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Mpeancnoeue

1 PASPABOTAH O6LuecTBOM C orpaHU4eHHON 0TBETCTBEHHOCTEIO « TECUC» (OO0 «TECUCH»), Ckon-
KOBCKWUM WHCTUTYTOM HayKu W TexHonoruu, ®egepanbHbIM rocy4apcTBEHHBIM BHOOXKETHBIM YUpeKaeHueM
«PoccuiAckmin MHCTUTYT cTaHgapTusaumny (PrbY «MHCTUTYT cTaHgapTM3auumns)

2 BHECEH TexHun4yecknm KoMUTeTOM no cTaHgaptM3auun TK 032 «BoaHbld TpaHcnopT»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHunio 1 metponorum ot 5 gekabpsa 2024 r. Ne 1836-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwHa 2015 2. Ne 162-03 «O cmaHdapmuszayuu e Pocculickoll Pedepayuuy». MHpopmauus ob
u3MeHeHUsx K Hacmosuwemy cmaHdapmy nybnukyemcs 8 exe200HOM (N0 COCMOAHUI Ha 1 sHeapsa meKyuweao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmbl». Coomeemcmeyrwas UHopmayud, yeedoMieHUe U MeKcmbl pasMewarmcs makxke 8
UHghopMayUuoHHOU cucmeme obue20 nofib3osaHus — Ha oghuyuansHoM calime @edepanbHo20 a2eHmMemaea
10 MEeXHU4YeCKOMY peayriuposaHuo U Memponozauu 8 cemu ViHmepHem (Www.rst.gov.ru)

© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 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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BeegeHue

B o6liem cnyyae ypoBeHb KOHTPONS NPOLECCOB NPOM3BOACTEBA HEAOCTATOUEH AN UCKMHOYeHUsa Bapya-
6GenbHOCTU XapaKTepUcTUK M3Aenuii U3 CTPYKTYpHO-HeoaHopoaHbIx MaTepuanos (CHM). HeogHopodHocTs U
aHusoTponus CHM B cnoXHbIX M3Aenusax He No3BonsAoT OTAENUTL MPOLECcC UCMbITAaHWA MCXOAHOro MaTepuana
0T NpoLecca UCMLITaHUIA KOHCTPYKUWK B Lernom. Kak npaBuno, Takue Usaenusa coafarTes MyTem COBMeLLeHWs
pasnUyYHbIX TEXHONOTUIA NPOU3BOACTBA M XapaKTepusyroTCsi BLICOKOW aHW30TPONUed CBOMCTRE, 0ByCnoBnNeHHOM
UX CIIOXHOW CTPYKTYpPOI. B peaynbTaTe Ans nony4yeHus 4OCTOBEPHOW U NMOMHOW XapakTepucTUKW U3aenuii Tpe-
ByeTcs NpoBeAeHUe 3HaYMTENBHOMO KONMMYecTBa UCMbITaHUA 3KCNepuMeHTanbHbliX 06pasuos.

CoBpeMeHHble cpeacTBa BMPTyanv3auuMy UCTbITaHWA NO3BONAIT KapAWHANbHO U3MEHWTE COOTHOLLE-
HUe Mexay obbeMaMu MOOENUPOBAHUS Y HATYPHLIX aKCnepuMeHToB. MNod BUPTYanbHLIMKU UCMLITAHUAMW MO-
HUMaeTcs YUCNeHHoe MOAENUPOBaHUe UCMLITaHWA BbIGPaAHHOTO M3 napka NncesaocnyYyainHoro Usnenus npu
nceeaocny4anHbix YCNoBUAX UCTbITaHWA. MoaenupoBaHne ocyLLecTBNSeTCS MeTOA0OM KOHEYHbIX 311eMeHToB
(MK3).

B ueneBoil KOHEYHO-3NEMEHTHON MOAENnyU UCMbITaHWA NMOMMMO BCEX CYLLECTBEHHbIX HeonpeaeneHHo-
CTel, MPUCYLLUUX KOHCTPYKLMU W UCMBITAHUAM, Kawabl KOHeuHbld anemeHT (K3) MoOXeT UMeTb UHAMBUAY-
anbHble CBOWCTBA, OTMMYHbLIE OT CBOMCTB COCEAHWX SNIeMeHTOR. Takoi noaxod peanuayet MHAMBUAYANLHYO
KapTy csoicTe K3, TeM cambiM NpW NPOU3BOMLHOM ClNyYalnHOM M3MEenbYeHUM KOHEYHO-3MEeMEHTHON CeTKU
MOHO MOMY4Y1TbL COOTBETCTBYIOLIME CNyYaiHble pacnpedeneHns CBOWCTB matepuana B obbeme uagenus B
husnyeckn 060CHOBaAHHLIX AUanasoHax Ux M3MeHeHW, 00YCNoBNEeHHbIX 0COBEHHOCTAMU TEXHOMOMMN NPOus-
BOACTBA U3aenui.

MocKkonbKy afeKkeaTHas oLeHKa HeonpedeneHHocTel (pa3bpocoBs) SBNSAETCA NMPUHLMUNAANLHO BaXKHOW
Ans onpefeneHns KOHCTPYKLMOHHOW HagexHocTh nagenvii ua CHM, a HaTypHbIM UCMLITaHUSAM B paMKkax cy-
LeCTBYOLLMX METOLOB NOATBEPXOEHWS COOTBETCTBUS MOABEPraloTCsa TONbKO eAUMHUYHBLIE, CNyYaiHo BhIDpaH-
Hble 9K3eMNNSApbLl M3OENuin, NPakTUYeCcKM He CyLLecTByeT anbTepHaTWBbl BUPTYarnbHbIM UCTLITaHUSM, Koraa
pesynkTaTt onpefenseTcsl Ha OCHOBAHUM LUGPOBLIX MOAENel ¢ UCNoNb30BaHWeM NCceBaoCyYalHbIX CBOWMCTB
MaTepuanoB U U3nenuii — TOMLWKWH, OPUEeHTALMK CIOEB, reOMeTPUU, YCIOBWIA UCTILITAHUIA U T. N. Takue BUp-
TyanbHbIe UCNbITAHWA CNOCOBCTBYIOT BLIBNEHNK BEPOATHBLIX CNEKTPoB (hOpM paspyLUEHUs U COOTBETCTBYHO-
LWMX MM Hanbonee BePOATHLIX NpedenbHbIX COCTOSHUIA,

YcTaHOBMNeHHble B HACTOSAWEM cTaHaapTe o6lme TpeboBaHWA onpeaensoT Nopsaok paspaboTku und-
POBbLIX MoJenein U3nenuii, BUPTyanbHbIX UCMbITaTeNbHbIX CTEHAOR M NPOBeAeHWs BUPTYanbHbIX MCMbITAHUA
uzgenuit u3 CHM obLeTexH1MyecKoro HazHauyeHns B Lenax noaTBepKAeHUsl COOTBETCTBUS U3LENuii.

v

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4 /20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71188-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69524
https://gostexpert.ru/gost/gost-71188-2024?utm_source=pdf&utm_medium=69524&utm_term=page

rocT P 71188—2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KOHCTpYyKUUM TpaHCMNOPTHLIE

BUPTYANbHBLIE UCMbITATENBHBIE CTEHAbLI U NOPAOOK NPOBEOEHWUA UCNbITAHUNA
LUM®POBOW MOOENU U3OENUA

O6wue TpeboBaHusA

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

DOarta eBegeHna — 2025—03—01

1 O6nacTtb NpUMeHeHunA

1.1 HacTtoswmin ctaHgapT onpegenseT obwue pekomeHdauun K paspaboTke UMdPOBLIX Mogenen U
NpOBEeOEeHWIO BUPTYaribHbIX UCMLITAHUIA U3OENUA U3 CTPYKTYPHO-HEOOHOPOAHbIX Matepuanos (CHM) obuwe-
TEXHWYECKOro HaszHavyeHus (ganee — nagenui). NonoxeHns HacTosALWero ctaHgapTa MoryT BbiTb MPMMEHEHbI
4N n3genuin n3 opyrux Matepuarnos.

1.2 HacToswwui ctaHgapT npeaHasHaqYeH aAng NpUMeHeHns KOHCTPYKTopaMu, TeXHonoramMmu, cneyvanu-
CTaMW KOHTPOMS KauyecTBa, UHbIMWU CneunannucTaMmmn, CBA3aHHLIMU C MPOEKTUPOBaHUEM, NPOM3BOLACTBOM, UC-
NbITAHUAMMK U C NOATBEPKAEHUEM COOTBETCTBUA U3LENUiA.

1.3 Hacrtoswwmin ctaHgapT npegHasHadeH ansa onpegeneHns obwux pekoMeHgauwmin no paspaboTke
LWPOBLIX MOAENEN U MPUMEHEHWIO BUPTYanbHbIX UCMbLITAHWA U30enui Ans NOATBEepXOEeHWUS UX COOTBEeT-
cTBUSA.

2 HopmaTuBHbIe CCbINKK

B HacTosilem cTaHgapTe UCNoNb30BaHbl HOPMATUBHLIE CChIMKW Ha crnegdylowuve cTaH4apThl:

MOCT 2.052 EguHas cucTema KOHCTPYKTOPCKOW OOKyMeHTauuu. 3NekTpoHHas Modenb W3genws.
O6LwuKe nonoxeHns

FOCT ISO/IEC 17025 Obwue TpeboBaHMA K KOMMETEHTHOCTM WCMbITATENbHbLIX WM KannMbpOBOYHbLIX
naboparopui

OCT P 8.563 locypapctBeHHasa cuctema obecneyeHns eguHcTBa M3MepeHui. Metoouku (MeTonbl)
U3MepeHnin

MOCT P 8.568 locygapcTeeHHas cucTema obecnedeHus eOuMHCTBA U3MepeHui. ATTectauyuns mcneliTa-
TensHoro obopygoeaHns. OCHOBHbIE NONOXEHUS

MOCT P 57700.10—2018 YwmcneHHoe MogenupoBaHve domamyeckux npoueccoe. OnpegeneHue
HanpskeHHo-AeopMUPOBAHHOIO COCTOSAHUA. Bepudunkauma v Banmgauns YUCNEHHbIX MOOENen ChOXKHbIX
3NeMEeHTOB KOHCTPYKUWA B ynpyron obnactu

MpumeyaHue— lNpy NONb30BAHUM HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBEpUTs OeHCTBUE CChINOYHBIX
CTaH4apTOB B MHChOPMAaLMOHHOK cucTemMe 06LLEero nonb3oBaHWs — Ha ouLmansHoM cailTe degepanbHOro areHTCTea no
TEXHWYECKOMY PErYNMPOBaHMI0 U METPOIOMMK B CETU MIHTEPHET UNK MO eXerogHoMy MHGOPMaLMOHHOMY ykasartento «Ha-
LMOHamNbHbIE CTAaHAAPTLI», KOTOPLIA ONyBNUKoBaH No COCTOSHWMIO HAa 1 AHBaps TeKYLLEero roaa, U rno BbIMyCKaM eXeMecsy-
HOTO MHCPOPMALIMOHHOTO YKasaTensa «HaunoHanbHble CTaHAapThI» 3a TeKYLMI rof. ECrnu 3aMeHeH CChINOYHbIN CTaHaapT,
Ha KOTOpbLIA JaHa HedaTMpOBaHHAas CChIMKa, TO PEKOMEHAYETCS MCMONb30BaTh ASWCTBYHLLYK BEPCUIO TOr0 CTaHdapTa
C YYETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO M3MEHEHWIA. ECn 3aMeHeH CCbINOYHbIA CTaHOApT, Ha KOTOPLIN AaHa aaTtu-
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poBaHHasA CCblfiKa, TO peKoMeHOYyeTCH MCNonb3oBaTk BEPCUKO 3TOMO CTaHO4apTa C yKa3aHHbIM Bbille rogoM yTBepXOaeHus
(I'IpI/IHHTIAH), Ecnu nocne yTBEPXOEHUA HACTOALLEero ctaHgapta B CCbIMNOYHbIN CTaHOapT, Ha KOTOpblﬁ AaHa gatupoBaHHas
CCbllnka, BHeECEHO M3MeHeHWe, 3aTparMearLllee NonoxeHme, Ha KOTOpoe gaHa CChifnka, TO 3TO NoNoXXeHWe pekoMeHayeTcAa
APUMEHATL Ges y4eTa 4aHHOro U3MeHeHUd. Ecnn ccbinoYHbIR CTaHgapT OTMeHeH Bea aamMeHbl, TO NONOXKeHUe, B KOTOpPOM
OaHa CCbINKa Ha Hero, pekomeHayeTcd NpuMeHATb B 4acTu, He SETDBFMBaPOLLI,EI:I 3TY CCbIIKY.

3 TepMuHbI U onpepeneHus

B HacTosilwem cTanfapTe NpUMeHeHbl criefyowme TeEPMUHbLI C COOTBETCTBYOLLMMU onpefeneHnsamu:

3.1 cTpyKTypHO-HEeOOHOpPOAHLIA MaTepuan: Martepuan, coctosawumii U3 AByx 1 Gonee ogHOPOAHLIX
KOMMOHEHTOB.

3.2 dum3muko-mexaHnyeckana mogenb matepuana; ®MM: CoBOKyNHOCTL COOTHOLLEHWIA MEXAY Hanps-
XeHusaMKU 1 gedopmMauuaMm ¢ napameTpaMu, 3aBUCALLMMK OT HanNpsXXeHHO-4edopMUPOBaHHOIO COCTOAHUA U
W3MEHEHUA XapakTepuCcTUK CBOWCTB MaTepuanos B Npouecce aKcnnyatauum usgenus.

3.3 napameTpbl (hM3NKO-MeXaHUYEeCKON mogenn maTtepuana; NOMM: Yucnoeble K03 DULMEHTEI
W/Mnn byHKLMOHaNbHbIE 3aBUCUMOCTH 3TUX KO3 (MULMEHTOBR OT XapakTepuUCTUK CBOMCTB MaTepuanos B Nnpo-
Luecce sKcnnyartauum usgenus.

3.4 H6azoBbIv 3KkcnepumeHT; B3: HaTypHbi 3KCNepuMeHT (CMcTeMa 3KCMepUMEHTOB), MO3BONAKLLMIA(as)
Nony4uTb IKCMEepPUMEHTanbHbIe JaHHble, HeobxoguMble ONA OnpedeneHns napameTpoB PU3NKO-MexaHuye-
CKOW MOZenwn Matepuana v KpuTepres paspyLlleHns maTepuana.

3.5 Bepudukauua puanko-mexaHM4eckorm Mmogenu matepuana: lpouecc yCcTaHOBMNEHWS COOTBET-
CTBMA (PM3MKO-MEXaHMYECKOW MOLENV peanbHOMY MNOBEeAEHUI0 MaTepuana B NpoLecce sKcnnyarauum nage-
N1 HAa OCHOBaHMWMW PE3yNbTaToB HATYPHbIX UCMBITAHWIA (CUCTEMbI UCNbITAHWIA) 0BpasyoB mateprana.

3.6

uucppoBas mogenb usgenusa: Cuctema maremMaT4eCcKMX U KOMMNbIOTEPHbIX MOAENEN, a Takke anek-
TPOHHbIX AOKYMEHTOB M34enusi, onucbiBatowas cTpykTypy, PYHKUMOHANbHOCTL U NOBeAeHWEe BHOBbL pas-
pabaTbiBaemMoro unm aKcniyaTupyemMoro u3gennsa Ha pasnuyHbiX CTaganax XU3HEHHOTO LMKNa, A5 KOTOPOr
Ha OCHOBaHWW pe3ynbTaToB LMGPOBLIX U (MNK) MHbIX UcnbITaHui no TOCT 16504 BbINONHEHA OLEHKA COOT-
BETCTBUSA NpenbABMNAEMbIM K U34enuo TpeboBaHUsaM.

[FTOCT 57700.37—2021, nyHkT 3.23]

3.7

Banugauua mofenu usgenus: lNoaresepxaeHne ageksaTtHOCTU MOLENU MOAENMPYEMOMY U3OENUIO.
[FOCT P 57700.37—2021, nyHKT 3.2]

3.8 KOHCTpYKTUBHO nogobHbIn obpaseu; KMNO: Obpazewl, MMUTUPYIOLLWIA OCHOBHbIE KOHCTPYKLMWOH-
Hble 3NeMeHTbl U3Oenusa Unu u3genve Lenukom.

3.9 6azoBan uucpoBasa mogens usgenusn; BLUM: Lindposasa moaoenb nanenus, cOOTBETCTBUE KOTO-
poi peanbHOMY MOBEOEHUKO W3LENUs B Mpouecce 3KCnnyaTauun yCTaHOBNEHO HA OCHOBAHWWU pe3ynbTaToB
HaTypHBIX MCNBITAHWA.

3.10

KOHeYHO-3aNneMeHTHaa Mmogenb; KOM (ceTka): COBOKYNHOCTL 311EMEHTOB [0CTaTO4HO MPOCTOMN reo-
METPUYECKON (hOPMbI U KOHEYHBIX PA3MEPOB, Ha KOTOPbIE CMMOLWHO pa3buTa KOHCTPYKUWA, ONS KOTOPOW
YWCNEHHO MOAENUPYETCS HanpseHHo-0edOopMUPOBAHHOE COCTOAHME.

[FTOCT P 57700.10—2018, nyHkT 3.8]

3.11 KoOHe4HO-3NeMeHTHbIN pewaTtens: [lporpaMMHbIA MOOYMNb, Peanu3yloWnin TEM UMA MHbIM YUC-
NeHHbIM METOOM pellieHWe MaTeMaTUYeckuX ypaBHEHWIA, COOTBETCTBYIOWMX MOAENW NOBEAEHWUS U3aenus.
3.12

HanpsxeHHo-gedopMmupoBaHHoe coctosHue;, HOC: MHOxecTBO OeMCTBYIOLWMWX B KaxOoW TOuke
KOHCTPYKUUKW HanpskeHun v gedopmauuin B PUKCUpYeMbld MOMEHT BPeMeHU, BO3HUKAOLWUX U3-3a NpK-
NOXEHMUS K KOHCTPYKLIMW BHELLHUX BO3AEWCTBUIA (B TOM YMCIe HEPaBHOMEPHOrO Nons TeMneparyp).

[FTOCT P 57700.10—2018, nyHKT 3.16]
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3.13

MeTog KOHeYHbIX anemMeHToB: CeToYHbIA MEeTof YNCNEHHOTO pelleHns 3agaqy MaTemMaTUyeckon hu-
3UKM, B KOTOPOM OMCKPETM3aUMa MCXOAHLIX KpaeBbiX 3adady Npou3BoaUTCs HA OCHOBE BapuaLMOHHLIX UK
NPOEKLUMOHHLIX METOAOB MPWU MCMOML30BaHUKU CneumnanbHbIX KOHEYHOMEPHLIX NOANPOCTPaHCTE (DYHKUMA,
onpenensemMbix BoiGpaHHOA CETKOI.

[FTOCT P 57186—2018, ctaTba 2.3.6]

3.14

TBepAoTenbHan (reomeTpuyeckan) mopenb: TpexmMepHas aMeKTPOHHas reoMeTpuyeckas Moaensb,
npegcraensowas QopMy 1M3Lenna Kak pesynstar KOMMo3nLUMM MHOXecTBa reoMeTPUYecKnX areMeHToB ¢
npMMeHeHneM onepauuii Gynesow anreGpebl K 3TUM reoMeTPUYECcKUM anemMeHTam.

[FTOCT 2.052—2021, nyHkT 3.1.10]

3.15 nceBaocny4anHaa undpoBana mogenb usgenus; MNUM: Sksemnnap undpoBoi Mogenu mage-
nWsi, reHepypyeMblil Ha OCHOBaHUKN Da30BOM LMPOBOIA MOAENU C UCMOMb30BaHWEM 3adaHHbLIX pacnpegene-
HWI XapakTepUCTUK CBOMCTB MaTepuanos, TEXHONOrMYecknx AedeKToB U aKcnnyaTauMoHHbIX NOBPeXaeHn
B 0ObemMe n3genus, rpaHUYHbIX U HavanbHbIX YCNOBWIA, PU3MKO-MEXaHNYeCKNX BO3OEeNCTBUIA, COOTBETCTBYIO-
LWKX YCNOBUAM 3KCMnyaTauuu nagenus.

3.16 napk nceBpgocnydvaiHbiXx uucdpoBbix moaenen mzgenus; MMUM: CoeokynHocTb ncesgocny-
YalHbIX LM POBLIX MOOENen n3nenus.

3.17

uudcpoBol (BUpPTyanbHbLINA) UcNbITaTenbHbIW cTeH: Cuctema, B 00lemM crnyyae cocToslwasa m3
TEXHUYECKUX CPenCcTB, NPporpaMMHOro, MeTOAUYECKOro U opraHM3aunoHHoro obecneyeHns 1 ksanuduym-
pPOBaHHOrO NepcoHana, npeAHasHadYeHHas Ons NpoBeAeHMS CTeHOOBbLIX UCNbITAHWMIA Kak pe3ynksrara uccrne-
[0BaHUA CBONCTB LMdPOBOA Mogenu (Mnu L poBoro ABONHWKA) 06beKTa UCTIBITAHWUA.

[FOCT P 57700.37—2021, nyHKT 3.26]

3.18

undpoBbie (BUpPTyanbHbie) UCNbITAaHUA M3genua: OnpeaeneHne KONMUYECTBEHHbIX U (MnK) kade-
CTBEHHbIX XapakTePUCTMK CBONCTE OOLEKTA UCMbITAHWIA KaK pe3ynsTaTa MCcCcnefoBaHunst CBOMCTE UudpoBoi
Mogenu (unu UMgpoBOro ABOMHMKA) 3TOro 0bbLeKTa.

[FOCT P 57700.37—2021, nyHkT 3.27]

3.19

KpuTepui oTKasa: [1pu3HaK unu coBOKYNHOCTb NPMU3HAKOB HapyLLeHWs paboTocnocoBHOro CoCTOAHUS
obbekTa, ycTaHOBMNEHHbIe B AOKYMEHTaLuu.
[FTOCT P 27.102—2021, ctatbs 40]

3.20

oTka3: CobbITue, 3aknoyatLeecs B HapyweHMn pabotocnocobHoro coctoaHus obbekTa.
[FOCT P 27.102—2021, cTtaTtha 36]

3.21

HaaeXHoCTb (06bekTa): CBONCTEBO 0O6BEKTA COXPaHATL BO BPEMEHW B YCTAHOBNEHHLIX Npeaenax 3Ha-
YeHWs BCeX MapamMeTpoB, XapaKkTepuaylowmx cnocobHoCTe 06bekTa BbIMOMHATL Tpebyemble dyHKLMM B
3a4aHHbIX PEXMMaXx, YCNOBUSX NPUMEHEHWSA, CTPATETNsIX TEXHUYECKOro 0BCNY)KMBaHWA, XpaHEeHWs U TpaHc-
NopTUPOBAaHWS.

[FTOCT P 27.102—2021, ctaTtes 5]

3.22

rnokasaTtenb HagexHocTu: KonuyecTBeHHas XxapakTepucTMKa OOHOro WM HECKOSbKMX CBOWCTB, CO-
CTaBMNALMX HaAEXHOCTb 0BbekTa.
[TOCT P 27.102—2021, ctatbs 78]
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3.23

HOPMUPYeMbIl NoKasaTenb HaaeXHoCcTU: [okasaTenb HadeXHOCTH, 3HaYeHNe KOTOPOro pernameH-
TUPOBAHO HOPMAaTUBHOW U TEXHUYECKOW OOKYMEHTaunen Ha obbeKT.
[TOCT P 27.102—2021, ctatbs 112]

3.24

cepTudmkaunmoHHoe TpeboBaHue: 3agaHHoe TpeboBaHMe K NPOAYKL UK, KOTOPOE AOMKHO BbiThb Bbi-
MOMHEHO 3aKa34MKOM A71s NPOXOXOEHNA UMK nogaepaHus cepTuduKkalnu.
[FTOCT P MCO/M3K 17065—2012, nyHkT 3.7]

4 CokpalweHus

B HacTosAweM cTaHAapTe NPUMEHEHBI criegytolmne 0603HaqYeHs 1 CoKpaLleHust:
BWC — BupTyanbHbIf cnbITaTenbHbIA CTEHL;

K3 — KOHEYHbI 3NeMeHT;

MK3 — mMeTol KOHEeYHbIX 3NeMeHTOB;

MO — nporpammMmHoe obecnevyeHue;

CHM — cTpyKTypHO-HEOQHOPOOHLIN MaTepuan;

TM — TBepaoTencHasa Mogens;

UM — undpoeas mogenes nagenvs;

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

CAD-cuctemMa — KOMMNbKOTEPHAsA NOAAEPX KA NPOEKTUPOBAHNS;

CAE-cucteMa — KOMMbIOTEPHAA NOAAEPKA WHXUHUPUHIA;

FORM — metog nuHeapwu3sayun (First-Order Reliability Method nnu Advanced FOSM);
FOSM — meTop aeyx momMmeHToB (First-Order Second-Moment);

SORM — meTog kBagpaTtudHoi annpokcumaumum (Second-Order Reliability Method).

5 OOwwue nonoxeHus

5.1 MNopsagok pazpaboTku 1 BAPTYanbHbIX ucnbiTadui LIM cnegytowmia (cm. npunoxeHue A):

- paspabotka TM;

- nocTpoeHue KOM;

- paspaboTtka n nmnnemeHTauyua ®MM maTepuana B KOHEYHO-3NEMEHTHbIWA peLuaTens;

- panugauna UM nagenus;

- BUpTYyanbHble ucnoiTaHusa LIM 1 aHanus pesynsraTos.

5.2 N0 npumeHstoT aAna pa3pabotkm LM n npoBedeHwss BUpTyanbHbIX WCNbITAHWMA no 5.2
FOCT P 57700.10—2018.

5.3 lpw onpegeneHnun NOcpeacTBOM MPOBEAEHUSA HATYPHbIX UCNbITAHAA U M3MEPEHUA XapakTepPUCTUK
CBOWCTB MaTepuarnos 1 uzgenuin, Heobxoanmelx Ans paspaboTku 1 onpegeneHns napametpos ®MM w Banu-
gauun LM nagenuin, [omkHbl ObiTh yuTeHsl TpeboraHua TOCT ISO/IEC 17025. CpeacTBa MaMepeHUn JOMKHbI
BbITh NoBepeHbl 1 (MnK) kannbpoBaHbl; UcNbiTaTenbHoe 0bopynoBaHMe aTTeCTOBaHO B COOTBETCTBUM C Tpebo-
BaHusamMKn TOCT P 8.568; npumeHaeMble METOANKWN M3MEPEHWIA NOMKHbI OblTb aTTECTOBAaHbI cornacHo Tpebo-
BaHuaM MOCT P 8.563. McnbiTaHUs U M3MepeHUs NPOBOAAT aKkpeaAnTOBaHHbIE UCMbITaTeNbHbIe NabopaTopum
Unu Nog Hag3opoM npeacTaBuTeNner YNONHOMOYEHHbIX OpraHn3aLni.

5.4 O6bem 1 BUAbl BUPTYanbHbIX UCNbITAHWUA U3OENUA ONpeaeneHbl NPorpamMmmMamMin UCNbITaHWUA, Hanpu-
Mep nporpaMMamu UCMBITAHUIA Ha NPOYHOCTL, MO4ATNIMBOCTE U Ap.

5.5 B pesynsTaTte BUPTYanbHbLIX UCMNbITAHWA U3AeNUi onpegensioT nokasaTens HageXHOCTW, 3HavYeHue
KOTOpPOro CpaBHUBAETCS C HOPMUPYEMbIM MOKa3aTeENEM HAOEKHOCTW, YKa3aHHbIM B CEPTUUKALMOHHOM Tpe-
BoBaHuN.

5.6 Mpw marotoeneHun KMO gna npoBedeHWs BanuaaLWOHHbBIX 3KCNEPUMEHTOB TpeboBaHMsA K KOHTPO-
S0 KayecTBa COOTBETCTBYOT TpeboBaHWsAM KOHTPOMS KavyecTBa MpW M3roTOBMEHMM OMNbITHLIX 0DpasLoB, Npo-
TOTUMNOB U3LENWA.
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6 TBepaoTenbHasa moaenb U3aenusa

6.1 TM usgenusa gomkHa cooTBeTcTBOBaTh TpebosaHuam MOCT 2.052.

6.2 TM gomkHa BKMoYaTe AeTanu W KOMMOHEHThLl U3AEenus, CYLLECTBEHHLIE C TOYKM 3peHust PU3NKO-
MeXaHW4YeCKOro NoBeeHns U3genusi B YCIOBUSX SKCnyaTaunm.

6.3 TM napgenusa gonyckaeT pefaktupoBaHue cpeacteamu CAD-cucTem. 3nNeKTpoHHbIN dhopmaT dhaina
TM n3genvs nossonset ee umnopTupoBadve B CAE-cucTtembl Ans nocnenyowero nocTpoOeHUsi KOHeYHOo-3ne-
MEHTHOW CeTKM.

6.4 Oetanusauua TM gomkHa obecne4ynBaTb NOCTPOEHWE KOHEYHO-3NTIEMEHTHOM CeTKN Be3 NckaxeHus
hOPMbI KOHEYHLIX 3reMeHToB (cM. 7.1.3).

7 KOHe4HO-3neMeHTHasa Mogenb

7.1 KoHe4yHO-3nemMeHTHaNA ceTKa

7.1.1 KOM uzgenusa gomkHa cooTBeTcTBOBaThL TpebosaHnam FOCT P 57700.10.

7.1.2 K3BM B 3aBMCMMOCTM OT KOHthUrypaLmMm paccMaTpuBaemMoro M3genusi oMmKHa BKIOYaTb OCHOB-
Hble KOHCTPYKTUBHbIE OeTanu.

7.1.3 Tpu MogennpoBaHWUM KOHCTPYKUMM M3AENNUs OANA NOCTPOEHWS PerynsipHON CETKW PEKOMEHOYEeTCs
MCMOMb30BaHWE TPEXMEpPHbIX FrekcaroHanbHblX WU AByMepHbiX (Tvna obornovka) KO. Ons mogenvpoBaHus
KpenexHbIX 3MeMeHTOB, TakuMX Kak aHkepbl, BONTbl W 3aKnenku, OoMnyckaeTcs MPUMEHEHWe OOHOMEpPHbBIX
K3. B tabnuuax 1 1 2 npuBegeHbl napaMeTpbl U UX NpeaenbHbie 3Ha4YeHWUsl, yCTaHaBnuBaloLwme Kputepun
KayecTBa KOHEYHO-3anemeHTHon ceTkn LIM.

Tabnuya 1— Kputepun kayecTea 06beMHOW KOHEYHO-3NEMEHTHOW CETKM LUMdpoBO Mogenu

3HavyeHve napameTpa

MapameTp
8-y3noBble 06beMHble | 6-y3noBble 06beMHble

3NeMeHThI 3ANeMeHTbl

[;
CootHolleHne OnuH pebep . S o 10 10

<V

max /;
min /;
HanmeHbLWWiA yron mexay rpaHaMm 4\ 10 10
< ; < Foa
Hanbonbwwin yron mexagy rpaHsMm 1 160 160

MpumeyaHne — [f-— AnWHa CTOPOHbI 3NeMeHTa; ¢, — Yron Mexay rpaHamMmu 0BbLEeMHOro anemMeHTa.
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Tadtnuua 2— Kputepumn kadectea 060M104e4HON KOHEYHO-3NTIEMEHTHOW CETKA LIM(OPOBOIA Modenu

3HavyeHWe napameTpa

MapameTp
4-y3noeble 06ornoYeYHbIe 3NeMEHTbI

max a, b
min a, b

COOTHOLLEeHWe ANWH CTOPOH .-g 10

(P.
HavMeHbLUWIA yron mexay CTopoHamu ' 10

Hanbonblwwni yron Mmexay CTopoHamn 160
Fmin S Ppps Fmax

I pumMmevyaHne —a, b — AnuHbl OTPE3KOB, COEAMHALINX CEPENNHbBI CTOPOH; (; — Yron Mexiy rpaHsiMmn nno-
CKOro anemeHTa.

7.1.4 [NonyckaeTcda NpW NOCTPOEHUN KOHEYHO-3NEMEHTHON CeTKM yNpoLleHWe MCXOAHOW reoMeTpun ae-
Tanen nyTem MUCKIHYEeHUA (Pacok, He3Ha4YMTEeNbHbIX CKPYITEeHUA U OTBEPCTUA. YMpoLeHne WCXOOHON reo-
MeTpUKW OeTany AOMycKaeTcsl TOMbKO B 0OBOCHOBAHHbLIX CIyyasx, KOrga OaHHOe YrnpolleHWe He oKasbiBaeT
CYLLEeCTBEHHOIO BIIMAHWUA Ha pe3ynbTaTbl pacyeToB AeWCTBYIOWMX HanpseHni u gedopmaumii B ocobo oT-
BETCTBEHHbIX M/MNW Hanbornee HarpyKeHHbIX 30HaxX AeTanu. YkasaHHble YNpoLlleHusa oMKHbEl obecnevmBath
KOHCEepBaTUBHOCTb PacyeToB AeWCTBYIOW KX HaNpsKeH u gedopmaunia. [Npu npegoctaBneHuy pesynsTaTtos
pac4eToB HeoOXoQuMO NPUBECTN COOTBETCTBYOWME 0DOCHOBAHWS YKa3aHHbIX YNPOLEHNNA.

7.1.5 [nsa obecnevyeHus Hanny4dwero kadyectTsa K3 gonyckaeTca UCKIKYeHWE NPUBA3KKA Y3NOB KOHEYHO-
3MNEMEHTHOW CETKWM K reOMeTPUYECKMM 3reMeHTaMm AeTanu (HesHadaljme NoBEepXHOCTU, NIMHMK WU BepLUWHbI)
nyTeM NpUMeHeHWUs MHCTPYMEHTOB BUPTYaribHOW TOMOMOMMN.

7.1.6 B cnyyae npumMeHeHua TpexMepHbix KO BHELWIHWE y3Mbl KOHEYHO-3MEMEHTHOW CETKM OOMKHbI Nne-
XaTb Ha NOBEPXHOCTWU AeTanmu.

7.1.7 TpocTpaHcTBeHHasA AncKpeTHocTb KOM, pasmepbl u nopagok (MMHenHble, KBagpaTudHble W 4p.)
K3 B perynsapHbIX 30Hax M 30Hax KOHLUEHTpauuu HanpsxeHn JomkHbl 6biTe 060CHOBaHbI aCUMMITOTUYECKOW
CXOOMMOCTbLIO PEe3ynbLTaToB pacyeToB AENCTBYIOLMX HanpsKeHUn 1 4epopMaunia, BbINOMHEHHbIX HA pasnuy-
HbIX KOHEYHO-3NTEMEHTHbIX CeTKax.

7.1.8 YcnosBueMm CxOOMMOCTMU pPeLUeHUs ABMAETCH HEenpesbllueHWe OTHOCUMTENbHOW pasHULEWN pesyrb-
TaroB pacyeToB MNepemeLleHni, HanpsKeHun, gedopmania, CUIl 1 MOMEHTOB peakuni, NoMny4YeHHbIX Ha no-
cnegHux AByX Utepauusx, aHadeHunsa 1 %.

7.2 OpveHTauMa 1 3agaHue CBOWNCTB MaTepuanos

7.2.1 OpueHTauus CBONCTB Martepuana geranen U3genusa 3agaHa B NoKanbHbIX CUCTEMAX KOOPAWHAT,
accoUMMPOBaHHbLIX C MIIOCKOCTAMMK (MM OCSMM) CUMMETPMK COOTBETCTBYIOWNX AeTanei. [0na KpuBonuHen-
HbIX AEeTanen nokansHas cucTema KoopouHaT MOXeT BbiTb accoLuMpoBaHa ¢ KpUBo, 06pa3oBaHHON CEYEHU-
€M MPOU3BONbLHOW NNOCKOCTU CUMMETPUN.

7.2.2 naBHble HaNpaBneHWs CBOWCTB matepuana getanen Magenvs MoryT ObiTb OnpefeneHsl Ha oc-
HOBE KOHCTPYKTOPCKOW M TEXHOMOrMYECKOW OOKYMEHTALMW B CMydae WUCMONb30BaHUSA HEMnpepbiBHLIX apMu-
PYIOLLMX 3MeMEHTOB, TakMx Kak BOSIOKHA W TKaHW. [pu oTCyTCTBMM HEOoBX04MMOM MHbopMaumK, a Takke npu
NPUMEHEHUN Xa0TUYECKN OPUEHTUPOBAHHOIO HAMNOMHUTENS rMaeHblie HanpaeneHusi ceoicte CHM MoxHO BhlI-
MOMNHATE HA OCHOBaHMM PE3yNLTATOB aHanv3a AaHHbIX MUKPOCKOMUU MOBEPXHOCTEN (WnMdOoB) UMK aHanu-
3a JaHHbIX KOMMbIOTEPHOW TOMOrpadgum CTPYKTYpbl KOHTPOMbHbLIX 00pa3sL0oB, Bbipe3aeMblX U3 geTanen uim
MHbIM criocobom.
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7.2.3 Ecnwn obocHoBaHa M30Tponusa CBOWCTB MaTepuana, OpMeHTaLUuio CBOMCTB He 3aaatT. MaoTponus
CBOWCTB MaTepuana(oB) AeTanu NnoaTBEPKAAETCH HA OCHOBAHUW aHanv3a pes3ynbTaToB UCMNbITaHWUA 3NeMeH-
TapHbIX 00pasLUOB, BLINMONHEHHBIX B COOTBETCTBUM C AEWACTBYHOLL UMK CTaH4apTaMu.

7.2.4 Habopam K3 npuceauneawT cooTBeTcTBytoWwWmne ®MM, opueHTalmMm 1 cBOMCTBa MaTepuarnos.

7.3 UMnnemMeHTauuA Moaenen aKCNNyaTaLlUMOHHbLIX NOBPEXaeHUNA

7.3.1 KOM um3genunsa gomkHa no3BonsTe MMNNEMEHTaUU0 1 napameTpusaumio mogenei TUNOBbIX 3KC-
nnyaTaunoHHbIX MOBPEXOEHNNA.

7.3.2 Buaobl M XapakTepUCTUKW MOBPEeXOeHWA onpeaenstoT Ha OCHOBaHWW aHanusa CTaTUCTMYeCKMX
OaHHbIX NOBpeXxaaeMoCcTy U3genuin B aKkcnnyatauMM U CBOMCTB MaTtepuarnos.

7.3.3 TexHuKa MOZENMPOBaHMA 3KCMyaTalMOHHbIX NMOBPEXAEHNA JoMmKHa ObiTe 060CHOBaHa Ha OCHO-
BaHWW pe3ynbTaToB HATYPHbLIX UCMBITAHUA anemMeHTapHbiX 0bpa3yos 1 KIMO ¢ HaHeCeHHbIMW MOBPEXAEHWUAMM,
a TaKKe pe3ynsTaToB HEPa3pYLUAKLEro KOHTPOns.

7.4 COopKa KOHEYHO-3NIEMEHTHON MOoaenu

7.4.1 Oetanun nagenus npu cbopke KOM mnzgenus QoOmkHbl NpenctaBnsate cobol Henepecekawuwme-
C MHOXEeCTBa, C KOTOPbIMM accoLuunpoBaHbl cooTeBeTcTBytowme ®MM 1 opueHTaunsa CBOWMCTB MaTepuanos.
Mexay cooTBETCTBYOLMMY MHOKECTBaMW B COOpKe M3aenus 3a4atoT YCNOBMS KOHTaKTa.

7.4.2 3apaBaemble YCIOBUSA KOHTAKTa JOIKHLI 0BecneuYnBaTh HENMPEPbIBHOCTL MepeMeLLeHU Ha KOH-
TakTHbIX rpaHnLax getanen.

7.4.3 PekoMeHOyeTcs NPUMEHATb MHTEPMONAUMIO Y3NOB KOHEYHO-3NEeMEHTHOW CeTKK, NexallMx Ha KoH-
TaKTHbIX NOBEPXHOCTAX, rMagkuMn MyHKLUNAMMN.

7.4.4 Metoq 3agaHns CMNOBbLIX B3aMMOAENCTBMIA KOHTAKTHBIX MOBEPXHOCTEN AeTanen nagenns OoImKeH
ObITb 0B0OCHOBAH.

7.4.5 lNpumeHsieMbll MeTo, MOOENMPOBAHUA KOHTAKTHLIX B3aMMOOENCTBMA AeTanen usgenns SJOMmKeH
ObITb AWHLIM MPW pacyeTe pasnUYHbIX CNy4YaeB HarpyXeHus.

7.4.6 MeTon MoaenupoBaHWS KOHTaAKTHbIX B3aWMOOENCTBUIA aeTanein fomkeH ObiTb NOATBEpP)KAOEH B
xoge Banugaunn UM napenwns.

7.5 HayanbHble U rpaHUYHbIE YCNOBUA

7.5.1 Ha4anbHble K rpaHWYHble YCNOBUSA onpeneneHbl HOPMaTUBHLIMWA OOKYMEHTaMW, ONpeaensoLm-
MU TpeboBaHMA K MOHTaXY W aKcnnyataumm u3genus.

7.5.2 'paHn4Hble yCnoBuA B BUOE NepemMeLleHnd NPUMEHSAIOT K Y3rnaM KOHEYHO-3MEMEHTHOM CETKW, Co-
OTBETCTBYHOLLWUM 30HAM COMPSKEHWUS AeTanel U3nenus ¢ BHelWHUMKU 0BbekTamu.

7.5.3 Ona nagenwia, akcnnyatupyemMblX B YCIOBUAX TeMnepaTypHbiX BO3OEWUCTBUWA, HavanbHbIEe U rpa-
HUYHbIE YCNOBUA ONpefensoT AONOMHUTENLHO B BUAE TemMnepaTypbl UMM MHTEHCUMBHOCTK TEMMOBOro NoToKa
Ha BHELLUHWX NOBEPXHOCTAX AeTanen u3aenus.

7.5.4 B kauyecTBe HavanbHbIX ycrioeuin B KOM n3genva pekoMmeHOyeTcs 3agaTtb MOHTaXHbIEe UK OCcTa-
TOMHbIE TEXHOMOrMYECKWe HanpsikeHus. Takme HanpsiKeHUs OoMmkKHbl BbiTh ycTaHoBNeHbl B KOM B kadyecTBe
Ha4YanbHOro CamMoypaBHOBELLEHHOTO MOMS HANPSKEHWUN.

8 dusnko-mexaHum4eckas mogenb matepmana

8.1 MartemaTtnyeckas chopmynupoBka oM3NKO-MeXaHUYeCKOW Moaenu MmaTepuana

8.1.1 ®MM pgonxHa onucbIBaT:

- CBA3b HanpsbkeHWn M gedopmMauunii B M3genun nocpeacTBoM anrebpanvyecknx ypaBHEHWI, Bblpaxa-
IOLLMX KOMMOHEHTbI TEH30pa HaNpPsKEHWA Yepes COOTBETCTBYHOLLME UM KOMMNOHEHTBI TEH30pa AedopMaLnii;

- CTaguo ynpyroro edopMUpoBaHna geTanei u3nenusi, COOTBETCTBYHOLLYH) YCMOBUIO MOTEHLMANBHOCTH;

- CTaguK NnacTudeckoro AeddopMUPOBaHUA AeTanen u3genus, COOTBETCTBYIOLLYIO YCNOBUIO BhIMYKIO-
CTW MOBEPXHOCTU TEKYYECTU.

8.1.2 [Onsa ynpyron ctaguv 4edOpMUPOBaHUS AeTanein uagenns OOMKHbl ObiTh BbIMOMHEHb! YCNOBUS
NOTEHLUMaNbHOCTY; ONS NNacTUYeckon cTagum 0edopMUPOBaHUA OOMKHO BeITe cobniogeHo ycrnoBue Bbiny-
KNOCTW NOBEPXHOCTN TEKYYECTH.
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8.1.3 ®MM moxeT yunTbiBaTh (OYHKLMOHAIMbHYIO 3aBMCMMOCTL XapaktepucTuk cBoncte CHM ot Bo3-
OeUCTBUA arpeccuBHbIX Cped WU TemnepaTtyp, ecriv OTCYTCTBUE 3TOW 3aBMCUMOCTU He NOATBEPKAEHO pPe3yrib-
TaTtamu aKcnepumMmeHTanbHbiX nccnegosaHuin CHM getanein usgenus.

8.1.4 lMpumep maTemMaTn4yeckoro BelpaxeHus ®MM npueeneH B npunoxeHun b.

8.2 OnpepneneHue napameTpoB (hU3NKO-MeXaHUUYECKOW Moaenu maTepuana

8.2.1 Onpegnenenve napameTpoB (naeHTUdukauns) PMM ocylecTBNAT HA OCHOBaHUW aHanuaa pe-
synetatoB b3, peanusywwmx pasnuyHsie Buasl HOC B MmaTepuane npu pasnmMyHbiX U3NKO-XMMUYECKNX BO3-
OEeNCcTBUAX (TemnepaTypa, BMaXHoCTb, arpeccuBHble cpenbl). PekoMmeHaoyeTtcs B kadecTee B3 Bbibuparts vc-
NbITAHWS, COOTBETCTBYOLLME TpeboBaHUAM OeACTBYIOLMX CTAHOAPTOB.

8.2.2 Mporpamma B3 gna naeHTudukauun ®MM gomkHa BKNYaTb pasnuyHbie BapuMaHThl Nponop-
LIMOHAMNbHOro HarpyeHus obpasuoB. PekomeHayeMble cxeMbl MPONopLMOHANbHOIO HarpykeHua obpasyos
npyvBegeHbl B npunoxeHun B.

8.2.3 PesynbraTthl B3 noaBepraT CTaTUCTMYECKON OLIEHKE AOCTOBEPHOCTK pe3ynbTaToB. [1na aToro pe-
KOMEHLYEeTCH MPUMEHSATL creayoline MmaTemMaTuyeckn 000CHOBaHHbIE METOAb! OLIEHKU:

- OUeHKa OoBepuTenbHbIX rpaHuL AN cpefHero 3HadeHWs Npy HeonpederneHHOW reHepanbHOW guc-
nepcuu;

- OUeHKa cpefgHeKBagpaTn4ecKoro OTKIOHEHUS;

- OUEeHKa NpUHaANeXxHOCTW ONbITHOIO pacnpegeneHus HopMansHOMY 3aKoHY;

- Apyrue Metodbl.

8.2.4 lNocne oOUEHKM OOCTOBEPHOCTW pe3ynsTaToB B3 BbIMMCMAT CTAaTUCTUYECKWE XapaKTepUCTUKM:
dyHKUKNA pacnpedeneHns, MaTeMaTuyeckoe oxugaHue, ctTaHaapTHoe OTKNoHeHWe, KoadUUMEHT Bapuauuu,
KO3 PULMEHTEI KOPPENALUN.

8.2.5 Ha ocHOBaHWUM Nony4YeHHbIX CTaTUCTUHECKUX XapakTepucTUK MaTepmana B COOTBETCTBUN C BUOOM
B3 BbIMMCNAT 3HaYEHUA HOPMaTUBHbIX M pacHEeTHbIX XapakTepUCTUK Matepuana cornacHo 3agaHHoMy [oBe-
puTensHOMY WHTepBany. [locpeacTBOM aTUX XapakTepuUCcTUK onpeaensaTca KoaddULMEHTbl HaAEeXHOCTH No
MaTtepuany. Npu onpegeneH HOPMATUBHbBIX XapakTepUCTUK MaTepuarna 3HavyeHne JOBepUTEnbHOro UHTep-
Bana npuvHMMalT paBHbIM 1,64, YTO COOTBETCTBYET OOBEPUTENLHON BepoAaTHOCTK 95 %. Mpu onpeneneHuu
pacyeTHbIX XapakTepuUCTUK MaTepuarna 3HadeHue JOBepUTENbHOro MHTepBana pekoMeHayeTcs NpUHUMaTh He
MeHee 3, 4TO COOTBETCTBYET AOBEepUTeNIbHON BepoaTHOoCTM 99,87 %. [onyckaeTcs U3MEeHEeHWe 3Ha4YeHust 4o-
BEPUTENBHOrO MHTEpPBana npyu cooTBETCTBYOLWEeM 060CHOBaHUMN.

8.2.6 [NoctoBepHocTb PMM gomkHa ObITh NogTBepxaeHa npu Banuoauuu LM nsnenus.

8.3 UmnnemeHTauus cbmwxo-nnexal-mqecxoﬁ Mogenu matepuvanaB KOHEYHO-3NIEMEHTHbIN
peuwaTtenb

8.3.1 ®MM umnnemeHTUpyeTCcs B KOHEYHO-3MIEMEHTHbIW pellaterns Yepes nHTepdenc nonb3osaTerb-
CKUX npouenyp, ecnu npumensemoe MO He gonyckaeT npAMoro npuMeHeHwus gadHon ®MM. KoppekTHocTb
MMMANeMeHTauMmM NoATBEPHKAAT NyTEM PEeLUeHNA TeCTOBbIX 3a4aq.

8.3.2 lMonb3oBaTenscKaa npoueaypa OOMKHa BbIMONHATL criegyowue QyHKUUK:

- peann3oBbIBaTb MaTeMaTnyeckyw opmMynnuposky ®MM;

- obecneynBaTb BLIYUCMEHWE HaNPSXKEHUA U gedopMaunili BO BCeX TOYKAX WHTErpMpoOBaHUSA COOTBET-
cteytowmx K3 petanei nagenuu;

- 0OMNYCKaTb UCMOMNb30BaHWE NEepPeMeHHbIX COCTOAHKUSA, 3aBUCALLMX OT peLleHuUs;

- 06HOBNATL 3HAYEHUSA HANPSKEHWIA U NepeMeHHbIX COCTOSHWUA, 3aBUCALLNX OT pelleHUs B KOHLE MHKpe-
MeHTa pacyeTa, Ha KOTOpPOM 3Ta rnpoueaypa Bbi3bIBaeTCH;

- obecneynBaTb 3agaHue NokKanbHOW OpMeHTaL MM CBOWMCTB MaTtepuana;

- obecneynBaTh YCTOWYMBOCTL CXEMbI MHTEMPUPOBaHWS;

- obecne4nBaTb MCNOMb30BAHWE TOYHOrO OMNpPEdEeneHusl cornacoBaHHOro AkobuaHa vYepes U3MeHeHue
HanpsbkeHnsa Kupxrodga ansa 6bICTpoOR CX0AMMOCTM PeLLeHns COrMacHo

8(Jo)=J(C: 3D+ W 6 —c - 3W), (1)

roe J — OeTepMUHaHT rpagueHTa gedopmaunu;
o — HanpsbkeHue Kowwu;
8D — BupTyanbHasi CKOpocTb Aedhopmaumm;
OW — BUpPTYanbHbIA TEH30P CNUHA, onpeaensiemMbli No opMynam:
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3D = sym(8F - F1), (2)
8D = asym(6F - F1). (3)

[na onpegenawWmMx COOTHOWEHUA B dhopme NpupalleHUin TOYHbIA COrmacoBaHHbIN AkobuaH onpege-
NeH BblpaXXeHnem

1 ﬁA(JU)
© T “@

9 Banupauus uuchpoBou mogenu

9.1 MNMopagok sanuaauun LIM gomxeH cooTeeTcTBOBaThL Tpeboeanuam MOCT P 57700.10. Banugauuto
UM u3genust ocywlecTBRsAOT B criegytowem nopagke:

- MOgenupoBaHue HaTypHbIx ncnbiTaHuin KMO ¢ ucnons3osanunem LiM;

- HatypHble ucnbiTanua KMo;

- CPaBHUTENbHbIA aHanu3 pesynsTaTtoB MOAENMPOBaHUA 1 Pe3ynbTaToB HaTypHbIX MenbiTaHui KMNo.

9.2 Banugaumio UM n3genvsa ocylecTBAsOT Ha OCHOBaHWW Pe3yrbTaToB HaTYpHbIX ucnbiTanun KMo.
Mpw narotoBneHnn obpasuoB N3genua Ana NpoBeaeH s BanngauMOHHbIX 3KCNepMeHToB TpeboBaHMs K KOH-
TPOMNK KayecTBa COOTBETCTBYIOT TpeboBaHMAM KOHTPONSA KadecTBa NMpW W3roTOBMEHMMW OMbITHBIX 0bpasLos,
NPOTOTMMNOB M34enui.

9.3 OkcnepumeHTanbHble KMNO gomkHbl BKMHOYATh TUMOBLIE 3KCMNyaTauWOHHbIE noBpexaeHus. [Mpu
npoBegeHun ucnbeitadmiai KMNO pekomeHgyeTcsa BBIMOMHUTE HEpa3pyLWalowWwmid KOHTPOMb C Lerbio BbiABIEHMS
KOPPENALMOHHbBIX 3aBUCMMOCTEN XapakTepucTUK CBONCTB MaTeprana B obbeme nsgenus. Beibop Bnga ncnbi-
TaHui 06pa3uoB M3genus, NpUMMeHsieMblX Ans sanugaumm LM, gomkeH 6biTb 000CHOBaH.

9.4 PexkomeHOyeTcsi BbIMOMHWUTL Hepaspywawwmin koHTponb KMNO ana BbIABNEHWMA KOppensiLMOHHbIX
3aBNUCMMOCTEN XapaKkTepUCcTUK CBONCTB MaTepuana.

9.5 MogenvpoBaHue HaTypHbix ncnbitaHmia KMNO ¢ ucnonb3oBaHvem LM npoBogaT B A4eTE€pPMUHMPO-
BaHHOW NMOCTAHOBKE, C NMOCTOAHHbLIMKW MO 00bemy LIM xapaktepucTukamu CBOMCTB MaTtepvanoB. Harpysku n
BO34EeMNCTBUSA NPUHUMAKT OETEPMUHUPOBAHHO.

9.6 CpaBHUTENbBHLIA aHanWM3 pe3ynsTaToB MOAENWPOBAHNA U Pe3ynbTaToB HaTYpHbIX ucnbiTanun KMo
NPOBOOAT Ha OCHOBE [AaHHbIX TEeH30MeTPUpPOBaHWs, UMPOBOA KOppensauun usobpaxkeHuid, Makponapame-
TpoB (Hanpumep, Npornb n cvna peakuuu), BENMMYUH paspyLlaklunx Harpy3ok U COOTBETCTBYIOLMX UM nepe-
MelleHnn (oedopmaunn), obnacrten 1 TUNOB paspyLlUeHWs, NOBEPXHOCTEN pa3pyLUeHWsa 13nenun.

9.7 BanuguposanHasa LM nsgenua npuHumaet cratyc BLIM, Ha ocHOBe KOTOpPOW 3aTeM reHepupyeTcs
MrUM v npoBogATcs BUPTyanbHbIE WUCMLITAHWSA WU3Oenus, B TOM 4YUCne B Lensx NoaTBep#OeHUs COOTBEeT-
CTBMA HAOEXHOCTW n3genusi cepTudrkauMoHHOMY TpeboBaHuI.

10 BupTyanbHbIn UcnbiTaTeNbHbIA CTEHA

10.1 BUC mopmenunpyeT MHOroakTopHble (hU3UKO-MEXaHUYECKME BO3AEWCTBUS HA uagenue (Cm. npu-
noxeHue IN). BUC pomkeH obecneunBaTs:
a) 3ajaHue CTaTMCTMYECKMX XapaKTepuUCTMK B pacyeTHOM npocTpaHcTee LIM;
6) reHepauu COBOKYMNHOCTU pacdeTHbIX dannos MNMUM wnagenua (MNMNLUM) Ha ocHoe BLUM gna nces.-
Jocny4varHblX BENUYUH:
1) xapakTepucTuK CBOWMCTB MatepuarnoB W ux koppenauuu B obveme nzgenus,
2) cxeMm apMUpOBaHUA U3gennust 1 0cei aHu3oTponuu,
3) cTaTUCTUYECKUX XapaKTepucTUK hopM U pasMepoB U3AENUs B 3a4aHHbIX TEXHOIOTMMYECKUX
OOMyCKax,
CTaTUCTUHECKUX XapaKTepUCTUK PU3NKO-MEXaHNYeCKMX Harpy3oK (Mpy Hanu4mm),
rPaHUYHbLIX YCMOBUH,
KNMMMaTn4ecKux BO34enCcTBUNA,
CTaTUCTUYECKUX XapaKTEPUCTUK TEXHONOTMYECKUX U MOHTAXHbBIX HANPSXKeHUNA,
8) akcnnyaTauWOHHbBIX NOBPEXAEHUA U MX KOPPENsSLMUM B 0BbeMe U3nenus;
B) npoBegeHue pacdetos MNMUM nsnenuin;
r) cTaTUCTUYECKUn aHanua n obpaboTKy pe3ynsTaToB pacveToB.

o O B

)
)
)
)

~l
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10.2 MIMNLUM v3genus gomkeH BKNYaTh BCE CYLLEeCTBEHHbIE HeoNpeaeneHHoCcTH, 0ByCrnoBneHHble 0Co-
BeHHOCTAMM TEXHONOrMM NPON3BOACTBA U3OEeNus, NPUMEHAEMbIX UCXOAHbBIX MaTepUanoB M KOMMOHEHTOB, YC-
noewuin akcnnyaTtaunmn nagenua. Kaxgen skzemnngap NuM s MribllM nmeet nHouBmuayaneHble KapTbl Xapakre-
PUCTUK CBOWCTB W TUMOBbLIX 3KCNNyaTaLMOHHBIX MOBPEXAEHUIN, KOTOPLIE OTPaXakT UX KOpPensLumu no obsemy
magenusi. XapakTepucTUKU CBONCTB MatepuanoB no obbemy ak3emnnsapos MNUM gns kaxgoro K3 mogenu
NPUHMMAaKT CryYalHble OTKIIOHEHWS OT CPeaHUX 3HAaY€HWA Ha OCHOBAHWMK MOMYYEeHHbIX CTATUCTUYECKUX Xa-
PakTePUCTMK N KOPPENALNOHHBIX 3aBUCUMOCTEN.

10.3 Ons cTaTUCTUYECKOro aHanuaa pesyfibTaToB pacyeToB NpW OUEHKe HadexHocTu uagenuin B BUC
peKoMeHOyeTCcsl MPUMEHSATL 0BOCHOBAHHbLIE METObI BEPOATHOCTHLIX PACYETOB U TEOPUM HAOEKHOCTU:

- MCM;

- FOSM;

- FORM;

- SORM;

- Apyrue Metodbl.

11 BupTyanbHble UCNbITAHUSA U aHaNW3 pe3ynLTaTtoB

11.1 BupTyankHble UCNbITAHWS U3aenusa npoeogAaT nytem pacdetor MIMLUM (cm. npunoxeHue I).

11.2 KonwnuecTtBo 3k3emnnsapos MNLM, Heobxoaumbix Ansi NPOBEAEHUsI BUPTYalbHBIX UCMbITAHURA, onpe-
OeneHo BapuabenbHOCTLH YCMOBUI 3KCMyaTauuu, 3Ha4YeHWn XapakTepucTUK CBOWMCTB MaTepuanoB U 3KC-
nnyaTaLMoHHbIX NOBPEXaeHW B obbeme nsgenus.

11.3 BupTyanbHble ucnbiTaHWUA W3genus NPOBOAAT C Uenbi onpegeneHus nokasaTens HageXHOCTH.
[NokasaTenb HageXHOCTW ONpeaensaloT Kak OTHOWeHne pa3HocTu konudecTtea MNMUM, nogseprHyThix UcnbiTa-
HuAM, 1 konuyecTtea MLM, ona koTopbix BbIMOMHEH KpUTEpUIA OTKasa, k konudvectsy LM, nogBeprHyThix
WCMbITAHUSM.

11.4 3HauyeHne nokaszaTens HaOeXHOCTW, ONpefeneHHOe B XOAe BUPTyanbHbIX ucnbitaHui MMNLM,
CpaBHMBAIOT C HOPMUPYEMbIM MOKa3aTenem HageXxHOCTHU.

11.5 Kputepwui oTkasa u3gennsa n HopMUpyeMbl NoKasaTenb HageXHOCTW peKoMeHaYyeTcs onpeaensTb
cepTUdrKaunoHHbIM TpeboBaHeM MW HOPMaTUBHBLIMW OKYMEHTAMM, TaKMMU Kak: TEXHUYECKUE YCIOBWS,
cTaHgapT opraHv3auuun, cBoAbl NpaBwi, TeXHUYEeCKHe cneuudukaumnm.

11.6 PeaynsraTomM COOTBETCTBMS U3Oenusa cepTUgUKaUuMOHHOMY TpeboBaHU unu TpeboBaHUsM HOp-
MaTWBHbIX OOKYMEHTOB SIBNSIETCA 3Ha4YeHWe nokasaTensa HageXHoCTU, NonyYeHHoe B XoAe BUPTYanbHbIX Uc-
NblTAHWW, HE MEHEee YeM 3Ha4YeHne HOPMUPYEMOro NnokKasaTensa HageKHOCTH.

12 [JoKkymeHTMpOBaHUue pe3ynbLTaToB BUPTyaribHbIX UCMbITAHUN

MpOTOKONLI U TEXHUYECKOE 3aKNioYeHne Mo pesynsTaTaM BUPTyanbHbIX UCMLITaHWA M3genus ogopmns-
toT B cooTBeTcTBumM ¢ TOCT ISO/IEC 17025.

10
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MpunoxeHune A
(cnpaBouyHoe)

Undcdporas mogenb nsaenus
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——1
eHW1A |

_pl 5.4 MNporpamMma BUPTYankHbIX UCNBITAHWA

—I 5.5 CepTuduKaunoHHble TpeboBaHNna

—| 6 TeepaoTenbHasa Mogens U TpeboBaHWs K Hel

i-g_OBLu,we nonoX

-1
I
i

7 KoM

iy

8 ®MM

I
L

9 Banupaumns LIM

_—>|7K3M |

| 7.1 TpeGoBaHUA K KOHEYHO-3MEeMeHTHOW ceTke |

L]

| 7.2 OpueHTauusa 1 3ajaHre CBOWCTE MaTepuanos |

L]

| 7.3 iMnneMeHTauma Mmofaenei aKCnyaTaluoHHbIX NMOBPeXaeHWA |

L]

| 7.4 CHopKa KOHEeYHO-3NeMeHTHOM Moaeniu |

L]

| 7.5 HavaneHble 1 rpaHnyHble yCroBusa |

Y

—| 8.2.1 basoBkIf SKCNepUMeHT |<—

——l 5.1 Undposas Moaens ]—

]

| 8.2.3 CtatucTuyeckas oueHKa JOCTOBEPHOCTW peaynbTaToB |

L]

| 8.2.4 CTaTMcTUYECKUE XapaKTeprcTUKU |

L]

| 8.2.5 BbluMcneHne HOpMaTUBHBIX M pacHeTHLIX XapakTepucTuk CHM |

L]

->| 8.1 dusmnko-mexaHM4eckas Moaerns matepuana I

¥

| 8.3 UmnnemeHTauma MM B pewatens I

¥

| 9.3 KMO pomkHbl BKMOYATL TUMOBLIE 3KCMINyaTalUWOoHHbIE NMOBPeXaeHus |

Y

| 9.4 HepaspywatoLwuin KoHTponb KMo |

L]

9.2 PesynbTaTtbl HATYpHbIX UcnbiTaHui KMO. TpeGosaHwa |

| 9.5 MopgenupoBaHWe HaTypHbIX ucnbitaHuin KMO ¢ ucnonssosaHuem LM |<—

L]

9.6 CpaBHUTeNbHbIA aHanW3 pe3ynbTaToB MOAENMPOBaHNS
W pe3ynbTaToB HaTypHbIX ucnbiTaHnid KMO. TpebosaHus

9.7 BanugupoearHas LIM nagenusa npuHumaet ctatyc BLIM

PucyHok A.1 — Cxema co3gaHus LudpoBoi Mo4enu uaaenus
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Mpunoxenune b
(cnpaBo4Hoe)

Cxembl nponopunoHanbHOro ny4eBoro HarpyxeHus OGpaBLlOB
nApv npoeegeHnUU UCcnbITaHWUA OGpa3L|OB MaTepuana

OnpegenexHve napameTpoB (MaeHTUdmkaumnsa) PMM ocyllecTBNSEeTCA Ha OCHOBaHMWM aHanmsa pesynsraTtoB b3,
peanuayrwmnx pasnuydsle euasl HOC B matepunane (pucyHkn b.1, B.2).

Gya Oq3 (544, 612, 43, 032, O3, O33) = const

023

OQHOOCHOE HarpyXeHue

YnpyrocTb

MnacTu4HoCTL

Paspywexwne MponopunoHansHoe
HarpyxeHue

O — NNacTU4HOCTL; [ | — paspylueHue

@jj — KOMMOHEHTbI TEH30Pa HANPSKEHUA, (44, Gy, Oyg, Opp, Op3, G33) — KPUTEPWIA MNACTUHHOCTW/PA3PYLLEHNS

PucyHok B.1 — CxeMbl NpONopLUOHaNbHOO HarpyXeHus

HanpsxeHHoe cocTosiHue
B Marepuane

Tpybuatbii obpazeL
nog HarpyaKowu

Cwuctema koopauHaTt

P, — BHYTpeHHee gaenexne yunuHapudeckoro obpasua; F — cuna Baonks umnuHapudeckoro obpasua;
M — KpyTSLUWMIA MOMEHT; Gy, — HAMPSXEHUA B OKPYXHOM HAMPABIIEHNN; G, — HAMPSNEHMUS B OCEBOM

HanpaeneHun; T, — CABWIOBbIE HANPSHKEHURA; B — yron opueHTauuKM Matepuana

$Tag
PucyHok B.2 — Cxema nponopumnoHansHOro HarpyxeHus Tpybuyatelix obpasuos
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11 BupTyanbHble UCNbITAHUA U aHanu3 n3aenns
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MpunoxeHune B
(cnpaBo4HoeE)

BupTyanbHble UCNbITaHUA UKW POBOA MoOenu

10.1 BupTyanbHbIA UCnbITaTenbHbIA cTeHn. TpebosaHms

10.2 MNapk nceBoocnyYanHbIX LMpoBLIX Mogenei nagenus. TpebosaHua

Y

10.3 lNpaBuna cTaTUCTUYECKOro aHanuaa u o6paboTku pe3ynLTaToR pacyeToB.

Tpebosanua

11.1 MNMpoeegeHue BUPTYaNbHBIX UCNBITAHWIA U3aenus nytem pacyetos MNMLUM

v

11.2 KonuyecTBo aksemnnspos MNLM. TpeGoeaHus

11.3 OnpeneneHue nokasaTena HagexXHoCTH

11.4 CpaBHeHWe nokasaTtensa HageXXHOCTH C HOPMUPYEMBIM NokKazaTesniem
HafexHOCTH

11.5 TpeboraHWA kK HOPMUPYEMOMY MoKa3aTend HafexXHOCTH

11.6 KpuTepun cooTBETCTBUA CepTUdMKaLMOHHOMY TpeboBaHUIo

JE R I 1T £ T

12 [lokyMeHTMpOBaHWe pe3ynbTaToB BUPTYarbHbLIX UCMbITAHWA.

PucyHok B.1 — Cxema BUpTYyanbHbIX UCMbITAHUA M30enns
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YOK 006.354:004.942:006.354 OKC 03.220
35.240

Knioyeskle cnoea: CTDyKTypHO-HEO,ELHODO,D,HbH;‘I Marepuan, umdposada MoZesb, BUPTYalibHble WCNbITAHUA,
BVIDTyaJ'IbHI:II?I WCMbITATENBHBIA CTEHL, METOL KOHEYHbIX 3NEMEHTOB
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Pepaktop J1.C. 3umurioea
TexHunueckuin pegaktop B.H. [Npycakosa
Koppektop O.B. flazapesa
KoMmneloTepHasn Bepctka flL.A. Kpyeoeol

CpaHo 8 Habop 09.12.2024. [ognucaHo B nedatb 17.12.2024. dopmart 60%84%. [apHutypa Apuan.
Yen. new. n. 2,32, Y9.-u3g. n. 2,12.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ANs KOMNNeKkToBaHua PegepansHOro MHopMaunoHHoro ooHaa cTaHaapToB,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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