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Mpeancnoeue

1 PASPABOTAH Ob6uwecTBOM C OrpaHM4YeHHON OTBETCTBEHHOCTLIO «HayuHO-MccrneqoBaTenbLCKUA UH-
ctutyT «ACOHWKA» (OO0 «HUU «ACOHUNKA») u ®egepansHbIM rocygapcTBEHHbBIM BHOIKETHBIM yupexae-
HUemMm «POCCUCKWIA UHCTUTYT cTaHgapTusauuuny (PréyY «MHctuTyT cTangapTusaunmn»)

2 BHECEH TexHW4ecKMM KOMUTETOM no cTaHgaptuM3aumm TK 165 «CucTeMbl aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBAHUS 3MEKTPOHNKU»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio u metponorin ot 30 Hoabpsa 2023 r. Ne 1509-cT

4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

PazpaboTka HacTosLWero ctaHgapTa Bel3aBaHa He0bBX0AMMOCTBH aBTOMaTU3UMPOBAHHOIO aHanMaa CTom-
KOCTW 3NEeKTPOHHOM KOMMNOHeHTHoM bazabl (3KB) k BO3oencTBUI0 MHOTOKPATHOTO MEeXaHNYeCKOro yaapa Ha paH-
HWMX aTanax npoekTuposaHus OKb Ha ocHOBE MareMaTU4ecKoro MO4eNMPOBaHUs U BUPTYarbHbIX UCMbITAHWA
OKbB Ha B0O3eNCTBME MHOTOKpaTHOrO MEXaHWYeCcKoro yaapa Ansi CHKeHUs 3aTpar Ha pa3paboTky, Npou3Boa-
CTBO M oBCry>XMBaHWeE 33 CHET NOBLILLIEHUS KavyecTBa pa3paboTok.

HacToswumi cTaHgapT pacnpocTpaHAeTcsa Ha nokasaTtenu ctonkocTu Kb Kk Bo3aeNcTBUI0 MHOMOKpPaTHO-
ro MmexaHudeckoro yoapa. Llensto ctangapTta aABnsieTca aBTomMaTu3alns aHanuaa nokasartenei ctonkoctn Kb
K BO34ENCTBUK MHOMOKPaTHOTO MEXaHWYECKOro yaapa ¢ NpUMEeHeHMeM MaTeMaTUYeCKOro MOOENUpoBaHusa 1
BMpTyanbHbIX UcMbITaHuin QKB Ha Bo3geicTBMEe MHOMOKPaTHOTO MEXaHU4YeCcKoro yaapa, CHKeHWe 3aTtpaT Ha
pa3paboTky, NPON3BOACTBO U 06CNy)KMBaHME 3a CHET NOBLILIEHUA KavyecTea pa3paboTok.

MpMMeHeHWe MaTeMaTU4ecKoro MOAEenMpOoBaHMSA W BUPTYyanbHbIX ucnbiTaHnid 3KB Ha Bo3gencTBue
MHOTOKpPaTHOTO MEXaHWYECKOro yaapa Ha paHHUX 3Tanax NpoeKTUPOBAHUS 0 M3rOTOBMEHMS ONLITHOrO obpas-
La no3sonuT n3bexarte oTkazoB Kb Mnu 3HAYUTENBHO COKPATWUTL UX HA 3Tane UCMbITaHWA ONbLITHOro obpas-
La, CoKpallas TEM CambIM KONMWYECTBO UCMLITAHWIA ONbITHOrO 0bpa3sua, BO3MOXHbIE UTepauuu no gopaboTke
CXEM M KOHCTPYKUMIA, 3aTpaTtbl Ha pa3paboTtky 3KB npu ogHOBpeMEHHOM MOBLILLEHWU Ka4eCcTBa U HadexHo-
CTW, B TOM YUCIe B KPUTUHECKMX pexmmax paboTbl, genas KB KOHKypeHTOCNOCODHOW Ha OTe4eCTBEHHOM U
MexayHapogHoM pbiHkax [1]1—[4].

VMcnonb3oBaHme npu aHanuse ctonkocT 3KB K BO30eNCTBUI0 MHOMOKPATHOIO MEXaHWUYECKOTO yaapa Ha-
TypHbIX ncnbiTaHuin 3Kb Ha BOo3gelicTBME MHOTOKPaTHOIO MEXaHUYECKOTo yaapa HEBO3MOXKHO, TaK Kak aHanums
NpoOBOOMTCS elle OO0 W3roTOBMEHWst onbiTHOro obpas3ua. BupTtyanuzauus ucneitaHui 3Kb Ha BozgencTeue
MHOTOKPaTHOTO MexaHM4eckoro yaapa npu aHanuse ctokoctn KB K BO34eNCTBMI0O MHOTOKPATHOIO MexaHuW-
Yyeckoro ygapa siBnsietca 6esanstepHaTtMBHOW. be3 npMMeHeHnss MaTeMaTtu4eckoro MogeMpoBaHnsa Herb3s
onpeaenuTb Nokasatenu ctoikocty KB K BO3geNCcTBMIO MHOMOKPaTHOMO MexaHWYeCcKoro yaapa. Takoi noa-
X0 ABMsieTCA UHPOPMATUBHBLIM, Tak Kak bnarogaps emy Ha 3Tane npoekTUPOBaHWUS OTCMNeXuBaeTcs Bonb-
LWMHCTBO BO3MOXHBIX 0TKa30B OKB no mexaHuyeckum xapakTepucTukam, U 3(peKTUBHBIM, Tak Kak 13-3a
HenopaboTok npoekTupoBanus 3KB, BCKPLITLIX YKe MyTEM HaTypPHBLIX UCMbITAHWIA, BO3MOXHO MHOXECTBO UTe-
pauuii: nopaboTKa NpoekTa — MCMbITaHus onbITHOro obpasya — gopaboTka NnpoekTa U T. 4., YTO 3Ha4YUTeNbHO
YBENM4YMBaeT CPOKN U CTOMMOCTb pa3paboTku.

HacTtoswmi ctaHgapT onpegenset TpeboBaHUs K NOACUCTEME BUMPTYallbHbIX NCMbITAHWIA 3NEKTPOHHON
KOMMNOHEHTHOW 6a3bl HA BO3OENCTBME MHOTOKPATHOIrO MEXaHWYEeCKOro yaapa.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NOACUCTEMA BUPTYANbHbIX UCNBITAHWUA SNEKTPOHHOW KOMMOHEHTHON BA3bI
HA BO3JEWCTBUE MHOMTOKPATHOIO MEXAHUYECKOIO YOAPA

Electronics automated design systems.
Subsystem of virtual testing of electronic component base for the effect of repeated mechanical shock

Data BeepeHua — 2024—01—01

1 O6nacTb npUMeHeHus

1.1 Hactosawumn cTaHgapTt npegHasHadeH AN npuMeHeHns npegnpuatnaMy NpoMbILWITIEHHOCTW 1 opra-
HU3ALMUAMM MPU UCMOMb30BAHUN LUGPOBLIX OBOMHUKOB ANeKTPOoHWKM U CALS-TeXHONOTUIA Ha paHHUX 3Tanax
NPOEKTUPOBAHWUSA, U3rOTOBIEHWUS WU UCTNbITAHWIA SNEKTPOHHOW KOMMNoHeHTHoW 6a3sbl (JKB), a Takke Ha Bcex no-
cnenywLmx atTanax xuaHeHHoro umkna 3Kb.

1.1.1 MNogcuctema BUPTyarbHbIX UCNbITAHWA 3MEKTPOHHOW KOMMNOHEHTHOW Ba3bl Ha BO3OeNCcTBME 0oau-
HOYHOro MEXaHWYECKOro yaapa NpUMeHsAeTCs Ha paHHUX 3Tanax npoektuposaHua KB cnegytollero HasHave-
HUA: NPOMbILUNEHHas, AN 3HepPreTukM, 0BOPOHHO-MPOMLILLNEHHOrO KOMMMEKca, aspoKOCMUYEeCKO oTpacnu,
CYOOCTPOEHUsl, MeAnLNHCKas, aBTOMODUNbBHANA, ANA HAaBUraLmMm U paguonokauun, notpebutensckas, ansa gu-
CKanbHOro 1 ToproeBoro 06opyaoBaHus, CBA3N (TENEKOMMYHUKALWK), BLIMMCIIMTENBHOW TEXHUKW, ANA aBTOMa-
TU3aUMW U WHTENMEKTYanbHOro ynpaeneHusi, cucteMm 6e3onacHoOCTM, CBETOTEXHUKW, aBTOMAaTWM3MPOBAHHOIO
TpaHcnopTa 1 ABMKYLLENCA POOOTOTEXHUKH.

1.1.2 OKB BKMO4YaeT B cebsi MMKPOCXeMbl, TPAH3UCTOPbLI, AMOAbl, PE3UCTOPLI, KOHOEHCcaTopbl U T. 4.

1.1.3 Ha 3Kb oka3abiBaeT BNMsHWE BO3AENCTBME MHOTOKPATHOMO MeXaHUYeckoro yoapa. MHOrokpaTtHsii
MeXaHWYeCKUA yaap MOXeT NpUBOAUTE K HecooTBeTcTBUAM OKB TpeboBaHMsAM K UX CTOMKOCTU (MPOYHOCTU
M YCTOMYMBOCTU) K BO30ENCTBUMH MHOTOKPaTHOrO MeXaHWM4ecKoro yaapa. HacTtodwmi ctaHgapT ycTaHaBnu-
BAET OCHOBHbIE MOMNOXEHWUS TEXHOMOIMKU, NO3BONSAKLLIENA NPOBOAUTL aHanua nokasatenen ctonkoctun 3KB K
BO34ENCTBUID MHOFOKParHOro MexaHW4eckoro ygapa c npuMeHeHueMm MaTemMaTuyecKoro MoAenupoBaHus U
BUPTyanbHbIX UcnbiTaHuili OKB Ha Bo3oefCTBME MHOTOKPATHOrO MeXaHUYeCcKoro yaapa npu NpoekTUpoBaHUN.

1.2 AHanus nokasatenei ctorMkocTu KB K BO30ENACTBMIO MHOTOKPATHOIO MEXaHUYECKOro yaapa JOMKeH
OCYLLEeCTBNATLCA HA paHHMX 3Tanax npoekTuporaHus Kb nocpeacTBOM NpoBefeHWUs MaTeMaTMyeckoro Mo-
OEennpoBaHna u BUpTyanusauum ucnoitaHuii 3Kb Ha Bo3geincTBME MHOTOKPaTHOIO MEXaHUYEeCKOro yaapa npu
NpPOeKTUPOBaHMMN.

1.3 [ins aHanu3a nokasartenen ctoikocTu KB K BO30ENCTBMIO MHOTOKPaTHOrO MEXaHWYeCcKOro yaapa
MEeTOAOM MaTeMaTM4Yeckoro MoaenupoBaHus (BUpTyanuaauum ucneiTannini 3Kb Ha Bo3gelicTBUE MHOroKpaT-
HOTO MEeXaHW4YeCcKoro yaapa) OOIKHbI NPUMEHATLCHA aTTeCTOBaHHbIE NPOrpaMMHLIE CPEACcTBa, a Npyu HeobXxo-
OWMOCTM — aTTecTOBaHHble MporpaMMHo-annapaTHele cpeacTea. TpeboBaHMa K NporpaMMHo-annapaTHbIM
cpeacTBaM yCTaHaBMMBAKTCSA MO COMMacoBaHWIO C 3aKa34nKamu.

2 HopmaTtuBHbI€ CCbINKK

B HacTosilLEeM cTaHAapTe UCNOoNb30BaHbl HOPMATUBHbBIE CCbINIKW Ha crefylLlmve cTaHaapThl:
FOCT 30630.1.10 (IEC 60068-2-75:1997) MeToab! UCMbITAHUA HA CTOMKOCTb K MEXAHWYECKUM BHELLIHUM
BO3OENCTBYHOLWUM hakTopaM MalluMH, MPUBOPOB 1 APYTMX TEXHUYECKUX n3nenuin. Yaoapsl no o6onouyke uaaenus

MapaHune ochbuumnansHoe
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FOCT P 70201 CucteMbl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHMUA MNEeKTPOHNKK. ONTUManbHoe codeTa-
HWUE HaTYPHbIX U BUPTYanbHbIX NCMbITAHWUIA SNEKTPOHUKM HA HAOEXHOCTb M BHELLUHWe Bo3gencTByowwmne hakro-
pbl. TpeboBaHuA 1 NOPALOK NPOBEAEHUS NPW BbINONHEHWM TEXHUYeCKoro 3agaHua Ha HNOKP

OCT P 70608 CucrteMbl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHUSA 3MeKTPOHUKKW. COoCTaB W CTPYKTypa
CUCTEMbl aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHNSA SNEKTPOHHOW KOMNOHEHTHOW Bazbl

MpumeyaHue — [pu NONL30BAHUM HACTOALUM CTAHAAPTOM LienecoobpasHo NpOBepuTs OeNCTBUE CCbINoy-
HbIX CTAaHOAPTOB B MH(POPMALMOHHOWK CUCTeMe 06LLEro Nnonb3oBaHus — Ha oduLMansHOM caiiTe PefepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHWio U METPOIOTMA B CETU VIHTEPHET UMK MO eXerogHoMy MH(OPMaLMOHHOMY yKasa-
Tenio «HauvoHanbHele CTaHAAPTLI», KOTOPLIA OMyBrMKoBaH MO COCTOSHMIO Ha 1 AHBapA TEKYLLIEro roga, U no BbiNyckam
EXEMECAYHOTO MHOPMALMOHHOTO yKa3atens «HaunoHansHble cTaHaapThi» 3a Tekylwmui ron. Ecnu 3aMeHeH CCbinoYHbIiA
CTaHOapT, Ha KOTOPLIM AaHa HeaaTMpPOBaHHAasi CCbINka, TO PEKOMEHOYETCs WCTOoNb30BaTh AEUCTBYIOWYK BEPCUID 3TOMO
CTaHOapTa C YYETOM BCEX BHECEHHbBIX B AAHHYK BEPCHUID M3MeHeHWH. Ecnn 3aMeHeH CCbINOYHBIA CTaHAAPT, Ha KOTOPbIN
[JaHa [aTUpOBAHHAA CCbINKa, TO PEKOMEHAYETCH UCMONb30BaTL BEPCUIO 3TOTO CTAHAAPTA C YKa3aHHbIM BhILLIE FOAOM YT-
BepXOeHWUs (NpuHATMS). Ecnv nocne yTREpXOEHUS HACTOALLEro CTaH4apTa B CChINOMHBIA CTAHAAPT, HA KOTOpLIA AaHa
[aTUPOBaHHAA CChINKa, BHECEHO U3MEHEHWE, 3aTparnBaiolliee NonoXeHWe, Ha KOTOPOE aHa CChINKa, TO 3TO MOMNOXEHWE
pekoMeHOyeTcA NpMMeHsATe be3 y4eTa gaHHOTrO U3MeHeHus. Ecnu cchbinoyHbIn cTaHgapT oTMeHeH 6e3 3aMeHskl, To Nomno-
KEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NMPUMEHSATE B YaCTU, HE 3aTParvBaloLLei 3Ty CChIMKYy.

3 O6wme nonoxeHun

3.1 Hactosiwuin ctaHgapt yctaHaenveaeT TpeboBaHUS K aBTOMaTU3VPOBAHHOMY aHanu3y nokasatenem
ctorkocT OKB k BO34eNCTBMI0 MHOTOKPaTHOrO MEXaHWYECKOro yaapa Ha OCHOBE MaTteMaTu4eckoro Mogenu-
POBaHWUs WU BUPTYanbHbIX UcnbiTaHni KB Ha Bo3gencTBME MHOMOKPaTHOMO MEXaHWYECKoro yaapa.

[na gocTueHWs NocTaBnNeHHOW Leny B cTaHdapTe yCTaHOBMNEHbI criefyrline eauHble TpeboBaHus:

- K TeXHONMoruu aBTOMaTM3UPOBAHHOIO aHanuaa nokasatenen ctonkocTn 3KB k BozgencTBMKO MHOro-
KpaTHOro MexaHW4YecKoro yaapa;

- mogcucTeMe BMpPTyanbHbIX MCMbITAHWIA ANeKTPOHHOW annapaTypbl Ha BO34eWNCTBME MHOTOKPATHOMO Me-
XaHW4ecKoro ygapa.

3.2 OpraHuzauus paboT No NPUMEHEHWIO TEXHOMOTMW ABTOMaTM3MPOBAHHOMO aHanusa nokasaTenew
ctonkocTy KB K BO3OENCTBMIO MHOTOKPaTHOrO MEeXaHW4YecKoro ygapa Ha OCHOBe MaTeMaTWU4ecKoro moge-
NMpoBaHusa 1 BUpTyanuaauuu ucneitaHuin OKB Ha Bo3gelcTBME MHOrOKpPAaTHOrO MexXaHW4YecKoro yaapa npwu
NPOeKTUPOBaHWW YCTPOeHa cnedyrolmum obpasom:

a) OKb noaBepratoT UCMbITAHUIO B TPEX B3aMMHO NepneHaNKYNAPHbLIX HanpaBneHusx;

6) NpoOBOAAT UCMbITAHUS HA BO34ENCTBME MHOTOKPaTHOTO MEXaHW4YeCcKoro yaapa, KoTopoMy MOryT noa-
BepratbCsa U34enus B nepuoa aKcnnyataumMm unu npy TpaHcnopTUPOBaHWK;

B) UCMbITAHWE HA BO3OEWCTBME MHOTOKPAaTHOMO MEeXaHWYecKoro yaapa npoBOoAAT Ans npoBepku cnocob-
HOCTW W3A4enus BbIMOMHATE CBOM (PYHKLMW NOCne npekpalleHns aToro BosaencTeus. B page cnyvaes npoee-
pawT paboTtocnocobHOCTE M34ENUI B MpoLEecce BO3LENCTBMA MHOTOKPATHOTO MEXaHMYecKoro yaapa.

BoagencTBne MHOroKpaTHOro MexaHW4eckoro yaapa npegycmarpyBaeT npoBefeHue ABYX BUAOB UCbI-
TaHWA: Ha YAAPHYIO NMPOYHOCTb U YAAPHYIO YCTONYMBOCTb.

Mpn MCNBITAHKMK Ha yoapHY0 ycTonHdmnBocTb QKB 1 anekTpoHHyto annapatypy (3A) nogsepraroT Bo3gen-
cteuio 20 yOoapoB no KaxgoMy U3 HanpaBneHun,

r) ecnu He 3apgaHa opMa ygapHOro UMmnyneca, TO 3a4alT NpSMOYronbHbIA MMMYNbC Kak Hanbonee
OMNAacHbIA (MMEET LUIMPOKUIA CNEKTP).

4 TexHONOrnA aBTOMaTU3MPOBAHHOIO aHanM3a nokasaTerien CTOMKOCTU
3MEeKTPOHHOM KOMMOHEHTHOM 6a3bl K BO3AEeACTBUIO MHOTOKpPaTHOrro
MeXxaHM4ecKoro ygapa

4.1 KoHe4yHOn uenbi aBTOMAaTU3WPOBAHHOIMO aHanuisa sBnaeTcs npoBepka cnocobHoctn 3KB coxpa-
HATbH CBOW NapaMeTpbl B Npefenax yCTaHOBMEHHbIX HOPM BO BPEMsi M NOcne BO34eNCTBUA MHOTOKPaTHOTO Me-
XaHu4eckoro yaapa. [1poBepsaloT ygapHyo yCTORYMBOCTL W yaapHyo npodHocTs KB no TOCT P 30630.1.10.

Takxke paccmaTpuBalT MaTeMaTUYECKOE MOAENMPOBaHUE U BUPTyanuaauuo ucneitaHuin 3KB Ha BO3-
OEeNCTBME MHOMOKPaTHOro MexaHWYeCcKoro yaapa ¢ NoBbILLEHHBIMW 3HAYeHUAMIN NapaMeTpoB (B KPUTUYECKUX
pexuMax, B TOM YMcrne HEBOCMPOU3BOAMMBIX MPU HATYPHLIX MCMNbITAHUAX).

2
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O6bekTamu BUPTyanbHbIX UCNbITAHWA SBMAKTCA NPOU3BONbHbie KOHCTPYkuMM 3KB, 3D-mogenu koTo-
pbix coznaHbl B CAD-cuctemax B chopmate STEP.

4.2 OueHMBaeMbIMUN XapakTepPUCTUKaMK SABMAKTCSA YCKOPEHUS, NepeMeLleHnsl, MexaHudeckue Hanps-
xeHus B OKB, Bpemsa 00 yCTanocTHOrO paspyLUeHus.

4.3 YcnoBus NpoBeAeHUA BUPTYanbHbIX UCNLITAHWUIA

4.3.1 Hanu4yve poccuiickoro nporpaMmmHoro obecneyeHus, npefHasHa4YeHHOro Ans MoAenvpoBaHusA
OKE Ha BO3gencTBMe MHOTOKpPaTHOro MeXaHWM4eCcKoro yaapa, BHeApPeHHOro Ha BedyLmMx npegnpuatusax Poc-
cuiickoin defepauun, KOTOpoe ABMAETCS COCTABHOW YAaCTbK) CUCTEMBI aBTOMATU3MPOBAHHOIO NpOeKTUpoBa-
Hus (CATMP) OKb B cooteeTtcTBumn ¢ FOCT P 70201, TOCT P 70608.

4.3.2 Hanuuwne koppekTHoi 3D-monenu 3KB B cbopmaTe STEP, oTBevatoLlein TpeGoBaHUSM MO yCcTpaHe-
HWIO OLWMOOK, YNPOLLEHWIO U COXpaHeHuo Mmogenu [5].

4.3.2.1 TpeboBaHUs No yCcTpaHEHWUI OLLIMDOK:

- He JOMKHO BbITh NepeceveHuin aetanei. OHKM JOIKHBLI KacaTbCsa ApYr Opyra;

- OflHa feTarnb JoMKHA KacaTbCa APYron No HeKon NOBEPXHOCTHU € Kakol-nubo nnowaasio. He gonycka-
I0TCS BapuaHThbl, KOrda ofgHa feTanb KacaeTcs ApYrow no NUHWUKM UNKU B TOYKe (MOBEPXHOCTBLID KacaHus OBYX
Jetanei sensieTcs NUHUS UMK TouKa);

- He AoMKHO BbITh cBOGOAHO BUcALWMX geTanein. OHU JOMKHbI UMETb COEAUHEHWS C OPYTMMKU AeTansiMu.

4.3.2.2 TpeboBaHNs No yNpPOLLEHVK MOZENW:

- crnegyeT ybpaTth BCe KpenexHble geTanu, Bce BUHThI;

- crniegyeT ybpatk hacku, Menkue cKpyrneHust (C paguycom <2 Mmm);

- MOBEPXHOCTU CITOXHOW hOpMbI — MeNnkue opebpeHus KpymnHbIX NOBEPXHOCTEN HeobxoauMO caenaTb
rmagkumu,;

- ecrnv B MOLENW ecTb LWECTUTPaHHWKL (B CEYEHWW AeTann LWeCTUrpaHHKK), crieqyeT CKPYrnuTb rpaHn
LWeCTUrpaHHuKa pagnycom ckpyrneHmsa 1 mm;

- cnegyeT yoanuTb BCce OTBEPCTUA BCEX AeTarneun, KpoMe KpenexHbIX OTBEPCTUM;

- cnefyeT BuliDpaTb «TBepable Tena» Npu coxpaHeHuu B opmate STEP mopenu B CAD-cucteme, B
KOTOpOW co3faBanachk gaHHas Mogerb.

4.3.3 Hanuuune cnegyolmx U3nMKo-MmexaHU4eckux napametpos Matepuanos OKB:

- NMIOTHOCTb;

- MOAYIb YMNPYrocTw;

- KoapbpmumeHT NyaccoHa;

- ko3 uumeHT MmexaHudeckux noteps (KMIM) ons HayanbHON TOYKWU NUHEHOrO y4acTka 3aBUCUMOCTHU
KMTI oT mexaHU4ecKoro HanpsbkeHuMs uarnba, BO3HMKAKOLWEro Npy Bo34eNcTBUU OAWHOYHOIO MeXaHW4ecKoro
yAapa;

- koadbpuuneHT 3asucumocT KM oT mexaHudeckoro HanpsixeHua narnba, BO3HUKAOLWErO Npu BO3-
OEeNCTBUN OQWMHOYHOIO MexaHW4eckoro yaapa.

B3avmMocBA3b TENNOBLIX M MEXaHWYECKMX NPOLECCOB B KOHCTpyKuusix KB obycrnoBneHa BNUsiHUEM Te-
NMOBLIX MPOLECCOB Ha MeXxaHW4eckne — TeMnepaTypHbIMWU 3aBUCUMOCTAMU DU3MKO-MeXaHUYeCcKnx napame-
TpoB — mMoayns ynpyroctu u KM — gns matepuanoe koHcTpykuuin SKB. C pocTom Temnepatypbl Moaynb
ynpyroctu ymeHbluaetcd, a KMl yeenuunsaetca. 3asucumoct mogynsa ynpyroct u KMI oT TemnepaTtypsl
MOTrYT annpoKCUMMPOBATLCA NIMHEWHBIMW NoNMHOMaMM [5].

JaHHble napameTpbl MOryT BbITh NONyYeHbl NyTeM naeHTudmkauyun [5].

4.4 PeXXMMbl BUPTYanbHbIX UCNbITaHWUIA

MapameTpbl MHOTOKPaTHOTO MEXaHUYECKOTro yaapa (YMCNeHHble 3HauYeHWs 3a0akTCA B TEXHUYECKOM 3a-
JaHun Ha paspabotky 3KB):

- MMKOBOE yapHOE YCKOPEHWE OAHOTO UMNyIbCa, g;

- ANWUTENBHOCTL OAHOMO YAAPHOMO UMMYMbCa, MC;

- KONIMYECTBO YAAPHBIX UMMYNbCOB.

4.5 Mopagok npoeegeHUA UCNbBITAHUA

4.5.1 MNpoeonaTt ugeHTUgUKauuio GUanKo-MexaHU4Yecknx napametTpoB maTtepuanoB OKB, ykazaHHbIX
B 4.3.3, npy ux otcytcTBMK [5]. py aTOM Mo pesynbratam HaTYPHbIX UCNbITAHWUIA ONpeaensoT 3aBUCUMOCTb
yAApHOro YCKOPEeHUst OT BpEMEHW B KOHTPOMbHOW TOYKE, KOTOPY WCMOMb3yT npu naeHtudukagun. MNpea-

3
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BapuTenbHO pa3pabaTbiBaloT NPOrpaMmy HaTypPHbIX UCMLITAHUIA U M3rOTABMMBAKOT MaKeTbl NNacTUH NS Ha-
TYPHbIX UCMbITAHUHA.

4.5.2 WpeHTndurunpoBaHHele napameTpbl MmaTepuanoe 3Kb 3aHocAT B 6a3y AaHHbBIX ONS UCMOMNb30Ba-
HWA B NpoLecce MOAEeNMpoBaHuA.

4.5.3 MNpoeogat noarotoBky 3D-monenei B popmate STEP koHcTpykuun 3KB CAD-cuctemax, oTee-
yawuwux TpeboBaHnaAM NO YCTPaHEH WO OWWBOK, YNPOLLEHWIO U COXPAaHEHWIO MOLENW, NpUBeaeHHbIM B 4.3.2.

4.5.4 MNpoBogaT MMNOPT Mogenei B hopmate STEP KOHCTPYKUMIA B nogcucTeMe BUPTYanbHbIX UCMbITa-
HWIA ANEKTPOHHOM KOMMOHEHTHOW 6a3bl HAa BO34EWCTBME MHOMOKPaTHOMO MEXaHW4ecKoro yaapa.

4.5.5 MpoeogAT BupTyansHele ucnbitTaHua 3Kb Ha Bo3OeACTBUE MHOTOKPaATHOIO MexaHWU4ecKoro yaapa
C NPUMEHEHUEM MOAENMPOBAHUA MexaHu4Yeckux npoueccos B Kb Ha Bo3OeNCcTBME MHOTOKPaTHOMO MexaHu-
ueckoro yoapa. OnpegensiT 3aBUCMMOCTU YCKOPEHWSA MHOMOKPaATHOTO MeXaHWYeCcKoro yaapa oT BpeMeHU B
KOHTpOnbHbIX ToYkax IKB.

4.5.6 Mo pesynsTatam BUPTYanbHbIX UCMbITAHWA COCTABMNAIOT OTHYET, B KOTOPOM NPUBOAAT MHOpMaLuto
06 oLEeHMBaeMbIX XapakTepucTmKax.

4.5.7 MecTo npoBegeHUA UCNbITAaHUNA

McnblTaHua MoryT npoBoaUTh:

- camu NpeanpuaTUs Npu HanM4YMK NOACUCTEMbl BUPTYanbHbIX UCMbITAHWUA ANEeKTPOHHOW KOMMNOHEHTHOW
Ba3bl Ha BO3AEMCTBME MHOTOKPaTHOrO MexaHW4ecKoro yaapa;

- LleHTp koMneTeHLmMn B 06nacTn MogenupoBaHnus U BUPTYarnbHbIX McnbiTaHnin QKB n A Ha BHeluHue
BO3JEWCTBUA NO 3aKasy NpeanpuaTua rnpyu OTCYTCTBUW Y HEro NoAcUCTeMbl BUPTyarnbHbIX UCMbITAHWA JMek-
TPOHHOW KOMMOHEHTHON Ba3bl HA BO3AENCTBUE MHOTOKPATHOIO MEXaHUYECKOro yaapa.

4.6 O6paboTka, aHanNnu3 U oUueHKa pe3ynbTaToB UCTNbITAaHUN

4.6.1 Ncnonb3ytoT manbiil 06bem Boibopku n < 50.

4.6.2 Vcnonb3ytoT MeToabl cTatucTMyeckon 06paboTkn pe3ynsTaTtoB UCNbITaAHWA.

BblumcneHue BbIGOPOYHbIX YUNCTIOBbIX XapaKkTePUCTMK OCYLLECTBNSIOT NpU Manom obbeme Bbibopku. Bbl-
YUCNAT:

- BbIDOpOYHOE cpefHee 3HaYeHWe XapakTepUCTUKN MeXaHWYEeCKUX CBOMCTB;

- BbIDOPOYHYIO OUCNEPCUI0 XapaKTEPUCTUKA MEXaHNYECKUX CBONCTB;

- BbIBOpOYHOE CpefHEeKBaApaTUHECKOE OTKIMOHEHME.

4.6.3 NpeHTudnumpoBaHHble napameTpbl ONpeaensioTes ¢ y4eToM ux pasbpoca: cpefHee 3HavYeHue u
cpefHekBagpaTMyeckoe OTKNoHeHwe. [ina nonyveHuss pasbpoca Heobxogumo NpoBecTy MAEHTUUKALMOH-
Hble ucnbiTaHus 10 MakeToB NMacTUH O4HOro Tuna.

4.6.4 OueHVBaeMbIE XapakTEpPUCTMKL ONMpedensTcs ¢ y4eToMm pasbpoca yckopeHnuid. [na kaxaoon xa-
pPaKkTepuCTUKK ONPeAEensoT cpedHee 3HavYeHne 1 cpegHeKkBagpaTuyeckoe OTKNOHEeHHe.

4.7 MaTepuanbHO-TeXHUYECKOE obecnevyeHue UCMbITAHUNA

4.7.1 Ha pabo4mx cTaHuuax Nnonb3oBaTenen A0MKHO ObiTh YCTAHOBNEHO CredyolLlee NpuKnagHoe npo-
rpaMmmHoe obecnedeHune, oTBevatolee TpeboeaHuam 4.3.1:

- Ana BupTyaneHbix ucneitaHuin 3Kb, 3D-mopenu koTopbix co3gadsl B CAD-cucTemax B popmate STEP,
Ha BO34eNCTBME MHOMOKpaTHOro MexaHW4ecKoro yoapa,

- Ana naeHTudukaunm duanko-mexaHndecknx napametpos mogenen 3Kb.

4.7.2 Ona ncneiTaHuid ucnonbaytoT 3D-mogenn koHeTpykuunin 3KB B hopmare STEP.

4.7.3 PykoBoacTea nonb3oBatenei u obyyawuime 3ByKOBble BUOEOPONMKMA K NPUKNALHOMY NporpaMmm-
HOMY obecnedyeHuno, ykaszaHHomy B 4.7.1.

4.7.4 NomkHa BbITb obecnedeHa HeobxoguMas Keanudukaumsa nepcoHana, cneyuMannucTos U NpuUene-
KaeMblX CUM, MPOBOAALLMX UCMbITAHUSA, NOATBEPXKAEHHASA akKpeauTaumen Nonb3oBaTens npuknagHoro npo-
rpaMmMmHoro obecne4veHus, ykasaHHoro B 4.7.1, B LleHTpe komneTeHUMIn B 0bnactyu MogennupoBaHvsi U BUPTY-
anbHbIX ucnblitaHun KB n 3A Ha BHelLHWe BO3OeNCTBUA.

4.7.5 WcnbiTaTensHoe obopyaoBaHue Ans NpoBeOeHUss HAaTYPHbIX UCMbITaHW, HEOOXoOMMbIX ANns pe-
LWeHMsd 3agavn naeHTuukaumm:

- CpencTBO pasroHa — YCKOpUTEnb;

- MOABWXHOW CTON, NnaTtgopma UM KoOHTENHeP;

- TOPMO3HOE YCTPOMCTBO (COYAapPAOLLMECH ANEMEHTHI);

- U3amMepuTenbHbI NpeobpasoBaTens;

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71135-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67940
https://gostexpert.ru/gost/gost-71135-2023?utm_source=pdf&utm_medium=67940&utm_term=page

roCT P 71135—2023

- KOHTPONbHbIA NpeobpasoBaTtens;

- cucTeMa ynpaeneHus 1 peryrnpoBaHns pexmma UCnbiTaHniA;

- cpeacTBa U3MEepeHWIn 1 permcTpauunm, No3BoONALWNE U3MEPUTL 3HAYEHUSA HEKOTOPLIX NapaMeTpoB U
3aperncTpupoBaTh XapakTep yoapHOW neperpysku.

4.7.6 [Ina npoBedeHWs1 HaTypHbIX UCNbITAHWA, HEODXOAUMBIX ONS pelleHnsa 3afdadn uaeHTUuukauum,
TpebyloTcsi NPSIMOYronbHbIe NAacTUHLI M3 MaTepuanos, Ans KOTopbix HeobxogvuMa ngeHTudrkayms napame-
TPOB (X KONMWYECTBO ONPEAEensioT KoNMYecTBOM MaTepuanos, A4S KOTOPbIX HEM3BECTHbI NapaMeTpbl).

4.7.7 MNopagoK nogroTOBKM M MCNONb30BaHUA MaTepuarbHO-TEXHUYECKUX CPpeacTB B NPOLECCE UCTbI-
TaHUN:

- npuobpeTeHne K HacTpoika paboymx cTaHUWA;

- NpuoGpeTeHNe 1 yCTaHOoBKa Ha pabounx cTaHUMAX NporpamMHoro obecnedyeHus, oTeevatoLero Tpebo-
BaHusaM 4.3.1 n onucaHHoro B 4.7.1;

- NpMoBpeTeHne 1 yCcTaHOBKa UCTbITAaTENbLHOrO 0DOPYAOBaHWMA ANs NPOBEOEHWUsT HATYPHbLIX UCMbITaHWNA,
onncaHHoro B 4.7.5;

- U3roTOBINEHNE MaTEPUAanoB cornacHo 4.7 .6 Ana npoBeeHNs1 HATYPHbIX UCMbITAHUA, HE0OX04MMBbIX s
pelwweHnsa 3agadun ngeHTudmnkaymn.

4.8 lNpoTokon ucnbiTaHWn JOMKEeH cogepxaTth cnefytolyo MHdopmaLlumio:

- oNucaHue MakeTa;

- rpadpuK BXOAHOMO BO3AEWCTBUS OAMHOYHOMO MeXaHU4ecKoro yaapa Ha MakeT;

- rpad 1K BbIXOAHOMO BO34ENCTBUSA O4MHOYHOIO MEXaHMYecKoro yaapa B KOHTPOMNbHOW TOYKE MakeTa;

- UAEHTUULUPOBaHHbIE MapaMeTphl,

- rpadyk BXOQHOMO BO3OENCTBUSA MHOTOKPaTHOrO MexaHuveckoro yaapa Ha 3Kb;

- rpadVK BbIXOAHOTO BO3AENCTBUSA MHOTOKPaTHOrO MEXaHUYecKoro yaapa B KOHTponbHon Touke 3KB;

- OLleHMBaEeMble XapaKTepUCTUKW: YCKOPEHUs, NnepemMelleHmns, MexaHndeckne HanpsxkeHnsa B KB, Bpe-
M$ IO YCTanoCTHOro paspyLlueHusi. YCKopeHus, nepeMeLLeHnsi, MexaHmyeckme HanpsxeHns B KB He JomkHbI
npeBbilWaTh MakcManbHO OOMYCTUMble 3HAYEeHWs, 3adaHHble B HOPMATUBHbLIX OOKYMEHTax U TeXHUYecKou
JOKyMeHTauuu. Bpemsi 0o ycTanocTHOro paspylleHusl AOMKHO ObiTe Bonblue, YeM CyMMapHOe BpPeMS 3KC-
nnyatauun KB npu BO3oencTBUM MHOMOKPaTHOTO MexXxaHU4ecKoro yaapa;

- BbIBOAbI MO pe3ynstatam UCNbITaHUK.

5 TpeboBaHuMA K nogcucTeMe BUPTyanbHbIX UCNbITAHUA 3MEKTPOHHOM
KOMMNOHEHTHOM 6a3bl Ha BO3AeCTBME MHOIFOKPaTHOro MexaHu4eckoro ygapa

5.1 MNMoacuctema BUPTYanbHbLIX UCMbITAHWUIA 3MEKTPOHHOW KOMMNOHEHTHOM Ba3kbl Ha BO30eACTBME MHOTO-
KpaTHOro MexaHW4YecKoro yoapa oMmkHa oTeedate TpebGoeaHuam 1.3 u TOCT P 70201, aBnseTca cocTaBHOM
yacTtbto CAMNP 3KB B cootBetcTBMKM ¢ FTOCT P 70608.

5.2 Heobxoanmo Hanudue 6a3bl AaHHbIX MaTepuanos no U3nMKo-MexaHM4YecknmM napamMmeTpam.

5.3 NMopsaok npoBeAeHUA BUPTYanbHbIX UCNbLITAHUNA

5.3.1 NpoBoaAT naeHTUMUKALUIO NapaMeTpoB MaTepuanos Npu UX oTCyTCcTBUM B Base gaHHbIX. MoeH-
TUPULMPYIOT MOAYIb YNPYrocTh, koadduumneHTta NyaccoHa, napametpsl 3asncumoct KM oT mexaHunyecko-
ro HanpsbkeHusa ana yaapa. 3aHocaT uaeHTUULUPOBaHHbLIE 3HAYeHUsA NapaMeTpoB B 6a3y JaHHbIX.

5.3.2 YuuTbiBas, 4T0 0ObEKTAMWU BUPTYanbHbLIX UCMbITAHUIA ABNAKTCSA KOHCTpyKuun 3KbB, 3D-mogenn
koTopbix co3gaHbl B CAD-cuctemax B popmate STEP, npoBepstoT BbinorHeHne TpeboBaHWiA Mo yCTpaHeHuo
oWNnBOK, YNPOLLEHMIO U COXPAHEHUIO MOJENMW.

5.3.3 MNpoeogaT umnopt 3D-moaenu.

5.3.4 BeogaT maTepuansl getanei u3 6asbl gaHHbIX UK U3NKO-MEXaHWYeCcKe napaMmeTpsl Matepua-
MOB BPYYHYHO B CNydYae OTCYTCTBUA MaTepuarnoe B Ha3e JaHHbIX.

5.3.5 BBogaT kpenneHus koHcTpykuum IKB.

5.3.6 MNpoBogaT aBToMatmMyeckoe pasbuenune 3D-MoOenM KOHCTPYKLUMW Ha KOHEYHbIE 3MEMEHTHI.

5.3.7 BeogsaT rpaduky 3aBUCMMOCTU YCKOPEHWA MHOTOKPaTrHOro MexaHWM4Yeckoro ygapa oT BpeMeHW no
ocam X, Y, Z.

5.3.8 MNpoBogAaT pacyeT KoHCTpyKUMKM 3KB Ha BO3OeiCTBUE MHOTOKPATHOIO MEXaHUYeCKoro yaapa.
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5.3.9 B pesynbrarte pacyeTta nonyyawT cneylolne BhIXOAHbIE XapaKTepUCcTUKN:

- 3aBMCUMOCTM YCKOPEHWUSI MHOTOKPaTHOro MexaHW4ecKoro yaapa oT BpeMeHu no ocam X, Y, Z u cym-
MapHOTro B KOHTPOMNBHLIX TOYKaX;

- NepemMeLLEeHNs BO BCEX TOYKAX KOHCTPYKLUKU B AMana3oHe BpeMeHu no ocam X, Y, Z 1 cyMMapHhIe;

- YCKOpPEHUs BO BCEX TOUKAX KOHCTPYKLMU B AuanasoHe BpeMeHu rno ocsam X, Y, Z U cyMMapHbIe;

- BKBWBANEHTHbIE MEXaHWYeCKe HanpsKeHUsl BO BCEX TOMKaX KOHCTPYKLMW B AWana3oHe BPEMEHN;

- BpeMS 00 YCTanoCTHOro paspyLUeHus BO BCEX TOYKAX KOHCTPYKLMN.

5.3.10 [ns oueHkW nokasaTtenen cTonkocTM JA K BO3OENCTBMIO MHOTOKPaTHOMO MEXaHWYecKkoro yaapa
CpPaBHUBAKT PACCYUTAHHLIE BLIXOAHLIE XapaKTEPUCTUKU C AOMNYCTUMbIMWA 3HAYEHUSAMU, 3a0aHHBIMU B HOpMa-
TUBHbIX AOKYMEHTaxX U TEXHWUYECKOW JOKYyMeHTaLuu:

- NepeMeLLeHns BO BCEX TOUYKaX KOHCTPYKUMW B AnanasoHe BpeMeHu no ocam X, Y, Z n cyMMapHble
nepeMeLlleHnsa He AOMKHbI MPEBbLILAaTL MaKkCUManbHO A0MYCTUMBIX 3HAYEHWI;

- YCKOpPEHUA BO BCEX TOUYKAX KOHCTPYKUUM B AManas3oHe BpeMeHu no ocam X, Y, Z 1 cymmapHbie yckope-
HWA HEe O0MKHbI NPEBbILLATL MaKCMMarbHO AOMNYCTUMbIX 3HAYEHWIA;

- 3KBMBANEHTHbLIE MEXAHUYECKNE HaMNpPSKEHUs1 BO BCEX TOUYKAX KOHCTPYKLUU B AMANa30HEe BPEMEHU He
OOIMKHbI NpeBbilaTh MakCcUMansHO A0NYCTUMOE 3HAYeHUeE;

- BpeMs [0 YCTarnocTHOTO pa3pyLleHUs BO BCEX TOYKaX KOHCTPYKLUWM AOIMKHO ObiTe Bonblle, YeMm cym-
MapHoe Bpems akcnnyatauun 3Kb npy BO34eMCTBUM MHOFOKpaTHOrO MEXaHW4ecKkoro yaapa.

B npuvnoxeHun A npuBedeH npumMep NOACUCTEMbI BUPTYanbHbIX UCMLITAHUA 3NEKTPOHHOW KOMIMOHEHT-
HOW Basbl Ha BO3OENCTBME MHOMOKPaTHOMO MEXaHWYeCcKoro yaapa 1 pesynbstatos ee paboTbl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep noacucTeMbl BUPTYaNbHbIX UCNBLITAHUNA 3HEKTpOHHOﬁ KOMMNOHEHTHOWM 6a3bl
Ha BO3AeNCTBUE MHOrFOKpaTHOro MmexaHuM4yecKoro ygapa 1 pesyneratoB ee pa60'rb|

MpyMepoM NOOCUCTEMEI BUPTYanbHBIX MCMbITAHWIA 3NEeKTPOHHOW KOMNOHEHTHOI Baskl Ha BO3AeWCTBME MHOTOKpaT-
HOMO MEeXaHM4YEeCcKoro yaapa sBNsSeTcs COBOKYMHOCTb nogcuctem poccuinckoin CAMNP anekTpoHukW B HacTu BMPTYanbHbIX
UCMNbITaHUA — aBTOMaTU3NPOBAHHOW cMCTEMbI oGecnedyeHns HagexxHocTy M Kadectea annapatypbl (ACOHWUKA) (hitps://
asonika-online.ru/), npegHasHa4yeHHoOW ANs aHanusa U obecneveHns cToMkocT KB K KOMMMeKCcHbIM TeNnmnoBbLIM, Mexa-
HWYECKMUM, 3NEKTPOMarHUTHBIM BO34EWCTBUAM, YCTanoCTHOW NPOYHOCTH K TeNoMexXxaHMYeckuM BO3dencTBUAM, AN co3-
OaHng kapT paboumx peximmo JKB, aHanuaa nokasartenen HagexxHocTn KB v cozgaHua undposbix aBonHnkoB JKB.

ACOHWMKA — 310 3amMeHa HaTypHbIX UCMbITAHWIA onbITHeIX 06pa3uoB KB BUpTYaneHBIMW UCNBITAHUSAAMU Ha BHELL-
HWE MEeXaHWYeCKNE, TENMNOBLIE, ANEKTPOMAarHUTHLIE U APYrMe BO3AENCTBUSA eLle 0 UX U3rOTOBNEHUA. JTO 3HaYUTENbHanA
9KOHOMMWS AeHEeXHbIX CPeACTB W CoKpalleHWe cpokoB co3gaHusa 3KB npu ogHOBpeMeHHOM MOBbILWEHMN KaYecTBa W Ha-
OEXHOCTW 3a CYET COoKpaLLEeHUst KONMYecTBa HaTYPHbIX MCTbITaHWIA.

WMcnone3ytoT cnegyioline nogcucTeMb:

ACOHWMKA-M-3D: nogcuctema aHanuaa n obecrnedeHus CTOMKOCTU NPOU3BOSbHEIX 06beMHBIX KOHCTPYKUMA IKE K
MexaHW4eCKUM ¥ TeNOBbIM BO34ENCTBMAM C BO3MOXHOCTLIO MMMOPTa reoMeTpun 3 pasnuyHbix CAD-cuctem;

ACOHWMKA-MI: nogcuctema MaeHTMuUkaumm mnanko-MexaHU4ecknx U Tennodmnanyecknx napaMmeTpoB Moaenewn
OKB;

ACOHWMKA-B[: nogcuctema ynpaeneHus 6azamu gaHHbiXx 3KB 1 matepuanos no reoMeTpuyecknm, pusmko-Mexa-
HWYECKMUM, YCTaNOCTHBIM, TENNOMU3NYECKUM, SMEKTPUYECKUM U HAAEXKHOCTHEIM NapaMeTpam.

Pesynetatel pabotel nogcuctemel ACOHWKA-M-3D npeactaBneHs! Ha pyucyHkax A.1—A.10.

PucyHok A.1 — KoHeTpykuusa 3KB, nmnoptupoeaHHasa 3 CAD-cuctemel B nogcuctemy ACOHWUKA-M-3D
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PucyHok A.2 — AeTomaTuyeckoe pasbueHne Ha KOHEYHbIE ANeMEHThI

& ACOHVIKA HEIES

Hasganue TonwuHa ~
134 AMr3 roCT 17232-99 (6e3 TepmoobpaboTku) oT 25 a0 80
135 AMr3 rOCT 17232-99 (6e3 Tepmoo6paboTku) o1 11 go 25
136  |AMr3.M FOCT 21631-76 (6e3 TepmMo06paboTKK) oT 5 a0 10.5
137 |AMr5.M4 TOCT 21631-76 4
138 |AMré roCT 17232-99 (6e3 Tepmoo6paboTku) ot 11 g0 25 -
139 AMré roCT 17232-99 (6e3 Tepmoo6paboTku) o7 25 Ao 50 =
140 AMré rOCT 17232-99 (6e3 Tepmoo6paboTku) o1 50 ao 80
141 AMré roCt 21488-97 (6e3 TepMo06paboTku) o7 8 po 300
142 AMré roCT 21488-97 (6es TepmoobpaboTku) oT 300 g0 400
143  |AMré.6 rOCT 17232-99 (6e3 TepmoobpaboTku) ot 11 go 25
144 AMré.b roCT 17232-99 (6e3 Tepmo0BpaboTKM) ot 25 ao 50
145 |AMr6.6 rOCT 17232-99 (6¢3 TepM0060a6OTKMI o150 20 80 it

Mowck: |150 M 19

ACOHUKA

+f Npunsats X Otmena

PucyHok A.3 — [JuanoroBoe okHo Ana Beibopa matepuana us 6a3bl AaHHbIX
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ACOHMKA -

MNpubop
3apaliTe NnapameTpel MaTepuana

MexaHuueckue l)"cranocmue] Tennosue] AononaHuTensHo |

Tun marepuana

@ 3arpysute us 64 | & WsoTponHbif (" OproTponHuii

MNaoTHOCTL [KF/MA 3] 7460
Mogyne ynpyrocru, [[Ma] 207
Ko3d duumeHT MyaccoHa, [0TH. ea.] 0.27

Aonycrumoe HanpaxeHue [MNa] 200

Ko3d duumMeHT MexaHNYecknx NoTeps

ANA BUEPaUMHK [0TH. eg)] 0.02

ANA yaapa [oTH. ea.] 0.0015

[V YuMTHBATb HEAMHENHOCTY

Ko3d duuyment sasmcumoctv KMIM oT HanpsxeHua

ans euBpauum [otH. eal [2.2E-8

ANS yaapa [oTH. ea)] SE-6

ACOHUKA

? Cnpaska +/ Mpunste | X OtmeHa |

PucyHok A.4 — [InanoroBoe oKHO ANs 3ajaHUsa napameTpoB matepuana

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-71135-2023

roCT P 71135—2023

13/20


https://gostexpert.ru?utm_source=pdf&utm_medium=67940
https://gostexpert.ru/gost/gost-71135-2023?utm_source=pdf&utm_medium=67940&utm_term=page

FOCT P 71135—2023

B

MexaHu4eckue BO3eAcTBna

BseanTe rpadukn MeXaHHUYECKHUX BO3AEACTENI

QIEILI Bpema, Mcex [—

Bug B03aeHCTBMA

" TapMoHHuecKan BHEPALMA
' CnyvaiiHaa BMGpauma

" Ya

(" AKyCTMUECKMI Wyk

[V PaBHOe no Bcem ocam
Hanpasnexue gencrena
[

158

P

Epems, mcek

ot o

Ao 5

LWar, mcex |0.1

YekopeHHe, g

w B
o o

Npoune NapameTpel
KONNYECTED yaapos

3

WHTEPEAN (NE40EAHMA, MCEK
10

? Cnpaska

10.000

ACOHUKA

Yekoperue, g

¥Ycropene, g

2,000 [
1.000

N

0.000 0.500 1.000

2.000 2,500
Bpema, Mcex

4.500 5.000

v/OK | }( OTmeHa |

10

PucyHok A.5 — patuk 3aBMCMMOCTH BXOAHOMO CYMMapPHOro YCKOPEHUS MHOMOKpaTHOro
MEXaHW4eCKoro yaapa 0T BpeMeH!

Mepemewenmne | YckopeHue

MepemeuieHve

CyMMapHoe

(G
y9.685E-08

Hanprxenue

¥Ycranocte ||Bpema = 0.0003375 cex ¥

PucyHok A.6 — CymMapHble nepeMeLLeHnsa Bo BCeX ToUKax KoOHCTpyKkuuu KB npu Bo3AedcTBMU MHOTOKPaTHOMO
MexXaH4ecKoro yaapa B 3a4aHHblid MOMEHT BpEMEHH
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Nepemewenne | Yckopenwe | Hanpmkenwe | Ycranocte [V abconoTHbie sHaueHua IBpem.: 0.0003375 cex v

YcKkopeHve
CymMmapHoe

(@)
17,32
17,32
817,32

PucyHok A.7 — CymMMapHble YCKOpeHUs BO BCEX TOYKax KoHCTpyKuuu SKB npu Bo3aeicTBUUM MHOTOKPaTHOTO
MexaHW4ecKoro yaapa B 3agaHHbIi MOMEHT BPEMEHHN

Nepemeuienne | YckopeHue || Hanpskewwe | Yctanocte ([~ % oT gonyctumbix | [Bpems = 0.0003375 cex ¥

Hanpsirenve
3JKBHBANEHTHOS
(MNa)
_0,0004145
=10,0003685
0,0003224
B0,0002764
0 0002303
—10,0001843
{0 0001382
[ °-214€-05
4,608E-05
2,926E-08

PucyHok A.8 — OKBMBaneHTHbIE MEXaHWYEeCKVe HaNpaXKeHNs BO BCeX ToYKax KOHCTpykuun KB
npW BO3OEWCTBMN MHOTOKPaTHOMO MEXaHMYeCcKoro yaapa B 3a4aHHbIA MOMEHT BpeMeHu
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Mepemeuierne  Yckopewne | Hanpsxenwe | Yeranocrs | Kon. yaspos

Ycranoctb
ManoumKnosaa
(cek)

3,151E+04
3,331E+04
3,521E+04

PucyHok A.9 — Bpema 4o yCTanocTHOrO paspyLUeHusl BO BCEX TOYKax KOHCTpyKunn 3KB
NPy BO3OENCTBUM MHOTOKPaTHOrO MeXaHW4eckoro yaapa

L ACOHWKA (- o[

TpaduK B y3nax

17,321 | —

Y3en 38N

15.589
13.857
12.125

10393 1

8.661

6.928

Yexopenna CYM, g

5.196

1,732

o

0.000 2.500E-03  S.000E-03  7.500E-03 0.010 0.013 0.015 0.018 0.020 0.023 0.025

Bpenma, cex

? Cnpaexa W oK [ X Otmena |

PucyHok A.10 — INpadmk 3aBUCMMOCTH BbIXOAHOMO CYMMAPHOTO YCKOPEHWS MHOTOKPaTHOMO MEXaHUYeCKOro yaapa
OT BPEMEHMW B KOHTPOSMBHOM TOYKE KOHCTpYKUMM IKEB
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(1]

(2]

(3]

(4]

(5]

roCT P 71135—2023

Bubnuorpadcun

PacnopsikeHne MNpaeuTensctea Poccuiickon Pepepaumm ot 6 HosGpa 2021 . Ne 3142-p «CTpaTternyeckoe Harnpas-
neHune B obnactu undpoeoi TpaHcopmalmm obpabaTtbiBatolLnX oTpacne NPOMbILLIEHHOCTHU»

Wanymoe A.C. JopoxHasa kapTta paseutus « CAIMNP anekTpoHWKK Bbile MMpoBoro ypoeHA». Koepoe: OO0 «HUK
«ACOHWKA», 2020. 24 c. — Pexum goctyna: https://asonika-online.ru/news/432/

ABTomaTManpoeaHHas cuctema ACOHWMKA ona mogenupoBaHusi OM3MYECcKUX MPOLECCOB B PaaMO3NeKTPOHHbIX
cpefcTBax ¢ y4eToM BHewHux Bo3genctemi/lNog pen. A.C. Wanymoea. M.: PaguoTtexHuka, 2013. 424 c.

Wanymos M.A., Wanymoe A.C. BupTyansHas cpega npoektnposaHus POC Ha ocHOBe KOMIMNEKCHOro MogenupoBa-
HWUA hnandeckux npoueccos. — Bnagumup: Bnagumupckuin ounnan PAHXUIC, 2016. 87 c.

O606LWeHHas MeToOMKa MOAENMPOBaHUS MeXaHUYeCKMX 1 TemnepaTtypHbix ucneitannin. Sryr « MHUAPWIM». 2020
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YOK 621.865:8:007.52:006.354 OKC 31.020
29.100.01

Kntoyeskle crnosa: nogcucrema, BUPTYyalbHblIE NCMbITAHWUA, MHOIOKpPaTHbIA MeXaHU4YeCKUn yaap, SnekKTpoHHadA
KOMMOHEHTHas baza, YCKOpeHue, nepemelleHne, MexaHm4eckoe HarnpaxeHue, speMa 40 YCTarnoCTHOro pas-
PYWEeHWA

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/ 20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71135-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67940
https://gostexpert.ru/gost/gost-71135-2023?utm_source=pdf&utm_medium=67940&utm_term=page

Penaktop H.B. TanaHoea
TexHuueckui pepaktop M.E. Yepenkosa
Koppektop C.M. @upcosa
KomnbloTepHas BepcTka M.B. Maneeegoli
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MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

CoszpgaHo B eguMHM4HOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ansa koMnnektToBaHua PegepanbHoro MHopMauuoHHoro hoHaa cTaHaapTos,
117418 Mockea, Haxumosckuii np-1, 4. 31, k. 2.
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