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Mpeaucnosue
1 PA3PABOTAH 3akpbITbiM akLUMOHEPHBIM 00LIecTBOM « T-CepBuchl» (BAO «T-CepBUCHI»)

2 BHECEH TexHuueckum KOMUTETOM No ctaHaaptusauum TK 700 «MaTtematuyeckoe moaenvposaHue
U BbICOKOMPOW3BOAUTENbHbLIE BBIYUCIUTENBHBLIE TEXHONOMMN»

3 YTBEPXOEH M BBEAEH B AENCTBUE Mpukasom degeparnbHOro areHTCTsa no TEXHUYECKOMY pe-
rynupoBaHuto u metponorumn ot 6 despansa 2018 r. Ne 50-ct

4 BBEJOEH BINEPBbIE

lMpasuna npumeHeHuUs Hacmosweeo cmarHfapma ycmaHoeneHs! 8 cmambe 26 ®edepasibHo20 3aKOHa
om 29 urwHs 2015 2. Ne 162-03 «O cmaHbapmu3auuu e Pocculickoll ®edepayuu». UHpopmayus 06 u3s-
MEeHeHUsIX K Hacmosuemy cmaHOapmy ny6nukyemcs e exe200HoM (no cocmosaHuUKo Ha 1 siHeaps mekyuweao
200a) uUHOpPMayUOHHOM yKasamerne «HayuoHanbHbie cmaH0apmbly, a ohuyuasribHbIl mekem u3meHeHull
U 1101pasoK — 8 eXeMeCAYHOM UHOPMaUUOHHOM ykazamene «HayuoHanbHbie crmaHlapmei». B criyuae
nepecmompa (3ameHbl) unu omMeHbl Hacmosuwieeo cmaHdapma coomeememsyiouiee yeedomneHue byoem
onybruKkoeaHo 8 bnuxalilueM 6bilyCKe EXEeMEeCSYHO20 UHpOPMAaYUOHHO20 ykasamerns «HauuoHarbHble
cmanOapmbiy. Coomeememeyrowjas uHgopmayus, yeedoMaeHUe U MeKCMbl pasMewjaromes makxe 6 UH-
gopmayuoHHOU cucmeme 0buleeo nosb308aHUs — Ha oguyuanbHoM calime @edeparnbHo20 azeHmemaea rno
MEXHUYECKOMY pezynupoearuro u Memponoauu e cemu ViHmepHem (Www.gost.ru)

© CrangaptuHdgopm, 2018

Hacroawmi ctaHgapt He MOXET ObiTb NOMHOCTLIO UMM YACTUYHO BOCTMPOM3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B kayecTBe ohuLuManbLHOro usaanus 6es paspeweHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynupoBaHuiO 1 METPONOrnu
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BBeneHue

YucneHHoe moaenupoBaHue Bce Oonee LUMPOKO MCNOMb3YETCA AN UCCreA0BaHUsi MPOLEecCoB, Mpo-
UCXOAALLMX B CMIOXKHBIX 3NIeMEHTaX KOHCTPYKUUIA. MpUMEHEHNE YNCNEHHbIX METOA0B NMO3BONSIET CHU3UTDL 3a-
TpaTbl Ha 3KCNepUMEHTarbHbIe UCCMEAOBAHMUS U JOBOAKY U3AEMUN, Aenas BO3MOXHbIM Gonee rny6okuit, yem
paHbLUe, aHanu3 MYHKLMOHMPOBAHUS KOHCTPYKLMW M NO3BOMSA PACCMOTPETH BObLUOE KONUYECTBO BapuaH-
TOB peanusaumm KOHCTPYKLUN.

Bnarogapsi COBEPLLUEHCTBOBAHWUIO BbIMUCIIUTENBHON TEXHUKU U UH(POPMALIMOHHLIX TEXHONOIMMI pacLuu-
PSIETCS NCNOMNBL30BAHWE TEXHONOMMI YACIIEHHOTO MOAENMPOBAHUA @Hann3a HanpsHKeHHO-4ePOPMUPOBAHHOTO
cocroaHua (HOC) aetanen v y3nos.

BmecTe ¢ TeM UCNONb30BaHWE COBPEMEHHbIX BbIMMCAUTENBHbIX TEXHONOrMN Ana pacyeta HAC cnoxHbix
KOHCTPYKLMUIA B YNPYroi obnactu MOXeT NpMBOAUTbL K HEMPaBUIbHLIM pe3ynsratam npu HecobnoaeHun paaa
TpeboBaHuii K UCNONb3yEMOMY NMPOrpaMmmMHOMY 06ecneveHunio KOMNbITEPHOTro moaenupoeanus (MO KM) HOC
CMNOXHbIX KOHCTPYKLWA.

HakonneHHbI B HacToswee BpemMs onbiT npuMeHenusa MO KM ans ananusa B ynpyroin obnactu HOC
CMOXHbIX KOHCTPYKUMI no3Bonset cchopmynuposaTb 06Lime Tpebosanua k MO KM 1 noctaHoBKe 3a4a4m YnC-
JIEHHOro0 MOAENUPOBAHWSA, BbIMONIHEHWE KOTOPbLIX AOMMKHO 006EeCcneynTb JOCTOBEPHOCTb MOMyvYaeMblX peLue-
HWIA, YTO M AABNSIETCA LENbIO HACTOSALLEro ctaHaapTa.

YCTaHOBMEHHbIE B HACTOALLEM CTaHZapTe npasuna chopMynMpoBaHbl ANsi NPOBEPKM NMPUMEHUMOCTH
MO KM ans uccnegosanna HOC CnoXHbIX KOHCTPYKLUMIA B ynpyroin obracru, Bepudmkaumm v Banugauuu
MoOJZleneil, U PacnpoOCTPaHATCA Ha 3agadun uccnegosaHus HOC KOHCTPYKUMIA NOOOW CTENEHU CrOXHOCTH,
U3roTOBIEHHbIX U3 U3OTPOMHbLIX MaTepuanos ¢ JIMHEMHO-YNPYruMU CBOMCTBAMU, NPU CTAaTUUECKUX HarpysKax,
U HE pacnpoCTPaHSIOTCA HAa KOHCTPYKLUMU M3 MaTepuarnoB C HEMMHEWHO-YMNPYrum noBeAEeHUEM, a Takke U3
aHN30TPOMHbIX, KOMMNO3ULMOHHBIX U NONIMMEPHBIX MaTepuarnos.
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HAUUOHANBbBHBIN CTAHAOAPT POCCUUCKON GEQLEPALUUMN

YUCNEHHOE MOAENNPOBAHUE ®U3NYECKUX NPOLIECCOB

OnpeaenexHue HanpsHkeHHO-Ae(POPMUPOBAHHOIO COCTOSIHUS.
Bepudukauua u Banuaauusa YUCrIeHHbIX Mogeriei CAOXHbIX 3M1EMEHTOB KOHCTPYKLUMIA
B ynpyrou oo6nacrtu

Numerical modeling of physical processes. Determination of stress-strain state.
Verification and validation of numerical models of complex structural elements in the elastic region

Hara BBegeHua — 2019—01—01

1 ObnacTtb NnpUMeHeHus

Hacrosimin crangapt onpeaensiet Tpe6osanusa k MO KM, nucnonbayemomy Ans UCCNeaoBaHus B ynpy-
roit obnactn HOC cnoXHbIX 3NEMEHTOB KOHCTPYKUMI npu pa3paboTke NpoAYyKUMM M NMPOBEAEHUU NPUEMOY-
HbIX, NPUEMO-CAATOYHbIX, KBANMM(PUKALMOHHBIX, CEPUNHBIX U UHLIX UCMIBITAHUI, @ TAKKE HA AanbHEWLIUX 3Ta-
nax >XM3HEHHOTO LiMKSa NPOAYKLMHU.

Hacrosiwmit ctaHgaptT NPMMEHUM B TOM YucCne npu ceptudukaumum NnporpamMmmHOro obecneyeHuss Ans
YMCNEHHOTO MoAENMpPOBaHUA B ynpyrow obnactn HAOC CnoXHbIX 3NEMEHTOB KOHCTPYKLIMIA B COCTaBe Cneuu-
anu3npoBaHHbIX MPOrPaMMHO-TEXHUYECKMX KOMMITEKCOB.

2 HopmaTtuBHbIe cCbINIKU

B HacToqLeM cTaHaapTe UCNonNbL30BaHbl HOPMATUBHbBIE CCbINKW Ha crneayowme CTaHaapTbl:

FOCT 2.052—2015 ECK[]. 3nekTpoHHas moaens usaenus. O6wme nonoxeHus

FOCT P 57188—2016 YucneHHoe mogenuposaHue n3ndeckux Npoueccos. TEpMUHBI U onpeaeneHna

FOCT P 57700.1 YucneHHoe MogenupoBaHue Ansi paspaboTku U caavn B 3KCNNyaTauuio BbICOKOTEXHO-
NOTUYHBIX NPOMBILLINEHHBIX n3genuii. Ceptudukaumsa nporpammHoro obecnedeHusn. TpebosaHus

FOCT P 57700.2—2017 YucneHHoe moaenupoBaHue ansa paspaboTku u cgaum B AKCnnyaraumio Bbi-
COKOTEXHONMOTMYHbIX MPOMbILLUMEHHBbIX u3genuin. Ceptudukaumusa nporpaMMHoro obecnederus. O6wme no-
noxeHusi

MpumMmevyaHune — Mpn NONBL30BAHUM HACTOALMM CTaHAAPTOM LenecoobpasHo NpoBepUTb AENCTBUE CCbINOY-
HblX CTaHAapPTOB B UHPOPMaLMOHHOW cucTeMe obLLero nonb3oBaHNA — Ha oduunanbHoM caiiTe deflepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryNUPOBAHUIO U METPONOrMmn B ceTU MHTEPHET MNKU NO eXerofHoMy MHMOPMAaLIMOHHOMY yKasa-
Tento «HaluoHanbHble CTaHAapThbi», KOTOPbIA oMyBrukoBaH No COCTOSHWIO Ha 1 AHBapPA TekyLero roga, U No Bbinyckam
eXeMeCsAYHOro MHOPMaLIMOHHOro yKkasartens «HaluuoHanbHble cTaHAapThi» 3a TeKywuin rog. Ecnu 3aMeHeH ccblnod-
HbIA CTaHZapT, Ha KOTOPLIA AaHa HeaaTUpOBaHHasA CChiNika, TO PEKOMEHAYETCA UCNONb30BaTh AEUCTBYIOLLYIO BEPCUIO
3TOro CTaHfapTa C y4ETOM BCEX BHECEHHbIX B [aHHYH Bepcuto M3MeHeHUH. Ecnn 3aMeHeH CCbINMOYHbIA CTaHAapT, Ha
KOTOpbI AaHa AaTUpoBaHHas CCbinka, TO PEKOMEHAYeTCA UCMOoNb3oBaTh BEPCUIO 3TOrO CTaHAApTa C YKa3aHHbIM Bbllle
rofom yTBepXAeHus (MpuHATUS). Ecnn nocne yTBepXAeHWs HacTosALWero cTaHfapTa B CCbINOYHbLIA CTaHAAPT, Ha KO-
TOpbI JaHa AaTUpOBaHHasA CChifika, BHECEHO U3MeHeHMWe, 3aTparupatoLiee nonoXeHne, Ha KOTopoe laHa ccbinka, To
3TO NOMNOXEHMe PEKOMEHAYETCA NPUMEHATL 6e3 y4eTa JaHHOro U3MEHEHNNA. ECnn cebiNoYHblif cTaHaapT oTMeHeH 6e3
3aMeHbl, TO NMOMoXeHWe, B KOTOPOM AlaHa CChiflka Ha Hero, PeKoMeHAYETC NPUMEHSTL B 4acTu, He 3aTparusalowei aTy
CChISKY.

M3paHue ocpuumanbHoe
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3 TepMuHbI U onpeaeneHns

B HacTOsAILLEM CTaHAAPTE NPUMEHEHbI CNeayoLIME TEPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHnsAMM:

3.1 anroputM: [NocneaoBaTensHOCTb 4ENCTBUI, HEOOXOAUMBIX ANS NPOBEAEHUS YNCTIEHHOTO MOAENK-
poBaHusl.

3.2 aHanus pesynbraToB: Jliobaa nocneayowas o6paboTka unu uHTepnpeTaunus oOTAenbHbIX Pe3yrb-
TaTtoB UM HabOpPOB PE3ynbLTaToOB, NOMYYEHHbIX NPU MOAENUPOBAHUM.

3.3 reomeTpuyeckKas HefIMHEWHOCTL: FABNEHWE, MPU KOTOPOM OMNpeaeneHme paBHOBECHOTO COCTOS-
HWUSI KOHCTPYKLUK OCYLLECTBMSETCA OTHOCUTENbLHO €€ 4eDOPMUPOBAHHOINO COCTOSHUA C YYETOM U3MEHEHHOW
BCMEeACTBME 3TOT0 COCTOSIHUA XKECTKOCTHU.

3.4 reomeTpuyecKui anemMeHT: iaeHTunLUMpoBaHHbIi (MMEHOBaHHBI) reoMeTpUYecKnin 06 LEKT, Uc-
nonb3yembiil B Habope AaHHbIX. FeoMeTpuyeckum 00 bEKTOM MOXKET ObITb TOUKA, NMUHUS, NMNOCKOCTb, NOBEPX-
HOCTb, reomeTpuyeckas urypa, reomeTpuyeckoe Teno.

3.5 rpaHuyHble ycrioBust; 'Y: Ycnosus, HaknaabiBaeMble Ha NepeMeLLEeHNs — kuHemarudeckue MY; BHeL-
HWe Harpy3ku — AaBneHUsl, CUMbl, MOMEHTbI, TOUEYHbIE U pacrpeaeneHHble, CMELUAHHbIE TPAHUYHbIE YCITOBHUS.

MpumevyaHune — lMpu npuMmeHeHUn MKD ¢ opMynupoBKoil B NepeMeLlieHNsaX UCNonb3yTesa KUHeMaTuye-
ckue Y.

36

[OCTOBEPHOCTL: KauecTBo, XxapakTepusayioLLiee 40BEPUE NN YOEXOEHHOCTL B Pe3ynbTarax pacyera u
MogenmnpoBaHua.
[CTO CUTUC-201-16A, ctatbs 2.4.14]

3.7 uHXKeHepHaa oueHka: [Mpouecc AOMONHEHUsA, NMPUHATUA WU OTKIIOHEHWS 9NEeMEHTOB pacqeTa
U/WNn Opyroro MHXXEHEpPHOro aHanu3a cneumanucTom unu rpynnoi CneuuanucToB Ha OCHOBaHuKM obpa3soBa-
HUS, ONbITA U NPU3HAHHON KBanudUKaumm.

3.8 KOHeyHo-3neMeHTHas Moaenb; KOM (cemka): COBOKYNMHOCTb 351EMEHTOB AOCTAaTOMHO NPOCTON
reOMeTpuYeckon POPMbI U KOHEYHbIX PA3MEPOB, HA KOTOPLIE CMIOLLHO pastuta KOHCTPYKUUA, AN KOTOPOW
yncneHHo mogenupyercsa HOC [1].

3.9 kavyectBO KOM: KonuyectBeHHble oueHkM KOM, xapaktepusylowme Kak reometTpuyeckoe coeep-
LLIEHCTBO 3MEeMEHTOB (anpUOpPHbIE OLEHKU A0 NPOBEeAEHMSA YACIIEHHOrO MOAENUPOBAaHKS), TAK U TOUHOCTb pac-
cuntanHoro HOC (anocTepuopHble OLEHKM nocne NpoBeAEHMS YUCNEHHOTO MOoAEenMpoBaHus). [ns AaHHbIX
oueHok paspaborunkom MO KM no pesynbsratam Banuaauuu A0mkHbI ObiTb chOPMUMPOBaHBI Kak NpeaenbHO
AONyCTUMbIE, Tak 1 HEAONYCTUMbIE YPOBHU BENUYUMH, XapakTepuaylowmx kauectso KOM.

3.10 kBanuduUKaLUMOHHbIN TeCT: HekoTopas 3agaya, Anst KOTOPOW MMEETCs NPU3HAHHbINA Kakon-nubo
cepTunumMpyoLLEen opraHusaumnen pesyneraTt pewieHus. [JaHHyio 3aaa4y, MCcnonb3yloLwylocs npu sepuduka-
uuM ¥ Banuaauuu nporpaMM mMaTeMaTuyeckoro MOAENMPOBaHUsA, AOIDKEH pewmnTb paspabotuuk MO KM npu
ceptudmkaumu. PelueHne 3Ton 3a4a4m MOXET ObITb KaK aHANUTUYECKMM UINU YMCMEHHbIM, TaK U NPeACTaB-
NsATb COOOW aKCNEpUMEHTasIbHbI pesynbrar.

3.1

KOPPEKTHO nocTaBneHHas 3agava: 3agava onpegerneHust peLueHust N0 UCXOAHbIM A aHHbIM, A KOTO-
poVi BbINOMHEHBI crieaylowme ycnosus: 1) 3agadya uMeeT peLueHue npu mobbix A0NYCTUMBIX MCXOAHBIX AAH-
HbIX; 2) KaXKabIM UCXOA4HbLIM AAHHBIM COOTBETCTBYET TOSIbKO OAHO peLLeHUue; 3) peLLeHne yCTOMYMBO.

[FOCT P 57188—2016, ctatba 2.2.15]

3.12 kpuTHueckue 30Hbl: 30HbI FEOMETPUYECKOW MOAENU, KOTOPbIE COOTBETCTBYIOT MOMIMKEHMIO yYacT-
KOB aHanM3npyemomn KOHCTPYKLUMMW C HAUMEHbLUMMM 3anacaMm NPOYHOCTHU (BbIYMCIIEHUE KOTOPbIX AOIMKHO Npo-
BOAUTLCH NO UMEIOLLMMCH B OTPacin HOPMUPYIOLLUM JOKYMEHTaM).

3.13

Moaenb: CyLHOCTb, BOCNPOU3BOAALLAS ABNEHUE, 0ObEKT UNKU CBOWCTBO 06beKTa peanLHOro Mupa.
[FTOCT P 57188—2016, craTtbs 2.1.1]

3.14

MeTO[ KOHEYHbIX 351ieMeHTOB: CETOUHbIN METO/, YNCNEHHOTO PeLUeHus 3aa4 MaTeMaTu4eckon usu-
KW, B KOTOPOM AUCKPETMU3aLNA UCXOAHbIX KpaeBblX 3a4ay NPOU3BOAUTCA HA OCHOBE BapUaLMOHHBLIX UMK Npo-
€KLMOHHbIX METOAOB NPU UCNOMNb30BaHUM CNeLnanbHbIX KOHEYHOMEPHBIX MOANPOCTPAHCTB DYHKUMMI, onpeae-
NAEMbIX BbIOPaHHOW CETKON.

[FTOCT P 57188—2016, ctaTtbs 2.3.6]
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3.15 narpysku: 3agaHHble CUnoBble, KWHEMaTU4YeCkne U CMeLlaHHble YHKUMKW, AeWCTBYIOLME HA MO-
Aenb, n 00ycrnoBneHHble yCrnoBusiMm patoTbl.

3.16 HanpspxeHHo-gedopmupoBaHHoe coctosiHne; HOC: MHOXeCTBO AEUCTBYIOWMX B KAXKAO0MN TOYKE
KOHCTPYKUMKN HanpspkeHnii u aedropMmauyuin B PUKCUPYEMbI MOMEHT BPEMEHU, BOSHMKAIOLLMX U3-3a NPUITOXKE-
HUSA K KOHCTPYKLMKM BHELLHWUX BO3AENCTBUI (B TOM YMCre HEPABHOMEPHOTO NMoNsi Temneparyp).

3.17

HEKOPPEKTHO NOCTaBfIEHHAA 3agava: 3ajaua, Ans KOTOPOM He Y/ 0BNETBOPAETCA X0TA Obl OHO U3
YCNOBWIA, XapaKkTEPU3YIOLLMX KOPPEKTHO NOCTABIMEHHYIO 3aaa4y.
[FOCT P 57188—2016, ctatba 2.2.16]

3.18

NOBEPXHOCTHaA MoAenb: TpexMepHasi reoMeTpuieckas Moaesb U3Aenus, NPeACTaBneHHast MHOXe-
CTBOM OrpaHWYEHHbIX NOBEPXHOCTEN, ONPEAENSIOLMX B MPOCTPAHCTBE hOPMY U3AEnus.
[FOCT 2.052—2015, cratbs 3.1.8]

3.19 nonb3oBarenb MO KM: UHxeHep-pacyeTuuk, NpOBOAALLMI YNCTIEHHbIE UCCNEA0BaHUS C NPUMe-
HeHueM MO KM.

3.20 npenpoueccop u noctnpoueccop MO KM: Mporpammubie moaynu MO KM, B KOTOPbIX OCYLLECT-
BIISIOTCA NOATOTOBKA PACYETHOW MOZENU U aHAmNM3 MONYYEHHbIX Pe3ynbTaToB.

3.21 nporpammMmHoe o6ecneyeHue KOMNbLIOTEPHOro moaenuposaHus (MO KM) B ynpyroin obnactu
HAOC koHcTpyKkuuu: MNporpamMmbl, BbINOSHAKLWME MaTEMaTUYECKME pacyeThl, M NPOorpaMmbl, NpeaHasHa4YeH-
Hble AN NOArOTOBKM MCXOAHBLIX AAHHbIX, 00paboTkM pe3ynsTaToB pacyeTa, u Apyrue BCnoMoratenkHble npo-
rpaMmbl.

3.22 pasmepHOCTb Mogenu (ceomempuyeckas): YPOBeHb PaCCMOTPEHUSA NPOCTPaAHCTBEHHbIX aghdek-
T0B: 1D, 2D, 3D — 04HO-, ABYX- U TPEXMEPHASA Pa3MEPHOCTb COOTBETCTBEHHO.

3.23 paspa6otuuk MO KM: KOpuagunueckoe unu cdusnyeckoe nuuo, paspaborasluee npeacTaBneHHoe
K cepTudpmkayum MO KM.

3.24 pacyeTHasa mogenb: KOM co BCEMU MPUNOXKEHHBIMU HArpy3kamm, rPaHUYHLIMK YCIOBUAMU U Xa-
pakTepucTukamu MaTepuanos.

3.25 pacueTHbIN pexum: COBOKYMHOCTb BCEX HArpy30K U rPaHUYHBIX YCNOBUIA, ANA KOTOPbIX HE0BX0-
OUMO HaWTKW peLueHue.

3.26 pewartenb MO KM: MNporpammHbii moaynb MO KM, peanu3yiowmin 0O4HUM YUCAEHHBIM METOAOM
peLueHne MaTemMaTuyecknx ypaBHEHUN, COOTBETCTBYIOLLIMX OAHON KOHLENMTYanbLHON MOAENN ABNEHUS.

3.27

ceptudpukauma NO KM: PernameHTMpoBaHHaa npoueaypa npu3HaHus BO3MOXXHOCTM MCNOMb30BaHUSA
MO KM B 3aaBneHHoi obnactu/rpaHuyax npuMeHeHus1, 3aBepLUAOLLAsCA Bbigaven ceprudukara.
[FOCT P 57700.2—2017, ctatbs 3.1.2]

3.28

TBepaoTeribHass MoAenb: TpexMepHas 3neKTPOHHaa reoMerpuyveckas MoAenb, npeacrasnsaiowas
dopmy U3genus Kak pesynsrat KoMno3uuum 3afaHHOr0 MHOXECTBA reOMETPUYECKUX 3NEMEHTOB C NPUMEHE-
HWem onepauuin Bynesoin anredpbl K 3STUM reOMETPUYECKUM ANEeMEHTaM.

[FOCT 2.052—2015, crarba 3.1.10]

3.29

TecToBas 3agava: 3agada 4nsi NPOBEPKU MaTeMaTUYECKON MOAENN UMM NPOrPaMMHOIO KOMISIEKCA MNPy
BepuduKaLmMu unu Banuaauuu.
[FOCT P 57188—2016, ctatbs 2.1.19]

3.30

TOYHOCTL: OLeHKa PasHULbI MEXay NapaMeTpoM UMK Nomny4YeHHbIM 3Ha4YeHneM (Mnu HaGopom napame-
TPOB UMW NOMNYYEHHbIX 3HAYEHWUI) B pAMKaxX pacyeTa, MOENMPOBAHUS UMW KCMEPUMEHTA, U UCTUHHBIM 3HaYe-
HWEM UNW npeanonaraembiM UCTUHHBIM 3HAYEHUEM. YeM MeHbLLIe yKa3aHHas pasHuLa, TEM BblLLIe TOYHOCTb.
[CTO CUTIC-201-16A, craths 2.4.11]
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3.31 ynpyras obnactb: O6nactbe peanusauum BHELLHUX U BHYTPEHHUX BO3AEWUCTBUN, B KOTOPON BO3-
HUKaIOLWME B KAKOOW TOUKE KOHCTPYKUMMU HaNpshKeHUa u aedopmauun, He paBHbIe HYNIO B NPOU3BOSIbHLIN
MOMEHT BPEMEHU, CTAHOBATCA PaBHLIMU HYSIO UMW e UCXOAHBIM 3HAYEHUSAM [0 NMPUITOXKEHUA Harpy3ku npu
MCYE3HOBEHUUN BO3AEUCTBUN.

3.32 xapaxrepucTuku matepuana: HaGop 3HauyeHuit onpeaeneHHbIX CBONCTB Marepuana, npUHATLINA
Mo CNPaBOYHBIM JaHHBLIM UNU NOMYYEHHBIN NO pe3ynbTaTtam Pa3NMYHbIX CNbITaHUI 006pasLOB M HEOBX0AUMBIN
Ans nposeaeHust pacyeToB. MUHUMAanNbHLIN HaGop AnA YucneHHoro moaenuposanus HAC B ynpyroi o6nactu
BKINIOYAET B cebs: 3HAUEHUA MoAYynsA ynpyroctu u koadduumenta MyaccoHa. Ans yyeta MHEPUUOHHBIX cun
AorkHa ObITb 3aaHa NNOTHOCTL Matepuana, Ana pacyera TeMnepaTypHbIX HaNpsHKEHUn — Ko3hULNEHT
JNIMHERHOro TEMNEepaTypHOro pacluMpeHus.

3.33 anemeHTHbIe TexHonorun: Meroabl u cpeacTea, 3anoxeHHole paspaborunkamu B MO KM ans
NOBbILIEHWUS TOYHOCTU PE3yNLTaToB, B TOM YNCNE ANA HENTpanu3auun SBNeHU, NPUBOAALLMX K CYLLECTBEH-
HOMY 3aBbILLEHMIO XKECTKOCTU Moaenu. Npumep: BLIGOPOYHOE UHTErPUPOBaAHUE, CMELLAHHasa hopMynupoB-
Ka 3MeMEHTOB, B KOTOPbIX BBOAATCA AONOMHUTENbHbIE HEU3BECTHbIE (HANPUMEP, TMAPOCTATUYECKOE AaB-
nexwme) [2].

4 O603HaYeHUs U COKpaW,eHunA

B HacToslLEM CTaHAAPTE NPUMEHEHBI CNEAYIOLIME COKPALLEHUS:

MO  — nporpammHoe oGecneveHue;

KM — KOMIMbIOTEPHOE MOAENUPOBaHUE;

Nno — ucnbiTatenLHoe 06opyaoBaHue;

3y — 3KCNEepUMEHTAsNbHbLIE YCTAHOBKM,

HOC — HanpsbkeHHO-aed)OpMUPOBAHHOE COCTOSAHUE;
K3M — KOHE4YHO-3NEMEHTHAA MOAEnb;

MK3® — MeToa KOHEYHbIX 3NEMEHTOB;

MOTT — mexaHuka ged)opmupyemMoro Teepaoro Tena.

5 TpeboBaHMA kK noaxoay U OpraHu3auum NPoBeAeHUA YNCIIEHHOTO
MogenupoBaHusa B ynpyron oonactu HAC cnoXHbIX 3neMeHTOB KOHCTPYKUUNA

5.1 [aHHbIli cTaHaapT ONUCLIBAET NOPSAOK NPOBEAEHUS YUCNEHHOTO MOAENMPOBaHMA Ge3 ydera u-
3M4eCKOW HENMHEeHOCTU MpPU peLUeHWM 3ajad CTaTuku B ynpyroi obnactu ansa onpeaenenua HOC cnox-
HbIX 9NEMEHTOB KOHCTPYKUMIA C ucnonb3osaHuem MK3 npu hopmynupoBke B nepemeLLeHusx. icnonb3yiorTca
JONyLEeHUs, NPUHATbIe AN MEeXaHUK1 4edOpMUPYEMOro TBEpAOro Tena, TO eCTb NMPUMEHSAETCA KOHUENUUA
CNOLIHOCTM BeLlecTBa, UHbIMWU COBaMu, NPeanosiaraeTca, YTo BELEeCTBO HENpPEpPLIBHO pacnpeaeneHo no
BCEMY 3aHUMaeMOMy UM 06bLEMY U LIENMKOM 3anoJIHSET €ro.

5.2 Npumensaemoe MO KM aomkHO COOTBETCTBOBAaTbL CrneAylOuUM TPeOOBaHUAM

5.2.1 1O KM pomkHo npoiTu Bepudbmkauumio u sanuaauuio [3], [4], a Take ObITb NPOBEPEHO B pamKax
pa3HO00pPa3HbIX KBANMMPUKALMOHHBIX TECTOB U NOMY4NTb CepTUdukaT obLLenpuaHaHHbIX OpraHn3auui.

5.2.2 MO KM pomkHo BbITb cepTudmumpoBaHo ¢ yyetom Tpebosanuii FOCT P 57700.1.

5.2.3 MO KM gomkHo orpaHM4mMBath 3anyck Ha CHET Unun no KpamHen mepe yBeaoMMATL NoNb3oBaTens
B CIy4ae HEKOPPEKTHON MOCTAHOBKM 3aAaun.

5.2.4 T1O KM pgomxHo no3sonaTe onpeaenats HAC KOHCTPYKUMKU C YYETOM reOMETPUYECKON HEMUHEN-
HOCTMW.

5.2.5 PekomeHgyerca npumeHatb MO KM, B kOTOpoOe BHEAPEHBI pasHOOOpa3Hble 3NIEMEHTHbIE TEXHO-
norun AN CHWXKEeHUA BNUAHUA HEraTuBHbIX 9P(EKTOB, B TOM YUCHE NPUBOAALLMX K 3aBbILLUEHUIO XKECTKOCTH
CUCTEMBI (3aHMKEHHOMY YPOBHIO MEPEMELLIEHUI CUCTEMBI).

5.3 Ucnonb3yemas ana npoeaeHusa KM KOM nonkHa cooTBeTCTBROBaTHL Crieayowmum
TpeGoBaHUAM

5.3.1 He ponyckaetca npu reHepaumn KOM ¢ npuMEHEHUEM TPEXMEPHbIX TBEPAOTENbHbLIX 3NIEMEHTOB
MCNoNb30BaTh A58 TOHKOCTEHHbIX KOHCTPYKLUUIA MEHEee TPEX 3NIEMEHTOB NO TOMLUMHE.

4
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5.3.2 [onyckaetcs ucnonbL3oBarb NnacTUHYaTbIE UM 0GONOYEYHbIE SMEMEHTBI.

5.3.3 HexenaTenbHO NCNOMb30BaTb TPEYrONbHbIE U TETPasApanbHble 3rIeMEeHTbl NePBOro nopsiaka npu
nNpoBeAEHUN YUCIIEHHOrO MoaenupoBanua B 2D- n 3D-nocTtaHOBKaxX COOTBETCTBEHHO.

5.3.4 PekomeHayeTCa UCMNONb30BaTb 3NIEMEHTbl BTOPOro nopsiaka (C NpoMeXxyTovHbIMK y3namu). Wc-
Nnonb30BaHWE 3M1EMEHTOB MePBOro NopsaKka BO3MOXHO Npu 060CHOBaHWW AOMYCTUMOCTU NPUMEHEHUS Takux
9NEeMEHTOB ANA JaHHOW 3aa4u.

5.3.5 Heo6xoaMMO MCNoOMb30BaTh KOHTAKTHbIE ANEMEHTbI AN y4eTa B3auMOAENCTBUSA HECKONbKUX reo-
METPUYECKUX TEN B pamMKax OQHOW YUCINEHHON MOAENH.

5.3.6 [lonyckaeTtca Ana COKpalleHWa BPEMEHW PacyYeToB MPUMEHATb MOAESNN MEeHbLUen PasMepHOCTH
[OD (cocpenoTtoyveHHas macca) 1D u 2D], ecnu 310 COOTBETCTBYET PU3UYECKON CYLLIHOCTU 3aJaqu.

5.3.7 JonyckaeTtca Mcnonb3oBaThb YCNOBUA LUKIIMYECKOTO UITM NEPUOLNHECKOro TUMOB CUMMETPUN AN
YMEHbLUEHUS1 pacdeTHON 06nacTu U CoKpaLLeHUs BPeMEHHbIX 3aTpat, ecnu o0bekT obnagaeTt TakuMm CBOW-
cTBaMMm.

5.3.8 Mpu noarotoBke Kk nocrpoeHuio KM reomeTpuyeckas mogenb AOMkHA ObiTb NpeABapUTENbLHO
npoBepeHa Ha Hanuuue aedeKkToB, HeOObACHAE MbIX KOHCTPYKTUBHBIM OBMMKOM reOMETPUYECKON MOAENN: NO-
BEPXHOCTEN C OCTPbIMU YIIamMU, reOMETPUYECKMX OOBEKTOB CYLLECTBEHHO MEHbLLIErO pa3Mepa No CPaBHEHUIO
¢ rabaputaMu Mogenu, paspbiBOB B HENPEPLIBHOCTU U T. 4. [pn Hann4um ykasaHHbix 4edEeKTOB AOMKHA ObITh
NpoBEAEHa KOPPEKLMSA reOMETPUYECKON MOAENMN.

5.3.9 [onyckaetca ynpowarb reoMeTpu4eckyo Mogesnb ANA YCKOPEeHUs reHepauun CeTku (Hanpumep,
npoBOAUTL OMepauun no yaaneHuio pacok u rantenein, 06beaMHEHUIO NUHUIA U NOBEPXHOCTEN). 3TU onepa-
UUM He OOIDKHbI NMPUBOANTL K U3MEHeHuo HOC B «KPUTUYECKMX MECTax» PacCMaTpUBAEMbIX KOHCTPYKLIMIA.
PekomeHayeTcs NPOBOAUTL CPABHUTENbHBIE PACYeThl MPU NPUHATUU PELLIEHMWIA NO YNPOLLUEHUIO reoMeTpuye-
CKOM MOZEnNN.

5.3.10 Ona noctpoeHua KOM Hagnexaluero kayecrsa Hag reoMeTpu4eckumm mogensaMmm noMmmo Kop-
PeKUMU U YNPOLLEHUs AOIDKHbI BbITb NPOBEAEHbI AEHCTBUA NO Pa3AeneHnio reoOMeTpUEecKon Moaeny Ha o6b-
eMbl YNPOLUEHHOW hopMbl. PEKOMEHAYETCA BLIAENATL 4aCcTU reOMETPUYECKON Moaenu, Ha 6a3e KOTOpPbIX MO-
XeT ObITb CreHepupoBaHa ynopsaaoveHHas CeTka (B TOM YMCne METOAOM NPOTSDKKU), B OTAESIbHbIE 00bEMDI.
Tononorus cMexxHbiX 00bEMOB NpU UX pasgeneHnu JomkHa ObiTb coxpaHeHa. To eCTb KONMYECTBO BEPLLUMH,
rpaHelt n NoBepPXHOCTEN HA OOLLEeN rpaHule AOMKHO COoBnaaaTth. [OMmKHA BbINOMHATLCH NPOBEPKa TBEpAO-
TENLHON MOAENU HA HaNUuMe CABOEHHbIX MOBEPXHOCTEN U JIMHUN.

5.3.11 Honyckaetca ansa nocrtpoeHus KOM ucnonb3oBaTb CTOPOHHUE CETOYHbLIE reHepaTopbl Npu co-
6noaeHun TpeboBaHuUiA K rEOMETPUM U NPOBEAEHUU CPABHUTENbHBLIX YUCMIEHHbIX UCCNEA0BAHUI BIIUSIHUSI UM-
nopra/akcnopra reomeTpudeckux moaenen u KM Ha pesynbrar.

5.4 ns oueHku kauectsa KOM Heob6xoauMo ncnonb30Barh pasnuuyHbie kputepun. NpumMmeHeHne kaxao-
ro U3 NePEYUCIIEHHbIX HDKE KpUTEPUEB SIBNSIETCA HEOOXOAUMBIM, HO HEAOCTAaTOYHLIM ycnosueMm K3M BbICOKO-
ro KayecTBa.

5.4.1 Kpurepum, OCHOBaHHbIe HA FTEOMETPUYECKOM COBEPIUEHCTBE 3fIeMEHTOB

Paspaborunku MO KM BnpaBe ucnonb30BaTh pasnuyHbie NoaxoAbl K AAHHOMY BUAY OUEHKWU, OAHAKO
MX CyTb JOMKHA CBOAUTLCA K TOMY, YTOObI ONpPEAEensTb OTNUYUE UCNONb3YEMbIX 3NEMEHTOB OT 3N1EMEHTOB
naeanbHoi copmbl. Paspabotumku MO 06a3aHbl NPeAOCTaBNATbL KOMUYECTBEHHBbIE OLIEHKW KayecTBa CETKHU,
noAKpenneHHble KOHKPETHbIMU BEPUEUKALIMOHHBIMU NPUMEpamu.

5.4.2 Kpurepun, OCHOBaHHbI€ Ha UCCNEAOBAHMU U3MEHEHUS HaANPAXEeHUW B y3fne B CMEXHbIX
aneMeHTax

MNpu onpeaeneHnn HaNpsPKEHUI B TOUKaX MHTErPUPOBaHUA 3HAYEHUA HanpsbkeHui B yane KOM B cmex-
HbIX aneMeHTax OyayT pasnuuHbiMu. CeTka ABnseTca Tem 6onee BbICOKOTo Ka4ecTBa, YeM MEHbLLE NapameTp,
XapaKkTepusyloLLMii OTHOLLEHUE Pa3HULIbI MEXAY MaKCUMAaNbHLIM U MUHUMATbHLIM BEFTMUMHAMM HANPSXKEHUIA
K CpeiHeMy B y3re Mexay CMeXHbIMU arieMeHTaMu. 3TOT NnapameTp He AoIbKeH npeBbiwatb 10 % B KpuTUYe-
CKMX MECTax MOAESU.

5.4.3 Kputepun, OCHOBaHHbIE HAa UCCIIEAOBAHUWN 3aBUCUMOCTH HANpPsDKeHUI OT KONMYecTBa ane-
MEHTOB

HeobxoamMmo npoBECTU CEpUI0 NOCNEAOBaTENbHbIX PACYETOB, YBENUYMBAS B KAXKAOM BbIMOJHAEMOM
pacuere 4yucno aneMmeHToB KOM. Pacuerbl 0CTaHOBUTL M NPU3HATL FOAHONM K NpumeHeHutio KOM, koraa pas-
HOCTb BbIYUCIIEHHBbIX HANpPsPKEHWI B Hanbonee Hanps>KeHHbIX 30HaX UCcrneayeMoin KOHCTPYKLUMM B ABYX NO-
cneaoBaTenbHbIX pacdeTax He OyaeT NpesbilwaTh Hanepea 3afaHHOro 3Ha4YeHUs!, onpeaenseMoro TpeboBaHu-
AMU K TOYHOCTH BLINOSTHAEMbIX PACYETOB U CTENEHbIO OTBETCTBEHHOCTU UCCNEAYEMOI KOHCTPYKLIMK.
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5.4.4 [lonyckaeTcs MCMNO/Mb30BaHWE 3/1IEMEHTOB HEBbLICOKOTO KayecTBa B 3aBEOMO HEKPUTUYHbLIX Me-
cTax KOHCTPYKLMK.
5.4.5 PaspaboTumk MO KM MOXeT BBOAUTb AOMOSHUTENIbHbIE KPUTEPUM OLEHKN.

5.5 PacyeTHas mofesnb f0/KHA Yy40BNETBOPAThL CAeaylownm TpeboBaHnam

5.5.1 O60CHOBAHHOCTb MPUMEHEHUSI TPAHWNYHbIX YCNOBUA 1 KOPPEKTHOCTb MCMNOb3yeMbIX METOLOB A/1S
pacyeTa Harpy3ok A0/DKHbl OblTb NOATBEPXKAEHbI.

5.5.2 Ecnu paccuvTbiBAEMbIA 31EMEHT C/IOXHOW KOHCTPYKUMU paboTaeT B yCNOBUSX HEPABHOMEPHOIO
Harpesa, TO XapakTepucTuku matepvana HeobxoaMmo 3afaBaTb BO BCEM AmanasoHe pabounx Temnepartyp
(Hanpumep, B BuAe TabAMYHbIX AaHHbIX). [lonyckaeTcs MCMo/b30BaHWe NMHENHON MHTepnonsuuM ans onpe-
[eNeHns XxapakTepUCTNK NPOMEXYTOUHbIX 3HAYEHNIA.

[ns OTBETCTBEHHbIX AeTaneld, paspyLleHne KOTOPbIX MOXET MPMBECTM K Ye/l0BEYECKMM XepTBam Win
CYLLLEeCTBEHHOMY 3KOHOMWYECKOMY YLUepOy, HeoOX0AMMO Yy4uTbiBaTb paccesiHne XapakTepucTuK U UCNosib-
30BaTb B pacuyeTax CTaTuCTU4ecky OOOCHOBaHHble MUHUMASIbHbIE XapakTePUCTUKM MaTepuanos, ec/iin 310
npegycMOTPEHO HOPMUPYIOLWUMK B OTpac/v AOKYMEHTaMW.

5.5.3 [lonyckaeTcsa NS pacyeToB Harpy3ok (B TOM 4yMcne nonei Temnepartyp) ucrnosb3oBaTb KOM, oT-
JINYHYIO OT TOIM, Ha KOTOPOW YncneHHo onpegensetca HAC, npyu HaMuMm NpoBEPEHHON METOAMKU nepecyeTa
Harpysok ¢ ogHoin K3M Ha gpyryto.

5.6 VHXeHepHasa oueHka

MpoBefeHNe VHXEHEPHO! OLEeHKM (KPUTWUECKOro aHann3a) pesy/bTaToB SBMSETCS OAHUM U3 3TanoB
UMC/IEHHOTO MOZAENMPOBAaHUS, KOTOPOMY [O/HKHO 6bITh YAENeHo 0co60e BHMMaHWe. Ha JaHHOM 3Tane peko-
MeHAyeTCsl MPOBOAUTL aHa/IM3 YyBCTBUTE/ILHOCTU Pe3y/bTaToB, MPUMEHSTbL CPABHEHWE C aHa/IMTUUYECKUMU
MeToAamu, NPoBOAUTL 06CYXAEHVE Pe3yNbTATOB C KOJIIeraMi B pamMKax Hay4YHO-TEXHUUYECKUX COBeLLaHuii.

5.7 ANTOPUTM NPOBEAEHUS YNCNEHHOTO MOAENMPOBaHNS

5.7.1 B obuwem Buge nocnefoBaTenlbHOCTb AEWCTBUA Npyu YncneHHoMm mogenuposaHun HAC moxeT
6bITb CrpynnupoBaHa crefytoLwym obpasom (CM. pucyHok 1).

5.7.1.1 TMepsblli, Hanbonee TpyaHO opMasM3yemblii aTan — BbIGOP pasMepHOCTU U NPUHATUE Aony-
LLeHWIA B 3aBMCMMOCTM OT LieM U 334a4 pacyeToB U OT MMEIOLLMXCA B HAIMUYMN UCXOLHbIX AaHHbIX.

5.7.1.2 BTopoii aTan — co3faHne reomMeTpuyeckoin mogenn (BblgeneH YC/IOBHO, Tak Kak 3a4acTyto Bbl-
nonHseTcs B npenpoueccope MO KM).

5.7.1.3 TpeTwnit aTan — paboTa B NpenpoLeccope, B Xo4e KOTOPOI OCYLLECTBASATCA BbIGOP TMMNOB KOHEY-
HbIX 3/1EMEHTOB, MOCTPOEHME 1 nNposepka K3OM, npunoxeHne Harpy3ok u Y, BBOA, XapakTepucTuk Matepuana.

5.7.1.4 YeTBepTblli 3Tan — 3ajaHve ONuuii pewaTens u peleHre 3agadn.

5.7.1.5 M#ATbIA 3Tan — paboTa B MOCTNpOLEccope, B KOTOPOM OCYLLECTB/IATCSA UHXEHEepPHas OLeHKa
(kpuTHYecknii aHanus) n obpaboTka pesynbTaTos.

MNpenpoveccop PewaTens [NocTnpoueccop

PucyHok 1— AnropuTtm nposegexuns KM HAC
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5.7.2 TMpvBeaeHHbI B 5.7.1 anroputm ABASIETCA OAHMM M3 BO3MOXHbIX BapuMaHToB npoBegeHus KM.

5.8 B cniyyae Hey[0B/eTBOPUTE/ILHOTO COBMAAEHUS C 3KCNEPUMEHTaSIbHbIMU [JaHHbIMW WK Mofyye-
HUSI HOBbIX 3HAYEHWIA, ONpeaensLWmMX pacyeTHy0 MoAeNb, OHa AO/MKHA ObiTb O6HOBMEHa. flonyckaeTcs uc-
nonb30BaHMe OMy6/IMKOBAHHbIX 3KCMEPUMEHTA/IbHBLIX AAHHbIX ANA Baujauuum u Bepudukaumn pacyeTHOM
mMozenu.

5.9 Monb3oBatenb MO KM pgomkeH Ans oTpaboTku M 3aKpenieHnss HaBblKOB MPOBEAEHNS YNCIIEHHbIX
nuccnefoBaHWin BbIMOMHUTL pacyeTbl, NOATBEPXAAIOWME er0 YMeHWe AocTuratb TpeboBaHW JaHHOrO CTaH-
fapta. [ns aToro Heo6xoAMMO WCNONb30BaTh 3a4aun C UMEIOLMMCS aHaIMTUYECKUM peLUeHNEM, Takme Kak,
Hanpumep, 3agava Kvpwa [5] o pacTskeHun nnacTvHbl, ocnabneHHol oTeepcTnem, M T. M. Bug v tmn Harpy-
XeHVs B OTNaf0YHbIX pacuyeTax [O/KeH COOTBETCTBOBaTb BUAY W TUMY, KOTOPbIA OTHOCUTCS K YMCEHHOMY
MOZEMPOBaHMIO.

6 Tpe6oBaHWA K NOpsAAKY Bepudurkaumm u Banugalumumn pacuyeTHoii moaenu
ANS YNCNEeHHOro MoZenvMpoBaHusa B ynpyroii o6nactm HAC cnoxXHbix
3/1IEMEHTOB KOHCTPYKUUii

6.1 [locToBEpHOCTb pacyeTa C MCMO/b30BaHWEM pa3pabOoTaHHON pacuyeTHOW MOAENN MOXET 6biTb AO-
CTUrHyTa npu obecneyeHun:

- reoMeTpuyecKoil JOCTOBEPHOCTY;

- (pM3MYECKOW [OCTOBEPHOCTY;

- Bepudmkauum MO KM;

- Bepudukauum pacyeTHOW mMoaenu;

- Ba/mauumm pacyeTHOW mopenu;

- Banmgauun MO KM,

- NPOBEAEHNA KOIMYECTBEHHON OLEHKN HeonpeneneHHOCTeN.

6.2 Bepudpmkauma v Banmpaums pacuyeTHOV MOLENUN SABAAIOTCA HEOOXOAMMbIMK onepaumsamu ans 06o-
CHOBaHusa cnocobHocTn MO KM mogenvpoBatb paboTy KOHCTPYKUMK (M/MNn ee 3neMeHTOB) U paccunTbiBaTb
napameTpbl, HEOGXoAUMble N5 060CHOBaHMA TEXHUYECKMX XapaKTepUCTUK MPOAYKUMU C 3asBAsieMoi no-
TPELUHOCTbLIO paccyuUTbiBAEMbIX NapaMeTpoB.

6.3 Mo utoram Bepudukauum n sanngaumn MO KM 1 pacyeTHON MOAENN BbIMyCKAlOTCA OTYETHI O BEPU-
dukaumm n Banngaumn.

6.4 CocTtaB U cofepxaHue otyeTa O Bepupmkauum n Basimgaumn LO/MKHbI COOTBETCTBOBATL Tpebosa-
HUAM HacTosuero ctaHgaprta. CTpykTypa u onucaHve pasfesnoB OTyeTa O Bepudmkauun v sanugauuv npu-
BefeHbl B TOCT P 57700.1.

6.5 MaTpuua Bepudmkaumm pacyeTHONn Mogenun Ans
KaXxgoro mogenupyemMmoro obbekrta u/unu ero anemeHTa npeg-
cTaBnseTca B BuAe Tabnuubl K ABNseTca wunawctpauuen
TOro, B Kakoii o6nactu nposefeHa Bepudukauus pacyeTHoi
mMogenu.

PekomeHayemas CTpyKTypa mMaTpuupl Bepudmkaummn pac-
YeTHOl MOAenu npvBedeHa B NPUIOXeHUN A.

6.6 BanmpaumoHHbIi  3KCMEPUMEHT [AO/DKEH COOTBET-
CTBOBATb CriefyloWwmm TpeboBaHnAM:

6.6.1 DKCnepuMeHT [OO/DKEeH MNaHUMpoOBaTbCA pacyeT-
ysKamy U 3KCnepumeHTaTopaMum COBMECTHO. HakomnseHHble
3KCMepUMeHTasIbHble AaHHble, BHE 3aBMCUMOCTW OT TOro, Mof-
TBEPXAAT OHU pacuyeTHYl MoAefNlb WM HET, AO/DKHbI ObiTb
TLaTeIbHO OMnucaHbl U 3aHeCeHbl B OTYET.

6.6.2 paHuubl 06nacT NpUMEHEHWUs pe3ynbTaToB Ba-
NNAALNOHHBIX 3KCNEPUMEHTOB AO/MKHbI BblGMpaTbCa Tak, 4To-
6bl 3aBEJOMO BK/KO4YUTb BCE pacyeTHble Ciyyau B Gyayuiem
[38] (cm. pucyHok 2). Mpn 3TOM HECOBEPLUEHCTBO 3KCNEPUMEH-
Ta/lbHOTO 060PYA0BaHUA AO/HKHO 3aKnafblBaTbCsA B SKCMNepu- PucyHok 2 — Bbi6op 06/51acTu
MEHT.

OnucaHve domsnyeckux MpoLeccoB
1 reoMeTpryeckoro obsvka
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6.6.3 BanuaaunOHHbIN 3KCNEPUMEHT AOIMKEH ObITb Kak MOXHO Gonee He3aBUCMMbIM OT BanuaaLuoOHHO-
ro pacyera. PekoMeHAYyeTCs NPUMEHATb CNENoe TeCTupoBaHue. Bee Harpysku U rpaHUYHbIE YCIOBUSA AOIDKHbI
ObITb 3aMepEHbl B X04€ IKCNEPUMEHTA.

6.6.4 [JomkHa ObITb 0BecneveHa nepapxust IKkcnepuMeHTanbHbIX U PAaCHETHLIX MCCNEA0BAHUI, KOTOpas
3aKIN4aeTcs B NOCTENEHHOM MOBbILIEHUW YPOBHS CIOXHOCTH.

6.6.5 [JomkHbI ObITE NCNONb30BaHbI CTATUCTUYECKME METOAbI ANS BbISIBMEHUS U KONMYECTBEHHOTO Onpe-
JerneHns cny4vyanHbixX oLMOoK.

6.7 B kauyecTBe 3TanOHHbIX MOMYT MCMOMb30BATLCS PE3ynbTaThl PACHETOB, BbINOMHEHHbLIE C MOMOLLBIO
ceptudumympoaHHoro padee MO KM n BepudunumpoBaHHbIX/BanuanpoBaHHbIX MOAENEN.

6.8 Pexomenayemas CTpykTypa MaTpuubl Banuaaumm npuBeaeHa B NPUOXKEHUN A.

6.8.1 dusnyeckne aBneHna n/unu NPoLeCchl U/unum Buabl BO3AENCTBUA, BKIIIOYEHHbIE B MaTpULYy Banu-
Aauun, 4OmkHbl O6bITb NOAPOOHO ONKUCaHbI.

6.8.2 [lJomkHO BbITb NpuBeaeHO 060CHOBaHMWE AOCTATOMHOCTM MH(pOpMaLMK, BKIOYEHHON B MaTpuuy
Banuaauuu, Ans NOATBEMKAEHUSA aAeKBATHOCTW NOMYYEHHbIX C NPUMEHEHNEM PACUYETHOW MOAENW 3HAYEHUI
napameTpoB U UX NOrPELLUHOCTEN B 3aABNEHHOM AnanasoHe npumeHeHus Mo KM.
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MpunoxeHue A
(pekomeHayemoe)

CTpyKTypa MaTpuubl Bepudukauum U Banupgauum pacyeTHoONn Moaenu Ass YMCNeHHOro
MoaenuposaHusa B ynpyroi oonactu HAC cnoXHbIX 3NeMeHTOB KOHCTPYKLUNA

PaccuutbiBaeMble napameTphbl: (NepevncneHune)
MeToaunka pacyeta: (KpaTkoe Ha3BaHue)
XapaKTepUCTUKN PacueToB: (KpaTkas xapaKkrepucTuka)

Tabnuuya A1

[vanasoH navMeHeH!s NapaMeTpoB

Ha3sBsaHue TecTa Mapametp 1 MapameTp 2 MapameTp
KornnyecTso
pacyeToB
3HayeHue 1 3HaveHue 2 OvanasoH 1 AvanasoH 2
Tect Ne 1
(XapakTepuctuka

TecTa, UCTOYHMK)

TecT Ne 2

MpuMmevyaHune — CUMBOM «...» O3HAYAET «U TaK ganeex.
B Aveiikax MaTpuLpbl 3Ha4KOM “+” Unun “—" ykasblBaeTcs Ha BbINOMHEHUE UNKU OTCYTCTBUE TECTOB, a Takke BEMUYNHBI
MaKCUManbHOro PacxoXzeHWUs peaynsTaToB pacyeToB C TECTOM.

PaccuntbiBaemMble napameTpbl: (nepeumcneHme)

MeToauka pacuera: (kpaTkoe HasBaHue)
3KCI'IepVIMeHTbI: (nepeqmcneHme SKCNepUMEHTOB, UCMOJ1b30BaHHbIX ANA BaJ‘II/I,D,aLWII/I)

XapaKTepUCTUKKN pacueToB: (KpaTkas XapaKkTtepucTuka)

Tabnuya A2
[OnanasoH nsmeHeHnA napamMeTpoB
Tun NpoBepKK pesynsraToB OKcnepumMeHTarnbHble
pacueTos Kon-B0 Pexum naHHbIe MapameTp 1 Mapametp 2
TecToB
CpaBHeHue ¢ | TecT Ne 1
ansrepHaTuB- | (HaumeHoBaHue
HbelMK [TO KM | T1C, UCTOYHMK)
TecT Ne 2
CpaBHeHue OkenepuMeHT
C aKcnepu- Ne 1 (HasBaHue
MEHTOM YCTaHOBKM,
WCTOYHUK)
BKenepuMeHT
Ne 2
B Tabnuue gomkHo 6bITh yKasaHo:
a) OTHOLLEeHWE SBMEHMWIA K pexuMam:
1) “+” — nMeeT MeCTOo U ABMNAETCA OnpeaensaoLLnMm;
2) 0 — YacTu4Ho BCTpeYaeTces;
3) “~’ — OTCyTCTBYET;
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6) BocnpounsBegeHue pexumon Ha JY (NO):

1) “+” — BOCNpoOM3BefeHbI;
2) 0 — orpaHW4YeHHO BOCMpPOU3BEAEHbI;
3) “~” — He BOCMNpOU3Be[eHbl;
B) MpUMeHNMOCTL 3KCNepUMEHTAaNbHBIX JaHHbIX:
1) “+” — NpUMeHUMbl AN NPOBEPKYU;
2) 0  — yYacTU4HO NPUMEHUMbI AN NPOBEPKY;
3) ‘=7 — He npvMeHNMbI ANSA NPOBEPKU.

10
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