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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-
rynMpoBaHuio U MmeTponorum ot 6 centabps 2023 r. Ne 811-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 BNeKTPOHHOW annapatypbl (3A) K cTauMoHapHBIM TEMNMOBLIM BO3AEUCTBUAM Ha paHHUX 3Tanax npoek-
TMpoBaHus DA Ha OCHOBe MaTeMaTW4YeCKoro MoAenMpoBaHus U BUPTYanbHbIX UCMbITaHWA 3A Ha cTauuoHap-
Hble TennoBble BO3AENCTBUS ANS CHUKEHUA 3aTpaT Ha paspaboTKy, NpoM3BOACTBO M 0BCNyKUBaHWE 3a cYeT
NOBLILLIEHWUA KadyecTBa paspaboTok.

HacToAluniA cTaHgapT pacnpocTpaHsaeTca Ha nokasaTenu CTOMKOCTUM 3A K cTaluMoHapHbIM TENMNoBbIM
Bo3feicTeuaM. Llensto cTaHOapTa ABNSAETCA aBTOMAaTMU3aLMsl aHanuaa nokasartenei ctoikocT SA K cTauu-
OHapHbLIM TENMOBLIM BO3AEWCTBUAM C MPUMEHEHMEM MATEMaTUYECKOro MOAENMPOBaHUA U BUPTYanbHbIX UC-
NbiTaHUA DA Ha cTauMoHapHLIe TeNNoBLIe BO3OEACTBUSA, CHIKEHME 3aTpaT Ha pa3paboTky, NPoM3BOACTEO U
obcnykuMBaHWe 3a cHeT NOBbILLEHWSA KadecTBa pa3paboTok.

MpumeHeHWe MaTemaTU4eckoro MogenupoBaHns U BUPTYanbHbIX UCNbITaHWMA A Ha cTauMoHapHble Te-
NMNOoBbLIe BO3AEACTBUS HA paHHUX aTanax NpoeKkTUPOBaHWUA 40 U3rOTOBMNEHWs ONbITHOrO 0bpaslua no3BonuT us-
fexartb 0TKazoB JA UMW 3HAUUTENBHO COKPaTUThL UX Ha 3Tane UCnbiTaHWiA ONbITHOrO 0Bpasla, cokpallasa Tem
caMbIM KONMMYECTBO WCMbITAHWIA OMbITHOrO 06pasua, BO3MOXHbLIE UTepaLMmn Nno gopaboTke 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 cToMkocTU 3A K CTaUMOHapHbLIM TEMNOBLIM BO3AENCTBMAM HATypPHbIX UC-
NbiTaHWiA 3A Ha cTauMoOHapHLIE TENNOBbLIE BO3AGNCTBUS HEBO3MOXHO, TaK Kak aHanu3 NpoBoasAT elle A0 13-
rOTOBMEHUst oNbITHOro obpasua. BupTyanusauns ucneiTaHuii 3A Ha cTauMoHapHbLIE TENNOBLIE BO3AENCTBUS
npy aHanuae cToMkocTU DA K CTaLMOHapHbLIM TENMOBLIM BO3AeACTBUAM sAiBnaeTca GesansTepHaTuBHON. Bes
NPUMEHEeHUsT MaTeMaTUYeCKoro MO4enMpoBaHMsa HeBO3MOXKHO ONpedennTb nokasaTenu CToMKocT DA K cTa-
LMOHAPHBLIM TENMOoBLIM BO3OeACTBMUAM. Takoi noaxoq ABnseTcs MHOPMaTUBHLIM, Tak Kak bnarogaps emy
Ha aTane NPOeKTUPOBaHWUA OTCNeXnBaeTcs 6ONbLIMHCTBO BO3MOXHLIX 0TKa30B 3A Mo TEnnoBbIM XapakTepu-
cTukam, u achPeKkTUBHBLIM, Tak KaK 1U3-3a HeJopaboToK NPoeKTMpoBaHMsa A, BCKPLITLIX yXKe MyTeM HaTypHbIX
MCNbITAHWUA, BO3MOXHO MHOXECTBO UTepauui: nopaboTka NpoekTa — UCNbLITaHUA onbiTHOro oGpasua — [o-
paboTka MpoekTa W T. 4., YTO 3HAYUTENbLHO YBENMYMBAET CPOKM 1 CTOMMOCTbL pa3paboTku.

HacTosiuumin ctaHgapT onpegenseTt TpeboBaHWA K NoAcucTeMe BUPTYanbHbIX UCTIbITaHWMA 3A Ha cTauu-
OHapHbIe TENMOBbIe BO3AENCTBUSA.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NMOOCUCTEMA BUPTYAINbHbLIX UCMbITAHUA SNTIEKTPOHHOW AMNMAPATYPbI
HA CTALMOHAPHLIE TENNOBLIE BO3OEXNCTBUSA

Electronics automated design systems.
Subsystem of virtual testing of electronic equipment to stationary thermal effects

Dara Beepenus — 2023—10—01

1 O6bnacTb NpUMeHeHus

1.1 HacToawmi ctaHaapT npegHasHaded ans npuMeHeHus npegnpuaTMsMi NPpOMbILLNEHHOCTA U opra-
HU3aLUMUAMM NPU UCMONb30BAHUN LUGPOBLIX BONHWKOB 3NeKTPOHWKM U CALS-TeXHONOTMIA Ha paHHUX 3Tanax
NMPOEKTUPOBAHMSA, M3TOTOBIEHUSA U MCMbITAHWIA 3NEKTPOHHOW annapaTtypbl (3A), a TakKe Ha BCex Mocrneayo-
LMX 3Tanax }Xnu3HeHHoro umukna 3A.

1.1.1 MNogcucTemy BUPTyanbHbIX MCMbITaHWA A Ha CTauMOHapHbIe TeMNoBble BO3AENCTBUS MPUMEHSIIOT
Ha paHHUX 3Tanax NpoeKkTUpoBaHMa A crneayoLLero HazHauvYeHUs: MPOMBbILLMEHHAS, NS 3HEPreTUKN, 0BOPOH-
HO-NMPOMbILLNEHHOIO KOMMNIEKca, a3pOKOCMUYECKOW OTPAcnu, CyAOCTPOEHUs, MeEAULIMHCKAsA, aBTOMOBUNbLHas,
AN HaBWraumm v paguornokauuu, notpebutensckas, ona ucKkanbHoOro U Toproeoro obopyaoBaHWs, CBA3M
(TENekoMMYyHUKaLMK), BbIYUCIIMTENBEHOM TEXHUKW, A8 aBTOMaTM3aluy M MHTenSeKkTyanbHOro ynpaeneHus,
cuctem 6e3o0nacHOCTU, CBETOTEXHUMKN, aBTOMaTM3MPOBAHHOIO TpaHCNopTa U ABWKYLLENCA pODOTOTEXHUKN.

1.1.2 3A COCTOUT U3 BNEKTPOHHBIX LWKagOB 1 GNOKOB, NeYaTHbIX Y3M0B M 3NEKTPOHHON KOMMOHEHTHOW
6asbl (BKB) (MuKpocxeM, TpaH3UCTOPOR, PE3UCTOPOB U T. 4.).

1.1.3 Ha 3KB 1 3A oka3blBalT BNUAHWE CTauNoHapHbIe Tennoeble Bo3gelcTeusa. CTauMoHapHble Te-
NNoBble BO3OENCTBMSA MOryT NpUBOAUTL K HecooTBeTcTBUAM OKB n A TpeboBaHusAM Kk MX CTOMKOCTK (NMpod-
HOCTWM W YCTOWYMMBOCTM) K CTaLMOHAPHbLIM TeNnfIoBbIM BO3OelcTBUAM. HacTosawmii cTaHgapT ycTaHaBnMBaeT
OCHOBHbIE MOMNOXEHUSA TEXHOMNOTMU, NO3BONAKLLENA NPOBOAUTL aHanu3 nokasaTenen cToikocTn 3A K cTauum-
OHapHbLIM TEMNMOBbLIM BO3AENCTBUAM C NPUMEHEHWEM MaTeMaTUYECKOro MOAENMpoBaHUs U BUPTYarnbHbIX UG-
NbiTaHWA SA Ha cTauMOHAPHbIE TENMoBble BO3OEACTBUA NPW NPOEKTUPOBAHNUN.

1.2 AHanus nokasatenen cTornkocTM JA K CTauMOHapHBIM TENMNOBLIM BO3LENCTBUSAM HeoBXoamMmo ocy-
LLEeCTBNATb HA PaHHUX 3Tanax NpoekTUpoBaHna 3A nocpecTBOM NPOBeAEHNS MaTeEMaTUYeCKoro Mogenunpo-
BaHUA ¥ BUPTyanu3auumn UcneiTaHuidi A Ha cTauuoHapHble TeNSI0Bble BO34ENCTBUSA MPW NPOEKTUPOBaHWK.

1.3 [Ina aHanu3a nokasaTtenen CTOMKOCTU 3A K CTaUMOHApPHbIM TEMMOBbIM BO3AEACTBUAM METOAOM
mMaTteMaTU4yeckoro MoZenupoBaHus (BupTyanusauuum ucnbitaHuin KB 1 3A Ha cTauuoHapHble TennoBble
BO30eNCTBMA) CneayeT NpMMeEHSTb aTTECTOBaHHbIE NpOrpamMMHble CPEACTBA, a Npu HeobxogumocTM — atTe-
CTOBaHHbIE NporpaMMHo-annaparHble cpeactea. TpeboBaHuA K NnporpaMMHo-annapaTHbIM CcpedcTBam ycrta-
HaBNWMBAKTCHA NO COrMacoBaHMIO C 3aKasdnKkamu.

2 HopmaTuUBHbIe CChINKX

B HacTosilleM cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKU Ha cnefyrolue cTaHaapThbl:

FOCT 16962 WN3penusa anekTPOHHOM TEXHUKN W 3NEeKTPOTEXHUKKU. MexaHuYeckne 1 KnmmaTudeckme BO3-
nencteuna. TpeboBaHMA U MeToAbl NCMbITAaHWUIA

FOCT 16962.1 N3pgenus anekTpoTexHudeckue. MeToabl UCNbITAHWIA HA YCTOWYMBOCTb K KNUMaTUYECKAM
BHELUHUM BO3AENCTBYOLLNM hakTopam

MapaHune ochbuumnansHoe
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FOCT 21964 BHelwHne Bo3gencTByOWMe akTopbl. HOMeHKnaTypa v xapakTepucTukn

MOCT 30630.0.0 MeTogbl UcnbITaHWA Ha CTOMKOCTb K BHELUHWM BO3O0ENCTBYHOLMM (hakTopam MalluuH,
NpuBOPOB U OpYrux TexHu4Yeckux nagenui. Obwme TpeboBaHua

FOCT 30630.2.1 MeToabl UCMBITAHWA HA CTOMKOCTb K KNMMMAaTUYECKUM BHELLUHUM BO34ENCTBYHOLUM dak-
TOpam MalluH, NpUBOPOB U OPYIUX TEXHUYECKUX M3aenui. MicneiTaHus Ha yCTOWYMBOCTb K BO3AEACTBUIO TEM-
nepaTtypbl

FOCT P 57700.37 KomMmnbloTepHble Moaenu n moaenupoeanuve. Lindpoebie gBoiiHukM nznenui. Odwime
MOMNOXeHNs

FOCT P 70201 CucTembl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHKUA 3NEKTPOHUKK. ONTUMansLHOe coYeTa-
HWUE HaTYPHbIX U BUPTYanbHbIX UCALITAHWA 3NEKTPOHUKM HA HaOEeXHOCThL U BHELLUHWe BO34eNCTBYOLWMe paKTo-
pbl. TpeboBaHuA 1M NOPAOOK NPOBELEHUS NPU BLINONHEHWM TEXHUYeCKoro 3agaHua Ha HNOKP

rOCT P 70291 CucTeMbl aBTOMAaTM3MPOBAHHOMO NPOEKTUPOBaHWA 3nekTpoHuKkK. CocTaB M CTPyKTypa
CUCTEMbI aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBaHNA SNEKTPOHHOW annapartypbl

Mpumevanme — [pn NONbL3OBAHUMN HACTOALLMM CTaHZAPTOM LENecoobpasHo NpoBEpUTL AeMCTBME CCbINOY-
HbIX CTAHOAPTOB B MHMOPMAaUMOHHONW CcUCTEME OBLLEro NoMb30BaHUA — Ha oduumansHoMm caiTe degepansHoro areHT-
CTBa M0 TEXHUYECKOMY PEryrnupoBaHnio U METPONOTMA B CETWU MHTEPHET UINK MO eXerogHoMy MHOPMaLKMOHHOMY yKasa-
Tenw «HauMoHanbHble CTaHaapThI», KOTOPLIA ONyBNUMKOBaH MO COCTOSIHWIO Ha 1 AHBAPA TeKyLLero roga, M no Bbinyckam
EXEeMEeCAYHOro MHPOPMALMOHHOTIO yKasatensa «HauuoHansHble cTaHaapTe» 3a Tekylwmii rod. Ecnm sameHeH CobinoyHbIin
CTaH@apT, Ha KOTOPLIM AaHa HeaaTMpOBaHHAA CCbINKA, TO PEKOMEHOYETCS UCMOMNbL30BATL ASMCTBYIOLLYIO BEPCUMID 3TOrO
CTaHAapTa C YYeTOM BCEX BHECEHHLIX B AaHHYH BEPCUI0 U3MEeHeHUIA. Ecnu 3aMeHeH CCbIMOYHbLIA CTaHOApT, Ha KOTOpbIi
[AaHa OaTMpoBaHHas CCbifKa, TO peKOMEeHAYeTCA UCNonb30oBaTe BEPCUKD 3TOT0 CTaH4apTa C yKasaHHbIM BhilUe roAoM yT-
BepaeHus (NpuHATKS). Ecnn nocne yTBepKOeHWs HAacTOSLLEro CTaHaapTa B CChITOMHBLIA CTAHAAPT, HA KOTOpLIA OaHa
AaTUpoBaHHas CChbINKa, BHECEHO U3MEHEHWe, 3aTparMeBaroLLlee NonoxeHne, Ha KOTOPOe JaHa CChinka, TO 3TO NONOXKEHUe
pekoMeHOYeTCcA NPUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHusl. ECNK CCbiNoYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, TO Nono-
)KeHMe, B KOTOPOM [aHa CChINIKA Ha HEro, PEKOMEHOYETCA NPUMEHATL B YACTU, HE 3aTPar1BaloLLen aTy CCbInKy.

3 O6wme nonoxeHun

3.1 HacTtosilwmin ctaHgapT ycTaHasnuBaeT TpeboBaHUA K aBTOMAaTM3MPOBaHHOMY aHanusy nokasaTtenen
CTOMKOCTU 3A K CTaUMOHAPHLIM TENMOBLIM BO3OEWCTBUMAM Ha OCHOBE MaTeMaTM4YeCKOro MOAENMPOBAHUSA U
BUPTYyanbHbIX UCNbITAHWIA A Ha cTaluMOHapHLIE TENMNOBLIE BO3AENCTBUS.

Ons 0oCTUXeHUA NoCTaBMEHHONW Lienu B CTaHA4apTe YCTAHOBNEHL! cnefyLlme eavHble TpeboBaHus:

- K TEXHOMOrMM aBTOMaTU3NPOBAHHOIO aHanusa nokasaTteneil cTolkocTu 3A K cTauMoHapHbLIM Tenmno-
BbIM BO3AENCTBUAM;

- noAcucTeMe BUPTYanbHbIX UCTBITaHWA DA Ha cTauMoHapHbIe TenoBble BO3LEWCTBUSA.

3.2 3KB u 3A B 0bLuem criyyae ABNATCS TENNOBLIAENAKLWUMM.

3.3 OcHoBHbIe BUAbI TENNOOOMEHA — KOHAYKUUA, M3MyYyeHre, eCTECTBEHHAS W BbIHYXOEHHAs KOHBEK-
ums.

3.4 OpraHusauus paboT no NpUMeHeHW TEXHONMOrMU aBTOMATU3MPOBAHHOIO aHanusa nokasaTenemn
CTOMKOCTU 3A K CTaLUMOHAPHbLIM TEMMNoBbIM BO3OEACTBMAM Ha OCHOBE MaTeMaTM4YeCcKoro MOAEenMpoBaHUA U
BUPTYyanusaunn ucnbiTaHuin A Ha cTauMoHapHble TeMMnoBble BO3AENACTBUS NMPU MPOEKTMPOBaHMKM YCTPOEHa
cornacHo MOCT 21964, TOCT 30630.2.1.

3.4.1 TexHonorva npegHasHa4veHa Ons UCNonNb30BaHUSA NogpasgeneHnamMn npegnpuaTuin, Ha KoTopble
BO3MOXeEHbI COOTBETCTBYIOLLME 3a4au4n.

3.4.2 ABTOMaTM3UPOBaHHbIAN aHanM3 nokasaTenen cToMKocTM 3A K cTaluWMoHapHLIM TENNOBbLIM BO3ael-
CTBUSAM AOnycKaeTcs MPOBOAUTL Ha OCHOBE METOO0B MaTemMaTU4ecKoro MoAernupoBaHUA U BUPTyanusauuu
MenbiTaHuini 3A Ha cTauMoHapHble TennoBble BO3AeACTBMS C UCMOMNb30BaHWEM Crneunann3npoBaHHOro npo-
rpammHoro obecnedeHus [5].

4 TexHONOrnsa aBTOMaTU3UpPOBAHHOIO aHanM3a nokKasaTterne CTOMKOCTU
3MIEKTPOHHOM annapartypbl K CTaLMOHAPHbIM TENMOBbIM BO3AEeNCTBUAM

4.1 KoHe4HoW Lenbilo aBToMaTu3nMpoBaHHOTO aHanusa ABnseTcs onpeaeneHne npurogHocTu JA K 3Ke-
nnyatawum Wnu xpaHeHuto nNpu BO3AeNCTBUX NOCTOAHHOW TemnepaTypbl M NOCTOAHHON MOLLHOCTW COrMacHo
FOCT 16962, TOCT 30630.0.0, FOCT 16962.1.
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Tawke paccMaTpuBaeTcs MaTemMaTU4eCcKOe MOAENMPOBaHWE W BUPTyanu3auus ucnoitaHuii A Ha cTa-
LWOHapHbIE TEMMOBbLIE BO3AEWCTBUA C NOBbLILLIEHHON TeMNepaTypol OKpyXatLlen cpeabl (B KpUTUHECKUX pe-
XUMax, B TOM YUCMEe HEBOCMPOW3BOAUMbLIX NMPU HATYPHBIX UCMBITAHUSX).

O6bekTamMmu BUPTyanbHLIX UCNBITAHWUIA ABMNSIOTCS:

- MPOWU3BOMNbHLIE KOHCTPYKUKMK WKadoB 1 bnokoe BA, 3D-mogenu KOTOpbIX OTCYTCTBYHOT;

- MPOMW3BONbHbIE KOHCTPYKUMK WKadoB 1 6nokoe 3A, 3D-mogenn kKotopbix cozgaHsl B CAD-cuctemax
B hopmate STEP;

- TUMNOBbLIE KOHCTPYKUMK LWKadoB 1 6rnokos 3A, 3D-moaenn KOTOpbiX CO34aHbl B CNeunanu3npoBaHHOM
UHTepderice NOACUCTEMbI BUPTYanbHbLIX UCNBITAHMIA A Ha CTalUMOHapHLIE TENMOBLIE BO3AEACTBUS;

4.2 OueHNBaEMbIMU XapaKkTepuCcTUKaMUN ABNSATCH NOCTOAHHbIE TEMMNEPATYpPLI B yanax mogenein 3A.

4.3 YcnoBus NpoBeAeHUA BUPTYanbHbIX UCNbITAaHWUIA

4.3.1 Hann4yne poccuinckoro nporpaMmmMHoro obecnedeHns, npeaHasHa4yeHHoro ans Mmogenuposanus A
Ha cTauMoHapHble Tennosble BO34eNCTBUA, BHEAPEHHOro Ha BedyLwmx npegnpuatuax Poccuninickon ®egepa-
LWK1, KOTOPOE SBMAETCH COCTABHOW YacTbK CUCTEMBI aBTOMATU3MPOBaHHOIC npoekTupoBaHusa (CAMP) 3A B
cootBeTtcTBMM ¢ TOCT P 70201, TOCT P 70291.

4.3.2 Hanuuue koppekTHoi 3D-momenu 3A B dpopmaTte STEP, oTBeuatoLleid TpeboBaHUAM NO ycTpaHe-
HWIO OWMOOK, YNPOLLEHWIO U COXpaHeHuo Mmogenu [5].

4.3.2.1 TpeboBaHUs No ycTpaHeHU OLIMBOK:

- He JOmKHO BbiTb NepecedyeHnn getanen. OHW OOMKHbI KacaTbca Opyr Apyra;

- 0ofHa AeTarnb JOIKHA KacaTbCs APYrol Nno HEKOW NOBEPXHOCTH ¢ Kakol-nnbo nnowansko. He gonycka-
I0TCS BapuaHThbl, KOrda ofHa AeTanb KacaeTcs ApYrow no NUHUKM UK B TOYKe (MOBEPXHOCTBLID KacaHus ABYX
JeTtanei aensieTcs NUHUS UNKU ToUKa);

- He JOMKHO BbiTh cBOBOAHO BUCALWMX AeTanei. OHW OOMKHBI UMETb COEOMHEHWS C APYIMMIW AeTansiMu;

- pa3beMbl C OTBEPCTUAMM HEOBXOOAMMO MOMHOCTBK) 3aNOSIHUTL Marepuarnom (He OOIKHbl 0CTaTbCs
WTbIPbKWA U OTBEPCTUS).

4.3.2.2 TpeboBaHUs No yNpPOLLEHWNKD MOOENN:

- cnepyeT ybpaTb BCe KpenexXHble AeTanu, BCe BUHTHI;

- cnepyeT ybpaTb acku, NbICKU, MeNKUe CKpyrneHus (C paguycoMm < 2 Mm);

- MOBEPXHOCTW CMOXHON (POpMbl — MeErnkMe opebpeHnst KpynHbIX NoBepxXHocTen — Heobxogumo cae-
naTtb rmagknumu;

- Cn1 B MOAENW ecTb WEeCTUrPaHHUKM (B CeYeHUW AeTanu LeCTUrpaHHWUK), HanpuMep CTONKKM aTae-
POYHOWM KOHCTPYKUWK, CriedyeT CKPYrMnTb rpaHun LecTUrpaHHuKa paguycoM cKpyrineHus 1 mMm;

- cregyeT yoanuTb BCe OTBEPCTUS BCeX AeTarnen, KpoMe KpenexXHbIX OTBepCTUi;

- Heobxogumo nogobpaTk NNOTHOCTKU AeTanei Takum obpasom, yTobbl Macca 3A, BKNOYas neyaTHble
yanbl, KB, pazbeMbl, paBHsiach M3HavanbHO 3a4aHHOWM;

- cnegyeT BbibWMpaTb OMUMIO «TBepAble Tenma» npu coxpaHeHuu B copmaTte STEP mogenwn B
CAD-cuctemMe, B KOTOPOW co3daBanach AaHHas Moenb.

4.3.3 Hanuuuve cnegytowux Tennodusnyecknx napameTpos Matepuanos JA:

- KoahhuumeHT TeNNonNpoBROAHOCTM Marepuana;

- KO3hpULUMEHT CMa3KK;

- CTEeNeHb YepHOTbl MaTtepuana.

[aHHble napameTpbl MOryT BblTb NONyYeHbl NyTeM MaeHTUdUKaLnn.

4.4 PeXXMMbl BUPTYanbHbIX UCNbITaHWUIA

ﬂapar\neprl CTauymnoHapHOro TennoBoro BO3JENCTBUSA:
- UCTOYHUK MOCTOSAHHOM MOLLIHOCTMU;

- WCTOYHMK MOCTOAHHOW TeMneparypbl;

- AaBrieHune OKpyXarLlwero Bos3gyxa.

ﬂ,J'IFI BbIHy)K,EleHHOIZ KOHBEKUWW 3a0aeTCA TakxKe!

- CKOpPOCTb BO3OYLIHOIO NOTOKA;

- CKOpPOCTb oxXnaxaawLlen XMaKocTn B KaHarne.
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4.5 MNopagok npoBegeHUA NUCNbITAHUNA

4.5.1 MNpoBogAaT nouck (MaeHTudMKaum) Tennouandecknx napameTpoB MaTepranoB JA, yKa3aHHbIX
B 4.3.3.

4.5.2 HangeHHble napaMmeTpbl MaTepuanoB JA 3aHocaT B 6a3y faHHbIX 418 MCNONb30BaHUA B NpoLecce
MoZdenuposaHus.

4.5.3 Ngeanusaunsa (ynpoLleHne) NpoLeccoB Tennonepeaadn B KOHCTPYKUMAX WKadoB 1 Grokos JA,
OnA KoTopbix oTcyTeTBYOT 3D-mopenu. MNMpu nccnegoBaHun TemnepaTypHbIX Nonen 3A B TaknMx cnydasax Hau-
Bonee pacnpocTpaHeHHbIM ABMAETCH METO, 3NeKTPOTENNOBOW aHanornu [5).

4.5.4 MNMpoeogaT nogrotoBky 3D-mogenen:

- B dpopmate STEP KoHcTpykumin wkados 1 6nokos A B CAD-cuctemax, oTBevatowmnx TpeboBaHnsaM
Mo yCTPaHEeHNO OWKWOOK, YNPOLLEHUIO N COXPAaHEHUIO MOZenu, NpUBeaeHHbIM B 4.3.2.

- TUNOBBLIX KOHCTPYKUWIA WwWKados 1 Gnokos DA B cneynannuavupoBaHHbIX MHTepdercax.

4.5.5 MNpoBogaTt umnopT Mmogenen B hopmarte STEP KOHCTPYKUMIA B NogcUcTEME BUPTYanbHbIX UCMbITa-
HWIA 3A Ha cTaunoHapHble TeNnoBbIE BO3AENCTBMUS.

4.5.6 MNpoBoasT BUpTyanbHble UCMbITaHUA A Ha CTauMOHapHbIE TEMMOBblIE BO30EACTBUA C NPUMEHe-
HWeM MOLENUPOBaHWs TEMMOBLIX NpoLeccoB B 3A Ha cTaluoHapHble Tennosele Bo3aencTeua. OnpegenswT
TeMnepaTtypbl BO BCEX y3MNax MOAENW TEMNNOBbIX MPOLECCOB, MO KOTOPbIM PacCYMTbIBAOT BO3MOXHLIE TENno-
Bbl€ Neperpysku, To ecTb NPeBbILEHNUsT pacyYeTHBIX TeMMNepaTyp Hag MakcuMarnbHO ONYCTUMbIMK, 3adaHHbI-
MW B TEXHUYECKMX YCMOBUSX HA 3NEMEHTbI KOHCTPYKLMK DA.

4.5.7 lNo pesynbTatam BUPTYanbHbIX UCMbITAHWA COCTABNAIOT OTHYET, B KOTOPOM NPUBOAAT MHOpMaLuio
06 OLEeHMBaEMbIX XapaKkTepUCTMKax.

4.5.8 MecTo npoBegeHUsA UCNbITAaHUNA

WcnbiTaHusa moryT NpoBOAUTE:!

- caMu MpegnpuaTUS Npy HanM4uM NOACUCTEMbl BUPTYamnbHbIX MCMbITaHWMI 3A Ha cTauuoHapHbIe Te-
NnoBble BO34ENCTBUS;

- LleHTp koMneTeHUMA B 0Bnactv MogenupoBaHus U BUPTyanbHbIX UcnbitaHid KB n SA Ha BHelwHue
BO3ENCTBWS NO 3aKkasdy NpeanpusiTUs NpyM OTCYTCTBUMW Y HEro NOACUCTEMbI BUPTYanbHbIX UCMNbITAHUA 3A Ha
CTalMOoHapHbIe TENMOBLIE BOAENCTBUS.

4.6 O6paboTKa, aHanNnu3 1 oLeHKa pe3ynbTaToB UCTNbITAHUNA

4.6.1 UcnonbaytoT manbiin obbem Beibopku n < 50.

4.6.2 Vcnonb3yloT MeToabl ctatuctyeckon 06paboTku pe3ynsTaTtoB UCNbITAHWA.

BbluvcneHue BbIBOPOYHBIX YACTIOBbIX XapakTePUCTMK OCYLLECTBNAKT Npu ManoM obbeme BbIbopku. Bbl-
YUCIIAKT:

- BbIDOpOYHOE CpefHEE 3HAYEeHWE XapaKTepPUCTUKM TEMNMNOBLIX CBOUCTE;

- BbIDOPOYHYO OMCMEPCUID XapaKTEPUCTUKM TEMNMOBLIX CBOUCTB;

- BbIDOPOYHOE CpefHEeEe KBaApaTUYECKOe OTKIIOHEHUE.

4.6.3 OueHnBaeMble XapakTepuUCTUKX ONpeaensoT ¢ y4eTom pasbpoca Temnepatyp. [Ana kaxgon xa-
pakTePUCTUKKA ONPEeaensioT cpegHee 3Ha4YeHne M CpefHee KBaapaTnieckoe OTKIOHEHME.

4.7 MaTepMaano-TexuuquKoe obecneyeHMe UCNbITAHUNA

4.7.1 Ha pabouux cTaHUMaX Nonb3oBaTenei JOMKHO ObiTe YCTAHOBIEHO criedylollee NpuknagHoe npo-
rpaMMmHoe obecnevyeHue, oTeevatoliee TpeboraHusam 4.3.1:

- ANSA BAPTYanbHbIX UCNbITAHWIA KOHCTPYKUMK LWKadoB 1 bnokoB 3A, 3D-MoOenb KOTOPbIX OTCYTCTBYET,
Ha cTaunoHapHble TeNnoBble BO3AENCTBUS;

- ANSA BUMPTYanbHbIX UCTLITAHUA KOHCTPYKUMK WwKadgos 1 6rnokoB A, 3D-mogenn KOTopbiX CO34aHbl B
CAD-cuctemax B coopmate STEP, Ha cTauMoHapHble TeNoBble BO3OEWCTBUSA,

- 0N BUPTyanbHbIX UCMbITAHWMIA TUMOBbLIX KOHCTPYKUWIA Wwkados v bnokos 3A, 3D-mogenm KOTopbIx CO3-
JaHbl B cnelnanuanpoBaHHOM UHTepdence, Ha cTauuMoHapHble TeNMoBLIE BO3OENCTBUS.

4.7.2 lNepe4veHb Mogenen, NCnonb3yemblX 455 UCMbITaHWIA:

- Tononoruyeckne MoAernu TennoBbIX NPOLECCOB B BUAE Y3noB 1 BeTBeM, korga 3D-moaens OTCYyTCTBYET;

- 3D-mopgenu koHCcTpykuun 3A B hbopmarte STEP;

- 3D-mogenu KOHCTpyKUMiA DA, co3daHHble B CNeLnann3MpoBaHHbIX NHTepdencax.

4.7.3 PykoBoacTBa nonb3oBaTenei ¥ obyvaloline 3ByKOBble BMASOPONMKN K MPUKNagHOMY nporpamm-
Homy obecnedeHuto, ykazaHHoMY B 4.7.1.
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4.7.4 Heobxogumas kanudvkaumsa nepcoHana, cneunanncToB U NpyUBreKkaemMbiX CUM, NPOBOASALLMX UG-
NbiTAHWA:

aKKkpeauTaLuwus Nonb30BaTens NpUKNagHoro nporpaMMHoro obecneveHus, ykasaHHoro B 4.7.1, B LleHTpe
KOMMNeTeHUMIA B 0BNacTu MOAENMPOBAHUS M BUPTYanbHbIX UcnbiTaHui IKB n 3A Ha BHellHWe BO30eNCTBUS.

4.7.5 MNopsaoKk NoAroToOBKKM U CNOMb30BaHUA MaTepuanbHo-TEXHUYECKUX CPEACTB B Npouecce ucnbita-
HUIA:

- npuobpeTeHne U HacTpolka pabodynx cTaHLUuWNA;

- npuobpeTeHne 1 ycTaHoBKa Ha paboyMx CTaHUMAX NporpamMmmHoro obecneveHus, oTeedatoulero Tpebo-
BaHusaM 4.3.1 1 onucaHHoro B 4.7.1.

4.8 MNpoTokon ucnblTaHWn JOMKEeH cogepxaTtb cnefytowyio MHdopmaLluio:

- onucaHwe ToMonorMYecKknx Mogenei TennoBbIX NPOLECCOR;

- onucaHue TENMOBbIX rPaHUYHbIX YCIOBUM;

- onucaHue UCTOYHWKOB MOCTOSHHBLIX TEMMEepPaTyp;

- OnMMcaHuWe UCTOYHWKOB MOCTOSAHHbBIX MOLLHOCTEW;

- OLEeHMBaeMble XapakTepUCTUKU: TEMMepaTypbl B yanax Mmogenu 3A, KOTOpble HE JOMKHbLI MpeBbILAaTb
MakcUMansHO AONYCTUMbIE 3HAYEHWUSA, 3aaHHbIe B HOPMaTUBHbIX AOKYMEHTaX ¥ TEXHUYECKOW OOKYMEHTaLUNu;

- BbIBOAbLI NO pe3ynbTatamM UCMbITaHUM.

5 TpeboBaHuA K nogcucTeMe BUPTyanbHbIX UCNbITAHUA 3MEKTPOHHOMU
annapaTypbl Ha CTauMOHapHbIE TeNNoBbIe BO3AENUCTBUA

5.1 MNMoacuctema BUPTYanbHbIX UCMbITaHUA DA Ha cTauMoHapHLIe TEMMoBLIE BO3OAENCTBUSA OOMKHa OT-
BeyaTb TpeboBaHuam 1.3 u TOCT P 70201, aenateca coctaBHoW YacTeto CAMP 3A B cootBeTcTBMM ¢ TOCT
P 70291.

5.2 Heobxoanmo Hanudue 6asbl OaHHbIX MaTepuanos No TennoguaM4yeckum napaMmeTpam.

5.3 NMopspok npoBeAeHUA BUPTYanbHbIX UCNBITAHUNA

5.3.1 MNpoBogaT ngeHTudgrkayuio Tennogranyecknx napaMmeTpoB Mateprancs DA Mpu UX OTCYTCTBUM
B Dase gaHHbIX. MoeHTuduumnpyloT KoadduumeHT TENNONPOBOAHOCTM MaTepuana, KoadduuneHT cMmasku,
cTeneHb YepHOThl MaTtepuana. 3aHocaT MAeHTU(MLMPOBaHHbIE 3HaYeHWUs NnapaMeTpoB B a3y AaHHEbIX.

5.3.2 Ecnun obbektamn BUpPTyanbHbIX WCMbITAHWA ABMASKOTCA NMPOWU3BOMbHBbIE KOHCTPYKUWK LLKadgoB W
6rnokoe 3A, 3D-mogenu KOTOpbIX OTCYTCTBYIOT, CO34al0T TOMOMOrMYECKWe MOLENM TEMMOBbIX MPOLECCOB B
BUOE Y3NOB U BETBEW.

5.3.3 Ecnn obbekTamu BUPTyanbHbIX WCMbITAHUIA ABNAKTCA MPOW3BOMbHBIE KOHCTPYKLMW LIKadOoB U
onokoe 3A, 3D-mopenu koTopbix coszgaHsl B CAD-cuctemax B dhopmate STEP, npoBepsatoT BEINONHEHME Tpe-
©oBaHU NO yCcTpaHeHWo OLNBOK, YyNPOLLEHUIO U COXPAHEHUIO MOLENN.

5.3.4 Ecnn obbeKkTamn BUPTyanbHbIX UCMbITAHWIA ABMASKTCS TUMNOBLIE KOHCTPYKUMK WKadoB 1 Bnokos
3A, 3D-mopenu KoTopbix He co3aaHbl B CAD-cucTemax B chopmarte STEP, ux co3gaiT B cneuuanv3anpoBaH-
HOM MHTepdence.

5.3.5 MNpoeogat umnopt 3D-moaenu.

5.3.6 BeogaT martepuansl getanein w3 6asbl AaHHbIX UMK Tennoduandyeckme napameTpbl MaTepuanos
BPYYHYH NpW OTCYTCTBMW MaTepuanos B Da3e OaHHbIX.

5.3.7 MNpoBogaT aBToMaTMyeckoe pasbuenune 3D-MoOOeNM KOHCTPYKLMW HA KOHEYHbIE 3MEMEHTHI.

5.3.8 BeogAaT TennoBble rpaHn4Hbie YCNoBUA.

5.3.9 3agawT UCTOYHUKM MOCTOSIHHBIX TemnepaTyp.

5.3.10 3apgatoT MCTOYHMKWN MOCTOAHHBLIX MOLLIHOCTEMN.

5.3.11 MNpoBoaaT pacyeT KOHCTPYKUMKM DA Ha cTauMoHapHLIe TENNOBLIE BO3OENCTBUS.

5.3.12 B pe3ynsTaTte pacyeTta nony4yarT TeMNepaTypsl B yanax mogenu 3A.

5.3.13 [Ins oueHkn nokaszaTenen cToMkocTn A K cTauMoHapHbIM TENMNOBLIM BO30ENCTBUAM CPaBHUBAKOT
paccynTaHHble TeMnepaTypbl B yanax mogenu A ¢ 4ONYCTUMbIMU 3HAYEHUAMM, 3a4aHHbIMW B HOPMaTUBHbIX
OOKYMEHTax ¥ TEXHWYECKOW JOKYMEeHTauUun.

B npunoxeHun A npuBegeH nNpuMep NOACUCTEMbI BUPTYanbHbIX UCMNbITAHUIA 3A Ha CTauUOHapHbIe Te-
NNoBble BO3AEWCTBUA U pe3ynsTaToB ee paboThl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep nogcuctTemsbl BUPTYanbHbIX UCNbITaHUN SHEKTPOHHOﬁ annapaTtypbl
Ha CTauMOHapHblie TennoBbie BO3OEWUCTBUA U pe3ynbTaToB ee paﬁo‘rbl

[MpumepomM nogcucTeMbl BUPTyanbHbIX MCNbITAHWIA DA Ha CTauuoHapHble TEMNOBLIE BO3OENCTBUA ABMNSETCH CO-
BOKYMHOCTb noacuctem poccuiickon CAlMNP aneKTpoHWKKM B YacTK BMPTYanbHbIX UCMbITAHWA — aBTOMaTU3UPOBAHHOW CH-
cteMbl obecnevyeHusa HagexHoOCTU M KadecTtBa annapatypbl (ACOHMKA) (https://asonika-online.ru/), npegHasHa4YeHHON
Ans aHanuaa U obecneyveHns ctoMkocT 3A n KB K KOMMMEKCHBIM TeMMoBbIM, MEXaHUYECKM, 3MNeKTPOMarHMTHbIM BO3-
OeNCTBUAM, YCTanoCTHOW NPOYHOCTY K TENMNOMEXaHUYEeCKMM BO3AeNCTBUAM, AN co3faHus kapT paboymx pexumon JKB,
aHanusa nokasaTtenew HagexHocTu JA 1 co3gaHmna uMdpoBbix ABONHUKOB 3A 1 IKB.

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)
MCNOMb3YOT Cneayowme NoaCcUCTEMBI

ACOHWKA-T: noagcuctema aHanvsa u obecnevyeHns TENNOBbIX XapaKTePWUCTUK MPOU3BONbHbLIX KOHCTPYKUMIA 3A
(3D-mopenb KOTopbIX elle He co3haHa, C BO3MOXXHOCTbI0 YCKOPEHHOMO cO34aHus MOAENW B Crneunani3npoBaHHOM MHTEp-
theiice);

ACOHWKA-M: nogcuctema aHanmaa TUNOBbIX KOHCTPYKUKiA Bnokos 3A 1 KB Ha MexaHu4yeckne 1 TennoBble BO3-
penctena (3D-mogent KOTOpbIX elle He co3aaHa, C BO3MOXKHOCTLIO YCKOPEHHOTO CO30aHus MOLENN B CneLMann3mpoBaH-
HOM UHTEpdeice);

ACOHWKA-M-LLKA®: nogcucTeMa aHannaa TUMOBbLIX KOHCTPYKUMIA WkadoB DA Ha MeXaHUYeECKUE 1 TENIOBLIE BO3-
peictena (3D-mopent KOTOpLIX elle He co3aaHa, C BO3MOXHOCTLIO YCKOPEHHOTO CO30aHus MOLENN B CNeLMann3mpoBaH-
HOM WHTepdeice);

Ha aTtane TexHU4ecKoro NpoekTUpoBaHWUS (NOcne co3faHus 3MNeKTpUYecKUxX cxem, Yeptexei v 3D-mogeneit) mc-
nonb3yoT cnegyoLlmne NogcucTeMbI:

ACOHWMKA-M-3D: nogcuctema aHanuza 1 obecrnevyeHna CTOMKOCTU NPOU3BONbHbIX O6bEMHbBIX KOHCTPYKUKMIA OA 1
3KB K MexaHW4YeCKMM 1 TENNOBbLIM BO3AEWCTBUAM C BO3MOXHOCTBIO UMMNOPTa reoMeTpun M3 pasnuyHolix CAD-cuctem.

Ha Bcex aTanax npoeKkTUpOBaHWA 3NeKTPOHUKK UCMONb3YIT creaytolwme nogcucTemMb:

ACOHWMKA-MI: nogcucteMma naeHTUMUKaALMU PU3UKO-MEXaHUYECKUX U TennoduUanyecknx napaMmeTpoB Mogenen
3A n 3KB;

ACOHWKA-B[: nogcuctema ynpaenennsa 6asamu gaHHeix KB 1 matepuanor no reoMmeTpu4eckum, hrusmnko-mexa-
HUYECKWMM, YCTANOCTHbLIM, TENNOMUINYECKM, 3NEKTPUYECKUM Y HAOEXHOCTHEIM NapameTpam.

Peaynkratel pabotel noacuctem ACOHUKA-T n ACOHMKA-M-3D npencraeneHbl Ha pucyHkax A.1—A.11.

ny 1 /
Kopnyc
e Kopnyc

ny2

Y P P r’,}’,

/’I //// //‘/ ny3 |&= —

= = L
ny 1 ny 2 nys3
a) KacceTHeIn 6) STaxepo4HbIN

MY — neyaTHbIV y3en

PucyHok A.1 — brniok 3A (nepedHsas CTEHKa YCNOBHO HE NoKazaHa)
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OkpyxaroLlaa cpeaa,
1 fganyx l:ja Bxg,qen 6,7,89 COOTBETCTBYIOLLMX
obbeMoB
Boagyx 13 BHelLHeR
Z Kopnyc 10 CUCTEMBI
oXnaxgeHus
MevarHble y3nbl
G40 ny1, ny2, ny3
PucyHok A.2 — Mogenb TennoBbIX NPOLECCOB KacCceTHoro Gnoka ¢ npoaysom
Howmep yana Mmsa yana Temnepartypa, C
1 OKp cpeaa 20
2 Koprnyc 20,5
3 ny1 24,2
4 nyz2 24,9
5 ny3 24,2
6 BO3[ Ha BbIX KOpM 22,4
7 B0O34 Ha Bbix Y1 24,6
8 B0O3A Ha Bbix Y2 24,6
9 B0O34 Ha Bbix Y3 22,4

PucyHok A.3 — TemMnepaTypbl B yanax MoOenu TeNMoBbIX NPOLEeCcCOB KACCeTHoro broka ¢ npoayeom
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PucyHok A.4 — KoHcTpykuma Bnoka 3A, umnoptuposaHHas na CAD-cuctemel
B nogcucremy ACOHWKA-M-3D
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PucyHok A.5 — ABTomaTuyeckoe paszbneHne Ha KOHEYHbIEe 3NEMEHTBI

7 ACOHUKA HEIES

HazeaHue ]Tonu.l.wHa A~
134 AMr3 TOCT 17232-95 (be3 TepMooBpaboTKH) o7 25 go 380
135 AMr3 rOCT 17232-99 (6e3 TepmoobpaboTim) ot 11 go 25
136 AMP3.M FOCT 21631-76 (B3 TEpMOOBPaboTKHK) oT 5 g0 10.5
137 AMr5.M4 TOCT 21631-T6 4
138 AMre NOCT 17232-59 (be3 TepMooBpaboTEH) o711 go 25 |
139 AMre roct 17232-99 (6e3 TepmoobpaboTem) oT 25 go 50 Id‘
140 AMre NoOCT 17232-99 (6e3 TepmoobpaboTem) ot 50 go 80
141 AMre rocT 21488-97 [6e3 TepmoobpaboTem) ot & go 300
142 AMré TOCT 21488-97 (Bes TepmoobpaboTin) ot 300 ao 400
143 AMre.b racT 17232-55 (6e3 TepMOo0BbpaboTKK) oT 11 go 25
144 AMre.b roCT 17232-599 (6e3 TepMO0BpaboTKK) oT 25 go 50
145 AMre.BroOCT 17232-95 (6es TepmooboaBoTEM] ot 50 a0 80 ¥

Mowmck: [150 M 19

ACOHWKA

«f TpuHaTE > OTMmena

PucyHok A.6 — [lnanoroeoe okHo Ans Belibopa matepuana ua 6asbl LaHHbIX
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Mpubop

3JapalTe NapaMeTpel MaTeprana

MexaHuueckne I YeranocTHele | TE I AononHUTENBHO I

& 3arpysute u3 B |

KozdduumneHT Tennosoro pacwupeHuna [1/K] |1 2E-5

TenaonposogHocTe [BT/M*K] |43.1

YaeneHad Tennoémkocre [Tx/kr+K] |490

Ko3gpduuWeHT YepHOTH [0TH. &4,] I0.61

Koz duuMeHT 3aBMCMMOCT MOAYARA YNIPYrocTK OT TeMNepatypsl, [[Ma/~g
[0.018

ACOHMKA

? Cnpaceka

PucyHok A.7 — [JnanoroBoe OKHO AN4 3afaHud napamMeTpos Matepuana
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Tennogoe orpaHuuyeHmne Ana NoBepXHOCTH

Tennoesle rpaHUYHbIR YOIOENA

Il(oﬂ BEKLMA = M3MYHEHWE BO BHEWHKIOK CREaY ;I

Ko3ad. TennooTgaun KOHEEKUMER [B‘rm*m*r|5-'n"9 E\:ﬁl 1= |

Ko3sdduumeHT YepHoTsl [gna usnydenuns)  [0.61

Temnepatypa cpeasi [[pag] |2'UI El

ACOHMEA

? Cnpaeka }( OTmena |

PucyHok A.8 — 3agaHue TennoBblX rpPaHUYHbIX YCIOBUIA

Tennosoe orpaHA4YeHne 4na o6bEMa

Tennoekle rPpaHUYHBIE YCI0ENS

]Hr:ruqnun TEMMEPaTYpLI

MogaepxuEaeman Temnepatypa [Tpaa) |10|

ACOHMEKA

? Cnpaeka

PucyHok A.9 — 3agaHue UCTOYHKUKa NOCTOSHHOW TemnepaTypbl
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ACOHWKA -

Tennoeoe orpaHu4eHne Ana obbéma
S

TennoBwle rpaHWYHBIE YCNOBKMA

MCTONHWUE MOWHOCTK VI

MowHoTe TennoBeigeneHna [BT] 15| hrl

? Cnpaeka fDK | }( OTmeHa |

PucyHok A.10 — 3agaHue UCTOYHMKA NOCTOAHHOM MOLLHOCTH

Teuneparypa

Termnepatypa

PucyHok A.11 — TemnepaTypbl BO BCEX TOUKax KOHCTpyKuun Brnioka A
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