH O MexaHuamax pa-
BoTel anroputMoB MM 1 noHMMaHue Mmu oBLWMX MPUHLKMNOB PYHKUMOHWPOBaHMA cucTembl M. 3To Takke
nogpasymeBaeT obecnevyeHne yBepeHHOCTU B KBanugrkauum n/mnn npoBegeHue ceptudukauum npoLeccoB
paspaboTku 1 akcnnyartaumu M B COOTBETCTBUM C HOPMAaTHBHO-NPaBOBbIMU TpeboBaHUSAMK K OTpacreBbiMK
cTaHgapTamu, Koraa TakoBble UMetoTCs;

- Hagnexawmum obpasoM MOeHTUUUWPOBaHbI CTOPOHbLI, OTBETCTBEHHbIE WM MOAOTYETHbIE 33 CUCTe-
Mbl A,

- cuctembl N paspabaTkiBaloTcs M aKCNNyaTUPYTCS © YYETOM COOTBETCTBYHOLMX pervoHanbHbIX WH-
TEpecoB.

JononHuTensHy MHopMauuno cM. B TEXHUYECKOM oT4HeTe [18].

5.15.2 PobacTHocTb cuctem UA

MpumeHuTensHo k cuctemam VI nog pobacTHOCTLIO NOHMMAETCHA Ux cnocoBHOCTL Npu Nibbix 0bCcTo-
ATenbLCTBax NoggepXuBaTe Npeanonaraslwnics Ux paspaboTunkamm ypoBeHb NokasaTtenei Npon3sognTens-
HocTH. MNMpumMepom poBacTHOCTK siBNfAeTCs CNocoBHOCTE CUCTEMBI BBIMOMHATE CBOM (DYHKUMW B MPpUEMIIeMbIX
npegenax, HeCMoOTps Ha BHELLIHee BMellaTenbCTBO UMW XEeCTKUe YyCrnoBus oKpyxatoLlen cpeabl. PobacTHocTe
MOKET OXBaTbiBaTb APYyrve CBOWCTBA, TaKWe Kak XW3HecnocobHOCTb U HadexXHocTb. Hagnexallee dyHKLM-
oHupoBaHue cucteMbl M HenocpencTBeHHO cBA3aHO ¢ 6e30MacHOCTbIO 3aMHTEPEeCOBaHHbIX B HEA CTOPOH B
OAaHHOW cpefe UIv KoHTekcTe nubo obecnednBaet ee (cm. [18]).

Hanpumep, pobactHas cuctema MM Ha ocHoBe mMalUuMHHOTO 0By4yeHus MoxeT ObiTb cnocobHa Bhinon-
HATb 0006LLeHNe ANs 3alyMNeHHbIX BXOOHbBIX AaHHbIX, MpefoTBpallas, HanpuMep, Ype3MepHy NOAroHKY
MoAOenu K AaHHbIM (MepeTpeHnpoBaHHocTh). OgHMM M3 BapnaHToB obecneveHus pobacTHocTu asnseTcs ob-
y4yeHue Mmogenu (Mogenen) ¢ ucnonb3osaHnem 6onbLinx Habopor 0ByvaLWLKUX AaHHbIX, BKNIOYaKOLLMX 3aLlyM-
neHHble obyyatowme gaHHble (cm. [18)).

Hanwu4yue cBoictBa pobacTHOCTM roBopuT © cnocobHocTu (Mnu HecrnocobHOCTK) cucTembl obecnedun-
BaTb COMOCTaBUMbIE MOKasaTenu NpoM3BOAWTENBHOCTM Ha HETUMWUYHbLIX OaHHBIX — B OTNUYME OT AaHHbIX,
OXMOAeMbIX B XOA4e TUMUYHBIX Onepauunii, UNKM Ha BXOOHbLIX OaHHbIX, HEMOXOXUX Ha Te, Ha KOTOPbIX CUCTEMA
Bbina obyyeHa (cMm. [36])).

Mpw obpaboTke BXOAHBIX AaHHbIX OT cucTembl MW oxuaaeTcs, 4To oHa ByneT reHepupoBaTh NPOrHO3bI
(aBnsAwoWMecs ee pesynbratamMy) B paMKax HEKOTOPOro NPUEMITEMOro, COrmacoBaHHOMo W/unm aggeKTBHO-
ro guanasoHa. [axe ecnun aTu pesynbTaTbl He ABMATCA MAeanbHbIMKW, CUCTEMA BCE eLle MOXET CYMTaTbCH
pobacTHol. cuctemy VA, y koTopoid peaynsratel 06paboTku BXOOHLIX AaHHLIX HE yKNaObIBalTCH B 3TOT Mpu-
eMIneMblil, cornacoBaHHbIA U/ 3 eKTUBHbLIA ananasoH, pobacTHON CYNTaTb HEMb3SA.

PobacTHOCTE MOXeT No-pasHoOMYy MHTEpPNpPeTMPOBAaTLCA ANS PasnuyHbIX TMNoB cuctem MW, Hanpumep:

- pobacTHOCTb peErpeccMoHHON MOAENM — 3TO CNOCOBHOCTE UMETL NPUEMIIEMbIE METPUKMA aMNNUTYabI
OTKNMKa nNpu NHBOM KOPPEKTHOM BXOOHOM 3HAYEHWM;

- pobacTHOCTb kKnaccupuKauMoHHON Moaen — 3To cnocobHOCTL n3beraTb NOSABNEHUHA HOBbIX OLLINBOK
Knaccudukaumm npu nepexoge oT TUMNUYHBIX BXOAHbLIX 3HAYEHWA K BXOOHLIX 3HAYEHUAM, Haxoaswumcs B
onpegeneHHOM guanascHe, OTAnYaoWweMcs oT TUNNYHBIX 3Ha4YeHUN.

5.15.3 HapexHocTb cuctem UA

HapexHocTb — 3T0 cnocoBHOCTL CUCTEMBI MMM 0BbEKTA B 3TOW CUCTEME BLINOMHATL Tpebylolmecs oT
Hero oyHKUMW B 3a[@aHHbIX YCITOBUAX B TEYEHWE YCTAaHOBMNEHHOro nepuoga Bpemenn (cm. [37]).

Moa HagexHocTb cuctemMbl MW noHMMaeTcs ee cnocobHOCTL MOCNenoBaTenbHO M KOPPEeKTHO Bblaa-
BaTb Ha CTaguu 3Kcnnyatauuu (cMm. 6.2.6) Tpebyemble NporHoasl (cM. 3.1.27), pekoMeHaauumn U peLLeHus.

Ha HapexHOoCTb MOryT MOBMUAThL, Kak MUHUMYM, poBacTHOCTk, cnocobHocTe oboblaTts, nocnegoea-
TENbLHOCTL U XM3HecnocobHocTb cuctembl V. Mpeagnonaraetcsl, UTO BCe BXOOHbIE JaHHble M HACTPOMKM
OKPY>EHWA, COOTBETCTBYIOLIME YCTAHOBIEHHLIM KPUTEPWUSM, OOMKHbI NpaBunbHO obpabaTeiBaThbes B Xxome
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dyHKLUMOHMpoBaHWs cuctembl M. HekoTopble M3 BXOAHbLIX AAHHLIX MOTYT OTNMYaThCH OT TeX AaHHbIX, YTO
MCNonb30BanMchk Ha ctaguy pas3paboTku, HO UX NOABMEHWME BO3MOXKHO B XO4e 3Kcnnyatauum cuctembl. Pe-
3epBUpoBaHue cuctemel MW nnu ee KOMNOHEHTOR TaKXe MOBLIWAET HAAEXKHOCTL, obecneyrBas peanusayunm
NOrvKy OenoBbiX NPOLIECCOB, KOTOpLIE BeAYT ceba Tak Xe, Kak U ucxoaHasa peanusauus. PesepeHas cuctema
BKMYaeTcsa B paboTy B cnydae cbos cuctemsl .

HapexHocTb MoxeT cnocobcTBoBaTh (DYHKUMOHaNbHOW GesonacHocTk cuctemsl MW B Tom cMbicne, 4TO
B COOTBETCTBUW C TpeGOBaHWAMM 3aMHTEPECOBaHHbLIX CTOPOH A5 3aLLMThl CUCTEMbl UK €€ YacTK OT onpeae-
MEHHOTO BUAA OTKA3a HY>KHbl aBTOMaTUYECKME MepbI 3allWThl U onepauun.

5.15.4 }KuzHecnocobHocTb cuctem UA

YKunaHecnocobHoCcTe — cnocoBHOCTL CUCTEMBI BOLICTPO BOCCTaHaBnMBaThk paboyee COCTOSHWE Mocne
nHunaeHTa. OTKa30yCcTONYMBOCTE — 3TO CNOCOBHOCTEL CUCTEMLI MPOAOIKATE PYHKLUMOHMPOBATE (BRO3MOXKHO,
C NOHWXKEHHBIMW BO3MOXHOCTSIMW) NPV BO3HUMKHOBEHMMW B cUcTEMe COOEB, OTKa30B W HEMCMPAaBHOCTEN.

B cny4ae cuctem WU, kak n B cny4asix Apyrux TMNOB MHPOPMaLUMOHHbIX cucTeM, cbon 1 oTkasbl obo-
pyOOBaHWsA MOTYT MOBMWATL Ha MPaBUIbLHOE BLINOMHEHWE anropuTMa.

HapexHOoCTb W Xn3HecnocobHOCTL B3aMMOCBA3aHbl, OAHAKO 0XUOAaeMble YPOBHM 0BCMYKMBAHUS U OXKN-
OaHUS pasnuyHbl, NPUYEM YCTAHOBMNEHHbIE 3aMHTEPECOBAHHBIMW CTOPOHAMK OXUOAHUS B OTHOLLEHUUN KU3HEe-
CcrnocobHOoCTU, BO3MOXHO, HMXe. B cnydae onpeneneHHbIx TUNOB cO0OEB M OTKA30B XU3HeCNocobHasa cuctema
MOXET NMPEeATIOKMTb NOHWKEHHBIN YPOBEHb (DYHKLIMOHUPOBAHWUS, KOTOPbLIA MOXET BblTh NPUEMNEMbIM ANA 3a-
MHTEPECOBaHHbIX CTOPOH. *KN3HECNOCODHbIe CUCTEMbI TakXKe AOMKHbI No Mepe HeobxoaMMocTu npedycma-
TpuBaTh cnocobbl BoccTaHOBMNEHUs1 paboTocnocobHoOCTW.

5.15.5 YnpaenaemocTk cuctem UA

YnpaBnsieMocTe — 3TO CBOWCTBO cucTembl MW, o3Haualollee BO3MOXHOCTL ANSA YernoBeKa WIK WMHO-
ro BHELLHEro areHTa BMellnBaTbCcA B (DYHKUMOHUPOBaHUE cUCTEMbI. YNPaBnaeMoCcTs MOXET AOCTUraTbes 3a
CYeT NpegocTaBneHnst HadeXHblX MEeXaHW3MOB, C MOMOLLbIO KOTOPbIX areHT MOXET B3ATb Ha cebs ynpasneHve
cuctemon M.

KnioyeBbIM acnekToM ynpaenseMoCcTy ABMAETCS onpeneneHne Toro, Kakme areHTel (Hanpumep, noctas-
LWUKMKW NPOAYKTOB UMW CEPBUCOB, MOCTABLUUK KOMMOHEHTOR MW, nonb3oBatenks, U/MNu perynupyroLLnin opraH)
MOryT YNpaenaTb TEMW UMW MHBEIMW KOMNOHEHTaMu cuctemsbl U,

JononHuteneHyo nHdopMaUuo 0b ynpaBnsaeMocTy MOXHO HAaNTK B TEXHWYECKOM oT4eTe [18], nogpas-
pen 9.4,

5.15.6 ObbAcHUMOCTb cuctem UU

OBbACHUMOCTL — 3TO CBOWCTBO cucTemMbl MW npenoctaBnsaTh B MOHATHOM ANA N0Aen Buae uHdopma-
LUWI0 O CyLlecTBeHHbIX hakTopax BMMAKOLWMX HA pPe3ynsTaThl ee PyHKUNMOHUPOBaHUA. OBBACHUMOCTE MOXET
ObITb 0ocobeHHOo BaxHa, korga BuipabaTthiBaemble cuctemon M pelieHus 3aTparuBaloT UHTEpPeck! usnde-
CKUX nuy. Jlogu CKNOHHBI HE OOBEPATH PELUEHUI, eCl HE MOTYT MOHATh, YTO K HEMY NPUBENO, 0COBEHHO
€Cfny 370 pelieHne Kakum-nnbo obpasom HebrnaronpuaTHO AMNSA HWMX JIMYHO (Hanpumep, OTKasaHOo B npeno-
CTaBMneHWn KpeguTa).

OBBbACHUMOCTbL TaKkKe MOXeT OblTb MOMe3HBIM MHCTPYMEHTOM Npu Banugauunu cuctemMel M, gaxe ecnu
NPUHYMaeMble PELLEHWSA HAMPSMYH He BNUSOT Ha nogen. Hanpumep, ecnu cuctema MW aHanuaupyeT npes-
CTaBIMEHHYK HAa M300paXeHUn CLEeHY C LEenbi UOeHTUUKaALMM B He OBBLEKTOBR, TO MOXET DbITb MOMe3Ho
YBUAOETL 0OBSACHEHWE NPUYMH PELLEHUS, KAcaloLLEerocs CoaepXaHus cLleHbl — Kak cnocob ybeauTscs B TOM,
4YTO pe3ynbTaThl MAEHTUOUKALMM eNCTBUTENBHO COOTBETCTBYIOT TOMY, YTO yTBep#aeTca. B uctopuu cuctem
N n3BecTHblI NpMMepbI, Korga nNpu OTCYTCTBMM Takoro poga obbACHEHMId BNOCNeaCTBUM OKa3bliBanocChk, HTO
NW-cnctema ngeHTUMLMpoBana HekoTopble 00beKTHl B CLLeHE Ha OCHOBE NPKWCYTCTBOBABLUMX B 00yYaloLLmMX
OaHHbIX CryYalHbIX KOppensuui.

O6bAcHMMOCTL MOXeT npolle obecnedmeatbes Ana ooHMX TunoB cucteMm W, yem gns gpyrux. Tak,
0bbsACHUMOCTL rMyBOKUX HEMPOHHLIX CETEel MOXET NpeacTaBnsaATh Npobnemy, NOCKoNbKY CNOXHOCTL CUCTEMBI
MOXET 3aTpyOHUTbL NPegocTaBleHne OCMbICIIEHHOro 0DbACHEHWS TOTO, KaK cMcTema NpuLlfia K pelleHuio.

OcHOBaHHbIe Ha MpaBWiax anropuTMbl, TakMe Kak CMMBOJSIbHbIE METOObl U OepeBbsl PeLueHui, YacTo
CUYMTaKTCHA XOPOLWO OOBACHMMBIMMK, MOCKOMbKY CaMKu NpaBuiia HanpsMyl MO3BOMSOT OaTb OnpegerneHHbie
0bbsicHeHUA. TeM He MeHee, 3TV OBBLACHEHMS MOTYT CTAHOBUTLCS MEHEe NMOHATHBIMU MO Mepe Toro, kak byayT
pacTu pa3mepbl U CIMIOXHOCTb TAKUX MOAeNen.

5.15.7 NpepckasyemocTb cuctem UA

[MpenckasyemMocTb — 3TO CBOMCTBO cucTeMbl MW, fatliee BO3MOXHOCTb 3aUHTEPECOBaHHbIM CTOPOHaM
JenaTb HageXHble NpegnonokeHnst o pesynbsratax ee paboTol. MNpedckazyeMocTb UrpaeT BaxHyto ponb B obe-
crnevyeHun npuemnemocTtn cucteMm MM 1 yacto ynommHaeTca B gebaTtax no aTvke B OTHOWeEHUKU cuctem WA,
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[oBepwe K TEXHONOMMAM 4acTO OCHOBaHO Ha NpeAcka3yeMOoCTW: CUCTEME OOBEpPSAI0T, eCriv ee Nofb3oBaTenu
crnocoBHbl NpeacKasaTtb, kKak cucTema noeefeT cebst B oNpedeneHHon cutyauum, — NycTb Oaxe 3TW Nonb3o-
BaTenu U He cMoryT 0OBACHUTL (haKTOpPhI, NEXallue B OCHOBE NOBeAEeHUsA cucTeMel. HanpoTue, nonb3oBaTenu
MOryT NoTepsATh JOBEPUE K CUCTEME, €CMNU Ta Ha4yHeT paboTaTe HeoXKMOaHHbIM 06pa3oM B CUTyaLMsaX, Koraa
NpaBuUMbHbIA OTBET KaXKeTcsl OYeBUOHbLIM.

TeM He MeHee, MMeeTCsl HEeCKOMNbKO NpobrnemM ¢ HauBHbLIM NpPeacTaBneHMemM O Npeackas3yeMoCcT, OCHO-
BaHHOM Ha ugee 0 TOM, YTO YeNnoBeK JOMKEeH MMeTb BO3MOXHOCTb NpeackasbiBaTe NnoBegeHne cuctemsl MA:

- onpegeneHve, HEMNOCPEACTBEHHO ONMpaloLWeecs Ha NOHMMaHWe YEeroBEKOM, MO CBOEW CyTW cyObek-
TuBHo. OnpefeneHne nNpeackasyeMoCTU OOIKHO UCMONb30BaThk OOLEKTUBHLIE, KONMUYECTREHHO U3MEpUMbIE
KpUTEPUN;

- OomkHa BbiTb BO3MOXKHOCTE YCTAaHOBUTL JoBepue K cucteme MW B cnyyae, korga, HanpuMmep, oguH-
€AWHCTBEHHbI YernoBeK He MOXET NpeackasaTh ee TOYHOE NOBEeAEeHMEe BO BCeX cuTyaumsx. Ctatuctmyeckas
rapaHTWsi yMecTHoCTU noseneHus cuctemol MW moxeT GbiTe Gonee nonesHon. OBocHoBaHWEM Takoro yT-
BEPXKAEHNA CMYXWUT TO, YTO MHOTME METOLbl MallMHHOro oby4yeHus BbiAaloT HensbexxHO Henpeackasyembie
peayneLrarhbl.

MpenckasyemMocTb B3aUMOCBA3aHa ¢ TOYHOCTLH. [1oBbILLAKOWME TOYHOCTE METOALI MOTYT CHU3UTbL BEpO-
ATHOCTL TOro, YUTo cuctemebl MW BynyT BoigaBaTe HenpeackasyeMble pesyrnsraThl.

5.15.8 NMpo3payHocTb cuctem UA

Mpo3pa4HocTb cucteM MM nogoepxuBaet YenoBeKO-OpPUEHTUPOBAHHbIE LIeNN CUCTEMbI U ABNSAETCA Te-
MO MpOAOCIKAKLMXCA UccrnenoBaHuin M auckyccuid. ObecneyeHwe Npo3padyHOCTM B OTHOLUEHUU CUCTEMBI
MIN moxeT BknouaTe Nepegady 3avHTEpPecOBaHHbIM CTOPOHaM COOTBETCTBYHLLEA MHOPMALUKN O CUCTEME
(HanpumMep, cBeAEeHUI O LIensx, U3BECTHbIX OrpaHUYeHnax, onpeeneHusax, NPOeKTHEIX pelleHusx, npegnono-
XEHUSAX, XapakTepucTUKax, MOAEenax, anroputMax, metogax obyyeHus 1 npoueccax obecnedyeHus KauecTsa).
Kpome Toro, obecnedeHne npoapadHocTi cuctembl MW moxeT BkniovaTbk MHOPMUPOBaHME 3aMHTepecoBaH-
HbIX CTOPOH O MOAPOBHOCTSX, KacallUXCa OaHHbIX, MCNOMb3YEeMbIX NMPW CO34aHUN CUMCTEMbI (Hanpumep, o
TOM, Kakve, roe, Korga v nodemy cobupatoTcsl AaHHble, U Kak OHM UCMONb3YTCA), a Takke 3alMTbl nepco-
HamnbHbIX JaHHbIX — BMECTE CO CBEeAEHUAMU O HAa3HAYEeHUN CMCTEMBI U O TOM, Kak OHa Bblna NnocTpoeHa U pas-
BepHyTa. ObecneyeHne NpoO3pavHOCTU TAKXKE MOXKET BKMHOYaTb MHOPMUPOBaHNE 3aUHTEPECOBAHHEIX CTOPOH
0 BbIMOMHAEMBIX NpoLeaypax u 06 cnonb3yeMoM ypoBHE aBToMaTu3aLuu.

MpumeyaHue — PackpeiTne onpegeneHHon MHopmaunm B MHTEpecax obecnevyeHns Npo3pavyHoCT MOXKET
NpOTUBOPEYUTEL TpeboBaHWam no obecnevyeHWo 6e30MacHOCTH, KOH(UAEHUWANBHOCTU W 3alUUTE HENPWKOCHOBEHHOCTU
YaCTHOM XM3HK (NepPCOHanbHbIX JaHHbIX).

5.15.9 NMpegB3AaTOCTL M CNIpaBegnMBOCTbL cuctem UU

MoHATHME «HeoawHaKoBbIA nogxod» (bias) B 3aBMCUMMOCTM OT KOHTEKCTa MOXET nogpasyMeBaTh Kak
«NPeaB3aTOCTb, HEOBHLEKTUBHOCTLY, TAK U MPOCTO «AN(depeHLMPOBaHHbIA NOAXO4» .

B obrnacTu McKycCTBEHHOIO MHTeNNekTa nog «AnddepeHUnpoBaHHbIM NOAXOAOM» MOHUMAETCA naes o
TOM, YTO pasHble cUTyauuu TpebyloT pasnuyHore nogxoda. B atom cmbeicne guddepeHunpoBaHHbIi Nogxoq
MO3BOMAET cMCTEMAM MalWHHOro 0by4eHnsa CyaAnTb O TOM, YTO O4HA CUTYaUus OTNIMYaeTcs OT APYroM, U BECTH
cebs no-pasHomy. Takum obpasom, andepeHLMpoOBaHHbIA NOAX0M ABMNSAETCA PyHAaMeHTanbHbIM hakToOpoMm
AN npoLecca MallMHHOro obyyeHna v ona agantauui NOBEAEHWS K KOHKPETHOM CUTyaLuuKn, ¢ KOTOPOW npu-
XOQUTCA CTanknuBaTbcs.

OpHako B couManbHOM KOHTEKCTe Mof TEPMUHOM «MPeAB3ATOCTb» YacTO NOHWMAETCH NpefcTaBneHue
0 TOM, YTO OMpeferneHHbIe PasnuuMsa B OTHOLIEHUW K KOMY-TO WX YeMy-TO ABMAKTCH HecnpaBegnvBbiMM.
Bo n3bexaHue nyTtaHuubl B KoHTekcTe MW BMecTo gaHHOro TepMuHa Ucnonb3yetcsl TEPMUH «Hecrnpaseg-
nuBocTb» (unfairness), o3HavawLW WA HeEONpaBoaHHyw OuddpepeHUmalunio B oTHoweHun 1 obpaboTke, B pe-
3ynbTaTte KOTOPOW OTOAaeTCA NpeanodYTeHWe OnpeaeneHHbIM rpynnam, KOTOpble BbIMIPLIBAOT MO CPABHEHMWIO C
apyrumu rpynnamu. Hecnpaeegnueoe nosegeHue cucteMbl A MOXET NpUBECTU K HEYBAXKEHMIO K (hakTam u
CMOXUBLUMMCS YBexXaeHnam n HopMaM, CNedcTBUEM YEro MoryT cTaTb (0aBoOpPUTU3M U/MMWM AUCKPUMUWHALNS.

HecmoTps Ha To, YTO onpegenexHHas andgepeHLMPOBAHHOCTL B OTHOLLEHMW HeobxoauMa ansa Hagne-
*allei paboTel cuctemsl A, B Hee MoxeT DbiTb HENPeAHAMepeHHO BBeeHa HexenaTenbHasa NpeBasiTocThb,
4YTO MOXET NPUBECTU K HECTpaBeanuBbIM pe3ynstatam paboTel cucteMbl. MICTOUHUKKM HexenaTernbHon npes-
B35TOCTM B cucTemax M BzanmocBa3aHbl 1 BKNOHAKT B cebs KOTHUTUBHYO NPeaB3ATOCTL Yenoseka, npen-
B35ITOCTb B JaHHbIX W NPeaB3ATOCTb, KOTOPYH MOPOXAAT MHXEHEPHbIe pelueHus. [peaB3aTocTb B obyuya-
HOLLMX OaHHBIX ABNSETCH OCHOBHbLIM MCTOYHWMKOM MpeaB3aTocTu B cuctemax M. KorHMTuBHaASA NpedB3aTocTb
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YenoBeKa MOXEeT NMOBNUATbL Ha pelleHus, kacawliunecs cbopa n 06paboTkM OaHHbLIX, apXUTEKTYPbl CUCTEMBI,
obyyeHunsa mogenen, a Takke Ha Apyrue pelleHns, NPUHUMaeMble B Xxoae pa3paboTku.

MuHuMKU3aLMa HexenaTernbHOM NpeaB3saTocTu B cuctemax MW aensieTca cnoXHon 3agadven, oqHako Bbl-
ABMNEHNE N yCTpaHeHWe NPeaB3siTOCTU BO3MOXKHbI (CM. [14]).

5.16 Bepudukaumsa v sanugaumna cuctem UA

Bepudukaunsa asnsertca noarsepxaeHneM Toro, 4To cuctema Oblna NocTpoeHa KOPPeKTHO W BbIMOor-
HAET ycTaHOBNeHHble TpeboBaHus. Banupauua senaeTcs noaTBepXAeHUeM rnocpedcTBOM npeacTaBneHus
0BBbEKTUBHLIX CBWMAETENLCTB TOro, YTO BbINK BLIMNONHEHbI TPeBOBAHUS B OTHOLLUEHUW KOHKPETHOTo npeano-
naraeMoro MCnonb3oBaHua UNu npuMeHeHus. OTHocALMeCA K BepuduKaumMm M BanuaaumMn coobpaxeHus
BKINIOYAIOT cneaylollee:

- HEeKOoTOpble CUCTEeMbl SIBMSIOTCS NMOSHOCTLI0 BepUULMPYEMbIMM (T. €. MOTyT ObiTh BEPUULMPOBaHLI
BCE KOMMOHEHTLI CUCTEMbI MO OTAENLHOCTK NMBO crucTema B Lienom);

- HEeKOoTOpble CUCTEMbI ABMNATCH YAaCTUYHO BEPUGULMPYEMBIMU U YACTUYHO CNOCOGHLIMW NPONTY Banu-
Aauuio (ecnu, HanpuMep, No KpanHein Mepe oAWH KOMMNOHEHT CUCTEMBI MOXKET 6biTh MHOUBUOYANBHO BepUdU-
LWpOBaH, a OCTanbHbIE KOMMOHEHTL! M CUCTEMA B LIENOM CMocoBHbI MPOUTY Bannaauuio);

- HEKOTOpbIE CUCTEMBI ABMAKTCA HEBEpUMULMPYEMBIMM, HO CNOCOBHBIMW NPOWTU BanWaauuilo (ecnu,
Hanpyvmep, HW OOWH KOMMOHEHT CUCTEMblI He MOXEeT BbiTh BepudULMPOBaH, HO BCE KOMMOHEHTbl CUCTEeMbl,
nubo cucTtemMa B LernoM cnocobHbl NPOATY Banuoauunio);

- HeKoTOopble CUCTEMBI ABMNAIOTCA HeBepuUUMPYEeMbIMA 1 CMOCOBHLIMK MWL YaCcTUYHO NPONTK Banu-
Aauuio (ecnu, HanpuMep, HU OAWH KOMMOHEHT CUCTEMbI HE MOXKET BbiTb BEPUMDULUPOBAaH, HO XOTA Bbl 0OUH N3
KOMMOHEHTOB cnocobeH UHAUBKUAYANLHO MNPOMTK BanUaaLumio);

- HEKOTOpbIE CUCTEMbI SIBMNSIOTCA HEBEPMMULMPYEMBIMU U HE CMOCOBHBIMKU NPONTY Banuaaumio (ecnu,
HanpuMep, HA OAMH KOMMOHEHT CUCTEMbI He crnocobeH NpoiTu HY BepuduKaLmio, HA Banuaauuio).

5.17 Ucnonb3oBaHue cuctem MW B HECKONMBKUX KOPUCONKLMAX

Cuctembl M moryT pasBepThIBAaTLCA WU 3KCNNYaTUPOBATLCS B OPUCAMKLMAX, OTMIMYHBIX OT TeX, B KOTO-
pbiX cucTeMa Bbina cNpoekTUpoBaHa U/Mnu M3roTorneHa. Pa3paboTunku n npoussoguTenu cuctem MW nomx-
Hbl MOHUMAaThb, YTO MPUMEHSIEMbIE HOPMAaTUBHLIE NPaBOBLIE TPEOOBaHWA B pasHbIX KPUCOUKLUSAX MOTYT pas-
nuyaTbCA.

Hanpumep, or aBToMobuna, NpomM3BeAeHHOro B OOHOW HPUCOMKLMU, MOXET noTpeboBaTbca COOTBET-
CTBME OTNUYALKMMCH HOPMaTWUBHbLIM NpaBoBbLIM TpeboBaHusAM, 4ToObI BbINO paspelueHo BBE3TH ero Ha Tep-
PUTOPUIO C OPYrON HOPUCOUKLMEN.

Kpome Toro, cuctemel M obbiuHO TpebytoT cbopa, 0bpaboTKM M MCMOMbL30BaHWUA OaHHbIX HA CTAgUAX
pa3paboTku 1 akcnnyaTaumm cuctemsl VA, a Takke yHUUTOXEHMA AaHHBIX HA CTaAWW BbIBOAA M3 3KCMNnyaTa-
uun. PaspaboTymkn, npon3BoguTenn U nonb3oBarenu cuctem MW OomkHbl 3HaTh, YTO HOPMAaTUBHbIE NPaBo-
Bble TpeboBaHWA B OTHOLEHWM cbopa, UCNONb30BaHUS N YHUHYTOXKEHWSA JaHHbIX TaKKe MOryT pasnMyaTbecs B
pasHbIX KPUCOANKUNAX.

YToBbl CMArYUTE NOCNEACTBUA HEOAMHAKOBOCTU HOPMATMBHbLIX MPaBOBLIX TpeboBaHWUA, pa3paboTUmKn 1
npousBoguTenu cuctem M MoryT Mcnonb3oBaTb O4HY UM HECKOMBKO U3 CReayowWwmnx Mmep:

- BbISIBUTE NMPUMEHMMble HOPMAaTUBHbIE NpaBoBbie TpeboBaHus, Noa KoTopble cuctema U moxeT noga-
nagatb Ha aTane NoAroToBKU. B WX 4yMcno gomkHbl BbITh BKMHOYEHLI HOPMAaTUMBHbIE MPaBoBble TpeboBaHwus,
kacawlwmnecs cbopa, MICNONb30BaAHWUA U YHUUTOXEHUSA OAHHbIX;

- paspaboTanTe nnaH UCMONTHEHUA NPUMEHNMbIX HOPMaTUBHbLIX NPaBoBbIX TpeboBaHWA TOW pUCOMK-
U1K (Tex PUCOMKUURA), B KOTOPOW(bIX) NpeanonaraeTca pasBepHyTs U 3KcnnyaTupoeaTte cuctemy WIA;

- paspaboTaiTe NnaH MOHWTOPUHIA UCMONHEHUSI HOPMATUBHLIX NPAaBOBLIX TPeDOBaHWA BO BPEMS MpO-
€KTUPOBaHWS U pa3paboTKK, pa3BepThiBaHUA, IKCNNyaTaLuu U BLIBOAA U3 aKcnnyatauum cuctemsl NN,

- paspaboTtanTe nnaH MOHUTOPUHIa NIOObLIX M3MEHEHWUI B HOPMAaTUBHbIX NMPaBoBbIX TpeboBaHUAX 1 pe-
arMpoBaHWUa Ha HUX;

- BHegpwuTe rmbkue Noaxodbl K NPOEKTUPOBaHUIO, Pa3BepThIBAHMIO W SKCMnyaTaumm.

5.18 CoumanbHoe BO3geNCTBMUE

Cuctembl VA HECYT C cobon pPA4 PUCKOB, KATEropun KOTOPBIX ONpenenArnTCA TAXeCTbO NoTeEHUMNANbHbIX
NOCNeacTBUN OTKa30B, cboeB 1 HeoXungaHHoro nosegexHnsa. B yncno CylwleCTBEHHbIX CbE!I{TOpOB ONA OUEeHKM
YPOBHA pUCKa BXOOAT crnegyrowne:
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- TUM MpOCTpaHCTBa AENCTBUIM, B paMKax KOTOPOro cucteMa (yHKUMOHWpYeT (Hanpumep, 3TO MOryT
GbITb pekoMeHAaUMn Uiu e MpsiMble 4eUCTBUS, BbINOMHAEMbIE CUCTEMON B e OKPYKEHWK);
NpUCYTCTBME UMK OTCYTCTBIME BHELLUHEro Hagsopa,
TUN BHELUHEro Hafg3opa (aBTOMAaTU3UPOBAaHHbLIA UMW PYYHOR);
3TMYeCcKas 3HaYMMOCTb 3adaqun Unu oBnacti NPUMeHEeHUs;
YPOBEHb MPO3paYyHOCTH peLleHnin nnm atanos 0bpaboTku;

- cTeneHb aBToMaTu3aLUnn CUCTEMbI.

Hanpumep, npyuMeHsiemMas B He MMEILLIEA STUYECKOW 3HaYMMOCTK obnacTtu cuctema WA, koTopas nuiib
JaeT pekoMeHaaLUUn U He MOXET AIeMCTBOBaTh CAMOCTOSATENBHO, MOXET BbiTh OTHECEHA K KAaTeropun HU3KOro
pucka. M HaoBopoT, cuctema U MoxeT 6biTb OTHECEHA K KaTeropuu BbICOKOTO pUcKa, ecnu ee OencTBUs
OKa3blBalT NpsSMOe BO3OENCTBME Ha XM3HW NMoAei, ecnu oHa fgeicTeyeT 6e3 BHelLHero Hag3sopa, a npouecc
NPUHATUA ee peLlleHnid ABMNAETCA HENPO3padHbIM.

I pnMmedyaHne — B KOHKPETHbIX obnactax npUumMmeHeHUa CUCTeM nn MOryT BbITh npUMeHMbl ONONHUTENBHBbIE
HOpMaTUBHbIE NpaBOBble Tp96OBaHH$I, NONMNTUKKU U CTAaHOAPThl, KOTOPbIE MOTYT BbIXOOWUTb 3a paMKKM ONMCaHHOro B JaHHOM
pasaene aHanmaa BO34EeNCTBUS.

5.19 Ponu zanHTepecoBaHHbLIX CTOPOH

5.19.1 Obwue nonoxeHuUn
Kak nokasaHo Ha pucyHKe 2, B 00racTu NCKYCCTBEHHOIO MHTENeKTa 3aMHTepecoBaHHble CTOPOHbI MO-
ryT BbINOMHATEL psg ponein u cybponein. 3Tm ponu 1 cybponu onucaHel B NyHkTax 5.19.2—5.19.7.

MpumeyvyaHue — OpraHnsauns wunu cy@bekT MOryT B3siTb Ha cebs BbiNonHeHwe Gonee O4HOW Ponu Wv
cybponu.
3anHTepacoBaHHARA
B WA cTopona
|
I | | ] | ]
CooTeeTCTRYIOWME
Mocraswyx WA Mpousaanurans WA Knuent WA Maprhep WA Cyboeaxr A YNGIHOMOMEHHBIS
OpraHb
MocTamuynx L L | | CHETEMHBIRA Paspaborimm
P———TF Paspatoriuk MA Nanksosarent KA wirerpatop MK CyBrekr AaHHLX T
NocTaswux [ —
NpoSyKTa WM — L Opymme cyGuexms PerynaTops
Wi AAHHBIX
— QusHupx KA
- Aynutop HiA

PucyHok 2 — Ponu 1 cybponu 3auHTepecoBaHHLIX CTOPOH

5.19.2 MocTtaswmk A

5.19.2.1 OBLWMKre nonoxeHus

MocTaBwmk M — ato opraHmMsaums unm cyObekT, KOTOPbIA NpefocTaBnsieT NPoAYKTbl UMW YCIyru, Uc-
nonb3yoLwme ogHy unu Heckonsko cuctem KA. B 4ncno noctaewmkos VM Bxogat noctaewmkm nnatgpopm U
W NocTaBLUMKM NpoaykToB unu yenyr V.

5.19.2.2 lMocTtaewwuk nnatgopmsel MW

MocTaswuk nnatopmel M — 310 opraHMsauust unm cybbeKT, KOTOpbIA NPefoCcTaBnsieT Yenyrn (cepsu-
Cbl), NO3BONALLNE OPYTMM 3aMHTEPECOBaHHLIM CTOPOHaM MPOW3BOAUTL NPOAYKThI Mnu ycnyru WM.

5.19.2.3 lNMocTaBwuk npogykTa wunu ycnyru MA

MocTaBwuk npogykta unu ycnyrn (cepeuca) MM — ato opranmnsaums unu cybbekT, KOTOpblA Npego-
cTaBnsAeT NpoaykThl unu ycnyru (cepeuckl) MW, answwmecs nubo HenocpeaCTBEHHO NPUrogHbLIMUW ANa UC-
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nonb3oBaHusa KnmeHToMm MW nnu nonb3oeatenem MW, nnbo npegHasHaveHHble ANs MHTErpaunmn B CUCTEMY,
ncnonbayrLyro komnoHeHTsl M Hapsaay ¢ komnoHeHTamu 6e3 M.

5.19.3 Npouzeogutens NN

5.19.3.1 Obwume nonoxeHns

Mpowseogutens MW — 3710 opraHusaumsa nnu cybbLekT, KOTOpbIA NPOEKTUPYET, pazpabaTkiBaeT, TecTUpy-
€T 1 pa3BepTbiBaeT NPOAYKThl UMW NPeoCTaBNAeT YCnyri, UCNOoMNb3yLWwme 0gHY UKW HECKONbKO cuctem M.

5.19.3.2 Pazpabotuuk N

Paspabotunk MM — 310 opraHmsaumsi unm cyGbekT, KOTOpbIi 3aHMMaeTcs pas3paboTKoW NpoayKToB U
ycnyr AW, Mpumepamu paspabotumkoB VA MoryT cnyuTb (He orpaHMYMBasfch UMK):

- NMPOEKTUPOBLUUK Modenn: cybbeKkT, KOTopkI/ NonyyYaeT AaHHbIe WU MOCTAHOBKY 3a0adu U CO34aeT Mo-
aens N,

- UMNNemMeHTaTop Mondenu: cyObekT, koTopblil nonyvaeT Mogens MW 1 ykasbiBaeT, kKakne BblYMCNEHNS
clneayeT BbINOMHATL (OaBas ykasaHwus, Kak UCMoNb30BaTh MOLEMb M Ha KakUX BbIYUCIIMTENbHBLIX pecypcax —
Hanpumep, Ha npoueccopax Tuna CPU, GPU, ASIC, FPGA);

- BepuuKaTop BbIYUCIEHWA: CYOBEKT, KOTOPLIN NPOBEPSET, YTO BLIYMCIIEHUS BLINMONHAKTCS B COOTBET-
CTBWM C MPOEKTHLIM peLUeHUeM;

- BepudumkaTop Mogenu: cybbekT, KOTopbI NPOBEpPSAET, YTO NOKalaTenu NPOU3BOAUTENBHOCTU MOoZenu
MW cooTBETCTBYIOT NPOEKTHOMY PELUEHWHD.

5.19.4 Knuent U

5.19.4.1 Obwme nonoxeHunsa

KnveHT M — 370 opraHmsaums unm cybbLekT, KOTopbIA UCMONb3yeT NpoaykT unu yenyry MW Henocpeg-
CTBEHHO, NMbOo NyTeEM UX NpefocTaBneHus nons3oeatensam M.

5.19.4.2 MNonb3osatenu U

Monb3oatens MW — 370 opraHmsauns unu cybbekT, KOTOPbIA NCNOSb3YeT NPOAYKTLI unu yenyrn M.

5.19.5 NapTHep UA

5.19.5.1 Obwmre nonoxeHunsa

MaptHep N — 3T0 opranunaaums unum cyOLekT, KoTopbIN NpefocTaBnsaeT ycnyri B cpepe UCKYCCTBEH-
Horo uHTennekTa. MNMapTHepbl A mMoryT BeINONMHATE TEXHUYECKY pa3paboTky npogykTtoe unu yenyr VA, npo-
BOAWTL WX TECTUPOBaHWE M Banuaauuo, NpoBoauTsL ayguT npuMmeHenns M, oueHuBaTe NpoayKThl UMK YCITYTA
UK, a Takke BbINONHATL Apyrue 3agayu. MNpumMepsl pasnuyHeix BUAoB napTHepoB UMW obecyxaatTes B nocne-
AyloLlWunx nogpasgenax.

5.19.5.2 CuctemHbIi uHTerpatop U

CucTtemMHbIn uHTerpatop MM — 310 opraHun3anus unu cyObekT, KOTOPLIA 3aHMMAaEeTCS UHTerpaumnuen Kom-
noHeHToB VI B Gonee KpynHble CUCTEMBI, MOTEHLMANBHO TaKKe BKMOYaKLMe KOMNOHEeHTh 6e3 UK.

5.19.5.3 MNocTaBLWMK JaHHBbIX

[MocTaBLWMK AAHHLIX — 3TO OpraHusauMa unu cyObekT, KOTOPLIA NpedocTasnsaeT AaHHbIe, UCMoMb3ye-
Mble Ansa npoussoncTea npogyktoB WA unu npegoctaeneHus yenyr MA.

5.19.5.4 Ayoutop A

Ayautop NN — 310 opraHu3ayusa unu cybbLekT, 3aHNMaloLLWACS ayauToM OpraHM3aLui, KoTopble Npous3-
BOAST, NPEeaOCTaBNSAT UMM UCNONL3YT cucTeMbl VA, ¢ Lenbio oLeHKN COOTBETCTBUS CTaHOapTaMm, NonuTu-
Kam 1/UnvM HOpMaTUBHbLIM NPaBOBLIM TpeboBaHNSM.

5.19.5.5 OueHwumk NN

OueHwmk A — ato opranmsaumsa unu cybbekT, KOTOpbIA OLeHWBaeT Nnoka3aTenu Npon3BogUTENbHOCTY
OJHOW UMK HecKonbKkux cuctem M.

5.19.6 Cy6ekt UN

5.19.6.1 Obwwme nonoxeHns

Cybbekt MW — 310 opraHusaumsa unu cybbekT, Ha KOTOPLIA 0Ka3biBaT Bo3dencTeue cuctema MW, npo-
aykt WA unu yenyra WA.

5.19.6.2 CyDObeKT AaHHbIX

Cy0ObekT oby4varLmnx gaHHbIX — 3TO OpraHMsauns unu cybbekT, Ha KoTopkli cucTeMbl MW okasbiBakoT
cnepnywollee BO3OENCTBUE: B Cly4Yae, KOraa OTHOCALMECS K OPraHn3aLni UM YenoBeKy OaHHbIE UCMOMNb3YT-
ca ons obyueHus cuctembl VA, BO3MOXHBI HEraTMBHbIE NOCNeacTBMA Ansg 6e30nacHOCTU U HENPUKOCHOBEH-
HOCTW 4YacTHOWM XW3HW (3aWUTbLI NEPCOHAanNbHLIX AaHHbIX). [locnegHee ocobeHHO akTyanbHO B TOM chydae,
Korga cybbekT gaHHbIX ABAAeTCs U3NYECKUM JIMLOM.
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5.19.6.3 Opyrve cybbekThl

Opyriumu opraHvsaunammn unm cy@bekTamu, Ha KOTOpbIX OKa3biBaloT Bo3gencTeme cuctema MM, npogykt
W unu yenyra A, moryT BbITh, Hanpumep, puamMyeckue nuua unu coobuiectea. NMpuMepammn MOryT CIY>KUTb
notpebutenu, Kotopbie B3aMMOLEWCTBYIOT C cOUManbHON CeTki, MPeaoCcTaBnsalLWei pekoMmeH4aumm ¢ uc-
nones3oeaHuem UW; nnu »xe BOOAUTENU TPaAHCMOPTHLIX CPEACTB, OCHALLEHHbIX CPeACcTBaMKU asToMaTu3auumn Ha
ocHose MW.

5.19.7 CooTBeTCTBYHOLWMNE YNONHOMO4YEHHbIE OpPraHbl

5.19.7.1 OBwue nonoxeHus

CooTBeTCTBYIOWMMI YNOMHOMOYEHHBIMY OpraHamin SBMSTCA opraHu3aumMm Unu cyObekTel, KoTopkie
MOFYT OKa3aTb BnusHue Ha cuctembl M, npoayktsl WA unu yenyru MA.

5.19.7.2 PazpaboTumnkmn NonmTmk

PaspaboTynkv NonuTUK (ycTaHaBnuBalwLLMe MOMWTUKWA NMUua WNWM OpraHbl) — 3TO OpPraHusauun unu
cybbekThbl, obnagarLine NOMHOMOYUAMUN YCTaHABNMBATL HA MEXAYHapO4HOM, PErMoHaNbHOM, HaUuWOHanb-
HOM WK OTPacneBOM YPOBHSIX MONIUTUKM, cnocobHble oka3aTte BnusHue Ha cuctemsl W, npooyktel MW unu
yenyru A,

5.19.7.3 PerynaTopsl

Perynatopbl — 310 opraHusauum unu cydbekTel, obnagatowme NoNHOMOYUAMKM yCTaHaBNMBaTh, peanu-
3oBatb 1 obecneunBatb cobBNAEHNE HOPMAaTUBHBIX NPaBOBbLIX TPE6OBAHWIA B COOTBETCTBMM C HAMEPEHWNAMM
MOMWTUK, YCTAaHOBMNEHHbIX paspabotynkamum nonutuk (5.17.9.2).

6 XKu3aHeHHbIN uukn cuctemsl A

6.1 Mogenb XM3HeHHoro unkna cucrtemosl MU

Mogenb naHeHHoro uukna cuctembl A onuckiBaeT aponwounio cnctembl A OT BO3HMKHOBEHUA 3a-
MbICra 40 BbIBOAA M3 3kcnnyaTtauuu. [JaHHeld cTaHO4apT He npegnuckiBaeT Kakon-nubo KOHKPETHOW Mogdenu
YKM3HEHHOro UKukna. BMecTo 3Toro B HeM OCHOBHOE BHMMaHWe obpallaeTcsa Ha xapakTepHble ansa cuctem VA
npouecckl, KOTOpbIe MOTYT NMPOUCXOAUTL B TEYEHWE XKU3HEHHOIO LMKNa cucTeMbl. XapakTepHele ana U npo-
Lecchbl MU UX XPOHOMNOrMYeckne nocnegoBaTensHOCTU MOTYT MMETb MECTO Ha OQHOW UM HEeCKOMbKMX CTagusx
MXU3HEHHOro UWMKNAa, a OTAENbHbIe CTaguu XKU3HEHHOrO LMKa MOTYT NOBTOPSATBLCHA B TEHEHWE XXU3HEHHOMO LUK-
na cuctembl. Hanpumep, BO3MOXHO HEOLHOKPATHOE NPUHATUE pPeLUeHniA O MOBTOPHOM MPOXOXOEHUW CTagumn
«NpoOeKTUpoBaHue K paspaboTka» U «pasBepTeiBaHME» ONA pa3paboTky U BHeAPEHUA UCnpaBneHuin ownbok
1 0BHOBMNEHWUA CUCTEMBI.

Mogenb XUM3HEeHHOro LiMKNa cUcTemMbl MOMOraeT 3aMHTepPeCOBaHHBIM CTOPOHaM co3faBaTtk cuctemsl MA
Bonee ahdekTMBHO M NPpoaYKTUBHO. [pKn pa3paboTke MOAENM XN3HEHHOTO LUKIa NonesHbl MexayHapoaHble
cTaHgapTbl, B TOM 4ucne [6] onsa cuctem B uenom, [38] ons nporpammHoro obecnededns u [39] — ona go-
KyMEHTaLMWN Ha cucTemy. ITW MEeXOyHapoAHble CTaHA4apTbl OMUCLIBAKOT MPOLECChl KW3HEHHOTO LuKna ans
nbbIx cucTem U He sBnaTca cneuuduyeckumn ansa cuctem WM. Ha pucyHke 3 nokasaH npymep cTaguii u
BbICOKOYPOBHEBBIX MPOLIECCOB, KOTOPbIE MOTYT UCMOMNb30BaThCs B XU3HEHHOM Lukne cuctem M. Ctagum u
npoLecchl MOMyT BbINOMHATLCA UTEPATUBHO, YTO YacTo TpebyeTca B xoae pa3paboTku 1 akcnnyaTauun cMcTem
V. MveeTcs psag acnekToB, KOTOpbIe CriefyeT NPUHATL BO BHUMaHWe npu paspaboTke MoOenu XM3HEHHOTro
umkna. lNpuMmepamu Takmx acnekToB SBMAAKTCH:

- MOCNeACcTBUA ANs CTpaTervyeckoro yrnpaeneHwusl, BO3HUKaloLWmWe BcrnencTeMe paspaboTku u/unm uc-
nonb3oBaHusa cuctem KMA;

- nocneAcTBWs Ana 6e30nacHOCTM U HEeMPWKOCHOBEHHOCTW YacTHOW KWU3HW (3aWwWTbl NepcoHanbHbIX
OaHHbIX) BCNeACTBUE UCMOMb30BaHUA BONbLIMX 0OGBEMOB JaHHbLIX, HEKOTOPLIE U3 KOTOPbLIX MOTYT BbITh «4yB-
CTBUTENbHLIMKUY» MO CBOEMY XapakTepy;

- yrposbl 6e3onacHOCTH, BO3HUKAKLLME BCNeacTBMEe 3aBUCMMOro OT AaHHbIX nNpolecca pa3paboTku cu-
CTeMbl;

- (hakTopbl NPO3pPa4YHOCTH M OOBACHUMOCTH, BKITHOYAA Hannuue cBedeHNA 0 NPOUCXOXKOEHUN OAHHbIX U
crnocoBHOCTL AaTh OOBLACHEHKE TOrO, Kak onpefensatTca pe3ynstaTtel paboTel cuctemsl V.

Ha pucyHke 3 npvBegeH npumep ctagui U BeICOKOYPOBHEBLIX MPOLECCOB B MOAEMM XU3HEHHOMO LWKna
cuctembl M. B MpunoxeHnn A nokaszaHo, Kak ata MOAENb XW3HEeHHoro umkna cucrembl MW cooTHocuTes ©
onpegeneHnem Xn3HeHHoro uukna cuctemsl MW, paspabotanHbiM OpraHnsaumnein 3KOHOMUYECKOTO COTPYLHU-
yecTtBa u passutua (O3CP).
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WHTerpaumna npoueccor paspaboTu u sxkcnnyarauum (DevOps)

Mpo3apa4HocTe M OGBLACHUMOCTD

Be3aonacHOCTE U 3alUMTa NEPCOHANLHBIX AaHHbIX

YnpasneHue puckamu

Crparerudeckoe ynpaeneHue
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PucyHok 3 — lNpumep cTagnii M BeICOKOYPOBHEBLIX NPOLIECCOB
B MOZENW XW3HEHHOTo LuKkna cuctemel A

Cuctembl MM oTnnyaTcs OoT OpyrMx TUNOB UHOPMAaLMOHHBIX CUCTEM, YTO MOXET NOBNWATH Ha Npo-
Lecckl B MOAENU XU3HEHHOTO Uukna. Hanpumep:

- BOnbLLIKMHCTBO CUCTEM 3anporpaMMMpPOBaHO Ha To, YTOGLI BeCTM cebsl TOUHO onpeaeneHHsIM 06pasoMm,
0BycnoeneHHbIM TpeBoBaHUSIMK K HUM U UX cneundmnkaumamu. cuctemsl MW, necnonb3aytolne MallimHHoe ob-
yyeHue, NPUMEHSAT MeToAbl 06y4YeHUst 1 ONTUMMU3ALUM Ha OCHOBE AaHHbIX Ans 06paboTKM CUNbHO Bapbupy-
OWMXCH BXOAHbIX AaHHbIX;

- TpagWUMOHHbIE NPOrPaMMHbIE NMPUINOXEHNUS, KaK NpaBMno, NpeackasyemMbl, B TO BPDEMS Kak nNpegckasy-
eMocTb cucteM M BcTpedaeTcs He Tak 4acTo;

- TpaOUUMOHHLIE MpOrpamMMHbie NMPUMNOXEHUS Takke 0BbLIYHO ABMAKTCS BEPUPULMPYEMBIMUI, B TO Bpe-
M$ KaK oLeHKa Npou3BoauTenbHOCTU cucTeM MIA yacTo TpebyeT NpuMeHeHUsi CTaTUCTUYECKUX NOAXOA0B, U UX
Bepudukaumst MoxeT ObiTb NpobnemaTuyHoNR;

- cuctembl MM oBblYHO HyxpawTca B psge ynydlwawWwmux utepaumi Ans OOCTUXEHWS NMPUEMIEMOro
YPOBHS NPOU3BOANTENBLHOCTHU.

KntoueBbiM acnektom cuctem WU siBnseTca ynpaBneHne AaHHbIMU (0OXBaTbIiBaKLLEE NMPOLECCHl M WMH-
CTPYMEHTbLI AN KOMMMNEKTOBAHUS JaHHbIX, MX aHHOTUMPOBaHWUS, NOATOTOBKM, MPOBEPKU KayecTBa, (hopMUpo-
BaHWA BbIDOPKM U ayrMeHTaLun).

Mpoueccobl pazpaboTki U TeCcTUpoBaHWA onsa cucteM MM Takke 0TNMYaloTCs, NOCKOMNbLKY 3TW NpoLecchl
ONSATb Ke ONUPAalTCs Ha AaHHble. Bce ctaHoBUTCA elwe Gonee cnoxHbiM B cnyyae cuctem WU, ncnonbay-
IOWKUX HenpepbliBHOe 0DydeHUe (TakKe M3BECTHOE Kak npogorxawleecs obyyeHvwe nnu obyyeHve Ha npo-
TSKEHUW BCETrO XWM3HEHHOro LMKna), roe cuctema obydvaeTcs M Ha CTaguun 3KcnfyaTauuu, u rae Tpebyertcs
perynsipHoe npoBefeHUe TECTUPOBaHMUS.

Mpouecc ynpaeneHusa sepcusiMu y cuctem MM otnnyaeTcst oT TOro, UTO NPUMEHSIeTCA B Cnyyvae Tpaau-
LWOHHOIO nporpammHoro obecneveHuns. Ecnu B cnyyae TpagULMOHHBIX NPOrPaMMHbIX MPUNOXEHUA pellaeT-
cA 3ajaqa ynpasneHus BEPCUMSIMW KoAa W MCMONb3YTCA hyHKUWKW, onpefensowmne pasnuyinsa Mexay aTumu
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BEpCUsIMMK, TO B criyyae cuctem M pasnuunsa Mexxay BepCcusMK BKIKOYAKT pasnuyns Kak B Koge, Tak U B
Mogenu. B cnyyae npvMeHeHMa MallMHHOTO 0By4YeHMs TakkKe YYUTLIBAOTCA pasnmyms B 06y4atowmx gaHHbIX.

HekoTopble NPOLIeCChl KM3HEHHOTO LMKNa cucTeM MM, KoTopble OTNMYanTcsa OT NPOLECCOB KUZHEHHOTO
LMKNa TpaauuMoHHOIo NporpaMMHoro obecneveHus, obeyxaaroTcea B 6.2.

Ha pucyHke 4 nokasaH NpUMep MOZENN XU3HEHHOTO UMKna ans cucteMbl M. Bo3aMOXHbI pasnuyHbie
MOZEINN XU3HEHHOTO LMKNa B 3aBMCMMOCTM OT pasfuyHbIX MeTogoB paspaboTku. Ha pucyHke 4 npusegexHa
nocrnenoBaTenbHOCTb CTaANIA XKU3HEHHOTO LIMKNa, AN KaK40W M3 KOTOPLIX YKasaHbl MpoLecchl, ABMstoLmecs
3Ha4yuMMbIMK ans cuctem MW n Tpebylowme OONONHUTENLHOTO aHanvaa NoMUMO TOro, YTo Heobxoaum B Xoge
paspaboTKM TUNKUYHBLIX cucTeM Ges M.
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PucyHok 4 — lMpumep Mogenu XW3HeHHOro uukna anga cuctemsl KA
c ykasaHuem cneuundmyecknx ana VA npoueccos

Kak nokasaHo Ha pucyHke 4, paspaboTka 1 akcnnyatauusa cuctem MW, kak npaeuno, HocaT Bonee ute-
paTtvBHbIA Xapaktep, 4em B criydae cuctem be3 M. Cuctembl MM cknoHHbl BbiITb MEHEE NpeacKasyeMbIiMu,
1 0BbIYHO ANA gocTuxeHusa cuctemon MW ceoux uenen TpebyloTca onpeneneHHbIn onbIT paboThl C HEW U ee
HacTpoWkKa.

6.2 Ctaguu 1 npouecchl XXM3HEeHHOro uukna cuctemsl A

6.2.1 O6wuKe nonoxeHnna

OnucaHHble HUXe B COCTABE Ka)a0N cTaanu NpoLecchl npeactaBnsanT cobor penpe3eHTaTuBHbIE NpuU-
Mepbl, NOCKOMNbKY KOHKPETHbIE NpoLecchl ByayT 3aBUCETb OT KOHKPeTHoW cuctembl WIA. Mpoueccsl MoryT Bbi-
NOMHATLCA B pa3NUYHOM MOPSALKE, a8 B HEKOTOPLIX CMyYasx — napannensHo.

LaHHble npoueccel caMmu No cebe He obasaTenbHO ABNANTCA cneundudeckummn ansa M, ogHako ces-
3aHHble ¢ MW puckM 1 BO3IMOXHOCTKW NPUAAKT UM B 3TOM KOHTEKCTe ocoboe 3Ha4yeHue.

6.2.2 HayanbHasa cTagua

HavanbHas cTagus BbINOMHAETCH TOraa, Koraa ooHa MMM HEeCKONbKO 3aMHTEPeCcOBaHHbIX CTOPOH pe-
LIaT NPeBpaTUTb MAEK B peanbHy cucTeMy. HayanbHas ctagus MOXET BKMHYaTb HECKOITbKO MpoLeccoB
W peLLUEeHWiA, KOTOPLIE NMPUBOOAT K PeLUeHNo NepeiTy K cTaguu NpoekTUpoBaHus 1 paszpaboTku. B xoge xus-
HEHHOrO LUKNa K Ha4arnbHOW cTagumy BO3MOXHO NOBTOPHO BEPHYTLCA B TOM Clydae, ecnu HoBasa nHdopmMauns
byneT BhbifBNeHa Ha Gonee NO3gHUX CTAOMsX, HANPUMEpP MOXEeT OKazaTbCs, YTO CUCTEMA TEXHWUYECKM UMK
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duHaHcoBO Hepeanu3yema. [lpuMepamu NpoLeccoB, KOTOPbIE MOMYT MPOMCXOOUTL Ha HavanbHOW cTaguu,
ABMNAKTCA criefyoLme.

LlenenonaraHue. 3avHTepeCcOBaHHbIe CTOPOHLI AOMKHLI ONpeaennTs, 3a4emM Heobxogumo paspabarthi-
BaTb cuctemy MW, kakyto npobnemMy cuctema peluaeT, Kakylo NnoTpebHOCTb KNMeHTa cucteMa yaoBMNeTBOPSIET,
Kakue OenoBkble BO3MOXHOCTM obecnevmBaeT, KakuMy MOryT BbITbe METPUKU YCMELIHOCTK.

Paspabotka TpeboBaHMi. 3anHTepecoBaHHble CTOPOHbI A0MKHbI cchopMMpoBaTth Habop TpeboBaHWi
k cucteme M, oxBaTbiBakLWMX BECb €€ XW3HEeHHbIW uvKn. HecnocobHocTk NOAroTOBUTE TpeboBaHus K cTa-
OWSIM pasBepTbIBaHWUS, 3KCMyaTallMn U CHATUA C 3KCNyaTauMn MOXeT NpUBecTU K npobrneMam B ByyLiem.
BbISIBUTL NOTEHLMANbHLIE PUCKM U HENpedHaMepeHHble MOCNeACTBUA CO34aHWUS U 3KCMnyaTauun CUCTEMBI
MOKET NoOMOMb NoAX0A, NpeayCMaTpUBaOLLLMIA NPUBNEYEHME PAaa 3aMHTEPECOBaHHbBIX CTOPOH U 3KCNEPTOB U3
pasnuuHbIX NpeaMeTHbIX obnacTeil. 3auHTepecoBaHHbIE CTOPOHbLI AOMXKHbI N03aboTUTLCA 0 TOM, YTODLI Tpe-
toBaHua k cucteme M obecnednBanu gocTukeHue Lenen cosnasaemMon cuctembl M. TpeboBaHWa OOMKHbI
YyYMTbIBaTb TO, YTO MHOrMe cuctembl M He ABMAOTCA NpenckasyeMbiMu, a Takke TO BO3[0EeWCTBME, KOTOpoe
Takasi HeMpeackasyeMoCTb MOXKET OKasaTb Ha OOCTuKeHwe uenein. 3aMHTepecoBaHHble CTOPOHbI AOMKHbI
NPUHATL BO BHUMaHMe hakTOp HOPMATMBHLIX MpaBoBLIX TpeboBaHW M obecneyYnTb UCMOSNTHeHWE COOTBET-
CTBYHOLLMX 0053aTENBHLIX NONUTUK NpK paspaboTke n skcnnyatauuu cuctem .

YnpaeneHue puckamu. OpraHmnsaumm OOMKHbI oLeHMBaTb cBsizaHHble ¢ WA pyuckn Ha NpoTskeHUn Bce-
ro »XM3HEHHOro uMkna cuctembl VWM. Pesynbtatom 910 AeATernbHOCTU AOMKEH cTaTh nnaH obpaboTkM pucka.
YnpasneHue puckamu, BKNoYas BoisiBNeHue, oueHky 1 obpaboTky ceBsizaHHoro ¢ MW pucka, onvcaHo B [40].

OpraHvMsaunmn gOmkHbl OnpesenTb NoTeHUManbHbl ywepb 1 npenmyLlecTsa, CBA3aHHbIE C CUCTEMON
MW, B TOM 4ucne nyTeM NMpoBEeAEHUS KOHCYMLTAUWA ¢ TUMUYHBIMK Nonb3oBaTensaMu. B peaynsrate gaHHoro
npouecca MoxeT OblTb cchopMupoBaH Habop LeHHOCTeN, cNocobHLIX B AanbHelleM HanpaenaTe paspaboT-
Ky YacTel M 3MeMeHTOB CUCTEMbI, BKMoYasa (OYHKLMOHAMbHbBIE BO3MOXHOCTW CMCTEMbI, NONbL30BaTENLCKU
nHTEpdenc, [oKyMeHTaUMo 1 BapuaHTbl cnonb3oBaHns. OpraHusauusiM cnegyeT AOMONHUTENbHO N3yyaTh
M YTOYHSTb 3TW LEHHOCTW 4O TAKOW CTeneHu, 4Tobbl Teé MOMMK CTaTb HYacTbio TpebGoBaHMin k cucteme. B yTou-
HEHWN U OMUCAHWUKM LLEHHOCTEA MOTYT NMOMOYb NMPaBOBble KOHLEeNUWA (BKMOYas KOHUENUUW npas Yenoseka),
CcOoUManLHON OTBETCTBEHHOCTY U 3aLLMThI OKpYKalollen cpeabl.

B pononHeHue k 0ObIYHO paccMaTpMBaeMbIM pUCKam, CBA3AHHBIM C CUCTEMONW (HanpuMmep, PUCKK gns
©e30nacHOCTM U 3alWThl NepCoHanbHbIX AaHHBIX), HEODX0AUMO NpedycMOoTpeTs nnaH obpaboTKM pUCKOR,
CBAI3aHHbLIX C BbISIBfIEHHLIMM LLEeHHOCTSIMMN.

ObecneyeHne Npo3pavyHOCTU WM MOAOTYETHOCTU. 3aMHTEpecoBaHHbLIM CTOpoHaMm cregyeT obecne-
YUTb Ha MPOTSNEHUW BCErO XW3HEHHOro LMKNAa OOKYMEHTWPOBAHWE TaKUX acrnekToB, Kak NpoucXoxaeHue
OaHHbIX, JOCTOBEPHOCTE UCTOUMHUKOBR AAHHBIX, YCUMWUSA MO CMArYEHUI0 PUCKOB, peanvu30BaHHbIE NMPOLECcChl 1
PELLUEHWNA — AN BCECTOPOHHEro NOHUMAaHUA TOro, Kak OCTUralTCs pe3ynbTaThl YHKLUMOHUPOBAHUS CUCTe-
Mbl A, a Takke gna uenen nogoT4eTHOCTH.

MnaHupoBaHue 3aTpaT U (hUHAHCUpOBaHUe. 3aUHTEpPeCcOBaHHbIE CTOPOHLI AOMMKHbLI MPOrHO3UPOBaTh
3aTpaTtbl Ha cuctemy WA B TeHeHMe BCEro KU3HEHHOTO LuuKna 1 obecnedneaTb Hann4me UHaHCMpoOBaHUS.

NnaHupoBaHue pecypcoB. 3aMHTEpeCOBaHHbLIE CTOPOHbLI OMKHBI ONpenenvTb, KakMe pecypchl Tpedy-
I0TCS ONS peann3auuu U 3aBepLUeHNs Kax) 40N U3 CTaaui XM3HEHHOTO LIMKNa, U 08ecneunTb JOCTYMNHOCTb 3TUX
pPECYPCOB NpW BO3HWKHOBEHUW NOoTpebHOCTN B HUX. CnegyeT obpaTuTe BHUMaHWE Ha AaHHbIe, KOTOpbLIe MOTyT
notpeboBatbes Ans pa3paboTkm u/unu oueHku cuctemel M. B cnyuae cuctemsl M, ncnoneayowen MatlmH-
Hoe oby4eHwe, ocoboe BHUMaHWe cneayeT yaensitb 00yyalwLwmm, BannaaunoHHbIM M TeCTOBLIM JaHHbBIM.

ObecneuyeHne peanusyemMocTu. HayaneHast cTagus NogBOAUT K MPUHSTUIO PELUEHNUST O TOM, SBIISIeTCS
nu cuctema MW peannzyemon. MoxeT ObiTe NpoBedeHa AeMOoHCTpauns paboTocnocobHOCTM KOHUENUMK C Lie-
Nb onNpeaeneHns COOTBETCTBUA cUCTEMBbI TpeboBaHMaAM K Luensam. B yucno npumepos TpeboBaHui 1 uenemn
MOryT BXOAUTbL Crieaylolne:

- CUCTeMa peluaeT NocTaBneHHyw npobnemy;

- cucTema peanvayeTt 4eroByl BO3MOXHOCTb UK oOecne4ynBaeT BbIMOMHEHWE MUCCUN;

- cucTema obecnevyMBaeT yKazaHHbIe BO3MOMKHOCTU W XapaKTePUCTUKM,

Ecnu cuctema M npusHaeTcs peannsyemon, TO 3auHTepecoBaHHbIe CTOPOHbLI MOTYT NPUHATE peLLeHue
0 nepexode Ha cTaguio NPoeKTUpPoBaHMSa U paspaboTku.

6.2.3 MpoekTupoBaHue U pazpaboTka

[aHHas cTagusa Ha4dMHaeTCs C NPoeKkTUpoBaHWs 1 paspaboTkn cuctemsl A 1 3aBepliaeTcs, Korga cu-
ctema M rotoea K NpoxoxaeHuo Bepudukaumm v Banugauun. Ha atoid ctaguun, M1 B 0CODEHHOCTU nepen
ee 3aBeplUeHneM, 3anHTepecoBaHHbIe CTOPOHbI A0MKHbl obecnevnTs, YTobObl cuctema A yoosneTsopsina
nepBOHa4YanbHbIM Lensm, TpeboBaHuaM, a TakKe APYruM Liensam, BbiiBIEHHbIM Ha HayYanbHoW ctaguu. Mpu-
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MepamK NpPoLEeccoB, KOTOPbIE MOTYT NPOUCXOAUTL Ha CTaAMKM NPOSKTMPOBaHUA U pa3paboTKu, ABNAKTCA che-
dylowme.

BbipaboTka nogxopa. 3avHTepecoBaHHble CTOPOHbI AOIMKHbLI ONpeaenvTs oBLMA Noaxod K NpoeKTu-
pPOBaHWIO, TECTUPOBAHWUIO W MOArOTOBKE K MPUEeMKe W pa3sepTbiBaHno cuctemsl VA, BoiGop nogxoga moxeT
BKMOYaTb aHanus notpebHocTel B 060pyooBaHUA U NpOrpaMmMHOM obecrnedyeHn; aHanu3 UCTOYHUKOB KOM-
MOHEHTOB (HanpumMmep, paspaboTka ¢ Hyns, 3akynka obopyLoBaHusA Ha pbiHKe, UCNOMNb30BaHWE NPOrPaMMHOTo
obecneqeHns C OTKPbITbIM MCXOAHBIM KOOOM).

Bbi6op apxuTekTypbl. 3aMHTEpPECOBaHHbIE CTOPOHbLI JOMMKHbLI ONPEeaennTh U 3a40KyMEeHTMpoBaTh 06-
Lwiyto apxuTekTypy cuctembl M. Mpouecckl BbiIBopa apxMTeKkTyphl U NOAX04a B3aUMOCBS3aHbl, MO3TOMY MOryT
notpeboBaTbcs UTEpPALIMM UX NOOYEPEOHOrO BbINOMHEHUS.

OnpepgeneHWe UCTOYHUKA Koda. 3aMHTEPECOBAHHbIE CTOPOHLI AOIMKHLI ONpeaenTh, paspabaTeiBaeT-
csi unu npuobpeTaeTcs NporpaMmMHbliA kog ans cuctemsl M.

Ucnonb3oBaHue obyvarwwmx gaHHbix. Cuctemsl M aBnsitoTcs BonnoLleHnem npruobpeTeHHbIX 3Ha-
HWiA. Mcnonb3oBaHue obyYalwLWwmx AaHHbIX SBMAsSeTcs (hyHaaMeHTarnbHOW YacTelo npouecca paspaboTku cu-
cteM M Ha ocHoBe malumnHHOro obyyeHus (cm. 5.10).

O6pab6otka pucka. OpraHusauMW OOMKHbI BHEAPUTb MPOLECCHl M Mepbl KOHTPOMs U ynpaBneHus,
npegycMoTpeHHble NnaHoM obpaboTtku pucka (cm. [40]).

6.2.4 Bepudoukauma v Banugauuna

Ha ctaguv Bepudukaunmn v Banvaaunn NpoBepsieTcs, YTO Co34aHHas Ha cTaauu NPOEeKTUPOBAHUA W
paspaboTkm cuctema M paboTaet cornacHo TpeboBaHMAM M COOTBETCTBYET NMOCTABMNEHHbLIM LENsiM.

MpumMepamin NpoLEeCcCOB, KOTOPLIE MOMYT NPOUCXOAUTE Ha CTaguUKU Bepudrkauum 1 Banuaaumm, AsnawT-
ca crnepyowme.

Bepudmkauua. Kak gna nporpammHoro obecnedeHus, Tak u gna obopynoBaHus NpoBOLUTCH TECTUPO-
BaHMWe C Lenbio NpoBepku OYHKUMOHAaNbHbBIX BO3MOXHOCTEN W BbIABMNEHUs OWNMBOK 1 HEAOYETOB. TakkKe MOXeT
OblTb MPOBEAEHO TeCTUpOBaHWe UHTerpauum cuctem. MoxHO NpPoOBECTU TeCTbl NPOM3BOAUTENBEHOCTU HA CO-
OTBETCTBUE BPEMEHM OTKMMKA, 3anas3fbiBaHWUA W OPYrMX CYLLECTBEHHbIX Nnokasatenen npou3BOAUTENbLHOCTH
cuctembl A ycTaHoBneHHbIM TpeboBaHuaM.

BaxHbiMm acnektom cucteM M aensetcsa HeobxoAUMOCTs yOeOuThca B TOM, 4TO BO3MoxHocTM W pa-
BoTaloT Tak, Kak npegnonaranock. ATo TpebyeT KOMMNNEeKTOBaHWUS, NOAFOTOBKA M UCMONb30BAHUA TECTOBLIX
OaHHbIX. TecToBble AaHHble OOTKHbLI OblTh OTAEMNbHLIMMK OT MIOBBIX APYIMX OaHHBLIX, UCMOMNb3YEMbIX B X0a4e
NMPOEKTUPOBAaHNA U pa3paboTkK, a Takke penpe3eHTaTUBHLIMU B OTHOLLIEHWM TeX BXOOHbLIX AaHHLIX, KOTOpLIe,
Kak oxupaetcs, byaet obpabaTeiBath cuctema M.

Mpuemka. 3aMHTEPECOBAHHLIE CTOPOHbLI NPU3HaT cuctemy M dyHKLMOHANEHO 3aBEPLUEHHOR, UMEto-
el NpUemMnemMelii YypoBEHb KAa4YecTBa U rOTOBOW K pa3BepThIBaHUIO.

MoHUTOPUHTr U NnepecMoTp puckoB. OpraHM3auuM OOMKHbLI B COOTBETCTBMM C NNaHOM 06paboTku pu-
CKOB NMPOBOAWTL aHamnu3 pe3ynbTaToB BepudmMKauumn, TecTUpoBaHus 1 Banugauun ans Toro, 4Tobbl 3HaTb O
cODBITUSIX M YCNOBMAX, NPUBOAALLIM K puckam (cMm. [40)).

6.2.5 PazBepTbiBaHUe

Ha ctaguu passepTbiBaHus cuctema M yctaHaBnuBaeTcs, BbiNyCKAeTCs WUNU HacTpanmeaeTcs (KOH-
cdurypupyetcs) ans yHKUMOHUPOBAHUA B LIENEeBOM OKpPY:KeHWW. [prMepaMy npoLeccoB, KOTOpbie MOryT
NMPOWUCXOAWUTL HAa CTAQUK pasBepThIBAHWUS, ABMAKTCH cnegyoLwme.

LlenenonaraHue. Cuctembl VA moryT ObiTh paspaboTaHbl B O4HOM OKPYKEHWUW, @ 3aTeM pasBepHyThl B
apyrom. Hanpumep, cuctema aBToMaTM4eckoro DecnnnoTHOrO ynpasneHnss TPaHCNOPTHBIM CPeACTBOM MOXKET
ObITb paspaboTaHa B nabopaTopuu, a 3aTem pasBepHyTa B MUMIMOHaxX aBToMobunen. [ipyrne Tvunbl cuctem
W moryT 6eITe pazpaboTaHbl HA YCTPOWCTBAX KNWEHTOB, a BNOCMNEeACTBUKM pasBepHyTel B obnake. [nsa Heko-
Topbix cucteM M BaxkHO pasnuuaTth pa3BepThiBAEMbIE KOMMOHEHThI MPOrpaMMHOro obecrneyeHnsa U NCMorb-
3yemylo (3TUM nporpaMMHbeiM obecnedeHnemM) MOAErNb, KOTOpPas MOXeT OblTh pasBepHyTa oThensHo. B Takux
cny4asx nporpammHoe obecnevyeHne U MOgenb MoryT OblTb pa3BepHyThl HE3aBUCUMO OpYr OT Apyra.

ObpaboTtka pucka. OpraHnsaLmm JOM¥KHbl aHaNN3npPoBaTh M COBEPLUEHCTBOBATL NPOLECCH U MEXaHU3-
Mbl yrpaBneHus puckamu, a Taikke MOryT CKOppeKkTMpoBaTh nnaH 0bpaboTkm puckos (cm. [38]).

6.2.6 JkcnnyaTauusi ® MOHUTOPUHT

Ha ctaguu akcnnyatauum U MOHUTOpUMHra cuctema MM pabotaet M obbIYHO JOCTYNHA ONS UCMNOMb3o-
BaHWSA.

Mpumepamu NpoLEeccoB, KOTOPbIE MOryT MPOMCXOAMTb Ha CTaguM 3KCNnyatalmMu 1 MOHUTOPUHIA, SIBMS-
OTCS cregytoLme.
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MoHuTOpUHI. Begetca MOHUTOPWMHT KaKk HOPMarnbHOrO MYHKLWOHMpOBaHUA cuctemsl MW, Tak n nHum-
OEHTOB, BKMOYas HEOOCTYMNHOCTb, COOW BO BpeMs BbiNonHeHus n ownbkn. O6 stux cobeiTuax coobliaeTcs
COOTBETCTBYKLUMM nocTaswmkam W ons npuHaTns mep.

Hanagka u peMoHT. Ecnu cuctema MW He paboTaet, cbouT unu paboTtaeTt ¢ oWwMBKamu, To MOXeT No-
TpeboBaTbCcsl NpOBedEHNE PEMOHTHBLIX PaboT U TEXHUYECKOro 0BCNYKNBaHWUS CUCTEMBI.

O6HoBneHue. MoryT npoBoauTbcA 0GHOBMNEHUSI NpOrpaMmMHOro obecnevyeHunsl, Mogenu 1 annaparHoro
obecneyeHus cuctembl MM ¢ Lenbio BbINONMHEHWA HOBbIX TpeboBaHUI M NMOBbILEHNA 3P dEKTUBHOCTH, MPON3-
BOAMTENBHOCTH N HAAEXKHOCTH.

Moppaepxka. Monb3oBaTtenam cucteMbl MW npepgoctaenaetca niobaa nogaepxka, Heobxogumasa gns
YCMNeLIHOro UCNoNbL30BaHUA CUCTEMBI.

MoOHUTOPUHT U NepecMoTp puckoB. OpraHM3aunn OOMXKHbI BECTU MOHUTOPUHT cucTtemsbl MW Bo Bpems
ee 3Kcnryarauun ¢ uenbio obecnedntb M NOBLICHTb Ka4ecTBO U 3dEKTMBHOCTL Npouecca ynpaBneHus pu-
ckamu (cm. [38]).

6.2.7 HenpepbiBHaa Banugauuna

Ecnu cuctema MW ncnone3syeT HenpepbiBHOE 00yYeHWe, TO CTagusa 3Kcnnyatauum U MOHUTOPMHIa J0-
NnonHseTca cTaguei HenpepbiBHOW Banuaauuu. Ha aToi ctagum Bce TO Bpemsi, Noka cuctema paboTaeTt B
pexume NpOMbILLTNEHHON 3KCMNyaTauuu, Ha NOCTOSAHHOW OCHOBE MPOBOAWUTCH MHKpEMEHTanbHOe obydeHue.
Pabota cuctembl M NocTosHHO NpoBepsaeTca Ha KOPPEeKTHOCTb C MCMOMb30BaHUMEeM TEeCTOBbIX AaHHbIX. B
Takow cMTyauun Takke mMoxeT notpeboBaTbcs 0OHOBNEHWE camux TECTOBbIX AaHHLIX C TeM, 4Tobbl caenatb
nx bonee penpeseHTaTMBHLIMW B OTHOLLIEHUU TEKYLLMX SKCMYaTaUuMOHHbIX OaHHBIX U TEM CaMbiM 06ecneynTb
©onee BepHYH OLLEHKY BO3MOXHOCTelN cuctemsl M.

HenpepbiBHOe coBeplIeHCTBOBaHME YNpaBneHWA pUckamMu. HenpepbIiBHY0 BanuaaLuo Takke crne-
OYeT UCMOoNb30BaThL AN obecneyeHns HeNpPepbLIBHOTO COBEPLLEHCTBOBAHWS NPOLECCOB YNPaBneHnsa puckamm
(cm. [38)).

6.2.8 NMNoBTOpHanA oueHKa

Mocne cTagun 3KkcnnyaTaunyM M MOHUTOPMHIA C y4eTOM pe3ynbTaToB paboTbl cuctemsl MW moxeT BO3-
HWKHYTb HEOBXOOANMOCTL B MPOXOXAEHUN CTAAUU NOBTOPHOM OUeHKUW. [prMMepamu NpoLieccoB, KOTOPbIe MOTyT
NPOWCXOOUTL Ha CTaauK NOBTOPHON OLEHKH, SIBNAKOTCA CrefyoLlne.

OueHka pezynbraTtoB pabotbl. Pesynsratsl pabotel cuctembl MW B xooe ee akcnmyataumy JOMKHbI
ObITb OLIEHEHbI U COMOCTaBMNEHb! C BbIABMEHHbLIMW ANA Hee LensMyu U PUCKaMM.

YTo4yHeHMUe uenen. YTOYHEHWe Lienei OCyLLecTBMSETCs, eCrnv nepBoHavanksHbie Lenyu He MoryT ObiTh
OOCTUrHYTHl cucTemoin MM unu ecnv no mepe HakonneHWs onbiTa SKCMnyaTauuu cucteMebl ByaeT BbifBneHa
Heobxo4MMOCTb B MoauMdukaumm Luenemn.

YTouHeHue TpeboraHuin. OnbIT 3KCNNyaTaLuM MOXKET NOKa3aTh, YTO HEKOTOPbIE U3 NEPBOHAYANbHbLIX
TpeboBaHW ABNSATCA B ONPEeAereHHbIX acnekTax HEKOPPEKTHBLIMU, ¥ 3TO MOXET MPUBECTU K YTOUHEHUIO Tpe-
©0BaHMiA, B paMKax KOTOPOTrO Takke BO3MOXHO MOSBIEHMEe HOBbIX WU UCKITIOYeHWEe HeKOTOPLIX CYLLecTBY-
OLWMX TpeboBaHWA.

MoHUTOPUHI U NepecMoTp pUcKoB. OpraHu3aumm SOMKHbI BECTU MOHUTOPUHT COBLITUIA 1 YCNOBWIA,
NPUBOOALLUX K PUCKaAM, B COOTBETCTBUM C TEM, KaK 3TO OMMUCaHO B nraHe obpaboTkun puckos (cMm. [38]).

6.2.9 BeiBoa 13 akcnnyarauum

B kakoi-to moMeHT cuctema VA MoxeT ycTapeTs 4O TakoW CTEMEHM, YTO e PEeMOHT, UCNpaBneHns 1
obHoBneHus yxe He ByayT cnocobHbl 0becneYnTb YAOBNETBOPEHNUst HOBbIX TpeboBaHuiA. MNprumepamu npouec-
COB, KOTOPbIE MOTYT NMPOUCXOLAUTL Ha CTaguMK CHATUSA C AKCNyaTauuu, ABNSTCS cnefyoLme.

BriBoA u3 akcnnyatauum v ytunusauusa. Ecnm notpebHocTe B cucteme MM oTnana nnm nosiBusics
Oonee coBepLUEHHLIA NoAXoMd K NOCTPOeHU nogobHbix cucteM, To cuctema VA MoxeT ObITh BhiBEAEHA U3
3KcnnyaTauum 1 yTUnM3rpoBaHa. 3TOT NPOLECC MOXET OXBaTbIBaTb AaHHbBIE, UCMOMNb3yeMble CUCTEMON.

3ameHa. Ecnu Ha3zHauveHwe cuctemsl M npogonxaeT ocTtaBaThbesl akTyanbHeIM, HO nosBuncs bonee
COBepLUeHHbIA MOAX04, TO MOXeT ObITb NpoBefeHa 3amMeHa cuctembl W (M ee KOMMOHEHTOB).

7 O630p cucrem MU ¢ cbyHKUMOHANBHON TOYKN 3PEeHUA

7.1 O6Lwue nonoxeHus

B HacToswem CTaHgapTe cucrtema 414l onpegendeTcAa Kak TexHn4eckasd CUCTema, KoTopad nopoxgaet
Takme KOHeYHble pe3yrbTaThbl, KaK KOHTEHT, NPOrHo3bl, peKkoMeHOdaunn Unu peleHns and 3agaHHoro HaGOpa
onpefeneHHbIX YenoBeKoOM Lenen. CucteMbl M He cnocoBHbI «MOHMMAaTb» — OHU HYXOAKTCA B OCYLLECT-
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BMNSEMOM 4YenoBeKoM Bblbope NpoeKTHbIX PeLleHu, NPoeKkTupoBaHnn, paspaboTke n Hagzope. CTeneHb Ta-
KOro Hag3opa 3aBUCMT OT BapuaHTa UCnonb30BaHuA. Kak MUHUMYM, Hag3op oBbl4HO MMEET MECTO BO BpeMs
0by4yeHUsa 1 BanuaaunK. Takoi Haa30p noneseH Ana obecnevyeHus Toro, YTo cuctema MW paspabateiBaetca
W MCMonb3yeTca Tak, Kak Npennonaranock, U 4To ee BO34eNCTBUE HA 3aUHTEpeCcoBaHHbIE CTOPOHbLI Haanexa-
WM 0bpa3oM NPUHMMAETCHA BO BHUMaHWe Ha NPOTSXKEHUWU BCETO XM3HEHHOTro LMKNa CUCTeMbI.

Ha pucyHke 5 nokasaHo dyHKUMOHanNbHOE npegcTtaBneHue cuctembl MW, B KoTOpoW BXogHble AaHHbIE
obpabaTbiBalOTCH C MCNOMb30BaHMEM MOLENW AN NOMyYeHUA BbIXOAHbIX pesynstatos. Mogens moxet 6biTh
cosgaHa nnbo HenocpeacTBeHHO, Nbo nytem obydeHns Ha obyvalwmx gaHHbIX. [TYHKTUPHBIMKM NIMHWSMM
nokaszaHbl 3NeMeHThl, cneyundudeckne anga cuctem VA, ucnonsayrlnx MaliMHHoe obydyeHue.

OcylLecTRMASMbIS YSNORSKOM BLIGOP NPOEKTHLIX PEILIeHUIA, NPOSKTHPOBaHUE, pa3paGoTka U Haa3op

rh _____________ ’1__ """"""""""""" : /rl _____ ;
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! AaHHbLIe ; e g
L o " Ky
____________ |
18
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-
181
H
‘ II ! Peaynerars:

BxofaHble AaHHbIe: : | - ng?ﬂ::KaaéHuﬂ;

- BKCNNyaTaUuUoHHbIE :> O6pabotka :> AeNCTBUA, )

AaHHble, r_ = peKoMeHOaLlWA;

- WHdOpMaLMa - pelLeHuA

PucyHok 5 — ®yHkuMOHaneHoe npeacraeneHne cucremol Ui

LlEJ'Ib OAaHHOro npegcrtaBneHnAa — OaTb HETEXHUWYeCKoe onncaHue T1oro, YTto CUCTeEMbI M penatwoT onga
OOCTUXEHWA pe3dynbraTa. Ecnn rOBOPUTE KOPOTKO, TO CUCTEMDbI 4% cogepXat modernb, KOTOPYH OHW MCNOrb-
3YHOT Ond NopoXgeHWA NporHo3oB, a 3TU NPOrHo3bl, B CBOK O4epedb, UCNONb3YHTCA N4 TOro, YTOOLI MNOMHO-
CTbI MK H4aCTU4YHO CMMaMK Camon CMCTEMbI UMM C MOMOLLbIO YenoBeka nocnegoBaTefibHO BblgaBaTtb PeKo-
MeHOauun, peweHna 1 BbIMOIHATL oencreuns.

7.2 [laHHbIe U MHchpopMauma

[aHHble MOryT nNocTynatb Ha BXOA Haxodsllencs B aKcrnyatauuu cuctembl MIW. B aTom crniyyae oHm
HasblBalOTCHA 3KCMnyaraunoHHeIMU AaHHbIMU. MoxeT notpebosaTbes npoesedeHue npefsaputensHoi obpa-
BOTKM BXOAHbIX AaHHbLIX OO TOro, Kak oHM ByayT HanpasneHbl B cuctemy MW, HanpvMmep nseneveHune coort-
BETCTBYIOLLWX NPU3HAKOB.

Ha Bxog cuctembl M BMeECTO AaHHbIX MOXET TalKe nocTynaTb MHGOpMaLa — O0ObIYHO 3TO MPOWC-
XOAUT NpU peLleHnM 3agad onTUMU3aL K, Korga eguHCTBEHHbIM HE0OOXOOMMbBIM BXOAOM ABRSETCA UHdopMa-
Luusi 0 TOM, 4TO crnedyeT onTuMKU3MpoBaTb. HekoTopbie cuctemsl VA Booblue He TpebytoT HUKaKUX BXOAHbIX
AaHHbIX, BMECTO 3TOr0 BbINOMHAA ONpedeneHHyo 3afady no sanpocy (HanpuMmep, co3fjiaBasi CUHTETUYECKoe
n3obpaxeHue).

B cnyyae mawwnHHoro oby4eHns oby4aroLme gaHHbIe MCMONb3yoTCA ANA NpMobpeTeHns onpegeneHHon
uHcbopMaLmnKn o npegcTasnsoLLen nHTepec obnactn nmbo o 3agade, KOTOPYIO CreayeT peLlnTb.

Mpu paspaboTke u oueHke cuctem VI gaHHble cnonb3yTes U B MHBIX Lenax (cMm. 5.10).

7.3 3HaHuA 1 obyyeHwne

Mogenb, ncnornb3yemasn cuctemon M B xope JKCnnyaTaunn 1 Ana peweHnAa 3agad, npencraendeT co-
6ol mawmrHo4YuTaeMmoe npegcrtaerneHune 3HaHWA.
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CyuecTByeT ABa OCHOBHbIX TUMNa TaKMX 3HAHWIA: AeKnapaTUBHbIE U NPOLEAYPHbIE:

- OeKknapaTUBHbIE 3HAHWSA — 3TO 3HAHWA O TOM, YTO CYLLLECTBYET. Takme 3HaHWus nerko obnekaTb B cnosa
(eepbanuauporatsk) U Npeobpa3oBbiBaTe B YyTBEpXKOeHWUA. HanpuMmep, yTeBepxaeHue «bnegHas noraHka —
AA0BUTLIA rpUb» ABNAETCS AeknapaTuBHbIM 3HAHWEM;

- NMpouefypHble 3HaHUA (Takke M3BECTHbIE Kak HOoy-Xay) — 3TO 3HaHUSA O TOM, Kak 4YTo-nubo Hago fe-
natb. B koHTekcte M 310 MoryT BbiTh MOgENU MallMHHOIo 0By4YeHna 1 apyrue Mogenu, OCHOBaHHbIE Ha Mog-
Xogax, KoTopble BKNYaoT B cebs ynpasneHue gaHHbIMU M CyOBEKTUBHBIA ONbIT, MONYYEeHHbIN OT aKcnepTa.
[loBONBHO YacTo KX TPYLHO BbicKasaTb cnoBamu (BepbanuanpoBaTtb). OHW TpaHCNUPYIOTCS B npouenypbl.
Hanpumep, ons Toro 4TobbI Y3HaTh, ABMAETCSA Ny rpub S00BUTBHIM, MOXHO BOCMOMNL30BATLCSA NpoLeaypPHEIMA
3HaHuAMU: «Ecnu y Bac ecTb kHUra o rpubax, NnocMoTpuTe, CMOXETe N Bbl C €€ NOMOLLbI0 MAEHTUDULMPO-
BaTb cBOW rpub. Ecnu ga, To kHUra gacT Bam oTBeT. Ecnu HeT, To obpaTuTeck kK hapMaLeBTy».

3HaHUA MMEeT pasnuyHbie BO3MOXHbIE NPeAcTaBneHus — OT HeABHbIX 0 ABHbIX.

3HaHUs TaKkke MOryT NoCTynaTh U3 PasnMYHbIX UCTOYHWMKOB B 3aBMCUMOCTM OT UCMNOSb3YEMbIX anropuT-
MOB: OHM MOTYT Y>K€ UMETLCS, MX MOXHO NPUOBPECcTM NOCPEeACTBOM U3MEPEHWIA C MOMOLLLIO OaTHMKOB W Npo-
LeccoB 00y4yeHus, NMbo MOXHO UCNONbL30BaTk KOMBUHAaLMI 060oKX cnocoboB.

Oepuctuveckue cuctembl. Cuctemebl VA, koTopble He NPUMEHSAKOT 00yYeHWe, Ha3bIBAKTCS 3IBPUCTU-
YecKkuMu. XopowurMK MpUMepamMu TakMX CUCTEM CMNYXaT KracCUYecKue 3KCMepTHble CUCTEMbl U CUCTEMBI
paccyXgeHuii, ucnonb3yowmne dpukcrpoBaHHyto 6asy sHanui. B Takux cnydasx paspaboTyukm cUCTEM MC-
NONb3ylT YeNoBeYeckne 3HaHus Ons Toro, 4Tobbl chopMynupoBaTh pasymHble npaBufa, onpegensowme
noeepeHue cuctembl M.

Cuctembl UM, ncnonbayrwwme mMawmHHoe oby4veHue. CunTaetcs, 4to cuctemsl WA, Bknovatowme
npolecc oby4vyeHus, «MCNOMb3yT MallMHHoe obydyeHuer». ObyueHue BKMYaeT B cebs BbIMUCMIUTENbHLIN
aHanu3 obyydarollero Habopa AaHHLIX C Lenbio BbISIBNEHUSA 3aKOHOMEPHOCTEN, a TakKe co3faHne Modenu U
CpaBHEeHWe pe3ynbLTaToB NoNny4YeHHoOW MOLENU C OXMAaeMbIM NoBegeHneM. [laHHbIN NPOoLECT TaKkKe U3BeCcTeH
Kak «TpeHMpoBKa, TpeHuHr» (training). Mony4eHHas 6asa aHaHWiA npegcTasnseT cobo mogens, 0byYeHHY ¢
MCMOMb30BaHWEM MaTemMaTUyeckon yHKUUKM 1 oby4yatowero Habopa gaHHbIX, KOTOpas ABNAETCS Haumy4dilen
annpokcuMalue NoBeeHUs B 3a4aHHOM OKPYXKEHUN.

HenpepbiBHoe oBy4eHue. Cuctemsl M Takke pasnuyakoTca ¢ TOMKW 3PEHUS TOTO, KOr4a W Kakum ob-
pa3oM B HUX NOCTYNaT gaHHble. B HekoTopbix crniyyasx Basa 3HaHuii ABNAETCS CTaTUYHOW M NpeaocTaBnsieT-
Cfl C CamMoro Hadana BMecTe C rnpefBapuTensHO 3anporpaMMUpPOBaHHbLIMU KOMIOHEHTAMUK CUCTEMBI. B Apyrux
chnydanx Baza 3HaHWA M3MEeHsIeTcs U/MNKW aganTUpyeTca C TEYEHMEM BPEMEHMW, NMpKU 3TOM MHdopMauns ob-
HOBNSAETCA B XOAe akcnnyataunn cuctemsl M. Cuctembl MallMHHOTO 0BYyYEeHWS MOXHO XapakTepM3oBaTb Ha
OCHOBAHUW TOrO, KOTAA B UX XU3HEHHOM LUUKNEe npoucxoauTt obydveHue. Bo MHOrMx cnydyasx nepeoHavansHas
daza obydeHns NO3BOMSAET MNOMYYUTL HEKOTOPOE NpUBMMXKeHWe K xenaemon LeneBoi yHKLWUM, U cUCcTeMa
NPOAOMKAaeT UCMNOMNB30BATLCA «KaK ecTby», 6e3 0DHOBNEHWUS 3TOr0 BHYTPEHHErO NPEeAcTaBMNeHUsA Ha OCHOBE
HOBLIX NpUMepoB. MNMpy MCNoNb30BaHMK ansLTepHaTMBHOMO NOAX0Aa, M3BECTHOrO Kak HenpepbiBHoe oby4eHune
(Mrn oOydeHne Ha MPOTSHKEHWM BCErO JKW3HEHHOro uukna), oby4yeHne pacnpegeneHo BO BPeMEeHW; MOLenb
obHOBMAETCS MTEpaTMBHO, MO Mepe TOro Kak CTaHOBATCS AOCTYMHbI HOBbIe JaHHble. Ha npakTvke mogenu,
ucnonbaywLine obyyeHne Ha NPOTAXKEHUN BCETO KU3HEHHOTO LIMKIA, 0BLIYHO peanuayT KoMOuHau M obounx
NOAXOA0B — MOCMe nepBoHavanbHoW ga3ssl 0by4YeHWs, Ha KOTOPYH NPUXOOWUTCS OCHOBHAs 4acTb 0byqeHus,
3aTeM MOJenb YTOYHSETCHA C TeYeHWEM BPEMEHU Ha OCHOBE HOBbLIX JAHHbIX.

7.4 OT NporHo3oB A0 AeACTBUN

7.4.1 Obwme nonoxeHun

PeaynstaTtel 06pa6oTku cucteMoin M BxoaHbIX aHHbLIX MOTYT BbITh pasnuyHoi NpUpodbl — B 3aBUCK-
MOCTW OT YPOBHSA aBTOMaTU3aLun cMcTeMbl. B 3aBUCHMOCTUW OT BapuaHTa ucnonb3oBaHus cuctema M moxeT
KaK BblAaBaTb TONbKO NMEpPBUYHbLIE «TEXHWYECKUEy» pe3ynbTaThl (MPorHossl), Tak U npeanpvHuMaTs bonee ad-
heKTUBHbIE Waru, npeanaras UM camocToATeNbHO BbINOMHAA AEACTBMA B CBOEM OKPYXeHWW (pekomMeHaa-
LKW, pelleHns 1, HakoHel,, AeNCTBKSA).

Mpw knaccuukaLm ownboYHbIe pesynsTaThl 06LIYHO KaTEropypyHTCA Kak MOXHOMONOXUTENbHLIE UMK
NOXHOOTpULUATENbHbIE. JIOKHOMOMNOXUTENBHBIM PE3YNETAaTOM SIBNSIETCA MOMNOKWMTENbHLIA NPOrHO3 B cryYae,
KOTda peanbHblii pe3ynbTaT OKa3biBaeTcs OTpULAaTeNbHbIM. JIOXKHOOTPULATENbHbLIA pea3ynsTaT NosiBNseTcs B
cryyae, Korga MoAenb OLUMBOYHO NPOrHO3MPYET OTpULaTenksHbIi pesynetart. Mons3oeatenu cuctem MU gonxk-
Hbl MOHMMATL NMOCNEACTBUA OLWMBOYHBLIX PeaynbTaToB, BKMOYas BO3MOXKHOCTL NPeaB3aThiX NporHo3os. [po-
Bnembl Takoro pofa MoryT SIBNATLCA HEMOCPEACTBEHHLIM OTPaXEHWEM CBOMCTB U XapaKTepUCTUK UHCTPYMEH-
TOB, NPOLECCOB WU JaHHbLIX, UCNONbL3yeMbix Ana pa3paboTku CUCTEMBI.
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KnioyeBbiM MOMEHTOM SBMASAETCH TO, YTO pe3ynbrathl yHKUNOHUpOBaHUA cucTembl M mMoryT 6biTh
ownboyHbIMKU. CKOpee MOXHO rOBOPUTH O BEPOATHOCTU pe3ynbTata 0Kas3aTbCA NpaBuribHbIM, Yem 06 abco-
TNIOTHOW nNpaBuneHocTU. Kak paspaboTynkn, Tak 1 nonb3oBaTenu cuctem M gomkHbl 3HATh, YTO NogobHble
CHUCTEMbI MOTYT BblAaBaTb HeMNpaBWIbHbIE PEe3ynkTaThl, U NOHUMAaTb NOCMNEACTBUA UCMONB30BAHUA TAKUX He-
NpaBUNbHLIX PE3YNETATOR C TOYKM 3pPEHUA NOOOTYETHOCTH.

7.4.2 NporHos

TepMUH «MPOrHo3» OTHOCUTCA K CaMOMY nepBomMy BbiBoAy cucteMsl M npu dyHKUMOHUpOBaHUN.

Cuctembl MM genatwT nporHosbl, NpMMEHSA MO4ENb K HOBbIM AaHHbIM MW cuTyauuam. B npumepe ¢
NPUHATUEM peLLeHns O Beidade kpeauTa B 7.4.3 cuctema M Beina paspaboTtaHa Ha OCHOBE NpeablayLiuX Oo-
KYMEHTORB O Bbiade KpeauTor. Korga HOBLIM YernoBek NofaeT 3asaBKy Ha KpeauT, ero MHopmauusa nepenaeTt-
Csl MOZENU, KOTOpasi 3aTeM [aeT OLEeHKY BEPOATHOCTM TOrO, YTO AaHHbLINA YerNoBEeK CMOXET BbIMMNaTUTb KpeauT.

MpumeyaHume — [MNpu NCNONBL3OBAHUN NCKYCCTBEHHOMO MHTENMEKTA MOM «MPOrHO30M» He 00A3aTensHo NoHU-
MaeTcs yTeepxaeHue o ByayluemM — AaHHbI TePMUH OTHOCUTCS MWL K NOMYyYEHHOMY Ha BbIXOOE Pe3ynbTaTy yHKUKUO-
HUpoBaHus cucTemMbl MW, KOTOPLIM MOXET BbiTh BUA LUBETKA Ha M306paKeHWM Ui Nepesos Ha APYron A3bIK.

7.4.3 PeweHune

Mo «peweHMem» NoHMMaeTcsi BbiIbop KOHKpeTHoro cnocoba AerncTBUIn ¢ HAMEPEHNEM NPUMEHUTL €ro.

PelweHuna moryT 6bITb NPUHATLI Kak camon cuctemon VA, Tak 1 NiogbMKW Ha OCHOBE NMONYYeHHbIX CUCTE-
MOW pesynbraToB. PelweHns MoryT ObiTb MPUHATLI H8 OCHOBE pPeKOMeHZaLMi UK e HenocpencTBeHHO Ha
OCHOBE MPOrHo30B.

Hanpumep, ecnun cornacHo nporHosy cuctemsl M ecTb CyLLecTBEHHbIA PUCK TOTO, HYTO NMOTEHLMAaNbLHbIN
3aeMLUMK HE CMOXET NOoracuTb KpeguT, To 0hopMASLLMA KpeguTbl COTPYOHMK KPEOUTHOMO ydpexaeHus (de-
TNOBEK) MOXET NMpoaHann3vpoBaTtk 3TOT pe3ynsTaT BMECTe C ApYrod Hopmauen 0 JaHHOM 3aeMLLUKE U O
cuUTyauuun y kpeguTopa, u 3ateM NpUHATE pelteHne ob ogobpeHun 3asiBkn Ha KpeouT. B kadyecTee anstepHaTu-
Bbl CUCTEMA CaMa MOXET AaTb pekomeHaauuo 06 0gobpeHnn KpeamTa v OLEHWTb BEPOATHOCTL TOTO, YTO 3TO
Hauny4lwunin BapuaHT JeNCTBUI C YYETOM OXWOAAHWUW KpeauTopa; u Torga oopMnsowWMiA KpeanTbl COTPYOHUK
MOKET MPUHATE pelleHre 0go0pUTL KPeaMWT, €CM COMTET AaHHY BEPOATHOCTL Npuemnemoit. Mnu xe 3asBka
Ha KpeawuT MoxeT BblTb ogobpeHa aBToMaTUHECKM Ha OCHOBE MOPOrOBbLIX 3HAYEHWIA ONs NPUHATUS CUCTEMON
VW peweHna c y4eToM Takux pekoMmeHaaumum.

YenoBeyeckoe CyxAEHWE U HAO30p TaK UMW MHA4Ye BKMKYAKTCA B NPOLECC NPUHATUA PELLeHUn. YcTa-
HaBMMBaeMble YENOBEKOM MOPOroBbie 3Ha4YeHMs 00bIYHO BbIOMpalOTCs C YYETOM PUCKOB, CBA3aHHbBIX C aBTO-
MaTU3aunen NpUHATUS pelleHuin. [laxe Korga npouecc NpUHATUSA peLlleHnil NONMHOCTb aBTOMaTM3UpOoBaH,
nogn MoryT MCNoNsL30BaTh NPOrHO3kbl AN MOHUTOPWMHIA NoNyYaemblx peLueHni.

7.4.4 JencTtBUE

3a peweHuAMN cnegyT AeACTBUSA, U UMEHHO B 3TOT MOMEHT pesynbTaTthl cuctemsl VI HauymMHaoT Bnu-
ATb Ha peanbHbIN MUP (Kak (PU3NYECKMIA, TaK U BUPTyanbHbIA).

BeInonHeHWe gencTemA SABNSETCH NociegHUM 3TanoM npuMeHeHusa nHgopmaugun B cucteme MA. B npu-
Mepe C MPUMHATMEM pelleHns O Bbldade kpeauTta u3 7.4.2 cpasy nocne ogobpeHnsa KpeguTa nocrnegyowue
OEeNCTBUSA MOTYT BKIMOYATL NOATOTOBKY KPEAUTHBIX JOKYMEHTOB, NofyyYeHWe Noanvceid 1 BelMoMHeHWe nnarte-
xen. B cnyyae ¢ poboTom OercTBMEM MOXET CcTaTb BblAada npveBogam poboTa KOMaHA Ha Mo3WLMOHWMPOBa-
HWe ero pyk u nagoHen. B 3aBucumocTu ot cuctemsl A gelcTBME MOXET NPOUCXO4MTL B npefenax rpaHuL
cuctembl MM unn 3a nx npegenamum.

8 3kxocuctema UA

8.1 O6wme nonoxeHun

Ha pucyHke 6 akocuctema MW npegctaeBneHa ¢ TOYKWM 3peHUsA DyHKUMOHAamNbHbLIX ypoBHeW. KpynHbie
cuctembl WA nonaratoTcs He Ha OfHY Kakyk-nvbo TEeXHOMOruiw, a CKopee Ha CoYeTaHue TEeXHOMOrui, pas-
paboTaHHbIX B pa3Hoe BpeMs. TakMe CUCTeMbl MOTyT OOHOBPEMEHHO MUCMONb30BaTk PasNUYHbLIE TEXHONOTUY,
Hanpumep, HeNPOHHbIE CETU, CUMBOMbHbLIE MOLENN U BEPOSATHOCTHBLIE PACCYXOEHUS.

Kaxgbll ypoBeHb Ha pUCYHKe B MCMOMNb3YeT pecypchl HUXKenexXallux YpoBHEW ANS peanu3almm cBoux
chyHKUMA. Bonee cBeTnble 3aTeHeHHble NPAMOYroNbHUKWM 0603Ha4alT CYyOKOMMNOHEHTBI YPOBHS MK OYHKLWM.
FeomeTpuyeckne pasmepbl ypoOBHEW M CYDKOMMOHEHTOB HE OTPaXKaloT UX BaXKHOCTHU.

Cospanuve cuctem MW ocTaeTcs npeameTomM COBPEMEHHLIX MccregoBannin. Mexxagy Tem ucnonb3oBaHue
TexHonorun M ctTaHOBUMTCA HEOTHLEMIEMON YacTbio AeATEeNbHOCTU BO MHOMMX cdhepax, Kaxaas U3 KOTopbix
MMeeT CBOM NOTPeBbHOCTU, LEHHOCTU M HOPMATUBHbLIE NMPABOBLIE OrPaHUYEHUS.
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Bonbluve AaHHbIE K MCTOMHWIKM AaHHbIX — OBnadHbie u nepudepHiiHbIe BLIMUCTIEHWA
Myne pecypcos
BelyMcrnuTanbHEIe pacypchl Pecypchl XpaHeHus CeTesble pecypcbl
[ cru | _FPGA || GPU_ || Asic |
| YnpaBEneHus Knacrepom |
| Macwrabuposanve pecypcos |
[ YnpasneHue pecypcami ]
[ MpuBeneveHe HeaBXoOUMbIX pECYPCOB ]

PucyHok 6 — 3kocuctema NN

CFIeLWiaJ'IME!I/IpOBaHHbIe MPUIOXXeHWA MK, ncnonbayemble, HanpumMmep, Ond KOMMNbOTEPHOIO 3peHnsa nnn
06p860TKM eCTeCTBEeHHOro A3blka, CaMW CTaHOBATCA CTPOUTENbHbIMU Grnokamm npun co3gaHnn pasfyHbIX
NPOOYKTOB W1 YCIYyT. Takue NPUNOXEeHNA ABNAKTCA ,EI,BM)KyLLleg’I cunon NPOEeKTUPOBaHUA cneunanmm3inpoBaHHbIX
cuctem I n, kak cnencrteue, YCTaHaBIMBaKT NMPUOPUTETBI 114 nccrnegoBaHum m pa3p360TDK.

TexHonorum NIA yacto TDEGYIOT NCNoNb30BaHNA 3HA4YUTEIbHbLIX BbIHUCITUTENbHbIX, CETEBbLIX PECYypCOB U
pecypcoB XxpaHeHuA, HanpruMep Ha aTtane Oﬁy‘-i(E.'HMH cuctemsbl NI, MCHOJ’IbSyI-OLLKEf"I MalnHHOe D6y‘-IEHMe. Ta-
Kne pecypcCbl, KaKk NoKka3aHoO Ha PUCYHKe 6, MOTyT BbITb BCbCDEKTVIBHO nony4yeHbl C UCMOJib30BaHUEM obnayHbIx
BbIYUCITEHUN.
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B cnepyouwx nogpasgenax onvcbiBalOTCA OCHOBHLIE KOMMOHEHThLI NOKa3aHHOW Ha pUCyHKe 6 aKocu-
ctembl M.

8.2 Cuctembl MU

Cuctembl M MOryT UCNonb30BaThCA BO MHOTUX MPUINOXKEHUSX WM ONA peLIeHUs MHOXecTBa 3afau.
B paznene 9 onuckiBaloTcs NpyUMepbl NPUNOXEHWI ¢ ucnonb3osaHneM MM — Takux kak pacnosHaBaHue o6-
pasoB, obpaboTka ecTecTBEHHOro A3bika M MPOrHo3Has TexHudeckasa nogdepxka (predictive maintenance).
B pasnene 5 nepeuyncneHbl MHOTOUYUCTIEHHbIE TUMbI 38484, KOTOpble cnocobHbI pewartb cuctemsl MW,

CucTtembl MW crnenyloT yHUBepcanbHOMY (hyHKUMOHANbHOMY NOAXoAy, Korda ONsi CO30aHWA MOoOenw
npuknagHoi obnactu vHdopMauus cobupaetca nNMbo MyTem NPsSIMOro BCTpauBaHMs B MPOrpamMMHbIA KOZ
(c CNonb3oBaHWEM UHXEHEPUW 3HaHWIA), TGO NyTeM MalluHHOro obydyeHus. [anee 3akogMpoBaHHas B Buae
MoZenu MHGOpMaLUUsi UCTIONbL3YETCA Ha YPOBHE pacCyXOeHWU, rae BbIYUCMAKTCA NoTeHUManbHbIe pelleHus;
a 3aTeM — Ha YpOBHe MNPUHATUA pelleHnid, rae aenaeTtcs BbIGop Mexay BO3MOXKHLIMUW AeHCTBUAMU, KOTOPLIE
MOTYT MPUBECTH K Lienu. YpoBeHb pacCyXaeHuii BkrYaeT B cebs paccyOeHUsl, OCHOBaHHbIe Ha npeacTas-
NEHUSAX O MPOCTPAHCTBE, BPEMEHMW U 30PABOM CMbICIE; BbIYUCMAEMbIE NPUNOXKEHUSA MONUTUKK U/unu niobyto
WHYI0 NoaaakLyca KOAMPOBaHUI0 hOpMYy paccyaeHuin. Ha ypoBHe NpUHATUA pelleHusa aenaetcsa BoulGop
cpenmn BO3MOXKHbIX AEWCTBU Ha OCHOBE NPEeaAnoYTEHUIA UMK NOMNEe3HOCTH.

8.3 ®yHkuun UA

Mocne Toro, kak Mogent cozgaHa, yHkumn M 3akniovanTcs B BbipaboTke NporHosa, pekoMeHaaumm
unu, B 6onee obLLeM CMbICTE, B MPUHATUM PeLleHWi, KOTopble MOMOryT OOCTUYL TekyLlel uenu cuctemst AN,

Moa «paccyxaeHUeM» NOHUMAETCS NPUMEHEHWE UMEIOLLMXCA B TEKYLLEN CUTyaLUM JaHHbLIX B MOOENK,
a Takke 3afaBaHWe MOOENU BOMpoca O TOM, Kakue UMEeHTCsl BO3MOXHbIE BapUaHThI.

MpuMepamyu TeXHOMOriA, peanuaylwwmnx pasnuyHble opMbl paccyXAaeHWr, crnyxaT nnaHupoBaHue,
BGalnecoBCKMA BbiBOM, aBTOMaTUYeCKWEe CUCTEMbl [0Ka3blBAHMA TEOPEeM, MPOCTPaHCTBEHHbIE U BpeMeHHble
paccy»aeHusa ¥ PaccyXaeHns Ha OCHOBE OHTONOTWA.

CucTemMa K TOMY e JOIDKHA PeLUuTb, KAaKoh U3 3TUX BO3MOXHbLIX BApUaHTOB, KOTOPLIE, BEPOATHO, MO-
3BONSAT OOCTWUYb LiENK, SBNASTCA NYYLLMM.

30ech B Urpy BCTYNaloT NPEAnoYTEHUS U MONE3HOCTh: aBTOMaTU3UPOBaHHOE TakcK ByAeT MakcMMU3upo-
BaTb Brnaronony4une KnueHTa, a nporpaMmmMa Urpbl B nokep 6yaer MakcumMusnMpoBaTh CBOK NpuGbInk.

8.4 MawunHHOe oBy4eHue

8.4.1 O6wmMe NonoxeHus

MalurHHoe 0By4YeHne — 3TO NpoLUeCcE, UCNOMb3YHLKIA BEIMUCIIUTENBHBIE METOALI ANsl TOro, YToBbl AaTh
CUCTEMaM BO3MOXHOCTb 06y4aTbCsl HA JaHHBLIX UNKW onbiTe. B HeM NpUMeHsIeTcsl pag cTaTUCTUYECKUMX MeTOo-
OB A5 NOWCKa 3aKOHOMEPHOCTEN B UMEIOLMXCA AaHHbIX, 8 3aTeM 3TU 3aKOHOMEPHOCTW MCNONb3YTCA 4N
CO34aHWsi NPOrHO30B Ha OCHOBE 3KCMMYaTaUNOHHbIX OaHHbIX.

B TpaanuMOHHOM MporpamMMpoBaHuKn paspaboTyuk nporpaMmHoro obecnevyeHuns onpegenseT noruky
pelleHUs MOCTaBNeHHoN 3aaayu, 3agasasi TOYHO ONpeaeneHHble Wark BbIYUCNEHUI C MCNOMb30BaHMEM SA3bl-
Ka nporpammupoBaHusi. 1o KOHTpacTy NorMka Mogenyu MaluHHOrO 0ByYeHWUs1 YaCTUYHO 3aBUCUT OT AaHHbIX,
ucnonb3yemsix Ans obydyeHus mogenu. Takum o6pasom, B crydae MallMHHOro oby4eHus HeobxoduMele Ans
pelleHns 3adaqn BbIYUCIEHUS UMW LWaru He onpeaensoTcs anpuopu.

Kpome Toro, B oTrnM4Me oT TPaaMLMOHHOIO NPOrpaMMUpoBaHns MOLENW MallMHHOMO oBy4eHus MoryT
COBEPLUEHCTBOBATLCS C TEHEHMEM BpPEMEHW, He Tpebys Npu 3TOM NepenncbiBaHus — 3TO AenaeTcs Nocpen-
CTBOM MOBTOPHOro 0BYy4YeHWs ¢ MCMOMb30BaHWEM AOMONHUTENBHBLIX HOBbIX AAHHBLIX M C MOMOLLbLK METOdOB
ONTUMKU3aL MK NapaMeTpoB MOOENN U NPU3HAKOB, BblAENAeMbIX B AaHHbIX.

8.5 NHxeHepuna 3HaHUN

8.5.1 O6wue nonoxeHnn

Mpw ncnonb3oBaHWUK IKCNEpPTaMU-NKAbMU NMOAX04a, OCHOBAHHOMO Ha MHXEHEePWUU 3HaHWI, xapakTtep 06-
paboTKM 3aBMCUT UCKIHOYUTENBLHO OT 3KCMNEepPTHbLIX 3HaHWA pa3paboTyMka U NOHWMAaHUSA UM 3afa4n. 3HaHuA
npuvobpeTtatoTcs He Yyepe3 00y4YeHWe Ha OCHOBE JaHHbIX, @ MYTEM XeCTKOro KogMpoBaHua paspaboTymkom B
cucteme MW 3HaHUiA aKCNepToB B NpeaMeTHON obnacTu.

CyuwlecTByeT ABa OCHOBHbIX TUMNa 3HaHWA: AeKknapaTUBHbIE U NpouenypHble. bonee nogpobHyo MHGOp-
Mauuto 06 oboux TMnax aHaHWK cm. B 7.3.
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8.5.2 JKcnepTHbIE CUCTEMBI

Kak nogpasymeBaeT cam TEPMUH, 3KCNepTHasi cuctema — 310 cuctema MW, koTopas HakannuBaeT, KOM-
OVHMpPYET 1 06BbeAMHSET NPefoCTaRMNEHHbIE 3KCNEepPTaMU-NALMU 3HAHWSA B NpegMeTHoW obrnacTu ¢ Lenbio
Norv4yeckoro BbiBoAa peLleHnil NocTaBneHHbIX 3a4aq.

JKcnepTHasA cUCTEMa COCTOUT U3 Ba3sbl 3HAHWIA, MexaHW3Ma NMOorMYecKoro BbIBoL4a M NOMNb30BaTENbLCKOro
uHTepderica. B 6ase saHaHU XxpaHATCA AeknapaTUBHbIE 3HAHWA O NpeaMeTHOM 06nacTuy, oXBaTbiBaloLWKUe Kak
daKTUYecKy, Tak 1 3BPUCTUYECKYO MHhopmaLmio. MexaHn3am NorMiyeckoro BbiBoda COAEepPXUT npouenypHbie
3HaHWsA: Habop npaBKn 1 MeTogonoru paccyxaeHuin. OH KOMBUHMPYET NpefocTaBneHHble NoMnb30BaTenem
dakTbl ¢ MHOpMaLMen U3 Basbl 3HAHUIA.

Jlornyeckni BbIBOA OenaeTca ¢ UCNonb30BaHWeEM npeaonpedeneHHbIX Npasun, COrMacoBaHHbIX C 3KC-
NepToM, U C OLLeHKaMW NOrMYecknx yTBep:KaeHuin. B uncno 3agad, KoTopbie MOryT ObITh pelleHbl ¢ UCNoMb30-
BaHWEM 3KCMEPTHbLIX CUCTEM, BXOOAT 3a4adyn knaccndukaunum, oMarHOCTUKA, MOHUTOPUHIA 1 NPOrHo3a.

8.5.3 Jlornyeckoe nporpaMmmMupoBaHue

Jlornyeckoe nporpaMmupoBaHme — 370 (popMa NporpaMMMUpOBaHNA, OCHOBaHHAas Ha s3blkax nporpam-
MUPOBaHUSA, MO3BONAKLINX NPecTaBnATh NOrMYeckne YTBEPXKOEHWS, 3anMcaHHble Ha A3bike hopmMansbHoi
(maTtemartuyeckon) norvku. Mpumepom A3bika NOrMYeckoro NporpaMmmMuUpoBanns aensaetcs Prolog.

Ona U dopmanbHaa noruka Bcerga Gbina B LeHTpe BHUMaHWA uccnegoeaHuin. MHorue eugbl dop-
MarnbHOM NOTMKK HaLeneHbl Ha MOOENMPOBaHWE YernoBEeHEeCKUX pPacCyKOEeHWA B pasnuyHbix cuTyaumsax. Jlo-
rMYeckoe nporpaMMupoBaHve obecrneduBaeT cpedy AnA peanu3aunn Takux MOLENel 4YenoBeYeckux pac-
cyxaeHun. Arentel MW ponxHbl BbiTb CNOCoBHbI BOCMPOM3BOAMTE pasfiMyHble BUObl PacCyXOEHUA YeTKo
onpefeneHHbIM, Mpo3paYHbiM U 06BACHUMBIM 0OpPa3oM.

Jlornyeckoe nporpamMmMmuUpoBaHne C 4eKnapaTUBHBIMU YTBEPXKAEHUSMA B COYeTaHUK ¢ 3chpeKTUBHOW 06-
paboTKOM eCTECTBEHHOIO A3blKa MOXET co3aaTh Ansa areHTa MW BoaMoXHOCTW Anga Toro, 4tobel paccyxgatb
no aHanoruw, aenatb BblBoAbl M 06061 eHNs 06 06beKTaxX 1 OKPYKEHMW.

Mpumep — Cpeda cemanmuyeckoll «naymuHbi» Apache Jena [41], komopasa noddepusaem MexaHU3M
noauyeckozo ebigoda.

8.6 bonblwKne paHHbie U UCTOYHUKU OAHHbIX — obna4Hbie n nepucbepuﬁHble BbIYUCINEHWUA

8.6.1 bonblwue gaHHbIe U UCTOYHMKWN OAHHbIX

Bce cvcTembl MalMHHOTO 0By4YeHMs UCNOMNb3YIOT AaHHble. TW AaHHble MOTYT NPUHUMAaTb pa3nu4Hbie
dopMbl. B HEKOTOPbLIX Cry4asx UCNoMNb3yeMble CUCTEMAMU MaLUMHHOIO 0byyeHUsA faHHble ABNATCH «Bonb-
WKMK gaHHbIMW» . COOTBETCTBYIOLLMA YPOBEHb Ha pUCYyHKe 6 NpedcTaBnseT UCTOYHWKK, hopMaThl U TUMWY-
Hble MeToabl onepupoBaHusa OONbLMMKM AaHHLIMKW BHE 3aBMCUMMOCTM OT cnocoBoB MX MCNonb3oBaHuA. [JaH-
HblA Nogpasaen geTanbHo OnvMckIBaeT OCHOBHbBIE KOMMOHEHThI, MoKa3aHHbIe Ha pUCYHKe 7.

Bonblure gaHHble U MCTOHHWUKM OAHHBIX
MpeneaputencHas obpabotka
MoactaHoBka
dunsTpauus Hopmanuaayua ObeannunBaHue HEAOCTAIOLMX 3HAYEHHIA
{PaseegoMHbBIA/NePBUYHBIN) AHANWS AAHHBIX
Komnnextoeaune (npuobpereHue)
HaHHble 1-# cTOpOHLI HaHHble 3-i CTOPOHLI 3anpawuvsaeMble JaHHbIe
PwcyHok 7 — Bonblune gaHHbIE M MCTOMHWMKN OaHHbIX
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Bonblwne gaHHble — 3TO 0BLIKMPHbIE HADOPbLI AAHHBIX, XapPaKTePUCTUKN KOTOPbIX C TOYKM 3peHMs 00b-
ema, pasHoobpasns, CKOPOCTU U BapuaTMBHOCTH TPebYT NPpUMEHEHWUS CNeLManv3npoBaHHbIX TEXHOMOMMIA
N MeTofoB ns ux o6paboTku U NonyyeHuss OT HUX OTAauu. Tak, Hanpumep, Bbinv paspaboTaHel TEXHOMOMMK
creuMansHo ana obecnedeHUs BO3MOXHOCTW pacnpeneneHHoin o6paboTku Gonblunx HabopoB AaHHbIX C UC-
Nonb30BaHUEM BbIMUCTIMTENbHLIX KMAcTepoB M NPOCTLIX MOAENe nporpaMmupoBaHns. Kpome Toro, TexHo-
NIOTMK XpaHeHWus 1 a3 faHHblX Obink paspaboTaHbl cneuuanbHo Ans ynpasneHus Gonbwmnmn obbemamu
LaHHbIX, KOTOpPbIe MOTYT (POPMUPOBaTLCS M3 APYTUX MAacCUBOB AaHHbIX Bonblioro obbema.

Bonbluve gaHHble cTany BaHbl BBMAY TOTO, HYTO OpraHM3auuy yBenu4wnu wupoTy U rmybuHy cbopa
OaHHbIX, U3-3a Yero noTpeboBanuck CneunanM3MpoBaHHbie TEXHONOMMKU U METOAb! AN U3BMNEeYEeHUs 3HaHWUA.

JononHuTtensHyo nHdopmauunio o BoNbLUMX OaHHBIX CM. B [42] 1 [43].

®yHKUMOHMPOBaHUE MHorux cuctem MW HeozmoxHO Bez GonbluMX OaHHbIX, KOTOpbIe LWWMPOKO Npu-
meHstoTca B M. JocTynHoCcTe GonbluMx HabopoB HECTPYKTYPMPOBAHHBIX AaHHbLIX B Pas3fnU4HbiXx obnacTsx
NPYMEHEHUS NPVMBOAUT K NOMYYEHWI0 HOBBIX 3HAHWIA B pesynbTaTe npuMeHeHust Takmx metogos MW, kak vH-
TEeNneKkTyanbHbI aHanns AdaHHbIX WKW pacno3HaBaHve obpasoB. [JOCTYNHOCTb OrPOMHbBIX O6BEMOB OaHHbLIX
4N 0ByyeHua NpUBOAUT K NosiBNeHuto Gonee coBepLUeHHbIX Mogenein MalnMHHOro oGyyYeHus, KOTopslie MoryT
BbITb MCNOMNb30BaHbI B LUMPOKOM CMEKTPE MPUMNOKEHWUA.

[aHHble MoxeT npuobpeTaTth Ta e opraHu3auuns, KoTopasa ux ucrnonbayeT (cOop AaHHbLIX NepBon CTo-
poHoW). Hanpumep, npegnpusTus PO3HUYHON TOPTroBAW MCNOMb3YOT AaHHLIE O TPaH3aKUWsX, KOTOPbIE OHM
nony4awT U3 NPUHaaNexallux MM CMCTEM KacCoBbIX TepMUHANOoB. [laHHble Takke MoryT ObiTh npuobpeTeHsl
TPeTbUMM CTOPOHaMM, TaKMMMK Kak HayYHO-UCCreoBaTenbCKUe OpraHM3aunn U MHbIe NOCTABLUMKMA OaHHbIX,
KoTopble cobupaloT AaHHbIe, a 3aTeM NPoaalT UX UK 0BMEHWBAOTCS UMUK C OPYIMMU OpraHM3aunsamMu, He-
NOCPEACTBEHHO WCMOMb3YIOLWUMKU 3T AaHHble. Kpome Toro, gaHHble MoOryT BbiTb NOMy4YeHbl NOCPEACTBOM
BbINOMHEHMWSA 3aNpoCOB W CMUSAHWS AaHHbIX U3 pasnuyHbIX HabopoB 1 Ba3 gaHHLIX Kak NepBou, Tak U TPETbEN
CTOPOHBI.

[aHHble MOryT nocTynaTtb U3 MHOTUX UCTOYHWMKOB, TAKWUX Kak:

- onnara noKynoK v Apyrve TpaH3akuuu;

- onpockl 1 0bcnegoBaHns;

- CTaTUCTUYECKME UCCNenoBaHus;

- 33a00KYMEHTHUPOBaHHLIe HabnwgeHus;

- OaT4yuKK (CeHcopbl);

- n3obpaxeHus;

- ayguosanucu;

- OOKYMEHTHI;

- B3aMMoOeWCcTBUe C CUCTEMaMM.

8.6.2 O6na4Hble U nepudepUiiHbie BbIMUCNEHUA

ObnayHble BblYMCeHMs — 3T0 Napagurma ansa obecneyeHns CeTeBOro 4OCTyna K MacwTabupyemMomy u
rMOKOMY Nyry COBMECTHO UCMNOMb3yeMblX (OU3NYECKUX UMMM BUPTYarnbHbIX pecypcoB ¢ CUCTEMON camoobeny-
XUBAHWA U aAMUHUCTPUpPOBaHMEM Mo TpeboBaHMio, cM. [44] n [45].

ObnayHble BblYMCNEeHWs: 0BbIYHO acCOoUMMPYHOTCH C KPYMHBIMW LIEHTPanu30BaHHBIMKW UeHTpamu obpa-
BOTKM AaHHBLIX, CNOCOOHEIMM 06ecneYnTs oYeHb Bonblume BelYMCNUTENBHBIE pecypckl Ana obpaboTku 1 xpa-
HeHWs OaHHbIX. Takme GonbluMe BO3MOXHOCTW MOFYT UIrPaTh PELUaLLy pofb HA HEKOTOPbLIX CTagusax Kuz-
HeHHoro umkna cuctem MW, ocobeHHo npu obpaboTke Oonblunx HabopoB AaHHbIX N8 0byyeHus cuctem WA
N CO34aHWsa UCNOMb3yeMbIX UMW MOAEnen.

MepudepunitHblie BbIYMCNEHNA — 3TO pacnpeneneHHbie BLIYUCIEeHUS, B KOTOpbIXx 00paboTka u xpaHeHue
OaHHbIX OCYLLECTBMSTCA HA UMK OKONo nepudepun cetu, Npu 3Tom cTeneHb Gnuzoctu k nepudepun onpe-
fensercs TpeboBaHUSMKU cucTembl. [epudepus ceTn — 3TO rpaHMua Mexay COOTBETCTBYHLMMKU Ludpo-
BbIMU 1 (PU3NYECKUMMN CYLLHOCTAMM, NPOX0OsALLAs Yepes NOAKMYEHHbIE K CETU AAaTYMKU U UCNOMHUTENbHbIE
yCcTpoicTBa (cMm. [46])).

KoHuenuua nepudepuinHbIX BbIYMCNEHWI B 3HAYMTENBLHOW CTEMNEHN KacaeTca pasMeLleHnsa u oyHKUKNo-
HUPOBAHWS MPOTPAMMHbBIX KOMMOHEHTOB M XpaHeHWs daHHbIX. B Tex crniyyasx, korga nporpamMmmHble KOMMOHEH-
Tbl (Hanpumep, cea3aHHble ¢ cuctemamu M) MMeroT geno ¢ ycTpoicTBaMu MHTepHEeTa Bellel (gardnkamm v
NpUBOLAMMU), YACTO CyLLEeCTByeT NoTpeGHOCTE B MUHUMKU3aL MK 3a0epXKeK U B Bblade pe3ynsTaToB B pamKax
CYLLECTBEHHbIX OrpaHWYeHniA Mo BpeMeHU (Kak YacTo roBOpsIT, B PeXMUME peanbHOro BpemMeHn); u/mnv notpeb-
HOCTb B 0DecneyeHnn XU3HecnocobHOCTH, YTOObI cucTeMa Morna no-npexHeMy MYHKUMOHWPOBATL B Criyyae
nepeboeB CO CBA3bK; WM NOTPeOHOCTL B 3allMTe NepcoHanbHbIX OaHHbBIX (PU3NYECKNX ML, MOYyYeHHbIX
0T NepudepUiiHbIX YCTPONCTB. [Ana AOCTWXEHNA 3TX Lenei MoxeT notpebosaTtbes, 4ToObl 06paboTka u xpa-
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HEHWEe AaHHbIX BbINOMHAMNUCH HA Nepudepun ceT Unm NobnmnsocT oT Hee. JononHUTENbHYI0 UHPOPMaLWIO
06 3Tom cMm. B [46].

BaxHo, ogHaKko, NOHUMaTb, YTO 0BMnayHkble BblYMCEeHUa MOryT ObITh pa3BepHyTbl BO MHOMMX MecTax pac-
npeneneHHoM BbIMUCIMTENBHOW CPeabl, B TOM YWUCIe B TakKUX, KOTOPbIe He SIBMAITCS LeHTPann3oBaHHbIMU 1
KoTopble HaxomaTca BGnuau nepudepun cetu. B Takoi dopMe obnayHble BbIMMCIEHUS MOTYT NpPeanoxuThb
rMbkoe N AMHaMWYHOe pa3BepTbiBaHWe Kak Ans nporpaMmMHoro obecnevyeHns, Tak U 4nsi AaHHbIX, UCNoMb3ys
BMPTYyanu3npoBaHHy obpaboTky U BUPTYanv3nMpoBaHHOE XpaHeHWe OaHHbIX B COYeTaHun ¢ obbeanHeHnem
pecypcoB B nyr M ¢ BbICTPOM 3NacTUYHOCTLID M MacwTabupyeMocTbio, co3gaBast TeEM CamblM YCNOBWA AN
afekBaTHOro pasMeLleHns U PyHKLMOHMPOBAHMS KOMMOHEHTOR cuctem V.

O6bIYHO cUcTeMbl NepUdepUrHBIX BbIYUCIEHUIA KOMBUHUPYOTCA C LeHTPann30oBaHHbLIMKU CUCTEMAaMMU
ONSA cO30aHUA 3aKOHYEHHbIX PeLleHWiA, YTO NO3BONAET UCNOMNb30BaTh BO3MOXHOCTU cMcTEM 060MX TUMOB.

TpW OCHOBHbIX NPOEKTHLIX PELUeHUs A4S CUCTEM Ha OCHOBE MalLWHHOMO 0by4YeHuss coegunHsioT B cebe
obnayHble 1 nepudepuiHbie BolYMcneHns: 3To obydeHre mogenu B obnake, obyvyeHne mogenun Ha nepude-
puu, oby4eHne mogenu B obrake v Ha nepudepun.

a) ObnadHble cepBUCHI MOTYT ObITb UCMOMNbL30BaHLI B KAa4YecTBe LEeHTpanuM3oBaHHOW nnaTdopMel s
0bydyeHMa Mogenel MalMHHoro obydyeHus (pucyHok 8). Beuay orpaHuMueHHbIX pecypcoB nepudepuitHbix
YCTPOCTB TpeboBaTenbHbIe K BbIYMCIUTENBHEIM Pecypcam U pecypcamM XpaHeHus 3a4adyu, cBA3aHHble ¢ 0b-
yYeHWeM, Banugaunen u NogaepKkon mMoaenen, BoiNOMHAKTCS C UCMoMNb3oBaHMeM obnadHoi MHppacTpyk-
Typbl. OBy4eHHan Mofens pasBepThiBaeTCs, NPUMEHSETCS W NPy HeoBxo4MMocTH 0BHOBNAETCA Ha nepude-
PUMHBLIX ycTponcTBax. [aHHble ¢ nepudepuiiHbIX YCTPOWCTB MOryT BbiTh 3aTEM MCMNONb30BaHbl NpK 0By4eHun
Unu, Kak B cnyvae obyyeHust ¢ NogkpenneHnem, Ana opraHnzanmm obpaTtHon CBA3KM No Ka4ecTsy Mogernu.

PaspepTbiBaHWe U
OBHOBNEHNS Modenu
- = > Baaumo- 2
AeicTBUe I
OGyvaoli1e Oby4yennan i g
AaHHbIS Monenk &
. o]
C6op paHHbDY
oGparHasn cBa3b {(anA
0By4eHuA & NogKpenneHeM)
Otnako: obyyeHne Mogen Meputhepna: MCNONbIOBAHWE MOOBNN

PucyHok 8 — lNMpumep obyyeHus mogenu B obnake

MpuMepamMn NpUNOXKEHUA, UCMONb3YIOWMUX Takoe NPOEKTHOoe pelleHue, ABNAKTCA obHapyXKeHWe atak
Ha MorpaHW4YHble MapLIpyTM3aTopkl (MHTENNEKTyanbHble BpaHaMayaphbl), 0BHapyKeHue 1 NponnakTuKa He-
MCNPaBHOCTEN B MPUINOXEHUSX A8 YNpaBneHnsa Npon3BoacTBEHHbIMI NpoLeccamm (MpounakTMyeckoe Tex-
HUYecKoe 0BCcnyK1BaHWe) U pacrno3HaBaHe AOPOXKHBIX 3HAKOB CamMoynpaBnAeMbIMi aBTOMOBMNAMM.

b) B cnyyae, Koroa LeHTpann3oBaHHbIiA NOAX0M, HE ABMNSAETCA ONTUManbHbIM AnA 06y4YeHUa nepcoHanm-
3MPOBaHHLIX MOZENEN UNK MOGENEN, UCTIONB3YEMbIX B CNELMMUYECKUX YCIIOBUAX MPUMEHEHMWs, MOXET Mpu-
MEHATLCA Opyraa cxema (pucyHok 9). B ee ocHoBe nexuT obydeHne MoLenn HenmocpeacTBEHHO Ha nepude-
PUIAHBIX YCTPOMCTBAX (MPW YCMOBUM, YTO Ha HUX MMEETCA 4OCTaTOYHO PECYPCOB).
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PaspepTeiBaHue Bsaumo- [

U obHoBNEHKe peficteue %

Mogenu i

=== _— g_

Otyvaiowue 0O6yveHHan
AdHHBIe MOnent Oyuetine
> LYY
ObyusHue
O6nako: HAacTpoika Mogenu Mepudepnn: obyueHUe U UCNONbL30BAHKE MOZENN

PucyHok 9 — lMpumep obyyeHrns Mogenu Ha nepudepnn

MpyU TakoM NPOEKTHOM peLleHUN TOMbKO UcXodHasa (TUnoBasd) MoAenb HacTpausBaeTcs U obydaeTcsa B
obrnayHo cpefe. KOHTEKCTYanu3anpoBaHHOE UMW NepcoHanvanpoBaHHoe obydyeHue BLINOMHAETCS Ha nepu-
dhepun ¢ UCrnonbL3oBaHMEM pearbHbIX AaHHbLIX. TOT BapuMaHT obyvyeHWs Momenu aensetca HauGonee nog-
XOAALWMM AN MONHOCTLIO aBTOMATUYECKUX CUCTEM, B KOTOPLIX NMPMMEHAITCS Takne MeTofbl MalluMHHOro 0by-
YyeHusi, kak obydyeHune Bes yuntenst unu obydyeHue ¢ NogKpeneHmem.

¢) Mpu rubpuaHom nogxope obydyeHre Mogenu NpoBOAUTCA Kak B obnake, Tak U Ha nepudepun (pucy-
Hok 10). 3T0 MOXeT 6bITb HEOBXOAUMO B CNy4Yasx, Koraa NpoeKTHOe pelleHne CUCTEMbI BKMKOYaeT nepudge-
puiiHble ycTpoicTea. B HeKoTopbix cnyvaax obrnadvHble CepBUCHl WUCMOMNb3YIOTCA ANA MOATOTOBKU UCXOLHOW
oby4eHHO Mogenwu, KoTopasa 3aTeM passepTbiBaeTcs Ha nepudepun. B apyrux cnyyasx nepudepuitHbie cu-
cTeMbl 0By4aloT X NoKanbHbIe MOLEeNny Ha OCHOBE CBOMX NOKarnbHbIX AaHHLIX, HE nNepenaBas AaHHble Apyr
Apyry v obnadHeim cepBucam. ObnadyHble cepBuChl TaKKe MOTYT BbICTYNaTk B KAYECTBE cepBepa NapaMeTpoe,
OCYLIECTBNAA CUHXPOHU3aL M0 0BHOBNEHUIA MOAENel pasnuyHbiX NepudepritHbiX CUCTEM U BO3BpaLlas 3a-
TEM CUHXPOHU3MPOBaHHbIe OBHOBNEHUSI MOOENU B NepudepuitHbie cucTeMbl AN 06HOBNEHUS X UHOWBUAY-
anbHbIX MOAEnewn.

PaapepTeiBaHue U Baaumo- g

Mexomuan obHoBNeHWe OeicTBue I
Moaens MOAenn R %
g g

O

OByvueHHan
MOGENb

Obyvawme
AAHHLI8

Q6yyeHne
b WY

ObyqeHus

Obyvyaeman
Mogenb

C6op AaHHbLIX

O6nako: HacTpolika u 0ByveHVe Mogenn Meputepus: ncnonbsosaHue U obyyeHue Mogeny

PucyHok 10 — Mpumep obyyeHns mogenu B obnake v Ha nepudepum

MNpUMepom NPUMEHEHWUSA TAKOro MPOEKTHOTO pelleHus SBNseTcs cepBuc cbopa NpoCcTpaHCTBEHHBIX OaH-
HbIX (HanpuMep, cepsuc cbopa M3oBpaKeHnin pa3nMUHbIX Y4acTKOB MECTHOCTM ¢ BECNMMOTHLIX NeTaTenbHbIX
annapaToe (OpoHOB), Unu cepeuc cbopa AaHHbIX ¢ BbITOBLIX YCTPOWCTB). [daHHbIA Noaxon AaeT BO3MOXHOCTb
obecne4ynts Gonee BLICOKOE Ka4ecTBO 0BCNyMBaHKUA Bnarogapa UCNonNbL30BaHUI0 0BHOBNAEMbIX 0BydYaeMbIX
MoZenen BMecTo UCXOAHbLIX 0BYyYeHHbLIX Mogenei.
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MoHO paccmoTpeTb elle oavH rmbpuaHbIn Nnoaxon, BKNYaLWmMin 3arpy3ky mogenun. B atom cnydvae
obyyeHHas Ha nepudeprun Mofens NockbinaeTcs B 06nadvHbii peno3vTopun, OTKYAa — €CNW Y Hee nokasarenu
NPOW3BOAUTENBHOCTU Nydlle, YeM Yy npeabigylieid obydeHHON MOLENUM — OHa pacchbinaerca OpYyrUM nepu-
pepurHbIM cuctemaM, PYHKUMOHUPYOLLWM B TaKOW Xe UMW aHanornvHou cpege. JaHHbIA NOOXOA MOXeT
NPUMEHATLCS B TpaHcdepHOM obydeHUn U B MeTodax cxatus moaenein. MNpumepom TpaHctepHoro obyuve-
HWS MOXKET CNYXWUTb CUTyauus, korga obyy4eHHas Mogenb Ans pacno3HaBaHWs HOMepPOoB AOMOB NPW NPOCMO-
Tpe M300paXKeHWn ynuL MOXET NCNOoMb30BaThCA ANs pacno3HaBaHWs PYKOMMUCHLIX Yncen. MicxogHas mogens
nnbo mogens, yxe obydeHHan AnsA pelweHWs KOHKPEeTHOW npobnemel, MOXET OblTe NPUMEHUMa A5 peLleHns!
aHanoruyHblx 3agad. B cnyvae nepudepuiHbiX YCTPOWUCTB C MEHbLUEW BBIMUCIIUTENBHOM MOLLHOCTBIO Takke
MOrYT UCMONb30BATLCS METOoAbl cxaTusa mogenu. Mogens, nonHocTs 0bydYeHHas B cpeje pacnonarawLllero
0BMNBHLIMK BEIYMCIIUTENBHBIMW pecypcamMu obnayHoro cepBuca, MOXET ObITh caTa nepeq ee UCMNonL30Ba-
HUEeM B nepudepuinHOA CUCTEME C MEHBbLUMMW pecypcamu.

8.7 Nynbl pecypcoB

8.7.1 O6wMe nonoxeHUn

Ha pucyHke 6 nokasaHbl pecypchbl, Heobxoaumble AN noggepxkn akocuctemel WA, Ana nognepiku
cuctem MW kpaitHe BaxHbI KaK BbIYUCNIUTENBHELIE M CETEBLIE PECYPCHI, TAK M PeCcypchl A5l XPaHEHWA OaHHbIX.

PaspaboTka v passepTbiBaHue cuctem WA moxeT nponcxoanTb Ha pecypcax pasHoro Macwitaba — Ha-
YMHas OT LeHTpanu3oBaHHbIX 06naYHbIX CEePBUCOB W NOKanbHbIX LEHTPOB 06paboTkn AaHHbIX U 3aKaH4MBas
cepBepaMn (MNW Knactepamu CepBepoB), NepudepuiiHbIMKA BbIYMCIUTENBHLIMU CUCTEMAMKW, MOBUMBHbLIMK
YCTPOACTBAMUW U YCTPOWCTBAMU MHTEpPHETA Bellel. HekoTopkle U3 3TUX CUCTEM MOTyT pacrnonaratb orpaHu-
YEHHbIMW pecypcaMy B NnaHe BbIYUCIIUTENBHOM MOLLHOCTU, 0ObEMOB XpaHeHUs OAaHHbIX, a Takke Mponyck-
HOW CrMOCOBHOCTM CETU U CETEBOW 3afepXKW. ITO B 0COBEHHOCTM OTHOCUTCH K CUCTEMaM U YyCTPOMCTBaM Ha
nepudepun. BelumcnutenbHble pecypcbl cuctem MW moryT 6biTh NnpeacTaeneHsl B Buae nwboi koHpurypa-
UMW OTAENBHbLIX MW MHOTOYMUCIIEHHbIX rpadrnieckux NpoLeccopoB, HEMPOHHbLIX MPOLECCOPOB, LeHTpanbHbIX
NpOLLECCOPOB M NPOLECCOPOB APYrMX TUMOB, BXOASLMX B COCTaB Kak OOHOW CUCTEMbI, TaK U HECKOMbKUX CU-
CTEeM, KOTOpbIE MOTYT ObiTh 00beAWHEHbI B BLIYUCIIMTENEHLIE KNACTEphI.

MoTpebHocTu cuctem VA B BLIUMCNIMTENBHBIX pecypcax MOryT BapbUpoBaTLCA B 3aBUCMMOCTM OT TOrO,
MCnonb3yeTcs N MallMHHOe UK rmybokoe obydyeHue, a Takke B 3aBUCMMOCTM OT TUMOB paboyeill Harpysku
(Hanpumep, oby4yeHne ¥ NOrv4YecKkUid BbIBOL C MCMONb30BaHMEM pasnuyHbiX TOnonoruii). Beneacreme aToro
MOTyT noTpeboBaTbCs reTEPOreHHble BbIYUCAUTENBHLIE PeLUeHMsl, COOTBETCTBYIOLWME KOHKpeTHon paboqei
Harpyske u cucteme MW. Hanpumep, annapatHele yckoputenu (GPU, NPU, FPGA, DSP, ASIC v gp.) moryT
ObITb UCNONb30BaHbI AMS BEIMUCIUTENBHO MHTEHCUBHLIX pabounx Harpysok cuctem UK, Taknx kak obydyeHue
onpefeneHHbIX TONONOMMIA HEMPOHHBIX CETEN.

YTo6bl yooBneTBOpUTL NoTpebHOCTM pasdHoobpasHbix cuctem WU, HyxxHO B xode npuenedveHus Heob-
XOAMMBbIX PECYPCOB MOAAEPKMBaTb BO3MOXHOCTb aBTOMaTWYECKOro yrnpaeneHWs pecypcamu, BKYas Bbi-
JeneHne pecypcoB no TpeboBaHMIO M KOOPOAMHALUWMID MCNOMNb30BaHWs reTepOoreHHbIX PecypcoB (Hanpumep,
BbIENEeHUnA NoKanbHbIX, 06rnavHbix U NnepudepuiiHbIX pecypcos).

8.7.2 Cneunanu3vpoBaHHbie MHTerpanbHbie CXeMbl

CneumanuampoBaHHble UHTerpaneHble cxembl ASIC — 3T0 BMA WMHTErpanbHbIX CXem, cneuuanmsmpo-
BaHHbIX MOA KOHKpeTHoe npumeHeHue. MIX Mcnonb3oBaHue SABMNAETCA OOHMM M3 BapuaHToB obecnedyeHus
cneunpuyecknx Ana NCKYCCTBEHHOIo UHTENNeKkTa PyHKLWOHANbHbIX BO3MOXHOCTEN.

Cxema ASIC moxeT BbITb M3roTOBMEHA M HACTPOEHA KaK YCKOpMTEnb, NpeaHasHa4yeHHblIn OnsA yckope-
Hus npouecca MW nocpencteom npegoctaBneHns Takmx oyHKUMOHANbHBIX 3N1IEMEHTOB U BO3MOXKHOCTEN, Kak
cneLuann3npoBaHHbie, NapannensHele paboTatoLlne Brnoku YMHOXEHUSA ¢ HAKOMNMEHUEM, ONMTUMU3UPOBaHHOE
pacnpefeneHue namMsaTu U apuMeTUKa NOHWKEHHON TouHoCcTU. Cxema ASIC Takxke MOXET BbITb CKOHUry-
pupoBaHa Kak conpoLleccop, BelinonHawwmni ansa 3agad M dyHkunm npeasapuTtensHOW MNu nocrnenyoLlei
0bpaboTkn AaHHbIX — HanpuMep, ANs KagpupoBaHWUs U M3MEHeHWUs paamepa uaobpaxeHuid, ux npeobpaso-
BaHWA, NOLABNEHUS LUyMa UMW CIIUSIHWSA AAaHHBIX OT Pacno3HaHHbIX M300payKeHnn.

B oTnuume oT yHMBepcanbHbIX NpoLeccopoB obLiero HasHa4yeHus (Takmx, Kak LeHTpanbHble U rpadu-
yeckue npoveccopkl), cxeMbl ASIC 0BEIYHO NPOEKTUPYIOTCS, NMPOU3BOOATCA U UCMONB3YOTCH TOMLKO ANS KOH-
KpeTHbIX CNOCcOBO0B NPUMEHEHUS, TAKUX KaK peanu3alins KOHKPETHLIX CTPYKTYp HelpoHHoW ceTu. Cxembl ASIC
obecneunBatloT Gonee BbICOKME BLIYUCIUTENbHLIE BO3MOXHOCTM Ans M npyu MeHbLUNX NPOCTPaHCTBEHHbIX
pasamepax, 6ornee HU3KON CTOMMOCTH U CHUXKEHHOM NoTpebrneHnn aHepruu.
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Cxembl ASIC palT BO3MOXHOCTL peanun3oeatb MW B ycTpoWcTBax C orpaHUMYeHHLIMW rabapuTtamMu u
BO3MOXXHOCGTAMW UCTOYHUKOB MWUTAHWA, TAKMX Kak MoGWMNbHble TenedoHbl. Cxembl ASIC Takke no3BonsT
ucnone3osatb MW B yCTpoMCTBaX MHTEPHETa Bellel, NPUMEHSEMbBIX B paznuyHbiX 0BnacTax, Takux Kak npo-
MbILLUNEHHOE NPOU3BOACTEO, 30paBooXpaHeHne, 6e30nacHOCTb UMK TEXHOMOTUKU «YMHOTO AoMan.

9 lNpeameTHble obnactu UA

9.1 KomnbloTepHoe 3peHne U pacno3HaBaHue obpasoB

B HacTosilem cTaHfapTe KOMMbIOTEPHOE 3peHWe onpenensercs Kak «CnocobHOCTb (yHKLUMOHANbLHOMO
KOMMOHEHTa nony4artb, obpabateiBaTe M MHTEPNPETUPOBaTh AaHHble, NpeacTaBnAwLLIne N3obpaxeHus nnu
BuaeocurHansi» (3.7.1). KomneoTepHoe 3peHne TECHO CBA3aHO C pacno3HaBaHveM obpasos, T. e. ¢ obpaborT-
KOW LncpoBbixX n3obpaxeHuin. BnayanbHble gaHHbie 00bIYHO NpoCTynakT oT UndpoBoro aaryuka naobpaxe-
HWUSA KaK pe3ynbraT ouMdpOoBKM aHanoroBoro n3obpaxeHnsa nyTem CKaHMpOBaHKUS MW 3ke OT MHOTC YCTPOWCTBa
BBOAa m3obpaxeHuin. [ins uenen aHHOTO cTaHgapTa nofd UMPOBbIMK M300paXeHWsMU MOHUMAaKTCH Kak
cTatvdecKkve, Tak U NoABWXKHbBIE BapuaHThl M300paxeHui.

LindppoBbie n3obpaxeHnsi CyLLECTBYOT Kak MaTpuLbl YMcern, NpeacTaBnsowve LeBeTa unm rpagaumm ce-
poro ugeTa B 3axBa4YeHHOM M300paxeHnu, a B Apyrux cnyyaax — kak Habopbl BekTopoB. Liudposbie n3obpa-
KEHWS MOTYT BKIHOYaTbh METafaHHble, KOTOPbIE OMUCLIBAKOT CBA3AHHLIE C HUMW XapaKTepPUCTUKKA 1 aTpubyThl.
Lindoposble n3obpaxeHrst MOryT ObITb CKaTbl ANS 3KOHOMWKM MeCTa XpaHeHWs 1 NOBbILEHUA NPOU3BOANTENb-
HOCTU Npu Nepegade B UMPPOBLIX CETHAX.

Hwxe npvBedeHbl NpuMepbl NpunoxkeHnid M Ha ocHOBe KOMMbIOTEPHOIO 3peHMs W pacno3HaBaHua ob-
pas3oB:

- BbISIBIIEHME KOHKPETHbIX 06pa3oB B Habope nzobpaxeHni (Hanpumep, n3obpaxeHun cobak B Habope
M300paKeHUA KNBOTHBIX);

- camoynpaensemble aBToMobunu: oBHapyXeHvwe U MaeHTUdUKaUMa aBTOMaTU3NPOBAHHLIMU TpaHC-
NMOPTHEIMKU CpeAcTBaMU AOPOXHBIX 3HAKOB, CUTHAINoOB CBeTOOPOB U 0OLEKTOB;

- MeOULUUWHCKaa AnarHocTuKa: BbiBNeHWe 3aboneBaHnss U aHoManuil Npyu aHanvse MeguLMHCKUX U30-
BpaxeHnn;

- KOHTpPOINb KayecTBa (Hanpumep, BbisiBreHue aedeKkTHbIX AeTanein Ha cBopoYHON NUHUK);

- pacnosHaBaHue nuu.

B uncno dpyHoameHTanbHbIX ANA KOMMBOTEPHOTO 3peHns 3a4ay BXOo4AT nonyyYeHve n3obpaxeHus, no-
BTOpHasa OUCKpeTM3auua, MaclitabupoBaHve, CHUKeHWe YPOBHSA LWyMa, NOBbILLEHWE KOHTpacTa, U3BnevYeHue
NpW3HaKoB, cermeHTauus, obHapyxeHne ob6bLEKTOB M KnaccuuKkaums.

CyulecTByeT HECKOMbKO MOAXOLOB, KOTOPbIE MOMYT BbiTh MCMOMb30BaHbl ANA BbINONHEHNSA 3a4a4 KOM-
NbOTEPHOTO 3peHua B cuctemax M. B nocneaHve rogbl cTanu nonynsipHeiMA rmy60oKMe CBEpTOYHbIE HEMPOH-
Hble ceTu (cMm. 5.12.1.4) BBMAY WX BbICOKOW TOMHOCTK B 3agadvax knaccuukaumnm naobpaxeHunin n nx nokasa-
Tenew Npou3BOAUTENBHOCTY B 3adaqax oby4eHUs: U NpPOrHo3npoBaHUS.

9.2 O6paboTKa ecTeCTBEHHOIO A3blKa

9.2.1 O6wme nonoxeHus

ObpaboTka ecTecTBEHHOIO A3bika — 3TO 0bpaboTka MHdOopMaLUK, OCHOBaHHAasA Ha NOHWMAaHUKW ecTe-
CTBEHHOIO A3blka W/UMK reHepaLmn ecTecTBeHHOro A3bika. [JaHHbI TepMUH OXBaTbiBaeT aHanns ecTecTBeH-
HOTO fA3blka W ero reHepauunio B hopme TekcTa UK peyvn. Mcnonbaya BO3MOXKHOCTM 00paboTkn ecTecTBeH-
HOTO £13blKa, KOMMNbIOTEPLI MOTYT aHaNM3NPOBaTbk HaNMMCaHHbLIM Ha YenoBEeYEeCKOM A3blke TEeKCT W BblAenATb
B HEM MOHATWS, CYLLHOCTU, KIHOYEBLIE CMOBA, OTHOLLEHWS, 3MOLMM, HACTPOEHUS WU ApYrie XapakTepuUcTUKU,
TeM cambiM OaBasl Nnonb30oBaTensaM BO3MOXHOCTbL M3BMNeKkaTk M3 KOHTeHTa 3HaHWs W npencTaBneHusa. Pac-
nonaras 3TUMKM BO3MOXXHOCTSIMW, KOMMbIOTEPLI TaKKe MOryT reHepupoBaTh TEKCT WK pedb Ansa obuieHns ¢
nons3oBaTtenamu. Jlinbas cuctema, koTopas cnocobHa BOCNPUHUMATL U 06pabaTthiBaTh @CTeCTBEHHbIN A3bIK
(B TEKCTOBOW UNK pevyeBoi POpMe) B Ka4ecTBe BXOOHBLIX UMW BbIXOAHLIX OaHHbLIX, MCMOMNb3YEeT KOMMOHEHTHI
06paboTKn ecTecTBEHHOrO s3blka. MpuMepom nogobHOM cUCcTeMBI ABNAETCS aBTOMaTU3MpoBaHHas cucTema
BpoHMpoBaHUs BMNETOB aBMakoMMnaHuK, KOTopas MOXKeT MPUHUMAaTh 3BOHKWU OT KNMEeHTOB U BpoHUpOoBaThL AN
HUX pelickl. Takasi cCUCTEMA HY»KOaeTCsl B KOMMOHEHTE NOHUMaHUS eCTECTBEHHOTO A3blka M KOMMOHEHTE reHe-
pauun ecTecTBeHHOro s3bika.

Hwke npuBeneHsl Apyrve npumepsl npunoxeHnin MW, ocHoBaHHbIX Ha 06paboTke eCTECTBEHHOIO A3biKa:
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- pacrno3HaBaHue PyKoNMMCHOro TekcTa (Hanpumep, npecbpasoBaHne pyKOMMUCHbLIX 3aMETOK B LM POBYHO
opmy);

- pacnosHaBaHue peun (Hanpumep, NOHMMAaHWe CMbICMa TOro, YTO CKa3an YenoBek);

- BbIIBNEHWe cnama (Hanpumep, UCMoNb30BaHWE 3HaYeHWsl CMOB B COODLLEHWM 3MEKTPOHHOW MOYThI
ANs TOro, 4Tobbl YCTAHOBUTL, MOXHO M 3TO COOBLLEHNE OTHECTU K HEXernaTenbHbIM);

- UndpoBbIe NEPCOHarnbHbLIE NOMOLLHWUKA W OHNalHOBLIE BUPTYanbHble cobecegHukn (4aT-60Tbl), KOTO-
pble MOTyT MCMNOMNb30BaTh NOHUMAHWE WM FreHepaLMio eCTeCTBEHHOrO s3bika (BKMK4Yan pacno3HaBaHWe 1 reHe-
pauuio peyn) Ans opraHM3aunn pevyeBblX NoNb30BaTenbCKUX MHTEP(ERCoB;

- pedyepupoBaHue;

- reHepauus TEKCTa;

- MOWMCK MO KOHTEHTY.

O6paboTka ecTecTBEHHOMO s3blka TakkKe MCMNOMb3yeTCA BO MHOMMX MPUKNagHbIX CUCTEMaXx, Takux Kak
4aT-b00Tbl, CUCTEMbl KOHTEKCTHOW PeKnaMbl, CUCTEMbI NEPEBOAA PEYM U CUCTEMBI INEKTPOHHOMO (gMCTaHum-
OHHOro) 06y4eHus.

9.2.2 KomnoHeHTbl 06paboTKM ecTecTBEHHOIO A3blka

9.2.2.1 Obwme nonoxeHus

KomnoHeHThl 06paboTku ecTecTBeHHOro fA3bika (NLP-koMnoHeHTEl) pellatoT pa3Hblie 3agadn. Haubonee
pacnpocTpaHeHHbIMW U3 HUX ABMNSKOTCA cnefylLume.

MoHumaHue ectecTBeHHoro Asbika (NLU). JaHHbIi kOMNOHEHT npeobpasyeT TeKCT UM pedb BO BHY-
TpeHHee onucaHue, KOTopoe OOMKHO nepefaBaTh CEMAHTUKY MCXOOHOro matepuana. Tpy4HOCTU BO3HMKAKT
M3-32 BHYTPEHHE MpUCYLLER eCTECTBEHHBIM A3blKaM HEOAHO3HAYHOCTW: CNOBA U NpeaoXeHWs No CBOeW npu-
pofe HeodHO3HauYHbl MO CMbLICIY W, CefOBaTernbLHO, pe3ynsrtaT yHKUMOHUpoBaHMa komnoHeHTa NLU noga-
BepKeH owmnbkam.

MeHepaumna ectecTBeHHOro s3bika (NLG). JaHHbIn KOMAoHeHT npeobpa3syeT BHYTPEHHEe onucaHue B
TEKCT UMW peYdb, NOHSATHbLIE YenoBeky. BoinonHeHwe aTon 3a4aqyn MOXeT BKMoYaTb Nogbop crnos M opMynn-
POBOK € TeM, 4ToBbl pe3ynsTaT Kasancs nonb3osaTtenio bonee eCTeCTBEHHbIM.

Mopdonorunyeckana pazmetka (POS). KomnoHeHT Mopdhonornyecko paaMeTK UCNONb3yeTca Ans Ka-
Teropusauumn Kaxgoro crnoea Ha BXOZe Kak rpaMmaTU4Yeckoro obbekTa: ABMSAETCS MU 3TO CMOBO CYLLIECTBU-
TenbHbIM, NpuUnaraTensHbIM, rmaronoM U T. 4. Ha mopdonornyeckyto paameTky Takke OKasbiBakT BIUAHME
MHOTO3Ha4YHOCTb U MHOTOBapUaHTHOCTb (NOSIMCEMWS) ECTECTBEHHOIO A3bIKa.

PacnosHaBaHMe MMeHoBaHHbIX cywHocTen (NER). [JaHHbIA KOMOOHEHT CTPEMUTCS pacrnosHaTh Je-
HOTaLMOHHbIE (MOHMMaeMble ByKBanbHO) HAUMEHOBAaHWUS ML, MECT, OpraH13aLniA NN MHBIX CYLLHOCTEN 1 Co-
OTBETCTBYHOLUM 06pas3omM pasMeTuUTb NOCMEA0BATENLHOCTY CINOB B MOTOKE TEKCTa MNKW peyun. B 3aBucmumocTm
OT CYLLHOCTU MOXeT ObITb M3BMNedYeHo bonbluee KonuyecTBo MHGoOpMauuu. Hanpumep, ona nogen MoxeT
ObITb MONE3HO YCTAHOBUTL UX AOMMKHOCTE UMK DYHKLKIO.

OTBeTbl Ha Bonpockbl. KOMMNOHEHT OTBETOB Ha BOMPOCKHI CTPEMUTCS AaTh Hanbonee NoaxoasiLnia oTBeT
Ha 3a4aHHbIN YenoBekom Bonpoc. MNonb3oBaTtents cnpawnBaeT YTo-NMbo Ha ecTeCTBEHHOM A3bIKe, a cuctTema
JaeT eMy OTBET TakKe Ha eCTECTBEHHOM fA3blKe.

MawunHHbIA nepeBoA. KOMMNOHEHT MaLLMHHOIO NepeBoda aBTOMaTUYECKN NEPEBOANT KOHTEHT Ha ecTe-
CTBEHHOM $13bIKE C OJHOrO s3bIKa Ha ApYron. 3To MoXeT BbITb Npeobpa3oBaHWe TEKCTa B TEKCT, PEYU B TEKCT,
peyun B pedb UMK TEKCTA B peyb. TPYOHOCTU BO3HMKAKT Kak U3-3a HEOOHO3HAYHOCTU, KOra4a CMOBO UMEET He-
CKOMbKO 3HA4YeHWW, Tak KU MO APYruM MNpUYMHAM, TaKUM Kak Hanu4ue OTChINOK Mexay npefnoxeHusaMu unu
BHYTPW HUX MIW He BbiCKasaHHble ABHbIM 00pa3omM HamepeHusi. Bo MHOTMX cny4asx BO3MOMXHO HECKOMbKO
BapuaHTOB NepeBoja.

OnTtuyeckoe pacno3HaBaHue cumpBonoB (OCR). [JaHHbIA KOMMNOHEHT CTpemMuTcs npeobpas3oBaTb
NpeacTaBneHHbIe B BUAEe M300paXKeHUA TEKCTOBLIE AOKYMEHTbI (BO3MOXHO, OTCKAaHWPOBAHHbIE B rpaduye-
ckue obpasbl) B UMPOBOE KOOMPOBAHHOE NpeAcTaBneHne UX KOHTEHTA: TekcTa, Tabnuy, Luudp, 3aronoBKoB
1 UX B3aUMOCBA3EN.

W3BneyeHue B3aumocBs3en. KOMNOHEHT M3BMEYEHWs B3aMMOCBA3€EA pellaeT 3agaqy BbiBNeHUs U U3-
BreYeHns CBA3e MeXay MMEeHOBaHHbIMUW CYLLLHOCTAMM 1 Jaxe Mexay MobbiMK CYLLHOCTAMM B MOTOKE BXO4-
HbIX OaHHbIX. Hanpumep, Takol KOMMOHEHT MOXET BbIIBUTH B MOOAHHOM Ha BX0A TeKkcTe 0 mMnbMax To, 4To
«Anb MaunHo» «cHUMancs B Begyuien ponuy» B unsme «Ceprnmkoy.

M3enevyeHnune uHcpopmauum (IR). KomnoHeHT naBnedeHnss MHQOpPMaLMN CTPEMUTCH YOOBMNETBOPUTH
MHPOPMaLNOHHble NOTPeOHOCTM NoMb30BaTens NOCPeACTBOM BhLIMOMHEHUS MOMCKa MO MaCCUBY HECTPYKTY-
PUPOBaHHOTO KOHTEHTa. MOoMCKOBLIN 3anpoc, OTpaKakwLwMid NnoTpebHOCTL Nonb3oBaTens B WHdopMaLmu, an-
FTOPUTMUYECK COMOCTaBMSAETCS C KaXdbIM 3NemMeHTOM B MaccuBe, YTobbl NpeacKasaTe peneBaHTHOCTb 3TOr0
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3MEeMeHTa C TOYKM IPeHUsi Nonb30BaTenbCKon MHpopMaLnoHHoi notpebHocTu. PesynbtaTt paboTel gaHHOMo
KOMMOHeHTa 00bl4HO BblAaeTcsi NOMbL30BaTeNo B BUOE CrMcKa OTOOpaHHbIX 3NEMEHTOB, PaHXMPOBaHHbLIX B
nopagke ymeHblUeHWs UX peneBaHTHOCTU. KOMNOHEHTLI M3BMNeYeHus MHopmaLum MoryT BbiTe paspaboTaHsl
4N pasNUYHBIX eCTECTBEHHLIX A3bIKOB M ANA WWPOKOro crnekTpa TUMNoB NpeacTaBneHns MHopmMaLlmm, BKo-
yas TekcT B cBoBoOHOM chopmaTe, NOnyCTPYKTYPUPOBAHHbLIE LOKYMEHTbI, CTPYKTYPUPOBAHHEIE LOKYMEHTHI,
ayguozanucu, n3oopakeHnsi 1 BUAeo3anwcu.

AHanu3 ToHanbHOCTU (HacTpoeHwui). KOMNOHEHT aHanuaa TOHaNbHOCTM CTPEMUTCA K BbISIBMEHWIO U
KaTteropmsauumn ¢ NOMOLLBIO BbIYUCINTENbHbLIX METOAOB MHEHWIA, BbIPAaXKEHHbLIX BO (hparMeHTe TeKkcTa, peym
unu n3obpaxeHus. ITOT NPOLIECC TaKKe W3IBECTEH KaK WHTENneKTyanbHbId aHanu3 MHeHui. Mprmepamu
CY6BEeKTUBHbLIX aCnekTOB MOTryT CAYXWUTb NO3UTUBHLIE UMW HEraTUBHLIE YYBCTEA.

ABTOMaTuU4eckoe pedepupoBaHue. KOMNOHEHT aBTOMaTUMyeckoro pedepupoBaHus ctpemMmutcs B Go-
nee kpaTtkow chopMe nepefaBaTh COAEPKALUYOCH B ANeMEHTE KOHTEHTa BaXKHY MHOPMaLMo, MCNOMb3ys
4N 9TOr0 OA4WMH M3 OBYX NOAX0AOB (Mnun mMx kombBuHauwmwo). MepBblit nogxoq — 3TO KBasupedepupoBaHue
(extractive summarization), korga M3 WCXOOHOro KOHTEHTa OTOMpaeTcs KM4YeBOW PEeneBaHTHbLIA KOHTEHT,
uyTobBbl CO30aTh COKpalleHHyH Bepcuto. BTopoit noaxon — 310 obobuieHHoe pecepupoBaHue (abstractive
summarization), cTpemsLLeeca CMHTE3UPOBaTL HOBLIN, Bonee KOPOTKUIA TEKCT, KOTOPLIN NepeaaeT peneBaHT-
Hyto MHbopmauun. ObobLLeHHoe pedhepupoBaHMe B3aMMOCBS3aHO C reHepaunelil ecTeCTBEHHOMO A3blKa.

YnpaBnexnue guanorom. KOMNOHEHT ynpasneHwss AManorom nomoraeT ynpaBnsiTb Cepueir B3auMmo-
LENCTBMIA MeXxay nonb3oBaTernem u CUCTEMOW, CTPeMsicb caenaTe paboTy nonb3oBaTens Sonee ygobHow 3a
CYET OpraHM3aunv 3TMX B3auMOOENCTBUA B (hopMe, HanoMMHaLLEN pa3roBOp Ha eCTEeCTBEHHOM s3bike. B
yrnpaBneHvuu auanoraMmy UCNons3yeTca psan NoAXOoOO0B, B TOM YMChe AeknapaTuBHbIe npasuna, onpenensto-
LMe peakLmMio Ha KOHKPETHbLIE BXOOHbLIE TPUITEPLI, M MOAX0Abl HA OCHOBE MalUUMHHOMO 0byuyeHus. YnpaeneHue
4ManoroM MoXeT MCMonb30BaTh B3aUMOL4ENCTBUE B TEKCTOBON opmMe, Hanpumep, Ana obecnedeHusa Gonee
y406HOro 0bLLEeHNs C KOMNOHEHTaMK OTBETOB Ha BOMPOChl. KOMMOHEHT ynpasneHnss Ananorom Takke MoxeT
OblTb MHTEFPUPOBAH C KOMMOHEHTaMK PACMO3HABaHWS W CUHTE3a Peyn ANns NOALEPKKA MPUNOXKEHUNA B nep-
COHanbHbIX NOMOLLHMKAX, areHTax OHManHOBOro O0OCMy>KMBaHUS KIMEHTOB MW NPKW UCNOMbL30BaHUKM poboToB
4N NepcoHansHoro yxofa.

9.2.2.2 MawwuHHbIN NnepeBog

MalunHHEIA nepeBof — 310 3agada 0bpaboTkK eCTECTBEHHOIO A3blKa, NPW BLINMOMHEHUW KOTOPOW KOM-
MbHTEPHAas CUCTEMA UCTONb3YETCA ANs aBTOMaTUYeCKOro nepesoaa TekcTa Ui pedn ¢ 04HOMo eCTECTBEHHO-
ro A3blka Ha Apyroi.

B obuiem cnydvae npouecc nepesoga npu BbINOMHEHWM €ro YeNOBEKOM OCYLLEeCTBMAEeTCs 3a ABa Lara.
Mepeblid War 3aknyaeTca B pacluMdpoBKe cMbicnia Matepmana Ha UCXOAHOM s3blke. Ha BTopom ware 31oT
CMbICI MOBTOPHO KOAWMPYETCS Ha LeneBOM A3bike. ITOT npouecc TpebyeTt rmyBokux 3HaHWi B obnactu rpam-
MaTUKK, CUHTaKcuca, hpazeonoru, CEMaHTUKK, KynbTYPONOrii U ApYrx OUCLMNIAH.

B uncne TexHuyecknx npobnem, ¢ KOTOPbIMUW CTankMBaeTCs MallMHHLIA NepeBod, MOXHO HasBaTb Mo-
JINCEMUIO, 3aBUCMMOCTb OT KOHTEKCTa, rpaMmaTtuMYecKkre pasfuyMs 1M WCMoNb30BaHWe WMepornmnduHecKoro
nucema. beino paspabotaHo MHOMO NOAXCAOB K MalUMHHOMY MEepeBoAy, B TOM YUCIe NOAX0Abl, OCHOBaHHbIe
Ha npaBunax, npuMepax, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX, UCTOMb30BaAHUM HEMPOHHLIX CETEN UNN UX KOM-
buHauun.

B nocnegHue rofbl 4nA BbINOMHEHWS MALIWHHOMO MEpPEeBOAa UCMOMb30BANUCh HEMPOHHLIE CETW, YTO
NPVBENO K MOpPasuTeNbHbIM YYYLWEeHUAM C TOYKWM 3peHUs rMmadkocTyM M TOoYHOCTM nepeBofa. C uenbio fo-
CTWXKEHWSI BbICOKOW CTeNeHW TOYHOCTM COOTBETCTBYIOLWAaA Mogenb NocpeacTBoM rmybokoro obyvyeHnsa moxeT
ObITb 0OyYeHa 1 HacTpoeHa Mo BblpaXKeHus, cneundunyecke ons obnact npyMeHeHus.

9.2.2.3 CuHTE3 peun

Cwuctema, koTopas npeobpasyeT TeKCT HA ECTECTBEHHOM $i3blKe B peYb, HA3bIBAETCH CUCTEMOW CUHTE3a
(reHepauum) peumn.

B obwem cnydae npouecc CMHTE3a pedn BKMAYaeT Tpu atana: 1) aHanus, 2) mogenupoBaHue, un 3)
cuHTe3. EcTecTBEHHOCTb M pa3bopyYMBOCTL ABMAKTCH BaKHBIMKU XapakTepUCcTUKaMy CUCTEMbI CMHTE3a peyu.
EcTecTBeHHOCTb MOKasbiBaeT, HACKOMbKO OMM30K pesynbTaT K YenoBeYeckon peyu, B TO BpeMs Kak pasbop-
YMBOCTbL FOBOPUT O TOM, HACKOMBKO MErko NI0AsSM MOHATE CUHTE3UPOBAHHYID pedyb. CUcTemMbl CUHTE3a peuu
0BbIYHO CTapalTCs MakcMMMU3MpoBaTh 06e 3TU XapakTepPUCTUKN.

Ona cuHTE3a peYn NPUMEHSKTCA pasnuuYHble MNOAXOObl, BKMNKYAA KOHKATEHATWUBHBLIN CUHTE3
(concatenation synthesis), coopmaHTHBIN cuHTez (formant synthesis), apTukynaTopHeIA cuHTe3 (articulatory
synthesis), CUHTE3 Ha OCHOBE CKPbITbIX MapKkoBCKMx Mogenein (HMM-based synthesis), agOuTUBHBIA CUHTE3
Ha OCHOBe cuHyconogobHbIX BOMH (sinewave synthesis) u cuHTe3 ¢ Mcnonb3oBaHWem rMyBoKUX HeNPOHHBLIX
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ceten (DNN). Kaxgpblin nogxon uMeeT CBOMW CUIbHblie W criabble cTOpoHbl. HekoTopblie CMHTE3aTOpPbl peYM Ha
OcHOBe rmyboKMX HENPOHHbIX CeTel NO3BOMSAT NoMy4yaTh pe3ynbraThl, NpubnmkarLmecs No CBOeMy kKade-
CTBY K roriocy 4enoeeka.

9.2.2.4 Pacno3HaBaHue peyun

B paHHOM cTaHOapTe pacrno3HaBaHWe pedu onpefensaeTcs kak npeobpa3oBaHue (OYHKUWOHAMbHBIM
KOMMOHEHTOM pPEeYeBOro curHana B npefacTtaBneHve cogepxadvs pedn. OundpoBaHHasa pedyb — 3TO BUA MNO-
clefoBaTesibHbIX AaHHbLIX, NO3TOMY MeToAbl, cnocobHble obpabaTeiBaTh AaHHbIE, aCCOLUMPOBAHHBLIE C WH-
TepBanomM BpeMeHu, MOryT BbiTb MCMOMb30BaHb! M Ans 06paboTkM oHEM peyu.

[ns pacnosHaBaHWA peyn NpUMEeHSeTCsl HEeCKONbKO NOAXOL40B Ha OCHOBE HEMpPOHHLIX ceTeil. OguH 13
HUX nNpegycMaTpuBaeT UCMOMb30BaHWE HEWPOHHOM CeTW C apXMTEKTYpPOWM AOMroM KpaTKOCPOYHOW MaMsATu
(LSTM-cetu) [47]. 3TOT MmeTon no3eonsieT obyvyaTb HEWPOHHYKD CeTb W pa3BepThiBaTk €e B KauecTBe pelle-
HWS A4ns pacnosHaBaHus pedn, He Tpebys KOMBUHMPOBaHWSA C OPYrMMKW mpoueccaMy (TakuMK Kak CKpbIThle
MapKOBCKue mogenu), u obecnednBaeT npueMnemble nokasartenn npon3BoguTenbLHOCTM NPW pacno3HaBaHnm.

Hwxe npuBeaeHsl NnpuMepsbl npunoxeHuin M Ha ocHoBe pacno3HaBaHWUs peyu:

- peJyeBble KOMaHOHLIE CUCTEMbI;

- «unchpoBaa» OUKTOBKA;

- NepcoHanbHbIe MOMOLLHUKHN.

9.2.2.5 OTBETHI HA BOMNPOCHI

CucTtemMbl 0TBETa HAa BOMPOCH! AT BO3MOXHOCTL BBOAUTE B HMX DOMbLUOE KONMMYEeCTBO CTPaHWUL TekcTa
¥ NPUMEHSIOT TEXHOMOIMIO OTBETA Ha BOMPOCKI, 4ToObI 4aThk OTBET HAa BONPOCH!, ChOPMYNMPOBAHHBIE MOaLMN
Ha ecTecTBeHHOM f3bike. [laHHbIN Noaxod No3BONdAeT NASM «crnpalmnBatb» U NONy4aTb NOYTU MIHOBEHHbIE
OTBETLI HA CNOXHble BONPOCHI. B KOMOWHaLWMK ¢ ApyruMn uHTepdencamMmmn NpuknagHoro NporpaMMmMpoBaHNS 1
nepefoBbLIMKU METOA4aMN aHaNUTKMKK, TEXHOMOMMS OTBETa Ha BOMPOCHLI OTNMYaeTcst OT TPaguLMOHHOIO NoucKa
no KNYeBbLIM crioBaM TeM, 4YTo obecnevnBaeT nonb3aosaTeno bonee HTEPaKTMBHOE B3aMMOOencTBre.,

9.3 UHTennekTyanbHbIA aHaNu3 JaHHbIX

Mo «MHTennekTyarnbHBIM aHann3oM gaHHbIX» NOHUMAaeTcsl NpMMeHeHWe anropuTMOB OnNsi BbIABMEHUS
B [AHHLIX OOCTOBEPHOW, HOBOW WM MonesHol uHdopmMauun. MHTennekTyanbHblA aHanua gaHHbIX npuobpen
M3BECTHOCTL B KOHUe 1990-x rogoe, 1 Bbino NpU3HaHOo, YTO OH OTMMYAETCS OT U3BECTHLIX PAHEEe CTaTUcThYe-
CKMX METOAOB. TpaAWLMOHHAas CTAaTUCTMKA OCHOBHOE BHMMaHue obpalwana Ha cbop gaHHbIX, SABNSAOWMNXCS
HeobxoanuMbIMW M OOCTATOMHBIMW AN OKOHYATEeNbHOrO OTBETA Ha KOHKPETHbIM BONpoc. MHTennekTyanbHbIA
aHanu3 faHHbiX 0ObIYHO MPUMEHANCA B paMKax NOBTOPHOID MCMNONMb30BaHWA OaHHbIX C LeMNb HaxoXaeHns
NPUBNU3UTENBHBIX OTBETOB UMM UMEHLLMX MECTO C ONpedeneHHo BEPOATHOCTLI COBMNAaAEHWI C 3aAaHHEIMU
obpasuamu. MIHTennekTyanbHblA aHann3 AaHHbIX pacCMaTpyBaEeTCs Kak 3Tan anropuTMUYeckoro Mogenmpo-
BaHWA B MOMHOM MpoLecce U3BMNEYEeHUs 3HAHUI U3 gaHHbIX. Onupasick Ha OMbIT PpaHHUX YCUNWA B obnactu
WHTENNEeKTYyarnbHOro aHanusa AaHHbIX, OTPAacneBoW KOHCOPUMYM cMor nogpobHo onucaTtb BCe LarvM WHTen-
MeKTyanbHOro aHanwsa faHHbix B oTpacnesomM cTtaHgapte CRISP-DM, onybnukosanHHom B 2000 rogy [48].
MHTennekTyanbHbIN aHanua JaHHbIX OXBaTbiBaeT psad METOA0B W NOAXOA0B, BKNOYAaA AepeBbs peLleHui, Kna-
cTepusauuo 1 knaccudukaumo. C nossneHnem B cepegunHe 2000-x rogoB TexHonoruii paboTel ¢ GonbLWLKMMK
OaHHbIMWU CTano yXe HeBO3MOXHO OTAEeNATb NPUMEHeHWe anropUuTMOB OT XpaHeHUs AaHHbIX, a TwartensHoe
dopmMrpoBaHue BEIDOPOK YCTYMUIO MECTO CKOPOCTHOR 0bpaboTke BOMbLIMX MAcCMBOB AaHHbLIX. OTU M3Me-
HEeHUA NpUBENM K TOMY, YTO MPOLECC MU3HEHHOro LWKMNa WU3BNEe4YEeHUsa 3HaHWM U3 JaHHbLIX MO HOBOW BepcUu
«BorblUMX OaHHbIX» CTan paccMaTpuBaTLCH Kak A4eATENbHOCTbL B paMKax Hayky O AaHHbiX. HecMoTps Ha To,
YTO «M3BMNEYEHNEe 3HAHWIA N3 OAaHHBIX» U «ODHapYXeHWe 3HaHW» ABNAITCA PacnpPoOCTPaHEeHHbIMKM TEPMUHAMM
B cchepe W, Ha gene TOT pe3ynsTaT, KOTOPLIN BbIAAET KOMNLIOTED, NpeacTaBnsaeT coboi nHdopmMaiuio, a He
3HaHu4.

9.4 NnaHnpoBaHue

MnaHnpoBaHue ABMSETCH OLHOW W3 AWCUMMMWH UCKYCCTBEHHOrO MHTennekTa. OHo ABMsieTcs KpUTnde-
CKM BaKHbIM OJ15 OTPAacneBbiX NPWNOKEHWA (B YaCTHOCTW, 34PaBOOXPaHEHWs M OBOPOHbI) N BaXHbLIM Afs
AeATenbHOCTA NO YNPaBreHUto pUckamu, CO34aHU0 NMPOMbILUNEHHBIX POBOTOB ANA COBMECTHOW paboThl ¢
yernoBekoM (KonnabopaTuBHbIX poBoToB, KOBOTOB) U KOTHUTUBHLIX MOMOLLHUMKOB, a Takke Ana 4eATenbHOCTY
B chepe KnbepbesonacHocTu.

[MnaHupoBaHWe MO3BONAET MalUMHE aBTOMaTWUYECKW HaxoAWTb MPOLEeSYPHYH NOCnenoBaTenbHOCTb
OEeNCTBUIA, HaNpaBneHHbIX HAa OOCTMKEHWE OMpeaeneHHbIX Lenen, npu 0gHOBPEMEHHOW ONTUMMU3aLuK onpe-
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OeneHHbIX Nnokasarenen npon3BoANTENBHOCTHK. C Tou4kM 3peHnA nNnaHnpoBaHnAa CMCTEMa HaxXxogouTCcs B onpe-
OeneHHOM COCTOSAHUMW. BeinonHeHne 4eNCTBUA MOXET M3MEHUTb COCTOSAAHME CUCTEMbI, a NOCNeA0BaTeNbHOCTL
0encTeui, npeanoXxeHHasa npy ninaHMpoBaHUK, MOXeET rnepeBeCcTty CUCTEMY U3 NCXOOHOINO COCTOAHUA bnmxe K
LueneBomMmy COCTOAHUIO.

10 NMpumeHeHne cuctem UU

10.1 O6LKMe NonoXeHUs

Mockonbky cuctembl MM cnocoBHbl OKasbiBaTb MOMOLLL B NpOLEccax NPUHATUS PELLEHNA, a B page cny-
4YaeB UX NOMHOCTBIO aBTOMAaTU3NPOBAaTh, aBaTh PEKOMEHAAUMN M MOMOraTh B aBTOMaTn3aLnm onpegeneHHbIx
3afadv, OHW HaxoasaT NPUMEHEHWE B PAa3NUYHbIX OTPacNAx, BKNO4Yaa cnegyroLue:

- CEenbCKoe XO3ANCTBO U hepMepckas OesaTenbHOCTh;

- aBTOMOOUNEecTpoeHue;

- DaHKOBCKME W (hMHAHCOBLIE TEXHOMOMM;

- 0bopoHa;

- obpasoBaHue;

- QHEepreTuka;
30paBOOXPaAHEHNE;

- 3aKoHOOAaTernbCTBO W NpaBo;

- MpOW3BOACTBO;

- cpefcTea MaccoBoW MHGOPMaLWUK U pasBneYveHus;

- CMellaHHasi peanbHOCTb (BKIIOYAET AOMOMHEHHYH peanbHOCTb U MHTEPAKTUBHbIE BO3MOXHOCTU ONA
B3aMMOLEeNCTBUSA);

- rocydapCTBEHHbIW CEKTOP;

- PO3HWYHAs TOProBMsl U MapPKETUHT;

- BesonacHoCThb;

- KOCMW4YeCKWe TEXHOMOrnu;

TEeNneKkoMMyHUuKaLumnu.
Mpumepbl ncnonssosaHuna WA npegctaeneHsl B nogpasgenax 10.2—10.4.

10.2 BbisBneHve MoLeHHW4YecTBa

Mo MOLWEeHHNYeCTBOM NOHUMAETCHA MCMOMb30BaHUE obmaHa ¢ uenbi Uu3BrnedYeHud I'Ipl/lﬁbl]'llfl. MolueH-
HW4E€CTBO NPOABIIAETCA BO MHOTUX obnactax u B pasnuyHbIX hopMax, BKINKYas:
nognenbHble OeHbr'm U JOKYMEHTbI,
YKpadeHHble KpeQWUTHble KapTbl N JOKYMEHTbI,;
YacTHaa nepenucka, Takad Kak arleKTpOHHasd no4ra;
noggesibHble U yKkpaeHHble WOEHTUPUKAUNOHHbIE aHHbIE,
Hwxke npuBeeHbl NnpumMmepsl npuMeHeHna WA ona sbiaBneHms Cliy4aeB MOWEHHNYECTBA:
BblABNEHWE MOWEHHNYECKUX Clny4aeB CNMCaHnA OeHer C KpeaAWTHOMN KapThbl;
BblABNeHne MOWeHHNYeCKUX 3aABOK Ha nony4eHvne 3aMMOB 1NN KpeOuTOoB;
BblABNeHWe MOLLEeHHUYECKWUX TpeﬁOBaHMﬁ O BbiNnaTte CTPpaxoBblX BO3MELLEHWN,
BblfiBNneHne crny4aes MOLWEHHNYECKOro oCcTyna K cHeTaM.

10.3 CaMoynpaensieMble TPaHCNOPTHbIE cpeAcTBa

OxunpaeTca, YTo camoynpaBnseMble, 6ecnMnoTHbIE TPaHCMNOPTHLIE CPpeacTBa B Byayllem MOoryT cTaTb
06bI4HbIM ABNeHnem. CerogHs MHOTME TEXHOMOMKM Ha OCHOBE MCKYCCTBEHHOMO WHTENMNEKTa NPUMEHSIIOTCSH B
aBTOMOBMNSAX B KAYECTBE CPEACTB NOMOLM BOOUTEN. Hike npueeneHs! npumepbl npuMeHeHns MW B TpaHc-
MOPTHBIX CPeaCcTBax:

- ONTMMM3aUMA BbiBopa maplupyTa (Hanpumep, novck Hawbonee GbICTPOro MapLpyTa C yYeTOM TeKy-
LLMX YCTIOBUIA JOPOXHOIO OBUXEHUA);

- aBTOMaTU4eCcKoe NepecTpoeHWe Ha APYryt Nonocy OBUXKEHUS,

- nsberaHune NPensaTcTBUA (HanpuMep, aBTOMaTUYECKOe MaHWNyNMpoBaH1e TOpMO3amiu, OPOCCENbHON
3ACMOHKOW M PYNeBbIM YNPaBNEHNEM Ha OCHOBE WHTEPNpPEeTauuy CUrHanos, NOCTYnawLWmx oT kamep, doTo-
SNEMEHTOB U OaT4YNKOB PacCTOAHUS);

- MOMHOCTLK AaBTOMATU3UPOBAHHOE NepeMelleHne U3 NyHKTa A B MYHKT B.
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ABTOMaTVISI/IpOBaHHbIE TPAaHCNOPTHbIE CpeacTBa nonararTcA Ha Takme TeXHONOrMu MW, kak KOMMbOTEP-
HOe 3peHne U nnaHpoBaHMe.

10.4 MNMporHo3zHanA TexHU4ecKas nogaepxka

B oTnuune oT NpodunakTUYecKoro TeXHUYECKoro obCcnyKuBaHusa, korga obcnyXuBaHue OCHOBaHO Ha
oXUOaemMoit NPoaOIMKUTENLHOCTH Cpoka cry»Obl KOMNOHEHTOB (Hanpumep, Ha cpedHel HapaboTke Ha 0TKas),
MPW MNPOrHO3HOM TEXHUYECKOoW noaaepxke o6CnyyMBaHne 1 3aMmeHa KOMMOHEeHTOB OCYLLECTBSI0TCS Ha OCHO-
Be HabnoaeHUn Had UX TeKYLLUM NoBegeHneM W/Mnu nokasatensamu paboTsl, a Takke Ha OCHOBE OXWAaeMoro
cpoka cnyx6bl KOMMNOHEHTOB. HUxKe nNprBeAeHbl NpUMepbl UCNONb3oBaHWsa VI Ana NnporHO3HON TEXHUYECKOM
NOAAEPXKKN:

- oBHapyXeHWe NycToT Nof XKeNe3HOAOPOKHLIMU NYTAMU (4TO MOXET NPUBECTU K CXOAY C PENbC);

- oBHapyXeHue NoTpeckaBLEerocsa Uim NoBpexaeHHoro acansTa;

- BbIIBNEHWE BbIXOAALWMX U3 CTPOSA MOALWMNNHWUKOB B 3MEeKTpoaBUraTensx;

- BbIIBNEHWEe aHoMarbHbIX KonebaHuii MOLHOCTY B CUCTEMaX 3MeKTpocHabxeHus.
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MpunoxeHune A
(cnpaBo4Hoe)

ConocTaBneHue XU3HeHHoro uukna cuctemol A
C onpegeneHueM XU3HeHHOro UuMkna cuctembl MU, gaHHsim O3CP

B coctaee «[lpaBoBbIX MHCTPYMeHTOB» OpraHv3aumm 3KOHOMUYECKOro COTPYAHWYECTRa U pa3euTua Belna onyonu-
koBaHa «PekomeHgaunsa CoBeTa N0 UCKYCCTBEHHOMY MHTENNEKTY» [49].

[aHHbIA OOKYMEHT BKMOYAET CNeayOWWA TEKCT:

«COBET

... B oTHOWeHUK NnpegnoxeHMh KomnuTeTa No NoNUTUKe B 06nacTu LM(pPoOBON 3KOHOMMUKM:

I. COMALLUAETCS c tem, 4yTo AnA uenen HactosAwen PekomeHoauum npuBedeHHbIE HDKE TEPMMHBI HYXXHO MO-
HUMaTL cnegyrowmm obpasom:

- YKu3HeHHbIN UKMKN cucTemMbl: 2KUM3HEHHBIA LMK cucTemebl MW BkniodaeT cnegyiolwme ctaguu:

i) «npoekTMpoBaHKWe, AaHHble U MOAEenu», KOTopasa NpeacTaBnaeT cobol KOHTEKCTHO-3aBMCUMMYIO NocrneaoBaTerb-
HOCTb, OXBaTbIBaOLLYIO NMaHNPOBaHWe U NPOEKTUpOoBaHKe, cbop n 06paboTKy JaHHbIX, a Takke NOCTPOeHUe MOAEenu;

ii) «BepuduKalma n Banuaauuay;

iii) «pasBepTLiBAHUEY;

iv) «akcnnyatauua U MOHUTOPUWHI».

OTK CTaaMy 4acTo BbIMOMHATCA UTEpATUBHO M He 0BA3aTenbHO nocrneaoBaTenbHO. PelleHre o BbIBOOE CUCTEMbI
MW m3 akcnnyataumm MOXeT ObiTb NPUHATO B NIOOOA MOMEHT B TEYEHME CTaOMKM 3KCMNyaTaLuum U MOHUTOPUHIa»;

a TaKkKe:

«1.4. PobacTHOCTb, 6€30MacHOCTb M 3alULIEHHOCTb

a) cuctembl IV pnomkHbl BbiTe HAgeXHBIMKU, 6e30nacHbIMA U 3aLMLLIEHHBIMA HA NPOTSXKEHWW BCETO CBOETD XKW3-
HEHHOTO LUMKNa ¢ TeM, YTOObI Kak B YCNOBUAX HOPMATbHOMO UCNOMNB30BaHWSA, TaK M NPEeACcKaszyeMoro KOPPEKTHOrO UM He-
KOPPEKTHOTO MCMOMNb30BaHMA UMK NPU MHbIX HEGNaronpuATHLIX YCNOBUSAX OHU QYHKLUMOHMPOBAnW HagnexaliuMm obpasom
1 He co3aaBani HeonpaeaaHHO BonbLUyH yrpo3y 6e30nacHoCTH;

b) ¢ aTol uenslo opraHu3auuMM U NUUa, UrpalLmMe akTUBHYIO pofb B XWU3HEHHOM uukne cucTembl VW, JomkHbl
obecneynTb OTCNEXMBAEMOCTb, B TOM YMCNE B OTHOLUEHUM HABOPOR AaHHbLIX, MPOLECCOB U PeLUeHUiA, NPUHATLIX Ha Mpo-
TSHKEHMM XKU3HEHHOTO Uukna cuctemMel A, ¢ Tem, Ytobel oBecneynTb BO3MOXKHOCTb NPOBEAEHNS YMECTHOMO B KOHKPETHOM
KOHTEKCTE U COOTBETCTBYIOLLEND COBPEMEHHBLIM BO3MOKHOCTAM aHann3a pesynsTaToB MCMNonb3oBaHna cuctembl MW 1 ee
OTBETOB Ha 3anpochl;

C) opraHusauuM 1 nNuua, urparlume akTMBHYHO Porb B XXM3HEHHOM LMKNe cuctembl MW, OOMmKHBI, OCHOBLIBAsACH HA
CBOWMX PONAX, KOHTEKCTE M CNOCODHOCTM AENCTBOBATL, HA KaXOoM CTaauM XXUM3HEHHOTo UuKna cucteMbl MM Ha NocToAHHOK
OCHOBE MPUMEHATL CUCTEMATUYECKUI NOAX0A K YPABNEHMIO PUCKAMU C LIENBLI pearnpoBaHusi Ha CBsA3aHHbIE C cucTeMa-
MU VW puckn, BkNovas puckn Ans HEMPUKOCHOBEHHOCTW YACTHOWM KW3HWM (NepcoHanbHbIX OaHHbIX), MHOPMaLWOHHON
Be3onacHOCTH, 3alMLLEHHOCTM M 0ObEeKTUBHOCTIY.

Ha pucyHke A.1 nokazaHo, Kak 3To onpenerneHne XW3HeHHoro uukna cuctembl M moxeT ObiTe COMOCTABMNEHO C
KU3HEHHBIM LMKNOM cucTtembl MW, onvucaHHeiM B pasnene 6:
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WHpopMaumMoHHOA Ge3onacHocTy, SaWUWLLEHHOCTH, NPeB3ATOCTH
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