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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocygapcTBEHHbIM BHOIKETHBIM yupexaeHueM « POCCUACKUA UHCTUTYT
cTtaHgapTtudauuu» (OIBY «UHCTUTYT cTangapTusaumm»)

2 BHECEH TexHu4eckum koMuTeToM no ctaHgaptnaaunm TK 164 «McKycCTBEHHbIR MHTEMNNeKT»

3 YTBEPX/EH W BBEJEH B IEMCTBWE Mpukasom ®enepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U metponorum ot 11 oktabpa 2024 r. Ne 1436-cT1

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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MpunoxeHue A (pekomeHayemoe) MNpumep paspaboTkn Mogenu MalMHHOro 0ByyeHus Ans KOCBEHHOro
N3MEPEHMS TPELLMHOCTOMKOCTU KOMMO3ULMOHHOMO MaTepurana no cTaHgapTHbIM

MeXdHWHECKHM NCMbLITAHWAM. = % & s s s ranasr s s s e n 2 B B ey s o B d 2 855 5 5 8
BUGRAOIPAMA « o caiminis o 5 5 5 & 0o o sammim s @ 6 % ¢ @ & ¥ oSutEEe 8 5 8§ 2 8§ SRR R e ¥ 8 W e W 8 Y W 9
Il

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/16

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71686-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69540
https://gostexpert.ru/gost/gost-71686-2024?utm_source=pdf&utm_medium=69540&utm_term=page

FOCT P 71686—2024

BeegeHue

O6yuyeHHbIE MOAENW MallWHHOMO 06y4YeHUs OeMOHCTPUPYIOT NOTEHLMan Ans onpeneneHns Toro, kKakue
KOCBEHHbIe MeXaHW4Yeckue CBOWCTBA KOPPEnupyloT ¢ TPELMHOCTOMKOCTL MaTepuana. Haunyywune 3Hade-
HWS XapakTepHbl Ans Mogynen uarnba u pactsxeHns. Tawke HabnogaeTcs Xxopolas Koppenauus ¢ Tpelu-
HOCTOMKOCTLIO C MOAYMAMU YNPYrOCTU NMPU CKATUK M C NPOYHOCTLIO MPU PACTKEHUM.

[ns noebIEeHUs TOYHOCTH OLEHKKM CBOMCTB MaTepuanoB Nno pesynsratamM KOCBEHHbLIX M3MepeHnid Lene-
coobpasHo paspaboTaTe 06LWME NONOXKEHUA K MOAENAM MalWUHHOMO 06yYeHus.

YcTaHOBMNEHHbIE B HACTOSILLEM cTaHaapTe oblive NoNoXeHWs onpedensaoT NopAnoK NoaroToskn Habopa
AaHHbBIX U MOAENei MalWWHHOrO 0By4YeHUst, UCMoNb3yeMbIX MpU M3MepeHun HU3NKO-MeXaHUYecKuXx CBOMCTB
HEeMeTannMYyecKknx MaTepuanos.

Ob6wwne nonoxeHus ByoyT BocTpeboBaHblI NpW paspaboTke M3nenuii HOBOW TeXHWKM B obnacTv aBTo-
AOPOKHOM MHPPACTPYKTYPbI, KOHTEAHEPHLIX FPY30MepeBo30K, CEPBMCHOTO 060pYA0BaHNA TPAHCMNOPTHOIO Ma-
LLIMHOCTPOEHMS.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

n CKYCCTBEHHDbI M MHTENnNeKT

MOAENA MAWUWHHOIO OBYYEHUA
ona NPOBEAEHUA KOCBEHHbIX U3BMEPEHMA CBOWUCTB MATEPUANOB

O6uwue nonoxeHus

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

Oarta eBegeHna — 2025—01—01

1 O6bnacTtb NnpumMeHeHunA

HacToswmi ctaHaapT ycTaHasnuBaeT o6lime nonoxeHusa Kk paspaboTke (06y4eHU0 U TECTMPOBAHMIO),
BepudUKaLUKM 1 aKcniyaTauun Mogenei MalwnHHOro oBydYeHuss Ons KOCBEHHbLIX M3MepeHWid CBOMCTB mare-
puanos. CTaHgapT NPUMEHUM ANA U3MEPEHWUIA, B KOTOPbIX hyHKUUS NpeobpasoaHus (pyHKUUA U3MepeHmit)
CpeacTEa U3MEepPEeHUi HeM3BECTHa anpuopy WUNK He MOXeT BbiTb ONpeaeneHa B CUMNY ee CIOXHOCTU.

HacTosluiA cTaHOapT npegHasHadeH Ans UCMoNb3OBaHUA opraHu3auuMsaMu U cneuuanicTaMmu, 3aHu-
MarLnMncs paspaboTKoA, NCMLITAHUAMM W BKCMyaTaumein cpeacTs U3MEpPeHn Ha OCHOBE UCKYCCTBEHHOMO
WHTEnNMeKkTa U MalnHHoro obydeHuss ANs onpedeneHns CBOMCTB MaTepuarnoB, UCMOMb3YeMbIX B PasfUYHbLIX
oTpacnsax MPoOMbILLINEHHOCTM U ccregoBaHusax. HacToawmin cTanaapT He pacnpocTpaHaeTcs Ha Modenu Ma-
LWMHHOro 06y4YeHMa ANA NPOBEAEHUs NPAMbBIX U3MEpPEeHWiA CBOMCTB Matepuanos Wnu Ana Opyrux Uenei, He
CBSI3aHHbIX C U3MEPEHUAMMU.

2 HopmaTuBHbI€ CCbINKK

B HacTosAwem cTaHgapTe Mcnonb3oBaHa HOpPMaTUBHAA CCbINKa Ha CNeayownin cTaHaapT:
FOCT P 59277—2020 CucTembl MCKYCCTBEHHOIO MHTeNNekTa. Knaccndukaums CUCTEM UCKYCCTBEHHO-
ro MHTennekTa

MpumedaHue — lpyn NONb30BAHKM HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBEpUTL AeNCTBUE CCbINoM-
HbIX CTAHOAPTOB B UH(OPMALMOHHOW cucTeme 0BLIero nonb30BaHna — Ha oduumansHom cainte degepansHoro areHT-
CTBa Mo TEXHW4ECKOMY PEeryriMpoBaHUI0 U METPOIOTAM B CETU VIHTEPHET UMK MO eXEerogHoMy MH(POPMAaLMOHHOMY yKasa-
Ten «HauWoHanbHble cTaHOapThl», KOTOPLIA ONyBNUMKOBaH N0 COCTOAHMIO Ha 1 AHBaPSA TEKYLLEro roga, v no BbiMyckam
eXeMeCcsAYHOro MHOPMaLIMOHHOTO yKkasaTensa «HauuoHanbHbIe cTaHaapThl» 3a TeKYLWA rof. ECnv 3aMeHeH CChINoYHBbINA
CTaH4apT, Ha KOTOPbLIA gaHa HeAaTUPOBAHHAA CChINKa, TO PEKOMEHOYETCA MCMOMb30BaTh AEWCTBYHOLYID BEPCUIO 3TOrO
cTaHgapTa ¢ y4eTOM BCEX BHECEHHBIX B [AHHYIO BEPCUIO M3MEHEHWI. ECnu 3aMeHeH CCbINOYHbIA CTAHOAPT, Ha KOTOPLIN
[daHa 0aTWPOBaHHAas CChINKA, TO PEKOMEHAYETCA UCMONbL30BATL BEPCUIO 9TOM0 CTaHAAPTa C YKa3aHHbIM BbILE FO40M yT-
BepxkaeHus (NpuHATUA). Ecnn nocne yTBepXXOeHUsl HACTOSILLEro cTaHdapTa B CChINMOYHbLIM CTaHAapT, Ha KOTOpLIA AaHa
[OaTMPOBaHHas CChINKa, BHECEHO M3MeHeHWe, 3aTparMearllee NonoXeHne, Ha KOTopoe JaHa CChifKa, TO 3TO NONOXeHne
pekoMeHayeTcs NpUMeHsATL Bea ydeTa JaHHOTo M3MeHeHUs. ECnK CCbiNoYHbIN cTaHaapT oTMeHeH 6e3 3amMeHbl, TO Nomno-
KEHUWe, B KOTOPOM [aHa CChiNIKa Ha Hero, peKoMeHOYeTcA NPUMEHATL B YACTK, He 3aTparvBaloLLel aTy CCbINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI, onpegeneHnUa U COKpalleHus
3.1 TepMuHbI U onpegeneHus

B HacToswem CTaHgapTe npuMeHeHbl cnegyrowmne TepMrHbl C COOTBETCTBYHLWWMMIK onpegeneHnamMmn:
3.1.1

BXOAHbIe AaHHble (input data): [aHHble, AN KOTOPbIX pa3BepTbiBaemMas Mofenb MallMHHOro obyde-
HUS BbIYWCMAET NPOrHO3UPYEMbI PE3YNLTAT UMK BLIBOA.

M puMmeyHyaHne — CneunanucTel No MallUHHOMY 06y'-|e|-w1|0 TakKe Ha3blBalOT BXOOHbIE OaHHble AaHHBIMU BHE
BbIGOpKM, HOBbIMW aHHbIMKU 1 NPOXU3BOACTBEHHBbIMW OaHHbLIMW.

[FTOCT P 70462.1—2022, nyHKT 3.3]

3.1.2

uamepATb (measure) (raron): MNMpou3BoguTe U3aMmepeHue.
[FOCT P MICO/M3K 25000—2021, nyHkT 4.19]

3.1.3 3HayeHue BenUYUHLI: Yucno c YKasaHnem OCHOBbI 1A CpaBHEHUHA, Bbipaxakllee pasmep Be-
JIMHYUHBI.

MpumeyvyaHnume — Cm. [1], nyHkr 1.19.

lpumepbi

1 Tonwuxna mamepuana: 0,65 mm.
2 Cuna ynpysocmu: 10 H.

3 Koaghgpuyuenm flyaccona: 0,27.
4 HanpsixeHue cdeuza: 5,88 MIMa.

3.14

chyHKUMA M3MmepeHuna (measurement function): ANroputm unu BblYMUCIIEHWE, BLINOMHAEMOE A5 KOM-
BuHauMK He MeHee YeM [BYX 3MeMEeHTOB NokKasaTens kadecTsa.
[FOCT P NCO/M3K 25021—2014, nyHkT 4.7]

3.1.5

aneMeHT pgaHHbix (3[]) [data element, (DE)]: EgvHmua gaHHbIX, ONS KOTOPOA C nomollblo Habopa
aTpubyTOB 3afaHbl onpeaeneHune, MoeHTUdrKaums, npegcrasneHne 1 4ONyCTUMble 3Ha4YeHUs.
[TOCT P NCO/M3K 11179-1—2010, nyHkT 3.3.8]

MpumevaHnn
1 lMNMone cunTaeTca cuHoHUMOM 3.
2 3 — 3710 hU3U4ECKNIn OOBEKT, «KOHTEMHEP» 3HAYeHWIA AaHHbIX (CM. [2], NyHKT 4.9).

3.1.6

TUN AaHHLIX (datatype): MHOXecTBO paznuyalolMXcs 3HA4YeHWA, OXapaKTepU30BaHHLIX CBOWCTBaMU
3TUX 3HAYEHWUH 1 ONepaLnaAMK Had HUMW.
[FTOCT P NCO/M3K 11179-1—2010, nyHkT 3.3.11]

MpumeyaHne — lMpumepaMn TUNOB AaHHBIX ABMNAOTCA CTPOKM CMMBOMOB, TEKCTHI, AaTbl, Yncna, nsobpaxe-
HWA, 3BYKU U T. A. (cM. [2], nyHKT 4.16).

3.1.7 3HaveHme gaHHbIX: CogepxaHue aneMeHTa JaHHbIX.

MpumeyvaHus

1 C «BHYTpPEHHEN» TOYKWM 3PEHNA Ka4eCTBO AaHHbIX OTHOCMTCSH K CaMUM AAHHbBIM, TAKMM KaK 3Ha4eHuns npegMeTHoN
obnacTu 1 Bo3MoXHble orpaHudennsa (cm. [3], nyHkT 5.11).

2 Homep wnnu kateropusi, NpPUCBOEHHas aTpubyTy ueneBoro obbekTa nyTeM MpoBedeHUsi uamepeHus (cMm. [2],
nyHKT 4.17).

3.1.8 3anuchb AaHHbIX: Haﬁop CBA3adHHbIX 3NEMEHTOB AaHHbIX, paCCMaTpMBaeMblX Kak eduHOoe uenoe.

GostExpert.ru
https://GostExpert.ru/gost/gost-71686-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69540
https://gostexpert.ru/gost/gost-71686-2024?utm_source=pdf&utm_medium=69540&utm_term=page

FOCT P 71686—2024

MpumeyvyaHnune — Cwm. [2], nyHKT 4.15.

3.1.8

obyuyalowme gaHHbie (training dataset): MNMogMmHoXecTBO BLIGOPOK, KOTOPLIE NOAAOTCA B MOAENb Ma-
LWUMHHOTO 0BYyYeHus.
[FTOCT P 70462.1—2022, nyHkT 3.9]

3.1.10

cucTeMa UckyccTBeHHoro uHtennekra; WM-cuctema (artificial intelligence system, Al system): Tex-
HWYeckasa cucTemMa, KoTopas NopoXaaeT Takme KOHeYHbIe pe3ynbTaThbl, Kak KOHTEHT, MPOrHo3bl, pekoMeHaa-
UMK MK pelleHus 4nsa 3agaHHoro Habopa onpefeneHHbIX YEeNoBEKOM Lienei.

[FOCT P 71476—2024, nyHkT 3.1.4]

3.1.11

Mogenb MalwuHHoro o6y4yeHus (machine learning model): MaTemaTnyeckas KOHCTPYKUWSA, reHepUPY-
toLLaa NOTMYECKU BbIBOA MMM MPOTrHO3 HA OCHOBE BXOOHbIX AAHHBLIX W/WNK MHOPMaLuUK.
[FOCT P 71476—2024, nyHkT 3.3.7]

3:1.12

ob6y4yeHHan mogens (trained model): Pe3aynstat obyveHua mogenu.
[FOCT P 71476—2024, nyHkT 3.3.14]

3.1.13

obyualowume gaHHble (training data): JaHHble, ucnonb3yembie Anst oby4eHus Mogeny malmnHHoro ob-
YYEHUs.
[FTOCT P 71476—2024, nyHkT 3.3.16]

3.1.14

Ka4yecTBO AaHHbIx (data quality): CteneHb, ¢ KOTOPOW Habop XapakTePUCTUK, NPUCYLLUX AaHHbIM, OT-
BeqaeT TpeboBaHuaM.
[AganTupoeaHo u3 FOCT P MCO 8000-2—2019, ctaTbsa 3.8.1]

3.1.15

HagexXHocTb (06bekTa): CBOWCTBO 06bLEKTA COXpaHATb BO BPEMEHW B YCTAHOBMNEHHbIX Npedenax
3HAYeHMs! BCEX NapaMeTpoB, XapakTepuaylLnX crnocoBHOCTL 06beKTa BbINOMHATL Tpebyemble (hyHKUUM B
3afaHHbIX PEXUMAX, YCIIOBUAX NPUMEHEHWs, CTpaTernax TeXHMYECKoro 0BCNyKMBaHKUS, XpaHeHWA U TpaHc-
NopPTUPOBAaHMA.

M punMmedaHne — HapexHocTe ABNSETCA KOMMNMEKCHLIM CBOWCTBOM, KOTOpOe B 3@aBUCMMOCTWU OT Ha3Ha4YeHWna
obbekta u yCJ'IOBI/Ibuﬂ ero NpUMeHeHUA MOXeT BKNK4YaTk B cebst 6e30TKa3HOCTL, LOMTOBEYHOCTh, PEMOHTONPWUIOOAHOCTb U
COXpaHAeMOCTb UK onpefeneHHble CoYeTaHnA 3TUX CBONCTB.

[FTOCT P 27.102—2021, cTaTtba 5]

3.2 CokpaweHun

B HacToAlweM cTaHOapTe NPUMEHEHbLI Criedyolne COKpalLleHna:
MW — nckyccTBEHHbBIA NHTEMNMEKT;
MO — mawunHHoe oby4eHue.

4 OOuwmune nonoxeHus

Knaccudpukaumsa mogenein MO perpeccun no metoaam o6paboTku MHopMaumMy aAns NpoBeaeHnst KOc-
BEHHbIX M3MEPEHUIA CBOCTB MaTepuarnos:

- nNuHewHas perpeccusa (cm. FTOCT P 59277—2020, Tabnuua 1, nognyHkT 8.17);

- nepeBo pewenui (cm. FOCT P 59277—2020, Tabnuua 1, nognyHKT 8.13);

- 0boBbLeHHble Mogenu NoBLILWEeHKS rpagueHTa (XGBoost);
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- metog bameca (cm. FOCT P 59277—2020, Tabnuua 1, nognyHkT 8.8);

- HeurpoceTu (cm. FTOCT P 59277—2020, tabnuua 1, nognyHKT 8.1).

Kaxnas koHKkpeTHas nosuuma knaccudukaumm mogenein MO moxeT OblTh JeTanuanpoBaHa Kak no yxe
CYLLECTBYLMM CTaHOapTaM, Tak U No CNOXUBLUENCS NMPaKTUKe.

5 PaspaboTtka mogenu MawMHHOIo oby4yeHus

5.1 Obwmne TpeboBaHuA

Mopsiaok paspaboTkn mogenn MO MoXeT BKNOYaTh Cregytowue atanbi:
- cbop » nogroToeka Habopa AaHHbIx Ans obyyeHusa mogenu MO;

- aHanu3 KONMWYecTBa OaHHbIX U UX KOPPEnsALWiA;

- BbIbOp, 0by4eHue, TecTMpoBaHue 1 onTuMuUsauma mogenu MO;

- Npoeepka pabotocnocobHocTn mogenu MO.

5.2 Bbibop anroputMa MallMHHOro obyyeHus

BeiGop Tvna mogenu MO, meToga, anroputMa M ero napameTpoB 3aBUCKUT OT XapakTepa uccrneayemblx
AaHHbix, ocobeHHoCTel matepuana, Len KOCBEHHLIX M3MepeHuid U TpeboBaHWs K TOUHOCTU U UHTEpPNpeTU-
pPyeMOCTU MOZEenu.

PekomeHaauummn no Belibopy anroputma MO:

- MpoBeAeHWe NpenBapuTeNnbHOro aHanusa gaHHbIX ANS BbISBNEHUS OCHOBHBLIX XapaKTepUCTUK, Takux
KaK KOnn4ecTBo HabnoaeHNn, KONMYeCcTBO NMPU3HAKOR, TUMbl AaHHbIX.

Mpumep — Ecnu npoeodsmcs KOCEeHHbLIe U3MEepeHUs 2emepo2eHHbLIX Mamepuasnoe ¢ 6bIPaXeHHol aHu-
3omponuell, Heo6xo00UMO yYumbieams hU3UKO-MexaHUYeckue ceolicmea e HanpaeneHusax, 20e 3ma aHU30mpo-
nus Haubosnee ebipaxeHa. Hanpumep, 05 KOMMIO3UYUOHHBLIX Mamepuanoe Moxem 6b6iMb 8aHLIM YYUMbLISams
Modynu ynpyaocmu, NPO4YHOCME Ha pacmsixeHue u dpyaue husuko-MexaHUYeckUe ceolicmea e pa3fu4HbIX Ha-
npaeneHuUsx U ucnosb3ogamse anzopummsl MO, cnoco6Hble aHanu3uposams MHO20pa3MepHbie OaHHEIe;

- Bonbllne U Ka4ecTBEHHbIE HADOPbI AaHHLIX CNOCOBCTBYHOT YCNELHOMY NpUMeHeHUo Bornee CnoXHbIX
MoZenen, TakMx Kak HempoceTu M 0606LLeHHbIe MOAENW MOBbLILLEHWA rpagneHTa. [pu orpaHMyeHHOM obbeme
OaHHbIX anropuMTMbl, MeHee YyBCTBUTEMbHbIE K 00beMy OaHHbIX, TakMe Kak NMuUHelHble Mogenu v OepeBbs
peLlleHnid, MOryT NoKasaTb Nyyllne pe3ynsTaThl;

- ecnv Mexay Npu3HakaMu CyLLeCTBYeT 3Ha4YMTENbHaa NMHenHaa unu NonMHoMuanesHas 3aBUCMMOCTb,
NUHenHas perpeccusa MoxeT ObiTb 3 eKTUBHOM. [1pn HAaNMYMKM CNOXHbIX HEMWHEWHbIX 3aBUCMMOCTEN cne-
OYeT paccMoTpeTh Ucnonb3oBaHWe Gonee NpoM3BOAMTENBHBIX aNTOPUTMOB, TakuMx Kak meTtoabl Baeca, 0606-
LLIeHHOE MOBbILLEHWe rpagueHTa Unum HempoceTy;

- Ons 3afjad, rge BaxHa o6bACHMMOCTb MOAEenu, LuenecoobpasHee BoIDpaTh NMUHENHYO PETPECCUI0 UMK
OepeBo peLleHnin. 3T Mogenu No3BoNAT Nerko MHTEPNPeTUPOBaTh BKMaZ KaXaoro npMsHaka B npeackasa-
HUA.

5.3 Tpe6oBaHuA K 0ByUYeHUIO MOferny MalWWHHOTo oByyeHus

Obyuenne mogenu MO cuctem MW gomnkHO yOoOBNETBOPATL cnefyLwmnm TpeboBaHnsam:

- OaHHble Ans obyyYeHns OOMKHbI ObiTb 4OCTATOMHBIMK MO 0ObeMy, Ka4yecTBY, AOCTOBEPHOCTU W Npea-
CTaBUTENLHOCTW Ans obecneveHus agekeatHocTu u obobuatowwen cnocobHocTn mogenu MO;

- OaHHble Ans obyveHns JomkHbl BbITb pasgeneHsl Ha 0byYaoLLY0, BanMgaunMoHHYI U TECTOBYHO Bbl-
BGopkn B COOTBETCTBUM C BbIGpaHHLIM METOAOM paszbueHus (cnyvaiHblii, CTPAaTUULMPOBAHHBLIA, XPOHOMOr -
Yyeckui 1 T. 4.) U nponopuusimu (Hanpumep, 70 %/15 %/15 %);

- paHHble ans obyvyeHus fornkHbl 6biTe Npego6paboTaHbl B COOTBETCTBUM C BbIOpaHHLIMWU METOAAMMU
npenobpaboTku (HopManu3aums, cTaHaapTU3aLns, 3anonHeHMe NPONYCcKoB, yaaneHue BbIGPOCOB, KOgUpoBa-
HWe KaTeropuanbHbIX MepPeMeHHbIX U T. 4.);

- obyyeHue mogenu MO [omKHO NPOBOAMUTLCH C MCMOSb30BAaHMEM BbIGPAHHON (DyHKUMM NOTEPL UMK
KpuTepus kavecTsa (Hanpumep, cpegHekBagpaTuyHas olwmbka, nepekpecTHas aHTponus, KoaUUMeHT de-
TepMUHAUWUK W T. A4.), METOAA ONTUMM3aLMKu unu obHOBNEHWS BECOB (HAaNpUMep, rpagueHTHBIR CNyckK, cToxa-
CTUYECKWMIA TPAAMEHTHbIW CMYCK U T. 4.), rTMnepnapameTpoB (HanpumMep, CKOPOCTb 0BYYEHUs, YUCIO 3MOX UNu
uTepauuin, paamep BolbOpkM U T. 4.);

4
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- 0byyeHue mogenm MO OOMKHO KOHTPONMPOBATLCHA C MOMOLLLI0 BanUAaLMOHHOM BLIGOPKK ONs npe-
OOTBpaLleHua nepeobydeHns UnNu HegoobydeHns modenu MO;

- obyyeHune mogeny MO QOMmKHO oCTaHaBMMBAaTLCA NPU OOCTWXKEHWW 3a4aHHOMO YPOBHS KayecTsa Unu
MPU BLIMOMHEHUW APYTUX YCMOBMWIM OCTAHOBKK (Hanpumep, OTCYTCTBME yIydlleHus KadyecTsa Ha BanvuaaunoH-
HOW BbIGOPKE B TEYEHME HECKOMBKUX 3MOX UMK UTepaumi).

5.4 Tpe6oBaHWSA K TECTUPOBAHUIO MOAENW MALIUHHOTO 06y4eHus

TectupoeaHue mogenu MO cuctem MW fomnkHO yooBNETBOPSTE creayowmm TpeboBaHusaM:

- TectupoBaHme mogenu MO cuctem MM QOMKHO OCYLLECTBNSTLCSA B COOTBETCTBMM C BblOpaHHbIM TH-
nom, MeTOLOM, anropuTMom U napaMmetpamu mogenu MO, a Takxe ¢ y4eToM cneunduki 3agavm uaMepeHus,
CBOICTB MaTepuanos, JOCTYNHOCTU JaHHbIX U PECYPCOB;

- [aHHble Ons TeCTUPOBaHMA OOMKHbBI BbiTh HE3aBMCMMbIMKM OT AaHHbIX AN obyYyeHust v Banugauuu, a
Takke AOCTAaTOMHLIMU MO 06beMy, Ka4yecTBY, JOCTOBEPHOCTU U NpeacTaBUTENsHOCTU Ana obecneveHns 06b-
€KTWMBHOCTU W penpe3eHTaTMBHOCTK oueHkn mogenu MO;

- nepepf TecTtuposaHuem mogenu MO cnegyeT onpenenuTe METPUKM OLEHKM NPOM3BOOMTENBHOCTU, KO-
TOopble ByayT MCNONbL30BATLCSH AN OLEHKU kKavyecTBa U 3PEKTUBHOCTU CUCTEMBI;

- TecTupoBaHme mMogenn MO JormKHO NpoBOAMTHCS C MCMOMb30BaHWeM BbIOpaHHON hyHKUMM NoTepb
UIW KpUTEPUS! KavecTBa (Hanpumep, cpegHekBagpaTuyHas owmnbka, nepekpecTHas aHTPonusl, KO3 ULNEHT
JeTepMUHaLMK 1 T. A4.), a TakKe JONONMHUTENbHbIX METPUK Ka4ecTBa (HanpvumMmep, TOYHOCTb, NOMHOTa U T. A4.);

- TecTupoBaHue mogdenu MO JornkHO BKNKYaTe NpoBepky paboTocnocobHocTu Mogenu MO Ha pasnuu-
HbIX BXOOHbIX AaHHbIX (HAanpuMep, Ha HOpPMarbHbIX, aHOMAaIbHbIX, 3aLUyMMEeHHbLIX UMK HEMOMHbIX AaHHLIX), 8
Takke NpoBepKy yctoinymeocTy mogenv MO K pasznuMyHeiM BUgaM atak (Hanpumep, ataku ¢ NOgMeHON OaHHbIX,
aTaku ¢ fobaBneHMeM LuymMa UM UCKaXEeHNA AaHHbIX, aTaku ¢ NouckoM cnabbix mecT mogenv MO u T. 4.);

- nocrne npoBeaeHnsi TECTUPOBaHMS HeODXO4MMO NPoaHanu3npoBaTh NONyYeHHbIe pesynbTaTthl, cpas-
HWUTb WX C 3apaHee onpefeneHHbIMU MeTpUKaMK MPOU3BOAUTENBHOCTM U B CryYae BbISIBNEHUs1 HeJOCTaTKOB
WIN HECOOTBETCTBUA YCTaHOBNEHHbLIM TPeGOBaHUSIM NMPOBECTU KOPPEKTUPOBKK 1 yny4lleHusi B mogensx MO;

- TecTupoBaHme mogenu MO Heobxo4MMO AOKYMEHTMPOBATL C yKa3aHWeM UCMONb3yeMblX AaHHbIX, Me-
TOZOB, NApaMeTpPOB U pe3ynkTaTtoB TecTUpoBaHusa Mogenu MO.

TecTupoBaHue mogenn MO Ons npoBefeHMsl KOCBEHHbIX M3MepeHWIA CBOWCTB MaTepuarnoB ABMseTcs
BaxKHbIM 3Tanom, obecnevnBaroWwum npoBepky pabotocnocobHocTn Mogenu MO. CobniogeHune yKazaHHbIX
TpeBoBaHUN MOMOXKET rapaHTUPOBaTb HAAEXHOCTb Y TOYHOCTE U3MEPEHMIA, a TakKe OOCTUMXKEHWE NOCTaBMNEeH-
HbIX Lenei paspaboTkm mogenu MO B gaHHOR obnacTw.

6 JkcnnyaTtauusa Moaenu MawWMHHOro obyyeHusa B cpeacTBax U3MepeHun

Skcnnyataums mogenu MO ocyLLecTBRAETCS C y4eTOM:
- ocobeHHoCTeln NpuMeHeHnsa mogenu MO;

- KOHTpons u obHoBneHnsa mogenu MO;

- TecTUpPOBaHWS Ha ycToNYMBOCTL Mogenu MO.

6.1 OcobeHHOCTH npuMeHeHUA Mmogenn MalwuHHOro Osy'-IEHVIﬂ

MpumeHeHne mogenu MO ona npoBefeHUs KOCBEHHBLIX M3MEPEHUIA CBOWCTB MaTtepuanoB UMEET crieqy-
olmne ocobeHHOCTK:

- faHHble Ans oby4veHHbix Mogenein MO gomkHbl ObiTe M3MEPEHbl MO eanHbIM CTaHgapTam, KOTopbie
nucanuck npu cbope AaHHbIX U 0ByyeHWUs MoZenu, ANs yCcTpaHeHUs mMacluTabHbIX U pa3mepHbIX pasnuuunii
MeXYy uamepsembiMi PUNMKO-MEXaHUYECKUMU CBOMCTBaMIN MaTepuanos;

- mogenu MO gomxHbl 06pabaTbiBath 6onblUne 0ObEMBI [AHHBIX U aHANW3UPOBATL CIOXHbIE B3aMMO-
CBA3U Mexay (PU3NKo-MexaHW4YeCKUMU CBONCTBAMM MaTepuanoB ans obecnevyeHns KOCBEHHOIO M3MEpPEHUS
HEOOCTYMHbIX UMW TPYAHOAOCTYMHbLIX CBONCTB;

- mogeny MO gomkHbl BbITe CNOCOBHLI BLIABMAATL CKPbLIThIE 3aKOHOMEPHOCTU U TEHAEHUWUN, YTO NOMO-
raet Gonee rmybOKO NOHSATL XapakTePUCTUKN MaTepuanos;

- mogeny MO formkHbI AUHAMWYECKN aAanTUPOBaThLCH K UBMEHEHWSIM B JaHHbIX M YCNOBUSAX KOCBEHHbIX
N3MEPEHWNIA;

- mogenyn MO [omkHbl ObITe MHTEPNPETUPYEMbIMKW OS5 MOHWMaHWA TOro, Kakne MpU3Haku U B Kakon
CTereHu BAUSIOT Ha NMPOrHO3UPYEMbLIE CBOWCTBA MaTepuanos.
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6.2 KOHTPOHb n o6HOoBNeHue Mogenu MawuHHOro OGy‘-IEHHH

Kontponb mogenn MO gomkeH ocyLecTBNATL NepcoHan no npuMmeHeHvio mogenn MO B coOTBETCTBUM
C NOpsiAKOM W MepUoLWYHOCTBIO, YCTAHOBMEHHbIMU pa3pabotumkom cuctemsl UM, a Takke c ydetom cne-
UMdWKN 3a0a4M UBMEPEHMWS, CBOWNCTB MaTepuanos, BeibpaHHon mogenu MO, a Takke TpeboBaHuil 3akazumka
unwn notpebutens cuctemsl A.

Cucrembl M HeobxogMmMo NOCTOSHHO aHanNu3MpoBaTh 4115 BbIIBNIEHUS BO3MOXHbLIX cO0eB, OWMBOK UK
HEeHOPMarbHOTO PYHKLMOHUPOBAHUS.

BoisiBneHHble ownbku n HepocTaTki B paboTte mogenu MO gomkHel 6bITe HEMEANEHHO UCMPaBMEHbI.

Mogenu MO pnormkHbl NeproanMyecks oBHOBNATLCS HA OCHOBE HOBbIX AaHHbIX.

Mogenn MO gomKHbl NPOXOAWTb PErynsipHoe TeCcTUpoBaHWe Ha pasHoobpasHbix Habopax AaHHbIX C
Lilenbio NpoBepku nx obobLiatouen cnocobHoCTH,

Mogenn MO [omKHBI NPOXOAWUTL PErYNApPHOE TecTMpoBaHue Ha nepeobyderue, 4Tobbl M3bexaTb He-
KenaTenbHOW 3aBUCUMOCTH OT KOHKPETHbIX AaHHbIX.

Mogenu MO JomkHbl NpoOXoguMTb TECTUPOBaHWE Ha MaclTabupyemocTb, YToBbl BbiNo BO3MOXHO OLe-
HUTb UX NPOU3BOOMTENBHOCTL NPUW YBENUYeHUM 0bbema AaHHbIX U Nonb3oBaTenem.

KonTtponb mogenn MO gomkeH BKNKYaTh:

- npoBepky paboTocnocobHOCTM UCTOYHUKOB AaHHbIX, MHTEpPgencoB BBoOa-BbIBOAA, cpeacTB obpaboT-
KW, XpaHeHUs 1 Nepefaqn OaHHbIX, a TakkKe CPeacTB KOHTpoNs W ynpasneHusa pabotoi mogenu MO;

- MPOBEPKY COOTBETCTBMSA AaHHbIX ANA npuMeHeHus mogenu MO TpeboBaHusim HacTosALllero cTaHgap-
Ta, a Takke TpeboBaHMAM 3akasduka unu notpebutensa cuctemsl MW no obbemy, kKa4yecTBy, JOCTOBEPHOCTU U
NnpeacTaBUTENbHOCTU AaHHbIX;

- BbISIBIIEHWE U YCTPaAHEHWe HEWCNPaBHOCTEN, oWnBoK MNn HecooTBeTCTBUIA B pabote mogenu MO;

- OOKYMEeHTUpOBaHWe pesynbTaTtoB KOHTponsa mogenu MO ¢ ykazaHvMem faThl U BpeMeHW KOHTPONsA, Uc-
NMonb3yeMbIX OaHHbIX U METOLOB KOHTPOIS, BbIIBNEHHbIX HEUCNPABHOCTEN, OLLIMBOK UNU HECOOTBETCTBUNA B
pabote mogenu MO, a Takke NpPeanpuHATLIX MEP MO UX UCNPABNEHUIO U YCTPAHEHMIO.

O6HoeneHue mogenu MO gomxHo ocylecTBnsaTbeA pa3pabotumkom mogenn MO B COOTBETCTBMN C NO-
pPAOKOM M NEPUOOUYHOCTLID, YCTAaHOBMEHHbIMU pa3pabotumkom mogenu MO, a Takke c y4eTom crnelmdukn
3afaqn M3MepPEHUs, CBOMCTB MaTtepuanos, BeibpaHHon mogenu MO, a Take TpeboBaHWiA 3aKka34yumka unm no-
Tpebutensa cuctemsl M.

Ob6HoeneHue cuctem M gomkHO BKNOUATh cneayiolme obszatensHele 4eACTBUSA:

- aHanus pesynLTatoB KoHTpons mogenu MO u BeiiBNeHWe NpuynH HecooTBeTcTBKuA mogenu MO Tpe-
DoBaHMsAAM HacTosLLEro cTaHAapTa, a Takke TpeboBaHWAM 3akasduka unmn notpebutens mogenun MO;

- onpepeneHWe HeobxoguMOCTU W BO3MOXKHOCTU 0B6HoBReHus mogenu MO ¢ y4eToM SOCTYMHOCTU HO-
BbIX AaHHbIX, METOLOB, anropuTMOB UK TexXHonorui B obnactn M 1 KOCBEHHbLIX M3MEPEeHWIt CBOMCTB MaTe-
puanos;

- npoBepka cooTeeTcTBMA obHoBneHHol mogenn MO TpeboBaHMAM HacTOsILLEro cTaHOapTa, a Takke
TpeboBaHuAM 3akasquka unu notpebutens mogenn MO;

- OOKYMEHTUpoBaHWe pesynbTatoB obHoBneHus mogenv MO ¢ ykasaHuem gatbl M BpeMeHu obHosne-
HWA, CMONb3yYEMbIX OAHHbLIX, METOLOB, anropMTMOB UMK TEXHONMOrMA Ana obHoBnennsa mogenu MO, a Takke
pe3ynbLTatoB NPOBEPKM COOTBETCTBMS 0OHoBNeHHoW Mopeny MO TpeboBaHWsiM HacTosiWero craHgapTa, a
Tarke TpeboBaHWsAM 3akasduka unu notpedburtensa mogenu MO.

6.3 TECTMPOBHHHE Ha YCTOﬁHMBDCTb Mogenn MalwUuHHOro OGy‘-IEHVIﬂ

TecTmpoBaHWe Ha ycTtondmsocTe Mogenu MO JomkHO ocylecTBnsATbLCH paspabotyamkom mogenu MO,
NN HE3AaBUCKMMbIM SKCMEepPTOM, U OpraHW3alei B COOTBETCTBUM C NOPAOKOM U NEPUOONHHOCTbLIO, YCTaHOB-
NeHHbIMKW paspabotynkom cuctemsbl MM, a Takke ¢ y4eToM cneunduky 3agadm M3mMepeHns, CBOMCTB MaTepu-
anos, BblbpaHHoi mogenu MO, a Takke TpeboBaHuWiA 3aKasyuka unu notpebutens mogenu MO.

Mogenn MO fomkHbl nogBepraTbca TECTUPOBAHUIO C LEMNbI0 BbISBNEHWUS NOTEeHUWaNbHbLIX YS3BUMOCTEN
1 cnabbix MecT B UX paboTe.

Heobxoaumo npoBoAMTL Nepuognyeckoe TectupoBaHue modenu MO, BknoYas TECTMPOBaHWE Ha OT-
Ka30yCTONYMBOCTb W cTabunsHoCcTL paboThl.

Heobxoaumo NpoBOOUTE NPOBEPKY 3aLUNThl AaHHbLIX, UCNONbIYEMBIX U reHepupyeMsblx cuctemamu WA,

TecTupoBaHWe Ha ycToiumMeocTe Mogenu MO fomkHo BkhoYaTh chegyowme obasatensHble 4elCcTBUS:
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- onpepgeneHne BpeMeHW UMK YCroBWIA SKCNNyaTauumn, Npu KOTOPbIX JOIMKHa COXpaHsTLCs paboTocno-
coGHOCTb 1 KadecTBO cucTembl W (Hanpumep, Bpems 6e3oTkasHoll paGoTel, TeMnepaTypa, BNaXHoCTb, OC-
BELIEHHOCTb U T. A.);

- onpefeneHue BUOOB aTak UMW BO3OEWCTBUIA, KOTOPbIM MOXET OblTb NogBeprHyTa cuctema MM (Ha-
NpuMep, aTaku ¢ NOAMEHOW AaHHbIX, aTaky ¢ 0obaBneHneM Wyma UM UCKaXeHNs OaHHbIX, aTaku C MOUCKOM
cnabbix mect mogenu MO u T. a.);

- onpepeneHne MeTOA4OB WM MHCTPYMEHTOB ANs NMPOBefeHWs TeCTUPOBAHUSA Ha YCTOMYMBOCTbL MOAENH
MO (HanpuMep, NporpamMmmHbie UNK annapaTHele CpeacTBa ANs reHepaluWy atak v Bo34encTBuii, nporpam-
MHbIE UMW annapaTHble CPeacTBa ANs KOHTPONsA NapaMeTpoB 3KCnnyatauMu U T. 4.);

- MpoBedeHue TECTUPOBaHUA Ha ycTonuYuBocTb Mogeny MO ¢ ucnonb3oBaHWeM BbiGpaHHbIX METOOOB U
MHCTPYMEHTOB;

- BbISIBNIEHWE W yCTpaHeHue HeucnpaBHOCTeW, OWNGOK UM HecooTBeTCTBMIA B paboTe cucTembl MA.

TuwlatensHoe TeCTUPOBaHWe MO3BONSET BLISBUTL M YCTPaHUTL NpobnemMel, obecneymBaeT HageXHy 1
cTabunbHyo paboty Mmogenyn MO B pasnuyHbIX YCIOBUAX M rapaHTUMpyeT TOYHOCTL U 9D EeKTUBHOCTL pesyrib-
TaToB U3MEepeHUNA.
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Mpumep paSpaﬁOTKH Mogenu MmalWlMHHOIoO Osy‘-IEHVIﬂ anAa KOCBEHHOro NaMmepeHua TpeLIJ,MHOCTOﬁKOCTM
KOMMNO3ULIMOHHOIO MaTepuana no CtaHgapTHbIM MEXaHUYECKUM UCNbITAaHUAM
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Pucyrok A.1 — lNpumep paspaboTkn mogeny MmawmHHoro obyveHna MO
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Penakrtop M.B. MumpodhaHoea
TexHudeckuia pegaktop B.H. lNpycakoea
Koppektop M.U. MNepwuHa
KomneloTepHas BepcTka A.H. 3onomapesot

CpaHo B Habop 11.11.2024. TNoanucaxo B neyatb 03.12.2024. ®opwmar 60x84%:. apHuTypa Apuan.
Yen. ney. n. 1,86. Yu.-u3g. n. 1,48.

MoAroTOBMNEHO Ha OCHOBE 3NEKTPOHHOM BEPCUK, MPEA0CTABNEHHOW paspaboTyuMkom cTaHaapTa

Co3gaHo B egUHWYHOM ucnonHeHuu B ®IBY « HCTUTYT cTaHgapTvaaumnmn»
Ans KomnnekrosaHus ®PefepansHoro MHopmaumoHHoro hoHaa ctaHaapTos, 117418 Mockea, Haxumosckuia np-T, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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