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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
perynnpoBaHnio u metTponorin ot 14 Hoabpsa 2024 . Ne 1668-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 «UMHcTUTYT cTaHgapTuzayumny», 2024

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

Pa3paboTka HacToswero cTaHaapTa Bel3aBaHa HeobxoAMMOCTb0 aBTOMATU3UPOBAHHOTO aHanuaa cTon-
KOCTW 3NeKTPOHHOM KoMNoHeHTHol 6a3kl (3KB) k BO3AencTBNI0 OOQMHOYHOIO MEXaHNYECKOTO yaapa Ha paHHUX
aTanax npoektupoaHusi KB Ha ocHoBe MaTemMaTMYecKoro MoOAENMpPOBaHUS U BUPTYalbHbIX ncnbliTaHuin IKb
Ha BO3OEWCTBME OAMHOYHOIO MEeXaHW4YecKoro yaapa Ans CHUXKEHWs 3aTpaTt Ha paspaboTky, Npou3Bo4CcTBO U
obcnyXuBaHue 3a cHeT NOBLIWEHWs Ka4yecTBa pa3paboTok.

HacToswumi cTaHgapT pacnpocTpaHsaeTca Ha nokasaTtenu ctokoct KB k BO3oeNCTBMIO OQMHOYHOTO
MexaHudeckoro yaapa. Llenbio ctaHgapTa sBnaeTcs agToMmaTu3auusa aHanuaa nokasatenei ctonkoctn 3KB k
BO30EMNCTBMI OOMHOYHOTO MEXAHUYECKOro yaapa C NpUMeHeHMeM MaTeMaTUYECKOro MOAENMPOBAHUSA U BUP-
TyanbHbIX UcnbiTaHuid OKb Ha Bo3AelCcTBUE OAMHOYHOMO MEXaHWUYeCKOro yaapa, CHUKeHWe 3aTparT Ha paspa-
©OTKy, MPOM3BOACTBO 1 0BCNyKMBaHWE 3a CHET NOBLILEHWS Ka4ecTBa pa3paboTok.

MpMMeHeHWe MaTeMaTU4eCcKoro MoAenMpoBaHna U BUPTYyanbHbIX ucnbiTaHuii OKB Ha Bo3gencTeme ogun-
HOYHOrO MEeXaHWYeCKOro yaapa Ha paHHWX 3Tanax NPoeKTUPOBaHUA 00 M3roTOBMEHUSA ONbITHOro obpasya no-
3BONUT n3bexatb oTkazoB IKB MM 3HAUUTENBLHO COKPaTUTL MX HA 3Tane UCMLITAHWUIA ONbITHOrO obpasua, co-
Kpallas TeM CaMbIM KOMMYECTBO MCMNbITAHUIA ONbITHOTO obpasua, BO3MOXHbIE nTepauum no gopaboTke cxem n
KOHCTPYKUWIA, 3aTpaThbl Ha pa3paboTky Kb npyv ogHOBPEMEHHOM MOBLILLIEHWUN Ka4ecTBa M HageXHoCTH, B TOM
4yucne B KpUTUYECKUX pexkumax paboTbl, genas KB KOHKYpeHTOCMOCOOHON Ha OTeYeCTBEHHOM WM MeXayHa-
POLHOM pbliHKax (cm. [1]—I[4]).

Vcnonb3oeaHmne npu aHanuse ctorikocT KB k BO3OeNCTBUK OOVMHOYHOTO MEXaHWYECKOro yaapa Ha-
TypHbIX ucneiTaHuin KB Ha Bo3aencTBMe OQMHOYHOIO MEXaHUYECKOTro yaapa HEBO3MOMXHO, TAaK Kak aHanus
NpoOBOOMWTCS elle OO0 W3roTOBMEHWst onbiTHOro obpasua. BupTtyanuzauus ucneitaHui 3Kb Ha BozgencTeue
OO MHOYHOrO MexaHW4ecKoro yaapa npu aHanuae ctorkoctn Kb K BO34eNCTBUI0 OOMHOYHOTO MEeXaHUYeCcKoro
yoapa ssnsietcs besansrepHaTvBHOW. Be3 npumMeHeHWs MatemaTM4ecKoro MogenMpoBaHUs Hemnb3si onpege-
nuTb Nokasatenn ctoikoctv KB K BO3AEMCTBUIO OOMHOYHOIO MEeXaHWdeckoro yaapa. [aHHblil nogxon sB-
nAeTcst MHPOPMAaTMBHLIM, Tak Kak bnarogaps emy Ha 3Tarne NpoeKTUPOBAHUA OTCreXuBaeTcs BonbWKMHCTBO
BO3MOXHbIX 0TKazoB JKB no mexaHn4yeckum xapaktepucTukam, 1 3 ekTUBHLIM, TaK Kak 13-3a HeqopaboTok
npoekTupoBanusa IKB, BCKPLITLIX yXKe NyTeM HaTypHbIX UCMbLITAHWA, BO3MOXHO MHOXECTBO MTepauuii: gopa-
©oTKa npoekTa — WMCMbITaHWs OMbITHOTO 0bpasua — fgopaboTka NpoekTa U T. 4., YTO 3HAaYUTENbHO YBenvynBa-
€T CPOKW W CTOUMOCTb pa3paboTkiu.

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

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NOACUCTEMA BUPTYANbHbIX UCNBITAHWUA SNEKTPOHHOW KOMMOHEHTHON BA3bI
HA BO3QEACTBME OQUWHOYHOIO MEXAHWYECKOIO YOAPA

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

Oarta eBegeHna — 2025—01—01

1 O6nacTb NnpUMeHeHus

1.1 HacTtosiwmin ctaHaapT npefgHasHadeH Ong NpuMeHeHns npeanpusaTUAaMU MPOMbILLNEHHOCTU U Op-
raHu3auMsMmn Npyu UCNonb30BaHUW LU POBLIX ABOMHMKOB 3NEKTPOHUKW HA paHHWUX aTanax NpoekTUpoBaHus,
M3roTOBMEHWS W UCMNbITAHWUIA ANEKTPOHHOW kKoMnoHeHTHon 6a3bl (OKB), a Takke Ha BCex nocnegylwmx aranax
*KM3HeHHoro uukna IKB.

1.1.1 MNogcuctema BUPTyarbHbIX UCNbITAHWA 3NEKTPOHHOW KOMMNOHEHTHOW Ba3bl Ha BO3OeNCTBME 0oau-
HOYHOrO MEXaHNYeCcKoro yaapa npyMMeHsieTcs Ha paHHUX aTanax npoektuposaHunsa IKB cnegytowero HasHadve-
HUA: NPOMbILUNEHHas, ANA SHEePreTUkM, 0DOPOHHO-MPOMbILLNIEHHOrO KOMMMEKCca, aspoKOCMUYEeCKO oTpacnu,
CYOOCTPOEHUS, MegunuUnHCKas, aBTOMOOKNbHasA, ANA HAaBUraumMv v paguonokauuu, notpebutensckas, 4nsa du-
cKanbHOro 1 Toproeoro 06opyaoBaHus, CBA3N (TENEKOMMYHUKALNK), BLIMMCNIMTENBHOW TEXHUKW, ANA aBTOMa-
TU3aUMW U WHTENMEKTYanbHOro ynpaeneHusi, cucteM 6e30nacHOCTM, CBETOTEXHUKW, aBTOMAaTW3MPOBAHHOIO
TpaHcnopTa 1 ABMKYLLENCA POOOTOTEXHUKM.

1.1.2 3KB Bko4aeT B ceba MMKpOCXeMbl, TPAH3MCTOPbI, AMOAbI, PE3UCTOPbI, KOHAEHCATOPbI U T. 4.).

1.1.3 Ha 3KE okazbiBaeT BNusiHMe BO3AEWCTBUE OAUHOYHOIC MexaHuyeckoro yaapa. OguHoYHbIi Mexa-
HWYeCcKUA yaap MOXeT NpUBOAWTL K HecooTBeTcTBUAM QKB TpeboBaHnsM K ux CTOMKOCTH (MPOYHOCTU W YCTOW-
YMBOCTW) K BO3OEWNCTBUIO OOWHOYHOTO MEeXaHWM4eckoro yaapa. Hactoawmi ctaHgapT ycTaHaBnvMBaeT OCHOB-
Hbl€ MONOMXEeHWA TEXHOMNOIMM, NO3BONSALWEN NPOBOAUTE aHanna nokasaTtenen ctonkoctn KB k BozgencTBmio
OOWHOYHOTO MEexaHW4YecKOro yaapa c npuMeHeHueM mMmaTeMaTu4eckoro MOAenMpoBaHWA U BUPTyanbHbIX UC-
neiTaHuii OKB Ha Bo3geicTBYe OQVHOYHOIO MexaHWYecKoro yaapa npy npoeKTupoBaHuu.

1.2 AHanuz nokasaTenen ctorkocty IKB K BO3OEACTBUIO OAMHOYHOIO MexaHW4eckoro ygapa Heobxo-
AWMO OCYLLEeCTBMATE Ha paHHMX aTanax npoektupoBaHua OKB nocpegcTBomM npoBegeHUsa MaTteMaTU4eckoro
MOOEenupoBaHWUs U BUpTyanu3auun ucnoitaHnii Kb Ha Bo3gerdcTBMe OOMHOYHOMO MEXaHUYEeCKOro yaapa npu
NPOEKTUPOBAHWMN.

1.3 [Ina aHanv3a nokasaTenein ctonkoctv 3KB k BO3OeicTBMIO OAMHOYHOIO MEXaHWYEeCcKoro yaapa me-
TOAOM MaTemaTWyecKoro MogenupoeaHns (Buptyanusauun ucneitaHnin OKB Ha Bo3gencTBME OfMHOYHOMO Me-
XaHWUYeCcKoro yaapa) cnegyeT NPUMEHATL aTTeCTOBaHHLIE MporpaMMHele cpedcTBa, a Npy HeobxoguMocTy —
aTTecToBaHHbIe MporpaMMmHo-annapaTHele cpeactea. TpeboBaHMsA K NMporpaMMHo-annapaTHeIM cpeacTeam
yCTaHaBMMBAaIOT MO COrMacoBaHUIO C 3aKasdyukamu.

2 HopmaTtuBHbIE CCbINKN

B HacTosilLeM cTaHAapTe UCNoNb30BaHbl HOPMATUBHbBIE CCbINIKW Ha crefylwmve cTaHaapThl:
FOCT 30630.1.10 (IEC 60068-2-75:1997) MeToab! UCMbITAHUA HA CTOMKOCTb K MEXAHWYECKUM BHELLIHUM
BO3OENCTBYHOLUM hakTopaM MaLluH, MPUBOPOB 1 APYTrMX TEXHUYECKUX n3nenuin. Yaoapsl no o6onoudke uagenus
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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 HacTosiwwmiA cTaHgapT ycTaHaenvBaeT TpeboBaHMA K aBTOMaTU3MPOBaHHOMY aHanvay nokasatenen
ctorkocT KB Kk BO34eNCTBMI0 OOUMHOYHOTO MEeXaHMHYeCcKoro yaapa Ha OCHOBE MaTeMaTM4eckoro Moaenupo-
BaHWs U BUPTyanbHbIX UcnbiTaHuin OKB Ha Bo3geicTBMe OQMHOYHOMO MEXaHMYeCcKoro yaapa.

[ns nocTuxeHWa NocTaBneHHON Lenu B cTaHA4apTe YyCTaHOBMEHbI cnedyline eauHble TpeboBaHus:

- K TEXHOMOTMW aBTOMAaTU3MPOBAHHOTO aHanu3a nokasartenei ctoiikocTn OKB K BO3OeiCTBMIO OfWUHOY-
HOro MEXaHW4ecKoro yaapa;

- MOACWUCTEME BUPTYarbHbIX UCTBLITAHWIA 3NEKTPOHHOM annapaTtypbl Ha BO34EeNCTBUE OOWHOYHOTO Mexa-
HWUYecKoro yaapa.

3.2 OpraHuzauus paboT Mo MPUMEHEHWID TEXHOMNOTrMWM AaBTOMAaTU3MPOBAHHOMO aHanu3a fnokazaTenen
ctorkocT SKB K BO34eiCTBMI0 OOUHOYHOTO MEXaHUYECKOrO yaapa Ha OCHOBE MaTeMaTU4ecKkoro Moaenupo-
BaHWA U BUpTyanuaauuu ncneitaHuii KB Ha Bo3gelcTBMe OQMHOYHOTO MEXaHWYeCKOro yaapa npu npoekTu-
pOBaHWM yCTpoeHa crefytolimumM obpasom:

a) OKB noggepralT UCMBITAHWK B TPEX B3aWMHO NEpneHAUKYNsAPHbLIX HANPaBneHusx;

6) NpoOBOAAT UCMbLITAHWSA HA BO34ENCTBUE OAWMHOYHOTO MeXaHUYecKoro yaapa, KoTopoMy MOryT noasep-
ratbCsl U3AENUsA B NepUon 3KCMNyaTaluu Unum npy TpaHCNopTUPOBaHUM,;

B) UCMLITAHUE Ha BO34ENCTBME OLMHOYHOMO MEXaHUYeCcKoro yaapa npoBoAsT ANs NPOBEPKKU CNocoBHO-
CTW U30enus BLIMOMHATL CBOW dYHKUWMMW NOCe NpekpaLleHns 3Toro Bo3geicTeus. B page crnyyaes npoBepsioT
paboTocnoco6HOCTL U3Aenuii B NpoLecce BO3AeHCTBUA OANHOYHOMO MeXaHW4eckoro yaapa;

r) ecnu He 3agaHa opma yoapHOro MMNynbca, TO 3a4aloT MPsSIMOYroMbHbIA UMMYNbLC Kak Hanbonee
OnacHbIA (MMeeT LUMPOKUI CNEeKTp).

4 TexHONOrMA aBTOMaTU3MPOBAHHOrO aHanM3a nokasaTternien CTOMKOCTU
3NEeKTPOHHOM KOMMOHEHTHOMN 6a3bl K BO3AEACTBUIO OAUHOYHOIO
MeXxaHM4ecKoro ygapa

4.1 KoHe4yHOW uenbi aBTOMaTU3WPOBAHHOIMO aHanusa sBnaeTcs npoBepka cnocobHoctn 3KB coxpa-
HATL CBOW MapamMeTpbl B npefernax yCTaHOBMNEHHbLIX HOPM BO BpeMs W nocrne BO3AeWCTBUSA OAWHOYHOMO Me-
XaHu4veckoro ygapa. [NpoBepsaoT yaapHyo YCTORYMBOCTL W yaapHyo npodHocTe IKB no FOCT P 30630.1.10.

Takke paccmaTpuBalT MaTeMaTUYECKOe MOAENUWPOBaHUE U BUPTyanuaauuo ucneitanuin 3Kb Ha Bo3-
OeucTBre 0gMHOYHOIro MeXaHWYecKoro yaapa ¢ NoBbllEeHHbIMW 3Ha4eHNAMIU NapaMeTpoB (B KPUTUHECKUX pe-
XUMax, B TOM YMCME HEBOCMPOW3BOAUMbIX NPU HATYPHbLIX UCTILITAHWUSX).

ObbekTaMmn BUpPTYanbHbIX UCMNbITAHWA ABNAIOTCA NPOM3BONbHble KOHCTpPykumMn 3KB, 3D-mogenu koTo-
pbix co3paHel B CAD-cuctemax (Computer-Aided Design — aBTOMaTu3anpoBaHHaa cUcTeMa Ons NPOeKTu-
pOBaHWSA U CO34aHUS TeXHUYECKUX YepTexei) B popmate STEP (Standard for Exchange of Product model
data — cTaHgapT obMeHa MoAenbi OaHHbIX M3Oenus).

2
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4.2 OueHMBaeMbIMN XapakTePUCTUKaMK SIBMAIOTCA YCKOPEHWS, NepeMeLleHns, MexaHuyeckne Hanps-
eHusa B IKB.

4.3 YcnoBusa npoBeneHusi BUPTyanbHbIX UCNLITAHUA

4.3.1 Hanuuve poccuiickoro nporpaMmmHoro obecnedyeHus, npegHa3Ha4YeHHOro Ans MoAenMpoBaHUs
OKE Ha Bo3geiCcTBMe OOMHOYHOMO MEeXaHWMYEeCKOro yaapa, BHEAPEHHOro Ha BegyLLmMx npeanpuatusax Poccui-
ckon degepaumn, KOTOpPOE ABMSETCH COCTABHOW YacTbl CUCTEMbl aBTOMAaTU3MPOBAHHOMO MPOEKTMPOBAaHUS
(CAIP) 3KBb B cooteetctBum ¢ TOCT P 70201, TOCT P 70608.

4.3.2 Hanuuwne koppekTtHoi 3D-monenu 3KB B cbopmaTe STEP, oTBevatoLlein TpeGoBaHUSIM MO yCcTpaHe-
HUIO OLWIMBOK, YNPOLLEHUIO U COXPaHEeHWO Mogenu (cMm. [5]).

4.3.2.1 TpeboBaHUs NoO yCTPaHEHWUD OLLIUDOK:

- He JOmKHO BbiTb NepeceyeHnn getanen. OHM OOMKHbI KacaTbca Apyr Apyra;

- 0oQHa geTanb OIKHA KacaTbCs OPYror Mo HEeKOW NOBEPXHOCTU ¢ Kakon-nubo nnowaabio. He gonycka-
I0TCH BapwaHTbl, KOrda ofgHa feTanb KacaeTcsa ApYrow no NUHUK UK B TOYKe (MOBEPXHOCTbLID KacaHus OABYX
JeTtanei SenseTcsa NUHUS UK ToYKa);

- He JOMKHO BbITh cBoBOoAHO BUCALLMX AeTanei. OHW JOMKHBI UMETb COEAMHEHMWS C APYTMMUW AeTansaMu.

4.3.2.2 TpeboBaHUs Mo YNPOLLEHVNKD MOZENN:

- cnepyeT ybpaTb Bce KpenexHble AeTanu, Bce BUHTHI;

- cnepyet ybpatb dacku, Menkue ckpyrrneHus (C paguycom <2 Mm);

- MOBEPXHOCTWN CNOXHON hOPMbl — MENKMe opebpeHns KpynHbIX NOBEPXHOCTEN HeobxoguMo caenatb
rmagkumu,;

- ecrnu B MOAENU ecTb LUeCTUrpaHHUKU (B CEYEHUW JeTanu LecTUrpaHHKK), cneayeT CKpPYrMuTb rpaHu
LWecTUrpaHHuKa paanycom ckpyrrneHmsa 1 Mm;

- HeobxoouMO yaanuTb BCe OTBEPCTUA BCEX AEeTanen, KPOME KpenexHbiX OTBEPCTHN;

- cnepyeT BbibpaTk «TBepable Tena» npu coxpaHeHuu B dopmate STEP mopgenu B CAD-cucteme, B
KOTOpOW co3faBanachk gaHHas Moerb.

4.3.3 Hanuuune cnegytowmx U3nMKo-MmexaHN4eckux napametpoB Matepuanos OKB:

- MMOTHOCTb;

- MOOynb ynpyrocTu;

- koapuumeHT lNyaccoHa;

- koahbpunumeHT mexaHndecknx notepb (KMIM) ons HadanbHOM TOYKM NTMHEMHOTO y4acTka 3aBUCMMOCTM
KMI oT mexaHn4ecKkoro HanpsekeHuss uarnba, BO3HMKaOLWEro npy Bo3AencTBUM OAWHOYHOMO MEXaHWYeCcKoro
yAapa;

- koadduumeHT 3aucumoctt KMI oT mexaHuyeckoro HanpsikeHus uarnba, BO3HWKaKLLLEro Npu BO3-
OeNCTBUU OQWMHOYHOIO MexaHu4eckoro yaapa.

B3anmMocBA3b TENMOBLIX M MEXaHWYECKMX NPOLEeCccoB B KOHCTpYKkuusix KB obycrnoBneHa BNUsHMEM Te-
NMOBbIX MPOUECCOB HA MeXaHW4YecKne — TemMnepaTypHbIMKA 3aBUCUMOCTAMM (DU3NKO-MEXaHWYeCKUX napame-
TpoB — mogyns ynpyroctv v KMIM — gns matepuanos koHcTpykumin SKB. C pocTom Temnepatypbsl Mogynb
ynpyroctu ymeHbluaetcs, a KMIM yeenuunsaetca. 3aeucumoct mogynsa ynpyroctn u KMIM oT Temnepatypbl
MOTyT annpoKCUMUPOBATLCS NMUHENHBIMKU NofnuHoMamu (cM. [5]).

[aHHble napameTpbl MOTYT BbITb NOMy4YeHbl NyTeM UAeHTUdUKaumum (cMm. [5]).

4.4 PexXXMMbl BUPTYarbHbIX UCTMbITAHWA

MapameTpbl OAMHOYHOIO MEXaHWYEeCKOro yaapa (YMCNeHHble 3HaYeHWUs 3a[alTcs B TEXHWYECKOM 3a-
JaHun Ha paspabotky 3KB):

- MWKOBOE yOapHOe YCKOPEeHWe 0OHOro MMNynbca, J;

- ANUTENbHOCTL OAHOrO YAAPHOro UMMYIbCa, MC.

4.5 Mopapok npoBegeHUA UCNbITAHUNA

4.5.1 lNpoBogaTt uaeHTUdukauuio rUsnko-mexaHn4ecknx napametpoB maTtepuanoB IKb, ykasaHHbIX
B 4.3.3, npn ux orcytcTBun (cMm. [5]). MNpu 3TOM no peaynsTatam HaTYpPHbBIX UCMLITAHUA ONpedenswT 3aBUcK-
MOCTb YOapHOro YCKOPEHUS OT BPEMEHW B KOHTPOMbLHOMW TOYKE, KOTOPYH WUCAOMNb3YHT NpU MaeHTUuKaumnm.
MpenBapuTtensHo paspabaTbiBaloT NPOrpaMMy HATYPHbLIX UCMBITAHUA U M3rOTABNMBAKT MAKeTbl MNACTUH NS
HaTYpPHbIX UCMbITAHWUN.
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4.5.2 WpeHtndmumpoBaHHbie napameTpbl Mmatepuanos Kb 3aHocAT B 6a3y gaHHbIX ONs UCMonb30Ba-
HWA B Mpouecce MOAenMpoBaHuMA.

4.5.3 MpoeogAaTt noarotoBky 3D-monenein B coopmate STEP koHcTpykumin 3KB B CAD-cuctemax, oTee-
yawLwwmx TpeboBaHUAM MO YCTPaHEHUIO OLWWBOK, YNPOLLEHUIO U COXPaHEHUIO Modenu, NpuBeeHHbIM B 4.3.2.

4.5.4 MNpoBogsaTt uMnopT Mogenei B popmate STEP KoOHCTpyKUMIA B NoACUCTEME BUPTYanbHbIX UCMbITA-
HWUIA 3NEKTPOHHOW KOMMOHEHTHOM 6a3bl Ha BO3AEACTBUE OAMHOYHOMO MEXaHU4YecKoro yaapa.

4.5.5 MNpoBogAT BUpTyanbHbie UcnbiTaHus OKb Ha BO3AencTBUE OOQMHOYHOMO MEXaHW4YecKkoro yaapa c
NpUMEHeHNeM MOAENMpoBaHNs MexaHnyeckx npoueccos B 3K Ha Bo3gencTBME OAMHOYHOIO MeXaHU4YecKko-
ro yoapa. OnpenensioT 3aBUCUMOCTH YCKOPEHUS! OOWHOYHOTO MEXaHWYEeCKOoro yaapa OT BPEMEeHU B KOHTPOIb-
HbIX Toukax JKB.

4.5.6 Mo pe3ynsTatam BUPTYanbHbIX UCMbITAHWIA COCTABNAIOT OTYET, B KOTOPOM NpUBOAAT MHOpMaL o
06 oUeHMBaeMbIX XapakTepucTmKax.

4.5.7 MecTo npoBegeHUA UCNbITAHUN

McnblTaHMa MoryT npoBoOaAUTh:

- caMu NpednpuaTra Npy HAaNWYMUKM NOACUCTEMbI BUPTYaANbHLIX UCMbITAHWIA 3NEeKTPOHHOM KOMMOHEHTHOW
Ba3zbl Ha BO3OENCTBME OQMHOYHOIO MEXaHUYECKOro yaapa;

- LleHTp kOMneTeHUMi B 06rnacTv MOAENMPOBaHUA U BUPTYanbHbIX ucnbitTaHuin Kb 1 anekTpoHHOR
annapaTtypbl Ha BHeELWHWE BO34EWUCTBMA NO 3aKasy npeanpuaTUa Npu OTCYTCTBUKM Y HEro NoACcUCTEMbI BUP-
TyanbHbIX UCMbITAHWA 3MEKTPOHHON KOMMOHEHTHOW 6asbl Ha BO34EWCTBUE OOMHOYHOrO MEeXaHW4ecKoro
yoapa.

4.6 O6paboTka, aHanNnu3 u oUeHKa pe3ynbLTaToB UCNLITAHUN

4.6.1 Ncnonb3aytoT Manklil 06bem BbIGOPKY .

4.6.2 Vicnonb3yloT MeToabl cTatucTMyeckon 0bpaboTkn pe3ynsTaTtoB UCNbITAHWA.

BelyncrneHne BelBOpOYHBIX YUCNOBBIX XapakTepUCTUK OCYLLEeCTBNAT Npu ManoM obbeme Beibopku. Bei-
YUCNAOT:

- BbIDOpPOYHOE CpefHee 3Ha4YeHWe XapaKkTepUCTUKM MeXaHUYeCcK1UX CBOWCTB;

- BbIOOPOYHYHO OUCNEPCUI0 XapaKTePUCTUKN MEXaHWYECKNX CBOMCTE;

- BbIDOpPOYHOE CpedHeKBaApaTUYecKoe OTKIOHEHWE.

4.6.3 NopeHTudnumpoBaHHble napameTpbl oNpeaensioTes ¢ y4eToM ux pasbpoca: cpefHee 3HavyeHue U
cpefHekBagpaTMyeckoe OTKNoHeHwe. [ina nonyveHuss pa3bpoca HeobxogMMo NpoBecTU MAEHTUMUKALMOH-
Hble ucnbiTaHnsa 10 MakeToB NAacTUH OQHOMO TWNa.

4.6.4 OueHnBaeMbie XapakTepUCTMKN ONpedenstoT ¢ y4eToM pa3bpoca yckopeHuid. [Ina kax oW xapak-
TEPUCTUKM ONpenensoT cpefHee 3HavyeHne 1 cpegHeKkBagpaTu4eckoe OTKITIOHEHNWE.

4.7 MaTepuanbHO-TeXHU4YECKOe obecne4yeHue UCNbITAaHUN

4.7.1 Ha pabo4umx cTaHuuax Nnonb3oBaTenen A0MKHO ObiTh YCTAHOBNEHO CredytolLlee NpuKknagHoe npo-
rpammHoe obecnedyenue, oTeevatolwee TpebosaHmam 4.3.1:

- ANSA BUpPTyanbHbIX ucneiTannin KB, 3D-mogenu koTopbix co3naHsl B CAD-cuctemax B chopmate STEP,
Ha BO3gencTBUe OQMHOYHOMo MexaHW4Yeckoro yaapa,

- Ana naeHTMduKauum MUsnko-MexaHyecknx napameTpoe mogenen 3Kb.

4.7.2 Ana ncneiTaHuiA ucnonbaytoT 3D-mogenn koHeTpykuunin 3KB B hopmarte STEP.

4.7.3 PykoBoacTea nonb3oBatenei v obydawlime 3ByKOBble BUOEOPONMKM K NPUKNALHOMY NporpaMm-
HoMy obecne4yeHuto, ykazaHHOMY B 4.7.1.

4.7.4 NomkHa ObITb obecnedeHa HeobxoguMas Keanudukaumsa nepcoHana, cneyuwanucToB U Npuene-
KaeMblX CUM, MPOBOAALLMX UCMbITAHUSA, NOATBEPXAEHHAsA akKkpeauTaunen nonb3oraTens npuknagHoro npo-
rpaMmMmHoro obecnedyeHus, ykazaHHoro B 4.7.1, B LleHTpe koMneTeHUMIA B 0bnacTu MOOennMpoBaHus U BUPTY-
anbHbIX ucnbiTaHun 3KB 1 anekTpoHHOW annapaTypbl HA BHELUHME BO3OENACTBUS.

4.7.5 VcnbiTatensHoe obopyaoBaHvMe AN NpoBefeHUs HaTYpPHbIX UCMbITaHWA, HeoBXxo4uMMbIX Ons pe-
LeHMd 3agaqn MgeHTMuKaynm:

- CpedCTBO pa3roHa — YCKOPUTENb;

- MOABMXKHOW CTOM, NnatdopmMa Unn KOHTENHep;

- TOPMO3HOE YCTPOWCTBO (COYOapsoLLMecs: 3aNeMeHThI);

- M3MepUTenbHbIA NpeobpasoBaTtens;

- KOHTPONbHLIA Npeobpa3oBaTens;
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- cucTema ynpaeneHua v peryriMpoBaHns pexxnmMa UCrnblTaHui;

- CpeacTBa M3MEepPEeHWA U perncTpauum, No3Bonawlmne N3MepmnTb 3Ha4YeHUs HeKOTOPbIX NapamMeTpoB U
3aperncTpypoBaTh XapakTep yoapHoW neperpysku.

4.7.6 [Ina npoBedeHWs HATYpPHbIX UCNbITAHWA, HEOBXOOMMBIX ONS pelleHnsa 3afjadun uaeHTUuukaunm,
TpebyTcsa NpAMOYronbHble NNAacTUHLI M3 MaTepuanos, ANs KOTOpbiX HeobxoguMa uaeHTudrkauus napame-
TPOB (X KONMWYECTBO ONPEAEnsoT KONMYecTBOM MaTepuarnos, A5s KOTOPbIX HEM3BECTHbI NapaMeTpbl).

4.7.7 MNMopAagoKk nNogroTOBKM U UCMNONMb30BaHUA MaTepuanbHO-TEXHWYECKMX CPeaCcTB B NPOLEcCe UCMbi-
TaHuu:

- npuobpeTeHne U HacTporka pabouynx cTaHUUIA;

- npuobpeTeHue 1 ycTaHoBKa Ha paboyunx cTaHUMAX NporpamMMHoro obecnedeHus, oTeevatoLero Tpebo-
BaHuaM 4.3.1 n onncaHHoro B 4.7.1;

- npuobpeTeHne U yCTaHoBKa MCMbiTaTenbHOro 06opyaoBaHus Ans NPOBeAEHWA HaTYPHbIX UCMbITaHWA,
onucaHHoro B 4.7.5;

- W3roTOBMNEeHWe maTepuanoB cornacHo 4.7.6 ans npoBeaeHWst HaTypHbIX WCMbITaHWA, HeobXOAMMbIX
ON8 pelleHns 3agadun ngeHTudukaumn.

4.8 lNpoToKon ucnbiTaHW JOMKEH coaepxaTth cnefytoLyo MHdopmaLluio:

- OMMcaHue MakeTa;

- rpadunk BXOQHOro BO34eWUCTBUA OQWHOYHOMO MEXaHWYEeCKOro yaapa Ha MakeT;

- rpaduK BbIXOQHOMO BO34ENCTBUA OQWHOYHOIO MEXaHWYecKkoro yaapa B KOHTPONbHOW TOYKE MaKeTa;

- MAeHTUMUUNPOBaHHbIE NapaMeTphbl;

- rpaduk BXOLHOrO BO3AENCTBMS OAMHOYHOrO MexaHuyeckoro yoapa Ha 3Kb;

- rpaduk BbIXOAHOMO BO34ENCTBUSA OQUHOYHOIO MEXaHUYeCKoro yaapa B KOHTponbHoW Touke 3KB;

- OLEeHMBaeMble XapaKTePUCTUKN: YCKOPEHUS, NepeMelLleHNns, MexaHudeckue HanpsxeHus B IKB. Ycko-
PEHUA, NepemMeLLeHns, MexaHndeckme HanpskeHns B QKB He OomkHbI npeBbiartb MakcuMManbHO onycTu-
Mbl€ 3Ha4YeHus, 3aaHHble B HOPMAaTUBHbIX AOKYMEHTax MU TEXHUYECKOW JOKYMeHTauuu;

- BbIBOAbI N0 peaynbTaTaM UCMbITaAHUN.

5 TpeboBaHuA K nogcucTeMe BUPTYyanbHbIX UCMbITAHUA 3NMEKTPOHHOU
KOMMOHEHTHOMW 6a3bl Ha BO3JeNCTBUE OAMHOYHOIO MexaHM4ecKkoro yaapa

5.1 Mogcuctema BUPTYasnbHbIX UCMbITAHWIA 3MEKTPOHHOW KOMMOHEHTHOW Basbl Ha BO34eNCcTBME 0oau-
HOYHOrO MEexaHW4ecKoro yaapa OoMmkHa oTBeyaTb Tpebosanusam 1.3 u TOCT P 70201, aBnsetca cocTaBHOM
yacTtbto CAINP 3KB B cootBetcTeun ¢ FTOCT P 70608.

5.2 HeobxogmMmo Hanu4ne 6asbl 4aHHbIX MaTepyanoB no rM3nko-MexaHW4eckMMm napamMmeTpam.

5.3 NopAaok npoBeAeHUA BUPTYanbHbIX UCNbITAHUA

5.3.1 MpoBoaaT naeHTUMKaLUID NapaMeTpoB MaTepvanoB Npu Ux oTCyTCTBUM B Gase aaHHbIX. MaeH-
TUUUMPYIOT MOAYMb yripyrocTu, koadduuymneHTa MNyaccoHa, napameTpsl 3asucumocTt KM oT MexaHuyecko-
ro HanpsbkeHusa ansa ygapa. 3aHocaT aeHTUULUPOBaHHbLIE 3HAYeHUSA NapaMeTpoB B 6a3y JaHHbIX.

5.3.2 YuuTbiBad, 4TO0 0OBEKTAMKU BUPTYanbHbLIX UCMBITAHUA aBnawTcsa KOHCTpykuun 3KB, 3D-mopgenun
koTopbix co3naHel B CAD-cuctemax B chopmate STEP, npoBepstoT BbinonHeHne TpeboBaHui No ycTpaHeHuo
OWNBOK, YNPOLLEHWIO N COXPaHEHWIO MOLENN.

5.3.3 MNpoeogaT umnopt 3D-mogenu.

5.3.4 BeogaT maTepuansl getanei u3 6asbl gaHHbIX UK U3NKO-MEXaHWYEeCKe napaMeTpbl Matepua-
MNOB BPYYHYH B Clydae OTCYTCTBUA MaTepuanoe B ba3e JaHHbIX.

5.3.5 BoaaT kpenneHusa koHcTpykuum IKB.

5.3.6 MNpoBogsAT aBToMaTuyeckoe pasdbnerHve 3D-Mogenn KOHCTPYKLMW HA KOHEYHBIE 3NEMEHTHI.

5.3.7 BBogAT rpadiukn 3aBUCMMOCTU YCKOPEHWSA MHOTOKPATHOTO MEeXaHW4eckoro yaapa oT BpeMEHU Mo
ocam X, Y, Z.

5.3.8 MNpoBogAaT pacyeT koHcTpyKUMnM 3KB Ha BO3gencTBUE OQUMHOYHOIO MEXaHUYEeCKOro yaapa.

5.3.9 B pesynsTarte pacyeta nony4yatoT creaylolline BoIXO4HbIE XapaKTepUCTUKN:

- 33BUCUMOCTW YCKOPEHWS OAMHOYHOIO MEXaAHWYECKOro yaapa oT BpemeHu no ocam X, Y, Z u cymmap-
HOTO B KOHTPOSbHbIX TOYKaX;

- nepemelleHns BO BCeX TOYKaX KOHCTPYKUUWU B AKana3soHe BpeMeHu no ocam X, Y, Z u cymMmapHble;
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- YCKOpPEeHWHA BO BCeX TOYKAX KOHCTPYKUMK B OMana3oHe BpemMeHu no ocam X, Y, Z u cymmapHble;

- 3KBMBANEHTHbIE MEeXaHW4ecKne HanpsKeHWs BO BCEX TOYKaxX KOHCTPYKUWUKM B AMana3oHe BpeMeHu.

5.3.10 Ons oueHKM nokasaternel CTOMKOCTM 3A K BO3OENCTBUK OAMHOYHOIO MEXaHW4Yeckoro yaapa
CpaBHMBAIOT pacCUYNTAHHbIE BbIXOAHbIE XapaKTePUCTUKK C OONYCTUMBIMU 3HAYEHUSMM, 3a4aHHBIMWU B HOpMa-
TUBHbIX JOKYMEHTax U TEXHUYECKON AOKYMeHTauuu:

- NepeMeLLeHnss BO BCEX TOYKaX KOHCTPYKUWMW B AnanasoHe BpemeHu no ocam X, Y, Z n cymmapHbie
nepemMeLlleHns He A0MKHbI NPEeBbIWaTbh MakCUManbHO AOMYCTUMbIX 3HAYEHWN;

- YCKOpPEHWA BO BCEX TOYKaX KOHCTPYKUMW B AnanasoHe BpemeHun no ocam X, Y, Z n cyMMapHble YCKO-
pPEHWS He OOMXKHbI NPeBbIaTh MakCUMarnbHO A0MNYCTUMBIX 3HAYEHWIA,

- 3KBMBANEHTHbIE MEXaHWYeCcKUe HanpsKeHUsa BO BCEX TOYKAX KOHCTPYKUMKM B AManas3oHe BpeMEHU He
OOMXKHbI NpeBbilaTh MakcuMarnsHO AoNYCTUMOE 3Ha4YeHu e.

B npunoxeHun A npusegeH npumep nNogcucTeMbl BUPTYanbHBIX UCAbITAHUA 3NEKTPOHHON KOMMOHEHT-
HOW Ba3bl Ha BO3OENCTBME OQMHOYHOIO MEXaHMYECKOro yaapa U pesynstatos ee paboThbl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep noacucTeMbl BUPTYaNbHbIX UCNBLITAHUNA 3HEKTpOHHOﬁ KOMMNOHEHTHOWM 6a3bl
Ha BO3AeACTBUE OOUHOYHOIO MeXaHU4YecKoro yOapa u pe3ynbTaToB ee paﬁon:l

MpyMepoM MOACWUCTEMBI BUPTYalbHbIX UCMLITAHWA INEKTPOHHOW KOMMOHEeHTHOW D0a3bl Ha BO3OEWCTBME OAMHOM-
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 cnegyioLie nogcucTeMb:

- ACOHWMKA-M-3D — nogcuctema aHanuaa U obecneyeHnss CTOMKOCTU MPOU3BOMbHEIX OBLEMHBIX KOHCTPYKLUMIA
3KB k mexaHu4eckMM 1 TENNOBbLIM BO3AENCTBUAM C BO3MOXHOCTBLIO MMNOPTa reoMeTpun U3 pasnuyHbix CAD-cuctem;

- ACOHMKA-W[ — nogcuctema naeHTMMKaumm uanko-MexaHM4ecknx 1 Tennogmranyeckix napaMeTpoB Moae-
nen 3KBG;

- ACOHWMKA-B[] — noagcuctema ynpasrneHusa 6azamu gaHHbix KB 1 MaTepuarnoB no reoMeTpuyeckuM, guanko-
MexaHW4eCKUM, YCTanoCTHbIM, TeNNOU3NYECKUM, SMEKTPUYECKUM W HAAEXKHOCTHLIM NapaMeTpam.

Pesynetatel pabdotel nogcuctemel ACOHWKA-M-3D npeacraeneHsl Ha pucyHkax A.1—A.9.

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 TonwwuHa I ~
134 AMr3 roCT 17232-99 (6e3 TepmoobpaboTku) oT 25 a0 80
135 AMr3 rOCT 17232-99 (6e3 Tepmoo6paboTim) ot 11 go 25
136  |AMr3.M rOCT 21631-76 (6e3 Tepmoo6paboTku) ot 5 a0 10.5
137 |AMr5.M4 TOCT 21631-76 4
138 |AMré roct 17232-99 (6e3 Tepmoo6paboTku) oT 11 840 25
139 AMré roCT 17232-99 (6e3 Tepmoo6paboTim) ot 25 Ao 50
140 AMré NrOCT 17232-99 (6e3 Tepmoo6paboTku) ot 50 a0 80
141 AMré roCT 21488-97 (623 Tepmo06paboTKm) oT 8 a0 300
142 AMré roCT 21488-97 (6e3 TepmoobpaboTku) oT 300 g0 400
143 |AMré6.6 NrOCT 17232-99 (6e3 Tepmoo6paboTku) ot 11 go 25
144 AMré.6 NroOCT 17232-99 (6e3 Tepmo0oBpaboTkm) ot 25 ao 50
145 |AMré.6 rOCT 17232-99 (6e3 Tepmo060aboTKM] o1 50 a0 80 i

Mowmck: |150 M 19

+ Npunats X Otmena

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

MNpubop
3apaliTe NnapameTpel MaTepuana

MexaHuueckue l)’c‘ranocmue] Tennouue] Aononuwrenhnol

~Tun mMatepuana

@ 3arpysub u3 B4 I & Wzotponumit  (~ OpToTponHbili ‘

NAOTHOCTL [Kr/MA 3] 7460
Mogayne ynpyrocrw, [Ma) 207
Ko3¢d duumeHT MyaccoHa, [0TH. ea.] 0.27

Aonycrumoe HanpaxeHue [MNa] 200

Ko3d druMeHT MexaHnyecknx NoTeps

ANA BU6PaumK [OTH. ea] 0.02

AnA yaapa [oTH. ea.] 0.0015

[V YuuTHIBaTb HEAMHEAHOCTE

Ko3dduumenT 3aeucumocri KMIM oT HanpaxeHus

ana subpauun [otH. eal [2.2E-8

Ans yaapa [oTH. ea) 3E-6

ACOHUKA

? Cnpaeka ~/ Npunste | X OtmeHa |

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

MexanW4eckne BOIAEHCTENA
BEeanTe rpadHKy KMeXaHHYECKNX BO3AEACTEMI
[ Bua i I—
™ FapMOHMYECKas BUEPALMA E,EI X[ Bpens, weex Yexopenue, g
" Cayvaiinas suépauns 10.000
© 5 opmerpora \
" ¥A3p MHOroXpaTHLIA
" NuneiiHoe yekoperne %000
| " AKycTHHECKUIA Wyk
[V PaBHoe no BCem oCAM 8.000
[“Hanpasnenue geiicrena
C Mapaanessno oo S0
€ Na AbHE acH ¥ :
& Napannensho ocu Z
6.000
[ Bpems, mcek |
or ID
w 5000
A0 IS g ’
B
War, mcex [0.1 §' 4000
35
Yekopenne, g | > I
or |D 3.000
2.000
1.000
0.000 1 s}
0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000
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ACOHMKA
+ oK ] X Otmena l ‘
|

PucyHok A.5 — Mpaduk 3aBMCUMOCTU BXOOHOMO CYMMaPHOIO YCKOPEHUSI OOUHOYHOMO MEXaHWYECKOTO yaapa oOT BPEMEHU
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Mepemewierne | Yckopenue

MepemeweHue
CyMMapHoe
(rar)

== 1.360E-05
=1.209E-05
=1.058E-05
519.065E-06

jl 7.554E-06

L

Hanpsaxexue JBpemn = 0.0004375 “"LI
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PucyHok A.6 — CymMapHble nepemMeLleHa BO BCEX Toukax koHeTpykuun KB npu Bo3gencTeumn

OJVNHOYHOIo MexaHM4eckoro ygapa B 3afaHHbIA MOMEHT BpemMeHU
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Mepemewsenmne || Yckopenne | Hanpakenue [v abcontoTHbie 3HaueHUa | |Bpems = 0,0004375 cekj

YcKkopeHwe
CyMMapHoe
)]

n17.32

=17.32
=17.32
117.32

v x

PucyHok A.7 — CymMmapHble YCKOPEeHUs BO BCeX Toukax koHcTpykumn 3KE npu Bo3gencTeum
OOMHOYHOTO MeXaHW4eckoro yaapa B 3a4aHHbliA MOMEHT BpeMeHu
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Mepemewenne | Yckopenue || HanpaxeHue [T % or ponycTumbix | |Bpema = 0.0004375 cex:J

HanpsixeHve
3KBHMBANEHTHOE
(MNa)
n0.01167
0.01038
.009080
B 0.007783
10.006486
0.005189
0.003891
0.002594
0.001297
9,247E-09

L

PucyHok A.8 — 3JKBMBaNeHTHble MeXaHWYeCcKue HanpsKeHWs BO BCeX TOUKaxX KOHCTpyKuun KB
Npy BO3OENCTBUM OAWHOYHOTO MEXaHUYECKOTO yaapa B 3a4aHHbIR MOMEHT BPEMEHUW
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Bubnuorpadcun

PacnopsikeHne MNpaeutensctea Poccuiickon ®egepaumm oT 6 HoAbps 2021 r. Ne 3142-p «O6 yTBepxaeHUKU cTpaTe-
rMYeckoro HanpaeneHusa B obnactu undpoBoi TpaHcdopMaumnu obpabaTbiBalOWMX OTpacnen NPoMbILLIEHHOCTUY

Wanymoe A.C. JopoxHas kapta pas3sutusa « CAP anekTpoHWKM Bbile MMpoBoro ypoeHAy. — Kospos: 000 «HUK
«ACOHUWKA», 2020 — 24 c. URL: https://asonika-online.ru/news/432/ (nata obpawerus: 12.05.2020)

ABTomaTManpoeaHHas cuctema ACOHWMKA ona mogenupoBaHusi OM3MYECcKUX MPOLECCOB B PaaMO3NeKTPOHHbIX
CpeacTBax C y4eTOM BHeLWHWX Bo3gencTemi/nog pen. A.C. Wanymosa. — M.: PagmoTtexHuka, 2013. — 424 c.

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

O606LWweHHas mMeToavka MOAENUPOBAHMA MEXaHMYeCKMX M TemnepaTypHblxX ucnblitaHuin — SIYIT «MHUWPAT»,
2020
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YOK 621.865:8:007.52:006.354 OKC 29.100.01
31.020

Knioyeskle criosa: nogcucrema, BUPTYallbHble NCNbITaHWA, OAWHOYHBIA MEeXaHW4eCcKun yoap, SNeKTpOoHHaA
KOMMOHEeHTHas baaa, YCKOpeHue, nepemMelledHne, MmexaHM4eCcKoe HanpsaxeHune

PepakTop 3.A. flumaHckas
TexHudyeckun pegaktop M.E. Hepenkosa
Koppektop C.H. @upcosa
KomneloTepHasa Bepctka M.B. Maneeegol

CpaHo B Habop 15.11.2024. [lognucako B neyvatk 02.12.2024. ®opmat 60%84%. [apHuTypa Apuan.
Ycn. ney. n. 2,32. Y4.-u3a. n. 1,80.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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