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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 810-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 3MNeKTPOHHOM annapaTypbl (OA) K BO3AEMCTBUIO aKyCTMYECKOrO LWyMa Ha paHHUX aTanax NpoekTupoBa-
HMA DA Ha OCHOBE MaTeMaTM4eCcKoro MOAENMPOBaHUsA U BUPTYanbHbIX UCMbITaHKMA DA Ha BO3deCTBIUE akKy-
CTUYECKOro LWyMa ANA CHUKEHMA 3aTpaT Ha paspaboTKy, Npon3BOACTBO 1 oBCnyKuBaHme 3a cHeT NoBbILLEHWS
KayecTBa pa3paboTok.

HacTosilniA cTaHgapT pacnpocTpaHAeTcs Ha NoKasaTenu CTOMKoCTM 3A K BO3AENCTBUIO aKyCTUYECKOro
wyma. Llenbio cTangapTta sBnsieTcs aBTOMaTM3auMa aHanvsa nokasaTenei cToikocTW A K BO3OeWCTBUIO
aKyCTMYeCKOoro LWyma ¢ NpUMeHeHneM MaTeMaTUYeckoro MOOEnMpoBaHus U BUPTYanbHbIX UCMbITaHWi JA Ha
BO3AeACTBME aKyCTMYECKOrOo LWYMa, CHMXKEHKe 3aTparT Ha pa3paboTky, Npon3BoAcTBO 1 0BCnyKWBaHWe 3a cYeT
NoBbILEHWUA KayecTBa paspaboTok.

MpuMmeHeHWe MaTeMaTUYeCKoro MOASNMPOBAHMA U BUPTYalbHbLIX UCNILITAHWMA 3A Ha BO3AeNCTBME aKy-
CTUYECKOro LWYMa Ha paHHUX 3Tanax NpoekTUPOBaHWUS A0 M3TOTOBMNEHUS OMbITHOrO 0bpasua no3sonuT usbe-
XaTb OTKa30B 3A UMW 3HAYUTENLHO COKPATUTL MX Ha 3Tane MCMbITaHWA ONbITHOrO obpasua, cokpallas Tem
caMbIM KONMWYECTBO WCMbITAHWIA OMbITHOrO 06pasua, BO3MOXHbLIE UTepaLMmn Nno opaboTke CXeM U KOHCTPYK-
LW, 3aTpaTkl Ha paspaboTky JA nNpu OAHOBPEMEHHOM MOBLILIEHMW KadecTBa W HageXHOCTU, B TOM Yucne
B KPUTUYECKMX pexumax paboTbl, Aenas DA KOHKYPeHTOCNocoBHOM Ha 0Te4eCcTBEeHHOM W MeXAyHapoaHOM
peiHke (cMm. FOCT P 57700.37, [1] — [4]).

cnonb3oBaHue npu aHanuse CTOWKOCTM A K BO3OEUCTBUI0 aKyCTUYECKOro LyMa HaTypHbIX UCMbITa-
HWU DA Ha BO3OEWCTBME aKyCTMYECKOro LyMa HEeBO3MOXHO, Tak Kak aHanusa NpoBOAAT elle A0 M3TOTOBMNEHUs
onbITHOro oBpasya. BupTyanuzauusa ucnbitanuii A Ha BO3OeMCTBME aKyCTUYECKOro Wyma Npu aHanmnase cTom-
KOCTM A K BO3OeRCTBUIO aKyCTUYECKOro WyMa sienaeTcs besanstepHaTMBHON. Bes npuMeHeHnsa martemaru-
YeCKOro MOAeNnMpoBaHNs HEBO3MOXHO onpeaenTh nokasaTen CToMKoCTM DA K BO3OeiCTBUIO aKyCTMYeCKOoro
Wwyma. Takoi noaxof AeBnseTca MHOpPMaTUMBHLIM, Tak kak Bnarogaps eMmy Ha atane NpoeKTUpoBaHus oTcre-
XMBaeTCcA BOMbLIMHCTBO BO3MOXHbIX OTKA30B DA N0 MeXaHWYeCcKUM XapaKTepucTukam, 1 apMeKkTUBHBIM, Tak
KaK 13-3a HenopaboToK NPOEKTUPOBaHUA DA, BCKPLITLIX YXe MyTeM HaTypPHbIX UCTLITAHWUA, BO3MOXHO MHO-
XeCTBO MTepaumii: nopaboTka NpoekTa — UCNbITAHUS OnbITHOrO o6pasua — nopaboTka NpoekTa W T. 4., YTo
3HAYUTENbLHO YBENUYMBAET CPOKU M CTOMMOCTL PaspaboTKu.

HacTosiwumin ctaHgapt onpegensier TpeboBaHMsA K NoAcucTemMe BUPTYanbHbIX UCMbITaHWMA 3A Ha BO3-
LeACTBME aKyCTUYeCKoro Wwyma.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NMOOCUCTEMA BUPTYAINbHbLIX UCMbITAHUA SNTIEKTPOHHOW AMNMAPATYPbI
HA BO3OENCTBUE AKYCTUYECKOIO LUYMA

Electronics automated design systems.
Subsystem of virtual testing of electronic equipment to the effect to acoustic noise

Narta BBegeHna — 2023—10—01

1 ObnacTb NnpUMMeHeHus

1.1 HacToawmin ctaHaapT npegHasHadeH Ana npUuMeHeHUs npeanpuaTMsaMiy NPOMbILLNEHHOCT U opra-
HU3aLMAMK NPU UCMONb30BAHUN LLMDPOBLIX ABOMHUKOB aNeKTPOHWKKA U CALS-TeXHONOTUIA Ha paHHUX aTanax
NPOEKTUPOBAHWUS, N3TOTOBINEHUSA M UCMLITAHUIA 3NEKTPOHHOW annapatypbl (3A), a Takke Ha Bcex nocrneayto-
LKX 3Tanax }XU3HEeHHOro unkna JA.

1.1.1 MNopcuctema BUPTYanbHbIX UCNbITAHWA A Ha BO3OENCTBME aKyCTUYECKOTO LYyMa NMPUMEHSIETCH Ha
paHHUX 3Tanax NpoekTMpoBaHMa JA cregyloLlero HazHa4YeHus: NPOMbILUNEHHas!, ANs SHepreTukM, 0bopoH-
HO-MPOMbILLIEHHOTO KOMMJIeKca, a3pPOKOCMUYECKOM OTPacnu, CygqoCTPoeHWs, MeduLMHCKas, aBToMobunbHas,
AN HaBurauMm 1 paguonokaummn, notpebutensckas, onsa UcKansHOro U TOproBoro obopyaoBaHuUs, CBA3N
(TenekoMMyHMKaL ), BbIMUCTIUTENBHOM TEXHWKW, ONA aBTOMaTU3aLuM U MHTENNEKTyarnbHOoro yrnpaBneHus,
cuctem Be3onacHOCTU, CBETOTEXHUKN, aBTOMaTU3MPOBAHHOIO TPAHCNOPTa U ABWXKYLLeNca poboTOTEXHUKN.

1.1.2 3A coCcTOWUT U3 3NEKTPOHHBLIX LWKAMgOB 1 BNOKOB, MEYATHLIX Y3MOB U 3MEKTPOHHOW KOMMOHEHTHON
©asbl (3KB) (MMKpocxem, TPaH3UCTOPOB, PE3UCTOPOB U T. 4.).

1.1.3 Ha 3KB 1 3A okasbiBaeT BNUsiHWE BO3LEACTBME aKyCTMYECKOro WymMma. AKYCTUHECKUA LUYM MOXKET
NPMBOAWTL K HecooTBeTcTBUAM 3KB 1 JA TpeboBaHMAM K MX CTOMKOCTM (MPOYHOCTK N YCTOMYMBOCTH) K BO3-
OENCTBUIO aKyCTUYECKOTO LWyma. HacToawmin ctangapT ycTaHaBNMBAET OCHOBHBIE MOMOXEHWUS TEXHOIOTNN,
NO3BONSAMLLEN NPOBOANTE aHANW3 NokasaTenel cTonkocTh A K BO3AENCTBUIO aKYCTUYECKOTrO LWyMa C NpUMe-
HEHWEM MaTeMaTUYEeCKOro MOOENUPOBAHWUS U BUPTYanbHbIX UCMbITAHUA 3A HAa BO3OENCTBME aKyCTUYEeCKOro
LWyma nNpu NPOEKTUPOBAHUM.

1.2 AHanM3 nokasartenein CTOMKOCTH DA K BO34EMNCTBMIO aKyCTMYECKOTO LWyMa AOMKEH OCYLWEeCTBASATLCS
Ha paHHUX 3Tanax NpoekTUpoBaHua 3A NocpeacTBOM NPoBeAeHUs MaTeMaTUYecKoro MoAenupoBaHus 1 BUp-
Tyanu3auumn ucneliTaHnin A Ha BO3AeNCTBUE aKyCTUYECKOrO LLyMa NPy MPOEeKTUPOBaHUN.

1.3 [Ina aHanu3a nokasaTtenen CTOMKOCTU 3A K BO3AENCTBMKO aKyCTUYECKOro WyMa MeETOAOM MaTema-
TUYECKOro MOAENMpOoBaHusA (BupTyanuaaumu ucneitaHuii KB n 3A Ha Bo3gelCcTBME aKyCTUYECKOro LuymMa)
clefyeT MpUMEeHNATb aTTeCTOBaHHbIE NPOrpaMMHble CPeACcTBa, a npyM HeobxoguMOCT — aTTecToBaHHbIe Mpo-
rpPaMMHO-annapartHble cpedcTBa. TpeboBaHUs K MporpamMmmMHo-annapaTHbiM CpegcTBam yCTaHaBMMBaOTCS Mo
COrMNacoBaHW C 3aKasdnkamu.

2 HopmaTuBHbIE CCbINKK

B HacTosilLEM cTaHAapTe UCMONb30BaHbl HOPMATUBHLIE CCLINIKWM HA CcrefyrLwue cTaHaapThl:

FOCT 30630.1.5 (IEC 60068-2-65:1993) MeToabl UCNBLITAHWA HA CTOMKOCTb K MEXAHWYECKUM BHELIHUM
BO3AENCTBYHOLLMM (hakTopam MaluvH, NpubopoB 1M ApYrnx TEXHUYECKUX uanenuit. MicnbiTaHusi Ha Bo3aencTemne
aKycTMyeckoro WwymMa (Bubpauus, akyctmyeckas coctasndwLlas)

MapaHune ochbuumnansHoe
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MOCT P 57700.37 KomnbloTepHble Moaenu n moaenvposaHue. Lndposbie ABONHUKA nagenuin. Obuwume
MOMNOXeHNs

FOCT P 70201 CucTembl aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHKUA 3NEKTPOHUKK. ONTUMansLHoe coYeTa-
HWE HaTYPHbIX U BUPTYanbHbIX UCMbITAHWA 3NEKTPOHUKK HA HaOEeXHOCThL U BHELLUHWe BO34eNCTBY O Me PaKTo-
pbl. TpeboBaHUA 1 NOPALOK NPOBEOEHUS NPW BbIMONHEHWM TEXHUYECKOro 3agaHua Ha HNOKP

rOCT P 70291 CucTteMbl aBTOMaTM3MPOBAHHOMO NPOEKTUPOBaHWUSA 3nekTpoHuKkK. CocTaB M CTPyKTypa
CUCTEMbI aBTOMAaTU3VMPOBAHHOIO NPOEKTUPOBaHNA SNEKTPOHHOW annaparypsbl

Mpumevanme — [pn NONbL3OBAHUM HACTOALLMM CTaHZAPTOM LENecoobpasHo NpoBEpUTL AeNCTBME CCbINOY-
HbIX CTAHOAPTOB B MHMOPMAUMOHHOW CcUCTEME OBLLEro NOMb30BaHMA — Ha oduumansHoMm caiTte degepansHoro areHT-
CTBa N0 TEXHWUYECKOMY PEryrnupoBaHnio U METPOMNOTMA B CETU MIHTEPHET UK MO eXerogHoMy MHOPMaLWOHHOMY yKasa-
Tenw «HauWoHanbHble CTaHaapThl», KOTOPLIA ONyBNUMKOBaH MO COCTOSIHWIO Ha 1 AHBAPA TeKyLLero roga, M no Bbinyckam
EXEeMECAYHOro MHPOPMALMOHHOTO yKasaTensa «HauuoHansHble CTaHaapTe» 3a Tekylwmii rod. Ecnm sameHeH CobinoyHbIin
CTaH@apT, Ha KOTOPLIM AdaHa HeaaTMpOBaHHAA CCbINKa, TO PEKOMEHOYETCSH UCMOMNbL30BATL ASMCTBYIOLLYIO BEPCUID 3TOrO
cTaHgapTa C Y4eTOM BCEX BHECEHHLIX B AaHHYH BEPCUI0 U3MeHeHuin. Ecnm 3amMeHeH CCbINOYHbIA CTAaHOApT, Ha KOTOpbIi
[AaHa OaTMpoBaHHas cCbifka, TO PEKOMEHAYETCA UCMONb30BaTe BEPCUKD 3TOTO CTaHAapTa C yKasaHHbIM BhilUe roAoM yT-
BepxaeHus (NpuHATKS). Ecnn nocne yTBepKOeHWs HAacCTOSLLEro CTaHAapTa B CChITOMHBLIA CTAHAAPT, HA KOTOPLIA OaHa
0aTUpOBaHHas CCbINKa, BHECEHO M3MEHEHWE, 3aTparMBatoLLee NonoxeHne, Ha KOTOPOe JaHa CChinka, TO 3TO MONOXKEHNUE
peKoOMeHOYeTCA NPUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHUs. ECNK CCbiNoYHbIM CTaHaapT oTMeHeH 6e3 3aMeHbl, TO Nono-
YKeHMe, B KOTOPOM [aHa CChINIKa Ha HEero, PEKOMEHOYETCA NPUMEHATL B YACTU, HE 3aTPar1BaloLLIen aTy CCbImKYy.

3 O6wme nonoxeHun

3.1 Hactoswmia ctaHgapT yctaHaBnvmaeT TpeboBaHWA K aBTOMaTM3MPOBaHHOMY aHanuay nokasartenemn
cTonkocTM 3A K BO3QENCTBUIO aKyCTUHECKOTO LWyMa Ha OCHOBE MaTemMaTM4ecKoro MogennupoBaHus U BUPTY-
anbHbIX UCMbITAHWA 3A Ha BO3AENCTBME aKyCTUYECKOro LyMa.

[na gocTuxKeHus NoCTaBNeHHOM Leny B cTaHgapTe ycTaHaenvBalT cnegyowne eavHesle TpeboraHus:

- K TeXHONormu aBTOMaTM3MPOBAaHHOIO aHanuaa rnokasaTenein cToMkocTn A K BO3AENCTBUIO akycTude-
CKOro Lyma;

- noAgcucTemMe BUPTyarnbHbIX UCNbITaHWA 3A Ha BO3AEACTBME aKyCTUYECKOro LyMa.

3.2 OpraHusaums paboT no NPUMEHeHWH TEXHONMOrMM aBTOMAaTM3MPOBaHHOIO aHanusa nokasatenemn
cTonkocTy 3A K BO30EACTBUIO akyCTUYECKOro LUyMa Ha OCHOBE MaTteMaTM4eckoro MogenupoBaHns U BUpTya-
nu3aummn ucnbiTaHun 3A Ha BO3OEeACTBME aKyCTUYECKOro LWWyMa Npu NPOeKTMPOBaHUK yCTpoeHa CnedyoLwmm
obpazom.

3.2.1 UcnbiTannio Ha BO3AENCTBME akycTMYecKoro WymMa nogsepraioT A, MMerowas HEMOHOMUTHYH
CTPYKTYPY.

3.2.2 WMcnbiTaHna Ha BO3OeWCcTBME akyCTMHECKMX LWYMOB [AOMycKaeTcsa NpoBOAUTb METOAOM BO3geu-
CTBMA HA JA aKyCTMYECKOro ToHa MEHSAIOLLENCSA YacToThl.

4 TexHoNorus aBTOMaTU3MPOBAHHOrO aHanM3a nokasaTtesiel CTOMKOCTU
3MEKTPOHHOM annapaTtypbl K BO34ENCTBUIO aKyCTUYECKOro Wwyma

4.1 KoHe4HOoW Lenbio asToMaTM3MpOBaHHOMO aHanu3a sBNAETCH OnpeaeneHue cTeneHn rogHoctn DA
nyTem BbISBIEHWS BO3MOMXKHbLIX MEXaHUYECKMX NOBPEXAEeHUA 0T BTOPUYHOM BMOpaLMK, NO3BONAIOWMNX CYyaUTb
0 KOHCTPYKTMBHO NpoYHOCTH JA, a Takke oLeHKa yXyALeHUs 3afaHHbIX 3Ha4eHnin napameTtpos 3A, onpege-
NeHue cnocoBHOCTU U3LENWNIA BBINOMHATL CBOM (OYHKLMM U COXPaHSATL NapamMeTpbl B Npeaenax HopM, ykasaH-
HblX B CTaHgapTax v TY Ha M3Aenusi B yCIOBWAX BO3AEACTBMS NOBbLILLEHHOMO akyCTMYECKOro LWyMa COrfacHo
FOCT P 30630.1.5.

Takxke paccMaTpvBaeTcsi MaTeMaT4eckoe MOAEenMpoBaHne U BUpTyanuaauus ucnbitaiuii A Ha BO3-
OeACTBME aKyCTUYECKOro LyMa C NOBbILWEHHBIM YPOBHEM 3BYKOBOIO OABMeHWS (B KPUTUYECKUX pexumax, B
TOM Yu1Cre HeBOCNPOW3BOAUMBIX NMPY HATYPHBIX UCTLITAHUSX).

Ob6bekTamm BUPTYarnbHbIX UCMBITAHUIA ABNAKTCSA:

- MPOU3BOMbHbIE KOHCTPYKUMK WKadoB 1 BGnokos 3A Ges Bubpousonstopos, 3D-Moaenm KOTOpbIX CO3-
aaHbl B CAD-cuctemax B opmate STEP;

- TUMOBLIE KOHCTPYKUMU WwkKadoB 1 6nokos 3A Ge3 BuGpousonaTopos, 3D-mMogeny KOTOpPbIX co3aaHsbl
B creunanvMsaMpoBaHHOM MHTepderice NoacMCTeMbl BUPTYanbHbIX UCTbITaHUA A Ha BO3[ercTBME akycTuYe-
CKOro Luyma;

2

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 6/20
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-70912-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67367
https://gostexpert.ru/gost/gost-70912-2023?utm_source=pdf&utm_medium=67367&utm_term=page

roCT P 70912—2023

- NMPOWN3BOJIbHbIE N TUMNOBbIE KOHCTPYKUWK LIJI(aCbOB 1 Briokoe SA, YyCTaHOBNEHHbIE Ha BVI6pOI/I3OJ'IF|TOan.
4.2 OHBHHBGEMb[MM XapakTepucTukaMmn ABNAKTCA PE30HaHCHbIEe HYaCTOThbl, YCKOPEHUA, NepemelleHnd,
MeXaHU4yeCKne HanpsxeHua B 3A, BpemMA 00 YCTanoCTHOIoO pa3pylieHuns.

4.3 YcnoBus npoBeAeHWA BUPTYanbHbIX UCMbLITAHWUA

4.3.1 Hann4yne poccuincKoro nporpaMmmMHoro obecnedeHns, npeaHasHa4yeHHoro ans Mmogenvposanua A
Ha BO34eWCTBME akyCTMYeCKOro Lyma, BHeAPEeHHOro Ha Bedylwmx npegnpuatuax Poccuiickon ®enepaunn,
KOTOpOE ABMNAETCH COCTABHOW YaCTbH CUCTEMblI aBTOMaTU3NPOBaHHOro npoektuposaHusa (CAIMP) 3A B cooT-
getcTeum ¢ FTOCT P 70201, TOCT P 70291.

4.3.2 Hanuuue koppekTHoi 3D-momenu 3A B dpopmate STEP, oTBeuatoLleid TpeboBaHUAM MO ycTpaHe-
HWIO OLIMBOK, YNPOLLEHUIO U COXpaHeHWo Mogenu [5].

4.3.2.1 TpeboBaHUsA No yCcTpaHeHWU OLLIMDOK:

- He JOmKHO BbiTb NepeceyeHnn getanein. OHW OOMKHbI KacaTbCca Opyr Apyra;

- oQHa geTarnb OOIKHA KacaTbCs OPYroW No HEKOW NOBEPXHOCTM ¢ Kakon-nnbo nnowansko. He gonycka-
IOTCSl BapWaHThbl, KOrda ofHa feTanb KacaeTcsa ApPYrow no NUHUKM UK B TOYKe (MOBEPXHOCTBLID KacaHus OBYX
JeTtanei SBnseTcs NUHUS UMK ToYKa);

- He JOMKHO BbiTh cBOBOAHO BUCALLWX AeTanei. OHW OOMKHBI UMETb COEAMHEHMWS C APYTMMUW AeTanaMu;

- pa3beMbl C OTBEPCTUAMMN HEOBXOOAMMO MOMHOCTbI) 3aNONHWUTL Marepuanom (He OOMKHbl 0CTaTbCH
WTbIPbKKA U OTBEPCTUSA).

4.3.2.2 TpeboBaHnsa No yNpoLLEHNK MOAENN:

- cnepyeT ybpaTb BCE KpenexXHble AeTanu, Bce BUHTHI;

- cnepyeT ybpaTb dacku, NbICKW, MeNKue CKpyrrneHus (C paguycom 2 MM Unu MeHee);

- NMOBEPXHOCTWU CMOXHOW (POpMbI — MeNKUe opebpeHMs KpPYMHbIX NOBEPXHOCTEN criefyeT Aenatk rnag-
KnMu,

- ecnv B MOZENW ecTb LWEeCTUIPaHHWKN (B CEYEHWW JeTanu LIeCTUrpaHHKUK), HanpumMep CTONKKU 3Taxe-
POYHOM KOHCTPYKUWK, CrneayeT CKPYrMnTb rpaHun LecTUrpaHHuKa paguycoM ckpyrineHns 1 mm;

- cregyeT yoanuTb BCe OTBEPCTUS BCEX AeTarnen, KpoMe KpenexHbIX OTBepCTUi;

- cnepyeT nogobpaTk NNOTHOCTK AeTanei Takum obpazom, uTobel Macca 3A, BKMOYasA NevaTHbIe yansl,
OKB, pasbeMbl, paBHaAMNachk U3Ha4anbHO 3a4aHHOM;

- crepyeT BbIOWpaTh ONUWMIO «TBepable Tena» npu coxpaHeHun B ¢opmate STEP mogenn B CAD-
cucTemMe, B KOTOPOW co3fdaBanachk gaHHaa Mogenb.

4.3.3 Hann4ue cnegyowmx husnKo-mexaHu4ecknux napameTpoB matepuanos JA:

- MNOTHOCTL;

- MOoOynb ynpyrocTu;

- koadbduumeHT MNyaccoHa;

- KoachbunumeHT mexaHndecknx notepb (KMIM) ona HadanbHOM TOYKM NIMHEMHOTO y4acTka 3aBUCMMOCTM
KM oT MexaHW4eckoro HanpsxXeHus narnba, BO3HMKAOLWEro npyu BO3NenCcTBMW CMHycoMaanbHo Bubpaumu;

- koadhuumeHT 3aBucumocTt KMIT oT MexaHu4yeckoro HanpshkeHus uarmba, BO3HWKaKLWEro npu BO3-
OEenCTBUN CMHYCcOMOAansHoN Bubpauuu.

BaaumocBa3b TENNOBLIX U MEXaHMYeCcKUX NPoLEeCcCOoB B KOHCTPYKUMAX 3A obycrioBneHa BrnuMAHUEM Te-
NMOBLIX MPOUECCOB Ha MexaHuyeckue — TemrnepaTypHbIMK 3aBUCUMOCTAMU (PU3UKO-MEXaHWYeCcKux napa-
MeTpoB — Mogyns ynpyrocti u KMIM — ans matepranos koHcTpykumnin 3A. C pocTom TemnepaTypbl MOAY b
ynpyrocti ymeHbwaetcs, a KMl yBennumeaetca. 3aBucumocti mogyns ynpyroctv u KMIM ot Temnepartypsl
MOTryT annpoKCUMMUPOBATLCA NIMHEWHBIMW NONIMHOMaMM [5].

[aHHble napameTpbl MOTyT BbITb NOMyYeHbl NyTeM UaeHTUdMKaL MK [5].

4.3.4 Hanunuve cnegytowux napaMeTpoB BUBpOU3onATOpPOB Ansa sBnbpauuu:

- KO3(hULMEHT KECTKOCTM MO ocK X,

- KO3hPULMEHT }KeCTKOCTK no ocun Y,

- KO3 ULUKWEHT }KECTKOCTM N0 0CK Z;

- KM no ocu X anst Ha4anbHOW TOYKKM NMMHEMHOro y4acTka 3aBucumocT KMI oT HanpsekeHUs uarnba;

- KMTI no ocu Y onst HaYanbHOW TOUKWM NUHENHOro yyacTka 3aBucumMocTti KMI oT HanpsikeHua narnba;

- KMTI1 no ocu Z ana HavyanbHOW TOYKU NMHENHOro yuacTka 3asmcumoct KMIT oT HanpsxxkeHust naruba;

- koadhhuumeHT 3aeucumoct KMI no ocn X oT HanpsikeHWs uarnba;

- KoachchuumeHT 3asucumocti KMI no ocK Y oT HanpsikeHWsa uaruba;

- KoadpuumeHT 3asucumMmocTt KMI no ocn Z oT HanpsKeHUsa pacTsKeHUs — cxaTtus.

[aHHble napameTpbl MOryT DbITh MOMyYeHbl NyTeM uaeHTudmkayun [5].
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4.4 PexxviMbl BUPTYyanbHbIX UCMbITAHUA

MapamMeTpbl akyCTUHECKOro LWyma (YUCNEHHbIE 3HAYEeHWs1 3a4alTCs B TEXHUYECKOM 3a4aHWn Ha pas-
pabotky 3A):

- YpOBEHb 3BYKOBOrO AasneHus, ab;

- gwanasoH 4acToT, ['u,.

4.5 MNopagok npoBegeHUA UCNbITAHUNA

4.5.1 MNpoBogaT naeHTUdMKaUN0 PU3NKo-MeEXaHUYECKUX NapaMeTpPoB MaTepuanoB DA, yKa3aHHbIX B
4.3.3, npu mux otcyTcTBMK [5]. Npyn 3TOM MO pe3ynbTaraMm HaTypHbIX WUCMbITAHWA ONpedenslT 3aBUCUMOCTb
YCKOPEHUS OT YacTOTbl CUHYCOMAanbHOM BUOpaLnmM B KOHTPOMBHOM TOYKE, KOTOPYK MCMOMb3YHT NPy UOEH-
Tudukaumn. MNpegeapuTenbHO paspabatbiBaloT NporpaMmMy HaTyPHbBIX WCMbITAHWA 11 U3rOTaBNMBAIOT MaKeThbl
NIacTyUH ANA HAaTYPHbLIX UCMNbITAHUA.

4.5.2 MNMpoBogAaT uoeHTMdmrKayMio napaMmeTpoB BUOPOM30NATOPOB, yKa3aHHbix B 4.3.3, B crniyvae ux oT-
cyTtcTBusA [B]. Mpu 3ToM No pesynsTatamM HaTYPHbIX UCNLITAHWIA ONpeaensoT 3aBUCUMOCTL YCKOPEHUS OT Ya-
CTOTbl CUMHycOWAanbHOW BMBpaunM cucTtembl BMOPOM3ONSALMA, KOTOPYH WCMONb3YKT NpU UaeHTUgUKauuu.
MpenBapuTenbHO paspabaTtbiBaloT MporpamMmmy HaTyPHbIX UCNbITaHWA U NprobpeTatoT obpasybl Bubpousons-
TOPOB O5151 HATYPHbIX UCNbITAHWNA.

4.5.3 NgeHTuduumMpoBaHHble napameTpbl Matepuanos 3A M napameTpbl BUOPOU30NATOPOB 3aHOCAT B
Ba3y gaHHbIX NS UCNONb30BaHUA B NPOLECCE MOOENVMPOBaHMS.

4.5.4 MNpoBogAT NOArOTOBKY MOAEeneun:

- 3D-mopenen B dhopmaTte STEP koHcTpykuuin 3A 6e3 Bubpomsonatopos B CAD-cuctemax, oTBevato-
LWMX TpeboBaHUAM MO YCTpaHEeHWo OLWKMOOK, YNPOLLEHWIO U COXPaHEHWID MOAENN, MPUBEAEHHbIM B 4.3.2.

- 3D-mogenei KOHCTPYKUMIA DA, yCTaHOBIEHHbIX Ha BUOPON30nsaTopax, B cneunanuavpoBaHHbIX MHTEP-
thencax.

4.5.5 MNpoogaTt umnopT Mogenei B popmate STEP KOHCTpYKUMIA B NoACUCTEME BUPTYalnbHbIX UCMbITa-
HUA DA Ha BO3OeNCTBUE aKyCTUHECKOrO WyMa.

4.5.6 MpoBogAT BUpTYyanbHbie UCNbITaHUsa JA Ha BO3AEWCTBME aKyCTUYECKOro WymMa B 3a4aHHOM gua-
nasoHe 4acToT C NMPUMEHEHMEM MOLENUPOBaHWA MEXaHWYeCKMX NpoueccoB B DA Ha BO3OEWCTBME aKyCTu-
yeckoro wyma. OnpegensawTcs 3aBUCUMOCTM YCKOPEHWS OT 4acTOTbl akyCTMYECKOro LWymMa B KOHTPOMbHbLIX
To4kax A unm B cuctemax BUOpoM3onauUmm, No KOTOPbIM BeISIBMAKTCS Pe30HaHCHBIE YacTOoThlI.

4.5.7 lNo pesynsTatam BUPTYanbHbIX UCMbITAHWA COCTABNAIOT OTHYET, B KOTOPOM NPUBOAAT MHOpMaL 1o
06 oLeHMBaEMbIX XapaKkTepucTMKax.

4.5.8 MecTo npoBegeHna UCNbITaHUNA

McnbiTaHna MoryT nNpoBoAUTh:

- caMu NpeanpuaTUa NPy Hanu4MyM NOACUCTEMbl BUPTYanbHbIX MCMbITAHUA DA Ha BO3OENCTBUE aKyCTuU-
4YecKoro wyma;

- LleHTp koMneTeHUMA B 0Bnactv MogenupoBaHvs U BUPTyanbHbIX ucnbitaHuid AKB n DA Ha BHelwHue
BO34ENCTBMA NO 3aKasy NpeanpuaTUsA Npu OTCYTCTBUM Y HETO NMOACUCTEMbI BUPTYarbHbIX UCNbITaHUA 3A Ha
BO34ENCTBME akyCTUHEeCKOoro Lwyma.

4.6 O6paboTka, aHanNnu3 1 oLEeHKa pe3ynbTaToOB UCTNbLITAaHUN

4.6.1 Wcnonb3yoT manbii obbem Beibopku n < 50.

4.6.2 Ncnonb3yoT MeTogsl cTatucTudeckoin obpaboTkn pe3ynsTatoB UCHbITAHWNA.

BblumcneHue BbIGOPOYHBIX YMCIIOBbIX XapakTepPUCTMK OCYLLECTBNAT Npu ManoM obbeme BbIbopku. Bbli-
YUCMAOT:

- BbIDOPOYHOE CpefHEE 3HA4YEHWE XapaKkTEPUCTUKN MEXaHWYECKNX CBOWCTB;

- BbIOOPOYHYHO OQUCMEPCUI0 XapaKTePUCTUKN MEXaHWYECKX CBOMCTB;

- BbIDOPOYHOE CpefHee KBaapaTUYecKoe OTKIIOHEHUE.

4.6.3 VMgeHTudmumpoBaHHEIE NapaMeTpbl ONpedensaT ¢ y4eToM ux pasbpoca: cpefHee 3HayeHue M
cpefHee kBagpaTU4yeckoe OTkNoHeHwe. [ns nonyveHus pa3bpoca HeobxoaMmMo NpoBECTU UAEHTU(MKALMOH-
Hble ncnbiTadna 10 makeToB nnacTtvH U 10 o6pasLos BUOPOM30NATOPOB OAHOMO TUNa.

4.6.4 OueHnBaeMble XapakTepUCTMKL ONMPEOEnsTCa ¢ y4eToM pasbpoca yckopenwi. [nsa kaxaoon xa-
pakTepUCTUKK ONpedensaioT cpefHee 3HavYeHue U cpeHee KBagpaTudeckoe OTKIOHEHMe.

4.6.5 [lenawT BbIBOALI O HANWYMW PE30OHAHCHbBIX YacToT.
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4.7 MaTEpMaHbHO-TEXHH‘IECKOE obecne4YyeHne UCNbITAHUNA

4.7.1 Ha paboymx cTaHUmax nonb3oBaTenen JOMKHO BbiTh YCTAHOBNEHO cneayollee NpyknagHoe npo-
rpaMmmHoe obecnedeHune, oTBevarLllee TpebosaHmsam 4.3.1:

- ona BUpTyanbHbIX wWcnbiTaHuid DA ©e3 BubpowsonsatoposB, 3D-Mogenn KoOTOpbIX CO34aHbl B
CAD-cuctemax B popmate STEP, Ha Bo3geicTBMe akyCTMYECKOrO WyMma;

- 0N BUPTYyalbHbIX UCMbITaHWA DA, yCTaHOBMEHHOW Ha BMOpousonaTopax, 3D-mogene KoTopoi cosga-
Ha B cneunanu3npoBaHHOM MHTepdence, Ha BO3OENCTBME aKyCTUYECKOro Wyma,

- ONA naeHTudrkaunun dusrMko-MexaHn4eckmx napaMmeTpoB mogenen JA;

- Ana vaeHTudmrkaumm usnko-MexaHM4eckmMx napaMmeTpoB Mogenen Bubpon3onsaTopos.

4.7.2 MNepeveHb mogene, NCNonb3yeMblX AN UCMbITAHWUNA:

- 3D-mogenu KoHCTpyKUuMiA DA be3 BubpounsonaTopos B gopmate STEP;

- 3D-mogenu KoHCTpyKUMiA DA, yCTaHOBNEHHOW Ha BubpousondTopax.

4.7.3 PykoBoacTBa nonb3oBaTtenei v obyyarwline 3ByKOBbIe BUAEOPONUKA K MPUKIaAHOMY Nporpamm-
HoMy obecneyeHuno, ykasaHHoMy B 4.7.1.

4.7.4 Heobxogumas kBanudmkaumsa nepcoHana, cneynanmcToB U NpuBneKkaeMblx CAM, NPOBOASALLNX UC-
NblITaHUA:

aKkkpeguTauuMa nonb3oBaTens NpMKNagHore nporpamMHoro obecneveHus, ykasaHHoro B 4.7.1, B LieHTpe
KoOMMeTeHUuin B 0Bnactn ModenvpoBaHust U BUPTYyanbHbix ucnbiTaHuin KB v DA Ha BHeLLHWe BO3AeNCTBHUS.

4.7.5 WcneiTatenbHoe obopyaoBaHWe Ana NPOBEOEHUA HATYPHbIX UCMbITAHWA, HEOBXOOAUMbIX ONS pe-
WeHWs 3aga4y ngeHTudunkaunm:
3a[alLwmniA reHepaTop CUHyCoMaanbHbIX konebaHui;
ycunuTens MOLWHOCTH;

Bubpartop;
BMOpou3amMepuTenbHLIA NpeobpasoBaTens (akcenepoMeTp);
BubponamepuTensHana annaparypa.

4.7.6 [Ina npoBedeHWs HATypHbIX UCNbITAHWA, HEOBXOOWMBIX ONs pelleHns 3ajaqdn uaeHTudukaunnm,
TpebytoTes cnefyoLwMe Matepuvarns:

- MpAMOYrofkeHbIE MMAacTWHbLI M3 MaTepuanos, ANS KOTOpbiX TpebyeTca naeHTuduMkaums napaMmeTpoB
(MX KonNu4YecTBC onpegensaeTcs KoNM4ecTBOM MaTepuarnos, AN KOTOPbIX HENM3BECTHLI NapaMeTpsbl);

- BMDpou3onaTopkl, ANS KOTOpbIX TpebyeTca naeHTUduUKaunsa napameTpos (MxX KONMMYecTBo onpegens-
eTCca KoNn4ecTBoM BMBPOM30ONATOPOB, ANA KOTOPbIX HEM3BECTHBI NapaMeTpbl).

4.7.7 TNopsagok NOArOTOBKM M MCMNOMb30BAHUA MaTepunanibHO-TEXHWUYECKUX CPenCcTB B MPOLUecce MCnMbl-
TaHWUMA:

- npuobpeTeHne U HacTpolrka pabounx cTaHUuWiA;

- nNpuobpeTeHue N ycTaHOoBKa Ha pabo4unx cTaHUMAX NporpamMMHoro obecnedeHus, oTeevaroLlero Tpebo-
BaHuaMm 4.3.1 n onucaHHoro B 4.7.1;

- npuobpeTeHue 1 YyCTaHOBKAa UCMbITaTeNbHOro 0bopyaoBaHvs AN NpoBeAeHUA HAaTYPHbBIX UCTILITaHWUA,
onncaHHoro B 4.7.5;

- W3roTOBMNEHWE MaTepuanoB cornacHo 4.7.6 AnA npoBedeHWsl HaTypHbIX UCMNbITAHUA, HEOBXOOUMbIX
ONS pelleHns 3agayn ngeHTudukaumn.

4.8 lNpoToKon UCNbITaHWA OOMKEH COQEPXKaTb CrNeayoLwyo MHopMauuio:

- onucaHwe MakeTa,

- rpaduk BXOLHOTO BO3AENCTBMA CMHYCOMAanbHOM Bubpayumn Ha Maker;

- rpaduk BbIXOOHOMO BO30ENCTBUA CUMHYCOMAANbHON BUBPaLMKN B KOHTPOITbHOWM TOYKE MaKeTa;

- NOeHTUMLMPOBaHHbIE NapamMeTpbl;

- rpaduk BXOLHOrO BO3AENCTBMS aKyCTUYECKOro Wyma Ha 3A;

- rpatuk BbIXOAHOIO BO3OEWCTBUSA BTOPWUYHOW CUHYCOMOANbLHON BUBpaLUKN B KOHTPOMNBHOW TOUKe JA;

- OUeHWBaeMble XapaKTepUCTUKU: PE30HAHCHbIE YacTOThl, YCKOPEHUS, NepeMeLLeHns, MexaHn4eckmue
HanpsbKeHWs BTOPUYHOW CMHycouaanbHOW BMbpauun B 3A, BpeMsA [0 yCTanocTHOro paspywenuns. B guana-
30HEe YacToT aKyCTUYeCKOro LyMa He JOMMKHO BbiTb pe30HaHCHBIX YacToT. YCKOPEeHUs, nepemeLleHns, mexa-
HUYECKME HaNPSHKEHWS] BTOPUYHOW CUHYCOMAanbHON BUBpaumnn B DA He OOMKHbI NpeBbiaTh MakcMMarnbHO
OONYCTUMblE 3HAYeHUsl, 3aJaHHble B HOPMAaTUBHbLIX JOKYMEHTax W TeXHUYeckoW AoKymeHTauuu. Bpems go
YyCTanoCTHOro paspylleHus OOMKHO BbiTe Bonblle, YeM CyMMapHOe BpeMsi akcnnyaTtauuu 3A npu Bo3gei-
CTBUWN aKyCTUYECKOro Lyma;

- BbIBOAbI NO pe3ynbTaTtamM UCMbITaHWUM.
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5 TpeGoBaHuA K noacucTemMe BUPTYarbHbIX UCMNbITAHUA 2NEKTPOHHON
annapaTtypbl Ha BO34eNCTBUE aKyCTUYEeCKOro wyma

5.1 MNopgcucteMa BUPTyarbHbIX UCMbITaHWA 3A Ha BO3AENCTBME aKyCTUYECKOrO LyMa JOMKHa OTBeYaTh
TpeboBaHusam 1.3 n TOCT P 70201, ssnaeTcsa coctaBHow YacTtbio CAMNP A B cootBetctBum ¢ FTOCT P 70291,
5.2 Heobxogumo Hanu4ue 6asbl 4aHHbLIX MaTepuManoB No hr3nko-MexaHU4YeckuMm napameTpam.

5.3 Nopspgok npoBefeHUs BUPTYyanbHbIX UCNbITAHUNA

5.3.1 MNpoeogsaT naeHTUMKaLMIO NapameTpoB MaTepManoB Npu ux oTcyTcTBUKM B Base gaHHbiX. VigoeH-
TUPUUMPYIOT MOoAyMb ynpyrocTu, koadpduumnenTa NyaccoHa, napameTtpbl 3aBucumoct KMIT oT mexaHw4ye-
CKOro HanpsbkeHus ang subpaunm. 3aHOCAT MAEHTUULMPOBAHHbIE 3HAYEHMSA NapamMeTpoB B 6a3y AaHHbIX.

5.3.2 NpoBogaTt naeHTUcUKaLuo napamMmeTpoB BMOpOM30onAaTOpOB Ans BUGpauuu npyu ux oTCyTCTBUM B
Baze gaHHbIX. MaoeHTUMUKMPYOT NapameTpsl BUOPOU3ONATOpPOB ANs Bubpauuu, npueeaeHHsle B 4.3.4. 3a-
HOCAT UOeHTUULNPOBaHHLIE 3HAYEHUWA NapamMeTpoB B Ha3y JaHHbLIX.

5.3.3 Ecrnu obbektamn BMPTYanbHbIX MCMbITAHWA SABMSAKTCA NPOM3BOIbHLIE KOHCTPYKUMM LIKadoB W
6rnokos 3A 6e3 Bubpounsonatopos, 3D-mMogenn KoTopbix co3nadel B CAD-cuctemax B chopmate STEP, npo-
BEPSIOT BbINOMHEHWE TpeboBaHWiA NO YCTPAHEHUIO OLLIMBOK, YNPOLLEHNIO U COXPAHEHUIO MOAENN.

5.3.4 Ecnu o6bekTamMun BUPTYanbHLIX UCMLITAHUA ABMSKTCA TUMNOBLIE KOHCTPYKUUMK WKadOoB U BNoOKoB
3A be3 BubpouzonaTopor, 3D-mogenu koTopbix He cosganbl B CAD-cuctemax B chopmate STEP, ux cosgarTt
B cneumann3npoBaHHOM UHTepdence.

5.3.5 Ecnu obbekTtamu BUPTyanbHbIX WCMbITAHWIA SABMAKTCH MPOU3BOINbHLIE U TWUMOBbIE KOHCTPYKLMK
wkadoB 1 6nokos 3A, ycTaHOBMNeHHble Ha BubpousonaTopax, 3D-mogenu co3gawT B cneyuani3mpoBaHHOM
MHTepdence.

5.3.6 MNMpoeogdat umnopt 3D-mopenu.

5.3.7 BeogaT maTepuansl getanen u3 basbl gaHHbIX UMK HU3KMKO-MexaHUYeckMe napaMmeTpbl Matepua-
TNIOB BPYYHYO NpY OTCYTCTBMM Matepuanos B base AaHHbIX.

5.3.8 BeogaT BubpomnsonsTopbl M3 6a3bl AaHHbLIX UMW NapaMeTpbl BUBPOM30ONATOPOB BPYYHYIO MpU OT-
cyTcTBUM BUBPOM30NATOPOB B Base JaHHbIX.

5.3.9 BBoasT KpenneHusa KOHCTpyKLUK 6e3 BUBpoM3onATOpoB.

5.3.10 MpoBogAaT aBToMaTtnyeckoe paszbreHne 3D-moOenu KOHCTPYKLUMM Ha KOHEYHbIE 3NIeMEHTHI.

5.3.11 BeogdaT rpadovk 3aBMCUMOCTU YPOBHA 3BYKOBOTO OaBMNEHWA OT 4acToThl.

5.3.12 NpoBogaT pacyeT KOHCTPYKL UM Ha BUOpOU30onATOpax Ha BO34eNCTBUE akycTUYecKoro Wwyma. Bel-
XOAHble rpauKkn 3aBUCUMOCTI aMNINTYAbl YCKOPEHUS] CUHYCOMAanbHOM BUOpauumn oT YacToTbl No ocsam X, Y,
Z 3a0alT B Ka4eCcTBe BXOAHbIX AfS pacHeTa 3TON e KOHCTPYKUKMW, Ho 6e3 BMbpon3onsTopos.

5.3.13 MpoBoasT pac4eT KOHCTPYKUUK 6e3 BUOGPON30nNATOPOB Ha BO3OENCTBMUE aKyCTUYEeCKoro wyma.

5.3.14 B pesynbTaTe pacuyeTa nonyvarT cnegyolue BbIXO4HbIE XapakTepUCcTUKK:

- 32BUCMMOCTU YCKOPEHWUS BTOPWUYHOW CUHYCOWAAansLHOM BUGpaumm oT YyactoTel no ocsam X, Y, Z u cym-
MapHOro B KOHTPOMbHLIX TOYKaX;

- pesoHaHcHbie YacToThl no ocam X, Y, Z;

- nepeMeLLeHnsi BTOPUYHOIN CUHYyconaanbHOW BUOpaL MM BO BCEX TOYKAaX KOHCTPYKLMMW B AnanasoHe Ya-
ctoT no ocam X, Y, Z u cyMMapHble;

- YCKOpPEHWUS BTOPUYHOW CUHYCOMAanbHOM BUOpaLMM BO BCEX TOUYKAX KOHCTPYKLUKW B AWANa3oHe YacToT
no ocsm X, Y, Z U cymmapHble;

- 3KBMBaNEHTHble MEXaHWYECKUE HANPSKEeHUA BTOPUYMHON CUHYcOoMaansHoN Bubpaunn BO BCEX TOMKAX
KOHCTPYKLMW B AManasoHe 4acToT;

- Bpems [0 yCTanoCTHOMo pa3pyLUeHUs BO BCEX TOYKaX KOHCTPYKUMW B AManasoHe 4acToT.

5.3.15 [ns oueHKW nokasaTenei cToMkoctTn OA K BO3AENCTBUIO aKyCTMYECKOro LWyMa CpaBHUBAKT pac-
CYMTaHHbIE BbIXOAHbIE XapaKTEPUCTUKMA C AONYCTUMBLIMKU 3HAYEHUSAMU, 3a4aHHLIMA B HOPMaTUBHbIX JOKYMEH-
Tax U TEXHUYECKOW JOKYMeHTaLuu:

- B 334aHHOM [Mana3oHe YacToT He OOMKHO ObiTk pe3oHaHCHbIX YacToT no ocam X, Y, Z;

- nepeMeLLeHUsi BTOPUYHOIN CUHYyconaanbHOW BUOpaL MM BO BCEX TOYKAaX KOHCTPYKLUMM B AnanasoHe Ya-
ctoT no ocam X, Y, Z U cyMMapHble He JOMKHbI NpeBbIlWaTh MakcuMarnbsHO AONYCTUMbIX 3HA4YEHWN;

- YCKOpEeHWsi BTOPUYHOI CMHYCOMAanbHOM BUBpaLMM BO BCEX TOYKAX KOHCTPYKLMKU B AMana3oHe 4actoT
no ocam X, Y, Z u cymMmapHble He JOMKHbI MpeBblWaTh MakCuManbsHO JOMYCTUMbIX 3HAYEHUN;
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- 3KBMBaAneHTHble MeXxaHW4eCKWne HanpaxXeHna BTODW—IHOI;! CMHyCOM,ﬂ,aJ’IbHOﬁ BM6DaLIMVI BO BCEeX TOYKax
KOHCTPYKUMKW B AMana3oHe 4YacToT He JOJDKHbI NpeBbllaTh MakCMMarnbHO J0NYCTUMbIX 3Ha4YeHWR;

- BpeM4A 00 YCTalnoCTHONo pa3pyleHnsd BO BCEX TOYKaX KOHCTPYKUWW B iWana3oHe 4acToT AOIMKHO ObITb
Sonblue, yem CymMMapHoe BpeM4d 3Kcnnyatauum BA npu BO3OENCTBUM adKyCTU4YeCKOoro wyma.

B MPUINOXXEeHWUN A npueedeH npyumep NnoACUCTEMbI BUPTYarnbHbIX mcnbiTaHnin A Ha BO3EeNCTBUE aKyCTun-
YEeCKOro wyma v pesynbraTtoB ee paGOTbI.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep nogcuctTemsbl BUPTYanbHbIX UCNbITaHUN SHEKTPOHHOﬁ annapaTtypbl
Ha BO3OeUCTBUE AKyCTU4YeCKoro wyma v pe3ynbLrTaTtoB ee pa6o1'|=|

[Mpumepom noacucTeMbl BUPTYanbHBIX UCTIBITAHWMIA DA Ha BO3OENCTBME aKyCTUYECKOro LUyMa ABMNSAETCS COBOKYM-
HOCTb nopcuctem poccuiickon CAIP anekTpoHWKK B 4acTn BUPTYarbHbIX UCNbITAHWIA — aBTOMaTM31MPOBaHHOW CUCTEMBI
obecneveHns HagexxHoOCTK U KadecTBa annapatypel (ACOHUKA) (hitps://asonika-online.ru/), npegHasHavyeHHOW AnA aHa-
nuaa u obecreveHns cTokocTu A U KB K KOMNNEKCHBIM TENMOBLIM, MEXaHUYECKUM, 3NeKTPOMarHMTHbIM BO3OeNCTBU-
AIM, YCTaNOCTHOW NPOYHOCTU K TENMOMEXaHWYECKUM BO3OENCTBUAM, ANA co3paHua kapT pabounx pexumor KB, aHanusa
rnokaszaTenen HagexHocTu A 1 cozaaHva undgpoBbix ABorHMKOB SA 1 SKB.

ACOHWKA — aTto 3ameHa HaTypHbIX UCMBITAHWA onbiTHLIX 06pa3yor 3A u KB 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 CNEaYOLLYH NOACUCTEMY:

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 npeacraeneHbl Ha pycyHkax A.1—A10.
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6)

PucyHok A.1 — KoHcTpykuus Bnoka 9A, MMNopTMpoBaHHasn
n3 CAD-cuctemnl B nogcuctemy ACOHUKA-M-3D
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PucyHok A.2 — ABToMaTudyeckoe pasbueHue Ha KOHEYHbIe areMeHTh!

% ACOHVIKA HEIES

_—
HazsaHue TonwwHa ~
134 AMr3 TOCT 17232-99 (6e3 TepMo0BpaboTKM) ot 25 go 80
135 AMP3I TOCT 17232-99 (Ges TepmooBpaboTin) ot 11 go 25
136 AMP3.M IOCT 21631-T6 (Be3 TepMOOBpPabOTEH) oT 5 80 10.5
137  |AMr5.M4 TOCT 21631-76 4
138 AMre rOCT 17232-99 (6e3 TepMO0OBPaboTKHK) oT 11 go 25 [ 1
139 |AMrE rOCT 17232-99 (6e3 TepMoo6paboTky) oT 25 a0 50 L]
140  |AMrE MOCT 17232-99 (6e3 TepMOO6PaBOTEM) ot 50 g0 80
141 AMre roOCT 21488-97 (6e3 TepMo0BpaboTK) oT & go 300
142 AMPE MOCT 21488-57 (683 TepMO0OBpPaboTKH] ot 300 go 400
143 AMre.bNoCT 17232-99 (Be3 TepmMo0BpaboTEM) oT 11 go 25
144 AMrE.BMOCT 17232-99 (Be3 TepmooBpaboTry) ot 25 go 50
145  |AMre.BrOCT 17232-99 (6e3 TeoMooBDaboTEM o1 50 a0 30 ki

Mowck: (150 M 19

ACOHUKA

" MpuHaTe X OTmeHa

PucyHok A.3 — [uanoroBoe OKHO Ans Bblibopa maTepuana u3 6a3bl AaHHbIX

10
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Mpwubop

3agaliTe NnapaMeTphel MaTep1ana

MexaHuueckue I)"ﬂ:ranocrnuel Tennnm.lel AdononHuTensHO |

Tun maTepuana

= 3arpysute U3 B I "

% WsoTponHuid " OpToTponHuA

MaoTHOCTE [Kr/MA 3] |7450

Moayne ynpyracru, [FMa] Izm

Koadpuument MyaccoHa, [0TH. &a,] IO.Z?

AonycTiMoe HanpaxeHue [MMa) Izm

Ko3duUWeHT MEXaHWYECKWX NOTEPE

AnA BMEpaLWK [OTH. ea] o.02

ana yaapa [oTH. ea.] IU.OCH 5

[V YuWTHIEATE HENMHENHOCTE

KoadduumeHt zaemeumoctin KM oT HanpaxeHua

Ana enBpaumnm [oTH. ea)] |2.2E-8

And yaapa [oTH. eal |8E-6

ACOHUKA

? Crnpaeka + MpuHate I 75 OTmena I

PucyHok A.4 — [lnanoroBoe okHO ANS 3a4aHusa napaMeTpoB Matepuana

11
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B ACOHIKA (== |
MexaHuyeckue BOZALHCTBHA
BeeauTe rpadukn MEXGHWYECKMX BO3AEACTBHI
Bua so3genicens | =3 x® |'—
" apMoHWHEecKas BHEPAUMA ——JEJ “arwow Ty Aaenerine, 46
™ CayyaiiHas sMEpaLMa 170.000 o
™ ¥Yaap oAHOKPATHEIA
" ¥a3ap MHOrOKPATHBIA
" NMHerHoe yckoperune 133000
¥ Faen 136.000
Moaent wyma
* ToH MEHRIOWENCA YACTOTH
 CayuaiHbi wym 119.000
102.000
Yacrera, Ty
ot 0
= 85.000
Ao 10000 &
g
War, fy {200 g £8.000
5
-Aasnenue, a6 =
or |0 51.000
Ao 170
34.000
17.000
0.000
10.000 1009.000 2008,000 3007.000 4006000 5005.000 6004.000 7003.000 8002,000 9001.000 1.000E+04
Yacrora, [
? Cnpaska (OK )( OTmMenHa I

PucyHok A.5 — Ipachmk 3aBUCUMOCTH YPOBHS 3BYKOBOIO AaBMeHUs OT 4acToThl

Iy . Yexop } Gacrota- 30007y v

MNepemeuienie
cymmMapHos
(1)

0.03882

0.02157
0.01725
0.01294
0.008627
0.004313
a

PucyHok A.6 — CymMapHble NepemeLLeHna BO BCEX TOUKaX KOHCTpYKUMKn Brioka DA
Ha pe3oHaHCHOM YacToTe
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L Yexopenve [Hacrora=3000Tu ]

YCKOpeHHa
CyMMapHoe

PucyHok A.7 — CymMMapHble YCKOPEHMA BO BCEX TOYKAX KOHCTPYKUMKM Brnoka 3A Ha pe3oHaHCHOW YyacTtoTe

Mepessewerne  Yexopesne || Hanpaxerne [ % of gonycrumeoc | [Yacrors = 3000My

Hanpamenve
IKEMBINEHTHOE

PucyHok A.8 — 3KBMBanNeHTHbIE MEXaHNYeckne HanpsHXeHUs BO BCeX TOUKAX KOHCTPYKUWK Brioka 3A
Ha pPe30oHaHCHOW YacToTe

13
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Mepemeiyerne  Yckopenwe | Hanpakenwe | Ycranocte ||Hactota = 1005 My x

¥cranoctb

MHOrOLWKNOB 35
{cek)

6.912E+04
8 1.201E405
12.088E+05
3.628E+05
6.306E+05
1.096E+06
1.905E+06
311E+06
5.754E+06
1.000E+07

PucyHok A.9 — Bpems 0o ycTanocTHOTO paspyLueHna BO BCEX TOYKax KOHCTpyKuun Bnoka 3A
Ha pe3oHaHCHOW YacToTe
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PucyHok A.10 — Mpadhuk 3aBUCUMOCTM aMNNUTYAbl BbIXOOAHOTO YCKOPEHUA
BTOPWYHON CUHYCOMOANLHON BUGPaLMK No 0cK X OT YacTOTbl B KOHTPOILHOW TOUKe
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