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Mpeancnoeue

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

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

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio 1 metponorin ot 30 Hoabpsa 2023 r. Ne 1508-cT

4 BBE[OEH BIMEPBbIE

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

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

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

Pa3paboTka HacToswero cTaHaapTa Bel3aBaHa HeobxoAMMOCTb0 aBTOMATU3UPOBAHHOTO aHanuaa cTon-
KOCTM 3NEKTPOHHOWM KOMNOHeHTHoW 6a3kl (KE) k Bo3aencTeuio crnyyaHon BUBpaLMn Ha paHHUX aTanax npo-
ekTupoBaHua SKb Ha ocHoBe MaTtemMaTM4ecKkoro MoOAenMpoBaHUs U BUPTYanbHblX ncneitannii KB Ha Bo3gein-
CTBME Cry4airHoWn Bubpauunmn Ons CHUKEHUs 3aTpaTt Ha pa3paboTKy, NpoM3BOACTBO W oBCnyKMBaHWe 3a cyeT
NOBLILLEHWUS Ka4yecTBa pa3paboTok.

HacToqawumi ctangapT pacnpocTpaHaeTcsa Ha nokasatenu ctorkocTu JKB k BozgencTBMO criyvyaiiHON
Bubpaunn. Llenbio cTaHgapTa saBnaeTcs aBTOMaTM3aunsa aHanuaa nokasatenel ctomkoctu 3KB k Bo3gen-
CTBUWIO cny4anHon BMbpaunn ¢ NpUMMeHeHUeM MaTeEMaTUYECKOro MOOENMPOBAHNS U BUPTYanbHbIX UCMbITAHWA
OKB Ha Bo3gencTBMe cnyyaiHon BUDpaLMu, CHWKEHWe 3aTpaT Ha pa3paboTky, MpoM3BOACTBO M 0BCnyKnBa-
HWe 3a cYeT NoBLILIEHUs KadecTea paspaboTok.

MpMMeHeHWe MaTeMaTU4eCcKoro MoAenupoBaHns M BUPTyanbHbIX ncnbliTaHmii IKB Ha Bo3gencTeme cry-
YanHOW BUOPAaLMK HA paHHUX 3Tanax NPOeKTUPOBaHUA L0 W3roTOBMEHUA ONbITHOro obpasua no3sonut uabe-
*aTb 0TKa3o0e QKB Unn 3HauMTEenLHO COKpPaTUTL MX Ha 3Tane UCNbITaHWMiA oNbITHOro obpasua, cokpawas Tem
CaMbIM KOMMYECTBO UCMLITAHUIA ONbITHOro obpasua, Bo3MOXHbIE UTEpaLy No AopaboTKe CXEM U KOHCTPYK-
Luia, 3aTpaTel Ha pa3paboTky KB npu ogHOBpeMEeHHOM MOBLILEHUA Ka4ecTBa U HAL4eXHOCTM, B TOM YKUCre
B KpMTUYECKMX pexumax paboTbl, genas 3Kb KOHKypeHTOCnoCcoOHOM Ha OTe4eCTBEHHOM U MeXayHapogHOM
pbiHKax [1]—[4].

Vcnonb3oeaHmne npu aHanuze ctonkocTh KB k BO3geicTBMO cnydYanHon BuBpaunumn HaTypHbIX UCTbI-
TaHuin QKb Ha Bo3gencTBue criyyaliHoOW BMOpaLUM HEBO3MOXHO, Tak Kak aHanus npoBoguTCH eLle 00 W3ro-
TOBMEeHUsa onbITHoro obpasua. Buptyanusaums veneitanun 3KB Ha Bo3gercTBMe cnydyanHon Bubpaunm npu
aHanuse ctoinkocTn KB K BO3OEMCTBUMIO CnyYaiHon Bubpauun sensaeTca besansrepHaTMBHOW. bes npume-
HEeHUs MaTeMaTM4YecKoro MOAenMpoBaHUs Hemnb3aa onpedenuTh nokasatenu ctorkocTu KB K Bo3gencTBuio
chnydanHoi Bubpaumu. Takol NOAXoQ ABMSETCs MHPOpPMaTHBHBLIM, Tak kak brnarogapsa eMy Ha atane npoek-
TUPOBaHUA OTCneXmnpaetcs GONbLWMHCTBO BO3MOXKHLIX 0TKa30B OKB no mexaHn4eckuMm xapakTepucTukam, u
3(hpekTUBHBIM, TaK Kak n3-3a Hegopabotok npoekTupoBaHua IKB, BCKPBITLIX ke NYTEM HaTYpPHLIX UCNbITa-
HWIA, BO3MOXXHO MHOXECTBO uTepaunin: gopaboTka npoekta — UCMbITaHWS onbITHOro obpasua — gopaboTka
NpoeKTa U T. 4., YTO 3HAYNTENbHO YBEIMYMBAET CPOKU U CTOMMOCTE pa3paboTku.

HacTtosawmi ctangapT onpegenset TpeboBaHns K MogcMcTeMe BUPTYallbHbIX UCMbITAHUA 3MEeKTPOHHOM
KOMMOHEHTHO Ba3sbl Ha BO3OeCcTBIE Cry4vainHon Bubpaunm.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NOACUCTEMA BUPTYANbHbIX UCNBLITAHWUA SNEKTPOHHOW KOMMOHEHTHON BA3bI
HA BO3OEACTBME CNYYAUHOW BUEPALIUUA

Electronics automated design systems.
Subsystem of virtual testing of electronic component base for the effect of random vibration

Data Beepenua — 2023—12—10

1 O6nacTb npUMeHeHus

1.1 Hactosawumn cTaHgapTt npegHasHadeH AN npuMeHeHns npegnpuatnaMy NpoMbILWITIEHHOCTW 1 opra-
HU3ALMUAMM MPU UCMOMb30BAHUN LUGPOBLIX OBOMHUKOB ANeKTPOoHWKM U CALS-TeXHONOTUIA Ha paHHUX 3Tanax
NPOEKTUPOBAHWUSA, U3rOTOBIEHWUS WU UCTNbITAHWIA SNEKTPOHHOW KOMMNoHeHTHoW 6a3sbl (JKB), a Takke Ha Bcex no-
cnenywLmx atTanax xu3HeHHoro umukna 3Kb.

1.1.1 MNogcucTtema BUPTYarnbHbIX UCMbITAHWA 3NEKTPOHHOW KOMMOHEHTHOW 6a3sbl HA BO34eNCTBUe Crny-
YanHon BUBpaL UK NPUMEHSAETCS Ha paHHWX 3Tanax NnpoekTupoBaHua 3Kb crnegytolLero HazHa4YeHUs: MPOMBILL-
NeHHas, Ans 3HepreTuky, oOOPOHHO-NPOMBILLMEHHOrO KOMIMEKca, a3pOKOCMUYECKON OTpacnu, CyaoCcTpoe-
HUA, MeaguUMHCKas, aBToOMOBUNbHas, ANa HaBMrauMm U paguonokauuu, notpebutensckas, ansa uckansHoro
u ToproBoro obopygoBaHus, CBA3KM (TeNeKOMMYHMKALWK), BbIYUCIIMTENBHON TEXHUKK, OANA aBToMaTtnsaunm un
MHTENMNEeKTyanbHOro ynpaeneHus, cMctem 6e30nacHoCTW, CBETOTEXHUKKM, aBTOMAaTM3VPOBAHHOMO TpaHcnopTa
1 OBUXKYLLEACS pOBOTOTEXHMKN.

1.1.2 OKB BKno4YaeT B cebsi MMKPOCXeMbl, TPAH3UCTOPbI, AMOAbl, PE3UCTOPLI, KOHOEHcaTopbl U T. 4.

1.1.3 Ha OKB oka3biBaeT BNusHWE BO3OeNCTBUE cnyvanHol BMOpauuu. CrniyyaliHaa Bubpauunsa MoxeT
NpUBOOUTL K HecooTBeTCTBUAM OKB TpeboBaHMSAM K UX CTOMKOCTK (MPOYHOCTU U YCTOMYMBOCTU) K BO3OEn-
CTBMWIO cnydvanHon Bubpauun. HacTosawmin cTangapT ycTaHaBNMBaeT OCHOBHbIE MOMNOXKEHUA TEXHONOTK, Mo-
3BONAKLLEN MPOBOAUTL aHanvM3 nokasatenel ctonkocTn OKB k BO3gelcTBUIO cnyyalHon Bubpauuun ¢ npu-
MeHeHVeM MaTeMaTU4eCcKOro MOAENIMpPOBaHMUSA U BUPTyarnbHblX McnbiTaHnin 3KB Ha Bo3gelcTBre cny4anHon
BUBpaLMKU NpU NPOEKTUPOBaHUA.

1.2 AHanu3 nokasatenei ctoikocT KB Kk BO3OENCTBUIO CriyYaiHON BUBpaLnmn AOMKeH OCYLLEeCTBNATb-
€Sl Ha paHHMX 3Tanax NpoekTupoeaHua KB nocpeacTBOM NpoBedeHUA MaTemMaTUYecKoro MoaenMpoBaHnsa 1
BUpTyanusauum ucneitaHuii Kb Ha Bo3gencTBue criyd4anHon Bubpauum npu NnpoekTUpoBaHnN.

1.3 Ons aHanu3a nokasatenen ctonkoctu 3KB k Bo3gencTBuMio criydanHon Bubpauun metogom ma-
TEMAaTMYeCcKoro MoAenMpoBaHua (BupTyanusauun ucnbitaHnin 3Kb Ha Bo3gencTBMe criyvariHon Bubpaunn)
OOIMKHBI NMPUMEHATLCA aTTeCTOBaHHbIE MporpaMMHbIe CPeacTBa, a Npu HeobXogMMOCTU — aTTeCTOBaHHbIE
nporpaMmMHo-annapaTHble cpeacTea. TpeboBaHUsA K NporpaMMHO-annapaTHeIM CpeacTBaM YCTaHaBMMBAKTCS
Mo COrnacoBaHUIO C 3aKasdukamu.

2 HopmaTtuBHbI€ CCbINKK

B HacTofAwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChINKW HA cNefylLlve cTaH4apThbl:

FOCT P 70201 CucTembl aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBaHWs anekTpoHukn. OnNTuMmanbHoe codveTa-
HWE HaTYPHbIX U BUPTYanbHbIX UCMbITAHWIA 3NEKTPOHWKW Ha HAAEXHOCTb U BHELLIHME BO3OENCTBYOLWMe (hakTo-
pbl. TpeboBaHWs U NOPAA0K NPOBEOeHMs NPW BbINONHEHUN TeXHUYeCcKoro 3agaHusa Ha HAOKP

MapaHune ochbuumnansHoe

GostExpert.ru
https://GostExpert.ru/gost/gost-71134-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67939
https://gostexpert.ru/gost/gost-71134-2023?utm_source=pdf&utm_medium=67939&utm_term=page

FOCT P 71134—2023

OCT P 70608 Cucrtembl aBTOMaTUM3MPOBaHHOIO NMPOEKTUPOBaHUA 3nekKTPoHukM. CocTaB W CTPYKTypa
CUCTEMbl aBTOMAaTU3MPOBAHHOTO NPOEKTUPOBAHUA SMNEKTPOHHOW KOMMNOHEHTHOW 6a3bl

MpumevaHue — [lpu NONb3OBAHUM HACTOALLMM CTaHAAPTOM LienecoobpasHo NpOBepUTb OEMACTBUE CCbINOY-
HbIX CTAHO4APTOB B MHMOPMAaLUMOHHOW CUCTEME OBLLEro Nonb30BaHUA — Ha oduumansHoM caiTe PegepansHoro areHT-
CTBA N0 TEXHUYECKOMY PEryrnupoBaHunio U METPONOrMA B CETH MHTEPHET UNnn No exxerogHoMy MHOpPMaLYoHHOMY yKkasa-
Tenw «HaunoHanbHele CTaHaapThl», KOTOPLIA ONyBNMKOBaH MO COCTOSIHWIO HA 1 AHBaPA TeKyLLero roga, v no BbiMyckam
EXeMeCs4YHOro MHPoPMaLMOHHOTO yKasaTens «HaluuoHanbHble cTaHaapThl» 3a TeKyLWid rofd. ECnu 3aMeHeH CCbINOoYHbIN
CTaHAapT, Ha KOTOPLIN AaHa HeaaTMpoBaHHAA CCbINKa, TO PEKOMEHOYETCS UCMOMbL30BATE ASMCTBYIOLLYIO BEPCUID 3TOTO
CTaHgapTa ¢ YYeTOM BCEX BHECEHHLIX B AaHHYH BEPCUIO U3MeHeHU. Ecnm 3aMeHeH CCbINOYHbIA CTAHOApPT, Ha KOTOpbIi
[JaHa gaTupoBaHHas CChifKa, TO PEKOMEeHAYETCA UCMONb30BaTe BEPCUKD 3TOT0 CTaHdapTa ¢ YKasaHHbIM Bbille roaoM yT-
BepaeHWUs (NpWHATKS). Ecnn nocne yTBepXOeHWsl HacTOSLLIEro CTaHAapTa B CChIIOMHBLIN CTAaHAapT, Ha KOTOpLIA OaHa
AaTNpOBaHHas CChINIKA, BHECEHO M3MEHeHVe, 3aTparMeatoLLee NnonoxeHne, Ha KOTopoe JaHa CChinka, TO 3TO NONOXKeHue
peKoMeHIYeTCcA NPUMeHATL 6e3 yyeTa OaHHOTO U3aMeHeHus. ECNu CobiNoYHbIA CTaHaapT oTMeHeH 6e3 3aMeHbl, TO Nono-
eHMWe, B KOTOPOM [1aHa CChINKa Ha Hero, PeKOMEHAYETCA NPUMEHATL B HACTU, He 3aTparuBaloLLlen aTy CCbIMKY.

3 O6wuKe nonoxeHus

3.1 HactoswmiA cTaHgapT ycTaHaBnueaeT TpeboBaHWA K aBTOMATUM3NMPOBaHHOMY aHanuay nokasartenem
ctoiikocTy 3KB k BO3OeicTBUIO CNyYanHoi BUBpaL MM Ha OCHOBE MaTeMaTu4eckoro MogenupoBaHus 1 BUPTY-
anbHbIX ucneiTaHun 3KB Ha Bo3gencTeue cnyvyanHow Bubpaumu.

[na noctuxKeHwWs NocTaBneHHoN Leny B cTaHgapTe yCTaHoBMNEHbl crneayrlne eanHole TpebosaHus:

- K TEXHONOMMKX aBTOMaTU3MPOBAHHOMO aHanu3a nokasatenen ctoikoctv OKB k BosgencTBuio cny4ai-
HOW BMbpauuu;

- NoAcucTeMe BUPTYarbHbIX UCMbITAHWIA 3NEKTPOHHOW KOMNOHEHTHOM 6a3bl Ha BO3AENCTBUE CIyYanHON
BMbpaunu.

3.2 OpraHusauusa paboT no NPpUMEeHeHW TEXHONMOrMU aBTOMAaTM3MPOBAHHOIO aHanusa nokasaTtenemn
ctoinkocT KB Kk BO3gencTBUO cnyvailHon BUDpaumMm Ha OCHOBE MaTeMaTUYECKOro MOOSIMPOBaHWS U BUPTY-
anusauunm ucneitaHnn KB Ha BozgeincTeue cnydaiHon Bubpaumm npy NPOEKTMPOBAHUN YCTPOEHa Cheayto-
wmmM obpasom: ucneitaHuio QKB nogBepraeTcsa B Tpex B3aUMHO NeprneHAMKYNApHbIX HanpaeBneHusx.

3.2.1 BcTpevatolimecs B peanbHbIX YCNOBUAX 3KCNNyaTauun BUBpaLWOHHbLIE BO3OEWCTBUS UMEKT Cry-
yanHbI xapakTtep. MicnbiTaHMa Ha BO3OEMCTBUS LUMPOKOMNONOCHOW CryYyarHon BUBpaL M NO3BONSAKT Nyvlle,
4YeMm Mpu cUHycouaanbHon Bubpayun, MOOENUpPoBaTbL CTAaTUCTUYECKUI XapakTep BO34EeWCTBUS U BbISBMATH
MexaHW3Mbl pazpyLleHus U noepexaeHus pasnuqHon JKB.

4 TexHONOrnA aBTOMaTU3MPOBaAHHOrO aHanM3a nokasaTterien CTOMKOCTU
3MEeKTPOHHOM KOMMOHEHTHON 6a3bl K BO34EeUCTBUIO Cry4YauHon BUbpauum

4.1 KoHe4yHol Lenbo aBTOMaTtM3UpOBaHHOIO aHanuaa aenaeTca onpegenedue ctenexdn rogHoctu Kb
NyTeEM BbISIBMEHUA BO3MOXHbIX MEXaHUYECKUX MOBPEXOeHUN, NO3BONSWMNX CYyOUTE O KOHCTPYKTUBHOW NpoY-
HocTu 3KDB, a Takke oueHKa yxXy[AlWeHWsa 3aaHHbIX 3HaveHnn napameTpoB 3Kb.

Tawke paccmaTpuBaloT MaTemMaTU4ecKkoe MOAEenMpoBaHue 1 BupTyanu3sauuio ucnoitaHnin Kb Ha BO3-
OEenCcTBUE CNyYyanHon BMBpaLMK C NOBbILIEHHOW CNeKTpanbHOW NITOTHOCTbIO YCKOPEHWS (B KPUTUYECKMX PEXn-
Max, B TOM YMClNe HEBOCMPOU3BOOAUMBIX MPU HATYPHBIX UCMLITAHUSX).

ObbeKkTamu BUPTYanbHLIX UCMNbITAHWIA SABNAKOTCA NPOM3BONbHbIe KOHCTpykumMn 3KB, 3D-mogenwn koTo-
pbix co3gaHbl B CAD-cuctemax B doopmate STEP.

4.2 OueHnBaeMbIMU XapakTepUCTMKAMMN ABMAIOTCH CPpeaHEKBaApaTUYeCcKMe YCKOPEHUA, nepemellLeHuns,
MexaHu4eckne HanpsikeHuss B IKB, Bpems 4o yCcTanocTHOTO paspyLUeHns.

4.3 YcnoBuA NpoBegeHUs BUPTYyanbHbIX UCNbITAHUNA

4.3.1 Hannune poccuMiickoro nporpammHoro obecrnedeHus, npegHasHavyeHHoro Ans MoOenvpoBaHus
OKB Ha BozfencTBUe cnydanHoW BMOpaLunM, BHEOPEHHOIO Ha BedyLMX nNpegnpuaTtuax Poccuickon ®epepa-
LMK, KOTOPOE AABMAETCHA COCTABHOW YacThbi CUCTEMbI aBTOMaTM3MpoBaHHoro npoektupoBaHua (CAMNP) 3Kb B
cooteetcTBum ¢ FTOCT P 70608.
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4.3.2 Hanuuwue koppekTtHoi 3D-mogenun 3Kb B chopmate STEP, oTBevarowen TpeboBaHuAM No ycTpaHe-
HWIO OLIWBOK, YNPOLLEHUIO U COXpaHeHuo Mmogenu [5].

4.3.2.1 TpeboBaHUs No yCTPaHEHWUI OLLIUDOK:

- He JOMKHO DbITe NepeceveHuid aetanen. OHKM OOMKHLI KacaTbCsl ApYr Opyra;

- OfHa fJeTarnb J0MKHA KacaTbCa OAPYron no HeKon NOBEepXHOCTU C Kakol-nmbo nnowansio. He gonycka-
IOTCA BapuaHTbl, KOrga o4Ha AeTanb KacaeTcst APYror Mo JIMHUA UMK B TOYKE (MOBEPXHOCTbI KacaHWus ABYX
getanew siBASeTCH NUHUA UMK To4HKa);

- He JOMKHO BbITh cBoGoAHO BUcAwWwMx geTtaneid. OHW OMKHbI UMETb COEAMHEHWUS C OPYTUMU AeTansiMu.

4.3.2.2 TpeboBaHUsA No YNPOLLEHWUKD MOZENN:

- crniegyeT ybpaTth BCe KpenexHble OeTanu, BCe BUHTHI;

- crnegyeT ybpath dhacku, Menkue ckpyrneHust (C paguycom <2 mm);

- MOBEPXHOCTW CMOXKHON (hOpMbl — MenKMe opebpeHnst KpynHbIX NOBEPXHOCTEN HEOOXoOUMO caenatb
rmagkumu;

- €CNY B MOErnW ecTb LWECTUTPaHHNKK (B CEYEeHUN JeTanu WecTUrpaHHKWK), criegyet CKpYyrnnTb rpaHun
LWecTUrpaHHuKa pagnycom ckpyrrneHma 1 Mm;

- crnegyeT yaanuTb BCe OTBEPCTUS BCEX AeTarneu, KpoMe KpenexHbiX OTBepCTUM;

- cnefyeT BhlbpaTh «TBepable Tena» npu coxpaHeHuu B gopmate STEP mogenu B CAD-cucteme, B
KOTOpOW co3faBanachk gaHHas Moerb.

4.3.3 Heobxogumo Hanu4mne cneayrwmx Guanko-mexaHn4ecknx napametpos matepuanos SKb:

- NMOTHOCTb;

- MOAYIb YMNPYrocTu;

- koahbpuumeHT MNyaccoHa;

- ko3 uumeHT MexaHudeckux notepb (KMIM) ons HayanbHOM TOYKW NUHEWHOrO y4yacTka 3aBUCUMOCTU
KM oT MexaHW4eckoro HanpsixxeHnsa narnba, BO3HMKAIOLWEro npu BO3RencTBMM CMHycomaganbHon Bubpaumm;

- koadbpuumneHT 3aBucumocT KMIM oT mexaHmdeckoro HanpsikeHua narnba, BO3HMKAKOWEro Npu BO3-
OeCTBUN CUHYycouaansHOW BUBpaLmm.

BaaumMocBA3b TEMMOBLIX M MEXaHWYECKMX NpoLeccoB B KOHCTpyKumsax KB obycrnoeneHa BNusiHNEM Te-
NNOBLIX NPOLECCOB Ha MexaHW4eckne — TeMnepaTypHbIMA 3aBUCUMOCTAMU DU3MKO-MeXaHUYeCcKnx napame-
TpoB — Mogayns ynpyroctu u KM — gns matepuanoe koHcTpykumnin SKB. C pocTom Temnepatypbl Mogymnb
yrpyroctn ymeHsLwaetcs, a KMl yBenuumeaetca. 3aBucumocti Mogyns ynpyroctu u KMIM oT Temnepatypbl
MOTYT annpoKCUMWUPOBATLCA NUHEWHBIMU NONTIMHOMAaMMU [5].

JaHHble napameTpbl MOFYT BbiTh MONy4eHbl NyTeM uaeHTudMkauun [5].

4.4 PexXvMbl BUPTYanbHbIX UCMbITAHUA

MapameTphbl LUMPOKOMOMNOCHOK CnyJYaiHoi BUGpaLun (YMcrneHHble 3HaYeHWs 3a4al0T B TEXHUYECKOM 3a-
AaHuum Ha paspaboTtky OKB):

- cnekTpanbHas NnoTHocTh S, g2/l u;

- AvanasoH vactor, .

4.5 MopspoK npoBegeHUs UCNbITAHUA

4.5.1 MNpoBooaTt ugeHTUgUKaUu GUaNKo-MexaHUUYeckux napametpoB maTepuanoB 3KB, ykazaHHbIX
B 4.3.3, npu ux otcyTcTBMK [5]. NpM aTOM No pesynbratam HaTypPHbIX UCNbITAHWIA ONPeaensoT 3aBUCUMOCTb
YCKOPEHWs1 OT 4acTOThl CMHYCOMOANbHON BUOpaLUUK B KOHTPONbHOW TOYKE, KOTOPYHD UCMONb3YHT NpU UOEH-
Tndpukaumun. lNpeasaputensHo pa3pabaTtbiBaloT NporpamMMy HaTYpPHbIX UCMbITAHUA M M3rOTaBNUBAKT MaKeThbl
NNacTWH ANSA HATYPHbIX UCMbITAHUNA.

4.5.2 NpeHTuduLupoBaHHble napaMmeTpbl MaTtepuanoB 3KE 3aHocaT B Ba3y OaHHLIX NS MCNONbL30Ba-
HUS B Npolecce MogenupoBaHus.

4.5.3 MNpoeoagaTt nogrotoeky 3D-monenen B oopmate STEP koHcTpykumin 3KB B CAD-cuctemax, oTBe-
YyawLlwmx TpeboBaHWAM NO YCTPaHEHNIO OWKWBOK, YNPOLEHWK U COXPAHEHUKD MOOEeNN, NPUBEOEHHbLIM B 4.3.2.

4.5.4 MNMpoBogaT umnopT mogenei B popmate STEP KOHCTPYKUMWIA B NOACUCTEME BUPTYarbHbIX UCMbITa-
HWP 3MEeKTPOHHOW KOMMOHEHTHOW Ba3bl Ha BO3OeNCTBUE CcrnyvaiHom BUbpaumu.

4.5.5 MNpoBogaT BUpTyansHele cneiTaHua KB Ha Bo3gencTBue cnyyaiHon BMbpaL My B 3afaHHOM aua-
nMasoHe 4acToT C NPUMEHEHWEM MOLENUPOBaHUA MexaHudeckux npoueccoB B IKB Ha Bo3gencTBue cnyyai-
HOW BMBpauuw.
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4.5.6 Mo pesynsTatam BUPTYanbHbIX UCMbITAHWA COCTABMNAIOT OTYET, B KOTOPOM NPUBOAAT MHOpMaLuio
06 oueHMBaeMbIX XapaKTepucTuKax.

4.5.7 MecTo npoBegeHUA UCNbITAHUNA

KMcnblTaHua MoryT npoBOAUTE!

- camu NpeanpuaTUs Npu HanM4yMW NOACUCTEMbl BUPTYanbHbIX UCMbITAHWUA 3NEeKTPOHHOW KOMMNOHEHTHOW
6a3bl Ha BO3AEeNCTBME Cny4vaiHon Bubpauwn;

- LleHTp koMmneTeHuuMi B 06nacTn MogennpoBaHus U BUPTYalbHbIX McnbiTaHnin QKB 1 A Ha BHeluHue
BO3JEWCTBUA MO 3aKasy NpeanpuaTua NMpyu OTCYTCTBUW Y HEro NoAcCUCTEeMbl BUPTyarbHbIX UCMbITAHWA JMek-
TPOHHOW KOMMOHEHTHOW BGa3bl HA BO3AEWCTBUE Cry4aliHON BUBpauun.

4.6 O6paboTka, aHaNnu3 U oUueHKa pe3ynbTaToB UCTNbLITAHUNA

4.6.1 Ncnonb3ytoT manbil obbem Boibopku n < 50.

4.6.2 Vicnonb3ytoT MeToabl cTatucTMyeckon obpaboTkn pe3ynsTaTtoB UCNbITAHWA.

BeluncneHne BelBOpOYHBIX YMCNOBBIX XapakTepUCTUK OCYLLECTBNAT Npu ManoM obbeme Beibopku. Boi-
YUCIAKOT:

- BbIDOPOYHOE cpefHee 3HaYeHWe XapakTepUCTUKN MEXaHWYECKUX CBOMCTB;

- BEIDOPOYHYO OUCNEPCUI0 XapaKTePUCTUKN MEXaHNYECKUX CBONCTB;

- BbIDOpOYHOE cpegHeKBagpaTU4eckoe OTKIOHEHHUe.

4.6.3 VigpeHTnduunpoBaHHbIE NapaMeTpbl ONPEeaensaioT ¢ y4eToM ux pasbpoca: cpegHee 3HayeHue u
cpegHekBagpaTu4eckoe oTkrnoHeHue. [Ana nonydeHus pasbpoca HeobxoguMo MpoBecTW MaeHTUMKaLMOH-
Hble ucnbiTaHua 10 MakeToB NNAcTUH O4HOro TUNna.

4.6.4 OueHnBaeMble XapakTepUCTMKN ONpedensoT ¢ y4eToM pa3bpoca ycKopeHui. [Insa kax oW xapak-
TEPUCTUKK OnpefensoT cpefHee 3HaYeHne U cpefHeKBaapaTuYeckoe OTKNOHEHKe.

4.7 MaTepuanbHO-TeXHUYECKOE obBecneyeHUe UCNLITAHUNA

4.7.1 Ha pabo4mx cTaHuuAx Nonb3oBaTernen A0MKHO ObiTh YCTAHOBNEHO CredytolLlee NpuKiagHoe npo-
rpaMmmHoe obecnedeHune, oTeevatolee TpeboeaHuam 4.3.1:

- Ana BMpTyaneHbix ucneitaHuin 3KB, 3D-mopenu koTopbix co3nadsl B CAD-cucTemax B popmate STEP,
Ha BO3OeNCTBUE CNyYanHon BUOpaLunu;

- ANa naeHTudunkaunm duanko-MmexaHndecknx napametpos mogenen 3Kb.

4.7.2 Ona ncnbiTaHuid ucnonbaytoT 3D-mogenn koHeTpykunin IKB B hopmare STEP.

4.7.3 Heobxogumo Hanu4ue pykoBOACTB Nofb3oBartenen u oby4arLmx 3ByKOBbIX BUAEOPONMUKOB K Npu-
KnagHoOMy nporpaMmMHoMy obecnedyeHuto, ykazaHHomy B 4.7.1.

4.7.4 NomkHa ObITb obecnedeHa HeobxoguMas Keanudukaumsa nepcoHana, cneyuwanucToB U NpuUene-
KaeMblX CUM, MPOBOAALLMX UCMbITAHUSA, NOATBEPXAEHHAs akKkpeauTaumen Nonb3oBaTens npuknagHoro npo-
rpaMmMHoro obecneveHus, ykasaHHoro B 4.7.1, B LleHTpe komneTeHUMI B 0bnactyu MogennpoBaHvsi U BUPTY-
anbHbIX ucnbltaHun KB n 3A Ha BHelLHWe BO30eNCTBUA.

4.7.5 WNcnbiTatensHoe obopyaoBaHWe AnA NpoOBefeHUs HATYPHbIX UCNbITaHWA, HeobxoouMMbIX Ans pe-
LWeHWd 3agavn naeHTUurKayum:

- 3a[aK0L WA TeHepaTop cUHycouaankeHbIX KonebaHuii;

- YCUnuUTenb MOLWHOCTH;

- BubpaTtop;

- BubpounamepuTenbHbIN NnpeobpazoBaTtens (akcenepomeTp);

- BubpounamepuTensHasa annaparypa.

4.7.6 [Ina npoBefeHWs HAaTYpPHbLIX UCMbITAHWIA, HEODXOOMMBLIX ONA pelleHusa 3ajadn uaeHTudukauuu,
TpebykTcs NpsMOYronbHbIe NNAcTUHBLI U3 MaTtepuanos, AN KOTOpbIX HeobxoaMMa uaeHTUgUKaLnsa napame-
TPOB (MX KONU4YECTBO ONpefensioT KONMMYecTBOM Martepuaros, Ans KOTOPbIX HEM3BECTHbI NapaMeTpsbl).

4.7.7 Nopsagok NOAroTOBKA W UCMONb30BaHUA MaTepuanbHO-TEXHUYECKMX CPeacTB B NpOUecCce UCMbI-
TaHWNA:

- NpuobpeTeHne 1 HacTpolKka pabodnx cTaHLUui;

- NpuobpeTeHne 1 yCTaHOBKa Ha pabouyux cTaHLuaxX nporpaMmMHoro obecneyeHus, oTeevatoLlero Tpedo-
BaHuam 4.3.1 n onucaHHoro B 4.7.1;

- NnpuobpeTeHNE M YCTAHOBKA UCMbITAaTENLHOrO 0bopynoBaHUA NS MPOBEAEHUA HATYPHbBIX UCMbITAHUNA,
onucaHHoro B 4.7.5;
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- U3rOTOBMNEHNE MaTepUanos cornacHo 4.7.6 AnA NnpoBeAeHWUst HATYPHbIX UCMbITAHUA, HE0BX04MMbIX 4N
pelleHnsa 3agadn ngeHTudnkaumm.

4.8 [NpoToKon UCNbITaHWA OOMKEH COAEPXKaTb CredyoLyo MHdopMauuio:

- oNucaHue MakeTa,

- rpadyk BXOOHOMO BO3AENCTBUA CMHYCOUOANbLHON BUBpaLun Ha MakeT;

- rpaduK BbIXOAHOMO BO3AENCTBUS CMHYCcOMOanbHOW BUOpaLMM B KOHTPOMBHOW TOYKE MaKeTa;

- MOEHTUPUUMPOBAHHbIE NapaMeTpbl;

- rpadnk BXOLHOIO BO34EWCTBUS cryyYanHoin Bubpaumm Ha IKB;

- rpad VK BbIXOAHOTO BO3AEWCTBUA CIy4anHON BUOpaUnmn B KOHTpONbHOW Touke 3KB;

- OLeHWBaeMbIEe XapakKTepUCTUKK: CNeKTpanbHYy NNOTHOCTb YCKOPeHUs, cpedHeKBagpaTuieckme ycko-
peHUs, NepeMeLLeHus, MmexaHudeckue HanpsbkeHus B KB, Bpems go yctanocTHoro paspyweHus. CpegHe-
KBapaTu4eckne YCKOPEHUs, nepemMeLleHns, mexaHndeckne HanpsxeHus B IKB He 4OMmKHbI NpeBbIwaTh Mak-
CUManbHO AOMYCTUMbIE 3HAYEHWUA, 3adaHHble B HOPMaTUBHbLIX AOKYMEHTaxX U TEXHWYECKOW AOKYMeHTauuu.
Bpems 0o ycTanocTHOro paspyLleHust 4oMKHO 6biTb Bonblue, Yem cymmapHoe Bpems akcnnyaTtauumn KB npu
BO30eWCTBUM CUHYCOMAanbHON BUGpayuuy;

- BbIBOAbI MO pe3ynstatam UCNbITaHUH.

5 TpeboBaHus K nogcucTeMe BUPTYyanbHbIX UCMbITAHUA 3NMEKTPOHHOU
KOMIMOHEHTHOWN Da3bl Ha BO3genCcTBMe cnyYanHon BUbpauum

5.1 MNogcuctema BMPTyarnbHbIX UCMbITAHWA 3NEKTPOHHOM KOMMNOHEHTHOW Ba3bl HA BO3AENCTBUE Cryyan-
HoW BMBpauun gomkHa oteedaTb TpebosaHusam 1.3 u FTOCT P 70201, asnsaetca coctaBHom YacTeio CAMNP 3Kb
B cooTBeTcTBUKM ¢ TOCT P 70608.

5.2 HeobxoamMmo Hanu4me Basbl AaHHbIX MaTepuanos no M3nKo-MexaHW4eckMm napameTpam.

5.3 Nopaaok npoBeAeHUA BUPTYanbHbIX UCMbITAHUA

5.3.1 NpoBoasaT naeHTUMUKALUIO NapaMeTpoB MaTepuanos Npu Ux oTcyTcTBuu B Base gaHHbix. MoeH-
TUPUUMPYIOT MOOyNb ynpyrocTtu, koadduumedTa lNyaccoHa, napameTtpbl 3asucuMmoct KMI oT mexaHwu4e-
CKOTro HanpsixkeHus ang Bubpauuv. 3aHocaT MOeHTMPUUMPOBaHHbIE 3HAYEHUS NapameTpoB B Basy AaHHbIX.

5.3.2 YuuTbiBas, 4yTo 0ObEKTaMW BUPTYanbHbIX UCMbITAHUIA ABMAAKTCS KoHCTpyKumn 3KB, 3D-mogenu
koTopbix co3gaHbl B CAD-cuctemax B popmate STEP, npoBepsitoT BbinonHeHne TpeboBaHuiA Mo ycTpaHeHuo
oWnBOK, YNPOLLEHWIO U COXPaHEHUIO MOZENM.

5.3.3 MNpoeogaT umnopTt 3D-mogenu.

5.3.4 BeogaT maTepuansl getanei u3 6asbl gaHHbIX UK U3NKO-MEXaHWYeCcKe napaMmeTpbl Matepua-
MOB BPYYHYH B CNydae OTCYTCTBUA MaTepuarnor B Ha3e JaHHbIX.

5.3.5 BBogaT kpenneHusa koHcTpyKuuun IKB.

5.3.6 MNpoBogaT aBToMmatmMyeckoe pasbuenune 3D-MoOOeNM KOHCTPYKLMW HA KOHEYHbIE 3MEMEHTHI.

5.3.7 BBogaT rpadoukmn 3aBUCUMOCTM CMEKTPanbHON NNOTHOCTKU YCKOPEHWA criydyarnHon Bubpauum ot ya-
cTtotbl no ocam X, Y, Z.

5.3.8 MNpoBogAaT pacyeT kKoHcTpyKUmn 3KB Ha Bo3geicTBUe crniyvyaliHoW BUBpaumu.

5.3.9 B pesynbTaTe pacuyeTta nonyvaloT cnegyllmne BoIXO4HbIE XapakTepUCTUKK:

- 3@BMCUMOCTM CMEKTPanbHOW NNOTHOCTU YCKOPEHUS criyvyaiHon Bmbpauumn ot yactoTel no ocsim X, Y, Z
B KOHTPOJIbHbIX TOYKaX;

- cpegHekBagpaTuyeckne nepemMeLleHns Bo BCeX TOYKax KOHCTPYKLUK B gManasoHe 4acToT no ocam X,
Y, Z n cyMMapHsble;

- cpeQHeKBagpaTUYecKme YCKOPEeHUs BO BCEX TOUKaX KOHCTPYKUMK B AManasoHe vyacTtoT no ocam X, Y, Z
M CyMMapHhle,;

- cpegHeKkBagpaTUYeCcKNe IKBUMBAMEHTHbIE MeXaHU4yeckue HanpsKeHUs Bo BCeX TOYKaxX KOHCTPYKUMW B
AvanasoHe 4acToT;

- BpeMsi 40 YCTanoCTHOro paspyLUleHUa BO BCEX TOYKAX KOHCTPYKLUNN.

5.3.10 Onsa oueHkn nokasatenew ctomkoctu 3KB k Bo3gencTBuUiO criyd4aniHoW BMOBpauwMW cpaBHMBAKOT
paccuYUTaHHble BLIXOAHLIE XapaKTepUCTUKWM C OOMYCTUMbIMUA 3HAYEHWAMU, 3adaHHBIMU B HOPMATUBHBLIX O0-
KyMEHTax U TEXHUYECKOW JOKYMEHTaLMu:

- cpegHeKBaapaTUYeckne nepeMelleHns BO BCeX TOMKaX KOHCTPYKLUKW B AManasoHe 4acToT no ocsam X,
Y, Z 1 cymMMapHble nepemMeLLeHns He JOMKHbI NpeBbIlWaTh MakcumanbsHO AONYCTUMbIX 3HAYEHWN,
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- CpefHeKBaapaTUyeckne YCKOpeHUs BO BCeX TOYKax KOHCTPYKUUK B AMana3oHe 4actoT no ocam X, Y, Z
W CYMMapHble YCKOPEHMWA He JOITKHbI NpeBbillaTh MakCuMarnbHO OOMYCTUMbIX 3HAYEeHWN;

- cpefHeKBaApaTUYEeCcKUe IKBUBANEHTHbIE MEXAHUYECKMUE HAMPSHKEHUs] BO BCEX TOYKAX KOHCTPYKLMU B
OuanazoHe 4acToT He JOMKHbI MPeBbIWaTh MakCMMansHO A0MyCTUMOE 3Ha4YeHuE;

- BpeMs [0 YCTarnocCTHOrO pa3pyLleHUs BO BCEX TOYKaX KOHCTPYKLUWM AOIMKHO ObiTe Donblle, Yem cym-
MapHoe Bpems akcnnyatauun 3Kb npy Bo3geicTBUM CnyYanHoi BuGpauun.

B npuvnoxeHun A npuBeneH npumMep NOACUCTEMbI BUPTYanbHbIX UCMLITAHUA 3NEeKTPOHHOW KOMIMOHEHT-
HoW Basbl Ha BO3OEeNCTBME cryYyainHol Bubpaumm 1 pesynstatoB ee paboTbl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep nogcucTemMbl BUPTYanbHbIX UCNBITAHUWA 3NMTEKTPOHHON KOMMNOHEHTHON 6a3bl
Ha Bo3geNcTBUE criy4aiHou BUGpauuu v pe3ynsTaToB ee paboThl

MpvmepoM noacucTeMbl BUPTYanbHbIX UCNbITAHUA 3NeKTPOHHOW KOMMOHEHTHOW Ba3kl Ha BO3gelcTBUE Crny4aiHon
BnOpaummn ABNAETCs COBOKYMNHOCTE noacuctem poccurckoin CATNP anekTpoHWMKKW B YacTh BUPTYanbHbIX UCMbITAHWIA — aB-
TOMaTtu3anpoBaHHOW cucTeMbl obecneveHns HageKHOCTM K kavecTBa annapatypbl (ACOHKKA) (https://asonika-online.ru/),
npefgHasHavYeHHoOW Ans aHanusa u obecneveHus ctoikocTn IKB K KOMMMEKCHbIM TENNOBbIM, MEXaHWYECKUM, 3MeKTpo-
MarHMTHbIM BO34EeMCTBMAM, YCTANOCTHOM NPOYHOCTU K TENMNOMexXaHUYecKMM BO3AeNCTBUAM, ANA CO34aHus KapT pabounx
pexumoB OKB, aHanuaa nokasatenen HagexHoctn KB n cosganna uudposbix asoriHukoB JKB.

ACOHWKA — 370 3ameHa HaTypHBIX UCTBITaHUIA OnbITHBIX 06pa3uoe 3KE v KB BUpTYanbHbBIMK UCMLITAHUSMU HA
BHELUHME MEXaHWYecKWe, TEMNNOBbIE, NEKTPOMArHUTHLIE U APYrMe BO3AENCTBUSA elle A0 WX M3roTOBMEHUs. 3T0 3Ha4u-
TenbHas 3KOHOMWS AeHEXKHbIX CPEACTB M COKpallieHue cpokoB cozganusa Kb npy ogHoBpeMeHHOM MOBbILLEHUN KavecTBa
M HAOEXHOCTU 32 CHET COKpaLLeHUs1 KONMMYeCTBa HaTyPHBIX UCMbITaHWA.

WMcnone3ytoT cnegyioline nogcucTeMb:

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

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

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

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

PucyHok A.1 — KoHeTpykuus 3KB, umnoptuporaHHasa u3 CAD-cuctemsl B nogcuctemy ACOHKMKA-M-3D
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PucyHok A.2 — ABTomaTtuyeckoe pasbueHue Ha KOHEYHbIE ANeMEHThI

< ACOHWKA HEIES

HazsaHwe ITOHLI.MHB [ )
134 AMr3 FOCT 17232-99 (6e3 TepmooBpaboTEM] oT 25 go 80
135 AMr3 roOCT 17232-99 (6e3 TepMo0BpaboTkM) ot 11 go 25
136 |AMr3.M roCT 21631-76 (6e3 TepMo0BpaboTky) o7 5 o 10.5
137 |AMr5.M4 rOCT 21631-76 4
138 AMré roCT 17232-99 (6e3 TepmooBpaboTru) ot 11 go 25
139 AMre FrOCT 17232-99 (6e3 TepmooBpaboTEm} oT 25 go 50 i
140  |AMre FOCT 17232-99 (Be3 TepmooBpaboTiu) o1 50 g0 80
141 AMré FOCT 21488-97 (6e3 TepmooBpaboTeu) o1 8 go 300
142 AMre rocCT 21488-97 (6e3 TepMo0BpaboTEM) oT 300 ao 400
143 AMr6.6 rOCT 17232-99 (6es TepmooBpaboTkK) ot 11 go 25
144 |AMr6.6roCT 17232-99 (623 TepmoabpaboTem) oT 25 a0 50
145 AMré.B rOCT 17232-99 (6es TepmooBpaboTrml ot 50 a0 80 k4

Mouck: (150 M 19

wfl‘lpMHHTb I XOTMEHa I

PucyHok A.3 — [uanoroBoe OKHO OnA Beibopa maTepuana u3 6a3bl AaHHbIX
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ACOHVIKA [x]]

Npubop
3a4aiiTe napaMeTpel MaTepuana

Mexanuyeckne |Ycralloc‘mue] T:nnoabuei JAononHwTensHo l

Tun matepuana
@ 3arpysute us B | P

{¢ WsoTponHeIf {~ OpToTpOnHLIMA
MaoTHOCTE [KriM* 3] I?%D
Moayne ynpyrocri, [[Ma] 207
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PucyHok A.4 — [InanoroBoe oKHO ANs 3afaHWsa napameTpoB matepuana
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PucyHok A.5 — Mpadhuk 3aBUCUMOCTH BXOOHOW CNEKTPanbHOW NNOTHOCTM YCKOPEHUs cry4arHon BUGpaumm oT YacToTbl
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PucyHok A.6 — CpefHekBagpaTnyeckue nepemMelleHns no oc Y Bo BCeX TOYKax KOHCTpyKuun KB
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Nepemewerme || Yckopenwe  Hanpaxenwe | Ycranocts W abconiotHeie snauenms
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no ocuk Y

PucyHok A.7 — CpeOHekBagpaTU4ECKME YCKOPEHUS N0 0cKM Y BO BCEX TOYKax KOHCTpykumnn KB
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PucyHok A.8 — CpegHekBagpaTnyeckne 3KBMBaNeHTHbIE MEXaHWYECKME HaMNPAXKeHNA BO BCEX TOYKaX KOHCTpykuum IKB
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PucyHok A.9 — Bpems 4o yCTanocTHOMO pa3pyLUeHusl BO BCeX TOYKax KoHCTpyKuun 3Kb
npy BO3OeNCTBUIW CryYyalnHoli BUBpauum
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Bubnuorpadcun

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

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

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

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

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

Knioueskle crosa: nogcucrema, BUPTYalbHble UCNbITAHWUA, cnyanHaﬂ BM6DE1LIMF|, ANEKTPOHHaA KOMNOHEHT-
Haa baasa, CnekTpalribHadA NNnoTHOCTb, CpedHekKBaapaTu4eCckoe YCKOpeHue, nepemMelleHne, MexaHM4eCckoe Ha-
npAxeHne, BpemMma 40 yCTarnoCTHOro paspyweHusA
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Penaktop H.B. TanaHoea
TexHuueckui pepaktop M.E. Yepenkosa
Koppektop C.M. @upcosa
KomnbloTepHas BepcTka M.B. Maneeegoli

CpaHo 8 Habop 01.12.2023. [MognucaHo B nedatb 18.12.2023. dopmart 60x%84%. [apHuTypa Apuan.
Yen. new. n. 2,32, Y4.-u3g. n. 1,90.

MoAroToBMNEHO Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEeAoCcTaBNeHHon paspaboTynkom ctaHgapTa

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