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MNpepgncnoBne

1 PABPABOTAH O6WecTBOM C OrpaHM4YeHHOl OTBETCTBEHHOCTbH «Hay4yHO-uccnepoBaTeNbCKUIA WH-
cTuTYT «K/ACOHUKA» (OO0 «HUN «ACOHUKA») n ®depepanbHbiM rocyfapCTBEHHbIM GOKETHbIM yupexe-
HUeM «POCCUICKWIA MHCTUTYT cTaHgapTusauynum» (Prby «UNHCTUTYT cTaHgapTmM3aunumn»)

2 BHECEH TexHunuyeckum komuteToMm no craHgaptusauumm TK 165 «Cuctembl aBTOMaTtU3MpoBaHHOro
NPOEKTUPOBAHNA 3NEKTPOHUKN»

3 YTBEPX/JEH W BBEJEH B OAEWCTBWE T[pukazom defepanbHOr0 areHTCTea M0 TEXHUYECKOMY
perynuposaHuio n metponorum ot 14 Hosabpsa 2024 r. Ne 1668-cT

4 BBEJEH BMEPBbIE

MpaBuna NpMMeHeHNs1 HACTOSILLErNO CTaHgapTa YyCTaHOBMEHbl B cTaTbe 26 defepasbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTwusauun B Poccuiickoli ®epepayumn». NHgdopmauus ob ms-
MEHEHUSIX K HaCTOsILLEMY CTaHaap Ty Ny6/AnKyeTCs B eXerofHoM (N0 COCTOSIHUIO Ha 1siHBaps TekKyllero
roga) MHOpMaLNOHHOM yKasaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MeHeHWl
M NonpaBokK — B eXeMeCsiMHHOM MHOpMaLMOHHOM YyKasaTesne «HauuoHanbHble cTaHAapThi». B cnydvae
nepecmoTpa (3ameHbl) UM OTMEHbl HACTOSLWEr0 CTaHjapTa COOTBeTCTBYyLWee yBeJoMeHe GyaeT
ony6/IMKOBAHO B 6G/MXaiLLEM BbIMYCKE €XEMECSYHOro WMH(OPMAaLUMOHHOIO yKasaTens «HauvwoHasbHble
cTaHgapTbi». CooTBeTCTBYyOLWAs MHopMaums, yBeaoOMIeHNEe 1 TEeKCTbl pasMelanTCcs Takke B WH-
dhopMaLMoHHOl cucTeme 06LLEr0 NOMbL30BaHNA — Ha ohuymasbHOM caliTe defepasibHOro areHTcTBa no
TEXHUUYECKOMY PETrY/IMPOBAHNIO U METPOSIONMN B CETU MIHTEepHeT (WWw.Ist.gov.ru)

© OdgopmneHne. dPreyY «MHCTUTYT cTaHgapTmM3auyum», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B kKauecTBe odyuuuManbHOro usgavus 6e3 paspeweHuss defepasibHOro areHTCTBa Mo TeXHUYe-
CKOMY PEerympoBaHuio 1 MeTposiorum
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BBegeHune

Pa3paboTka HacTosLlero ctaHjapTa Bbl3BaHa HEOOXOAMMOCTbIO aBTOMaTU3MPOBAHHOIO aHanu3a cToi-
KOCTU 3N1€KTPOHHOI KOMMOHEHTHOW 6a3bl (OKB) k BO34eACTBMI0 OAMHOYHOIO MEXaHWYECKOT0 yaapa Ha paHHUX
3Tanax npoekTupoBaHust KB Ha 0CHOBE MaTeMaTM4YeCcKOro MOAENMPOBAHUSA M BUPTYanbHbIX UcnbiTaHnn KB
Ha BO3feiCcTBME OLMHOYHOIO MEXaHW4YecKoro ygapa ANs CHUXeHUa 3atpaT Ha pa3paboTky, Nnpov3BOACTBO U
ob6cnyxunBaHne 3a cYeT NOBbILWIEHUA KayecTBa pa3paboTok.

HacToswuin cTtaHfapT pacnpocTpaHsSeTcs Ha nokasatenu cTtolikoctu 3KB k BO34eWCTBMIO O4MHOYHOTO
MexaHuuyeckoro ypapa. Lienbto ctaHfapTa ABnseTcsa aBTomaTtm3aumna aHanvusa nokasarteneli crolikoctn 3Kb K
BO34EACTBMI0O OAMHOYHOTO MEXaHWYEeCKOro yfapa C NMPUMEHEHMEM MaTeMaTu4eckoro MoAesnIMpoBaHnUs U BUp-
TyanbHbIX ucneiTaHuii Kb Ha BO3AelicTBME OAMHOYHOIO MEXAHWYECKOTrO yAapa, CHWXKEeHMe 3aTpaT Ha paspa-
60TKy, MPON3BOACTBO M 06CNYXUBaHME 3a CHET MOBbILEHNS KayecTBa pa3paboTok.

MpumMeHeHne MaTemMaTUYECKOr0 MOAEMPOBaHNSA Y BUPTYanbHbIX UcNbiTaHuii KB Ha Bo3aelicTBme oau-
HOYHOTO MEexXaHW4YecKoro ygapa Ha paHHUX aTanax NpoekTMpOBaHUSA 40 U3rOTOBJIEHUSA OMbITHOro obpasua no-
3BO/INT n3bexatb 0Tka3oB KB WM 3HAYUTENbHO COKPaTUTh MX Ha 3Tane WCNbITaHWii oNbITHOrO o6pasua, co-
Kpauias TeEM caMblM KO/IMYECTBO UCMbITAHUI ONbITHOrO 06pa3ua, BO3MOXHbIe nTepaynn no 4OopaboTKE CXEM U
KOHCTPYKLWIA, 3aTpaTbl Ha pa3paboTky KB npu ogHOBPEMEHHOM MOBLILEHUN KayecTBa M HaAEXHOCTH, B TOM
ynucne B KPUTUYECKUX pexmnmax paboTbl, genas KB KOHKYPEHTOCNOCOGHOW Ha OTeYEeCTBEHHOM U MexAayHa-
poAHOM pblHKax (cm. [1]—[4]).

Mcnonb3oBaHue npu aHanuse cTolikoctu IKB Kk BO3A4EWCTBMIO OAMHOYHOTO MExXaHW4Yeckoro ygapa Ha-
TYPHbIX uUcnbiTaHnihi KB Ha BO3geicTBME O4MHOYHOIO MEXaHUYecKoro ygapa HeBO3MOXHO, Tak Kak aHanms
NpoBOAUTCA €elle A0 W3roTOBJIEHUSA OMbITHOrO o6bpasua. BupTyanusauus wucnbiTaHnin KB Ha BO3aeiicTBue
OAVHOYHOrO MexaHW4eckoro ygapa npu aHanmse ctoilkoctn KB K BO34eCTBMIO O4MHOYHOITO MEeXaHU4YecKoro
ynapa sasnsetca 6e3anbTepHaTuBHOM. Be3 npuMeHeHUs matemMaTu4yeckoro MoAeniMpoBaHUs Henb3s onpepge-
NUTb nokasaTenn cTolikocTn OKB K BO34EWCTBMIO OAWHOYHOrO MexaHuyeckoro ypapa. [JaHHblii noaxop siB-
nseTcsa MHOpPMAaTMBHBIM, Tak Kak 6narogaps eMy Ha 3Tane NpoekTUpPOBaHUsS OTCMeXuBaeTcs 60/bLWMHCTBO
BO3MOXHbIX 0TKa30B DKB no mexaHnyeckum xapaktepuctukam, n adppekTUBHbIM, Tak Kak n3-3a HegopaboTok
npoekTnpoBaHnsa 3KB, BCKPbITbIX y)Xe MyTeM HaTypHbIX MCNbITAHW, BO3MOXHO MHOXECTBO uTepauuin: gopa-
60TKa NpoeKTa — MCNbITaHUA ONbITHOTO 06pasua — gopaboTka NpoOeKTa U T. 4., YTO 3HAUYUTENIbHO yBENMYMBa-
€T CPOKM 1 CTOMMOCTb pa3paboTKu.

HacTtosawwuin ctaHgapT onpeaenseT TpeboBaHMUSA K NOACUCTEME BUPTYyasbHbIX UCNbITAHUI 3NEKTPOHHOM
KOMMOHEHTHON 6a3bl Ha BO34elicTBUE OAMHOYHOrO MEXaHWYeCKoro ygapa.
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HAUMOHANBbHBIN CTAHAOAPT POCCUWCKOW SEALEPALUNWN

Cucrembl aBTOMaTU3NpoOBaHHOIO NPOEKTUPOBaHUA 3/IEKTPOHUKN

MOACUCTEMA BUPTYAJIbHbIX UCMbITAHUIA SNIEKTPOHHOW KOMMOHEHTHOW BA3bI
HA BO3OENCTBUNE OANHOYHOIO MEXAHUYECKOIO YOAPA

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

Jata BBegeHuna — 2025—01—01

1 O6nacTtb NPUMEHeEHNA

1.1 HacTtosawwuii cTaHgapT npefHasHayeH ANs NPUMEHEeHUA NpeanpuATUSAMU MPOMbIWIEHHOCTU U Op-
raHmsauusamMmn npyv NCnosib3oBaHMM LUGPOBbLIX ABOMHWKOB 3M1EKTPOHUKN HA PaHHUX aTanax npoeKkTupoBaHus,
N3roTOB/IEHNSA N UCNbITAHNI 3/IEKTPOHHOW KOMNOHEHTHOM 6a3bl (IKB), a Takke Ha BCcex nocnefyluinx atanax
XN3HeHHoro uukna 9Kb.

1.1.1 Mopcuctema BUPTYasbHbIX UCMNbITAHUI 3N1EKTPOHHOW KOMMNOHEHTHOI 6a3bl Ha BO3AeincTBue ofu-
HOYHOIO MEeXaHW4YecKoro ygapa npuMeHseTcs Ha paHHUX aTanax npoektuposaHua 3Kb cnepgyouiero HasHave-
HUS: NPOMbILI/IEHHAS, ANA 3HEPTreTUKM, 06OPOHHO-MPOMBILWIJIEHHOIO KOMMJIEKCa, a3pOKOCMUYECKOW OTpacsu,
Cy[OCTPOEHMNA, MeAuLHCKasa, aBToMobunbHas, 4159 HaBurauum n paguonokaumm, notpebutensckas, ans gu-
CKa/IbHOTO 1 TOProBOro 060pyAo0BaHusl, CBA3U (TeNEeKOMMYHMUKALNKN), BBIYUCNTENBHON TEXHUKKU, ANA aBTOMa-
TM3aunMm 1M UHTENNEeKTyasibHOro ynpassieHus, cucteMm 6e30MacHOCTU, CBETOTEXHUKU, aBTOMATU3MPOBaAHHOIO
TpaHcrnopTa u ABMXYyLWelics poO60TOTEXHUKN.

1.1.2 3KB Bkno4aeT B cebs MUKPOCXEMbI, TPAH3UCTOPbI, A4MOAbl, PE3UCTOPbI, KOHAEHCATOPbI U T. 4.).

1.1.3 Ha 9KB oka3sbiBaeT BNMAHME BO34ElCTBME OAUHOYHOrO MexaHu4veckoro ygapa. O4MHOYHbIA Mexa-
HMYECKUI yaap MOXeT NpUBOANTL K HecooTBeTCTBUAM KB TpeboBaHUSAM K X CTOMKOCTM (MPOYHOCTM U YCTOW-
YMBOCTU) K BO3AENCTBMIO OAMHOYHOrO MexaHW4Yeckoro ygapa. Hactoswmii ctaHfapT ycTaHaBnvMBaeT OCHOB-
Hble MOMIOXEHUA TEXHOMOMMN, MO3BONAKOLWEN NPOBOAUTL aHa/N3 nokasaTtenen crtoiikoctn KB Kk BO3AENCTBUIO
OAMHOYHOTO MexaHW4YecKoro ygapa C nNpMMeHeHnem mMaTtemMaTuyeckoro MoAenvpoBaHua WU BUPTYyalbHbIX WUC-
nbiTaHnii KB Ha BO3AeNcTBME OAMHOYHOTO MEXaHWYECKOro yaapa npu npoekTMpoBaHuUN.

1.2 AHanus3 nokasaTenen cToiikocTn KB Kk BO3AECTBUIO OAMHOYHOIO MEXaHW4YecKoro ygapa Heobxo-
OVMO OCYLWecTB/IATL Ha pPaHHUX 3Tanax npoekTtuposaHna SKB nocpeacTtsom nNpoBefeHUA mMaTeMaTUvyeckoro
MOZEeNMpPoBaHUA 1 BUpTyanusauun ncnoitaHnini Kb Ha BO34eNCTBME OAUHOYHOrO MexXaHW4yeckoro ygapa npu
NpoeKTUPOBaHUN.

1.3 Ana aHanu3a nokasatenei cTokocTn KB K BO34eiCTBMI0O O4UHOYHOTO MEXaHWYeCcKoro ygapa me-
TOLOM MaTeMaTu4ecKkoro MoAennpoBaHua (BUpTyanmnsauum ucnoitaHnii Kb Ha Bo3gelicTBNE O4MHOYHOTO Me-
XaHU4yeckKoro ygapa) cnefyeT NnpuMeHATb aTTeCTOBaHHble NporpaMmmHble cpencTea, a npu HeobxoammocTn —
aTTecToBaHHble MporpammHo-annapartHble cpefcTBa. TpeboBaHuA K nNporpammHo-annapaTtHbiM CpefcTBam
yCTaHaB/IMBAKOT MO COrNacoBaHUIO C 3aKkasdynkamu.

2 HopmaTBHbIe CCbI/IKA

B HacToswem cTaHgapTe Mcnosib30BaHbl HOPMATUBHbIE CCbINIKU Ha cneaylouime ctaHgapTbl:
FOCT 30630.1.10 (IEC 60068-2-75:1997) MeToabl UCMNbITAHUA Ha CTOWKOCTb K MEXaHWYECKUM BHELUHUM
BO34ENCTBYOWMUM (hbakTopam MalluH, NPMBOPOB U APYTMX TEXHUYECKUX M3genunii. Yaapbl no 060/104Ke M3aenuvs

M3paHve odmumanbHoe
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[OCT P 70201 Cunctembl aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAHNA INEKTPOHUKKU. ONTUManbHOe coyeTa-
H/We HaTYpPHbIX N BUPTYyasibHbIX UCMbITAHNI 3/1IEKTPOHUKN HA Ha[EeXHOCTb U BHELWHWE BO3elicTByoWmMe dakTo-
pbl. TpeboBaHNSA 1 NOPAAOK NPOBEAEHNS NPU BbINOSIHEHUM TEXHUYECKOTo 3agaHnsa Ha HVMOKP

FOCT P 70608 Cuctembl aBTOMaTU3NPOBaAHHOIO MPOEKTUPOBAHMA 3NEKTPOHUKM. CocTaB U CTPYKTypa
CUCTEMbl aBTOMATM3UPOBAHHOIO NPOEKTUPOBAHUSA 3/1IEKTPOHHO KOMMOHEHTHON 6a3bl

MprumeyaHue — [lpu NOMb30BaHWM HACTOSILLIMM CTAHAAPTOM LiefIecoo6pasHo NPOBEpUTb AENCTBUE CCbIoY-
HbIX CTaHAAPTOB B MHOPMALIMOHHOW CUCTEME OBLLETO MOJIb30BaHUS — Ha odMUMaibHOM caiiTe deaepasibHOro areHT-
CTBA M0 TEXHWYECKOMY PEry/IMpoBaHuio 1 METPOIOMN B CETU VIHTEPHET UK MO eXerogHoMy MHDOPMaLMOHHOMY yKasa-
Teno «HauuoHasbHble CTaHA4apTbl», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHWIO Ha 1 siHBapsi TEKyLLEro roga, M no BbiMyckam
€XemMecsYHOro MH(hOPMAaLMOHHOTO yKasaTens «HauuoHaslbHble CTaHAapTbl» 3a TeKyLuil rog, Ec/im 3aMeHeH CCbINIOYHBIl
CTaHZapT, Ha KOTOpbIii flaHa HeJaTVpOBaHHAs CCblKa, TO PEKOMEHAYEeTCsl UCMOMb30BaTb AECTBYHIOLLYH0 BEpPCUI0 3TOro
CTaHAapTa C YYeTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHeHWA. ECnn 3aMeHeH CCbINIOYHbIN CTaHAapT, Ha KOTopbili
[laHa AaTMpoBaHHas CCblfka, TO PEKOMEHAYETCS MCMOo/b30BaTh BEPCUIO 3TOTO CTaHAapTa C yKasaHHbIM Bbille rofjoM yT-
BepXaeHus (NpuHsATUs). Ecnm nocne yTBEPXAEHWS HACTOSILLETO CTaHAApTa B CCbUIOUHbIA CTaHAAPT, HA KOTOPbIA faHa
[JaTupoBaHHasi CCblfika, BHECEHO M3MEHEHMe, 3aTparvBatoLLee NosioKeHNe, Ha KOTOPOE faHa CCblka, TO 3TO MOJIoKeHne
PEKOMEHAYeTCS MPUMEHSTL 6e3 yueTa AaHHOTO U3MEHEHWs. EC/N CCbIOYHbIA CTaHaapT OTMEHEH 6e3 3aMeHbl, TO NoJio-
)XEHUe, B KOTOPOM A@Ha CChl/iKa Ha HEro, PEKOMEHAYEeTCS MPUMEHSATL B YaCTW, HE 3aTparvBatoLLell 3Ty CCbUIKY.

3 O6Lme NosIoXeHus

3.1 HacTtosAwwuiA cTaHaapT ycTaHaBnMBaeT Tpeb6oOBaHMA K aBTOMaTU3MPOBAHHOMY aHasin3y nokasartesiei
cToiikocTn OKB k BO34EeNCTBMIO OAMHOYHOTO MEXaHW4YecKkoro ygapa Ha OCHOBE MaTemaTu4yecKoro mMogesnnpo-
BaHWUSi 1 BUPTyasbHbIX ucnbiTaHnii KB Ha BO3aelicTBME OAMHOYHOTO MexaHW4yeckoro yaapa.

Ans [oCTWXEHUS NOCTaB/IEHHON Lenu B cTaHAapTe YCTAHOBJ/IEHbI Criefylline einHble Tpe6oBaHUA:

- K TEXHO/I0TMM aBTOMAaTM3MPOBAHHOIO aHanu3a nokasartenen crtoiikoctn KB K BO34elCTBUIO O4MHOY-
HOro MexaHW4yeckoro yaapa,

- noAcucTemMe BUPTYaslbHbIX UCMbITAHWI 3/1EKTPOHHOK annapaTypbl Ha BO3felicTBMe OAMHOYHOTO Mexa-
HWYyeckoro yaapa.

3.2 OpraHusauusa pa6boT No NPUMEHEHUD TEXHO/IOTMM aBTOMAaTM3MPOBAHHOIO aHanusa nokasartesiel
cToiikocTn IKB K BO34ENCTBUIO OAMHOYHOIO MEXaHWYecKkoro ygapa Ha OCHOBe MaTemMaTU4yecKkoro Moaenmpo-
BaHMA 1 BMpTyanu3auun ucnoitaHnini K6 Ha BO3AeNCTBME OAMHOYHOTO MEXaHWYECKOro ygapa npu npoekTu-
poBaHuWK yCTpoeHa cneayloLmnum o6pas3om:

a) Kb noaBeprawT UCMbITAHUIO B TPEX B3aMMHO NepneHAuKYISiPHbIX Hanpas/ieHUsX;

6) NPOBOAAT MUCMbITAHWUA Ha BO3AelicTBME OAMHOYHOTO MEXaHWYEecKoro yaapa, KoTopoMy MOryT nogBsep-
ratbCs M3A4eNna B Nepuog 3Kcnayatauuu unvm npyu TpaHCnopTUpPOBaHUuK;

B) MCMblTaHNE Ha BO3AEeNCTBME OAMHOYHOrO MEXaHU4ecKoro ygapa NpoBOASiT AN NPOBEPKM CNOCOBHO-
CTU U3LEeNUs BbINOMHATL CBOM OYHKLMM NOC/e NpekpalieHns 3Toro Bo3aencteus. B psge cnyvyaes npoBepsioT
paboTocnoco6HOCTL M3Aenuii B npouecce BO3AEWCTBMA OQMHOYHOIO MeXaHU4ecKoro yaapa;

r) ecnn He 3afjaHa hopMa yAapHOro umnynbca, TO 3afaloT NPSIMOYrOMbHbIA MMMYNbC Kak Haubonee
onacHblii (MMeeT LUMPOKNIA CcnekTp).

4 TexHOMorma aBToMaTn3MpoBaHHOIO aHasiM3a rnokasatesieil CTOMKOCTU
9/1EKTPOHHOW KOMMOHEHTHOMN 6a3bl K BO34EeACTBUIO O4MHOYHOIO
MeXaHW4ecKoro ygapa

4.1 KoHeuHo!l Uenbld aBTOMaTU3NPOBAHHOIO aHaauia sBAseTcs npoBepka cnocobHocTtn KB coxpa-
HSATb CBOM NapaMeTpbl B npefesiax yCTaHOB/IEHHbIX HOPM BO BpeMs W Nocfe BO34eWCTBUS OL4MHOUYHOIO Me-
XaHM4eckoro ygapa. MNpoBepsaT yaapHYH YCTONYMBOCTbL M yaapHyt npodHocTb 3KB no NTOCT P 30630.1.10.

Takxe paccmaTpvBalT MaTteMaTMyeckoe MOLeNMpoBaHue u BupTyanusauuio ucnbiTaHuii 3KB Ha BO3-
JecTBMe OQMHOYHOTO MEeXaHU4eckoro ygapa € NoBbllWEHHbIMW 3HAYEHNSAMU NapameTpoB (B KpUTUYECKUX pe-
XUMax, B TOM 4Yucne HeBOCNPOU3BOAUMbBIX NPU HATYPHbIX UCMbITAHUAX).

O6bekTamMu BUPTYyasibHbIX UCMbITAHUI ABMSIOTCA NPOU3BOJIbHbIE KOHCTpyKunm KB, 30-mogenu KoTto-
pbix co3gaHbl B CAD-cuctemax (Computer-Aided Desigh — aBTomMaTuM3MpoBaHHas cuctema ANs nNpoekTu-
poBaHuA M cO34aHMS TEXHUYECKUX yepTexeil) B hopmate STEP (Standard for Exchange of Product model
data — cTtaHgapT o6MeHa MOAENb AaHHbIX U3genus).

2
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4.2 OueHnBaeMbIM/ XapaKTePUCTUKaMUN SABMAKTCA YCKOPEHUS, NEepEMELLEHNS, MEeXaHn4yeckue Hanps-
xeHus B IKb.

4.3 YcnoBus NpoBeAEHNS BUPTYa/1bHbIX UCMbITaHW

4.3.1 Hanuyne poccuiickoro nporpammHoOro obecneyeHusi, npegHasHavyeHHOro AN MOAENMPOBaHUSA
OKB Ha BO34eicTBME OAMHOYHOTO MexaHW4yeckoro yaapa, BHeAPEHHOro Ha BeAywux npeanpuatmusax Poccui-
ckoii depepauumn, KOTOpOe ABNAETCH COCTABHOW 4acTbi CUCTEMbI aBTOMATU3MPOBAHHOIO MPOEKTUPOBAHUSA
(CANP) 3KBb B cootBeTcTBUM ¢ TOCT P 70201, TOCT P 70608.

4.3.2 Hannumne koppekTHoit 30-mogenun OKB B chopmate STEP, oTBevatowei TpeboBaHMSAM Mo ycTpaHe-
HUIO OLWINBOK, YNPOLLEHUIO U coXpaHeHuto Mmogenn (cm. [5]).

4.3.2.1 Tpeb6boBaHMsa MO yCTPAHEHNIO OLINGOK:

- He JO/KHO ObITb NepeceyveHnin getaneit. OHN [OMKHBbI KacaTbCsa APYr APYra;

- OfHa JeTanb A0/MKHA KacaTbCs APYroli MO HEKOW MOBEPXHOCTU C Kakoin-nmbo nnowagblo. He gonycka-
I0TCA BapuaHThbl, Korga ofHa feTasb KacaeTcs APYroi Mo ANHUM UNU B Touke (NOBEPXHOCTbID KacaHus ABYX
petanen sBAseTca ANHUSA UK TOUKA);

- He AOJ/IKHO 6biTb CBOGOAHO BUCAWNX AeTaned. OHU AOMKHbI UMETb COeAUHEHNS C APYTMMU AeTansaMu.

4.3.2.2 TpeboBaHUA MO YMNPOLLEHNIO MOLENN:

- cnepyet y6paTb BCe KpenexHble aetanu, BCe BUHTHI;

- cnepyet y6paTb hacku, Menkue cKpyrieHus (c paguycom <2 Mm);

- MOBEPXHOCTU C/IOXHON (hOopMbl — Mesikne opebpeHus KpymnHbiX NOBEPXHOCTEN Heobxoaumo caenatb
rnagkumu;

- ec/in B MOJENU eCcTb WeCTUrpaHHUKM (B ceYeHUU aeTann LecTUrpaHHuK), crnefyet CKPYr/nTb rpaHn
lWecTUrpaHHMka pagnycom CKpyrneHus 1 mw;

- HeobxoAMmOo yaannTb BCe OTBEPCTUSA BCex geTasell, KpoMe KpenexHbiX OTBEPCTUi;

- crnepyeT BblOpaTb «TBepAble Tena» npu coxpaHeHun B popmate STEP mogenun B CAD-cucteme, B
KOTOpOW co3gaBasiacb AaHHas MOAEsb.

4.3.3 Hanunuune cnepyrowmnx dn3nko-MmexaHMyecknx napaMmeTpos martepunanos IKb:

- NJOTHOCTb;

- MOAy/b YNpyrocTu;

- KoathpuymneHT MyaccoHa;

- KoathhurumeHT MexaHuyecknx notepb (KMI) ana HavyanbHON TOUYKM NIMHENHOTO yyacTka 3aBUCUMOCTU
KMIM OoT mexaHun4eckoro HanpshxeHus u3rnba, BO3HUKAIOLWEro Npyv BO34ENCTBUM OAUHOYHOTO MexXaHW4yecKoro
yAapa;

- Ko3appuymeHT 3aBucumocTn KMIT OT MexaHM4yeckoro HanpshkeHus m3rnba, BO3HMKAKLLEro npu BO3-
[ecTBUM OAMHOYHOTO MexXaHM4yeckoro ygapa.

B3anmoCBA3b TENIOBbLIX U MEXaHWYECKUX NPOLECCOB B KOHCTPYKUMAX IKB obycnosneHa BausHnem Te-
N0BbIX NPOLECCOB HA MexaHnyeckme — TemnepaTypHbIMU 3aBUCUMOCTAMU (PU3NKO-MEXaHUYECKUX napame-
TpoB — Mogynsa ynpyroctm n KMIM — gna matepuanoB KOHCTPykumin OKB. C poctom TemnepaTypbl MOAY/ b
yrnpyroctn ymeHblwaetcsa, a KMl yBennymnsaeTca. 3aBucuMocTn moayna ynpyroctm u KMIT oT TemnepaTtypbl
MOTYT annpoKCMMMPOBATLCA NIMHENHbIMW NosiMHOMamu (cMm. [5]).

[JaHHble napameTpbl MOTYT ObITb MOMYYEHbl NyTeM naeHTudukauum (cm. [5]).

4.4 PexxuMbl BUPTYa/IbHbIX UCMbITAHNIA

MapameTpbl OAMHOYHOIO MEXaHW4Yeckoro ygapa (YMCNeHHble 3HaYeHWs 3a[alTca B TEXHMYECKOM 3a-
JaHun Ha paspaboTky IKB):

- MWKOBOE yJapHOe yCKOpeHWe O4HOro umnynbca, g;

- ANNTENbHOCTb OAHOr0 yAapHOro MMNy/nAbca, Mc.

4.5 NopsfoK NPOBEAEHNS UCTbITAHNIA

45.1 MpoBOogAT naeHTUgUKaLM OU3NKO-MexaHM4Yecknx napameTpoB MatepuanoB OKB, ykasaHHbIX
B 4.3.3, npu nx otcyTcTBUM (cM. [5]). Mpm 3TOM MO pe3ynbTaTam HaTypPHbIX UCMbITaHWI onpefensT 3aBUCU-
MOCTb YAapHOro yCKOPEHWS OT BPEMEHW B KOHTPOJ/IbHOIW TOYKE, KOTOPYK WMCMONb3YHT NpU UAEHTUGMKALUN.
MpeaBapuTenbHO pa3pabaTbiBalOT NPOrpamMMy HaTYPHbIX UCMbITAHWI U M3roTaBAMBAOT MakeTbl NNACTUH ANS
HaTYypPHbIX UCMbITAHWIA.
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4.5.2 NpeHTuduymnpoBaHHble napameTpbl MaTepuanoB OKB 3aHOCAT B 6a3y AaHHbIX A1 MCMNOJ/Ib30Ba-
HMA B nNpouecce MoAesIMpoBaHuA.

4.5.3 MpoBogaT noarotosky 32-mogeneit B popmate STEP koHcTpykunii 9Kb B CAD-cuctemax, oTBe-
yawlwmx TpeboBaHUAM N0 yCTPAHEHMUIO OWNGOK, YNPOLWEHUIO U COXPAHEHUIO MO4EeNN, NPUBEAEHHbIM B 4.3.2.

4.5.4 MpoBoaAT umnopT mogeneli B popmate STEP KOHCTPYKUMiA B nogcucteMe BUPTYyasibHbIX UCMbITa-
HUA 3/1EKTPOHHO KOMMOHEHTHOW 6a3bl Ha BO34eNCcTBME OAMHOYHOIO MexaHW4yecKoro ygapa.

4.5.5 MpoBogAT BMpTyanbHble ncnbiTaHna OKB Ha BO3AelicTBME OAMHOYHOrO MexaHW4Yeckoro ygapa c
npMMeHeHneM MOAEeNuMpoBaHnsa MexaHnyecknx npoueccos B 9Kb Ha Bo3gelicTBME OLMHOYHOTO MEXaHW4Yecko-
ro ygapa. OnpegensioT 3aBUCUMOCTN YCKOPEHUA OANHOYHOTO MeXaHW4YecKoro ygapa oT BpeMeHU B KOHTPO/lb-
HbiX Toukax OKb.

4.5.6 Mo pe3ynbTaTam BUPTYyasibHbIX UCMbITAHNA COCTABNAT OTYET, B KOTOPOM NMPUBOAAT MHOpPMALUIO
06 OoueHMBaeMbIX XapakTepucTunkax.

4.5.7 MeCcTo NpoBeAeHUs UCNbITaHWA

McnbiTaHNA MOTyT NPOBOANUTD:

- camu npeanpuaTMS NpU HaAU4YMM NOACUCTEMbI BUPTYasibHbIX UCMbITAHUA 31E€KTPOHHON KOMMNOHEHTHOM
6a3bl Ha BO34eNCTBME OAMHOYHOIO MEXaHM4YecKoro yaapa;

- LleHTp KomMneTeHUnn B 061acTM MOAENUPOBAHNA U BUPTYaNbHbIX UcnbiTaHuii KB n anekTpoHHO’
annapaTtypbl Ha BHeWHWe BO3AEWCTBUSA NO 3aKkaly npeanpuAaThsa nNpyu OTCYTCTBUWU Yy HEro NoACUCTEMbI BUP-
TyasibHbIX WUCMbITAHUA 3NEKTPOHHOW KOMMOHEHTHOW 6a3bl Ha BO34ENCTBME OAMHOYHOTO MEXAHUYECKOro
yAapa.

4.6 O6paboTKa, aHa/IN3 N OLEHKA Pe3y/IbTaToB UCTbITaHNA

4.6.1 Ncnonb3yloT Manblii 06beM BbIGOPKN .

4.6.2 Vicnonb3yloT MeToAbl cTaTUCTMYeCKon 06paboTkn pesynbTaToB UCMbITAHNA.

BbluncrieHne BbIGOPOUHbIX YACIOBbIX XapakTEPUCTUK OCYLLECTB/ISIIOT NPU MasioM 06beMe BbIGOPKU. Bbl-
YncnAaT:

- BblOOpPOYHOE cpegHee 3HaAYeHNE XapakTepUCTUKN MexXaHU4YeCcKnx CBOMCTB;

- BbIGOPOYHYIO AUCMEPCUI0 XapaKTePUCTUKN MeXaHUYeckux CBONCTB;

- BblBOpOYHOE cpefHekBaApaTU4Yeckoe OTK/IOHEHME.

4.6.3 NpeHTnuumMpoBaHHble napaMeTpbl ONPeAeNsOTCsa C yueToM Mx pasbpoca: cpegHee 3HayeHue u
cpepHekBagpaTuyeckoe OTK/OHeHMe. [ONa nonyydeHuss pasbpoca Heo6XOAMMO MPOBECTU MAEHTUUKALMOH-
Hble ncnbliTaHMa 10 MakeToB MAacTUH OL4HOrO TuMa.

4.6.4 OueHMBaeMble XapaKTeEPUCTUKN ONpPeaenstoT ¢ y4eToM pasbpoca yckopeHuin. ns kaxaoin xapak-
TEPUCTUKN onpeaensioT cpegHee 3HaUeHUe W cpefHeKkBagpaTUYeckKoe OTK/TOHEHUE.

4.7 MaTepunasibHO-TEXHMUYECKOE obecrneyeHmne VCNbITaHNA

4.7.1 Ha pabounx cTaHuuMsAX nosb3oBaTeneii A4O/HKHO 6bITb YCTAHOBIEHO cnefyloliee nNpuknagHoe npo-
rpammHoe obecnedveHue, oTBevarwuiee TpeboBaHusam 4.3.1:

- ANs BUpTyanbHbIX ucnbitaHnii 3K, 30-mogenn koTopbix co3gaHbl B CAD-cuctemax B dpopmate STEP,
Ha BO34elicCTBME OAMHOYHOIO MEXaHWYECKOro yaapa;

- ANS ngeHTudmrkaynm rnlnko-MexaHnyecknx napameTpos mogenei 3Kb6.

4.7.2 Ansa ucnbiTaHuii UCNonb3yT 33-Mo4enn KOHCTpyKunin KB B hopmate STEP.

4.7.3 PykoBogfCcTBa nosb3oBarteneli n oby4yawlime 3ByKOBble BMAEOPOSUKM K NPUKNALHOMY MporpamMmm-
HOMYy o6ecneyeHunto, ykazaHHomy B 4.7.1.

4.7.4 [lonxHa ObITb ob6ecnevyeHa Heobxogumas KBanudukauusa nepcoHana, cneunwanucTos u npuene-
KaeMbIX CWU/, MPOBOASAWMNX UCMbITAHUSA, NOATBEPXAEHHASA akKkpeauTauueli nonb3oBatens NpukNagHoOro npo-
rpammHoro obecnevyeHus, ykasaHHoro B 4.7.1, B LleHTpe komneTeHunii B 06/1aCT MOAENMPOBAHUSA U BUPTY-
anbHbIX ncnbiTaHnini KB 1 3NeKTPOHHON annapartypbl Ha BHeLlHWe BO34elCTBUS.

4.7.5 WcnbiTaTenbHoe obopyaoBaHue A1 NPOBEAEHUS HATYPHbIX UCMbITaHUI, HEO6X0AUMbIX O pe-
WeHnsa 3agaun naeHTudunkaumun:

- CpencTBO pasroHa — YCKOpUTENb;

- NOABWXHOI CcToN, nnatopmMa Uan KOHTERHep;

- TOPMO3HOE YCTPOMWCTBO (coyaapsitomecs a/IeMeHThI);

- M3MepuUTeNbHbI Npeobpa3oBaTtesib;

- KOHTPO/IbHbIN NpeobpasoBaTesib;
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- cucTeMa ynpaBfeHUs U PeryimpoBaHus pexunma UCMbITaHui;

- CpeAcTBa M3MEpPEeHuin 1 perncTpauum, no3BoasLWME N3MEPUTb 3HAYEHUS HEKOTOPbLIX NapaMeTpoB U
3aperucTpupoBaTthb Xxapaktep yAapHOW neperpysku.

4.7.6 AnA npoBefeHWsA HaTypHbIX UCMbITAHWA, HEOOXOAUMBIX ANSA PELIeHUs 3ajaun uaeHTugukaymu,
TpeobylTcs NPAMOYro/sibHble NAacTUHbI U3 MaTepuanos, A1 KOTOPbIX Heobxoguma naeHTudrkauus napame-
TPpOB (MX KOIMYECTBO ONpPeAeniAlT KOIMYEeCTBOM MaTepuasioB, ANs1 KOTOPbIX HEU3BECTHbI NapaMeTpsbl).

4.7.7 NMopsapok NOATOTOBKA M UCMNO/b30BAHUA MaTepuasibHO-TEXHUYECKUX CpeacTB B nMpouecce WUChbl-
TaHwuia:

- NpuobpeTeHne N HacTpoika pabounmx CTaHUWii;

- npuobpeTeHne n ycTaHOBKa Ha pabouux cTaHuMsAX NporpaMmMHOro obecneyeHuns, oTeevaroLero Tpebo-
BaHnAM 4.3.1 n onucaHHoro B 4.7.1;

- nNpuobpeTeHne n yctaHOBKa UCMbITaTe/IbHOro 060pyAOBaHNA A1 NPOBEAEHUS HATYPHbIX UCMbITAHWUINA,
onuncaHHoro B 4.7.5;

- N3roTOBNEHME MaTepuanoB cornacHo 4.7.6 Ansi NpoBefAeHWs HaTypHbIX MCNbITaHWMA, HEOBXOA4MMbIX
ONS pelweHns 3agaun ngeHTudukaumnm.

4.8 TMpOoTOKON UCMbITAHUI AOMKEH COAEPXaTb C/eAyLYy MHopMaLnio:

- onncaHune mMakeTta;

- rpaduk BXO4HOro BO3AENCTBUA OAMHOYHOTO MEXaHWYEeCKOro ygapa Ha MakerT;

- rpaduK BbIXOAHOTO BO34EACTBUS OAMHOYHOTO MEXAaHUYECKOro yaapa B KOHTPOJIbHOW TOYKE MakeTa;

- NAEHTUPULMPOBAHHbIE NapaMeTpbl;

- rpaduk BXo4HOro BO3AENCTBUA OAUHOYHOTO MexaHumyeckoro ygapa Ha 3KB;

- rpaduk BbIXOAHOIO BO34ENCTBMSA OAMHOYHOTO MEXaHMYECKOro yaapa B KOHTPO/bHON Touke OKB;

- OUEeHMBaeMble XapakTepUCTUKN: YCKOPEHUs, nepeMelleHuns, MexaHmyeckne HanpsbkeHns B 9Kb. Ycko-
peHus, nepemMeLleHns, MexaHuyeckne Hanps)KeHusa B OKB He [JO/DKHblI NpeBbiwaTb MakCcuMasabHO A0MNYyCTU-
Mble 3HAYEHWS, 3aflaHHble B HOPMATUBHbIX 4OKYMEHTAX U TEXHNYECKON AOKyMeHTauuu;

- BbIBOAbI MO pe3ynbTaTtaM UCNbITAHWNA.

5 Tpeb6oBaHUs K NOACUCTEME BUPTYaA/IbHbIX UCMbITAHNIA 3/1IEKTPOHHOIA
KOMMOHEHTHOW 6a3bl Ha BO3AECTBME OANHOUYHOIO MEXaHMUYeCcKoro yaapa

5.1 lMNopacuctema BUPTyasbHbIX WUCNbITAHWUIA 3M1EKTPOHHON KOMMNOHEHTHON 6asbl Ha BO3jeilcTBuMe oau-
HOYHOrO0 MeXxaHMW4Yeckoro ygapa Ao/iXHa oTBeuvaTb TpeboBaHusam 1.3 n TOCT P 70201, saBnsertca cocTaBHOM
yactbto CAIP 3KB B cootBetcteun ¢ FTOCT P 70608.

5.2 Heobxoanmo Hannume 6a3bl AaHHbIX MarepuanosB No (PU3MKo-MmexaHU4yeckum napameTpam.

5.3 MopsA[oK NpoBeAEHUA BUPTYaSIbHbIX UCMbITAHUIA

5.3.1 MpoBoAAT naeHTUMKaLNMO napamMeTpoB mMmaTtepuasoB Npu Ux OTCYTCTBMKU B 6a3e gaHHbIX. NaeH-
TMPUUNPYIT MOAYNb YyNpyrocTtu, koagduumneHTta MNMyaccoHa, napameTpbl 3aBucumoct KMIM 0T mexaHu4yecko-
ro HanpsHXeHus Ansa yaapa. 3aHoCAT UaeHTMULpoBaHHbIe 3Ha4YeHNs napaMeTpoB B 6a3y faHHbIX.

5.3.2 YunTbiBasA, Yto 06bEKTaMU BUPTYyasibHbIX UCAbITAHWA SABNAKTCA KOHCTPykuum 3KB, 3P-mogenu
KoTopbiXx co3gaHbl B CAD-cuctemax B chopmate STEP, npoBepsitOT BbiNO/IHEHWE TPe6GOBaHUI MO yCTPaAHEHUID
oWwmnBOK, YNPOLEHND U COXPAHEHNIO MOAEN.

5.3.3 Mposogat numnopt 30-mogenmu.

5.3.4 BBogsaT matepuansl getaneit n3 6asbl gaHHbIX UM (PU3NKO-MexaHuyeckne napameTpbl maTepua-
NI0B BPYYHYH B C/lyyae OTCYTCTBMS MaTepuanoB B 6ase faHHbIX.

5.3.5 BBOAAT KpenneHna KoHCTpykumn IKB.

5.3.6 NMpoBoaAT aBTOMaTnyeckoe pasbueHne 30-moaeNnn KOHCTPYKUUM HA KOHEUYHble 3/1EMEHTHI.

5.3.7 BBOOAT rpacukn 3aBUCMMOCTU YCKOPEHUA MHOTOKparHOro MexaHuW4eckoro ygapa OT BpeMeHu Mo
ocam X, Y, Z.

5.3.8 MpoBoaAT pacyeT KOHCTpyKunn IKBE Ha BO3geincTBue O4MHOYHOTO MEXaHM4YecKoro ygapa.

5.3.9 B pe3ynbTarte pacuyeTa nosiyyalT clefylolime BbIXOAHbIE XapakKTepuUCTUKK:

- 3aBMCUMOCTU YCKOPEHUA OAMHOYHOIO MexaHW4ecKoro ygapa OT BpeMeHU no ocam X, Y, Z n cymmap-
HOT0 B KOHTPOJIbHbIX TOYKaX;

- MepemeLLeHns BO BCEX TOUKAX KOHCTPYKLMW B Ananas3oHe BpemMeHu no ocam X, Y, Z n cymmapHble;
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- YCKOPEHMs BO BCEX TOUKAX KOHCTPYKUWUM B gnanasoHe BpemeHun no ocsm X, Y, Z n CyMMapHbIe;

- 9KBMBAJ/IEHTHblIE MEXaHWYecKkne HanpsXKeHMUs BO BCEX TOUKAX KOHCTPYKUMWU B Auana3oHe BPEMEHW.

5.3.10 [ns oueHKM nokasaTesieil CToOKOoCcTM DA K BO3A4ENCTBMIO OAMHOYHOIO MEXaHMYecKoro ygapa
CpaBHMBAOT paccuymMTaHHble BbIXOAHblE XapakTePUCTUKN C AONYCTUMbIMU 3HAYEHUSIMU, 3aaHHbIMW B HOpMa-
TUBHbIX JOKYMEHTAX U TEXHUUYECKONM AOKYMEHTaLUN:

- NepemeleHns BO BCEX TOYKax KOHCTPYKUMW B gmanasoHe BpeMeHu no ocaMm X, Y, Z n cymmapHble
nepemMeLLeHns He AO/KHbI NPeBblWaTh MakCUMasbHO JONYCTUMbIX 3HAYEHWIA;

- YCKOPEHMA BO BCEX TOYKaX KOHCTPYKUMM B AmanasoHe BpemeHu no ocaMm X, Y, Z n cyMMapHble YCKO-
peHUs He AOJKHbI MPeBbiWaTb MakCUManbHO AONYCTUMbIX 3HAYEHWIA;

- 9KBMBA/IEHTHbIE MEXaHMUYECKME HanpsXXeHUa BO BCEX TOUYKAX KOHCTPYKUUW B AMana3oHe BPEMEHW He
JOJ/KHbI MpeBblWaTb MakCcuMasabHO AONYCTUMOE 3Ha4YeHue.

B npunoxeHun A npusefeH npumep NOACUCTEMbl BUPTYasibHbIX UCMbITAHWUA 3N1EKTPOHHOW KOMMOHEHT-
Holi 6a3bl Ha BO3AEiCTBME OAMHOUYHOTO MEexXaHWYyeckoro ygapa v pesynbTaToB ee paboThbl.
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MpunoxeHne A
(cnpaBo4HOE)

MprMep NoACUCTEMbI BUPTYa/IbHbIX UCMbITAHWI 3/1EKTPOHHOK KOMMOHEHTHOW 6a3bl
Ha BO3/€eliCTBME OANHOYHOIO MEXaHWMUEeCcKoro yaapa 1 pe3yibTaToB ee paboTbl

MpumepoM NoACUCTEMbI BUPTYaUTbHBLIX WCMbITAHUA 3/1IEKTPOHHOA KOMMOHEHTHOM 6a3bl Ha BO3QElCTBME OOUHOY-
HOro MexaHW4ecKoro yapa sBfSeTcA COBOKYNHOCTb nofcuctem poccuiickoli CAMNP 3M1eKTPOHMKN B YacTu BUPTYaulbHbIX
UCMbITaHNi — aBTOMATU3UPOBAHHOW CUCTEMbI OGECMEYEHNST HAAEXHOCTM M kadecTBa annapatypbl (ACOHUKA) (https://
asonika-online.ru/), NnpegHa3Ha4YeHHON ANA aHann3a 1 obecneyeHns cTokocTn OKB K KOMMIEKCHbIM TEMN/10BbIM, Mexa-
HWYECKUM, 3/1EKTPOMArHMTHbIM BO3AENCTBUAM, YCTASIOCTHON MPOYHOCTU K TENSIOMEXaHWYECKUM BO3AEWCTBUAM, 418 CO3-
JaHnsa kapT pabounx pexmmoB IKB, aHanu3a nokasareneii HagexHocTn IKb 1 co3gaHnsa LmgpoBbix AB0INHUKOB IKB.

ACOHWKA — 3T0 3aMeHa HaTypHbIX UCMbITAaHW OMNbITHbIX 06pa3uoB OKB BUPTYaslbHbIMU UCTbITAHUAMW Ha BHELL-
HUe MexaHu4yeckue, Ten/1oBble, 3NIEKTPOMAarHUTHbIE U ApyrMe BO3AENCTBUSA elle [0 WX U3rOTOB/IeHUs. 3TO 3HauuTesbHas
3KOHOMUSA AEHEXHbIX CPeACTB N COKpalleHne CpokoB co3faHus SKB npu ofHOBPEMEHHOM MOBbILLEHUM KayecTBa W Ha-
[EXHOCTY 3a CHET COKpaLleHWs1 KONM4ecTBa HaTypHbIX UCTbITAHWIA.

Vcnone3ytoT cnegylowme nogcucTemsl:

- ACOHHKA-M-3D — nojcuctemMa aHanmsa 1 obecneyeHns CTOMKOCTU MPOM3BOSIbHbIX OOBbEMHbIX KOHCTPYKLIA
3KB K MexaHn4yeckvM 1 TEMMNOBbIM BO3AENCTBUSAM C BO3MOXHOCTBIO MMMNOPTa reoMeTpun 13 pasinyuHbix CAD-cuctewm;

- ACOHUVIKA-N[ — nopcuctema naeHTumkaumm qmsnko-mexaHmyeckux u tTennousnyecknx napameTpos Moge-
nen 3KB;

- ACOHUVIKA-B[l — nopcuctema ynpasneHns 6a3amMun faHHbix KB 1 mMaTeprasioB No reoMeTpuyeckum, msnko-
MeXaHWYeCKUM, YCTa/TOCTHbIM, TeMN/I0PN3NYECKNM, SNEKTPUYECKUM U HALEXHOCTHLIM napameTpam.

PesynbTarbl pabotbl nogcuctemsl ACOHI/IKA-M-3D npeacTtaBneHbl Ha pucyHkax A.1—A.9.

PucyHok A. 1 — KoHcTpykumsa Kb, umnoptuposaHHaa u3 CAD-cuctemsl B nogcmuctemy ACOHHKA-M-3D
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PucyHok A.2 — ABTOMAaTtuyeckoe pasdbneHne Ha KOHEYHbIE 3M1EMEHTHI

ACOHVIKA - B
HasBaHune TonwuHa
134 AMr3 IOCT 17232-99 (6e3 Tepmo0o6paboTkm) ot 250 80
135 AMr3 IOCT 17232-99 (6e3 TepmoobpaboTkm) ot 11 go 25
136 AMr3.M IOCT 21631-76 (6e3 TepM0o06paboTKM) ot 540 105
137  AMr5.M4 rOCT 21631-76 4
138 AMr6 FOCT 17232-99 (6e3 Tepmo0o6paboTku) ot 11 fo 25
139 AMTr6 TOCT 17232-99 (6e3 Tepmo0o6paboTku) ot 25 g0 50 I:l
140 AMr6 FOCT 17232-99 (6e3 TepmoobpaboTkm) ot 50 go 80
141 AMr6 FOCT 21488-97 (6e3 Tepmoo6paboTkm) ot 8 go 300
142 AMTr6 FOCT 21488-97 (6e3 Tepmo0o6paboTku) oT 300 go 400
143 AMTr6.6 FOCT 17232-99 (6e3 TepM0o06paboTK) ot 11 no 25
144 AMr6.6 FOCT 17232-99 (6e3 TepM0o06paboTKn) ot 25 go 50
145 AMr6.6 MOCT 17232-99 (6e3 Teomo060a60TkM) o1 50 10 80
Mowuck: |I50 M 19
JICOHUKA
S [puHaTb X OTmeHa

PucyHok A.3 — [nanoroBoe OKHO 4151 Bbibopa matepuana m3 6asbl gaHHbIX



ACOHVIKA

Mpunéop

3apaiite napameTpbl MaTepuana

MexaHunueckve ] YctanocTHble | Tennosble | JONONHUTENBHO |

& 3arpysutb 3 B, [

(* W3oTponHbiii

-Tun marepuana:

C OpTtoTponHbIii

MnoTHoCTb [Kr/MAJ] J7460
Mogaynb ynpyroctu, [ITla] [207
KoadhdpmumeHT MyaccoHa, [0TH. ea.] 10.27
[onycTrmoe HanpshkeHune [Mra] |roo
KoathhnumeHT MexaHnyecknx notepb
ana subpauun [oTH. eq,) |0.02
ona yaapa [oTH. en,) |0.0015

|7 ~unTblBaTH HENMHEWHOCTMN

KoathcpuumeHT 3aBucumoct KMIM oT HanpsxeHns

ana Bubpauun [oTH. eq) |[2.2E-8
ons ynapa [oTH. eq.] |SE-6
ACOHUVKA
Cnpaska MpUHATL X Otmena

PucyHok A.4 — [lnanorosoe OKHO 4115 3afaHnsa napameTpos marepuana
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PucyHok A.5 — "padivk 3aBUCMMOCTN BXOLHOTO CYMMAapPHOro YCKOPEHUSI OAMHOYHOTO MEXaHW4YeCcKoro yaapa oT BpEMEHU

10
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MepemeuwieHne  YckopeHue  HanpsxeHue |Bpemsa = 0.0004375 cek

MepemeweHne

cymMmapHoe

(Mm)
1.360E-0S
1.209E-0S
1.058E-05
9.065E-06
7.S54E-06
6.043E-06
4.532E-06
3.022E-06
1.511E-06
0

PucyHok A.6 — CymMmapHble nepemeLleHns BO BCEX TOUKaX KOHCTPyKumn DKB npu BO34encTBum
OMHOYHOr0 MeXaHW4eckoro ygapa B 3aflaHHblii MOMEHT BPEMEHU
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MepemeleHne  YckopeHue  HanpsxeHne 14 abCOMIOTHblE 3HAUYeHUs |Bpems = 0.0004375 cek V|

YckopeHue
cymmapHoe

(9)

W, 17.32

™17.32
17.32
17.32
17.32

- 117.32
17.32
17.32
17.32
17.32

oy

PucyHok A.7 — CymmapHble YCKOPeHWs BO BCEX TOUKax KOHCTpyKUun KB npu Bo3aeincTemm
OAVHOYHOrO MEXaHNYecKoro yaapa B 3afaHHblli MOMEHT BPEMEHU
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MepemelyeHne  YckopeHne  HanpsbkeHue | % oT gonyctumbix |Bpems = 0.0004375 cek =

HanpsxeHune
3KBUBANEHTHOE
(MnMa)

w, 0.01167
0.01038
0.009080
0.007783
0.006486
0.005189
0.003891
0.002594
0.001297
9.247E-09

PucyHok A.8 — DKBMBa/IEHTHbIE MEXaHMYECKME HaMpPsXXeHUA BO BCEX TOYKaX KOHCTPYKuun SKB
npv BO34EVCTBAN OOMHOYHOrO MEXaHMYEeCKOro yaapa B 3afjaHHblii MOMEHT BpeEMEH
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® ACOHUKA - [m] X

pachuk B y3nax

Bpewms, cek
ACOHVKA

*? Cnpaska oK | X Ortvera

PucyHok A.9 — padivik 3aBMCMMOCTMW BbIXOAHOMO CYMMAPHOrO YCKOPEHWs! OAMHOYHOTO MEeXaHU4eckoro yaapa
OT BPEMEHV B KOHTPOJIbHOIN TOUKe KOHCTPYKUn KB
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