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MNpepgncnoBne

1 NOArOTOBJIEH HayuHo-06pa3oBaTesibHbIM LEHTPOM KOMMOETEeHUuin B o61actn yupoBOil 3KOHOMM-
kn depepasibHOro rocyfapcTBeHHOro 610XeTHOro obpas3oBaTe/lbHOr0 yuYpexAeHus BbiCIEero obpasoBaHusA
«MOCKOBCKUI1 rocyfapCTBEHHbIA yHMBepcuTeT uMeHn M.B. JlomoHocoBa» (MY umenn M.B. JlomoHocoBa)
n O6LWeCcTBOM C OrpaHWYEeHHOl OTBETCTBEHHOCTbIO «WHCTUTYT pasBuUTMS WMHAPOPMAaLMOHHOro obuiecTBax»
(MPWNO) Ha ocHOoBEe COGCTBEHHOIO NepeBofa Ha PYCCKUIA A3blK aHTNMOA3bIYHON BEpCMM cTaHdapTa, yKasaHHOro
B NyHKTEe 4

2 BHECEH TexHun4yeckum KOMUTETOM no cTaHgaptusauun TK 164 «VICKyCCTBEHHbIA UHTENIEKT»

3 YTBEPX/JEH W BBEJEH B AEWCTBUE MMpukasom defepasbHOr0 areHTcTBa No TEXHUYECKOMY pe-
rynvpoBaHuio 1 meTponornuu ot 28 oktabpa 2024 r. Ne 1550-ct

4 HacToAwuii cTaHgapT ABNAeTCS MOANMDULUPOBAHHBIM MO OTHOLIEHUNIO K MEXAYHapoAHOMY CTaHaapTy
MCO/M3K 22989:2022 «MHOpMaLMOHHbIE TEXHOOTNN. ICKYCCTBEHHbI MHTENNEKT. KOHUenuMm u TepMuHO-
norna nckyccteeHHoro nHtennekrta» (ISO/IEC 22989:2022 «Information technology — Artificial intelligence —
Artificial intelligence concepts and terminology», MOD), nyTeM nameHeHuUs OTAeNbHbIX hpas (CN0B, 3HAYEHUN
nokasaTesieli, CCbl/IOK), KOTOPblE BblAe/NIEHbl B TEKCTE KYPCMBOM.

HanmeHoBaHWe HacToAWero craHgapTa U3MEHEHO OTHOCUTENbHO HAWMEHOBaHWA YKa3aHHOIo Mexay-
HapoAHOro ctaHgapTta ans npusefeHunsa B cootsetcteme ¢ FOCT P 1.5—2012 (nyHkT 3.5)

5 BBEJEH BMNEPBbIE

MpaBuna NpMMEHeHNA HACTOAWEro cTaHjapTa yCTaHOB/IeHbl B cTaTbe 26 PefepasibHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-03 «O cTaHgapTusauum B Poccuiickon depepauyumn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACT OALEeMY CTaHgapTy Ny6nMkyeTCcsa B eXerogHom (No cocTOSAHUIO Ha 1aHBapa TeKywero
roga) MHOpMaLMOHHOM yKasaTesie «HaumoHanbHble CTaH4apThi», a ouunanbHblil TEKCT W3MEHEHMWI
N NonpaBoK — B eXeMeCAYHOM WMH(popMaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbi». B cnyyae
nepecMoTpa (3aMeHbl) UK OTMEeHbl HACTOALWEro craHjapTa COOTBETCTBYIOLWEee YyBeJOoMNeHne byneT
ony6/1MKoBaHO B 6Amxalillem BbIMYCKE €XeMeCcsiYHOro WMHgopMauMoHHOro ykasaTensa «HauuwoHanbHble
cTaHgapTbl». CooTBeTCTBYyWLWAas uicpopmaumnsa, ypejoMneHme U TEKCThbl pasmMeLwanTCcsad Takxe B UH-
hopmaLMoHHON cucTeme 06LEero NoAb30BaHMAa — Ha oduunanbHoOM caliTe PefepanbHOro areHTCcTBa no
TEeXHUYEeCKOMY perynmpoBaHuto u meTponorum B ceTu NHTepHeT (Www.rst.gov.ru)

© 1S0, 2022
© IEC, 2022
© OdhopmnerHue. ®reyY «MHCTUTYT cTaHgapTusauum», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLIO UM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1 pac-
npocTpaHeH B KauyecTBe OMLMANBbHOIO M3faHusA 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My perysimpoBaHuio 1 MeTpoJsiorim
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BBepgeHne

PocT BblUMCANTENBHbLIX MOLWHOCTEN, CHMXEHME CTOMMOCTU BbIYMCAEHUR, AOCTYNHOCTb 60AbWUNX 06Db-
€MOB [aHHbIX N3 MHOTOYUCIEHHbIX UCTOYHWKOB, HELOPOrMe KypCbl OHNAH-06Y4YEeHUS 1 anropuTMbl, CNOCO6-
Hble focTuraTb UM NPEBOCXOANTbL NO CKOPOCTM U TOYHOCTU YPOBEHbL NPON3BOAUTE/ILHOCTM YesioBeka npu Bbl-
NOJSIHEHUN KOHKPETHbIX 3a4ay, caesann BO3MOXHbLIM NpakTuyeckoe NpUMeHeHne NCKYCCTBEHHOIO UHTesiekTa
(), penas NN Bce 6onee BaXHbIM HanpaB/ieHWEM WMHKHOPMALUOHHbBIX TEXHOOTUIA.

VICKyCCTBEHHbI MHTEINEKT — 3TO MexaucuunamHapHas o6nacTb, WMPOKO onuparasncs Ha nHgopma-
TUKY, HayKy O AaHHbIX, €CTECTBEHHbIE N TYMaHUTapHblie Hayku, maTemaTuKy, 0Ol eCTBEHHbIE N APYTMEe HayKW.
B HacTofWeM JOKYMEHTE LUMPOKO MCNOMb3YHTCHA Takne TEPMUHbI, KaK «UHTEN/IEeKTyaslbHbI», «UHTENNEKT»,
«MOHUMaHUNE», «3HaHUA», «0OYYEHNE», KPELUEHUA», «HABbIKA» U T. 4., OAHAKO LEeNbl AOKYMEHTa SABNSETCS He
«oyenoseynBaHue» cuctem MW, a otpaxeHue Toro akra, 4To HEKOTOpble cuctembl W MoOryT pyanMeHTapHO
UMUTUPOBATb NOAOGHbIE XapaKTepUCcTUKK.

Cyu,ecTByeT MHOXECTBO NpeAMeTHbIX ob6acTei TexHonorum VI, 9T npegmeTHble 061acTn TECHO B3a-
MMOCBA3aHbl Mexay co6oli 1 6bICTPO pas3BMBAKOTCHA, NMO3TOMY C/IOXHO OTPasUTb aKTyaslbHOCTb BCEX TaKux
TexHnyecknx obnactein Ha egumHoW kapTe. ViccnepoBaHua VA oxBaTbiBaKT Takue acnekTbl, Kak «0oby4yeHue,
pacno3HaBaHue u nNpeackasaHue», «BblBOf, 3HAHWE W A3bIK» U «BbIABNIEHME, MOUCK U co3gaHune». B atnx uc-
crefoBaHUAX TakKe paccMmaTpyMBalOTCs B3aMMO3aBUCUMMOCTU MeXAY AaHHbIMU acnektamu [7].

MpepnctaBneHne 06 VA kak 0 NOTOKe NpoueccoB BBOAA W BbiBOAAa pasfenserca MHOIMMW uccneposa-
Tenamun U, n nccnefoBaHna Kaxaoro atana aT1oro npouecca npogosnkarTca. CtaHAaPTU3UPOBAaHHbIE KOH-
uenuum n TePMUHOMOTMSA HEeO6XOAUMbl 3auHTEPECOBAaHHbIM CTOPOHAM A8 NydWero MOHMMaHus U NpUHS-
TS TeXHosOrMm 60nee WKUpoKoi ayautopueli. Kpome Toro, koHuenuun n kateropum VA gatoT BO3MOXHOCTb
cCpaBHMBaTb U knaccuuumnpoBaTb pas3/iMYHble pPELIEHWSA MO TakMMm CBOWCTBaM, Kak foBepue, pobacTHOCTb,
XN3HECNOCOBHOCTb, HAAEXHOCTb, TOYHOCTb, 6€30NacCHOCTb U 3alMLLEHHOCTb, a Takke C TOYKM 3peHns 3alu-
Tbl MEPCOHAasNbHbIX AaHHbIX. 3TO NO3BOMASAET 3aUHTEPECOBAaHHbLIM CTOPOHAaM BbliGMpaTb NOAXOAAWME peLleHuns
AN CBOMX NPUJIOXEHWUA N CpaBHUBATb KAY4eCTBO AOCTYMHbIX Ha PbIHKE pPeELUEeHWUiA.

[MockonbKy B HacTofAWwemM cTaHgapTe TepMuH W onpegenseTca TO/IbKO B CMbIC/Ne AUCLUNJINHBI, TO KOH-
TEKCT ero Ucnonb30oBaHUA MOXHO onucaTb crnegywuwmm obpasom: NN — obnacTb Hayku M TEXHUKWU, paccma-
TpuBawL,asa TEXHUYECKNE CUCTEMbl, KOTOPble NOPOXAAlT Takne pesynbTaTbl, Kak KOHTEHT, MPOrHO3bl, pPeKo-
MeHAaunn Uan peleHns Ans 3afaHHOro Habopa nocTaB/EHHbIX YEN0BEKOM 3a4ad.

B naHHOM cTaHfapTe cofepXartca cTaH4apTU3NPOBaHHbIE KOHLUENUUN U TEPMUHOJOINA, KOTOPble 40/1X-
Hbl NOMOYb 60/1ee WMPOKOMY KPYry 3auHTepecoBaHHbIX CTOPOH fyylle NOHATb W UCNO0/b30BaTb TEXHOMOMNIO
NN. CTtaHgapT npeAHasHayeH ANA LWWPOKOM ayauTopuun, BKOYalolleil Kak 3KCnepToB, Tak W /UL, He ume-
IOLWNX COOTBETCTBYIOWLErO0 MPakTUYecKoro onbiTa. B To Xe BpeMs yuTaTb HEKOTOpPble KOHKpPeTHble pas3nesibl
MOXeT 6bITb Mpolle Mpu Hanmyum 6osiee OCHOBATE/bHbIX 3HAHWA B 06n1acTU MHopMaTMKU. DTO B MEPBYIO
oyepepnb kacaeTcs nogpasgenoB 5.10, 5.11 u 8, KoTopble HOCAT GO/IEE TEXHMUYECKNIA XapakTep, YeM OcCTallb-
Hasf yacTb cTaHfapTa.
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HALULWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUNMN

MCKyCCTBEHHbII7I NHTENNEKT

KOHLUEMUMN N TEPMUHONOITNA MCKYCCTBEHHOIO MHTENJIEKTA

Artificial intelligence. Atrtificial intelligence concepts and terminology

[ata BBegeHuna — 2025—01—01

1 O6nacTb NPUMEHEHUS

HacToswwii ctaHgapT onpejensieT TEPMUHOIOTMIO U ONUCLIBAET KOHLEeNUUMU B 06/1aCTU UCKYCCTBEHHOTO
WHTEeNNeKTa.

JaHHblli cTaHAapT MOXHO MCMOMbL30BaTh NpU pas3paboTke APYrUX CTaHAAPTOB U ANS NOAAEePXKM oGMeHa
MHhopMaL el Mexay pasfMYHbIMKU 3auHTEepeCcoBaHHbIMU CTOPOHAMM.

[JaHHblli cTaHAapT NPYMEHUM B OpraHm3auusax 1t6oro Tuna, HanpuMep B KOMMEPUYeCKUX opraHusayusx,
B rOCY[JapCTBEHHbIX YUPEXAEHUSAX, B HEKOMMEPUYECKUX OpraHun3aLusx.

2 HopmaTnBHbIe CCbI/IKA

B HacToswem cTaHAapTe UCMOSIb30BaHa HOpMaTMBHAS CCblJIKa Ha CrefylLlUmnii cTaHaapT:
FOCT P NCO/M3K 20000-1—2021 WMHdOpMaLMOHHbIE TEXHONOIMN. MeHeaXMeHT cepBucosB. Yactb 1
TpeboBaHUA K cMCTEME MEHeKMeHTa CepBUCOB

3 TepMuHbI 1 onpeaeneHns
B HacTosdwem cTtaHgapTe NpMMeHeHbl cneaylowme TepMUHbl C COOTBETCTBYHOLWUMN onpefesneHuAaMu:

3.1 TepMUHbI, OTHOCSILLMECS K UCKYCCTBEHHOMY WHTENNEeKTY

3.1.1 areHT U (Al agent): ABTOMaTM4YeCKN AENCTBYIOLLNI 0OBEKT, KOTOPbIA BOCNPUHMMAET CBOE OKPY-
XeHue, pearvpyeTt Ha Hero, a Takke npegnpuHuMaeT AelCTBUSA A8 LOCTUXEHUS CBOUX Lenei.

3.1.2 KoMNoHeHT W (Al component): OAnH U3 PYHKLMOHA/IbHbLIX 3/1IEMEHTOB, M3 KOTOPbIX NOCTPOEHa
cuctema VA,

3.1.3 NCKyCCTBEHHbI MHTeNnnekT; W (artificial intelligence, Al): <gucuunnuHa> VccnegoBaHue u pas-
paboTka MexaHU3MOB W MPUOXeHW cuctem UN.

n pnmedaHne — WccneposaHns n pa3pa60TK|/| MOryT NpoBOANTLCA B O,D,HOVI W HECKOJIbKUX 061acTsAX, Takmx
Kak I/IH(*)OpMaTVIKa, Hayka O AilaHHbIX, T'YMaHUTapHble Haykn, MateMmaTnka n eCTeCTBeHHbIe HayKW.

3.1.4 cnctema UCKYCCTBEHHOro MHTes1ekTa; cucrtema W (artificial intelligence system, Al system):
TexHnyeckan cuctema, UCnosb3ywas OfHY WIN HECKOJIbKO Mogenein U, koTopas nopoxpgaeT Takme KOHeu-
Hble pe3ynbTaTbl, Kak KOHTEHT, NPOrHO3bl, peKOMeHAauuy unu pelleHns Ana 3ajaHHoro Habopa onpepeneH-
HbIX YENOBEKOM Lenew.

MpumeuyaHusa

1 B TEXHMYECKOI CUCTEME MOTYT MPUMEHSITLCS Pa3/IMyHble CBSI3aHHbIE C MCKYCCTBEHHBIM WMHTE//IEKTOM METOAbl U1
noaxofbl K paspaboTke Moaenv AN NPeLCTaBEHNS AaHHbIX, 3HAHWIA, NPOLLECCOB U T. f., KOTOpasi MOXET GbITb UCMOSIb30-
BaHa AN1s pelleHns 3adaq.

2 CucteMbl U/ npoekTvpytoTCs A1 3KCTlyaTalui ¢ pas/fiMyHbIMA YPOBHSIMU aBTOMAaTM3aLMN.

M3gaHne opuuynanbHoe
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3.1.5 aBTOHOMHOCTb; aBTOHOMHbIW (autonomy, autonomous): Cnoco6HOCTb CUCTEMbI U3MEHATL CBOIO
Lenesyto 06s1aCTb UCNONB30BAHUA /MK Lenb 6e3 BHEWHero BMeLwaTesibCTBa, KOHTPO/IA WK Hajsopa.

3.1.6 cneymanm3npoBaHHaa NHTerpasibHas cxema; MHTerpasibHass cxema crneumasibHOro HasHave-
HuA (application specific integrated circuit, ASIC): NHTerpasnbHaa cxema, cneyunannusanpoBaHHas nof KOHKpeT-
HOe MpuUMeHeHNe.

[Cm. [2], nyHkT 3.193]

3.1.7 aBTOMaTU4YECKNIA; aBTOMaTU3MPOBaHHbIN; aBTOMaTu3aumnsa (automatic, automated, automation):
XapakTepucTuka npouecca Winm CUCTEMbI, KOTOpbIE MPU onpefesieHHbIX YCN0BUAX DYHKLUNOHUPYIOT 6e3 Bme-
lwaTtesibCTBa YesloBeka.

[CM. [3], nyHKT 2121282]

3.1.8 KOTHUTUBHbIE BblUNCEHNA (cognitive computing): Kateropusa cuctem VA, obecneunsaroumx 60-
Nlee ecTeCTBEHHOE B3aMMOAencTBMe Ngei ¢ mawnHamm.

MpumeyaHune — PelwaemMble NPU MOMOLUM KOTHUTUBHbLIX BbIYMC/IEHWIA 3afayn CBSi3aHbl C MalUMHHbIM 06Y-
yeHneM, 06paboTKOWM peun, 06pabOoTKON EeCTECTBEHHOTO f3blka, KOMMLIOTEPHLIM 3PEHWEM K 4YesI0BEKO-MalUNHHbLIMU
nHTepdelicamu.

3.1.9 HenpepbIBHOE 06yYeHMe; npojosnkaroleecs O6yveHMe; UHKpPpeMeHTa/ilbHOe obyyeHue Ha
cTaguum akcnayataumm (continuous learning, continual learning, lifelong learning): NHkpemeHTanbHoe (no-
warosoe, nocnegosartenbHoe) o6yyeHne cuctembl MW, kKoTopoe npogos/mkaeTcsa Ha NOCTOSAHHON OCHOBE B Te-
YyeHune BCel CTagumn akcnayartauum BIXXW3HEHHOM uukne NU-cuctemsl.

3.1.10 KOHHEKUMOHM3M; napagurMma KOHHEKUVOHM3Ma, KOHHEKLUMOHUCTCKasA MofAeslb; KOHHEeKUU-
OHUCTCKUI noaxopn (connectionism, connectionist paradigm, connectionist model, connectionist approach):
dopmMa KOrTHUTUBHOIO MOAE/IMPOBaHUSA, NPU KOTOPOM WMCMNOJIb3YeTCs CeTb B3aMMOCBA3aHHbIX MPOCTbIX BblYMC-
NNTEeNbHbIX 3N1EMEHTOB.

3.1.11 unHTennekTyanbHbIi aHanM3 AaHHbIX, N3BJIeYEHNE 3HaHUI K3 AaHHbIX (data mining): Bbl-
YNCINTENbHBIA NpoLecc, KOTOPbI BbISIB/ISET 3aKOHOMEPHOCTU M TEHAEHUMMN MOoCPeAcTBOM aHannsa Kosiunye-
CTBEHHbIX JaHHbIX B pasHbiX paspe3ax M C pas/InyHbliX TOUEK 3PEHUS; NPOBOANUT UX KaTeropusauuio 1u cBOAUT
BOEAMHO MOTEHUMas bHble B3aMMOCBA3N W BO3LelCTBUS.

[CMm. [4], nyHKT 3.13]

3.1.12

AeknapatnBHble 3HaHUA (declarative knowledge): 3HaHuA, npeacTaBneHHble hakTaMmun, npasunamu
n TeopemMamum.

MpnmevyaHne — OO6bI4HO AeknapaTtmBHble 3HaHUA He O6pa6aTbIBa}OTCF| 6e3 nepsoHavYaslbHOro nepesoda ux
B npoueaypHble 3HaHUA.

[FOCT33707— 2016, nyHKT 4.272]

3.1.13 aKkcnepTHasa cuctema (expert system): Cuctema W, koTopas HakannusaeT, KOMOGUHWPYET w”
o6beauHAET 3HaHUA, NpefoCcTaB/IeHHble NIAbMU, ABNAKLWNMUCA IKCcnepTamy B NnpeameTHol obnactu, ¢ ue-
Nbl0 TOTUYECKOr0 BbIBOAA PeLUeHWid ANA NocTaB/EHHbIX 3a4ad.

3.1.14 yHnBepcanbHbln U (general Al, AGI): Tun cuctem VW, pewarowmnx WUPOKKIA Kpyr 3agad ¢ npu-
eM/1IeMbIM YPOBHEM KayecTBa M NPOM3BOAUTENIbHOCTMU.

MpnmeyaHnsa
1 Cp. onpegeneHune y3koHanpasneHHOro (c1iaboro) NCKYCCTBEHHOTO MHTEesIeKTa.

2 TepMUH «yHUBEPCaSbHbIA UCKYCCTBEHHbIA UHTENNEKT» YacTo WCMO/b3YeTCs A1 0603HAUEHUSI CUCTEM, KOTOpble
MOTYT BbIMNOSHATL HE MPOCTO LUMPOKWIA CNEKTP 3a4ay, HO BCe 3aa4u, KOTopble CNOCOGEH BbIMOHATL YesIOBEK.

3.1.15 reHeTU4YecKuin anroputm (genetic algorithm, GA): ANroputM peleHuss onTUMMU3aLUOHHbIX 3a-
[ay, UMUTUPYIOLWKNI Npouecc ecTeCTBEHHOIo oT6opa nocpeAcTBOM co3faHusa nonynsumm ocobeii (peleHunin)
M ee nocnegylollein aBonwoLUN.

3.1.16 reTepoHOMUS (reTEPOHOMHOCTbL); reTepoOHOMHbIV (heteronomy, heteronomous): Xapaktepu-
CTVKa CUCTEMbl, (PYHKLUOHMUPYOLWeEH B YCNOBUAX OrpaHWYeHWid, CBSA3aHHbIX C BHELWHWM BMeLlaTenbCTBOM,
ynpas/ieHUEM WM HaA30POM.

3.1.17 nornyeckuin BbiBog, (inference): PaccyxaeHue, ¢ NOMOLbIO KOTOPOro AenatTcsa BbiBOAbI MO U3-
BECTHbIM MpeAnocbi/ikam.
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MpumeuvaHunsa
1 B o6nactn M npegnocbisikoin MoxeT 6bITb thakT, npasuio, Mogesb, Npu3Hak Mo HeobpaboTaHHble AaHHbIE.
2 TepMVH «/10TM4eCcKuin BbIBOA» OTHOCUTCSH Kak K NPOLIECCY JIOrMYeCKOro BblBOAA, Tak U K ero pesysnbrary.

[Cm. [3], nyHKT 2123830]

3.1.18 nHTepHeT Beleit; VB (Internet of Things, 10T): NH(pacTpykTypa B3aMOCBSA3aHHbIX CYLLHOCTEN,
CUCTEM M MH(POPMALMOHHBLIX PECYPCOB, a Takke Cryx6, No3BonsAWmnx obpadaTbiBatb UHhopMmayno o0 pusn-
4eckoM U BUPTyasrlbHOM MWpe ¥ pearmpoBaTb Ha Hee.

[Cm. [5], nyHKT 3.2.4]

3.1.19 ycTpoiicTBO nHtepHeta Beweii (IoT device): CywHOCTb CUCTEMbI UHTEpPHETA BeLleld, koTopas
obecneynBaeT CBA3b C MaTepuasibHbIM MUPOM 4Yepe3 U3MEpPEHUE UM NpUBEAEHNE B AelicTBue.

MpnmevyaHne — YCTPOVICTBOM NHTEpPHETa BeLLI,eVI MOXET ObITb AaTtyukK nnan NcnosiHnTesibHoe yCTpOVICTBO.

[Cm. [5], nyHKT 3.2.6]
3.1.20 cuctema MHTepHeTa Bewel (loT system): Cuctema, obecneunBarwlast PyHKLMOHUPOBAHWE WH-
TepHeTa BeLyeil.

MpumeyaHne — B cocTaB CUCTEMbI MHTEPHETA Belleli MoryT BXoauTb (BK/OYasl, HO He OrpaHMYMBasiCb MMK)
YCTPOICTBA MHTEPHETA BELLEN, LLMI03bl MHTEPHETA BELLEN, CEHCOpbI (AAaTUMKN) U MCNOAHUTE/bHbIE YCTPOIACTBA (MPUBOAbI).

[Cm. [5], nyHKT 3.2.9]

3.1.21 3HaHuA (knowledge): «MCKYCCTBEHHbIN WHTENNEKT> A6CTparMpoBaHHas MHdopMauna o6 06b-
eKTax, Co6bITUAX, NMOHATUAX U NpaBuaax, X B3aMMOCBA3AX U CBONCTBAX, OpraHn3oBaHHas u ynopsagoyvyeHHas
ANA ueneHanpasB/IEHHOTO CUCTEMATUYECKOTO MCNOb30BaHUS.

MpnmeuvyaHunsa

1 B oT/MuMe OT MCMOJIb30BaHWS [aHHOrO0 TePMUHA B HEKOTOPbLIX ApYrnx obnactsax, B 06nactm U «3HaHus» He
nofpasymeBatoT Ha/IMUNS KOTHUTMBHbLIX CMOCOBHOCTEN. B 4aCTHOCTU, «3HaHWA» He MpejnosaratoT KOrHUTUBHOIO akTa
MOHVMaHUS.

2 ViHdhopMaumsi MOXET CyLLEeCTBOBATb B YMC/IOBOW U/WAN CUMBO/IBbHON hopMme.

3 NHdopmauus npefcraBnseT coboli faHHble, NOMELLEHHble B OnpefenieHHbI KOHTEKCT (KOHTEeKCTyasm3mpoBaH-
Hble), 6narogaps Yemy VX MOXHO MHTepnpeTMpoBaTb. [JaHHble CO34alTCA NOCPeACTBOM abCcTparnpoBaHis Wi namepe-
HUSA SIBNIEHNIA MUpa.

3.1.22 Xn3HeHHbIN uukn (life cycle): PasButue cuctembl, NpoAyKLWK, YCAYrK, NpoekTa Win gpyroin cos-
JaBaemoli 4e/IOBEKOM CYLLHOCTM OT 3ambiC/a 0 BblBOAA W3 3KCcnayaTauuu.

[Cm. [6], nyHKT 4.1.23]

3.1.23 mogenb (model): dusnyeckoe, matemaTMyeckoe WAW MHOE NpepcTaBNeHne cucTembl, o6bekTa,
AB/IEHWA, npouecca UM faHHbIX.

[Cm. [7], nyHkT 3.1.11]

3.1.24 y3KoHanpaB/ieHHbIi UCKYCCTBEHHbIi WHTENEKT, y3KOoHanpaBsieHHbln U (narrow Al): Tun
cuctem WU, opreHTMpPOBAaHHbIX Ha BbIMOSIHEHME OnpefesfieHHbIX 3aj4ay C Lefblo peleHns KOHKPeTHOol npo-
6/1eMbl.

MpumevyaHune — Cp.onpegeneHne yHNBepCcasibHOro UCKYCCTBEHHOTO nHTesnekTa (3.1.14).

3.1.25 noka3satesib (oeatenbHocTK) (performance): N3Mmepumblii pesynbTart.

MpumeyaHunsa

1 MNopg, «nokasatensamu» MOryT NOHUMAaTbCA KakK KO/IMYeCTBEHHbIe, TaK U Ka4eCTBeHHble pe3ysbTartbl.

2 lMoka3aTenn MOryT OTHOCUTLCSl K YNpaB/eHYeCcKoW AeATesIbHOCTM, npoleccamM, npoaykram (Bkawuasi ycnyru),
cucTemMam w/unm opraHusauusim.

3.1.26 nnaHnpoBaHue (planning): «*MCKYCCTBEHHbIA MHTENNEKT> BbluncauTebHbl€ NPOLECCHI, KOTOpbIE
13 Habopa gelicTBuii hopmMupyroT pabounii npouecc, CTPEMSAChL NPU 3TOM K 4OCTMXKEHMNIO ONpeaeieHHon Lenu.

MpumevyaHune — log «naaHMpPOBaHNEM» MPU UCMO/Ib30BAHWM 3TOr0 TEPMMHA B CTaHAAPTaX XWU3HEHHOTO LIMK-
na U nnn meHepxmeHTa I Takke MOryT NOHUMATLCS AeCTBUSA, NpeanpruHUMaemble NoAbMU.

3.1.27 nporHo3 (prediction): OcHOBHOWN pe3ynbTat paboTbl cuctembl VW, nonyyaembli npy nogaye Ha
BXOJ CMCTEMbl BXOAHbIX AAHHbBIX U/MNn nHdopmaumnu.
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MpumeyaHusa

1 Bcnep 3a nporHozamyt MOryT 6bITb MOJTyYeHbl AOMNOMHUTESIbHBIE BbIXOAHbIE PE3y/bTaTbl, TAKMe Kak pekomeHaa-
LuW, peLueHus n AencTBus.

2 lMof «nNporHo30m» He 06A3aTefNlbHO MOHUMAaETCA NpejcKkasaHe Yero-nubo B ByayLiem.

3 MNog «nporHo3aMu» MOryT MOHUMATLCS Pa3/IMyHbIE BUABI aHausIn3a Unnm Npon3BoLCTBa AaHHbIX, NPUMEHSEMbIE K

HOBbIM W/MIM UCTOPUYECKUM [aHHbIM (BK/IHOYAA MEPEBOJ TEKCTA, CO3J4aHUEe CUHTETUYECKUX M30OPaXKEHNIA 1N ANArHOCTUKY
nocrnegHero c6osi NUTaHUs).

3.1.28 npouenypHble 3HaHUA (procedural knowledge): 3HaHuMsA, ABHbIM 06pa3oM ykasbiBallime Laru,
KoTopble cregyeT NpeAnpuHATb ANA pelleHns 3agadyvm Uan LOCTUXKEHUA Lesn.

[Cwm. [8], 28.02.23]

3.1.29 po6oT (robot): OcHalieHHass UCMNOMHUTENbHBIMW YyCTpPOCTBAMM (NpUBOAamMu) aBTomaTuyeckas
cucTema, KoTopasi BbIMOJIHSAET LeneBble 3a4aqyn B maTepuasbHOM MUpe, U3Mepsis C 3TOW Lesibio napaMmeTpbl
CBOET0 OKPYXEHWSI U UCMONb3Ysi NPOrpaMMHY0 CUCTEMY ynpaB/ieHUs.

MpnmeyaHnsa

1 B cocTtaB pob6oTa BXOAAT cucTema ynpaBneHus 1 ee UHTepdielic.

2 Po6oT knaccumumpyeTcs Kak NpPOMBbILWIEHHbIA NGO CEPBUCHBLIA B COOTBETCTBMM C €0 Npegnosiaraembim
NPUMEHEHVEM.

3 YT06bl HagexalwyMm 06pa3oM BbINOMHATL CBOM 3afayn, poboT MCNO/b3yeT pas/iMyHblie TUMbl CEHCOPOB (aart-

UMKOB) A/ NMOATBEPXAEHUS CBOETO TEKYLUEro COCTOSIHWSI U [/l BOCMPUSATHSE 3/IEMEHTOB, 06Pa3yHOLLMX TO OKpYXeHWe, B
YC/IOBUSIX KOTOPOTO OH paboTaer.

3.1.30 pob6oToTexHuKa (robotics): Hayka u npaktuka paspaboTku, NpouM3BOACTBA M NPUMEHEHUS PO-
60T0B.

[Cm. [9], nyHKT 2.16]

3.1.31 cemaHTU4ecKune BbIUNCNEHNA (semantic computing): O6nacTb BbIYUCAEHWIA, CTpeMsLancs
onpefennTb CMbiC 06pabaTbiBaeMOro KOHTeHTa (MHpOpMauMn) M HamepeHusa nonb3oBaTeneil u npepcra-
BMUTb UX B MallMHHO-06pabaTbiBaemMoii dopme.

3.1.32 mAarkue BbluncneHus (soft computing): O6nacTb BbIYNCAEHWIA, KOTOPbIE ABAAKTCHA TONIEPAHTHbI-
MW K HETOYHOCTAM, HEOoNpeAesIeHHOCTU U YaCTUYHON MCTUHHOCTU M UCMONBL3YIOT KX, YTOObl chenatb npouecc
pelweHus 3agay 6onee rMbkumM 1M pobacTHbIM.

MpumedyaHue — lMOHATME «MAMKME BbIYMC/IEHVSI» OXBATLIBAET Pas3/iMuHble METO/bI, TAKME Kak HeueTkas fioru-
ka, MalUMHHOE 0Gy4YeHMe N BEPOSITHOCTHbIE PaCCyXAeHUsI.

3.1.33 CMMBO/IbHbI UCKYCCTBEHHbIV MHTENEKT; CUMBOJbHbIA VW, CUMBOINYECKUI NCKYCCTBEH-
HbIA UHTENNEKT; cumBonnyecknii NN (symbolic Al): VickyCCTBEHHbI UHTENIEKT, OCHOBAHHbI/ Ha MeToAax u
MoZenAX, B KOTOPbIX A4/ NONYyYEeHUA BbIBOAOB MCMNOJb3YETCA MaHUNy/IupoBaHne CUMBOAMWU U CTPYKTypamu
B COOTBETCTBUM C ABHO 3afaHHbIMU MpaBuiamu.

MpumedyaHne — Ecnm cpaBHMBATb C CyGCUMBOMBbHLIM W, TO cMMBONLHBIA (cumBonunyeckuiil) WA BbigaeT
JIOTMYECKN BblBEfeHHble feKnapaTuBHble pesysbTarbl, B TO BPeMs Kak CyO6CUMBO/IbHbIA M OCHOBaH Ha CTaTUCTUYECKUX
noaxofax W BbigaeT pe3y bTaTbl C 384aHHOM BEPOSATHOCTBIO OLLMGKMN.

3.1.34 cy6CMMBO/bHbIN WCKYCCTBEHHbIA WHTENNEKT; cy6CcuMBOSbHBLIA WA (subsymbolic Al): Uc-
KYCCTBEHHbII WHTE//IEKT, OCHOBAHHbIA Ha MeToAax U MOAENAX, WCMOMb3YWLUIMX HEABHOE KOAMPOBAHWE WH-
dopmauunm, KOTOPpoe MOXeT 6biTb BbiIpaboTaHO Ha OCHOBE onbiTa U/MNM HeobpaboTaHHbIX (MepBOHAYaNbHbIX)
LaHHbIX.

MpumevyaHnune — Ecnm cpaBHMBaTL C CUMBOSIbHBLIM (CMBOIMYeckum) U, To cy6crmBObHbIA AV ocHOBaH Ha
CTaTUCTUYECKNX NOAX0AAX W BblAaeT pe3ynbTaTbl C 3ajaHHON BEPOATHOCTBLIO OLWMOKM, B TO BPEMS KaK CMBOJIbHBIA (CUM-
BO/IMYECKWA) W BblAaeT feknapatuBHble pesy/ibTartbl.

3.1.35 3apava (task): -“MCKYCCTBEHHbIi UHTeNNeKkT> [leicTBusa, Heobxogumbie ANS AOCTMXKEHWS KOH-
KpeTHOI uenu.
MpnmeyaHnsa

1 [le/icTBUS MOTYT 6bITb (OU3NYECKUMU WU KOTHATMBHBLIMK. prMepaMu MOryT CYXWTb BblUMCNIEHME UK co3haHne
MPOrHO30B, MEPEBOA0B, CUHTETUUYECKUX AaHHbIX WM apTeddakToB, IM60 HaBUraumsi B oM3nMYeckoM MpOCTpaHCTBe.

2 lMpumepamn 3aga4y ABNAOTCA KJ'IaCCVI(pVIKaLI,VIﬂ, perpeccud, paHxXxunpoBaHue, Knactepumsauna n noHmxeHune pas-
MEepPHOCTW.

4



FOCT P 71476—2024

3.1.36 cepBUC C UCNO/NIb30BaHNEM UCKYCCTBEHHOro mHTennekTa (artificial intelligence service):
Cnocob npefocTas/eHNs LEHHOCTMW NOTPebnTeno ¢ NCNOIb30BaAHWEM MCKYCCTBEHHOINO MHTennekTa
B MOJIy4YEHUN KOHEYHbIX pPe3y/ibTaTO0B, KOTOpPbIX X04eT AOCTWNYb NOTPebuTeNsb.

MpumevyaHna
1 Cepsuc, Kak NpaBuso, SBNSeTCA HemaTepuasibHbIM.
2 TepMWH «CepBUC» B TOM BUAE, KaK OH UCMNO/b3yeTCA B HACTOSALLLEM CTaHfapTe, O3HayaeT CepBuUC Un cep-

BUCbI B paMKax 06/1acTy CUCTEMbl MEHEIKMEHTA CEPBUCOB. J1l060E WCMOb30BaHNE TEPMUHA «CEepPBUC» C UHbIM
3HAYEeHMEM YeTKO pasrpaHUYeHo.

3 TepMUH «CepBUC C UCKYCCTBEHHbIM NHTENNIEKTOM» 03Ha4YaeT, YTO NonyyeHre KOHEYHOro pesysibraTa 6b110
HEBO3MOXHO 6e3 npuMeHeHnsa no Kpa|7|He|7| mepe O,D.HOVI CUCTEMbI NCKYCCTBEHHOIO MHTENNIEKTa.

[TOCTP MCO/M3K 20000-1—2021, nyHKT 3.2.15, MoagndnLMpOBaHO NyTeM fo6aBNeHUs «C UCnosb-
30BaHUEM MCKYCCTBEHHOIO MHTENNeKTa» u npumedaHus 3]

3.2 TepMuHbI, OTHOCSLINECH K AaHHbIM

3.2.1 aHHOTUpOBaHMe AaHHbIX; pasMeTKa AaHHbIX (data annotation): Mpouecc npnucoegMHeHNNA K faH-
HbIM OnucaTenbHON MHopmauum 6e3 BHECEHUA KakMx-IM60o M3MEHEHWI A B CaMUn faHHbIe.

MpumMmeyaHne — OnucatesibHast UHPOPMALMS MOXET NPUHUMATL POPMY METaAaHHbIX, METOK 1 NPUBSI3OK.

3.2.2 npoBepka KayecTBa gaHHbIX (data quality checking): Mpouecc, B xof4e KOTOPOro AaHHble Npo-
BEPAKTCA Ha MOMIHOTY, Ha NPEeAB3SATOCTb M Ha Ha/nuuue MHbIX (PaKTOpPoB, BAUSAKOLWME HA UX MOMNE3HOCTb ANS
cuctembl NN

3.2.3 ayrMmeHTaymsa gaHHbIX (data augmentation): MNMpouecc co3gaHua CUHTETUYECKNX 3NIEMEHTOB [aH-
HbIX NOCPEACTBOM MOAUMMKALUM CYLLECTBYOLMX AAHHbIX U/MNN BbINOSIHEHUSA onepauuii Hag HAMU.

3.2.4 BbIOOpPKa AaHHbIX; Npouecc BbIOOPKM AaHHbIX (data sampling): Mpouecc hopmupoBaHus pe-
Npe3eHTaTUBHOIO NOAMHOXECTBa HeAeNMMbIX 3/IEMEHTOB AaHHbIX, KOTOPOE AO/HKHO LEMOHCTpMpOBaThb 3a-
KOHOMEPHOCTU W TEHAEHLWW, aHaNoTuYHble TeM, YTO CBOWCTBEHHbLI 60/1ee 06bEMHOMY aHaNM3NpyeMoMy Ha-
60py AaHHbIX.

MpumeuyaHue — Bugeane NoAMHOXECTBO HEAENMMbIX 3/IEMEHTOB AAHHbIX O/HKHO ObITb Penpe3eHTaTUBHbIM
MO OTHOLLEHWIO K UCXOAHOMY, 6OsbLIEMY MO 06BEMY HAGOPY AAHHbIX.

3.2.5 Habop AaHHbIX; MaccuB AaHHbIX (dataset): MaeHTUdUuMpyemas COBOKYNHOCTb AaHHbIX, npes-
CTaB/IeHHbIX B 06uWem chopmare.

Mpumepsbl

1 CoobLueHnsa B Mukpobiore 3a nioHb 2020 roga, noMeyeHHbIe XallTeramu #peron n #gyTo6on.

2 MakpodoTorpagumn LIBeTOB B pa3speLueHnmn 256 - 256 nukceneii.

MpumeyaHne — Habopbl AaHHbLIX MOTYT WUCMONb30BaTLCA A1 BaNUjaumm Wiv TectuposaHus mogenn WA

B KOHTEKCTE MALLUMHHOTO 0BYYEeHUs1 HABOPbI AaHHbIX TaKKe MOTYT UCMO/Ib30BaTbCA A8 06YyYEHNS aIropUTMa MallMHHOIO
06y4eHus.

3.2.6 pa3Befo4Hblii aHanM3 AaHHbIX; UccneaoBaTe/IbCKUA aHaIn3 AaHHbIX; NepPBUYHbIA aHann3
OaHHbIX (exploratory data analysis, EDA): NepBoHayanbHOe MU3y4yeHUe faHHbIX ANA onpefenieHns ux ABHO
BbIPAXEHHbIX XapakTepUCTUK 1N OLLEHKN UX KavyecTsa.

MpumeyaHune — Pa3BefoyHbI aHaNIN3 JaHHbIX MOXET BK/IOYATh BbISIB/IEHWE OTCYTCTBYHOLLMX 3HAYEHUIA U Bbl-
6pocoB, onpeaeneHne penpe3eHTaTVBHOCTY 4711 NOCTAB/IEHHOW 3a4a4m — CM. OnpefeneHne NpoBepKM KayecTBa JaHHbIX.

3.2.7 aTa/IOHHOE 3HayeHune (ground truth): 3HaueHne LEenNeBoil NePeMEeHHON, ykazaHHOe AJ/1s1 KOHKpeT-
HOIo asieMeHTa pa3MeydeHHbIX BXOAHbIX AaHHbIX.

MpnmevyaHne — ,ﬂ,aHHbIVI TEPMWH He noapasymMeBaeT nocsiegosatesibHOro COOTBETCTBUA YKa3aHHbIX B pasme-
YEeHHbIX BXOAHbIX AAaHHbIX «3TaJIOHHbIX 3HAUYEHWI» 3HAYEHUAM ueneBbiX NnepemMeHHbIX B peaJibHOM MUpe.

3.2.8 noAcTaHOBKa HeAoOCTalWMX 3HaYeHUl (imputation): Mpoueaypa, B Xo4e KOTOpoit HegocTawwme
JaHHble 3aMeHSATCA AaHHbIMU, NOJIYYEHHLIMW B pe3y/ibTaTte OLEHOYHbIX pacyeToB U/Mnn MoAenmpoBaHus.
[Cm. [10], nyHKT 3.45]
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3.2.9 BXogHble gaHHble (input data): JlaHHble, Ha OCHOBe KOTOpbIX cuctema U nonydaeT B kayecTBe
pe3ynbTaTa NPOrHO3 UM NOrNMYECKNin BbIBOA,

3.2.10 meTKa (label): 3HayeHue UeneBOn NepeMeHHON, NMPUCBOEHHOE HeAe/IMMOMY 3/1IEMEHTY pasme-
YEHHbIX BXOOHbIX AaHHbIX.

3.2.11 nepcoHanbHble gaHHble; NAH (personally identifiable information, PIl, personal data): /llo6as
nHpopmauma, kotopasa (a) MoXeT ObITb MCNOMb30BaHa A9 UAEHTUdMKaUUM PU3NYeCcKoro nmya, K KoTopomy
OHa oTHocuTCcs, uunu (6) NPAMO NN KOCBEHHO CBAA3aHa WM MOXeT ObiTb cBA3aHa ¢ U3NYEeCKUM SINLOM.

MpumeyvaHusa

1 «®Pu3nyeckoe NMUO» B JAHHOM ONpefeneHnn ABNAeTCS CyObekTOM NEPCOHasbHbIX AaHHbIX. Mpy ycTaHOBNEHWM
BO3MOXHOCTU maeHTudmumposatb cyobekta MNAOH cnegyeT NpuHSATL BO BHYMAaHWE BCE pasyMHble CpeAcTBa, KOTopble MO-
ryT 6bITb UCMO/Ib30BaHbl A1 MAEHTUMKALUM 3TOTO (hM3MUEeCcKOro Nnua pacnosiaraiolyM AaHHbIMY 3aMHTEPEeCOBaHHbIM
B MAH MMUoM wm 60l UHON CTOPOHOA.

2 [laHHOe onpefeneHne BKIYEHO A/15 onpeaesnieHns TepMnHa «MepcoHasibHble AaHHbIE» B TOM CMbIC/Ee, B KakoM
OH UCMONb3YeTCs B HAcTosILLEeM cTaHdapTe. O6paboTuunk MAH B Nny6MyYHOM 06/1ake, Kak NpaBu/io, He MOXET TOUHO 3HaTb,
OTHOCUTCS NI 06pabaTbiBaemMast UM MHGIOPMaLUS K Kakol-TM60 KOHKPETHOIM KaTeropuv, eciim TOMbKO KMEHT 06MaqHbIX
ycnyr He 6yaeT npo3payeH B 3TOM OTHOLLEHUN.

[Cm. [11], nyHKT 2.9]

3.2.12 aKcnnyaTtauMoHHble AaHHble;, NPON3BOACTBEHHbIE AaHHble (production data): MpuobpeTeH-
Hble Ha cTaguu akcnayaTauum cuctembl MW gaHHble, AN KOTOPbIX pa3BepHyTas cuctema MW BbluMCnsieT B
KauecTBe pesysibTata NPOrHo3 UKW NOTMUYECKNiA BbIBOA,

3.2.13 anieMeHT faHHbIX (sample): Hegenumblli (B KOHKPETHOM KOHTEKCTE) 3/IEMEHT AAHHbIX; Takue
aneMeHTbl B 60/1bWIMX KOMYecTBax o6pabaTbiBaloTCS aNropuTMOM MallMHHOTO 06ydYeHuss unu cuctemonn V.

3.2.14 TecTOBbIE gaHHble (test data, evaluation data): laHHble, UCnosib3yeMble AN1A OLEHKU nokasaTe-
neii paboTbl OKOHYaTENbHOW Mogenu.

MpumMeyaHune — TecToBble faHHblE HE NEPECEKATCs C 06YYaAWMMN aHHBIMU U Ba/IMAALMOHHBIMU (NPO-
BEPOYHBbIMU) AAHHLIMMU.

3.2.15 BanmpaLMoOHHbIe faHHble; NMPOBepoYHble AaHHble (validation data, development data): faH-
Hble, NCNONb3yeMble A1 CPaBHEHUS nokasaTeneit paboTbl pasfiNYHbIX Moaeneli-kaHanaaToB.

MpumeyvaHusa

1 BanugauuoHHble (MPOBEPOYHbIE) faHHbIE HE MEepeceKkalTCs C TECTOBbIMU JaHHbIMU W, KaK MpaBwW/Io, Takke U C
obyvarolummm gaHHbIMU. OfHaKo B TeX CnydyasX, KOorga AaHHbIX HEeAOCTaTOYHO A71S pasfenieHuss UX Ha TpU OTAeSbHbIX
Habopa: 06yyaroLmnX, BaNNAaUMOHHbIX U TECTOBbIX AaHHbIX, AaHHbIE pa3fensTcs TONbKO Ha ABa Habopa: TeCTOBbIV Ha-
60p AaHHbIX 1 0Gy4YaroLWwyWil (M0 BaMAALMOHHLIN) Habop AaHHbIX. Kpocc-Banmpauus n 0606LLeHHast Kpocc-Basmaauns
(bootstrapping) sABNSAOTCA pacnpoCTPaHEHHbIMU METoAamMu, UCMOJb3YEMbIMU /18 NOCMEAYHLEr0 CO34aHNsA OTAE/bHbIX
HabopoB AaHHbIX A5 06yYeHUs 1 BanMgauuy u3 obyvatollero (MMbo BanngaunoHHOro) Habopa AaHHbIX.

2 BanupauuoHHble gaHHble MOTyT MCMOMb30BaThCA A1 HACTPOMKM runepnapameTpoB v A1s Bamgauun onpege-
JNIEHHBIX a/ITOPUTMUYECKUX PELLEHWIA, BMIOTL A0 PELUEHMIA O BKIOYEHUN 3a[aHHOT0 NpaBuia B 3KCMEPTHYH CUCTEMY.

3.3 TepMWHbI, OTHOCALWMECH K MaIMHHOMY 0Oy4YeHUIo

3.3.1 GaliecoBcKkasi ceTb (Bayesian network): BeposTHoCTHass Mofenb, UCMo/b3ylollas 6aliecoBCKuii
BbIBO/J, HA HanpaB/IEHHOM auuKINYecKoM rpade A8 BblYUC/IEHUSA BEPOSATHOCTH.

3.3.2 AepeBO peLLUEHNI; epeBO NPUHATUSA pelleHuii (decision tree): Mogenb, Nornyeckuii BeiBog A4/
KOTOpOIi KoaupyeTcs B BuAe nyTeill OT KOPHA K INCTOBON BepliMHE B APEBOBUAHON CTPYKType.

3.3.3 06begnHeHNe YesioBeka M MalwuvHbl B KOMaHAy (human-machine teaming): WHTerpauusa cno-
COGHOCTM YesioBeKa K KOITEKTUBHOMY B3aMMOAEWCTBUIO C BO3MOXHOCTAMM MalIVWHHOIO WHTeNekTa.

3.3.4 rnnepnapameTp (hyperparameter): MapameTp anropyutma MalWHHOIO 06y4YeHUs, BAMAKOLWMNIA Ha
npouecc oby4veHus.

MpnmeyaHnsa

1 MvnepnapamMeTpbl BLIGUPAIOTCA A0 Hauasia 06yYeHNUss U MOTYT UCMOMb30BaTLCA B NPOLIECcax A1 NOMOLM B OLIEH-
Ke napameTpoB MOZE/N.

2 Mpvmepamy runepnapameTpoB MOMyT CAYXUTb KO/IMYECTBO C/I0EB HEMPOHHON CEeTW, LUMPMHA KaX4oro C/osi, Twin
OYHKUMM aKTUBaLMK, METOZ ONTMMU3aLMN, CKOPOCTb 06YYEHMS HEMPOHHBIX CEeTel; BbIbop OyHKUMN Sapa B METO4e onop-
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HbIX BEKTOPOB; KOJIMYECTBO JINCTLEB WM BbICOTA AepeBa; 3HayeHue K npu knactepmsaumm Metogom K-cpegHux; maxcu-
MaU1bHO€ KOJ/IN4EeCTBO VITepaLWIVI a/iroputMa MakCumMmsaumm oxnaaHus; Koim4yecTeo rayCcCnaHoB B rayccoeof/‘l cMecn.

3.3.5 MawmnHHoe obyyeHne; MO (machine learning, ML): Mpouecc onTumMn3aynun napaMmeTpoB Moaenu
C NOMOLLbIO BbIYMCANTENbHbIX METOAO0B Takum o06pa3omM, YTOoObl NOBeAeHWe MOAENN OTpaxasno AaHHble u/unu
OnbIT.

3.3.6 anIropMT™M MawMHHOro obydeHusa (machine learning algorithm): Anroputm onpegeneHust napa-
MeTpPOB MOAENVN MAaLUHHOIO 06YyYeHUs B COOTBETCTBUM C 38[aHHbIMU KPUTEPUAMU HA OCHOBE AaHHbIX.

Mpumep - PaccMoTpuM 3agadvy onpeaeneHns napame TpoB NIMHENHOW (OyHKUMN C OAHOM nMepemMeHHOM
y(X) - 00. O% rgey - 3HauyeHue yHKUUU, X — He3aBUCUMas nepemMeHHass, 00— CBOOOAHbIV YneH (3Ha4vyeHne
doyHKuMM Nnpn x =0) n01- koadpcpnumeHT. B MalmHHOM 0B6y4yeHMn npouecc onpegeneHmsa cBO60AHONoO YnieHa n
KO3h(PpNLUMEHT OB NIMHENHOM DYHKLMM U3BECTEH KaK INHEeiHasa perpeccus.

3.3.7 Moggesib MalWKWHHOIo oby4veHunsa (machine learning model): MaTemaTuyeckas KOHCTPYKUUS, TeHe-
pupytoLlian n1orMyecknini BbiBOL WM MPOrHO3 HA OCHOBE BXOAHbIX AaHHBIX U/WAN MHOpMaLU.

Mpumep — TMo pe3ynbTaTam o0yyeHus moaenu, npescTaBnNeHHol B BUAE NIMHEHON (PYyHKUUM C OHOM
nepemMeHHom y(x) = B0 + B1X, C NICNOJ/Ib30BaHNEM JIMHEHO perpeccun, 1 Torosast Mogesb Morna 6bl BbIrnsae Thb
KakK y(x) =3 + 7X.

MpumeyaHne — Mogenb MaLMHHOIO 0BYYEHUSI SIBNSIETCA Pe3y/ibTaToM 06YYEHUs] HA OCHOBE a/lropUTMa Ma-
LUIMHHOTO 0BYyYeHMst.

3.3.8 napameTp; napameTp moaenn (parameter, model parameter): BHyTpeHHAA nepeMeHHas, BAUAI-
Wwas Ha To, Kak MOAeNb BblYNCNAET CBOW BbIXOAHbIE AAHHbIE.

MprmevyaHne — lMNpumepamm NapaMeTpPoOB MOTYT C/IyXWUTb BECA B HEMPOHHON CETW 1 BEPOSITHOCTM Nepexofa
B MApPKOBCKOW MOAesu.

3.3.9 obyueHmne c nogkpenneHmem (reinforcement learning, RL): HaxoxaeHne onTumanbHOW nocne-
JoBaTeNIbHOCTN AeliCTBUI ANA MakCMMu3auum nooLwpeHns yepes B3aMMoAeliCTBUE C OKPYXEHUEM, OTK/INKOM
KOTOPOro ABMISAOTCA CUTHasbl NOAKPENeHus.

3.3.10 noBTOpHOE 0O6y4yeHue (retraining): O6HOBMEHNEe 06YyYEHHOW MOAENn NocpeacTBOM 06YUYEHUSA Ha
4aCTUYHO WM NOJIHOCTLIO MHOM ObyyvatlouieM Habope AaHHbIX.

3.3.11 mMawmnHHOe OBy4YeHMe C YaCTUYHbLIM MPUBJIEYEHVNEM YUUTENSA; YACTUYHO KOHTPOJIMpPYyemMoe
obyuyeHune (semi-supervised machine learning): MawwnHHOe 06y4YeHMe, NpU KOTOPOM B npouecce 06y4vyeHus
MCNOMNb3YITCA Kak pasMeyeHHble, Tak U HepasMeyeHHble [aHHble.

3.3.12 mMalWwnHHOe o0byyeHue C yuyuTesiemM; KOHTposinpyemoe o6ydeHue (supervised machine
learning): MawwnHHOe o6ydyeHMe, NpM KOTOPOM B npouecce OOy4YeHWs MCNOMb3YHTCHA TOIbKO pasMeYeHHble
JaHHble.

3.3.13 mMeTof OMOpPHbLIX BEKTOPOB; MallMHa OMOPHbLIX BEKTOPOB (support vector machine, SVM):
ANTopuMTM MalWHHOTO 06y4YeHMWs, KOTOPbIA MakCMMU3MpyeT pacCcTostHUEe MexXAy rpaHuuaMn pelleHui.

MpumeyaHune — ONoOpHbIE BEKTOPbI NPEACTABNSAT COO0I HAGOPbI TOUEK AAHHLIX, ONPeAenstoLmMe pacnoso-
YXEHUe rpaHuL, peweHnii (rMnepnaiocKocTei).

3.3.14 oby4eHHan mogenb (trained model): Pe3ynbTat 06yYeHus mogenu.

3.3.15 obyuyeHune; obyuyeHne mogenu (training, model training): Mpouecc onpegenexHns unu ynyuue-
HUA napameTpoB MOZE/IN MallMHHOIO 06YyYeHUs Ha OCHOBE a/iropuTmMa MaluHHOro o6yyeHus ¢ Ucnosb3osa-
HYueM obyvarLWwmx daHHbIX.

3.3.16 obyuvarouwme gaHHble (training data): [aHHble, Ucnofib3yemble A58 06yYyeHUss mMofesm MalluH-
HOro obyuvyeHus.

3.3.17 obyyeHune 6e3 yuntens; HeKoOHTposinpyemoe oby4deHune (unsupervised machine learning): Ma-
WMHHOe oby4yeHue, NpyM KOTOPOM B MpoLecce 06yYyeHUs MCNo/b3yTCA TO/IbKO HepadMeUyeHHble faHHble.

3.4 TepMUHbI, OTHOCALMECS K HEMPOHHbLIM CeTAM

34.1 dOYyHKUMA aKTUBaLMK; akTuBaLMOHHaA OYHKLUMA; nepepatovyHas pyHKUMA (activation function):
®PYHKUMA, apryMeHTOM KOTOPOI ABNSETCA B3BELleHHas CymMma BXOLOB HeilpoHa.

MpnmeyaHne — PYHKUUN akTMBaUUM NO3BONAKOT Hel‘;IpOHHbIM CeTAM M3ydaTb CNOXHble NMPU3HaKN B AaHHbIX.
PYHKUMM aKTMBaUMK, Kak npasuio, HE/IMHENHbI.
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3.4.2 cBepTO4YHaa HelpoHHasa ceTb; rybokas cBepTouHas HelipoHHas ceTb (convolutional neural
network, CNN, deep convolutional neural network, DCNN): HelipoHHass ceTb MNPAMOro pacrnpocTpaHeHus
(3.4.6), ncnonbaytouasi CBEPTKY No KpaiHel mepe B OAHOM M3 CBOMX C/IOEB.

3.4.3 cBepTKa; KOHBOMOUMA (convolution): MaTemaTuyeckas onepaunsi BblYUC/IEHUSE B3aMMHOI koppe-
NAunn (CKONb3SILLETO CKaNSIPHOTO NPOU3BEAEHNS) BXOAHbIX AaHHbIX.

3.4.4 rny6okKoe o6y4eHue (HelipoHHoi ceTn) (deep learning, deep neural network learning): <uckyc-
CTBEHHbII MHTeNnNekT> Moaxos K co3faHunto 0BLWNPHBLIX MepapXmMyeckux npeacTaBsieHnii nocpeacTBoOM o6yue-
HUS HENPOHHbIX ceTeli ¢ 6ONbLWMM KOIMYECTBOM CKPbITbIX C/TIOEB.

MpumevaHue — [ny6okoe obyyeHUe SIBASIETCSA YACTHbIM C/ly4aeM MalUMHHOMO 0By4eHus.

3.4.5 B3pblBatowWwmiica rpagneHT (exploding gradient): ABneHne, BcTpeyatoleecs npu o6yyeHUn Heli-
POHHbIX CeTel C MCNonb3oBaHNEM anropntma o6paTHOro pacnpocTpaHeHUs OWWOOK, Korga HauyMHalT Haka-
nnvBaTbCA 60MblUNE 3HAYEHWUSA TpajueHTa OWnboK, NPMBOASALME K OYEHb 6OMbLWINM NpUpaLLEHNSM BeCOBbIX
KoachpuyneHToB, 4YTO Aenaet MoAeNb HECTABGUIbHOIA.

3.4.6 HelpoHHas ceTb MNPSMOro pacnpocTpaHeHUs; HelpoHHas ceTb C npsaAmMoi cBsasbl (feed
forward neural network, FFNN): HelipoHHas ceTb, B KOTOPOI MHGOpMaLmnsa nepefaetcs TO/IbKO B O4HOM Ha-
npasneHun, OT BXOAHOTO CNOSA K BbIXOAHOMY.

3.4.7 ponrasa KpaTkocpoyHasd namsaTb; ASIMHHAA LUernb 3/1eMEeHTOB KpaTKOCPO4YHOW namaTtu (long
short-term memory, LSTM): Tun peKkyppeHTHOl HEeWpPOHHON ceTu, KoTopas C NpuMemMsieMoil NPouU3BOAUTESb-
HOCTblO ObpabaTtbiBaeT nocnefoBaTesibHble faHHble Kak A/ KOPOTKUX, Tak U ANA A/IMHHBIX UHTepBanoB no-
cnepoBaTenbHOCTH.

3.4.8 HellipOHHas CeTb; MUCKyCCTBEHHas HelpoHHas ceTb (neural network, NN, neural net, artificial
neural network): <uckyccTBeHHbIn MHTennekT> CeTb M3 ABYX WAW 6onee cnoeB, COCTOAWMX M3 HENPOHOB,
COEZINHEHHbIX B3BELUEHHLIMU CBA3AMU C PEry/IMPYEMbIMU BECOBLIMU KO3(huuneHTamu; npu 3TOM Kaxablii
HelpoH nosiyyaeT BXOAHble AaHHble W BbipabaTbiBaeT pesysbrar.

MpumeyaHunsd
1 HelipoHHble ceTn SBNSIOTCA APKMM NPUMEPOM KOHHEKLIMOHUCTCKOrO noaxoga.
2 XoTs nepBOHaYa/1bHO UCTOYHVKOM MAER ANs NPOeKTMPOBaHWS HEVPOHHbIX CeTell NOCNYXUo yHKLMOHPOBaHWe

61ONOrNYeCcKMX HEMPOHOB, B HacTosiLee BpeMs 60/bLUMHCTBO paboT No HEMPOHHLIM CETSM YXKE He NOABEPXKEHO Takomy
B/ISIHWIO.

3.4.9 HeWpoH (neuron): NCKYCCTBEHHbI WHTENNEKT> Bas3oBblii 3N1€MEHT, NOyyaloLWwmnii 0gHO UIN He-
CKOJIbKO BXO/HbIX 3HAY€HWNI1 1 BbipabaTbiBatloLiMii BbIXOAHOE 3HAYEHNE NOCPeACTBOM KOMOGUHMPOBAHUSA BXOf-
HbIX 3HAYEHUI 1 NPUMEHEHNS (PYHKLUN akTMBauumn K pe3ynbTtaty KOMOMHUPOBAHUS.

MpumevyaHune — lMpymepamMyn HENMHENHBIX OYHKUMIA akTBaLMM MOTYT CNYXWTb NOporoBast yHKUWs, CUrMou-
hanbHasa (curmoungHas) pyHKUMSA 1 NoSMHOMUasIbHasA (YHKUWS.

3.4.10 peKkyppeHTHada HelpoHHasa ceTb (recurrent neural network, RNN): HelipoHHasi ceTb, B KOTOpPOIi
Kak BbIXOAHble AaHHble NpeablayLero cfosd, Tak v pesynbTaTbl NpeablAyLero wara BblYMCNEeHWA NoganTcsa Ha
BXOJ TeKyLleMy C/iol0.

3.5 TepMUHbI, OTHOCALLNECHA K HALEXHOCTU U AOBEPUIO

3.5.1 nopoTyeTHbIN (accountable): O6s3aHHbI OTUNTLIBATLCA 3a [AeliCTBUS, PeLleHUst W nokasaTenu
[eATeNbHOCTH.

[Cwm. [12], nyHKT 2.2]

3.5.2 nogoTyeTHOCTb (accountability): CBONCTBO 6bITb MOAOTYETHBIM.

MpumeyvaHusa

1 MoaoTYEeTHOCTh OTHOCUTCS K OTBETCTBEHHOCTW, YCTAHOB/IEHHOW A1 COOTBETCTBYIOLLLETO M@ WM opraHusaumu,
KOTOpasi MOXET OCHOBbIBATLCA HAa 3aKOHAX, HOPMATMBHbLIX MPABOBbIX aKTax, COrfalleHusIX (KOHTpaKTax) Win Xe MOXET
6bITb YyCTAHOB/IEHA B paMKax AeflerMpoBaHusi NMosIHOMOYMIA.

2 TMopoTyeTHOCTb MpeAnonaraeT, YTo IM3MYEeckoe WM pPUANYECKOe SINLO AO/MKHO OTYATLIBATLCS 3a YTO-1MG0
nepes ApYruM (hU3NYECKUM WU OPUANYECKUM INLOM C UCMOJSIb30BaHNEM OMpefesieHHbIX CPEACTB U B COOTBETCTBUN C
onpefeneHHbIMN KpUTEPUAMM.

[Cm. [12], nyHKT 2.3]
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3.5.3 goctynHocTb (availability): CBONCTBO 6bITb AOCTYNHLIM U TOTOBbLIM K UCMOMIb30BaHMNIO MO 3anpocy
aBTOPU30BAHHOIO NiMua WK yCTpPoicTea.

[Cm. [13], nyHKT 3.7]

3.5.4 NpenB3TOCTb; HEOOBLEKTUBHOCTbL; CMeLWeHHOCTb (bias): CuctemaTuyeckoe passuume B OT-
HOLEHNN K onpefesieHHbIM 06bekTaMm, NI0AAM WUAX TPyNnam Mo CPaBHEHUIO C APYrUMU.

MpumMmevyaHue — lMof «OTHOLUEHMEM» 3[4E€CH NOHUMAKOTCA AeiCTBUA No6oro BMaa, BKOYas BOCMPUSTUE, Ha-
6ntoaeHve, NpeAcTaBsieHne, NPOrHO3 UM NPUHSTUE pPeLleHVs.

[Cm. [14], nyHKT 3.3.2]

3.5.5 ynpaBJ/ieHne; KOHTPO/1b U ynpasseHune (control): LleneHanpaBrieHHoe AeiicTBME B paMKax npo-
Lecca Wau Haf HUM A9 AOCTUXKEHUS onpefesieHHbIX Lene.

[Cm. [15], nyHKT 3.2.6]

3.5.6 ynpaBnsiemocTb; ynpaBnsemblii (controllability, controllable): CsolictBo cuctemsl MW, o3Hauya-
olee BO3MOXHOCTb Yesl0BeKa WM MHOIO BHELUHEro areHta BMelwnBaTbCs B (DYHKLMOHUPOBAHUE CUCTEMBI.

3.5.7 ob6bAcHuMocTb (explainability): CeoiicTBo cuctembl N npepoctaBnAaTb MHOpMaLn O BAUAIO-
WMX Ha ee pe3ysbTaTbl CyLleCTBEHHbIX dpakTopax B MOHATHOM ANA Nofel Buje.

MpumevyaHne — Llenb 06bACHUMOCTY — AaTb OTBET Ha BOMPOC «[loyemy?», He MbITasiCb NpU 3TOM A0Ka3aTb,
YTO BbIGPAHHLIN BapuaHT AelicTBUiA 06a3aTeslbHO Obl ONTUMasIbHbLIM.

3.5.8 npepgckasyemMocTb (predictability): CeoiicTBo cuctembl VW, garouee BO3MOXHOCTb 3aMHTEPECO-
BaHHbIM CTOPOHaM AenaTb HafeXHble NpefnosioXeHna o pesynbtaTax ee paboThbl.

[C™m. [16], nyHKT 3.12]

3.5.9 HagexHOoCTb (reliability): CBoiicTBO nmocnegoBaTenbHO AEMOHCTPUPOBATb OXMAAEMOE NOBeAeHNE
N pe3ynbTaTbl.

[Cm. [13], nyHKT 2.55]

3.5.10 XXM3HECNOCOBHOCTb; CNOCO6HOCTbL K BOCCTaHOBJIEHMIO (resilience): Cnoco6HOCTb CUCTEMBbI
6bICTPO BOCCTaHaBNMBaTb paboyee COCTOSAHWE NOC/E WHUWMAEHTA.

3.5.11 pwuck (risk): Cneacteme BAMAHUA HEONpeAeNeHHOCTU Ha AOCTUXEHME NMOCTaB/IEHHbIX Lenei.

MpumevyaHunsa

1 BnvsiHue BbipaXaeTcs B OTKIOHEHWUM OT TOro, YTO oxuaaeTcs. OHO MOXET ObITb NO3UTUBHBIM /UMW HEraTUBHbIM,
N MOXET NPMBOAUTbL K peanim3aumun/ycTpaHeHUo, CO34aHNI0 UM NOSIBIEHNIO BO3MOXHOCTER 1 yrpos.

2 Lenn moryT MMeTb pas/iMyHble acnekTbl, OTHOCUTLCA K pas/iMyHbIM KaTteropusam, U MOryT yCTaHas/MBaTbCA Ha
pas/IMYHbIX YPOBHSAX.

3 Puckn 06bIMHO OMUCHLIBAIOTCA Kak COYETaHWs MCTOYHWMKOB PUCKA, NOTEHLMasIbHbIX COBbITWIA, MX BEPOATHOCTU ”
nocneacTeum.

[Cm. [17], nyHKT 3.1]

3.5.12 pobacTHOCTb (robustness): Cnoco6HOCTb cUCTEMbI NMOALEPXMBaTb CBOM YpOBEHb NokasaTtesnei
npu nobbix o6CTOATENLCTBAX.

3.5.13 3anHTepecoBaHHasa CTopoHa (stakeholder): Mio6oe dusnueckoe nNuuo, rpynna wuaM opraHusa-
Lus, KOTOPble MOTYT NOB/IMATL HA PeLleHne Uan gelicTene, NM60 MOryT 6biTb 3aTPOHYTLIMU W/ e NocUYNTaTb
cebs 3aTPOHYTBIMU UMM,

[CMm. [12], nyHKT 2.24]

3.5.14 npo3payHOCTb (transparency): <opraHusauusa> XapakTepucTuka opraHusauumn, kotopas nHgop-
MUpYyeT COOTBETCTBYIOLNE 3aMHTEPECOBAHHbIE CTOPOHbLI O 3aTparnBallnX UX A4eNCTBUSAX U peLueHusx Bce-
CTOPOHHWM, AOCTYMHbLIM U NMOHATHBIM 06pa3oMm.

MpumeyaHne — HekoppekTHOe MHAOPMUPOBAHNE O AEACTBUSX U PELLUEHUSIX MOXET HapyLiMTb TpeboBaHus
no 6e30nacHOCTA, KOH(PUAEHUMATBHOCTU U 3aliMTe NEPCOHASTbHBIX AAHHbIX.

3.5.15 npo3payHoCTb (transparency): <cuctema> CBOWNCTBO CUCTEMbI, O3HaYawLlee, YTO Hagaexalas
WUHpopMauns 0 cUCTeMe NPeAoCTaB/IIETCS COOTBETCTBYOWMM 3aMHTEPECOBAHHbLIM CTOPOHAM.

MpumeyaHunsa

1 C TOoukM 3peHuss obecneyeHns NPo3pPadvHOCTM CUCTEMbl Hagnexallas WHopMaums MOXEeT OXBaTblBaTb Takue
acnekTbl, KaK Npu3Haku, napameTpbl NMPON3BOAUTENIbHOCTU, OrPaHUYeHNsi, KOMMOHEHTbI, NMPoueaypbl, METPUKK, Lienn npo-
eKTMPOBaHUSA, MPOEKTHbIE PeLleHUs 1 AONYLLEHUSA, UCTOYHUKM AaHHbIX U NPOTOKO/Ibl pa3MeTky (MapK1upoBKW).

2 HeKkoppeKTHOe packpbITve onpeAesieHHbIX acnekToB CUCTEMbI MOXET HapyLwnTb TPpeboBaHUs No 6e30macHOCTH,
KOHOMAEHUNANBHOCTM U 3aliMTe NEPCOHANbHbIX AAHHbIX.
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3.5.16 CBOMNCTBO BbI3blBaTb A0BepUe; HaOeXHOCTb (trustworthiness): Cnoco6HOCTL NpoOBEPAEMbIM
o6pa3omM yA0B/1eTBOPATbL OXKUAAHUS 3aUHTEPeCOBaHHbIX CTOPOH.

MpnmeyaHnda

1 B 3aBMCUMOCTM OT KOHTEKCTa (YCMoBUiA 1esTeNIbHOCTM) UK cddepbl AeATeNbHOCTH, a TaKKe OT KOHKPETHOro Npo-
[yKTa WM yCnyry, oT MCNosb3yeMbIX JaHHbIX M TEXHOIOMMIA BaXKHLIMU SIBASIOTCS pas/iMuHble acnekTbl A0BepUs, Bepudu-
Kauysi KOTOpbIX TPeByeTcs 415t 06ecneyeHunst Toro, YTo OXUAAHWSI 3aMHTEPECOBaHHbIX CTOPOH Y/A0B/IETBOPSIOTCS.

2 Lenn moryT “MeTb pas/inyHble acnekTbl, OTHOCUTLCA K Pas/iMYHbIM KaTeropusiM, U MOryT yCTaHaBMMBATbLCA Ha
Pa3NINUHbIX YPOBHAX. B UMCNO acrnekToB AOBepUst BXOAAT, Hanpumep, HaAeXHOCTb, AOCTYMHOCTb, XMU3HECNOCOGHOCTb,
3aLUMLLEHHOCTb, HEMPUKOCHOBEHHOCTb YaCTHOW XW3HU (3alyTa NepcoHasbHbIX AaHHbIX), 6e30MacHOCTb, NOAOTYETHOCTb,
MPO3PaYHOCTb, LLeIOCTHOCTb, ayTEHTUYHOCTb, KAYECTBO U NPUIOAHOCTb K MCMOJb30BaHMIO (YAOBCTBO UCMOMb30BaHUS).

3 O cBOIiCTBE BbI3bIBaTh JOBEPUE (HAAEXHOCTU) MOXHO FOBOPUTL B OTHOLLEHWUU YCYT (CEPBUCOB), NPOAYKTOB, TEX-
HOMOMUI, A@HHBIX 1 MHOPMALIMK, a TaKKe B OTHOLIEHUWU OpPraHu3aLuii B KOHTEKCTE CTPATEerMyeckoro ynpasieHus.

[Cm. [18], nyHKT 3.42]
3.5.17 Bepudmnkauma (verification): noaTBepxaeHne nNocpeicTBOM MpPeACcTaB/eHNS O0OBEKTUBHbLIX A0-
KasaTenbCTB TOr0, YTO yCTaHOB/IEHHblE TPE6OBAaHNA Bbl/IN BbINOJSTHEHDI.

MpnmeyaHne — Bepudmkaumsa obecneyvBaeT yBEPEHHOCTb NWLb B TOM, YTO NPOAYKT COOTBETCTBYET CBOUM
cnevmdukaumam.

[Cm. [19], nyHKT 3.21]

3.5.18 Basimgauyma (validation): MNMoaTeBepxaeHne nocpeacTBOM MNpeaocTaBNeHus 06bEKTUBHbIX AoKa-
3aTenbLCTB TOr0, YTO TpeboBaHUA ANA KOHKPETHOro npegnonaraeMoro MCnosib30BaHns WA NPUMEHEHUs Bbl-
MOJTHEHBI.

[Cm. [20], nyHKT 3.16]

3.6 TepMuHBbI, oTHOCsILMecs] K 06paboTke ecCTeCTBEHHOIO A3blKa

3.6.1 aBTOMaTmnyeckoe pedepmnpoBaHue (automatic summarization): 3agaya COKpal,eHHOro MU3oxe-
HUA KOHTEHTa WM TeKCTa Ha eCTECTBEHHOM S3blKe NPW COXPaHEeHUN BaXHON CEMaHTUYeCKON MHdopmMaumnm.

3.6.2 ynpaBneHune gnanorom (dialogue management): 3agaya Bbl6Opa NOAXOAALWEr0 CAEAYHLLEro
wara B fjuanore Ha OCHOBe NOJIb30BaTENIbCKOI0 BBOAA, UCTOPUN AMasiora n ApPYrnx KOHTEKCTyaslbHbIX 3HAHUN
B UHTepecax JOCTMXEHUA XenaemMoin Luenu.

3.6.3 pacrno3HaBaHue amMouuii (emotion recognition): 3agaya KOMNbIOTEPHON MAEHTUMKALUN 1 KNac-
cngomkaumm sMouuin, BelpaXeHHbIX B (hparMeHTe TeKcTa, B peyn, Ha BUAEO, B N30OpaXeHUN AN B UX KOMOU-
Hauumw.

MpumeuyaHune — lpyMepamm 3MOLMIA MOTYT C/YXMUTb CyacTbe, Nnevyasib, THEB U BOCTOPT.

3.6.4 nsBneveHme mHpopmauun (information retrieval, IR): 3agaya usBnevyeHma us Habopa faHHbIX
peneBaHTHbIX MaTepuasnosB Wan ux YyacTei, 06bIYHO Ha OCHOBE 3aNpPOCOB MO KNKYEBLIM C/10BAM WM 3aMpoCoB
Ha eCTeCTBEHHOM A3blKe.

3.6.5 MawuHHbIN nepeBof (machine translation, MT): ABToMaTM4YeCKuii NepeBof TEKCTa WU pPeun c
O[HOr0 eCTeCTBEHHOIO fA3blka Ha APYroi ¢ NMOMOLLbI KOMMbIOTEPHOW CUCTEMBI.

[Cm. [21], nyHKT 2.2.2]

3.6.6 pacno3HaBaHue MMEHOBaHHbIX cyuwHOCcTel (named entity recognition, NER): 3agaua pacnos-
HaBaHMA W pa3mMeTKn LEHOTATUBHbIX (MOHMMaeMblX GyKBa/ilbHO) HAMMEHOBAHWUIA CYLLHOCTEA W WUX KaTeropwuii
ANnA nocneposaTesibHOCTE C/I0B B NOTOKe TeKCTa Wan peuw.

MpumeyaHus

1 lMof CyWHOCTAMM MOHMMAOTCA MNPEACTaB/IALWME WHTEPEC KOHKPETHble WM abCcTpakTHble Bely (O6BEeKTbI),
BK/TIOYAS accoumaumn mMexay BeLamu.

2 lMop, «MNOVMEHOBaHHOM CYWHOCTbO» MOHMMAaETCA CYWHOCTb C AEeHOTAaTUBHbIM HaMMeHOBaHMeM, NMEKLWNM KOH-
KPeTHoe N yHUKasibHOe 3Ha4dyeHune.

3 K AeHOTaTVBHbIM HAaMMEHOBaHUSIM OTHOCSITCSI MMEHa KOHKPETHbIX NNL, MECT, OpraHusaunii U vHble MMeHa co6-
CTBEHHbIE, B 3aBUCUMOCTM OT NPeAMETHOM 06/1aCTi W NPUIOXEHUS.

3.6.7 ecTeCTBEHHbI A3blK (natural language): A3blk, KOTOPbIA aKTUBHO WCMO/b3yeTCA WM paHee ak-
TMBHO MCMNOMb30BasICA COOGLLECTBOM /0AEl, NpaBuia KOTOPOro 06yCNOBMNEHbl NMPAKTUKOM ero NpUMeHeHNUs.
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MpumeuvaHunsa

1 ECTECTBEHHbIM A3bIKOM ABMSIETCA M0G0 UenoBeYeCcKUiA A3bIK, KOTOPbLIA MOXET 6biTb BblpaXXEH B BUAE TEKCTa,
peun, s3blka XXecToB U T. 4.

2 ECTECTBEHHbIM A3bIKOM SIBASIETCA NH0O0I A3bIK OOLLEHNST MEXAY NI0AbMUN, TaKOl Kak PYCCKWIA, aHMTMIACKWIA, ncnax-
CKUA, apabCKuUii, KNTaACKUIA UM ANOHCKWIA A3bIKW. ECTECTBEHHbIE S3bIKW CrieayeT OT/InYaTh OT S13bIKOB MPOrpaMMUPOBaHUs
1 hopMasibHbIX A3bIKOB, Takmx Kak Java, Fortran, C++ unm noruka (McumcneHne npeaykaToB) NEPBOro nopsigka.

[Cm. [22], nyHKT 3.82]

3.6.8 reHepauma ectecTBeHHOro ga3bika (natural language generation, NLG): 3apavya npeobpasoBsa-
HUS1 HECYLLMX CEMAHTUKY AaHHbIX B ECTECTBEHHbIN A3bIK.

3.6.9 06paboTKa ecTecTBEHHOro s3blka (natural language processing, NLP): <cuctema> O6paboTka
MHpOpPMaLUN Ha OCHOBE MOHUMaHWA eCTECTBEHHOIO A3blka U/UNK reHepauns ecTeCTBEHHOrO A3blKa.

3.6.10 o6paboTKa ecTeCcTBEHHOrO fA3blka (natural language processing, NLP): <aucuunnuHa> Aucuu-
nAnHa, n3yvawou,as To, Kak CUCTeMbl BOCNPUHUMAKT, 06pabaTtbiBaldT U UHTEPNPETUPYIOT €CTECTBEHHbIN SA3bIK.

3.6.11 nMoHMMaHMe ecTecTBeHHOro fA3blka (natural language understanding, NLU, natural language
comprehension): N3BneyeHne yHKLMOHANbHLIM KOMMNOHEHTOM MHOpMaLUKU M3 TekcTa WM peyn, nepepaH-
HbIX €My Ha eCTeCTBEHHOM fA3blKe, U CO3[aHue OMMCcaHusa Kak 3TOro TekcTa WM pedyun, Tak U TOro, YTO OHU
npeacTaBnaioT.

[CMm. [3], nyHKT 2123786]

3.6.12 onTuyeckoe pacro3HaBaHue cUMBOJIOB (optical character recognition, OCR): lNpeobpa3soBa-
HMe n3006paxeHnin MallMHONMUCHOrO0, NeYaTHOro UM PyKOMUCHOTO TeKCcTa B MallMHOYUTaEMbIli TEKCT.

3.6.13 mopdonornyeckas pasmeTtka (part-of-speech tagging): 3agavya nNpucBoeHMs CNOBY KaTeropuu
(Takoi, HanpumMep, Kak rnaros, cywecTBUTenbHOe, npuaaraTesibHOe) Ha OCHOBE €ro rpaMMaTMyYecKnX CBOWCTB.

3.6.14 nounck oTBeTa Ha BoOMpoc (question answering): 3ajava onpejeneHns Hambonee nogxogAalLero
OoTBETa Ha BOMPOC, 3afaHHblil Ha eCTECTBEHHOM fI3blKE.

MpumeyaHune — Bonpoc MOXeT npeamnosarath kak BbLIGOP NpeanosiaraeMoro oTBeTa M3 Cnucka, Tak U OTBET B
cBobogHoli thopme.

3.6.15 u3BfievYeHMe B3aummocBs3en (relationship extraction, relation extraction): 3agaya BbiABAEHUS
OTHOLIEHUA MeXAY YNOMSAHYTbIMU B TEKCTE CYLLHOCTSMU.

3.6.16 aHa/IM3 TOHA/ILHOCTU; aHaNn3 HaCTPOEHMWIA; aHa/ I3 AMOLIMOHA/IbHOW OKPAaCKU; CEHTUMEHT-
aHanus (sentiment analysis): 3agaya BbIBNEHUA U KaTeropusauum ¢ NOMOLLbIO BbIYNCANTENbHbLIX METOL0B
MHEHWI, BblpaXeHHbIX BO (hparMeHTe TeKcTa, peun uaM M306paxeHus, C Lesbio onpefesieHus xapakrepa
3MOLLVII7I Wnn oTHOoWeEeHnA, HanpnMmep B gnanasoHe OT NO3UTUBHOIO A0 HeratTuBHOTO.

MpumMmevyaHne — lMprMepamMn TOHaILHOCTY (3MOLMOHANILHON OKPACKM) MOTYT CYXWTb 0A06peHne 1 Heodo-
GpeHne, NO3UTUBHOE U HEraTMBHOE OTHOLLEHWe, corfiacve U Hecornacue.

3.6.17 pacno3HaBaHne peuun (speech recognition, speech-to-text, STT): MNMpeo6pa3zoBaHue PyHKLMO-
Ha/lbHbIM KOMIMOHEHTOM peyeBOoro cCurHasia B npeacrtaB/ieHNE cogepXaHusa pedn.

[Cm. [3], nyHKT 2120735]

3.6.18 cuHTe3 peun (speech synthesis, text-to-speech, TTS): NeHepaunss UCKYCCTBEHHOW peun.

[CMm. [3], nyHKT 2120745]

3.7 TepMWUHbI, OTHOCALNECHA K KOMMNbIOTEPHOMY 3PEHUIO

3.7.1 KOMNbIOTEPHOE 3peHne; MallMHHOE 3peHmne (computer vision): CnOCO6HOCTb (PYHKUUOHANBLHOIO
KOMMOHeHTa nosy4yaTtb, obpabarbiBaTb U MHTEPNPETUPOBATL AaHHble, NpeacTasnsfwwme rpaduyeckne m3o-
6paxeHns uam BNAeopsas.

MpumevyaHne — KoMMbIOTEPHOE 3peHMe BKIOYAET UCMO/b30BaHME AaTUMKOB (CEHCOPOB) A1 co3aHust Lnd-
poOBOro 06pasa BU3YyaslbHOW cLeHbl. OHO MOXET BK/IYaTb 06paboTKy M30GPaKEHWI, MOMYYEHHBbIX B AvnanasoHax AJIvH
BOJTH, HaxOAsLUMXCS BHE AMana3oHa AJ/IMH BOJH BUAVMOTO CBETA, TakMX Kak M306PaKeHWs1 B MHpaKpacHbIX siyyax.

3.7.2 pacno3HaBaHue nuy (face recognition): Mpouecc aBTOMaTMYECKOro pacrno3HaBaHWsA 06pa3os,
CpaBHMBaWLWMNI N306paxeHne peasibHOro0 nLa C COXPaHEHHbIMU M306paXeHussMu, oTMevass nNpu 3TOM CO-
BnageHuns (eCI'IVI OHU ECTb) N BblgaBada cBegeHunda o JIMYHOCTU VI,CI,eHTI/I(*)VILI,VIpyeMOFO nnua.

[Cm. [23], nyHKT 3.1.12.09]

3.7.3 n3obpaxeHune; obpas (image): <uMdpoBbIe TEXHONOTNN> PaddNUECKUl KOHTEHT, NpeaHa3HavYeH-
Hbl A Ana Bu3yasibHOro npeactaB/iIEHUA.
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MpumeyaHne — [laHHOe NOHATME OXxBaTbiBaeT rpadyeckme marepuasibl, 3aKo4MpOBaHHble B /060M 13
9/1EKTPOHHbIX (DOPMATOB, BK/IOYas (HO HE OrpaHMYMBasiCb MMUM) PacTPOBble U306PaKEHUS, COCTOALLME U3 OTAE/bHbIX
nukcenen (Hanpumep, co3daHHble NporpaMMamun Aasi pUucoBaHust Unn choTorpachnyeckummn cpegcteamm), U N306padkKeHNs,
3aKoAMpoBaHHbIe B BUAe Habopa hopmy/1 (Hanpumep, Co3aaHHble B hopMaTe MacluTabupyemoli BEKTOPHOW rpadhuki).

[CMm. [24], nyHkT 3.2.1]
3.7.4 pacno3HaBaHMe 06pa3oB; pacrno3HaBaHue nU306paxeHUli (image recognition): Mpouecc knac-
cngmkaumm o6bLEKTOB, TUMOBBLIX 3/IEMEHTOB U/MMN MX KOHUrypauuin, npeacTaB/ieHHbIX Ha N306paXXeHnn.

4 CokKpalleHusa

T — nHopmayMoHHble TeXHONOornu;
O3CP — OpraHu3aumns aKOHOMUYeCcKoro cotpygHuyectsa u passutua (Organization for Economic Co-
operation and Development, OECD);
CPU — ueHTpanbHbIn npoueccop (central processing unit);
CRISP-DM — wmexoTpacneBoii cTaHAAaPTHbIV NpoLecc MHTEeNNEeKTyaslbHOro aHanmsa gaHHbix (cross-industry
standard process for data mining);
DNN — rny6okas HeiipoHHas ceTb (deep neural network);
DSP — uyucposoit curHanbHblli npoueccop (digital signal processor);
FPGA — nporpammupyemas nornyeckaa nHrerpanobHasa cxema (field-programmable gate array);
GPU — rpacuyeckunii npoueccop (graphics processing unit);
NER — pacno3HaBaHue MMEHOBaHHbIX CYLLHOCTEN;
NPU — HeiipoHHbIA npoueccop, annapaTHblil yckopuTenb ANs HEMPOHHbIX ceTeil (neural processing
unit);
POS — wmopdonoruyeckuin (part of speech).

5 MNOHATUA NCKYCCTBEHHOIO UHTEJI/1EKTA

5.1 O6wme NoNoXeHUs

MexancumnamHapHble nMccnefoBaHus M NpoekTbl pa3paboTku cucTem VI HanpaBrieHbl Ha co3faHue
KOMMNbIOTEPHbIX CUCTEM, CMOCOGHbLIX BbIMOMHATE 3a4ayu, KOTOpble 06bIYHO TPEOYIT MHTeNekTa. MalunHbl,
nucnone3ywume W, npegHasHayeHbl ANA BOCNPUATUS onNpefesieHHbIX cpef W ANS BbINOSIHEHUS AeNCTBUIA,
HanpaB/NEHHbIX Ha AOCTWXEHNE MNOCTaB/IEHHbIX LEenei.

VICKyCCTBEHHbI MHTENNEKT UCNOMb3yeT MeToAbl U3 MHOTMX 06/1acTeli 3HaHWI, Takux Kak uHopmartuka,
mMatemartuka, ounocodus, NMHIBUCTMKA, IKOHOMMKA, NCUXOOTNA U KOTHUTUBHbLIE HayKW.

Mo cpaBHEHWIO C 6O/IbLUINHCTBOM TPAAULNOHHBIX MHAYOPMALMOHHbLIX CUCTEM, HE UMEILLUX UCKYCCTBEH-
HOro UHTEeNeKTa, CYLWecTBYeT psg UHTEPECHbIX 0COGEHHOCTEN, 06LWMX AN1S1 BCEX UM HEKOTOpbIX cuctem UN:

a) VIHTEpakTMBHOCTb — BXOAHblE AaHHble cucTeM MW reHepupyloTcsa gatunkamu (CeHcopammu) u/mnu
nocpeacTBOM B3aMMOAENCTBUS C /IIOAbMU, a UX BbIXOAHbIE AaHHble MOTYT NPUBECTU K Mofaye ynpaBisioWero
CuUrHana Ha UCMOJIHUTEe bHbIE YCTPOKCTBA WM K Bblgavye OTBETOB JIOASAM WM MaluHaMm. [pumMepoM MoxeT
CNYXWUTb pacno3HaBaHue o6bekTa B pesynbTaTe npegcrasneHus cucteme UM ero nsobpaxeHus.

b) KOHTEKCTyaslbHOCTb — HEKOTOpble cucTteMbl MW MOryT Mcnonb3oBaTb HECKO/IbKO WUCTOYHWUKOB WH-
dopmauunm, BKAKYASA UCTOYHUKN KaK CTPYKTYPUPOBAHHOW, Tak U HECTPYKTYPUPOBAHHOM LN poBOi MHAopMa-
Luun, a Takxke gaHHble, NosyvyaemMble OTAATHUKOB.

c) Hap3op co cTopoHbl YenoBeka — cuctembl AW moryT dyHKLMOHMPOBATbL NPW PasiMYHONA CTeneHu
Yye/qlI0BEYECKOro Hag30pa M KOHTPONsA, 3aBUCSALW e oT 061acTn npuMeHeHus. NMpumepoM MOryT CAYXUTb camo-
ynpaBnsemMble aBTOMOGUIN C pa3HbIMU YPOBHAMMK aBToMaTu3auum.

d) AganTMBHOCTb — HeKOoTopble cuctembl N npoekTupyroTca Takmm o6pas3oM, 4TOoObl MCMNONbL30BaTb
nocTynawline B pexumMme peasbHOr0 BPEMEHW AMHAMWYECKME AaHHble U nepeobyyaTbcs, MogMdULMPYS Ha
OCHOBE HOBbIX flaHHbIX CBOIW cnoco6 paboThl.

5.2 OT CUNBbHOIO U €CNaboro UCKYCCTBEHHONO MHTE//IEKTa K YHUBEPCA/IbHOMY
M y3KOHanpaB/IeHHOMY

B cBoe BpeMsi BO3MOXHOCTb CO34aHWsi MalluH, 06Majallimnx WHTENNEKTOM, akTUBHO o6cyxpaanach ¢
unocodcKoii TOUKM 3peHust. T AUCKYCCUM MPUBENU K BbiAENEHNIO ABYX pasHbiX BMAOB WW: Tak HasbiBae-
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MbIX «c/iaboro» u «cunbHoro» UW. B cnyvae cna6oro VN cuctema UM moxeT nuwb obpabaTbiBaTb CUMBO/IbI
(6ykBbI, UMGPLI U T. 4.), AaXeE He MOHMMasi, YTO MMEHHO OHa genaeT. B cnyyae «cunbHoro» UM cuctema VA
TOXe obpabaTbiBaeT CUMBOJIbI, HO NMPU 3TOM OHa NO-HACTOALWEMY «MOHMMaeT», 4YTo AenaeT. Kateropun «cna-
6bIli M» 1 «cunbHbIl IV» B OCHOBHOM BaXXHbl An1a hunnocooB, HO He akTyasbHbl ANA uccnegosatesneii u
NPakTUKOB B chepe MCKYCCTBEHHOrO MHTesNeKTa.

Mo3aHee NosBUAMCHL NMPOTUBOMNOCTABMASAEMble APYT APYrY KaTeropum «yskoHanpassieHHbll U» 1 «yHu-
BepcanbHblii MIN», koTopble 6onblie NOAXOAAT ANA cdepbl NCKYCCTBEHHOrO UHTennekra. Cucrema «ys3koHa-
npasaeHHoro NM» cnocobHa BbINOMHATL ONpeAesieHHble 3a4aqn ANA pelleHns KOHKpeTHo npobnembl (BO3-
MOXHO, HAMHOTO fyylwe, Yem 370 caenanu 6bl noan). Cuctema «yHusepcasnbHoro MW» cnoco6Ha BbIMOMHATH
WMPOKNIA cnekTp 3agay € NpMemseMbiM ypoBHEM 3((EKTUBHOCTM U MPON3BOAUTENBHOCTU. COBpPEMEHHbIE
cuctembl NN cumtaloTcs cuctemamm «yskoHanpasneHHoro M». Moka ewe HeACHO, 6yAyT N CUCTEMbI «YHMU-
BepcanbHoro MN» TexHmyeckn ocylectBuMbiMr B Byayuiem.

5.3 Cucrtema NN Kak areHT

MocKo/IbKy HEKOTOPbIe NPUMNOXeHUs MW HauesneHbl Ha MOAe/NIMPOBaHUE YENOBEYECKOTO WHTEes/IeKTa U
yesIoOBEYECKOro MoBeAeHUs, Ha CUCTEMbl M MOXHO CMOTPETb C TOUYKM 3peHUs napagurmbl 4eicTBYHOLLETO
nvua — areHta. C MHXEHEepPHOW TOYKM 3PEHUS UCKYCCTBEHHbINE MHTENNIEKT MOXHO paccMatpuBaTh Kak npwu-
KnagHyl 0651acTb, CTPEMSLWYIOCA CO34aTb MCKYCCTBEHHbIX areHTOB, A4EMOHCTPUPYOWMX paunoHasbHoe no-
BeAeHue. B napagurmMe areHta NMPOBOAUTCS UYETKOE pasrpaHWyeHue Mexpay areHToM U TeM OKpPYXeHWewm, B
YC/TOBUAX KOTOPOTO OH 3BOJIOLMOHMPYET. [laHHasi napajurMa npouafiicTpupoBaHa Ha pucyHke 1.

PucyHok 1— lMapagurma areHTa

AreHT AW B3ammopeicTBYeT CO CBOUM OKPYXEHMWEM MOCPeACcTBOM AAaTYMKOB (CEHCOPOB) M WCMOJHU-
Te/NbHbIX YCTPONCTB (NpMBOAOB), NpegnpuHuMas AeicTBUSA, KOTOPble MAaKCUMMU3UPYIKOT €ro WaHCcbl Ha ycneLll-
HOe AOCTUXEeHNe CBOUX Lenei.

B 3aBMCUMOCTU OT BbINO/IHAEMOW 3aja4nM OKPYXEHUS MOTyT MMETb pas/inyHble XapakKTepUcTuku, KoTo-
pble BAMAKOT HA YPOBEHb C/IOXHOCTM pelleHns npobnemsl.

B pamkax gaHHOW napaaurMbl MOXHO BblAe/INTb HECKO/IbKO TUNOB areHtoB MW B 3aBUCUMOCTU OT UX
apxuTekTypbl [25]:

- pepIeKTOpPHO AENCTBYKOLWME areHTbl, KOTOpPble NPX BblIGOpe AelicTBUA nosaralTcsA TOAbKO Ha TeKy-
LYy cuTyaumio;

- areHTbl, AeliCTBYHOLWNE HA OCHOBE MOJENEeN, KOTOpble NosiaraloTca Ha MOAE/Ib CBOET0 OKPYXEHUS, YTO
NO3BOMAET UM YUYNTbIBATb OXUAAeMble pe3ynbTaTbl 4OCTYNHbIX A1 HUX OEWCTBUNA;

- UesleopueHTMpoBaHHble (OpPMEHTUPOBAHHbIE HAa MOME3HOCTb) areHTbl, KOTOpble nonaratTcs Ha BHY-
TPEHHIOI (PYHKUUIO MOME3HOCTU, NO3BO/SAKLWYH MM BbliGMpaTb AEACTBUSA, BeAyline K AOCTUXEHUIO uUenen, a
cpean ueneli Bblbupatb Hanbonee npusBrekaTenbHbIe;
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- obyyarouimecss areHTbl, cnoco6Hble cobupaTb UHpoOPMAaLMIO O CBOEM OKPYXEHWM U obydyaTbCs C Le-
NbI0 YNIyULWEeHNs nokasaTtenen ceoeli AesTesibHOCTU.

5.4 3HaHuA

Cneuundmyeckass ansa cepbl UCKYCCTBEHHOTO WMHTENIeKTa MHTepnpeTauns MOHATUSA «3HaHUA» 3acny-
XunBaeT 60s1ee NogpoOHOro 06CyXAeHN BBMAY YacTOro ynoTpeb/eHnsa 3TOoro NOHATUSA KakK B HACTOSALWEM CTaH-
JapTe, Tak 1 B npeaMeTHOlW obnacTu.

Ecnu B gpyrux o6nacTsax 3HaHW faHHbIA TEPMUH MOXET accouMnMpoBaTbCs C KOTHUTUBHbLIMW CMOCOGHO-
CTAMU, TO B KOHTeKcTe U 3TO YNCTO TEXHUYECKUIA TEPMUH, KOTOPbLIA OTHOCUTCS K COAEPXaHUI, a He K cnocob-
HOCTSIM 1 BO3MOXHOCTSIM. MMOHATUE «3HAHUSA» SABMASIETCS YaCTbl MepapxXxun «AaHHble — MHopmauns — 3Ha-
HUS», COrNacHO KOTOPOWN AaHHble MOryT UCMO/Ib30BaTbCs ANA NPOM3BOACTBA MHGOpMaLuK, a nHdopmauyus
MOXEeT MCNoNb30BaThLCA AN1S NPOU3BOACTBA 3HAHWI. B KOHTekcTe MW 3TO YMCTO TEXHNYECKNE, HEKOTHUTUBHbIE
npouecchl.

3HaHuA oT/iMyaroTca oT uHhopmaymm Tem, 4To MHpopmaynsa HabngaeTcs CUCTEMONR, a 3HaHUA — 3TO
TO, YTO cUCTEMa COXpaHseT Mo UToram Takmx HabAAeHUA. 3HaHUA CTPYKTYPUPOBAHHbI U OPraHM30BaHHbI;
OHM abCcTparupytoTcs OT 0COGEHHOCTEN OTAENbHLIX HAGMOAEHUA. B 3aBUCMMOCTM OT LEN OfAHA U Ta XEe WUH-
hopMauus MOXeT NPUBECTU K PasHbIM 3HAHUAM.

3HaHUS OT/IMYaTCS OT MX NPeAcTaB/ieHNs B TOM, YTO OAHWM U Te Xe 3HaHWS MOryT UMEeTb pas/inyHble
npeAcTaB/ieHNs: OHU MOTYT MPUHUMATb pasHble KOHKPeTHble (DOpPMbI, MPUrofHbIE ANS Nepejayn unm xpaHe-
HUS, Kaxpasi U3 KOTOpbIX MMEEeT CBOW [OCTOMHCTBA W HeAOCTaTKU, HO MPW 3TOM CMbIC/T Y BCEX Y HUX OOUH K
TOT xe.

TN pasnuunsi MMelT TEXHUYECKOe 3HaYeHne, NOCKO/IbKY HEKOTOPbIE NoAXo4bl, METOAbI U Apyrue acnek-
Tbl U3yyeHus MIN nonHOCTbIO ONMparTCcsa Ha CNOCOBGHOCTL Co3AaBaTh pasHble 3HAHWS HAa OCHOBE OAHON W TOW
Xe UHpopmMaunmn Wam pasHble NpefcTaBAeHUs O4HUX U TEX Xe 3HaHWIA.

5.5 MNpouecc No3HaHNA U KOTHUTUBHbIE BbIYUC/IEHUA

Mo3HaHMe BkAOYaeT B cebsa npunobpeTeHne n 06paboTKy 3HaHMI NOCPEACTBOM pacCyXAeHUin, NHAUBU-
AyanbHOTO UMM KOSIIEKTUBHOIO OMbITa, 06y4YeHUs n Bocnpuatus. OHO OxXBaTbiBAET Takue MOHATUS, Kak BHUMA-
Hve, dhopMupoBaHne 3HaHU, NaMATb, CYXAEHWE U OLEHKa, pacCyXfeHne N BblYUC/IEeHUs, pelleHne 3ajay un
NPUHATWE peLleHnid, MOHUMaHWe N MOPOXAEHNE peun.

KOrHUTUBHbIE BbIYNCIEHUSA SABNSAIOTCSA OAHON M3 AMCUUNANH, cocTaBasawwmx W [26]. OHM HanpaBneHsl
Ha peanusauuilo npouecca No3HaHWSA C UCNOMb30BAHMEM TakMX BO3MOXHOCTEN, Kak BblBNEHWE 3aKOHOMEp-
HocTell npu 06paboTke OrPOMHbLIX 06bEMOB [aHHbIX. KOTHUTUBHbIE BbIYMCMEHMS MO3BOAAKT A0AAM 6onee
€CTeCTBEHHO B3aMmMOfeiicTBOBaTb C MalWMHaMuU. 3afayn KOTHUTUMBHbLIX BbIYMC/IEHUA CBSA3aHbl C MalUVHHbLIM
obyyeHnem, o6paboTKOIN peun, 06pPaboOTKON eCTECTBEHHOrO A3blka, KOMMbIOTEPHbLIM 3PEHNEM U Ye/T0BEKO-Ma-
WWHHBIMW MHTEpdelicamu.

5.6 CeMmaHTUYeCKMNEe BbIUYNCIEHUS

CeMaHTUYecKne BblYMCNEHWUSA HaMpaB/ieHbl HA CONOCTaB/ieHNne ceMaHTuKM obpabaTbiBAEMOro KOHTEH-
Ta C YenoBeyeckuMu HamepeHusamu. B xone cemaHTMUYeCKMX BblYWCIEHWI co3jaloTca npeactaB/ieHus Ans
onucaHns mHdopmauumn (0 TekcTe, BMAEO, ayamo, npouecce, pyHKLMKM, YCTPOWCTBE, N CETU), KOTOPbIe 3aTeMm
NCMNONb3YTCA ANA U3B/IEYEHNSA M CO3[aHNSA KOHTEHTA a Takke ynpas/fieHUs U MaHunynuposaHusa uMm. CemaH-
TMYeCKoe OonucaHme KOHTeHTa NO3BOMISeT YMEHbLUTb HEONpeAesIeHHOCTb B KOTHUTHBHbIX Npoueccax 1 B J10-
rTMYecKnX paccyXAeHusX Ha OCHOBe MHdopmauuun. 3To, B CBOK ovepeab, nomoraet obecneuynTb oboraleHune
NHopmauumn, yctpaHeHne KOHPINKTOB, pedpepupoBaHue n cpasHeHue. Takum o6pa3om, ceMaHTUYeCcKne Bbl-
YncreHnss — 3TO NOAXof4, KOTOpbIli coyeTaeT B ceb6e MCnofb30BaHWe anpuopHoOn nHdopmauum n obyyeHus.

5.7 Msarkme BblYnC1eHUA

MsArkue BblUMC/IEHUS — 3TO METOA0/0TNsS, KoTopas coYeTaeT B cebe pas/iMuHble MeTofbl, ToNepaHTHbIe
K HETOYHOCTSIM, HeonpeneNieHHOCTU M YaCTUYHOM MCTUHHOCTM NPU PELIEeHUN CIIOXHbIX 3aga4y. TpaanunoHHbIe
BbIUMCINTE/bHbIE METOAbl 0ObIYHO NPUMEHSOTCS A/ NMOWCKA TOUHbLIX U CTPOrMX pelleHuii 3adad. Takue pe-
LIeHNs, OfIHAKO, MOTYT OKa3aTbCA HEMOAXOASAWMMY UMK, KaK anbTepHaTBa, Ype3BbluaiiHO CIOXHbIMU. Msrkue
BblYMCNEHUS ONMPAOTCSH Ha MOHMMaHWe TOro, YTO peasibHblii MUP YacTo HETOUYEH W HeonpepnesieHeH, BBUAY
Yyero MNomnbITKN OTbICKATb TOUYHbIE pelleHna peasibHbIX NPo6/1eM 4acTo MOTYT ObiTb COMPSXEHbI C 3aTpaTtaMmu u
C/IOXHOCTbIO. Takum 06pas3om, MSTKMEe BbIUMC/IEHUS CBSI3aHbl C TO/IEPAHTHLIM OTHOLIEHMEM K HETOYHOCTSIM,
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HeonpeaeneHHOCTU U YaCTUYHOW MCTUHHOCTM ANA AOCTMXEHUS TMOKMUX, pobacTHbIX (YCTOWYMBBLIX) U HEAO0PO-
rMx peweHnunii [27]. MpumepamMu MeTOAO0B MATKUX BbIYUCNEHUI SABASOTCSA HEYETKME CUCTEMbI, 3BOOLUNOHHbIE
anropuTMbl, POEBON MHTENNEKT U CUCTEMbI HA OCHOBE HEMPOHHbIX CeTeil.

5.8 F'eHeTUyeckmne anropnTmbl

FeHeTMYeckue anropuTMbl UMUTUPYIOT NPOLLECC eCTeCTBEHHOrO oTbopa, co3faBas W OCYL,EecTBAAS 3BO-
noumo nonynsuun ocobeii (peweHnin) B 3agavyax onTuMmmnsaumn. MeTtog co3faHusi HOBbIX PeLleHnii Ha OCHO-
BE WCXOAHOI NONynsuuv MMUTUPYET reHeTuyeckne myrtaumm. Xpomocoma (Habop «reHoB») MpejacTaB/ieHa B
BUAE LEenoykn Hyneli n eguHuy. Mocse co3gaHuss UCXOLHONM NOMynsLMmM XPOMOCOM MEpPBbIM LLarom sBaseTcs
BblYMCNIEHME MPUCNOCOG/IEHHOCTM (MPUTOAHOCTM) KaXKAol XPOMOCOMbI. 3HAuYeHWe (PyHKLUMWU npucrnocobieH-
HOCTW SIBNISIETCA KOJIMYECTBEHHOW OLEHKO ONTUMasibHOCTU PELLUEHUS, PaHXMPYs €ero no CpaBHEHUI C Apy-
MM peweHnsaMn. Ecnm co3pgaHHoe pelleHue He ABASETCS ONTMMasibHbIM, TO BblGUpaeTcs napa XpoMOCOM,
KOoTopble 06MEeHMBAOTCS CBOMMU YacTaMu (KpOCCOBEP), co3aaBasi ABYX XPOMOCOM-NOTOMKOB. Ha cneayouwem
lware BbINOJIHAETCA MyTauus: caydyaiiHblM 06pa3oM M3MEHSAETCS Kak MUHUMYM OAWH TeH B XpoMocomax. Wc-
X04Has nonynsuusa sameHseTcs HOBOW monynsiuuel, U HauMHaeTca HoBas uTepauusa. Tepayum reHeTuyecko-
ro afropuTMa 3akaH4MBalOTCH, KOrAa BbINOSIHAETCS OAWH U3 KpUTepueB 3aBeplleHunss (06bIYHO AOCTUXEHUE
npegonpefesnieHHOro ynucna nrepaunin). B koHeYHOM cueTe coxpaHalTcsA Hanbonee NPUCNOCO6/IEHHbIE XPO-
MOCOMbI [28].

5.9 CMMBO/bHbI 1 Cy6CUMBObHBLIN noaxoabl K A

B AvcunninHe UCKyCCTBEHHOTo WHTEesINeKTa CYL,eCTBYeT MHOI0 pasHbIX TOYEK 3peHus C pasfinyHbiMu
napagurmamu. He cyuiecTByeT eQUMHCTBEHHOW knaccudmkauum, kotopas 6bl ycTaHOBMAIA 4YeTKOe pasnmyune
Mexay pasHeiMu Tunamm V. Tem He MeHee, MOXHO yKasaTb PAf, HanpaBieHWi, No KOTOPbIM MOXHO MO3ULK-
OHupoBaTtb VIN-cuctemsl.

C MOMeHTa OCHOBaHUS WCKYCCTBEHHOrO WHTE/eKTa Kak AUCUUNAUHBI B KOHKYPEHUUU APYr C APYrom
passBuBanuchb Be napagurMmbl: CUMBOSbHbIA VI 1 cy6cumBonbHbIl VA,

CumBoO/bHBLIN UV npepgnonaraet KogupoBaHue 3HaAHWI C MOMOLLbIO CMMBOJIOB W CTPYKTYp, Korga nns
MOZeNnnMpoBaHNsa NpPoLeccoB pacCyXAeHWin B OCHOBHOM MCMNOMb3yeTcsa norvka. B pamkax gaHHOW napagurmbl
NHpopmauns ABHO KOAMPYeTCH C UCnonb3oBaHnem OpPMasibHOro npeacTtasB/ieHNs, CUHTAKCUC KOTOPOro Mo-
XeT ob6pabartbiBaTbCA KOMMbIOTEPOM, & CEMaHTMKa MMeeT CMbIC/ A/1 YesioBeka.

BTopoii nogxon — 310 cybcuMBObHBIN VW, ncnonb3ylowmnii KOHHEKLMOHUCTCKYIO napagurmy. JaHHas
napagurmMa onvpaeTcs Ha HesIBHOE KOLMPOBaHWE 3HaHWii, a He Ha pacCyXAeHus, OCyLLecTBASEeMble NOCpes-
CTBOM MaHWNy/NMpPOBaHUA CMMBOMaMU. DTO HEABHOE MNpefcTaB/ieHMe 3HaHW NpPenMyLLeCTBEHHO OCHOBAaHO
Ha cTaTucTMyecknx noaxopax Kk o6paboTke onbiTa /MM HeobpaboTaHHbIX (NepBOHAaYaNbHbIX) AaHHbIX. [Npuy-
mepamu MM-cuctem 3TOro Tuna ABAAKTCA pasfiMyHble CUCTEMbI MALIVHHOTO 0OYyYeHUs, BKIOYAsA pas/ivyHble
BUAblI TyBOKNX HEMPOHHbBIX CETeN.

CoBpemeHHble N-cuctembl 06bIYHO coAepaTt 3/1eMeHTbl Kak CUMBOJ/ILHOTO, Tak M Cy6CUMBOJILHOTO
NW. Takne cuctembl HasbiBalTCA rmbpuaHsim UN.

5.10 AaHHble

[aHHble urpalroT LeHTpasbHYy0 posib BO MHOTMx cuctemax WW. MHorue m3 aTux CUCTEM CNPOEKTUPOBAHbI
ANS onepupoBaHunsa AaHHbIMU, 1 4acTo GbiBaeT HEOH6XOAMMO MCNO/b30BaTh AaHHbIE A8 Leseil TecTMpoBaHus.
B cnyyae cucteM MalMHHOIO 06YYeHNSI BECb UX XXU3HEHHbIA LUK 3aBUCUT OT HAJIMUMA U OCTYNHOCTMN AaHHbIX.

JaHHble MOryT nocTynaTb Kak B CTPYKTYpMpOBaHHOWN chopme (Hanpumep, B BuAe pensuuoHHbIX 6a3 gaH-
HblX), TaK U B HECTPYKTypuMpOBaHHOW dopme (Hanpumep, COOOLLEHWA 3/IEKTPOHHON MOYTbl, TEKCTOBbIE [0-
KyMeHTbl, n3obpaxeHus, ayano- n smgeodainbl). laHHble SABASAIOTCA KAOYEBbIM acnektom cuctem UV, OHu
NPOXOAAT Yepe3 pas/inyHble NpPouecchl, BKIYawLwme, B TOM Yucne, cregyowme:

- KOMMN/IeKTOBaHWE AaHHbIX, NPY KOTOPOM [aHHble NosyvyarT M3 OL4HOr0 WAW HECKOSIbKUX WUCTOYHUKOB.
JaHHble MoryT 6bITb cO6paHbl U3 BHYTPEHHUX UCTOYHWKOB A/1 ONepupOBaHNS AaHHBIMU OpraHu3aunum Uam xe
MOTYT NOCTYNUTb M3BHE. HEO06XOAMMO OLEHUTb NPUTOAHOCTb AAHHbIX, HANpuMmep, onpeaesinTb, He ABNAKTCA
NN OHW B TOI WA WHOI CTENEHW NPEeAB3SATbIMU NN HEOOBEKTUBHLIMU N ABAAIOTCA /I OHW AOCTATOYHO O6LIMP-
HbIMW, YTOGbI afeKBaTHO NpeacTaBNATb OXMAaeMble IKCMAyaTaunoHHble BXOAHbIe AaHHbIe;

- pas3BefoYHblil (NEPBUYHBIA) aHaNN3 AaHHbIX, MPU KOTOPOM [aHHble U3yvyaloTca Ha NpegMeT Hamyusa B
HWX 3aKOHOMEpHOCTel, B3aMMOCBA3€eN, TEHAEHUNA 1 BbIGPOCOB; pe3y/sibTaTbl TAKOr0o aHasmM3a MOryT Hanpas-
NATb ganbHenlwune waru, Takme kak obyyeHne n Bepudmkayus;
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- @aHHOTMPOBAaHWE AaHHbIX, B XO4€ KOTOPOro CYL,EeCTBEHHbIE 3/1IEMEHTbl AaHHbIX A06aBNAKTCA B Kadve-
CTBe MeTafaHHbIX (Hanpumep, vHdopMaumsa O NPOUCXOXKAEHUN AaHHbIX WM Xe MEeTKW, KOTOpble nomMoratwT
obyyaTb mogenb);

- MOArOTOBKa AaHHbIX, B XO04€ KOTOpOi AaHHble npeobpa3yrTca B QOPMY, KOTOPYH MOXET MCMNOo/b30-
BaTb cucrema UW;

- hmnbTpaumsa, npegctasnsaowan coboit yganeHne HexenartesbHbIX AaHHbIX. dddekTbl OT punbTpa-
UUN HEOBXOAMMO TLWATENBHO U3YUYNTh, YTOObI M36eXaTb BHECEHUS HEXeaTeIbHON CUCTEMATUYECKON OWN6BKN
(NpeaB3ATOCTN) U BO3HUKHOBEHUSI UHbIX NPO6GNEM;

- HOpManusauus, npeacraBnsiow,as co60in NpuBegeHNe 3HAYEHNI faHHbIX K eguHOMY MaclwTaby c Tem,
4YTO6bl OHM BbIIM MaTeMaTUYEeCKU CONOCTaBUMBbI;

- 06e3nMuMBaHue WAM MHblIe NpOLEecChbl, NPOBEAEHME KOTOPbIX MOXEeT noTpeboBaTtbCA B TOM criyyae,
ecnu Habop JaHHbIX BKAOYAET NepcoHalibHble faHHble WN Xe acCouUMpoBaH C OTAENbHbIMUW AnuamMmu unm
opraHmsaumsamu, — Mpexae Yem 3Tu AaHHble MOTYT GbiTb MCMOMIb30BaHbl cuctemoii MM (cm., Hanpumep, [29])]

- NMpoBepKa kayecTBa [aHHbIX, B pamMmkax KOTOpOl cofepXaHue AaHHbIX N3yyaeTcs Ha npegMeT NOJIHO-
Tbl, NPEAB3ATOCTU W WHbIX (DAKTOPOB, BAWSAIOLIMX Ha MOME3HOCTb AaHHbIX Ansa cuctembl AW. MpoBepka Ha
oTpasneHne (Nopuy) AaHHbIX UrpaeT KKYEeBYK posb A5 obecneyeHns Toro, YTo6bl obydyawlime AaHHbIe He
ObI/IN 3arpsi3HEHbl AaHHbLIMWU, CMOCOGHBLIMU MPUBECTU K BPEAHbIM WWN HEXefnaTeslbHbIM pesynbTaTtam;

- hopmumpoBaHve BbIGOPKM AaHHbIX, KOrAa M3B/ieKaeTcs penpes3eHTaTuBHOE MOAMHOXECTBO AaHHbIX;

- ayrMeHTauus faHHbIX, NP KOTOPOI Te AaHHble, YTO UMEKTCA B C/AULWIKOM MasbIiX KoamyecTBax, nog-
BEPrawTCs HECKOMbKMM Buaam npeobpasoBaHuii ¢ LEeNbio paclimpeHns Habopa gaHHbIX;

- pasmeTka [aHHbIX, MpU KOTOPOI Habopbl AaHHbIX CHabXalTCA MeTkaMu, YTO 03HavaeT, YTo Hepenu-
Mbl€ 3/IEMEHTbI JaHHbIX CBA3bIBATCA CO 3HAYEHUSMMN LIENEBbIX MEPEMEHHbIX. MEeTKN YacTo HEOBXOAMMbI AN
TECTOBbIX U BanuAauMOHHbIX AaHHbIX. HekoTopble noaxoAbl MaWWHHOIO 06y4YeHUs Takke OCHOBbLIBATCHA Ha
Ha/AM4MmM MeToK npu obydeHun mogenn (cm. 5.11.1 n 5.11.3).

B 3aBMCMMOCTM OT BapuaHTa MCMNO/Ib30BaHUA U NPUMEHAEMOro noaxona, AaHHble B cucteme U moryt
ObITb 3a4eliCTBOBaHbl HECKO/IbKMMMK cnocobamu:

- aKcnnyaTtaunoHHble (MPOU3BOACTBEHHbIE) AAaHHbIE — 3TO AaHHble, Nosiydaembie U obpabaTbiBaemble
cuctemoii MM Ha cTtagum akcnsyatauuu. B 3aBMCUMMOCTU OT BapuaHTa MCMNOJ/Ib30BaHWs, He Bce cuctembl WA
NCMONb3YIOT 3KCMN/yaTauMoOHHble AaHHble, OAHAKO 3TO He 3aBUCUT OT TEXHWYECKOro NPOEKTHOIo peLleHus cu-
ctembl I n npumeHaemoro noaxopaa;

- TECTOBble AaHHble — 3TO AaHHble, UCNOMb3yeMble OJ1 OLEHKW nokasaTesieil paboTel cuctembl VN po
ee pasBepTbiBaHnsA. OxungaeTcs, YTO TECTOBbIE AaHHble ByAyT CXOXMW C 3KCN/yaTauMOHHbIMU AaHHbIMU, U 419
KOPPEKTHOI OueHKn cuctembl NN Heobxoammo, 4ToObl TECTOBbIE AAaHHble HE Nepecekasncb C KakKMMU-inbo
WHbIMW OaHHbIMU, UCNOMb3YEMbIMUK B Npouecce pa3paboTku. NpoBegeHue oueHkn TpebyeTcs Npu MCMNOb30-
BaHUKN n060ro M3 meTonoB U noaxonos M, ogHako B 3aBMCUMMOCTM OT 3a4ayv MCMNOMb30BaTb AN 3TON Lenu
TecToBble JaHHble He Bcerga YMecTHO;

- Ba/IMfaunOHHble JaHHble — 3TO AaHHble, WCNOoMb3yeMble pa3paboTunmkoM ANA NPUHATAS WKW NPO-
BEPKN HEKOTOPbIX aNropuTMUYECKUX peLlleHnin (Takmx Kak noabop runepnapamMeTpoB, pa3paboTky npasun
T 0.). 9TV AaHHble HOCAT pa3Hble Ha3BaHWsA B 3aBMCMMOCTU OT nNpeameTHol obnactu MM — Hanpumep, npu
06paboTKe ecTECTBEHHOIO fA3blka MX 0ObIYHO HA3blBAKOT «AAaHHbIMU pa3paboTku» (development data). BbiBa-
10T CUTyauumn, B KOTOPbIX BanuAaLunoHHbIe flaHHble He HYXHbI;

- obyvyawuime gaHHble UCNONb3YTCA B CNEUUUYECKOM KOHTEKCTE MALUUHHOIO 0OYy4YeHUs: OHWU cayxaT
TEM MCXOAHbIM MaTepuasiom, U3 KOTOPOro aaropuMTM MallMHHOTO O6YYEHUSA «WU3BMEKAeT» CBOK MoAesb AN
peleHns NocTaBNeHHOW 3ajaun.

MpumeyvaHusa

1 B KoHUeNnTyaslbHbIX CTPYKTYpax OLEHKM MPOrpaMMHOr0 oGecnevyeHust Banmgauysi — 310 NpoLecc NpoBepKU Bbl-
MOSIHEHVSI onpefeneHHbIX TpeboBaHuii. OH SBNSIETCS YacTblo Npouecca OUeHKU. B KoHTekcTe VN TepMuH «Banngaumsi»
UCNonb3yeTcs /151 0603HAYEHUs1 NpoLecca MCMob30BaHUsSt AaHHbIX /151 Bblbopa onpefesieHHbIX 3HAYEHWI U CBOCTB,
OTHOCSILLMXCS K MPOEKTHOMY PELLEHUIO cUCTeMbl V. 3aechk pedb He UAeT 06 OLEHKE CUCTEMbI C TOUKY 3PEHUST NPeabsiB-
NSIEMBIX K Heli TpeGoBaHWiA, 1 BCe NPOUCXOAMUT 10 CTafUN OLEHKM.

2 B KOHLeNTyasbHbIX CTPYKTYpax OLEHKN MPOrpaMMHOro obecneveHuns nof TeCTMpoBaHnemM MOryT MOHUMATLCS pas-
JINYHbIE NPOLLECChI, TAKME Kak MOMCKOLLIMOOK, BbIMNOIHEHWE TECTOB (PYHKLMOHA/bHLIX MOAY/IEl N M3MEepeHNe BPEMEHN Bbl-
yucneHwid. B o6nactv VN gaHHbIi TEPMUH OTHOCKTCSE KOHKPETHO K CTATUCTUYECKON OLEHKe NapaMeTpoB paboThl CUCTEMBI
C UCMo/b30BaHNEM cneunanibHOro Habopa AaHHbIX.
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5.11 MNOHATMA MalWHHOIo O06y4eHuns

5.11.1 MawwuHHoe obyyeHue C yuutesiem

MawwnHHOe obyyeHue ¢ yuntenem (KOHTpoaupyemoe obyvyeHne) onpegensercs Kak «MmallnHHoe obyue-
HVe, Npy KOTOPOM B npouecce 0b6yyYyeHUs UCNO/b3YITCA TOMbKO pasMeyeHHble gaHHble» (3.3.12). B atom cny-
yae MoAenn MalWHHOro obyyeHus obyyarTcs C NOMOLLbIO 06yYyarLWKMX AaHHbIX, KOTOpbie BKAKYAKOT B cebs
N3BECTHOE WU onpejenieHHoe 3HavyeHue pesynbTarta WaW LefieBoil nepeMeHHON (MeTky). 3HauyeHue LeneBoi
nepemMeHHol Ans AAaHHOTO Hefe/MMOro 3/IeMeHTa AaHHbIX Takke N3BEeCTHO Kak «3Ta/loHHOe 3HayeHue». MeT-
KW MOTYT 6bITb N11060r0 TUNa, BKAKOYAsA B 3aBUCUMMOCTU OT 3ajayu KateropmasnbHble, ABOUYHbIE UIN YNC/IOBbIE
3HaYeHWs, UKN Xe CTPYKTYpUpoBaHHble 06bekTbl (HanpuMep, NocfefoBaTesibHOCTH, N306paxeHuns, Aepesbs
nnu rpadbl). MeTkn MOryT 6bITb YaCTb0 MCXOAHOTO Habopa AaHHbIX, O4HAKO BO MHOTUX C/Ayvasx OHW onpepge-
NATCA BPYUYHYIO UKW C NOMOLLbIO APYTUX MPOLLECCOB.

ObyueHne € yuumTenem MOXHO WCNONb30BaThb A8 3afjady knaccudukauum u perpeccuu, a Takke ans
60nee CNOXHbIX 3afa4y, CBA3aHHbIX CO CTPYKTYPUPOBAHHbIM NPOrHO3MPOBaHMEM.

LONoAHNTEeNbHY MHOPMAaLUK O MalWMHHOM 06yYeHun ¢ yuntenem cm. B [30].

5.11.2 MawwvHHOe obyyeHne 6e3 yuntens

MawwnHHoe ob6ydyeHne 6e3 yuuTensa (HeKOHTponupyemoe o6ydyeHue) onpefensieTcs Kak «MalwuHHOe
obyyeHune, Npm KOTOPOM B NpoLecce 06yYeHUs UCNOMb3YTCA TO/bKO Hepa3MeyeHHble gaHHble» (3.3.17).

MawmnHHOoe obyyeHue 6e3 yuntens MoxXeT 6biTb NMOME3HO B TaKMX Cryvyasx, kak npoBegeHune knacTtepHo-
ro aHanusa (knactepusauuu), Korga nocrabneHa 3ajava BbIABMEHUA OOWMX YepT Yy HefeMMbIX 3/IEMEHTOB
JaHHbIX B COCTaBe BXOAHbIX AaHHbIX. Elle 04HUM NpUMeHeHneM MallMHHOIo 06yyeHunsa 6e3 yuntensa ssnseTcs
yMeHblleHMe pasmepHOCTU obydvailowero Habopa AaHHbIX, korga Hanbosiee CTaTUCTMUYECKM 3HAYMMble Npu-
3HaKM onpefensTcs BHE 3aBUCMMOCTM OT HAMNUYMA Kakux-1mbo MeTOK.

LononHnTeNnbHy MHoOpMaLUo 0 MaWMHHOM 06ydyeHun 6e3 yuntens cm. B [30].

5.11.3 MawwvHHOoe 06y4YeHne C YaCTUYHbIM NPUBJIEYEHNEM YUNTENS

MawwnHHoe obyyeHue C 4YacTUYHbIM MpUBJIEYHEHUEM YyuuTens (YacTUYHO KOHTpo/nmpyemoe oby4yeHwue)
onpejenseTcsa Kak «MmallnHHoe obyyeHune, Npu KOTOPOM B npouecce obyyeHUss UCMOJb3YIOTCA KakK pasmeyeHr-
Hble, TaK N Hepa3MeueHHble faHHble» (3.3.11). Takoil BuA MalWUHHOrO 06y4YeHns npepcTaBnsiet cobon rmbpup,
MaLlNHHOTo 06yyYeHunsa ¢ yuntenem un 6e3 yuutens.

MalwmnHHOe obyyeHMe C YaCTUYHbIM MPUBJIEYEHNEM YUYMTENA MNOME3HO B TeX Cryvyasx, Korga pasmertka
BCEX HeAeNMMbIX 3/1€eMEHTOB AaHHbIX B 60MbWIOM Habope obyyalwmx AaHHbIX 6blna 6bl HEMOCUIBHOW C
TOYKM 3peHUsa BpeMeHu u/unun 3arpar. [LonosHNTEeNbHbIE CBEAEHNS O MALWHHOM 06YYE€HUN C YaCTUYHbIM NPU-
BneyeHnem yuntens cm. B [30].

5.11.4 O6y4eHue c nogkpenneHnem

Ob6yyeHne c nogkpenseHnem — 3TO npouecc obyvyeHus areHta (areHToB), B3aumogeincTayoLero(unx)
CO CBOVM OKpY)XEHWEeM pagu [OCTUXEeHUs 3apaHee onpegeneHHon yenu (cm. 3.3.9). B xoge o6yyeHns ¢ noa-
KpenseHnem areHT MallMHHOro obyyeHus obyyaeTcs nMocpeacTBOM MTepaTMBHOrO npouecca npob u ownbok.
Llenb areHta 3akiio4yaetrca B noucke crpaternn (T. €. NOCTPOEHUU Mogenun) A5 NONYyYEeHUS OT OKPYXEeHUs
Haunydwero noouwpeHusa. lMpu kax[oin nonbiTke (YCNewHOoW uanm HeycnewHoWn) OoKpyXeHue npepocrtasnset
KOCBEHHYI0 06paTHYl0 CBfA3b. 3aTeM areHT KOppeKkTupyeT cBOoe noBefeHue (T. €. CBOK MOJeslb) Ha OCHOBe
37OV o6paTHoi cBA3W. JonoNnHUTENbHY MHGOpMauMio 06 06yyeHn ¢ NOAKPENSIEHNEM MOXHO HanTu B [30].

5.11.5 TpaHcepHoe 06y4eHne

TpaHctepHoe obyueHne («nepeHoc 06yyYeHnsI») OTHOCUTCSA K CEPUN METOAO0B, B KOTOPbIX 3HAHUA, NOMY-
YeHHble Ha OCHOBE AaHHbIX, NpefHasHavyeHHbIX ANA pelweHns o4HOW Npo6iembl, NCNO/b3YTCA A8 PeLleHuns
WHOWN npob6nembl. Hanpumep, HOpMaLMo, NOMTYYEHHYIO NPU pacno3HaBaHUM HOMEPOB AOMOB MpU NPOCMO-
Tpe n306paxeHunin ynuu, MOXHO WCMNO/b30BaTb ANA pacno3HaBaHWMA PYKOMUCHbIX yncesn. JonoNHUTEsbHYIO
UHpopMaumno 0 TpaHcEePHOM 0B6YyYEHUN MOXHO HaiTu B [30].

5.11.6 Oby4alowmne gaHHble

Obyyawlime gaHHble COCTOAT U3 HeAEeNMMbIX 3/IEMEHTOB AaHHbIX, UCMOMb3yeMbIX A8 06yyeHua an-
roputMa MawuHHOro obyyeHusa (cm. 3.3.16). Kak npaBuio, 3TV Hejenumble 3/IEMEHTbl faHHbIX OTHOCATCA K
KakoMy-1mb0 KOHKPETHOMY MHTEepecyloLemMy BONPOCY U MOTYT COCTOATb U3 CTPYKTYPUPOBAHHbIX UIW HECTPYK-
TYPUPOBaHHbIX AaHHbIX. Hegenmmblie 3f1leMeHTbl AaHHbIX MOTyT 6bITb HEpasMeYeHHbIMN 1 pasMeyeHHbIMMU.

B nocnegHem cnyyae mMeTka MCNonb3yeTcs A8 ynpaB/eHns npoueccom obyyeHus Mofenn MalwnHHOro
obyyeHusn. Hanpumep, ecnm BXOAHbIMU AaHHbIMU ABASKTCA M300paXeHus, 1 Lesb 3akvaeTcss B TOM, 4TO6bI
pewunTb, NokasbiBaeT M N306paxeHne KOLKY, TO 3HaYEHNEM METKN MOXET ObiTb «MCTUHA» ANA U306paxeHuni
C KOLLKOM W «/10Xb» ANA N306paxeHuii, Ha KOTOPbIX KOLWKN HeT. 3TO NO3BOSSET 0OYYEHHOI MOogenu oTpasuTb
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CTaTUCTMYECKYI0O B3aMOCBA3b MeXay aTpubyTamum HeAeMMbIX 3/1eMEHTOB 06yYaroWmMX gaHHbIX U 3HAYEHUS-
MW LeNeBO NepeMeEHHON.

KonnyecTtBo HefennMbIX 3/IEMEHTOB AaHHbIX B HAbope 06yyatoLnMX AaHHbIX U BbIGOP COOTBETCTBYHLLLNX
NPU3HAKOB B/IMAIOT HA TO, HACKOJ/IbKO XOPOLLO pe3y/bTupytowas Mogeslb MalMHHOIo 06y4yeHnsi COOTBETCTBYET
pacnpegesieHnto faHHbIX WX 3HAYEeHWUI LeneBoli nepemeHHoi. OgHaKo ecnn Habop gaHHbIX Ype3BbivaiiHo
BeJIMK, NPUXOAUTCA UATU HA KOMNPOMWUCC C YYETOM BPEMEHU BbIYUCAEHUA N HEOBXOAMMBIX ANSA BblYUCEHWUIA
pecypcos.

5.11.7 Oby4yeHHas mopgenb

B HacToslem cTaHfapTe oby4vyeHHas MofeNb onpefeniseTcs Kak pesynbTar npouecca 06yvyeHusi Mo-
Aenun, KoTopsblli, B CBOK o4vyepenb, NMOHMMAeTCs Kak onpegesieHne Unu ynyduweHuwe napaMmeTpoB MoAeNn ma-
WWHHOFO 0OYYEeHMA Ha OCHOBE asropuTMa MallMHHOTO 06y4YeHWs C UCMNOJIb30BaHMEM 06yyalwWwmx AaHHbIX
(cm. 3.3.14). Mogenb MalWMHHOIO 06y4yeHWsi — 3TO MaTeMaTuyeckass KOHCTPYKUUS, nopoxgawuwas ormye-
CKWI1 BbIBOA, UM NPOTrHO3 Ha OCHOBE BXOAHbLIX AaHHbIX U/MnNn nHopmaymnn. O6yyeHHass Mogenb AO/KHA 6bITb
NPUrogHOW ANA MCNonb3oBaHWsl cucTemoli VIV npyu nosyyvyeHMn NporHo3a Ha OCHOBE 3KCN/yaTalMOHHbIX AaH-
HbIX U3 MHTepecylowel o6nacTn. CyuecTBYOT pa3/inyHble CTaHAapPTU3IMPOBaHHbIe dhopMaTbl 415 XPaHEHUS U
nepefaym obydyeHHbIX Mofenein B Buge Habopa uucern.

5.11.8 BannpgauynoHHble U TeCTOBble faHHble

Mpn NnpoBeAeHUN OLEHKN 0OYUYEHHOI MOAenn 0ObIYHOW NPaKTUKON ABASETCA pas3fesieHne gaHHbIX, npu-
06GpeTeHHbIX AN pa3paboTku MoAenu, Ha Habopbl AaHHbLIX ANS 06y4YeHUs, Banugauum n TecTUpoBaHus.

BanuaaunoHHble AaHHble UCNOMb3YKTCSA B XO4E WM NOC/Ae 06yyYyeHus A8 HacTPOlMKM runepnapameTpos.
TecToBble AaHHble UCNObL3YHTCA A/ MPOBEPKM TOro, YTO MOAE/Ib Hayymnacb TOMY, YeMY OHa A0JDKHa 6blna
HayunTbcsl. O6a 3Tux Habopa COCTOAT M3 AaHHbIX, KOTOpPble HWKOrAa He MokKasblBalOTCS MOAENU BO BpeMs
obyueHusn. Ecnm xe gna atux uenel ucnonb3oBatb obyvawwme gaHHble, TO MOAENb CNOCOOHA «3anOMHUTbL»
npaBU/IbHbI NPOrHO3 6e3 haKTUYeckoin 06paboTKM BbIGOPKM AaHHbLIX. Bo mM3bexaHne 3aBblLUEHHON OUEHKU
nokasatesieii NPON3BOAUTENBHOCTU MOAENN TECTOBbLIE AaHHbIe TakKe He MoKasblBalTCs MOAeNN BO BpeMS ee
HaCTPOWKH.

Mpyn ncnonb3oBaHUN NEPEKPECTHOV MPOBEPKU AaHHble pa3fensinTcs TakuMm o06pas3oM, 4TOObl KaxAabli
HeAenuMblli 3/IeMEHT faHHbIX UCNONb30BasnCs Kak Ana o06yvyeHus, Tak u gna Banugauuun. Takoih nogxom Mmu-
TMpyeT ncnonb3oBaHue 60/bLIEr0 N0 06beMY Habopa AaHHbIX, YTO MOXET NOBbICUTb MoKasaTesiv NpPou3BO-
AUTeNnbHOCTU Mogenu. VHorga MMerLWmnxcsl AaHHbIX OblBaeT HefoCTaTOYHO A4S TOro, 4To6bl MOXHO 6bls10
chopmMmpoBaTh OTAEe/bHblE HABOPbl AaHHbIX ANS 00y4YeHUs, Banugauunm u TecTUpoBaHus. B Takux cnydasx
OaHHble pa3bmBaloTCs TOMIbKO Ha ABa Habopa, a MMeHHOo: 1) obyvatowmne/BanmpaumoHHble AaHHble 1 2) Te-
CTOBblE AaHHble. 3aTeM Ha OCHOBe 00y4allWmnx/BanmaauMoHHbIX AaHHbIX TEHEPUPYOTCS OTAE/bHbIE HAabopbI
BaNMAALMOHHbIX AaHHbIX W 06yyYalLWmnX AaHHbIX, HaNnpuMep, C MOMOLLb Kpocc-Banugauum u o606L,eHHO
kpocc-Banugauum (boot-strapping).

5.11.9 NMoBTOpHOE 0b6yyeHue

5.11.9.1 O6uwune nonoxeHus

MoBTOpHOE 06y4YeHUe COCTOMT B OOHOB/IEHUM OOYYEHHOl MoAenn NocpeacTBOM O0OYYEHMS Ha MHbIX
obyyarWwmnx gaHHbliX. Takass HE06X04MMOCTb MOXET BO3HUKHYTb MO MHOTMM MNpPUYMHAM, BKAO4Yass OTCYTCTBME
60nbWNX 0byyarlwmx HabopoB AaHHbIX, Apelid AaHHbIX U Apeid KOHUEeNUMN.

Mpu ppeiide AaHHbIX TOYHOCTb BbIYUCASAEMbIX MOAESIbI0 MPOrHO30B CO BPEMEHEM CHMXaeTca M3-3a
N3MEHEHWNA B CTATUCTUYECKMX XapaKTepUCTMKax 3KCNayaTauMoHHbIX AaHHbIX (HanpuMep, MOXeT N3MEHUTbLCS
paspelleHne n3o6paeHnii; UM oOAUH Knacc MOXeT HayaTb 4alle BCTpeyaTbCs B AaHHbIX, YeM gapyroii). B
3TOM Cc/lyyae MoAesib Heobxo4MMO nepeobyUnTb Ha HOBbIX 06y4YalLWMX AaHHbIX, KOTOpPbIe Nyylle oTpaxawT
Tekylne aKcnayaTaunoHHble faHHbIe.

Mpu gpeliche KOHUENUUU CMELLAeTCsl TpaHuua NPUHATUSA pelleHunii (Hanpumep, npeacTaBfeHne o TOM,
YTO SABNSIETCS 3aKOHHbLIM, & YTO HET, UMEEeT TeHAEHUMNI MEHATbCA nocne ny6/uKauum HOBbIX 3aKOHOB), YTO
TakXe CHMXaeT TOYHOCTb MPOrHO30B, AaXe ec/in caMu AaHHble He N3MeHUINCL. B cnyvae gpeidpa KoHUenuuu
3HAUYEHUs LEeNEBbIX NEPEMEHHbIX B 06y4YalolWmnX faHHbIX HEOOGXOAUMO NepepasMeTuTb, a MoAesb — nepe-
06yunTh.

Mpu NOBTOPHOM 06y4YeHWW CyliecTBylOLWed mMogenn ocoboe BHUMaHWe yaensieTcs NPeofosieHNo Unu
MUHUMM3ALMN NPO6/IEM, CBA3AHHbLIX C Tak Ha3blBAEMbIM «KaTacTpoduieckum 3abbiBaHMeM». MHoOrue anro-
PUTMbl MaLWMWHHOIO 06YYEHMSI XOPOLWIO CMNpaBNATCA C 3ajavyamum 06y4yeHUs TONbKO ecnn faHHble npeacTaB-
neHbl Bce cpasy. Mo mepe 06yyeHnss Mogenn 475 pelleHnss KOHKPeTHOR 3ajaun ee napameTpbl aganTupyoTcs
AN pelweHus paHHOW 3agaun. Korga BBOASITCS HOBble obydvarwlime fAaHHble, TO afganTauun, OCHOBAaHHbIe
Ha 3TWX HOBbIX HAO/MIOAEHUSX, «Mepe3anncbiBalOT» 3HaAHWA, KOTOpble MoAenb npuobpena paHee. ONs HeW-
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POHHBIX CeTEW 3TO sIBIEHME WM3BECTHO Kak «kaTacTpoduuyeckoe 3abbiBaHME», M OHO CUMTAETCH OO4HUM U3 KX
yHAaMEHTa/bHbIX OFPaHUYEHNIA.

5.11.9.2 HenpepbiBHOE 06y4YeHune

HenpepbiBHOE 06y4YeHMe, TakKe M3BECTHOE KakK MHKpEMeHTaslbHOoe (Mpojonxarleecs) obyvyeHne unm
0byyeHMe Ha NPOTSXKEHUN BCEro XW3HEHHOrO UMKna, npeacraBnser coboii nocnegosartesibHoe 06yyeHne mo-
Jenu, KoTopoe NpoAoIXaeTcss Ha NOCTOSAHHONM OCHOBE Ha BCel cTaguu akcnayaTauun B XKU3HEHHOM LWKIe CUu-
ctembl VIV, DTO yacTHbIN cny4vail NOBTOPHOrO 06yyeHus, Korga 06HOBMEHUA MOAEN MOBTOPSAKTCSA C BbICOKONA
4acTOTOW M He BAEKYT 3a cO060li npepbiBaHMe pPabdboThl.

Bo mMHorux cnydasx cuctema UM obyyaeTcs B npouecce pas3paboTku, A0 ee BBOAA B NMPOMbILWIEHHYHD
akcnnyatayuio. Mo cBoemy xapakTepy 3TO MOXOXe Ha CTaHA4apTHYK pa3paboTky nporpammHoro obecneve-
HWSA, KOrga cuctema co3faeTcs W NosIHOCTbIO TecTupyeTcs nepeg BBOAOM B akcnayaTauuio. MNMosegeHne takmx
CUCTEM OLleHMBaeTCa B XoA4e npouecca Bepudmkaumm, n oxXmaaeTcsa, YTO OHO HE U3MEHWUTCA Ha CTaguu 3KC-
nayarayum.

Ona cuctem WU, ncnonb3ywwmx HenpepbiBHOE 00yyeHue, XxapakTepHO MOCTENEHHOEe WHKpeMeHTalb-
Hoe o6HOBNEHWE MOAenn B cUcTemMe No mepe ee paboTbl Ha cTaaum akcniayatauuu. [laHHble, BBOAMMblE B
CUCTEMY BO BpeMs paboTbl, HE TOJIbKO aHa/U3MPYKTCA C LEesbi MOMYyYEHUS OT CUCTEMbl pesysbTaTa, HO U
OLLHOBPEMEHHO WCNOMb3YKTCA ANA HACTPONKM MOAENN B CUCTEME C Uefbl ee y/y4ylleHWs Ha OCHOBE 3KC-
nnyaTaunoHHbIX AaHHbIX. B 3aBUCMMOCTU OT apXxuTekTypbl cuctembl VIV ¢ HenpepbiBHbIM 06yYyeHneM No xoay
3TOro mpouecca MoOryT noTpeboBaTbCs AENCTBUA YesIOBEKA — Takue, Hanpumep, Kak pasmeTka AaHHbIX, Ba-
nupaunsa pesynbTatoB ONpefesieHHOr0 MHKPEMEHTa/lbHOr0 OGHOBMEHUSA UMM XEe MOHUTOPUHI nokasartenei
npou3BoANTENIBHOCTU cucTtembl UW.

HenpepbiBHOE 06y4YeHNE MOXET NOMOYb CMPaBUTLCHA C NOCAEACTBUAMU OTPAHUYEHHOCTU NepBOHaYasb-
HbIX 0Oy4YalLWMX AaHHbIX, a Takke C ApendomM faHHbIX U gpelichom KoHuenuun. OgHako HenpepbiBHOE 06-
yyeHne cosfgaeTt cepbesHble Npo6/eMbl, CBA3aHHbIe C 06ecrneyeHneM no-nNpexHeMy KOPPEKTHOW paboTbl cu-
ctembl VI no mepe ee obyyeHuns. Heob6xoaumMo npoBeaeHne Bepucukaynm Haxoasawencs B NPOMbILWIEHHON
aKcnayataumm cucTembl, a Takke cOop akcnayaTaunOHHbIX AaHHbIX ANA BKAKYEHUA MX B HAbop oby4yatrowmx
JaHHbIX B TOM ciy4vae, ecnu cuctema UM 6yaet 06HOBNATLCS B KaKOW-TO MOMEHT BpeEMEHUN B ByayLiem.

BBuay pucka katactpodmuyeckoro 3abbiBaHWS MCNO/Ib30BaHUE HENPEPbLIBHOTO 0byyeHnss nogpasymMmeBa-
€T Hanmyme CnocobBHOCTU YUYUTbCHA C TEYEHWEM BpeMeHW, npucnocabnvBascb K HOBbIM HabnwaeHusaMm, cpe-
NaHHbIM Ha OCHOBE TeKYLLMX AaHHbIX, HO COXPaHAs B TO Xe Bpems npeablayline 3HaHus.

K 0COGEHHOCTAM HEMNPEpPbLIBHOTO 06y4YEeHUsI OTHOCATCS:

- 0by4yeHue c TeyeHNeM BpeMeHU B AuHaMuyHoii cpege (B ngeane, B OTKPbITOM MuUpe);

- pacwumpeHune paHee NOJYYEHHbIX 3HAHWUIN 3a CcYeT U3YyYEeHWUSA HOBbIX 3HAHWIA C Lesblo NOBbIWEHNS 3g-
(PEKTBHOCTU U NPOM3BOAUTENBLHOCTU (NGO C MCNOMb30OBAHNEM HOBBIX AaHHbIX, MO0 3a CUET pacCyXAeHnin
Ha OCHOBE CYLLECTBYOLWNX 3HAHUN);

- 0OHapyXxeHne HOBbIX acCnekToB 3ajayn, KOTopble HE0BX0ANMO U3YUYUTb, K UX NOCTENEHHOE U3yYeHue;

- obyyeHne «Ha paboyem mecTe», T. €. 06yyeHMe BO BpeMs paboTbl CUCTEMbI B PEXMME NMPOMbILLIIEH-
HOWM aKcnayaTayuu.

5.12 TMpumepbl anropmMTMOB MaLINHHOINO O6yYeHUs

5.12.1 HelipoHHbIe ceTn

5.12.1.1 O6wume nonoxeHus

HellpoHHbIE CETU CTPEMATCA MMUTMPOBATb MHTENNEKTyaslbHble CMOCOB6HOCTM HabnwaeHus, obyyeHus,
aHanmsa u NPpUHATUA pelueHulii B OTHOLEHUN C/IOXHbLIX npobnemM. BBuay 3TOro MCTOYHUKOM MAERA npu npo-
€KTUPOBAaHNN HEWPOHHBIX CETEN CMYXMUT TO, KaKk HEMPOHbI COeAMHEHbI APYT C 4PYTOM B MO3re fl04el 1 XXUBOT-
HbiXx. CTpyKTypa HelpOHHbIX ceTeli COCTOUT M3 B3aMMOCBSA3aHHbIX 06pabaTbiBalLWNUX 3/IEMEHTOB, Ha3biBae-
MbIX HelipoHamn. Kaxablii HelipOH nojlydyaeT HEeCKO/IbKO BXOAHbIX 3HAauyeHWii 1 BbipabaTbiBaeT TO/IbKO OAHO
BbIXOJHOE 3HayeHne. HeipoHbl opraHn3oBaHbl B C/1I0U, NPU 3TOM BbIXOAHble AaHHbIE O4HOr0 C/M0SA CTAHOBATCA
BXOAHbIMMW AaHHbIMW ANSA criefylouiero cnos. Kaxgomy coegmHeHuto (CBSA3M) MeXAy HelipoHaMu HasHadvaeT-
CA BECOBOWN KO3(hOUUNEHT, OTpaXarLnil BaXXHOCTb COOTBETCTBYIOLWEIN0 BXOAHOIO curHana. HenpoHHas ceTb
«0byyaeTcsa», TPEHUPYACb HA U3BECTHbIX BXOAHbIX AaHHbIX, CpaBHUBaA hakTU4eckn MONYYEHHbIR pesynbTaT
C OXMAAEMbIM U UCNOMb3YS BbIYNC/IEHHbIE OWMNOKN ANA KOPPEKTUPOBKM BECOBbLIX KO3Ih(PMLUNEHTOB. B pesynb-
TaTe CBA3K, BbipabaTbiBalolime NpaBu/bHble OTBEThI, YCUIMBAKOTCS, a Te, YTO BbipabaTtbiBaloT HeNpaBubHble
oTBeThI, ocnabesatoT.

B HacToswem cTtaHgapTe rnybokoe obyveHue onpefensercsd Kak nogxod K CO34aHVMI0 MHOTOrpaHHbIX
nepapxmyeckux npeacraBneHnii nocpeacTBoM 00yYeHUs HEWPOHHbIX ceTeli ¢ 60/blMM KOIMYECTBOM CKPbI-
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TbIX crioeB. Takoil npouecc No3BOSSET HEMPOHHOW CETU NMOCTENEHHO YTOYHATb KOHEUYHbI pesynbtaT. [ny60-
Koe 00y4YyeHue MOXEeT YMEeHbWUTb WIN UCKIUYNTL Heob6XoaMmMoCTb B MpoOeKkTupoBaHum npusHakos (feature
engineering), NOCKO/bKY Haumbosiee pesieBaHTHble MPU3HAKM BbISABASAIOTCA aBTOMaTtuyecku. Fnybokoe obyuye-
HMe MOXeT noTpeboBaTb 3HAYUTE/IBHOTO BPEMEHMW BbIYUCIEHUI U BbIYUC/INTENbHBIX PECYPCOB.

CyuiecTByeT MHOXECTBO «apXMTEKTYpP» HEWPOHHbIX ceTel (ABASAKWMUXCS, NO CyTH, cnocob6amm opraHu-
3auMnM HENpPOHOB), M 3TO akTUBHAas 06/1aCTb MCCMef0BaHWil, B KOTOPOI NpogonkaeT pa3pabaTbiBaTbCsl U BHE-
OPATbLCA psAf HOBbIX apXUTEKTYP HEMPOHHbIX CETE. B uncne npumMepoB apXUTEKTYpP HENPOHHbLIX CETell MOXHO
Ha3BaTb criefgyouime:

- HelpOHHas ceTb NPSIMOro pacnpocTpaHeHus (C NPSIMON CBA3bID);

- peKyppeHTHasa HelipoHHas CeTb;

- CBepToYHas HelipOHHasa ceTb.

DTN apXUTEKTypbl HEMPOHHBIX CeTeil onucaHbl B nogpasgenax 5.12.1.2—5.12.1.4.

MpumeyaHne — [ONONHUTENBHYIO MHAIOPMALMIO O HEMPOHHbLIX ceTsx cM. B [30].

5.12.1.2 HelipoHHasa ceTb NpPAMOro pacnpocTtpaHeHus (C NPSAMOiA CBS3b)

HeipoHHasa ceTb npamoro pacnpoctpaHeHus (FFNN) — camas npoctas apxuTektypa HelipOHHON ceTwu.
B sTom cnyvae mHdopmauuma nepefaertcs TONbLKO B O4HOM Hanpas/fieHUWU: OT BXoAa K Bbixogy. OTCYTCTBYHOT
CBA3N MeXAy HeilpoHaMn OAHOr0 U TOro Xe cnos. [Ba cocefHux caosi 06bIYHO MOTYT GbiTb «MNOJIHOCTbIO CO-
€[VMHEHbI» B TOM CMbIC/I€, YTO KaX/blii HEAPOH B O4HOM C/lI0€ COEAUHEH C KaXAbIM HENpPOHOM B cleayluem
clnoe.

5.12.1.3 PeKyppeHTHass HellpoHHas ceTb

5.12.1.3.1 O6uiMe NonoXeHns

PekyppeHTHasa HelipoHHas ceTb [31] nmeeT 4eno ¢ BXOAHbIMU AaHHbIMW, KOTOPble MOCTynawT B BUAE
ynopsgoyYeHHol nocrnefoBaTebHOCTM, T. €. MOPSAA0K BXOAHbIX AaHHbIX B NOCnefoBaTe/lbHOCTM UMeeT 3Ha-
yeHue. MNprmepamum Takux BXOAHbIX AaHHbIX MOTYT CAYXUTb AUHAMMWYECKME NOC/e[0BaTeNbHOCTU, Takne Kak
3BYKOBblEe W BUAEONOTOKN, HO TaKXe 1 cTaTuyeckue nocsieloBaTtesibHOCTU, Takne Kak TeKCT Win faxe oTAeslb-
Hble n306paxeHns. PekyppeHTHble HelipOHHbIe CeTU MMEIOT y3/bl, KOTOPbIe MOy4YalT BXOAHYI0 MHopmaLluio
C npeAblgyuiero ypoBHs, HO Takxe yYnTbiBaloT COOCTBEHHYIO MHOpMaLMIo ¢ npeabliaywero npoxoga. Pekyp-
PeHTHble HeWpOHHbIE ceTn o6s1afaroT CBOWCTBOM 3aNOMWHAHUA COCTOAHUA, Ha KOTOpoe BAUSET npolusioe
o6yyeHne. PeKyppeHTHble HelipOHHble CeTW LIMPOKO MCMOMb3YTCA A1 pacno3HaBaHWs peyn, MalnHHOro
nepesoja, NPOrHO3MPOBAaHUW BPEMEHHbIX PAA0B U pacno3HaBaHun n3obpaxeHuii. JononHUTENbHYO MHGOP-
Mauulo 0 PeEKYPPEHTHbIX HEMPOHHBIX ceTax cMm. B [30].

5.12.1.3.2 CeTb C apXMTEKTYpPOI A0/TON KpaTKOCPOYHON mamsaTu

CeTb C apXUTEKTYpoOii AO0Mroin KpaTKoCpouHoi namatn (LSTM-ceTb) — 3TO TUN PEKYPPEHTHOWN HepOoH-
HOM ceTn, pa3paboTaHHbIN AnA 3ajad, TPeoyLWmMX 3anoMMHaHNA HopMaLumnn Kak Ha 60on1ee ANIVHHBIX, Tak U
Ha 60/1ee KOPOTKNX NHTEPBasax BPeMEHU, 4YTo AenaeT Nx NoAX0AAWNMN AN U3YHEHNA A0/ITOBPEMEHHbIX CBS-
3eli. OHKN 6bIIM BBEAEHbI AN peweHns npobrembl «ucyesaruwero» (3atyxarlLlw,ero) rpagueHta B peKyppeHT-
HbIX HEMPOHHbLIX CETAX, CBSA3AHHOWN C NCMONb30BaHNEM anroputmMa 06paTHOro pacnpocTpaHeHus owmnbok [32].

LSTM-ceTn MoryT obyyaTbCs C/MI0XHbIM NOC/AeA0BaTe/IbHOCTAM, Hanpumep, nucaTb B cTune Lekcnupa
NN COYMHATL My3blKy. lononHUTENbHYIO MHopMmayunio o LSTM-ceTax cm. B [30].

5.12.1.4 CBepToYHas HelipoHHasa CeTb

CBepToyHasa HelipoHHas ceTb — 3TO HelipOHHas ceTb, KOTOpas BK/OYaeT Mo KpaHeid mMepe OfWH CMoWA
cBepTkKM AN hunbTpaunmn nonesHon nHpopmaLmm U3 BXOAHbIX AaHHbIX. B 4YNCN0 TUNWYHBIX NPUMEHEeHWI no-
OO06HbIX ceTeil BXOAAT pacno3HaBaHue M3006paxeHuin, pasmeTka BmaeomaTepuanoB 1 o6paboTka ecTeCTBEH-
HOro fA3blka. [JONONHUTENbHYO NMHhOpMaLNi0 O CBEPTOUYHbIX HEMPOHHbLIX ceTax cM. B [30].

5.12.2 BaliecoBckue cetu

BaliecoBckne ceTm — 3TO MOJENN Ha OCHOBe rpadoB, MCMNOJMb3yeMble A1 MPOrHO3MPOBaHUSA 3aBUCHU-
MOCTell Mexay nepemMeHHbIMU. VX MOXHO MCNO/b30BaTb A1 onpefefnieHns BEPOATHOCTEN MPUUYUH UK nepe-
MEHHbIX, KOTOpble MOFyT MOBAUATH Ha pe3ynbTar. Mofo6Has NPUYMHHO-CNEACTBEHHAS CBA3b OYEHb NoJsie3Ha
B TAKMX NPUMNOXEHUSAX, KaKk MeAULMHCKasa AuarHocTuka. B unucne gpyrux nonesHbix NpuoxeHuii 6aiecoBCKmx
ceTeil MOXHO HasBaTb aHa/ln3 faHHbIX, paboTy C HEMOMHLIMU AAHHBIMU W CMATYEHME NOCNEeACTBUIA Ype3smep-
HON NOArOHKN Mogerneli K AaHHbIM (MepeTpeHnpoBaHHOCTU). BaliecoBckme ceTu nonaratTca Ha 6aiecoBCKyto
BEPOSATHOCTb: BEPOATHOCTb COGbLITUA 3aBUCUT OT CTENEHU YBEPEHHOCTU B 3TOM COOGbLITUM. [JONONHUTE bHYIO
UHopmaumo o 6aifiecoBCKUX CETAX MOXHO HaiTu B [30] n [33].
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5.12.3 [epeBbs pelieHuin

[epeBbs pelweHunii NCNoNb3ylT APEBOBUAHYIO CTPYKTYPY peleHuii ANna KOAMPOBaHMA BO3MOXHbIX pe-
3yNbTatoB. ANITOPUTMbl AEePEBbLEB PELUEHU LWINPOKO MCMNOJMb3YHTCA B 3agavax knaccudukaumum n perpeccun.
[epeBo chopmupyeTtcsa 13 y3/10B peLlleHnin (y3/10B NPUHATUS PeLleHNii) 1 INCTOBbIX BEpWMH. 3 Kaxaoro y3na
pelweHns BbIXOAAT Kak MUHUMYM [Be BETBMW, B TO BPEMS Kak IMCTOBbIE BEPLUMHbI NPEeACTaBNAOT CO60 OKOH-
yaTesibHOEe pelleHne uam kKnaccudukauuio. Y3nbl, Kak npasuio, ynopsago4vyeHbl, HauyuHasa C pelleHuin, Hau-
60/1€€ CUIbHO BAMAKLWNX HAa pe3ysbTaT. [ANa NoayyeHWs Haunydyllero pesysibTaTta BXOAHbIE AaHHbIE AO/DKHbI
oTpaxaTb passinyHbie hakTopbl. [epeBbsa peleHuii aHanornyHbl 6/710K-CXxeMam, B KOTOPbIX B KaXAOM Yy3fe
NPUHATUA pelleHns MOXeT ObiTb 3a4aH BONPOC A/ onpefeneHns BeTBW, K KOTOPON crefyeT nepentu.

5.12.4 MeTo/, OMOPHbIX BEKTOPOB

MeToa (MalinHa) ONOpPHbLIX BEKTOPOB (SVM) — 3TO MeTo MallMHHOro 06y4YeHus, LUMPOKO MCMNO/b3ye-
MbIi B 3afjavax knaccudukaunm n perpeccun. B pamkax SVM npoBoaguTcsa pasmeTka Hefe/IMMbIX 3/1EMEHTOB
JaHHbIX, KOTOpble MpX 3TOM pas3fensalTcs Ha ABe KaTeropuu; B AasbHelilleM MeToA OTHOCUT HOBble Heje-
NNMble 3/1IEMEHTbl AaHHbIX K TON WAnM WHOW kateropuun. Anroputmbl SVM — 3TO anroputmbl knaccuduka-
UMM «MakKCMMasnbHOro pacctosHus». OHM onpefensaT rMnepnsockoCcTb, pasfensillyo ABa kKnacca, Haxo-
AslliMecs Bblle M HUXE Hee, obecrneynBasi MakCuMasibHOE paccTosiHue (3a30p) MexAay knaccuguuupytowen
rMNepnaocKoCTb U 6AMXaNWUMKY TOYKamMu AaHHbIX. Banxanwmne k rpaHuLe TOYKM Has3biBalTCA OMOPHbIMYU
BekTopamu. B metoge SVM paccTosiHMe Nno HoOpMasiy OT ONOPHbIX BEKTOPOB A0 FMMNEPN/IOCKOCTM cocTaBnser
nosioBuHy 3azopa. ObyyeHne SVM Bk/Iw4YaeT MakCMMU3aluilo 3a3opa C y4eTOM AaHHbIX, NpuHagnexawmx K
pa3fIMyHbIM KaTeropuam, HaxogAaWnMcs Ha NPOTMBONOJIOXKHbIX CTOPOHAX OT pa3jensioweli rmnepniockocTy.
SVM Takxe MCcnosib3ylT aAepHble PYHKUUU 159 OTO6paXeHnUs AaHHbIX U3 UCXOA4HOr0 MPOCTpPaHCTBa B Npo-
CTpaHCcTBO 60sblIeil pasamepHocTH (MHOrga 6ecKOHEYHOMEPHOE), B KOTOPOM U 6yaeT BbiGpaHa knaccuguuym-
pyloLwasa runepniockocTb.

Takne SVM-mMeToAbl C XECTKMM 3a30pOM PeaKko MCMOoNb3yKTCA Ha npaktuke. Knaccudumkatop € XecT-
KM 3a30pOoM paboTaeT TO/IbKO B TOM C/lyyae, ec/iv faHHble SIMHeHO pa3genumbl. JlocTaTOYHO OAHOMY He-
LEeNUMOMY 3/1EMEHTY AaHHbIX OKa3aTbCA Ha HENPaBW/IbHOW CTOPOHE TMNEPNIOCKOCTU, M 3aja4ya NocTPoeHus
KnaccugumkaTtopa He MOXeT 6biTb pelueHa.

Knaccugukatopbl ¢ MSArKMM 3a30pOM, HanpoOTWB, AOMYCKAKT HapylleHuWe rpaHuubl HegennuMbIMU 3/1e-
MEHTaMu AaHHbIX (T. €. Te MOryT pacnosiaraTbCs Ha HEBEPHOW CTOpPOHe OT runepnsockocTn). Knaccuduka-
TOpbl C MATKMM 3a30pOM CTpemATcA obecneunTb MakCMMalbHbIli 3a30p NpU OAHOBPEMEHHOM OrpaHuyeHumn
HapyLweHuii 3asopa.

Mpumepamun npumeHeHna SVM ABNAOTCA 3a4ayun Kateropmsaunn HepasMeuveHHbIX AaHHbIX, MPOrHo3u-
poBaHusa 1 pacno3HaBaHua obpasos. Llenb SVM npu ncnosnb3oBaHum B 3ajavax perpeccMoHHOro aHanmsa sB-
nseTcsa obpatHoii uenm SVM-knaccudukatopa. B xone perpeccMoHHoOro aHanusa uens SVM 3aknw4vaetcs B
TOM, YTO6bl Pa3MeCcTUTb Kak MOXHO 60/blle HefeNuMbIX 3/IEMEHTOB AaHHbIX BHYTPU 3a30pa, O4HOBPEMEHHO
orpaHuymBas HapylweHus 3asopa (T. e. NosABMEeHNe HeLeNUMbIX 3/IEMEHTOB AaHHbIX BHe 3a3opa).

5.13 ABTOHOMHOCTb, reTepoOHOMUA N aBTOMaTmn3auuda

Cuctembl VI MOXHO cpaBHMBATb MO YPOBHIO aBTOMaTu3auuy U N0 Ha/M4yU0 BHELUHEro KOHTPoNsa u
ynpasneHus. Ha 0AHOM KOHLLe creKkTpa HaxoAWuTCsa MOSIHOCTbI0O aBTOHOMHAsA cMcTemMa, Ha Apyrom — cuctema,
NMOJSTHOCTbID KOHTpOSIMpyemas v ynpassiseMas 4e/lI0BEKOM, a MeXAy HUMU — pas/inyHble CTEMNEHU reTepoHo-
mun. B Tabnuue 1 nokasaHa B3aMMOCBSI3b MeX/Jy aBTOHOMMWeli, reTepoHOMUel 1 aBToMaTu3alueid, BkIovYas
«HYNEBOW cny4yain» OTCYTCTBMA aBToMaTusauunu.

Tabnunya 1— CBs3b Mexay aBTOHOMMWEN, reTEPOHOMMEN U aBTOMaTu3auveil

CTeneHb aBTOMaTu3aLmn KommeHTapumn

ABTOHOMHasA 6 — ABTOHOMUA CucTtema cnocobHa MoaudmumMpoBaTth CBOK LiENEBYIO
061acTb NPUMEHeHVA WM CBOW LEen 6e3 BHeLLHero
BMeLLaTeNbCTBa, yNpaBneHns unv Hagsopa
ABTOMATU3NPO-

5 — lMonHas aBTOMa- Cuctema cnocobHa NosIHOCTLIO BbIMNO/IHATL CBOKO MUC-
BaHHasi cuctema

TeTepoHOM- Tnh3auua CUi0 6e3 BHELLHEro BMellaTesibCTea
haA 4 — BbIcokasa cTeneHb CucTema BbINOJIHSET YacTb CBOE MUCCUM 6e3 BHeLL-

aBToMatTmsaumm HEro smMellaresibCTtea
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OkoHuaHve Tabnuupl 1

CTeneHb aBTOMaTtTu3auumn KommeHTapumn
3 — YcnosHas Cuctema obecneumaeT cTabusibHble U COOTBETCTBY-
aBTomarmsayms owme TpeboBaHNsaM MokasaTenn 3PGEKTUBHOCTM 1

NPOV3BOANTENBHOCTU, MPU 3TOM BHELUHWIA areHT rotos
npy HeOOGXOAUMOCTMN B3SITb YNpaB/ieHne Ha cebs

2 — YactnyHas HekoTopble oyHKLMU CUCTEMbI MOSTHOCTbLI0 aBTOMATK-
aBTOMaTM3aums 31POBaHbl, B TO BPEMsI Kak CUCTeMa B LIE/TIOM OCTaeTCst
nog, KOHTPOJIEM U YNpaB/eHNEM BHELLHEro areHTa.

ABTOMAaTM3NPO- eTepoHOM-
BaHHasA cucrtema Has

1— MomoLupb Cuctema nomoraeT oneparopy
0 — ABTOMaTM3auus Onepatop MOMHOCTLIO KOHTPO/IMPYET Ccuctemy W
OTCyTCTBYET ynpasnseT el

MpumeuvaHne — B opucnpygeHumn nog aBTOHOMMEN NOHMMAETCS CNOCOBGHOCTL K caMoynpaBieHnto. cnonb-

30BaHNe TepMnHa «aBTOHOMHbIN» B TaKOM CMbIC/1e, OAiHaKO, ABMAETCA HEKOPPEKTHbIM NMPUMEHNTENIbHO K aBTOMaTnU3npo-
BaHHbIM cuctemam W, NnockonbKy faxke camble NpoaBuHYThle cuctemMbl VN He ABIAIOTCA MOSHOCTLIO caMoynpaB/iAeMbl-
Mn. CKopee MOXHO ckasaTb, UTO cucTeMbl VI paboTatoT Ha OCHOBE anifOPMTMOB, U B OCTa/IbHOM MOAUMHAIOTCA KOMaHaam
onepaTopoB. Mo 3TUM NpUYYHaM B HACTOsILLEM CTaHfapTe NonynspHbili TEPMUH «aBTOHOMHbI» He WUCMosb3yeTca A/1s
onucaHusi asTomatusauyum [34].

B uncno kputepues, NPUMEHUMbIX ANA KNaccugukaumm cucTem NofaHHON Wwkane, BXOAAT cnejyrouime:

- Ha/anume unm OTCYTCTBUE BHELIHEro Haj3opa, ocyliecTBaseMoro nmMbo onepatopom-4enoBekomMm («ye-
NIOBEK B KOHTYpEe ynpaBneHuns»), Nnbo MHO aBTOMaTU3NPOBAHHON CUCTEMOIA;

- UMeKLascsa y CUCTeEMbl CTEMEHb MOHUMAHUA CUTyaL MK, BKIKYasA NOTHOTY M CNOCOBGHOCTb MPUMEHSATb
Ha npakTuke (onepaunoHanM3npoBaTb) UMEKLLYIOCA Y CUCTEMbI MOJAENb COCTOSHUI ee OKPYXEHUS; a Takke
YBEPEHHOCTb, C KOTOPOW cMCTEMA MOXET paccyxaTb W LeiACTBOBaTb B CBOEM OKPYXEHUH;

- CTeneHb CNOCOGHOCTM pearnpoBaTb M GbICTPOTLI pearupoBaHus, BKOYas, B TOM YMcie, CNOCOOHOCTb
CUCTEMbI 3aMeTUTb U3MEHEHUA B CBOEM OKPYXEHWU, OTpearnpoBaTb Ha HWX, a TakkKe CMOCOO6HOCTb CNPOrHO-
3upoBaTb 6yaylwne U3MEHEHNS;

- bynet nn cuctema npoaomkatb PYHKUMOHUPOBATL BMJOTL A0 BbINOSHEHUA (UK Xe NPoAo/IHKUT pabo-
TY W NOC/ie 3TOr0) KOHKPETHOW 3ajaunm UM HacTyn/IeHUS KOHKPETHOro cob6biTUS B €e OKpYXeHuu (npumMepom
MOTYT CNYXWTb 3ajava Ui cobbiTue, MMerLWne OTHOLWEHNE K AOCTUXEHUIO LEeNu; NpeBblleHNEe MMUTOB NO
BPEMEHU U ApYyrne MexaHusmbl);

- CTeneHb afanTUBHOCTWM K BHYTPEHHUM WAW BHEWHUM W3MEHEHUSM, MOTPEOGHOCTAM U ABWXYLLUM
cunaw;

- CNOCOBHOCTb OLEHMBATbL CBOM COGCTBEHHbIE NMoKasaTenn NpPOuU3BOAUTENBHOCTU W/UAW NPUrOAHOCTb,
BK/II0YAA OLLEHKY MOCPEACTBOM COMOCTaBNEHUSA C NpeABapuUTeNIbHO NOCTaBMEHHbIMU LEeNnsamu;

- CNOCOBHOCTb MPMHUMATb PELUEHUS U NJIAaHMPOBATb «HA YNPEXAEeHMe» C y4eTOM Lefneil CUCTEMbI, MO-
TUBALUM U ABUXYLLUX CUN.

B HekoTOpbIX cnyyasx mallvMHa BMeCTO 3aMeHbl Tpyja vesioBeka OyfAeT ero (pyHKUMOHanbHO Jonon-
HATb — 3TO Ha3blBaeTcs 06bEAVMHEHWEM YesloBeKa M MalluHbl B KOMaHAy. Takoe MOXeT Npou30NTM Kak B
KayecTBe noboyHoro acppekta passutna VN, Tak 1 B pedynbTaTe LefieHanpaB/eHHO pa3paboTKM CUCTEMBbI
NN ¢ uenbio co3paHns 4enoBeKO-MaluUHHOM KoMaHAbl. CUCTEeMbl, HanpaB/eHHblIe Ha TO, YTOObI AOMOAHATL
N pacwunpsATb KOTHUTUBHbIE BO3MOXHOCTM Yes/IOBEKA, MHOrA4a Ha3biBaT CUCTEMAMU «YCUEHUS WHTENNEKTa»
(intelligence augmentation).

B uenom HanuumMe NoAOTYETHOrO Hag30pa BO BpeMs (PYHKUMOHMPOBaHUA cuctembl VI MOXeT NOMOYb C
obecneyeHneM ee paboThbl Takum 06pa3oM, Kak 3To npeanosaranochb, U ¢ NnpeoTBpalleHneM HexenaTesbHbIX
nocnefcTBuiA ANs 3aMHTEPECOBAHHbIX CTOPOH.

5.14 WNHTepHeT Bewein n kmbepdunsnyeckne cmctemsl

5.14.1 O6uwue nonoxeHms

McKycCTBEHHbI MHTENNEKT BCe 4Yalle WMCNosb3yeTcs B KayecTBe OfHOIO0 M3 KOMMOHEHTOB BO BCTPO-
EHHbIX CUCTEMAax, TakMx Kak CUCTEMbl MHTEPHeTa Belleli 1 knbepdusnyeckme cucTemsl, NM60 AN1s aHanusa
nocTynamwlmnx ¢ 4aTYNKOB (CEHCOPOB) NOTOKOB MHhopMauun o husnyeckom Mupe, NM60 ANA NOATOTOBKM NPO-
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FTHO30B U NPUHSATUS PELUEHU B OTHOWEHUN (PU3UYECKUX NPOLECCOB, HA OCHOBE KOTOPbIX HA UCMOMHUTE/bHbIE
ycTpoiicTBa (MpuBOAbl) NogarTCs COOTBETCTBYHLWME KOMaHAbl C LEenbl ynpaBfeHUs 3TUMU (PU3NYECKUMMU
npoueccamnm UM OKasaHUSt Ha HUX BIIUAHUS.

5.14.2 NHTepHeT BeLleii

VIHTepHeT Bellein — 3T0 MHGpaCcTpyKTypa B3aMMOCBSA3aHHbIX 0OBLEKTOB, A0Ael, CUCTEM U MHGOopMa-
LMOHHBbIX PecypcoB BMeCTe C cepBucamu, KoTopble o6pabaTbiBaldT 1 pearmpyiT Ha MHopmauno, noctyna-
oWy 13 MaTepuanbHOro u BMpPTyanbHoro mMupoB (cm. 3.1.18). Mo cBoeli cyTu cucTtema UHTepHeTa BeLleWn
npefcrtaBnseT coboil ceTb y3/10B, OCHALLEHHbIX KaK AaTyMkamu, KOTOpble U3MePSIOT CBOMCTBA (PM3NYECKUX
06BbEKTOB, a 3aTeM nepefarT AaHHble, OTHOCALWMECS K 3TUM U3MEpPEeHUsIM, Tak U NpuBOAamMKn, KOTOpble M3Me-
HSOT CBOMCTBA (PU3NYECKMX 06BLEKTOB B OTBET Ha LU POBbIE BXOASAWME CUTHASDI.

MpumepamMy CUCTEM UHTEPHETA Bewelt MOryT CAYXUTb CUCTEMbI MEAULUHCKOrO MOHUTOPMHIA U cucTte-
Mbl MOHUTOPWHIA COCTOAHUA aTMocdepbl. 34eChb pe3ybTaToM paboTbl CUCTEM ABASETCA UHpopMauns, npea-
Ha3HayeHHas ANa oKa3aHWs NOMOLLWN NoAAM B UX AeATeNbHOCTM (Hanpumep, ncnonblyemas ans npegynpex-
AeHUss MefuLMHCKOro nepcoHana win noAroToBKW 4151 Sil0Aeid NPOrHO30B MOrogbl).

CucTeMbl MHTepHeTa BeLleil BK/IOYAT B3aMMOCBSi3aHHble MHPOPMaUNOHHbIE CUCTEMbI, B3anmogei-
CTByKOLNE C PU3NYECKNMMN 06bekTaMn. DyHAaMeHTaIbHYO Po/ib NPV NOCTPOEHUM CUCTEM UHTEpPHETa Belel
uUrparT UM poBbIE YCTPOICTBA MHTEPHETA BeWe B BUAE AAaTHMKOB M B3aUMOAENCTBYHOLWMX C (hnU3nyeckumm
06beKTaMn NCNOMHUTESNbHBIX YCTPOUCTB (NPUBOAOB). [aTuuk nsmMmepsieT 04MH UM HECKO/IbKO MapameTpoB 0f-
HOFO UNN HECKONbKUX (PU3NYECKUX 06BEKTOB, U BblAAET AAaHHbIE U3MEpPEeHWi, KOTopble MOryT 6bITb NepegaHsbl
no cetu. MNpuBog N3MEHSAET OAHO UM HECKONIbKO CBOMCTB (DU3NYECKOro 06beKTa B OTBET Ha MOJIy4YEHHbIE MO
CeTU KOpPpPEeKTHble BXOAHble AaHHble. Kak gaTuuku, Tak v NpuBoAbl MOryT ObiTb pas/INYHbIX TUMOB, HaNpuMep
TEepMOMETpPbI, aKkCenepoMeTpbl, BUAeOKaMepbl, MUKPO(OHbI, pesie, o6orpesaTenu, po6oTbl U NPOMbILW/IEHHOE
obopypoBaHue ANns NPOM3BOACTBA WM ynpas/eHus npoueccamu. [na nonyyvyeHus AONOAHUTENbHOM MHGOp-
mauun cm. [35].

N CKyCCTBEHHbIN UHTENMEKT MOXET CbIfpaTh BaXKHYH POJ/ib B KOHTEKCTE CUCTEM MHTepHeTa Belei. Cioga
BXOAMT aHann3 BXOAALMX AAHHbIX W NPUHATUE pPELUeHWUi, KOTopble MOryT MOMOYb B AOCTUXEHWUU LUenei cu-
CTEeMbl, TaKUX Kak ynpasaeHne uamyeckuMmn obbektamm n onsnyeckumuy npoueccamu, nocpescTBoM npepo-
CTaB/ieHUs! B peasibHOM BPEMEHU KOHTEKCTya/IM3upoOBaHHOW NPOrHO3HOW MHopMaumn.

5.14.3 Knbepdunsmnueckme cuctemsl

Knbepdunsnyeckmne cucteMbl — 3TO CUCTEMbI, aHa/IOTUYHbIE CUCTEMaM WHTEpHeTa Belleil, HO Takue, B
KOTOpPbIX /IOTUKA ynpaB/ieHUss NPUMEHAETCS K NOCTynarwLWiMM ¢ 4aTYNMKOB BXOAHbIM AAHHbIM C LEenbio Hanpas-
NATb paboTy UCNOMHUTENbHbLIX YCTPOWNCTB M TEM CaMblM BAUATH Ha MpoLecchl, npoucxoasiwue B GU3NYECKOM
Mupe.

MpumepoMm Knbepdusnyeckoldi cucteMbl MOXeET CAYXUTb poboT. B 3Tom cnydyae nocTynawuwme ot gat-
UYMKOB BXOAHbIE AaHHble HANPAMYH MCMNOMb3YHTCA ANA YNpaB/eHUss po60TOM W AN BbINOSIHEHUSA AeNCTBUiA B
hr3nyeckom mupe.

Po6oTOTEXHMKA OXBaTblBA€T BCE BUAbI AE€ATE/IbHOCTU, CBSA3aHHbIE C MPOEKTUPOBAHUEM, COOPKON, Npo-
N3BOACTBOM, yNpaBfeHWEM W WUCNOJSIb30BaHWEM POOGOTOB A5 BbINOSHEHUA Pa3/IMYHbIX NPUKAAAHbIX 3ajad.
Po60T COCTOMT 13 3/IEKTPOHHBIX, MEXaHUYECKNX, MPOTPaMMHbIX KOMMNOHEHTOB 1 BCTPOEHHbLIX Nporpamm, Tec-
HO B3aMMOAENCTBYOWMX APYF C 4PYTOM paan AOCTUXEHUS Lenei, NocTaBNeHHbIX B pamMKkax KOHKPETHOW npu-
knagHon 3agaun. Pob6oTbl 06bIYHO cofepXaT AaTyuku AN OLEeHKU UX Tekylein cuTyauumn; 6710kn ob6paboTkm
AN obecneyvyeHns KOHTPONSA M ynpaB/ieHUss NOCPeACTBOM aHanusa u NaHupoBaHus LeilcTBuiA; NpuBoabl AN
BbINO/THEHUST AelicTBUIA. MMpoMblWwieHHble Po6OThI, YyCTaHaB/MBAaeMble Ha NPOU3BOACTBEHHbLIX yyacTkax, 3a-
nporpaMmmmnpoBaHbl Ha TO, YTOObI B TOYHOCTU pa3 3a pa3oM U 6e3 Kakux-1mbo OTK/IOHEHUIA MOBTOPSATb OAHU U
Te Xe Tpaektopumn u gelricteusi. CepBucHbie pob0Tbl 1M PO6OTbLI AN COBMECTHON paboThbl ¢ 4enoBekoM (KO-
na6opatuBHble Po6OThl, KOBGOTbI) AO/MKHLI aAanTUPOBATLCSA K U3MEHSOWMUMCS CUTYyaunssm U gUHaAMUUYECKNM
cpegam. MporpamMmMmumpoBaHme 3TON TMH6KOCTM Ype3BblUYaliHO C/IOXHO M3-3a BCEell TO U3MEHUYMBOCTU, C KOTOPOIA
NPUXO4UTCS UMEeTb Aeno.

B kayecTBe KOMMOHEHTOB KNGEP(UINYECKUX CUCTEM CUCTEMbI M MOryT 6biTb YacTblo ynpaBnsatoLW,ero
nporpammMHOro o6ecrnevyeHnss 1 npouecca NAaHUPOBaHUA B paMKax napagurmbl «u3mepsii, nnaHupymn, gei-
CTBYyli», obecneuynBass pob6oTamM BO3MOXHOCTb MpUcnocabnMBaTbCA K CUTyauuum B Cay4vyasix NOsABAEHUSA npe-
NATCTBUIA UM NepeMeLLEHNs LeNeBbIX 06bEKTOB. O6beANHEHNE POBOTOTEXHUKN C cuctemamu MW B kayecTBe
KOMNOHEHTOB AeslaeT BO3MOXHbIM aBToMaTuyeckoe pm3nyeckoe B3aMMOAelCcTBME C 06bekTamu, OKpyXato-
Len cpefoin n nogbmu.
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5.15 [oBepue K cuctemam U

5.15.1 O6WwKe NoNoXeHns

Mop cnoco6HocTbio cucteMm M Bbi3biBaTb fOBepMe MOHMMAKTCA KayecTBa M CBOMCTBA, KOTOpPble NOMO-
ratoT COOTBETCTBYIOLWMM 3aHTEpPEeCOBaHHbLIM CTOPOHAM MOHATbL, COOTBETCTBYET /i cuctema W mnx oxunpaHu-
AM. OTW KayecTBa W CBOWCTBA MOTYT MOMOYb 3aUHTEPECOBaHHbIM CTOPOHaM y6eAnTbCA B TOM, YTO:

- cucteMbl VI 6binn AOMKHBIM 06pa3oM CNPOEKTUPOBaHbl M Obl1I0 NOATBEPXAEHO WX COOTBETCTBUE
JeicTByOWMM Npasuaam u ctaHgaprtam. 970 nogpasymeBaeT obecrneyeHne yBepeHHOCTH B KayecTBe U po-
6acTHOCTH;

- cuctembl UM co3paHbl B MHTEpecax COOTBETCTBYIOLWWX 3aMHTEPECOBAaHHbIX CTOPOH, MMEKLWKUX Co-
rnacosaHHble Lenn. 3TO nogpasymMeBaeT 0CBEOM/IEHHOCTb 3aMHTEPECOBAHHbLIX CTOPOH O MexaHu3Mmax pa-
60Tbl anroputmMoB M 1 NOHMMaHMEe UMW OB KUX MPUHLMMIOB (YHKUMOHMPOBaHUA cucTtembl V. 3To Takxe
nogpasymesaeTt obecneyeHne yBepeHHOCTU B KBanudukaunm n/mnym nposefeHne ceptuukaumm npoueccos
pa3paboTku u akcnayatauum M B COOTBETCTBMM C HOPMaTWBHO-NPaBOBbIMK TPEOOBAHMAMW 1 OTpAC/IEBbIMYU
cTaHgapTaMu, Korga TakoBble MMeENTCH;

- Hagnexawmm o6pasom UAEHTUDULMPOBAHbLI CTOPOHbI, OTBETCTBEHHbIE U MOAOTYETHble 3a Ccucrte-
Mbl UIA;

- cuctembl W paspabatbiBalOTCA U 3KCNIYaTUPYOTCA C YY4EeTOM COOTBETCTBYIOLMUX PErMoHabHbIX UH-
Tepecos.

JononHutenbHy nHpopmaynio CM. B TeXHUYeckoM oTyeTe [18].

5.15.2 PobacTHocCTb cuctem LA

MpumMmeHnTeNnbHO K cuctemam WM nof po6acTHOCTLIO NOHMMAETCA MX CNOCOBHOCTL Mpu N6bLIX 06CTO-
ATenbCTBax NofAepXxuBaTb npegnonaraswmiica ux paspaborumkaMmy ypoBeHb nokasaTtesieli Nnpou3BoauTesb-
HocTW. MpuMepom po6acTHOCTU SABNAETCA CNOCOOGHOCTb CUCTEMBI BbINO/HATL CBOW (PYHKLMK B NPUEMITIEMbIX
npegenax, HECMOTPSA Ha BHELIHEe BMeLlaTe/IbCTBO WM XECTKMe YC/10BUA OKpyxatwwein cpelbl. PobacTHOCTb
MOXeT OXBaTblBaTb Apyrme CBOWCTBA, Takue Kak XM3HeCnoCOO6HOCTb U HafexXHOCTb. Hagnexauiee dyHKUK-
OHupoBaHue cuctembl MM HenocpeACcTBEHHO CBA3aHO C 6€30MacHOCTbI0 3aMHTEPEeCOBaHHbIX B HEil CTOPOH B
[AHHOW cpepe nnn KoHTekcTe nubo obecneunBaeT ee (cm. [18]).

Hanpumep, pobacTHas cuctema MM Ha OCHOBE MAaLIMHHOIO O06y4YeHUs MOXeT 6biTb Cnoco6Ha BbINOJI-
HATb 0606LWeHne AN 3allyM/IeHHbIX BXOAHbIX AaHHbIX, npefoTepalias, Hanpumep, YpesmMepHy MNOArOHKY
MoZenn K AaHHbIM (NepeTpeHnpoBaHHOCTL). OfHMM N3 BapuaHTOB o6ecneyeHns pobacTHOCTU sABsSeTCcA 06-
yuyeHvne mogenun (Mogenei) c ncnonb3oBaHnem 60/bWNX HAOOPOB 06yYaOLWNX AaHHbIX, BKIOYAIOLWMX 3aLlyM-
NeHHble obyvawuwne gaHHble (cMm. [18]).

Hannune cBoiicTBa pobacTHOCTU FOBOPUT O CNOCOBHOCTU (MM HecnocobHOCTU) cucTembl obecneyn-
BaTb COMOCTaBMMble MokasaTesin MPOWU3BOAMTENILHOCTU Ha HETUMUYHBLIX AaHHbIX — B OT/IMYME OT faHHbIX,
OXuAaeMblX B X04e TUMNWUUYHbIX Oonepauuin, WM Ha BXOAHbIX faHHbIX, HEMOXOXMX Ha Te, Ha KOTOpbIX cucTema
6blna obydyeHa (cMm. [36]).

Mpu o6paboTke BXOAHbIX AaHHbIX OT cucTtembl VI oxupaeTtcs, 4To oHa OyaeT reHepupoBaTb NPOrHO3bI
(aBnsaowmecs ee pesynbraramu) B pamkax HEKOTOPOro npuemseMoro, cornacoBaHHoro u/mnm agekTnsHo-
ro gnanasoHa. flaxe ecnu atn pesynbTaTbl He ABNAIOTCA UAeasbHbIMU, CUCTEMA BCE elle MOXeT cyuTaTbCA
po6acTHoii, cuctemy VW, y KOTOpoi pe3ynbTaTbl 06paboTKM BXOAHbIX AaHHbIX He YKNaAblBalTCA B 3TOT Npu-
eM1eMblli, cornacoBaHHbIin n/unn adPeKTUBHLIN Ananas3oH, po6acTHOW cuMTaTbh Henb3s.

Po6acTHOCTL MOXeT No-pasHoOMYy MHTEPNPETUPOBATLCA A1 Pa3/INYHbIX TUMOB cuctem VN, Hanpumep:

- pobacTHOCTb PerpeccuMoHHOl Mofenn — 3TO CMNOCOBGHOCTb UMETb NpUeMaieMble METPUKA amninTyAbl
OTK/IMKA Npu NOO6OM KOPPEKTHOM BXOAHOM 3HAYEHWUU;

- pobacTHOCTb knaccudnKauMoHHOW MoAenn — 3TO CNOCO6HOCTb M3beratb NOSABIEHUS HOBbIX OWMBOK
knaccudumkauum npu nepexofe OT TUMWUYHBIX BXOAHbIX 3HAYEHWUIA K BXOAHbIX 3HAYEHUAM, HaxXOAALWMMCA B
onpejesieHHOM auanasoHe, OTNMYyalLWeMcs OT TUNUYHbBIX 3HAYEHUIA.

5.15.3 HagexHocTb cuctem A

HafexHoCTb — 3TO CNOCOBGHOCTb CUCTEMbl WM 06bekTa B 3TOM CUCTEME BbINOMHATL Tpebylowunecs oT
Hero yHKLMM B 3a4aHHbIX YC/I0OBUAX B TeYEHME YCTAHOBMIEHHOTO nepuoja BpemeHun (cm. [37]).

Mo HagexHocTblo cuctembl MW noHnmaeTcs ee cnoco6HOCTL NocsiefoBaTesIbHO M KOPPEKTHO BblAa-
BaTb Ha cTaguu akcnnyatauuu (cM. 6.2.6) Tpebyemble NporHo3bl (cM. 3.1.27), pekoMeHgauun n peLieHus.

Ha HageXHOCTb MOryT noBAUATb, Kak MUHUMYM, po6acTHOCTb, CNOCO6GHOCTL 0606WaTh, nNocnepoBa-
TeNIbHOCTb U XM3HecnocobHocTb cuctembl W, MpepnonaraeTtcs, Y4TO BCe BXOAHble AaHHble W HACTPOIKU
OKPYXEeHWS, COOTBETCTBYIOLME YCTAHOB/IEHHBIM KPUTEPUAM, LOJ/DKHbI NpaBu/bHO o6pabartbiBaTbCA B Xoge
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PYHKLMOHMpPOBaHMA cuctembl VI, HekoTopble U3 BXOAHbLIX AaHHbIX MOFYT OT/M4aTbCA OT TeX AaHHbIX, 4YTO
MCNOMb30BaNNCh Ha cTaanm pas3paboTky, HO KX MOSAB/IEHME BO3MOXHO B XOZe 3aKcnayaTtauuum cuctembl. Pe-
3epBupoBaHue cuctembl NV nnnm ee KOMNOHEHTOB TakxXe NOBbIWAeET HALEXHOCTb, obecneunBas peanusayum
NOTVKKM A€eN0BbIX NPOLLECCOB, KOTOpPble BeAyT cebs Tak Xe, kak U ncxogHaa peanusaunsa. PesepBHasa cuctema
BKNOYaeTcsa B paboTy B ciyyvae c6os cuctembl L.

HafgexHoCTb MOXeT cnoco6cTBOBaTh (PyHKLMOHANbHOW 6e30nacHOCTM cuctembl VW B TOM cMbIc/ie, 4YTO
B COOTBETCTBUMN C TPEOOBAHUAMU 3aMHTEPECOBAHHbLIX CTOPOH A1 3aWUTbl CUCTEMbI WM €€ YacTu OT onpepje-
NIEHHOTo BMAa OTKasa HYXHbl aBTOMaTu4yeckne Mepbl 3aluTbl 1 onepawuu.

5.15.4 )Xn3HecnocobHoCTb cuctem A

>XKun3Hecnocob6HOCTb — CNOCOBHOCTb cUcTeMbl GbLICTPO BOCCTaHaB/iMBaTb paboyee cOCTOsHME Mocne
nHungeHta. OTKa3oyCcTOMYMBOCTb — 3TO CMNOCOOGHOCTb CUCTEMbI MPOAO/HKATb PYHKLNOHUPOBATL (BO3MOXHO,
C NOHWKEHHbIMW BO3MOXHOCTAMU) NPV BO3HWKHOBEHUMN B cucTemMe cb6oeB, OTKA30B U HENCNPaBHOCTEN.

B cnyuae cuctem UW, kak u B cnyydyasx ApYrux TUNOB MHAOPMAaLMOHHbLIX cUCTEM, cb6on M OTKasbl 060-
pyZoBaHUsA MOTyT MOBAUATbL Ha NpaBWU/IbHOE BbINOJIHEHUE anropuTMa.

HapexXHOCTb 1 XN3HEeCnocobHOCTh B3aMOCBA3aHbl, 04HAKO OXMAAaeMble YPOBHU 0O6CNYXMBAHUA U OXU-
[aHVs pa3/finyHbl, NPUYEM YCTAaHOB/IEHHbIE 3aMHTEPECOBAHHbIMW CTOPOHAMW OXWAAHUSA B OTHOWEHUWN XU3HE-
CNOCO6HOCTM, BO3MOXHO, HUXE. B cnyyae onpegeneHHbiX TUNOB C60EB 1 0TKA30B XM3HEeCnocobHas cucrema
MOXeT NPefNoXnTb NOHKEHHbI YPOBEHb PYHKLMOHUPOBAHMWSA, KOTOPbI MOXeT ObiTb MPpUeMsiemMbiM 415 3a-
MHTEPECOBaHHbLIX CTOPOH. XXN3HECNOCOOHbIE CMCTEMBbI TaKXe AO/IKHbI MO Mepe HeobxoAuMOCTM npegycma-
TpuBaTb CNOCO6bLI BOCCTAHOBAEHUSA paboTOCNOCOGHOCTM.

5.15.5 YnpaBnsemocTb cuctem A

YnpaBnsaemocTb — 3TO CBOWCTBO cuctembl VM, o3Hauvawuwee BO3MOXHOCTb AfIA YesioBeKa WU WHO-
ro BHELWHEro areHTa BMelwwnBaTbCa B (DYHKLMOHUPOBAHME CUCTEMbI. YNpaBasaeMoCTb MOXeT AOCTUraTtbCs 3a
cueT NpefocTaB/iEHNA HAAEXHbIX MEXAHU3MOB, C MOMOLLLbIO KOTOPbIX areHT MOXeT B3ATb Ha cebs ynpaBrsieHune
cuctemoii NN.

KntouyeBblM acnekToMm ynpaBfisieMOoCTu ABASETCHA onpefeneHne Toro, kakme areHTbl (Hanpumep, nocras-
WMKA NPOAYKTOB MU CEPBUCOB, NOCTaBLIMK KOMMNOHEHTOB VW, nonb3oBaTesib, W/vnn perynvpyloLwmnin opran)
MOTyT yNnpaBnaTb TEMU WUIW UHbIMW KOMMOHEHTamu cuctemsl UN.

LononHnTeNnbHy MHopMauno 06 ynpaBnsieMoCTM MOXHO HalTU B TEXHMYECKOM oTyeTe [18], nogpas-
aen 9.4.

5.15.6 O6bSACHUMOCTb cuctem U

O6BACHUMOCTb — 3TO CBONCTBO cucTtembl M npepocTtaBnisAiTb B MOHATHOM A5 nw4ein Buge mHopma-
LU0 O CyLLeCTBEHHbIX (dakTopax B/IUAKLWMX Ha pe3ynbTaTbl ee PYHKLMOHMPOBaHNA. OO6BACHUMOCTb MOXET
6bITb OCOOEHHO BaxHa, Korga BblpabaTbiBaeMble cuctemoil AW peweHus 3aTparuBalT MHTepechbl pusnye-
CKMX nuuy,. JII0AN CKNOHHbI HE JOBEPSITb PELIEHWID, €C/IM HE MOTYT MOHATb, YTO K HEMY MpPMBESIO, OCOBEHHO
€eCcnn 3TO peleHne Kaknm-nm6o obpasom HebGNaronpusATHO AN HUX JIMYHO (Hanpumep, OTKaszaHO B Npepno-
cTaBNeHUn KpeauTa).

O6BACHUMOCTb TakKe MOXeT ObiTb MOME3HBIM MHCTPYMEHTOM Npu Banugauuu cuctembl VW, paxe ecnu
npMHUMaeMble peLleHns HanpsaMyl He BNUAIOT Ha ngel. Hanpumep, ecnu cuctema VN aHanusnpyet npeg-
CTaB/IEHHYK Ha U306paXeHWn CLEeHYy C Uenbi uaeHTudukauymm B Heli 06BbEKTOB, TO MOXET ObiTb NOJIE3HO
yBUAEeTb 06bACHEHNE MPUYMH PELLUEHNS, KacalLleroca cofepxaHus CueHbl — Kak cnocob y6eauTbcs B TOM,
4yTO pesynbTaTbl NAeHTUUKaLMN 4eNCTBUTENbHO COOTBETCTBYIOT TOMY, UYTO yTBEpXAaeTcsa. B uctopun cucrtem
M n3BecTHbl NpuMepbl, Korga npyu OTCYTCTBMM Takoro poga O6bSCHEHWI BMOCIEACTBUM OKasbiBasioCb, YTO
NW-cuctema naeHTmdgunympoBana HeKOTopble 06bEKTbl B CLIEHE Ha OCHOBE MPUCYTCTBOBABLUNX B 06YyYatoLLmMx
AAaHHbIX C/lyYanHbIX KOppensayui.

O6BACHUMOCTL MOXET npolwe obecneyMBartbCa ANA O4HWX TUNOB cuctem WU, yem gnsa gpyrux. Tak,
06BACHUMOCTb F1yH6OKNX HEVPOHHBIX CEeTEel MOXET NpeacTaBNAaATb NPo6/eMy, MOCKO/IbKY C/TOXHOCTb CUCTEMBbI
MOXeT 3aTPyAHUTb NpefoCcTaB/ieHNne OCMbIC/IEHHOTO 06bACHEHMA TOro, Kak cucTeMa npuwia K peleHuio.

OcHOBaHHble Ha npaBuiax aaropuTMbl, Takne Kak CUMBOJIbHble MEeTOAbl U AEPEBbSA pPeLIeHuid, 4acTo
CUNTAlOTCA XOPOLWO OO6BACHUMbIMW, MOCKOJIbKY CamMu npasuia HanpsaMyr MNO3BOAAKT AaTb OnNpefesieHHble
06bACHEHNA. TeM He MeHee, 3TN 06 BACHEHUA MOTYT CTAHOBUTLCHA MEHee MOHATHbLIMWU N0 Mepe Toro, Kak byayT
pacTu pa3Mepbl U CIOXHOCTb Takux Mogenei.

5.15.7 MNpepckasyemocTb cuctem A

Mpegacka3dyemocTb — 3TO CBOMCTBO cuctembl VW, garouiee BO3MOXHOCTb 3aMHTEPECOBAHHbIM CTOPOHaM
Jenatb HafeXHble NPeAnooXeHUs o pesynbTatax ee paboTel. MNpeackazyemMocTb UTpaeT BaXHYH posib B o6e-
cneyeHnn npuemaemoctu cuctem MM n yacto ynomumHaeTtcs B gebartax Mo 3Tvke B OTHOWeHun cuctem UW.
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[loBepune K TEXHONOIMSAM 4acTo OCHOBAHO Ha NMpeackasyeMocTu: cMCTeMe [0BEPSIOT, ec/in ee MnoJsib3oBaTenu
CMoco6HbI NpeackasaTb, kak cuMcTtema noBefeTt cebs B onpefesieHHol cuTyauum, — nycTb Aaxe 3TW Mofb30-
BaTe/IN 1 He CMOTYT 06BbACHUTL (hakTopbl, exalne B OCHOBE NOBeAEHUA cucTeMbl. HanpoTus, nonb3oBatenu
MOryT NOTEPSITb AOBEPUE K CUCTEME, eC/IM Ta HayHeT paboTaTb HEOXMAAHHbLIM 06pa3oM B cUTyauusix, Korga
NpaBW/ibHbIA OTBET KaXeTCs OYEBUAHBIM.

TeM He MeHee, NMeeTCs HECKOJ/IbKO Npo6sieM C HaMBHbIM NpefcTaB/ieHMEM O NpefcKkasyeMocTu, OCHO-
BaHHOM Ha mjee O TOM, YTO Ye/I0BEK [O/IKEH UMEeTb BO3MOXHOCTb NpefckasbiBaTb NoBegeHne cuctembl W

- onpegeneHne, HeMnocpeLCcTBEHHO ONMMparLLeEeCcss Ha NOHUMaHWe 4Yesl0BEKOM, MO CBOeli cyTn cybbek-
TMBHO. OnpepeneHne nNpeackasyeMocTn A0/HKHO MCMNOoNb30BaTb 06bEKTUBHbIE, KOJIMYECTBEHHO U3MEpPUMble
Kputepuu;

- [O/MKHa 6blTb BO3MOXHOCTb YCTAHOBWUTHL AoBepue k cucteme UM B cnyyae, korga, Hanpumep, OfMH-
e[ MHCTBEHHbIN Yes/I0OBEK HE MOXET npefjckas3aTb ee TOYHOE MOBejeHMe BO Bcex cuTyauusix. Ctatucrmyeckas
rapaHTusi YMeCcTHOCTM noBeAeHuss cuctembl MW MoXeT 6biTb 60siee nonesHoil. O60CHOBaAHMEM Takoro yT-
BEPXKAEHUA CNYXMUT TO, YTO MHOrMe MeToAbl MallMHHOIO O6yyYeHUs BblAalT Hen3bexHOo Henpeackasyemble
pesynbTarhbl.

MpepckasyeMocTb B3aMMOCBsi3aHa C TOYHOCTbIO. MoBbIWaKLWMe TOYHOCTb MeToAbl MOTYT CHU3UTbL BEPO-
ATHOCTb TOrO, YTO cucTembl VI 6yayT BblgaBaTb HenpeackasyeMble pesynbTaTbl.

5.15.8 MNpo3payvyHoCcTb cuctem U

Mpo3payHocTb cuctem U nogaepxvmBaeT YeNOBEKO-OPUEHTUPOBAHHbIE LieNIM CUCTEMbI U ABNSIETCS Te-
MOl MpoAOo/IKAKLWMXCA MccnegoBaHnin n guckyccmin. ObecneyeHne npo3payHOCTM B OTHOLWIEHUM CUCTEMBbI
NN moxeT BkIOYaTb nepefavy 3aMHTEpPecOoBaHHbIM CTOPOHaM COOTBETCTBYHLEH MHopmauum o cucteme
(Hanpumep, cBeAeHWiA 0 Lenax, U3BECTHbIX OrpaHUYeHnsIX, onpeaeneHunsax, NPOEeKTHbIX peweHnsax, npeanono-
XEHUSAX, XapakTepucTukax, Mogensix, aNroputMax, Mmetogax obyyeHus u npoueccax obecneyeHus kavyecTsa).
Kpome TOro, obecneyeHme npo3pavyHoCcTU cuctemsbl A MOXeT BKIOYaTb MHDOPMUPOBAHMNE 3aMHTEpPeCcOBaH-
HbIX CTOPOH O MOAPOGHOCTSX, KacawlmnXcsa AaHHbIX, UCNOMb3yeMbIX NPU CO3[4aHUMU CUCTEMbI (Hanpumep, O
TOM, Kakue, rge, Korga u noyemy cobuparTcsl faHHble, U Kak OHW UCNOJb3YHTCS), a Takke 3aliuTbl nepco-
Ha/IbHbIX faHHbIX — BMeCTe CO CBEAEHUSAMU O Ha3HAYEHUN CUCTEMbI 1 O TOM, KaK OHa Oblsla NOCTPOEeHA M pas-
BepHyTa. O6ecneyeHne Npo3pavyHOCTU TaKkKe MOXET BK/OYaTb UHPOPMUPOBAHNE 3aUHTEPECOBAHHbIX CTOPOH
0 BbINOJIHSIEMbIX Mpoueaypax u 06 Mcnonb3yemoM ypoBHe aBToMaTu3auum.

MprumeuyaHue — PackpblTue onpeneneHHolt MHpopMaLun B MHTepecax 06eCNeUeHnsi NPO3PaYHOCTU MOXET
MPOTVBOPEUMTL TPeboBaHKSIM Mo 06ECNEYEHNI0 GE30MACHOCTY, KOH(PUAEHUNAIBHOCTU U 3alUTe HEMPUKOCHOBEHHOCTU
YaCTHOI XM3HU (NEPCOHASTbHbBIX JAHHBbIX).

5.15.9 MNpepB3ATOCTL N CNpaBeaIMBOCTbL cuctem A

MoHAaTne «HeoAuHaKoBbIN noaxod» (bias) B 3aBUCMMOCTM OT KOHTEKCTa MOXET noapasymeBaTb Kak
«NpefB3AaTOCTb, HEOO6BEKTUBHOCTbL», Tak 1 NPOCTO «AncepeHLMpOBaHHbIR NOAX0A».

B 06n1aCcT UCKYCCTBEHHOIO UHTENNEKTa NoA «AMgPEepPeHLMPOBaHHbIM NOAX0A0M» MOHUMAaeTCA naes o
TOM, 4YTO pasHble cuTyauum TpebylT pas3sIMyHOro nogxoda. B atom cmbicne anddepeHUMpoBaHHbIN NOAX0A4,
No3BO/ISIET CUCTEMAM MalMHHOro 06yyYeHnsa cyamTb O TOM, YTO OAHA CUTyauua oTanvaeTcs oT APYrOi, 1 BECTH
cebsa no-pasHomy. Takum obpasom, andhepeHLMPOBaHHbIA NOAX0L ABASeTCA PpyHAaMeHTalbHbIM QakTOpPoOMm
AN npouecca MallWHHOIO 0byyvyeHua n Ansa ajantauun NnoBefeHnss K KOHKPEeTHOM cuTyauuun, ¢ KOTOpol npu-
XO4MTCA CTaNknBaTbCA.

OpHako B coumasibHOM KOHTEKCTE Moj TEPMUHOM «NpefB3ATOCTb» 4acTo NOHMMAaeTcs MnpeacTaBfeHne
0 TOM, YTO OnpejesieHHble Pa3/IMyns B OTHOLEHUU K KOMY-TO WM YeMy-TO ABNAIOTCA Hecnpasef/InBbIMU.
Bo u3bexaHve nytaHuubl B KOHTekcTe WM BMecTO faHHOro TepMuHa WMCNOoMb3yeTcs TEPMUH «HecnpaBsef-
nuBocTb» (unfairness), o3HavawWMini HeonpaBAaHHy AndhepeHynaunto B oTHOWEHUN 1 06paboTke, B pe-
3y/ibTarte KOTOPOW oTAaeTcsa npefnoyTeHne onpegesieHHbIM rpynnamM, KOTOpble BbIUIPbIBAKOT MO CPABHEHUIO C
ApyrvMmu rpynnamu. Hecnpasegnveoe noBefeHne cuctembl VI MOXET NPUBECTU K HEYBAXEHWIO K dhakTam K
CNOXMBLWIMMCA YOexaeHnamM 1 HopmaMm, cleAcTBMEM Yero MoryT cTaTb paBopuTU3M M/UMNN QUCKPUMUHALUS.

HecmoTpAa Ha To, 4YTO onpefeneHHas gudepeHLNPOBAHHOCTL B OTHOWEHUN Heobxoauma Ana Hagne-
xawei paboTtbl cuctembl VIV, B Hee MoXeT BbiTb HenpeJHaMepPeHHO BBeJeHa HexenaresibHas npeaB3AaToCTb,
4YTO MOXEeT MPUBECTM K Hecnpaseg/NBbIM pe3ynbTaTtam paboTbl CUCTEMbl. VICTOYHWKM HexenaTenbHol npeg-
B3ATOCTM B cuctemax MW B3ammocBsA3aHbl U BK/OYAKOT B ce6s KOTHUTUBHYIO NpPefB3ATOCTb YenoBeka, npeg-
B3AITOCTb B AaHHbIX U NPeAB3ATOCTb, KOTOPYK NOPOXAAIT UHXEHepHble pelleHus. MpeaB3AaTocTb B 0byya-
IOWNX AaHHbIX ABASETCA OCHOBHbIM MCTOYHMKOM NpenB3ATOCTM B cuctemax MW. KorHntuBHas npegB3faToCTb
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yesiloBeka MOXeT MOBAUATL Ha pelleHus, kacawuwuecs cbopa n 06paboTKM faHHbIX, apXMTEKTYpPbl CUCTEMBbI,
0b6yyeHnss mogesnei, a Takke Ha Apyrue pelleHuns, NpMHUMaemMble B X04e pa3paboTku.

MuUHUMK3AUNA HexenaTeslbHON NpeaB3ATOCTM B cucTeMax VIV aBnseTca CNOXHOW 3ajavell, O4HaKo Bbl-
ABMIeHNe U ycTpaHeHue npeaB3ATOCTM BO3MOXHbI (CM. [14]).

5.16 Bepudpukauma n sanugauma cuctem

Bepugurkauus siBAsieTcs NoATBEPXAEHWEM TOro, YTO cucTemMa 6blla NOCTPOEHA KOPPEKTHO M BbINOJI-
HSieT yCTaHOBJ/IEHHble TpeboBaHuA. Banugauusa siBnseTca NOATBEPXAEHUMEM MNOCPeACTBOM NpencTaBleHus
06bEKTUBHbIX CBUAETENLCTB TOrO, YTO ObIIN BbINOJIHEHbI TPEOGOBAHMA B OTHOLWEHWW KOHKPETHOro npeano-
naraeMoro Ucnosib3oBaHUs uNu npumeHeHus. OTHOCAWMECA K Bepudukauum u Banugauum coobpaxeHus
BK/tOYAOT cnegytouiee:

- HEKOTOpble CUCTEMbI SABNAKTCA MOJIHOCTbI BepuduumpyemMbiMn (T. €. MOTyT 6biTb BepUMUMpPOBaHbI
BCE KOMMOHEHTblI CUCTEMbI NO OTAENLHOCTM NGO cUCTEMA B LIENIOM);

- HEeKoTOopble CUCTEMbI ABMAKTCA YACTUUYHO BEpUULUPYEMBIMU Y HACTUUYHO CNOCOOBHLIMM NPONTKN Banu-
pauunto (ecnu, Hanpumep, N0 KpanHeiln mMmepe OANH KOMMOHEHT CUCTEMbI MOXET OblTb MHAMBUAYANBHO Bepudu-
LupoBaH, a ocTasibHble KOMMOHEHTbl U CUCTEMA B L,e/IOM CNOCO6HbI NPOWTYM Banugaumio);

- HEeKoTOopble CUCTEMbl ABAAKTCA HEBEPUPUUUPYEMBIMU, HO CNOCOBGHLIMM MPONTM Banupauyuto (ecnu,
Hanpumep, HW OAMH KOMMOHEHT CUCTEMbl HEe MOXeT ObiTb BEPU(ULMPOBAH, HO BCE KOMMOHEHTbI CUCTEMbI,
nn6o cucTema B LLe/IOM CMOCOGHbI NPOTM Banupauuio);

- HekoTopble CUCTEMbI ABAAIOTCA HEBepUULUPYEMBIMU Y CNOCOGHLIMU UL YACTUYHO NPONTU Banu-
pauunto (ecnu, Hanpumep, HX OAUH KOMMOHEHT CUCTEMbI HE MOXET ObiTb BEPUULNPOBAH, HO XOTSA Obl O4MH U3
KOMMOHEHTOB CMOCO6EH MHAMBMAYANBHO NPOITM Banugayuio);

- HEKOTOpble CUCTEMbI ABNAKTCSA HeBepuuumpyemMmbiMnU U HE CNOCOGHBIMU MPONTM Banupauuto (ecnu,
HanpuMmep, HW OANUH KOMMNOHEHT CUCTEMbI HE CNOCO6GEH NPOATU HU BEpUGUKALUKD, HA Banngayuio).

5.17 Ncnonb3oBaHue cuctem VI B HECKOMIbKUX HOPUCAUKLNAX

Cuctembl W moryT pasBepTbiBaTbCA M IKCMyaTMpOBaATbCA B OPUCANKLMAX, OT/INYHBIX OT TEX, B KOTO-
pbiX cucTeMa 6bisia cnpoekTMpoBaHa u/unum nsrotToeneHa. PaspaboTyunkn n npoussoauTenu cuctem U gonx-
Hbl MOHMMAaTb, YTO NPUMEHSEeMble HOPpMaTUBHbIE MpPaBOBble TpeboBaHNA B pasHbIX HPUCAUKLUAX MOTYT pas-
nnyaTbCs.

Hanpumep, oT aBTOMO6U/IS, NPOU3BEAEHHOIO B OAHOI HPUCAUKLMK, MOXET noTpeboBaTbCA COOTBET-
cTBMe otmyarowmmca HopMmaTuBHbIM NpaBOBbIM Tpe6OBaHVIFIM, yTOObLI ObINIO pa3pelieHo BBE3TN ero Ha T1ep-
PUTOPUIO C APYTrOiA HOPUCANKUNEN.

Kpome Toro, cuctemsl VN 06bI4HO TpebytoT cbopa, 06paboTKM U MCNOMb30BaHUA AAaHHbIX Ha CTagusax
pa3paboTku u akcnayatauum cuctembl W, a Takke yHUUTOXEHUSA faHHbIX Ha cTajuu BbiBOAa M3 akcnayaTa-
uun. Pa3paboTyunkun, NpousBoauTeENn W nosb3oBaTtenu cuctem WU fonxHbl 3HaTh, YTO HOPMaTUBHbIE NPaBO-
Bble Tpe60OBaHUA B OTHOLWEHUM cHbopa, MCNOb30BAHUA W YHUUTOXEHUS AaHHbIX TaKkKe MOryT pasfimyaTbCs B
pasHbIX PUCANKLUAX.

UT0o6bl CMATYNTL NOCNEACTBUA HEOAMHAKOBOCTU HOPMAaTUBHbLIX NPaBOBbLIX TPe6OBaHWA, pa3paboTumnkn 1
npoussoautenn cuctem WM MoryT ncnosb3oBatb OAHY WM HECKOJIbKO M3 CNeAykLlmx Mep:

- BbIIBUTE MPUMEHUMbIE HOPMAaTUBHbIE NpaBOBble TpeboBaHUsA, nog Kotopble cuctema NN moxet nog-
nagatb Ha 3Tane noAroToBKW. B nx yucno AOJKHbI ObITb BK/1IOYEHbI HOpMaTMBHbIE NpaBOBble Tpe6OBaHVIﬂ,
Kacatlimeca cbopa, NCNOMb30BaHNA N YHUUTOXEHUA AaHHbIX;

- paspaboTaliTe njaH MCNOMHEHUS NPUMEHUMbIX HOPMATUBHbLIX NPAaBOBbLIX TpebOBaHWiA TOl PUCAUK-
unmn (Tex pucankumin), B KOTopoi(bix) NnpegnonaraeTcs pasBepHyTb M 3KcnayaTuposaTtb cuctemy UW;

- paspaboTaiiTe n1aH MOHUTOPUHIa UCNOJIHEHUS HOPMAaTUBHbIX NPaBOBbLIX TPeboBaHWii BO BpeMs npo-
€KTUpOoBaHMA 1 pa3paboTku, pa3BepTbiBaHWA, 3KCNyaTauum u BblBOAA U3 akcnayatauuu cuctemsl VU,

- paspaborTaiTe nnaH MOHUTOPUHra NObIX N3MEHEHWA B HOPMAaTUBHbLIX NPaBOBbIX TpeboBaHNAX U pe-
arMpoBaHus Ha HUX;

- BHegpwuTe rmbkne noaxoabl K NPOEKTUPOBAHUIO, pa3BepPTbIBAHUIO U AKCNyaTauuu.

5.18 CoumanbHOe BO3aelicTBUNE

Cuctembl NN HecyT c co60i psf pUCKOB, KAaTEroOpUM KOTOPbIX ONPeAenaTCsa TAXECTbo NOTeHUUanbHbIX
nocneAcTBUIA 0TKa30B, C60EB M HEOXMAAHHOIO MoBefeHMs. B 4yncno cywecTBeHHbIX (DaKTOpPOB AN OLEHKU
YPOBHSI puUcka BXOAAT cnepytouine:
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- TUN npocTpaHcTBa AeWCTBUIA, B pamMkax KOTOPOro cuctema (YHKUMOHMPYeT (Hanpumep, 3TO MOryT
ObITb pEKOMEeHZauun Unm xe npsMblie AENCTBUS, BbINOJIHSIEMbIE CUCTEMON B €€ OKPYXEHUN);

- MPUCYTCTBUE WM OTCYTCTBUE BHELIHErO HaA30pa;

- TUN BHeLWHero Hagsopa (aBTOMaTU3MPOBAaHHbI UM py4dHoit);

- 3TMyeckas 3HAYMMOCTb 3ajaun uam o06aacTu NpUMeHeHus;

- YPOBEHb NPO3PaYHOCTM pEeLLUEeHN nam aTanoB 06paboTKK;

- CTeneHb aBTOMAaTM3aLUN CUCTEMBI.

Hanpumep, NnpuMeHsiemas B He UMeloLeid 3TUYeckoin 3HaymMmocTn obnactu cuctema U, kotopas nuwb
JaeT pekoMeHAaunn 1 He MOXeT AelicTBOBaTb CaMOCTOSATENIbHO, MOXET ObiTb OTHECEHA K KATeropuu HU3KOro
pucka. W Hao6opoT, cuctema NN mMoxeT GblTb OTHECEHa K KaTeropuu BbICOKOrO pucka, ecnu ee peliicteus
OKa3blBalT NPsIMOe BO34ENCTBUE HA XW3HW MOLEN, ecnv oHa gelicTByeT 6e3 BHELWHEro Hag3opa, a npouecc
NPUHATUA ee peLleHnin ABNSeTCS HeENPO3payHbIM.

MpumMeyaHne — B KOHKPETHbIX 06/1aCTAX NPUMEHEHNST cucTeM M MOryT GbiTb MPUMEHUMbI AOMNOSIHUTE bHbIE
HOPMAaTMBHbIE NPABOBbLIE TPEGOBAHWS, NOMIMTUKMA U CTAHLAPTbI, KOTOPbIE MOTYT BbIXOAUTH 33 PaMKU OMMUCAHHOMO B aHHOM
pasfene aHanusa BO3AeicTBYS.

5.19 Ponu 3anHTepecoBaHHbIX CTOPOH

5.19.1 OO6wwne NosIoXeHUs
Kak nokasaHo Ha pucyHke 2, B 0611aCTU UCKYCCTBEHHOIO MHTE//IeKTa 3anHTepecoBaHHble CTOPOHbI MO-
ryT BbINOMHATL pAA posieii u cybponeii. 3T ponm u cybponu onucaHsl B nyHkTax 5.19.2—5.19.7.

MpumeyaHne — OpraHuM3auma uam cyGbEKT MOryT B3siTb Ha Ce0s1 BbINOSIHEHWE 60/1ee OAHON ponn WUan
cybponu.

PucyHok 2 — Ponn 1 cy6posn 3aMHTEPECOBaHHbIX CTOPOH

5.19.2 MNoctaBwuk NN

5.19.2.1 O6uwmre nonoxeHus

MocTaBlWmK VI — 3TO opraHu3aumsa unu cybbekT, KOTOpbIA npegocTaBnseT NpoAyKTbl U/Mnun ycnyru, uc-
nonb3ylowme ofHYy UIN Heckonbko cuctem WM. B uncno nocrtaswmkos NN BxogAaT noctaBwmukn nnatgopm VA
W NOCTaBLMKM NPOAYKTOB unan ycnyr .

5.19.2.2 MocTaswunk nnargopmbl N

MocTtaBlmk nnatopmbl MM — 3TO opraHmsaums nam cyGbEeKT, KOTOpbIA npegocTtaBnseT ycnyrn (cepsu-
Cbl), NO3BONAKOLWME APYIUM 3aMHTEPECOBAHHLIM CTOPOHaM MPOM3BOAUTL NPOAYKTbI unu ycnyrn V.

5.19.2.3 lNocTasWwunk npogykra unun ycnyrn UNiA

MocTaBlKMK npoaykta unu ycnyru (cepsuca) MIM — 3To opraHmsaumss uan cyOGbEeKT, KOTOpbIA npepno-
cTaBnseT NpoaykTbl uau ycnyru (cepsucel) W, asnawwmecs nnb6o HenocpecTBEHHO NPUTOAHbIMU ANSA UC-
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nosb3oBaHnA kKnneHTom WU unu nonb3oBatenem WA, nubo npegHasHauyeHHble 18 WUHTerpauum B CUCTEMY,
NCNo/b3yoL Y0 KOMNOHEHTbI VI Hapsay ¢ kKomnoHeHTamu 6e3 UN.

5.19.3 MNpowussoauTens A

5.19.3.1 O6wune NonoxeHus

Mpounssoantens M — 3To opraHmsauma nnm cybbekT, KOTOPbIA NpoekTupyeT, paspabaTbiBaeTt, TecTupy-
€T 1 pa3BepTbiBaeT NPOAYKTbl UAW nNpegocTaBnfeT yCayrn, ncnosb3yrume ogqHy Uan Heckosibko cuctem U.

5.19.3.2 Pa3pa6oTtunk

Paspab6oTunk MM — 3710 opraHm3aums nnam cybbekT, KOTopbli 3aHMMaeTcs pa3paboTkoi NMPOAYKTOB U
ycnyr . Mpumepamun paspaboTunkoB UM MOryT cnyxuTb (He orpaHuyuBasicb MMu):

- NMPOEKTUPOBLLUK MOAENN: CyObeKT, KOTOPbI nonydvyaeT faHHble U NMOCTAHOBKY 3ajayu M co3gaet Mo-
penb U,

- MMNeMeHTaTop mMogzenu: cybbekT, KoTopblli nonydyaet mogens WU v ykasbiBaeT, Kakue BblUMCIEHUSA
cnepyeT BbINOMHATL (faBas ykasaHUs, Kak MCNOMb30BaTb MOAE/b U HAa KakmxX BblYUCNUTE/IbHbIX pecypcax —
Hanpumep, Ha npoueccopax Tnna CPU, GPU, ASIC, FPGA);

- BepuuKkaTop BblUMCIEHUI: CYObEKT, KOTOPbLIA MPOBEPSIET, YTO BbIYMCAEHUS BbINO/HAKTCS B COOTBET-
CTBUMN C NPOEKTHbIM peLUeHUEM;

- BepudukaTtop mogenu: Cy6bekT, KOTOpbIi NpoBepseT, YTO nokasaTtenu Npou3BOAUTENbHOCTU MoLenu
N coOTBETCTBYIHOT NMPOEKTHOMY peLleHUto.

5.19.4 KnueHt N

5.19.4.1 O6wue NonoxeHus

KnneHT UM — 3To opraHusayms unm cybbekT, KOTOPbI Mcnosib3yeT NpoaykT unm ycnyry WA Henocpega-
CTBEHHO, 60 nyTeMm Mx npegocTaBneHns nonb3osatenam UNW.

5.19.4.2 Monb3oBatenn U

Monb3oBatens N — 3T0 opraHusaums uam cyobekT, KOTOPbIA MCNOMb3yeT NPOAYKTbl nan ycayrm V.

5.19.5 MNapTHep N

5.19.5.1 O6wue NonoxeHus

MapTHep VN — 3To opraHu3auunsa unm cybbekT, KOTOpbli npefocTaBiseT ycnyrn B cdpepe UCKYCCTBEH-
HOro uHTennekta. MapTHepbl N/ MOryT BbINO/HATE TEXHUYECKYH pa3paboTKy npoaykTtoB unu ycnyr AW, npo-
BOAUTbL UX TECTUPOBaHUE U Banngauyuio, npoBoAUTL ayanT npumeHeHns UW, oueHmBaTb NPOAYKTbI UKW YCyrn
M, a Takke BbINOMHATbL gpyrne 3agaun. MNMpumepsbl pa3nunyHbiX BUA0B naptHepoB WM obeyxpgatoTca B nocne-
ayrouwux nogpasgenax.

5.19.5.2 CucteMHblii nHTerpatop A

CuncteMHblit uHTerpatop VIM — 3To opraHnsaums am cyo6bekT, KOTOPbIi 3aHMMaeTCs MHTerpaynein Kom-
noHeHTOB VI B 60n1€e KpynHble CUCTEMbI, NOTEHUMAIBHO TakKXe BK/UalLlWme KOMNOHEHTb 6e3 V.

5.19.5.3 MocTaBLWMWK AaHHbIX

MocTaBLWMK AaHHbIX — 3TO opraHu3auunsa uaM cybbekT, KOTOpbIi npefocTaBnseT AaHHble, NCMOMb3ye-
Mble ANna npou3soncTea npoaykros U wnnu npepoctasneHus ycnyr UW.

5.19.5.4 Ayauntop 1A

Ayantop NN — 310 opraHmnsaumnsa unm cybbekT, 3aHMMalWwmiica aygutoMm opraHusaumnii, KoTopble Npoun3-
BOJAT, NpefoCTaBNAT UAN UCNOMb3YIOT cucTtembl VI, € uenblo OUeHKM COOTBETCTBUA cTaHgapTam, noaunTu-
Kam u/vunn HopMaTUBHbLIM NPaBoOBbIM TPebOBaHUAM.

5.19.5.5 OueHwuk N

OueHwWwuk NN — 370 opraHusaums nam cybbeKT, KOTOPbIA oueHMBaeT nokasatesn Npon3BOAUTENbHOCTYU
OAHOI AN HecKonbKnx cuctem UA.

5.19.6 Cy6bekT A

5.19.6.1 O6wWMe NonoXeHuns

Cyb6bekT M — 3To opraHusaums uam cyb6bekT, Ha KOTOpPbIA okasbiBaloT Bo3geincTene cuctema M, npo-
AYKT N vnn ycnyra UA.

5.19.6.2 Cy6beKT faHHbIX

Cyb6bekT obyyawmx gaHHbIX — 3TO OpraHusaunsa uamM cyGbekT, Ha KOTopblit cuctembl MM okasbiBaloT
cnepylwuiee BO3LeNCTBME: B C/lyyae, Korja OTHOCALWMECH K OpraHu3auum nunm 4enoBeky AaHHble UCNOMb3YHoT-
ca ansa obydyeHusa cuctembl VI, BO3MOXHbI HEraTMBHbIE NOCMEACTBUSA AN 6€30MacHOCTM M HEMPUKOCHOBEH-
HOCTU YaCTHOW XW3HM (3aWMTbl NEepPCcOHanbHbIX AaHHbIX). MNMocnegHee 0COGEHHO akTyasllbHO B TOM Criydvae,
Korga cyb6bekT gaHHbIX ABnseTca u3nyecknm nuLom.
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5.19.6.3 [Apyrve cy6beKThl

[Opyrumun opraHusaunammn nam cybbektamu, Ha KOTOpbIX OKasbiBalT Bo3gelicTBue cuctema W, npogykr
VN vnn ycnyra U, moryT 6biTb, Hanpumep, dunsnyeckue nuua wam coobuwectsa. Npumepamy MOryT CAYXuTb
notpebutenn, KOTopble B3auMOAENCTBYIOT C COuMasbHOW CeTbio, NMPefocTaBAsAlLWENd pekoMeHgaLum ¢ uc-
nonb3osBaHnem UW; nnm xe Bogutenn TPaHCNOPTHbIX CPeACTB, OCHALWlEHHbIX CpeacTBamMy aBToMartm3auum Ha
ocHoBe WI.

5.19.7 CooTBeTCcTBYHOWME YNO/THOMOYEHHbIE OpraHbl

5.19.7.1 O6uwmre nonoxeHus

CoOTBETCTBYHOLMMUN YNOSTHOMOYEHHbIMW OpraHamMmun SBNASAITCA opraHu3auum WM cyb6bekTbl, KOTopble
MOryT OoKa3aTb B/usaHue Ha cuctembl VA, npoayktel WA nnu ycnyrm UN.

5.19.7.2 Pa3paboTumky NONUTUK

PaspaboTunkn nonutuk (ycTtaHaBnuBallMe NOAUTUKM AULa WM OpraHbl) — 3TO opraHusauum unm
cyb6bekTbl, obnagatrowme NONHOMOUYMAMUN YyCTaHaABANBATbL HA MeXAYHapOAHOM, perMoHasbHOM, HauuOoHaslb-
HOM WAN OTpac/eBOM YPOBHSX NOJIMTUKM, CNOCOGHbIE OKa3aTb BAMUSAHME Ha cucTtembl VW, npoayktel W nnn
ycnyrn NI,

5.19.7.3 Perynartopsl

Perynatopbl — 370 opraHu3auuu unm cybbekTbl, o6nagarowme noHOMOYNAMY ycTaHaBAnBaTb, peanu-
30BaTb 1 o6ecneumBaTb CO6GI0AEHNE HOPMATMBHbLIX NMPaBOBbIX TpeboBaHUli B COOTBETCTBUN C HAMEPEHUAMMU
NOMMTUK, YCTAHOB/IEHHbIX pa3paboTunkamu nonutuk (5.17.9.2).

6 >XXU3HEeHHbIV UuKn cuctembl A

6.1 Mogenb XXU3HEeHHOro yukia cuctembl U

Mopgenb Xu3HeHHoOro umkna cuctembl W onucbiBaeT 3aBonwouuio cuctembl N OoT BO3HUKHOBEHUA 3a-
MbiC/la A0 BbiBOAA M3 aKcnayatauuun. [aHHbI cTaHdapT He npegnucbiBaeT Kakoi-nMbo KOHKpeTHOW mogenu
XW3HEHHOrO uUuMkia. BmecTo 3T0oro B HEM OCHOBHOE BHMMaHVe o6paliaeTcs Ha XxapakTepHble gnsa cuctem U
npoLecchl, KOTOpPble MOTYT NPOUCXOAUTb B TEYEHME XU3HEHHOTO LMKNa cuctembl. XapaktepHole ana U npo-
Leccbl Y UX XPOHOJIOTMYecKMe nocsenoBaTelbHOCTU MOTYT MMETb MECTO Ha OAHOM WM HEeCKOJIbKUX CTafusix
XU3HEHHOrO UMKMa, a OTAEe/bHblE CTAaAUMN XU3HEHHOTO LUKAAa MOTYT NOBTOPATbLCS B TEYEHUE XU3HEHHOIO LUK-
na cuctembl. Hanpumep, BO3MOXHO HEOAHOKpPATHOE MPUHATME peLleHUi i 0 NOBTOPHOM MPOXOXAEHWU cTaani
«NpPOEKTMpoBaHne 1 paspaboTka» U «pa3BepTbiBaHWe» A5 pa3paboTku U BHEAPEHUs ucnpasfieHnii owmn6ok
N 0GHOBMEHUI CUCTEMBI.

Mogenb XW3HEHHOTO LMKNa CUCTEMbl MOMOraeT 3aMHTepPecoBaHHbIM CTOPOHaM co3faBaTb cuctembl VA
6onee athPpekTMBHO N NPOAYKTUBHO. Mpy pa3paboTke MOAENMN XU3HEHHOIO LMKIa NOMe3Hbl MeXayHapoaHble
cTaHgapTbl, B TOM uucne [6] gna cuctem B uesnom, [38] gna nporpammHoro obecneyveHus u [39] — ana go-
KyMeHTaunn Ha cuctemy. I3TU MexAyHapofHble CTaHAapTbl ONWUCbIBAOT MPOLLECChbl XU3HEHHOro uukna ans
nbbIX cMcTeEM U He ABAATCA cneuyndunyeckumn ana cuctem U, Ha pucyHke 3 nokasaH npumep ctaguin u
BbICOKOYPOBHEBbIX MPOLLECCOB, KOTOPbIE MOTYT MCNO/b30BaTbCA B XW3HEHHOM uUukne cuctem UA. Ctaguum u
npoLecchl MOTyT BbINOMHATLCA UTEPATUBHO, YTO YacTo TpebyeTcs B xo4e pa3paboTku v akcnayatauum cuctem
NN. VimeeTca psf acnekTos, KOTopble cregyeT NPUHATbL BO BHMMaHWe npu pas3paboTke MoAesnn XWU3HEHHOro
uukna. Mpumepamun Takmx acnekToB SIBASKOTCA:

- NocneacTBuA A0S CTpaTermyeckoro ynpasfieHus, BO3HUKawlmne BcnencTeme paspaboTku u/unm wuc-
nonb3oBaHusa cucrtem WA,

- nocneacTeus Ans 6e30nacHOCTU U HENPUKOCHOBEHHOCTWM YacCTHOWM XM3HU (3aliMTbl NMEPCOHasIbHbIX
JaHHbIX) BCNeaCcTBUE UCMOMb30BaHMA 60MbWNX 06BEMOB AaHHbIX, HEKOTOPbIE U3 KOTOPbIX MOTYT ObiTb «4yB-
CTBUTE/IbHbIMM» NO CBOEMY XapakTepy;

- yrpo3bl 6e30MacHOCTM, BO3HMKaKLMe BCAeLCTBME 3aBUCMMOro OT AaHHbIX npouecca pa3paboTku cu-
CTEMbI;

- (pakTopbl NPO3PAYHOCTM M O6BACHUMOCTM, BKKOYAA HaNMYMe CBELEHUN O MPOUCXOXLEHUN OAHHbLIX U
CNoco6HOCTb AaTb 06BbACHEHUE TOro, Kak onpefensTcs pesyabTaTel paboTbl cuctems V.

Ha pucyHke 3 npuBefeH npumep cTaguii 1 BbICOKOYPOBHEBbLIX NPOLLECCOB B MOAENN XU3HEHHOTO LMKa
cuctembl NN, B TMpunoxeHnn A nokasaHo, Kak 3Ta MoAesib XW3HEHHOro uukna cucrtembol U cooTHocUTCA C
onpeneneHnemM X1U3HEHHOro uukna cuctemol VN, paspaboTaHHbiM OpraHu3ayein 3aKOHOMNYECKOro COTPYAHN-
yecTtBa u passutna (O3CP).
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PurcyHok 3 — Mpumep cTagnii U BbICOKOYPOBHEBLIX NPOLIECCOB
B MOZJE/IN XXU3HEHHOro Lukna cuctemsl VA

Cuctembl I oTnnyaloTcsa OT APYIUX TUNOB MH(OPMAaLNOHHbIX CUCTEM, YTO MOXET MOBMMATbH Ha Npo-
Leccbl B MOAENN XU3HEHHOTO uukna. Hanpumep:

- 6ONbLWMHCTBO CUCTEM 3aNPOrpamMmMmUPOBAHO Ha TO, YTO6bI BECTM cebst TOUHO onpeesieHHbIM 06pa3om,
06yC/OBNEHHbIM TPEO6OBAHUAMU K HUM U UX cneundurkaunamm, cuctemol VA, ncnonesywme mawmHHoe 06-
yyeHue, NPUMEHSIOT MeToAbl 06yYeHUss U ONTUMMU3aLUN HA OCHOBE AaHHbIX A4/ 06paboTKN CUSIbHO Bapbupy-
IOLLMXCA BXOAHbIX AAHHbIX;

- TpaAuLMOHHbIE NPOrpamMMHbIe NMPUMOXEHUSA, Kak NpaBuao, npeackasyeMbl, B TO BpeMs Kak npejckasy-
eMocTb cuctem MM BcTpeyaeTcsa He Tak 4acTo;

- TpaguuMOHHbIE MPOrpamMMHbie MPUIOXKEHMA Takke OObIYHO SABMAKTCA BepuduuupyeMbiMu, B TO Bpe-
M5 KaK OLeHKa npoun3soauTesibHoCTM cuctem WU yacto TpebyeT NpuMeHeHnsa CTaTUCTUYECKNX NoAX040B, U UX
Bepudnkaymna Moxet 6biTb NPo6GAEMaTUUYHON’;

- cuctembl M 06bIYHO HyXAalTca B page yaydlwawwux utepaunii ana OOCTUXEHUS npuemaemoro
YPOBHS NMPOU3BOANTENBHOCTK.

KntoueBblM acnektom cuctem W asnsetca ynpasneHne fgaHHbIMKW (OXBaTtbiBatloliee NpoLecchbl U UH-
CTPYMEHTbI A/19 KOMNAEKTOBaHUA AaHHbIX, UX aHHOTMPOBAHWSA, NOATOTOBKU, NPOBEPKM KayecTBa, (hOpPMMpPO-
BaHuWs BbIGOPKM U ayrMeHTauun).

Mpouecchbl pa3paboTkn 1 TecTupoBaHnsa ana cuctem WU takxke oTimMyalTcs, NOCKObKY 3TW NPOLECCHI
onATb Xe onMpalwTcA Ha AaHHble. Bce cTaHoBMUTCA ele 6o0nee CNoXHbIM B cnyyae cuctem WU, ucnonbsy-
IOLLMX HenpepbiBHOE obyyeHne (Takke U3BECTHOE Kak npojoskakwlieeca obyyeHme wuam obyyeHune Ha npo-
TSHXKEHUW BCEro XW3HEHHOro LukNa), rae cucrtema obyvyaeTcs M Ha cTaguu akcnnyatauuun, u rge tpebyetcs
perynsipHoe npoBejeHue TeCTMpPOBaHus.

Mpouecc ynpaBneHus Bepcuamu y cuctem WA otnnyaeTca oT TOro, YTo NPUMEHSETCA B cnydae Tpaau-
LMOHHOIO MporpamMMHoOro obecneyeHus. Ecnu B cnyyae TpaguuMOHHbIX NMPOrpamMMHbIX MPUNOXEHWI pelaeT-
cA 3ajava ynpas/ieHUs BEpCUAMM Koda M UCNOb3ylTcA YHKUMK, onpefensiouime pasnmiunusa mexay aTuMu
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BepcusaMu, To B cnydae cuctem U pasnuumsa mexay BepCcUsMU BK/IOYAKT pas/iniuua kak B koge, Tak U B
MoZenu. B crnyyae npyMMeHeHus MalWHHOIO 06yYeHMs TaKke yYMTbIBalTCA pasnnymsa B 0O6y4valLmx gaHHbIX.

HekoTopble npouecchbl XW3HEHHOro uukna cuctem WA, KoTopble OT/INYAKTCA OT NMPOLLeCCOB XMU3HEHHOIO
uMkna TpaAuLnMoOHHOIo NporpammHOro o6ecrneyvyeHus, o6eyxgarwTcsa B 6.2.

Ha pucyHke 4 nokasaH npumep MoAenn XWU3HeHHOro uukna ansa cucremol V. Bo3mMOXHbl pasnivyHble
MOZEeNN XN3HEHHOMO LMKAa B 3aBUCMMOCTM OT pas/inyHbIX MeToA0B pa3paboTku. Ha pucyHke 4 npusepeHa
nocnefoBaTesIbHOCTb CTaAWA XMU3HEHHOTO LMKAa, A5 KaXA0N N3 KOTOPbIX yKa3aHbl NPOLECCHI, ABSKOLWMECH
3HauYnmbIMKn ana cuctem VA mn Tpebytouwime A0NOAHUTENBHOTO aHanni3a noMMmo TOro, YTo Heo6XxoAuM B XoAe
pa3paboTku TUNUYHBLIX cuctem 6e3 V.

PucyHok 4 — TpumMep Mogenn X13HEHHOro uvkna ans cuctemsl VA
C ykasaHuem crieyudmyeckmx ansa A npoueccos

Kak nokasaHo Ha pucyHke 4, paspaboTka u skcnnyataumsa cuctem WA, kak npaBuao, HOCAT 6onee ute-
paTuBHbI XapakTep, 4eMm B cfnyvyae cuctem 6e3 V. Cuctembl VIV CKNOHHbI BbITb MeHee npeackasyembiMu,
N 06bIYHO AN AOCTMXKEHUA cucteMoin VM ceoux uenein TpebytoTcs onpeaesnieHHbli onbiT paboTbl € Hell u ee
HacTpoiika.

6.2 Ctagmun n Npouecchbl XU3HEHHOTOo Lukna cucrtemol VA

6.2.1 O6uWMme NoONoXeHUs

OnucaHHble HWXe B COCTaBe KaXAol cTaguu npouecchl NpeAcTaBnisloT coboi penpe3eHTaTUBHbIE Npu-
Mepbl, NOCKOJIbKY KOHKPETHbIe MnpoLecchl 6yayT 3aBuceTb OT KOHKpeTHOl cuctemsbl . Tpoueccbl MOryT Bbl-
NONHATLCA B pas3/IMYHOM nopsAake, a B HEKOTOPbIX cayvyadax — napasiyiesibHO.

JaHHble npoueccbl camu no cebe He 06a3aTenibHO ABAAKTCA cneundunyeckumm gna WA, ogHako cBs-
3aHHble C VI puUcKn n BO3MOXHOCTM NMPUAAIOT UM B 3TOM KOHTEKCTe 0cob60e 3HauveHue.

6.2.2 HavanbHaa ctagus

HauyanbHasa cTagusa BbINOHAETCA Torga, Korga OfHa WM HEeCKONbKO 3aMHTepPeCcOBaHHbIX CTOPOH pe-
wakT npespaTnTb WAEK B peasibHYl cuctemy. HavanbHasa cTagma MOXeT BK/HOYaTb HECKOJIbKO NPOoLeccoB
N pelleHunii, KoTopble NPUBOAAT K PELLEHN0 NepeiTn K cTaaum NpoeKkTupoBaHusa n paspaboTkn. B xope xus-
HEHHOrO LMKNa K HavyasibHON cTafMM BO3MOXHO MOBTOPHO BEPHYTHLCA B TOM C/lyyae, ecnm HoBas MHdopmauns
6yfeT BbifiB/IeHa Ha 6o0siee NO3fHMX CTaAMAX, HanpuMep MOXEeT oKasaTbCH, YTO CUCTeMA TEeXHWYECKM wunu
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(pHaHCOBO Hepeanusyema. lMpumMepamMyu NpoLECCOB, KOTOpPble MOTYT NMPOUCXOAUTb Ha HavanbHOW cTaguu,
ABMAKTCA criegyouimne.

LlenenonaraHve. 3anHTepecoBaHHble CTOPOHbI AO/DKHbI ONpeaenuTb, 3a4eM Heobxoammo paspabatbl-
BaTb cuctemy VI, kakyto npobriemy cucTemMa pellaeT, Kakylo NoTpe6GHOCTb KIMeHTa cuctema yAoBeTBOpPSeET,
Kakue fefioBble BO3MOXHOCTU o6ecneynBaeT, KakKumMu MOryT ObiTb METPUKM YCNELWHOCTH.

Pa3spaboTka TpeboBaHU. 3anHTepecoBaHHble CTOPOHbI AO/MKHbLI chopMUpoBaTh Ha6op TpeboBaHwit
K cucteme M, oxBaTbiBawLWNX BECb €€ XMU3HEHHbIA LMKN. Hecnocob6HOCTb NOArOTOBUTL TpeboBaHUSA K CTa-
ANAM pas3BepTbiBaHWA, 3KCNAyaTaunun 1M CHATUSA C 3KCnayaTauum MoXeT npusectu K npobnemam B byayuiem.
BbIsBUTbL MOTeHUWasibHble PUCKW W HeNnpegHamepeHHble NocnefCcTBUA CO34aHua U akcnayaTauum cucTembl
MOXeT NOMO4Yb NOAX0A, NpeAycMaTpuBalLWmnii NpuBNeYeHe psifa 3anHTepecoBaHHbIX CTOPOH 1 3KCMEPTOB U3
pas3nnYHbIX NpeaMeTHbIX o6nacTeil. 3anHTepecoBaHHble CTOPOHbI A0/MKHbI N03a60TUTLCA O TOM, YTOOLI Tpe-
6oBaHusa kK cucteme M obecneumBanu AoCTUXEHUE Leneil co3gaBaemMoin cuctembl V. TpeboBaHMS AOMKHbI
yuuTbiBaTb TO, YTO MHOrMe cuctembl A He sSBNAWTCSA npejcka3yeMbiMu, a Takke TO BO3AeNCTBME, KOTopoe
Takas HenpeackasyemMoCTb MOXET OkasaTb Ha [OCTMXKEeHue uenein. 3anHTepecOoBaHHble CTOPOHbI AOJKHbI
NMPUHATb BO BHMMAaHWe (PakTop HOPMaTWMBHbLIX MPaBOBbIX Tpeb6oBaHUl U 06ecnevYnTb MCMNOSIHEHWE COOTBET-
CTBYHOLLUX 06A3aTeNbHbIX NOMUTUK Npu pa3paboTke u akcnayatauum cuctem U,

YnpaBneHvue puckamun. OpraHmsaumnm A0/KHbI OLeHMBaTh CBA3aHHble ¢ VA puckM Ha NpoOTsSXXEeHUn Bce-
roO XXM3HEHHOTO UMkna cuctembl VIN. Pe3ynbTatom 3TOW AeATeNbHOCTU AOJIKEH CTaTb niaH o6paboTky pucka.
YnpaBneHue puckamu, BK/OYasi BbIIB/IEHWE, OLEHKY M 06paboTky cBasaHHoro ¢ W pucka, onucaHo B [40].

OpraHu3aumnm AO/MKHbI ONpeAennTb NOTeHLManbHblli yuep6 1 npenmyliecTsa, CBsA3aHHble C CUCTEMONA
MW, B TOM uncne nyTeM NpoOBefEeHUs KOHCY/bTauuil ¢ TUNUYHLIMW NONb30BaTensaMu. B pesynbtate gaHHOro
npouecca MoXeT 6biTb ChopMMpOBaH HabGOpP LEHHOCTEW, CNOCOGHbIX B Aas/ibHENLLEM HanpaBnAaTb pa3paboT-
Ky yacTeli U 3/IEMEHTOB CUCTEMbI, BKAKYasA (PYHKLMOHANbHbIE BO3MOXHOCTM CUCTEMbI, NMOJIb30BATE/bCKUIA
UHTepdeiic, AOKYMeHTaLNI0 ¥ BapuaHTbl ncnonb3oBaHua. OpraHusaunam cnepyeT AONOSHUTENbHO M3y4vaTb
M YTOYHATb 3TU LEHHOCTM [0 Takoi cTeneHu, 4Tobbl Te MO cTaTb YacTblo TpeboBaHWl Kk cucteme. B yTou-
HEHUN W OMUCAHUM LEHHOCTE MOryT MOMOYb MpPaBOBble KOHUenuuu (BkMYasi KOHUENUUM npasB 4YesioBeka),
coumanbHOl OTBETCTBEHHOCTU M 3alLUThl OKpYXawL e cpeabl.

B pononHeHne k 06bIYHO paccMaTpMBaeMbIM PUCKaM, CBSA3aHHbIM C CUCTEMOW (Hanpumep, pUcKM ANs
6e30MacHOCTN U 3alUTbl NEpPCOHasIbHbIX AaHHbIX), HEOOXOAMMO MNpeAyCcMOTpPeTb NaaH 06paboTKM PUCKOB,
CBSA3aHHbIX C BbIABMEHHbIMU LLEHHOCTSAMMU.

O6ecneyeHne MNpo3payvyHOCTU M NOAOTUYETHOCTU. 3aMHTEpPECOBaHHbIM CTOpOHaM crepyeT ob6ecne-
YNTb Ha MNPOTAXEHUN BCEro XM3HEHHOTO LUMKNa LOKYMEHTMPOBAHME Takmx acnekroB, Kak NpouCXoXAeHue
[aHHbIX, JOCTOBEPHOCTb MCTOYHWKOB Aa@HHbIX, YCUINA NO CMATYEHUI PUCKOB, peasim3oBaHHble MPOLEecChbl u
pelweHns — ANs BCECTOPOHHEro NMoHMMaHWSA TOro, Kak AOoCTurarTcsa pesysbTaTbl PYHKLMOHMPOBAHUSA cucTe-
Mbl I, a Takxke gns ueneil NnogoT4ETHOCTU.

MnaHnpoBaHue 3aTpaT N PUHaHCUpPOBaHME. 3anHTepecoBaHHble CTOPOHbI AO/IXHbI MPOrHO3MPOBaTh
3aTpatbl Ha cuctemy VI B TeueHMe BCEro XU3HEHHOrO LuMkKaa u obecneynBaTb Hannume UHaHCUPOBaHUSA.

MnaHnpoBaHMe pecypcoB. 3anHTepecoBaHHble CTOPOHbI AO/MKHbI ONpeaennTb, Kakue pecypcobl Tpeby-
I0TCA AN peanusannum 1 3aBepLlleHns KaxX40n U3 cTafuini XU3HEHHOro Lukna, n obecneynTtb A0CTYMNHOCTb 3TUX
pecypcoB npu BO3HWKHOBEHUM NOTPe6GHOCTM B HUX. CriegyeT 06paTuTh BHUMaHWE Ha faHHble, KOTOpble MOTyT
notpeboBaTbCAa A1 pa3paboTkn u/mnm oueHkn cuctembl MW, B cnyyvae cuctembl VW, ncnonbaytolleir mawinH-
Hoe obyuyeHue, ocoboe BHMMaHWe cneayeT yaenAaTb ob6ydyawlmm, BaangaumnoHHbIM U TECTOBbLIM AaHHbIM.

O6ecneyeHne peasinlyeMoCcTu. HavyanbHaa ctagus NogBOAWT K MPUHSTUIO pelleHnss 0 TOM, ABNSeTCS
nm cuctema UM peannsyemoin. MoxeT 6bITb MpoBeAeHa AEMOHCTPaLMsA paboToCNOCO6HOCTN KOHUENUUN ¢ Le-
Nbl0 onpefesieHnss COOTBETCTBMSA CUCTEMbl TpeboBaHMAM U LensaMm. B uncno npumepos TpeboBaHWil 1 Lenei
MOTyT BXOAUTb cnegyrowme:

- cucTema pellaeT NocTaBfeHHY npobnemy;

- cucTema peanusyet 4efI0BY0 BO3MOXHOCTb UM ob6ecneymBaeT BbINOSIHEHUE MUCCUU;

- cuctemMa obecneymBaeT yka3daHHble BO3MOXHOCTU U XapakTepPUCTUKN.

Ecnu cuctema W npusHaeTcs peannsyemoli, TO 3aMHTEPECOBaHHbIe CTOPOHbI MOTYT NPUHATL pelleHne
0 nepexoje Ha cTaguio NpoekTupoBaHusa n paspaboTku.

6.2.3 lNpoekTupoBaHne n paspaboTka

[JaHHaa cTagns HauMmHaeTcs € NPOeKTUpoBaHuUsA n paspaboTku cuctembl VW 1 3aBepliaetcs, korga cu-
ctema W rotoBa K npoxoxpeHuwo Bepudukaumm n Banupauun. Ha atoii ctagmu, n B 0CO6EHHOCTU nepejg
ee 3aBeplUeHMEM, 3anHTepecoBaHHble CTOPOHbI AO/DKHbI 06ecneunTb, 4TO6bLI cuctema WA yposneTBopsia
nepBoHayanbHbIM Lenam, TpeboBaHMaM, a Takke APYrMM Lensm, BbIBNEHHbIM Ha HavyanbHOW cTaguu. Mpu-
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Mepamu MpoLeccoB, KOTOpPble MOTYT NMPOUCXOAUThL Ha CTaAun NMPOEKTUPOBaHUSA U pa3paboTku, ABNAKTCA cne-
aywouue.

BbipaboTka nogxopna. 3anHTepecoBaHHble CTOPOHbI AOJ/IKHbI ONpeAennTb 06LLMIA NOAX04 K NMPOEKTU-
pOBaHUIO, TECTMPOBAHUIO M NOATOTOBKE K MPUEMKE M pa3BepTbiBaHU cuctembl M. Bbibop noaxoga MOXeT
BKNOYaTb aHann3 noTpebHoCTel B 060pyA0BaHMM M NPOrpamMmMHOM ob6ecneyeHumn; aHanns UCTOYHUKOB KOM-
NMOHEHTOB (Hanpumep, pa3paboTka C Hyns, 3akynka 060pyf0oBaHUA Ha pblHKe, UCMO/Ib30BaHWE NMPOrPaMMHOro
obecneyeHns ¢ OTKPbITbIM UCXOAHbLIM KOAOM).

BbI6Op apXUTEKTypbl. 3anHTepecoBaHHble CTOPOHbLI AOJ/DKHbI ONpeAennTb U 3af0KyMeHTUpoBaTb 06-
LWyl apxutektypy cuctembl V. Mpouecchbl Bbibopa apxXxMTekTypbl U NOAX04a B3aMMOCBSA3aHbl, MO3TOMY MOryT
notpeboBaTbCca UTepaynm UxX NOOYEPESHOro BbINOJIHEHUS.

OnpepgeneHne NCTOYHMKA KOJa. 3auHTepecoBaHHble CTOPOHbI AO/MKHbI ONpeaenuTb, paspabaTtbiBaeT-
cA nnu npuobpeTaeTcsa NporpaMMmHbIA kog Ans cuctemsl UN.

Micnonb3oBaHue obyvarowmnx gaHHbIX. Cuctembl NN aBnaoTca BONAOWEHNEM MPUOBPETEHHbIX 3HA-
HUA. Micnonb3oBaHue obyyawWmUx AaHHbIX siBAsSETCA dyHAaMeHTasibHOW 4YacTbl npouecca pas3paboTku cu-
ctem AW Ha ocHOBe MalMHHOro obyyeHus (cm. 5.10).

O6paboTka pucka. OpraHusauum [AO/MKHbI BHEAPUTb MPOLECCbl M Mepbl KOHTPOAS U ynpaB/fieHus,
npegycMOTpeHHbIE NaaHOM 06paboTkm pucka (cm. [40]).

6.2.4 Bepucpukauua n sanmgayms

Ha ctagun Bepudumkaumy n Banugauum NpoBepsieTcs, YTO CO3faHHasA Ha cTaAuu NPOEKTUPOBaHUA U
pa3paboTkn cuctema VN paboTtaeT cornacHo TpeboBaHNSAM U COOTBETCTBYET MOCTaB/EHHbIM LEeNsaMm.

Mpumepamn npoueccos, KOTOPble MOTYT NPOUCXOAUTL Ha cTaguu Bepudukaunn n Banugaumu, ABNaT-
ca cnepywoume.

Bepudmkaumsa. Kak gns nporpaMmHoro obecneveHus, Tak u gnas obopynoBaHuWsi NPOBOAUTCA TeCTUPO-
BaHWe C Uesibio NPOBEPKN (PYHKLMOHAIbHLIX BO3MOXHOCTEN U BbIAB/IEHWUS OWMOOK M HEA0YETOB. Takke MOXeT
6bITb NMPOBEAEHO TECTMPOBAHMWE MHTErpauuy cucteM. MOXHO MPOBECTM TeCTbl NPOU3BOAUTENILHOCTU Ha CO-
OTBETCTBME BPEMEHM OTKNMKa, 3anasfblBaHWsA W APYTMX CYWeCTBEHHbIX Mokasateneli Npou3BOAUTENBHOCTU
cuctembl N ycTaHOBNEHHBIM TPpebOBaHUSAM.

BaxHbiM acnektom cuctem U asnsietca HeobxoammocTb y6eanTecs B TOM, YTO BO3MOXHocTn U pa-
6oTaloT Tak, Kak npegnosarasnocb. 370 TpebyeT KOMMNAEKTOBAHWA, NOATOTOBKM U UCMONb30BAHUA TECTOBbIX
AaHHbIX. TecToBble AaHHble AO0/DKHbl ObiTb OTAENbHbIMUA OT AOObIX APYIUX AAHHbLIX, UCNOMb3yeMbIX B X0Ae
NPOEKTUPOBaHNA 1 pa3paboTku, a TakKe pernpe3eHTaTUBHbIMU B OTHOLUEHUWN TeX BXOLHbIX AAHHbIX, KOTOpble,
Kak oxupaeTcs, byaeTt obpabaTtbiBatb cuctema M.

Mpremka. 3anHTepecoBaHHble CTOPOHbI Npu3HalT cuctemy VN hyHKUMOHAIBHO 3aBEPLUEHHON, NMet-
e NnpMemaeMbli YpOBEHb KayecTBa U rOTOBOW K pa3BepTbiBaHUIO.

MOHUTOPUHI N NepecMoTp PUCKOB. OpraHmnsauum LO/MKHbI B COOTBETCTBUM C NaaHOM o06paboTku pu-
CKOB MPOBOAMTbL aHanu3 pes3ysbTatoB Bepudurkauum, TeCTUPOBAHUA 1 Banugauum Ans Toro, 4tobbl 3HaTb O
CoBbITUAX U YCNOBUAX, NPUBOAALWMM K puckam (cMm. [40]).

6.2.5 Pa3BepTbiBaHue

Ha ctagum passepTtbiBaHua cuctema WM yctaHaBnmBaeTcs, BbiNyckaeTcs w/vnu HacTpamBaeTcs (KOH-
urypupyetcsa) ana (yHKLMOHMPOBaAHUSA B LENEBOM OKpYyXeHuu. lMpumepamu npoueccoB, KOTOpbie MOryT
NPOMCXO4MTb Ha CTaAumn pasBepTbiBaHWsA, ABMATCA cneayolne.

LlenenonaraHue. Cuctembl VI moryT 6biTb pa3paboTaHbl B OAHOM OKPYXXEHWUU, a 3aTeEM pas3BEPHYTHI B
Apyrom. Hanpumep, cuctema aBToMaTMyeckoro 6ecnmioTHOro ynpaB/sieHUs TPAHCNOPTHbIM CPeACTBOM MOXeT
ObITb pa3paboTaHa B nabopaTopumn, a 3aTeM pas3BepHyTa B MUAIMOHAX aBToOMoGwuei. Apyrne Tunbl CUCTEM
M moryT 6bITb pa3paboTaHbl Ha YCTPOWCTBAxX KAMEHTOB, a BMNOCAEeACTBUM pa3BepHYTbl B obnake. s HEKO-
Topbix cuctem UM BaxHO pas3nnyatb pa3BepTbiBaeMble KOMMNOHEHTbl NMPOrpaMMHOro o6ecneyeHnss u Ucnosib-
3yemyto (3TUM nporpamMmHbIM ob6ecneyeHnem) mMoaesib, KoTopass MOXeT ObiTb pasBepHyTa OTAesbHO. B Takux
cny4yaax nporpammHoe obecnedyeHue n MofeNlb MOTyT 6biTb pa3BepHYTbl HE3ABMCUMO APYr OT Apyra.

O6paboTka pucka. OpraHmsauun JoMKHbl aHanM3npoBaTbh U COBEPLLIEHCTBOBATL NPOLLECCHI U MEXaHU3-
Mbl YNIipaBNeHUss puckamu, a Takke MOryT CKOpPpekTMpoBaTb NjaaH 06paboTkn puckos (cm. [38]).

6.2.6 Skcnnyartauua ¥ MOHUTOPUHT

Ha cTtaguu akcnnyataumu M MOHUTOpPUHra cuctema UM paboTaeT m 06bIYHO AOCTyNHa AN MCNO/b30-
BaHWA.

Mpumepamn nNpoLeccoB, KOTOPble MOTYT NPOMCXOAUTb Ha CTaguu aKcnayatauum v MOHUTOPUHra, ABNSA-
lTCA cnegywouwme.
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MOHUTOPUHT. Befetca MOHUTOPUHI Kak HOpMasibHOTro (PYHKLMOHMPOBaHUA cucTtembl WU, Tak n nHuu-
OEHTOB, BK/lOYas HeJOCTYNHOCTb, c60M BO BpeEMS BbINOSIHEHUA U ownbku. O6 3TMX COOLITMAX coobliaeTcs
COOTBETCTBYHOLWMM nocTaswmkam VI onsa npuHatnsa mep.

Hanagka v pemMoHT. Ecnu cuctema UM He pabotaet, c6ouT unu pabotaeT ¢ owmbKamMu, TO MOXET Mo-
TpeboBaTbCA NpoBeAEHNE PEMOHTHbIX PaboT Y TEXHUYECKOTO 06CYXNBAHUSA CUCTEMBI.

O6HOBNEHME. MoryT NpoBOANTLCA OOHOB/IEHMS MPOrpaMMHOIo o6ecnevyeHusi, Mogenu u annapaTHoro
obecneveHus cuctembl VIV c uenbio BbINOSTHEHUSA HOBbLIX TPE6OBaHM 1 MOBbLIWEHUA 3P EKTUBHOCTU, NPOU3-
BOAMTENILHOCTU U HaAEeXHOCTH.

Moponepxka. Monb3oBaTtensam cuctembl VW npepocTtaBnsetca nwbas nognepxka, Heobxogumasa gns
YCNELHOro UCNOMb30BaHNS CUCTEMBI.

MOHUTOPWVHI 1 MepecMoTP PUCKOB. OpraHusaunmn f0MKHbI BECTU MOHUTOPUHT cucTembl VI Bo Bpems
ee aKkcnayatauum ¢ uenblo obecnevyntb M NOBbICUTb Ka4yecTBO M 3P EKTUBHOCTb MnpoLecca ynpaB/ieHus pu-
ckamu (cm. [38]).

6.2.7 HenpepbiBHaa Banugauusd

Ecnn cuctema WM ncnonb3yeT HenpepbiBHOE 06yyeHue, TO cTaaus akcnayaTtauum m MOHUTOPUHTa [0-
NnosiHAeTCca cTafueil HenpepbiBHON Banugauuun. Ha 3aToli ctagum Bce TO BpeMs, noka cuctema paboTaeT B
pexume MPOMbILWEHHONM 3KcnayaTauun, Ha NOCTOSHHOW OCHOBE NPOBOAUTCA MHKPEMeHTasnbHOoe oby4yeHue.
PaboTta cuctembl VI NOCTOAHHO MPOBEPSAETCHA Ha KOPPEKTHOCTb C MCMOMb30BaHWEM TECTOBbIX AaHHbIX. B
TakoW cuTyauum Takke MOXeT nNoTpeboBaTbCA OOHOB/IEHWE CaMUX TECTOBbIX AAaHHbIX C TEM, UTOObI caenartb
ux 6onee penpe3eHTaTUBHbLIMU B OTHOLIEHUN TEKYLLUX IKCMyaTaUuNOHHbIX AaHHbIX Y TeM caMbiM 06ecneynTb
60/1ee BEPHYH OLEHKY BO3MOXHOCTel cuctembl V.

HenpepbIiBHOE COBepLIEHCTBOBaHWE yrpaB/IEHUA pUCKaMu. HenpepbiBHY Baingauuto Takxe cre-
AyeT ncnonb3osBaTb A1 o6ecneyeHnss HeENPepbLIBHONO COBEPLUEHCTBOBAHUSA MPOLECCOB yNpaB/ieHUs puckamm
(cm. [38]).

6.2.8 lNoBTOpHas oueHka

Mocne ctaguu akcnayatauMy v MOHUTOPUHIA C y4eTOM pe3ynbTaToB paboTbl cuctembl VI moxeT BO3-
HUKHYTb HEO6XOAMMOCTb B NPOXOXAEHWUM CTaun NOBTOPHOI oueHkW. MpuMepamn npoLeccos, KOTOpPbIe MOTyT
NpoMcxoAuTb Ha CTaguu NOBTOPHON OUEHKU, SBNSAIOTCS cregyloLlime.

OueHka pe3ynbTaToB pabdoTbl. Pe3ynbTarbl paboTbl cuctembl MW B xode ee akcnayaTauum LOMKHbI
6bITb OLEHEHbl U CONOCTaB/IEHbI C BbISAB/IEHHBIMU AN HEEe LensamMu U puckamu.

YTO4UHeHne uenei. YTouHeHne ueneii ocyllecTBAsieTcs, ecny nepBoHavyasbHble LEenu He MOryT ObiTb
[OCTUTHYTBI cuctemoin UM mnnn ecnu no Mepe Hakomn/eHus onbiTa akcnayatauum cuctembl OyAeT BbisBAeHa
HE06XoAMMOCTb B Moaudgukauum uenei.

YTouHeHne TpeboBaHUi. OnbIT 3KcnayaTauMm MOXeT NokasaTb, YTO HEKOTOpble W3 NepBOHaYasbHbIX
TpeboBaHNn ABNAKOTCA B ONpeAesieHHbIX acnekTax HEKOPPEKTHbIMU, N 3TO MOXET NPUBECTU K YTOUHEHUIO Tpe-
60BaHuWii, B paMKax KOTOPOro Takke BO3MOXHO MOSIB/IEHNE HOBbIX W/WAN UCKIIOYEHNE HEKOTOPbIX CYL,eCcTBY-
IOLWMX TpeboBaHMiA.

MOHUTOPUHI N NepecMOTP PUCKOB. OpraHusauum [OMKHbl BECTU MOHUTOPUHT COGbLITUIA W YyCNOBUIA,
NPMBOASALWLMX K puckam, B COOTBETCTBUM C TEM, KaK 3TO OnNucaHo B nsiaHe 06paboTkn puckos (cm. [38]).

6.2.9 BbIBOA, U3 aKcnyaTauum

B kakoli-To MOMeHT cuctema WM moxeT ycTapeTb A0 TakOW CTENEHWU, YTO ee PEeMOHT, UCNpaBfEeHNs U
06HOBNEHMS YXXe He ByayT CnoCOob6HbI o6ecneuynTb YA0BIETBOPEHNS HOBbIX TpeboBaHuii. Mpumepamn npouec-
COB, KOTOpble MOTYT MPOUCXOAUTb Ha CTaAuN CHATUA C 3KCniyaTtauuu, ABNAKTCA cnegylowme.

BbiBO4 13 akcnnyatauuu mn ytunusaymda. Ecnum notpebHocTb B cucteme WM oTnana wam nossuacs
60/1ee COBEPLUEHHbIA NOAXOA K NOCTPOEHUK NOAO06HBLIX cuctemM, To cuctema M moxeT ObiTb BbiBEAeHa U3
aKcnayataumm v yTuamsmpoBaHa. ITOT NpPOLECC MOXET oxBaTbiBaTb AaHHbIE, UCMO/Ib3YEMbIE CUCTEMOIA.

3ameHa. Ecnu Ha3HaueHue cuctembl VI npopomkaeT ocTaBaTbCs akTyasibHbIM, HO NOsBUACA 6onee
COBEPLIEHHbIA NoAXo4, TO MOXeT ObITb NpoBedeHa 3aMeHa cuctemol VA (Mnn ee KOMNOHEHTOB).

7 0O630p cuctem NN ¢ oyHKUNOHa/TIbHOW TOUKM 3pEHUsE

7.1 O6wme nonoxeHus

B HacTosilem cTtaHgapTe cuctema U onpepensieTca kak TEXHMYECKasi cuctema, kotopas nopoxgaaet
Takme KOHeuHble pe3yfbTaTbl, KAk KOHTEHT, NPOrHO3bl, peKOMeHAauun Wan pelleHnus Ana 3afgaHHoro Ha6opa
onpefieNneHHbIX YenoBekom uesneir. Cuctembl NN He CNOCOGHbI «MOHMMATb» — OHU HYX/JAalTCs B OCyLlEecT-

35



FOCT P 71476—2024

B/ISEMOM 4€/I0OBEKOM BbI6OpPE MPOEKTHbIX pellueHunii, NPoeKkTupoBaHun, paspaboTke n Hag3ope. CTeneHb Ta-
KOro Haj3opa 3aBUCUT OT BapuaHTa MCMnofib3oBaHusa. Kak MUHUMYM, Haf30p 06bIYHO MMEEeT MecTo BO Bpems
ob6y4yeHuns n Banupauun. Tako Haa3op noneseH Ans obecneyvyeHus Toro, Yto cuctema MM paspabartbiBaeTcs
M NCNob3yeTCs Tak, Kak npegnonarasaocb, U YTO €e BO3AENCTBME Ha 3auHTEpPeCcoBaHHbIE CTOPOHbI Hagnexa-
WM o6pa3omM NpMHUMAETCs BO BHMMAHWE Ha NMPOTAXEHUN BCEro XU3HEHHOro LMKAa CUCTEMBI.

Ha pucyHke 5 nokasaHo hyHKUMOHanbHOe npeactaBneHne cuctembl M, B KOTOPOI BXOAHbIE AaHHble
obpabaTbiBalOTCA C UCMNOSIb30BAHUEM MOZAENU A1 MOJSIyYEHUSA BbIXOAHbIX pe3ynbTaToB. Mogenb MOXeT 6biTb
co3faHa MBG0O HenocpeAcTBEHHO, NNGO NyTeM 06yvYeHUsA Ha obydaruwmx AaHHbIX. MYHKTUPHBIMU AUHUAMMU
nokasaHbl 3/7IeMeHThI, cneyndguyeckme ana cuctem M, ncnonbsywmnx mawmHHoe obyyeHune.

PucyHok 5 — ®yHKUMOHasIbHOEe npeacTasneHve cuctemsl VA

Llenb faHHOro npefcTaB/ieHUsl — AaTb HeTeXHWYeckoe onucaHue Toro, 4to cucteMbl VW penawT ans
JOoCTuxXeHus pesynbTata. Ecnv roBopuTb KOPOTKO, TO cucteMbl UM cogepxat mofesb, KOTOPYI OHU UCMO/b-
3YIOT A4/1 MOPOXAEHMS NPOrHO30B, @ 3TV MPOrHO3bl, B CBOK ouyepefb, UCMO/b3YTCA A8 TOro, 4To6bl NOJSIHO-
CTblO MMM YACTUYHO CUIAMU CaMOli CMCTEMbl WM C MOMOLLbIO YesioBeka NocsiefoBaTeNlbHO BblgaBaTb PeEKO-
MeHAaUuN, peleHnst 1 BbINOMHATL AeicTBuUS.

7.2 laHHble 1 MHopmMayms

[aHHble MoryT mocTynaTb Ha BXOf, HaxoAsueics B akcnayaTaumm cuctembl V. B 3TOM cnyyae OHU
Ha3bIBAKTCA 3KCNayaTayMoHHbIMU AaHHbIMU. MoOXeT noTpeboBaTbCA NPOBeAEeHUE npegBapuTenbHol obpa-
60TKM BXOAHbIX AAHHbIX 4O TOro, Kak OHW OyAyT HanpaBneHbl B cuctemy W, Hanpumep u3BNevYeHWe COOT-
BETCTBYIOLLMX MPU3HAKOB.

Ha Bxoa cuctembl VI BMECTO AaHHbIX MOXET Takke noctynaTb MHOPMauus — O0O6bIYHO 3TO MpoUc-
XO4MT NpY pelleHnn 3ajay onTuMusauuu, Korga eguHCTBEHHbIM Heo6X04MMbIM BXOLOM SIBASIETCS UHOpMa-
uust 0 TOM, 4TO cnefyeT onTuMMU3npoBaTb. HekoTopble cucTembl VA BooGLLE He TPEBYHT HUKAKUX BXOAHbIX
[JaHHbIX, BMECTO 3TOr0 BbINOJIHAS ONpefesieHHY0 3ajady no 3anpocy (Hanpumep, co3gaBasi CUHTeTUYeckoe
n3obpaxeHue).

B cnyyae MalwmnHHOro o6yuyeHns obyyarolime fgaHHble UCNONb3YHTCS AN NpuobpeTeHus onpeneneHHoll
nHcopmaumm 0 npeacTtaBnfAwLWen nHtepec obnactm NM60 0 3agaye, KOTOPY cneayeT pewnTsb.

Mpn pa3paboTke n oueHke cuctem MW gaHHble MCNOMb3YIOTCA U B UHbIX Lenax (cm. 5.10).

7.3 3HaHusA 1 obyyeHue

Mogenb, ucnonb3yemas cuctemoii U B xode akcnayaTauuv v ANs pelleHust 3agad, npeactasiseTt co-
60li MallMHoOUMTaEMOE NpefcTaB/ieHne 3HaHUi.
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CywecTByeT ABa OCHOBHbIX TUNA TakuxX 3HAHWA: feknapaTuBHbIE U NpPOLEeAYypPHbIE:

- [eknapaTuBHble 3HaHWA — 3TO 3HAHWA O TOM, YTO cyllecTByeT. Takme 3HaHUA nerko ob6nekaTtb B ca0Ba
(BepbanusupoBaTtb) M Npeobpa3oBbiBaTb B YTBEpPXAEHMSA. Hanpumep, yTBepxaeHue «b6negHas noraHka —
AOOBUTLIA TPUG» SABNSIETCS AeKnapaTUBHbIM 3HAHWEM;

- npoueAypHble 3HaHWA (Takke U3BECTHble KakK HOy-Xay) — 3TO 3HaHMS 0 TOM, Kak 4To-nmbo Hajo pe-
natb. B koHTekcTe VM 3TO MOryT ObiTb MOAENM MAaLlMHHOIO 06Yy4YeHnsa n agpyrue mMogesnv, OCHOBaHHble Ha Nnoj-
X04ax, KOTopble BK/IOYaloT B Ce6SA ynpaB/ieHne faHHbIMU U CyObEeKTUBHbIM OMNbIT, NOJIYYEHHbIV OT 3KcnepTa.
[oBONbHO 4acTo ux TPyAHO Bbicka3aTb cnoBamu (Bep6anusvpoBaTtb). OHWM TpaHCAMPYKTCS B Npoueaypbl.
Hanpumep, ana toro 4ytobbl y3Hatb, ABASeTCA v rpub S40BUTHIM, MOXHO BOCMNO/Mb30BaThLCA NPoOLEeAYPHbIMU
3HaHuAMK: «Ecnn y Bac ecTb KHuUra o rpubax, NOCMOTPUTE, CMOXETE /X Bbl C €€ NMOMOLLbK UAEHTUULMPO-
BaTb CBOW rpub. Ecnu ga, To KHWra gact Bam OTBeT. Ecnm HeT, To o6paTmuTech K dapmMaLeBTy».

3HaHMA UMEeT pas3/InyHble BO3MOXHbIE NPEeACTaBNEHNSA — OT HEeABHbIX 40 SABHbIX.

3HaHuA Takke MOryT nocTynatb U3 pas/INYyHbIX UCTOYHWKOB B 3aBMCMMOCTM OT UCMOJIb3YEMbIX anropuT-
MOB: OHU MOTYT YXX€ UMETbCSH, UX MOXHO NMpuobpecT NOCPeACTBOM M3MEPEHMUI C NMOMOLLbIO AaTYNKOB M NPO-
ueccoB 06yyeHus, NM60 MOXHO MCNOSIb30BaTb KOMOMHaLUK 060MX CNOCOGOB.

OBpUCTUYECKME CUCTEMBI. Cuctembl VA, KOTOpble HE NMPUMEHSAT 06y4YeHue, HasblBaKTCA 3BPUCTU-
yeckMmun. XOpowWuMKW NpUMeEpPamMun Takmx CUCTEM CAYyXaT KlacCuyeckme IKCNepTHble CUCTEMbI M CUCTEMBI
paccyxaeHuii, ucnonb3lywuwmne UKCUPOBaHHYK 6a3y 3HaHWii. B Takmx cnyyasx pa3paboTumkum CUCTEM MC-
Nosb3ylOT YesI0BEYECKME 3HAHUA A1 TOro, 4To6bl cchopmMynupoBaTb pa3yMHble npaBuia, onpegenswowme
nosegeHne cuctemol UA.

Cuctembl VN, ncnonb3syowmne mawmMHHoOe obyyeHue. CumTtaeTcs, 4To cuctembl WU, Bkawuawwme
npouecc 0b6y4YeHUsl, «UCNOMb3YT MalMHHOE 0b6yyeHue». OByyeHWe BkMOYaET B Ce6A BblUMCIUTENbHbIN
aHanu3 obyyawuwero Habopa faHHbIX C Lenbl BbIABNEHNSA 3aKOHOMEPHOCTEN, a Takke co3jaHue mMoaenv u
CpaBHeHMe pe3ynbTaTtoB MOJIYYEHHOW MOAENM C OXWAaeMbiM NoBefeHneM. [laHHbIl npouecc Takke N3BecTeH
KaK «TpeHMpoBKa, TPEHUHr» (training). MonyyeHHan 6a3a 3HaHWl npeacTaBnseT coboin Mmogesb, 0O6YUYEHHYHO C
Mcnosib30BaHMEM MaTtemaTuyeckol (yHKuuM 1 obydatowero Habopa AaHHbIX, KOTOpas SIBNAETCA Hawuaydwein
annpokcumaumven noBefeHns B 3a,@aHHOM OKPYXEHUW.

HenpepbiBHOE 06y4eHue. Cuctembl VI Takke pasninyaloTcsl € TOUKM 3pEHUsT TOro, Korga u kakum 06-
pa3om B HMX MOCTynawT faHHble. B HEKOTOPLIX criyyanax 6a3a 3HaHWin ABNAeTCsA cTaTUYHOW M npepocTaBnseT-
CA C cCaMOro Havana BMecTe C npefBapuTesibHO 3anporpaMMUpPOBaHHbIMN KOMMOHEHTaMu cuctembl. B gpyrux
cnyyasx 6asa 3HaHU U3MeHsAeTcs W/Maun aganTupyeTcs C TEYEHWEM BPEMEHMW, Npu 3TOM MHpopmMauns 06-
HOBNSAETCA B XoAe akcnayartauum cuctembl . Cuctembl MalMHHOTO 06YYEHUA MOXHO XapakTepu3oBaTb Ha
OCHOBaHMW TOrO, KOrga B UX XU3HEHHOM UuK/e Npoucxoaut obyyeHne. Bo MHOrMX cnyyasx nepBoHavasibHas
(paza 06yyeHMs NO3BOMISAET MOMYYUTb HEKOTOPOE MPUOBIMXEHUE K XKXenaeMol ueneBoli yHKLMKU, U cuctema
npoLonxaeT MCNOMb30BaThbCA «KakK eCcTb», 6€3 O6HOBMEHWS 3TOr0 BHYTPEHHEro npeacTtaB/ieHUs Ha OCHOBE
HOBbIX MPUMepPOB. Mpy MCNONb30BaHUN anbTepPHATUBHOIO NOAX0AA, U3BECTHOIO Kak HenpepbiBHOE 06y4veHue
(Mnn obyyeHne Ha MPOTSHKEHUN BCEFO XM3HEHHOTO UMKNa), obyvyeHne pacnpenesieHo BO BPEMEHW; MOLefNb
o6HOBNAETCA UTepaTMBHO, NO Mepe TOro Kak CTaHOBATCHA AOCTYMNHbl HOBble AaHHble. Ha npaktuke mopenwu,
ncnosb3ywwmne obyyeHne Ha NPOTSAXKEHUN BCETO XM3HEHHOrO LMKNa, 06bIYHO peasnin3yoT KOMOMHaLM 060MxX
noAxonoB — Moc/e nepBoHayasbHOlM (da3bl 00YYEHMS, HA KOTOPYK NPUXOAUTCA OCHOBHAas 4acTb 06y4YeHus,
3aTeM Mojefnlb YTOYHAETCA C TeYEeHMEeM BPEMEHU Ha OCHOBE HOBbIX AaHHbIX.

7.4 OT NporHo30B A0 AeNCTBUIA

7.4.1 O6Lwume NonoxeHus

Pesynbtatbl 06paboTkn cuctemon VA BXOAHbLIX AaHHBIX MOTYT 6bITb Pas3/IM4HON NpuUpoabl — B 3aBUCU-
MOCTU OT YpOBHSA aBTOMaTM3aLum cucTeMbl. B 3aBUCMMOCTM OT BapuaHTa Mcnosb3oBaHusa cuctema M moxer
Kak BblfaBaTb TO/IbKO MEPBUYHbIE «KTEXHUYECKME» pe3ysbTaTbl (MPOrHO3bl), Tak U NpeagnpuHMMaTh 6onee ad-
heKTUBHbIE LWarn, npegsaras WM caMoOCTOATE/IbHO BbINONHAS AENCTBUA B CBOEM OKPYXEHUW (peKkomeHpa-
LUK, peLleHns 1, HakoHel, AeCTBUS).

Mpu kKnaccudmrkaumy ownboYHbIe pe3ynbTaTbl 06bIYHO KATErOPUPYIOTCA Kak JIOXKHOMNOIOXUTE bHbIE UK
NoXHooTpuuaTtenbHble. JIOKHONONOXUTENIbHLIM Pe3ynbTaTtoM ABMSETCA NOMIOXUTENbHbIA NPOrHO3 B Crydvae,
KOrga peasnbHblil pe3ynbTaT OKasblBaeTCs oTpuuaTenbHbiM. JIOXXHOOTPULATE bHbINA pe3ynbTaT NosABAAeTCA B
cnyyae, Korga mogenb OWNB0YHO NPOrHO3MpyeT oTpuuaTenbHbIn pesynbTaT. MNonb3oBatenn cuctem U gonx-
Hbl MOHMMAaTb NOCNEACTBMA OWMOOYHbLIX pe3ynbTaToB, BKAOYas BO3MOXHOCTb NpenB3sATbIX NPOrHo3oB. [1po-
6/1eMbl TAKOTO poda MOTyT ABAATbLCSA HENOCPELCTBEHHbIM OTPAXEHUEM CBOWCTB M XapaKTepPUCTUK NHCTPYMEH-
TOB, NpoueccoB wWin AaHHbIX, NCNONTb3yeMbIX ONA pa3pa60TKV| CUCTEMbI.
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KntoueBbiM MOMEHTOM SIB/IA€TCA TO, UTO pesynbTaTbl (PYHKUMOHUPOBaAHUA cucTembl VN moryt 6biTb
owmnboYHbIMKN. CKOpee MOXHO FrOBOpWUTb O BEPOATHOCTM pe3ysbTaTa okas3aTbCHA NpaBu/ibHbIM, Yem 06 abco-
NIOTHOW npaBunbHOCTU. Kak pa3paboTumkn, Tak u nonb3oBatenn cuctem UW gomkHbl 3HATb, YTO NOAOGHbIE
CUCTEMbl MOTYT BblgaBaTb HenpaBW/ibHble pe3yNbTaTbl, U MOHUMATb MNOCNEACTBUA UCNO/Ib30BaAHUA TaKUX He-
npaBusIbHbIX Pe3y/ibTaTtoB C TOYKN 3pEeHUSA MOLOTYETHOCTMU.

7.4.2 TporHo3

TepMWUH «NPOrHO3» OTHOCUTCHA K caMOoMy NnepBoMYy BbiBOAY cuctemMbl VI npy hyHKLUOHUPOBAHUMN.

Cuctembl N/ penatwT MPOrHO3bl, NMPUMEHAA MOAENb K HOBbIM AAaHHbIM WAW cuTyaumam. B npumepe c
NPUHATMEM pelleHus o Bblgayve kpeguta B 7.4.3 cuctema M Gbina paspaboTtaHa Ha OCHOBe Npeablayumx 4o-
KYMEHTOB O Bblgaye kpeauToB. Korga HOBbI/ YenoBek nofaeTt 3asiBKy Ha KpeauT, ero uHgpopmauma nepegaert-
cA MoAenu, Kotopas 3aTem faeT OLeHKY BEPOATHOCTM TOr0, YTO AaHHbIA YeN0BEK CMOXET BbINAaTUTh KPeauT.

MprumedvaHue — lpn UCNOML30BAHUM UCKYCCTBEHHOTO MHTE/IIEKTA MO «MPOrHO30M» He 06s13aTeslbHO MOHW-
MaeTcsl yTBepXaeHue o GyaylieM — AaHHbIli TEpMUH OTHOCWTCS NIULLL K NMOJlyYEHHOMY Ha BbIXOAE pe3ynbTaty (yHKLMO-
HUPOBaHWA cuCTEMbI VM, KOTOPbIM MOXET GbITb BUZ, LIBETKA HA U306PAKEHUN WM NEPEBOS, HA APYTOi A3bIK.

7.4.3 PeweHne

Mop «peweHnem» NOHMMaeTCs Bbl6OP KOHKPETHOro cnocoba AencTBUil C HAMEepeHNEM MPUMEHUTb €ro.

PeweHusa moryT 6bITb NPUHATLI Kak caMoi cuctemoii UM, Tak 1 nlogbMn Ha OCHOBE MOJTYYEHHbIX CUCTE-
MO pe3ynbTaTtoB. PeweHns MOryT 6biTb NPUHATbI HA OCHOBE pEeKOMEeHZauWuid WM Xe HEernocpenCcTBEHHO Ha
OCHOBE MPOrHO30B.

Hanpumep, ecnu cornacHo nNporHosy cuctembl VW ecTb CyWecTBEHHbI PUCK TOr0, YTO MOTEHLMANbHbIN
3aeMLMK HE CMOXET NnoracuTb Kpeaut, TO OPOPMAAKLWNIA KpeanTbl COTPYAHWK KPEeQUTHOro yupexaeHus (de-
N0BEK) MOXET nMpoaHanM3nmpoBaTtb 3TOT pe3y/bTaT BMEcTe C Apyroi uHgopmaymeli o gaHHOM 3aemuuke un o
cuTyauum y Kpegutopa, u 3atem NpuHATh peweHne 06 ogobpeHnn 3asBKN Ha KpeauT. B kayecTBe anbTepHaTtu-
Bbl CICTEMA CamMa MOXeT faTb pekoMeHgauu 06 ogobpeHnn KkpeantTa u OLEeHUTb BEPOATHOCTb TOFO, YTO 3TO
HanNydlWwmnii BapmaHT EeNCTBUIA C yYUeTOM OXMAAHUA KpeauTopa; 1 Torga ohopMasaoLWwnii KpeanuTbl COTPYAHUK
MOXeT NPUHATL pelleHne 0406pUTb KpeauT, ecin COYTET AaHHYH BEPOATHOCTb nNpuemsemMoir. nm xe 3asaBka
Ha KpeguT MOXeT 6biTb 0406peHa aBTOMATMUYECKM Ha OCHOBE NMOPOrOBbIX 3HAYEHUIA ANSA MPUHATUA CUCTEMONA
VN peweHnsa ¢ yueTOM Takmx pekoMeHaauuni.

UesioBeUECKOE CYXAEHME U HAA30p Tak WM MHaye BK/YaKTCA B NPOLECC MPUHATUA peLlleHunin. YcTa-
HaB/IMBaeMble YEe/I0BEKOM MOPOroBble 3HA4YeHUs 06bIYHO BbIOUPAKTCA C Y4ETOM PUCKOB, CBSA3aHHbLIX C aBTO-
Matmsauvein NpuUHATMA peweHuii. [laxe korga npouecc NPUHATUA pelleHUi MOMIHOCTbI0 aBTOMaTu3nMpoBaH,
NAM MOTYT MCNOJIb30BaTh NMPOTHO3bl A/19 MOHUTOPUHIA MOJTyYaeMbIX PeLueHU.

7.4.4 fleiicTBUE

3a peweHnsMU cneayoT AeliCTBUA, U UMEHHO B 3TOT MOMEHT pe3y/nbTatbl cucteMsl A HaunHaloT BAu-
ATb Ha peanbHbIi MUP (Kak PU3NYECKNIA, TaK N BUPTYasbHbIi).

BbinonHeHne AeicTBNSA ABASETCA NOCNEeAHUM 3TanoM NpUMeEHeHUs uHgopmauum B cucteme UW. B npu-
Mepe C NMPUHATMEM peLleHus O Bblgadve kpeguta u3 7.4.2 cpasy nocne ofobpeHus kpeauTa nocnepyrowue
LelCcTBMSA MOTyT BKIOYaTb NOATOTOBKY KPeAUTHbLIX 4OKYMEHTOB, NOJlyYeHWe NoANucei 1 BbINOJIHEHUE nnaTte-
Xen. B cnyyae ¢ po60TOM AelicTBMEM MOXET cTaTb Bblgaya npueBojam poboTa KOMaHg Ha Mo3MuUOHMpOBa-
HWe ero pyk u nagoHein. B 3aBUCMMOCTM OT cuctembl VI geinctBue MOXeT NPpOUCXOAUTb B npejenax rpaHul,
cuctembl W vnun 3a ux npegenamu.

8 Jkocucrtema MM

8.1 O6ume NoNoXeHUs

Ha pucyHke 6 akocuctema WM npeAcTaBneHa C TOUYKM 3peHUs DYHKUMOHA/bHbIX YpOBHei. KpymnHble
cncteMbl MW nonaratoTcsi He Ha OAHY Kakyr-/iM60 TEXHOMOTUIO, a CKOpee Ha couyeTaHue TEeXHOsorui, pas-
paboTaHHbLIX B pasHoe Bpemsi. Takne CUCTEMbl MOTYT OAHOBPEMEHHO WCNO/b30BaTh Pa3fiMiHbIe TEeXHOMOrK,
HanpuMep, HEpPOHHbIE CETU, CUMBOJ/IbHbIE MOAENN 1 BEPOSITHOCTHbIE PACCYXAEHNUS.

Kaxablli ypoBEHb Ha PUCYHKe 6 MCMOMb3YyEeT PECYPChbl HUXKEeNexawnx ypoBHeli Ans peanusaumm CBOUX
hyHKUWIA. Bonee cBeT/ible 3aTEHEHHbIE MPAMOYTO/IbHUKM 0603HAYa0T CY6KOMMNOHEHTbI YPOBHS WU (OYHKLUN.
FeomeTpuueckue pasMepbl YpOBHEN U CyGKOMMNOHEHTOB HE OTpaXalT MX BaXHOCTW.

CospgaHue cuctem MW octaetcs npegMeToM COBPEMEHHbIX UCCeA0BaHUA. Mexay TeM UCNOMb30BaHue
TexHosormin NN ctaHoBUTCS HEOTHLEM/IEMOI YacTblo AEATENbLHOCTM BO MHOTMX cdiepax, Kaxaash M3 KOTOopbIX
MMeeT CBOU NOTPEBHOCTU, LLEHHOCTU M HOPMATWUBHbIE MPABOBbIE OFPaHUYEHUS.
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BepTtvkasibHble cektopa

Cucremsl N
PyHKLMM N
Pewiete
PaccyxaeHvie
MalLmHHoe 0byyeHre VIHxeHepmst 3HaHWi
Mogenb [MpouenypHbie 3HaHUSA
3apava JexnaparvBHble 3HaHVS })/|£
|
r >/ > r \ 87
[JaHHble oA MporpaMmHbie [MporpamMvHbie Q.2
MaLLIMHHOTO 0By4eHst VHCTPYMEHTbI 1 METOApI VHCTPYMEHTbI U METOApI :IS O@
MpensapuTensHas . <
OGyuatoupe AaHHble 06paboTka faHHbIX JNornueckoe nporpamMmmpoBaHne Z i
0
BanvpauyoHHble faHHbIe Kareropvm anropytmoB k 0.
MaLLIMHHOrO 06y4eHns 3KcnepTHble CUCTEMBI
TecToBble JaHHbIe #I
MeToab! onmuvmnsaLimm
SKCrUyaTaUmoHHble METPUKM OLIEHKM
[JaHHble \
V,

BosbLLMe fAaHHbIE U UCTOUHVKA JaHHbIX - OBiauHbie 1 nepudepuiiHbie BbIMUCTIEHUS

MynbI pecypcos

PucyHok 6 — 3kocuctema M

CneunanuampoBaHHble npuaoxeHua WU, ncnonb3lyemble, HanpuMep, A5 KOMNbIOTEPHOrO 3pEHUs Un
06paboTKN eCcTeCTBEHHOrO fi3blka, CaMW CTaHOBATCA CTPOUTE/IbHbIMM 6G/0KaMyW NpPU CO34AHUN Pa3fINYHbIX
NPoAYKTOB W ycnyr. Takne NpuUoXeHus sIBMSOTCS ABUXYLLEl Cuioli NpoeKTMpoBaHMA cneynanms3npoBaHHbIX
cuctem UM wn, kak cneacteue, ycTaHaBAMBaOT NpuopuTeThl A5 UccnefoBaHuii n pa3paboTok.

TexHonornn VN yacto TpebyT NCNONb30BaHUSA 3HAUYUTEIbHbLIX BbIYNCAUTE/bHbIX, CETEBLIX PECYPCOB U
pPecypcoB XpaHeHusi, HanpuMep Ha 3Tane obyyeHus cuctembl WM, ncnonbayouein malwnHHoe obydyeHue. Ta-
Kne pecypchl, Kak NOKa3aHO Ha pUCYyHKe 6, MOryT 6biTb 3(0PEKTUBHO MOTyYEHbl C UCMNO/Ib30BAHUEM 006/1AaUYHbIX
BbIYNCIIEHWIA.
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B cnepywouwmx nogpasgenax OnNMCbiBadTCA OCHOBHbIE KOMMOHEHTbI MOKa3aHHOW Ha puUcyHke 6 3kocu-
ctembl AWN.

8.2 Cuctembl N

Cuctembl VI MOryT MCMoOAb30BaTbCA BO MHOMMX MNPUIOXKEHUAX W A5 pPeleHuss MHOXecTBa 3ajau.
B pasgene 9 onucbiBaldTCA NpUMepbl NMPUAOXKEHWI € ncnonb3oBaHnem U — Taknx kak pacno3HaBaHue 06-
pasoB, 06paboTka eCTECTBEHHOrO si3blka W NPOrHO3Has TexHuuyeckas noagepxka (predictive maintenance).
B pasgene 5 nepeyncrieHbl MHOTOYMC/IEHHbIE TUMbI 3aa4y, KOTOpble CNOCOGHbLI pewaTtb cuctembl V.

Cuctembl VW cnepyioT yHUBepcasibHOMY (OYHKLMOHANIbHOMY MOAXOAY, KOrga NS co3faHus mogenu
npuknagHoii o6nactu mHopmaunss cobupaetca NM60 nNyTeM MNPSIMOro BCTpaumBaHUs B NpOrpaMMmHblli Kog
(c nCcnonb30BaHUEM MHXEHEpPUU 3HaHWN), NTM6GO NyTEM MalMHHOIO 06yyeHus. [lanee 3akoAMpoBaHHas B Bue
MOLEeNn MHpopmaLnusi UCNOMb3yeTCs Ha YPOBHE PaCCYXAEHWN, rae BblYMCASIOTCA NOTEHUMabHble PELIEHNS;
a 3aTeEM — Ha YPOBHE MPUHATUSA peleHnii, rae fgenaeTca BbIGOP MeXAy BO3MOXHbIMU AeliCTBUAMU, KOTOpbIe
MOryT NMPUBECTU K LEeNn. YPOBEHb pacCyXeHWin BkIo4YaeT B cebs pacCyXAeHusi, OCHOBaHHble Ha npeacTas-
NIEHNAX O NPOCTPaHCTBE, BPEMEHW W 34PAaBOM CMbIC/E; BblYMCASEMbIE NMPUMOXEHUA MOAUTUKM W/mnn nobyto
WHYI0 nogaatolyrocs kogupoBaHuio opmy paccyxaeHuin. Ha ypoBHeE MPUHATUA pelueHns genaeTtcs BblGop
cpean BO3MOXHbIX A€ACTBUIA HA OCHOBE MpeAnoyYTeHUi i nan noae3HoCTH.

8.3 dyHKuUun N

Mocne TOro, Kak mogenb co3gaHa, hyHkuun VI 3akniovalTcs B BbipaboTke NporHosa, pekoMmeHaauuu
unu, B 6onee o6LWEM CMbICNe, B MPUHATUN PELIEHNt, KOTOpble MOMOTYT AOCTUYb Tekylleh uenn cunctemsl UN.

Moa «paccyxgeHnemM» NOHUMaeTCs NPUMEHEHME UMEKLUXCSA B TEKyL el cuTyauun faHHbIX B MOAENN,
a Takke 3ajjaBaHve MOAENM BOMpoca O TOM, Kakne MMeKTCH BO3MOXHble BapuaHThbI.

MpuMmepamn TexXHONOTWIA, peanu3yrlnx pasnyHole OPMbl pacCyXAeHui, cnyxaT nnaHupoBaHue,
6ailecoBCKuii BbIBOA, aBTOMaTU4YECKME CUCTEMbl [0Ka3blBaHWSA TEOPEM, MPOCTPAHCTBEHHbIE W BPEMEHHbIE
paccyXxAeHuUs 1 pacCcy>XAeHUs Ha OCHOBE OHTONOIUNA.

Cuctema K TOMY Xe [0/IKHA pellunTb, Kakoli U3 aTUX BO3MOXHbIX BapuaHTOB, KOTOpPble, BEPOSATHO, MO-
3BOJIAT AOCTUYbL LEe/n, SBASIETCA NYYLlUM.

34ech B Urpy BCTynalwT NpeanoyTeHMs M NOE3HOCTb: aBTOMaTU3NPOBAHHOE TakCcu byaeT MakCumMusnpo-
BaTb 61arononyyne kKAveHTa, a nporpaMma urpbl B NoKep 6yAeT MakCMMn3npoBaTb CBOK NPUBLIb.

8.4 MawmnHHOe oby4eHmne

8.4.1 O6uMe NoONoXeHus

MallnHHoe 06yYeHne — 3TO MPOLLECC, UCNOMb3YOWNIA BblYMCAUTENbHBIE METOAbl A/ TOro, YTobbl AaThb
CUCTEMaM BO3MOXHOCTb 00y4YaThbCSA HA AAHHbIX WM ONbiTe. B HEM NpumeHsieTca psafg CTaTUCTUYECKUX METO-
A0B ANnA Noucka 3aKOHOMepHOCTeI7I B UMerLWnxca aaHHbIX, a 3aTeéM 3TN 3aKOHOMEPHOCTU UCNONb3YyHTCA ANA
CO34aHnNsA NPOrHO30B HA OCHOBE 3KCM/yaTaUWOHHbIX AaHHbIX.

B TpagMuMoHHOM NporpamMupoBaHuM pas3paboTymk NpPoOrpaMMHOro ob6ecneyvyeHus onpepesnsieT Noruky
peweHna nocTaB/IEHHOW 3afaydun, 3agaBasd TOYHO onpenesieHHblie waru BbIYNC/IEHUA C UCMO/Ib30BAHNEM $3bl-
Ka nporpammupoBaHusa. Mo KOHTpacTy NorMka Mofeny MallMHHOTO 06YYeHMs YaCcTUYHO 3aBUCUT OT AAHHbIX,
ncnosnb3yembix gna obydeHua mogenu. Takum o6pas3om, B caiyyae MallMHHOIO obGyyeHUs Heobxoaumblie NS
peweHna 3agadyn BblHUC/IEHNA NN Warn He onpenensdarnTcda anpuopu.

Kpome TOro, B OTNIMUME OT TPAAWLMOHHOIO NPOrpaMMMUpoOBaHNS MOAenu MallWHHOrO 06ydyeHuss MoryT
COBEPLIEHCTBOBATLCS C TEYEHMEM BPEMEHU, He Tpebysa Npu 3TOM NepenucbiBaHUa — 3TO Aeslaetca nocpej-
CTBOM MNOBTOPHOTro 06yL|eva C ncnonb3oBaHnem AONMNOJ/IHUTENIbHbIX HOBbIX AaHHbLIX W C NOMOUWbIO MeTOA0B
onTuMmMsauMm napameTpoB MOAENWN W NPU3HAKOB, BblAENSIEMbIX B AAHHbIX.

8.5 NHxXeHepnsa 3HaHWi

8.5.1 O6uwme NonoxeHUst

Mpu ncnonb30BaHUU 3KCNepTamu-04bMY NOAX04A, OCHOBAHHOIO Ha MHXEHepUWn 3HaHWiA, xapakTep 06-
paboTKM 3aBUCUT MCKAKUYUTENBHO OT 3KCNEPTHbIX 3HAHMII pa3paboTymka M MOHUMAaHWS UM 3ajadvn. 3HaHus
npuobpeTalTca He Yyepe3 o6GyYeHMe Ha OCHOBE AaHHbIX, a NYTEM XECTKOro KoAUMpoBaHWS pa3paboTyuMkoMm B
cucteme MW 3HaHMin aKcnepToB B NpegMeTHOI obnacTtu.

CyliecTByeT ABa OCHOBHbIX TUNa 3HaHWiA: AeknapaTuBHbie 1 npoueaypHble. bonee noapo6bHyto nHdop-
Mauuto 06 060uxX Tunax 3HaHWii cm. B 7.3.
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8.5.2 9kcnepTHbIe CUCTEMBbI

Kak nogpasymeBaeT caM TEPMWUH, 3KCNepTHasa cuctema — 310 cuctema UMW, kotopasa HakansmeBaeT, KOM-
OGMHUpPYET N 06beanHAET nNpeaocTaB/ieHHbIE 3KCNepTamMu-nAbMN 3HAHWSA B NPegMEeTHON 061acTu C Lenbto
NIOTMYECKOT0 BbIBOAA PELUEHUI T NMOCTaB/IEHHbIX 3ajau.

oKcnepTHas cucTtemMa cocTouT u3 6asbl 3HaHWN, MexaHu3Ma 0rM4YecKoro BbiBoAa M N0Mb30BaTENbCKOrO
nHtepdgeica. B 6ase 3HaHWIA XpaHATCA gekapaTMBHble 3HAHUA O NpeAMeTHOM 06nacTu, oxBaTbiBalLUiMe Kak
haKTUYeCKyto, Tak 1 9BPUCTUYECKYH MH(hopMauuo. MexaHM3M 10TMYEeCKOro BbiBOAA COAEPXUT MpouesypHbie
3HaHuWA: Habop npaBua U METOLO0M0MNI0 paccyXxaeHnin. OH KOMOUMHMPYeT NpefocTaB/ieHHbIe NOMb30BaTeNem
akTbl ¢ MHGOpMaLmen nus 6asbl 3HAHWUIA.

Nornyeckuii BbIBOA AenaeTcsd C UCMOMb30BaHWEM MNpPefonpeAeseHHbIX NpaBu/l, COrlacoBaHHbIX C 3KC-
nepToMm, U C OLEHKamun N0TMYecKnX yTBepXAeHuin. B uncno 3agay, Kotopble MOryT ObiTb peLlleHbl C NCMNOb30-
BaHMEM 3KCMEePTHbIX CUCTEM, BXOAAT 3ajaun knaccugpukaymm, AUarHoCTUKA, MOHUTOPUHIA U NPOrHosa.

8.5.3 Jlornyeckoe nporpammmpoBaHue

Nornueckoe nporpammunpoBaHue — 370 (hopma nNporpamMupoBaHus, OCHOBaHHas Ha A3blkax nporpam-
MWPOBaHUSA, MO3BOMAKLWMNX NPEACTaBNATb /IOTMYECKME YTBEPXAEHUSA, 3anMcaHHble Ha fA3blke hopMasibHOW
(maTemaTunueckoii) noruku. NMpumMmepom S3bika NOrMYECKOro nporpamMmupoBaHus asnsetca Prolog.

Ona VN dopmanbHas norvka Bcerga 6bi1a B LEHTPEe BHUMaHWSA uccnepoBaHuii. MHorme Buabl goop-
MasibHOM NOTUKN HauesieHbl Ha MOZenMpoBaHMe 4Yel0BeYEeCKUX PacCyXAeHuii B pasfiMyHbiX cuTyaumsax. Jlo-
rmyeckoe nporpamMmmupoBaHue obecneunBaeT cpefy ANA peanusauun Takux Mopesneil YesloBEYECKMX pac-
cyxgeHuin. AreHTbl VI pgomxHbl ObiTb CNOCOGHLI BOCMNPOM3BOAWTbL pasfiMyHble BUAbl PAaCCYXAEHWU 4YeTKo
onpefeneHHbIM, NPO3pPayYHbIM U 06BACHUMbBIM 06pPa30oM.

Nlornyeckoe nporpammMupoBaHue ¢ gekiapaTuBHbIMU YTBEPXAEHUAMU B cOYeTaHUM C 3P EKTUBHOWK 06-
paboTKOl eCTeCTBEHHOrO A3blka MOXET co3faTb ANA areHTa VI BO3MOXHOCTU ANSA TOro, 4tobbl paccyxaaTb
no aHanoruu, genatb BbIBOAbI U 0606 EHNST 06 06BbEKTAX U OKPY>XKEHUN.

Mpumep - Cpega ceMaHTUMYeckol «nayTuHbl» Apache Jena [41], koTopas nogaepxnBaeT MeXaHWU3M
JIOrMYecKoro BbIBOAA.

8.6 BosbluMe faHHble U UCTOYHUKN faHHbIX — 06/1ayHble U NePUdEPUiHbIE BbIYMCIEHUS

8.6.1 Bonblve gaHHble U UCTOYHUKM AaHHbIX

Bce cucTeMbl MaWMWHHOIO O06GYYEHWS UCMOMb3YIOT AAHHbIE. DTU AaHHble MOTYT MPUHUMATb pasfinyHble
hopMbl. B HEKOTOPLIX C/yyasx UCMO/b3yeMble CUCTEMAMU MALIUHHOTO 0GYUYEHUs faHHble SABASTCSA «60/b-
WUMK AaHHbIMU». COOTBETCTBYHLLMIA YPOBEHb HA PUCYHKE 6 MpeAcTaBfseT UCTOYHMKW, popMaTbl U TUNUY-
Hble MEeToAbl ONnepupoBaHns GOMbLIMMU [aHHLIMU BHE 3aBMCMMOCTM OT CMOCOGOB MX MCMO/Mb30BaHWsA. JaH-
Hblli Nofpasfen feTanbHO ONUCbIBAET OCHOBHbIE KOMMOHEHTHI, NOKa3aHHble Ha PUCYHKe 7.

BonbLine AaHHble N UCTOYHUKN AaHHbIX

MpepBapuTenbHas obpaboTka

MNoacraHoBka

dunsTpaumna Hopmanunsaums 0O6e3nmunBaHne HE0CTAIOLLX 3HAYEHNTi

(Pa3BenoyHbIii/NepBUYHBbIN) AHa/IM3 AaHHbIX

KomnnektoBaHue (MprnobpeTeHne)

[JaHHble 1-1 CTOPOHBI [JaHHble 3-71 CTOPOHBI 3anpawmnBaemble faHHble

PucyHok 7 — Bonblune gaHHble Y UICTOYHUKN AaHHbIX
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Bonbline gaHHble — 3TO OOWMPHbIE HAabopbl AaHHbIX, XapakTePUCTUKN KOTOPbIX C TOYKM 3PEHUS 06b-
emMa, pa3Hoobpasus, CKOpPOCTU W BapuaTMBHOCTWU TPebYT NPYMEHEHUs crneunann3dmpoBaHHbIX TEXHOMOTNIA
U MeTOoOB ANA ux 06paboTKM M MONYYEHUsA OT HUX OTAauu. Tak, Hanpumep, 6bian paszpaboTaHbl TEXHOMOMNN
cneynanbHoO s obecnevyeHns BO3MOXHOCTU pacnpepesieHHoli 06paboTkm 60MblnX HA6OPOB AaHHbIX C UC-
No/b30BaHWEM BbIYMC/INTE/bHBIX KNAcTepoB W NPOCTbIX MoAenel nporpamMmuMpoBaHus. Kpome TOro, TEXHO-
NornMn XpaHeHns n 6a3 gaHHbIX 6bIIM paspaboTaHbl cneynanbHO AN ynpaBaeHus 60MblWNMU 06beMamu
LaHHbIX, KOTOpble MOTyT 0OpMUPOBATHLCA M3 APYTMX MAcCUBOB AaHHbIX 60/bWOr0 o6beMa.

Bonblwune faHHble CTann BaXHbl BBUAY TOro, YTO OopraHusauum yBennymnum wupoTy u rnybuHy cbopa
LaHHbIX, 13-3a yero noTpeboBannch cneyuann3npoBaHHbie TEXHONOIMN N MeTOAbl ANA U3BAEYEHUA 3HAHWNA.

JononHutenebHy MHopmaynio 0 601bWNX faHHbIX cM. B [42] 1 [43].

®PyHKUMOHMPOBaHNE MHOrMX cuctem N HEBO3MOXHO 6e3 60MblIMX [aHHbIX, KOTOpble LWWPOKO Npu-
MeHsawTcs B UW. [ocTynHOCTb 60/bwIMX HABOPOB HECTPYKTYPUPOBAHHBLIX AaHHbIX B pasfiMyHbiXx obnactax
NPUMEHEHNSA NPUBOAUT K MOJSTYYEHUIO HOBbLIX 3HAHWI B pe3ynbTaTte NMPUMEHEHUA Takux meTofoB WU, kak WH-
TennekTyanbHbli aHann3 faHHbIX WM pacrno3HaBaHWe 06pa3oB. [JOCTYNHOCTb OFPOMHbLIX 06BEMOB AaHHbIX
ANa 06yyeHus NpPuMBOAUT K NOSBNEHUI0 60siee COBEPLUEHHbIX MOAENen MallnHHOro 0by4yeHns, KoTopble MOryT
6bITb MCNOMIb30BaHbl B LUMPOKOM CNEKTPE MPUTOXEHNA.

[JaHHble MOXeT npuobpeTaTb Ta Xe opraHusauus, Kotopas Mx Mcnonb3yeT (CO0p AaHHbIX MEpBON CTO-
poHol). Hanpumep, npegnpusatnsa PO3HWYHOIW TOProB/M MCNO/Mb3YKT AaHHble O TpaH3akuuax, KOTOpPble OHK
nosiy4yarT U3 NpuHagnexawmx UM CUCTEM KacCOBbIX TEPMUHANO0B. [laHHble TakkXe MOryT 6biTb MPUOGPETEHBI
TpeTbMMK CTOPOHaMU, TaKMMU Kak Hay4HO-UccrenoBaTesibCkue OpraHvM3auvy M UHble NOCTaBLLMKN AaHHbIX,
KoTopble cobupaloT faHHble, a 3aTeM npojalT UX WA O6MeHMBaKTCA MU C APYTMMU OpraHu3auusimu, He-
NOCPeACTBEHHO MCMNO/b3YWLWMMN 3TN AaHHble. Kpome TOro, AaHHble MOTyT ObiTb NOJy4Y4EHbl NOCPEACTBOM
BbIMO/THEHNSA 3aNPOCOB W C/ANSAHUA AAaHHbIX U3 pas/IMyHbiX HA60POB 1 6a3 AaHHbIX Kak NepBoil, Tak N TPeTbEN
CTOPOHBI.

[aHHble MOryT noctynatb U3 MHOTMX UCTOYHUKOB, TaKMX Kak:

- onnata MOKYynoK v Apyrue TpaH3akuuu;

- onpockbl 1 06cnegoBaHus;

- cTaTUCTUYECKME MCCNefoBaHus;

- 3a,0KyMeHTMpPOBaHHblE HabnwaeHus;

- paTtyunkm (CeHcopbl);

- n3obpaxeHus;

- ayguosanucu;

- [OKYMEHTbI;

- B3auMmMopeiicTBue ¢ cuctemamum.

8.6.2 O61avHble U nepudepuniiHbie BbIYNCNEHUSA

O6nayHble BblUMCIEHUA — 3TO napagurma gns obecnevyeHns ceTeBOro AocTyna k Macwrtabupyemomy u
rTMGKOMY Mysly COBMECTHO UCMNOb3yeMbIX DU3NYECKUX /MU BUPTyasibHbIX PECYPCOB C CUCTEMOW camoo6ey-
XNBaAHUS M afMUHUCTPMPOBaAHMEM Mo TpeboBaHuto, cm. [44] n [45].

O6nayHble BblYNCAEHUSA 0ObIYHO acCOUUMPYIOTCA C KPYMHbIMU LEeHTpanu3oBaHHbIMKU LeHTpamu obpa-
60TKM faHHbIX, CNOCOGHbIMM 06ecneynTb O4YeHb 60/bLUIME BbIYNCAUTESbHbIE pecypchl A/ 06paboTkm 1 xpa-
HEHUA daHHbIX. Takne 60/blIMe BO3MOXHOCTU MOTYT UrpaTb pellalollytd posib Ha HEKOTOPbIX CTaAUAX XWU3-
HEeHHOro yukna cuctem UM, ocobeHHO npu 06paboTke GOMbWINX HABOPOB AaHHbIX A5 06yvyeHus cuctem LN
M CO3[aHNS UCNOJIb3YEMbIX UMU MOAENEN.

MepudgepunitHbie BblYMCAEHNA — 3TO pacnpefesieHHble BblYUCAEHUS, B KOTOPbIX 06paboTka n XpaHeHue
LaHHbIX OCYLLEeCTBNATCA Ha WAWM OKOMo nepucepun cetu, Npu 3TOM cTeneHb 6/M30CTM K nepudepun onpe-
pensietca TpeboBaHusAMM cuctembl. MNepudepns cetm — 3TO rpaHuLa Mexzay COOTBETCTBYKLWMMU LUdpo-
BbIMW M PU3NYECKMMU CYLLHOCTSAMM, NPOX0oAslan yepes NOAKMNOYEHHbIE K CETU AaTUMKN U UCMONHUTEbHbIE
ycTpoiicta (cMm. [46]).

KoHuenuusa nepuepuitHbiX BbIYUCNEHWIA B 3HAYUTENBHOW CTENEHU KacaeTcs pasmeweHns n yHkymo-
HUPOBaHMA NPOrPamMMHbIX KOMMNOHEHTOB U XpaHeHWUsA AaHHbIX. B Tex ciyyasax, Korga nporpamMHble KOMMNOHEeH-
Tbl (Hanpumep, cBA3aHHble ¢ cuctemamun NN) nmeroT geno ¢ ycTtpocTtBaMum MHTepHeTa Belel (gatunkamu m
npuBofamu), 4acTo CyL,ecTByeT NOTPeOHOCTb B MUHUMM3AUMN 3a0EPXEK N B Bblgaye pe3y/bTaToB B paMkax
CYLLEeCTBEHHbIX OFPaHNyYeHnii No BpeMeHn (Kak 4acTo roBOPST, B peXnme peanbHOro BpemeHn); n/unm notpeb-
HOCTb B 06ecneyeHnmn XXN3HecnocobHOCTM, YTOObI cucTemMa Morna no-npexHemy PyHKUMOHMPOBATb B c/yyae
nepe6oeB CO CBA3bIO; M/MIM NOTPEOHOCTb B 3aliMTe MEPCOHa/IbHbIX AaHHbIX (PU3NYECKUX /INL, MOJTYYEHHbIX
OT nepudgepuitHbiX YCTPOKCTB. AN AOCTMXEHUSA 3TUX Leneii MoXeT noTpeboBaTtbCs, YTOObl 06paboTka u xpa-
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HeHWe fAaHHbIX BbIMOMHANUCH Ha nepudepun CetTn nam nobam3ocTn oT Hee. LOoNoNHUTENbHYIO MHDOPMaLUto
06 3ToM cMm. B [46].

BaxKHO, 0fHaKO, NOHUMAaTb, YTO 06/1a4Hble BbIYNCEHNS MOTYT GbiTb pa3BePHYTbl BO MHOTMX MecTax pac-
npeaeneHHoli BbIMMCANTENBHOI cpefbl, B TOM UMC/IEe B TAKWX, KOTOPble He ABNAKTCA LEeHTpann3oBaHHbIMU U
KoTopble HaxogsaTca B6nu3M nepucpepun cetn. B Takoli popme o6nayHble BbIYMC/IEHUA MOTYT NPeasoXuTb
rmbkoe n AUHAMWYHOE pas3BepTbiBaHWE Kak AN MPorpamMHOro obecneyvyeHus, Tak U ANS faHHbIX, UCNOMb3ys
BUPTYann3npoBaHHy0 06paboTKy U BUPTyasln3aupoBaHHOE XpaHEeHWEe AaHHbIX B COYETAHMU C 06beAMHEHNEM
pecypcoB B Ny U C BbICTPOA 31aCTUHHOCTBIO M MacwTabupyemMocTbio, co3faBas TeEM CaMbiM YCN0BUSA ANSA
aflekBaTHOro pasMelLeHnss U PYHKLNOHMPOBAHNS KOMNOHEHTOB cuctem WU,

O6bIYHO CUCTEMbI NEPUGEPUAHBIX BbIYMCAEHNIA KOMOUHUPYIOTCA C LEeHTPanM30BaHHbIMU cCUCTEMAaMU
ANS cO34aHns 3aKOHYEHHbIX PeLleHWUii, YTo NO3BONSET UCNO/Ib30BaTb BO3MOXHOCTM CUCTEM 06OMUX TUMOB.

TPV OCHOBHbIX MPOEKTHbIX peleHns ANs CUCTEM Ha OCHOBE MAallMHHOTO 06y4YeHUs1 coefuHST B cebe
o6nayHble N nepudepuitHblie BblYUCNEHMA: 3TO 06yYeHne Mogenu B obnake, o6yyeHne MoAenn Ha nepudpe-
puun, obyuyeHne mogenu B o6nake 1 Ha nepudepun.

a) O6nayHble cepBUCbl MOTYT ObiTb MCMOMb30BaHbl B Ka4yecCcTBe LEHTpa/in3oBaHHOl nnaatdopmbl Ans
o6yyeHuss mMogeneil MalWHHOro o6y4vyeHust (PUCYHOK 8). BBUAY OrpaHUMUYeHHbIX PecypcoB nepudepuiiHbix
YCTPOIACTB TpeboBaTe/ibHbIE K BbIYUC/IUTENBbHLIM pecypcamM U pecypcam XpaHeHus 3ajauyn, cBsi3aHHble C 06-
yyeHuem, Banupaumein n NoaaepXKOM mMoaenen, BbINOMHAKTCA C UCNOMb30BaHNEM 061a4HON MHGIPACTPYK-
Typbl. O6yyeHHass Moaenb pa3BepTbiBaeTCs, NPUMEHSIETCS U NPU HE06XO0AMMOCTU OBGHOBASETCA Ha nepude-
PUIAHbLIX ycTpoicTBax. JaHHble ¢ nepuepuiiHbiX yCTPONCTB MOryT ObiTb 3aTEM MCMNO/Ib30BaHbl MPKU 06YyYEeHUN
UNn, Kak B c/iyyae 0byyeHus ¢ nogkpenseHnem, Aa opraHusauum obpaTtHol CBS3M MO KauyecTBY MOAENN.

PazBeprtbiBaHve 1
06GHOB/IeHVE MoZen

B3anmo-
[Jeiictere
6GyyeHHa
Mogaesb « ] o.
(@]
Co6op paHHbIX/ L A
obparHas cBsi3b (414
06yyeHVs ¢ NoAKpervieHem)
O6naxo: 0byyeHue mogenm Mepucheprst:  MCNOMNb30BaHVE MOZE N

PucyHok 8 — Mpumep 06yueHnst Moenv B obnake

MpumepamMy NPUIOXKEHWUI, UCMONb3YIOLWNX Takoe NMPOEKTHOE pelleHne, ABNAKTCA o6HapyXeHue artak
Ha NnorpaHuyHbie mMaplpyTu3aTtopbl (MHTennekTyanbHble 6paHamayapbl), 06HapyxXeHne n npounakTuka He-
ncnpaBHOCTEW B NPUIOXEHUSAX 415 YIPaBAeHUs NPOM3BOACTBEHHbLIMUM NpoueccaMmu (NpoduiakTnyeckoe Tex-
HUYecKoe 06CNYXMBaHME) N pacno3HaBaHWe AOPOXHbIX 3HAKOB caMoynpaB/iseMbIMU aBTOMOGUNAMN.

b) B cnyuae, korga LeHTpasiM30BaHHbI/i NOAX04 He ABASETCA ONTUMasbHbIM 4151 06yYeHUss nepcoHanm-
3MPOBAaHHbLIX MOAenein Uanm Mogenei, Ncnosb3yembix B CNeuMuUYeckux ycnoBuAX NpUMeHeHNs, MOXeT npu-
MeHATbCA Apyrasi cxema (pUcyHoK 9). B ee 0CHOBe NeXUT 06yyeHne MoAeNn HenocpencTBEHHO Ha nepude-
puiiHbIX ycTpoicTBax (Npu yCnoBUM, YTO Ha HUX MMeEETCS A0CTaTOYHO PECYpPCOB).
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PasBepTbiBaHve Bsanmo-
1 OBHOB/IEHME [elictare
Mozienm
6-
K (0]
|' ,06yuaema OGyyeHHas jg g ¢
1 mozesb .1 Moge b
L A L WW Oqueﬂme
O6r1ako: HacTpoiika Moaem Mepudpepyst: 0byyeHre 1 UCnosb30BaHNe Moaes

PucyHok 9 — Mpumep 06yyeHns mogenn Ha nepudyepum

Mpu TakoM MPOEKTHOM peLeHUn ToNbKo McxogHas (Tunosasi) Mogesnb HacTpauBaeTcsi U obGydvyaeTcsl B
06/1a4HON cpefe. KOHTeKCTyanM3mpoBaHHOE WU NepCcoHann3npoBaHHOe 06y4eHWe BbIMNOJIHSAETCSA Ha nepw-
hepun c ncnonb3oBaHUEM peasnibHbIX AaHHbIX. DTOT BapuaHT 06yyeHUs MOJenu siBnseTcsa Hanbonee noa-
XO4AWMUM 419 NOSTHOCTbIO aBTOMATUYECKMX CUCTEM, B KOTOPbIX MPUMEHSIIOTCS Takme MeToAbl MalUHHOTO 06Yy-
YeHus, Kak obyyeHne 6e3 yuntensa uam obyyeHne c noakpeneHnem.

c) Mpn rmbpugHoMm nogxode obyuyeHne mMogenyn NPOBOAMTCA Kak B o6nake, Tak U Ha nepudepumn (pucy-
HOK 10). 9TO MOXeT 6bITb HEOOGXOAUMO B C/yyasx, Korga NPOEKTHOE pelleHue CUCTEMbl BKIOYaeT nepude-
puiiHble ycTpoiicTBa. B HekoTOpbIX Criydasx 06/1a4yHble CEPBUCHI UCMOJMb3YHOTCA ANA NOATOTOBKM MCXOAHOWA
0b6y4yeHHON mMogenun, KoTopasa 3aTem pas3BepTbiBaeTcs Ha nepudepun. B gpyrux cnyydasx nepudepuitHbie cu-
CTeMbl 06y4YaloT MX /IOKaNbHble MOAENN Ha OCHOBE CBOWX JIOKa/NbHbIX AaHHbIX, HE NepegaBas AaHHble apyr
Apyry v o6nayHbiM cepBucam. ObnayHble CEPBUCHI TakXXe MOryT BbICTynaTb B Ka4ecTBe cepBepa napaMeTpos,
OCYLLECTBAAS CUHXPOHM3ALU OOGHOB/IEHWUIA MOAeNeil pa3InyHbiX nepuepuiiHbix CUCTEM U BO3Bpaliasa 3a-
TEM CMHXPOHW3NPOBAHHbIE OGHOB/IEHUS MOLENU B NepugepuiiHbie CUCTEMbI ANS 0BHOBNEHUSA UX MHAUBUAY-

anbHbIX MoAenei.

O6nako: HacTpolika 1 0byueHvie Moaen Mepudbepurs: UCronb3oBaHKe 1 0ByyeHne Moaem

PucyHok 10 — lMpumep obyyeHuss mogenn B obriake 1 Ha nepudpepun

MprMepoM NPUMEHEHUS TAKOro NPOEKTHOIO peLleHns SBASIETCS CepBUC cbopa NPOCTPAHCTBEHHbIX AaH-
HbIX (HanpuMep, cepBuUc c6opa N306paKeHuli pasNMUHbIX Yy4aCcTKOB MECTHOCTU C 6ECNUMIOTHbIX NeTaTesibHbIX
annapatoB (APOHOB), WM CEPBUC COOpa AaHHbIX C BbITOBbLIX YCTPONCTB). [laHHbI Nnoaxoa AaeT BO3MOXHOCTb
obecneuynTb 60/1e€ BbICOKOE KauyeCcTBO 06CAYyXMBaHUA 6narogaps UCnosib3oBaHNi0 0O6HOBASIEMbIX 0GyYaeMblX
mMogaeneli BMECTO UCXOAHbIX 06YYEHHbIX Mogesei.
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MOXHO paccMOTpeTb elle oAWH TMePUAHbLIA noaxoa, BKAtOYaloWwmMii 3arpysky mogenu. B atom criyyae
obyyeHHasa Ha nepudpepun MoAenb NocblylaeTcs B 061aYHbI PENo3NTOPUiA, OTKYAa — €CNK Y Hee nokasaTesnu
NPOU3BOAMTENIBHOCTU Nyylle, Yem Yy npeablgyweid o6y4yeHHOl Mogenu — OHa pacchbliaeTcs ApYrMm nepu-
hepuitHbiM cuctemam, (PYHKUMOHMPYIOLWMM B TakoW XXe WM aHanornyHoli cpefe. AaHHbli nogxon MoXeT
NPUMEHATLCA B TPaHchepHOM 06yyYeHUM M B MeTogax ckatusa mogeneir. NMpumepom TpaHcdepHoro obyye-
HUS MOXET CNYXMUTb CUTyaumus, Korga obyyeHHass Mogenb 48 pacno3HaBaHUs HOMEpPOB AOMOB MpW MPOCMO-
Tpe U306paxeHuit ynuL MoXeT UCNOMb30BaThbCsA A4 pacno3HaBaHMA PYKOMUCHbIX Yncen. VicxoaHass Moaenb
nm6o MopAenb, yke o6yyeHHas ANa pelleHUs KOHKPEeTHOR nNpob6siemMbl, MOXET 6biTb MPUMEHUMA A/ pPeLleHuns
aHanornyHbIX 3agay. B cnyyae nepudpepuitHbiX YCTPOICTB C MEHbLUEN BbIYUCINTENIbHON MOLWHOCTbI Takke
MOTYT UCNOMb30BaTLCSA METOoAbl CxXaTus mogenu. Mogesnb, NOMHOCTbI0O 06yYeHHasi B cpefe pacnonaratou,ero
06UIbHBIMU BbIYNCANTENBHBIMKU pecypcamun 06/1a4HOTO CepBuca, MOXET ObiTb CXaTa nepef ee UCnosib3oBa-
HMeM B NepugepuinHoin cucteme ¢ MEHbLINMKN pecypcamu.

8.7 Tynbl pecypcos

8.7.1 O6uwme NoNoXeHms

Ha pucyHke 6 nokasaHbl pecypcbl, HEOOGXoAuMble ANA NOAAEPXKM 3kocuctembl VIA. Lna noanepxku
cuctem W kpaiHe BaXHbl Kak BblUMCNNTENbHbIE U CeTEeBble PECyYpCbl, TaK U Pecypcbl A4/18 XPaHEeHUs [aHHbIX.

Pa3spaboTka u pa3sepTbiBaHne cuctem MM MoxXeT NpoucxoauTb Ha pecypcax pasHoro macwraba — Ha-
YMHasa OT LeHTpasin30oBaHHbIX 06/1a4HbIX CEPBMCOB U JIOKA/IbHbLIX LLEHTPOB 06paboTknm AaHHbIX U 3akaH4YuBas
cepBepamu (UnnM Knactepamy CepBepoB), NEPUREPUNHBIMU BbIYUCNTEbHBIMU CUCTEMAMMN, MOOGUIbHBLIMU
yCTpolicTBaMM 1 yCTPONCTBAMU MHTEpHeTa Belleil. HekoTopbie U3 3TUX CMCTEM MOryT pacnonaratb OrpaHu-
YEHHbIMU pecypcamun B MaHe BblYUC/AUTENIbHON MOLHOCTM, 06BEMOB XpPaHEHUSA AaHHbIX, a Takke Mponyck-
HON CMOCOGHOCTM CeTU U CEeTEeBOW 3afepPXKN. ITO B 0COOGEHHOCTM OTHOCMTCA K CMCTeMaM M YCTPOMCTBaM Ha
nepudepun. BoluncnutenoHbie pecypcel cuctem MW moryT 6biTb NpeAcTaBfeHbl B BUAe N060M KoOHuUrypa-
LUUN OTAENbHBIX WM MHOTOYMC/IEHHbIX Tpathuyecknx NpoLeccopoB, HEMPOHHbLIX NPOLECCOPOB, LEHTPa bHbIX
NpoLLEeCCOPOB 1 NPOLECCOPOB APYIUX TUMNOB, BXOAALLMX B COCTAB Kak O4HOW CUCTEMbl, TaK U HECKOJIbKNX CU-
CTeM, KOTOpble MOryT 6biTb 06beANHEHbI B BbIYMCIUTE/IbHbIE KNacTepbl.

MoTpebHocTn cuctem UV B BbIYMCAUTENbHbLIX pecypcax MOryT BapbupoBaTbCA B 3aBUCUMOCTU OT TOrO,
NUcnosb3yeTcss M MalMHHOE WAW rnybokoe obyvyeHue, a Takke B 3aBUCUMMOCTM OT TUMOB paboyeil Harpysku
(Hanpumep, o0byyeHne M NOTUYECKU BbIBOA C UCMNO/b30BaHMEM pas3/IMyHbIX TONOMOrMin). Bcnegctemne 3Toro
MOryT noTpeboBaTbCA reTeporeHHble BbIYMC/IUTE/IbHbIE PELUeHUsl, COOTBETCTBYIOLLIME KOHKPETHOl paboueit
Harpyske u cucteme MW. Hanpumep, annapatHblie yckoputenn (GPU, NPU, FPGA, DSP, ASIC wn gp.) moryTt
6bITb MCNOMb30BaHbI AN BbIYNCANTENBHO UHTEHCUBHBLIX pabouunx Harpy3ok cuctem WU, Takux kak obyvyeHune
onpegeneHHbIX TOMNONOrMA HEMPOHHbBIX CETEN.

UTo6bl yAOBAETBOPUTL NOTPEOHOCTM pasHoobpasHbiXx cuctem W, HYyXHO B Xo4e npuB/eYeHns Heob-
XOA4MMBIX pPecypcoB MogfepXnBaTb BO3MOXHOCTb aBTOMAaTWYECKOro yrnpaBfieHUs pecypcamu, BKYas Bbl-
JenieHne pecypcoB no TpeboBaHWI0O M KOOPAMHALMI0O MCNO/Ib30BaHUSA TFeTepOreHHbIX pecypcoB (Hampumep,
BblAEeNeHNa NoKanbHbIX, 06/1a4YHbIX 1 NnepudepuiiHblX pecypcos).

8.7.2 Cneuviann3npoBaHHble NHTerpasibHblie CXeMbl

CneuunannsnpoBaHHble UHTerpasbHble cxembl ASIC — 3TO BuMA MHTErpasibHbIX CXeMm, cneuuanmsnpo-
BaHHbIX NOA KOHKpeTHOoe npumMeHeHue. NX ncnonb3oBaHue sABNAETCS OAHUM U3 BapuaHTOB obecnevyeHus
cneunduryeckmx AN UCKYCCTBEHHOIO MHTeNNekTa yHKLNOHaNbHbIX BO3MOXHOCTEN.

Cxema ASIC mMoxeT 6bITb M3rOTOB/IEHA W HACTpPOEHa Kak yCKopuTesb, npefHasHa4yeHHbIl A5 yckope-
Hua npouecca AW nocpencTtBoM npefocTaB/ieHUa Takmx PYHKLMOHANbHbIX 3/1EMEHTOB U BO3MOXHOCTEN, Kak
cneuvanusnpoBaHHble, NnapansenbHblie paboTakLwme 6/10kM YMHOXEHUA C HAKONIEHNEM, ONTUMU3NPOBaHHOEe
pacnpefeneHve namatv U apudmMeTka MNOHWXEHHON ToYHOCTU. Cxema ASIC Takke MOXeT ObiTb CKOHUry-
pupoBaHa Kak conpoueccop, BbiMONHALWMNIA ana 3agady W yHKuMM npeaBapuTesibHOW unu nocnegytowei
06paboTKM AaHHbIX — Hanpumep, A4NA KagpupoBaHUA N U3MEHEHUS pa3mepa M3obpaxeHuii, nx npeobpaso-
BaHWA, NOAABMEHNA WYMa WU CNUSAHUSA AaHHbIX OT pacno3HaHHbIX N306paxXeHuii.

B oT/inuve OT yHMBepcCasibHbIX MPOLECCOPOB 06LWEro Ha3HayeHns (Takux, Kak LeHTpanbHble n rpadu-
yeckue npoueccopbl), cxembl ASIC 06bIYHO NMPOEKTUPYHOTCH, NPOU3BOAATCA M UCMONb3YTCA TOMbKO ANA KOH-
KPETHbIX CMOCO60B NPUMEHEHUS, TaKUX Kak peanusauns KOHKPETHbIX CTPYKTYP HelpoHHoli ceTn. Cxembl ASIC
obecneynBaloT 60/51ee BbICOKME BbIYNCAUTENbHbIE BO3MOXHOCTU AnA VW npy MeHblIUX NPOCTPaHCTBEHHbIX
pasmepax, 60s1ee HNU3KOW CTOMMOCTU U CHUXEHHOM MOTPe6AeHUn IHepruu.
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Cxembl ASIC paloT BO3MOXHOCTb peann3oBaTb WM/ B ycTpoiicTBax C OrpaHMYeHHbIMW rabaputamu u
BO3MOXHOCTAAMW WCTOYHWKOB MUTAHWUA, Takux Kak mMoOusbHble TenedoHbl. Cxembl ASIC Takke MNO3BOMAIOT
ncnosnb3osatb WA B ycTpoicTBax MHTEpHeTa BeLeil, NPUMEHSIEMBIX B Pa3/IMyHbIX 06/1aCTSAX, TakMx Kak npo-
MbILU/IEHHOE NMPOWM3BOACTBO, 34paBoOXpaHeHne, 6€30NacHOCTb UM TEXHONOTMN «YMHOro AOMax.

9 lMpenmeTHble obnactn A

9.1 KomnbloTepHoOe 3peHne U pacrno3HaBaHue 06pas3oB

B HacToAlWem cTaHfapTe KOMMbIOTEPHOE 3peHne onpefenseTca Kak «CnocobHOCTb PYHKLMOHA/IbHOIo
KOMMNOHeHTa nosy4yaTtb, obpabaTbiBaTb M UHTepnpeTMpoBaTh AaHHble, NMPeAcTaBslWme n306paxeHnsa umm
BugeocurHanbl» (3.7.1). KomnboTepHoe 3peHne TeCHO CBAA3aHO C pacno3HaBaHneM o6pa3os, T. e. c 06paboT-
KOl undpoBbIX N306paxeHnini. BusyanbHole gaHHble 06bIYHO NpOCTynakT OT UMGPOBOro gatynka nobpaxe-
HUA Kak pesysibTaT OUMdPOBKM aHaoroBoro n3obpaxeHns nyTeM CKaHUpPOBaHWUSA UK Xe OT MHOTo yCTpoicTBa
BBOAA W306paxeHuii. OnA ueneii gaHHOro crtaHgapTa nog UMApPOBbIMKA M306PAXEHNSAMU NOHMMAKTCA Kak
cTatuyeckue, Tak U NoABUXHbIE BapuaHTbl N3006paxXeHui.

Lindposblie n3obpaxeHnsa CyWecTBYOT Kak MaTpuLbl Yucesn, npeacrasnsowme useTa uwin rpagaumm ce-
poro ugeTta B 3aXBaYeHHOM M3006paXKeHuu, a B APYrux cayyasax — Kak Habopbl BekTopoB. Lindposblie nsobpa-
XEHWs MOTyT BK/loYaTb MeTafaHHble, KOTOPble OMNUCHIBAIOT CBA3aHHbIE C HUMW XapakTepucTuku n aTpuoyThbl.
Lindposble n3obpaxeHna MoryT 6biTb CxXaTbl A4/15 3KOHOMUW MecTa XPaHeHUs U NOBbIWEHUA NPOU3BOAUTE b-
HOCTK Mpu nepegave B LUMPOBLIX CETAX.

Hwxe npusBeeHbl npumMepbl NpuaoxeHuii VA Ha oCHOBE KOMMNbIOTEPHOTO 3peHnsa 1 pacno3HaBaHusa 06-
pas3os:

- BbIIBIEHNE KOHKPETHbIX 06pa30oB B Habope M306paxeHuii (Hanpumep, ndobpaxeHuii cobak B Habope
N306paKeHNn XNBOTHLIX);

- camoynpas/iseMble aBTOMOOGUAN: OBHapyXeHne u uUAeHTUdUKaLUsA aBToOMaTU3NPOBAHHBIMU TPaHC-
NMOPTHLIMWU CpefCcTBaMWN [OPOXHBLIX 3HAKOB, CUTHAMIOB CBETOOPOB N 06HLEKTOB;

- MeAuuMHCKan gMarHoCcTuKa: BbisiB/ieHUe 3aboneBaHnsa U aHoOManuin npu aHannse MenuuuMHCKUX N30-
OpaxeHuit;

- KOHTpPO/Ib KayecTBa (Hanpumep, BbisiB/ieHWe AedekTHbIX geTaneli Ha c6OpoYHOl NNHUNK);

- pacnosHaBaHue nuu,.

B uncno dpyHaaMmeHTanbHbIX 418 KOMMbIOTEPHOTO 3peHUs 3afay BXOAAT nosiydyeHne mnsobpaxeHus, no-
BTOpHasA AuckKpeTusauus, macwtabupoBaHue, CHMXEHNE YPOBHA LWyMa, MOBbILWEHWE KOHTpacTa, U3B/ievyeHne
NpPU3HakoB, cermeHTauus, obHapyxXeHne o6bEKTOB 1 Knaccudukaums.

CyuiecTByeT HECKO/IbKO MOAXO0A0B, KOTOPble MOryT OblTb MCMNOMb30BaHbl A/ BbINO/IHEHNA 3a4ay KOM-
NblOTEpPHOro 3peHns B cuctemax M. B nocnegHue rogpl ctany nonynspHbIMK rny6okue cBepPTOYHblEe HEWPOH-
Hble ceTn (cM. 5.12.1.4) BBMAY WX BbICOKOW TOUYHOCTW B 3ajadvax knaccuukaunm msobpaxeHuii n nx nokasa-
Teneli NPON3BOAUTENIBHOCTY B 3afavyax 06y4eHUs U NPOrHo3npoBaHus.

9.2 O6paboTKa eCTeCTBEHHOIO A3blKa

9.2.1 OO6LIKMEe NOMOXEHUSA

O6paboTka eCTECTBEHHOIO f3blka — 3TO 06paboTka UHopmMaunu, OCHOBaHHAsi Ha NMOHMMaHWKU ecTe-
CTBEHHOTO A3blka W/WAWM TeHepauun ecTeCTBEHHOro A3blka. [aHHbI TEPMUH OXBaTbiBAET aHaNM3 eCTeCTBEH-
HOro si3blka M €ro reHepauuto B popme TekcTa uan peun. icnonb3yss BO3MOXHOCTM 06paboOTKM ecTecTBEeH-
HOro A3blka, KOMMNbITEPbl MOrYT aHanM3npoBaTb HaMUCaHHbIA Ha YeflOBEYECKOM $si3blke TEKCT W BblAeNsiTb
B HEM MOHATUS, CYLUIHOCTW, K/OYEBLIE C/I0BA, OTHOWEHWS, 3MOLWUN, HACTPOEHUS WU ApYyrne xapakTepucTuKu,
TeéM CaMbIM AaBasd NnoJsib3oBaTesIAM BO3MOXHOCTb W3BJ/ieKaTb U3 KOHTEHTa 3HaHUA W npeacTaB/IEeHUA. Pac-
nonarana 3TUMU BO3MOXHOCTAMU, KOMMbIOTEPbI TAaKXe MOTYT reHepupoBaTb TEKCT WUAN pedb ANA 06LLeHns ¢
nonb3oBatensamu. J/llnbas cuctema, Kotopass cnocobHa BocCnpuHMMaTb U obpabaTbiBaTb €CTECTBEHHbIN A3bIK
(B TekcToBOl UM peyeBoii POpPMeE) B KAYECTBE BXOAHbLIX WAWN BbIXOAHbIX AAHHbIX, UCMOMb3yeT KOMMNOHEHTbI
06paboTKM eCcTecTBEHHOro sA3blka. MpuMepom nofo6HOl cucTteMbl SIBNSiETCA aBTOMaTM3MpOBaHHas cuctema
6pOHNPOBaHUS BUNETOB aBMaKOMMNaHMK, KOTopass MOXeT NPUHUMATb 3BOHKU OT K/IMEHTOB U GPOHMpPOBAaTh 415
HUX peVICbI. Takasa cuctema Hy)XAaeTca B KOMNOHEHTE NOHNMMaHUA eCTECTBEHHOIO A3blka N KOMMNOHEHTE TeHe-
pauuy ecTecTBEHHOTO fA3blka.

Hwxe npuBegeHbl Apyrne npuMmepbl NpunoxexHnin NN, ocHoBaHHbIX Ha 06paboTke eCTECTBEHHOTO S3blKa:
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- pacno3HaBaHue pPyKOMUCHOro TekcTa (Hanpumep, npeobpa3oBaHne PYKOMUCHbIX 3aMeTOK B LM)POBYIO
thopwmy);

- pacnosHaBaHue peuu (Hanpumep, NOHMMaHWe CMbIiC/Na TOro, YTO ckasas YenoBeK);

- BbIIB/IeHWEe cnama (Hanpumep, UCMNOMb30BaHWE 3HAYEHUS CM0B B COOOLLEHUU 3/IEKTPOHHOW MOYThbI
ANnsa TOro, 4To6bl YCTAHOBUTb, MOXHO 1N 3TO COOOLLEHNE OTHECTU K HeXenaTesibHbIM);

- UndpoBbie NepcoHasibHble MOMOLLHNKN U OHMaliHOBbIE BUPTya/ibHble cobecegHnkn (4aT-60Tbl), KOTO-
pble MOryT UCMosib30BaTb MOHWMMaHUE U reHepalulo ecTECTBEHHOTO si3blka (BK/lOYasi pacno3HaBaHWe U reHe-
pauuio peun) NS opraHusauum peyeBbiX NOSb30BaTE/IbCKUX UHTEPENCOB;

- pedepupoBaHue;

- reHepaums TeKCTa;

- MOWUCK MO KOHTEHTY.

O6paboTKka eCTEeCTBEHHOr0 f3blka TakXe MCNosib3yeTcs BO MHOIMX NPUKNafHbIX cucTeMax, Takux Kak
4yaT-60Tbl, CUCTEMbI KOHTEKCTHOWN peknamMbl, CUCTEMbI MEPEBOJA PEYU U CUCTEMbI 3/IEKTPOHHOrO (gUcTaHuu-
OHHOT0) 0by4YeHus.

9.2.2 KOMMOHEeHTblI 06paboTKM eCTECTBEHHOIO A3blKa

9.2.2.1 O6uwmne NonoxeHmsa

KOMMNOHEHTbl 06paboTkn ecTecTBeHHOro A3bika (NLP-KOMMOHEHTHI) pewatoT pasHble 3agaun. Hanbonee
pacnpocTpaHeHHbIMW 13 HUX ABNAKTCA cneayroume.

MoHumaHme ectecTBeHHOro fA3bika (NLU). [aHHblli KOMNOHEHT Npeo6pasyeT TEKCT UAN peyb BO BHY-
TpeHHee onucaHne, KOTOpPOe AO/DKHO nepejaBaTb CEMaHTUKY UCXOAHOro matepuana. TpyAHOCTM BO3HUKAKOT
n3-3a BHYTPEHHE NpuUCyLLeil ecTeCTBEHHbIM A3blKaM HEOAHO3HAYHOCTU: C/A0BA W NPELJIOXEHNSA N0 CBOEN Npu-
pode HeoAHO3HauYHbl MO CMbICNY W, C/ieA0BaTeNbHO, pe3ynbTaTr (PyHKUMOHMpOBaHUA komnoHeHTa NLU nopg-
BEPXEH OLINGKaM.

FeHepaymsa ectecTBeHHOro A3blka (NLG). JaHHbIi KOMNOHEHT Npeobpa3yeT BHYTPEHHEe onucaHue B
TEKCT WU pedb, NOHATHbIE YEe/IOBEKY. BbiNnosiHEHME 3TON 3ajauyn MOXET BkAw4YaTb nofgbop cnos v dhopmMynun-
pOBOK C TeM, 4YTOObl pe3ynbTaTt Ka3asicsa Nosb3oBaTtesnio 605ee eCTeCTBEHHbIM.

Mopdonornyeckan pasmetka (POS). KomnoHeHT Mopchonornyeckon pasMeTku MCnonb3yeTcs ANs Ka-
Teropmsauum Kaxnoro c/ioBa Ha BXOJe Kak rpammMaTMyeckoro obbekTa: sBMsSieTCA /v 3TO C/M0BO CYLW,EeCTBU-
TeNbHbIM, NpunaraTesibHbIM, r1arosiom ¥ T. 4. Ha mopdonornyeckyo pasMeTky Takke OKa3blBalT BMAHUE
MHOr03Ha4YHOCTb M MHOTOBapuaHTHOCTb (MONIMCEMUSA) eCTECTBEHHOIO A3blKa.

Pacno3HaBaHMe MMeHOBaHHbIX cylwHocTel (NER). JaHHbli KOMNOHEHT CTPEMUTCS pacno3HaTh ge-
HOTauMoHHble (NMOHMMaeMble B6YKBasIbHO) HAMMEHOBAHMUSA NUL, MECT, OpraHu3aunii UAn NHbIX CYLLHOCTER 1 co-
OTBETCTBYKOLWMUM 06pa3om pasMeTUTb NOc/ef0BaTelbHOCTU C/I0B B NOTOKE TeKcTa Wau peun. B 3aBucMmocTm
OT CYWHOCTM MOXET ObiTb M3BNEYEHO 6O/bLUEE KOMMYECTBO MHGOpmauuu. Hanpumep, Ans nwopein Moxer
6bITb NOSIE3HO YCTAHOBUTbL UX AO/DKHOCTb UAW (PyHKLUMIO.

OTBeTbl Ha BOMNPOCbLI. KOMNOHEHT OTBETOB Ha BOMPOCHI CTpeMUTCA AaTb Hambonee noaxoaswimii oTeeT
Ha 3ajaHHbli YenoBekoM Bomnpoc. MNMonb3oBaTenb cnpalwnBaeT YTO-IMO60 HA eCTECTBEHHOM fA3bike, a cucteMa
[aeT eMy OTBET Takke Ha eCTECTBEHHOM A3blKe.

MallnHHbIV NepeBog. KOMNOHEHT MalIMHHOIO NepeBoja aBTOMAaTUYECKU NepeBOAUT KOHTEHT Ha ecTe-
CTBEHHOM fi3blKE C OAHOTO fi3blka Ha ApYyroii. AT0 MOXeT 6bITb Npeobpa3oBaHne TeKCTa B TEKCT, PeYn B TEKCT,
peun B peyb UM TekcTa B peyb. TPYAHOCTM BO3HMKAKOT Kak U3-3a HEOAHO3HAYHOCTW, Korga C/1I0BO UMeeT He-
CKOMbKO 3HA4YeHWil, Tak 1 No APYTMM MNpUYnNHaM, TakuM Kak Hasunmyue OTCbIIOK MeXAy NpensioXeHusaMun wunm
BHYTPU HUX WU HE BbICKa3aHHble SBHbIM 06pa3oM HamepeHus. Bo MHOrMx cny4vasx BO3MOXHO HECKO/bKO
BapMaHTOB nepesoja.

OnTnyeckoe pacrnosHaBaHue cumBosioB (OCR). [laHHblii KOMNOHEHT cTpemuTcs npeobpasoBaTb
npefcTaB/ieHHble B BUAe U306paxeHuit TeEKCTOBbIE AOKYMEHTbl (BO3MOXHO, OTCKaHUMpPOBaHHble B rpaduye-
Ckne ob6pasbl) B undpoBoe KOAMpPOBaHHOE npefcTaBfeHne UX KOHTeHTa: TekcTa, Tabnuuy, uudp, 3arosioBKOB
N NX B3aNMOCBS3EN.

i3BneyeHne B3auMOCBsA3€eil. KOMNOHEHT U3B/IeYEHUS B3aUMOCBs3eli peluaeT 3a4auy BbiB/IEHUS U U3-
BNIeYEHNSA CBA3El MeXAy MMEHOBAaHHbIMU CYLWHOCTAMWU W faxe MexAy /o6bIMU CYLLHOCTAMN B NOTOKE BXO4-
HbIX faHHbIX. Hanpumep, Takoli KOMNOHEHT MOXET BbiBUTb B MOAAHHOM Ha BXO[ TEKCTe 0 huabMax To, YTO
«Anb MaynHoO» «CHUManNcs B Beayweii ponu» B hunbme «Cepnuko.

M3BneveHne mHdopmaumn (IR). KomMnoHeHT u3BnevyeHuss MHOpMaLUM cTpemMuTcs yAOBAETBOPUTH
UHOpPMaLMOHHbIE NOTPEBHOCTU NoNb30BaTesis NOCPefCTBOM BbIMOSIHEHUS NOWCKA MO MAaCCUBY HECTPYKTY-
pPUPOBAHHOIO KOHTeHTa. [MoMCKOBbIA 3anpoc, OTpaxawlwunii NoTpebHOCTb Mosib30oBaTens B uHopmauuu, an-
rOPUTMMYECKN COMOCTaB/SAETCA C KaXAbIM 3/1EMEHTOM B MaccuBe, 4TO6bl MpeAcka3aTb PesieBaHTHOCTb 3TOrO
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3/IeMeHTa C TOYKM 3PEeHMs NOSb30BaTeNbCKOW MHGOPMaLMOHHOW MOoTpebHOoCTU. PesdynbTaT paboTbl AAaHHOTO
KOMMOHEeHTa 06bIYHO BblgaeTCs NOMb30BaTeNlo B BUAE CNUCKA OTOOGPAaHHbLIX 3NEMEHTOB, paHXWPOBAHHbLIX B
nopsifike YMeHbLUEHNS NX pesieBaHTHOCTU. KOMNOHeHTbl M3BfievYeHnss nHpopmawmum moryT 6biTb paspaboTaHsbl
ONA pas3/INYHbIX €CTECTBEHHbIX A3bIKOB M 418 WMPOKOro CMeKkTpa TUNOB NpeAcTaB/IeHUS MHOpMaLnKn, BKHO-
yas TeKCT B cBO6OAHOM dhopmaTte, MONYCTPYKTYPUPOBAHHbIE AOKYMEHTbl, CTPYKTYPUPOBaHHbIE [LOKYMEHTHI,
aygmosanucu, nsobpaxeHus n Bugeosanucu.

AHanNnM3 ToOHa/IbHOCTU (HAacTpPOeHWUn). KOMNOHEHT aHann3a TOHaNIbHOCTU CTPEMUTCS K BbIABNEHUIO U
Kateropmsaumy € NOMOLLbIO BbIYUCAUTENbHbBIX METOAOB MHEHWI, BbipaXeHHbIX BO (hparmMeHTe TekcTa, peyun
Unn n3o6paxeHns. STOT MPOLECC Takke W3BECTEH KakK MHTeNNekTyanbHblli aHanu3 MHeHuin. Mpumepamu
Cy6BbEKTMBHbLIX aCNeKTOB MOTYT C/IYXUTb MO3UTUBHbIE WWN HEraTUBHbIE YyBCTBA.

ABTOMaTu4yeckoe pedepupoBaHmne. KOMNOHEHT aBTOMaTn4yeckoro pedepupoBaHus ctpemmtcs B 60-
nee kpaTtkoii doopme nepefaBaTb COLEPXALLYIOCHA B 3/1IEMEHTE KOHTEHTa BaXHYl WHGOpMaLuio, UCMNOob3ys
ANA 3TOr0 OA4MH M3 ABYX MOAX0A0B (MM ux kKombuHauuw). MepBbiii noaxod — 3T0 kBasupedepupoBaHue
(extractive summarization), korga M3 MCXOAHOrO0 KOHTEHTa OTOMPAETCs K4YeBOM PefieBaHTHbIA KOHTEHT,
4yToObl CO34aTh COKpalweHHyl Bepcuio. BTopoili mogxop — 310 0606uieHHoe pedhepupoBaHue (abstractive
summarization), cTpemsLweecs CUHTE3MpPOBaTb HOBbLIN, 60/iee KOPOTKUIA TEKCT, KOTOPbLIA nepefaeTt pesieBaHT-
Hyl0 nHopmaym. O606LeHHOEe pedhepmpoBaHne B3anMOCBSA3aHO C reHepaumnein eCTECTBEHHOIO f3blka.

YnpasneHve guanorom. KoMnoHeHT ynpaBfieHus Auanorom nomoraeT ynpasnsaTb cepuein B3auMmo-
LelicTBUiA Mexay nonb3oBaTesieM U CUCTEMON, CTpeMsACb caenatb paboTy nosb3oBaTtens 6onee ynobHon 3a
CcyeT opraHmsauMmn 3TUX B3aMMOLENCTBMIA B hopme, HaNOMUHAaKLWEN pa3roBop Ha eCTeCTBEHHOM f3blke. B
ynpas/iieHuy Auanoramm Ucnonb3yeTcsa psag noaxonoB, B TOM yuc/e AeKnapaTuBHble npasuia, onpeaensio-
Lne peakuuilo Ha KOHKPETHble BXOAHblE TPUITEPBI, U NOAXOAbl HA OCHOBE MAalUUHHOIO 06y4YeHus. YnpaBrieHune
Ananorom MOXeT MCMoMb30BaTbh B3auMopaeicTBne B TEKCTOBOW chopme, Hanpumep, gnsa obecneyeHns 6onee
yA06HOro 06uU,eHnss ¢ KOMNOHEHTAMU OTBETOB Ha BOMNPOCHI. KOMMNOHEHT ynpaBieHns AManorom Ttakke MoxeT
O6blITb UHTErPMPOBAH C KOMMNOHEHTaAMU pacrno3HaBaHWS U CMHTE3a peun A5 NOAAEPXKWA MPUIOXEHUA B nep-
COHa/IbHbIX NOMOLLHMKAX, areHTax OHNaiHOBOro 06CAYyXUBAHWUA K/IMEHTOB UAW MpU KCNOMAb30BaHUM poboToB
ONA nepcoHanbHOro yxopaa.

9.2.2.2 MaluHHbII NnepeBos

MallnHHbIA nepeBos — 3TO 3agayvya 06paboTKM eCTEeCTBEHHOTO fA3blka, NPWU BbINOSIHEHUM KOTOPOI KOM-
nbloTEPHAA cUCTEMA MCNOMb3yeTcs A9 aBTOMAaTMUYeCcKoro nepesoja TekcTa Uan peyn ¢ 0O4HOro eCTEeCTBEHHO-
ro fA3blka Ha ApYyroi.

B ob6wem cnyyae npouecc nepesoja Npu BbIMOSIHEHUN €r0 YeNOBEKOM OCYyLlecTBAsSeTCs 3a ABa Lara.
MepBblli Wwar 3aknwyaeTcsa B paclwnpoBke cMbiC/la Matepuana Ha UCXO4HOM fA3blke. Ha BTOpom Lwware atoT
CMbIC/1 MOBTOPHO KOAMPYETCS Ha LLeneBoM A3blke. DTOT npouecc TpebyeT rny6oknx 3HaHwWini B o6nactu rpam-
MaTuKK, cMHTakcuca, hpaseonorum, ceMaHTUKN, KynbTypoaorun v Apyrux AUCLUNANH.

B uncne TexHuyeckux npobsem, ¢ KOTOPbIMU CTaNKMBAETCHA MalUWHHbIA NepeBof, MOXHO Ha3BaTb Mo-
McCeMnI0, 3aBUCUMOCTb OT KOHTEKCTa, rpaMMaTuyeckue pasnuuyms U UCnosib30BaHue ueporingmuyeckoro
nucbma. bbino paspaboTtaHo MHOro NoAxoA0B K MallMHHOMY nepesojy, B TOM 4Yucne noaxofbl, OCHOBaHHbIE
Ha npasunax, npumepax, CTaTUCTUYECKNX 3aKOHOMEPHOCTAX, NCNO/Ib30BaHUN HENPOHHbLIX CeTEel UMN UX KOM-
6uHaLmii.

B nocnepgHue roAbl A7 BbINOMIHEHWSA MALUMHHOIO NepeBofa WCMNOMb30BaNIUCb HEWpPOHHble CeTw, 4YTo
NPUBENIO0 K NOpasuTenbHbIM YAYYLWIEHUAM C TOYKM 3pEHUs rnagkocTu uM ToYHOCTU nepesoga. C uenbko fo-
CTUXXEHUSA BbICOKOW CTEMEHM TOYHOCTM COOTBETCTBYKLWAA MOAE/b MOCPEACTBOM r1y60KOro 06yyeHnss MoxeT
6bITb 06y4yeHa U HacTpoeHa Noj BbipaxeHus, cneyudunyeckmne anas 061acTm NpUMEHEHNS.

9.2.2.3 CuHTE3 peun

Cuctema, KoTopas npeobpa3yeT TEKCT Ha eCTEeCTBEHHOM f3blke B peyb, Ha3blBaeTCHA CUCTEMON CUHTEe3a
(reHepauumn) peun.

B obuwem cnyyae npouecc CMHTE3a peun BkAYaeT Tpu 3Tana: 1) aHanus, 2) mogenupoBaHue, n 3)
CMHTe3. ECTEeCTBEHHOCTb M pa3bopyYMBOCTb ABAAKTCA BaXKHbIMU XapaKTepUcTUKaMu CUCTEMbl CUHTE3a peuu.
EcTecTBEHHOCTb NOKa3blBaeT, HACKONbLKO 6/7IM30K pe3ysbTaT K Ye/l0BeYeCKON peun, B TO BpeMs Kak pasbop-
YMBOCTb FOBOPUT O TOM, HACKOJSIbKO NErko MI0ASAM MOHATb CMHTE3MPOBAHHYK peyb. CUCTEMbl CUHTE3a peun
06bIYHO CTapalTCs MakCMMM3NpoBaTb 06€ 3TN XapakKTepucTuku.

[Ons cuHTe3a peun MNPUMEHATCA pasinyHble NOAXOAbl, BK/AOYAsA KOHKATEHaTWBHbIN CUHTE3
(concatenation synthesis), popmaHTHbIli cuHTe3 (formant synthesis), apTUKynsATOpPHbIA cuHTe3 (articulatory
synthesis), cMHTe3 Ha OCHOBE CKpbITbIX MapKoBCckux mogenein (HMM-based synthesis), agguTUBHbI CUHTE3
Ha OCHOBE CMHYcONo[o6HbIX BOMH (Sinewave synthesis) n cMHTE3 ¢ MCNO/Ib30BaHMEM [1YGOKMX HEMPOHHbIX
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ceteii (DNN). Kaxgabli nogxon MMeeT CBOU CUJIbHblE U c/labble CTOPOHbI. HekoTopble CMHTE3aTopbl peyn Ha
OCHOBE TN1y6OKMX HEWPOHHbLIX CeTeil MO3BOMAKT MOMydaTb pes3ynbTaTbl, NPUOANXKAKUWIMECS MO CBOEMY Kaye-
CTBY K rosiocy 4YesioBeka.

9.2.2.4 Pacno3HaBaHune peun

B paHHOM cTaHgapTe pacnosHaBaHue peun onpejensetrca kak npeobpasoBaHue (YHKLUOHANbHbIM
KOMMOHEHTOM peYeBOro curHana B nNpefcTaBfieHne cogepxaHusa peun. OundpoBaHHas peyb — 3TO BMA NO-
cnepoBaTesibHbIX AaHHbIX, MO3TOMY MeETOAbl, CNOCOGHbIe obpabaTbiBaTb AaHHble, acCOLMUPOBAHHbIE C WH-
TepBasioM BpeMeHU, MOTyT ObiTb UCNOMb30BaHbl 1 AN 06paboTkn OHEM peun.

[ns pacno3HaBaHWsA peun NMPUMEHSETCS HEeCKONbKO NOAXOAOB Ha OCHOBE HEWpPOHHbIX ceTeil. OauH 13
HUX npefycMaTpuBaeT MCNO/Ib30BaHUE HEWPOHHONM CeTM C apXUTeKTypoi A[O/TOA KpaTKOCPOYHOU namsATu
(LSTM-ceTn) [47]. STOT meTOoA NO3BONSET 06yYaTb HEMPOHHYK CeTb M pa3BepTbiBaTb €€ B KayecTBe pelle-
HUS 4NA pacno3HaBaHWUA pedn, He Tpebys KOMOWHMPOBAHUA C APYrMMK npoueccamu (TakMMu Kak CKpbiTble
MapKoBCKME MoAenu), u obecrneynBaeT NpMemaeMblie nokasaTenn Npon3BOAUTENBLHOCTM NpPY pacrno3HaBaHUN.

Hwxe npuBegeHbl Npumepbl NpunoxeHnin MM Ha ocHoBe pacno3HaBaHUS peyn:

- peyeBble KOMaHAHble CUCTEMBbI;

- «uuppoBas» AUKTOBKA;

- nepcoHasibHble MNOMOLLHUKN.

9.2.2.5 OTBETblI Ha BONPOCHI

Cuctembl 0TBETa Ha BOMPOCHI Aal0T BO3MOXHOCTb BBOAUTb B HUX 60/bLIOE KO/IMYECTBO CTPaHuL, TEKCTa
N NPUMEHSAIOT TEXHOOIMI0 OTBETA Ha BOMPOCHI, YTOObI AaTb OTBET Ha BONPOCHI, COOPMYIMPOBAHHbIE NIOAbMN
Ha ecTecTBEHHOM n3blke. [laHHblli NoAXxo[ No3BOMSIET NOASM «CrnpawmnBaTb» U Noayvyatb NOYTU MTHOBEHHbIE
OTBETbI Ha CMIOXHbIE BONPOCHI. B KOM6GMHaLMK ¢ 4pYyrMMU NHTepgeicammn NpUKIagHoro NporpaMmMmMpoBaHus u
nepefoBbIMY METOAamMu aHanTUKW, TEXHOIOTUA OTBETa Ha BOMPOCHI OT/MYaeTcs OT TPaLMLUMOHHOIO novcka
no K/KYEBbLIM C/I0BaM TeM, 4To obecneumBaeT nosb3oBaTento 60see MHTEPaAKTMBHOE B3anmogelicTeue.

9.3 VIHTennekTyasbHbli aHaN3 faHHbIX

Mof «MHTeNnNeKkTyasbHbIM aHanM30M AaHHbIX» MOHMMaeTcsa NPpUMeEHeHue anropuTMOB A1 BbIABNEHUS
B AaHHbIX OOCTOBEPHOI, HOBOW W Mone3Hoit nHopmauun. VIHTennekTyanbHblii aHanui faHHbiX npuobpen
N3BECTHOCTb B KOHUEe 1990-x rofos, 1 6bl10 NPU3HAHO, YTO OH OT/IMYAETCH OT M3BECTHbIX paHee cTaTucTuye-
CKMX MeTofoB. TpaAuLMOHHAs cTaTucThka OCHOBHOE BHMMaHuWe obpaliana Ha cb6op AaHHbIX, ABASAKOLMXCA
HEOOXOANMBIMU W AOCTATOYHLIMU A1 OKOHYaTE/IbHOTO OTBETa Ha KOHKPETHbI BOMpocC. VIHTennekTyasnbHbIi
aHanu3 fgaHHbiX 0O6bIYHO NPUMEHSANCHA B pamkax NMOBTOPHOrO MCMOMIb30BaHUA AaHHbIX C LEe/bl0 HaxoXAeHus
NPUGNN3NTENBHBIX OTBETOB WM MMEKLWNUX MECTO C ONpefesleHHON BEPOATHOCTbIO COBNafeHUn ¢ 3agaHHbIMU
obpasyamu. VIHTenNekTyasbHbI aHa/in3 faHHbIX paccMaTpuBaeTcs Kak aTan aaropuTMUYecKoro Mogenmpo-
BaHWs B NOJIHOM Mpouecce U3BMEYEeHUS 3HaHWN U3 AaHHbIX. OnNMpascb Ha ONbIT pPaHHUX ycunuii B obnactu
WHTENNeKTYyanbHOro aHannsa faHHbiX, 0Tpac/qeBoli KOHCOpLUWYyM CMOr NoApo6HO onucaTb BCe Larn WHTEsN-
NeKTyanbHOro aHanu3a fdaHHbiX B oTpacnesoM ctaHgapte CRISP-DM, ony6nukoBaHHoM B 2000 rogy [48].
VHTennekTyanbHbli aHann3 faHHbIX 0XBaTbiBaeT psaf MeToA0B M NOAXOL0B, BK/OYasa AepeBbS pelleHunit, kna-
cTepusauymto 1 knaccudmkayuto. C nossneHnem B cepegnHe 2000-x rogoB TeXHONOrMA paboThl C 60AbLWINMMK
JaHHbIMYM CTasio Y)K€ HEBO3MOXHO OTAENATb MPUMEHEHWE aNrOpPUTMOB OT XpPaHEHUS AaHHbiX, a TwartenbHoe
opMumpoBaHMe BbIGOPOK YCTYNMUIO MECTO CKOPOCTHOI 06paboTke GO/bLINX MACCUBOB [aHHbIX. DTN UMe-
HEHUA MPUBENN K TOMY, YTO NPOLECC XWU3HEHHOro UMKNa U3BMNEYEeHUs 3HaHWUl M3 JaHHbIX NO HOBOW Bepcun
«BONbWNX AaHHbIX» CTa/l paccMaTpuBaTbCs KakK AeSTe/IbHOCTb B paMKax Hayku O gaHHbIX. HecMoTps Ha To,
YTO «M3BNI€YEHME 3HAHUI U3[aHHbIX» U «OOHapPYXEHNEe 3HaHWI» ABNAITCA PacnpoCTPaAHEHHbIMU TEPMUHAMMU
B cthepe W, Ha aene TOT pe3ynbTaT, KOTOPbI/ BblgaeT KOMMNbOTEP, NpeacTaBniseT coboi MHdopMaynto, a He
3HaHuA.

9.4 NMnaHnpoBaHue

MnaHvpoBaHue ABASIETCA O4HON U3 AUCLUMNANH UCKYCCTBEHHOTO UHTennekta. OHO sIBNAseTcs KpuTuye-
CKM BaXHbIM ANS1 OTpac/ieBblX MPUIOXEHUI (B 4aCTHOCTW, 34paBOOXpPaHEHUs U 060POHbI) U BaXHbIM A/1A
LesATeNbHOCTM MO YyNpaB/IEHUIO PUCKaMM, CO34aHWI0 MPOMbILI/IEHHbLIX POGOTOB A1 COBMECTHOIW paboTbl C
yenioBekoM (KosinabopaTuBHbIX POGOTOB, KOGOTOB) U KOTHUTUBHBLIX MOMOLLHUKOB, a TaKXe ANS AeATeNbHOCTH
B cpepe kubepbesonacHoCTH.

MnaHupoBaHMe M0O3BO/MSIET MallMHE aBTOMAaTWYEeCKM HaxoguTb MNpouefypHYK nocnefoBaTesibHOCTb
felicTBuiA, HanpaB/IEHHbIX Ha AOCTUXEHWE ONnpefiefieHHbIX Lenei, npy oAHOBPEMEHHOI onTuMusauuy onpe-
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[JefneHHbIX nokasaTenei nNponsBoANTENbHOCTU. C TOUKM 3pPEHUA NAAHUPOBAHUS CUCTEMA HaxoguTcs B onpe-
[AeNleHHOM COCTOSIHUMW. BbiNnosiHeHe AeCTBUSA MOXET U3MEHUTb COCTOsIHME CUCTEMbI, a Nocnef0BaTes/IbHOCTb
AeicTBuiA, NpeanoXeHHast nNpyu NaHMPOBAHUM, MOXET NEPEBECTU CUCTEMY U3 UCXOAHOrO COCTOSHUS G/NXKe K
LLeneBoMy COCTOSIHMIO.

10 MNpwumeHeHWe cuctem VA

10.1 O6wme NoNoxeHus

Mockonbky cuctembl MIN cnocobHbl OKa3biBaTb NOMOLLb B Npoueccax NpPUHATUA peLlleHuil, a B page cny-
yaeB VX NOTHOCTbIO aBTOMAaTU3NPOBaTh, AaBaTb PeKOMeHAauum 1 noMoraTb B apToMaTusaunm onpeseneHHbIx
3ajay, OHN Haxof4sAT MPUMEHEHNE B pa3/INYHbIX OTpPaC/aX, BKA4Yas cnegyroume:
cenbCKOe X03AWCTBO 1 hepMmepckas AeAaTeNbHOCTb;
aBTOMOOMNECTpoeHue;
6aHKOBCKME M (PUHAHCOBbLIE TEXHOJIOTUK;
060poHa;
obpasoBaHue;
3HepreTuka;
3paBoOXpaHeHune;
3akoHofaTeNnbCTBO U NPaBso;

Npon3BOACTBO;
cpeacTBa MaccoBoOl MHopMaummM U passiedyeHus;

- CMellaHHaa peanbHOCTb (BKMOYaeT AONOMIHEHHY peanibHOCTb U UHTEPaKTUBHbIE BO3MOXHOCTU ANSA
B3ammMogaencTeus);

- TOCY[apCTBEHHbI CEKTOp;

- PO3HMYHASA TOProBNA U MapKeTUHT;

- 6e30nacHOCTb;

- KOCMWYeCKne TeXHONoruu;

- TeNeKOMMYHMKaumu.

Mpumepsbl ucnons3osaHna N npepcrtasneHsl B nogpasgenax 10.2— 10.4.

10.2 BbisiB/1IeHWE MOLUEHHUYeCcTBa

MoA MOLWEHHNYEeCTBOM MOHUMAETCA UCNOSb30BaHWe O6GMaHa C Lesblo U3BfedeHuss npubbinu. MolueH-
HUYECTBO MPOSB/SETCA BO MHOTMX 06/1acTsX U B pas/inyHbix popmax, BKIYas:

- noafenbHble AeHbIM U JOKYMEHTHI;

- YKpaZieHHble KpeAuUTHbIe KapTbl U JOKYMEHTbI;

- YyacTHasi nepenucka, Takas Kak 3/leKTpOHHaa nouTa;

- noggesibHble WU yKpaAeHHble AeHTUPUKALUOHHbIE AaHHbIE.

Hwxe nprBefeHbl NpuMepbl NpuMeHeHus VW ons BbISBNEHUS C/llyyaeB MOLIEHHUYECTBaA:

- BbISIBJIEHWE MOLUEHHUYECKUX CNyYaeB CMMCAHUSA AEHEer C KPeAUTHOI KapThbl;

- BbISIBJIEHNE MOLIEHHMYECKUX 3asiBOK HA MoJlyyeHue 3aliMoB WU KPeauToB;

- BblSIBJIEHUE MOLIEHHUYECKUX TpeboBaHWii 0 BbiNjaTte CTPaxoBbiX BO3MELLEHWI;

- BblIsIBJIEHWE C/lyyaeB MOLUEHHUYECKOTo JOCTyna K cyeTam.

10.3 CamoynpaBnsaemMble TpaHCMNOPTHbIE cpeacTBa

OxupgaeTcsi, YTO camoynpaB/isieMble, 6eCcnMIoTHbIE TPAHCNOPTHbIE cpeAcTBa B GyaylieM MOryT cTatb
06bIUYHbIM siBNeHneM. CerogHs MHOrMe TeXHO/I0TMW Ha OCHOBE MCKYCCTBEHHOIO MHTe//1IeKTa MPUMEHSIoTCS B
aBTOMOGU/IAX B KAUYeCcTBe CPefCTB MOMOLLM BOAUTEND. HMXe npuBeAeHbl NpuMepbl npuMeHeHus AW B TpaHc-
MOPTHbIX CpeCcTBax:

- onTMMu3auusl Bbl6opa MaplipyTa (Hanpumep, nouck Haubosiee GbICTPOrO MapLIpyTa C y4eToM Teky-
LMX YCNOBUIA JOPOXHOTO ABUXEHNS);

- aBTomMaTu4yeckoe NepecTpoeHne Ha APYryl Mosiocy LBUKEHNS;

- n3beraHve NpensaTcTBuiAi (Hanpumep, aBTOMaTM4YecKkoe MaHWny/IMpoBaHUe TOpMO3aMiu, APOCCESIbHOIA
3aC/IOHKOW 1 pyfieBbIM yNpaB/ieHUEM HA OCHOBE MHTepnpeTauuy CUrHasioB, NOCTynawwWux oT kamep, oTo-
3/1EMEHTOB W [aTUNKOB PaCCTOSIHUSA);

- NMOMIHOCTbIO aBTOMATM3MPOBaHHOE NepeMelieHe 13 NyHkTa A B NyHKT B.
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ABTOMaTWU3UPOBaHHbLIE TPAHCMOPTHLIE CPeACcTBa NOMaralTCa Ha Takue TexHonoruy WM, kak KoMnbloTep-
HOe 3peHune U NAaHupoBaHue.

10.4 TlMporHo3Hasa TexHu4yeckasa noanepika

B oT/iMune oT NpohunakTMYecKoro TEXHMYECKOro 06CAYyXMBaHWSA, Korga 06GC/AYXUBAHME OCHOBAHO Ha
0XMAaemMon NPoA0/KUTENbHOCTU CpoKa CNy>X6bl KOMNOHEHTOB (HanpuMep, Ha cpeaHell HapaboTke Ha oTka3),
npu NPOrHO3HOWN TEXHMYECKOW noaaepxke o6CnyXmBaHne U 3aMeHa KOMMNOHEHTOB OCYLLECTB/ISIOTCA HA OCHO-
BEe HAGNOAEHWIA Had UX TEKYLUM NOBeAEHUEM W/Unn nokasatensMmu paboTbl, a TakKe Ha OCHOBE OXMWAAeMOro
CpoKa CnyX6bl KOMMOHEHTOB. Huxe npuBegeHbl NpuMepbl UCNOb30BaHUa VW gnsa NporHo3HOW TeXHUYECKOR
NnoAePXKN:

- 0B6HapyXeHue NycToT NOJ XesIe3HOAOPOXHLIMU NYTAMU (4TO MOXET NPUBECTU K CXOAY C pesbc);

- 06HapyXeHue NoTpeckaBLIErocs WM NOBPEXAEeHHOro acanbTa;

- BbISIBNEHME BbIXOASALWMX U3 CTPOS MOAWMNHUKOB B 3NEKTPOABUraTensx;

- BbISIBJIEHWE aHOMaslbHbIX KONe6aHWii MOLWHOCTMN B CUCTEMAX 3N1EKTPOCHAOXEHNS.
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MpunoxeHue A
(cnpaBo4yHOE)

ConocraBJ/ieHne XNU3HEHHOro uukna cmcremol A
C onpefesieHNeM XU3HEHHOro uuknia cumcrtemol VA, gaHHbim O3CP

B coctaBe «[1paBoOBbIX MHCTPYMEHTOB» OpraHu3aLluy 3KOHOMUYECKOro COTpyAHUYecTBa 1 pa3sutus Gbina onyenu-
KoBaHa «PekomeHgaums CoBeTa N0 MCKYCCTBEHHOMY MHTENNEKTy» [49].

JaHHbIli LOKYMEHT BK/OYAET CneayoLmii TEKCT:

«COBET

... B OTHOWeHUN npeanoxeHnn Kommteta no NonuMTukKe B 06/1aCTN LINPPOBOI IKOHOMUKU:

|. COTMTALLAETCS € TeMm, 4TO A8 Uenein Hactosweli PekoMeHaaumMmn npuvBeLEHHbIE HKE TEPMUHBbI HY)XXHO Mo-
HUMaTb cneaylowmmM obpasom:

- JKM3HEHHBI UMK CUCTEMbI: XXM3HEHHbIN UMK cucTembl VA BKIOUaeT cneayowme ctaguin:

i) «npoekTMpoBaHue, AaHHble 1 MOAENW», KOTopas NpeacTaBnsieT coboii KOHTEKCTHO-3aBMUCMMYHO MocneaoBarteslb-
HOCTb, OXBaTbIBAOLLYIO MN/1aHUPOBaHMe 1 NPOeKTUpoBaHue, c6op 1 06paboTKy AaHHbIX, a Takke NOCTPoeHne Moaenu;

i) «Bepudmkauma n Banugauns;

) «pasBepTbiBaHMEY;

iV) «akcnnyarauyst U MOHUTOPUHI».

3TN cTagmMy 4acTo BbINOJHATCA UTePaTUBHO U He 0653aTeNlbHO nocnefoBaTesibHO. PelleHne 0 BbIBOAE CUCTEMbI
VN 13 akcnnyataumm MOXET ObITb NPUHATO B /1060 MOMEHT B TEUEHME CTaAMMU KCr/lyaTaumum U MOHUTOPUHIa;

a TaKke:

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

a) cuctembl WA gomkHbl 6bITb HAAEXHbIMW, 6e30MacHbIMU U 3aLUMLLEHHBIMU Ha MPOTSHXKEHUN BCEro CBOErO XN3-
HEHHOro LMKNa C TeM, YTO6bl Kak B YCNOBUAX HOPMa/IbHOTO MCMOMb30BaHUSA, Tak 1 Npeacka3yeMoro KOppPekTHOro Unn He-
KOPPEKTHOTO UCMO/b30BaHWA WU NPU UHBIX HEGNAronpUATHLIX YCIOBUSAX OHW (DYHKLMOHMPOBA/IM HaZiexallym obpasom
1 He cOo34aBa/iv HeomnpaBAaHHO 6GObLUYH Yrpo3y 6e30nacHoCTY;

b) C 3TO UENb OpraHu3auunm 1 NMua, Urparwlye akTVBHYK POJib B XWU3HEHHOM Umkie cucTeMbl WA, [OmkHbI
obecneynTb OTCMEXNBAEMOCTb, B TOM YMC/IE B OTHOLLEHUM HAGOPOB AaHHbIX, NPOLECCOB U PELUEHUI, MPUHATBLIX Ha Npo-
TSOKEHWMN XM3HEHHOTO Umkia cucteMbl U, ¢ Tem, 4uTobbl 06ecneynTb BO3MOXHOCTb NMPOBEAEHUS YMECTHOrO B KOHKPETHOM
KOHTEKCTE M COOTBETCTBYIOLLEI0 COBPEMEHHbLIM BO3MOXHOCTAM aHanusa pesy/ibTaTtoB UCnosb3oBaHusa cuctemsl VA n ee
OTBETOB Ha 3anpockl;

C) opraHumsauuu v auua, urparoLlime akTMBHYK POfb B XXM3HEHHOM UyKe cuctembl WA, AOMKHBI, OCHOBbLIBASACH Ha
CBOUX POSIAX, KOHTEKCTE M CNOCOBGHOCTY AeACTBOBATb, Ha KaXKOW CTaAum XM3HEHHOTO LyKna cuctems! A Ha NOCTOSIHHOM
OCHOBE NPVIMEHATb CUCTEMATUYECKUIA NMOAXO0A, K YNPaB/IEHMIO PYCKaMM C Lie/Ibl0 pearmpoBaHmnsl Ha CBsi3aHHbIE C cUcTeMa-
M1 N puckun, BKIOYAs PUCKA A1 HEMPUKOCHOBEHHOCTM YaCTHOWM XW3HU (MEePCOHAasIbHbIX AaHHbIX), MHOPMAaLMOHHOM
6e30MacHOCTU, 3aLUMLLEHHOCTU Y OOBEKTUBHOCTUY.

Ha pucyHke A.1 noka3aHo, Kak 3T0 OnpeAenieHne XU3HEHHOTO uykna cucTemsl M MoXeT BbiTb COMOCTaB/IEHO C
XWU3HEHHbIM LMKIOM cucTemMbl VW, onucaHHbIM B pasgene 6:
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XKN3HEHHbIA LMKN
cuctembl A
C TOYKM 3peHua O3CP

XKU3HEHHbIW umkn
cuctemsl NN

B COOTBETCTBUM C
HaCTOAWMM JOKYMEHTOM

PucyHok A. 1— ConocTaB/ieHne C XWU3HEeHHbIM UnKioM cuctemsl VW cornacHo O3CP
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