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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 1506-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-
KOCTWM 3NEeKTPOHHOW annapatypbl (3A) K BO3OENCTBUIO CTAaTUYECKMX HArpy3oK Ha paHHWX 3Tanax NpoekTupo-
BaHUA 3A Ha OCHOBE MaTemMaTW4ecKoro MOZENMPOBaHUS W BUPTyanbHbIX UCMbiTaHnid A Ha BO3gencTBue
CTaTMYECKUX Harpy3oK AN CHDKEHUs 3aTpaT Ha pa3paboTKy, NPOM3BOACTBO M O0BCMYXMBaHWe 3a CHET NOBbI-
LIeHWsa Ka4yecTBa pa3paboTok.

HacTtoswumi ctaHgapT pacnpocTpaHaAeTca Ha Nokasatenu CTOMKOCTU 3A K BO3AENCTBMI CTAaTUUYECKUX
Harpy3ok. Llenbio cTaHgapTa aBNsSeTcs aBTOMaTM3aUMs aHanuaa nokasaTtenen ctonkoctu A K BO3AeNCTBUIO
CTaTUYECKUX HarpyaoK ¢ NpUMEHEeHUeM MaTemMaTU4Yeckoro MOAENMPOBaHUSA U BUPTyanbHbIX MCMbITAHUA DA
Ha BO34eNCcTBME CTaTUYECKUX Harpy3oK, CHKEHWEe 3aTpaT Ha pa3paboTKy, NpoWM3BOACTBO M 0bCcnyXnBaHue 3a
CYeT NOBLILLIEHWSA Ka4yecTBa pa3paboTok.

MpMMeHeHWe MmareMaTU4ecKoro MOAEeNMPOBaHUS U BUPTYalbHbIX UCMbITAHWA DA Ha BO34enCcTBMeE CTa-
TUYECKMX HArpy3oK Ha paHHUX 3Tanax NpOeKTUPOBAHWS A0 W3rOTOBMEHWS OMbITHOrO oBpasua no3BOnuUT KU3-
OexaTtb 0TKazoB 3A UMW 3HAYNTENBHO COKPAaTUTL WX HA 3Tane UCNbITaHWIA ONbITHOrO obpasua, cokpalasa Tem
CaMbIM KOMMYECTBO UCMLITAHUIA ONbITHOrO obpasua, Bo3MOXHbIE UTEpaLM No OopaboTKe CXEM U KOHCTPYK-
Luia, 3aTpaTsl Ha pa3paboTky 3A npu OQHOBPEMEHHOM MOBLILEHWMW KadecTBa W HaJeXHOCTW, B TOM YKUCre
B KPUTUYECKUX pexmmax paboTel, genas 3A KOHKYPeHTOCNOoCOOHOW Ha OTe4eCTBEHHOM M MeXayHapogHOM
pbiHKax [1]—[4].

Vicnonb3oBaHme npu aHanuae cTOMKOCTH JA K BOZAENCTBMIO CTATUYECKMX HArpy30K HaTYpHbLIX UCMbLITA-
HUA SA Ha BO3OENCTBME CTATUYECKUX HAarpy3oK HEBO3MOXKHO, TaK KaK aHanui NnpoBoauTCs eLle 40 M3roToBRne-
HuUs1 onbITHOro obpa3sua. Buptyanusayusa ncneitaHuii 3A Ha BO3AeACTBUE CTAaTUUECKUX HArpy30K Npu aHanuse
CTOMKOCTWM JA K BO3LENCTBUIO CTaTUHECKUX Harpy3ok siensaetcsa besansrepHaTtuBHoi. Be3 npumeHeHuss mate-
MaTWUYEeCKOro MOOENUPOoBaHWA Henb3a onpeaennTb nokasaTenu CTOMKOCTM JA K BO3AEWCTBUIO CTaTUYeCKMX
Harpy3ok. Takol nogxod ABMseTcs MHOopMaTMBHbLIM, Tak Kak brnarogaps eMy Ha aTane NpoeKTMPOBaHus OT-
cnexuBaeTcs BONbLIMHCTBO BO3MOXKHLIX OTKA30B 3A N0 MEXAHWYECKUM XapakTePUCTUKAM, U 3PEKTUBHLIM,
Tak Kak u3-3a HegopaboTok NpoeKkTUpoBaHUa 3A, BCKPBITHIX YXe MYyTEM HaTYpPHbIX WUCMbLITAHUA, BO3MOXHO
MHOXECTBO uTepauui: gopaboTka npoekta — ucneiTaHMs onbiTHOro obpasua — gopaboTka npoekTa U T. 4.,
YTO 3HAYMTENbHO YBENWYMBAET CPOKM U CTOMMOCTb pa3paboTku.

HacTtosawmi ctangapT onpegenset TpeboBaHns K MoACMCTEME BUPTYallbHbIX UCMbITAHUA 3MeKTPOHHOM
annaparypbl Ha BO3elCTBUE CTaTUYECKNX Harpy3ok.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NMOOCUCTEMA BUPTYAINbHbLIX UCMbITAHUA SNTIEKTPOHHOW AMNMAPATYPbI
HA BO3JEWCTBUE CTATUMECKUX HATPY30K

Electronics automated design systems.
Subsystem of virtual testing of electronic equipment for the effect of static loads

Data BeepeHua — 2024—01—01

1 O6bnacTb npuMeHeHus

1.1 Hactosawui cTaHgapT npegHasHadeH Ons npuMeHeHns npegnpuaTtnaMy NpoMbILLITIEHHOCTW 1 opra-
HU3aUMSMM NPU UCNONb30BAHUN LM POBLIX ABOMHUKOB 3NeKTpoHWKn 1 CALS-TexHONOrMin Ha paHHuX atanax
NPOEKTUPOBAHWUSA, N3rOTOBNEHUSA U UCMbITAHWA SMNEKTPOHHOW annapatypbl (JA), a Takke Ha Bcex nocneayo-
LWKMX aTanax })nusHeHHoro uukna JA.

1.1.1 MNogcucrtemy BUPTYanbHbLIX UCMLITAHWA SNEKTPOHHOW annapaTypbl Ha BO34eWCTBUE CUHYCOUOanb-
HOW BUBpauMM NPUMEHST Ha paHHWX 3Tanax NpoekTUpoBaHusa 3A cnefyrLLero Ha3Ha4YeHus: NpoMbILLINeH-
Has, ONs 3HepreTuky, oBOPOHHO-NPOMBILLUNEHHOTO KOMMNEKCa, a3pOKOCMUYECKOW OTpacnuv, CyOOCTPOEHUS,
MeaAWUVHCKas, aBToMoDuUNbHasA, ONA HaBurauvyM v paanonokauuu, notpeduTtenbckas, Ans UcKanbHOro u
TOProBoro o6opynoBaHus, CBA3K (TENEKOMMYHUKALIMM), BbIYUCTTUTENBHOW TEXHWUKI, A1 aBTOMaTM3aLmMn U UH-
TEeNNeKTyanbHOro ynpasneHusl, cucteM 6e30nacHOCTU, CBETOTEXHWKM, aBTOMaTU3UMPOBAHHOIO TpaHcrnopTa U
OBUWXKYLLEeNnca poboTOTEXHUKN.

1.1.2 3A cocTOWUT M3 3NEKTPOHHLIX LWKAapoB 1 BNOKOB, NeYaTHLIX Y3MOB M 3MEKTPOHHOW KOMMOHEHTHOWN
fasbl (BKB) (MukpocxeM, TpaH3UCTOPOB, PE3UCTOPOB U T. A4.).

1.1.3 Ha QKB » 3A okasblBaeT BNusiHAE BO3OENCTBME CTAaTUHECKUX Harpysok. Ctatuyeckue Harpysku
MOTYT MpMBOAMTE K HecooTBeTcTBMAM JKB 1 DA TpeboBaHMAM K MX CTOMKOCTM (MPOYHOCTM K YCTOMHMBOCTH) K
BO34ENCTBUIO CTATMYECKUX Harpy3ok. HacToAwmn cTaHaapT ycTaHaBnMBaeT OCHOBHLIE NONOXEHWA TEXHOMO-
rn, NO3BONSAOLEN NPOBOAMTL aHanu3 nokasartenein CTOMKOCTU JA K BO3AENCTBUID CTAaTUYECKUX HArpy3oK C
NpUMEeHeHNeM MaTeMaTU4eCcKoro MoAenMpoBaHUs W BUPTyanbHbIX UCMNbITAHWIA 3A Ha BO34eWCTBME cTaThye-
CKWX HarpysokK npuw NpoeKkTUpoBaHU.

1.2 AHanu3 nokasaTenen CTOMKOCTW DA K BO3LENCTBUIO CTAaTUHECKUX Harpy3oKk HeobXxoanMo OcyLlecT-
BMNSATh Ha paHHUX aTanax NpoekTupoeaHua 3A nocpeacTBOM NpoBeaeHUs MaTeMaTMYeCcKoro MoaenupoBaHns
W BMPTYyanusaumm ucnblTaHuii A Ha BO3AEWCTBUE CTAaTUYECKNX HAarpy3oK Npy NpOeKTUPOBaHWM.

1.3 [Ina aHanusa nokazaTtenen cTOMKOCTU 3A K BO3OEeNCTBUH CTAaTUYECKUX Harpy3oK MeToqoM maTema-
TMYECKOro MofenupoBaHusa (Buptyanuzauuun ucnoitadui 3Kb n A Ha BO3OeNCTBME CTATUYECKUX HArpy3ok)
cnenyeTt MPUMEHsITL aTTeCTOBAHHLIE NPOrpaMMHLIE CPeACcTBa, a Npu HeobXoOAMMOCTM — aTTecToBaHHbIe Npo-
rpaMMHo-annapaTtHble cpeacTea. TpeboBaHus K nporpaMmMHo-annapaTHbIM CpeacTBam yCcTaHaBnMBaOTCH Mo
COrmacoBaHWK C 3aKasdnKamu.

2 HopmaTuBHbIE CCbINKX

B HacToswwem cTaHgapTe UCNONb30BaHbl HOPMATMBHbLIE CChIMKW HA cnefyloLlne cTaH4apThbl:

FOCT P 70201 CucTemMbl aBTOMaTM3MPOBAHHOMO MPOEKTUPOBAHWSA 3NeKTPoHuKK. OnTuManbHoe coyeTa-
HWe HaTYPHbLIX U BUPTYanbHbIX UCMbITAHUIA 3NEKTPOHUKW Ha HAAEXHOCTE U BHELLIHME BO3OENCTBYOLWMe hakTo-
pbl. TpeboBaHUA 1 NOPAAOK NPOBEAEHMS NPU BbINOMHEHUM TEXHUYECKoro 3agaHua Ha HMOKP

MapaHune ochbuumnansHoe
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MOCT P 70291 Cuctembl aBTOMaTUM3MPOBaHHOIO NMPOEKTUPOBAHUA 3NMeKTPoHUkW. CocTaB W CTPYKTypa
CMCTEMbI aBTOMaTU3NPOBAHHOIO NMPOEKTUPOBAHUA 3NEKTPOHHOM annapaTypbl

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 HacTosiwuid cTaHgapT ycTaHaBnuBaeT TpeboBaHUS K aBTOMATU3UPOBAHHOMY aHanuay nokasatenem
cTolkocT DA K BO3AENCTBUIO CTATUYECKMX HArpy30K Ha OCHOBE MaTteMaTMYecKoro MoaenvMpoBaHns U BUPTY-
anbHbIX MCMbITAHWIA DA Ha BO3OEeNCTBME CTAaTUMECKUX HArpy3oK.

[ns gocTuKeHUst NOCTaBMNeHHOM Lenu B cTaHaapTe YCTaHOBMNEHb! criegyllune eauHble TpebosaHus:

- K TEXHOMOrMM aBTOMaTM3MPOBAHHOMO aHanvuaa nokasaTteneid CTOMKocTU JA K BO3AENCTBUIO cTaTude-
CKWMX Harpysok;

- noacucTeMe BUPTYarnbHbIX WUCTbITAHMI 3NEKTPOHHOW annapaTypbl Ha BO3OeWCTBUE CTaTUYEeCKUX Ha-
TPY30K.

3.2 Llenblo ucnbITaHUii Ha BO3OENCTBUE CTAaTUYECKWUX Harpyaok (rpaeBuTaumu, OaBneHus, pacnpegene-
HWS TeMnepaTyp) AenaeTcsa nposepka cnocobHocTn KB 1 DA BbINOMHATL CBOW (OYHKUMM Mo AeACTBUEM
cTatM4eckMx (T.e. MOCTOSHHLIX BO BpEMEHM) Harpy3oK, KoTopble B 06LeM criydae MoryT ObiTb Bbi3BaHbI:

- PasHOCTLIO AaBMNEeHNs;

- CTaTUYECKON MHEPLIMOHHOI Harpy3Koi Nof AeicTBMeM cOBCTBEHHOIO Beca (rpaBuTaumei);

- pacnpegeneHueM Temnepatyp (TeNMNoBbIM pacluupeHnem);

- OAHOBPEMEHHLIM BO3[ENCTBMEM BCEX BhilLENepeYUCeHHbIX aKkTopos.

4 TexHONOrnA aBTOMaTU3MPOBAHHOIO aHanM3a nokasaTterie CTOMKOCTU
3/1IEKTPOHHOM annapaTtypbl K BO3AeUCTBUIO CTaTUYECKUX Harpy3ok

4.1 KoHeyHoWl uenbi aBTOMAaTM3MPOBAHHOIO aHanu3a ABMAETCs OnpenerneHue cTeneHu rogHocTn 3A
nyTeM BhbIABMNEHUS BO3MOXHbIX MEXaHUYECKUX NOBPEXAEHWN, NMO3BONSOLWNX CYOUTE O KOHCTPYKTUBHOMN NpoY-
HOCTK DA, a TaKkKe oLeHKa yXYALEeHWA 3aaaHHbIX 3HaYeHui napaMeTpoB 3A.

TaKke paccMaTpuBaloT MateMaTu4yeckoe MoAenupoBaHue W BUpTyanusauWio ucnbitaHuin A Ha BO3-
LEACTBME CTaTUHECKMX HAarpy30K C NOBLILUEHHBIMY 3HA4YEHMAMUN NapamMeTpoB (B KPUTUYECKUX PEKMMAEX, B TOM
Yyucne HeBOCTNPOM3BOAMMbIX MPU HATYPHBIX UCMbITAHUSAX).

Ob6bekTaMmu BUPTYasbHbIX UCMBITAHWIA ABMAAKTCS:

- NPOU3BONbHLIE KOHCTPYKLKUK WKador 1 BriokoB DA Ges BubpounsonsaTopos, 3D-mMmofgenu KoTopbIx CO3-
daHbl B CAD-cuctemax B hopmate STEP;

- TUNOBbLIE KOHCTPYKUMK WKadgoB 1 bnokoe QA 6e3 BubpouzonaTopos, 3D-Mogenu KOTopbiXx CO34aHbl
B Creunann3upoBaHHOM MHTepdence NoACMCTEMbl BUPTYarnbHbIX UCMbITAHWMIA SNEeKTPOHHOW annapaTypbl Ha
BO34ENCTBME CTaTUHECKUX HarpysoK.

4.2 OueHVUBaEMBIMWA XapaKTepUCTUKAMKU SBMNSIOTCS NepemeLLeHus no BCeM ocsM U CyMMapHble nepe-
MeLLEeHUs, a TaKKe MexaHUYeckne HanpskeHusa B KOHCTPyKLmMax KB n JA.

4.3 YcnoBusa npoBedeHUs BUPTYalbHbIX UCNbITAHUNA

4.3.1 Hann4yme poccUnCKoro nporpaMMHoro obecnedeHuns, npeaHasHa4YeHHoro Ans MoaennupoBanns 3A
Ha BO3OEeNCTBUE CTAaTUYECKMX Harpys3ok (rpaBvTauuun, 0aBneHus, pacnpefeneHnsl TemnepaTyp), BHEOPEHHOIO
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Ha Beaywux npeanpuatuax Poccuickon ®egepaummn, KOTOpoe ABNAETCHA COCTABHOMW YacTblo CUCTEMbl aBTO-
mMaTuanposaHHoro npoektupoBanus (CAlP) 3A B cooteeTtcTBun ¢ TOCT P 70201, TOCT P 70291.

4.3.2 Hanuuue koppekTHoi 3D-momenu 3A B dpopmaTte STEP, oTBevatoLlel TpeboBaHUAM NO ycTpaHe-
HWIO OLIMBOK, YNPOLLEHUIO U COXpaHeHWo Modenu [5].

4.3.2.1 TpeboBaHUs NO yCTPaHEHWNID OLLIMBOK:

- He JOMKHO BbiTh NepeceyeHuin getanein. OHM QOIMKHbBI KAacaTbCa APYr OpYyra;

- 0OHa feTanb AOMKHA KacaTbCs OpYron No HEKOW NOBEPXHOCTM C KakorW-nnbo nnowaasto. He gonycka-
IOTCS BapuaHTbl, KOrga ofHa AeTanb KacaeTcs APYrov no NMHUKA UMK B TOHKE (MOBEPXHOCTBLI KacaHWus ABYX
JeTtanei aensieTcs NUHUS UNKU ToUKa);

- HE JOIMKHO ObITe cBOBOAHO BUCALLMX OeTanei. OHU JOMKHbBI UMETL COEAUHEHUS C OPYTUMKU AeTansaMu;

- pasbembl C OTBEPCTUSAMU HEOBXOOMMO MOMHOCTHH 3aMNOMNHUTE MarepuarnoM (He OOMKHblI 0CTaTbCs
WTbIPbKWA U OTBEPCTUS).

4.3.2.2 TpeboBaHMs N0 YyNPOLLEHWNID MOLENW:

- cnegyet ybpaTb BCe KpenexHble AeTanu, BCe BUHTDI;

- crniegyeT ybpath dhacku, NbICKW, MENKUe CKPYrneHus (C paguycom <2 Mmm);

- NOBEPXHOCTU CMNOXHOW hOopMblI — MeNKue opedbpeHus KpymnHbIX NOBEPXHOCTEN HeobxoauMO caenaTb
rmagkumu,

- @CMW B MOZENW eCTh WECTUTPaHHNKN (B CEHEHMW eTanu WeCTUrpaHHKUK), HanpuMep CTOMKN 3TaXepod-
HOW KOHCTPYKLMWW, CReayeT CKPYrMUTb rpaHun LWecTUrpaHHuka paguycom ckpyrneHmsa 1 mm;

- cnegyeT yoanuTb BCe OTBEPCTUA BCEX AeTarneun, KpoMe KpenexHbIX OTBePCTUM;

- crnegyeT nogobpaTte NNOTHOCTU AeTanen TakiuMm obpasoM, YyTobbl Macca JA, BKIKYAsS NeyvaTHble yansbl,
3KB, pasbeMmbl, paBHsaMNack M3Ha4anbHO 3a4aHHON;

- cnefyeT BhlbpaTh «TBepAble Tena» nNpu coxpaHeHuu B opmate STEP mogenu B CAD-cucteme, B
KOTOpOW co3faBanachk gaHHas Moerb.

4.3.3 Hanuune cnegyowmx husnko-mexaHn4ecknx napameTpoB matepuanos JA:

- MNOTHOCTb;

- MOAYIb YMNPYrocTu;

- koahbuumneHT MNyaccoHa;

- KO3 PULMEHT TENMOBOIO pacluMpeHns (Ons TeNNOBOro pacluMpeHus).

B3avmocBA3b TENNOBLIX U MEXAHWYECKUX MPOLECCOB B KOHCTPYKUMAX JA obycrnoBrneHa BNusiHUEM Te-
NNOBbIX MPOUECCOB HA MeXaHW4Yeckne — TemMnepaTypHbIMA 3aBUCUMOCTAMU PU3NKO-MEeXaHUYecKux napame-
TPOB — MOAYNS YNPYrocTU — ANA Marepuanos KOHCTpykuMid SA. C pocToM TemnepaTypbl MOAYMb YNPYrocTy
yMeHbluaeTcs. 3aBMCUMOCTE MOAYMS YNPYrocTu OT TeMMNepaTypbl MOXET anmnpoKCUMUPOBATBCH NMUHERHBIM
nonMHoMom [5].

[aHHble napaMmeTpbl MOryT BbITh NOMy4YeHbl NyTeM UaeHTUdMKaL M [5].

4.4 PeXxtWMbl BUPTYanbHBIX UCNbITaHUNA

4.4.1 JaBneHue

Ha mogens 3agjaeTca gaBneHWe, 3HadeHWe KOTOPOro 3a4aHO B TEXHUYECKOM 3aJaHun Ha paspaboTky
usgenus, AByms cnocobamu:

- naBneHWe Ons OTOensHO B3ATOM NOBEPXHOCTH;

- faBneHve 3agaeTcs AN rpynnbl NOBEPXHOCTEN.

4.4.2 TpaBuTauun

Ha mopene no BepTuKanbHOW OCU OeWCTBYeT yckopeHwe cBobopHoro nageHust Ha 3emne (9,81 M."Cz).
HanpaeneHue rpaBsMTauum OMKHO ObITh MPOTMB BEPTUKANBHOW OCU MOOENN.

4.4.3 TennoBoe paclwupeHue

3apaetcs pacnpegeneHue TeMnepatyp (HayanbHoe U KOHEYHOE ), MoNyYeHHOoe Mo pesynsTatamM UCnbiTa-
HWW Ha BO3AEWCTBWE NOBbILWEHHOW paboyen 1 npeaenbHOW TemnepaTypbl Cpeabl.

4.5 MopagoK npoBegeHUA UCNbITAHUNA

4.5.1 NMpoBogAaT naeHTUMUKaUUD HU3MKO-MEXaHUYECKMX NMapaMeTpoB MaTepuanoe A, yKa3aHHbIX B
4.3.3, npu ux otcyTtcTBum [5]. MNpu aTOM NO pe3ynstataMm HaTypPHLIX UCMLITAHWIA ONPedensoT 3aBUCUMOCTb
YCKOPEHWs OT YacTOThl CMHYCOMOANBHON BUOpALUK B KOHTPOMNbLHOW TOYKE, KOTOPYHO UCMONb3YHT NpU WOEH-
Tudukaumu. MNpensapuTensHo paspabaTbiBaloT NporpaMMy HaTYPHbIX UCMBITAHWA W U3rOTaBNMBaKT MaKeTbl
NNacTUH ANA HATYPHbIX UCMbITAHWUNA.
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4.5.2 geHTnununpoBaHHble napaMeTpbl MmatepManos 3A 3aHocAaT B Basy AaHHbIX AMS UCMOMb30BaHWA
B NpoLecce MoaennpoBaHus.

4.5.3 MpoeopgsaT nogrotoeky 3D-monenen B popmate STEP KoHCTpykuuin 3A Be3 BMOpPOM30NATOPOR B
CAD-cuctemax, oTBevyarLmMx TpeboBaHMaM N0 YCTpPaHEHMO OWMBOK, YNPOLLEHUIO U COXPaHEeHWKD Moaenu,
npueedeHHsIM B 4.3.2.

4.5.4 MNpoBogaT MMNOPT Mogenen B hopmate STEP KOHCTPYKUWIA B NogcucTeEMe BUPTYanbHbIX UCMbITa-
HWI ANeKTPOHHOW annapaTypbl Ha BO3OENCTBUE CTAaTUYECKNX Harpy3ok.

4.5.5 MNpoBoaAT BUpTYyasnbHble UCMblTaHusa JA:

- Ha BO34eNCTBUe AaBreHus;

- BO30ENCTBME CTATUYECKON MHEPLIMOHHOW HArpy3ku Noa OelcTBreM cOBCTBEHHOro Beca (rpaBuTaumnio);

- TennoBoe pacluupeHue;

- OAHOBPEMEHHOEe BO3AeNCTBME BCEX BbllENepedYncreHHbIX hakTopoB CTaTUHEeCKUX HAarpysok (rpasu-
Tauun, 4aBneHus, pacnpegeneHns TemnepaTyp) ¢ npUMeHeHMeM MoLenMpoBaHns MexaHnYeckMx NpoLeccoB
B DA Ha BO3[eWCTBME CTaTMYecKux Harpysok. OnpenensiT nepeMeLLeHns no BCEM OCAM W CyMMapHble, a
TaKKe MexaHu4Yeckue HanpsKeHus B KOHCTpyKumax SKB n SA.

4.5.6 Mo pesynsTatam BUpTYanbHbIX UCMbITAHWA COCTABNSAIOT OTYET, B KOTOPOM NpUBOAAT UHOpMaLuto
006 OLEeHMBaEMbIX XapaKkTepUCTMKAX.

4.5.7 MecTo npoBegeHUs UCNbITAHUN

McnblTaHna MoryT npoBoauTh:

- caMu NpeanpuATUsA Npu HanNnMYMM NOACUCTEMbI BUPTYanbHbLIX UCMbITAHUW 3NEeKTPOHHOW annaparypbl Ha
BO34eNCTBME CTaTUYECKUX Harpysok;

- LleHTp koMneTeHUu B 0bnacTy MoaenupoBaHua U BUPTyanbHbix ucneitaHuii 3Kb 1 3A Ha BHelHKe
BO34EeNCTBUS MO 3aKasy NpeanpuaTia npu OTCYTCTBUM Y HEro NoAcucTeMbl BUPTYanbHbIX UCMLITAHUA dMek-
TPOHHOW annaparypbl Ha BO34eUCTBUE CTAaTUYECKUX Harpy3okK.

4.6 O6paboTka, aHanu3 1 oUeHKa pe3ynbLTaToB UCTNbLITAHUN

4.6.1 Wcnonb3yT Maneiid o6bem Boibopku n < 50.

4.6.2 Ncnonb3ytoT MeToabl CTaTucTuyecko 0bpaboTkn peaynsTaTtoB UCMbITAHUIA.

BbluncneHne BelOOPOYHBIX YACNOBBIX XapakTePUCTUK OCYLLEeCTBNST Npu ManoM obbeme BeibopkK. Boi-
YUCAIAKOT:

- BbIOOpOYHOE CpefHee 3Ha4YEeHUE XapakTEPUCTUKN MEXAHUYECKUX CBONCTB;

- BbIBOPOYHYH AUCNEPCUH XapaKTEPUCTUKM MEXaHNYEeCKUX CBOWCTB;

- BbIDOpOYHOE cpegHeKBagpaTU4eckoe OTKIOHEHME.

4.6.3 VigeHTudmnumMpoBaHHble NapaMeTpbl oNpeaensanTes ¢ y4eToMm ux pasbpoca: cpegHee 3HadeHuWe U
cpegHekBagpaTuyeckoe oTKNoHeHue. [Ana nonydveHus pasbpoca Heo6xoguMo nMpoBecTW MAeHTUdKKaLMOH-
Hble ucnbiTaHma 10 MakeToB NNacTUH O4HOro Tuna.

4.6.4 OueHnBaeMble XxapakTepucTUKM onpeaenstoTcs ¢ y4eTom pasbpoca yckopenui. [Insa kawaon xa-
pakTepPUCTUKKU ONPefensioT cpefjHee 3Ha4YeHne W cpefHeKkBaapaTnyeckoe OTKNOHEHKE.

4.7 MaTepnaano-Texuuqecxoe obecneyYeHue UCNbITAHUNA

4.7.1 Ha pabounx cTaHUUAX NONb30BaTenei A0MKHO ObiTh YCTAHOBMNEHO Credytolllee NpuKnagHoe npo-
rpammHoe obecnedyenue, oTeevatolee TpeboBaHmam 4.3.1:

- ANA BUPTyanbHbIX ucnbiTaHuin 3A 6e3 Bubpowusonsatopor, 3D-mogenn koTtopbix co3gaHbl B CAD-
cucTemax B chopmate STEP, Ha Bo3gencTBre CUHycoWaanbHoW Bubpauuu;

- OANA nAeHTUUKaLUM PU3NKo-MexaHUYeckux napaMmeTpoB mogenen JA.

4.7.2 Ona wcneiTaHuid ucnone3ytoT 3D-Mogenu KOHCTpykuuin 3A Be3 BMOpou3onATopoB B dopmaTe
STEP.

4.7.3 PykoBoacTea nonb3oBatenen u obyyawLime 3ByKOBble BUOAEOPONMKMA K NPUKNALHOMY NMporpaMm-
HoMy obecne4yeHuto, ykazaHHOMY B 4.7.1.

4.7.4 JomkHa ObITb 0becnedeHa HeobxoovMmas KBanudmkauusa nepcoHana, cneunannucToB U Npuene-
KaeMblX CUM, NMPOBOAALLMX UCMbITAHUSA, NOATBEPXAEHHAsa akKkpeauTaunen nNonb3oBaTens npuknagHoro npo-
rpammHoro obecnedeHus, ykaszaHHoro B 4.7.1, B LieHTpe koMneTeHUuMin B 0bnacT MOOgennpoBaHUs U BUPTY-
anbHbIX ucnbliTaHuint AKB 1 DA Ha BHelLHWe BO3OeACTBUA.
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4.7.5 WcneiTatenbHoe obopyaoBaHWe Ana NPOBEOEHUA HATYPHbIX UCMbITAHWA, HEOBXOOAMMbIX ONS pe-
LWeHWs 3aga4dv noeHtudnkaunm:

- 3a[al0LLKiA reHepaTop CMHYCOMAANbHBIX KonebaHuii;

- YCUNKUTENb MOLLHOCTU;

- BubpaTop;

- BubpousmepuTenbHbli npeobpasoBaTtens (akcenepomerp);

- BubpousmepuTenbHas annapaTypa.

4.7.6 [lna npoBedeHnsi HaTypHbIX MCMbITAHWIA, HEOOXOOUMbIX OMA pelleHns 3adadv uaeHTudmkaumm,
TpebyTes NpAMOYronbHble NNAacTUHLI M3 MaTepuanos, Ans KOTOpbiX HeobxoauMa uaeHTudrKkauusa napaMme-
TPOB (MX KONMUYECTBO ONpeaensoT KONMYecTBOM Matepuarnos, Ans KOTOPbIX HEM3BECTHLI NapameTphbl).

4.7.7 MNopanok NOAroTOBKW U UCNONb30BaHUA MaTepuansHO-TEXHUYECKMX CPEACTB B NMPOLEecce UCMbI-
TaHuu:

- npuobpeTeHne N HacTpornka paboyux CTaHUWR;

- npuobpeTeHne 1 ycTaHoBKa Ha pabo4nx ctaHumsax nporpammHoro obecrnedeHuns, oTeevatowlero Tpebo-
BaHuaM 4.3.1 n onncaHHoro B 4.7.1;

- NpuoBbpeTeHue 1 yCTaHOBKA UCMLITATENBLHOrO 0bOpyaOBaHWS AN NPOBEAEHUS HATYPHBLIX UCTILITAHUNA,
onucaHHoro B 4.7.5;

- N3rOTOBNEHWE MaTepuanos cornacHo 4.7.6 ons npoBegeHns HaTyPHbIX UCMNBITAHUA, HEOBXOANMbIX A51s
peleHns 3anadn naeHTuduKaumn,

4.8 MNpoToKon UCNbITaHWA JOMKEH coaepXaTth crneaytoLwyo MHhopmaLmio:

- onucaHwe MakeTa;

- rpadyk BXOQHOMO BO3AENCTBUA CMHYCOMOANbLHON BUBpaLUN HA MakKeT;

- rpadVK BbIXOAHOMO BO3AENCTBUSA CUHYCOMAANLHOW BUOpaLMK B KOHTPONLHOW TOYKE MaKeTa;

- UABHTUMULMPOBAaHHbIE NapaMeTpsbl;

- BXOOHOE OasneHue Ha JA;

- pacnpeneneHue TeMnepatyp (HadanbHoe W KOHeYHoe), MoMyYeHHoe MO pesynsTaTtaM WCMbITaHuA Ha
BO30eNCTBME NOBbILLEHHON paboyel U NpeaensHO TeMNepaTypkl Cpeabl;

- BbIXOOHblEe NepeMeLleHns, MexaHU4eckne HanpsXKeHUsa B KOHTPONMbHLIX ToUkax 3A;

- OUEeHMBaeMble XapaKTepUCTUKWU: NepemMeLlleHns, MexaHnyeckme HanpsbkeHus B SA. NepemelleHus,
MeXaHWMYeCcKne HanpskeHua B A He SOMKHbI NPEBbILATE MaKCUManbHO JOMYCTMMbIE 3HAYEeHUs, 3adaHHble B
HOPMAaTUBHbIX JOKYMEHTaX U TEXHUHECKOW OOKYMEeHTaUWK;

- BbIBObI MO peaynbTataM UCMbITaHUM.

5 TpeboBaHuA K nogcucTeMe BUPTyanbHbIX UCNbITAHUA 3NEKTPOHHOU
annapatypbl Ha BO34eMCTBUE CTaTUYECKUX Harpy3okK

5.1 MNoacuctema BUPTYaribHbIX UCMbITAHWIA 3NEKTPOHHOK annapaTypbl Ha BO34eNCTBME CTaTUYECKUX Ha-
rpy3ok gomkHa otseyaTb TpeboBanuam 1.3 n TOCT P 70201, sBnsAeTcs coctaBHoW yacTbio CAMNP 3A B cooT-
BetctBumn ¢ FTOCT P 70291.

5.2 Heobxoaumo Hanuuue Basbl AaHHbIX MaTepuanos No r3nKo-MexaHUYecKkMM napamMmeTpam.

5.3 Nopsaok npoBefeHUA BUPTYanbHbIX UCMbITAHUA

5.3.1 NpoBoaaT naeHTUMUKALKUIO NapaMeTpoB MaTepuanos Npu Ux oTcyTcTBUM B Base AaHHbIX. VgeH-
TUUUMPYIOT Mogynb ynpyrocty, koadduumneHTa lNyaccoHa. 3aHOCAT OEHTUMUUMPOBaHHbIE 3HAYeHWA na-
pameTpoB B 6a3y AaHHbIX.

5.3.2 Ecnn obbeKkTamu BUPTyanbHLIX UCMLITAHUA ABMASOTCA NPOU3BOMbHBIE KOHCTPYKUWMK LLKAdgoB U
onokoe 3A be3 BubpouzonaTopo, 3D-Moaenn KoTopeix cozgadbl B CAD-cuctemax B popmate STEP, npo-
BEPSKOT BbINONHEHWEe TpeboBaHUI NO YCTPaHEHUID OLIMOOK, YNPOLLEHWUO N COXPaHEHUIO MOLENM.

5.3.3 Ecrnn obbexkTamu BUPTyanbHbIX UCNbITAHWIA ABMASKTCS TUMNOBLIE KOHCTPYKUMK WkKadoB 1 6nokos
3A 6es Bubpounzonatopor, 3D-moaenun KoTopbix He co3aaHbl B CAD-cuctemax B hopmate STEP, ux cospgarwT
B cneuManv3npoBaHHOM MHTepdence.

5.3.4 MNpoeogaT umnopt 3D-moaenu.

5.3.5 BeogaT maTepuansl getanei M3 6asbl gaHHbIX UK U3NKO-MEXaHWYeCcKne napaMmeTpsl Matepua-
MOB BPYYHYHO B CNy4Yae OTCYTCTBUA MaTepuanos B Ha3e JaHHbIX.

5.3.6 BBogAaT kpenneHus KOHCTPYKLMK.
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5.3.7 MNpoBogAT aBTOMaTuyeckoe paszbuerHne 3D-Mogenu KOHCTPYKL MM HAa KOHEYHbIE 3NeMeHThI.

5.3.8 BeopggarT:

- BXOOHOE aaeneHune Ha JA;

- yckopeHue ceobonHoro nagenuns Ha 3emne (9,81 M/Cz). HanpaeneHue rpaBUTaLnmn SOMKHO ObITb NPO-
TUB BEPTUKaNbLHON OCK Moadenu;

- pacnpepgenexHve TemnepaTyp (Ha4anbHOE W KOHEeYHOE), NMOonMy4YeHHOe No pesynsTaTaM UCMbITaHWMi Ha
BO3AeNCTBME NOBbILEHHOW paboYein n NpeaenbHo TeMmnepaTypbl cpeasb.

5.3.9 lNpoBoasaT pacyeT KOHCTPYKUUW Ha BO30eACTBNE CTATUHECKUX Harpya3ok.

5.3.10 B pesynsTaTte pacyeTta nony4arT crnefyllye BoIXOOHbIE XapakTepUCTUKA:

- NepemMeLLeHNs] BO BCEX TOYKAX KOHCTPYKLUWUW B Anana3oHe 4acToT no ocam X, Y, Z u cyMMapHbIe;

- 3KBMBANEHTHLIE MEXaHUUYECKMEe HaMNpPSKEHUSI BO BCEX TOUMKAX KOHCTPYKLIMW.

5.3.11 [nsa oueHku nokasatenein cTonkocTn A K BO3LENCTBUIO CTaTUYECKUX HAarpy30K CpaBHUMBAIOT pac-
CYMTAHHbLIE BbIXOOHbIE XapaKTEPUCTUKA C AONYCTUMbIMU 3HAYEHUAMK, 3a0aHHLIMW B HOPMAaTUBHbLIX JOKYMEH-
Tax U TEXHWYECKOWN AOKyMeHTauuu:

- NepemMelLeHNs] BO BCEX TOWMKAX KOHCTPYKLUM B AManasoHe 4acToT no ocam X, Y, Z u cymMmapHble nepe-
MELLEeHUs He OOIPKHBI MPEeBLILIATE MAaKCUMAanbHO AOMYCTUMbIX 3HAYEHUN;

- 3KBMBAMNEHTHbIE MEXaHWYeCKWe HanpsKeHWs BO BCEX TOYKAX KOHCTPYKLWKM He OOIMKHbI MpEeBbIWATb
MaKCMMarnbHO JOMNYCTUMOE 3Ha4YeHME.

B npunoxeHun A npuBeneH npuMep NogCUCTEMbI BUPTYalbHbIX UCNbITAHWIA 3NEKTPOHHOW annapaTtypbl
Ha BO3OENCTBUE CTATUYECKNX Harpy3oK 1 pesynstatoB ee paboTbl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep noacucTemMbl BUPTYanbHbLIX UCN bITaHUN QHEKTDOHHOFI annapatypbl
Ha BO3AeWCTBUE CTaTUYECKUX Harpy3okK U pe3ynbTaToB ee paGOTbI

MpumMepoM MOACUCTEMBI BUPTYanbHbIX UCMBITAHWIA 3NEKTPOHHOW annapaTypbl HA BO3OEWCTBUE CTAaTUYECKUX Ha-
rPYy30K SIBNAETCA COBOKYMNHOCTb nogcuctem poccuinckod CAIMP anekTpoHWKM B 4acTW BUPTYanbHbIX WCMbITAHUA — aB-
TOMaTW3UPOBaHHOM cucTeMbl obecnedeHna HagexHocTu M kadecTtBa annapatypel (ACOHWMKA) (https://asonika-online.
ru/), NnpegHasHa4yeHHoW Ans aHanuaa U obecneveHus ctonkocT A 1 3KE K KOMNNEKCHbIM TeNNoBbIM, MEXaHU4eCKUM,
3MNeKTPOMAarHWTHbIM BO3OEWCTBUAM, YCTANOCTHOW MPOYHOCTU K TENNOMEXaHUYECKMM BO3AENCTBUMAM, ANA CO34aHUS KapT
pabounx pexumoB KB, ananusa nokasatenen HagexHocTn A n cosgannsa undgposeix aBonHuKoB A n IKB.

ACOHWMKA — 310 3aMeHa HaTypHbIX UCMbITaHUIA onbITHeIX 06pasuos 3A 1 3KB BUMpTyanbHeEIMW UCMEITAHUSAMU Ha
BHELUHWE MEXaHWYEeCKUE, TEMMOBLIE, 3MNEKTPOMArHWTHLIE U APYrMe BO3OEWCTBUSA ELLe [0 MX U3roTOBMEHUs. JTO 3HaYu-
TenbHasi 3KOHOMMWSA OEHEXHbIX CPEACTB M COKpalleHue cpokoB co3gaHua 3A u KB npy ogHOBpEMEHHOM MOBLILLEHUN
Ka4yecTBa W HA4EXHOCTU 33 CHET COKPALLEHMWA KONMMYECTBA HaTYPHbIX MCMbITAHWA.

Ha aTtane 3CcKM3HOrO NPOEKTUPOBAHUA 3MEKTPOHUKN ([0 CO30aHUA 3NEeKTPUYECKUX cxeM, YepTexei u 3D-monenei)
WCMONb3YOT Cneaylolme NoACUCTEMBI:

ACOHWMKA-M: nogcuctema aHannaa TUMNOBbIX KOHCTPYKUWA Bnokos 3A 1 3KB Ha MexaHuveckne 1 TENNOBbIE BO3-
percteva (3D-moaenb KOTOpbIX ELLEe He Co3aHa, C BO3MOMXKHOCTBIO YCKOPEHHOIO CO3aaHusa MOAENW B CNeLMana3nposaH-
HOM WHTepdeiice);

ACOHWKA-M-LWKA®: nogcucteMa aHanmaa TUMNoBbIX KOHCTPYKUKMA WKadoB DA Ha MexaHU4eckue 1 TennoBble BO3-
peiictena (3D-moagens KOTOpbIX eLle He co3aHa, C BO3MOMXHOCTBLH YCKOPEHHOTO CO34aHWMsa MOAENN B CNELMan3npoBaH-
HOM UHTepderice);

Ha atane TexHW4eckoro NpoekTMpoBaHWs (Nocne co3gaHus ANeKTpUYeckux cxem, deptexen um 3D-mopeneit) vc-
MONb3YHT CNeayoLLY0 NOACUCTEMY:

ACOHWMKA-M-3D: nogcvcteMa aHanuaa v obecnevyeHns CTOMKOCTU MPOU3BONbHbLIX 06bEeMHBIX KOHCTPYKLMA A 1
IKB K MexaHU4eCcKUM U TeNNoBbIM BO3AEWCTBUAM C BO3MOXHOCTLI0 MMNOPTa reoMeTpuu 13 pasnuursix CAD-cuctem.

Ha Bcex aTanax NpoeKkTUPOBaHWA AMNEeKTPOHWKX UCMONb3YIT Creaylolwme NogcucTeMsl:

ACOHWMKA-MI: nogcuctema naeHTMdUkaumm mn3nko-MexaHudeckux U Tennodmnanyecknx napaMmeTpos Mogenemn
3A n OKB;

ACOHWKA-B[: nogcuctema ynpaeneHusa 6azamu gaHHeix 3KB n matepuanoB no reomeTpuyeckum, prusmko-Mexa-
HWYECKMM, YCTanoCTHbIM, TENNMO(MU3UYECKMM, SMEKTPUYECKUM N HAAEKHOCTHBIM NapaMeTpam.

Peaynetathl patotsl nogcuctemsl ACOHWKA-M-3D npencraeneHsl Ha pucyHkax A.1—A.6.

MpoBoanUTCA KOMBMHUPOBAHHLIN pacyeT (3aAaHbl OOAHOBPEMEHHO AaBMeHWe, rpaBuTauusa U TENNOBOE pacluvpe-
Hue). [Npwn 3ToM gaBneHve, 3aaaHHOe ANA BCEX BHELLHUX NoBepxHocTel bnoka, pasHo 5000 Ma. HavaneHasa Temnepatypa
paeHa 20 °C, KkoHe4YHas Temnepatypa pasHa 60 °C.
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PucyHok A.1 — KoHcTpykuus Bnoka 3A, umnoptupoBaHHaa u3 CAD-cuctembl B nogeuctemy ACOHUKA-M-3D
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PucyHok A.2 — ABTomaTuyeckoe paszbneHne Ha KOHEYHbIE 3NeMEHTDI

& ACOHUKA [=[a[ x|

HazsaHwe TonwwHa A
134 AMP3 TOCT 17232-99 (Be3 TepMOOBpPabOTKHK) oT 25 go 80
135  |AMr3 FOCT 17232-95 (6e3 TepmoobpaboTem) ot 11 30 25
136 AMP3.M FOCT 21631-76 (63 TepMOOBPaBOTKM) oT 5 a0 10.5
137 AMrS.M4 TOCT 21631-76 4
138 AMre rocT 17232-99 (6es TepMooBpaboTkm) o7 11 go 25
139 [AMrE MOCT 17232-99 (Bes TepMOOBPabOTKHN) oT 25 go 50
140 AMre rocT 17232-95 [6es TepMo0BpaboTKM) ot 50 go 80
141 AMrE rOCT 21488-97 (Bes TepmooBpaboTin) ot 8 go 300
142 AMPe rocCT 21488-97 (6e3 TepMooBpaboTKK) ot 300 go 400
143 AMre.broCT 17232-99 (6ez TepMo0BpaboTKK) ot 11 go 25
144 AMre.broCT 17232-99 (fe3 TepMoobpaboTKy) oT 25 go 50
145 AMrE.ETOCT 1723299 (6es TepmooBpaboTul ot 50 a0 80 b

Mowcks [150 M 18

o MpuHate > OTmena

PucyHok A.3 — [uanoroBoe okHo Ansa Belbopa matepuana u3 6asbl gaHHbIX
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Mpuéop
3a34aiTe NapaMeTpel MaTepuana

Mexanmueckme | yeranocrheie | Tennoseie | Aononnurensro |

Tun maTtepwrana
& 3arpysute us B4 | ‘7 2

{* z0TponHLIiA " OpToTponHkIi

MnoTHOCTE [Kr/M* 3] |T46D

Mogyne ynpyrocru, [[Ma] IZG?

KozdduuneHT MyaccoHa, [0TH. &a,] ICI.Z?

Aonyctimoe HanpaxeHdue [MMa) I 200

K03 PUUWMEHT MEXaHWYECKHX NOTERL

AnA BUBPauMK [0TH. ea.] I0.0E

ana yaapa [oTH. ea.] IG.OO1 5

[V YUWTHIBAT HEAWHEMHOCTE

KoadduumenT 3aemcmmocti KMIN oT HanpaxeHna

AnA EMGPALKMK [0TH. ea.] IE.EE—B

AnA yaapa [oTH. ea] |eE-6

ACOHMKA

? Cnpaeka 'f MpuHATE | X OTMeHa |

PucyHok A.4 — [lnanoroBoe OKHO AN4 3afaHud napameTpos Matepuana
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Mepemewenne | Hanpaxenne

NepemMeweHue

CyMMapHoe

(rar)
0.1599
0.1422
0.1244
0.1066
D.08885
0.07108
0.05331
0.03554
0.01777
0

PucyHok A.5 — CymmMapHble nepemMelleHus BO BCEX TOUKax KOHCTpYKUuKM Brioka A

Mepemewienne | Hanpaxenne | % OT gonyctumbix

Hanpsokexnve
IKENBANEHTHORE
(MNa)

1259
1119
979.5
839.6
699.7
559.8
419.8
279.9
140.0
0.08490

PucyHok A.6 — 3KBUBANEHTHbIE MEXaHUYeCcKMe HanpssHKeHUs BO BCeX TOUYKaX KOHCTPYKUWK Brioka 3A

11
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