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Mpeancnoeue

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

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

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio 1 metponorin ot 30 Hoabpsa 2023 r. Ne 1505-cT

4 BBE[OEH BIMEPBbIE

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

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

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

Pa3paboTka HacToswero cTaHaapTa Bel3aBaHa HeobxoAMMOCTb0 aBTOMATU3UPOBAHHOTO aHanuaa cTon-
KOCTW 3NEeKTPOHHOM KoMNoHeHTHol bazbl (OKB) k cTauMoHapHbIM TENNOBLIM BO3AENCTBUSAM HA PaHHUX 3Tanax
npoekTupoBaHua SKb Ha ocHOBE MaTemMaTMYeCKOro MOA4EenMpoBaHns U BUPTYarbHblX ncneitTaHnin QKB Ha cTa-
LUOHapHbIe TEMMOBLIE BO3LENCTBMA AN CHUMKEHUS 3aTpaT Ha pa3paboTky, MpoM3BOACTBO U OBCNyXUBaHWe
3a CYeT MOoBbILWEHUs KayecTBa pas3paboTok.

HacTtoswumi ctaHgapT pacnpocTpaHsaeTcsa Ha nokasaTtenu ctoikocTu 3KB k cTauMoHapHBIM TENMoBbIM
Bo3gencTeuam. Llenblo cTaHaapTa sBNsieTcs aBTOMaTU3auMa aHanuaa nokasateneil ctoikoctu 3Kb k cTa-
LWOHAPHBLIM TENMNOBLIM BO3OENCTBUAM C NMPUMEHEHMEM MATEMaTU4YeCcKOro MOAENUPOBAHUS U BUPTYaNbHbIX
ncneitanuii KB Ha cTauvMoHapHble TennoBble BO3AEWCTBUSA, CHMKEHNE 3aTpaT Ha pa3paboTky, NpoM3BOACTBO
1 oBcnyKMBaHWe 3a CHET NOBbILEHWS kadYecTBa pa3paboTok.

MpMMeHeHWe mMaTeMaT4eckoro MOAENMPOBaHUS M BUPTyanbHbIX McnbiTaHnii KB Ha cTaumMoHapHbie
TENMNOBbIe BO3NENCTBUSA HA PAHHUX 3Tanax NPOEKTUPOBAHUA 00 U3rOTOBNEHUA ONbITHOrO 0Bpasua no3sonuT
nabexartb 0Tka3oB KB nnn 3HaunTenbHO COKPaTUTL MX HA 3Tane UCMNbITaHWIA onbiTHOro obpasua, cokpailas
TEM CaMbIM KOJNTMYECTBO WUCMbLITAHWA ONbITHOro obpasua, BO3MOXHbIe uTepauum no gopaboTke cXem U KOH-
CTPpYKUMiA, 3aTpaTthbl Ha pa3pabotky QKB nmpyv ogHOBpeMEeHHOM MOBLILIEHWW KavyecTBa W HaLeXHOCTU, B TOM
4yucne B KpUTUYECKUX pexkumax paboTbl, genas KB KOHKYpeHTOCMOCOOHON Ha OTeYeCTBEHHOM WM MeXayHa-
poOHOM pbiHKax [1]—[4].

Vcnonb3oeaHmne npu aHanuse ctonkoctTy 3KB Kk cTauMoOHapHbIM TEMMNOBLIM BO3AEACTBUSIM HATYPHbIX
ucnbltTaHuii KB Ha cTauMoHapHbIe TENMOBLIE BO3OENCTEBUA HEBO3MOXKHO, TaK Kak aHanm3 NpoBOANTCA elle
00 N3roToBneHus onbiTHoro obpasua. Buptyanuaauua nceneitaHuin 3Kb Ha cTaunoHapHbie TENNOBLIE BO3AEN-
CTBUSA NMpU aHanuae ctokocT KB K cTauMoHapHBIM TENMoBbIM BO3AENCTBMAM ABNsAeTcA be3ansTepHaTUB-
HOWN. Be3 NnpuMeHeHna MaTeMaTU4eckoro MoaenpoBaHUa HeMNb3sa onpeaennTs Nokasartenu ctonkocTn KB K
CTaLMOHapHbIM TENSIOBbIM BO34EACTBUAM. Takon Nnogxod asnsercs MHAOpMaTMBHLIM, Tak kKak bnarogaps emy
Ha 3Tane NPOeKTUPOBaHUSA OTCNeXneaeTca BONbLWMHCTBO BO3MOXKHbIX 0TkazoB KB no TennoBbLIM xapaktepu-
CTMKaMm, 1 3h(PEKTUBHBLIM, TaK Kak u3-3a HegopaboTok npoekTupoBaHua KB, BCKPLITHIX yKe NyTEM HATYPHbIX
UCMbITaHWIA, BO3MOXHO MHOXECTBO UTepauui: gopaboTka npoekTta — WCNbITaHUA onbITHOro obpasua — go-
paboTKa npoekTa W T. 4., YTO 3HAYUTENBLHO YBENMYMBAET CPOKU U CTOMMOCTL paspaboTku.

HacTtosawmi ctangapT onpegenset TpeboBaHus K MoACMCTEME BUPTYallbHbIX UCMbITAHUA 3NeKTPOHHOM
KOMMOHEHTHOM Ba3bl Ha CTalUWOHapHbIe TENNOBbLIE BO3AENCTBUA.

i
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctemsbl dBTOMAaTU3NPOBaAHHOIO NPOEKTUPOBAaHWUA 3JTEKTPOHUKN

NOACUCTEMA BUPTYANbHbIX UCNBLITAHWUA INEKTPOHHOW KOMMOHEHTHON BA3bI
HA CTALMOHAPHBIE TENNOBLIE BO3OENCTBUSA

Electronics automated design systems.
Subsystem of virtual testing of electronic component base for stationary thermal effects

Data BeepeHua — 2024—01—01

1 O6nacTb npUMeHeHus

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

1.1.1 Toacuctemy BMpPTyanbHbIX WUCMNbITAHWUA 3MEKTPOHHOM KOMMOHEHTHOW Gasbl Ha CTauuoHapHble
TENnnoBble BO3OEWCTBMS MPUMEHSIIOT Ha paHHMX 3Tanax npoektupoBaHua IKB crneayoulero HasHavyeHUA:
NPOMBILINEHHAsA, ANA 3HEepPreTuku, 000POHHO-NPOMBILLNEHHOTO KOMMMEKCa, a3pOKOCMUYECKOW OTpacnu, cy-
OOCTPOEHUs, MeAULMHCKas, aBToOMODUNbHasA, ANA HaBUrauuMm v paguonokauuun, notpebutensckas, ansa du-
CKanbHOro 1 ToproeBoro 06opyaoBaHus, CBA3N (TENEKOMMYHUKALWK), BLIMMCIIMTENBHOW TEXHUKW, ANA aBTOMa-
TU3aUMW U WHTENMEKTYanbHOro ynpaeneHusi, cucteMm 6e3onacHoOCTM, CBETOTEXHUKW, aBTOMAaTWM3MPOBAHHOIO
TpaHcnopTa 1 ABMKYLLENCA POOOTOTEXHUKH.

1.1.2 OKB BKMO4YaeT B cebsi MMKPOCXeMbl, TPAH3UCTOPbLI, AMOAbl, PE3UCTOPLI, KOHOEHCcaTopbl U T. 4.

1.1.3 Ha 3Kb okasbiBaloT BNUaHMWE CTalMOHapHbIEe TennoBble Bo3aencTeua. CTaunoHapHblie TeNoBLIE
BO30ENCTBUA MOTYT NpUBOAWTE K HecooTBeTcTBUAM OKB TpeboBaHMAM K UX CTOMKOCTU (MPOYHOCTK W YCTOR-
YMBOCTH) K CTALIMOHAPHbLIM TEMNMOBLIM BO3AENCTBUAM. HacTosLWmMA cTaHOapT yCcTaHaBnyvBaeT OCHOBHbIE MOIo-
KEHWUS Te XHOMOMMK, NO3BONAKLEN NPOBOANTL aHanna nokasatenen ctonkoctn KB K cTauMoHapHbIM TENMNo-
BbIM BO34EWCTBUAM C NPUMEHEHMEM MaTeMaTUYECKOro MOAENUPOBaHMA U BUPTYyanbHbIX ncnbitaHuin 3KE Ha
CTaluMOHapHLIE TEeNOBble BO3OENCTBUSA NPU NPOEKTUPOBAHMK.

1.2 AHanua nokazaTtenei ctoikocT 3KB K cTauMoHapHLIM TENNOBLIM BO34ENCTBUAM HeobXxoauMo ocy-
LLEeCTBNATbL HA paHHUX aTanax npoektTupoBaHnsa 3KB nocpencTteoM npoeegeHWsa MatemMaTUyeckoro Mogenu-
poBaHusa 1 BUpTyanuaauumn ncnoitaHmin 3Kb Ha cTtaumoHapHble TENMNOBbIE BO3OENCTBUA NPU MPOEKTUPOBaHNM.

1.3 [Ins aHanu3a nokasatenen ctonkocT 3KB K cTaunoHapHbIM TENMNOBbLIM BO3OENACTBUAM METOOOM
MaTemMaTU4eCcKOro MOAENMpOoBaHnUs (BUpTyanuaauumn ucnbitaHuia OKb Ha cTaunoHapHble TennoBble BO3OeMn-
CTBMA) cnefyeT NPUMEHATL aTTeCTOBaHHLIE MpOrpaMMHble cpedcTBa, a Npu HeobxoaMMOoCTW — aTTeCTORaH-
Hble NporpamMMHo-annapaTHble cpefacTea. TpeboBaHWs K NporpaMMHO-annapaTHbIM CpeACcTBaM YCTaHaBnMBa-
KOTCS MO COrMacoBaHUIO C 3aKa34ynKaMu.

2 HopmaTtuBHbI€ CCbINKK

B HacTofwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChINKW HA cNefyloLlve cTaH4apThbl:
FOCT 16962 Napenus aNeKTPOHHOW TEXHUKA W 3NEKTPOTeXHUKW. MexaHn4Yeckne 1 KnmmaTtudeckme Bos-
penctBusa. TpeboBaHWA M MeTOAbl UCMbITAHWIA

MapaHune ochbuumnansHoe
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FOCT 16962.1 M3genus anekTpoTexHudeckue. MeTogbl MCNbITAHWIA HA YCTONYUBOCTL K KNMMMaTUYECKUM
BHELUHMM BO34ENCTBYIOLWKUM hakTopam

FOCT 21964 BHeluHne Bo3nencTByOWME paKkTopel. HOMeHKnaTypa U XapakTepucTrKu

FOCT 30630.0.0 MeToabl UcnbITaHWiA Ha CTOMKOCTb K BHELIHWM BO30eWCTBYHOLWMM hakTopam MalluH,
npubopoB 1 Apyrux TexHudeckux nagenuin. Obwme TpeboBaHua

rOCT 30630.2.1 MeTogbl MCMbITAHWIA HA CTOMKOCTb K KIMTMMaTUHeCKMM BHELLUHUM BO3AENCTBYOLLMM hak-
Topam MaluvH, NpuBopPoB M APYrMX TEXHUYECKUX n3genunin. MicnbiTaHus Ha yCTOMYMBOCTb K BO3AEUCTBUIO TEM-
nepaTypbl

FOCT P 70201 CucTtembl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBAHNSA 3NEKTPOHUKN. ONTUMansHoe coYeTa-
HWE HaTYPHbIX U BUPTYanbHbIX UCMLITAHWUA 3NEKTPOHUKM HA HAaOEeXHOCThL U BHELUHWe BO34eNCTBYOLWMe paKTo-
pbl. TpeboBaHuA 1M NOPAOOK NPOBELEHUS NPU BbINONHEHWM TEXHUYeCcKoro 3agaHua Ha HNOKP

rOCT P 70608 CucTteMbl aBTOMaTM3MPOBaHHOMO NPOEKTUPOBaHWSA 3nekTpoHukn. CocTaB W CTpyKTypa
CHUCTEMbI aBTOMAaTU3NPOBAHHOIO NMPOEKTUPOBAHUA 3MEeKTPOHHOW KOMMNOHEHTHOW Basbl

Mpumevanme — [lpu NONL3OBAHUM HACTOALLMM CTAHAAPTOM LenecoobpasHo NpoBEpUTE OENCTBUE CCbINOY-
HbIX CTAHOAPTOB B MHMOPMAaUMOHHONW CUCTEME OBLLErO MOMb3OBaHUA — HAa oduumansHoM caiTe PegepansHoro areHT-
CTBa M0 TEXHUYECKOMY PErynupoBaHnio U METPOMNOTMA B CETWU MIHTEPHET UK MO eXerogHoMy MHOPMaLKWOHHOMY yKasa-
Tenw «HauMoHanbHble CTaHaapThl», KOTOPLIA ONyBNUMKOBaH MO COCTOSIHWIO Ha 1 AHBAPA TeKyLLEero roga, v no Bbinyckam
EXEeMECAYHOro MHPOPMALMOHHOTIO yKasaTens «HauuoHansHble cTaHaapTe» 3a Tekylwmii rod. Ecnm sameHeH CobinoyHbIi
CTaHQapT, Ha KOTOPLIM AaHa HeaaTMpOBaHHAA CCbINKa, TO PEKOMEHOYETCS UCMOMbL30BATL ASMCTBYIOLLYIO BEPCUID 3TOrO
CTaHgapTa C YYeTOM BCEX BHECEHHLIX B AaHHYH BEPCUI0 U3MEHEeHUIA. Ecnn 3aMeHeH CCbIMOYHbIA CTaHOApT, Ha KOTopbIi
[AaHa OaTupoBaHHas CCbifKa, TO peKOMEeHAYeTCA UCNonb30BaTe BEPCUKD 3TOT0 CTaH4apTa C yKasaHHbIM BhilUe rogoM yT-
BepaeHus (NpuHATKS). Ecnn nocne yTBepKOeHWs HAacTOSLLEro CTaHAapTa B CChITOMHBLIA CTAHAAPT, HA KOTOpLIA OaHa
AaTUpoBaHHas CCbINKa, BHECEHO U3MEHEHWe, 3aTparMBaroLLlee NonoxeHne, Ha KOTOPOe JaHa CChinka, TO 3TO MONOXKEHUe
peKkoMeHOYeTCcA NPUMeHATL 6e3 y4eTa OaHHOTO U3MeHeHUsl. ECNK CCbiNoYHbIA CTaHgapT oTMeHeH 6e3 3aMeHbl, To Nono-
)KeHMe, B KOTOPOM [aHa CChINIKa Ha HEro, PEKOMEHOYETCA NPUMEHATL B YACTU, HE 3aTPar1BaloLLen aTy CCbImKy.

3 O6wme nonoxeHun

3.1 HacTosilwmin ctaHgapT ycTaHasnuBaeT TpeboBaHUA K aBTOMaTU3MPOBaHHOMY aHanuay nokasaTtenen
ctonkocT IKB Kk cTauMoHapHLIM TEMMOBLIM BO30ENCTBMAM HAa OCHOBE MAaTEMAaTMYECKOro MOLENMPOBAHUA U
BUPTyanbHbIX UcnbiTaHui KB Ha cTaunoHapHble TeNNoBble BO3AENCTBUS.

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

- K TEXHONOrMK aBTOMaTU3MPOBAHHOIO aHanuaa nokasaTtenei ctonkocT 3KB K cTaunoHapHbLIM Tenno-
BbIM BO3AENCTBUAM;

- MOACWUCTEME BUPTYanbHbIX UCMbITAHWIA 3NEKTPOHHOM KOMMOHEHTHOW ©a3bl Ha CTauMoHapHble Tenno-
Bbl€ BO3OEWCTBUS.

3.2 JKbB B obuiem crnyyae ABNAETCA TENMOBLIAENSALLEN.

3.3 OcHoBHbIe BUAbI TENNOOOMEHA — KOHAYKUUA, U3MyYeHWe, eCTECTBEHHAS W BbIHYXOEHHAs KOHBEK-
L.

3.4 OpraHusauus paboT no NPpUMEeHeHWU TEXHONMOrMKM aBTOMAaTM3MPOBaHHOIO aHanusa nokasaTternem
ctonkocT 3KB K cTaunoHapHbIM TEMMOBbLIM BO3OEACTBMAM HA OCHOBE MaTeMaTU4ecKoro MoaenMpoBaHusa 1
BupTyanusaumm ucneitaHuin Kb Ha cTauuoHapHbie TeNNOBbIE BO3OENCTBUSA NPU MPOEKTUPOBaHUM YCTpOEeHa
cornacHo NOCT 21964, TOCT 30630.2.1.

3.4.1 TexHonorva npegHasHa4vyeHa Ans UCNonb30BaHUA NogpasgeneHnsamm npegnpuaTuin, Ha KoTopble
BO3/0XeHbI COOTBETCTBYIOLLME 3aa4M.

3.4.2 ABTOMATU3NPOBaHHbLIN aHanu3 nokasaTenei ctonkoctn KB K cTaUMOHapHbLIM TEMMNOBbLIM BO3aeN-
CTBUAM AoMycKaeTcs NPOBOAUTL Ha OCHOBE METOOOB MaTemMaTU4ecKoro MOAernupoBaHUA U BUPTyanuaauum
meneiTaHuin KB Ha cTaunoHapHbIe TENNOBLIE BO3OEWCTBUA C MCMNONb30BaAHUEM CNeunann3npoBaHHOro npo-
rpammHoro obecneuenus [5].
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4 TexHonorusa aBToOMaTU3IMPOBAHHOIO aHanMU3a nokKasartenem CTOMKOCTHU
3NEeKTPOHHOW KOMMOHEHTHOMN Ba3bl K CTauMOHAPHbLIM TENNOBLIM BO34EUCTBUAM

4.1 KoHe4HOW Lenbio aBTOMaTM3npoOBaHHOIO aHanusa aBnsetcya onpegeneHue npurogHoctn Kb K akc-
nnyataunn Unum XpaHeHuo Npu Bo34eNCTBUM MOCTOAHHOW TemMnepaTtypbl U MOCTOAHHOW MOLLHOCTM COMNacHo
FOCT 16962, TOCT 30630.0.0, TOCT 16962.1.

Takxke paccMaTpuBaT MaTteMaTU4eckoe MOAENUPOBaHWe W BUpPTyanuaauuw ucneitaHuin KB Ha cTa-
LWOHApHble TEMMOBLIE BO3AEACTBUSA C NMOBLILLIEHHON TEMNEPATYPON OKpyXatLlel cpeabl (B KPUTUYECKUX pe-
XUMax, B TOM YUCMe HEBOCMPOW3BOAMMbIX NPU HATYPHbIX NCMbITAHWSAX).

O6bekTamn BUPTYanbHbIX UCTIBITAHWIA ABASIHOTCS:

- Npou3BoSbHble KOHCTPYKUMKM KB, 3D-mogenu KoTopblX OTCYTCTBYIOT;

- Npou3BonbHbie KoOHCTpyKUMKM KB, 3D-monenu koTopeix co3gaHsl B CAD-cucTemax B popmate STEP.

4.2 OueHUBaEMbIMU XapaKkTepncTUKamMu ABMNAITCH NOCTOAHHbLIE TeMnepaTypbl B yanax mogenein 3Kb.

4.3 YcnoBus npoBeAeHWUA BUPTYanbHbIX UCNbLITAHWUA

4.3.1 Hanu4ne poccuitickoro nporpammHoro obecneyeHus, npegHasHadeHHoro Ans MoAenvpoBaHus
OKE Ha cTaunoHapHble TeNMNOBbIE BO3OENCTBUSA, BHEAPEHHOIO Ha BeadyLux npeanpusituax Poccuiickon ®e-
Jepauun, KoTopoe SIBNSAETCH COCTABHOW YaCTb) CUCTEMbI aBTOMATU3UPOBaHHOTO npoekTupoBaHusa (CAIP)
3KB B cooTtBetcTBUM ¢ TOCT P 70608.

4.3.2 Hanuune koppekTHoit 3D-mogenu 3KB B cbopmaTte STEP, oTBevatoLlein TpeboBaHUSAM MO ycTpaHe-
HWIO OLWMOOK, YNPOLLEHUIO U COXPaHeHWo Mmogenu [S].

4.3.2.1 TpeboBaHUsa No ycTpaHeHW oLwnBOoK:

- He JOMKHO BbITh NepeceveHuin aetanen. OHM JOMKHLI KacaTbCsa ApYr Opyra;

- OfHa feTarnb 0oMMKHA KacaTbCs APYro No HEKOW NOBEPXHOCTM ¢ Kakol-nnubo nnowansio. He gonycka-
IOTCS BapWaHThl, KOrda ofgHa feTanb KacaeTcs ApYrow no NUHUKM UNKU B TOYKe (MOBEPXHOCTBLIO KacaHus OBYX
Jetanei siBnseTcsa NUHUS UK ToUKa);

- HEe JOIMKHO BbITh cBOBOAHO BUcALW X geTanein. OHU JOMKHbI UMETL COEANHEHWS C OPYTUMK AeTansMu.

4.3.2.2 TpeboBaHUA No yNpOLLEHWNK MOZENN:

- crnegyeT ybparth Bce KpenexHble geTanu, Bce BUHThI;

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

- MOBEPXHOCTU CINOXHON hOopMbl — MENKWe opebpeHus KpynHbIX NOBEPXHOCTEN HeobxoauMOo caenatb
rmagkumu;

- €CN¥ B MOAErNM ecTb WWEeCTUTPaHHNKK (B CEYEeHUU JeTanu WecTUrpaHHWK), crieqyeT CKpyrnuTb rpaHun
LWeCcTUrpaHH1Ka pagnycom ckpyrrneHmsa 1 mMm;

- cregyeT yaanuTb BCe OTBEPCTUA BCEX AeTaneun, KpoMe KpenexHbIX OTBEPCTUM;

- cnefyeT BhIOpaTb «TBepAble Tena» nNpu coxpaHeHuu B dopmate STEP mopenu B CAD-cucteme, B
KOTOPOW co3gaBanachk gaHHas Mogens.

4.3.3 Hanuuune cnegyowmx Tennodusndecknx napameTpos matepuanos IKBE:

- KO3 DULMEHT TENONPOBOLHOCTU Martepuana;

- KO3 DUNLNEHT CMa3KK;

- cTeneHb YepHOThLlI MaTepuana.

[aHHble napaMeTpbl MOTYT ObITb NOMNYYeHbl MyTeM UOEHTUMDUKALUN.

4.4 PexXMbl BUPTYanbHbIX UCTbITaHUN

ﬂapaMEprl CTauynoHapHOro TennoBoro BO34ENCTBUS:
- UICTOYHWK MOCTOSAHHOW MOLLUHOCTH;

- NICTOYHWUK MOCTOSAHHOM TeMneparypbl;

- AaBlieHue OKpyXaklLllero sosgyxa.

,ﬂJ'IFI BbIHy}K,EleHHOl:’I KOHBEKUWMM 3a0ak0T TakKxKe:

- CKOPOCTb BO3YLWHOIO NOTOKA;

- CKOpPOCTb oxnakgarLLen XUgKocTu B KaHane.

4.5 Mopsagok npoBegeHUA UCNBITAHUIA

4.5.1 MNpoBogAT nouck (MaeHTUdUKaLMIO) Tennogurandecknx napameTpos Matepuanos IKB, ykazaHHbIX
B 4.3.3.
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4.5.2 HangeHHble napametpel MatepuanoB Kb 3aHocaT B 6a3dy gaHHbIX ANSA MCMONb30BaHUA B Mpo-
Llecce MOLENMpOBaHUS.

4.5.3 OcylwecTBnAKT naeanusauusao (ynpoLleHWe) NpoLeccoB Tennonepenadyn B KOHCTpykuuax 3Kb,
AN KoTopbiX oTcyTCcTBYOT 3D-mogenu. MNMpu nccnegoBaHUM TemMnepaTypHbIX Nonen 3A B TaKMX Cnydaax Hau-
Bonee pacnpocTpaHeHHLIM SIBMIAETCS MeTo, 3NeKTPOoTEeNnnoBoM aHanorum [5).

4.5.4 MpoBoasT nogrotosky 3D-mogenen B popmate STEP koHcTpykumn SKB B CAD-cuctemax, otee-
yawuwux TpeboBaHnaAM No YyCTPaHeH W0 OWNBOK, YNPOLLEHWIO U COXPAHEHWIO MOAENW, NpUBeaeHHbIM B 4.3.2.

4.5.5 MNpoBogaT MMNopT Mmogenen B hopmate STEP KOHCTPYKUWMIA B NOACUCTEME BUPTYanbHbIX UCMbITa-
HWIA 3NEKTPOHHOW KOMMOHEHTHOM Ba3sbl Ha CTaLMOHApHLIE TEMMOBLIE BO3OEACTBUS.

4.5.6 MpoeoaAaT BupTyanbHble ncnbiTaHua KB Ha cTaunoHapHble TENNOBLIE BO3OEWCTBUS C NPUMEHE-
HUeM MoZenMpoBaHUsA TennoBbix npoleccoB B OKB Ha cTaunoHapHblie Tennoeble Bo3aeicTeusa. OnpegensawT
TeMnepaTtypbl BO BCEX y3nax MOLENU TennoBbIX MPOLECCOB, N0 KOTOPbIM PacCHnTbIBAIOT BO3MOXHbIE TEMMOo-
Bbl€ MEepEerpyskun, To ecTb NPEBbILLEHNA PACYETHLIX TEMMNEPATYP Ha4 MakCUmarbHO OMYCTUMbIMU, 384aHHbI-
MW B TEXHWUYECKNX YCMOBUAX Ha anemMeHThbl KOHCTpyKuun SKB.

4.5.7 Mo pesynsTatam BUPTYarnbHbIX UCMbITAHWA COCTABNAIOT OTYET, B KOTOPOM NpUBOAAT UHOpMaLuto
006 OLEeHMBAEMbIX XapaKkTepuUCTMKax.

4.5.8 MecTo npoBegeHUA UCNbITAaHUN

WcnbiTaHua MoryT npoBoavTh:

- CaMM NpegnpuaTUSA NPy HanW4Yumn NOACUCTEMbI BUPTYalbHbIX UCTILITAHUA 3NEKTPOHHOW KOMMOHEHTHON
Ba3bl Ha cTauMoHapHble TeNNoBbIe BO3OENCTBIS;

- LleHTp komMneTeHUur B 0bnacTy MoaenupoBaHua U BUPTyanbHbix ucneitaHuii 3Kb 1 3A Ha BHellHWe
BO3JelCTBUS MO 3aKasy NpeanpusaTha Npu OTCYTCTBUMW Y HEro NoACUCTEMbI BUPTYarnbHbIX MCMLITAHUIA 3Mek-
TPOHHOW KOMMOHEHTHON Ba3bl Ha CTauMOoHapHbLIe TENMNOBLIE BO3AENCTBUS.

4.6 O6paboTka, aHanu3 U oUueHKa pe3ynbTaToB UCTNbITAaHUN

4.6.1 Ucnonb3ytoT manbiin 06bem BbIBOPKM .

4.6.2 Ncnonb3ayoT MeToabl cTaTucTuyeckoin 06paboTku pe3ynsTaToB UCMbITaHUIA.

BeluncneHne BelOOPOYHBIX YACNOBLIX XapakTepUCTUK OCYLLEeCTBNST Npu ManoM obbeme BeiOopkK. Boi-
YUCNAKOT:

- BbIBOpOYHOE CpefHEee 3HAa4YEeHNE XapakTePUCTUKN TEMNNOBLIX CBOWCTB;

- BbIOOPOYHYHO AMCNEPCHID XapaKTEPMCTUKMA TENNOBbLIX CBONCTB;

- BbIBOpOYHOE CpefHEKBaApaTUHECKOE OTKIOHEHME.

4.6.3 OueHvBaeMble XapaKTepucTUKW onpeaensT ¢ ydyeToM pasbpoca Temnepatyp. Ona kaxgow xa-
paKkTepUCTUKKU ONpefenstoT cpefHee 3HavyeHVe U cpefHeKeaapaTuyeckoe OTKNOHEHHe.

4.7 MaTepuanbHO-TeXHU4YECKOe obecne4yeHue UCNbITAaHUN

4.7.1 Ha pabo4umx cTaHuuax Nnonb3oBaTenen A0MKHO ObiTh YCTAHOBNEHO CredytolLlee NpuKknagHoe npo-
rpammHoe obecnevyeHue, oTBevarlee TpebosaHuam 4.3.1:

- Ans BUPTYarbHbIX UCMLITAHWA KOHCTPYKUMA KB, 3D-Moaeny KOTopbIX OTCYTCTBYHOT, Ha CTaLMOHapHbIe
TennoBkle BO3OENCTBUS;

- ONS BUPTYanbHbIX UCMbITAHUA KOHCTpyKUuin KB, 3D-mMopenu koTopbix co3gaHel B CAD-cucTemax B
cdopmarte STEP, Ha cTauMoHapHbIe TENNOBLIE BO3AENCTBUS.

4.7.2 Heobxogum nepevyeHb Mogenen, MCnomnb3yemMbiX AnA UCNbITAHWA:

- Tononoru4eckne mogenu Tennosbix npoueccoB IKb B BMae y3noB v BeTBel, korga 3D-mogens oT-
CYTCTBYET;

- 3D-mopenu koHcTpykuuin KB B dhopmaTte STEP.

4.7.3 Heobxognmo Hanudue pykoBOOCTB Nonb3oBatenei u oby4varoLx 3BYKOBbIX BUAEOPONUKOR K Mpu-
KrnagHoMy nporpammHomy obecnedyeHuto, ykasaHHomy B 4.7.1.

4.7.4 JonxHa 6bITb 0bBecnedeHa Heobxooumasa KBanudukauMsa nepcoHana, cneyvanicTos M npuene-
KaeMbIX CUIT, NPOBOAALIMX UCNbLITAHMA, NOATBEPKAEHHAA akkpeauMTauuen nornb3oBaTena NpuknagHoro npo-
rpammHoro obecnedyeHus, ykaszaHHoro B 4.7.1, B LleHTpe koMneTeHUM B obnacT MogennupoBaHus U BUPTY-
anbHbIX UcnblTaHuin IKB 1 DA Ha BHelLlHWe BO3OeNCTBUA.

4.7.5 TMopagok NOAroTOBKM U MCNOMNbL30BaHUS MaTepuanbHO-TEXHUYECKUX CPeACcTB B npoLecce uc-
NMblTAHWA:

- NpuobpeTeHne 1 HacTpolKa pabodnx cTaHuUui;
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- npuobpeTeHne 1 ycTaHoBKa Ha pabodunx cTaHuuax nporpammHoro obecneyeHuns, otseqarLLero Tpebo-
BaHuAM 4.3.1 1 onmucaHHoro B 4.7.1.

4.8 [NpoToKon UCNbITaHWA OOMKEH COAEPXKaTb CredyoLyo MHdopMauuio:

- onucaHue Tononorudeckux n 3D-mogenu mogenei TennoBbiX npoueccos OKb;

- ONUcaHue TenmnoBbIX rPAHWUYHBLIX YCNOBWUNA;

- OnNUcaHue UCTOYHMKOB NOCTOAHHbLIX TeMnepaTyp;

- oNucaHue NCTOYHMKOB MOCTOSAHHbLIX MOLLHOCTEN;

- OLlEHMBaEMbl€ XapakTepUCcTUKK: TeMnepaTtypbl B y3nax mogenn 3Kb, koTopble He A0MKHbI NpeBbIlaTh
MakcUMansHO AONYCTUMEIE 3HAYEeHWUSA, 3aaHHbIe B HOPMaTUBHbIX AOKYMEHTaX U TEXHUYECKOW JOKYMEHTaLUNu;

- BbIBOAbI MO pe3ynstatam UCNbITaHUHA.

5 TpeboBaHus K nogcucTeMe BUPTYanbHbIX UCNbITAHUA 3NMEKTPOHHOU
KOMMNOHEHTHOW 6a3bl Ha CTauMOHapHbIe TENNOBbIe BO3AENCTBUA

5.1 MNogcuctema BUPTYanbHbIX UCNbITAHWIA SNEKTPOHHON KOMMOHEHTHON Ba3bl Ha CTauuoHapHbIe TeNNO-
Bble BO3OENCTBUSA OOMKHAa oTBedaTs TpeboBaHuam 1.3 u TOCT P 70201, aensaetca cocTaBHOW YacTeio CAIP
3KB B cootBeTcTBMK ¢ TOCT P 70608.

5.2 HeobxoaouMmo Hanu4ue Basbl AaHHBIX MaTepuanos no Tennoguanyeckum napameTpam.

5.3 Nopsaaok npoBegeHUs BUPTYanbHbIX UCMbITAHUA

5.3.1 MNpoBogAT ngeHTUdUKaun Tennoguanyeckmx napamMmetTpos matepmanos 3Kb npu nx otcyTcTBUN
B Dasze gaHHbIX. MgeHTudmunpyoT KoadduuneHT TENMONPOBOAHOCTM MaTepuana, KoadduUUeHT cMasku,
cTeneHb YepHOTbl MaTtepuana. 3aHocaT MAeHTU(ULMPOBaHHbIE 3HaYeHWUs NnapaMmeTpoB B 6a3y OaHHbIX.

5.3.2 Ecnv oObeKkTaMu BUPTYanbHbIX UCMbITaHWIA ABNATCS KOHCTpyKuun KB, 3D-mogeny KoTopbix OT-
CYTCTBYIOT, CO34aK0T TOMONOrMyeckme Mogenn TennoBbiX NPOLECcCoB B BUAe Y3roB 1 BETBEN.

5.3.3 Ecrnn obbekTaMu BUpPTYyanbHbIX UCNbITAHUA ABNSATCA KOHCTpykuuu 3KB, 3D-Mogenu KoTopbix
co3gaHbl B CAD-cuctemax B dpopmaTte STEP, npoBepsioT BeinonHeHue TpeboBaHWi Mo yCTpaHEHUO OLWMBOK,
YMpOLEHWIO U COXPaHEHWID MOAenu.

5.3.4 MNpoeogaT umnopTt 3D-moaenu.

5.3.5 BeogaT martepuansl getanein us 6asbl AaHHbIX UMK Tennoduandyeckme napameTpbl MaTepuanos
BPYYHYH NpW OTCYTCTBMW MaTtepuanos B base JaHHbIX.

5.3.6 MNpoBogAT aBToMatmMyeckoe pasbuenune 3D-MoOOeNM KOHCTPYKLUMW Ha KOHEYHbIE 3MEMEHTHI.

5.3.7 BBogAaT TennoBble rpaHnYHbIe YCNoBUA.

5.3.8 3agaoT UCTOYHMKM NOCTOSHHBIX TeMnepaTyp.

5.3.9 3agaloT UCTOYHUKM NOCTOAHHBIX MOLLHOCTEN.

5.3.10 MpoBogAT pacyeT KoHCTpyKUMM KB Ha cTauMoHapHLbie TENMNOBLIE BO3AENCTBUSA.

5.3.11 B pesynkrate pacuyeTa nony4alwT TemnepaTypbl B yanax mogenu 3Kb.

5.3.12 [nsa oueHkn nokasatenen ctonkoctn KB K cTauMoHapHbIM TENNOBbLIM BO3OEWCTBUAM CPaBHMW-
BalOT paccyMTaHHble TeMnepaTtypbl B yanax mogenn 3Kb ¢ gonycTuMbIMKW 3HAYEHUSIMIA, 3a4aHHbIMW B HOpMa-
TUBHbIX JOKYMEHTax U TEXHUYECKOW AOKYMEHTaLuu.

B npunoxeHun A npueegeH npumMep nNogcucTeMbl BUPTYanbHbIX UCMABITAHUA 3MIEKTPOHHOW KOMMOHEHT-
HOW Ba3kbl Ha cTalMoHapHbIe TEMMOBLIE BO3AEWCTBUS U pe3ynkTaTtoR ee paboThl.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep nogcuctTeMsbl BUPTYanNnbHbIX UCNbITAHWUA 3ﬂeKTpOHHOI7| KOMMNOHEHTHOM 6a3bl
Ha cTauMOHapHbie TennoBbie BO3OEWUCTBUA U pe3ynbTaToB ee paGOTbI

Mpumepom nogcucTembl BUPTYanbHbIX UCMLITAHWIA 3NEKTPOHHOW KOMMOHEeHTHOW 6askbl Ha cTaunoHapHbIe Tenmno-
Bble BO30EWCTBMA ABNAETCA COBOKYNHOCTb nogcuctemM poccuiickon CAINP 3nekTpoHuKn B 4acTu BUPTYyanbHbIX UcnbiTa-
HWIA — aBTOMAaTU3NPOBaHHOM cucTeMbl obecnevyeHna HagexHocTy W KadecTea annapatypbl (ACOHWKA) (https://asonika-
online.ru/), npefHasHayeHHoW AnA aHanunaa v obecnevyeHns cTOMKOCTU OKB K KOMNMEKCHBLIM TEMNMOBLIM, MEXaHUYECKUM,
3MNeKTPOMarHUTHLIM BO30EMCTBUSAM, YCTANOCTHOW MPOYHOCTM K TENIOMEXaHNYECKUM BO3AEWUCTBUAM, AN CO30aHUA KapT
paboumnx pexumos IKB, aHanu3a nokasatenen HagexHocTy KB 1 cosnanua undgpoeeix ABoiHUKoB JKB.

ACOHWKA — 310 3ameHa HaTypHbIX UCNbITAHUIA OMbITHLIX 06pa3uos SKB BUpTyanbHEIMKU UCNBITAHUAMW HA BHELL-
HWE MEXaHWYECKWE, TEMMOBLIE, ANEKTPOMArHUTHLIE U APYrie BO3AEWCTBUA ELUe A0 WX U3FOTOBMNeHns. 3T0 3HaYUTENbHAS
3KOHOMMWA OEHEeXHbIX CPeACcTB W CoKpalleHue cpokoB co3ganua OKB npu ogHoBpeMeHHOM MOBbILLEHUM KavecTBa 1 Ha-
OEKHOCTW 3a CHET COKpaLLeHUs KoNM4YecTBa HaTYPHbIX UCMbITaHWIA.

Ha aTtane ackM3HOro NpoekTUPoBaHUA 3MEKTPOHUKN (40 CO34aHUa aneKTpUYeckux cxeM, yeptexen n 3D-mogeneit)
ucnonsayoT nogcuctemy ACOHUKA-T aHanuaa n obecnevyeHnss TENNOBLIX XapaKTepUCTUK MPOU3BONbHBLIX KOHCTPYKLUMA
OKB (3D-moaenb KoTopbIX elle He co3gaHa, ¢ BO3MOXHOCTBI0 YCKOPEHHOTO CO34aHus MOAENW B CcrneynananpoBaHHoM
VMHTepchence).

Ha aTtane TexHu4eckoro NpoekTUpoBaHWs (Nocne co3gaHwus aNeKkTpUYecKkux cxem, yYepTexeir 1 3D-mogeneit) mc-
nonbaytoT nogcuctemy ACOHMKA-M-3D aHanusa v o6ecneveHunst CTOMKOCTIM NMPOM3BOMbHBLIX 0BbeMHBIX KOHCTPYKUMIA IKB
K MEXaHM4YeCKMM 1 TeMMOBbLIM BO34EWCTBMAM C BO3MOXHOCTBH MMMNOPTa reoMeTpmmn 13 paanuyHelix CAD-cucTem.

Ha Bcex atanax NpoekTUPOBAHUS 3NEKTPOHWKA MCMNOMb3YIOT CNeaytowmue noacucTeMe:

ACOHWKA-WI: nogcuctema moeHTUPMKaLMM PU3MKO-MEXEHUYECKMX M TENNOMU3MYECKMX NapaMeTpoB Moaenen
QKB;

ACOHWMKA-B[: nogcuctema ynpaenennsa 6asamu gaHHelx KB 1 matepranoe no reoMeTpu4eckMm, (hruanko-mexa-
HUYECKUM, YCTanoCTHbIM, TeNNOMUINYEcKUM, 3NEKTPUYECKUM U HAAEKHOCTHEIM napameTpam.

Pesynkratel pabotsl nogecuctem ACOHUKA-T u ACOHUKA-M-3D npencraeneHsl Ha pucyHkax A.1—A.9.

Pucynok A.1 — KoHctpykuna SKB, nmnoptupoeanHas n3 CAD-cuctemsl B nogcuctemy ACOHUKA-M-3D
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PucyHok A.2 — ABTomaTuyeckoe pa3breHne Ha KOHEYHBIE 3NEMEHThI

& ACOHUKA =1 ”E

HassaHue TonwwHa A~
134 AMr3 rOCT 17232-99 (6e3 Tepmo06paboTKu) oT 25 go 80
135 AMr3 rOCT 17232-99 (6e3 TepmMo0o6paboTKH) or 11 g0 25
136 AMr3.M rOCT 21631-76 (6e3 TepMO0OBpPabOTKH) ot 5 a0 10.5
137  |AMrS.M4 FOCT 21631-76 4
138 AMré roCT 17232-99 (6e3 Tepmo06paboTkm) or 11 go 25 ]
139 |AMr6 TOCT 17232-99 (63 TepM006pa6oTKM) ot 25 40 50 ]
140 |AMré roCt 17232-99 (6es Tepmoo6paboTku) ot 50 go 80
141 AMre roCTt 21488-97 (6e3 TepmMo06paboTKH) ot 8 go 300
142 AMré roCT 21488-97 (6e3 Tepmoo6paboTkm) ot 300 go 400
143 AMr6.b FOCT 17232-99 (6e3 Tepmoo6paboTKy) or 11 g0 25
144 AMr6.6 TOCT 17232-99 (6e3 Tepmo06paboTkm) oT 25 go S0
145 AMr6.b FOCT 17232-99 (6e3 TeDMO06DABOTKMI oT 50 a0 80 x

Mowuck: |[150 M 19

ACOHUKA
\/ MpuHATE | X OTmeHa |
PucyHok A.3 — [QnanoroBoe okHO Ansa Belbopa matepurana na 6asbl gaHHbIX
7
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PucyHok A.4 — [lnanoroBoe OKHO AN 3a4aHus napameTpoB Matepuana

ACOHUKA -

Npu6op
3apaiiTe NapameTpe MaTepuana

? Cnpaska +/ Npunsats X OTmenHa

P
MexaHu4yeckue l YCTanocTHeie ilﬁ['ﬂgf;"ff..il A0NONHWUTENEHO ]

® 3arpyzuts uz 63 |

KoadduumeHT Tennosoro pacwuperna [1/K] 1.2E-5
TennonpogoaHOCTb [BT/M*K] 48.1
YaensHas Tennoémkocrs [Ax/kr*K] 490

Ko3adpduumeHT YepHOTH [0TH. ea.] 0.61

KoaddpuuMeHT 3aBMCMMOCTH MOAYARA YNPYroCTH OT Temnepatypel, [MMa/sfd

0.018

ACOHUKA

ACOHUKA -
Tennosoe orpaHu4YeHne ANA NOBEPXHOCTH

Tennoekie rpaHMYHEIE YCI0BMA |

|K0Hsexu,vm + U3NyYeHue BO BEHEWHIOW Cpeay vl ‘

|
Ko3¢. TennooTaaum KOHBEKLMER [B'r/m'm'rIS.TS? Fﬂ-&’ "'|

Ko3dpduuMeHT YEPHOTEI (4NA U3NYHEHUS) |0-61 |

Temnepatypa cpeaei [[pag) 2S| &J ‘

ACOHUKA

? Cnpaska \( OK | X OtmeHa I

PucyHok A.5 — 3agaHue TennoBbIX rPaHUYHbIX YCIoBUA
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ACOHUKA

Tennosoe orpaHnyeHue Ana o6béma

Tennosble rpaHUYHbIE YCNOBKUA

WCTOUHMK MOLHOCTH LI
MowHocTb TennosbigeneHna [B1] l1| L\tr
? Cnpasxa " OK X OTmena

PucyHok A.6 — 3agaHue UCTOYHMKA NOCTOAHHON MOLLHOCTH

Temneparypa

Temneparypa

PucyHok A.7 — TemnepaTypbl BO BCEX TOYKaX KOHCTpyKUMM Brioka 3KB
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3 3

dl{p. cpeda Okp. cpena
Y . . . .

Koprnyc mukpocxemsl

2

@

KpucTann mukpocxemsl

Homep yana Wms yana
1 Kopnyc mykpocxembl
2 Kpuctann mMmyvkpocxeMei
3 OkpyxawLwas cpega (Bo3gyx)
PucyHok A.8 — Mogenb Tennosbix npoueccoB Kb
Homep yana Wmsa yana Temnepartypa, °C
1 Kopnyc mukpocxemsl 95,4
2 KpucTtann Mukpocxemsl 1154
3 OkpyxawLwan cpega (Bo3ayx) 25
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PucyHok A.9 — Temnepatyphbl B y3nax mogenu Tennoebix npoueccos Kb
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Bubnuorpadcun

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

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

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

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

O606LWeHHas MeToOMKa MOAENMPOBaHUS MeXaHUYeCKMX 1 TemnepaTtypHbix ucneitannin. Sryr « MHUAPWIM». 2020
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rOCT P 71131—2023

YOK 621.865:8:007.52:006.354 OKC 31.020
29.100.01

Knroueskle cnosa: nogecnucremMa, BUPTYalbHble UCMNbITaAHWA, CTaUMOHAapPHOE TEMNJIOBOE BO3LENCTBUE, SNEKTPOH-
Hasa KOMMNoHeHTHas basa, TemMneparypa

Penaktop H.B. TanaHosa
TexHudveckun pegaktop M.E. Hepenkosa
Koppektop C.H. @upcosa
KomneloTepHasa Bepctka M.B. Maneeegol

CpaHo B Habop 01.12.2023. [MoanucaHo B nedatb 18.12.2023. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 1,86. Yu4.-u3n. n. 1,58.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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