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MNpepgncnoBne

1 PABPABOTAH O6WecTBOM C OrpaHM4YeHHOl OTBETCTBEHHOCTb0 «TECUC» (OO0 «TECUC»), Ckon-
KOBCKUM WHCTUTYTOM Haykym W TexHonoruun, depepasibHbIM T0CyAapCTBEHHbIM OHOOXETHLIM YyypexaeHuem
«Poccuiicknini MHCTUTYT cTaHgapTusayumn» (PreY «MHCTUTYT cTaHgapTM3auumn»)

2 BHECEH TexHuuyeckum KOMUTETOM MO cTaHAapTusauum TK 032 «BopgHblii TpaHcnopT»

3 YTBEPX/JEH W BBEJEH B JOEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa MO TEXHUYECKOMY
perynuposaHuio n metponoruu ot 5 aekabpa 2024 r. Ne 1836-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpUMeEHeHMA HaCTOSALWLEro cTaHgapTa YyCTaHOoB/eHbl B CTaTbe 26 defepasibHOro 3akoHa
oT 29 wutoHA 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuitckon Pegepaumm». MHdopmayms o6
N3MEHEeHUAX K Hac T oALeMy cCTaH4ap Ty Ny6nkyeTCs B eXerogHom (Mo cCocTOosAHMIO Ha 1sHBapsa TekyLwero
roga) UHopmaLMoHHOM ykasaTene «HauuoHasibHble CTaH4apThl», a ouuManbHbli TEKCT U3MEeHEeHUN
N NonpaBoK — B eXeMeCsAYHOM WMH(OPMaLUMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSLLEero cTaHjapTa CooTBeTCTBYLEee yBeJoMIeHne byaeT
ony6/iMKoBaHO B Gnvkanliem BbIMyCKe eXeMecA4YHOro WMHOPMaUUOHHOro ykaszaTens «HauuoHasbHble
cTaHgapThi». COOTBETCTBYWWAaa WHpopMaLusa, yBeAOMNEeHUe W TeKCTbl pasmMewalnTCca Takke B
MHGOPMAaLMOHHON cucTeme 06LLero nonb3oBaHus — Ha odhuymanbHOM cailTe defepanbHOro areHTCcTBa
Mo TEeXHWYEeCKOMY PerysimpoBaHui0 U meTponorun B ceTun MiHTepHeT (Www.rst.gov.ru)

© OdopmneHune. ®IrbY «NHCTUTYT cTaHaapTusaynn», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTBLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTposiornu
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BBepgeHne

B o6uiem cnyyae ypoBeHb KOHTPOSA NPOLLECCOB NMPOM3BOACTBA HeAOCTaTOYEH AN UCKNIOYeHNa Bapua-
6eNbHOCTN XapaKTepucTuk usfenuii n3 CTPYKTYpPHO-HEOAHOPOAHbIX MaTepuanos (CHM). HeoaHopoAHOCTb
aHusoTponuss CHM B CNOXHbIX U34eNnaX He NO3BOJIAIOT OTAE/IMTb NPOLLECC UCMbITaHWUA UCXOLHOTO MaTepuana
OT npouecca UcnbiTaHUii KOHCTPYKUUM B LenoM. Kak npaBuio, Takne m3genns cos3gatTcs nyTeM COBMeELLeHUs
pas3NMYHbIX TEXHOOTUIA NPOMN3BOACTBA W XapaKTepu3yTCsl BbICOKOM aHU30Tponuei cBONCTB, 06YCNOBNEHHO
MX CNOXHOW CTPYKTYpoOli. B pesynbTaTe AN5 NONYyYEHUS 4OCTOBEPHON 1 NOMHOM XapakTepucTUkU usgenunii Tpe-
6yeTc;| npoeegeHne 3Ha4YnTesilbHOro KonnvyecTtea MNCnbiTaHWi dKCnepnmMeHTasibHbIX o6pa3uos.

CoBpeMeHHble cpefcTBa BMpTyanu3auuum UCNbITAHUIA NO3BOMSIKOT KapAUHANbHO U3MEHWTb COOTHOLIE-
HVe Mexay o6bemMamMn MOAesIMPOBaHUA U HaTYpPHbIX 3KCNepUMeEHTOB. Mog BUPTyasibHbIMU UCMbITAHUAMU MO-
HUMaeTCca YUC/NEeHHOEe MOAEeNMpPOBaHUE WUCMbITAHUA BbIGPAHHOTO U3 Napka MCeBAOCNYy4YanHOro msgenusa npu
nceBAoC/yYaliHbIX YCNOBUAX UCNbITAHMA. MogennpoBaHue OCyLLecTBAAETCA MeTOAOM KOHEYHbIX 3/1eMEHTOB
(MK3).

B ueneBoli KOHEYHO-3/IEMEHTHOI MOAENN WCNbITaHWA MOMMMO BCEX CYLLECTBEHHbIX HeonpepaesieHHo-
CTEW, MPUCYLNX KOHCTPYKLMU W UCMbITAHUSM, KaX[Ablii KOHEYHbIi 3/ieMeHT (K3) MOXeT uMeTb MHAUBMAY-
anbHble CBOICTBA, OT/IMYHbIE OT CBOWCTB COCEAHUX 3/IEMEHTOB. Takoli noaxos peanusyet WHAWBUAYANbHYIO
KapTy cBoWcTB K3, TeM cambiM Npu MPOU3BOSILHOM CNYyYalHOM W3MEsSIbYEHUN KOHEUYHO-3NTEMEHTHOI CEeTKM
MOXHO NOMY4YNTb COOTBETCTBYKLLME criyyaliHble pacnpefefieHns CBOWCTB mMaTepuana B 06beme n3genus B
hu3nyeckn 060CHOBAHHbIX AManaszoHax X U3MeHeHu, 06yCNOBMEHHbIX 0COBEHHOCTSIMU TEXHO/IOTMM NPOU3-
BOACTBA M34enuii.

MockonbKy afekBaTHasi OLeHKa HeonpepeneHHocTel (pa3bpocoB) ABASETCA NPUHLUNWANIBHO BaXHOW
ANs onpefeneHus KOHCTPYKLMOHHOW HafexHocTu usgenuii n3 CHM, a HaTypHbIM UCMbITAHUAM B pamkax cy-
LEeCTBYHLUMX METOAOB NOATBEPXAEHNS COOTBETCTBUA NOABEPrardTCsA TOMIbKO €AMHNYHbIE, C/lyYaiiHO BblGpaH-
Hble 3K3eMNAsApbl U3Aennii, NPakTUYEeCKU He CyLLecTByeT anbTepHaTUBbl BUPTyasibHbIM UCMbITAHWAM, Korga
pesynbTaT onpefenseTcs Ha OCHOBaHMU LUPOBLIX MoAesell ¢ MCNo/b30BaHMEM NceBAocyYaliHbiX CBOWCTB
MaTtepuanoB u usgenuii — TONWWUH, OpUeHTaLUN C/I0EB, TEOMETPUUN, YCNOBUIA UCMbITAHUA 1 T. N. Takue BUp-
Tya/lbHble UCMbITAHUA CNOCOBCTBYIOT BbISBMIEHNIO BEPOATHLIX CNEKTPOB (DOPM pa3pyLUEHUs U COOTBETCTBYIO-
LWMX UM Hanbonee BEPOSATHbIX NpeAesbHbIX COCTOSAHUNA.

YcTaHOB/IEHHbIE B HACTOAWeEM cTaHfapTe obuwue TpeboBaHWsA onpenensainT NOpALoK pa3paboTkm Lud-
pOBbLIX MoAenei usnenuii, BUPTyasbHbIX UCMbITATENbHbIX CTEHAOB W MPOBEAEHUA BUPTyaslbHbIX UCMbITAHWI
nsgenunii n3 CHM o6LweTexHNn4eckoro HasHa4yeHus B LeNsix NOATBEPXAEHUS COOTBETCTBUS U3aENNiA.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

KOHCTpYyKUMM TpaHCMNOPTHbIe

BUPTYAJIbHBIE UCMbITATE/IbHLIE CTEHAbI U MOPAA0OK MPOBEAEHNA VCMbITAHU
L®POBOW MOAENV U3LOENN

O6uwme TpeboBaHUSA

Transport structures. Virtual test benches and procedure for testing a digital model of products. General requirements

[ata BBegeHuna — 2025—03—01

1 O6nactb NpUMeHeHus

1.1 HacTtosawwnin cTaHgapT onpegensieT obwme pekomeHgauum K paspaboTke UMGPOBLIX Mogenen wu
NPOBEeAEHNI0 BUPTYasibHbIX UCNbITAHWIA U34eNuii U3 CTPYKTYpPHO-HeoAHOpPOoAHbIX MaTepuanos (CHM) obuie-
TeXHUYEeCKOro HasHaueHus (ganee — usgenuii). MonoxeHna HacTosILEro cTaHAapTa MOryT 6biTb NPUMEHEHDI
AN n3genuii u3 pyrux matepuarsnos.

1.2 HacTtosiwmii ctaHfapT npefHasHayeH Ans NPUMMEHEHUS KOHCTPyKTopaMu, TeXHo/ioramu, cneymanm-
CTaMy KOHTPO/IS KayecTBa, MHbIMK CreunanucTtaMmu, CBA3aHHbIMU C NPOEKTUPOBaHWEM, NPOU3BOACTBOM, MC-
NbITAHUAMU ¥ C NOATBEPXAEHMEM COOTBETCTBUA U3LENUINA.

1.3 HacTtoawwnin ctaHgapT npedHasHayeH ANna onpegeneHns 06WKUX pekomeHgauwnii no paspaboTke
LU pOBbLIX Mogeneli M NPUMEHEHUID BUPTYanbHbIX UCNbITAHUIA U3AENUin Ans NoATBEPXAEHUS UX COOTBET-
CTBUA.

2 HopMaTuBHbIE CCbI/IKU

B HacToAwem cTaHAapTe UCNO/b30BaHbl HOPMATUBHbLIE CCbINIKU Ha cnefylowmne cTaHgapThl:

FOCT 2.052 EpguHas cucTemMa KOHCTPYKTOPCKOM [AOKYMeHTauuu. DNeKTPOHHas MofAeNnb W3fenus.
O6Lwumne NonoxeHus

FOCT ISO/IEC 17025 OG6uwue TpeboBaHWA K KOMMNETEHTHOCTU WUCMNbITATeNlbHbIX U KannmbpoBOYHbIX
na6opatopuii

FOCT P 8.563 TlocypapcTBeHHast cuctema obecnevyeHuss eguMHCcTBa M3MepeHuin. Metoaukm (MeTogbl)
n3mepeHunit

FOCT P 8.568 locypapcTBeHHasi cuctemMa obecnevyeHuss eauHCTBa U3MepeHuin. ATtectaymsa ucnbitTa-
TenbHoro o6opynosaHusi. OCHOBHbIE MONOXEHUA

FOCT P 57700.10—2018 YucneHHoe MoaenupoBaHue usnyecknx npoueccos. OnpegesieHue
HanpsHXXeHHOo-Ae(OopPMMPOBAHHOIO COCTOSAHUA. Bepudukauma v Banupauna YNCNEHHbIX MOAeNnein CNOXHbIX
3N1€eMEeHTOB KOHCTPYKLMWI B ynpyron o6nactu

MpumeyaHune — MNpn NOIL30BAHMN HACTOSLLMM CTaHAAPTOM LiesiecoobpasHo NpOBEPUTL AENCTBME CCbITOYHbIX
CTaHA4apPTOB B MH(POPMALMOHHON cucTemMe 06LLEro Nosib30BaHNst — Ha oMLMasibHOM cailTe defepasibHOro areHTcTea no
TEXHNYECKOMY PEryMpoBaHUI0 1 METPOJIOTMU B CETU VIHTEPHET W No eXerogHoMy MHGOpMaLOHHOMY ykasaTento «Ha-
LUMOHa/IbHbIE CTaHAaPTbI», KOTOPbIA ONy6/IMKOBaH MO COCTOSIHMIO Ha 1 iHBaps TEKyLLEero roga, 1 no Bbinyckam exemecsy-
HOro MHAIOPMALMOHHOTO yKasaTens «HaumoHasbHble CTaHJapTbl» 3a TEKYLMIA rog, Ecim 3aMeHeH CCbINOYHbIN CTaHaapT,
Ha KOTOPbIA JaHa HedaTMpOBaHHAs CCblfka, TO PEKOMEHAYETCA WMCMO/b30BaTh AENCTBYIOLLYI0 BEPCUIO STOTO CTaHZapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 U3MEHEHWIA. ECnM 3aMEHEH CCbITOYHBIA CTaHZapT, Ha KOTOpbIA AaHa AaTu-

M3gaHne opuuynanbHoe
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pOBaHHasi CCbl/IKa, TO PEKOMEHYETCA WCMOMb30BaTh BEPCUIO0 3TOTO CTaHAapTa C YKa3aHHbIM Bblille rofjloM YTBEepXAeHNs
(NpuHATKS). ECnn nocne yTBEPXAEHUsS] HACTOSILLETO CTaHAapTa B CCbUTOYHbIV CTaHAApT, Ha KOTOpbI AaHa faTypoBaHHas
CCbI/IKa, BHECEHO U3MEHEHVE, 3aTparuBaroLLee NosIOKEHNE, Ha KOTOPOE [laHa CCbI/IKa, TO 3TO MOSIOKEHNE PEKOMEH/YeTCs
NPVMeHsITb 6e3 yyeTa AaHHOro M3MeHeHUs. ECnn CCbIIOYHbI CTaHAapT OTMEeHeH 6e3 3aMeHbl, TO MOIOXKEHNE, B KOTOPOM
[laHa cCbl/IKa Ha Hero, PeKoMeHAyeTcsl MPUMEHSTb B YacTu, He 3aTparvBaloLLeil 3Ty CCbIKy.

3 TepmuHbI 1 onpegeneHns

B HacToAWweM cTaHAapTe NMPUMEHEHbI criegylole TEPMUHBLI C COOTBETCTBYIOLWNUMU ONpeaeeHnsaMmu:

3.1 CTPYKTYPHO-HEOAHOPOAHbLIA MaTepuas: MaTtepuan, COCTOALWMIA M3 ABYX U 60/lee OAHOPOAHbIX
KOMMOHEHTOB.

3.2 husnko-mexaHuveckasd mogenb MaTepmnana; ®MM: CoBOKYNHOCTb COOTHOLWIEHMWIA Mexay Hanpsi-
XeHuamu n gedopmaumamm ¢ napameTpamu, 3aBUCALLUMUN OT HANPAXEHHO-A4e(OPMUPOBAHHOIO COCTOAHUSA U
N3MEHEeHNS XxapakTepucTMK CBONCTB MaTepuasioB B NpoLecce aKcnayatauum nsgenus.

3.3 napameTpbl PU3NKO-MeXaHNYECKOW Mogenn matepuana; NEMM: YucnoBble KO3IhpULNEHTI
nmnn yHKLMOHabHble 3aBUCUMMOCTM 3TUX KO3 MULMEHTOB OT XapakTepucTUK CBOWCTB Marepuanos B Npo-
Lecce akcnayarauum nsgenus.

3.4 6a30Bblil a3KCNepuUMeHT; B3: HaTypHbIii akcnepuMeHT (cucTema 3KCNepPMMEHTOB), NO3BONsOLWMIi(as)
NoslyYnTb 3KCMEPUMEHTalIbHble AaHHble, HeEOOX0oANMbIE ANA OnpefesieHns napameTpoB (PU3NKO-MexaHuye-
CKOW mMogenn matepuana u KpuTepues paspylleHus maTepuana.

3.5 Bepudmkauma OuUsnKo-mMexaHUYecko mMoaenu matepuana: Mpouecc ycTaHOBNEHUS COOTBET-
CTBUSA (PU3NKO-MEXaHUYeckoli Modenn peanbHOMY MOBEAEHUI0O MaTepuana B npouecce akcniyatauum msge-
NSl Ha OCHOBaHWMW pe3ynNbTaToB HaTYPHbIX UCMbITAHWA (CMCTEMbl UCMbITaHWIi) 06pa3LoB MaTepuana.

3.6

uncposasd mogesnb nsgenusa: Cuctema MaTteMaTuyecknx M KOMNbIOTEPHbIX MOAENENR, a TakKe 3/ek-
TPOHHbIX AOKYMEHTOB W34enusl, onucbiBalowas CTPYKTYpy, PYHKLMOHANBHOCTb W MOBEAEHWE BHOBb pas-
pabaTbiBAEMOro UM 3KCNAyaTUPYEMOr0o U34e/INs Ha Pas/IMUHbIX CTafUSAX XU3HEHHOTO Uukaa, AN KOTOpoi
Ha OCHOBaHWUM Pe3ynbTaToB LNGPOBLIX U (MAK) MHbIX ucnbiTaHnii no FTOCT 16504 BbiNO/IHEHA OL,EHKa COOT-
BETCTBMA MpeabsBAsSeMbIM K U3genuto TpeboBaHnsM.

[FOCT 57700.37—2021, nyHKT 3.23]

3.7

Baingaumsa mogenn usgenua: rNoareepxaeHne afekBaTHOCTM MOZeNN MoAaennpyemMomy 13aenuio.
[FOCT P 57700.37—2021, nyHKT 3.2]

3.8 KOHCTPYKTMBHO Nofo6HbIN o6pa3sel; KIMO: O6pasey, UMATUPYOLWNIA OCHOBHbIE KOHCTPYKLWOH-
Hble 31EMEHTbI U34eNns UAn n3genue Lesmkom.

3.9 6aszoBas yudcpoBasa mogenb msgenus; BLUM: LndpoBas modens vM3genvs, COOTBETCTBUE KOTO-
poii peanbHOMY MOBEAEHWIO U34eNMA B Npouecce 3KcnjayaTauuu YyCTaHOBMEHO Ha OCHOBaHWWM pe3ynbTaToB
HaTYypHbIX UCMbITAHWIA.

3.10

KOHeYHO-3/1IeMeHTHaa mMogesib; KBM (ceTka): COBOKYNHOCTb 3/IEMEHTOB A0CTATOYHO MPOCTON reo-
MeTpuyeckoh hopmMbl M KOHEUYHbIX pasMepoB, Ha KOTOpPble CMAOWHO pa3buta KOHCTPYKLMA, OANA KOTOPOWA
YNC/IEHHO MOAenupyeTca HanpsXeHHo-AedopMnpoBaHHOE COCTOSHME.

[FOCT P 57700.10—2018, nyHKT 3.8]

3.11 KOHEYHO-3/1EMEHTHbIN pewaTenb: MporpamMmMHbIA MOAyNb, peanu3ylwmnii TeEM WU UHBIM YuUC-
NEHHbIM METO/IOM pelleHMe MmaTeMaTUyYeCKUX ypaBHEHWA, COOTBETCTBYIOLWNX MOAENN NOBEAEHUA U3AENUS.
3.12

HanpsikeHHOo-AedopMmMpoBaHHOe cocTosAHMe; HAC: MHOXeCTBO [AEeCTBYHOWMX B KaXAOW Touke
KOHCTPYKUMN HanpsxeHuii n gedopmaunii B QUKCUPYEMbIi MOMEHT BPEMEHW, BO3HMKaKLWWX M3-3a Npu-
NOXEHNSA K KOHCTPYKLMW BHELHWX BO34ENCTBUIA (B TOM YnC/ie HEpaBHOMEPHOro nonas Temneparyp).

[FOCT P 57700.10—2018, nyHkKT 3.16]
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3.13

MeTO/[, KOHEeUHbIX 3/1eMEeHTOB: CeTOYHbIi MEeToA YMCMEHHOro pelleHus 3ajady matemaTuyeckoin du-
3MKN, B KOTOPOM AMCKPeTU3aunsa UCXOAHbIX KpaeBbiX 3a4a4y NMPOM3BOAUTCH HA OCHOBE BapuaLWOHHbIX WK
NMPOEKLMNOHHbIX MEeTOAO0B NPy UCNONb30BaHWM CheluasibHbiIX KOHEYHOMEPHbIX MOAMNPOCTPAHCTB (DYHKUNIA,
onpepensiemMmblx BbIbpaHHON CETKONA.

[FOCT P 57186—2018, ctaTtbsl 2.3.6]

3.14

TBEPAOTENIbHaA (reomeTpuyeckas) MoOAesib: TpexmepHas 3/IeKTpOHHas reomeTpuyeckas Mogessb,
npeactaBnsowas opMy U3LENUs Kak pes3ynbTaT KOMMO3ULUUN MHOXEeCTBa FeOMeTpPUUYECKUX 3/IEMEHTOB C
npuMeHeHMeM onepauuii 6yneBoit anrebpbl K 3TUM FTEOMETPUUYECKUM 3/1EMEHTAM.

[FOCT 2.052—2021, nyHkT 3.1.10]

3.15 nceBpocny4airiHaa uudpoBas mogenb msgenus; MUM: Sk3emnnap undpoBoii mogenu usge-
nuna, reHeprvpyemblii Ha oCHOBaHWU 6a30BOi LUK POBOIA MOAENN C NCNOMb30BaHMEM 3afaHHbIX pacnpegerne-
HUI XapakTepuUCTUK CBONCTB MaTepuasnioB, TEXHOMOINMYECKUX AedeKTOB M IKCNAyaTauMOHHbIX NOBPEXAeHni
B 06bemMe M3[enus, rpaHnudHbIX U HavyanbHbIX YCNOBUA, (DU3NKO-MEXaHNYECKNX BO3AENCTBUI, COOTBETCTBYH-
WNUX YC/IOBUAM 3KCMnlyaTauumn usgenns.

3.16 napk nceBgocnyvainHbiX LUGPOBbIX Mogenen msgenus; MNMUM: CoBOKynHOCTb nceBAoC/y-
yaiHbIX LU POBLIX MoAesnel n3genus.

3.17

undpoBoii (BUpPTyaslbHbIA) UCTbITaTeNbHbIM CTeHA: CucTema, B o6lieM c/lyyae cocToslas u3
TEXHUYECKNX CPEACTB, MPOrpaMMHOro, METOAMYECKOro M OpraHu3alMoHHOro obecnevyeHnss u Kkeanuguuym-
pOBaHHOIrO MepcoHana, npeAHasHavyeHHas 415 NPOBefEeHNs CTEHAOBbIX UCMbITAHMI Kak pe3ysbTara uccre-
[0BaHNA CBOWCTB LupoBoit mogenn (MM UMGPOBOro ABOMNHMKA) 06bEKTa UCMbITAHUNA.

[FOCT P 57700.37—2021, nyHKT 3.26]

3.18

undpoBble (BUpTyasnbHble) UCMbITaHNUA n3gennsa: OnpeaesieHne KONMYECTBEHHbIX U (MKU) Kade-
CTBEHHbIX XapaKTepuUCTUK CBONCTB 06bEKTA MCMbITAHUI Kak pe3ynbTaTa MccnefoBaHUs CBOWCTB LU POBOI
mogenn (v UndgpoBOro ABOMHMKA) 3TOr0 06BLEKTA.

[FOCT P 57700.37—2021, nyHKT 3.27]

3.19

KpUTEpUin oTkasa: MpusHak Uan COBOKYMHOCTbL NMPU3HAKOB HapylleHnss paboTocnocobHOro CoCToOAHUS
06bekTa, yCTaHOB/MIEHHbIE B OKYMEHTaLUN.
[FOCT P 27.102—2021, ctatba 40]

3.20

oTKa3: CobbiTMe, 3akntoyalleecs B HapyweHnn paboTocnoco6HOro COCTOSIHUSA 06BbeKTa.
[FTOCT P 27.102—2021, cTtaTbsa 36]

3.21

HaZleXXHOCTb (06bekTa): CBOINCTBO 06bEKTA COXPAaHATH BO BPEMEHU B YCTAHOBJIEHHbLIX Npejenax 3Ha-
UeHns BCex MapaMeTpoB, XapaKTepusyloLlMx Croco6HOCTb 06bekTa BbIMOMHATH Tpebyemble (YHKUMW B

3alaHHbIX pPexumax, yCc/ioBUSAX NPUMEHEHNS, CTpaTErMaX TEXHUYECKOTO 06CNYXUBAHNUS, XPAHEHUSI U TpaHC-
nopTUpPOBaHUS.

[FTOCT P 27.102—2021, cTtaTtbsa 5]

3.22

rnokasaTtesib HafeXHOCTU: KonunyecTBeHHasi xapakTepucTuka OAHOIN0 WM HECKOMbKUX CBOMCTB, CO-
CTaB/MAWMX HAAEXHOCTb 06bEKTA.
[FTOCT P 27.102—2021, cTtaTtbsa 78]
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3.23

HOpMMpyEMbIVI nokasatesib HaAeXXHOCTU: loka3aTeNb HafeXHOCTU, 3HAYEeHNe KOTOPOro pernameH-

TUPOBAHO HOPMATMBHON U TEXHUYECKOW AOKYMEHTaLMel Ha 06bekT.

[FOCT P 27.102—2021, cTtatba 112]
3.24

cepTudmkalMoHHoe TpeGoBaHue: 3agaHHoe Tpe6oBaHMe K NMPOoAyKUUW, KOTOPOE AO/MKHO 6biTh Bbi-

MOJTHEHO 3aKa34MKOM /1 MPOXOXAEHUS WU MOAAEPXKAHUS cepTUdnKaLuu.

[FTOCT P NCO/M3K 17065—2012, nyHKT 3.7]

4 CokpalleHunsa

B HacToAWweM cTaHOapTe NpPUMMeHeHbl cnegytouime o603Ha4YeHNsa N cokpaleHuns:
BVNC — BupTyanbHblii cnbliTaTebHbI CTEHA,;

K3 — KOHeuHbIll 3Nn1eMeHT;

MK3 — meTo[ KOHEeYHbIX 3/1IeMEHTOB;

MO — nporpaMMHoe ob6ecrneyeHue;

CHM — CTpyKTYpHO-HEOA4HOPOAHLIA MaTepuan;

TM — TBepaoTenbHaa MoAesb;

LM — uncpposas mogens usnenus;

MCM — meTtoa MoHTe-Kapno (Monte Carlo Method);

CAD-cuctema — KOMNblOTEPHAA NoafepxkKa NpoekTMpoBaHus;

CAE-cuctema — KOMMblOTEPHasA NoAaepxka UHXUHUPUHTE;

FORM — wmeTtog nuHeapusauun (First-Order Reliability Method nnn Advanced FOSM);
FOSM — wmeTog aByx momeHToB (First-Order Second-Moment);

SORM — wmeTog kBagpatuyHoi annpokcumauum (Second-Order Reliability Method).

5 O6wme rnonoxeHusi

5.1 Mopsagok pa3paboTkn v BUpPTyasbHbIX UcnbiTaHnini LM cnegyowmii (cMm. npunoxexve A):

- paspaboTka TM;

- noctpoeHne KOM;

- paspaboTka n umnnemeHtayna ®MM maTepuana B KOHEYHO-3/IEMEHTHbIW pellaTesib;

- Bannpgauma UM usgenus;

- BUpTyanbHble ucnoiTaHnsa LM n aHanus pesynbTaTos.

5.2 MO npumeHsloT ans paspabotkm LM wn npoBefeHns BUpTyasbHbIX WUCObITaHW no 5.2

FOCT P 57700.10—2018.

5.3 lpu onpepeneHun NocpeicTBOM NPOBEAEHUS HATYPHbIX UCMbITAHWA U N3MEpPEHUIA XapakTepucTuk

CBOWCTB mMatepuanos v U3gennin, Heobxoanmblx Ana paspaboTkn n onpegenennsa napameTpos ®MM u Banu-
paunn LIM nsgenunii, [omxkHbl 6biTb yuTeHbl Tpe6oBaHus TOCT ISO/IEC 17025. CpeactBa U3MepeHunii go/mKHbI
ObiTb NOBepPeHbI 1 (MNn) KanmbpoBaHbl; UcnbiTatesibHoe 06opyaoBaHMe aTTeCTOBAHO B COOTBETCTBUN C Tpebo-
BaHuAMn FOCT P 8.568; npuMeHsieMble METOAUKN U3MEPEHUI AO/MKHbI OblITb aTTECTOBAHbLI COr/lacHO Tpebo-
BaHuaM FOCT P 8.563. VcnbiTaHNsA 1 U3MepPeHUs NPOBOAAT akkpeAUToBaHHbIe UCnblTaTeNnbHble nabopatopuun
v nof Haf3opom npefcraBuTeneil ynosHOMOYEHHbIX OpraHu3ayuii.

5.4 O6beM v BUAbl BUPTYasibHbIX UCMbITAHUIA U3aennii onpegesieHbl NporpaMmamMuy UCnbliTaHWii, Hanpu-

Mep nporpaMmaMiy UCMbITAHWA Ha NPOYHOCTb, MOAAT/IMBOCTb W Ap.

5.5 B pesynbrare BUPTyasibHbIX ncnblTaHui VI3,CI,e]'II/II7I onpenendrT nokasatesib HageXHOCTU, 3HavyeHune

KOTOpPOro CpaBHMBAETCS C HOPMUPYEMbIM NoKasaTesNleM HaAEeXHOCTW, YKasdaHHbIM B CEPTUdMKALMOHHOM Tpe-
6oBaHUN.

5.6 Mpu nsrotoBneHnn KO gna nposefeHns BanMAaLMOHHbIX 9KCNEPUMEHTOB TpeboBaHUA K KOHTPO-

N0 KayecTBa COOTBETCTBYHT Tp86OBaHI/IF|M KOHTPONA KadecTBa npu MU3rotoB/IEHNN ONbITHbIX 06paSLJ|OB, npo-

TOTUNOB VI3,EI.eI'IVII7I.
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6 TBeppoTesibHas MoAesib U3Aenus

6.1 TM wm3genusa goskHa cooTBeTcTBOBaTb TpeboBaHuAM FTOCT 2.052.

6.2 TM pgonxHa BKAWYaTb AeTanin U KOMMNOHEHTbl U3[eNns, CYLeCTBEHHbIe C TOYKM 3peHns u3sunko-
MeXaHW4YeCcKoro nosefieHns n3genusa B YC/I0BUAX 3KCNnyaTauuu.

6.3 TM usgenusa gonyckaeT pefaktupoBaHue cpegctsamu CAD-cuctem. SNeKTPOHHLIA dhopmarT chaina
TM un3genunsa no3sonseTt ee umnoptuposaHve B CAE-cuctemMbl Ana nocnenyrowero nocTpoeHnss KOHeYHo-ane-

MEHTHOW CEeTKW.
6.4 [Oetanusauma TM ponxHa o6ecneymBaTb NOCTPOEHWE KOHEYHO-3/1IEMEHTHON CETKM 6e3 nckaxeHus

(hOpMbl KOHEYHbIX 3N1€MEHTOB (cM. 7.1.3).

7 KOHe4yHOo-3/1eMeHTHasa MoAaenb

7.1 KOHe4yHO-3/1IeMeHTHas ceTKa

7.1.1 K3M wuspenvs fonxHa cooTBeTcTBoBaTh TpeboBaHmsam FOCT P 57700.10.

7.1.2 KSM B 3aBMCMMOCTU OT KOH(purypauum paccmaTtpuBaemMoro unsgenua Aos/hKHa BKI4YaTb OCHOB-
Hble KOHCTPYKTUBHbIE AeTanu.

7.1.3 MNpy MOAENMPOBaAHUN KOHCTPYKUUWU M34ennus AN NOCTPOEHWUS PerynspHoi ceTkn pekoMeHayeTcs
MCNO/b30BaHNe TPexXMepHbIX reKcaroHasbHbIX W ABYMepHbIX (Tuna o6onouka) K3. Ona moaenuposaHus
KpernexXHbIX 3/IEMEHTOB, TakuX Kak aHkepbl, 60NTbl W 3akfenku, [onyckaetca MNPUMeHeHWe OLHOMEPHbIX
K3. B tabnunuyax 1 n 2 npuBefeHbl napameTpbl U UX NpefefibHble 3HauyeHus, ycTaHaBAuBalLline Kputepuu
KayecTBa KOHEYHO-3/1IeEMEHTHOW ceTkn LIM.

Tabnuuya 1— Kputepumn kayectBa 06bEMHOIN KOHEYHO-3/IEMEHTHOM CETKM LMcpoBOI Mogenu

3HaueHvie napameTpa

MapaveTtp
8-y3/10Bble 06bEMHbIE  6-Y3/10Bble 0OBEMHbIE
ANEeMEHTbI ONEMEHTbI
CooTHOLEHNe AnvH pebep 10 10
10 10
max
Han6onblunii yron mexay rpaHsiMu 160 160

MpuMeyaHUe — fe— ANMHA CTOPOHbI 3/IEMEHTA; 3— Yro/1 MeXay rpaHs MM 0GbEMHOrO 3/1EMEHTA.
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Ta6nuuya 2— Kputepun kadecTBa 060/104€UHON KOHEUHO-3/IEMEHTHOM CETKM LdhpoBOii Mozenm

3HaueHvie napameTpa

MapameTp
4-y3nosb|e 060/104EYHbIE 3/IEMEHTbI
CoOTHOLLUEHME A/IMH CTOPOH 10
/ max a, b
min a, b
HanmeHbLLUniA yron mexagy CTopoHamu 10
HanbonbLumii yron mexay CTopoHamm 160

min < ®/ < *tax

MprumedyaHue — a b— AIMHLI OTPE3KOB, COEAVHSIOLMX CEPEAMHbI CTOPOH; qr— Yo/l Mexay rpaHsiMu no-
CKOTO 3/1EMEHTA.

7.1.4 [onyckaeTcs Npy NOCTPOEHUN KOHEYHO-3/1IEMEHTHOMN CeTKM YNpoLlleHne UCXOAHOI reomeTpumn ge-
Tanein NyTeMm WCKIKYEHUs pacok, HEe3HAUYUTENbHbIX CKPYr/1€HWIA M OTBEPCTUI. YNpOLlleHne WUCXOAHOW reo-
MeTpuM getanu [OonycKkaeTCcsA TONbKO B 0OOCHOBAaHHbLIX Criyvyasx, Korga gaHHoe ynpoueHue He okasbiBaeT
CYLLEeCTBEHHOro BAMAHMA Ha pe3ynbTaTbl pacyeToB AEWCTBYHOLMX HanpshkeHnin n gecopmaynii B ocobo oT-
BETCTBEHHbIX U/MN Hanbonee HarpyXeHHbIX 30Hax getasn. YKasaHHble yrnpow,eHUs OO/MKHbl obecneymBaTb
KOHCEPBATUBHOCTb pacyeToB AelCTBYHLWUX HANPSHKeHWA n gepopmauuii. MNpy npefocTaBieHNN pe3ynbTaToB
pacyeToB HEO6X0A4MMO MPUBECTM COOTBETCTBYHLIME 060CHOBAHUSA YKa3aHHbIX YNPOLEHWNIA.

7.1.5 [Ansa obecneyeHus Hannydwero kayectsa K3 gonyckaeTcs UCKIOYEHUE MPUBA3KU Y3/10B KOHEYHO-
3/IEMEHTHON CeTKNU K reoMeTpuyecknMm anemMeHTam getanu (HesHavalwe NOBEpPXHOCTU, SIMHUU U BepLUnHbI)
nyTeM NpMMeHeHUs MHCTPYMEHTOB BUPTYasibHOW TONOMOMMU.

7.1.6 B cnyyae npuMeHeHus TpexmepHbiXx KO BHeWHME y3/ibl KOHEYHO-3/IEMEHTHOI CETKM LO0/IKHbI ne-
XaTb Ha NMOBEPXHOCTU AeTasu.

7.1.7 NMpocTpaHcTBEHHAsA AuckpeTHOCTb KOM, pa3mepbl 1M NOpsAfoK (NMHEWHble, KBagpaTuiHbie u Ap.)
K3 B perynspHbIiX 30HaxX M 30HaX KOHUEHTpauuuM HanpsXeHuit Ao/DKHbl 6bITb 060CHOBaHbI aCUMMNTOTUYECKON
CXOAUMOCTbI0 pe3ynbTaToB pacyeToB AEWCTBYHLUIUX HANPSXeHU 1 gedopmanmnii, BbINOSTHEHHbLIX HA pa3ny-
HbIX KOHEYHO-3/1EMEHTHbIX CeTKax.

7.1.8 YcnoBueM CXOAMMOCTU pELIeHWUs SB/ISIETCA HENpeBbIWEHWE OTHOCUTEIbLHOW pasHuLei pesysb-
TaToB pacyeToOB MepeMeleHnin, HanpsXxeHuin, gechopmaynii, cua 1 MOMEHTOB peakuuil, NOSTyYEHHbIX Ha Mo-
cnepgHux AByx ntepauunsax,sHaveHna 1 %.

7.2 OpueHTaumsa v 3agaHne CBOMNCTB MaTepuasioB

7.2.1 OpwueHTauus CBOINCTB MaTepuana getanein vmsgenus safaHa B NIOKasibHbIX CUCTEMAX KOOpAWMHAT,
accouMMpPOBaHHbIX C NJIOCKOCTAMU (M1 OCSAAMM) CUMMETPUM COOTBETCTBYKWOLULIMX AeTanein. Ana KpuBOSNHENR-
HbIX feTasieil NokanbHas cUCTeEMa KOOpAMHAT MOXET ObiTb accouMmpoBaHa C KpUBON, 06pa3oBaHHON CeYeHu-
€M MPON3BOJIbHOWN MIOCKOCTU CUMMETPUMN.

7.2.2 TnaBHble Hanpas/ieHWs CBOICTB MaTepuana getanein nsgenus MoryT 6biTb onpefesieHbl Ha Oc-
HOBE KOHCTPYKTOPCKOMA W TEXHOMIOTMYECKON AOKYMeEHTauuu B criydyae UCMNO/b30BaHUS HENpPepbIBHbIX apMu-
PYIOLWMNX 3IEMEHTOB, TakuX Kak BOJIOKHA W TKaHu. [pyn OTCYTCTBUU HEOOXOAMMOW MHopmMaunu, a Takke npu
NPYUMEHEHUN XaOTUYECKN OPUEHTMPOBAHHOIO HAMOMHUTENSA [MlaBHble Hanpas/ieHns ceBoinctB CHM MOXHO Bbl-
NOJIHATb Ha OCHOBaHWM pe3y/bTaTOB aHasiM3a faHHbIX MWUKPOCKOMWW MOBEPXHOCTEW (WAndgoB) naM aHanu-
3a [aHHbIX KOMMbITEPHOW ToOMOrpacum CTpyKTypbl KOHTPOJIbHbIX 06pa3LoB, Bblpe3aeMbiX U3 geTtaneit unm
MHbIM CNOCOGOM.
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7.2.3 Ecnmn o6ocHoBaHa M30TpoNusa CBOIMCTB MaTepuana, oOpueHTauunio CBOWCTB He 3agalT. M3oTponus
CBOliCTB MaTepuana(oB) getann NOATBEPXKAAETCHA HA OCHOBAHMM aHanui3a pe3ynbTaToB UCMbITAHWIA 3/1eMeH-
TapHblX 06pa3L 0B, BbINOJIHEHHbLIX B COOTBETCTBUN C LENCTBYOWMUMY CTaHAapTamum.

7.2.4 Habopam K3 npucBaumBakwT cooTBeTcTBYOWME ®PMM, opveHTaunn 1 cBolicTBa MaTepuanos.

7.3 ViMnnemeHTaumns mogenei akcnayaTtaunoHHbIX NoBpexXaeHunii

7.3.1 K3M wusgenusa goshkHa MO3BONATb UMMJIEMEHTALMNI0O M NapamMeTpu3auuio Mogeneii TUMOoBbIX 3KC-
nayataunoHHbIX NOBPEXAEHNA.

7.3.2 Buabl 1 xapakTepucTMKW NOBPEXAEeHWn onpeAensidT Ha OCHOBaHUM aHanus3a CTaTUCTUYECKUX
[aHHbIX MOBPEXAaeMoCTV U3Lenunini B akcnayataunm n CBOMCTB MaTtepuasos.

7.3.3 TexHuKa MOAenMpoBaHNA 3KCNAyaTalNOHHbIX NOBPEXAEHUA [O0/MKHA 6bITb 060CHOBAHA Ha OCHO-
BaHWN pe3ynbTaToOB HATYPHbIX UCMbITAHUI 3/1eMeHTapHbIX 06pa3uoB 1 KMO ¢ HaHECEHHbIMU MOBPEXAEHUAMU,
a Takxe pe3ynbTaTtoB HepaspylalLlwero KOHTpons.

7.4 Co6opKa KOHEeYHO-3/IeMeHTHOi Moaenu

7.4.1 [etann usgenus npu cb6opke KOM usgenusa Ao/MKHblI NpeAcTaBnsTb CO60/ Henepecekawouwme-
CA MHOXecCTBa, C KOTOPbIMW accouuMpoBaHbl cOOTBeTCTBYyWMe ®MM 1 opueHTauma CBONCTB mMaTepunanos.
Mexay COOTBETCTBYHOLIMMUN MHOXECTBaMWU B COOpPKe M3aenns 3afaroT YC/IOBUSA KOHTaKTa.

7.4.2 3apaBaeMble YC/I0BUSA KOHTaKTa A0/KHbI 0b6ecneynmBaTb HEMPEPLIBHOCTb NEPEMELLEHNIA HA KOH-
TaKTHbIX rpaHuuax getanei.

7.4.3 PekomeHAyeTcs NPUMEHSATb UHTEPNOAALMIO Y3/I0B KOHEYHO-3/IEMEHTHON CETKU, NexXalnX Ha KOH-
TaKTHbIX MOBEPXHOCTAX, rNagkuMu QyHKLUAMU.

7.4.4 MeToq 3afaHnA CUMNOBbIX B3aUMOAENCTBUIA KOHTAKTHbIX NOBEPXHOCTE aeTaneli nsaenns AosKeH
6bITb 060CHOBAH.

7.4.5 TMpumeHsieMbliAi MeTO4 MOLEUPOBAHNS KOHTAKTHbIX B3aUMOAENCTBUIA AeTaneil nsnenvs AO/HKeH
6bITb €AMHbIM MPU pacyeTe pas/IMUHbIX C/lyYaeB HarpyXeHus.

7.4.6 MeToa MOAENUPOBaHWUSA KOHTaAKTHbIX B3aMMOAENCTBUI peTaneli AO/MKEH ObiTb MNOATBEPXKAEH B
xoge Banupauun LM mnagenuvs.

7.5 HayasbHble 1 rpaHUYHbIE YC/I0BUA

7.5.1 HauyanbHble U rpaHNYHbIe YC/I0BUA OrnpefesieHbl HOPMAaTUBHbLIMU LOKYMEHTaMu, onpeaenswwm-
MU TpeboBaHMA K MOHTaXy M akcnayaTauum nsgenus.

7.5.2 T'paHW4Hble YCN0BUA B BUAE NEPEMELLEHNI NPUMEHSIOT K y3/1aM KOHEYHO-3/1IEMEHTHOWN CETKMU, CO-
OTBETCTBYIOLMM 30HAM COMPSXEHUA AeTaseil n3genus ¢ BHEWHNUMN 06bekTamu.

7.5.3 Ona v3genuid, akcnayaTupyeMbliX B YC/IOBUSIX TEMMEpPaTypPHbIX BO34ENCTBUIA, HayasbHble U rpa-
HWYHbIE YC/I0BUA OMpenesniaioT 4ONO/IHUTENbHO B Buae TeMmneparypbl UM WHTEHCUBHOCTW TEMN/I0BOT0 MOTOKa
Ha BHELWHUX NMOBEPXHOCTAX AeTanei nsgenus.

7.5.4 B KayecTBe HauyalbHbIX ycnosuii B KOM usgenns pekomeHgyeTcs 3afaTb MOHTaXHble UM octa-
TOYHblE TEXHOJIOTMYECKME HanpsXeHusa. Takne HanpsxXeHus LO/DKHbl ObliTb yCTaHOB/eHbl B KOM B kavecTBe
Havya/lbHOr0 CaMOYpPaBHOBELIEHHOIO MOMAS HaNpPsXeHUA.

8 ®dusMKo-mMexaHn4yeckas Mogesib Matepuasia

8.1 MatemaTtnyeckasa hopmynnpoBka n3NKO-MeXaHUYeCKor Mohenu marepumana

8.1.1 ®MM posnkHa onucbiBaTb:

- CBSA3b HanpshkeHuii 1 gedopmMayuini B U3genum nocpeacTsoM asirebpanyeckux ypaBHeEHWIA, Bblpaxa-
IOLLMX KOMMOHEHTblI TEH30pa HaNpsHKeHUli Yepes COOTBETCTBYHOLWME MM KOMMNOHEHTbI TEH30pa gedopmaynii;

- cTaguio ynpyroro gecopmupoBaHus getaneli nsgenns, CoOoTBETCTBYIOLLYIO YCNOBUIO NOTEHUNANbHOCTH;

- CTafuilo NjacTUYeckoro AedopmMpoBaHnsa ageTtanein U3genus, COOTBETCTBYIOLLYIO YCNOBUIO BbIMYK/O-
CTV NOBEPXHOCTU TEKYYeCTu.

8.1.2 [Ans ynpyroii ctaguum gedopMupoBaHusa getanein ms3genuns LOo/DKHbl 6biTb BbIMNOSIHEHbI YC0BUS
NOoTeHUWanbHOCTW; AN NnacTuyeckoin ctagum AeddOopMUPOBaHUA LOMKHO ObliTb COO/OAEHO YCNOBUE BbiNy-
KNOCTU NOBEPXHOCTU TEKYyYeCTu.
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8.1.3 ®MM MOXeT yunTbiBaTb (PYHKLMOHA/IbHYID 3aBUCUMOCTb XapakTepucTuk cBoiicte CHM oT BO3-
[ecTBNS arpeccuBHbIX Cpef U Temnepartyp, ec/in OTCYTCTBUE 3TON 3aBUCUMOCTU He NOATBEPXAEHO pe3y/b-
TaTtaMu 3KCnepuMeHTasNbHbIX uccnegosanuii CHM getaneit nsgenvs.

8.1.4 Tlpumep matemMaTnyeckoro BbipaxeHna ®MM npuBeaeH B npuoxeHun b.

8.2 OnpepgeneHne napameTpoB (hU3MKO-MEXaHMYECKOW Mogenn matepuana

8.2.1 OnpepgeneHune napameTpoB (MaeHTUdUkaumsa) ®MM ocyllecTBNAKT HA OCHOBAHUW aHanusa pe-
3ynbtatoB B3, peanusyowmnx pasnuyHele suabl HOAC B maTtepunane npu pasfinyHbiX PU3NKO-XMMUYECKUX BO3-
aencteusax (Temnepatypa, BaXHOCTb, arpeccuBHblie cpegbl). PekomeHagyeTca B kayectBe B3O BblGuMpaTtb nC-
NblTaHMA, COOTBETCTBYOLWME TpeboBaHNAM AEACTBYOWMX CTaHAAPTOB.

8.2.2 Mporpamma B3 gna ungeHtudukaumm ®MM ponxHa BKAOYaTb pas3/IMYHbie BapuaHTbl NpPonop-
LMOHaNbHOrO HarpyxeHus obpasuoB. PekoMmeHAyeMble CXeMbl NMPOMOPLMOHANbHOIO HarpyxeHus obpasuos
npuBeneHbl B NpUIoXeHun B.

8.2.3 PesynbTaTbl 63 noaBepralT CTaTUCTUYECKOW OL,EHKE AOCTOBEPHOCTU pe3ynbTaTtoB. A5 3Toro pe-
KOMeHAyeTCs NPUMEHATb Cneayllme MateMaTtuyeckm 060CHOBaHHbIe METO/bl OLLEHKN:

- OUEeHKa [OBEPUTE/IbHbIX TpaHul ANS CpefHero 3HauyeHus Npu HeonpegesieHHON reHepasnbHON Auc-
nepcuu;

- OLeHKa cpefHekBafpaTUyecKkoro OTK/IOHEHUS;

- OLEeHKa NpUHaANEeXHOCTW ONbITHOrO pacnpefesnieHnss HOpMaslbHOMY 3aKOHY;

- Apyrme metozbl.

8.2.4 Tlocne oueHKN OOCTOBEPHOCTWM pe3ynbTatoB B3 BbIYMCNAT CTATUCTUYECKNE XapaKTepUCTUKMU:
QYHKUMA pacnpefeneHns, matemMmarTnyeckoe oxumaaHuve, ctTaHgapTHOe OTK/I0HEHUe, KO3 PULMEHT BapuaLun,
KoathhuuMeHTbl Koppensayuu.

8.2.5 Ha ocHOBaHMM NONYYEHHbIX CTATUCTUYECKUX XapaKkTepucTUK MmaTtepmana B COOTBETCTBUN C BUAOM
B3 BbIUMCNAIOT 3HAYEHNSA HOPMATUBHBLIX U paCHEeTHbIX XapakTepucTuK Matepuana coriacHo 3afaHHoMy AoBe-
puTenbHOMY MHTepBany. [ocpefcTBOM 3TUX XapaKTepucTUK onpefenstoTca KoaduuneHTbl HagexXHoCTu no
marepuany. lNpu onpegeneHn HOPMaTUBHBLIX XapakTePUCTUK MaTepuana 3HavyeHne [OBEepPUTEeNbHOIo UHTep-
Basia NpMHUMAKT paBHbiM 1,64, 4TO COOTBETCTBYET AOBEPUTE/IbHON BepoATHOCTM 95 %. MNpu onpegeneHunn
pacyeTHbIX XapakTepucTuk martepuana 3HavyeHne 40BEPUTEIbHOINO MHTEpBana PpeKOMeHAYeTCA NPUHMMATL He
MeHee 3, YTO COOTBETCTBYeT JOBEpUTE/IbHON BepoAaTHOCTM 99,87 %. [lonyckaeTcs M3MEHEHUe 3HavyeHus [0-
BEpPUTE/IbHOTO MHTepBasa nNpu cooTBeTCTBYyWOWEM 060CHOBaHUN.

8.2.6 [doctoBepHocTb ®MM pgoskHa 6bITb NoATBEPXAEHA Npu Banugauun UM mnsgenus.

8.3 VMnnemeHTaums hU3MKO-MexXaHM4YeCcKol MoZenun MaTepuasia B KOHEYHO-3/IEMEHTHbIA
pewartenb

8.3.1 ®MM uMNNeMeHTUPYeTCA B KOHEYHO-3/IEMEHTHbIN pellaTtenb yepe3 UHTepdelic nonb3oBartesib-
CKMX npoueayp, ecnu npumeHsemoe MO He gonyckaeT NpPSAMOro NnpuMMeHeHuss aaHHon ®MM. KoppekTHocCTb
nMnaemMmeHTauMy NoATBEPXAAT NYyTEM peLlleHns TeCTOBbIX 3ajau.

8.3.2 lonb3oBaTenbckasa npoueaypa A0/KHA BbINONHATL cnegyrowmne QyHKUmn:

- peann3osBbiBaTb MaTtemMaTtuyeckyo @opmMynnposky ®MM;

- obecneymBaTb BblYMC/IEHNE HAMPSXXEHWA N aedopMauunii BO BCEX TOYKAX MHTErpupoBaHUA COOTBET-
cTByOWUNX KO getanein nsgennii;

- AonyckaTb UCNoJsib30BaHNe NnepemMeHHbIX COCTOAHMUA, 3aBUCALLUX OT peLueHus;

- 0GHOB/IATb 3HAYEHUA HANPSHXKEHNI N NEePEMEHHbIX COCTOSIHNSA, 3aBUCALLNX OT PeLleHns B KOHLE WHKpe-
MeHTa pacyeTa, Ha KOTOPOM 3Ta npouefypa Bbl3blBaeTCs;

- obecneumBaTb 3ajaHue NoKanbHON opuveHTauun CBOWCTB MaTepuana,;

- obecneymBaTb YyCTOWYMBOCTb CXEMbl UHTETPUPOBAHUS;

- obecneunBaTb MCNOMAb30BaHME TOYHOIO OMpeAefieHns COornacoBaHHOroO skobuaHa yepe3 M3MeHeHue
HanpshkeHua Kupxroda ans 6bICTpoli CXOANMMOCTY PEeLUEeHUs COracHo

5@ c) =J{C:SD + WLl - a-a- 51/, 1)
rae J — peTtepMuHaHT rpaguenTta gedopmanmu;
a — HanpsxeHue Kowww;
5D — BupTyasibHas CKOpoCTb Aedopmaunu;

3W — BupTyanbHbIi TEH30p CNWHA, onpejensemMslii o opmynam:
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5D = sym(6F mF-1), (2)
8D = asym(SF mF~1). ?3)

[ns onpepensiouiMx COOTHOWEHU B hopme nmpupalieHuii TOUHbI COr/lacoBaHHbI siko6uaH onpepge-
NIeH BblpaxXeHuem

J  npe @)

9 Banupauma undpoBoi Moaenu

9.1 Mopsgok Banupgauuun LIM gomxeH cooTBeTcTBOoBaThb TpeboBaHuam FOCT P 57700.10. Banugauuto
LIM n3penvs ocyL,ecTBNAT B C/Aefylolem nopsgke:

- MOAennpoBaHMe HaTypHbIX ucneitaHuii KMO ¢ ncnonb3oBaHmnem LIM;

- HaTypHble ucnbiTaHua KMo,

- CpaBHUTENbHbIA aHann3 pesysibTaTtoB MOAE/IMPOBaHNA U pe3ynbTaToB HaTypHbIX ucnbiTanuii KMO.

9.2 Banupgauuto LM unsgenusa ocyw,ecTBASKT Ha OCHOBaHWU pe3ynbTaToB HaTypHbIX ncnbiTannii Kro.
Mpu n3rotosneHnn o6pasyos u3genusa 418 NpPoBeAeHUs BannAaLNOHHbIX 3KCMEPUMEHTOB TpeboBaHNSA K KOH-
TPO/IO KayecTBa COOTBETCTBYIOT TPeb6OBAHUAM KOHTPONA KayecTBa MPU M3rOTOB/IEHUM OMbITHbIX 06pasLioB,
NPOTOTMMNOB M3AEINIA.

9.3 JkcnepumeHTanbHble KIMO [onXHbI BK/AKYaTb TUNOBbLIE 3KCMNyaTaunOHHble nosBpexaeHusa. [Npu
npoBeAeHnn ucnboiTaHnini KMNO pekomeHAyeTCS BbINO/IHATH HepaspyLlakwLWwmnini KOHTPOb C Le/bio BbiABEHNUS
KOppPensaLMoHHbIX 3aBUCUMOCTEl XapakTepucTuUK CBOWCTB MmaTepuana B o06beme msgenusa. Boelbop Buga ncnbl-
TaHuii 06pasuoB usgenus, NnpuMeHsemMblx ansa sanugaunn UM, gomkeH 6biTb 060CHOBaH.

9.4 PekoMeHAyeTCs BbINOMHUTbL Hepaspywawwmii KoHTponb KMO Ans BbISIBNEHUA KOPPENsAUMOHHbIX
3aBUCMMOCTEN XapakTepucTuK CBONCTB mMartepuana.

9.5 MogenupoBaHue HaTypHbiXx ucnbiTaHunii KMNO ¢ ncnonb3oBaHnem LIM npoBogsiT B AETEPMUHUPO-
BaHHO NOCTAaHOBKe, C MOCTOAHHbIMU MO 06bemy LM xapakTepucTukamu CBOWCTB Matepuasnos. Harpysku u
BO3JENCTBUA NPUHUMAIT feTepPMUHNPOBAHHO.

9.6 CpaBHUTE/IbHbI aHanM3 pe3ynbTaToB MOAENNPOBaHUS W pe3y/bTaToB HaTYpPHbIX MUchbiTaHuii KMNO
NPOBOAAT Ha OCHOBE [aHHbIX TEH30MeTpupoBaHus, UUAPOBOK Koppensauum usobpaxeHuin, makponapame-
TpoB (Hanpumep, NPorné u cuna peakunun), BENMUYUH paspyllalolwnx Harpy3ok u COOTBETCTBYIOLWNX UM nepe-
MelleHuin (gnedopmanmnii), obnacTtein n TMNOB pa3pyLlleHns, NOBEPXHOCTel pas3pyleHus u3genuii.

9.7 BanugupoBaHHas LM wusgennsa npuHumaeT ctatyc BLIM, Ha ocHOBe KOTOpOW 3aTem reHepupyeTcs
MMNUM n npoBoAATcsA BUpPTyasibHble UCMbITAHUA U3AENUA, B TOM 4YuCNe B Uesisax NoATBEepXAeHUs COOTBET-
CTBUSA HaLEXHOCTU u3fennsa ceptTudunkaLnoHHOMY TpeboBaHuIo.

10 BupTyasbHbIi UCMbITATE/IbHbI CTEHN,

10.1 BNC mogenupyeT MHOroakTopHble hM3MKO-MexaHWyeckne BO3LENCTBUS Ha usgenve (cwm.

noxetnue . BUC pgonmxeH obecneunsaTb:
a) 3ajaHue CTaTUCTUYECKUX XapaKTePUCTUK B pacyeTHOM npocTpaHcTee LM;
6) reHepayuut COBOKYMHOCTWU pacyeTHbix thainos MLUM usgenua (MMLM) Ha ocHoBe BLIM ans nces-
JocnyyariHblX BENYWH:
1) xapakTepuUCTUK CBONCTB MaTepuasoB 1 X KOppensaunn B o6beme nsgenus,
2) cxeM apMuMpOBaHWUS U3LEeNNsa 1 0Ceil aHM30Tponuuy,
3) cTatucTUyecknx xapakTepuctuk opm K pasMepoB u3fenus B 3afaHHbIX TEXHO/I0rMyecKnx
ponyckax,
4) cTaTUCTUYECKMX XapaKTepucTuk hU3NKO-MexaHU4eckux Harpysok (npu Hanuumm),
5) rpaHnyYHbIX YCNOBWUIA,
6) KnMmaTunyeckux BO3LENCTBUNA,
7) CTATUCTUYECKUX XapaKTePUCTUK TEXHOTOTUYECKMX Y MOHTaXHbIX HanpsXeHui,
8) aKcnnyaTauuoHHbIX NOBPEXAEHWI U nX Koppensauun B o6beme usgenus;
B) npoBegeHune pacuyetoB MMUM un3gennii;
) cTatucTmyecknii aHanu3 n o6paboTKy pe3y/bTaToB pacyeToB.

npu-
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10.2 MNMNUM unsgenus fos/mKeH BKIOYATh BCe CYLWEeCTBEHHble HeonpeaesieHHOCTU, 06yC/I0B/IeEHHbIE OCO-
6EHHOCTAMM TEXHONOMMMN NPOU3BOACTBA U3AENNSA, MPUMEHSAEMbIX UCXOAHbIX MatepuasnoB U KOMMNOHEHTOB, yC-
noBuin akcnayatauun nsgenus. Kaxagbih akzemnnap MUM B MMUM nmeeT nHamBmngyanbHble KapTbl XapakTe-
PVUCTUK CBOWCTB M TUNOBbIX 3KCMyaTalLMOHHbIX NOBPEXAEHUI, KOTOPbIE OTPaXakT NX KOppPenauun no oo6bLemy
n3gennsa. XapakTepucTuku CBOWCTB MaTepuasnoB No ob6bemy ak3emnnaspos MNUM gna kaxgoro K3 mogenn
NPUHUMAKT cryyaliHble OTK/TIOHEHUS OT CPeAHMX 3HAYEHW Ha OCHOBaHWW MOJTYYEHHbIX CTATUCTUYECKMX Xa-
PaKTEPUCTUK N KOPPENALMOHHbIX 3aBUCUMOCTEN.

10.3 Ana cTtaTMCTUYECKOro aHanmsa pe3y/bTaToOB pacyeToB MPU OLEHKE HadeXHocTu usgenuin B BUC
pekoMmeHayeTcs NPUMeHATb 060CHOBaHHbIE MEeTOAbl BEPOATHOCTHbIX PacYeTOB 1M TEOPUN HALEXHOCTU:

- MCM;

- FOSM;

- FORM;

- SORM;

- opyrne meTofbl.

11 BupTyasibHble UCMNbITAHUA U aHa/IN3 pPe3y/ibTaToB

11.1 BupTyanbHble UCMbITAHUA U3Lenna NpoBoaaT nytem pacyetos MMUM (cm. npunoxeHue ).

11.2 KonwuyectBo 3k3emnnsapoB MLM, Heo6xoanMblx gas NpoBeAeHNs BUPTYyasibHbIX UCMbITAHWUIA, onpe-
[efleHo BapvabenbHOCTbI YC/MOBUI 3KCnsyaTauuu, 3Ha4YeHUin XxapakTepUCTUK CBOWCTB MaTepuasioB U 3KC-
nayaTaunoHHbIX MOBPEXAEHUI B 06beMe nsgenus.

11.3 BupTtyanbHble UCNbITAHUA U34EeNNA NPOBOAAT C LENbio onpefesieHns nokasaTensa HaLeXHOCTW.
Moka3aTesib HAEXHOCTU ONpefenialT Kak OTHOWeHne pasHocTu konudvectsa MLM, nogBeprHyThiX UcnbliTa-
HUAM, 1 konuyectea lMUM, Ana KoTOpbIX BbIMNOSIHEH KPUTEpPWA OTKasa, K konudectBy [MLUM, noaBeprHyTbix
NCNbITAHUAM.

11.4 3HayeHme nokasaTens HafeXHOCTU, OnpedesieHHOe B XO4e BUPTyasbHbIX uchbiTaHuin MMLM,
CpaBHUBAKT C HOPMUPYEMbIM MNoKasaTesieM HafeXHOCTU.

11.5 KpuTepwuii oTkaza nsgenus n HopMMpyeMblii nokasaTeslb HaAEeXHOCTU pekoMeHAyeTcs onpeaensTb
cepTuukaunoHHbIM TpeboBaHMEM WM HOPMATMBHLIMW AOKYMEHTaMW, TakUMW Kak: TEXHMWYEeCKue ycnoBus,
cTaHOapT opraHuMsauuun, cBoAbl NpaBu, TEXHUYECKNE cneynudukaLmnn.

11.6 Pe3ynbTtaToM COOTBETCTBMA U3LEeNNA CepPTUPUKALMOHHOMY TpeboBaHU uam TpeboBaHUAM HOp-
MaTUBHbIX LOKYMEHTOB SAABNAETCA 3HauyeHue nokasaTtena HagexXHOCTW, NoNyyeHHoe B XO4e BUPTyaslbHbIX UC-
NbITAHUA, HE MEHee YeM 3Ha4YeHne HOPMUPYEMOTO MokasaTens HageXHOCTU.

12 [JoKyMeHTUpOBaHWe pe3y/ibTaToB BUPTYasibHbIX UCMbITaHWI

MpPOTOKONbI U TEXHUYECKOE 3ak/OUYEHNE NO pe3ynbTaTaM BUPTyasbHbIX UCMbITAHWA M3aenma odopmns-
10T B cooTBeTcTBUM ¢ NTOCT ISO/IEC 17025.

10



FOCT P 71188—2024

MpunnoxeHue A
(cnpaBouyHoOE)

LincpoBas moaenb mnsnenuvs

_-|_|_

PucyHok A.1 — Cxema co3gaHns umchpoBoii mogeny usgenvs
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MpunoxeHve b
(cnpaBo4yHOe)

CxeMbl NPOMNOPLMNOHANIBHOTO J/IYYEBOIO HarpyXXeHusi o6pasuoB
npv NpoBeAeHNM UCMbITaHWIA 06pas3LoB MaTepuasna

OnpegerneHve napameTpoB (UaeHTUdukaums) ®MM ocyLLecTBNAETCA Ha OCHOBaHUWM aHanusa pesy/bTatoB B3,
peanuayrolmx pasnyHele Buasl HAC B matepuane (pucyHkn B.1, B.2).

ay— KOMMOHEHTbI TeH30pa HanpsbkeHwi, fla”, al2, crl3, 22, a23>a33) — KpUTepuin NnacTMYHOCTW/paspyLUeHns

PucyHok B.1 — Cxembl NPONOPLMOHa/ILHOTO HarpyXxeHus

HanpspkeHHoe cocTosiHue
B Matepuasie

Tpy6uaThiii 06paseL,
Mo, Harpy3Kom

PeH — BHyTpeHHee fjaBfieHne LuinHapuyeckoro obpasua; F— cuna BAo/b LuAMHAPUYEeckoro o6pasya;
M — KpyTSILLMIA MOMEHT; Oth— HamnpsKEHWsi B OKPY)XXHOM HarnpaB/ieHWn; 0Z — HanpshKeHUs B OCEBOM
HanpaBfeHun; X4p— CABUIOBbIE HaMPshKeHsi; 0 — yroa opreHTaumMm martepuana
PrcyHok B.2 — Cxema npornopLmMoHasibHOro HarpyxeHusi Tpybyartbix o6pasLoB
12



10 BNC

11 BupTyauibHble UCMbITaHUA Y aHanNn3 u3aenvs

MpunnoxeHve B
(cnpaBo4HOE)

BupTyasibHble UCMbITaHUSA LUPOBOI Moaenu

PucyHok B.1 — Cxema BUPTYa/TbHbIX UCNbITAHWA 13genmsi
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