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1 PA3BPABOTAH degepankHbim rocygapcTBeHHBIM BHOMKETHRIM YYpexaeHuemM «POCCUMCKMA MHCTUTYT
craHfgapTuzauuny (PreY «MHCTUTYT CTaHaapTU3aynuy )

2 BHECEH Texuu4eckum komutetom no craHgaptuaauuy TK 164 «MckycCTBEHHBIM MHTENNEKT»

3 YTBEPX[OEH W BBEJEH B AEMCTBWE Mpukasom PeagepansHoOro areHTCTBa N0 TEXHMYECKOMY pe-
rynuposanuio u metponorum ot 11 oktabpa 2024 r. Ne 1436-cT

4 BBE[LEH BMNEPBbIE

lpasuna npuMeHeHUsA HACMOALE20 cmaHdapma yemaHoeneHkl 8 cmamee 26 @edepanbHo20 3aKoHa
om 29 uwHa 2015 2. Ne 162-@3 «O cmandapmusayuu e Poccullckol @edepauuuy. Unghopmayus ob us-
MEeHeHUsX K Hacmosiuwemy cmaHdapmy ny6rukyemcs 8 exezo0HOM (N0 COCMOAHLWIO Ha 1 AHBaps Mekyweao
2oda) uHghopMauUuoHHOM yraszamerne «HayuoHanshele cmandapmel», a ogiuyuaneHbll MEeKCM UaMeHeHul
U [OMpasoKk — 8 eXeMeCAYHOM UHGOPMaUUOHHOM ykazamene «HauuoHaneHele cmadOapmel». B ciyvae
nepecMompa (3aMeHds!) unu OMMeHs! HaCMoAWe20 cmaxHdapma coomeemcmeyiouee yeedomneHue bydem
onybnukosaHo & bnukalwem ebiflyCKe EXeMECHYHO20 UHGHOPMaUUOHHO20 ykasamens «HauuoHansHbie
cmandapmets. Coomeemcmeylowan uHgropmauus, yeedomaeHue U mekcmel pasMewaiomecs maixe 8 uH-
chopmayuorHHol cucmeme obueao Nonb3osaHus — Ha oghuyuansHom catume PedepansHo20 a2eHImemea no
MexXHUYeCKOMY peaynuposaHLIo U Memponozauu @ cemu MuemepHem (www.rst.gov.ru)

© Odopmnerune. IBY «MHcTUTYT cTaHaapTusauuns, 2024

HacTtoswmia cTaHaapT He MoXeT BEITE NONHOCTEID MK YaCTHUYHO BOCNpoKW3BedeH, TMpaXnWpoBaH W pac-
NpocTpaHeH B kadecTBe oMUMaNEHOro M3gaHKe Bes pa3pelleHua @epepanbHOro areHTCTBa No TEXHUYECKO-
MYy perynupoBaHW W MeTponorm
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BeegeHue

OByyeHHble MOOENM MallMHHOMO 0By4YeHWa AeMOHCTPUPYIOT NOTEHUWAN ANS onpedeneHus Toro, Kakue
KOGBEBHHbIE MEXaHWUYECKMe CBOMCTBA KOPPEnUPYIOT ¢ TPELLIMHOCTOMKOCTH MaTeprana. Haunydwve aHade-
HUS XapakTepHbl ANA Moaynei uarnba u pactaxeHns. Tawxke HaBNOAAETCS XOPOLLAA KOPPensaUWs ¢ TPeLu-
HOCTOMKOCTBIO C MOOYNAMW YNPYrOCTA NPKM CKATHM KW C MPOYHOCTEK NPW PACTAXKEHUM.

[INA NoBbILIEHWA TOMHOCTH OLIEHKM CROMCTB MATepWanos No peaynkTaTaM KOCBEHHLIX aMepeHuil Lene-
cooBpasHo paspaboTtartk 0blMe NONoXEeHUs K Mogenam MalwmnHHoro obyyenus.

YeTaHoBneHHbIe B HacToAweM cTaHgapTe o6Llye NonoxeHnWs onpeaensioT NopaAaoK NoAroToeku HaGopa
AAHHBIX U MOAENEeH MAaWWHHOTD 0BYYEHMS, MCNONL3YEMbIX NMPWU M3MEePEeHUH (DU3MKO-MEeXaHUYECKIUX CBOWCTB
HEMETaNNMYECcKUX MaTepHanos.

OBwwre nonomkeHna GyayT BocTpefosaHbl Npy paspaGoTke W3Oenuini HOBOM TexHWKK B oBnacTu asTo-
AOPOMHOM MHPPACTPYKTYPLI, KOHTEMHEPHLIX rPY30NepeBo30K, CEPBUCHOMO 0BopynoBaHKMA TPAHCNOPTHOMD Ma-
LUMHOCTPOGHMS.
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HAUMOHANbHBIAN CTAHOAPT POCCUMMCKOW QEOEPALWNMK

McKyccTBEHHBIA MHTENNEKT

MOJENWA MALWWWHHOTIO OBYYEHWA
Onsi NPOBEOEHUA KOCBEHHbIX W3MEPEHUWA CBOWUCTB MATEPWAIOB

O6wwe NoNoMeHUA

Artificial intelligence. Machine learning models for making indirect measurements of material properties.
General provisions

Harta sBBegenna — 2025—01—01

1 O6nacTeb NpUMeHeHUs

HacTtoawwuit ctangapt ycradaenueaeT obuwme nonoxeHus Kk paspaboTtke (0By4eHW0 W TECTUPOBAHUID),
sepudiMKaumMM W AKCNNyaTauMu Mogenei mawmHHoro obydyeHna ANA KOCBEHHLIX W3MepeHuid CBOWCTBE mMaTte-
pwanoe. CTaHfapT NPUMEHUM AN M3MEPEHWIA, B KOTOPLIX hYHKUWA npeobpaszosaHua (PYHKLWA MAMEPEHKiA)
CPEACTBA WAMEPEHUI HEN3BECTHA anpuopy Wunu He MoxeT BeITh onNpefeneHa B cUny ee CNOMHOCTK,

Hacrtoawuil cradaapTt npegHasHaded ANs MCnonb3osaHus OpraHu3auusaMi W cneuvandacTamy, 3aHu-
ManLMMUCH paspaboTkon, MCNLITAHMAMKW U 3KCNNyaTauueil cpecTs M3MEPEHWMI Ha OCHOBE MCKYCCTBEHHOMO
VHTENmneKTa v MawwHHoro abyyeHns ana onpegeneqHns CBOMGTS Marepyanos, UCMoNb3YeMbiX B PasnuyHbIX
OTpacnsax NPOMbILINEHHOCTH W HCcocnegoBaHuax. HacToawmvin cTangapT He pacnpocTpaHsaeTcs Ha Modeny ma-
WWHHOro oBy4eHWA ANA NPOBEAEHUA NMPAMbLIX W3MEPEHWIA CBOWCTE MaTepranos Unvu AnA Spyrux uenen, He
CBA3AHHLIX C U3MEDEHUAMU.

2 HopmaTuBHbIE CChINKK

B HacToAuweM cTasgapTe MCNone308aHa HOPMAaTWBHAas CChINKAa Ha creaywni cTakfapT:
MOCT P 59277—2020 Cuctembl UCKYCCTBEHHOrO MHTennekTa. Knaccuukauns CUCTEM UCKYCCTBEHHO-
ro MHTenneKkTa

n puUMeYyaHue — Mpy NONL3OBAHKMK HACTOALLWM CTaHAapTOM I.LGHGCOOEDE3HO NPoBEEPUTE OEeHCTBUE CCbINoY-
HbiX CTaHOapTOB B MHhOpMaUWOHHOH cucTeme ofLUero Nons30BaHnA — Ha ohuuMancHom calite PegepansHoro areHT-
CTB& N0 TEXHWYECKOMY PErYNMPOBEHKMID 1 METPONOTMK B CETU VIHTEPHET UMW NO EXerogHoMy WH(POpMaLUMOHHOMY YKa3a-
Teno «HauuoHansHLIe cTaHAapThl», KOTOPLIA ONyBNWKOBAH NO COCTOSHWIO Ha 1 AHBAPS TEKYLIErD roga, W no Buinyckam
EEMECAYHOMD MHDoOpPMAaLIMOHHOMO YKasaTena «HauuoHansHse CTaHOapTbl» 3a TGKYLIJ,HFI rof. Ecnu aamMeHeHd cobinoqHbli
CTaHOapT, Ha KOTOPbLIA A3HA HeAAaTUPOBAHHAA CChIMKA, TO DEKOMEHOYETCA MCTONbI0BATE OENCTEYHLLYID BEPCHI0 3TOro
CTaHOapTa ¢ y4eTOM BCEX BHECEHHLIX B AEHHYH BEpPCUI0 U3MeHeHwui. Ecnv 3ameHeH CCeINOYHLIN CTAHOAPT, Ha KOTOpPbLIA
AaHa JaTvposadHan cobika, TO peKoMeHayeTca NCnoneL3oeaTte BERCUID 3TOMD CTanfapTa © YKaiaHHbIM Bollle rogom y1-
BepaeHUs (npuHaTHA). Ecnu nocne yTBep:#deHnA HacTOSLLEro cTaHaapTa B CCbiMOYHbLIM CTaHOApT, Ha KOTOPbIW gaHa
OAaTVpoOBaHHAaA CCbiNKa, BHECEHO M3MEHEHVE, 38TPAarvBaIOLLEE MONMKEHWE, HA KOTOPOE [aHAa CChINKa, TO 3T0 NONOKEHWE
PEKOMEHOYETCA NPUMEHATE bes y4eTa JaHHOM WaMeHEeHWA. Ecnu ceeinoqHBIn CTaHOapT oTMEHEH Bea zameHsl, TO nono-
WeHue, B KOTOPOM flaHa CohINKa Ha Hero, PeKoMeHaYeTCA NPUMEHATE B YacTH, He 3aTparkMBaiolLgi 3Ty CChInky.

Wzpavue ochuumansHoe
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3 TepMuHbI, onpeneneHna U COKpalleHUs

3.1 TepmumHbl M onpeaeneHus

B HacToswem cTaHaapTe NPpMMEHEHbI cnegyluive TepMrUHbl C COOTBETCTBYOWMMK cnpejeneHnamMK.
3141

BXOAHble paHHble (input data); [auHele, ANA KOTOPLIX pazBepTeiBaeMas MoAene MalWHHOro obyye-
HWUA BbIYNCIIAET NPOrHO3UPYEMBIA pesynsTaT WK BolBOO.

MpumMmeyaHne — CneUHanUcTbl NO MAWWHHOMY OBYYEHWMIO TAICKE HA3LIBAKOT BXOAHLIE OAHHBIE OaHHEIMW BHE
Eblﬁoplﬁ"l, HOBEIMM JaHHEIMK KM NPOMU3BOOCTBEHHBIMKM JaHHBIMA.

[FOCT P 70462.1—2022, nyukr 3.3]

3142

U3MepAaTkL (measure) (rnaron): MNpon3soaunTs M3MepeHue.
[FOCT P MCO/M3IK 25000—2021, nyHkT 4.19]

3.1.3 3Ha4YeHWe BenWYMHbI: Yucno c YyKa3zaHnemM OCHOBbI 018 CpaBHEHWA, Bbipaxawllee pasMmep ee-
AWYKHEIL.

Mpumevanune — Cm. [1], mynrr 1.19.

Mpumepbt

1 TonwuHa mamepuana: 0,65 Mm.
2 Cuna ynpyeocmu: 10 H.

3 Koacpghuyuenm Myaccona: 0,27.
4 HanpaweHue cOsuza: 5,88 Mila.

3.14

thyHKUMA MamepeHua (measurement function): ANropuTM WUNK BLIMKHCNEHWE, BEINONHAEGMOE ANSA KOM-
BMHALMW He MeHee Yem [BYX 3NemMeHTOB NokasaTensa kauecTea.
[FTOCT P MCO/M3K 25021—2014, nyHKT 4.7]

3.1:5

aneMeHT gaHHbix (3[) [data element, (DE)]: EguHvua paHHbiX, ANA KOTOPOW ¢ NoMowbio Habopa
aTpubyToB 3adaHbl onpeaeneHne, MOeHTUWKAUKWA, NpeacTasNeHe ¥ AoNyCTUMbIE 3HaYeHNA,
[TOCT P MCO/M3K 11179-1—2010, nyHkT 3.3.8]

MpumevaHus
1 MNone cynTaeTcs cHHoOHUMOM 3.
2 301 — ato huauyeckuil OBLEKT, «KOHTEMHEP» 3HAYEHWA JaHHbIX (cwM. [2], nyHKT 4.9).

316

TMN gaHHbIX (datatype): MHOMECTBO paznuYaloWMXCa 3HAYEHWA, 0XapaKkTePU3OBaHHLIX CBOMCTEAMM
3TUX 3HAYSHWH U ONepaUKuAMN Had HUMM.
[FTOCT P MCO/M3K 11179-1—2010, nynkT 3.3.11]

NMpumevarnue — MNpuMepamn TUNOB OaHHbLIX ABNAIOTCA CTPOKKW CUMBONOE, TEKCTLI, AaTkl, Yicna, naobpame-
HWS, 3BYKM U T. A. (M. [2], nyHKT 4.16).

3.1.7 anadedue ganHbix: CoaepxaHue aneMeHTa JaHHbIX.

MpumedyaHusn
1 C «BHYTPEHHEN» TOUKM 3PEHMA KAYESCTBO AAHHEIX OTHOCHTCA K CAMMM AAHHLIM, TAKMM KaK 3HAYEHHA NPEeaMETHON
obnacTi 1 BO3MOMXHbIE OrpaHn4enHus (cm. [3], nyHkT 5.11).

2 Homep vwnu KaTeropus, NPUCROEHHAA aTPUBYTY Uenesoro obLekta nyTem MNPOBEASHWA WaMepeHus (cm. [2],
NyHKT 4.17).

3.1.8 3anuck aaHHbIX: HabBop cBA3AHHLIX 3NEMEHTOB AaHHBIX, paccmMaTpueaeMbIX Kak equHOe Lenoe.
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Mpumevyanue — Cm. [2], nyHkT 4.15.

3.1.9

obyyarwwme gaHHble (training dataset). MogmHoxkecTeo BeiGopok, KOTOPBIE NOSATCH B MOAENb Ma-
WWHHOro oby4eHuA,
[FOCT P 70462.1—2022, nyHkT 3.9]

3.1.10

cHCTEMa MCKYcCTBeHHoro uHtennekra; MW-cuctema (artificial intelligence system, Al system): Tex-
HUYeCKaa cucTeMa, KoTopada NopoXaaeT TakMe KoHeYHble PeaynbTaThl, kak KOHTEHT, NPOrHoabl, pekomeHaa-
UMM UNW pelleHna ans 3agaHHoro Habopa onpegeneHHbIX YenoBeKoM Lenen.

[FOCT P 71476—2024, nyHkt 3.1.4]

31N

Mogens MalwunHHoro obyyeHus (machine learning model): MaTemaTuyeckas KOHCTPYKUWS, reHepupy-
10LLaa NOrMYecknia BEIBOG UMW NPOTHO3 Ha OCHOBE BXOAHLIX AaHHBIX W/WnKM MHchopMau i,
[TOCT P 71476—2024, nyHkt 3.3.7]

3.1.12

o6yueHHana mogens (trained model): Peaynktart obydeHua moaenu.
[FOCT P 71476—2024, nyHkT 3.3.14]

3.1.13

obyyawiwme gaHHble (training data): [adHbie, enonsayemsle Ans o6yyedns mogenu mawunHHoro ob-
YHEHUA,
[FTOCT P 71476—2024, nyHkT 3.3.16]

3.1.14

KauyecTBO AaHHbIX (data quality): CteneHb, c KOTOpPoON HABOP XapakTepUCTUK, NPUCYLLLIMX 4aHHBIM, OT-
Be4vaeT TpeboBaHKUAM.
[AnanTuposano ua FOCT P MCO 8000-2—2019, ctatba 3.8.1]

3.1.15

HagexHocTb (06bekTa): CBoMcTBO 0ObEKTA COXPaHATL BO BPEMEHW B YCTAHOBINEHHbLIX Npenenax
3HAYEHWUs BCEX NapaMeTpOB, XapakTepu3ayrLwnx cnocobHOCTL 0OLeKTa BbINONHATE Tpebyemble QyHKLWK B
3afaHHEBIX peXUMax, YCNoBUAX NPUMEHEHWA, CTPaTErMaX TEXHWYECKoro obcnyKMBaHnsa, XpaHeHna 1 TPaHc-
NOpPTUPOBAHWS.

I ppmed4aHune — HapexHocTe ABNAGTCA KOMNNEKCHBIM CBOWCTBOM, KOTOpOE B 3@aBMCHMMOCTHM OT HadHa4eHWA
obLeKTa u YCHDEIHLT! ero NpUMeHeHuA MOXEeT BKNYaTh B cebs Be3oTKasHOCTb, A0NroBe4YHOCTL, PEMOHTONPUIOOHOCTE K
COXPaHAEMOCTL MNK OnpedeleHHbIe COMETaHMA ITHMX CBOWCTE.

[FTOCT P 27.102—2021, cTatea 5]

3.2 CokpaweHnunn

B HacToAwem cTaHaapTe NPUMEHEHE! CREAYOWNE COKPaLLEHWA:
MW — McKyCCTBEHHbIA MHTENMNexT;
MO — mawmnHHoe oBy4eHue.

4 Obwmne nonoxeHusA

Knaccudurkayma mogenein MO perpeccuu no metofam obpaboTkn MHdopmaLun Ans npoBeaeHns Koc-
BEHHBIX MAMEPEHWIA CEOWCTB MATEPUaNOBE:

- NuHeirHas perpeccus (cMm. TOCT P 59277—2020, Tabnuua 1, nognyHkT 8.17);

- nepeso pewenni (cm. FOCT P 59277—2020, Tabnuua 1, nognyHkT 8.13);

- obobleHHble Mogenu nosbilueHus rpagueHTa (XGBoost),



rocT P 71686—2024

- meton Baieca (em. FTOCT P 59277—2020, tabnuua 1, nognyHkT 8.8);

- HelpoceTu (cm. TOCT P 59277—2020, Tabnuua 1, noanyHkKT 8.1).

Kawnas koHkpeTHan nosuuma knaccudpukauum mogenen MO moxeT 6biTh AeTann3vpoBaHa Kak No yxe
CYLLEeCTBYHOLMM CTAHOApTaM, Tak U N0 CNOXWUBLUEHCA NPaKTHKE.

5 PaspaboTtka mogenu malwMHHOro oby4veHus

5.1 Obwwue TpeboBaHuA

Mopagok paapabotkn mogenw MO mokeT BrNOYaTe CNegylowne arans:
- cbop W noaroToeka Habopa faHHeIX ana obydyeHusa mogenw MO;

- aHanwa Konu4ecTsa AaHHBIX U WX KOpPensLUWi;

- BuiBop, 0BydeHue, TecTUpoBaHue MU ONTUMU3aUKA Mmogeny MO;

- npoeepka pabotocnocobHocTH Mogenu MO.

5.2 Beibop anropuTtMa MallMHHOIo oByyeHus

BeiGop Tvna mogenu MO, meToga, anropuTMa M ero NapamMeTpoB 3aBWCHMT OT XapakTepa Uccneayembix
AaHHBIX, 0COBEHHOCTEN MaTepuana, Ueny KOCBeHHbIX U3MepPeHUA 1 TpeBoBaHUA K TOYHOCTH W MHTEPNPEeTM-
pPyeMOoCTH MOOEnNu.

PexomeHaauwu no eeibopy anroputma MO:

- NpoBedeHWe NPeaBapuTeNbHONO aHanva3a AaHHbIX ONA BbiSBNEHWA OCHOBHLIX XAPakTEPUCTUK, TAKMX
Kak KONMYecTBO HabnogeHnii, KONUYECTBD NPU3HAKOB, TMNbI AaHHbIX.

Mpumep — Ecnu npoeodamcs KOCEeHHbIE UIMEPEHUS 2eMepOoZeHHbBIX MaAMepUanos ¢ ebIPaNeHHoU aHu-
3omponuell, Heo6X0OUMO yHUMEIgamE (BU3UKO-MexaHuYeckUe ceolicmea 8 HanpaeneHusAx, 20e 3ma aHU3ompo-
nus HauGosiee ebipaxerHa. HanpumMep, 01A KOMNO3ULUOHHEIX Mamepuanoe Moxem GbiMe 8aKHEIM yYUMbIBaME
mModynu ynpy2ocmu, NPOYHOCML Ha pacmsaxeHue u dpyzue usuKo-MexaHudYeckue ceolicmea 8 pasnuyHLIX Ha-
npaeneHusx U ucnonbloeames anzopummsi MO, cnocobHbie aHanuauposams MHO20pPasMepHLle GaHHbIe;

- Donblve 1 Ka4ecTBEHHbIE Habopkl 4aHHbIX CNOCOOCTBYIOT YCNELWHOoMY NpUMeHeHnio Donee CnoKHbIX
Moaenew, Takmx Kak Helpocetn n 0600LWeHHbIE MOJENW NOBLIWEHWA rpaavenTa. MNpu orpaHnyeHHom obbeme
A2HHBIX anropuTMbl, MEHEE YyBCTBWUTENLHBIE K 00beMy AaHHBIX, Takne Kak NUHENHbIE Mogenu W Jepesbs
peLUeHni, MOTYT NOKa3aTb NydJlle peaynsTaTsl;

- BCIM MeXay Npr3HakaMmv CyLecTBYeT 3HauyuTenkbHas NMMHerHas unn NoNMHOMKYaneHan 3aBNcMMOGTb,
NUHeRHan perpeccua MomeT GbiTe adhdbekTvaHOM, MpKM HANWYMKM CNOKHEIX HEMNWHERHBIX 3aBUCUMOCTEN cne-
AYET paccMOTPETL MCNOoMb30BaHne Bonee NpovsBoanTeNbHbIX anNropuTMOR, Takux kak meToabl Baieca, 06o6-
LeHHOE NOBLILEHWE TpagMeHTa K HelpoceTu;

- ANA 3afad, rhe saxHa oBbLACHUMOCTL Mofeny, LenecoobpasHee BbiBpaTh NUMHERHYIO PErPECCUID MM
AEpeBo pelueHuin. DT MOAENU MO3BOMAIOT NErko UHTEPMNPETUPOBATL BKNAA KX 40r0 NpU3Haka B npeackasa-
HIA.

5.3 TpeboBaHusA K 0Oy4yeHN0 Mogeny MalWHHOro oby4yeHus

O6y4enHue mogenu MO cuctem WU gomkHO yOOBMNETROPATL Cneayiolwum TpeboBaHnam:

- OaHHele AnA oby4eHWA OOMKHbI BbITh JOCTATOMHLIMKU Mo 06LEMY, KAYECTBY, AOCTOBEPHOCTH M Npea-
CTaBWTENLHOCTU Ans obecnedYeHnsa agekBaTHoCTK W oboblatoweit cnocobHocTy mogenn MO;

- pgavHele ana obydeHus gomxHel BeiTh paszgeneHsl Ha obydalowyo, BaNMOAUNMOHHYD W TECTOBYH BhI-
DOpKM B COOTBETCTBMM C BbIGpaHHBLIM MeToaoM pasbueHus (cny4arHbli, CTPaTUUUMPOBaHHbLIN, XPOHONOTM-
HecKuin U T. 4.) U nponopunamMH (Hanpumep, 70 %/15 %/15 %);

- OaHHble ans oby4eHus AoMKHbI BbITE NpeaobpaboTaHbl B COOTBETCTBMM C BLIBpPaHHLIMK MeTogaMu
npefobpaboTky (HoOpManuaauua, cTaHaapTuIauwnsa, 3anonHeHWe Nponyckos, yaaneHne seiBpocos, Kogupoea-
HUE KaTeropuankHbIX NepeMeHHbIX U T. 4.);

- ofBy4yeHre mogenu MO JOmMHO NPOBOAMTECA C WCMONLIOBaHWEM BhIBpaHHOW yYHKUMKW NOTEepbL MNK
KpUTEPUA KadecTBa (Hanpumep, cpefHeKkeaapaTuyHan olinubka, NnepekpecTHan SHTPONusA, KosthpUUWEHT fe-
TEpMUHALWW U T. A.), METOOA ONTUMU3ALMK UNK OE6HOBNEHWS BECOB (HANPUMEP, rPagUMeHTHBIR cnyck, cToxa-
CTUYECKWI rpafWeHTHBIN CNYCK U T. A4.), TMNepnapamMeTpos (Hanpumep, ckopocTe 06yYeHUA, YMCNO 3NOX KK
uTepauuin, pazmep eolbopkn U T. A.);

4
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- oByuenue mogenu MO A0MKHO KOHTPONUPOBATLCA C MOMOLLBKD BaNWAAUMOHHON BLIBOpKKU Ana npe-
JoTtepaleHua nepeobyyeHns unv Hegoobyyerusa mogenu MO;

- obyuenne mogen MO [OMKHO OCTAHABNWBATLCA MPU OOCTUKEHWW 3aJAHHOM YPOBHS KAYecTBa MMM
NpW BLINOMHEHWW APYTMX YCNOBWIA DCTAHOBKW (HAMPUMEP, OTCYTCTBME YNydILEHWS KAY4eCTEa Ha BANWOALMOH-
HOW BLIDOpKe B TE4YEHWEe HECKOMBKWUX 3MOX MM nTepauuin).

5.4 TpeGoBaHWA K TECTMPOBAHWID MOAENW MallMHHOro 06Gy4YeHUA

TecTuporanue mogeny MO cuctem MW gomkHo yooBneTBOpATE cneaytolwmm TpebosaHuam:

- TecTmpoBaHwe mogenn MO cuctem WM OOMKHO OCyLIEecTBNATLCA B COOTBETCTBUK C BbIBpaHHEIM TH-
nom, MeToaoM, anropuTMoM M napameTpamu mogenu MO, a Takke ¢ y4eToM cnelndukn 3a4a41 U3MEpPEHHS,
CBOMCTB MaTepWanoe, ACCTYMHOCTU AaHHLIX W PECYPCOE;

- OaHHble ONA TeCTMPOBAHWSA O0MXHbI BblTh HE3ABUCKMMEIMKM OT AaHHEIX ANa oby4YeHusa ¥ Banvoaumnu, a
TalKe AOCTATOUHBIMUK N0 0BLEeMY, KAYeCTBY, AOCTOBEPHOCTY W NpeAcTaBuTeNnsHOCTH ANna ofecneyeHns obb-
EKTMEHOCTM M PEnpe3eHTAaTUBHOCTKM OLEHKN mogenu MO;

- nepea TecTUpoBaHuem mMogend MO cnenyet onpeaennTs MeTPMKU OUEHKW NPOoU3BOAMTENBEHOCTH, KO-
TOpble BYAYT UCNONL30BATHLEA AMNA OLEHKW KayecTea W 3 eKTUBHOCT CUCTEMBI;

- TecTupoBaHwe mogeny MO [ornxHO NPOBOAWTLCA C WCMNOMNb3OBaHUEM BbIGpaHHON dyHKUMW NOTEeps
UMW KpUTEPIUs KauecTBa (HanpuMep, cpeaHeKkeanpaTuuHan ownbka, nepekpecTHas aHTponusa, koahuuueHT
JeTepMUHaLIM N T. 4.), 2 TaKxe JONoNHUTEeNbHbIX METPUK Ka4YecTBa (HanpuMep, TOMHOCTh, NONHOTa U T. A.);

- TecTupoBaHue moaenu MO gomkHo BKNYaTe npoeepky pabotacnocobHocTu mogenu MO Ha pasnuu-
HbiX BXOOHbIX AaHHLIX (HaNpUMep, Ha HOpPManbHbIX, aHOManbHbIX, 3aWyMITEHHbIX MKW HEMNOMHBIX aHHbLIX), a
TaKKe NpoBepky ycTondmeocth mogenu MO k pasnu4HeiM BUgam artak (Hanpumep, ataku C NogMeHoN AaHHBIX,
atakv c gobaeneHMeM Wyma WK UCKaKeHWs AaHHbIX, ataku ¢ noMckom cnabesix mect mogenu MO u T a.);

- nocne NpoBefeHusa TECTUPOBaHWA HeoBXO4WMO MPOaHaNUanpoBaTsL NOMNYyYEHHLIE Pe3ynsLTaTel, cpas-
HWUTb UX C 3apaHee ONPeaeneHHbIMWU METPUKEMU NPOM3BOAUTENBHOCTH W B CNY4Yae BhIABNEHWUA HEAOCTATKOR
UMW HECOOTBETCTBUS YCTAHOBNEHHBIM TpeboBaHUAM NPOBECTH KOPPEKTUPOBKK 1 ynydiieHus 8 mogensax MO;

- TecTupoBaHwne moaeny MO HeobxodnMo AOKYMEHTMPOBaThL C YKasaHWeM UCNOMb3YeMbiX aHHbIX, Me-
TOAOR, NapaMeTpoB W peaynskTaToB TecTHpoBaHua mogenu MO.

TecTuporavue mogeny MO Ons NpoBefeHusl KOCBEHHLIX U3MEPEHWI CBOWCTB MaTepUanoE ABNSAETCs
BaXHbIM aTancm, obecnedneaowMm npoeepky pabotocnocobHocT mogenw MO. CobniopeHve ykazaHHbIX
TpeboBaHWiA NOMOXKET rapaHTUPOBaTb HAOEKHOCTE M TOMHOCTL M3MEepeHUi, a Takxke OOCTMKEHWE NOCTABNEH-
HbIX Uenei paapaboTtki mogeny MO B gaHHoi obnacTw.

6 Jkcnnyarauus Mogenu MalWMHHONC 0by4YeHUs B cpecTBax U3MEpeHun

Jxcnnyarauna mogeny MO ocywecTenaeTca ¢ y4eToM:
- ocobenHocTen npuMernenun mogenun MO;

- KOHTponsA v obHoeneHus mogdenn MO;

- TECTMPOBaHWA Ha ycToiumesocTs mogdenu MO.

6.1 OcoBbeHHOCTH NPUMEHEHWA MOOENN MaWKWHHOro oByYeHun

nDHMEHGHHe Mogenu MO Ona npoBegeHna KOCBEHHbLIX HEMEPBHHﬁ CBOWMCTB MaTepuwanoe MMEET cneny-
wowne ocobeHHocTK:

- AadHble ana obyuyeHHeX Moaenei MO gomkHe BeITe U3MEPEeHL! Mo 8AWHLIM CTAHAAPTAM, KOTOpLIE
nucanuce npy cbope aaHHbX W 0DyYeHWA MoJenu, ANS yocTpaHeHWs MaclTabHbIX U pasMepHbIX pasnuyun
MEXOY M3MEpPAEeMbIMKA (HN3UKO-MEXAHUYECKUMIM CBONCTBAMM MATEPWATNOR,

- mopenu MO pnonxHel o6pabaTtbiBaTe Gonbluve o6beMbl JaHHbiXx U aHANW3UPOBaTh CNOXKHbLIE B3aUMO-
CBA3N Meady ManKo-MexaHUYecKkMMK CBOMCTBAMM maTtepuanos Ans ofecnevyeHns KOCBEHHOIND W3MEpPEHWUA
HEOOCTYNHLIX UMK TPYAHOAOCTYNHBIX CBOWCTB;

- mogenu MO gom#Hbl BbITh cNOcoBHLI BLISENATL CKPLITHIE 3aKOHOMEPHOCTM M TEHOESHLMKM, YTO NMOMO-
raet Bonee rMyBoKo NOHATE XapaKTEPUCTHMKN MaTepnanos;

- Mogenu MO AomkHbl QMHaMUYECK adanTUpOoBaTLCA K M3MEHEHWAM B JaHHbLIX 1 YCNOBUAX KOCBEHHbIX
U3MepeHuii;

- mogenu MO AomkHb! BbiTh MHTEPNPETUPYEMBLIMKU OMNA NOHWUMAHWA TOMO, KAKUE NPWU3HAKW U B KAKOW
CTENEHMW BNUAKT HA NPOrHO3VPYEMEIE CBOWCTBA MaTepuanos.
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6.2 KonTponb 1 o6HOBNeHWe Mogenu MallMHHOro oby4yeHus

KoHTpons mogenu MO gomkeH ocylWecTBNATL NEPCOHAN No NpUMeHeHWo Mmogenu MO B COOTBETCTEBMM
C NOPAAKOM W MEPUOAWYHOCTLIO, YCTaHOBNEHHbIMU pa3spaboTyukom cuctemsl UM, a Take ¢ yueTom cne-
UWhMKK 3a0a4u U3MEepPeHUa, CBONCTB MaTepuanos, BuiGpadHoi mogenu MO, a Taike TpeGoBaHuil 3akasduka
unw notpebutena cuctems! M.

Cuctemsl M HeobxogrMo NOCTOAHHO aHaNW3nMpoBaTh AN BLIABNEHWA BO3MOXHbLIX cBoeB, ownbok nnu
HEHDPMANLHOTO MYHKLMOHMPOBEHUWA.

BoisieneHHble ownbku u Hepgoctatkn B pabote mogenu MO gomxHbl BeITe HEMEONeHHo UCNPaBneHs.!.

Mogenu MO aonxHbl nepuoguyecki 06HOBNATECA HA OCHOBE HOBbLIX AaHHBIX.

Mogenun MO pgon:kHbl NpPOXoAWTL PErynspHOe TecTHpoBaHWe Ha pas3Hoobpa3znbix Habopax OaHHbIX C
Uensto npoeepkn ux obobwawweil cnocobHocTn,

Mogenu MO nonxHbel NPOXOAUTE PErYNAPHOE TECTUPOBAHME HAa nepeobydeHue, YToGbl M3bGexars He-
WenaTenbHOW 3aBUCUMOCTH OT KOHKPETHBIX JaHHBIX.

Mogenu MO gonkHbl NPOXOAWTE TECTUPOBaHWE Ha MaclTabupyemMocTs, YTobbl GbIN0 BO3MOKHO OLe-
HWTb MX NPOM3BOAWTENBHOCTE NPKW YBENWMYeHWM 06kema QaHHbIX U NONL30BaTENEN.

KonTtpone mogenu MO gomkeH BkNOYaTh:

- Nposepky paboTocnocoBHOCT KCTOYHMKOB AaHHbIX, MHTepdercos BBofa-BLIBOAa, cpencTs obpabor-
KW, XpaHeHWsa W Nepefaqdv faHHbIX, 8 TaKkke CPeACcTB KOHTPONs W ynpaeneHusa paboton mogenn MO;

- NPOBEPKY COOTEBETCTBMS AaHHbIX N5 NpuMeHeHwua moaenu MO TpeGoBaHusiM HacTosLLero cTaHaap-
Ta, a Takke TpeboBaHUAM 3akaaumka unv notpebutena cuctemsl M no obbemy, kauecTsy, AOCTOBEPHOCTH U
NpeacTaBuTeNbHOCTH QaHHBIX;

- BLIABMNEHWE WM YCTpAHEHWE HEeMCNpaBHOCTEN, olMBoK N HecooTBeTCcTBKU B paBote moaenu MO;

- QBOKYMEHTWPOBAHWE pe3ynsTaToB KoHTpons mogenu MO ¢ ykazaHWeMm AaTel W BpEMEHW KOHTPONS, ue-
NONb3yeMblx AaHHbLIX W METOAO0B KOHTPONS, BbIABMNEHHbLIX HEMCNPABHOCTEN, OWKWBOK MNW HECOOTBETCTBUN B
pabote mogenu MO, a Taxke NpeanpUHATLIX MEP MO WX UCNPABNEHMI0 U YCTPaHEHUH.

OBHosnenne mogeny MO aomkHo ocywecTenaTeCA pa3paGorynkom mogenuw MO B cooTBeTCTEBMM C NO-
PAOKOM W NepUOAUYHOCTBIO, YCTAHOBMEHHBIMKM paspaboTtyukom mModenu MO, a Take ¢ y4eTom cneundukm
3agaqv U3MEpPeHUs, CBOWCTB MaTepuanos, BelGpaHHoi mogenn MO, a Takke TpeboBaHWA 3aKasyuka unm no-
Tpebutens cuctemel M.

OBxornexue cuctem WM gomsHo BKNOYaTE cnefylujue obazatensHse 1eincTBus:

- aHanwa peaynsTaTos KoHTpons mogenu MO w1 BeiABNeHWe NpuYMH HeCcoOTBETCTEMA Moaenu MO Tpe-
GoBaHuAM HACTOALEro cTaHaapTa, a Take TpeboBaHuaM 3akazuuka unu notpebutens mogeny MO,

- onpegeneHWe HeobxooMMOCTU W BoaMoxHocTH oBHoeneHus mogenu MO c yueToM OOCTYNHOCTH HO-
BbiX OaHHLIX, METOLOB, anrOpUTMOB WK TexHonorin B oBnactk MW v koCBeHHLIX W3MEpPeHUi CBONCTE maTte-
puarnos;

- NpoBEpKa COOTEETCTEWA obHoBneHHol Moaenu MO TpefoBaHWAM HACTOALWLEro CTAHAAPTA, a Takke
TpeBoBaHusaM 3akasuuka unm notpebutens mogenu MO;

- OOKYMEHTWpOBaHWe peaynsratoe o6HoBneHus mogend MO ¢ ykazaHwem gathl M BpemeHn o6HOBNe-
HWA, MCNONB3YEMEIX AaHHBLIX, METOAOE, aNTOPUTMOE MK TeXHonorvin gna obHoeneHna mogenu MO, a Takke
peaynsTaTtos NpoBepkn cooTBeTcTBus obHoBneHHolh mogenn MO TpeGoBaHuaM HacTosllero cradgapTa, a
Takke TpeboBaHUAM 3aKa3vnka unu notpebutensa mogenn MO.

6.3 TecTpoBaHWe Ha YCTOMYMBOCTL MOGENM MalIMHHOIO oBy4YeHusn

TecTUpoBaHWe Ha yCToYMBOCTE Mogenu MO aomkHO ocylecTBNAaTLCA paspaboTyukoM mogeny MO,
WK HE33BUCUMEIM IKCNEPTOM, MITK OpraHM3auneil B COOTBETCTEMM G NOPSAAKOM M NepPUOAMYHOCTEI, YCTaHOB-
neHHbIMKU paspaborunkom cuctemsl AW, a Takxe ¢ ydetom cneuyndrku 3afaqun naMepeHns, CBONCTB Marepu-
anoe, BeibpanHoi mogenn MO, a Taike TpeboRaHui 3akaszyuka wnu notpebutens mogenu MO,

Mogenu MO foniHsl NoABepratbca TECTUPOBAHUIO C LIeNbo BbIABNEHWA NOTEHUUANLHbBIX YA3BMMOCTEN
W cnabelx MecT B UX paboTe.

Heobxogumo npoeoauTe Nepuoguyeckoe TecTupoBaHve mogenn MO, Bkniodan TecTupoBaHwe Ha oT-
KA30YCTOMYWMBOCTL W cTabunbHoCTs paboThl.

Heobxoaumo NpOBOAWTE NPOREPKY 3aLKWTEI AaHHbLIX, UCNONE3YEMbBIX W reHepUpyeMbIX cucTemamn MK,

TecTupoBaHue Ha ycTon4yueocTb Mogenu MO gomxHo BkNYaTL cnedyiolwme offsaTensHble 0encTBus:
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- onpefeneHue BpeMeH Unu YCMoBWIA 3KCnnyaTtalum, npy KOTOpbIX A0MKHA cCOXpaHaThea paboTocno-
cobHocTE M KavecTBo cuctemsl VA (Hanpumep, Bpemsa BezoTkazHoin paboTel, TeMnepaTypa, BnaxHocTb, 0C-
BEU|EHHOCTE U T. A.);

- onpeneneHye BUAOB aTak UMK BO3AEHCTBMIA, KOTOPbLIM MOXeT ObliTh NoaBeprHyTa cuctema MW (Ha-
npumMep, ataku ¢ NOgMeHON JaHHBIX, aTaku ¢ AoBaBNEHUeM WYMa UMK UCKMEHUA OaHHBIX, 3TaK1u C NOMCKOM
cnabelx MecT mogeny MO w T a.);

- onpefeneHue MeTofoB U WHCTPYMEHTOB ANA NMPOBeAeHWs TECTUPOBAHWA HA YCTOWYWBOCTE MOZENM
MO (Hanpumep, NnporpaMMHbIE NNW annapaTHeIe CPeAcTBa ANs reHepalii atak unv Bo3nencTBrik, nporpam-
MHBIE UMK annapaTHele cpeacTea ANA KOHTRONA NapamMeTpos aKcnnyarauqn v T. 4.);

- NpoBeAeHWe TECTUPOBaHMA Ha ycTolurBocTb Mogen MO ¢ ucnons3osaHvem BblbpaHHbIX METOL0B W
WHCTPYMEHTOR;

- BHIAIBMIEHWE W YCTPEHEHWE HEWCTPAaBHOCTEN, OoWwWboK U HecooTBETCTBUI B paboTte cuctemel MIA.

TwatensHoe TECTUPOBAHWE NO3BONAET BbIABUTE M YCTPaHWTh Npobremsl, obecneunBasT HafIEXHYK W
cTabuneHyw paboty mogenu MO B pasnuyHbix yCNOBUSAX W rapaHTUPYeET TOYHOCTE W 3tbEKTUBHOCTE peaynb-
TaToOB M3MEPEHWNH,
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Pucysok A.1 — MNMpumep paapabotki Mogenu MawmHHore obyderna MO
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