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HALULWOHANTBbHBIN CTAHOLAPT POCCUNCKOW SGEJEPALUNMN

YNCNEHHOE MOJENMNPOBAHWE ®UN3NYECKNX MPOLECCOB

Mpouecchl yagapHoOro B3aumogenctensa. Bepudukauna v sanmgauns YNCcneHHbIx
Mogaenei HN3KOCKOPOCTHbIX YAAPOB 1 BHeApeHuii. TpeboBaHua

Numerical modeling of physical processes. Processes of impact interaction.
Verification and validation of numerical models of low-velocity impacts and penetrations. Requirements

fata eBegeHns — 2019—01—01

1 O6nacTtb NpuMeHeHUs

B pamkax HacTosilLero cTaHgapTa pernamMmeHTupyoTcst Tpe6oBaHNa K npoledypam Banvgaummn mogenei
fedopMypoBaHmnst TBEPAbIX TEN NPY HU3KOCKOPOCTHBIX YAapax pPas/iMyHOi MHTEHCUBHOCTMU.

B kayecTBe 06/1acT1 onpejenieHnst HaCTOsLero cTaHgapTa cnefgyeT paccMaTpmBaTth NpoLecch! yaapHo-
ro B3auMoZeicTBuUS, CONpPoBOXatLLnecs feopMMpoBaHnemM 1 NOBPEXAEHNEM MaTEPUASIOB U KOHCTPYKLUI
B YC/IOBUSX HU3KMX CKOPOCTEll B3aMMOAENCTBUS C XapakTepHbIM BPeMeHeM B3auvMOAEeNCTBUSI B HECKOJIbKO
cekyHA 1 6onee. XapakTepHoli 0CO6eHHOCTbIO TakmX NPOLECCOB ABSETCA OTCYTCTBME 3aBUCUMMOCTMN CBOCTB
maTepvanioB 0T CKOpocTeil fechopmaunii, N30TepMUYecKme YC0BUA NPOTEKAHUS, OTCYTCTBIE yAapHO-BOSHO-
BbIX SIBIEHUIA. Takne nNpoueccsl MOryT CONpPOBOXAATbLCA NIOKa/IbHBIM Pa3pyLLUEHNEM MaTEPUANIOB U KOHCTPYK-
unii. 6onbWKMMK naacTuyecknmmn gecpopmauusimu, obpasoBaHMeM TPELLVH.

B pamkax cTaHAapTa Takke BBOAATCA 06Lme TpeboBaHna kK popMaTy YAC/IEHHbIX MoAenei n pesynbTa-
TOB MOAENNPOBaHUSA, NOAX0AbI K BaMAaLnn YNCNeHHbIX Moaeneil.

HacToswwii ctaHaapT paspaboTaH ¢ Lesnbio ob6ecneyeHns eanHoOro noaxoaa K MoAeMpoBaHNI0 HU3KO-
CKOPOCTHbIX YAapHbIX MPOLLECCOB U SBNAETCA 06a3aTebHbIM NPU NOATBEPXKAEHNN afleKBATHOCTU pe3ysibTa-
TOB MOAENNPOBaHNA peasibHOMY NOBELEHUIO ONUCbIBAEMbIX O6BHEKTOB.

2 HopMaTVBHbIE CCbIKM

B HacToslem cTaHfapTe UCno/sb30BaHa HOPMAaTUBHAA CCblfka Ha CnefyoLnin cTaHaapT:
FOCT P 57188 UucneHHoe mogenvpoBaHme r3nyecknx npoueccos. TepMuHbl 1 onpeaeneHns

MpumeyaHne — Mpu NONb30BAHUN HACTOALLMM CTAHAAPTOM Lies1ecoo6pasHo NPOBepUTL AelCTBUE CCbINOYHbIX
CTaHAapPTOB B MHDOPMALMOHHOMN cucTeme 06LLero nosib3oBaHusi — Ha oMumMasnbHOM caiite defepasnbHOro areHTcTea no
TEXHUUYECKOMY PEerynMpoBaHuio 1 METPOIOTMY B CeTU MIHTePHET UK Mo eXeroAHoMY UH(OPMaLMOHHOMY yka3aTesio «Ha-
LMOHa/IbHbIE CTaHAAPTLI», KOTOPbI OMy6/IMKOBAH MO COCTOSIHMIO HA 1 IHBAPs TEKYLLEro roaa, U no BbiMyckam exemecsu-
HOro MHHOPMALMOHHOTO YKka3aTens «HalnoHanbHble CTaHAapPTbI» 3a TeKyL Kl rog. ECNu 3aMeHeH CCbIIoYHbIN CTaHaapT,
Ha KOTOPbI faHa HeAaTUpPOBaHHAs CCbiKa, TO PEKOMEHAYETCs MCMOMb30BaTh A4ENCTBYIOLLYI0 BEPCUI0 3TOrO CcTaHgapTa
C YYeTOM BCEX BHECEHHbIX B [JaHHYl0 BEPCUIO U3MEHEeHUI. ECAIM 3aMEHeH CCbIIOYHbIN CTaHAapT, Ha KOTOpbI faHa faTtu-
poBaHHas CCblKa, TO PEKOMEHAYETCSA UCMO/b30BaTh BEPCUID 3TOTO CTaHAApTa C yKa3aHHbIM Bbille F040M YTBEPXAEHMUS
(npuHATKS). Ecnn nocne yTBepXAeHUs HACTOSILLEro cTaHAapTa B CCbIIOYHbIN CTAHAAPT, Ha KOTOPLI faHa faTupoBaHHas
CCbI/IKa, BHECEHO N3MEHEHNE, 3aTparMBaioLLee NosioXeHne, Ha KOTOPOe AaHa CCbIKa, TO 3TO NOJOXEHUE PeKoMeHayeTcs
npUMeHsITb 6e3 yyeTa fJaHHOT0 U3MEHEHUs. ECN CCbINIOYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO NoJIoXeHne, B KOTOPOM
[laHa CCbIfiKa Ha HEro, PEKOMEHAYETCS NPUMEHSTb B YACTU, HE 3aTParnBaloLLeil 3Ty CChIMKy.

3 TepMUHbl 1 onpeaeneHns

B HacTosuWweM cTaHgapTe NpUMeHeHbl TEPMUHBI 1 onpedeneHunsa cornacHo NOCT P 57188.

N3paHue oduymansHoe
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4 O603HayYeHNA 1 CoKpalLeHus

B HacTosILLEM CTaHaapTe NpUMEeHEHbI CreaytoLe CoKpaleHus;

no — nporpaMMHoe obecneyeHue;

KM — KOMMNbIOTEPHOE MOJENMPOBaHe;

B3 — 6a30Bblli 3KCNEPUMEHT;

MABS — mMaTtepuanbHblii BaNMaaLMOHHbIA 3KCNEPUMEHT;
MOB3 — MogfenbHblii BanMAaunoHHbIA 3KCNEPUMEHT;
B3I — BTOpWYHbIE 3KCNEPUMEHTASIbHbIE aHHbIE;
Mo — ucnbiTatesibHoe 060pyA0BaHNE;

KMO — KOHCTPYKTUBHO NOA06HbLIN o6pasel;

MMM  — mogenb nosBefeHna marepuana,

HAC  — HanpsxeHHO-4edOopMUPOBaHHOE COCTOSIHUE;
OM — 06BEKT MOAENNPOBaHUS;

N34  — nepBuYHbIE 3KCNEPUMEHTA/IbHbIE AaHHbIE,;
(&7 — cpeficTBa U3MepeHus;

YPM  — uncneHHasa pacyeTHaa MOAENb.

Y — 9KCNnepuMeHTasIbHble YCTaHOBKU.

5 Tpe6oBaHuA K MOAENAM NOBEAEHUS MaTePUanoB NPU HU3KOCKOPOCTHOM
YAAPHOM HarpyXeHum

5.1 Mogenb nosefeHua marepuana npu HU3KOCKOPOCTHOM YAApHOM HarpyXeHumn oshkHa afekBaTHO
onucbiBaTb NoBeAeHVe matepuana npu ygapHoM Harpy>XeHum B BO3MOXHO 60/1ee LLIMPOKOM Auana3oHe 3Ha-
YeHuii gedhopmaunidi, TemnepaTyp 1 MHbIX CYLLLEeCTBEHHbIX NapameTpoB npouecca. MNpu npuMeHeHun MMM kak
anemeHTa YPM go/mkeH ykasbiBaTbCs Ananas3oH 3HauYeHuii napameTpoB, B KOTOPOM A0MYyCKaeTCs NpMMeHeHmne
AaHHol MMM.

5.2 [nsa onucaHus noBefeHns MaTtepuanos B YC0BUAX HU3KOCKOPOCTHOMO YAAPHOI0 Harpy>XXeHus Moryt
BblIOMpAaTbCA KBa3ucTaTMyeckne onpeaensiowme COOTHOLWEHNS U KpUTEPMU paspyLUEHUsl, B KOTOPbIX He yun-
TbiBaeTCA 3aBUCUMOCTb NapaMeTpoB OT CKOPOCTU AedhopmaLnn.

5.3 MIM ponxHa gonyckaTb CBOK BOPUIMKALMIO HA OCHOBaHWW pe3ynbTaToB CTaTUYeckux u/unm ko-
NPOBbIX YAAPHbIX 3KCNEePUMEHTOB.

5.4 MapameTpbl MMM onpefensaTca Ha OCHOBaHUN pesynbTaTtos B3.

5.5 [aHHble, nonyyaemble U3 B3, f0/MKHbI OblITb U3NYECKM OOOCHOBAHHLIMWU U AOCTATOUYHBLIMWU A5
onpeaeneHus napametpoB MMM B BO3MOXHO 6o/iee LWIMPOKOM AnanasoHe TemnepaTtyp, Bugos HAC u MHbIX
CYLLLeCTBEHHbIX NapameTpoB npoLecca.

5.6 M3/ fonxHbl 6bITb BOCNPOU3BOAUMbI B pamkax B3 ¢ 3apaHee onpefesieHHOn TOYHOCTbIO, YUNUThI-
BawLeil pa3bpoc onpefensemMbix XapakTepucTuK 1 NOrPeLIHOCTA N3MEPEHWIA.

6 Tpe6oBaHus Kk npoueaype Banugaunn Mogenei nosegeHus maTepmanos
NP1 HU3KOCKOPOCTHOM YAAPHOM HarpyXeHuu

6.1 OCHOBHbIM [JOKYMEHTOM, CoAepXallMM AaHHble 0 Banugaunu (Banugupyemoctn) MMM npu HU3Ko-
CKOPOCTHOM ygape, ABnsieTcs oT4eT o Baimgauuv MIM.

6.2 OtueT 0 Basmgaumm MMM pomkeH cogepxatb CBefeHus, NoATBepxJarlme cnocobHocTs MMM
MOo/enMpoBaTh NnosefeHre maTtepuasna npu HU3KOCKOPOCTHLIX yAapax, a Takke cBefeHus 0 TOYHOCTU Mofde-
NPOBaHNA U NOTPELLHOCTAX PaccUnTbIBAEMbIX NapamMeTpos.

6.3 Otuet 0 Bayimgauum MMM gomkeH cogepxartb cnefyowmne pasfens,

- O6bekT Basimgauuu;

- Martpuua sanugauuu,

- OnucaHue MAB3;

- Pesynbtartel Banvgauuu MMM,

- OnucaHve aKcrneprMeHTasIbHbIX YCTAHOBOK U NpecTaB/ieHne aKCnepuMeHTaIbHbIX JaHHbIX;

- MepeyeHb NCTOYHMKOB.
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6.4 Paspgen «O6bEKT Ba/IMAaLumM» fO/MKEH coepxXaTb onucaHne sepudmumpyemoit MMM, a Takke He-
06X04NMble HOPMATUBHbBIE CCbISIKM U CCbIJIKU Ha /iMTepaTypHble UCTOYHUKN, COAEepXaBLune MaTemMaTuyeckoe
o60ocHOBaHWe Mogenun, Mbo TeopeTUyeckne BblKIafkM C Takum 060CHOBaHNEM.

6.5 Pasgen «Matpuua Banugauum» COAEPXUT A1 KaXA0ro MogempyemMoro Matepuana nHopmawmio
06 obnacTtax, ANS KOTOPbIX NpoBefeHa Banngaunsa MIM.

6.5.1 B marpuue Banngauuu ykasbiBaetcs nepevyeHb MAB3 ¢ ykaszaHueM norpeLHocTy nonyyeHuns N3z
n B3[. ucnonesyembix Ansa samgaumm MIMNM. a Takke 3HayeHnsa napameTpoB, xapakrepusyowmx MABS.

6.5.2 PekomeHayemas CTpPyKTypa matpuupl Banugauun MMM npusegeHa B NpunoxeHnn A.

6.5.3 B npouecce sanngauuy MIM npu HU3KOCKOPOCTHOM yjape B pamMKkax HacTosllero ctaHaapra
B KayectBe MABO pekoMeHAyeTCs UCNOo/Mb30BaTb UCMbITAHUA Ha CTaTUYECKOEe Harpy>XeHue npu pasfinyHbiX
napaMmeTpax NpUIoXeHUs1 Harpy3okK, a Takke pas/iMyHble BUAbl KOMPOBbLIX UCMbITaHWUiA (1].

6.5.4 B pasgene Takke nNpuBoaMTCS 060CHOBaHWe A0CTAaTOYHOCTM MHGOpMaLuK, nofTBepxaatoLei
a/lekBaTHOCTb MOJIyYEHHbIX C NpUMeHeHnem MIM pacuyeTHbIX 3HaYeHWli napaMeTpoB W UX MOrpeLlHocTel B
3aaB/IeHHOI 061acTn npumeHeHust MMM,

6.6 Paspen «OnucaHve MAB3» fo/mKeH cofepxaTb MOMHbIA NepeyeHb 1 KpaTkoe onucaHne akcnepu-
MEHTOB. WMCMO/b30BaHHbIX 47189 060CcHOBaHUSA MIMM. [lo/mkHbl 6biTb NPYBEAEHbI CCbISIKA Ha 06LLLeA0CTYNHbIe
NCTOYHMKM MHOpMaLun ¢ Nogpo6HbIM onnucaHneM BbibpaHHbix MABS.

6.6.1 Taxxke B pasfesne Ana kaxaoro BPXK ykasbiBatoTCcs CBefieHNs 0 NOrpeLlHoCcTaAX onpegesieHns na-
pameTpoB ANS BblOpaHHbIX MABS.

6.7 B pa3sgene «Pesynbtarel Banngauun MIMM» npuBOoAMTCA OLEHKA CpaBHEHWS pe3ysibTaToB pacuye-
TOB. NPOBEAEHHbIX HA OCHOBaHWUU Bepudnumpyemoii MMM. n pesynstatoB MAB3. [1na pasnnuHbix o6nacTei
yKasblBaeTCs ypoBeHb COOTBETCTBUSA pe3y/ibTaToB MOJeNnpoBaHns 1 pesynstatos MABO. Pesynbtathl oLeH-
KN [O/MKHBI ObITb SCHO W3M0XEHbI U cofepxaTb 060CHOBaHWE [OCTOBEPHOCTU W KOPPEKTHOCTU CPaBHEHUS.
Takke B pasgene npvsoamTca o60CHOBaHME HeOOXOAMMOCTU U [OCTATOYHOCTU MPOBEAEHHOrO CpPaBHEHUS.
[aeTcsa KoniMyecTBeHHas oueHKa pacxoxgeHusa pesynbtatos MABS n MIM, npvBOAUTCA NOrpeLLHOCTbL pac-
YeTHbIX MapameTpoB B 3aABNEHHbIX 061acTsX.

6.8 B pasgene «OnucaHve 3KCnepuMeHTasIbHbIX YCTAHOBOK W MpefcTaBfieHne aKCnepuMeHTaslbHbIX
[JaHHbIX» yKa3blBaeTCs MeCTO HaxOoXAeHWs, HaMMeHOBaHWe, UHBEHTAPHbI HOMep 1 Apyrve cBefeHus, no-
3BO/ISIOLLME OHO3HAYHO naeHTudnupoBaTth o6opyaoBaHue. Takke NPUBOAAT TEXHNYECKNE XapakKTepucTukn
obopyaoBaHus, cBefeHNs 0 noBepke/kanubpoBke, N306paxeHns, YyeptTexn nnu chotorpacny 060pya0BaHNS.
OTAeNbHO NPUBOAAT ONUCAHUA Y XapakKTepUCTUKM CPefCTB perucTpauum, hopmata perucTpupyemblix AaHHbIX
1 MeToAoB Nx 06paboTku, a Takke CBeAEHNS O MOrpeLHOCTN IKCNepPUMeHTa lbHbIX AaHHbIX.

6.9 B pa3gene «llepeyeHb UCTOYHWKOB» NPUBOAAT GUbGANOrpadmuecknii CnMcok NCTOUHWUKOB, UCMOSIb-
30BaHHbIX NPY COCTaBNeHUN oTyeTa 0 Banugauun MIIM.

7 TpeboBaHUA K YAC/IEHHOI pacyeTHOW MoAenu u pesynbTaTam
YUCNEHHOTO MOAENNPOBAHMNSA

Banupauus pelieHvsa 3afauv YMCc/IEHHOro MOJe/IMPOBaHNA HU3KOCKOPOCTHbIX YAapoB OCYLLECTBSETCA
npu obecnevyeHnn BbIMOMHEHNA CNeayLmX TpeboBaHuii K pesynbTataM MOAEeIMPOBaHUS.

7.1 Pe3synbTartbl YAC/IEHHOTO MOAEIMPOBAHUSA HU3KOCKOPOCTHOTO yaapa A0/HKHbI oNyCKaTb CpaBHeHNe
N0 HEKOTOpbIM NapameTpamM npoiecca € fJaHHbIMK, KOTOpble MOTyT 6bITb NOyYeHbl Npu npoBedeHun MOB3
n/vnn B2.

7.2 Tonyvyaemble B pesynbTare YNCNEeHHOro MOAEeNNPOBaHUA napameTpbl npouecca yaapHoro B3anmo-
[JecTBMA. a Takke BpeMEHHble MacluTabbl M3MEHEHNA 3HAYeHU 3TUX NapameTpoB A0/MKHbI ObITb peanunsye-
Mbl B paMkax nposegeHns MOB3 u/wnmn B3.

7.3 UPM pgomxHa obecneynsatb BO3MOXHOCTb CUHXPOHM3ALUN BO BPEMEHUN Pe3yNbTaToB YNC/IEHHOIO
MoenupoBaHus ¢ pesynbtatamn MOB3 n/unn B3. a Takke afekBaTHO BOCNPOU3BOAUTL HavasbHble U rpa-
HWYHbIE YCNOBUA, peanusyemble npu nposegeHnn MOB3 u/wnn B3.

7.4 TMpoueagypa Banugaunn YPM ocyecTBnfeTca Ha OCHOBE NOJIyYEeHHOro YAC/IEHHOTO peLleHna YPM,
npeacTaBNEHHOro B BMAe NOACHUTE/IbHON 3anuckn K pacyeTy, u Habopa haiifioB ¢ 31eKTPOHHbIMU (YNCNOBbI-
MW) faHHbIMY, CoAepXallnMmn pesynbTaTbl pacyeTa.

7.5 TosicHUTeNbHAasA 3anucka K pacyeTy f0/KHA cofepxarb crefyoLme pasgensb:

- TUTYNbHBIA NNCT;

- BBepgeHue:
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- Llenu n 3agaun mogennposaHus,
- OnucaHue UYPM.
- Onucaxve dopmarta perncTpupyembix AaHHbIX;
- Tabnuua perncTpupyemMbiX AaHHbIX.
7.6 Ha TTynbHOM XCTe yKasbiBaloT:
- HasBaHue pacyeTa.
* NOSIHOE HaMMeHOBaHWe opraHu3auun, NPOBOAVBLUEN pacyeThl;
- BPEMS 1 MECTO NPOBEAEHUS pacyeToB.
7.7 B pasgene «BBegeHve» A0MKHbI ObITh NPUBEAEHDI:
- HasBaHWe pacyeTa,
NosIHOe HavMeHOBaHVe opraHnsaumn, NPoBOAMBLLEN pacyeTsl;
- BPEMS 1 MecTO NPOBEAEHNSA PacyeTos;
- NosHOe HaMMeHOBaHWe opraHusauuun, paspaborasLieii YPM;
- uHpopmaumsa o NO KM n annapatHbix cpeacteax (AC), MCNOMb30BaBLUMXCA A1 pacyeTa.
7.8 B pasgene «Llenu n 3agaum moaennpoBaHma» AO/KHbI ObiTb NPUBEAEHbI:
- Lenb NpoBefeHnsa pacyeTos:
- 3afiauu, Ha pelleHne KOTOpbIX Harnpas/ieHO MoAeMpoBaHme.
7.9 B pasgene «OnucaHue YPM» f0/mkHbI ObiTb NPUBEAEHDI:
* MHopmauns 06 o6bekTax MOAEMPOBaHUS;
onucaHne anropuTMa pacyeta;
- onucaHue mMaTeMaTuyeckoi Mogenu:
- onucaHue YUCNEHHOTO MeToza;
- onucaHue obnacTu pacyeTa u ee AUcCKpeTu3aumm:
- onucaHne HayasibHbIX W TPaHNYHbIX YCOBWIA;
- onucaHve MMM, npumeHaembix B YHPM.
7.10 B pasgene «OnucaHve chopmaTa perncTprpyemMbixX JaHHbIX» AO/DKHbI ObiTb MPUBEAEHbI:
- BWA AaHHbIX (4BOUYHbIN, TECTOBBIN);
- CTPYKTypa AaHHbIX;
- MHas nHopmaums, Heobxoammas ans 06paboTKN AaHHBbIX.
7.11 B pasgene «Tabnuua pernctpmpyembix aHHbIX» NPUBOAUTCA creayrowas nHdopmMaums:
- TUN PerncTpupyemblxX faHHbIX:
- MOMEHT BPEMEHU, B KOTOPbIA 3aperncTpypoBaHbl faHHbIE;
- nepeyeHb 3NEMEHTOB ANCKpeTU3auun (06bEKTbI, CErMEHTbI, TOUKW. Y3/blY3neMeHTbl NPOCTPaHCTBEH-
HOW AMcKpeTM3auum), B KOTOPbIX 3aperucTpupoBaHbl AaHHble, C yka3aHVemM HOMEPOB, Anana3oHoB HOMEPOB
WY VHBIX AAHHbIX, NMO3BONSAOLWNX O4HO3HAYHO AEHTUMULNPOBATL 3TN 3NIEMEHTHI,
- HasBaHue, pasmep n chopmart haiina, cogepxallero faHHble;
- npoyas uHdopmalms, no3sonswLas oAHO3HAUYHO ONpefennTb pPacrnonoXeHne AaHHbIX U NoNyunuTb
UX 3HaYeHus.
7.12 [aHHble, peructpupyemMble B npouecce MofennpoBaHus, LO/KHbI CofepXaTb, HO He orpaHuyu-
BaTbCHA. crefyowmne 3HauYeHus:
ANsA pacyeTa B Le/IoM:
a) HayaslbHbINA War MHTerpupoBaHNsa No BPEMEHN:
6) HayasbHble 3HAYEHUS] KNHETUYECKOI, BHYTPEHHEN 1 NOMHO 3HEPrUN CUCTEMBI;
- B 3afaHHble MOMEHTbI BPEMEHMW AN BCEll MOAENU:
a) Tekylllee 3Ha4YeHne BpeMeHU,;
6) Tekyllee 3HayeHue Lwara NHTerpyupoBaHus;
B) TeKylyMe 3HaYeHUS KUHEeTUYECKOW, BHYTPEHHEel W1 NOMHOW 3HEeprun cucTemsl;
- ANS KaX[oro o6bekta B MOAENu:
a) HayasibHble N KOHEYHble 3Ha4YeHNA KNHeTUYECKON, BHYTPEHHEN 1 MOHOW aHeprum 06bekTa,;
6) HayasibHble N KOHEYHble 3HaYeHNS KOOPAMHAT, CKOPOCTU M YCKOPEHNA LieHTpa Macc obbekTa.
- B 3ajaHHble MOMEHTbI BpEMEHMN ANA 3a[aHHbIX 06BbEKTOB B MOAENN:
a) Tekylime 3HaYeHNS KMHETUYECKON, BHYTPEHHEN W NOMHON 3Heprnn o6bekTa;
6) Tekyluue 3HaYeHUss KOOPAMHAT, CKOPOCTN 1 YCKOPEHUSA LieHTpa Macc 06bekTa;
B) TeKyLlyMe 3HaYeHUs nepemeLLeHns, CKOPOCTU 1 YCKOPEHUS 06bekTa Kak XXeCTKOro Liesoro;
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- B3afaHHble MOMEHTbl BPEMEHU A5 3a/laHHbIX 3/1IEMEHTOB (TOYEK, Y3/10B U/UIN KOHEUYHBIX 3/1IEMEHTOB)
NPOCTPaHCTBEHHOW ANCKpeTMU3aLnM MaTemMaTM4eckoli Mogenu:

a) TekyLliue KoopAnHaTbl 3/IeMEHTa;

6) LWar MHTErpMpoBaHUsA B INEMEHTE;

B) TeKyliue 3HaYeHUs1 NepemMeLLeHW;

r) Tekyliue 3Ha4YeHUs CKOPOCTeil;

) Tekylime 3HaYEHMNS YCKOPEHWI;

e) Tekylue 3HauyeHus fechopmMaLmii B rnobanbHO cucTeMe KoopauHar;

X) TeKyLine 3HaYeHus HanpshKeHuin B rnobanbHOl cucTeMe KOOpAMHaT:

1) Tekylive 3HaYeHusi TeMnepaTtypbl B 3/IEMEHTE;

K) Tekyliue 3HaYeHnUs TEPMOAMHAMUYECKUX NapaMeTPOB B 3/1IEMEHTE;

N) TeKyljme 3Ha4YeHus, XxapakTepusyoLwme NoBpexaeHHoe CocTossHMe cpefpl (Mpy HannyumM B Mo-
aenv);

M) CTaTycC 3/IeMeHTa (B C/ly4ae UCMONb30BaHNsS a/ifOPUTMOB YAA/IEHNS 3/IEMEHTOB).

8 Tpe6oBaHus K Npouenype Banugauum YMcleHHo pacuyeTHol Mogenm

8.1 OCHOBHbIM JOKYMEHTOM, NMOATBEPXKAAILWMNM BO3MOXHOCTb NCMOMb30BaHNA TOW unv nHoin YPM ans
mMofenvposaHus nosegernuns KO npu HU3KOCKOPOCTHOM yfape C 3asB/IEHHON TOYHOCTbIO, ABMSETCA OTYET O
Banugaunu YPM.

8.2 OrtyeT 0 Basigauun YPM posnxeH cogepxartb cnegyrowme pasaensi:

- BBepgeHwe;

- OnucaHue o6bekTa Banugauum:

- Matpuua Banngauuu:

- OnucaHue Ba/MAaUNOHHbIX pacyeToB C UCMonb3oBaHnem YPM;

- OnucaHune metoauk nposefeHns MOBJ. akcneprMeHTasIbHbIX YCTAaHOBOK U NpeAcTaB/ieHNe aKcnepu-
MEHTasIbHbIX fAaHHbIX;

- PesynbTartel Banugauum YPM,

- MNMepeyeHb NCTOYHUKOB.

8.3 B pasgene «BsefeHne» npuBogAaTca oblme ceefeHus o HasHavyeHun YPM v nHdopmaums 06 op-
raHusauun. NoAroToBMBLLEW OTYET.

8.4 B pasgene «OnucaHue ob6bekTa BamMgaummu» coaepxutca onucaHne YPM. obnactb ee npumeHe-
HMA. 060CHOBbLIBaeTCA BbI6op YPM B kauecTBe MHCTPYMEHTa MOENMPOBaHNA NPOLLeCCOB B AaHHOI 06nacTu.

8.5 B pasgene «Matpuua Basimgaumu» 479 Kax[oro Mogenvpyemoro o6bekta u/wam ero anemeHTa
npueBoaMTCA MHdopmauus 06 obnactax, 419 KOTopbix NpoBedeHa Banugauns YPM. B matpuue Basimpauum
yKa3blBalTCA BUAbI BO3AENCTBMA HA 06BEKT (M/MNN €ro aNeMEHT) UMM COCTOsTHUE 06beKTa, KoTopble YPM
MofenvipyeT. Takke NpUBOAATCA MNofnexaiyne nposepke U3MYeckne ABMEHUs U/Wam npouecchl, npowuc-
XoAAalme npu NpuBefeHHbIX B Matpvue Banvjauum pexumax, COCTOAHUAX 06bekTa (U/vnun ero anemeHTa)
n/vnn Bngax Bo3feincTBusA Ha 06BbEKT, a Takke nepedeHb MOBJ, cnyxawmx gns nposepkn YPM, B KOTOpPbIX
BOCMNpOM3BEeAeHbl NPUBELEHHbIE B MaTpuLe Banvaaumn BuAbl BO3AeNCTBAA HA 06bEKT (M/MNN ero anemMeHT)
n/vnn cocTosiHne 06bekTa, IKCnepuMeHTasibHble ycTaHOBKM (JY) wam ucnbiTatesisHoe obopygnosaHue (M0),
Ha KoTopbIx nposogATca MOBJ. PekomeHgyemas cTpykTypa maTtpuubl Banungauun YPM npuBegeHa B npu-
noxexuu b.

85.1 B pasgene Tawkxe AO/HKHO OblTb NPUBEAEHO NOAPOGHOE onucaHne hnU3nYecknx SBAeHuid nmnm
NPOLLECCOB U/MNK BUAOB BO3LECTBUSA, BK/IIOYEHHBIX B MATPULYy BaMgaumu, a Takke 060CHOBaHne goctaToy-
HOCTV MHOpMaLMK, BKTIOYEHHON B MaTpuLy Banmgaumn YPM. ana noaTBepxaeHnNs afekBaTHOCTM NOyYeH-
HbIX C NpumMeHeHneM YPM pacueTHbIX 3HauYeHWit napaMeTpoB W UX MOrpeLlHoCTel B 3asB/IEHHOM AnanasoHe
npuMmeHeHna YPM.

8.6 Pa3spgen «OnucaHne BannAauMOHHbLIX pacyeToB C Ucnosib3oBaHneM YPM» fo/mKeH cofepxaTb nosi-
Hbll NepeyYeHb 1 KpaTkoe onucaHne mogenupyemMbix MOB3. ncnonb3oBaHHbIX 4151 060cHOBaHMA YPM. yka3a-
Hbl AnanasoHbl U NOrPELLHOCTY CONOCTaB/IAEMbIX pacHeTHbIX NapamMeTpoB. [o/MkHbI 6bITb NPUBELEHbI CCbINKN
Ha 006LeA0CTYNHbIE UCTOYHMKM MHhOpMaLUK ¢ NOAPOGHBIM onvcaHnemM BbibpaHHbIX MOBD.

8.7 Pa3spgen «OnucaHne metoAuk nposefeHna MOBO. aKkcnepuMMeHTaslbHbIX YCTaHOBOK U npeacTas/ie-
H/e 3KCneprMEeHTasIbHbIX AaHHbIX» A0/MKEH BKoYaTb onucanve Y (MO) 1 akcnepuMeHTaslbHbIX AaHHbIX,
ucnonb3yembix Ana sanmpaumn YPM. OnucaHue Y (MO). BbINONHEHHbIX HA HEl 3KCNEPUMEHTOB WU WC-

5
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NbiTAHWA. a Takke pesynbTaTbl Banugauum YPM no 3TvM 3KCnepumeHTaM WM UCNbITaHWAM AonyckaeTcs
npuMBOAMTL B OAHOM pasferne.

8.7.1 [nsA HecepTudmuupoBaHHbix JY (MO) B pasgene npuBognTcs nx onucaxvve. B onucannn 3Y (MO)
NpUBOAATCS:

- npuHUMnNuasbHasa cxema, obecrneymsalrollas NMOHUMaHWE CYTU IKCMEPUMEHTA, UCMbITaHUs, SABNIEHUSA
W T. N1, C yKa3aHueM, kakme ABIeHus, Npoueccsl n/uam aneMmeHTbl 060pyaoBaHus mogenupytoTca Ha 3Y (MO)
N Kak;

- cXema M3MepeHuid, coAepxallas CBefeHUs O uncne, PacrnosioXeHWmn, NorpeLtHoCTy, AMHaMUYeCcKnX
XapakTepucTukax u 4yactoTe onpoca U3MepuTesibHbIX AATYMKOB, a Takke CBefeH/Us O NOrpeLHocTn BTOpuY-
HOW M3MepUTENbLHOWM annapaTypbl;

- nepeyeHb U AnanasoHbl U3MepseMblX NapameTpoB, MOJIHbIE MOTPELUHOCTU X U3MEPEHUS U CBeAeHUs
0 METPO/IOIMYECKO aTTecTauum cucteMbl usmepenuii Ha Y (NO):

- CBEAEHUA 0 NPeAcTaBUTENIbHOCTH 3KCNEPUMEHTasIbHbIX JaHHbIX CO CCbIIKOW Ha NUTepaTtypHble uc-
TOYHUKM, rAe NpuBefeHo 060CHOBaHNE JOCTATOYHOCTU Yucia NPOBEEHHbIX OMNbITOB A/15 NOSTyYeHUs [OCTO-
BEPHbIX IKCMEPUMEHTaIbHbIX 3aBUCUMOCTENA.

8.7.2 Ecnu gna sanmgauun YPM He ncnosb30BaHbl 3KCNepUMeHTabHble AaHHbIEe, 3TOMY (DaKTy LOSK-
HO 6bITb JaHO COOTBETCTBYOLLEE 0O0CHOBaHNE, TO €CTb NOKa3aHo, YTO 3KCNEepPUMEHTaNILHOTO 060CHOBaHNSA
He TpebyeTcsa (Hanpumep. YPM peanunsyeTt aHaIMTUYECKOE peLleHne, 3KCNEPUMEHTOB He CyLLecTByeT No 06b-
€KTUBHbIM MpUYMHAaM, KOTOpble AO0/MKHbI ObiTb NPUBEAEHbI, U T. A4.).

8.8 B paspgene «Pesynbtartbl Banmgauuy YPM» npuBoaaTCs oLeHka CpaBHEHUs pesyibTaToB pacyeTos,
BbIMOJTHEHHBIX C MOMOLLbIO 3athrKcnupoBaHHol Bepcun YPM c gaHHbix MOB3. [1ns pa3nuuHbix obnacTeii yka-
3bIBAeTCA YPOBEHb COOTBETCTBUA pe3y/ibTatoB MOAeMpoBaHna ¢ npuMmeHeHnem YPM n pesynstatos MABO.
PesynbTarbl OLeHKN AOMKHBI ObITb ACHO U3M0XEHbI U cofepXaTb 060CHOBaHNE JOCTOBEPHOCTN U KOPPEKTHO-
CTV cpaBHeHus. Takke B pa3fesne npueBoanTcs 060CHOBaHWE HEOOXOAUMOCTY U AOCTATOYHOCTV NPOBEAEHHO-
ro cpaBHeHus. [lo/kHbl 6bITb NPpMBEAEHbI pesynbTaTbl CTATUCTUYECKOTO aHannsa ConocTaBfeHns pacyeTHbIX
N 3KCNeprMeHTasIbHbIX 3aBUCMMOCTEN, flaHa KONMYeCTBEHHAs OLleHKa pacXxOXAeHUs 3KCneprMeHTasIbHbIX U
pacyeTHbIX AaHHbIX, NpUBEeLeHa MOrpeLHOCTb pacyeTHbIX NapameTpoB B 3asB/IEHHOW 061acTyi COCTOAHWIA
06bekTa, NpuBeAeHbl fokasaTenbcTBa npumeHnMoctTn YPM ans mogenuposaHus obbekta (U/vnu ero ane-
MeHTa).

8.8.1 [ns YUPM. ncnonb3yemoli gns pacyetoB B 060CHOBaHME paboTocnocobHOCTN 06beKTa, J0/MKHA
6bITb Yka3aHa 1 060CHOBaHa CTeNeHb BbINO/IHEHNSA 3aKOHOB COXpaHeHUs B cnyyae ux NpuMeHumocTu. Ons
YPM. npefHasHa4YeHHOW ANA NPOEKTHbIX W/WMAWM 3KCMyaTaunOHHbIX PacyeToB, AO/MKHbI ObiTb yKasaHbl NO-
TPELUHOCTY onpefe/ieHns pacyeTHbIX NapameTposB.

8.9 B pasgene «[lepeyeHb UCTOYHWKOB» AO/MKEH ObITb NPeACTaB/EeH NepeyeHb UmetLwmnx oduunans-
Hble BbIXOAHble AaHHble AOKYMEHTOB (ONy6/MKOBaHHblE MaTepuasbl, OT4YeTbl opraHusauuii, oguumnanbHoO
3aperncTprpoBaHHble MPOTOKOJIbI, NMPOEKTHas, KOHCTPYKTOPCKas W 3KCrjlyatauuoHHas [OoKyMeHTauus, cep-
TMdmKaTbl ¥ T. N.), UCNONb30BaHHBIX 4715 060CHOBaHUA YPM. B TOM uncne Tpebyembix AN dhopMmpoBaHms
6/10Kka NCXOAHBIX AaHHbIX U BbINO/IHEHUS PacyeToB.

8.10 B npunoxeHun Kk oTyeTy 0 Banmpaumn YPM moryT ObITb NpeAcTaBieHbl AONONHUTE bHbIE MaTe-
pranbl. Heob6xoAnMMble A1s obecneyveHunst NoMHOTLI MHopMaL MK, NpUBEeLEHHON B oTYeTe 0 Baimaauun YPM.

8.11 [lonyckaeTcsi BK/HOYEHME B OTYET 0 Banuaaumm YPM nononHUTeNLHON nHopmMalmu, asnstoLLei-
Cs. MO MHeHwuto 3aaBuTens YPM. cywecTBeHHOl A1 060CHOBaHWA npuMeHnMocTy YUPM ans moaenvpoBaHus
HM3KOCKOPOCTHBIX YAapoB.
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MpunoxexHue A

(pekomeHpyemoe)

CTpyKTypa MaTpulbl Banuaauunm Moaenn noBefeHns matepuana
Npy HU3KOCKOPOCTHOM yaape

HanmeHoBaHne mogenu:

Tunel MAB3: (nepeuncneHne)

Tunbl NM34: (ans kaxgoro MABJ. nepeuncneHune, kpaTkas xapakrepucruka)
Tunbl BOA: (ans kaxgoro MABJ. nepeuncnexune, npoueaypa BblYNCAEHUS)

Ta6nunya Al

AMaI’IaSOHbI 3Ha4YeHUn faHHbIX

nag 1 Baa 1
HasBaHue TecTa A A
Avanason 1 [vana3oH 2 Avanason 1 [AvanasoH 2
(norpewHocTb) (norpewHocTb) (norpewHocTb) (norpewHocTb)

MAB3 Ne 1 (HaumeHoBaHue,
napameTpbl MAB3J)

MAB3 No 2

MpumevaHne — CMMBOM B...» O3HA4YaeT «U Tak ganee».

B fueiikax MaTpuLibl 3HAYKOM «+1 UM «-» YKa3blBAETCS Ha BbINOSIHEHWE WM OTCYTCTBME TECTOB, a TaKkKe BeNnyun-
Ha MaKCMMasibHOr0 PaCcXOXAEHNSA Pe3yNbTaToB PacYETOB C TECTOM.

MpunoxeHune b
(pekomeHgyemoe)

CTpyKTypa MaTpulbl BanujaLuyM YNCNEHHON pacyeTHOW Mofeny HM3KOCKOPOCTHOrO yaapa

HassaHune YPM:
HasBaHne o6bekTa Banugauunu:
Buabl MOBQ: !nepeuncnenune, onncanune. Y n MO)

BADbILLIAABUATA; (nepeuncnenve, onncarne)
MpoBepsieMble BENMUYNHbI: (TePEUNCIEHNe, ONUCAHNE)

Ta6nuya B.1

Moanexallye NPOBEPKE SIBMEHNS

g Asnexve 1 Mpouecc 1
Cc
f o
Buasl nosaeiictons ©a 2 & 2]
1,'WI1 COCTOSIHNE 0GbEKTa "
2 é 5 & )
P F 8
S B b
1 a &
X

Bug Bo3geicteua 1

CocTtosiHne 1

MpumevyaHne — CMMBON «...» 03HaYaeT «K Tak panee».

B Tabnuue A0/KHO 6bITh yKa3aHo /19 KaX40ro NpoBepsemMoro ABIeHns unu npolecca:
1) «+» — pe3synbTatel YPM cooTtBeTcTBYIOT MOB3:

2) 0 — 4acTUYHO COOTBETCTBYIOT;

3) «-» — He COOTBETCTBYIOT;

4) « » — He YCTaHOB/IEHO.
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