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Mpeancnoeue

1 PABPABOTAH O6uwecTtBoM ¢ orpaHUYeHHOW OTBETCTBEHHOCTBH «HayuHo-MccneqoBaTeNbLCKUA UH-
ctutyT « ACOHUKA» (OO0 «HWN « ACOHWKAN»)

2 BHECEH TexHu4yeckum KoMUTETOM Mo cTtaHgapTtusaumm TK 165 «CucTemMbl aBTOMaTU3MPOBAHHOIO
MPOEKTUPOBAHMS SNEKTPOHUKN»

3 YTBEPX/EH Y BBEJEH B IEWCTBWE Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 6 centabps 2023 r. Ne 809-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
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
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

PaspaboTka HacTosILero cTaHaapTa Bbl3aBaHa HeoBXoAMMOCTbLI0 aBTOMATU3MPOBAHHOMO aHanuaa CToi-
KOCTW BNeKTpoHHOW annapaTtypbl (OA) K BO3AEUCTBUIO OAWHOYHOTO MEXaHUYECKOTo yaapa Ha paHHUX aTanax
npoekTupoBaHus JA Ha OcHOBE MaTeMaTM4YeCcKoro MoAerMpoBaHus U BUPTYanbHbIX UCMbLITaHUA DA Ha BO3-
LEeACTBME OAMHOYHOMO MEXaHU4YecKoro yaapa Ans CHWXeHWa 3atpar Ha paspaboTKy, NpoM3BoacTBO U obeny-
XMBaHWe 3a cYeT NoBblleHWs KayecTBa paspaboTok.

HacToAlMiA cTaHOapT pacnpocTpaHsAeTcs Ha NokasaTenu CTOMKOCTW A K BO3OEWCTBUH OOQMHOYHOIO
MexaHu4Yeckoro yaapa. Llenbio cTaHgapTa SBnseTca asToMatu3auus aHanuaa nokasateneil cToiMkoctu A K
BO3AEMCTBUI0 OOUHOYHOTO MEeXaHWYecKoro yaapa ¢ NpUMeHeHMeM MaTemMaTuyeckoro MoaenupoBaHus u BUp-
TyanbHbIX UCMbITAHWA 3A Ha BO3AeACTBME OAMHOYHOMO MexXxaHW4ecKoro yaapa, CHWXeHWe 3aTpaT Ha paspa-
BoTKy, NponaeoacTBO U 06CnyKMBaHKE 3a CYET MNOBLILIEHUS KayecTea paspaboTok.

MpuMmeHeHWe MaTeMaTUYeCKOro MOLENMUPOBaHUS ¥ BUPTYanbHbIX UCNbITaHKMA OA Ha Bo3gencTBMe oau-
HOYHOIO MEXaHWYEeCKOro yaapa Ha paHHKUX 3Tanax NpPoeKTUPOBaHWA 00 M3roTOBMNeHUs onbliTHOrO obpasua no-
3BOMUT M3bexaTb 0TKa30B JA UMK 3HAYUTENLHO COKPaTUTh UX Ha 3Tane UCMbITaHWiA onbITHOro obpasua, co-
Kpalliasi TeM caMbiM KOMWYECTBO UCMbITAHWIA ONbITHOrO 06pa3sua, BO3MOXHbIe Tepauumn no gopaboTke cxeM K
KOHCTPYKUWIA, 3aTpaThl Ha paspaboTky 3A npu 0gHOBPEMEHHOM MOBLILEHWM KadecTBa ¥ HAOeXHOCTH, B TOM
yucne B KpUTUYECKUX pexumax paboTbl, genas A KOHKYPEHTOCNOCOOHOM Ha OTeYeCTBEHHOM WM MeXayHa-
pogHOM pbiHke (cm. TOCT P 57700.37, [1] — [4]).

cnonk3oBaHue npu aHanuse cTonkocTu A K BO3AeHCTBUIO OAMHOYHOTO MeXaHW4YeCcKoro yaapa HaTyp-
HbIX UCMbITAHW 3A Ha BO3AeNCTBME OQMHOYHOTO MEXaHWYECKOro yaapa HeBO3MOXKHO, Tak KaK aHanvs npoBo-
OAT elle 40 W3roTOBMEHMA OMNbITHOro obpasya. BupTyanusauus ucneitaHuini 3A Ha BO3AeNCTBUE OAMHOYHOTO
MexaHW4YecKoro yaapa rnpu aHanuae CTOMKOCTM 3A K BO3AEWCTBMIO OAMHOYHOIO MexaHM4yeckoro ydapa se-
nsieTca BesansTepHaTUBHOW. Be3 NnpUMeHeHna MaTeMaTMYeckoro MoaenMpoBaHMa HEBO3MOXHO onpeaeniTb
nokasartenu cTOMKOCTM 3A K BO34EeACTBMI0 OOMHOYHOTO MexaHW4eckoro yaapa. Takoi noaxon siBNseTcs WMH-
chopMaTUBHBLIM, TaK Kak Briarogaps emy Ha aTane NpoeKkTUPOBaHUS OTCNEXMBAETCS GONbLUIMHCTBO BO3MOXHBIX
0TKa30B JA N0 MeXaHWYecKUM XapakTepucTUKam, U 3dEeKTUBHbLIM, TaK Kak U3-3a HeaopaboTok NPOeKTMpPOo-
BaHWA JA, BCKPBITBIX yXKe NMyTEM HaTYPHbIX UCMbLITAHWIA, BO3MOXHO MHOXECTBO WTepauuii: gopaboTka npo-
eKTa — WUCMbITaHWA onbITHOro 06pasya — AopaboTka NpoekTa U T. 4., YTO 3HAYUTENbLHO YBENUYMBaET CPOKK 1
CTOMMOCTb pa3paboTKu.

HacToswui cTangapT onpegensaeT TpeGoBaHUs K nogcucTeMe BUPTYanbHbIX UCTbITaHUiA A Ha Bo3aei-
CTBYE OOMHOYHOIO MexaHW4Yeckoro yaapa.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NMOOCUCTEMA BUPTYAINbHbLIX UCMbITAHUA SNTIEKTPOHHOW AMNMAPATYPbI
HA BO3QEACTBME OQUWHOYHOIO MEXAHWYECKOIO YOAPA

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

Oara BeepeHuna — 2023—10—01

1 O6bnacTb NnpUMeHeHUs

1.1 Hactoswmin ctaHgapT npegHasHadYeH ans npuMeHeHus npegnpusaTMsiMy NMPOMbILLIIEHHOCTW U opra-
HU3aLMAMK NPU UCMONb30BAHUN LLMDPOBLIX ABOMHUKOB aNeKTPOHWKKA U CALS-TeXHONOTUIA Ha paHHUX aTanax
NMPOEKTUPOBAHMA, M3rOTOBMEHUS N UCMBITAHWIA 3NEKTPOHHOW annapaTtypbl (3A), a Takke Ha BCex nocneayto-
LKMX aTanax }K1u3HeHHoro uukna JA.

1.1.1 MogcucTemy BUPTyanbHbIX UCMBITAHUA DA Ha BO3OENCTBME OOUMHOYHOIO MEXaHWYEeCcKOoro yaapa
NPUMEHSAIOT HA paHHUX 3Tanax NPOeKTUpoBaHuA JA cnefywLllero HasHavyeHus: NPoMLILUNEeHHasa, Ana 3Hep-
reTukn, 06opPOHHO-NPOMBILLIIEHHOIO KOMMIIEKCA, a3POKOCMUYECKOW OTpacnu, CyaOCTPOEHUs, MequLMHCKas,
aBToMODUNbLHAA, ONS HaBUrauun 1 paguonokauum, notpebuTtenbckas, Ana uckanbHoro U Toprosoro obo-
PYAOBaHWS, CBA3N (TESIEKOMMYHMKaLIMK), BbIMUCITMTENbHOM TEXHMKK, A5 aBTOMaTM3aunmM U MHTenneKkTyanb-
HOTO ynpaBsreHus, cuctem He3onacHoOCTU, CBETOTEXHUKM, aBTOMaTU3UPOBaHHOIO TPaHCnopTa U ABMKYLLEenCs
pOBOTOTEXHUKM.

1.1.2 3A coCTOWUT M3 3NEKTPOHHLIX LWKAM(OB 1 BNOKOB, NEYaTHLIX Y3MOB M 3MEKTPOHHOW KOMMOHEHTHOR
6asbl (BKB) (MukpocxeM, TpaH3UCTOPOB, PE3UCTOPOB U T. A4.).

1.1.3 Ha 3KBb 1 3A okasbiBaeT BNusHWE BO34eNCTBUE OOWMHOYHOMO MexaHu4eckoro yaapa. OgUHOYHbIN
MeXaHW4YeCKUin ygap MOXeT npuBoauTe K HecooTBeTcTBUAM OKB 1 OA TpeboBaHWSAM K MX CTOMKOCTK (Mpod-
HOCTWM M YCTOWYNBOCTM) K BO3AEMACTBUIO OOMHOYHOIO MexaHM4ecKoro ygapa. Hactosawun ctaHgapTt yctaHas-
NWBAET OCHOBHbIE MOMOXEHMUs TEXHOMNOMK, NO3BONAKLLENA NPOBOAUTE aHANU3 Nokaszartenen CTOMKocTn DA K
BO30ENCTBMI OOMHOYHOTO MEXAHWYECKOro yaapa C NpUMeHeHUeM MaTeEMAaTUYECKOro MOAENUPOBAHUSA U BUP-
TyanbHbIX UCNbITAHUA DA Ha BO3AENCTBME OAMHOYHOIO MEXaHUYECKOro yaapa npu NpoeKTUpPOoBaHUN.

1.2 AHanwna nokasaTernen cToMKkocTn DA K BO34eNCTBMIO OAMHOYHOTO MexaHW4eckoro ygapa Heobxo-
OVMO OCYLLEeCTBMNATH Ha paHHMX 3aTanax nNpoekTMpoBaHusa 3A MOCPeACTBOM MpoBedeHWMs MaTeMaTWU4ecKoro
MOZENMpOoBaHus U BUPTyanuaaunm McnbiTaHuii 3A Ha BO3OeNCTBME OOMHOYHOIO MeXaHW4YecKoro ygapa npu
NPOeKTUPOBaHUM.

1.3 [lna aHanu3a nokasaTenen CTOMKOCTU JA K BO3AEWCTBMUIO OAQMHOYHOTO MEXaHUYEeCKOro yaoapa MeTo-
JOM MateMaTu{ecKoro MoaenupoBaHus (Buptyanusauuu ucneitadnin 3Kb n 3A Ha Bo3agelicTBME OAMHOYHOIO
MexaHW4YeCcKoro ygapa) criegyet NpuMMeHsTb aTTeCcTOBaHHble MporpamMmHble CPeacTBa, a npu Heobxogumo-
CTW — aTTecToBaHHble NporpaMMHo-annapaTtHble cpeacTsa. TpeboBaHMsa K NporpaMMHO-annapaTHbIM cpe-
CTBaM yCTaHaBMMBAKTCA MO COIMMacoBaHWIO C 3aKa34yuKamu.

MapaHune ochbuumnansHoe
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2 HopmaTtuBHbIe CCLINKKU

B HacTosllwem cTaH4apTe UCNONb30BaHbl HOPMATUBHbLIE CChINKM Ha Cnefylliue cTaHgapThl:

FOCT P 52762 MeTtogbl UCNbITAHWIA HA CTOMKOCTb K MEXAHWYECKUM BHELLUHUM BO3AEWCTBYOLUM ak-
Topam MalluuH, NpUBopPoB 1 APYTMX TEXHUYECKUX n3genui. McnbiTaHus Ha Bo3gencTBne yaapoB no obonovke
nanenun

MOCT P 57700.37 KoMmnbloTepHble Moaenu n moaenupoeanue. Lindpoebie ABOMHUKKA n3nenuin. Obwme
NoNoXeHus

FOCT P 70201 Cuctembl aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHKUSA 3NEKTPOHUKK. ONTUMansHOe coYeTa-
HWEe HaTYPHLIX U BUPTyanbHLIX UCNBITAHWIA 3NEKTPOHUKMA HA HAAEXHOCTb U BHELLHWE BO3AENCTRYOLME (akTo-
pbl. TpeboBaHWA WU NOPSAOK MPOBEAEHUS MPU BLINONHEHWM TeXHUYecKkoro 3agaHusa Ha HUOKP

rOCT P 70291 CucTeMbl aBTOMaTM3MPOBAHHOMO NMPOEKTUPOBaHWUA 3nekTpoHuKK. CocTaB M CTPyKTypa
CUCTEMbI aBTOMaTU3NPOBAHHOIO NPOEKTUPOBAHUA 3MEKTPOHHOM annapaTypbl

MpumedaHMe — NpK NONb30BAHUM HACTOALIMM CTaHZAPTOM LenecoobpasHo NpoBepUTs AeiCTBME CChINou-
HbIX CTAHO4APTOB B MHMOPMAaUMOHHOW CcUCTEME OGLLEro Nonb30BaHus — Ha oduumansHom cainTe degepanbHoro areHT-
CTBA N0 TEXHUHYECKOMY PEryrNMpoBaHUIO U METPOMOTMA B CETWU MHTEPHET 1N No exxerogHoMy MHAOpPMaLMoHHOMY yKasa-
Tenw «HaunoHanbHble cTaHAapThl», KOTOPLIA ONyGMUMKOBaH MO COCTOSIHWIO Ha 1 AHBapA Tekyllero roga, M no BbiMyckam
eXeMeCcs4HOro MHhopMaLKMOHHOTO yKasaTens «HaluuoHaneHble cTaHaapTel» 3a TekyLuWid rofd. Ecnu saMmeHeH CCbINoYHbIf
CTaHAapT, Ha KOTOPLIA OaHa HeaaTMpOBAHHAA CChINKA, TO PEKOMEHOYETCA UCMONL30BaTh AeMCTBYIOLLYIO BEPCUID 3TOTO
CTaHgapTa ¢ YY4eTOM BCEX BHECEHHLIX B AaHHYH BEPCUIO UBMEHEHWI. ECNK 3aMeHeH CCbINOYHLIA CTaHOAapT, Ha KOTopbIi
[JaHa gaTMpoBaHHas ccbifka, TO PEKOMEHAYETCA UCMONb3oBaTh BEPCUID 3TOTO CTaHgapTa ¢ yKasaHHbIM BbiLUe roAoM yT-
BepKaeHusA (NpuHATKA). Ecnv nocne yTBep:KOeHWsA HacTOALEro cTaH4apTa B CChITOMHBLIA CTAaHAapT, Ha KOTOpbIA OaHa
OaTMPOBAHHAS CChINKA, BHECEHO M3MEHEHVE, 3aTParMBaloLLee nonoxeHne, Ha KOTOpOe AaHa CChINKa, TO 3TO MONOKEHNUE
pekoMeHOYeTCA NPUMEeHATL 6e3 yyeTa OaHHOTO U3MeHeHWs. ECNM CCbINoYHbIA CTaHaapT oTMeHeH 6e3 3aMeHbl, TO Nomno-
eHMWe, B KOTOPOM [aHa CChINKa Ha Hero, PeKOMEeHAYETCA NPUMEHATL B HACTU, He 3aTparvBaloLLlei aTy CChIMKY.

3 O6wme nonoxeHus

3.1 HacTtosiwuid cTaHgapT yctaHaenveaeT TpeboBaHUs K aBTOMATU3MPOBAHHOMY aHanu3y nokasatenen
cToikocT DA K BO3AENCTBUIO OAUHOYHOTO MEXAHUYECKOrO yaapa Ha OCHOBE MaTeMaTUYECKOro MOAENUPOBa-
HWS U BUPTYanbHbIX UCNbITAHWA DA Ha BO3OENCTBME OAMHOYHOIO MEXAHWYECKOrOo yaapa.

[nsa goctuKeHus NOCTaBNeHHOM Lenu B cTaH4apTe YCTaHOBMNEHbI creayrlume efuHble TpeboBaHus:

- K TEXHOMOrMM aBTOMaTU3MPOBAHHOIO aHanu3a nokasaTenei CToMKocTn DA K BO30eWCTBUIO OAMHOYHO-
ro MexaHW4ecKoro yaapa;

- MOACUCTEME BUPTYarnbHbIX UCMBITAHWA DA Ha BO3AENCTBUE OOMHOYHOMO MEXaHMYECKOTO yaapa.

3.2 OpraHuzauus paboT No NPUMEHEHWH TEXHOMOTMWM ABTOMaTM3MPOBAHHOMO aHanusa nokasaTenew
cTorkocT QA K BO3OENCTBUIO OAMHOYHOIO MEXAHUYECKOrD yOapa Ha OCHOBE MaTeEMaTUYECKOro MOAENUpoBa-
HWS ¥ BUPTYanusauum ucnelTaHuin A Ha Bo34encTBMe 0QUHOYHOMO MEXaHWYecKoro yaapa npu npoekTuposa-
HWW YCTpOeHa crnegyoLmmM obpasom:

a) OA nogsepratoT UCMBITAHWIO B TPEX B3aWMHO NepneHAUKYAPHbIX HanpasneHusx;

6) NPOBOAAT UCMbITAHUS HA BO3OEWCTBNE OOUHOYHBIX MEXAHUYECKWMX YAAPOB, KOTOPLIM MOTYT NoABEp-
raTbCs M34EnWsa B NEPUOA IKCNNyaTaumm Unm npyu TpaHcnopTUPOBaHWUY;

B) UCMblTaHWE HA BO3AENCTBME OAWHOYHbLIX MEXaHMYECKWX YOAPOB NPOBOASAT AN NPOBEpPKM cnocobHo-
CTW U3[4enus BbINOMHATL CBOM (DYHKLMI NOCHe NpekpaLleHns aToro Bo3aencTeuna. B page cnyyaes npoBepsoT
paboTtocnoco®HOCTE U3genyin B NpoLecce BO3AeNCTBUSA OOMHOYHbBIX YOAPOB;

r) ecnu He 3agaHa opma yaapHOro MMnyrnbca, TO 3a4arT NPAMOYrofbHbIM UMNYNbC Kak Hanbonee
OMNacHbIA (MMEET LUMPOKUIA CNEKTP).

4 TexHONOrns aBTOMaTU3MPOBAHHOrO aHanM3a nokKasaTternen CTOMKOCTU
3MeKTPOHHOM annapartypbl K BO34eACTBUIO OAMHOYHOIO MeXaHM4eCcKoro yaapa

4.1 KoHe4HoI Lenbio aBTOMaTU3MPOBAHHOTO aHannaa sengeTcsl nposepka cnocobHocT SA coxpaHATb
CBOW MapameTpbl B Npeaenax yCTaHOBMNEHHbIX HOPM BO BPEMS W NMocne Bo3encTBUA OQUHOYHOIO MexaHuye-
ckoro ynapa. [NpoBepsarT yaapHy YCTOMYMBOCTL U yaapHyto npovHocTe A no TOCT P 52762.
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Takke paccMaTpuBaloT MareMaTM4eckoe MOZenupoBaHue W BMPTYanusauuio UchbiTaHuii DA Ha Bo3-
[AeNCTBME OOMHOYHOIO MeXaHM4ecKoro yaapa ¢ noBblleHHbIMK 3HAa4YeHUSIMU NapaMeTpoB (B KPUTUYECKKUX pe-
KMMax, B TOM YNCNE HEBOCTIPOU3BOAUMBIX MPU HATYPHLIX UCMBITAHWUAX).

OBbeKkTaMn BUPTYanbHbIX UCNBITAHWI SBNAIOTCA:

- MPOWN3BOMbHLIE KOHCTPYKUMK WKados 1 6nokos 3A 6e3 BubpousonsaTopos, 3D-MoAenu KOTOpbIX CO3-
naHbl B CAD-cuctemax B dhopmarte STEP;

- TWMOBbLIE KOHCTPYKLUMK WKachoB 1 6rnokoe A Ges BubpousonaTopos, 3D-Mogeny KOTOpbIX CO3faHbl B
cneumanmanpoBaHHOM MHTepderce NoadcncTemMbl BUPTyarnbHbIX UCNbITaHUn DA Ha Bo3aeincTBre oguUHOYHOTO
MexaHU4YecKoro yaapa;

- MPOW3BOIMbHLIE U TUMOBLIE KOHCTPYKLUMMW WKadoB 1 Grokos 3A, ycTaHOBMNEHHLIE Ha BUBPOM30NATOPaX.

4.2 OueHMBaEMbIMU XapakTepUCTUKaMKn ABMAOTCA YCKOPEHWUA, NepeMeLleHnsl, MexaHuJyeckue Hanps-
)eHus B DA.

4.3 YcnoBusa npoBegeHusi BUPTyanbHbIX UCTMILITAHUA

4.3.1 Hanuuue poccuickoro nporpammMHoro obecneveHus, NpeHasHa4YeHHOro Ana MogenupoeaHus A
Ha Bo3JeWCTBME OOQWHOYHOIO MEeXaHW4ecKoro yaapa, BHeQpeHHOro Ha Beaylmx npegnpusatusx Poccuinckoi
denepauun, KOTOPOE SBNSAETCS COCTABHOW YAaCThH CUCTEMbLI aBTOMATU3UPOBaHHOIO NpoekTuposaHus (CATMP)
3A B cooTtBetctBuM ¢ TOCT P 70201, TOCT P 70291.

4.3.2 Hanun4une koppekTHon 3D-momenn 3A B dpopmate STEP, oTBevarLwen TpeboBaHnam no ycrpaHe-
HWIO OLWWMOOK, YNPOLLEHWIO U COXPaHeHWo Mmogenu [S].

4.3.2.1 TpeboBaHNs NO yCTPaHEHWUIO OLLIWDOK:

- He OOmKHO ObITb NepecedyeHnn geTanen. OHW OOMKHbLI KacaTbca Opyr Apyra;

- 0QHa JeTarnb JOIKHA KacaTkCs APYro No HEKOW NOBEPXHOCTH ¢ Kakon-nnbo nnowansto. He gonycka-
I0TCHA BapuaHThbl, KOrda ofgHa feTanb KacaeTca ApPYrow no NUHUK UMK B TOYKe (MOBEPXHOCTbID KacaHWs ABYX
JeTanen siBNAeTCs NUHUS UK ToYKa);

- He JoSKHO BbITb cBOBOAHO BUCALLMX AeTanen. OHN 4OMKHBI METb COeQUHEHWS C OPYTMMW AeTansiMu;

- pa3beMbl C OTBEPCTUAMMN HEODXOOAMMO MOMHOCTBK) 3aMOINTHUTL MAaTepuanom (He OOIMKHblI OCTaTbCs
WTLIPLKK U OTBEPCTUSA).

4.3.2.2 TpeboBaHUs No YNPOLLEHWUKD MOZENN:

- crepyeT ybparb Bce KpenexHble AeTanu, Bce BUHTI;

- crnepyet ybpatb chacku, NbiCKKM, MeSikue CKpyrieHus (C pagmycom € 2 MM);

- MOBEPXHOCTW CMOXHON (hOpMbl — Mernkue opebpeHnst KpynHbIX NoBepxXHocTen — Heobxogumo cae-
natb rmagkuMmu,

- ecrnu B MOAEnNu ecTb LWEeCTUTPaHHWKK (B CEYEHUWU OEeTanu LecTUrpaHHuK), HanpumMep CTOMKU 3Taxe-
POYHOWM KOHCTPYKUWK, CrefyeT CKPYrMnTb rpaHu LecTUrpaHHuKa paguycoM cKpyrineHus 1 mMm;

- criegyeT yoanuTbk Bce OTBEPCTMS BCEX AeTanen, KpoMe KpenexHbIX OTBepPCTUN;

- crnepyeT nogobpaTe NNOTHOCTU AeTanen Takum obpasom, 4Tobel macca 3A, BKMOYas nevaTHble y3nbl,
3KB, pasbembl, paBHANach U3Ha4yanbHO 38aHHON;

- cnepyeT BbIOMpaTh OMUMIO «TBepAble Tena» Npu coxpaHeHuu B cdopmate STEP mopenu B CAD-
cucTeMe, B KOTOPOM co3faBanachk JaHHas Moderb.

4.3.3 Hanuuune cnegymolux U3NKo-MexaHU4eCKUX NapameTpoB Matepuanos 3A:

- MMOTHOCTb;

- MOAynb YynpyrocTu;

- koaduumeHT lNyaccoHa;

- ko3 duumeHT MexaHudyeckux noteps (KMI) ana HayanbHOM TOYKKU NTMHEWHOTO y4acTKa 3aBUCUMOCTHU
KMTI oT MmexaHU4ecKoro HanpsekeHus narnba, BO3HMKAKOLWEro Npy Bo34eNCTBUU OAMHOYHOIO MeXaHW4ecKoro
yAapa;

- koachbhmuymeHT 3aBucumocT KMl OT MexaHM4eckoro HanpskeHuss u3rnba, BOZHMKAOLWEro Npyu BO3-
OEeNCTBUN OQWMHOYHOIO MexaHW4eckoro yaapa.

B3avmocBA3b TENNOBLIX U MEXaHWYECKUX MPOLECCOB B KOHCTPYKUMAX JA obycrnoBrneHa BNusiHUEM Te-
NMOBLIX MPOUECCOB Ha MexaHuyeckue — TemnepaTypHbIMM 3aBUCUMOCTAMU (PU3UKO-MeXaHWYeCcKnx napa-
MeTpoB — mogynsa ynpyroctn u KMIM — ans matepuanos koHeTpykuuin SA. C pocTom TeMmnepaTypbl MOAYNb
ynpyroctn ymeHbluaetcd, a KMI yeenuuneaetca. 3asucumoct mogynsa ynpyroct u KMI oT Temnepatypbl
MOTYT annpoKCUMMUPOBATLCH NUHEWHBIMU NONIMHOMaMM [5].

JaHHble napameTpbl MOryT BbITh NONyYeHbl NyTeM uaeHTudkauun [5].
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4.3.4 Hanvuue cnegymolmux napaMmeTpoB BMOpOM30nATOPOB ANs yaapa:

- KO3(hULMEHT XKECTKOCTH No ocu X;

- KO3(hULMEHT XEeCTKOCTH No ocKn Y,

- KO3(hULMEHT XKECTKOCTK Mo ocu Z;

- KM no ocu X ona Ha4anbHOM TOYKW NMHENHOro yvacTka 3aeucumoct KMI oT HanpskeHua uarnba;
- KMIM no ock Y gns Ha4anbHOM TOYKM NUHEMHOro yyacTtka 3aBucumoct KMIT oT HanpsikeHus narmba;
- KMIM no ocu Z ansi Ha4anbHOW TOYKKM NMMHERHoro y4acTka 3asucumocTi KMI ot HanpsiekeHus uarnba;
- koadhuuneHT 3aBmucumocTt KMIM no ocu X oT Hanps:keHusa nsrnba;

- koadbduumeHT 3aBmucumocTtit KMIM no ocu Y oT HanpskeHus narnba;

- koadhduuymeHT 3aBrcumocTt KMIT no ocu Z oT HanpsiXkeHUs pacTsSKeHns — cxKaTus.

[aHHble napamMeTpel MOryT BbITh NONyYeHbl NyTEeM naeHTUdUKaunn [5].

4.4 PeXXuMbl BUPTYanbHbIX UCNbITaHUIA

MapameTpbl OANHOYHOTO MEXaHWYEeCKOro yaapa (YMCReHHbIe 3HAYeHWA 3a[alTcA B TEXHWYECKOM 3a-
OaHuKn Ha pazpaboTky JA):

- MWKOBOE YOapHOe YCKOpeHWe uMnynsca, g;

- ONUTENbHOCTL YAapHOro MMNynbea, Mc.

4.5 MopAapok npoBeAeHUA UCTNILITAHUNA

4.5.1 MNpoBogaT naeHTUdMKaLNO PU3NKO-MEXaHUHECKUX NapaMeTpoB MaTepuanoB A, yKasaHHbIX B
4.3.3, npu ux otcyTcTBuK [5]. Npn aTom Mo pesynsTaraMm HaTYpPHbLIX WUCMbITAHWA ONpedensanT 3aBUCUMOCTb
yOApHOro YCKOPEeHUs1 OT BPEMEHU B KOHTPOMLHOW TOYKe, KOTOPYK WCNOMb3yT npu unaeHtudukauun. MNpeg-
BapuUTeENLHO pa3pabaTbiBaloT NporpaMmMy HaTypHbIX UCMLITAHWA U M3rOTABRMMBAKT MaKeThl NNacTWH AN Ha-
TYPHbIX UCMbITAHUNA.

4.5.2 MpoBogAT MoeHTUMUKaLWMK NapamMeTpoB BUOPOM30NATOPOB, yKasaHHbiX B 4.3.3, Npu MX OTCYT-
cteuu [5]. [pn aToM nNo pesynbTataMm HaTypHbIX UCMbITAHWA ONPedensioT 3aBMCMMOCTb YAApHOro YCKOpeHWs
KOHCTpYKUMu JA Ha BubBponsonaTopax oT BpeEMEeHW, KOTOPYH UCMOoNb3yoT nNpu naeHtudukaumn. NMpegeapu-
TenbHO paspabaTbiBaOT NporpaMMy HaTypHbLIX UCMbITAHWIA K NpuobpeTaT 0bpasysl BUGPOM30NATOPOB ANS
HaTYpPHbIX UCMBbITAHUNA.

4.5.3 NnentndurumpoBaHHble napameTpbl Matepuanos A 1 napameTpbl BUBpPOU30NSATOPOB 3aHOCAT B
Ba3y gaHHbIX ANs UCNONb30BaHUA B NPOLEcce MOOENMPOBaHMWS.

4.5.4 lNpoBogAT NOArOTOBKY MOAENneun:

- 3D-mopgenen B chopmaTte STEP koHcTpykuuin 3A 6e3 Bubpoumsonatopos B CAD-cucTemax, oTBevato-
Wwmx TpeboBaHWUAM MO YyCTPaHEHUIO OLWMBOK, YNPOLLEHNIO U COXPaHEeHWO Moaenu, NpuBeeHHbIM B 4.3.2.

- 3D-mopenein KOHCTPYKLMIA DA, YCTaHOBIMEHHLIX Ha BUDPOU30NATOPaX, B CNeLMann3npoBaHHbIX UHTep-
thencax.

4.5.5 MNpoogaTt uMnopT Mmogenen B hopmarte STEP KOHCTpyKUMIA B NoACUCTEME BUPTYalnbHbIX UCMbITa-
HUIA DA Ha BO3OEeNCTBME OOWHOYHOTO MEXaHWYEeCKOro yaapa.

4.5.6 MNMpoBoaAaT BMpTyanbHbIE UCMEITAHUA OA Ha BO34EWCTBME OOWHOYHOTO MEXaHW4YecKoro yaapa c
NpUMeHeHneM MoaenMpoBaHnsa MexaHMYeckux npoueccos B A Ha BO3AeACTBME OQWHOYHOIO MexXxaHW4eCcKoro
yoapa. OnpenensiloTcs 3aBUCMMOCTY YCKOPEHUSA OOUHOYHOTO MEXAHUYECKOrO yaapa OT BpEMEHUW B KOHTPOIb-
HbIX TO4Kax A unu B cuctemax Bubpouaonaunm.

4.5.7 lNo pesynsTatam BUPTYanbHbIX UCMbITAHWA COCTABNAIOT OTYET, B KOTOPOM NPUBOAAT UHOpMaLuio
06 oueHMBaeMbIX XapakTepucTukax.

4.5.8 MecTo npoBegeHUs UCNbITAaHUN

KMcnblTaHMa MoryT npoBoOAUTE!

- camu NpeanpuaTUS MNPy HANUYUKU NOOCUCTEMbI BUPTYamNbHbIX UCMbITAHWMIA A Ha BO3AENCTBME OQUHOY-
HOro MexaHu4yeckoro yaapa;

- LleHTp kOoMneTeHUUA B 0Bnactv MogenupoBaHvs U BUPTyanbHbIX ucnbitaHuia AKB n DA Ha BHelwHue
BO3AENCTBMSA MO 3aKkasy NpeanpuaTUsi NpyM OTCYTCTBUM Y HEFO MOACMCTEMbI BUPTYarnbHbIX UCMbITaHWMA DA Ha
BO34eNCTBME OQWHOYHOIO MEXaHu4eckoro yaapa.

4.6 O6paboTka, aHanu3 U oUueHKa pPe3ynbTaToB UCTNbITAHUNA

4.6.1 Ncnonb3yioT manbid 0bbem Boibopku n < 50.
4.6.2 VMicnonb3yloT MeToabl cTatucTMyecko 06paboTkn pe3ynsTaTtoB UCNbITAHWA.
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BbiumcneHue BbIBOPOYHBIX YACTIOBBIX XapPakTePUCTUK OCYLLECTBNAOT NpU Manom obbemMe Boibopku. Boi-
YUCNAKT:

- BbIDOpPOYHOE CpefHee 3HaYeHWe XapaKkTePUCTUKN MeXaHNYeCKUX CBOWCTB;

- BbIDOPOYHYH ANCNEPCUI0 XapaKTePUCTMKU MeXaHU4YeCKUX CBOMCTB;

- BbIDOpOYHOE CpeaHee KBaApaTUYeCcKoe OTKMOHEHHKE.

4.6.3 MgeHTndunynpoBaHHble NapaMeTpbl ONPeaenaTcs C y4eToM ux pasbpoca: cpegHee 3HavyeHue n
cpegHee KBagpaTtudeckoe oTKknoHeHue. [ns nonyveHus pasbpoca Heobxogumo nNpoBecTU MOeHTUUKALMOH-
Hble ucnbiTaHust 10 makeToB nnactuH 1 10 obpasLoe BUGPOM30NATOPOB OLHOMO TUNA.

4.6.4 OueHNBaeMble XapakTEPUCTUMKI ONPeSEensoT ¢ y4eToM pa3bpoca yckopeHuin. [na kaxaon xapak-
TEPUCTUKM ONpedensioT cpegHee 3Ha4YeHue U cpegHee KBaapaTuieckoe OTKIOHEeHUe.

4.7 MaTepuanbHO-TeXHUYECKOEe obGecneyeHWe UCNbLITAHUNA

4.7.1 Ha pabo4umx cTaHymMax nonb3oBaTenen AOMKHO BbiTh YCTaHOBNEHO crneayrllee NpUKNagHoe npo-
rpamMmmMHoe obecnedeHue, otTeevarwlee TpebosaHuam 4.3.1:

- ONS BUPTyanbHbIX ucnbiTaHuin 3A 6e3 Bubpousonatopos, 3D-mogenu koTopbix co3gaHsl B CAD-
cuctemax B opmate STEP, Ha Bo3gencTBMe OQMHOYHOTO MEXaHUYECKOro yaapa;

- ONS BUPTYanbHbIX UCNbITAaHWIA DA, YyCTaHOBNEHHOW Ha BubpousonaTtopax, 3D-mogens KoTopoi co3na-
Ha B cneunanM3npoBaHHOM UHTepdence, Ha BO3AENCTEBME OOMHOYHOMO MEXaHW4Yeckoro yaapa;

- Ans noeHTudnkaunum husnko-mexaHm4eckmMx napaMmeTpos Moagenen 3A;

- ans noenTudmnkaumn Guanko-MmexaHM4ecknx napameTpoB Moaenein BMbpon3onaTopos.

4.7.2 MNepeyeHb Mogenen, UCNomb3yeMblX AN UCMNbITAHWUI:

- 3D-mopgenu koHcTpykuuin A Bes3 BubpounsonaTopoB B chopmate STEP;

- 3D-mogenu KOHCTPYKUMA 3A, ycTaHOBNEHHOW Ha BMBOpou3onaTopax.

4.7.3 PykoBogcTBa nornb3oBaTtenei U obyyawline 3ByKOBble BUOAEOPONUKMA K MPUKITAAHOMY Nporpamm-
Homy obecneyeHunto, ykaszaHHomy B 4.7.1.

4.7.4 Heobxogumas kBanudrkauua nepcoHana, cneyuanncToB U NpUBNeKaeMblX cun, NPoBOAALLIMX UG-
NbiTAHWA:

aKkpeaMTauus Nonb30BaTens NpUKNagHoro nporpaMMHoro obecneveHus, ykasaHHoro B 4.7.1, B LleHTpe
KOMMeTeHUMiA B 0bnacTu MOAENMPOBaHUS M BUPTYanbHbIX UcnbiTaHuin KB u A Ha BHellHWe BO30eNCTBUSA.

4.7.5 UcnbiTatensHoe obopygoBaHue Ansi NPOBEAEeHUs HaTYPHbLIX MCMbITaHWIA, HEOBXoOUMbIX ONsA pe-
WeHNA 3agaqdu ngeHTuduKauum:
CpeacTBO pasroHa — yCcKopuTenb;
NOOBWMXHOW CcTON, NnatdopmMa WUin KoHTenHep;
TOPMO3HOE YCTPOMCTBO (COyAapsLLMEecs 3NIEMEHTHI);
WM3MepuTenbHbIN Npeobpa3oeaTens;
KOHTpONbHLIN Npecbpa3zoBartens;
cucTema ynpasreHna U perynnpoBaHus pexXxnmMa UcnbiTaHum;
cpeacTea M3MEpPEeHWUA U perncTpauun, Nno3sonalmMe N3MepUTb 3HAYEHWSA HEKOTOPbLIX NapaMeTpoB 1
3aperncTpupoBaTh XapakTep yoapHOW neperpysku.

4.7.6 [ina npoBedeHWs1 HAaTYpPHLIX UCMNbITAHWIA, HEOBXOOMMBIX ONS pelleHns 3ajadu uaeHTUukauum,
TpebyoTea cnefyoLe Matepuans:

- MPAMOYrofbHbLIE NAACTUHLI U3 MaTepManos, ANs KOTOPbIX Heobxo4nma naeHTuduKaumus napamMmeTpoB
(MX KONMYECTBO ONPEAENAT KONMYECTBOM MaTepuarnos, AMs KOTOPbIX HEM3BECTHbLI NapameTpbl);

- BubpounsonaTopkl, Ans KOTopbix Heobxoauma noeHTudukauns napaMmeTpos (MX KONIMYeCcTBO onpeae-
NSAT KONMMYECTBOM BUBPOU3ONATOPOR, NS KOTOPbIX HEM3BECTHLI NapameTphl).

4.7.7 TNopsgok NOArOTOBKA M MUCMNOMb30BAHUA MaTepuanbHO-TEXHUYECKUX CPeaCTB B MPOLEcce MCMbl-
TaHWUMA:

- npuobpeTeHne U HacTporKka pabouynx cTaHUuWi;

- npuobpeTeHne 1 ycTaHoBKa Ha pabo4ymx cTaHUMsX NporpammMHoro obecnevyeHuns, oTBevatowero Tpebo-
BaHusM 4.3.1 n onucaHHoro B 4.7.1;

- nNpuobpeTeHue U YCTAHOBKA UCMbITaTeNsHOro obopynoBaHus AN NpoBeAeHUsa HAaTYPHbBIX UCTILITaHWUNA,
onucaHHoro B 4.7.5;

- W3roTOBMNEHWE MaTepuanoB cornacHo 4.7.6 ona npoBedeHWsl HATYPHbIX UCMbITAHUIA, HEOBXOOUMBIX
Ans peweHus 3agadu naeHTudukaumn.

4.8 MNpoToKon UCNbITaHWA JOMKEeH coaepxaTh crneaytoLwyio MHopmaLmio:

- OonucaHue MakeTa;
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- TpadMK BXOOHOrO BO3OEWCTBUA OAMHOYHOIO MeXaHU4ecKoro yaapa Ha Maker;

- TpadMK BbLIXOAHOMO BO3AENCTBUS OAMHOYHOMO MEXaHWYeckoro yaapa B KOHTPOMbLHON TOYKe MakeTa;

- UOEeHTUMDMLMPOBAaHHbIE NapaMeTpsbi;

- rpadMK BXOOHOrO BO3OEWCTBUA OOUHOYHOIO MeXaHUYecKoro yaapa Ha JA;

- TpadMK BLIXOAHOMO BO3AENCTBUS OAUHOYHOIO MEXaHWYECKOro yoapa B KOHTPOMNbHOM Touke DA,

- OLeHMBaeMble XapaKTepPUCTUKNA: YCKOPEHWUs, NepeMeLLeHns, MexaHu4eckne HanpsikeHnss B DA, Ycko-
peHus, nepemeLleHns, MexaHndyeckne HanpsikeHua B DA He LOMKHbI MpeBbiWaT MakcMMarnbHO AoNyCcTUMble
3Ha4YeHus!, 3afaHHble B HOPMaTUBHbLIX [OKYMEHTaxX U TEXHWYEeCKOW fOoKYMeHTaUuK;

- BbIBOAbI MO pe3ynsTatam UCNbITaHWUA.

5 TpeboBaHuA K nogcMcTeme BUPTYyarnbHbIX UCMbITAHUW ANEKTPOHHON
annapaTtypbl Ha BO3aeNCcTBMe OOQNHOYHOIO MeXaHU4eckoro yaapa

5.1 Nogcuctema BUPTYanbHbIX UCMLITAHUA SNEKTPOHHOW annapaTtypbl Ha BO3AeNCTBME OQWUHOYHOMO Me-
XaHW4eCcKoro yaapa gomkHa oreedatb TpeboeaHusm 1.3 n FTOCT P 70201, aBnaTtbca cocTaBHom YacTeio CATP
3A B cooTBetcTBUM ¢ TOCT P 70291.

5.2 Heobxogumo Hanu4ue 6asbl AaHHbLIX MaTepuanoB No hu3nKo-MexaHU4YeckuM napaMmeTpam.

5.3 Nopsagok npoBefeHNA BUPTYyanbHbIX NUCNbITAHUNA

5.3.1 MNpoeooaT naeHTUMKaLKWIO NapameTpoB MaTepManoB Npu ux oTcyTcTBUKM B Base gaHHbiX. VigeH-
TUPULMPYIOT MOOYNb YNPYrocTh, koadduumerTa lNyaccoHa, napameTpbl 3asncumoctt KMIT oT mexaHu4ecko-
ro HanpskeHusa ang yaapa. 3aHocart naeHTUdrUMpOBaHHBIE 3HAYeHWa NapaMeTpoB B a3y gaHHbIX.

5.3.2 MNpoeoggar ngeHTudukaLmio napameTpoB BMBpoM3onNaAToOpoB AN8 ygapa npu ux otcyTcTaun B base
daHHbIX. MoeHTuduumpyoT napameTpbl BUOpOM3onNAaTOpOB ANA yaapa, npusedeHHble B 4.3.4. 3aHocAT naeH-
TUOMLMPOBaHHbIE 3HAYEHNs MapaMeTpoB B 6a3y AaHHbIX.

5.3.3 Ecrnu obbvektamu BMPTYamnbHbIX MCMbITAHWA SABMSAKTCA NMPOW3BONIbHLIE KOHCTPYKLUMW LIKadoB W
BrnokoB 3A 6e3 BmbpousonaTtopor, 3D-mogenu koTopbix cosgaHel B CAD-cuctemax B dhopmate STEP, npo-
BEPAIOT BbINONHEHMe TpeboBaHWi MO yCTpaHeHUo oWnBOoK, YNPOLLEHUIO 1 COXPAHEHWI0 MOoJenu.

5.3.4 Ecnv obbekTaMmy BUPTYanbHbIX UCMBITAHWIA ABNSAKTCA TUMOBLIE KOHCTPYKUMKM WKadoB 1 Bnokos
3A bes BubponzonaTopos, 3D-mogenu koTopbix He co3gaHbl B CAD-cuctemax B hopmarte STEP, ux cozgarT
B crneuuanvM3aMpoBaHHOM UHTepdence.

5.3.5 Ecnu obbekTtamy BUPTyanbHbIX WCMbITAHWIA SBMAKTCH MPOU3BOMbHbIE U TWUMOBLIE KOHCTPYKLMK
wkadgos 1 briokoB 3A, ycTaHOBMeHHble Ha BubpousonaTtopax, 3D-mogenu co3gatoT B cneuuann3npoBaHHOM
MHTepdence.

5.3.6 MNMpoeogdat umnopt 3D-mopenu.

5.3.7 BeogaT maTepuansl getanein 1u3 b6asbl gaHHbIX UKW PU3MKO-MEeXaHUYeckue napaMmeTpbl Matepua-
JIOB BPYYHYO NpU OTCYTCTBMM Matepvanos B 6ase AaHHbIX.

5.3.8 BeogsaT BubpomnsonsaTtopbl M3 6a3bl AaHHbIX UMW NapaMeTpbl BUBPOM30NATOPOB BPYHYHYO MpU OT-
cyTCTBUM BUBPOM30NATOPOB B Base JaHHbIX.

5.3.9 BBoOgaT KpenneHusa KOHCTPYKLUKM 6e3 BUOpOU30nATOpPOB.

5.3.10 lMpoBogAaT aBToMaTtuyeckoe paszbreHne 3D-moOen KOHCTPYKLUMM Ha KOHEYHbIE 3NeMEHThI.

5.3.11 BeogaT rpadhmkm 3aBUCUMMOCTW YCKOPEHUS OOWHOYHOIO MexaHW4ecKoro yaapa OT BPeMeHW Mo
ocam X, Y, Z.

5.3.12 lNpoBogAT pacyeT KOHCTPYKUWKM Ha BUOpOM3oNATOpax Ha BO3OENCTBME OOWHOYHOTO MexaHude-
cKkoro yaapa. BeixogHble rpaduky 3aBMCUMOCTU YCKOPEHUA OAWMHOYHOIO MexXaHW4ecKoro yaapa OT BPEMEHMU
no ocam X, Y, Z 3a0atoT B Ka4ecTBe BXOOHbIX NS pacyeTa 3TOW e KOHCTPYKUMK, HO Be3 BUDPOM3ONSATOPOB.

5.3.13 MNpoBoaaT pacyeT KOHCTPYKUUKN Be3 BUOpOM30NSATOPOB Ha BO3OENCTBUE OAMHOYHOIO MexXaHude-
CKOro ygapa.

5.3.14 B peaynbraTe pacyeTa nony4valT cnegyolue BbIXO4HbIE XapakTepUcTUKK:

- 3aBWCMMOCTW YCKOPEeHUs OQWHOYHOro MexaHW4Yeckoro yaapa oT BpeMeHu no ocam X, Y, Z u cymmap-
HOrO B KOHTPOSbHbIX TOYKaX;

- nepemeLleHns BO BCeX TOUKaxX KOHCTPYKUMKW B AMana3oHe BpemeHu no ocaMm X, Y, Z U cymMapHsble;

- YCKOpPEHWS BO BCEX TOUKaX KOHCTPYKUMKW B OMana3zoHe BpeMeHu no ocam X, Y, Z U cymMMapHble,;

- 3KBMBANEHTHbIE MeXaHW4eckue HanpsKeHus BO BCEX TOMKaX KOHCTPYKUUKM B AMana3oHe BpeMeHU.
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5.3.15 [Ins oueHkWM nokasaTernen CTOMKOCTM DA K BO3OENCTBMIO OAMHOYHOIO MEXaHW4YecKoro ygapa
CPaBHWBAKT PacCYNTaHHbIE BbIXOOHbIE XapaKTepUCTMKA C AONYCTUMbIMW 3HAYEeHUAMW, 3a4aHHLIMW B HOpMa-
TUBHbIX AOKYMEHTAX U TEXHUYECKOW OOKYMEHTaLnK:

- NepeMelleHnsa BO BCEX TOYKAX KOHCTPYKLMM B AManas3oHe BpeMeHu no ocam X, Y, Z u cyMMapHbie
nepemMeLlLeHuUsi He AOMKHbI NPeBblllaTh MaKCUManbHO OONYCTUMbIX 3HAYEHWIA,

- YCKOPEHMS BO BCEX TOYKAX KOHCTPYKUWKM B AnanasoHe BpemMeHu no ocam X, Y, Z n cymmMmapHble yCKo-
PEHWSI HE JOMKHbI MPeBbIlLaTh MakCcUMarnbHO A4OMNYCTUMBIX 3HAYEHWN;

- 3KBMBaNEHTHbIE MEXaHU4YEeCcKNe HanpsKeHWs BO BCEX TOYKaX KOHCTPYKLUMW B OManasoHe BPpEMEHU He
OOMKHBI MPEeBbLILLATL MaKCUMansHO 4ONYyCTUMOE 3Ha4YeHue.

B npunoxeHun A npueeneH npuMmep nogcucTeMsl BUPTYanbHbIX UCMBITaHWA A Ha BO3OeNCTBUE Oau-
HOYHOrO MexaHW4eCcKoro yaapa v pesynsraToB ee paboThl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep nogcuctTemsbl BUPTYanbHbIX UCNbITaHUN SHEKTPOHHOﬁ annapaTtypbl
Ha BOo3genucTBME OAUHOYHOINO MeXaHU4ecKoro yoapa u pe3ynbTaToB ee pa60'rb|

[MpumMepomM NoACUCTEMBI BUPTYarbHBLIX UCMBITAHWIA ANEKTPOHHOK annaparypkl Ha BO2AEUCTBUE OOUHOYHOTO MEXaHU-
YecKoro yaapa sBnseTcA COBOKYNHOCTb noacuctemM poccuiickon CAINP aneKTpoHUKKM B 4acTW BUPTYarbHbIX UCMbITAHWA —
aBTOMaTM3anpoBaHHOW cncTembl obecnedyeHns HageKHoCTK M KadecTtBa annapatypbl (ACOHWMKA) (https://asonika-online.
ru/), NpegHasHa4eHHOW ANg aHanusa U obecnedyeHuss cTokocTr DA 1 KB K KOMMMAEKCHBIM TENMOBLIM, MEXaHNYEeCKUM,
3MeKTpOMarHUTHbIM BO34EWCTBUAM, YCTANOCTHOW NPOYHOCTH K TENNIOMEXaHUYECKUM BO3OENCTBUAM, ANA CO34aHUA KapT
paboumnx pexumos IKB, aHanu3a nokasatenen HagexHocTn JA 1 co3gaHua umdpoBeix ABoNHUKOB DA 1 SKB.

ACOHWMKA — aTto 3ameHa HaTypHbIX UCMBITAHWIA onbiTHLIX 06pa3yor 3A u SKB BUpTyaneHeIMY UCMBITAHUAMUW Ha
BHELUHWE MEXaHWYECKVE, TEMMOBLIE, ANEKTPOMAarHUTHbIE U ApYrMe BO3OEWCTBUS eLe A0 MX WU3FOTOBMEHUS. 3TO 3Ha4u-
TeNnbHasi 3KOHOMMWA OEHEXHbLIX CPEACTB W COKpalleHWe CpokoB co3gaHus 3A u 3KBb npu ogHOBpEMEHHOM MOBLILLEHWN
Ka4yecTBa M HAOEXHOCTM 3a CYET COKpaLLEHUs KONMMYeCcTBa HaTyPHbLIX UCTIbITAHUIA.

Ha aTtane ackM3HOro NpoekTUPoBaHUA 3MEKTPOHUKN (40 CO34aHUa aneKTpUYeckux cxeM, yeptexen n 3D-mogeneit)
MCMNOMb3YOT Cneayowme NoacUCTEMBI

ACOHWMKA-M: nogcnctema aHanmaa TMNOBbIX KOHCTPyKUMA Bnokos 3A 1 3KB Ha mexaHu4Yeckne 1 TennoBble BO3-
pencteusa (3D-mopgenb KOTopbix elle He co3aaHa, C BO3MOXKHOCTbIO YCKOPEHHOIO CO30aHuns MOLENN B CNELMann3vpoBaH-
HOM UHTepdeice);

ACOHWMKA-M-LLKA®: nogcucTeMa aHanmaa TUMoBbLIX KOHCTPYKUMIA WKador DA Ha MexaHU4YecKue 1 TennoBble BO3-
penctena (3D-mogent KOTOpbIX elle He co3aaHa, C BO3MOXKHOCTLIO YCKOPEHHOTO CO30aHus MOLENN B CneLMann3mpoBaH-
HOM UHTEpdeice);

Ha artane TexHu4eckoro npoekTMpoBaHWs (NOCNe co3naHwust ANeKTpUYeckMx cxem, Yeptexein 1 3D-mogenein) mc-
Monb3yoT CNeayoLne NogCcUCTEMBI:

ACOHWMKA-M-3D: nogcuctema aHanuaa 1 o0ecrnevyeHns CTOMKOCTU NPOU3BONbHBLIX 06bEMHbBIX KOHCTPYKUMA 3A 1
3KB K MexaHW4eckMM U TennoBbIM BO3AENCTBUAM C BO3MOXHOCTLIO UMMNOPTa reoMeTpun u3 pasnuuHsix CAD-cuctem.

Ha Bcex atanax NpoeKkTMpoBaHWA 3NeKTPOHUKW UCMONb3YT cneaytolwme noacucTeMb:

ACOHWKA-B: nogcuctema aHanvaa n obecneyeHnsi CTOMKOCTM K MEXGHUYECKMM BO3AENCTBUAM KOHCTPYKUMA DA,
YCTaHOBINEHHbIX HA BUBpomnsonaTopax;

ACOHWMKA-WI: nogcuctema noeHTUMKaALMKN PU3MKO-MEXaHNYECKMX M TENNOMU3MYECKMX NapaMeTpoB Mogenen
3A n 3KB;

ACOHWKA-B[: nogcuctema ynpaeneHns 6asamu gaHHeIX KB n Mmatepurarnos no reoMeTpuyeckuM, hnsnko-mexa-
HUYECKMM, YCTANOCTHbLIM, TeNNoUaINYECKNM, INEKTPUYECKUM W HAOEKHOCTHEIM NapamMeTpam.

Pesyniratel pabotel nogcuctemsl ACOHUKA-M-3D npeactaBneHsl Ha pucyHkax A.1—A.9.
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PucyHok A.1 — KoHcTpykuma Bnoka A, uMmnoptvpoeaHHaa na CAD-cnctembl
B nogcuctemy ACOHMKA-M-3D
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PucyHok A.2 — ABToMaTudyeckoe pasbueHue Ha KOHEYHbIe areMeHTh!

& ACOHVIKA [= =[]

HaseaHue ]TonmuHa ] ~
134 AMr3 MoCT 17232-59 (Be3 TepmooBpaboTrM] o725 go 80
135 AMr3 rOCT 17232-99 (6e3 TepMo0BpaboTKK) ot 11 go 25
136 AMP3.M MOCT 21631-T6 (623 TepMo0oBpaboTKH) oT 5 a0 10.5
137 |AMrs.M4 TOCT 21631-7T6 4
138 AMre MoCT 17232-99 (Bes TepMo06paboTKHK) ot 11 go 25 [
139 AMrE MoCT 17232-99 (Be3 TepmooBpaboTrM) o1 25 go 50 |
140 AMre rocT 17232-99 (Be3 TepMo0BpaboTKK) ot 50 go 80
141 AME TOCT 21488-97 (6e3 TepmooBpaboTiK) ot 8 go 300
142 |AMrE MOCT 21488-97 (6e3 TepMo0BpaboTEM) o1 300 go 400
143 AMrE.B FOCT 17232-99 [Be3 TepmooBbpaboTkm) ot 11 go 25
144 AMr6.BFOCT 17232-95 (es TepmooBpaboTkH) oT 25 go 50
145 AMre.BroCT 17232-99 (Bes Tepmo0BDaBOTKKI ot 50 a0 80 L

MNowea: 150 M 19

« MpuHate X OtmeHa

PucyHok A.3 — [nanoroeoe okHo ana Beibopa MaTepmnana u3 6asbl JaHHbIX

10
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ACOHMEKA
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? Cnpaska

PucyHok A.4 — [lnanoroBoe okHO ANS 3a4aHusa napaMeTpoB Matepuana
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PucyHok A.5 — Mpadhuk 3aBUCHMOCTU BXOOHOIO CyMMapHOro YCKOPEeHUs
OAWMHOYHOrO MEeXaHWYeCcKoro ygapa oT BpeMeHM

Mepemeiignme | Yokopenne | Hanpaxenwe |[Bpema = 0004344 cex v

Nepemeyenne
cyrmapHos
QLY

PucyHok A.6 — CymMmapHble NepemelleHns BO BCEX TOYKaX KOHCTPYKUMKM Brioka DA
npv BO3AENCTBMW O4MHOYHOIO MEXaHWYECKOTO yaapa B 3a4aHHbIi MOMEHT BpeMEHN
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Mepemewenne | Yexoperme | Hanpawesne [P abconrormsie snauenns | |Bpems = 0.004344 cex v

YckopeHue
CyMMapHoe

PucyHok A.7 — CyMmmapHble YCKOPEeHUs BO BCEX TOUKaX KOHCTPYKUMUK Brioka A
Npv BO3OENCTBUM OAWHOYHOTO MEXEGHUYECKOrO yaapa B 3a4aHHbI MOMEHT BPEMEHUW

I™ % o1 gonycrimaen | |Bpens « 0.004044 cex ¥

n Yexopenme

Hanpskenme
SKEMBANEHTHOE

PucyHok A.8 — 3SKkBMBaNEHTHble MEXaHNYECKME HANpPsHKeHUs BO BCEX TOYKaX KOHCTPYKUWK Brioka 3A
npy BO3OENCTBUM OAWHOYHOTO MEXaHNYECKOTO yaapa B 3a4aHHbI MOMEHT BPEMEHMW
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PucyHok A.9 — Mpadmk 3aBUCMMOCTM BLIXOAHOMO CYMMaPHOTO YCKOPEHUS OAWHOYHOIrO MEXaHWYecKoro yaapa
OT BPEMEHM B KOHTPOIMLHOW TOMKE KOHCTPYKLMM Bnoka A
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