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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 metponoriun ot 30 Hoabpsa 2023 r. Ne 1504-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-
KOCTW 3MEKTPOHHON KOMNOHeHTHoW 6a3bl (3KB) k BO3OeMCTBMIO akyCTUYECKOro LyMa Ha paHHKX aTanax npo-
ekTupoBaHusa SKB Ha ocHoBe MaTtemMaTM4ecKkoro MoAenMpoBaHUst U BUPTYanbHblX ncneitannii KB Ha Bo3gen-
CTBME aKyCTMYECKOro LyMa Afs CHWXEeHMs 3aTpaTt Ha pa3paboTky, npon3BoacTeo 1M obcnyKuMBaHWe 3a cyeT
NOBLILLEHWUS Ka4yecTBa pa3paboTok.

HacToawumi ctaHaapT pacnpocTpaHsaeTcs Ha nokasartenu ctonkocT 3KB Kk BO3gelcTBUO akyCTUYECKO-
ro wyma. Llensto ctaHgapTa siBNsieTcsl aBTOMaTM3alUuMsa aHanuaa nokasatenen ctonkoctu Kb k Bo3geicTeuio
aKyCTUYECKOro Lyma C MpMMEHEHNEM MAaTEMaTMYECKOTO MOAENUPOBAHUSA U BUPTYanbHbIX ucnbiTaHnin Kb Ha
BO3L4EMNCTBME aKyCTUHECKOTO WYMa, CHIKEHWE 3aTpaT Ha pa3paboTKy, Npon3BoacTBo U obcnyXuBaHKWe 3a cHeT
NoBbILLIEHUS Ka4yecTBa pa3paboTok.

MpMMeHeHWe MaTeMaTMHeCcKoro MOLeNMpoBaHKUs M BUPTYanbHbIX UcnbiTaHuin QKB Ha Bo3gencTBme aky-
CTMYECKOrD LUYyMa Ha paHHWX 3Tanax NpoeKTUPOBAHUSA 0O M3roTOBMEHWS ONbITHOro obpasua no3sonuT usbe-
*aTb 0TKa30B QKB Unn 3HauMTEenLHO COKPaTUTL MX Ha 3Tane UCMbITaHWMiA 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 aHanuae cronkoctTu KB K BO30eNCTBUIO aKyCTUYECKOro LWyMa HaTypHbIX UCNbLITa-
Huin SKB Ha BO3geNCTBME aKyCTUYECKOTO LyMa HEBO3MOXHO, TaK Kak aHanu3 NnpoBoguTCs eLle 40 M3roToBne-
HuUs1 onbITHOro obpa3sua. Buptyanusauua nceneitanuin 3Kb Ha Bo3geACTBME akyCTUYECKOTO LWyMa Npu aHanuse
cToikocTn KB K BO3OEACTBMIO aKyCTUYeCKOoro Lwyma siBnaetcs GesanbrepHaTtuBHon. bes npumeHeHusa ma-
TemaTM4ecKoro MoAenMpoBaHus Hemnb3si onpedenTb nokasarenu ctoiMkocTn KB K Bo3oencTBMIO akycTnye-
CKoro Wwyma. Takoi nogxod siBnsercsa MHQOpMaTUBHLIM, Tak Kak bnarogaps emy Ha atane npoekTMpPOBaHWS
oTcnexuBaeTcs BONbLIMHCTBO BO3MOXHbIX 0TKa3oB KB no MexaHnyeckum xapakTtepuctukam, 1 3 ekTus-
HbIM, TaK Kak n3-3a HegopaboTok npoekTupoBaHust KB, BCKPLITBIX yXKe NMyTEM HAaTYpPHbIX UCNbLITAHWA, BO3-
MOXHO MHOXECTBO MTepauuin: gopaboTka npoekta — UCNbITAHUA onbITHOrO obpasua — gopaboTka nNpoekTa
W T. A., YTO 3HA4YUTENbHO YBENWYMBAET CPOKA M CTOMMOCTb pa3paboTKu.

HacTtosawmi ctangapT onpegenset TpeboBaHns K MogcMcTeMe BUPTYallbHbIX UCMbITAHNA 3MEeKTPOHHOM
KOMMOHEHTHO Da3bl Ha BO34eMNCTBME aKyCTUYECKOro Wyma.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NOACUCTEMA BUPTYANbHbIX UCNBITAHWUA SNEKTPOHHOW KOMMOHEHTHON BA3bI
HA BO3OENCTBUE AKYCTUYECKOIO LUYMA

Electronics automated design systems.
Subsystem of virtual testing of electronic component base for the effect to acoustic noise

Data BeepeHua — 2024—01—01

1 O6nacTb npUMeHeHus

1.1 Hactoawun ctaHfapT npefHasHayeHd Ans NpUuMeHeHUs npeanpuaTuaMm nNpoMbILLIIEHHOCTW U opra-
HMU3aLMAMKM NPY UCNONB30BaHUM LN(POBEIX ABONHUKOB aneKTpoHukM 1 CALS-TeXHOMCrMiA Ha paHHuX aTanax
NMPOeKTUPOBAHMSA, N3FOTOBINEHWSA M UCMbITAHWIA 3NEKTPOHHOW KOMNOoHeHTHOW a3kl (3KB), a Tawke Ha Bcex no-
cnegylowmx atanax xuaHeHHoro yukna 3KB.

1.1.1 MNogcrucTemy BUPTyanbHbIX UCMbITAHWA 3NEKTPOHHOW KOMMNOHEHTHOW 6a3bl Ha BO3OENCTBUE aKy-
CTMYECKOro WyMa MPUMEHSIIOT Ha paHHKX aTanax npoektupoBaHusa SKB cneayolero HasHa4veH s NPoMbILU-
neHHasl, Ana aHepreTukd, oOOPOHHO-NPOMEILLINEHHOMNO KOMMeKca, aapoKOCMUYECKOW oTpacnu, cyqocTpoe-
HWSA, MeguLKMHCKas, aBToMobuneHasa, 4na HaBuraumMm u paguonokauuu, notpebutensckasn, ona @UckanbHoro
1 ToproeBoro obopyaoBaHus, CBA3W (TENeKoMMYHMKaUUW), BIYUCIUTENbHON TeXHUKK, ANA aBToMaTuaaumm un
MHTENNeKTyanbHOoro ynpaeneHusi, cuctem 6e3onacHocTn, CBETOTEXHMKWM, aBTOMATM3MPOBaHHOIo TpaHcnopTa
¥ ABMXYLLENCA POBOTOTEXHUKN.

1.1.2 3KB BkntovaeT B ceba MUKpOCXeMbl, TPAH3MCTOPbI, AMOAbI, PE3UCTOPbI, KOHAEHCATOPLI U T. A4.).

1.1.3 Ha 3KBE oka3biBaeT BNusHWE BO3AENCTBMNE aKyCTUYECKOrO WymMa. AKYCTUYECKUIA LLYM MOXET Nnpu-
BOAUTb k HecooTBeTcTBUAM 3KB TpeGoBaHUAM K MX CTOMKOCTW (MPOYHOCTU W YCTOMYMBOCTU) K BO3AEACTBUIO
aKycTu4eckoro wyma. HacToswmin cTangapT ycTaHaBnmMsBaeT OCHOBHbLIE MONTOXKEHWS TEXHOMOMMK, NO3BOMSIO-
Len npoBoauTk aHanu3 nokasatenen ctonkoctn KB K BO3gencTBMIO aKyCTUHECKOTO WyMa C MPUMEHeHUeM
mMareMaTu4eckoro MOAENUPOBaHUA WM BUPTYyanbHbIX UcnbiTaHnid KB Ha Bo3gencTBMe akycTMHecKoro wyma
npw NMPOEeKTUPOBAHUW.

1.2 AHanus nokasatenei ctorMkocTM JKB K BO3OeNCTBUID aKyCTUYECKOro WyMa HeobXoanMOo OCyLLecT-
BMATE Ha paHHUX aTanax npoekTupoBaHus 3KBE nocpeacTsom npoBedeHUs MatemaTMyeckoro mogenvpoBa-
HWSA 1 BUpPTyanuaauum ucneitaduin AKB Ha Bo3gericTBue akycTMHEeCcKoro Wyma rnpu npoekTpoBaHuu.

1.3 [lna aHanu3a nokasatenen ctonkocT KB K BO3OENCTBUI0 akyCTMYEeCKOro LWyMa MeToqoM maTema-
TMYECKOro MOAENUPOBaHNS (BUPTYanu3auun ucneitaduin 3Kb Ha Bo3gencTBMe akyCcTMYECKOoro Wyma) crieqyet
NMPMMEHATb aTTeCTOBaHHLIE MPOrpaMMHbie CPeAcTBa, a NpyM HeobXxoOuMOoCTV — aTTeCTOBaHHbLIE NPOrpaMMHO-
annapatHble cpefcTea. TpeboBaHuA K NporpaMMHO-annapaTtHbiM cpeacTBaM yCcTaHaBNUBAaKTCA MO cornaco-
BaHUWIO C 3aKasdnkamu.

2 HopmaTtuBHbI€ CCbINKK

B HacTosLEeM cTaHAapTe UCNONb30BaHbl HOPMATUBHbBIE CCbINIKWM Ha crefylluve cTaHaapThl:

MOCT 30630.1.5 (IEC 60068-2-65:1993) MeToabl UCNbITAHWA HA CTOMKOCTb K MEXaHWYECKUM BHELIHUM
BO34ENCTBYHOLLMM (hakTopam MaluvH, NpUBopoB U APYTMX TEXHUYECKUX M3nenvid. MicnbliTaHusi Ha BO3nencTene
akycTWdeckoro Wwyma (Bubpauus, akycTuyeckas cocTasnsoLlas)

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

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

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

3 O6wme nonoxeHun

3.1 HacTosilymin ctaHgapT ycTaHasnuBaeT TpeboBaHUA K aBTOMaTU3MPOBaHHOMY aHanusy nokasaTtenen
ctoikocT SKB Kk BO30eNCTBUID aKyCTUYECKOrO LWYyMa Ha OCHOBE MaTeMatl4eckoro MOLENMPOBaHUS U BUPTY-
anbHbIX ncnblTaHui Kb Ha BO3AENCTBUE aKyCTMYECKOro WyMa.

[ns gocTuxeHWA NOCTaBMEHHOW LIeNu B CTaHA4apTe YCTAaHOBMNEHL! cnefyLlmMe equMHblie TpeboBaHus:

- K TEXHONOTMY aBTOMATU3WPOBAHHOTO aHanuaa nokasatenen ctonkocT SKB k Bo3gelCcTBMIO akycTuye-
CKOTO LWyma;

- NOACUCTEME BUPTYanbHbIX UCMbITAHWA 3NEKTPOHHON KOMMOHEHTHOW Basbl Ha BO3OEWCTBME aKkycTU4e-
CKOro Lyma.

3.2 OpraHusauus paboT No NpUMEeHeHW TEXHONMOTMM aBTOMAaTM3MPOBaHHOIO aHarnvsa nokasaTenem
ctonkocTu 3KB K BO3OENCTBUIO aKyCTUYECKOrO LWYMa Ha OCHOBE MaTeMaTU4ecKoro MoL4enMpoBaHus U BUpTya-
nuzauun ucneitaHmin OKb Ha BO3AeNCTBME aKyCTUYECKOrO LWyMa Npy NPOeKTUPOBaHWUK YCTPOEHA CNedyoLnMm
obpazom:

a) UCNbITaHWIO Ha BO3OEWCTBME aKycTM4eckoro wyma nofseprawT 3KB, MmerLy HeMOHOMUTHYH
CTPYKTYPY;

6) ncnbiTaHMA Ha BO3AENCTBUE aKyCTUYECKUX LUYMOB NPOBOAST MeTOAoM BozaencTBus Ha OKb akycTu-
UECKOro TOHA MEHSIHOLLEACS YacTOoThl.

4 TexHONOrnusi aBTOMaTU3INPOBaAHHOIO aHanM3a nokasarenem CTOMKOCTH
3NEeKTPOHHOW KOMMOHEHTHOMN 6a3bl K BO34eNCTBMIO aKyCTUYECKOro Wwyma

4.1 KoHe4yHOWM uenblo aBTOMaTtu3MpoBaHHOIO aHanusa siBNsSeTcs onpeneneHve crenenn rogHoctu Kb
nyTeM BbIABMEHWS BO3MOXHbIX MEXaHWYECKUX MOBPEXOEeHWA OT BTOPUYHOW BMOpaLMK, NO3BOMSAOWMX CYyOUTb
0 KOHCTPYKTMBHOM NpouHocTu 3KB, a Takke oueHKa yxyaleHWUs 3afaHHbIX 3HadeHuin napametpos 3KB, onpe-
OeneHue cnocobHOCTU U3OEenuWid BbIMOMHATE CBOU (DYHKLIMM U COXPaHATL NapamMeTpbl B Mpenenax HopM, yka-
3aHHbIX B cTaHZapTax M TEXHUYECKUX YCMOBUSIX Ha M3OEernus B YCNOBUAX BO3AENCTBUSA NOBLILIEHHOIO akycTu-
yeckoro wyma no MOCT 30630.1.5.

TaKke paccmaTpuBaloT MaremaTu4eckoe MogenupoBaHMe 1 BupTyanusaunio ucnbitaduin IKb Ha Bos-
LENCTBME aKyCTMYECKOro LUyMa C NOBbILEHHbIM YPOBHEM 3BYKOBOMO OaBMEHUA (B KPUTUHECKUX PEXMMaX, B
TOM YKclne HEBOCMNPOU3BOAMMBIX MPU HAaTYPHLIX UCMbITAHUAX).

ObbekTamu BUpPTyanbHLIX UCMNbITAHWIA ABNAKOTCHA NPOM3BoNbHble KOHCTpykumun 3KB, 3D-mogenun koTo-
pbix co3gaHel B CAD-cucTemax B popmate STEP.

4.2 OueHnBaeMbIMUK XapaKkTepucTMKamMmn SBMATCS Pe30HaHCHbIE YacTOThl, YCKOPEHWUS, NepemMelLeHns,
MexaHu4eckne HanpsikeHuss B IKB, Bpems 4o ycTanocTHOTO paspyLUeHns.
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4.3 YcnoBua npoBegeHusl BUPTyanbHbIX UCTNbITAHUA

4.3.1 Hanu4yve poccuickoro nporpaMmmHoro obecneyeHus, npegHasHa4yYeHHOro Ans MoAenvpoBaHusA
OKE Ha Bo3gencTBue akyCcTMYECKOro Liyma, BHEOAPEHHOrO Ha BeaylliMx npeanpusaTuax Poccuiickon Pepea-
L1K, KOTOpOE ABNSAETCA COCTAaBHOM YacTbio CMCTEMbI aBTOMaTU3NpOBaHHOro npoektrposanusa (CAMP) 3Kb B
cooteeTcTBMmM ¢ FTOCT P 70608.

4.3.2 Hanwuwne koppekTHoi 3D-mogenu 3KB B chopmaTe STEP, oTBevatowlen TpeGoBaHMAM Mo ycTpaHe-
HWIO OLWWBOK, YNPOLLEHUIO M COXpaHeHWo Mogenu [5].

4.3.2.1 TpeboBaHns No yCTpaHEHWU OLLIMDOK:

- He JOMKHO BbITh NepeceveHunin aetanein. OHKM JOMKHBLI KacaTbCs ApYyr OpYyra;

- 0OHa JeTanb AOIBKHA KacaTbCs OPYron No HEKOW MOBEPXHOCTU C Kakol-nnbo nnowadeko. He gonycka-
I0TCA BapuaHThl, KOrga odHa geTanb KacaeTcs APYror Mo JIMHUKM WK B TOYKE (MOBEPXHOCTBIO KacaHus OBYX
Jetanew SBNSeTCH NMHUA UMW TOYKa);

- HE JOIMKHO BbITh cBOBOAHO BUcALWMX getanein. OHU JOMKHbI UMETL COEANHEHWS C OPYTMMWU AeTansiMu.

4.3.2.2 TpeboBaHNs No yNpPOLLEHWNO MOZENN:

- cnepyet ybpaTb BCe KpeneXHble AeTanu, BCe BUHTbI;

- cnegyeT ybpaTb dhacku, Menkue CKpyrneHus (C paguycom <2 mm);

- NOBEPXHOCTW CMOXHON hOpMBEI — MernKve opebpeHnst KpynHbIX NoBepxHOCTel HeobxoAuMmo caenatb
rmagkumu;

- eCrW B MOLENW ecTb LWECTUTPaHHWMKL (B CEYEHWW OeTanu LWeCTUrPaHHKK), crieqyeT CKpYrnuTb rpaHn
LWeCTUrpaHHKa paamycoM ckpyrneHusa 1 mm;

- cnegyeT yoanuTb BCe OTBEPCTUA BCEX AeTarneun, KpoMe KpenexHbiX OTBEePCTUM;

- crnefyeT BbIbpaTk «TBepAble Terna» nNpwu coxpaHeHun B dopmate STEP mogenun B CAD-cucTteme, B
KOTOpOW co3faBanachk gaHHas Mogerb.

4.3.3 Hanuune cnegytowmx pu3nKo-mexaHn4eckux napametpoB matepuanos JKb:

- NMOTHOCTb;

- MOAYIb YMNPYrocTw;

- KoahbpmumeHT NyaccoHa;

- KoatpdhmumeHT MmexaHudeckux notepb (KMIM) ang Ha4aneHOW TOYKM NMHEWHOMO y4acTKa 3aBUCMMOCTM
KM oT MmexaHWn4eckoro HanpsKeHus narnba, BO3HMKaKLWEro npy BO3GencTBMW CUHycoMaansHon Bubpaunu;

- KoadppuumneHT 3aBucumoct KMI oT mexaHu4ecKkoro HanpsbkeHus uarnba, BO3HMKAKLWEro Npy BO3-
OEeNCTBUM CMHYcOMaanbLHon Bubpauum.

BaaumocBA3b TENMOBbIX M MEXaHWYecknx npoLeccoB B KOHCTpyKumsax KB obycrnosneHa BnusHneM Te-
NMOBbIX NPOLECCOB HA MeXaHW4YecKne — TeMnepaTypHbIMA 3aBUCUMOCTAMU DU3NKO-MEXaHUYeCcKnX napame-
TpoB — mMoaynsa ynpyroctu u KMIM — ana matepuanos koHcTpykumin 3KB. C pocTom TemnepaTypbel Mogynb
ynpyroctu ymeHbluaetcs, a KMIM yeenuunsaetca. 3aBucumoct Mmogynsa ynpyroct u KM oT Temnepatypsl
MOTYT annpoKCUMMUPOBATLCH NUHENHBIMU NONMHOMamM# [5].

[aHHble napaMmeTpbl MOTyT BbITb NOMyYeHbl NyTeM UAeHTUdMKaL MK [5].

4.4 PeXXMMbI BUPTYanbHbIX UCMLITAaHUA

MapameTpbl akyCTUYECKOTO LUyMa (YMCMeHHble 3HaYeHns 3a4aloT B TEXHUYECKOM 3afjaHumn Ha paspaborT-
Ky SKB):

- YPOBEHb 3BYKOBOrO faBneHus, Ab;

- AnanasoH yacror, 'y,

4.5 Mopagok npoBegeHUA UCNbITAHUNA

4.5.1 NpoBogAT naoeHTUMKaLNO hU3NKO-MEXaHNYECKMX NapaMeTpoB Matepuanos KB, ykazaHHbIX
B 4.3.3, npu ux otcytcTBMK [5]. Npy 3TOM MO pesynbratam HaTypPHbIX UCNbITAHWKA ONPenensoT 3aBMCUMOCTb
YCKOpPEHWs1 OT 4acTOThbl CMHycouAansHON BUOpauun B KOHTPOMNBbHOM TOYKE, KOTOPYIO MCMONb3YT NPU MOeH-
Tndukaumu. lNpeaBapuTensHO pa3pabaTtbiBaoT NporpamMMy HaTYpPHbIX UCMbITAHUA M M3roTaBNUBAKT MaKeThbl
NNacTuH AN8 HATYPHbIX UCMNbITAHUA.

4.5.2 NpentudmunpoBaHHble napameTpbl MatepuanoB 3KE 3aHocaT B Ba3y gaHHbIX ANA MCNonb3oBa-
HUS B Npolecce MogenMpoBaHus.

4.5.3 MNpoeogaT nogrotoBky 3D-mogenen B opmate STEP koHcTpykunin IKB B CAD-cvcTtemax, oTBe-
Yyarowmx TpeboBaHKWsM Mo YCTPaHEHMHO OWMBOOK, YNPOLLEHWIO M COXpaHEHMO Mogenu, NpuBegeHHbiM B 4.3.2.
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4.5.4 MNpoogaTt uMmnopT mogenen B hopmarte STEP KOHCTPyKUMIA B nogcucTEME BUPTYanbHbIX UCMbITa-
HWIA 3NEKTPOHHOW KOMMOHEHTHOW Ba3bl HA BO3OENCTBME aKyCTUYECKOro LWyma.

4.5.5 NpoBogsaT BUpTYanbHble ucneliTaHnsa KB Ha BO3AeACTBME aKyCTUYECKOro WyMa B 3aJaHHOM aua-
na3oHe YacToT ¢ NPUMEHEeHWEM MOLENMPOBAHUA MexaHudeckux npoueccoB B OKb Ha Bo3geicTBUe akycTuYe-
ckoro wyma. OnpedensioT 3aBUCMMOCTHM YCKOPEHWSA OT YaCTOThbl aKyCTUYECKOro WyMa B KOHTPOMbHBIX TOYKaX
3KB, No KOTOpLIM BLISBMNAKT PE30HAHCHbIE YacToThl.

4.5.6 lNo pesynsTatamMm BUPTYarnbHbIX UCMNbLITAHWIA COCTABMNAETCA OTHET, B KOTOPOM AaeTca MHopmaLuus
06 oLEeHMBaeMbIX XapakTepucTmKax.

4.5.7 MecTo npoBegeHUA UCNbITAaHUNA

KMcnblTaHua MoryT npoBoAUTE:!

- camu npeanpuaTUs Npu HanM4YMW NOACUCTEMbl BUPTYanbHbIX UCMbITAHWUA ANEeKTPOHHOW KOMMNOHEHTHOW
6a3bl Ha BO3AENCTBME aKyCTUHECKOTO LUYMA,;

- LleHTp koMneTeHumMn B 06nacTn MogenupoBaHus U BUPTYalbHbIX McnbiTaHnin QKB n A Ha BHeluHue
BO3JEWCTBUA MO 3aKasy NpegnpuaTya npyu OTCYTCTBUW Y HEro NoAcUCcTeMbl BUPTYarbHbIX UCMbITAHWA JMek-
TPOHHOW KOMMOHEHTHON 6a3bl HA BO3AEWCTBUE aKYCTUYECKOTO LUyMa.

4.6 O6paboTka, aHanNnu3 M oUueHKa pe3yrnbTaToB UCTNbITAaHUNA

4.6.1 Ncnonb3yoT manbiil 06bem Boibopku n < 50.

4.6.2 Vicnonb3yloT MeToabl cTatucTMyeckon obpaboTkn pe3ynsTaTtoB UCNbITAHWA.

BbluvcneHue BbIBOPOYHBIX YACTIOBbIX XapakTepPUCTMK OCYLLECTBNAKT Npu ManoM obbeme BbIbopku. Bol-
YUCMAOT!

- BbIDOPOYHOE cpefHee 3HAYeHUe XapakTepPUCTUKN MeXaHUYeCKUX CBONCTE;

- BbIDOPOYHYIO AUCNEPCUKD XapaKTEPUCTUKU MEXAHWYECKMX CBONCTB;

- BbIBOpOYHOE CpeHeKBaapaTUYeckoe OTKIOHEHNE.

4.6.3 MpeHTndrumnpoBaHHble napamMmeTpbl ONPEdEnsoT C y4eTom Mx pa3bpoca: cpegHee 3Ha4yeHWe U
cpenHekBagpaTU4eckoe OTKrNoHeHue. [Ana nonydeHus pasbpoca HeobxoguMo npoBecTW MAeHTUdKMKaUWOH-
Hble ucnbiTaHna 10 MakeToB NNacTUH OOHOro TUNa.

4.6.4 OueHnBaeMble XapakTepUCTMKU ONpedensoT ¢ y4eToM pa3bpoca ycKkopeHui. [Insa kax oW xapak-
TEPUCTUKM OMNpedensioT cpegHee 3HadeHue U cpefHeKkBagpaTUYeckoe OTKINOHEHMe.

4.6.5 [enatoT BbIBOAbLI O HANMWYMU PE30HAHCHbIX YaCTOT.

4.7 MaTepMaano-Texquecxoe obGecneyeHne UCNbITAHUNA

4.7.1 Ha paboumx cTaHUusAX Nonb3oBaTernei AoMKHO ObiTh YCTAHOBNEHO Criefyrollee NpuKnagHoe npo-
rpaMmmHoe obecnedeHue, oTBevatolee TpeboeaHuam 4.3.1:

- Ana BupTyaneHbix ucneitaHuin KB, 3D-mopenu koTopbix co3nadel B CAD-cucTtemax B popmate STEP,
Ha BO30eNCTBME aKyCTUYEeCKOro LWyma,

- ons naeHTudnkaunumn duanko-mexaHndecknx napametpos moaenen 3Kb.

4.7.2 Ana ncnbiTaHuid ncnonbaytoT 3D-mogenn koHeTpykuunin 3KB B hopmare STEP.

4.7.3 Heobxogumo Hanu4ue pykoBOOCTB Nonb3oBartenei u oby4varolnx 3ByKOBbIX BUAEOPONUKOB K Npu-
KnagHoMy nporpamMHomy obecnedeHuto, ykazaHHomy B 4.7.1.

4.7.4 NomkHa ObITb obecnedeHa HeobxoguMas Keanudukaumsa nepcoHana, cneyuwanncToB U Npuene-
KaeMbIX CWIT, NPOBOAALMX UCNbLITAHMSA, NOATBEMKAEHHAA akKkpeauTaunen norns3oBaTensa NpuKnagHoro npo-
rpaMmMmHoro obecneveHus, ykasaHHoro B 4.7.1, B LleHTpe komneTeHUMIn B 06nactu MogennpoBaHvst U BUPTY-
anbHbIX ucnbitaHin 3KB 1 3A Ha BHelLHWe BO30eNCTBUA.

4.7.5 WNcnbiTaTensHoe obopyaoBaHWe AN NpOBeOeHUA HATYPHbIX UCMbLITAHWWA, HEODX0AMMBIX Ans pe-
LWeHWd 3agavn naeHTUUKaumm:

- 3a[al0L 1A TeHepaTop cYHycouaankeHbIX KonebaHui;

- YCUIUTEmNb MOLLHOCTH;

- Bubparop;

- BUOpouamepuTenbHbIn NnpeocbpasoBaTtent (akcenepomeTp);

- BUDpOUaMepuTENBHaa annaparypa.

4.7.6 lna npoBefeHWs HAaTYpPHbIX UCMNbITAHWIA, HEODXOOMMBLIX ONA pelleHusa 3a4adn uaeHTuguKauuu,
TpebyTcsa NpsMOYronkbHble NNacTUHbL U3 MaTepuanos, AN KOTOpbIX HeobxoaMMa uaeHTUgUKkaLusa napame-
TPOB (MX KONMYECTBO ONPEAENSAOT KONMYECTBOM Matepuarnos, Afs KOTOPbIX HEM3BECTHbI NapameTpbl).
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4.7.7 MNopsagok NOAroTOBKM M UCMOMb30BaHUA MaTepuansHO-TEXHUYECKUX CPEeACTB B Mpouecce WUCnbl-
TaHWw:

- NpuobpeTeHne 1 HacTpolKa paboumx CTaHUWA;

- NpUOBpPETEHNE 1 YCTaHOBKA Ha pabounx cTaHUUAX NporpamMHoro obecnedyeHns, oTeevatoLlero Tpebo-
BaHuaM 4.3.1 n onucaHHoro B 4.7.1;

- NprobpeTeHne 1 ycTaHOBKa UCTbITATENbHOrO 000PYAOBAHWA ONs NPOBEOEeHUst HAaTYPHbLIX UCMbITaHWA,
onucaHHoro B 4.7.5;

- N3rOTOBNEHWE MaTEpPWanoB cornacHo 4.7.6 ons npoBegeHns HaTyPHbIX MCNBbITAHWA, HEOBXOANMbIX Afs
pelleHns 3agaym ugeHTudrKkaLmum.

4.8 MNpoTokon ucnblTaHWn JOMKEeH cogepxaTtb cnefytowyo MHdopmaLluio:

- onNucaHue MakeTa,

- rpaduK BXOLHOIO BO3LEWMCTBUS CUHYCOMAAnsHON Bubpauun Ha MakeT;

- rpaduK BbIXOAHOMO BO3AENCTBUS CMHYCOMAanbHOW BUDBpaLMM B KOHTPOMBHOW TOYKE MAKeTa;

- NOEHTUPULMPOBaHHbIE NapamMeTpbl;

- rpadyK BXOQHOMO BO3OENCTBUA akycTudeckoro wyma Ha JKB;

- rpad VK BbIXOAHOMO BO3AENCTBUSA BTOPUYHOM CMHYCOWAANBHOW BUGpaUmMmM B KOHTponsHOW Touke 3KB;

- OUEeHWBaeMble XapaKTepUCTUKW: pe30HAHCHbIE YacTOThl, YCKOPEeHUs, NnepeMeLleHns, MexaHu4yeckue
Hanps)KeHMs BTOPUYHOW cuHycougansHon Bubpauun B 3KB, Bpems 4o ycTanocTHoro paspywenus. B guana-
30HE YacTOT aKyCTUYeCKOro LUyMa He AOMKHO BblTb pe30HAHCHbLIX YacToT. YCKOpeHUs, nepemMelLeHus, Mexa-
HWYECKME HaMNPSHKEHUs BTOPUYHON CUHYycouaanbHon Bubpaumm B KB He JOMmKHbI MpeBbiaTh MakCUMarbHO
OONYyCTUMble 3HAYeHUs!, 3aJaHHble B HOPMAaTUBHbIX JOKYMEHTax W TexHUJeckon AokymeHTauuu. Bpems go
YyCTanocTHOro paspyLleHus OoMmKHO BbiTh Bonblie, yem cymmapHoe BpeMs akcnnyatauuu 3KB npw Bo3gei-
CTBUWN aKyCTUYECKOro Lyma;

- BbIBOAbI MO pe3ynstatam UCMNbITaHWK.

5 TpeboBaHuA K nogcucTeMe BUPTyanbHbIX UCMbITAHUN 3MEKTPOHHOMU
KOMMOHEHTHOW 6a3bl HA BO3AEeMCTBME aKyCTUYECKOro Wyma

5.1 Nogcuctema BUPTYanbHbIX UCTIBITAHWA 3NEKTPOHHOW KOMMOHEHTHOIM Ba3bl Ha BO3OEACTBME aKyCTU-
YecKoro LyMa JormkHa oTBevaTh TpeboraHusam 1.3 u FOCT P 70201, saenseTtcs coctaBHoin YacTelo CAMNP 3KB
B cooTBeTcTBUK ¢ TOCT P 70608.

5.2 Heobxoanmo Hanuyue 6a3bl AaHHbIX MaTepuanos no u3nkKo-MexaHW4ecknmM napamMmeTpam.

5.3 NMopsaok npoBeAeHUA BUPTYanbHbIX UCNbITAHUNA

5.3.1 MNpoBoaAT naeHTUMUKALNIO NapaMeTpoOB MaTepuanos Npu Ux oTcyTcTBUM B Base aaHHbIX. MoeH-
TUULKMPYIOT Mogynb ynpyrocTtu, koadduumeHTa MNyaccoHa, napameTpsl 3aBucumoctu KMIM oT mexaHude-
CKOro HanpshkeHus ang subpavun. 3aHoCAT MOAEHTUPULMPOBAHHbBIE 3HA4YEeHWs NapaMeTpoB B Ba3y AaHHbIX.

5.3.2 YuyutbiBas, 4To o6beKkTamu BUPTYyarnbHbIX UCNbITAHWA ABMSKTCA NPOM3BONbHbIE KOHCTPYKUuK 3KB,
3D-mopenu koTopsbix co3faHbl B CAD-cuctemax B thopmaTte STEP, npoBepsioT BbiNOMHEeHWe TpeboBaHui no
YyCTPaHEHUo OLWMBOK, YNPOLLEHUIO U COXPAHEHMIO MOAENN.

5.3.3 MNpoeogaT umnopTt 3D-moaenu.

5.3.4 BeogaT maTepuansl getanei us 6asbl gaHHbIX MK PU3MKO-MexaHUYeckMe napaMmeTpbl MaTepua-
MOB BPY4HYIO MpW OTCYTCTBMM MatepuanoB B 6aze AaHHbIX.

5.3.5 BBogaT kpenneHus koHcTpykuumn IKB.

5.3.6 MNpoBogaT aBToMaTmMyeckoe pasbuenne 3D-MOOENM KOHCTPYKLMW HA KOHEYHbIE 3MEMEHTHI.

5.3.7 BeogAaT rpadhvk 3aBUCMMOCTW YPOBHS 3BYKOBOIO [aBMNEeHUs OT 4YacTOoThl.

5.3.8 MNpoBogAaT pacyeT KOHCTpYKLMKM 3KB Ha BO3OeACTBUE aKyCTUYEeCKOro LWyMa.

5.3.9 B pesynbTaTe pacyeTa nonyvalT cregyllmne BoIXO4HbIE XapaKkTepUCTUKK:

- 32aBMCMMOCTW YCKOPEHWUS1 BTOPWUYHOW CMHYcouaanbHoW BMbBpaumy oT yacTtoTel no ocsam X, Y, Z u cym-
MapHOI0 B KOHTPONbHbIX TOYKAX;

- Pe30HaHCHble YacToThl No ocam X, Y, Z;

- NepemeLleHns BTOPUYHOM CUHYcoMaansHoW BUBpaLumn BO BCEX TOMKAX KOHCTPYKLWKM B AMana3oHe Ja-
cToT no ocam X, Y, Z u cymmapHble;

- YCKOpPEHUs1 BTOPUYHOM CUHYCOMAanbHOM BUOpaLMK BO BCEX TOYKAX KOHCTPYKUWW B OMana3oHe 4acToT
no ocam X, Y, Z u cymmapHbie,;
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- 3KBMBASIEHTHbIE MEXAaHWYECKWEe HaNpsKeHUs BTOPUYHOWM CMHYCOWAanbHOW BMBpauum Bo BCEX TOYKaX
KOHCTPYKLMW B AMana3oHe 4acToT;

- BpeM$ 40 yCTanocTHOro paspyLleHus BO BCeX TOHYKax KOHCTPYKLUMUK B AMana3oHe 4acToT.

5.3.10 Ans oueHkn nokasartenei ctonkocTu IKB K BO30eNCTBUID aKyCTUYECKOTO LWyMa CpaBHUBALOT pac-
CYMTaHHbIE BbIXOAHbLIE XapaKTepPUCTUKK C 4ONYCTUMBIMKU 3HAYEHUAMU, 3adaHHBIMA B HOPMAaTUBHbIX JOKYMEH-
Tax U TEXHWYECKON AOKYMEeHTaLuu:

- B 3a[laHHOM JManasoHe 4acToT He JOMKHO ObiThk pe3oHaHCHbIX YacToT no ocam X, Y, Z;

- NepeMeLLeHnsl BTOPUYHOW CUHYCOMaanbHOW BUOpaLnmM Bo BCEX TOYKaxX KOHCTPYKUMM B AManasoHe Ya-
cToT no ocsim X, Y, Z N cyMmapHble nepeMeLleHns He OOMKHbI NpeBbIlWaTe MakcuMansHO A0NYCTUMbIX 3Ha-
YEeHWUIA;

- YCKOPEeHWUs1 BTOPUYHOW CMHYCcOMOansHOW BUGpauum Bo BCeX TOMKAX KOHCTPYKLMU B AManazoHe 4YacTtoT
no ocam X, Y, Z n cyMMmapHble YCKOPEHWS He JOMKHbI NPeBbIWarh MakcumanbHO AONYCTUMbIX 3HAYEHWUN;

- 3KBWBANEHTHbIE MEXaHWYecKne Hanpsi)KeHns BTOPUYHOW CUMHYCOMANbHON BUOpaumMmn BO BCEX TOYKaXx
KOHCTPYKLMW B AMana3oHe YacToT He JOSKHbI NpeBbillaTbh MakcuMarnbHO JONYCTUMOE 3Ha4YeHue;

- BpeM$s 00 yCTanoCTHOrO paspyLleHus BO BCeX TOYKAX KOHCTPYKLUWUWM B AManasoHe YacToT JOMKHO BbiTh
bonblue, yeM cymmapHoe BpeMs akcnnyaTtauuu Kb npu Bo3gelcTBUM aKyCTUYECKOro Wyma.

B npunoxeHuu A npusegeH npumep nNogcucTeMbl BUPTYanNbHBIX UCMAbITAHUA 3NEKTPOHHON KOMMNOHEHT-
HOW Basbl Ha BO3OENCTBME akyCTUYECKOro WyMa 1 pesynstatoB ee paboThbl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep noacucTeMbl BUPTYaNbHbIX UCNBLITAHUNA 3HEKTpOHHOﬁ KOMMNOHEHTHOWM 6a3bl
Ha Bo3geWcTBUE dKyCTU4eCKOro wyma v pe3ynbraToB ee paGOTbI

MpumMepoM NOACUCTEMBI BUPTYarnbHbIX UCMLITAHWUIA 3NEKTPOHHOM KOMMNOHEHTHOW §a3kl HA BO3OENCTBUE akyCcTuye-
CKOro Lyma ABNAETCA COBOKYMHOCTb NnofacucTem poccuinckon CAIMP anekTpoHWKM B YacTy BUPTYarnbHbIX NCNbITaHWA — aB-
TOMaTtu3anpoBaHHOW cMcTeMbl obecneveHns HageKHOCTM K kadecTBa annapatypbl (ACOHKKA) (https://asonika-online.ru/),
npegHasHadYeHHoW Ona aHanusa u obecnedyeHusa cTorMkocTM KB K KOMMNEKCHbIM TENMNOBbIM, MEXaHUYECKUM, 3IEKTPOo-
MarHWTHbIM BO30EMCTBUAM, YCTANOCTHOM NPOYHOCTH K TENMNOMEXaHUYECKUM BO3AENCTBUAM, ANA CO34aHua KapT paboumnx
pexumoB OKB, aHanuaa nokasatenen HagexHoctn KB n cosganna uudposbix asoriHukoB JKB.

ACOHWKA — 310 3amMeHa HaTypHbIX UCMbITAHWIA onbITHBIX 06pasuoB 3K BUpTYaneHBIMW UCNBITAHUSAMU Ha BHELL-
HWEe MeXaHW4eCKUE, TEMMOBLIE, ANEKTPOMAarHUTHLIE W OpYre BO3AENCTBUA eLLe 00 UX M3rOTOBMNEHUA. DTO 3HaYUTENbHas
3KOHOMWA OEHEXHBLIX CPeACTB U COKpalleHWe CPoKOB co3panua KB npu ogHOBpeMEeHHOM MOBLILIEHUM KaYyecTBa W Ha-
OEXHOCTY 3a CYET COKpaLLleHUs1 KOMMYeCcTBa HaTYPHbIX UCTIbITaHUIA.

VicnonkaytoT criegyiowme noAcUcTeMbI:

ACOHWMKA-M-3D: nogcuctema aHanuaa n obecrnedeHus CTOMKOCTU NPOU3BOSbHEIX 06beMHBIX KOHCTPYKUMA IKE K
MEXaHUYECKMM W TEMNNOBbLIM BO30ENCTBUAM C BO3MOXHOCTBIO MMMOPTa reoMeTpun U3 pasnuynbix CAD-cuctem;

ACOHWMKA-MI: nogcuctema MaeHTMuUkaumm mnanko-MexaHU4ecknx U Tennodmnanyecknx napaMmeTpoB Moaenewn
3KB;

ACOHWMKA-B[: nogcuctema ynpaeneHus 6azamu gaHHbiXx 3KB 1 matepuanos no reoMeTpuyecknm, pusmko-Mexa-
HWYECKMM, YCTanoCTHbIM, TENNMOMMU3UYECKMM, SMEKTPUYECKUM U HRAEKHOCTHLIM NapaMeTpam.

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

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

& ACOHVIKA HEIES

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

Mowck: |150 M 19

ACOHUKA

+f Npunsats X Otmena

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

MNpubop
3apaliTe NnapameTpel MaTepuana

MexaHuueckue l)"cranocmue] Tennosue] AononaHuTensHo |

Tun marepuana

@ 3arpysute us 64 | & WsoTponHbif (" OproTponHuii

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

Aonycrumoe HanpaxeHue [MNa] 200

Ko3d duumMeHT MexaHNYecknx NoTeps

ANA BUEPaUMHK [0TH. eg)] 0.02

ANA yaapa [oTH. ea.] 0.0015

[V YuMTHBATb HEAMHENHOCTY

Ko3d duuyment sasmcumoctv KMIM oT HanpsxeHua

ans euBpauum [otH. eal [2.2E-8

ANS yaapa [oTH. ea)] SE-6

ACOHUKA

? Cnpaska +/ Mpunste | X OtmeHa |

PucyHok A.4 — [InanoroBoe oKHO ANs 3ajaHUsa napameTpoB matepuana
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5 ACOHIKA = e[|
MexaHnueckue BO3AeRCTBUR
BeeguTe rpaduky MEXaHUYECKHX BOZAENCTENI
Bug B03aeHCTBMA ~
" TapMoHHuecKan BHEPALMA EIEILI Hacrora, fuf Aaenene, A5
' CnyvaiiHaa BMGpauma 120.000 & - 5
(" ¥Yaap ogHOKpaTHBIR |
" Yaap MHOrOKpaTHIR |
(" NuHeRHoE yekopeHne 703.000 |
96.000 | T
Moaens wyma |
% ToH MeHRIWEICS YarToThl |
" CayuaiiHbit wym 84.000 | T
|
|
72.000 |
Yacrora, Ny |
oT 10 |
1z 60.000 T
i =
a0 [30000 5
= |
War, ly [100 E 23,000 |
o
Oaenenue, A6 = | |
or |0 36,000 | i
|
Ao 120
24,000 i
12,000 | .
0.000 | !
10.000 3009.000 6008.000 9007.000 1.201E+04 1.501E+04 1.800E~04 2.100E-04 2.400E-04 2.700E-04 3.000E-04
Yacrora, [
? Cnpaska v”OK }( OTmeHa |

PucyHok A.5 — pachmk 3aBMCMMOCTI YPOBHS 3BYKOBOIO AaBNEHUA OT YacToTbl

Mepemeiuerne | Yckopewne | Hanpsakenue ||Yacrota = 2.561E-04T1 ¥

MepemeujeHve
CcyMMapHoe
(ram)

2,828E-05

I—‘- 2,514E-05

12.199E-05
1,885E-05
11,571E-05
1,257E-05
9,426E-06
6,284E-06

3,142E-06

0

PucyHok A.6 — CymmapHble nepemelLeHsa BO BCex ToHKax KoHCTpykumun KB Ha peaoHaHCHOW YacToTe
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Mepemewenne || Yckopenne | Hanpaxenue ||Yacrora = 2.561E-04 I'\LI

Ycropenue
cymMMapHoe
(@

PucyHok A.7 — CyMMapHble YCKOpeHUs BO BCeX TovKax KoHcTpykuun 3KE Ha pesoHaHcHOW YacToTe

Mepemewyerne | Ycxopenne || Hanprkenne [T % ot gonycTumsix | |Yacrota = 2.561E=04 1 v

Hanpsoxenve
3KBMBANEHTHOE
(MnNa)

e 0,07887

OO RN W
W0 ovp

PucyHok A.8 — OKBMBanNEeHTHbIE MEXaHWYECKVEe HaNpKeHNs BO BCexX TouKax KOHCTpykuun KB
Ha pPe30HaHCHOW YacToTe
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Mepemewenne = Yckopenuwe | Hanprxenne | Ycranocrs

¥Y¥cranoctb
MHOMOUMKNOBaA
(cek)

1,308E+04
3,378E+04
8,721E+04

- 2,251E+05
5,812E+05

1,500E+06
3,874E+06
1,000E+07

PucyHok A.9 — Bpemsa oo ycTanocTHOro paspyLleHns BO BCEX TOUKax KOHCTpyKkUMM Kb Ha pe3oHaHcHOW YactoTe

B ACOHVKA -[o[=]
TpadmK 8 y3nax

74,208

59.367 i t 1 i E.!
51.946 | i t t i \
44,525 T T

37.104

29.683 T Iir

22.263

Y3EN 4192

Yexoperma CYM, g

14.842 -

7.421

2.383E-06 ——

10.000 3009.000 6008.000 9007.000 1.201E+04 1501E-04 1.800E+04 2,100E~04 2.400E-04 2.700E-04 3.000E-04

Yacrora, I'y

? Cnpaexa " 0K 1 X Otmena |

PucyHok A.10 — lpadhuk 3aBUCMMOCTU aMMUTYObl BbIXOAHOMO YCKOPEHUSA BTOPUYHOW CUHYcoMaansHon Bubpaumm
no ocK X OT YacTOThbl B KOHTPOSIbHOW TOYKE
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(1]

(2]

(3]

(4]

(5]

roCT P 71130—2023

Bubnuorpadcun

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

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

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

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

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

Knioyesble crnosa: nogcucrema, BUPTYaribHbIE WUCMNbITAHWA, aKYCTMMECKMﬁ WwyMm, INMEKTPOHHaA KOMMOHEHT-
Haqa Oasa, AaBneHue, YCKOpeHue, nepemMelieHne, MeXaHM4eCKoe HanpaxXeHne, Bpema 00 yCTanoCTHOIO pas-
PyweHunA
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