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MNpepgnucnoBne

1 PABPABOTAH O6uWecTBOM C OrpaHWYeHHOW OTBETCTBEHHOCTbIO «HayuyHO-uccnepoBaTenbCKUin WH-
cTUTYT «</ACOHUKA» (OO0 «HNN «ACOHUKA»)

2 BHECEH TexHuyeckum komuteTom no crtaHgapTtusaumm TK 165 «Cuctembl aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBAHNA 3NEKTPOHUKN»

3 YTBEPX/JEH U BBEJEH B AEVCTBUE MMpukasom defepasbHOro areHTcTBa No TEXHUYECKOMY pe-
rynMpoBaHuio 1 MeTponornun ot 6 ceHTa6psa 2023 r. Ne 813-cT

4 BBEJEH BIEPBbIE

MpaBuna NpMMeHEHNs1 HACTOSILLErO CTaHgapTa YyCTaHOBMEHbl B cTaTbe 26 defepasbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTwusauun B Poccuiickoli ®epepauumn». NHdopmauus ob ms-
MEHEHUSIX K HAaCTosLLEMY CTaHaapTy Ny6AnKyeTCs B eXerofHoM (N0 COCTOSIHUIO HAa 1siHBaps TekKyllero
roga) MHOPMAaLMOHHOM yKasaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MeHeHwUl
M NonpaBoK — B eXeMeCsiMHOM MHOopMaLMOHHOM yKasaTesne «HauuoHanbHble cTaHAapThi». B cnydvae
nepecmMoTpa (3ameHbl) WM OTMEHbl HACTOSALWEr0 CTaHjapTa COOTBeTCTBYyLWee yBefoMeHe GyaeT
ony6/IMKOBAHO B 6/MXaiLEM BbINMYCKE €XEMECSYHOro WMH(OPMaLUMOHHOIO yKasaTens «HauvoHasbHble
cTaHgapTbi». CooTBeTCTBYyOLWAs MHopMaLMs, yBeJOMIEHNE N TEeKCTbl pasMelanTCcs Takke B WH-
dhopMaLMoHHOl cucTeme 06LLEr0 NOMNbL30BaHNA — Ha ohuymasibHOM caliTe defepasibHOro areHTcTBa no
TEXHNYECKOMY PErY/IMPOBAHNIO U METPOSIONMN B CETU MHTEepHeT (WWw.Ist.gov.ru)

© OdgopmneHne. dreyY «MHCTUTYT cTaHgapTM3ayum», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OMLMANBHOTO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuto 1 MeTpoJsiorim
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BBegeHune

PaspaboTKka HacTosiLero ctaHgapTa Bbl3BaHa HeEO6XO4MMOCTbIO aBTOMaTU3NMPOBAHHOIO aHasn3a CTOW-
KOCTW 3/M1eKTPOHHON annapaTtypbl (3A) K HecTaLMOHapPHbIM TEM/I0BbIM BO3AENCTBMAM Ha paHHUX 3Tanax npo-
eKTMpoBaHMa 3A Ha OCHOBE MaremMaTWyeckoro MofeniMpoBaHnsA WU BUPTyasbHbIX UCNbITAHNA DA Ha HecTauwu-
OHapHble TenjaoBble BO3LENCTBUA AN CHMKEHMA 3aTpar Ha pa3paboTky, Npon3BOACTBO U 06CNYXMBaHMe 3a
cyeT MOBbILEHUA KayecTBa pa3paboTok.

HacToAwwmiA cTaHAapT pacnpocTpaHaeTca Ha nokasaTesiM CTOMKOCTM DA K HecTauMoHapHbIM TENI0BbIM
Bo3aeicTBmaM. Llenblo cTtaHpgapTa aBaseTca apToMaTm3anmna aHanuia nokasarteneil CTonkocTun DA K HecTaum-
OHapHbIM TEN/0BbIM BO3AEWCTBUAM C NMPUMEHEHWEM MaTemMaTWyeckoro MOAEeNMPOBaHUA N BUPTyasbHbIX WUC-
NbiTaHWii 3A Ha HecTauWOHapHble TensoBble BO3AENCTBUA, CHUXEHWe 3aTpaT Ha pa3paboTky, NpOn3BOACTBO
n 06CnyXuBaHne 3a cyYeT NOBbIWEHNS KavyecTBa pa3paboTok.

MpumeHeHne mMaTemMaTMyeCcKoro MoAennpoBaHWS M BUPTYasbHbIX UCAbITAHUA DA Ha HecTauuoHapHble
TennoBble BO3AENCTBUSA HA paHHMX 3Tanax NPOeKTUPOBaHWSA A0 U3rOTOB/EHWUS ONbITHOTO obpasua No3BoOAUT
n3bexarb 0TkasoB 3A MM 3HAYUTENIbHO COKpPaTUTb UX Ha 3Tane McnbiTaHui OnNbITHOrO obpasuya, cokpalas
TeM caMblM KO/IMYECTBO MCMbITaHWI OMbITHOrO obpasua, BO3MOXHble uTepauum no gopaboTke CXemM W KOH-
CTPYKUWIA, 3aTpaTbl Ha pa3paboTky SA nNpv o4HOBPEMEHHOM MOBbIWEHWUN KayecTBa U HaAeXHOCTU, B TOM Yuc-
e B KpUTUYECKMX pexumax paboTbl, genas A KOHKYPEHTOCNOCO6HO Ha OTeYECTBEHHOM U MEXAYHapOLHOM
pbiHke (cm. TOCT P 57700.37, [1] — [4]).

Wcnonb3oBaHne npu aHanuMse CToMkocTu DA K HecTauMoHapHbIM TEN/I0BbIM BO34ENCTBUAM HaTYpPHbIX
ncnbiTaHnini DA Ha HecTauMOHapHble TeNN0BblIe BO3AECTBMSA HEBO3MOXHO, Tak Kak aHa/in3 NpoBOASAT elle A0
N3roTOBJ/IEHNS ONbITHOrO obpasua. BupTyanusauma vcnbiTaHuii DA Ha HecTauMOHapHble TensioBble BO3AeEN-
CTBUA Npy aHanuse cTokocTn DA K HeCTauMoHapHbIM TEM/I0BbIM BO34ENCTBUAM siBiseTcs 6e3anbTepHaTUB-
Holi. Be3 mpuMeHeHMa maTemMaTUyecKoro MoAenIMpoBaHWs HEBO3MOXHO onpefeninTb nokasaTtenun CTOWKOCTU
3A K HecTauMOHapHbIM Ten/1I0BbIM BO34elCTBMAM. Takoil noaxon sBnseTca MHPOPMaTUBHbLIM, Tak Kak 61aro-
Japs emy Ha aTane nNpoekTUpPOBaHUA OTC/exuBaeTcs 60NbLIMHCTBO BO3MOXHbIX OTKa3oB DA MO TEN0BbIM
Xapaktepuctmkam v apdekTUBHbIM, Tak Kak M3-3a HefopaboToK NpoekTupoBaHma A, BCKPbIThIX YXe nyTem
HaTypHbIX UCMbITAHMI, BO3MOXHO MHOXECTBO UTepaunii: fopaboTka NpoekTa — UCMbITaHUA ONbITHOro o06pas-
ua — gopaboTka npoekTa W T. 4., 4TO 3HAYNTESIbHO yBENMUYMBAET CPOKN N CTOMMOCTb pa3paboTku.

HacTosAwwmii ctaHgapT onpefensieT TpeboBaHWs K NOACUCTEME BUPTYyasbHbIX UCAbITAHUA A Ha HecTa-
LMOHapHble TENNOBble BO3AEWCTBUSA.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

Cuctemsbl aBTOMaTnU3NpoOBaHHOIO NPOEKTNPOBaHNA 3JTEKTPOHUKN

MOACUCTEMA BUPTYAJIbHbIX UCMBITAHVA 3/TEKTPOHHOI AMMAPATYPbI
HA HECTALMOHAPHbIE TEM/IOBbIE BO3AENCTBWA

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

[Oata BBegerHnsa — 2023—10—01

1 O6nacTtb NpPUMEHeHNS

11 HacTtoauwwuii cTaHgapT npeAHasHavyeH An8 NpUMeHeHUs npeanpusaTUAMU NPOMbILWIEHHOCTM U opra-
HU3auMAMM NPy NCNOMb30BAHUN LNGPOBLIX ABONHWKOB 3N1€KTPOHUKM U CALS-TexHoNormii Ha paHHMx aTanax
NPOEeKTUPOBAaHMNS, U3rOTOBAEHUA U UCMbITAHUA 3N1EKTPOHHOI annapaTtypbl (3A), a Takke Ha BCcex mocregyto-
WMX aTanax XM3HeHHoOro yukna JA.

1.1.1 MoacucTemMa BUPTyasibHbIX MUCNbITaHWiA DA Ha HecTauuMoHapHble TENNOBbIE BO3AENCTBUA Npume-
HAEeTCHA Ha paHHWX 3Tanax NpoekTupoBaHnsa DA cnefyloLlero HasHayeHusa: NPoMbILIIEHHAsA, /19 IHEePreTuku,
060POHHO-NPOMbILLI/IEHHOTO KOMMJeKca, adpoKOCMUYECKO OTpacnu, CyAoCTPOeHWs, MeguLuHckas, aBToMOo-
6unbHada, 4Na HaBurauun n paguonokaunmn, notpebutenbckas, Ana PuUcKaibHOro n TOprosoro o6opyaosaHns,
CBA3M (TENEeKOMMYHMKaL M), BbIYNCNUTENbHOW TEXHWUKW, ANSA aBTOMaTu3auuu U UHTENNEeKTyaslbHOro ynpas-
neHus, cmctem 6e30MacHOCTM, CBETOTEXHMKM, aBTOMAaTM3MPOBAHHOrO TpaHcmopTa W ABuUXylieics po6oTo-
TEXHUKMN.

1.1.2 DA COCTOUT M3 3/IEKTPOHHbLIX WKaAdOB 1 6/10KOB, NeYaTHbIX Y3/10B U 31EKTPOHHON KOMMNOHEHTHO
6a3bl (3KB) (MMKpocxem, TPaH3UCTOPOB, Pe3UCTOPOB U T. 4.).

1.1.3 Ha 9KB n 3A okasbiBalT BNMSHWE HeCTaUMOHapHble TEN/M0BbIe BO3AeiNcTBMA. HecTaumoHapHbie
TennoBble BO3LeCTBUA MOTYT NPUBOAUTL K HecooTBeTCTBMAM KB 1 DA TpeboBaHMAM K X CTOWKOCTH (NpoY-
HOCTW W YCTONYMBOCTU) K HECTALMOHAPHbLIM TENIOBLIM BO3AelcTBUAM. HacToAwmii cTaHgapT ycTaHaBnmMBaeT
OCHOBHbIE MOJIOXEHMA TEXHO0rMK, NO3BOMAKLWEA NPOBOAUTL aHanM3 nokasaTenel cToikoctn DA K HecTa-
LMWOHapPHbIM TENs0BbIM BO34ElCTBUAM C MPUMEHEHMEM MaTeMaTUyecKoro MOAEeNUPOBaHUS U BUPTyasbHbIX
ncnbiTaHnini DA Ha HecTauMoHapHble Ten0Bble BO3AENCTBUA NMPU NPOEKTUPOBaHUMN.

1.2 AHanu3 nokasaTtenei cToikocTu DA K HecTauMOHapHbIM TEM/0BbIM BO34EWCTBUSAM [OJ/IKEH OCY-
LLeCTBMATLCA Ha PaHHUX 3Tanax NpoekTuposaHua SA MNocpencTBOM NPOBEAEHUS mMaTemMaTuyeckoro mMoge-
NMpoBaHuA 1 BUpPTyanusauum mcnbiTaHuii DA Ha HecTauMoHapHble TensoBble BO3LEWCTBUSA MPU NPOEKTUPO-
BaHUW.

1.3 Ana aHanu3a nokasatenel CTOWKOCTM DA K HECTALMOHAPHbLIM TEN/IOBbIM BO3AEWCTBUAM METOAOM
mMaTemMaTu4yeckoro mMogesnvpoBaHusa (BupTyanusauum mncnbiTaHuin Kb n SA Ha HecTauMOHapHble TensoBble
BO3J4eNCcTBMA) cregyeT NPpMMEHATL atTecToBaHHble NporpamMMHble cpeacTBa, a npu HeobxogmMMocTn — aTTe-
CTOBaHHble MporpammHo-annapatHble cpeacTea. TpeboBaHMA K NporpammHo-annapaTtHblM CpeAcTBam ycTa-
HaBMMBAKTCA MO COr/TaCOBAHUIO C 3aKa3uymkamu.

2 HopmaTuBHbIe CCbI/IKN

B HacToAweM cTaHgapTe MCMNOJIb30BaHbl HOPMAaTUBHbIE CCbINIKW Ha cnepylowmne ctaHfapThl:
FOCT 16962 M3aenvs 3n1eKTPOHHON TEXHUKN U 31EKTPOTEXHUKN. MexaHnyeckne u KnumaTuyeckne BO3-
fenctema. TpeboBaHUA U MeTOAbl UCMbITAHWUIA

M3gaHne opuuynanbHoe



FOCT P 70915—2023

FOCT 16962.1 (M3OK 68-2-1—74) N3genusa anekTpoTexHnuyeckne. Metoabl UCNbITaHWIA Ha yCTOWUYMBOCTb
K KNTUMaTU4YeCKMM BHELWHUM BO34elCcTByHOLW MM hakTopam

FOCT 21964 BHelwHne Bo3gelicTBylme pakTopbl. HoOMeHKNaTypa u xapaktepucTukn

FOCT 30630.0.0 MeToabl UcnbITaHWIA Ha CTOWKOCTb K BHELWHMM BO34EMCTBYHOLWMM hakTopaM MalluH,
NPMO0OPOB 1N APYINX TEXHUYECKUX m3gennin. Obume TpeboBaHms

FOCT 30630.2.1 MeToabl UCNbITAHUI Ha CTOMNKOCTb K KIMMATUYECKMM BHELWHWM BO34EeNCTBYHOWNM dhak-
Topam MalluvH, NpM6OPOB 1 APYTUX TEXHUYECKUX M3AENUi. VicnbiTaHNA Ha YCTOMUYMBOCTb K BO3AENCTBUKD TEM-
neparypbl

FOCT P 57700.37 KomnbloTepHble MOAeNn 1 mogenupoBaHue. Lindposble ABOHUKKM n3genunii. Obuwme
NoJI0XeHUA

FOCT P 70201 Cunctembl aBTOMaTU3NPOBAHHOIO NPOEKTUPOBaHNA 3N1EeKTPOoHUKKU. OnTuMasbHOe coyeTa-
HWEe HaTYPHbIX Y BUPTYasibHbIX UCMbITAHUA 3NEKTPOHUKN HA HAAEXHOCTb U BHELIHWE BO34elicTByW e akTo-
pbl. TpeboBaHMNA 1 NOPALOK NPOBEAEHUS MPU BbINOSIHEHUM TeXHUYeckoro 3agaHusa Ha HUOKP

FOCT P 70291 Cuctembl aBTOMaTU3NPOBaAHHOIO MPOEKTUPOBAHMA 3NEeKTPOHUKN. CocTaB M CTPyKTypa
CUCTEMbl aBTOMAaTNU3MPOBAHHOIO MPOEKTUPOBAHUSA 3/1EKTPOHHON annapaTypsbl

MpumeyaHune — MMpy NOMb30BAHNM HACTOSILLMM CTaHAAPTOM Lie/iecoobpas3Ho NPOBEPUTL AeCTBME CCbIIoY-
HbIX CTaHOAPTOB B MHPOPMALMOHHOM cucTeme O6LLEero nosib3oBaHns — Ha oduumanbHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMIO U METPO/IOTMN B CETU VIHTEPHET WM NO eXerogHoMy UHOPMaLVOHHOMY yKasa-
Teno «HaunoHanbHble cTaHAAPTbl», KOTOPbLIA ONy6/MKOBaH MO COCTOSHMIO Ha 1 SHBApS TeKyLLero roga, v no Bbinyckam
eXeMeCsAYHOro MHPoPMaLUMOHHOTO ykasaTens «HaumoHanbHble CTaHAapTb» 3a Tekywmid rofd. Ecnim 3aMeHeH CCbINIoYHbIN
CTaHAApT, Ha KOTOPbIi AaHa HeAaTMpOBaHHAasi CCblIKa, TO PEKOMEHAYETCS MCMO/Mb30BaTb AECTBYIOLLYIO BEPCUIO 3TOTO
CTaHZapTa C y4eTOM BCEX BHECEHHbLIX B f@HHYH BEPCUIO U3MEHEHWIA. ECnM 3aMeHEH CCbIMIOYHbIA CTaHAApT, Ha KOTOpPbIiA
JaHa JaTupoBaHHas CCbIfka, TO PEKOMEHAYETCA UCNOMb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKasaHHbIM Bbllle TOA0M YT-
BepxaeHus (NpuHATMS). Ecim nocne yTBepXAeHUst HACTOALLEro CTaHAapTa B CCbIIOYHbIA CTaHZApT, Ha KOTOpbI AaHa
[aTMpoBaHHas CCblfka, BHECEHO M3MEHEHWE, 3aTparnBatollee NosoXeHNe, Ha KOTOpoe AaHa CCbl/Ka, TO 3TO MOMOXEHKE
pekoMeHayeTca NPUMEHSTL 6e3 ydeTa AaHHOTO U3MEHEHUs. ECnn cCblIoYHbIli cTaHAApPT OTMEHEH 6e3 3aMeHbl, TO MOso-
XEHWEe, B KOTOPOM [aHa CCbl/ika Ha Hero, peKoMeHAyeTCsl MPUMEHSITb B YacTW, He 3aTparvBatoLLei 3Ty CCbUIKY.

3 O6ume NooXKeHnA

3.1 HacTtoswuin ctaHgapT ycTaHaBNMBaeT TpebGOBaHUA K aBTOMATU3NPOBAHHOMY aHanu3y nokasaTesei
cToKkoCcTU JA K HecTaluMoHapHbIM TEMOBbIM BO34EWCTBMAM Ha OCHOBE MaTeMaTU4YeCcKoro MoAe/IMpoBaHuns n
BUPTYasibHbIX UCMNbITaHWA DA Ha HecTaluuOHapHble TeN/I0Bble BO34ENCTBUS.

Ans pocTuxeHns noctaBMeHHON Uenu B cTaHAapTe ycTaHaB/AMBalT cnegywuwme efnHble TpeboBaHus:

- KTEXHO/I0rMM aBTOMaTU3MpPOBAHHOIO aHasM3a nokasartesnein cTonkocTn DA K HeECTauUOHApPHbIM TENJIO-
BbIM BO3[ENCTBUSAM;

- noAcucTeMe BUPTYyasibHbIX UCMbITaHNI DA Ha HecTauMoHapHble TEN/IOBbIE BO3AENCTBUSA.

3.2 3KBb n 3A B 06WEM criyyae ABMAKTCA TENMOBbIAENSAOWMMN.

3.3 OCHOBHble BUAbl TEN/I006MEHA — KOHAYKUUSA, U3NyvyeHue, ecTeCTBEeHHasA W BblHYXAEeHHAas KOHBEeK-
ums.

3.4 B obwem cnydyae 3aBUCALWMUMUN OT BPEMEHU AB/SAIOTCA:

- TemnepaTtypa OKpyXawLlein cpegbl;

- MOLWHOCTb TEN/I0BbIAENIEHUS;

- TENNI0EMKOCTb.

3.5 OpraHunsayusa paboT No NPUMEHEHUK TEXHOJ/IOTMM aBTOMaTU3MPOBAHHOrO aHanusa nokasaTesieit
CTOMKOCTU DA K HeCTalUMOHAPHbIM TENMOBbIM BO3AECTBMAM Ha OCHOBE MaTeMaTU4YecKoro MoAe/IMpoBaHus u
BUPTYyann3auum ucneitaHnii A Ha HecTauMoHapHble TEMN0BbIE BO34EWCTBUSA MPU NPOEKTUPOBaHUN YCTPOEHA
cornacHo NOCT 21964, TOCT 30630.2.1.

3.5.1 TexHonorus npegHasHavyeHa ANA UCMNONb30BaHUS NogpasfeneHnsMun npegnpusaTuii, Ha KoTopble
BO3/10XXEHbl COOTBETCTBYOLWME 3a4auu.

3.5.2 ABTOMATM3UPOBAHHbLIA aHanM3 nokasarenei cToikocTn A K HecTauMoOHapHbIM TEN/0BbIM BO3-
AelicTBMSIM gonyckaeTcs NPOBOAUTbL HA OCHOBE METOAOB MaTeMaTUYeCcKOro MoAesIMpoBaHWs U BUpTyasu3a-
uuKn ncnbiTaHuii DA Ha HecTaluMoHapHble TEMI0Bble BO3A4ENCTBMSA C UCNOMb30BaHNEM CNeuuasin3npoBaHHOro
nporpammHoro o6ecneuveHus [5].
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4 TexHONOrnss aBTOMaTU3NPOBAHHOIO aHasIM3a rnokasatesiel CTOMKOCTU
9/IEKTPOHHOI anmnapaTypbl K HECTaUMOHapPHbIM TEMN/1I0BbIM BO34ECTBNAM

4.1 KOHEeYHOoW uenbi aBTOMaTU3MPOBAHHOIO aHaauia siBAseTca onpefeneHne npurogHoctn DA K 3Kc-
nayatauum navM XpaHeHuto Npu BO34ENCTBMM NepeMeHHOon TeMmnepatypbl M NepeMeHHOl MOLLHOCTU COr1acHo
FOCT 16962, TOCT 30630.0.0, TOCT 16962.1.

Takxe paccmaTpvBaeTcs MaTemaTMyeckoe MOAenupoBaHve ¥ BupTyanusauus ucnbiTaHnin A Ha He-
cTaunoHapHble TennoBble BO3AENCTBUA C MOBbILEHHON TeMnepaTtypoli okpyxatuwein cpegbl (B KpUTUYECKUX
pexumax, B TOM 4YMC/ie HEBOCNPOU3BOAUMbIX MPU HATYPHLIX UCMbITAHUAX).

O6bekTaMn BUPTYabHbIX UCMbITAHUA ABNAKTCA:

- MPOW3BOJIbHbIE KOHCTPYKUUK WwKadoB 1 610koB DA, 30-mo4enn KOTOPbIX OTCYTCTBYIOT;

- NPOM3BOJIbHbIE KOHCTPYKUMK wkadoB n 6nokos DA, 30-moaenn KoTopbix co3fgaHbl B CAD-cuctemax
B popmaTe STEP;

- TUNOBbIE KOHCTPYKUUN wWKadoB n 6510koB A, 30-MoeNn KOTOPbIX CO34aHbl B cneunann3vMpoBaHHOM
NHTepdeiice NoACMCTEMbI BUPTYyasibHbIX UCMbITaHWI DA Ha HecTauMoHapHble TeMNN0Bble BO34ENCTBUS.

4.2 OueHnBaeMbIMM XapakTepucTukamMmmn SIBAAKTCA TemnepaTypbl B y3i1ax mogenein A B 3aBUCMMOCTU
OT BPEMEHM.

4.3 YcnoBus NpoBeAeHNs BUPTYasibHbIX UCMNbITaHUN

4.3.1 Hanuuune poccuiickoro nporpaMmMHOro o6ecneyeHus, npegHasHa4eHHoOro 41 mogenuposaHns A
Ha HecTauuoHapHble TeNMOBble BO3A4EWCTBMS, BHEAPEHHOTO Ha BeAywux npeanpuatuax Poccuiickoin depe-
pauun, KoTopoe SIBASIeTCSA COCTaBHOM 4acTbi CUCTEMbI aBTOMATM3UMPOBAHHOrO npoektupoBaHusa (CAMP) DA
B cooTBeTcTBUM ¢ TOCT P 70201, TOCT P 70291.

4.3.2 Hanuuune koppekTHoit 30-mogenn A B popmaTte STEP, oTBevawwein TpeboBaHNAM MO ycTpaHe-
HUIO OLLINGOK, YNPOLLEHNIO 1 COXPaHeHNo mogenu [5].

4.3.2.1 TpeboBaHusa N0 yCTPaHEHNO OLINBOK:

- He JO0/KHO ObITb MepeceyveHunin getaneii. OHM JOMKHbI KacaTbCs APYr ApYra;

- OfHa JeTasib JONKHA KacaTbCs APYroii MO HEKOW NOBEPXHOCTM C Kakoli-nub6o nnowaabto. He gonycka-
I0TCA BapuaHThbl, KOrga ofHa AeTaslb KacaeTcs APYroi Mo IMHUM UNu B Touyke (MOBEPXHOCTbH KacaHus ABYX
peTtanen ABnsaeTcA NMHUSA UM TOUKA);

- He AO/MKHO 6bITb CBOGOAHO BUCALWNX AeTanel. OHU JOMXKHbI UMETb COeANHEHUS C APYTMMU AeTansaMu;

- pa3bembl C OTBEPCTUSAMM HEOOXOAUMO MOJIHOCTbK 3anosHUTb MaTtepuanoMm (He AOJ/DKHbl OCTaTbCs
WTbIPbKN M OTBEPCTUSA).

4.3.2.2 TpeboBaHMs No ynpow,eHN0 Mogenu:

- cnepyet y6paTb BCe KpenexHble fetanu, Bce BUHTHI;

- crnepyet yb6patb dhacku, NbICKU, MesKue ckpyrneHus (C pagnycom 2 MM WM MEHEE);

- MOBEPXHOCTU CMIOXHOW POpMbl — Mesikne opebpeHns KpynHbIX MOBEPXHOCTEN cnepyeT caenatb rnag-
KNMU;

- eCn B MOAE/IN eCTb LWEeCTUTPaHHUKN (B CEYEHUUN AeTanu WeCTUTPaHHKK), HanpMMep CTOMKM 3Taxe-
POYHOW KOHCTPYKUUKW, cneayeT CKPYINTb TpaHn WecTUrpaHHuKa paguycom ckpyrneHus 1 mw;

- cnepyeT yaanuTb BCe OTBEPCTUS BCex AeTasneli, KpoMe KpenexHblIX 0TBEPCTUiA;

- crnepyeT noao6partbk NOTHOCTU AeTanen Takmm obpas3om, 4Tobbl Macca DA, BkYas neyaTHbIe Y3/bl,
OKB, pasbeMbl, paBHsslaCb U3HAYaAbHO 3afaHHOI;

- crnepyeT BblbuMpaTb ONuMIlO  «TBepAble Tesa» Mpu coxpaHeHun B d¢opmate STEP wmogenu B
CAD-cucTeme, B KOTOpPOI co3faBasiacb AaHHas MOAE/b.

4.3.3 Hanuune cnepywuwmx Tenionanyecknx napaMmeTpos matepuanos JA:

- KOoa(hpunumeHT Tenn1onpoBoAHOCTN MaTepuana;

- KO3 PUUMEHT CMa3Ku;

- CTeMeHb YepHOTHLI MaTepuana,

- TennoeMKocTb (B 06lWeM cnyvyae nepemMeHHas, 3aBUCUT OT BPEMEHM).

[aHHble napameTpbl MOTyT 6bITb MOMIYYEHblI NyTEM MAEHTUukaymnu.

4.4 PexnmMbl BUPTYanbHbIX UCNbITaHWNA

MapameTpbl HECTALMOHAPHOIO TEM/IOBOTO BO3ECTBUS:
- WUCTOYHUK NEPEMEHHOW MOLLHOCTY;
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- UCTOYHUK NepemMeHHOol TeMmnepaTyphl;

- [aBfeHNe OKpyxXatlLero Bosayxa.

A5 BbIHY)X/AEHHOI KOHBEKLMMW 3afaeTcsl Takxke:
- CKOPOCTb BO3YLIHOIO MOTOKA,

- CKOpPOCTb OxJlaxaatoweli XUAKoCTU B KaHase.

4.5 T[lopsagok NpoBefeHus UcnbiTaHui

4.5.1 MpoBoAAT NoUCK (MaeHTUdMKayn) Tennodunsnyecknx napaMmeTpoB martepuanoB A, yKasaHHbIX
B 4.3.3.

4.5.2 HalifeHHble napameTpbl maTtepuanoB A 3aHOCAT B 6a3y AaHHbIX A8 UCNOMb30BaHUA B Mpouecce
MOAEeNMPoBaHUS.

4.5.3 Npeanusauuna (ynpolieHne) npoLeccoB Tensionepeayn B KOHCTPYKUMAX wkKacoB n 610KkoB A,
ONA KOTOpPbIX OTCYTCTBYWT 33-Mogenu. MNpu nccnefoBaHum TemnepaTtypHbiX nonein DA B Takux craydyasix Hau-
60n1ee pacnpocTpaHeHHbIM ABMSIETCSA METOZ 3/1eKTPOTENns1I0BOM aHanorun (cm. [5]).

4.5.4 MpoBoAAT NOATOTOBKY 33-mMofenei:

- B (hopmate STEP koHcTpykunii wkadoB n 6510koB DA B CAD-cucTtemax, oTBevawwmx TpeboBaHnam
No ycTpaHeHuto owmnboK, YNPOLLEHNIO U COXPAHEHUIO MOAEeNU, NpUBEAEHHbIM B 4.3.2.

- TUMOBbIX KOHCTPYKUMI WwKadgoB 1 610KoB 3A B cneymnanms3npoBaHHbiX NHTepdencax.

4.5.5 MpoBogAT MMNopT Mogenei B hopmate STEP KOHCTPYKLWIA B mOogCUCTEME BUPTYasibHbIX UCMbITA-
HUA DA Ha HecTauuoHapHble TensaoBble BO34ENCTBUS.

4.5.6 MNpoBoAAT BMPTYyasbHble MUCNbITaHWSA DA Ha HecTaluMOHapHble TEen/0Bble BO34ENCTBMSA C MpumMme-
HEHMEM MOJEeNMpPOBaHUA TEMNOBLIX NpoueccoB B DA Ha HecTaluMOHapHble TeNnoBbie Bo3aencTena. Onpeae-
nAlTCA TeMnepaTypbl B 3aBUCUMOCTU OT BPEMEHW BO BCEX y3/n1ax MOLENN TensoBbliX MPOLECCOB, MO KOTOPbIM
paccynTbiBaOT BO3MOXHbIE TEMN/I0BbIE Neperpy3kn, To eCcTb NPEBbILEHUA pacyeTHbIX TeMnepaTtyp Haj Makcu-
MaJsibHO AOMYCTUMbIMU, 3a4aHHLIMWU B TEXHUYECKUX YC/TOBUAX Ha 3/1I€MEHTbl KOHCTPYKLUUn DA.

4.5.7 Mo pe3ynbTaTaM BUPTYasibHbIX UCNbITAHWI COCTABAAKT OTYET, B KOTOPOM NPMUBOAAT MHhbopmaumio
06 ouEeHMBaeMbIX XapakTepucTunkax.

4.5.8 MeCcTO NpoBeAeHUsT UCTMbITAHWIA

VMcnbiTaHUA MOTyT NPOBOAUTD:

- camMu npegnpusaTUA NPU HaAU4YuU NOACUCTEMbl BUPTYasibHbIX UCNbITaHU 3A Ha HecTauuoHapHble Te-
nnoBble BO3AelCTBUS;

- LLeHTp koMneTeHunii B 061aCTU MOAENMPOBaHNSA U BUPTYasibHbIX ucnbiTaHnii Kb n 3A Ha BHelHue
BO34ElCTBMA MO 3akasly npeanpuatusa nNpu OTCYTCTBUM Y HEro NOACUCTEMblI BUPTYasibHbIX UCMbITAHNn SA Ha
HecTalunoHapHble TenJI0Bble BO34ENCTBUSA.

4.6 O6paboTKa, aHa/IN3 1 OLEeHKa pe3y/ibTaTOB UCMbITaHWIA

4.6.1 Ncnonb3yT Manblii 06bem BbI6opkM N < 50.

4.6.2 Vcnonb3yloT MeToAbl CTaTUCTMUYECKO 06paboTkn pe3ynbTaToB UCMbITAHWIA.

BbluncneHne BbIGOPOYHBIX YACOBbIX XapakTePUCTUK OCYLLECTB/IAIOT NPU MasioM o6beMe BbIGOPKN. Bbl-
YncnAT:

- BbIGOpPOYHOE cpefiHee 3HAYeHMe XapaKTepUCTUKN TennoBbIX CBOMCTB;

- BbIOOPOYHYIO AUCMEPCUIO XapaKTepUCTUKN TEN0BbIX CBOWNCTB;

- BbIGOpPOYHOE cpegHee KBagpaTnyeckoe OTK/IOHEHMe.

4.6.3 OueHnBaemMble xapakTepucTukn OonpeaesnslT ¢ yyeToMm pasbpoca Temnepartyp. Ona Kaxpoi xa-
pakTepPUCTUKM ONpeaensaloT CpefHee 3Ha4YeHe u cpefjHee KBafpaTuyeckoe OTK/IOHEHUeE.

4.7 MaTepuasnibHO-TeXHUYeckoe obecrneyeHne UCMbITaHUI

4.7.1 Ha pabouunx ctaHuuax nonb3oBatesiein AOMKHO ObiTb YCTAHOBEHO criegytoliee npukiagHoe npo-
rpraMmHoe obecneyeHne, oTBevalwliee TpebosaHuam 4.3.1:

- 4NS BUPTyasibHbIX UCNbITAHWI KOHCTPYKLMK WKadoB 1 6/10k0B 3A, 33-M0Lenn KOTOPbIX OTCYTCTBYHOT,
Ha HecTauWoHapHble Ten/a0Bble BO3AENCTBUS;

- 4NS BUPTyasibHbIX UCMNbITAHWUIA KOHCTPYKUMM wkadoB n 610koB IA, 30-Mo4enn KOTOPbIX CO34aHbl B
CAD-cuctemax B dpopmate STEP, Ha HecTaLMOHapHble TENNOBbIE BO34ENCTBUS;

- 4NS BUPTyasibHbIX UCMbITAHWI TUNOBbIX KOHCTPYKUMIA WkadoB 1 6510koB A, 33-MoeNn KOTOPbIX CO3-
JaHbl B cneunanM3MpoBaHHOM UHTepdeiice, Ha HecTalOHapHble TeN/10Bble BO34ElCTBUS.

4
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4.7.2 MNepeyeHb Moaenei, NCNoMb3yeMbIX A1 UCNbITAHWUA:

- TOononorvyeckMe Mogenu TennoBbiX NMPOLECCOB B BUAe y3/10B M BeTBei, korga 30-mofesnb OTCYTCTBY-
eT;

- 30-mopenu KoHCTpykuuii 3A B chopmarte STEP;

- 30-mop4enu KOHCTPYKUuin 3A, co3gaHHble B cneunann3mpoBaHHbIX NHTepdecax.

4.7.3 PykoBofCTBa nofb3oBateneli n obydyawlime 3ByKOBble BUAEOPOINKM K NPUKNALHOMY MporpamMmm-
HOMY o6ecrneyeHuto, ykazaHHoMy B 4.7.1.

4.7.4 Heobxognmasn kBanudukauma nepcoHasna, cneynasncTtoB v NpuBAeKaeMbiX CMa, NPOBOAALWMNX UC-
NblTaHUA:

aKKkpeauTauusa nonb3oBaTens NpukaagHoOro nporpamMHoro obecneyeHns, ykasaHHoro B 4.7.1, B LieHTpe
KoMneTeHunin B 06nactm MogenMpoBaHns U BUPTYasbHbIX UcnbiTaHnii KB 1 DA Ha BHelWHNe BO3L4ENCTBUS.

4.7.5 TlopAapoK NOAroTOBKM M UCNOMb30BaHUA MaTepuasibHO-TEXHUYECKMX CPpecTB B Mnpouecce UCNbl-
TaHui:

- NpuobpeTeHne n HacTpoika paboumx CTaHUWii;

- NpuobpeTeHne M ycTaHOBKA Ha pabouymx CTaHUMSAX NporpaMmMmHOro obecnevyeHuns, oTeevatouiero Tpebo-
BaHuAM 4.3.1 n onucaHHoro B 4.7.1.

4.8 T1poTOKOM UCMbITAHUI AO/MKEH COAEpPXaTb CNeAyloLLYy0 UHopMaLuio:

- onucaHve TONOMIOTNYECKNX MOAeNel TeNNOBbIX NPOLECCOB;

- onucaHue TENJIOBbIX FPAHUYHbIX YCTOBUIA;

- onucaHue UCTOYHUKOB MepeMeHHbIX Temnepartyp;

- onucaHve MCTOYHUKOB MEPEMEHHbIX MOLLHOCTEN;

- OUEeHMBaEMble XapakKTepPUCTUKN: TemMmnepaTypbl B 3aBUCUMOCTU OT BPEMEHM B y3nax mogenn A, KoTo-
pble He AO0/DKHbI NpeBblWaTbh MakCMMassibHO A0NYCTUMble 3HAaYeHus, 3aaHHble B HOPMATUBHbIX LOKYMEHTax u
TEeXHUYECKOW AOKYMeHTauuu;

- BbIBOAbI NO pe3ysbTatam UCMbITaHUA.

5 Tpe6oBaHUs K NOACUCTEME BUPTYaslbHbIX UCTbITAHUIA 9N1EKTPOHHO
annapaTtypbl Ha HecTalUMoHapHble TeN/I0OBble BO3AECTBUS

5.1 Moacuctema BUPTYyasibHbIX UCMbITAHUA 3MEKTPOHHOW annapatypbl Ha HecTauMOHapHble TenoBble
BO34elCTBUA A0/DKHa oTBeuvaTb Tpeb6oBaHuam 1.3 n FOCT P 70201, asnsetca cocTaBHOW YacTbio CAMP 3A
B cootBetcTBUM ¢ FTOCT P 70291.

5.2 Heobxoaumo Hanuume 6a3bl AaHHbIX MatepuasnioB Mo Tens0hM3nyeckum napameTrpam.

5.3 NMopsgok npoBefeHns BUPTYasibHbIX UCTMbITAHWUIA

5.3.1 MpoBogAT naeHTUdunKaLnio Ten1oMn3nyeckux napameTpos martepnasnos A nNpu nx OTCYTCTBUK
B 6a3e gaHHbIX. VaeHTudnumnpyoT KoadduuneHT TeNN0NpoBOAHOCTN Matepuana, KoaduLMeHT cmasku,
CTeneHb YepHOTbLI MaTepuasa, TenJoeMKoCcTb martepuana. 3aHOCAT UAEHTUMULMPOBaHHbIE 3HAYEHNUS napa-
MeTpoB B 6a3y AaHHbIX.

5.3.2 Ecnnm o6bekTamu BUPTYyasbHbIX WCNbITAHUA ABASAOTCA NPOW3BOJIbHbIE KOHCTPYKUMWM LKA OB U
6nokoB JA, 30-mofenu KOTOPbIX OTCYTCTBYIOT, CO3A4al0T TOMNO/AOTMYecKkMe MogLenu TensaoBbiX MPOLECCOB B
BME Y3/10B U BETBEWA.

5.3.3 Ecn o6bekTtaMy BUPTYasbHbIX UCMbITAHUA ABNAKOTCA MNPOWU3BOJIbHbIE KOHCTPYKLMM LWKagoB |
6n0koB 3A, 30-mogenn KoTopbix co3gaHbl B CAD-cuctemax B popmate STEP, NnpoBepsitOT BbINO/IHEHNE Tpe-
60BaHWii N0 ycTpaHeHWo OWmnBOoK, YyNPOLLEHNIO U COXPAHEHUIO MOAEeNu.

5.3.4 Ecnn ob6bekTamn BUPTyasbHbIX UCMNbITAHUA ABASAIOTCA TUMOBbIE KOHCTPYKUMMW WKadhoB M 6/10KOB
DA, 30-mogenn KoTopbiXx He co3gaHbl B CAD-cuctemax B popmate STEP, ux cosgatT B cneymanm3npoBaH-
HOM MHTepdelice.

5.3.5 Mposogat umnopt 30-moaenn.

5.3.6 BBogaT maTepuansl getaneii u3 6asbl faHHbIX WM Tensogusnyeckne napameTpbl matepuanos
BPYYHYIO B Cllyyae OTCYTCTBUSA MaTepuasioB B 6a3e AaHHbIX.

5.3.7 MpoBoaaT aBTOoMaTuvyeckoe pasbuneHne 30-mMoaenn KOHCTPYKUUM HA KOHEYHbIe 3/1IEMEHTHI.

5.3.8 BBOAAT TeN/I0Bble TPaHUYHbIE YC/IOBUSA.

5.3.9 3a4al0T UCTOYHUKN NMEepPeMEHHbIX TeMneparyp.

5.3.10 3afalT UCTOYHMKM NEPEMEHHbIX MOLLHOCTEN.



FOCT P 70915—2023

5.3.11 MpoBOAAT pacyeT KOHCTPYKUMU DA Ha HecTauMoHapHble TEMN/I0BbIE BO34ENCTBUS.

5.3.12 B pesynibTarte pacuyeTta nosyyarwT Temneparypbl B 3aBUCUMOCTU OT BpeEMEHN B y3nax mogenu DA.

5.3.13 NS oueHKn nokasaTeneit CTOMKOCTU DA K HeECTaUMOHAPHbIM TEN/J0BbIM BO34ENCTBUSIM CPaBHU-
BalOT paccuyuTaHHble Temnepartypbl B y3nax mogenu 3A ¢ 4ONYCTUMbIMUA 3HAYEHUAMU, 3a[aHHbIMU B HOpMa-
TUBHbIX JOKYMEHTaX M TEXHUYECKON AOKyMeHTauuu.

B npunoxeHnn A npuBeneH npumep MNOACUCTEMblI BUPTyasbHbIX UCNbITaHWA A Ha HecTauuoHapHble
TennoBble BO3AENCTBUA W pe3y/bTaToB ee paboThl.
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MpunoxeHne A
(cnpaBoy4Hoe)

MNpuMep NoacUCTEMbI BUPTYasibHbIX UCMbITAHUI 3/1IEKTPOHHOW annapaTtypbl
Ha HecTalMOHapHble TEMN/OBbIE BO34ENCTBUS U pe3y/ibTaToB ee paGoThl

MprmepomM NoAcuUCTEMbI BUPTYaulbHbIX UCTIbITaHUI DA Ha HecTauMoHapHble TensoBble BO3AENCTBUA ABNAETCA CO-
BOKYMHOCTb nogcucteM poccuiickoii CAMNP 31eKTPOHMKN B YacTU BUPTYasibHbIX UCNbITAHUA — aBTOMATU3MPOBaHHOW CU-
CTEMbl 0GECMEYEHNST HAAEXHOCTM M kadecTBa annapatypbl (ACOHVKA) (https://asonika-online.ru/), npegHa3HavyeHHO
ANs aHanm3a 1 obecneyeHns cTonkocT DA 1 KB K KOMM/IEKCHbIM TEM0BbIM, MEXaHUYECKUM, 3/1eKTPOMAarHUTHLIM BO3-
[EeNCTBNAM, YCTA/IOCTHON MPOYHOCTU K TEM/IOMEXaHUYECKM BO3AENCTBUAM, 418 co34aHus KapT pabounx pexumos KB,
aHanu3a nokasareneli HagexXHocTn 3A 1 co3aaHns LUMdpoBbIX ABOMHUKOB SA 1 IKB.

ACOHUVKA — 370 3amMeHa HaTypHbIX UCMbITaHW OMbITHbIX 06pa3uoB A 1 OKB BMpPTyasibHbIMU UCTIbITAHMAMU Ha
BHELLHME MeXaHu4eckvie, Tern/oBble, 3/1IeKTPOMArHUTHbIE 1 Apyrve BO3AENCTBUS eLle A0 WX WU3roTOB/IEHNSA. 3TO 3Hauu-
TefIbHasi 3KOHOMUSI [EeHEXHbIX CPeACTB M COKpallleHVe CpokoB co3gaHua SA n OKB npu OfHOBPEMEHHOM MOBbILLEHUN
KayecTBa M Ha[eXHOCTM 3a CHET COKpALLEeHUs KOMMYeCcTBa HaTyPHbIX UCMbITAHWNA.

Ha aTane 3CKM3HOro MPOEKTMPOBAaHUS 31EKTPOHUKN ([0 CO34aHNA S/IEKTPUYECKUX CXEM, YepTexein n 33-mopenei)
UCMO/b3YIOT cneaytoLye noAcuUCTeMbI:

ACOHWKA-T: nogcuctema aHasimsa 1 obecnevyeHnsi TEM0BLIX XapaKTepPUCTUK MPOU3BOJIbHBLIX KOHCTPYKUMIA DA
(33-Mog€enb KOTOPBIX €eLle He Co3faHa, C BO3MOXHOCTLIO YCKOPEHHOIO CO3aHNs MOAENN B CNELUasI3MpoBaHHOM UHTEp-
tpeiice);

ACOHUKA-M: noagcucteMa aHasmsa TUMOBbIX KOHCTPYKUUIA 6/10k0B DA 1 KB Ha MexaHu4veckue u TensioBble BO3-
JenctBus (33-Mogenb KOTOPbIX elle He co34aHa, C BO3MOXHOCTbI0 YCKOPEHHOro Co34aHnsl MOAenu B cneuuann3npoBaH-
HOM uHTepcpelice);

ACOHWVKA-M-LLKA®: nogcnctema aHannsa TUNOBbLIX KOHCTPYKUMIA LWKadioB DA HA MEXaHUYECKMEe M TeNnsioBble BO3-
JeictBus (33-Mogenb KOTOpbIX elle He co34aHa, C BO3MOXHOCTbIO YCKOPEHHOro Co34aHnsl MoAenn B crneuyann3nposaH-
HOM uHTepcpelice);

Ha atane TexHM4YecKoro nMpPOekTMPOBaHUS (Mocsie CO34aHus 3MEKTPUYECKMX CXeM, YepTexei n 30-mogeneit) wmc-
NoNb3ylT cneayroLme noacucTeMbi:

ACOHV/1KA-M-3D: noacucteMa aHanmsa 1M o6ecneveHnsi CTOMKOCT MPOMN3BOSIbHBIX 06BEMHbIX KOHCTPYKUMA DA n
3KB kK MexaHN4eckM ¥ TEMMOBbIM BO3AENCTBMSAM C BO3MOXHOCTBLIO MMNOpPTa reomMeTpumn 13 pasnmuHbix CAD-cuctem.

Ha Bcex atanax npoekTMpoBaHWA 3MEKTPOHWKN UCMONL3YIOT CReaylowme noacucTemMb:

ACOHUKA-UA: noacuctema maeHTUdmKaumm nsmKo-MexaHMYecknx 1 Ten10N3NYECKMX NapamMeTpoB Mogenei
3OA u 3KB;

ACOHWKA-BA: noacuctema ynpasneHns 6asamu gaHHbix OKb 1 MaTeprasios o reoMeTpuyeckmm, nsnko-mexa-
HWYECKUM, YCTaUTOCTHLIM, TEM/TOPU3NYECKAM, INEKTPUYECKUM U HAAEXKHOCTHLIM MapameTpam.

PesynbTtatbl pa6otbl nogcucteM ACOHUKA-T n ACOHHKA-M-3D npepacTasneHbl Ha pucyHkax A.1—A.13.

PucyHok A1 — YepTtexu gatunka


https://files.stroyinf.ru#
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PucyHok A.2 — padhuk BHELLHErO TEMNI0BOTO BO3ENCTBUS
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Homep Homep
yana Vima y3na yana Vms y3na
1 OkpyxatoLas cpeaa 5 Tennovsonaums
Bos, nog, KOprnycom
2 Kopnyc gatyvka H/3 6 Ayx,ﬂ.aTﬂ'VlKap 4
3 MevatHbIi y3en gardvka 7 Bosnyx nog akpaHom
4 Kopnyc gatunka Bepx 8 SkpaH

PucyHok A.3 — Moge/ib TEN/I0BbIX NMPOLECCOB KACCETHOTO 6/10Ka C MPOAYBOM

PucyHok A.4 — Pe3ynbTaT pacuyeta TEM/IOBOr0 pexvva gatunka ans okpyxatowlei cpefpl, Kopnyca,
neyaTHoro y3na gatuunka (3aBMCUMOCTb TemnepaTypbl OT BPEMEHN)
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0)

PucyHok A.5 — KoHcTpykums 6n1oka DA, umnoptupoBaHHas 13 CAD-cucTembl
B nogcucrtemy ACOHHKA-M-3D

10
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PucyHok A.6 — ABTOoMaTnyeckoe pasbueHve Ha KOHeUHble 3/1IEMEHTbI

ACOHMKA - -
Ha3saHve TonwwuHa
134  AMr3 I'OCT 17232-99 (6e3 Tepmo0o6paboTkm) o1 25 oo 80
135 AMr3 NOCT 17232-99 (6e3 TepmM0o06paboTKK) oT 11 po 25
136  AMr3.M OCT 21631-76 (6e3 Tepmoo6paboTKM) ot 510 105
137  AMI'5.M4 IoCT 21631-76 4
138 AMr6 IOCT 17232-99 (6e3 Tepmoo6paboTKm) oT 11 po 25
139  AMr6 IOCT 17232-99 (6e3 Tepmo06paboTkm) oT 25 go 50 |:|
140  AMr6 IOCT 17232-99 (6e3 Tepmoo6paboTkm) ot 50 go 80
141 AMr6 MOCT 21488-97 (6e3 Tepmo06paboTKN) ot 8 go 300
142 AMr6 'OCT 21488-97 (6e3 TepM006paboTKL) ot 300 go 400
143 AMr6.6 MOCT 17232-99 (6e3 TepM006paboTKM) oT 11 no 25
144 AMr6.b IOCT 17232-99 (6e3 Tepmoo6paboTkm) ot 25 1o 50
145 AMr6.6 FOCT 17232-99 (6e3 TepmoobpaboTku! ot 50 no 80
Mownck: 1150 M 19
ACOHWKA
MpuHATL N OTmeHa

PucyHok A.7 — [lnanoroBoe OkHO A/1s1 Bblbopa marepuana u3 6asbl JaHHbIX
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PucyHok A.8 — [lnanorosoe OKHO A1 3a4aHus napameTpoB Martepvasia

12
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ACOHUKA

TennoBoe orpaHNYeHune 4151 NOBEPXHOCTU

Tennosble rpaHNyHbIE YCNoBUSA

KOHBEKUMS + U3/lydeHne BO BHELLHIOW cpeay 3

Koadp. Tennootaaum KoHeekuueii [BT/M*M*T 5.79 |y| n

KoadhcpmumeHT yepHoThI (19 usnyyexmns)  JO.61

Temneparypa cpegpbl [Ipag] N iy
ACOHWKA
*? CnpaBska Y ok X OtmeHa

PucyHok A.9 — 3agaHue TensioBbIX TPaHNYHbIX YC10BWIA

PucyHok A. 10 — 3agaHne NCTOYHMKA NepPeEMEHHO Temnepartypbl

13
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ACOHVIKA - i
Tennosoe Bo3felicTBE
BBeayTe rpaduk Bo3aeiicTeus
[nanasoH t, cek“ ill t, cex | dQ/dt, BT |
20.000
o [
-AvnanasoH dQ/dt, BT
or |0
po  [io-
§ 10.000
S
d 6.000
0.000 30.000 60.000 90.000 120.000 150.000 180.000 210.000 240.000 270.000 300.000
Bpewms, cek
*2 Cnpaska | v OK X OtmeHa

PucyHok A. 11 — 3apaHne NCTOYHUKA NEPEMEHHON MOLLHOCTM

Temnepatypa [Bpea- 3000k 3

PucyHok A. 12 — Temnepatypbl BO BCEX TOUKaxX KOHCTPYKUMM 6/10ka DA B 3aaHHblli MOMEHT BpPEMEH!
14
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ACOHUKA - 1° x.J

Ipachuk B y3nax

Bpewms, cek

Cnpaska >r OK X OTmeHa

PucyHok A. 13 — 3aBnCMMOCTb TeMnepaTypbl B KOHTPOJIbHOM TOUKE KOHCTPYKUMK 6/10ka SA OT BpeMeHU

15
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