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HAUMWOHANBbBHBIU CTAHOLAPT POCCUUCKOWN ®ERJREPALUUMN

YACNEHHOE MOAENNPOBAHUE ®UINYECKUX NMPOLIECCOB

Mpouecchl yaapHoro BsaumoaencTeusA. Bepudukauma u Banngauma YUCNEHHbIX
Mozernen HU3KOCKOPOCTHbIX yaapoB v BHeapeHun. TpeboBanus

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

Nara BBeaeHua — 2019—01—01

1 O6bnacTb npumeHeHun

B paMKkax HacTOALLErO CTaHAapTa pernameHTUpyoTca TpeGoBaHuA K npoueaypamM Banuaauum Mogenen
AeopMUPOBaHNA TBEPABIX TEN NPU HU3KOCKOPOCTHLIX yaapax pasnuiHON MHTEHCUBHOCTH.

B kauyecTse obnacTu onpeaeneHna HaCTOALWErO CTaHAapTa cneayeT paccMaTpuBaTh NPOLECChl Y apHO-
ro B3aUMOZENCTBMUA, CONPOBOXAAIOLWMECA AePOPMUPOBAHUEM N NOBPEXKIEHUEM MATEPUANOB M KOHCTPYKLIWIH
B YCMOBMAX HU3KNX CKOPOCTENH B3aUMOAENCTBUA C XapakTEPHLIM BPEMEHEM B3aUMOAENCTBUA B HECKOILKO
cekyHa u Gonee. XapakTepHoii 0COGEHHOCTLIO TaknX NPOLIECCOB SABMSIETCS OTCYTCTBME 3aBMCMMOCTU CBOWCTB
MaTtepuanos 0T CKopocTel AedopMauuin, U30TEPMUUECKUE YCIOBUS NPOTEKAHWS, OTCYTCTBUE YAAPHO-BOIHO-
BbIX ABMEHUIA. TaKue NpoLecch MOryT CONPOBOXAATLCA NOKaMbHLIM pPaspyLIEHMEM MATEPUANOB N KOHCTPYK-
UM, GoNbLUMMKU NNacTMYeckuMu aedopMauuammu, 06pasosaHneM TPELLMH.

B pamkax cTaHgapta Takke BeoaaTcsa o6ume TpeGosaHua Kk hopmMaTy YNCNEHHbIX MOAENen 1 pesynbra-
TOB MOZENUPOBAHMSA, MOAXObI K BANUAALNUN YUCNIEHHBIX MO EMNEN.

Hacroauwmin ctanaapr pa3paboTtaH ¢ Lenbio obecneyenHns eauHoro Noaxoaa K MoAenupoBaHNIo HU3KO-
CKOPOCTHbIX YAapHbIX NPOLIECCOB U ABAAETCS 06513aTenbHbIM NpyU NOATBEPXKIAEHUN aAeKBaTHOCTU pesynbTa-
TOB MOAENNPOBaHUA peanibHOMY NOBEAECHUIO ONMUCLIBAEMbIX 00bEKTOB.

2 HopmaTtuBHbIE CCbIFIKU

B HacTosiLLIeM CTaHAapTe MCMoNb30BaHa HOPMATUBHASA CCbINIKA HA CNEAYIOWUIA CTaHAapT:
[OCT P 57188 YucneHHoe moaenuposaHue bmanyeckux npoLeccos. TEPMUHBI M ONpeaeneHus

MpumeyaHue —lNpu NONL30BAHUN HACTOALLUM CTaHAaPTOM LienecoobpasHo NPOBEPUTL fleicTBUE CCINOUYHBIX
CTaHaapToB B UHPOpPMaLMOHHOI cucTeme o6Lero nosib3oBaHUsA — Ha ouLmanbHOM caiiTe degeparnbHoro areHTcTBa no
TEXHUYECKOMY perynupoBaHuio U METPONOrun B ceTU UHTepHET unu no exerogHomy nHdgopmaLuoHHomy ykasatenio «Ha-
LMOHanbHEle CTaHAapThI», KOTOPLIA onybnvMkoBaH No COCTOSIHULO Ha 1 SHBaps TeKyLero roaa, W No BbiMyckaM exeMecsay-
Horo MHGOpPMaLMOHHOTO yka3aTensi «HaunoHanbHble cTaHAapTLI» 3a TeKyLMiA rog. ECNu 3aMeHeH cCbiNoYHbIA cTaHgapT,
Ha KOTOpbI AaHa HeAaTUpPOBaHHasA cCbifika, TO PEKOMEHAYETCH UCTIONbL30BaTh AeiCTBYIOLLYI0 BEPCUIO STOrO CTaHAapTa
C YYETOM BCEX BHECEHHBIX B flJaHHYIO BEPCUIO U3MEHEHUA. ECnn 3aMeHeH CCbINOYHbIA CTaHAapT, Ha KOTOPLIA AaHa aaTu-
poBaHHasA cCblfika, TO peKOMeHAYETCA UCNONb30BaTh BEPCUID ITOM0 CTaHAapTa C yKasaHHbIM Bbllle roqoM yTBepXaeHusA
(NpuHATUA). Ecnn nocne yTBepXAeHUA HAaCTOALLEero ctaHaapTa B CChIIOYHbIA CTaHAapT, Ha KOTOPLIA faHa AaTupoBaHHas
CChbIrika, BHECEHO U3MEHeHMe, 3aTparmBatoLlee NONOXeHMe, Ha KOTopoe AaHa CCbinka, TO 3TO NONOXEHUE peKOMeHAYeTC s
npUMeHsTL 6e3 yueTa JaHHOro UsMeHEHUA. ECnu cebinoyHblid cTaHgapT oTMEHEH 6e3 3aMeHbl, TO MONoXeHUe, B KOTOPOM
JlaHa ccbifika Ha Hero, peKkoMeHAYeTCA NPUMEHATL B YacTu, He 3aTparuBaiolleit STy CCbInKy.

3 TepMuHbI 1 onpepeneHns

B HacTosiLueM cTaHaapre NnpuMEHEHbl TEPMUHLI U onpegenexus cornacHo NOCT P 57188.

U3paHue odpuumnansHoe
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4 O603HauYeHUA U COKpalleHUnA

B HacTOALIEM CTaHAAPTe NPUMEHEHDI CIIEAYIOLLME COKPALLEHUS:

no — nporpammHoe o6ecneveHue;

KM — KOMIMbIOTEPHOE MOAENUPOBAHNUE;

B3 — 6a30BbIi IKCNEPUMEHT;

MAB3 — martepuanbHbiii BaNMAALUUOHHBIN 9KCNEPUMEHT;
MOB3 — mopaenbHbIi BanuaaunoHHbIA SKCNEPUMEHT;
B3l — BTOpPUYHbLIE SKCNEPUMEHTASbHBIE 1aHHbIE;
no — ucnbITatenbHoe 06opyaOBaHME;

KMNO  — KOHCTPYKTMBHO NOoA0GHLIN o6pasel;

MMM — moaenb noBeaeHUAa matepuana,

HOC — HanpsbkeHHO-4ed)OpMUPOBAHHOE COCTOSIHUE;
OM — 00ObEKT MOAENUPOBAHUS;

M3 — nepBUYHbIE IKCNEPUMEHTANbHBIE AAHHbIE;
(017 — CcpeacrTsa U3sMepeHus;

UYPM  — uucneHHas pacveTHas Moaens;

Y — 9KCMEepUMEHTanbHbIE YCTaHOBKM.

5 Tpe6oBaHus K MOAENAM NOBEeAEHUSI MaTepUarnioB NPU HU3KOCKOPOCTHOM
YOAPHOM HarpyXxeHuu

5.1 Mogenb noBeaeHUs matepuana npyu HU3KOCKOPOCTHOM YapHOM Harpy>XeHuu JOIpkHa afekKBaTHO
onuckIBaTb NMOBEAEHME Marepuana npu yaapHoM Harpy>keHuu B BO3MOXHO Gonee LmMpokoM AnanasoHe 3Ha-
YeHuin gechopmauuin, TemnepaTyp 1 MHbIX CywleCTBEHHbIX NapaMeTpoB npouecca. Mpu npumeHednn MMM kak
anemeHTa YPM gomkeH ykasblBaTbCA AnanasoH 3Ha4€HUn napameTpoB, B KOTOPOM A0NYCKaeTCA NPUMEHEeHne
aaHHon MIM.

5.2 [Ins onucaHusi nOBeAEHUS MaTepuanos B YCIOBUAX HU3KOCKOPOCTHOTO Y1apHOIO Harpy>XeHusa MoryT
BbIGMpaTbLCA KBA3UCTATUUECKUE ONPEeAensiomMe COOTHOLLEHUS U KPUTEPUU Pa3PYLLEHUS, B KOTOPbIX HE y4u-
TbIBAETCHA 3aBMCMMOCTb MapaMeTpoB OT CKOPOCTU AedhopMaLuu.

5.3 MMM pomkHa gonyckarb CBOK BepuduMKaLMUO HA OCHOBaHUWN Pe3yrbTaToB CTaTUYECKUX U/MNU KO-
NPOBbIX yAAPHbLIX 9KCNEPUMEHTOB.

5.4 NapameTpbl MMM onpeaensioTca Ha OCHOBaHWUM pe3ynbsTaTos B3.

5.5 JaHHble, nonyvaemble u3 B3, A0mWKHbI ObiTb U3NYECKN 0OOCHOBAHHBIMM U AOCTATOMHbIMU ANs
onpeaenexnns napametpos MINM B BO3MOXHO Bonee LUMPOKOM AuanasoHe Temnepatyp, suaos HAC v uHbIX
CYLLIECTBEHHbIX NapameTpoB npoLecca.

5.6 N3 pomkHbI ObITb BOCMPOU3BOAUMEI B paMkax B3 ¢ 3apaHee onpeaeneHHON TOYHOCTbIO, YYUTbI-
BatoLLel pazbpoc onpeaensieMbiX XapakTepUCTUK U NOrPELLHOCTU 3MEPEHUN.

6 TpeboBaHuA K npouenype Banuaauun moaernen noBeAeHUA maTepumaros
MPU HU3KOCKOPOCTHOM yAAPHOM HarpyXeHuu

6.1 OCHOBHbIM JOKYMEHTOM, COAeKaLUMM AaHHble 0 Banuaauumn (sanuaupyemoctu) MMM npu HKU3KO-
CKOPOCTHOM yAape, ABNsieTca otyeT o sanuaauuu MIM.

6.2 Otyer o Banugauum MMM gomkeH cogepxatk CBEAEHMA, noaTeepxgawme cnocobHocts MMM
MOAenupoBaTb NOBEAEHWE MaTepunana npyu HU3KOCKOPOCTHBIX yAapax, a Takxke CBeAeHUA 0 TOYHOCTU Mojae-
NMPOBAHUA U NOrPELLHOCTAX pacCyMTbIBaEMbIX NApPaMeTPOB.

6.3 Otyer o Banuaaumu MMM gomkeH coaepxaTb crneayoLwme pasaensbi:

OGbekT Banugauuu;

Matpuua Banugauuu;

Onucanue MABJ;

PesynbraTbl Banugauuu MMM,

OnucaHne aKcnepuMeHTanbHbIX YCTAHOBOK U NPEeACTaBNEHUE SKCNEPUMEHTASbHBIX AAHHbIX;
[NepevyeHb UCTOUHMKOB.
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6.4 Pasgen «O6GbekT BanuaauMn» AOIMKEH coaepatb onucaHue sepuchuuympyemoin MMM, a Takke He-
006x0MMble HOPMATUBHbLIE CCLINKM U CCbISIKM HA NUTEPATYPHbIE UCTOMHUKU, COAEPXKaBLUME MaTemMaTuyeckoe
060CHOBaHUe Moaenu, MMbo TeopeTUYeckne BbIKNaaku ¢ Takum 060CHOBaHMEM.

6.5 Paspgen «MaTpuua Banuaauuny COAEMKUT AN KaXX4oro MOAENUPYEMOro matepuana nHpopmawmio
06 obnactax, AnAa KOTopbIX NpoBeaeHa Banuaauma MMM,

6.5.1 B matpuue Banuaaumm ykasoiaetca nepedeHb MABO ¢ ykasaHueM NorpeLuHocTu nonydennsa N3
n B3[, ucnone3dyemobix ana sanuaaumumn MMM, a Takke 3Ha4eHMs napamMeTpoB, xapaktepusyowmx MABO.

6.5.2 PekoMmeHgyemas CTpykTypa maTpuubl Banugaumm MMM npusegeHa B NpunoxeHun A.

6.5.3 B npouecce Banuaauun MMM npu HM3KOCKOPOCTHOM yAape B pamkax HacToAWero craHgapra
B kayectse MABO pekoMeHAYeTCsl UCMONb30BaTh UCMbITAHUS HA CTAaTUYECKOE HarpyXeHue npu pasfiumyHbIX
napameTpax NPUMOXEHUS HArpy30K, a TaKke pasnuyHble BUAbl KOMPOBbLIX UCNbITAHWUIA [1].

6.5.4 B pasgene Takke npuBoautca 00OCHOBaHME AOCTATOMHOCTM MHOpPMaLMKU, NOATBEPKAAOLLEN
aAeKBaTHOCTb MOMyYeHHbIX C NpumeHeHneM MMM pacyeTHbIX 3Ha4EeHUI NapamMeTpoB U UX MOTPELUHOCTEN B
3aaBneHHo obnactn npumeHenuns MIM.

6.6 Pasgen «Onucanne MAB3» gorkeH cogepkatb MOSTHbIN NepeYeHb U KpaTkoe OnucaHue aKcrnepu-
MEHTOB, MCMNOMNb30BaHHbIX ANnsi o6ocHoBaHua MIM. JomkHbl ObITb NPUBEAEHbI CCbINKU HA OOLLEAOCTYMNHbIE
WCTOYMHUKM UHOPMaL MK C NOAPOGHBLIM onucaHnem BoibpaHHbix MAB3.

6.6.1 Tarke B pasgene ang kaxgoro BPXK yka3biBaloTcsl CBeeHUS 0 NOrPeLLHOCTAX ONpeaeneHus na-
pameTpoB And BblOpaHHbIX MABD3.

6.7 B pasgene «Pesynsratel Banugauyun MIMNM» npuBoguTCs OLEHKA CpaBHEHUS pe3ynbTaToB pacye-
TOB, NPOBEAEHHbIX HAa OCHOBaHuK Bepudpuumpyemon MMM, n pesynsratroe MAB3. [lna pasnuyHbix obnacren
YKa3blBaeTCA ypOBEHb COOTBETCTBUSA Pe3ynbTatoB MOAenuMpoBaHua u pesynsratos MAB3. Pesynbtathl oueH-
KW OOIMKHbI ObITb AICHO M3NOXEHbI U CoAepXaTb 0DOCHOBaAHME JOCTOBEPHOCTU U KOPPEKTHOCTU CPaBHEHUS.
Tawke B pasgene npuBogutcs 060CHOBaHWE HEOOXOAMMOCTU U AOCTATOMHOCTU MPOBEAEHHONO CPABHEHUS.
[aeTtca konuyecTBeHHasa oueHka pacxoxaeHusa pesynbratos MAB3O u MMM, npuBogutca NOrpeLlHocTb pac-
YETHbIX NapamMeTPOB B 3asBNEHHbIX 00NacTAX.

6.8 B pasgene «OnucaHue aKkCnepumeHTarnbHbIX YCTAHOBOK WU MpeAcTaBfeHne 3KCnepuMeHTanbHbIX
JaHHbIX» YKa3blBAETCA MECTO HaXOXAEHUsl, HAMMEHOBAHUE, UHBEHTAPHbIM HOMEP W Apyrue CBEAEeHus, no-
3BOMALUE OAHO3HAYHO nAeHTUdMUUpoBaTh 06opyaoBaHme. Takke NPMBOAAT TEXHUYECKUE XapaKTEPUCTUKM
o6opyaoBaHusi, CBeEHMS 0 NOBEPKe/KanubpoBke, 300paxkeHns, Yeptexu unu dotorpacdun o6opyaoBaHua.
OTaensLHO NPUBOAAT OMUCAHMS U XapakTEPUCTUKU CPEACTB perncrpauumu, dopMara perucTpupyembixX AaHHbIX
U METOAO0B MX 00paboTKM, a TAKKE CBEAEHUSI O MOTPELUHOCTU IKCNEPUMEHTANbHbIX AAHHbIX.

6.9 B pasgene «[lepeyeHb UCTOUHUKOB» NPUBOAAT Gubnmorpanyeckuin CnMcok UCTOYHUKOB, UCMOMb-
30BaHHbIX NPU COCTaBNeHMK ot4eTa o sanugauuu MM,

7 TpebGoBaHUS K YNCIIEHHOW pacyeTHOM MOAENUN U pe3ynkTartam
YUCFIEHHOro MOAENUPOBaHUSA

Banuaauus pelwienus 3agaqm YCneHHOro MOAENMPOBaHUSA HU3KOCKOPOCTHbBIX YAapPOB OCYLLECTBAETCA
npu ob6ecnevyeHnn BbIMONIHEHUS cneayloLwux TpeboBaHuii K pesynsratam MOAENUPOBaHUS.

7.1 Pe3ynbTarbl YUCNIEHHOTO MOAENMPOBAHNSA HU3KOCKOPOCTHOTO yaapa [0S KHbI J0NYCKaTb CPAaBHEHUE
Mo HEKOTOPbIM NapamMeTpam npouecca ¢ AaHHbIMU, KOTOpble MOTYT BbITh NOMyYeHbl Npu nposeaeHnn MOBO
n/nnun B3.

7.2 TonyyaeMbie B pe3ynbTaTe YACMEHHOr0 MOAENMPOBaHUSA NapameTpbl NpoLecca yaapHoro B3anmMo-
OENCTBUSA, a TAKKE BPEMEHHbIE MacCLUTabbl UIAMEHEHUS 3HAYEHUI 3TUX NAapPaMETPOB AOMKHbI ObITh peanuaye-
Mbl B pamkax nposegexnna MOB3 u/unu BO.

7.3 YPM pomkHa obecnevnBaTb BO3ZMOXHOCTb CUHXPOHU3ALMM BO BPEMEHU PE3YNbLTaTOB YMCIEHHOTO
mMogaenupoeaHua ¢ pesynsratamm MOBO n/unu B3, a Takke ageksaTHO BOCMPOU3BOAUTL HavanbHbIE U rpa-
HWYHbIE YCNOBUSA, peanuayemble npu nposeaeHun MOBO u/unu BO.

7.4 TMpoueaypa sanuaauum YPM oCyLLECTBNAETCA HA OCHOBE NOMYYEHHOTO YNCNEHHOTO peLueHus YPM,
NpeaCTaBNEeHHOrO B BUAE NOSCHUTENbHOM 3anMUCKK K pacveTy, u Habopa hainnoB € 3MeKTPOHHbIMU (MUCNOBBLI-
MU) JaHHbIMU, COAEPKALLMMU PE3ynbTaThl pacyera.

7.5 ToacHWUTenbHasa 3anucka K pacyeTy AOShKHa COAepXaTh Creayowme pasaens!:

- TUTYNbHLIA NKCT;

- BeepeHue;
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Llenu u 3agaun MogenupoBaHus;
OnucaHue YPM;
- OnucaHue chopmara permcTpupyeMbIX 4aHHbIX;
- Tabnuua perncTpupyemMbix AaHHbIX.
7.6 Ha TUTYNbHOM NUCTE yKa3bIBaIoT:
- HasBaHue pacyeTa;
- MOSIHOE HAaUMEHOBaHWEe OpraHM3aLumn, NPOBOAUBLLEN pacHeThI;
- BPEMS U MECTO NMPOBEAEHMUS PACYETOB.
7.7 B paspene «BeeageHvne» AOMKHbI ObITb NPUBEAEHbI:
- HasBaHWe pacyeTa;
- MOSIHOE HauMEHOBaHWe OpraHM3aLumn, NPOBOAUBLLEN PaCHETHI;
- Bpems W MecTo NpOBEAEHNS PacHeToB;
- MOJIHOE HaUMeHOBaHWe opraHusauum, paspabortasLuein YPM;
- nHcpopmauus o MO KM u annapatHbix cpeacteax (AC), UCNONb30BABLUMXCA ANs pacyeTa.
7.8 B pasgene «Llenu u 3aga4un MogenmpoBaHus» AOMKHbI GbITb NPUBEAEHBI:
Lenb NpoBeAEHUs PAaCYETOB;
- 3a/1a4u, Ha peLLEeHne KOTOPbIX HanpaBneHo MoAenMpoBaHue.
7.9 B paspene «Onucanue YPM» fOmKHbI ObITb NPUBEAEHbI:
- uHcopmauusi 06 06beKkTax MOAENUPOBAHNUS;
- OMnucCaHWe anropuTma pac4yera;
- onucaHwe MaTemaTu4eckon Moaenu;
- OonucaHne YUCNEHHOro MeToAa;
- onucaHwe obnactu pacyeTa u ee AMCKpeTusauum;
- OMUCaHWe HavanbHbIX U FPaHNYHbIX YCIIOBUIA;
- onucanue MMM, npumeHsieMbix B YPM.
7.10 B pasgene «OnucaHue opmara pernctTpupyemMbixX AaHHbIX» AOMKHbI ObITb NPUBEAEHbI:
BUA AaHHbIX (4BOUYHBIWA, TECTOBLIN);
- CTPYKTYpPa AaHHbIX;
- MHasa uHdopmauums, Heobxoaumas anst 06paboTkM AAHHbIX.
7.11 B pasgene «Tabnuua perucTpupyeMbix aHHbIX» NPUBOAMTCS CNeayioLwan nHopMaLms:
TUN PErNCTPUPYEMBIX JAHHDIX;
MOMEHT BpPEMEHU, B KOTOPbIii 3apErMcTpUupoBaHbl aHHbIE;
nepeyeHb SMEMEHTOB AMCKPETU3aummn (0ObEKTbI, CErMEHTbI, TOYKM, Y3Mbl/afIeMEHTbl NPOCTPAHCTBEH-
HON AUCKPETM3aLumn), B KOTOPbIX 3aperMcTpupoBaHbl JaHHble, C yKa3aHMeEM HOMEPOB, AManasoHOB HOMEPOB
WA UHBIX 4aHHbIX, NO3BOSIAIOLMX OAHO3HAYHO MAEHTU(ULUPOBATL 3TU ANIEMEHTDI,
- HasBaHwue, pasmep u chopmart daina, cogepaLero JaHHbIE;
- nNpovasa uHdopmaums, NO3BONALAA OHO3HAYHO ONPEAENUTL PACMONOXEHUE AAHHbLIX U NONY4YUTL
UX 3HaYeHuA.
7.12 [aHHble, perucTpupyembie B NpoLiecce MOAENUPOBAHUSA, AOIMKHbI COAEPXaTb, HO HE OrpaHU4u-
BaTbCA, CNeAyioLWmne 3HAYEHUS:
- ANA pacyeTa B LienoMm:
Q) HavanbHbIW LIAr MHTErPUPOBAHUS MO BPEMEHH;
6) HayanbHble 3HAYEHUS1 KNHETUYECKO, BHYTPEHHEN U NOFHOW 3HEPrun CUCTEMDI;
B 3aJjaHHbIE MOMEHTbI BpEMEHU ANA BCEW MOAENM:
a) Tekylllee 3HaYeHNe BPEMEHMU;
6) Tekyllee 3HaYEHME Luara UHTErpUPOBaHUs;
B) TeKyLue 3HaYEeHUs! KKHETUUYECKON, BHYTPEHHEN U NOMHON SHEPTUU CUCTEMBI;
AN KaXxgoro oobekra B MOAENU:
Q) HavanbHble U KOHEYHbIE 3HAYEHUSI KNHETUUECKOW, BHYTPEHHEN U NONHOW SHEPrMKN 00BLEKTA;
6) HavamnbHble U KOHEYHbIE 3HAYEHUSI KOOPAMHAT, CKOPOCTHU U YCKOPEHUA LEHTpa Macc 06beKTa;
B 3aJ@aHHbIE MOMEHTBLI BPEMEHM AN 3a4aHHbIX OObEKTOB B MOAENMN:
Q) TeKyLUMe 3HAYEHUS] KNHETUYECKOW, BHYTPEHHEN U NOSHOW 3Heprum o6bekTa;
6) TeKyLime 3Ha4YeHMs1 KOOPAMHAT, CKOPOCTU U YCKOPEHUS LIeHTpa Macc 06bekTa;
B) TeKyLue 3Ha4YEeHUs NEPEMELLIEHUS,, CKOPOCTU U YCKOPEHUS 0BbEKTA KakK XECTKOTO Lienoro;
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- B 3a/laHHble MOMEHTbI BPEMEHW AN 33/1aHHbIX ANIEMEHTOB (TOYEK, Y3I10B U/MINU KOHEYHbIX 9NEeMEHTOB)
NPOCTPAHCTBEHHON AUCKPETU3aLMN MaTeMaTUIecKoii Moaenu:

a) TeKyLime KOOpAMHATbI ANEMEHTa;

0) war MHTerpupoBaHUsl B SNEMEHTE;

B) TeKyluMe 3HaYE€HUS NEPEMELLIEHUIA;

r) TeKylime 3HaYeHUsi CKOpPOCTeN;

) TeKylme 3Ha4YEeHUs1 YCKOPEHUI;

€) Tekywme 3HayeHus gedopmaumii B rnobanbHON CUCTEME KOOPAUHAT;

)K) TeKyLyme 3Ha4YEeHUs1 HanpsbkeHuin B rnobanbHOW cMcTeMe KOOpAMHaT;

M) TeKylime 3HaYeHUst TEMNEepPaTypbl B SNIEMEHTE;

K) TeKylme 3Ha4eHUs TEPMOAUHAMUYECKUX NapaMETPOB B 9fIEMEHTE;

n) TeKkylme 3HaYEeHUsl, XapakTepu3yloLMe NOBPEXAEHHOe COCTOSIHME cpeabl (MPU Hanu4Mu B MO-
aenn);

M) CTaTyc anemMeHTa (B Criy4ae MCnonb30BaHUs anropuTMOB YAAneHUst ANeMeHTOB).

8 Tpe6GoBaHusa K Nnpoueaype BanMaauvm YUCIIEHHON pacueTHOU Moaenu

8.1 OCHOBHbIM 4OKYMEHTOM, NOATBEPXKAAIOLLUMM BO3MOXHOCTb MCNOSL30BaHUA TOW unun uion YPM ana
MogenvuposaHusa noseaeHus KMNO npu HU3KOCKOPOCTHOM yaape C 3asABfIEHHOM TOYHOCTBIO, ABAAETCA OTHET O
Banuaaummn YPM.

8.2 Ortyet 0 Banuaauyun YPM gormkeH cogepkaTb creayowme pasgenbl:

- Beeaenue;

- OnucaHue o6beKTa Banuaauuu;

- MaTpuua sanugauuu;

- OnucaHue BanuaaunoHHbIX pac4yeToB ¢ ucnonb3oaHnem YPM;

- OnucaHue metoauk npoeeaeHna MOBJ3, akcnepumMeHTanbHbIX YCTAHOBOK U NpeacTaBneHue akcnepu-
MEHTanbHbIX AAHHbIX;

- Pesynbrathl Banuaauun YPM;

- lNMepeveHb NCTOYHUKOB.

8.3 B pasgene «BeeaeHue» npusoasitcsa obwme ceegeHus o HasHadeHun YPM u nndopmauus o6 op-
raHusauuu, NOArOTOBUBLLEN OTYET.

8.4 B paspene «OnucaHue obbekTa Banugauum» coaepxurcs onucanue YPM, obnactb ee npumMeHe-
HUs, 060CHOBLIBaETCA BbIOOP YPM B kKauecTBe MHCTPYMEHTA MOAENMPOBAHUA NPOLECCOB B AAHHONW 06nacTu.

8.5 B paspene «Matpuua Banuaauuuy» AN KaXQOro moaenupyeMmoro obbekra u/unu ero anemeHTa
npuBoauTCa MHopmaumsa o6 obracTsix, Anst KOTOPbIX npoBeaeHa Banuaauusa YPM. B matpuue Banuaauum
YKa3bIBalOTCA BUAbI BO3AENCTBUA HA OOLEKT (MW/MNK ero ANeMeHT) u/unu CoctosiHue obbekTa, kotopble YPM
mMogenupyet. Take NMpUBOAATCH MOANEXaluue MpoBepke uanyeckue sIBNEHUs u/vnm npouecchl, NPouc-
XoAswpme npyu NpUMBEAEHHLIX B MaTpuLe Banuaauun pexuMax, CoCTOsHUAX 0Obekta (M/Mnu ero anemeHTa)
u/unu Bugax BO3AENCTBUS HA 00BLEKT, a Takke nepevyeHb MOBD3, cnyxawmx ans nposepkn YPM, B KOTOpPbIX
BOCMPOM3BEAEHbI MPUBEAEHHBIE B MATPULE BanMaauumu Buabl BO3AEHCTBUA HA OOBLEKT (U/MNK €ro aNemeHT)
n/unu coctosiHne obbeKTa, 9KCNnepUMeHTarnbHble yCTaHOBKM (BY) unu ucneitarensHoe obopyagosanue (M0),
Ha koTopbix nposoaaTcs MOB3. Pekomenayemas cTpykTypa matpuubl sanugauuu YPM npuseaeHa B npu-
noxexuu b.

8.5.1 B pasgene Takke fOMKHO ObiTb NPUBEAEHO NOAPOOHOE onucaHue U3NYECKUX ABNEHWUIA U/Mnn
NpoOLECCOB W/UMN BUAOB BO3AENCTBUSA, BKIIIOYEHHbIX B MaTpuLly Banuaauuu, a Take 060CHOBaHWe A0CTaTou-
HOCTW MHEPOPMALMK, BKITIOYEHHOW B MaTpuuly Banuaauun YPM, ans noaTBEPXAEHUS aAEKBATHOCTU MOMYyY€EH-
HbIX C npuMeHeHnem YPM pacyeTHbIX 3HaYeHUn napamMeTpPoB U UX MOTrPELLUHOCTEN B 3aABMEHHOM AuanasoHe
npumeHeHus YPM.

8.6 Paspgen «Onucanune BanuaauMoHHbIX pacyeToB C ucnonb3osaHueM YPM» gomkeH cogepxkartb non-
Hblii epeYeHb M KPaTkoe onucanue mogenupyembix MOBJ3, ncnonbs3oBaHHeIX Ana o6ocHoBaHusa YPM, ykasa-
Hbl AManNa3oHbl M MOrPELLHOCTU COMOCTABNAEMbIX PACHETHbLIX NAPAMETPOB. [OmKHbI ObITb NPUBEAEHBI CCbINKK
Ha 06LLe0CTYNHbIE UCTOYHUKM UHEpOpMaLMK ¢ NogpoBHbLIM onucaHueM BbiBpaHHbix MOB3.

8.7 Paspen «OnucaHne metoauk nposegeHus MOBO, skcnepMMeHTanbHbIX YCTaHOBOK U NpeacTaBne-
HUE SKCNEepPUMEHTANbHbIX AAHHBIX» AOIMKEH BKNoYaTk onucanue 3Y (MO) u akcnepuMeHTanbHbIX AaHHbIX,
ucnonb3yembix ana sanuaaumu YPM. Onucanue 3Y (MNO), BLINONHEHHBLIX HA HEW IKCMEPUMEHTOB UIKU UC-

5
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NbITaHWIA, a Takke pesynstaTtel Banugauum YPM no STuM 3kCnepuMEHTaM UMM UCMbITaHUAM A0MycKaeTca
npuMBOAUTL B OAHOM pasaene.

8.7.1 Ona HecepTucuympoBaHHbix JY (MO) B pasgene npusoguTca nx onucadue. B onucanun Y (UO)
npuBOAATCSA:

- NpUHUMNManbHasa cxema, obecneunBaioLasi NOHMMAaHKUE CYTU 3KCNEePUMEHTA, UCMLbITAHUA, ABNEHUA
U T. M., C yKa3aHueM, Kakue SABfIeHus1, NPoLIeCCbl W/unu aneMeHTbl 000pyaoBaHnAa Moaenupyiotca Ha JY (UO)
n Kak;

- CxemMa U3MepeHuid, coaepxallasa CBeieHUs1 O Yncne, pacnorioKeHNU, NOrPeLIHOCTH, AUHAMUYECKNX
XapaKkTepucTMKax u 4actoTe onpoca M3MEpPUTENbHbLIX AAaTYMKOB, a Talkke CBEASHUA O NOrPeLUHOCTU BTOPUY-
HOI U3MepUTenbHON annaparypsil;

- NepeyeHb U AnanasoHbl U3MepsieMbIX NApPaMETPOB, MOSHbIE NOrPELLUHOCTN UX U3MEPEHUA U CBEAESHUA
0 METPOSIOrMYecKon atTectauum cucTtembl uamepenunin Ha JY (N0);

- CBEAEHMS O MPeACTaBUTENbHOCTU IKCNEPUMEHTAIBHBIX AaHHbIX CO CCbINKOW HA nMUTepaTypHble UC-
TOYHUKU, TAe NpUBeaeHO 000CHOBAHME AOCTAaTOMHOCTU YMCTA NPOBEAEHHLIX ONbITOB ANsi NONYyYEeHUs A0CTO-
BEPHbIX IKCMIEPUMEHTANbHbIX 3aBUCUMOCTEMN.

8.7.2 Ecnu ana sanugauun YPM He Mcnonb3oBaHbl 3KCNEPUMEHTAarNbHbIE AaHHbIE, 3TOMY (PaKTy AOMK-
HO ObITb J@HO COOTBETCTBYIOLLEE 060CHOBaHME, TO €CTh NOKA3aHO, YTO AKCNEPUMEHTANbLHOr0 000CHOBAHUA
He Tpebyetca (Hanpumep, YPM peanu3yer aHanMTUYECKOE peLleHue, 9KCNEPUMEHTOB He CyLLEECTBYET NO 00b-
€KTUBHbIM NPUYMHAM, KOTOPbIE AOMKHbI ObITb NPUBEAEHDI, U T. 4.).

8.8 B pasgene «Pesynsrarsl Banuaauun YPM» npuBoaATCA OLIEHKA CPaBHEHUA PE3ynsTaTtoB pacveTos,
BbIMOJIHEHHbIX C NOMOLLBI0 3admKkcupoBaHHom Bepcun YPM ¢ aaHHbix MOBO3. [ina pasnuyHbix obnacren yka-
3bIBAETCH YPOBEHb COOTBETCTBUS PE3YNbLTAaTOB MOAENUPOBaHUA ¢ NnpumeHeHunem YPM u pesynsratos MABO3.
Pe3ynbraThl OLEHKM AOMKHBI ObITb ICHO U3MOXKEHbI U CoAePkKaTb 000CHOBaHUE AOCTOBEPHOCTU U KOPPEKTHO-
CTu cpaBHeHus. Takke B pasgene npuBoanTcst 000CHOBaHME HEOBXOAUMOCTU U OCTAaTO4HOCTU NPOBEAEHHO-
ro cpaBHeHUs. [JOMmkHb! ObITb NPUBEAEHBI PE3ynbTaThl CTATUCTUYECKOrO aHaNM3a CONOCTABNEHUA PACHETHBIX
W 3KCNEepUMEHTarbHbIX 3aBUCMMOCTEN, AaHa KONUYECTBEHHAA OLEHKA PacxoXAeHUSA 3KCNEepPUMEHTaMNbHbIX U
PacyeTHbIX AaHHbIX, MPMBEAEHA NMOTPELIHOCTb PACYETHLIX NApPaMeTPOB B 3asBSIeHHONW 06NacTu COCTOSHUM
obbekTa, npuBeaeHbl AoKasaTenbcTBa npuMmeHumoctn YPM ana moaenupoBanusa obvekta (W/unum ero ane-
MEHTA).

8.8.1 na YPM, ncnonb3yemon ans pacyetoB B 06ocHoBaHue paborocnocobHocTn 0bvekTa, A0omKHa
ObITb ykazaHa U 060CHOBaAHA CTeneHb BbIMONHEHMS 3aKOHOB COXPAHEHUs1 B Crlyyae ux npumeHumoctu. [ns
YPM, npegHasHayeHHON ANS NPOEKTHbIX U/WMK 3KCMITyaTaLMOHHBLIX PACHETOB, AOMKHbI OblThb yKa3aHbl no-
rPELUHOCTM onpeaeneHus pacvyeTHbIX MapaMeTpoB.

8.9 B pasgene «lepeyeHb UCTOMHUKOBY AOIMKEH ObITb NPEACTABNEH NEpeYeHb umetowmx opuumans-
Hble BbIXOAHbIE JaHHbIE JOKYMEHTOB (OnyOnuKOBaHHbIE Marepuanbl, OTYETLI OpraHu3auuii, ouLnanbHO
3aperncTpupoBaHHbIe NPOTOKOMbI, MPOEKTHas!, KOHCTPYKTOPCKAas U JKcnnyaTauuoHHas AOKYMeHTauus, cep-
TucbMKaThbl U T. N.), UCNOMNb30BaHHLIX ANsi 06ocHoBaHust YPM, B ToM uncne Tpebyembix ans hopMUMpoBaHUs
6noKa UCXOAHbIX AAHHbIX U BbINMOMHEHWS PACYETOB.

8.10 B npunoxeHuun Kk otyety o Banuaauum YPM moryT ObiTb NnpeacTaBneHbl A0NONHUTENbHbIE MaTe-
puanbl, Heobxoaumble Ans oGecneveHnst NONHOTLI MHOpMaLMK, NPUBEAEHHON B OTHETE 0 Banuaaumm YPM.

8.11 Honyckaertcs BKMOYeHMe B OTYET 0 Banuaauum YPM aononHUTENbHOW MHhopmaLmm, aensiowen-
€51, N0 MHeHuio 3asiBuTensa YPM, cyLuectBeHHON Ans 060CHOBaHUA npuMeHuMocTn YPM ans MmoaenupoBaHus
HU3KOCKOPOCTHbIX YAapOB.
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Mpunoxexue A
(pekoMeHayemoe)

CTpyKTypa Matpuubl Banuaauum MoAenu noBeAeHusi matepuana
NP1 HU3KOCKOPOCTHOM yaape

HanmeHoBaHue monenu:
Tunul MAB3: (nepeuncneHue)

Tunb O3A: (ans kaxaoro MABD, nepevncneHune, kpartkas xapakrepuctuka)
Tunbt B3A: (ansa kaxaoro MABD, nepevuncnenune, npoueaypa BolMUCIEHUS)

Tabnuuya A1

JnanasoHbl 3HaYeHUIA JaHHbIX

HasBaHuWe TecTa noa 1 B3O 1
AvanasoH 1 AunanasoH 2 AuanasoH 1 HvanasoH 2
(norpeLuHoCTb) (norpeLUHOCTb) v (norpelHocTb) | (MOrpeLHoOCTb)

MABQ Ne 1 (HauMeHoBaHwue,
napametpsl MABO)

MABOS Ne 2

MpumevyaHne — CUMBON «...» O3HAYAET «U TaK ganeer.

B sueiikax MaTpuLbl 3HAYKOM «+» UNU «—» YKa3blBAETCH Ha BLINOMHEHWE UMK OTCYTCTBUE TECTOB, a Takke Benuun-
Ha MakCuManbHOro pacxoXxaeHus pesynesratoB pacye€ToB C TECTOM.

MpunoxeHune b
(pekoMeHayemoe)

CTpyKTypa MaTpuLibl BanuaaLumm YUCFEHHON PacyeTHON MOAenn HU3KOCKOPOCTHOIO yaapa

HaszsaHue YPM:

Ha3BaHue o6bekTa Banuaauum:

Buabl MOB3: (nepeuncnenune, onucanue, Y u UO)
Buabl BozaedcTBUSA: (NnepeHnucneHune, onucaHue)
MpoBepsieMble BENUYNHbLL: (Nepedncnexmne, onucaHue)

Tabnuya B.1

Moanexauue nposepke ABMEHUN

flBnexue 1 Mpouece 1

Buabl Bo3gencTBuA
W/unmu coctosHue obbekTa

MOB3
(HasBaHue, napameTpbl)

XapakTtepuctuka 1
Xapaktepuctuka 2
NapameTp 1
NapameTp 2

Bua BospeiictBus 1

CoctosiHue 1

n pumMevyaHune — CUMBON «...» O3HAYAET «U TaK fganeey.

B Tabnuue AomkHo BbITh ykasaHo 4N Kaxa0ro NpoBepsAeMoro SBeHns unu npolecca:
1) «+» — peaynbratel YPM cooteTcTBYtoT MOBJ;

2) 0 — 4acTM4YHO COOTBETCTBYHIT;

3) «=» — He COOTBETCTBYIOT;

4) « » — He ycTaHoBNEHO.
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