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Mpeancnoeue

1 PASPABOTAH ®epnepanbHbiM rocygapCTBEHHbIM OO4KeTHbIM 06pazoBaTenbHLIM  YYpEXOeHUEM
Bbiclero npodeccroHansHoro obpaszoBaHus «MOCKOBCKWIA FOCYAapCTBEHHBIN TEXHWYECKUIA YHUBEpPCUMTET
nMmeHn H.3. baymana» (®rbOY BMO «MI'TY um. H.3. baymaHa») n ®egepanbHblM rocyaapCTBEHHbIM
BlOOKETHBIM yYpexaeHuem «POCCUWACKWIA WHCTUTYT cTaHgapTtuzaummy (Prby « MHcTuTyT cTaHpgapTMsauumns)
npw y4actun ObbeauHeHus puandecknx nuy «Coto3 nponssoauTenein KoMnosuTosy (Col3KoMNo3unT)

2 BHECEH TexHuueckum koMmutetTom no ctaHgaptuzaumm TK 700 «MaTtemaTuyeckoe MogenupoBaHue
1 BbICOKOMPOW3BOANTENBHbLIE BLIMUCIUTENBHLIE TEXHOMOMMNY

3 YTBEPXIOEH W BBEAEH B OEVWCTBWE Mpukasom deaepanbHOro areHTCTBa no TEXHWYECKOMY
perynupoBaHuio U MeTtponorin ot 17 Hoabpa 2023 . Ne 1425-cT

4 BBEJEH BIEPBLIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHoO20 3aKoHa
om 29 uwoHa 2015 2. Ne 162-®3 «O cmaxHdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MEHEeHUSsX K HacmosweMy cmaHoapmy nybrnukyemcs 6 exe200HOM (M0 cOCMOSHUK Ha 1 aHeaps mekyuie2o
200a) UHghopMaUUOHHOM ykazamene «HayuoHansHsle cmaHdapmel», a oghuyuansHbil mekem uameHeHul
U MONpaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmebl». B cny4yae
fnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauwe2o cmaHdapma coomeemcemeyoujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8biycKe eXeMecayHo20 UHEOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmsi». Coomsemcemaeyiouiasl UHGhopmayus, yeedoMIeHUE U MEeKCmbl PaaMewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme 0bLeao nonk308aHuUs — Ha oguuuansHoMm calime @edepanbHo20 azeHmcmea rno
MEexXHUYECKOMY pe2ynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «Poccuiickuii MHCTUTYT cTaHgapTuzauumny, 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtoswui ctaHgapT onpedensieT OCHOBHEIE MOMNOXEHUA, OTHOCALLMECH K npoLeccaMm mateMaTu-
4YeCcKOro 1 YWCneHHOro MoAenMpoBaHUsA KOMNO3WMLIMOHHBIX MaTepnanos (KOMMO3nTOB).

KomnosuTbl obnagawT BO3MOXKHOCTbK YNpaBNeHWs MX CBOWCTBAMM, HANPUMEpP 3a CYET W3MEHEHMS
MUKPOCTPYKTYPbl ¥ BbiBOpa CBOWCTB COCTaBMNSALIMX UX KOMMOHEHTOB, YTO MO3BOMSET CO34aBaTb BbICOKO-
AP PEKTUBHBIE KOHCTPYKLUMIN B Pa3NUYHbIX OTPACAX MPOMbILLAEHHOCTH. TeKyLUUA YPOBEHb Pa3BUTUA HAYKK U
BbIYMCNNTENBHOW TEXHWKM NO3BONAET co3aBaTe MaTeMaTudeckne U komnetoTepHsle 3D-mMoaenu KOMNo3num-
OHHbIX MaTepWanoB, a Takke pazpabaTbiBaTb CUCTEMbI UHXEHEPHOTo aHanusa, umeHyemblie no FOCT P 56214
cucTemMamMu aBTOMaTUYECKOro KOHCTpyupoeaHusa (computer aided engineering, CAE-cuctemel), ¢ NOMOLLLH
KOTOPbIX OCYLLECTBNAETCA NPOrHO3MpoBaHMe pasnuyHbiX CBONCTB KOMMNO3WTORB, a 3aTeM NPOBOAATCA AeTanb-
Hble pacyeTbl KOMMO3UTHbBIX KOHCTPYKLUKUKA ¢ Mcnonb3oBaHueM 3D-Mofenen KoMno3uToB.

[Onsa nepexofa K YACNEHHOMY MOLENMMPOBaHUIO CBOMNCTB W NMOBeAEeHUs KOMMO3ULMOHHBLIX MaTtepuanos,
B T. Y. B COCTaBe M34enuii U3 HUX (AeTanen, aneMeHToB KOHCTPYKLMA, KOHCTPYKLUWUIA), HA OCHOBE KOMMbIOTEP-
HbIX U MaTemaTuyeckux 3D-mopenein KOMNO3MTOB HEOBXOAMM Nepexoa K npuMeHeHuo obwmx 3D-nocTaHoBOK
3a4ay MexaHuKW CNIoLHbIX cpeq, NPUMEHEeHUI0 PyHOAaMeHTanbHbIX Mogenen (U3nKO-MexaHWYeckux, Tenno-
hU3NYECKUX, AMEKTPOMATHUTHBIX CBOWCTB KOMMO3UTOB, C UCMOMb30BaHUEM TEH30PHOM0 UCHUCTIEHUA U TEOPUK
TEH30PHOW CUMMETPUK, CrieLmanbHbIX MaTeMaTU4yeckux MeTo40B MOCTPOEHUS MOLENen, Npu y4eTe cneuundu-
4yeckux ocobeHHOCTel matepuManoBeeHus U METOJOB M3TOTOBNEHUS KOMMO3ULMOHHBLIX MaTepuanoB U KOH-
CTPYKLMIA Ha NX OCHOBE.

[Ana peanvsauumn BO3MOXHOCTY YucneHHoro 3D-mMmoaenmpoBaHnsa KOMNO3ULUMOHHBIX MaTepuanoB Ha oc-
HOBE HOBOrC METO4MYECKOro NoAxoaa, C CyLUeCcTBEHHBIM NCNOMNb30BaHUEM MEXaHMKO-MaTeMaTUYECKNX METO-
40B HeobXoAMMO BBEAEeHWE HOBbIX TEPMUHOB W onpedeneHuid, cneunanbHon Knaccuukawuum cTpykTyp, Mo-
Aenen 1 CBONCTB KOMMO3WULMOHHbIX MaTepuanos ¢ ykasaHvem TpebosaHuin k CAE-cuctemam, npumeHseMbiM
08 MOLAEenUpoBaHUs CBOMCTB KOMMO3UTOB.
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

YACNEHHOE MOOENMMAPOBAHWE NONMMMEPHbLIX KOMMNO3UUNOHHLIX MATEPUANOB
Ob6LwWwmne nonoxeHUs

Numerical modeling for polymer composite materials. General provisions

DOarta eBegeHna — 2026—01—01

1 O6nacTtb npuMeHeHuUA

HacToswmin cTaHgapT ycTaHaesnusaeT obwme TpeboBaHMs K npoLeccam YUCIEHHOTo MOAeNMpoBaHus
METO0M KOHEYHbIX 3NIEMEHTOB CBOWCTE U NOBEAEHUSI KOMMO3MUUOHHBIX MaTepUarnos NyTemM NoCTPOEeHUs Ma-
TeMaTUYeckux U KOMMbTepHbIX 3D-Moaenein KOMNO3UTOB B BUAE UOEaNM3UPOBaHHBLIX NEPUOAUYECKUX CTPYK-
Typ, 06pazoBaHHbIX U3 AYeeK NePUOLUYHOCTMI, U YNCNEHHOTO PeLUeHUA YypaBHEHUA MaTeMaTu4eckux Modenen.

MocTpoeHne MaTeMaTMYecknx U KomneloTepHbix 3D-Mogeneit KOMMNO3UTOB OCYLLECTBAETCA Ha OCHOBE
Knaccugukauum MUKPOCTPYKTYP, Mogdernei u aoeKkTUBHLIX CBOMCTB KOMMO3ULMOHHLIX MaTepuanos, a Takke
Knaccuukaumin, npUuMeHsaemMbIX Npyu Y1CNeHHOM MOAENMPOBaHNN KOHEYHBIX 3NTeMEeHTOB.

CTtaHOapT pacnpocTpaHseTcsi Ha YMCneHHoe MOAenupoBaHue BCeX BUOOB KOMMO3WULIMOHHbLIX MaTepu-
anos (NOMMMepHLIX, KEpaMUYeCcKUx, MeTannuyecknx, yrmepodHbix — cM. 4.4), B T. Y. B cOCTaBe W3Oenui
M3 HUX (OeTanei, aNeMeHTOB KOHCTPYKLUIA, KOHCTPYKUMA). CnedyeT yYuThIBaTb, YTO OCHOBHble TpeboBaHus
HacToALero ctaHgapTta ABnAwTca Hanbonee NPUMeHMMbIMKW A5 YNCNEHHOrO MOAENMPOBAaHNA NONMMEpPHbIX
KOMMO3MUMOHHLIX MaTepuanoB (MONMMMEPHLIX KOMMO3UTOB).

O6LKMe NonoXeHWs, yCTaHOBMNEHHbIE HACTOAWMM CTaHAapTOM, PEKOMEeHOYHTCs OMA NPUMEHeHUs BO
BCEX BUOAX OOKYMEHTaUWW, B HayYHO-TEXHUYECKOM, y4eBHOW 1 CpaBoYHOW NUTepaType B 06nacTi YMCneH-
HOro MOAENMPOBaHMS KOMMO3ULIMOHHLIX MaTepUanos pasnuyHoro HazHavyeHusa U cdep NpUMeHeHKs.

2 HopmaTuBHbI€ CCbINKK

B HacToflWeM cTaHOapTe UCNOMb30BaHbl HOPMAaTUBHbLIE CChISIKM Ha cnefylolme cTaHgapThl:

MOCT 32794 KoMnoauTbl NONUMEpPHbIE. TEpMKWHbLI U ONpeneneHns

FOCT 33742 KomnoauTbl nonumepHsle. Knaccndpukaums

MOCT P 57188 YucnenHoe mogenupoBaHue nanyecknx npoueccoB. TepMuHbl U onpeneneHuns

FOCT P 57412 KomnbloTepHble MOAENK B MpoLieccax pazpaboTky, NpoOU3BOACTBA W IKCNNyaTaumm ns-
genuin. ObLKe nonoxKeHus

FOCT P 57700.1 YnucneHHoe ModenupoBaHue Ans paspaboTKu U coa4vM B 3KCMNyaTaLuio BLICOKOTEXHO-
NOTMYHbIX NPOMbILLNEHHbIX n3genuin. Ceptudukaumns nporpaMmmHoro obecneveHus. TpeboBaHus

FOCT P 57700.2—2017 YucneHHoe mogenupoBaHuve ans pa3paboTky M cgaym B 3KCnnyaTaLlnio BblICOKO-
TEXHOMOMMYHBIX MPOMbILWIEHHbIX n3genuin. Ceptudukauma nporpammHoro obecneveruns. Obwmne nonoxeHns

FOCT P 57700.10 YucneHHoe mMopenupoBaHue guandeckux npoueccos. OnpegeneHve HanpsxXeHHO
0etopMUpPOBaHHOIO COCTOSAHKA. Bepudukaumna n sanmgaums YACNEHHbIX MOAENen CNOXHbIX 3NIEMEHTOB KOH-
CTpYKUWiA B ynpyroi obnactu

M punmMmedvyaHne — I'IpM nornb3oBaHWKM HACTOALMM CTaHOapToOM LlEJ'IBCOOﬁpaSHO NPOBEPUTb ,D,EI?ICTBME CCbINo4-
HbIX CTaHOAPTOB B MHCpOpMaLI,VIOHHOﬁI cucteMe obLero nosnb3oBaHUa — Ha OCDIALI,I/IaJ'IbHOM canTe tDe,qepaanoro areHT-
CTBa No TexXxHU4YeCKOMY perynupoBaHW M MeTponorun B ceTun MHTepHeT Wnu no exerogHomy MHq)OpMaLI,I/IOHHOMy YKasza-
Tenw «HauuoHanbHbIE CTaHdapTbl», KDTOprl?I OI'IyE)J'IHI{OBaH no COCTOAHWUIO Ha 1 AHBApPA TEKYLEero roaga, v no Bbinyckam
exXemeca4yHoro VIHCprMaLlHOHHOFO yKasartena «HauunoHanbHbIEe CTaHOapThl» 3a TEKyU.lI/Iﬁ rog. Ecnn saameHeH ccbinoYvHbIR
CTaHgapT, Ha KOTOpblﬁ AaHa HedaTupoBaHHaA CCbiNika, TO peKoMeHOyeTcA MCNonb30BaTb ,EI,E.‘I?ICTByIOLLlyIO BEPCUIKO 3ITOro
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CTaHOapTa C YYETOM BCEX BHECEHHbIX B AAHHYK BEPCHID M3MEHeHWH. Ecni 3aMeHeH CChINOYHBIA CTaHAApT, Ha KOTOPbIN
[AaHa [aTVpOBaHHARA CCbIMKa, TO PEKOMEHAYETCH MCMOMNb30BaTs BEPCUIO 3TOMO CTAHAAPTA C YKa3aHHbLIM BbILLIE FOA0M yT-
BepXaeHUs (NpuHATMA). Ecnv nocne yTREpXOEHUS HACTOALLEro CTaHAApTa B CChIMOYHEIA CTAHAAPT, HA KOTOpLIA AaHa
AaTUPOBAHHAA CChINKa, BHECEHO U3MEHEHWE, 3aTparuBaioLLee NonoXeHue, Ha KOTOPOE AaHa CChbINka, TO 3TO NOMOXEHNE
pekoMeHOyeTcA NpUMeHsTy 6e3 yyeTa 0aHHOTO U3MeHeHUsl. Ecnu cChbiNoyHbIn cTaHgapT oTMeHeH 6e3 3aMeHsbl, To Nomno-
XEHWe, B KOTOPOM [aHa CCbINka Ha HEro, PEKOMEHAYETCH NPUMEHSATH B YacTu, He 3aTparvBaloLLeil 3Ty CCbInky.

3 TepMuHBbI, onpeaeneHUA U COKpalleHnA

3.1 TepMUHBLI U onpegeneHus

B HacTtoswem ctaHgapTe npumeHeHbl TepMuHbl no FTOCT 32794, TOCT 33742, TOCT P 57188,
FOCT P 57412, TOCT P 57700.2, a Takke cnegyoLe TepMUHbl C COOTBETCTBYIOLLMMU ONpefeneHnsiMn:

3.1.1 TepMUHbI, NpUMeHAeMble ONA YUCNEHHOro MOAeNUPOBaHUA U OTHOCSALWMECA K KOMNO3M-
UMOHHbLIM MaTepuanam

3.1.1.1

KOMMNOO3UT (KOMI’IO3HTHbII7I marTtepuan, KOMHOSHL{HOHHblﬁ MaTepuan): CnnowHon NnpoaOyKT, COCTOA-
WKIA 13 AOBYX UITKN Bonee MartepuanoB, OTIINYHBLIX APYT OT Apyra no cbopme, n/mnm dpaeoBomy COCTOAHWIO,
n/nnm XUMUYECKOMY COCTaBy, n/unu cBOWCTBam, CKpenneHHbIX, KakK npasnno, CIJMSI/I‘-IECKC)ﬁ CBA3bH U NMe-
HWKX TpaHWUy pa3fena Mexay obszatenbHbIM MaTephnarnom (ManMLI,El;'I) 1 ee HanonHUuTenamMun, BKNn4as
apMupyrouine HanonHUTenu.

MpumeyaHue — MaTpuua v HanonMHWTENMb KOMMO3WTa 0BpasyloT eduHylo CTPYKTYpy U OelCTBylOT co-
BMECTHO, obecnednBasl Hauny4wnumM 06pa3oM HeoBXoaUMbIE CBOWCTBA KOHEUYHOTO U3LEenus no ero yHKLUUOHANBHOMY
HasHa4YeHMIo.

[FOCT P 32794—2014, ctatbna 2.1.103]

MpumeyvaHus

1 MNoA KOMMO3WUMOHHBIM MaTepuanoM (KOMMO3WTOM) B HacTOSILLEeM CTaH4apTe paccMaTpWBaEeTCH CNMOLUHOW He-
OOHOPOAHEBIN MaTepuarn, COCTOSALWMA M3 ABYX WMKM Bonee KOMMOHEHTOB (MaTepuanoB), MMEeloLWMX YeTKMe rpaHuLbl
(noBepxHoCTW) pasgena Mexay HuMmu, obnagalowmii HOBbIMYM CBOWMCTBAMM MO CPaBHEHWUIO CO CBOWMCTBaMu obpasyroLmx
€ro KOMMOHEHTOB (MaTepuanos), U ANSA KOTOPOro MOXeT BbITh BblOENEH NpeacTaBuTenbHbIn 06bem (cm. [1]1—[5]).

2 Marepuan, cocTosawmWin 13 AByx unv Bonee crnoeB pasnUyHbIX MaTepuanoB, COeAUHEHHBIX KNeeBbiM UMW MHbIM
cnocobom (cm. [6], 2.182.2), paccMaTpMBaeTCs B HACTOSLLEM CTaHOapTe B KayecTBe CMOMCTOr0 KOMMO3WLMOHHOMO
marepuana.

3.1.1.2 koMnoHeHThI [t(pa3bl] KOMNo3uLMOHHOro MaTepuana: Matepuansl, o6pasyloLimMe CTPYKTYpY
KOMMO3WLMOHHOIO Matepuana, aAna Kaxaoro U3 KOTOPbIX MOXHO BblAEMNUTb OOCTATOYHO YETKO BbIpaXKeHHYo
OTAENbHYK recMeTpU4ecKyto obnacTb

Mpumevanne — Cm. [1], [3], [4]. [7].

3.1.1.3 noBepxHOCTb pa3gena KOMMNOHEeHTOB [¢ha3] koMno3MuMoHHOro matepuana (rpaHuua pas-
Jena KoMNnoHeHToR): [loBepxHOCTL, pasgensaollas KOMNOHEeHTHI KOMMNO3UTa, Kak Npaeuno, obnagarwLas ca-
MOCTOATENbHLIMW CBONCTBAMM, OTNMYAOLWMMKNCA OT CBOUCTB pasgensieMblX 0 KOMMNOHEHTOB.

MpumeyvaHus

1 Cwm. [3], [8] .[9].

2 inqA y4eTa NnoBepxHOCTW pasfena pekoMeHayeTcs BBOAUTL CreuunaneHy mogens Nnbo B Buae AONOMHUTENBHOM
KOMMOHEHTa, Nbo B BUae MateMaTu4ecko Mogenwu, 3afaHHon Ha reomeTpudeckon 2D-noeepxHocTu (cm. [2], [3]).

3.1.1.4 maTpuvLa KOMNO3WUUOHHOro MaTepuana: OgMH U3 KOMMNOHEHTOB KOMMO3KUTa, COeANHSALLNA B
eanHoe Liernoe Bce ocTarnbHble KOMMOHEHTLI KOMMO3WUTA

MpumeyvaHus

1 MaTpuua KOMNo3WLMOHHOTO MaTepuana obecnedymMBaeT ero LensHOCTL, OTBEYAET 3a nepeaady W pacrnpegeneHue
HanpsKeHUA B apMUPYIOLLEM HaMomnHUTENe 1 BO MHOTOM ONpeaenseT CBONCTBA (XapakTepUcTUKKU) CTOMKOCTM KOMMO3WTa,
B T. Y. TEMNOCTOMKOCTb, BAroCTOMKOCTb, OFTHECTOMKOCTb M XUMUYECKYO CTOMKOCTb.

2 B COOTBETCTBUM C MEXAyHAPOOHOW KnaccudvKaumen MaTpuLbl KOMNO3MUMOHHOMO MaTtepuana obpasyloTcs 13
NMoNMMEPOB, 2MacTOMEPOB, METANNMYECKUX, KEPAMUYECKUX, YIMEPOAHBIX MaTepvarnos.

3 MopurcTocTb MaTpuLbl (Becb 0GbeM Nop) KOMNO3ULMOHHOIO MaTepuana paccMaTpuBaeTcs AN Lenen YNCNeHHoro
MOZENMPOBaHWUSA Kak OTAENbLHbBIA KOMMOHEHT KOMMO3WLMOHHOTO MaTepuana.

2
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3.1.1.5 HanoNHUTeNnb KOMNO3ULUWOHHOro Matepuana: 1060 N3 KOMNOHEHTOB KOMMO3MTA, 38 UCKIIO-
YEeHWeM ero maTpuubl (MaTpul).

MpumeyaHus

1 Cwm. [7], [8].

2 HanonHuTenb KOMNO3WUWMOHHOTO Marepuana npedHasHayeH Ans npuaaHus Komnoauty Tpebyembix cBoWCTB w/
UINA ANA CHUKEHUST CTOMMOCTU KOHEYHOMO W3AEnUs U3 KOMMO3ULMOHHOIo Matepuana.

3 ApMUPYHOLWMWIA HaNOMHUTENb KOMMO3WUWOHHOIO MaTepuana — HamnonHUMTeNnb KOMMOo3MUMOHHOro Martepuana,
npedHasHavyeHHbli 4N ynyyweHusa ero uanko-mexaHUu4eckux CBOMCTB (XapakTepPUCTUK).

4 K apMUpYOLUM HaNoOMHUTENSIM KOMMO3ULIMOHHOMO MaTepuana OTHOCATCA HeMnpepbiBHBIE BOMOKHA, LUTanenb-
Hble UMK pe3aHble BONOKHA, HATU, POBWHTU, NEHTLI, TKAHU, MaTbl, Pa3NUYHbIE HETKAHbLIE MaTepuansl, HUTEBUAHLIE MOHO-
KpucTanmbl, Nomnbie U CMMoLHbIe MUKpocdepb! U T. 4. (apMUPYIOLKMIA HanonMHUTENb He ABNAETCH CMHOHUMOM TEPMMHA
«HaMonHATENbL»).

3.1.1.6 cCOTOBbLIN HaNOMHUTENb KOMMNO3WLUMOHHOIO MaTepuana: HanonHUTens UM apMUpPYOLLUA Ha-
NOMHUTENb KOMMNO3ULKWOHHOIO Matepuana, obnagarLwmii NepuoanyHecKor CTPYKTYPOI B ABYX HanpasBneHusx,
NofoBHOM CTPYKTYpe NUENUHLIX COT.

3.1.1.7 npeacraBuTenbHbIN 3NeMeHTapHbIN 06beM KOMNO3nMUMOHHOro Matepuana; MN30: MuHu-
ManbHbIA 0ObEM KOMMO3MTa, UCMOMb3ya KOTOPLIA MOXHO OMpefernTbs YUCNEHHO W/UMKM 3KCNepuMeHTansHo
CBOWCTBA CMNMOLWHOr0 OA4HOPOAHOro Matepuana (cpenbl) ¢ OCpeqHeHHbIMU XapakTepucTUkaMm MCXOAHbIX KOM-
NMOHEHTOB, 3KBMBANEHTHOIO paccMaTpUMBaEMOMY KOMMO3ULMOHHOMY Marepuarny.

MpumeyaHue — YAcneHHO OCPEAHEHHbLIE XapaKTEPUCTUKM KOMMNO3WTOB 0BBIYHO NOMy4alkoT C NOMOLLLIO che-
UraneHbIX NpoLeayp ocpeaHeHUa CBOWCTB McxoaHbix komnoHeHToB KM no Al wnu N30 (cm. [1], [2], [3], [4])-

3.1.1.8 AYenKa NepnoguUYHOCTU KOMMNO3ULUOHHOro mMaTtepuana; All: MpeacTtaBuTenbHbIN 06bEM
kKoMno3uTa, obnagaroLero CBOMCTBOM NEePUOLUHHOCTM FreOMEeTPUYECKON CTPYKTYPbI.

MpuMeyaHus
1 Cwm. [1].
2 CoWcTBa AYEWKM NEPUOANYHOCTU NPUBEAEHBI B NPUNOXeHUn A.

3.1.1.9 KOHUeHTpauusi KOMMOHEeHTa KOMMNO3WLMOHHOro MaTepuana: OTHocuTenbHas obbemHasi
[Oonsi KOMMOHEHTa KOMMO3uUKMOHHOTO MaTepuana B Al unu N30, BhiuMcnsiemas Kak OTHoWeHWe obbema
komnoHeHTa B Al nnu N30 k obbemy Bcer Al unu Bcero M30.

MpumeyaHns

1.Cm. [1], [3], [B]. [12].

2 [1Ns1 KOMMO3MLMOHHBIX MaTepuUanos onpeaensTcs OTHOCUTENbHBIE 06beMHbIE AOMK MaTeprana MaTpuLbl, v
ApPMUPYIOLLETO HanonMHWTENs, U/WI NOPUCTOCTM.

3.1.2 TepMUHBI, NpUMeEHsAIEMbIe ANA YMCNIEHHOro MoAenMpoBaHUsA U OTHOCSALLMECA K MUKPOCTPYK-
Type KOMMO3ULUUOHHLIX MaTepuanos

3.1.2.1 mukpocTtpyktypa Al koMno3zuuMoHHOro matepuana: [eometrpuyeckas opmMma BCeX KOMIO-
HEHTOB KOMMO3WLMOHHOTO MaTepuana B pamkax ogHon Al, obbl4HO NpeacTaBnsieMas Kak COBOKYMHOCTb Mo-
BEPXHOCTEW pasgena BCeX KOMMOHEHTOB KOMMO3MLUMOHHOIO Matepuana B pamkax Al u BHelwHen rpaHmub All.

3.1.2.2 HenpepbIBHLIA HANONMHUTENb KOMNO3MLIMOHHOIO MaTepuana (HenpepbIBHbIA HANONHUTENb):
HanonHWTens KOMMNO3ULWMOHHOIO Matepuana, AMsl KOTOPOro CyLLeCcTBYKT Napbl MPOTUBOMNOMNOXKHbLIX rpaHen B
Al (cBsI3aHHbIE TpaHK), Takne, YTO NMobLble ABe TOYKW HANOMHWUTENS, NpUHaANexallne pa3gensHo 3TUM rpa-
HSAM, MOXHO reOMEeTPUYECKN COEOMHUTL HEMPEPLIBHOW KPUBOW, TakKe NpUHAANEXaLlen 3TOMY HANOMHUTENHO.

MpumeuyaHnune — Cm. pucyHok A.2.

3.1.2.3 ogHoMepHbIK HanonHuTens (1D-HanonHuTens): HenpepbiBHLIM HANOMHWTENb, A8 KOTOPOro
CYLLLeCTBYeT TONbKO OfHAa Napa cBA3aHHbIX rpaHeit B All.

MpumeyaHunn
1 Cm. pucyHok A.2.
2 K ogHOMepHbIM HanoMHUTENAM OTHOCATCH MOHOBOMOKHA, HUTUW, POBUHIA, XTYThl, NEHTLI, KOPAHbLIE TKaHMW.

3.1.2.4 pByxmepHbIA HanonHuTenb (2D-HanonHuTenk): HenpepkiBHbIA HanonHWTENb, ANA KOTOPOro
CYLLecTBYHT [Be napbl CBA3aHHbIX rpaHen B AN,
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MpumeyvyaHuns

1 Cm. pucyHok A.2.

2 K OByXMepHbLIM HanoNMHUTENAM OTHOCATCHA TKaHW (3a UCKIIOYEHWEM KOPAOHBLIX TKaHEe), HEeTKaHble MaTepuansl
(B YacTHOCTU, MynbTMAKCUanbHbIe TKaHW), TPUKOTaXHBIE MaTtepuansl, Matepuarsl COTOBOW CTPYKTYpPbl, OTAEMNbLHLIE CINOU
KOMMO3uTa.

3.1.2.5 TpexmepHbIA HanonHuTtenb (3D-HanonHWTeNb): HenpepbiBHLIA HANOMHUTENDL, ONA KOTOPOro
BCE TP napbl rpaHen B Al ABNSAKOTCA CBA3AHHLIMU.

MpumeyvaHus

1 CMm. pucyHok A.2.

2 K TpexmepHbIM HanonHutensam otHocaTea 3D-Tkanm n apyrie BUAbI apMUPYIOLLMX HANOMHUTENEW, OPUEHTUPOBAH-
Hble B Tpex u bonee HanpaBneHusx B npocTtpaHcTee (cMm. [16]).

3.1.2.6 OVCKpPeTHbIM HaNoONHWUTEeNb KOMMNO3UMLMWOHHOIO MaTtepuana (OQUCKPeTHbIN HamnoJNHUTenNb,
HOJb-MEepPHbIW HanonHWTenb): HanonHWTenb KOMNO3ULWOHHOTO Marepuana, Ans KOTOpOro He CyLlecTByeT
CBfi3aHHbIX rpaHen All.

MpumeyaHme — KHOMb-MEPHbIM HAMOMHUTENAM OTHOCATCH HanoNHWTENW, NpeacTaensALmMe cobon YacTuLbl
pasnn4Hoi hopMbl: chepudeckon, annuncouaanbHon, UMNUHAPUYECKOW, nonucepuyeckon U gp., MUKpocdepsl;
pybneHble BoNokHa, KOPOTKME BOMOKHA, XaoTUYECKU-OPUEHTUPOBAaHHLIE (3anyTaHHble) BonokHa v ap. (cm. [2], [13]).

3.1.2.7 KOMNO3ULMOHHbLIA MaTepuan ¢ HoNb-MepHoW cTpyKTypon; 0D KM: KoMNo3MuMoHHEIR MaTe-
pwan, All KOToporo coaepXuT TOMNbKO HOMb-MEepPHbIe apMUPYOLLKE HanoMHUTENMN.

MpumeyvaHuns

1 0D KM cocTouT 13 Matpulbl C AUCKPETHBIMW HAMOMHUTENSMW B BUOE YacTyL pasnuyHoi dopmbl, MUKpocdep;
pyBrieHbIX, KOPOTKMX, XaOTNHECKU-OPWEHTUPOBaHHBIX (3anyTaHHbIX) M OPYruX BOMOKOH.

2 0D KoMno3wT, coaepKaLlunin TOMbKO AUCKPETHBLIE HANoNHUTENW B (hopMe HacTuL, BCE TPU XapaKTepHbIX rEOMETPU-
YeCcKUx pasmepa KOTOpbIX CONOCTaBMMbl Mexay cobown (cm. [2], [13]), HasbiBaOT AMCNEPCHO-apMUPOBAHHBIM KOMIMO3M-
LIMOHHBLIM MaTepuanom (JAKM).

3.1.2.8 KOMNO3NLMOHHLIA MaTepuan c ogHoMepHou cTpykTypo#n; 1D KM: koMno3nyMoHHbIn MaTepu-
an, Al KoToporo coaepXuT TONbLKO OAHOMEpPHbIe HaronMHUTENW C OOHOW 1 TOW e Napoi CBA3aHHbIX rpaHen All.

Mpumevannn

1 1D KM cocTouT 13 MaTpylbl, apMUPOBaHHOW HenpepbiBHBIMA HANOMNHUTENAMKW B BUOE HUTEW, POBUHIOB, KIYTOB,
NEHT, KOPAHbIX TKAHEN, OPUEHTUPOBAHHLIX B OAHOM M TOM e HanpaeneHmu (cm. [1], [9], [10]).

2 ®opma HuTK (BonokHa) B All y KOMNO3MUMOHHBIX MaTepuanoB ¢ OAHOMEPHOW CTPYKTYPOM MOXET DbiTb Kak
naeanu3MpoBaHHOW — B hopMe Kpyroeoro uunuHapa (LunvHapoB), Tak u Bonee CnoXHOW, C y4eTOM UCKPUBINEHUA
BOJIOKOH, ODPLIBOB BOMOKOH WM MOAenewn aApyrix 0edekToB.

3.1.2.9 KOMNO3WLUWOHHLIA MaTepuan c ABYXMepHOW cTpykTypou; 2D KM: KOMNO3WMLMOHHLIA MaTe-
puan, Al koToporo cogepXuUT TONLKO ABYXMEpHbIe apMUpyoLUe HanonHUTENW ¢ OAHUMUK U TEMU XKe napamu
CBSI3aHHbIX rpaHen.

Mpumevyanue — MNpumepamm 2D KM aBnsatoTca:

- CNOMUCTbIe (MHOroCrnoMHbIE) KOMMNO3nUUWOoHHBIe MaTepuanel (CKM) — KM, Al koTopbIX COCTOWUT M3 HECKOMbKUX pas-
MNWYHBIX CIIOEB, MaTpULa TaKke ABMAETCA OAHWM UMM HECKONBKMMUW CROSIMM);

- CNOWUCTO-BOMOKHUCTBIE (NMOCKOCTHO-apMUPOBaHHbIe) KomMno3uumoHHele Matepuanesl (CBKM) — CKM, cnowm koTo-
pOro cogep:kat HUTU (BONOKHA), OPMEHTUPOBAHHBIE NOA PAa3NUYHBIMK YrNaMy K O4HOW U3 BbIAENEHHBIX OCEW, NpuHaane-
auern 6bazoson nnockoctu (cM. [5], [12], [14]);

- TKaHeBble KOMMO3WUMOHHBEIe maTepuansl (TKM) — KM, HanonHuTenem KOTOpbIX ABMSTCA TKAHW MNOMOTHAHOIO,
capeBoro, CaTMHOBOIO W APYroro nneTeHus;

- MynbTUakcuaneHbele KoMNoanTel — KM, HanonHUTeNsaMU KOTOPLIX SBMAAOTCS HATU, OPUEHTUPOBAHHBIE B HECKOIMb-
KWX HanpaeneHusax oAHOW NMNOCKOCTU, NepenneTeHHbIX OONONMHUTENbHBIMU HUTAMU;

- COTOBblE Marepuanbl — KOMMO31Tbl, obnagarnLme neprognyecKon CTPYKTYPOW B ABYX HanpaBneHusax, nogobHon
CTPYKTYPE MYenuHbIX COT.

3.1.2.10 KOMNO3MLUMOHHbIA MaTepuan c TpexmepHou cTpykTypomn; 2,5D KM, 3D KM, 4D KM, 7D KM,
MAKM: KomnosuumoHHbin maTepuan, Al KoToporo cogepuT TONbKO TPEXMEPHbIE apMUPYIOLLIME HANONMHUTENN.

MpumeyvyaHuna
1 3D KM cocToaT n3 MaTpuLbl, apMUPOBAHHOW HENPEPBIBHBIMU HanonHuTenamu B euae 3D-TkaHel n gpyrnx BUOOB
apMUPYIOLLWX HANoMHUTENEW, OPUEHTMPOBaHHLIX B Tpex U Bonee HanpaeneHusax B npocTpaHcTee (cm. [17]).

4
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2 MpumepamMy KOMMO3WLUMOHHBIX MaTepuarnos ¢ TPEXMEPHOW CTPYKTYPOW ABNSAIOTCH KOMMNO3ULMOHHbIE MaTepuansl,
Y KOTOPbIX apMUPYIOLLME HAaNOMHUTENW OPUEHTUPOBAHGI: MO TPEM OPTOroHaNbHLIM HanpaeneHuaM (3D KM); no yeTteipem
aunaroHansam ky6a (4D KM); no TpeM opToroHanbHbIM HanpaeBneHusam U YeTbipeM anaroHansam kyba (7D KM).

3 TkaHeBble C NoNepeYHou NPOLLWBKOW (MPOCTPaHCTBEHHO-apMUPOBaHHEIe 3D-TKaHAMW MHOMOCMNOMHBLIE) KOMMO3U-
UMOHHBIE MaTepuarbl OTHOCATCA K KOMMNO3WLUMOHHBIM Matepuanam ¢ TpexmMepHol cTpykTypoi 2,5D KM).

3.1.3 TepMUHbI, NPpUMEHSAEMbIe ANA YUCNEHHOIo MOAENIMPOBaHNA U OTHOCALLMECH K MaTeMaTnye-
CKMM MofernsiM KOMMNO3ULMOHHLIX MaTepuanos

3.1.3.1 TeH30p: VIHBapuaHTHas, T. €. He 3aBuUcALLan oT BbiIbopa BekTopHOro Basuca, pusndyeckasa senu-
UYMHa, KOTopas B KaxJoM BEKTOpHOM Basuce xapaktepusyetca Habopom KoopauHat, o603Ha4YaeMbIx cne-
uuanbHbIM 0bpa3om (paHrom TeHaopa 1) u NnpeobpasylLMXca Npy nepexoge K aApyromy 6asucy ymHOXeHneM
COOTBETCTBYHLLEE YUCO 1N pa3 Ha MaTpuuly npeobpaszoBaHnin 6a3nMcoB.

MpumeyaHunsn

1 Cm. [19].

2 [pn YMCcNeHHOM ModenMpoBaHU KOMNO3UTOB Hanbornee LWMPOKO NPUMEHSOTCA: BEKTOPbI NepeMeLLleHnid, CKopo-
CTel, TEMMOBOro NOTOKA, HanpPsKeHHOCTM 3NeKTPUYECKoro Nons 1 Ap. (TeHsopsl 1-ro paHra, n = 1); TEH30Pb! HAMPSKEHWA,
pedopMaLun, TENNONPOBOAHOCTU, TENMOBOIO PACLUMPEHWUS, ANINEKTPUYECKOW NPOHULAEMOCTIU U Ap. (TEH30Pk! 2-r0 paH-
ra, N = 2); TeH30pbl Nbe303NEKTPUYECKMX, MbE30OMarHMTHBIX Mogynen n Ap. (TeHzopbl 3-ro paHra, n = 3); TeH30pbl MOOYNen
YNpyrocTy, ynpyrux nogatnueoctel n ap. (TeH3opb! 4-ro paHra, n = 4).

3.1.3.2 xomnoHeHTa TeH3opa: OgHa U3 KOOPAMHAT TeH30pa (B T. Y. BEKTOpa) B HEKOTOPOM Basuce.
3.1.3.3

MaTemaTunyeckasa moaenb: Moaenb, B KOTOPOW cBefdeHMs 06 oObekTe MOOEenMpoBaHWA NpeacTaene-
Hbl B BUOE MateMaTU4eCKUX CUMBOIOB W BbIpaXeHWI.
[TOCT P 57188—2016, ctatbs 2.1.2]

3.1.3.4 matemaTtnyeckaa mMofernib KOMNO3MLMOHHOro martepuana (MOAenb KOMMNO3ULMWOHHOTO
MaTepwana): Cuctema onpenensLmnx COOTHOLWEHWNA, ONUCLIBaOLLAA CBONCTBA WK rpynny CBOWCTB KOMIMO-
3ULMOHHOIO Matepuana Kak CnioLwHOn cpeqbl.

MpumeyaHne — Cwm.[22].

3.1.3.5 onpepgendwuwnWe COOTHOWEHMMA KOMNO3MUMOHHOIO Matepuvana: T9H30prIe COOTHOLUEHMA
MeX4Yy HEKOTOPbIMW OCHOBHbIMW BernudMHaMmu, onpegendwuine mMmogenb KOMMO3NUMOHHOINO martepuana Kak
CMMNOLHOW cpeabl.

MpumeyaHus

1 Cwm. [1], [20]—[23].

2 K onpegenawmmM COOTHOLEHWSIM B HACTOSALLEM CTaHOAPTE OTHOCATCA, B T. Y., CNEAYOLWMe COOTHOLLIEHUA: MEXaY
TEH30paMu HanpsKeHWA 1 AedpopMaUnK; Mexay BEKTOPOM TEMI0BOro NoToKa 1 rpaAueHToM TEMMNEPATYPLI; MEXAY BEKTO-
pamMu HaNPHKEHHOCTY SMEKTPUYECKOTO MOSA W ANEKTPUHECKON MHAYKUMMN; MEXOY BEKTOPaMWU HanpsaXeHHOCT MarHMTHOro
nonsa v MarHUTHOW MHOYKLIWK.

3 B nuHelriHon Mogenu cpedbl TEH30PHbIE ONPenensoLMe COOTHOLEHNA ABNAITCH NMHEAHBIMUA, B HEMUHENHOW
Mogeny — HenuHerHeiMK (cMm. [1], [19], [24]).

3.1.3.6 achheKTUBHBbIE onpegensolwMMe COOTHOWEHUA KOMNO3MUMOHHOro MaTtepuana: Onpenens-
lolWMe COOTHOLLEHMS, OnMcbiBatoWmne ahdeKkTUBHbIE CBOMCTBA KOMMNO3MUNOHHOIO MaTtepuana.

Mpumevaunne — Cwm.[1], [3], [4].

3.1.3.7 mogenb KOMNO3MLMUOHHOTO MaTtepuana ¢ adphekTMBHbIMU cBoMcTBaMK: Mogenb KOMMNo3un-
LWOHHOrO Matepuana, onvcbiBawLlasa ero apekTuBHble ceoncTBa (cM. [1]—[3]).

3.1.3.8 cTpyKkTypHasa Mogenb KOMNO3MUMOHHOro matepuana: Mogene KOMNO3WUMOHHOTO MaTepua-
na, B KOTOPOW OH paccMaTpuvBaeTcs Kak HeO4HOPOAHbLIM MaTtepuarn, Ons KaX4oro KOMNoHeHTa KoToporo 3a-
JaKTCHa CBOW Onpefensioline COOTHOLEHUS.

MpumeyaHus

1 Cm. [1]1—[3], [5].

2 OBbIYHO CTPYKTYpPHaA MOOEMb UCMOMb3yeTca ANA NOCTPOEHWS MOGENW KOMMO3WLMOHHOTO MaTtepuana ¢ addek-
TUBHBIMK CBOWCTBaMW M A5 NPOBEOEHUS pacHeToB 3 (HeKTVBHbIX CBOWCTB MO CBOMCTBAM KOMMOHEHTOB KOMMO3MLMOHHO-
ro MaTepvana; NpoTMBOMONMKHON sABNAeTCA heHoMeHonornyeckan Mogerns KOMNO3ULMOHHOTO Marepunana, B KOTOPOo# OH
cpasy paccMaTpuBaeTCs Kak O4HOPOAHbIN MaTepuan ¢ adpeKTUBHBIMKM CBOMCTBaMM, Be3 y4eTa MUKPOCTPYKTYPbI.
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3.1.3.9 rpynna cMMMeTpUM KOMNO3MUMOHHOro Matepuana: MHoxecTBo npeobpasoBaHuii B Tpex-
MEPHOM MPOCTPaHCTBE, COCTOSALLEE N3 MOBOPOTOB BOKPYT HEKOTOPLIX OCEW M OTPAXKEHWUIA OTHOCHUTEITbHO HEKO-
TOpLIX NIOCKOCTER, 0bpasylollee MaTeMaTUYeCcKoe NOHATUE IPyNMkl, TAKOE, YTO NPU BCEX 3TUX Npecbpa3oea-
HUAX HE UBMEHSAKTCS ONpeaensLIne COOTHOLWEHWS, ONUCLIBAKOLLNE PasNMYHble CBOMCTBA KOMMO3MLMOHHOIO
MaTepuana.

Mpumeyvarnunn

1 B cooTBeTCTBUM C 0BLLENPUHATON Knaccudukalmen cyecteyeT 39 rpynn cuMmmeTpun Mmatepuanos (cMm. [21], [22],
[38]).

2 [Ins BCcex rpynn CUMMETPUM B KaXO0M Knacce CUMMETPUM ONpeaensiove COOTHOLLEHWS, OnUChIBaIOWME n3n-
KO-MeXaHW4eckue 1 Tennopuanyeckme CBOWCTBA, OAWHAKOBEI.

3 OnpegensioliMe COOTHOLLEHWS, ONUCkIBalOLIME 3NeKTPOMarHWToMexaHM4eckne CBOWCTBA, pasnuyHbl AN Boex
39 rpynn (cm. [19], [34], [38]—([40]).

3.1.3.10 knacc cuMMeTpuM [TUN aHM30TPONMKU] KOMNO3ULMOHHOIO MaTepuana (Kkrnacc CMUMMeTpUM):
O6beagnHeHNe HECKONBKMX FPYNMN CUMMETPUM KOMMNO3ULMOHHOIO Marepuana.

MpumeyvaHuns
1 Cwm. [22], [34], [38]—[40].
2 39 rpynn cuMmMeTpUM nogpasaenaoTca Ha 11 knaccoB CUMMETPMW KOMMO3ULUMOHHBIX MaTtepuanos (cM. 5.5.2).

3.1.3.11 aHM30TpONUA CBOUCTB KOMNO3MLMOHHOIo MaTepuana: 3aB1UCMMOCTb CBOMCTB KOMMNOHEHTOB
KOMMO3WLWOHHOIo Matepuana 1 KOMNo3nLMOHHOMO MaTepurana oT HanpaeneHnsa B NpoCcTpaHcTBe.

Mpumeyvarnunn

1 Cm. [22], [34], [38]—[40].

2 MNoHATME aHU30TPOMNMM CBOWCTB OTHOCWTCS KO BCEM CBOWCTBAM KOMMO3ULMOHHBIX MaTEpUanos.

3 B Mogensx KOMMNO3WUMOHHBIX MaTepuarnoB aHU30TPOMNMA CBOWCTB Y4UTbIBAETCH NPUCBOEHWEM OMpenensoLmm
COOTHOLLEHMAM, OMUCHIBaIOLLMM CBOWNCTBA MaTepuanos, O4HOMO U3 KIacCoB CUMMETPUM.

3.1.3.12 aHU3O0TPONHbLIA KOMMNO3MLUMOHHbLIA MaTepuan: KoMno3MUMOHHBIA MaTtepuan, obnagatoLwmn
TUMNOM aHU30TPONUK (KNAcCcoM CUMMMETPUU) 3D DEKTUBHbLIX CBOWCTB, OTITMYHBIM OT M30TPOMHOTO.

MpumeyvaHus
1Cm. [1], [2], [22], [39].
2 CyLlecTByHT TpaHCBepcanbHO-M30TPONHbIE, OPTOTPOMNHBIE, MOHOKIMHHBIE W APYTMe aHU30TPOMNHbLIE MaTepuars!.

3.1.4 TepMuHELI, NPYMeHseMble ANA YNCNIEHHOMo MOAeNMpPOBaHUA U OTHOCALWMECA K (hM3NYeCKUM
rnpoueccam v COCTOAHNIO KOMMNO3ULMOHHBLIX MaTepuanos
3.1.4.1

HanpsxeHHo-gedopMupoBaHHoe cocToAaHue; HOC: MHOXeCcTBO eNCTBYIOLNX B KEXKA0W TOYKE KOH-
CTPYKLUWMKM HanpsxeHuid 1 gedopMaumii B OUKCUPYEMbIA MOMEHT BPEMEHWN, BO3HUKAKLWMWX U3-3a NpUoxe-
HWUS K KOHCTPYKL MW BHELLIHWX BO34eNCTBUIA (B T. Y. HEpaBHOMEPHOro nons Temneparyp).

[FOCT P 57700.10—2018, nyHkKT 3.16]

3.1.4.2 HanpsAxeHHO-gAedOpMUPOBAHHOE COCTOAHUE KOMMNO3MUMOHHOro matepuana: HOC, Bo3Hu-
Kawllee B KOMMOHEHTax koMnoanTa, B pamkax Al (unu NM30), B cocTaBe geTanen, aNneMeHTOB KOHCTPYKLUMIA
W KOHCTPYKL WA, BOZHUKAIOLWMUX U3-32 NPUMOXEHUS K HUM BHELUHWX BO3AEWCTBUIA: MeXaHW4Yeckux, Tennosblx,
ANEeKTPOMAarHUTHbIX.

MMpumeyvaHun

1 HOC KM BkntodaeT B cebs nonsa nepemelleHui B kaxaon Touke Al nnmn M30.

2 HOC KM onpegensieTcs B peaynsrate pelleHWs 3adayn MexaHuku gedopMupyemoro Teepgoro Tena ana All
(nnu M30) u/vunu ans scei KOHCTpyKuuK (cm. [1], [11], [15], [24], [41]).

3.1.4.3 TennoBoe cocTosAHWE KOMMO3ULMOHHOro MaTepuana: MHoxecTBo nonew TemnepaTyp 1 KOM-
NMOHEHTOB BEKTOPA TEMMOBOro NOTOKA, AENCTBYHOLLMX B KaX40W TOYKE KOMMOHEHTOB KOMMNO3KUTa, B pamkax All
unu N30, B hUKCUPYEMBIA MOMEHT BPEMEHU, BO3HUKAKLLMX 13-32 NPUIMOXKEHWUS K KOMNO3UTHOMY 3NEMEHTY
KOHCTPYKLMWMW BHELLIHMX BO34EWNCTBUIA: TEMMNOBLIX, @ TAKXKE, BO3MOXHO, MEXAHWYECKMX U 3NEKTPOMarHUTHbIX.

MpumevyaHmne — Tennosoe coctosiHve KM onpefdensetca B pe3ynstate peLleHns 3aaadv TENNONPoBOAHOCTM
ana Al (vnm N30) w/unu gna Beew koHeTpykuun (cm. [1], [10], [14], [23], [40]).
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3.1.4.4 a3neKTpOMarHUTHO® COCTOAHME KOMNO3ULMOHHOro matepumana: MHoxecTBO, cocTosilee 13
BEKTOPOB HaMps>KeHHOCTW 3MeKTPUHECKOrO M MarHWTHOIO NONen, a TakXke BEeKTOPOB 3NeKTPUYECKOW N MarHuT-
HOW MHOYKUWW, OeACTBYOLLMX B KAXJ0M TOUKE KOMMNOHEHTOB KOMMNO3uUTa, B pamMkax Al unu N30, B hukcupy-
€MbI MOMEHT BpeMEeHW, BO3HUKAOLLUX U3-3a NPUNOKEHUS K KOMNO3UTHOMY 3MEeMEHTY KOHCTPYKLWUU BHELLIHKUX
3MEeKTPOMAarHUTHLIX BO3OENCTBUI, @ TaKKe, BO3MOXHO, TEMMOBLIX M MEXaHWYECKMX BO3OENCTBUNA.

MpumeyaHue — OnekTpoMmarHuTHoe coctosHve KM onpefensieTcs B pesynstate peweHns 3a4ayn anexkTpo-
OnHaMukK (anekTpoMarHutoguHamukmn) ans Al (unu M30) n/unu anga Bcen KOHCTPyKUMK (cm. [2], [21], [22], [24]).

3.1.4.5 punbTpaunoHHoe COCTOAHME KOMNO3MLMOHHOro martepuana: MHOXecTBO, cocTosdLlee U3
nonsa BeKTopa CKOPOCTU DMNbTPaLMM XKUOKOTO UMK razoobpasHoro KoMmnoHeHTa B nopax KM, a Takke no-
pPOBOIO AABMEHWs Fra30B UM KUOKOCTEM U BEKTopa rpagueHTa daBfeHus, AeNCTBYIOWMX B KaX oW ToYKe, B
pamkax Al (v M30), B puKCMpyeMbId MOMEHT BPEMEHW, BO3HUKAKOLWMNX W3-3a MPUINOXKEHWUS K NOPUCTOMY
KOMMO3UTHOMY 3ITEMEHTY KOHCTPYKLIMW BHELUHUMX WCTOYHWKOB BO3AEWCTBUA ra3oBOW MNU XWOKOW cpenbl, U
MEXaHWYECKMX, a TaKkkKe, BO3MOXHO, TEMMOBbLIX U 3NEeKTPOMarHUTHbIX BO3OENCTBUNA.

MpumeyaHue — PunstpaumoHHoe coctoaHne KM onpegenaeTca B pesynsrate pelleHus 3agayn ounstpayum
ana A (nnn NM30) n/mnu ona Bcen KOHCTpyKuMK (cMm. [2], [7], [15]).

3.1.5 TepMUHbI, NpYMeHAEMbIe OFNA YNCNEHHOr0O MOAENWPOBaHUA U OTHOCALLMECHA K CBOWCTBaM
KOMMO3ULIMOHHLIX MaTepuanos

3.1.5.1 acphpekTUBHbIE CBOWCTBa [xapakTepuCTUKM] KOMMosvuuoHHOro martepuana: CaoicTBa
CMMOLWHOro OQHOPOAHOTO MaTepuana (cpedbl), 3KBMBaNeHTHOIO paccmMaTpyMBaeMOMy KOMMNO3WLMOHHOMY Ma-
Tepuany ¢ OCPeAHEHHBIMK XapaKkTepUCTUKaMM NCXOOHbIX KOMMNOHEHTOB, Be3 yvyeTa ero MMKPOCTPYKTYPHI.

MpnmMmeyvaHus

1 Cm. [1], [31—I[5].

2 3ddeKkTUBHbLIE CBOWCTBA KOMMO3MTOB OBLIYHO MOMYyYaloT C MOMOLLLIO ChelmnanbHbiX Npouenyp OCpefHeHWs
CBOWCTB McxodHblx komnoHeHToB KM no Al wnu N30, nnn akcnepyMeHTanebHo.

3.1.5.2 gMHamMmM4yecKas NPOYHOCTb (KOMMNO3ULUMOHHOrO Matepuana): [pegensHoe CBOWCTBO Ma-
Tepuana, 3aBucsLlee OT NPedbICTOPUN HarpyXXeHWs (CKOPOCTU HarpyeHus, oNUTENbLHOCTY HarpyXeHus:, Lin-
KNMWYHOCTKU U T. M.).

MpumeyaHne — Cwm.[36].

3.1.5.3 pudbcpyzua (komnoanumoHHoro matepuana): CBOWCTBO TBepAkIX cpel (MaTepuanos) npomny-
ckaTb Yyepe3 cebs MOTOK rasoBbIX, XKUAKWMX CPER UMM aTOMOB (MONEKyn) OpYrMX TBEPAbIX CPpen, OBWXKYLLMIACS
No MOMEKYMSAPHOW UMMM KPUCTaNNMYECKOM CTPYKTYpe OCHOBHOMO MaTepuana (cpeabl).

Mpnmevanue — Cwm.[7], [8]
3.1.5.4 pnuTtenbHaA NPOYHOCTb (KOMMNO3MUMOHHOIO MaTepuana): NpegensHoe CBOWCTBO Martepua-

OB, KOTOPOE 3aBUCKUT OT OANMUTENbHOCTU HArpyxXeHwd, B T. 4. NPU NOCTOAHHBLIX HANPAXEHWUAX, ,D,EVICTByFDLLIMX B
TedYeHue ONMTenbHOro BpemeHu.

Mpumeyvanne — Cwm.[29], [30].

3.1.5.5 npoHMuaemocTb (KOMMNO3MUMOHHOrO mMatepuana): CBoWCTBO TBepAbIX cpef (Matepuanos)
nponyckatb Yepes cebsa NOTOK rasoBbIX W/MMK XUOKUX cpeq, ABMKYLLUXCS No nopam matepuana (cpeabl).

Mpumeuyanne — Cm.[7],[8], [15].

3.1.5.6 cTaTMuyeckasa NPOYHOCTb (KOMMNO3ULMOHHOrO MaTepuana): NpegensHoe CBOMCTBO MaTepua-
na, He 3aBUCSALLEE OT NPEALICTOPUM HATPYXKEHMWS, B T. Y. OT CKOPOCTU HarpyXeHWsl, ero ANUTENbHOCTY, LUKNAY-
HOCTU U T. M.

Mpumevanue — Cwm.[5], [10], [13]—[15].

3.1.5.7 TennoBas pechopmauuna (komno3uuMoHHoro Matepuana): dedopmauyuna, obycnoeneHHas
TOMNbLKO HAarpeBOM, HE 3aBUCALLAS SIBHO OT HanpshXKeHn.

MpumedaHne — ApdeKTMBHOE CBOUCTBO MaTepuana, onnckiBaeMoe TEH30PHON PyHKLMEN MexXay TEH30pOM
gedopMaumii U MU3BMEHEHUAMU TeMNepPaTyphbl (cM. [24]).
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3.1.5.8 ycTanocTHasa Npo4YHOCTb (KOMNO3ULMWOHHOIrO MaTtepuana): [pegenbHoe CBOWNCTBO MaTepua-
na, 3aBuCsLLEE OT UMKINYECKN U3MEHAILWMXCA HanpsiKeHWn unn gedopmaunun.

3.1.5.9 BA3konnacTu4yeckue CBOMWCTBA (KOMMO3ULUOHHOro martepuana): CBoicTBa maTepuanos
OedopMmupoBaThca nod OAeWCTBMEM Harpy3ku HeobpaTuMbIM 0Opa3oM Mpu CyLLeCTBEHHOW 3aBUCUMOCTU OT
CKOPOCTU HarpyxeHus.

Mpumevyanune — Mogenu BA3KONNacTU4ECKMX MaTepuanoB (cpen) npeacTtaenaoT coboi onpegensaowme co-
OTHOLLEHWS, OMUCHLIBAEMBIE HEMUHENHBIMWU TEH30PHBIMU (DYHKUMAMKW MeXay TeH30paMu HanpskeHwi, nedopmaumn n
CKOPOCTAMM UX M3MEHEHMWI BO BPEMEHU, HE MEHSALLIMMUCS NMPU Nepexofe OT Harpy3Kku K pasrpyake (cm. [24], [28], [35]).

3.1.5.10 BAzKoynpyrne cBOWcTBa (KOMNO3ULMOHHOro matepuana): CBoincTea MatepmanosB aedop-
MWPOBAThLCHA MOA AENCTBUMEM HArpy3kum HeobpaTumbiM 0Bpa3oM, T. €. MOCNe CHATUS HArpy3ku maTtepuan He
MrHOBEHHO UM, BO3MOXHO, HE MOMHOCTbLIO BO3BpPALLAET CBOK MCXOOHYK hopMy, Npyu 3ToM hopma matepuana
N3MEHSIETCH C TeYeHnem BpeMeHn 6e3 M3MeHeHWs HarpysKu.

Mpumeyvarnnn

1 Cm. [20], [21], [24], [29], [30].

2 Mogenu BA3KOynpyrx matepuanos (cped) npeactaensioT coboi onpegensitolime COOTHOLLEHUSA B BUAe oneparo-
POB MHTErpaneHoro TMNa no BPEMEHW, CBA3bIBAOLLMX TEH30PbI HANPSHKEHU 1 dedopmauun.

3.1.5.11 BA3KoynpyronnacTuyeckue cBoMcTBa (KOMNo3MunoHHoro matepuana): CBoOWCTBa BA3KO-
yNpyrocTu Matepnanos, pasnuyaloLwnxcs Npyu Harpyake u pasrpyske.

Mpumevyanmne — Mogenb BA3KOYNpPYronnacTU4ECKMX MaTepuanoB (cped) npeacraensaeT cobol onpegensio-
Lie COOTHOLUEHWS B BMAE TEH30PHbIX ONEpPaTopoB MHTErPaNnbHOrO TMna No BPEMEHW, MEHAKLUXCA NMpY NEpPexone ot
Harpy3ku K pasrpyske (cm. [28]).

3.1.5.12 npenenbHbie CBOMCTBa (KOMMO3ULMOHHOro Matepuana): CBONCTBa Matepuarnos, NnpeBbl-
LUeHWE KOTOPbIX NPUBOLWUT K paspyLleHuto (HapyLeHWIo LeNOCTHOCTI) Mmatepuana.

Mpumevannn

1 Cm. [37].

2 [1nA koMNO3MUMOHHOro MaTepuana NoHATWe NpedenbHbIX CBOWCTB OTHOCUTCA KO Beelt AN, gocTuKeHwne npegens-
HbIX CBOWCTB B OTAEMNBbHOM KOMMOHEHTe KOMMO3WLMOHHOrO Matepvana Unum Ha NoBepXHOCTK pasfdena KOMMOHEHTOB, He
npuBodsiLiee K HapyLlweHno LenocTHocTK Beel A, paccmaTpuBaeTcs TONbKO Kak YacTUYHOE paspylueHue, HasbiBaemoe
NoBpeKAaeMocTbio UNK Aerpagaumeil KOMno3MyuoHHoro Matepuana (cm. [10], [14]).

3.1.5.13 cBA3aHHbIe 3NEKTPOMAarHUTHbIE U MeXaHU4YecKue CBOMCTBa (KOMMO3ULMOHHOro MaTepuana):
CeoWicTBa MaTepUarnos, KOTOPbIM COOTBETCTBYOT MOAENN B BUAE ONpeldensoux COOTHOWEHWA MEXOy Bek-
TOpamMu HanpsKeHHOCTW 3MEKTPUYECKOTO U MarHWTHOTO Momnei, aMeKTpuYeckon M MarHUTHOW WHOYKUMM, a
TaKKe TeH30paMu HanpsKeHWd 1 gedopmaunu.

Mpumevanunn

1 Cwm. [22], [23], [25].

2 MNbe30anekTpUYECKMe CBONCTBA MaTepuanoB — CBOWCTBA MaTepuarnos, KOTOPLIM COOTBETCTBYIOT MOZENW B BUGE
onpeaenstowmMx COOTHOLLEHWUIA MEXAY BEKTOPOM 3NEKTPUYECKON MHAYKUMM 1 TEH30POM Hanpsi:KeHWA ¢ OfHOA CTOPOHbI 1
BEKTOPOM HaMpPsHXeHHOCTW aMNeKTPUYECKOro Nomns 1M TEH30pOM dedopMalum — ¢ ApYron.

3 MNMbe3omarHUTHelE CBOWCTBA MaTepuanoB — CBOWCTBA MarepuarnoB, KOTOpPbIM COOTBETCTBYHOT MOLENWU B BUOE
ONpeaensaoLWmUX COOTHOLEHWUIA MeXay BEKTOPOM MarHUTHOW MHOYKLMW M TEH30POM HaNpsKeHWA C OOHON CTOPOHEI U BEK-
TOPOM HanpPsKEeHHOCTW MarHUTHOMO MOMsi U TEH30pPOM AedopMaLMn — C APYroi.

3.1.5.14 Tennodm3nyeckme cBoNcTBa (KOMNO3MUNMOHHOro matepuana): CBolicTea MaTepuarnos, Ko-
TOPbIM COOTBETCTBYIOT MOZENM B BUAE ONpeaensiiowMx COOTHOWEHUA MexXay TeH30pom AedhopMaLmm, BEKTO-
pPOM TEMMOBOro NOTOKa, MNOTHOCTEIO, BHYTPEHHEW 3HEPrUeil — C OAHOW CTOPOHBI M TEMNepaTypoi, rpagueH-
TOM TemnepaTypbl — C APYroi, BO3MOXHO C Y4eTOM BNUSHUSA OPYrvx BO3AENCTBYIOWMX (DaKTOPOB (cTapeHus,
BMarv, U3ny4yeHns u ap.).

Mpumeuvanne — Cwm. [1], [2], [7], [9].

3.1.5.15 ynpyrue cBoicTBa (koMno3uuyMoHHoro matepuana): CeolicTBa matepvwanoB gecdopMupo-
BaTbCA (M3MEHATL hopMy) Nog OeACTBMEM Harpy3km obpaTumbiMm oBpazom, T. . Nocrne CHATUA Harpyski ma-
TepvMan MrHOBEHHO BO3BpaLlaeT CBOK UCXOOHYH hopMmy.

MpumeyvaHuns
1 Cm. [24], [26]—[28].
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2 Mogenu ynpyrvx cped npeacTaenaoT coboi onpeaensiolme COOTHOLEHWS] B BUAE TEH30PHbIX (OYHKUMIA, CBA3bI-
BAIOLUMX TEH30PbI HAMPSKEHWIA 1 gedopmaumm.

3.1.5.16 ynpyroBfA3skonnacTuyeckue cBoucTBa (KOMNoO3uLMOHHOro matepuana): CBoicTea matepu-
anoe gedopmupoBaTbcs obpatumeiM 0bpasom (ynpyro) nog AeiCTBUEM Harpy3kum TONBKO 40 ONpefeneHHoro
YPOBHS, a Bbille 3TOro YPOBHA AedOopMUpoBaThCca HeobpaTumbiM obpasom, T. €. Mocne CHATUA Harpysku ma-
Tepwan He NOoMHOCTbI0 BO3BpallaeT CBOK MCXOAHYH dopMY, BO3HMKAKT nnactuveckue (octatovHblie) gedop-
Mauuu, Npu aToM ynpyrue u/mnu nnactuyeckue gedopmayumm cylecTBeHHbIM 0Bpa3om 3aBMCAT OT CKOPOCTU
Harpy;eHus.

MpumeyaHune — Mogenu ynpyroBazkonnacTU4ecKkUX MaTepuanos (cpen) npeacTtaensatoT cobol onpegensio-
LLME COOTHOLLUEHWA B BUOE HEMUHEMHBLIX TEH30PHBLIX OYHKLWMIA Mexay TEH30paMn HanpsKeHWin, AedopMaLii U CKOpoCTA-
MW UX U3MEHEHWIA BO BpEMEHU, MEHSIOLWECs NpW Nepexone oT Harpy3ku K pasrpyake (cm. [33], [36])-

3.1.5.17 ynpyronnactu4yeckue cBoMcTBa (KOMMNO3ULMOHHOro MaTepuana): CeoicTea MaTepnanos
AedopmupoBaTbea obpaTuMmeiM 0Gpasom (ynpyro) nod AeWCTBUEM Harpy3ky TOMBKO 40 ONpefeneHHoro ypos-
Hfl, @ BbiLLle 3Toro ypoBHA AedopMuUpoBaTbcsd HeobpaTuMbiM 06pa3omMm, T. e. MOCne CHATWS Harpy3ku matepuan
He MOMHOCTbID BO3BpaLLaeT CBOK UCXOAHYK (hopMY, BO3HMKAKT nnacTuyeckme (ocTaTodHble) AedhopMaui.

MpumeyaHunn

1 Cm. [1], [20], [24], [31], [32].

2 Mogenu ynpyronnacTti4ecknx MaTepvanos (cpea) NpeacTaBnaoT coboli onpedenstolime COOTHOLEHWA B Buae
HenWHeNHbIX TeH30PHbIX (OYHKLUWIA, CBA3bIBAIOLLMX TEH30Pbl HANPSKeHW U gedhopManu, He 3aBUCALLMX ABHO OT Bpeme-
HW, HO MEHSIOLLMXCA NpY U3MEHEHUW 3HAaKA NpUpaLLeHUiA HanpsXXeH (Npy Harpy3ke unu pasrpyske) (cm. [11], [24], [29],
[31]—[34]).

3.1.5.18 chuanko-mexaHU4YecKue CBOWCTBA (KOMNO3MLMOHHOrO MaTepuana): CeoiicTBa MaTtepnanos
(TBepAbIX CMMOLWHBIX cpeq), KOTOPbIM COOTBETCTBYOT MOLENU B BUAE ONpefensomx COOTHOLWEHNA MeXay
TeH30pamMu HanpsxeHnn n gedopmaumm, BO3MOXHO, C Y4ETOM BIUSAHWUA Pasnn4YHbIX BO3AENCTBYIOLWMX (haKTo-
poB (TemMnepaTtypbl, CTApPEHWS, Briarn, 3ny4yeHns u gap.).

Mpumeuvanne — Cwm.[2], [7], [9]

3.1.5.19 anekTpoMarHuTHble cBOWCTBa (KOMMNO3UWLMOHHOro mMatepuana): CeoicTBa mMaTtepvanos,
KOTOPbLIM COOTBETCTBYHT MOAENU B BUAE ONpefensiolinX COOTHOLLIEHUA MeXay BEKTOpamMuM HanpsHKeHHOCTU
3NEeKTPUYECKOTo M MarHUTHOTO MOMen, 3aNeKTPUYECKON U MarHUTHOW MHAOYKUUK, @ TaKKe MeXay APYrMMuU 3rek-
TPOMarHUTHBIMWU BEMUYMHAMMW, BO3MOXKHO, C YYETOM BMUSHWUA Pas3NUYHbLIX BO3OENCTBYHOLWMX (DaKTOPOB (TEM-
nepaTtypbl, CTapeHus, BNaru, U3ny4eHus u ap.).

Mpumeuvanne — Cwm.[2], [22]

3.1.6 TepMKHbI, OTHOCALLMECH K KOMNbLIOTEPHOMY MOOENUPOBaHUIO
3.1.6.1

Banugauma MO KM: MNpouecc onpeneneHus cooteetcTBuaA MO KM (komnbloTepHON Mogenu, nporpam-
Mbl) peanbHOMY Mupy. Banupauua obecneuynBaeT obocHoBaHue Toro, yto MO KM B 3asBneHHon obnactu
NpPUMeEHEHNA NO3BONAET NPABUIBHO M C ONpeaeneHHON TOYHOCTLI MO4EeNnMpoBaTe peanbHble MPoLecchl.

[FTOCT P 57700.2—2017, nyHkT 3.1.4]

3.1.6.2

Bepudmkauma MO KM: Mpouecc onpepenenns cooreetcTBusa MO KM (komnbloTepHOW Modenu, npo-
rpaMmel) maTemaTtudeckon mogenu. Bepudmkaums obecneumBaer obocHoBaHwe Toro, 4to MO KM mpw
onpegeneHHbIX NapaMmeTpax paccyUTbiBAET MaTteMaTUYeCcKyro MoeNnb NpaBuMbHO U C COOTBETCTBYIOLLEN
TOYHOCTLHO.

[FTOCT P 57700.2—2017, nyHKT 3.1.3]

3.1.6.3

KOMMNbLIOTEPHaA Mofenb (3neKTpoHHaa Mofens): Moaenb, BLINONHEHHas B KOMMbHOTEPHOM (BbIYKC-
nUTenbLHOR) cpeae W NpefcTasnaAlLLas coboil COBOKYNHOCTL AaHHbIX U NPOrpaMMHOro Kofda, Heobxoaumoro
Ons paboThbl C AaHHBIMU.

[FTOCT P 57412—2017, nyHkT 3.1.7]
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MpumeyvyaHuns

1 B ocHOBE KOMMLIOTEPHOW MOZENMW NEXUT MaTtemaTyeckas MOLENb, peanua3oBaHHasi B BUAE NporpaMMHOro Koaa,
W JaHHbIe, ONpenensollne KOHKPETHEIN 0BBEKT MoaenupoBaHus. [1ng npuMeHEHUs KOMMNBLIOTEPHOW MOJEnNu B npouecce
MOOENMPOBaHUA HeoBXoAUMO MCMOoNL30BaTL NporpaMMHoe obecnevyeHne KOMMLITEPHOrO MOAENUPOBAHUS W BbIYUCIIU-
TENbHON TEXHUKU.

2 lNopg koMNbKTEPHOWM MOAENBLI0 B HACTOALWEM CTaHAapTe NoHUMaeTcs KomnbtoTepHaa moaene Al unm N30 kom-
MO3ULMOHHOIO MaTepuana, cogepxallaa MateMaTuyeckyto mogens KM, YucrneHHble anropuTMbl pellueHUs ypaBHEeHWIA
MaTeMaTUYeCKON MOOENU KOMMO3MUMOHHBIX MaTepyarnoB C rpaHUYHbIMU YCIIOBUAMM, COOTBETCTBYOWLMMU Modenn KM, a
TaKkKe reoMeTpuyecKkasl 1 KOHEYHO-3NEeMEHTHasA Moaerb KOMIMO3ULMOHHOMO Matepurana.

3.1.6.4 reomeTpuyecKkaa Mogenb KOMNO3MUMOHHOIoO MaTtepuana; 'M KM: 3nektpoHHaa mogens Al
mnu N30 KoMNo3ULUMOHHOrO MaTtepwuana, cogepxawan HeobxoguMele CBEAEHWS O reOMEeTpPUYecKoin dopme K
pasMepax BCEX ero KOMMOHEHTOB.

3.1.6.5

MeToA4 KOHEeYHbIX arieMeHTOB: CeTo4YHbI MeTOA YMCMEeHHOro pelleHus 3adady maTemaTnyeckon du-
3UKM, B KOTOPOM JMCKPETM3aLMsA UCXOAHLIX KpaeBbiX 3a4ay NpoM3BOAWTCA HAa OCHOBE BapWaLMOHHLIX UMK
NPOEKLUMOHHLIX METOAOB NPW MCMOMbL30BAHWMU CheunanbHbIX KOHEYHOMEePHBIX NMOAMPOCTPaHCTB (yHKLMA,
onpeaenaemMblx BoibGpaHHO CETKOMN.

[FTOCT P 57188—2016, cTtatesa 2.3.6]

3.1.6.6

KOHe4YHOo-3anemeHTHasa mopgenb; KOM (cemka): COBOKYNHOCTb 3NIEMEHTOB [4OCTAaTO4YHO NPOCTON reo-
METPUYECKON POPMbI U KOHEYHLIX Pa3MepoB, Ha KOTOpble CMMOLHO pa3duTa KOHCTPYKUWS, AN KOTOpOr
uucneHHo mogenupyetcsa HAOC.

[FTOCT P 57700.10—2018, nyHkT 3.8]

MpumevyaHune — KOM cTpoutca He TOMNbKO ANA KOHCTPYKUWIA, HO 1 Ana N30 1 Al KoMNo3MUWOHHBIX MaTepu-
anos, AnAa moaenvposaHua He Tonebko HOC, HO 1 apyrx hnaMyecknx NpoLeccoB 1 pacyeTta Bcex adpeKTUBHBIX CBOWCTB
KOMMO3ULMOHHBIX MaTepuanos.

3.1.6.7

nporpamMmmHoe obecrieyeHuMe KOMNbOTepHoro mogenupoBanusa; MO KM: MNporpammbl, BbIMOMHSA-
oluMe MareMmaTu4yeckme pacyeTbl, M NporpaMmbl, NpeaHasHavYeHHble ANA MOAroTOBKU MCXOAHBLIX AaHHbIX,
06paboTkn pe3ynsTaToB pacyeTa, a Takke Apyrve BcnoMoraTteribHble nporpammel. MNporpammHoe obecne-
JeHWe KOMMbKTEPHOro MOAENUPOBaHWUS He SIBNSAETCH MporpaMMHbIM obecrnevyeHWeM cpedcTB U3MepeHui
cornacHo NOCT P 8.654.

[FOCT P 57700.2—2017, nyHkT 3.1.1]

3.1.6.8 nporpammMmHoe obGecnevyeHue AnNA YUCNEHHOro MoOAeNnMPOBaHUA KOMMO3ULMOHHBLIX MaTe-
puanos; MO YUMKM: MNMporpammHoe obecnedyeHne KOMMNbIOTEPHOrO MOLENUPOBAHUSA, NO3BONAIOLWEE BbINOM-
HATb YMCMEHHOE MOOEeNMPOoBaHNe KOMMO3ULMOHHEIX MaTepUanos.

3.1.6.9 nonb3oBarenb MO YMKM: CneunanncT, BbINOMHAKLWWA YACNEHHbIE NCCNeaoBaHuUsa KOMMO3un-
LIMOHHBLIX MaTepuanos ¢ npumeHeHuem NO YMKM.

3.1.6.10 paszpabotumk MO YMKM: KOpnagmndeckoe nnu puamyeckoe nuuo, paszpabaTteiBatollee v npen-
cTaBnawLee k ceptudukayum NO YMKM.

3.1.6.11

yncneHHbIn MeTtoA: MNpedcTaeneHne MaTeMaTUYECKO MoAeny B hopMe anropuTMa, KOTOpbIi MOXET
BbITb peanu3oBaH B BUAE KOMMbIOTEPHOW NporpamMmai.
[FOCT P 57188—2016, ctatba 2.2.13]

3.1.6.12

yucneHHoe moaenupoBaHue: MogenuposaHue noeefdeHNs obbekTa, npolecca, ABMeHUa nyTem no-
NY4eHNs! YUCIEHHOTO peLleHns YpaBHEeHWIn MareMaTU4eCcKoin Modenu.
[FOCT P 57188—2016, ctatba 2.2.12]

3.1.6.13 yncneHHoe mMogenMpoBaHWe KOMMO3MUMOHHLIX MaTepuanoB: MogenvpoBaHue (pacuer)
3 hEeKTMBHBIX CBOWCTB W NOBEOEHMA KOMMO3MUMOHHLIX Martepuanos, B T. 4. B COCTaBe W3OENnUin U3 HUX
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(oetaneit, aNeMeHTOB KOHCTPYKUMIA, KOHCTPYKLMI), NyTEM MOMYyHeHWUs YUCNIEHHOMO PELLIEHUs ypaBHEeHWn MaTema-
TU4ECKON MOOENM KOMMO3ULMOHHBIX MaTepuanoB C rpaHUYHbIMKM YCIIOBUSIMM, COOTBETCTBYIOLLMMM Mofenu KM.

MpumeyaHus

1 MNoa ypaBHEHUAMW MaTEMaTUYECKON MOAENWU KOMMO3WLMOHHBIX MAaTtepuanos B HACTOAWEM CTaHAapTe NoHWMa-
IOTCH CUCTEMbI YPaBHEHWUIA MeXaHWKK cnnoluHbix cped ans Al KM ¢ onpegensaiowMMmy cooTHOLWEHUAMK komnoHeHToB KM.

2 B kayecTBe CUCTEMbl YpaBHEHWIA MEXaHUKK CNNOLIHbIX Cpef, NPY MOENUMPOBaHWU KOMNO3UUWMOHHBIX MaTepua-
noe 06bI4HO paccMaTpUBAalOTCA: YpaBHEHWUA MeXaHVKK AedpopMUpyemMoro TBepaoro Tena, ypaBHeHUs TeMMonpoBOAHOCTH,
YpaBHEHWS 3NEKTPOOUHAMUKU (3NeKTpOMarHUToguHaMnkn), ypasHeHua dpvnstpauyuun n gpyrue (cm. [1], [2], [3], [11], [15],
(22)).

3.2 CokpaweHus

KO3 —  KOHEYHbIN 3MEeMEHT;

MNMAKM — npocTpaHCcTBEHHO-apMUPOBAHHLIA KOMMO3WLUWOHHbLIA MaTepuan;
CBKM — ¢cnoucTo-BONMOKHUCTLIA KOMMO3ULMOHHBIR MaTepuan,

CKM  — cnoucTbid KOMNO3UMUWOHHbBIA MaTepuan;

TKM  — TKaHeBbl KOMNO3WLUWOHHbLINA MaTepuan.

4 OOwmne nonoxeHus

4.1 3ap,a'-m HYACNEeHHOro mogenMpoBaHMAa KOMNO3INMUMOHHLIX MaTepuanoBe

YucneHHoe MogenupoBaHWE KOMMO3WLMOHHLIX MaTepuarioB BLINOMHAETCS ANS pelleHUs pas3nuyHbIX
3afad cregynLlwumMn nuuamum:

- nons3oBatenamu MO YHMKM;

- paspaboTtymkamu MO YMKM.

4.1.1 Monb3oeatenu MO YUMKM BbINONHAKT MOAENMPOBAHNE KOMMO3ULMOHHEIX MaTepuanoe Ans pelle-
HWS CriegyLLMX OCHOBHLIX 3a4ay:

- uccnefoBaHue U/unu NporHo3MpoBaHME CBOWMCTB KOMMO3ULMOHHBIX MaTepuarnoB Ha OCHOBE UCXOLHOWM
MHOPMaLUK O CBOMCTBAX COCTaBMSOLMX MX KOMAOHEHTOB W TEOMETPUA MUKPOCTPYKTYPb! /MMM CBOMCTBAaX
3M1IeMEHTOB MUKPOCTPYKTYPbl (MOHOCNOEB MHOMOCNOMHOMO KOMMO3MLWOHHOMO Matepuana) U reoMeTpun
MUKPOCTPYKTYPbI;

- Bepudmkaunsa (NoATBePKOEHWE OOCTOBEPHOCTU) YACIIEHHBIX PELLUEHUIA 3a4a4 MeXaHWKU CMNIOLWHOR
cpefbl, NONy4YaeMbiX METOAOM KOHEYHbIX 3MEeMEHTOB, U Banuaauus NPUMEHEHHbIX U/unu paspaboTaHHbIx
MaTeMaTUYECKUX U/UMM KOMMBIOTEPHLIX MOAENEN KOMMO3NLWOHHLIX MATepMUanoB U WX ONpeaensoLLmMX cooT-
HOLUIEHWI ANS (PU3UKO-MEXaHNYEeCKUX, (PUBUKO-XMMUYECKUX U UHLIX NMPOLECCOB;

- pa3paboTka 1 chada B IKCnnyaTauuio BbICOKOTEXHOMOMMYHBIX MPOMBILLNEHHbIX M3enuidi u3 KOMNo3u-
LWOHHbLIX MaTepuanoB U/Unu ¢ NPUMEHEHNEM KOHCTPYKLIMIA N/UMK 3NIeMeHTOB KOHCTPYKLMIA M3 KOMMO3ULWOH-
HbIX MaTepUanoB.

4.1.2 Pazpa6otumnkn MO YUMKM BbINOMHAKT MOAENVMPOBAHME KOMMNO3ULMOHHLIX MaTepUanoe Ansa peLle-
HWUS CregyLWMX OCHOBHLIX 3a4ay:

- paspaboTka MO, obecneymBaioLLEro BO3MOXHOCTE aAeKBaTHOIO YMCIEHHOI0 MOAeNMpoBaHUs KOM-
NO3ULWOHHBLIX MaTepuanoBs, BKNOYAsA BO3IMOXHOCTbL pacyeTa a(p(heKTUBHbIX CBONCTB KOMMO3ULMOHHbLIX Ma-
Tepvanos;

- popaboTka v o6HoBNeHne paHee paspaboTtanHoro 0, obecneYnBarOLLErNO BO3MOXHOCTEL aeKBaTHOro
YMCMNEHHOIO MOAENUPOBAHUA KOMMO3WLMOHHLIX MAaTEPUaroB;

- Bepudmkaums 1 sanugauusa paspaboraHHoro unu gopabotaHHoro 0, obecnednBarLLEero BO3MoX-
HOCTb aleKBaTHOro YNCNEHHOIO MOLENUPOBAHUA KOMMO3ULIMOHHLIX MaTepuarnos.

4.2 ypOBHH YUCIeHHOro mogenmpoBaHmMA KOMNO3UUMOHHBLIX MaTepuvanoB

YncrneHHoe MoLenupoBaHue KOMMNO3ULUOHHbIX MATEPUANoB BEINOMHAETCS HA MUKPOYPOBHE U Makpo-
YPOBHE.

4.2.1 Ha MVUKpOYypOBHE paccMaTpuBaloTCs U MOAEMUPYHTCA CBOWCTBA KOMMO3WLMOHHLIX MaTepuaror
(BKMIOYas MOHOCIIOW MHOTOCMOMHBLIX KOMMO3WLMOHHbLIX MaTepUanoB) Ha OCHOBE WMCXOOHOW MHdopMauuu o
CBOICTBaxX COCTaBMALLNX UX KOMMOHEHTOB U FeOMETPUU MUKPOCTPYKTYPbI.
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Ons MmogennpoBaHWA HEKOTOPbLIX TUNOB KOMMO3WTOB BbIAENSAKT HECKONbKO NepapXnYeckn BNnoOXeHHbIX
MWKPOYPOBHEM, Kaxabl M3 KOTOpbIX uMeeT ceBou All.

4.2.2 Ha makpoypoBHe paccMaTpuBalTCA W3Oenus M3 KOMMO3WLWOHHLIX MaTepuanoB W/WMNU ¢ npu-
MEHEeHWeM KOHCTPYKUMIA W/MNK 3NEeMEHTOB KOHCTPYKLMA M3 KOMMNO3WULWOHHEIX MaTtepuanoe U Mogenupyert-
csl NoBefeHne KOMMNO3ULMOHHBIX MaTepuanoB B COCTaBe W3Oenuin (oetanen, KOHCTPYKLMA U/MNKU 3NeMEHTOB
KOHCTPYKLMWIA) B 3aBUCMMOCTM OT CBOWCTB KOMMO3WLMOHHBIX Matepnanos v TpeboBaHui, NpeabsasBrsemMblx K
M3O0enuam no ux yHKUNOHANbHOMY Ha3Ha4YeHMIo.

4.3 NO KM gnsa YyMcneHHOro MogenupoBaHUA KOMNO3ULMOHHLIX MaTepuanor (MO0 YMKM)

MO YUMKM nomkHO COOTBETCTROBATL CNeayrL MM TpeboBaHUAM:

1) MO pomxHO peanu3oBLIBATE KOMMLKTEPHOE (YMCNEHHOE) MoOenupoBaHnue U3nMYecKnx NpoLeccoB
MeXaHMWKMN CMNOLWHOW cpeabl Ha OCHOBE METOAA KOHEYHbIX 3NIEMEHTOB;

2) NO pomxkHo BbITb BepudpmMuupoBaHo W BanuaupoBaHo B cooTBetcTBuM ¢ TOCT P 57700.1 wu
FOCT P 57700.2—2017 (4.6.1 — ons Bepudpukaunm, 4.6.2 — ana sanugauun);

3) eepudhuumpoBaHHoe MO gomkHo obecnevyrBaTh BO3MOXKHOCTE aAEKBATHOrO YMCNEHHOMO MOOEennpo-
BaHMWS KOMMO3ULUUOHHBIX MaTepuanos;

4) BepudhuLMpoBaHHOe 1 BanuaupoBaHHoe MO gomkHo obecneynBaTh BO3MOXKHOCTE pa3paboTku KOM,
COOTBETCTBYOLEN 061wmMm TpeboBaHuaM k obecneveHuto kadectsa KOM no 5.8.3.3.

4.4 KomnozuuMOHHbIE MaTepuansl, mogenupyemsie B MO YMKM

MO YUMKM npegHasHauyeHo Ons YMCNEeHHOro MOAENUPOBAHMA KOMMO3ULMOHHEIX MaTepuarnoes, Knaccu-
hULMPYEMBIX MO CNeayL MM OCHOBHBIM NPU3HaKaMm:

- Mo TUNy MaTepuana MaTpulbl KOMNO3WUTA;

- N0 TUMY MUKPOCTPYKTYPbl KOMMNO3UTa;

- MO TUMNY TEH30PHOW CUMMETPUU 3P PEKTUBHBLIX CBOMCTB KOMMNO3UTA.

4.4.1 Mo TNy maTtepuana maTpuLbl KOMMAO3UTbl NOAPA34ENAoT:

- Ha KOMMNO3UTLI ¢ NONMMMEPHON MaTpULENR;

- KOMMO3WUTbI C KEPAMMUYECKOR MaTpuLen;,

- KOMMO3WUTbI C MeTannu4eckon MaTpuuen;

- KOMMNO3WUTbI C YINEepoaHON MaTpulen;

- KOMMO3WUTbl C TMBPUAOHOW MaTpULIER.

4.4.1.1 KoMno3uTbl C NONMMEPHON MaTpuuen (MoNMMepHble KOMMO3ULMOHHbIE MaTepuansl, NKM) npea-
cTaBnAawT cobow maTepuansl, MaTpuua KOTopbix 0bpa3oBaHa TepMONNacTUYHBIMKU UK TEPMOPEaKTUBHLIMU
MaTepuanamMmy Unu 3nacToMepamun M HanofMHeHa pasnNUYHbEIMY BUOAMW apMUPYHOLLMX HANONHUTENen U3 pas-
TNIUYHBIX TUMOB XMMWUYECKUX U/UMK HATyparbHbIX HENPEepbIBHbIX W/UIW OUCKPETHBLIX BOMOKOH (LUTanensHbIX Ui
py6reHbiX) U/Unn UHbIX OUCKPETHBLIX HanonHUWTenen B BUAE YacTUL, pasnuMyHOn hopmbl (NOPOLLKOB, FpaHyn,
MuKpocdep v op.).

4.4.1.2 KoMnosuTbl C KeEpaMUYeCKOW MaTpuuen (kepaMuyeckMe KOMMO3WUMOHHbIE MaTtepuansl, KKM)
npegcTaenawnT cobor MaTepuansl, MaTpuua KOTopbiX 0bpaszoBaHa KepaMUYecKMMU MaTepuanamm 1 HanonHe-
Ha pasnUYHbIMK BUOAMW apMUPYIOLLMX HAMONHUTENER M3 PasnuYHbIX TUMOB XUMUYECKUX HEMPEPBLIBHLIX UMK
OVCKPETHBLIX BOMOKOH (LUITanenbHbIX Uy pyoneHsix) U/Mnu MHbIX OUCKPETHBIX HanonHUTenen B BUAe 4actul
pasnu4Hoi bopMbl (MOPOLLKOB, FPaHyn u ap.).

4.4.1.3 KoMnozuTbl C MeTannmmM4yeckon MaTpuuen (Metannmyeckme KOMNo3nunoHHble matepuanst, MKM)
npegctaenaAwT cobon marepuansl, MaTpuLa KOTOpbix 0Bpa3oBaHa MeTannMyeckuMy Marepuanamu (Metan-
INbl, CNIaebl) U HANoNHeHa pasnUYHbIMKW BUAAMU apMUPYOLWKUX HANOMHUTENEW U3 Pa3NUYHbLIX TUMOB XUMUYe-
CKUX HEMpepbIBHBIX UMK ANCKPETHBIX BONOKOH (LUTanenbHbIX UMW pyBneHbIX) U/MNM MHBIX OUCKPETHBLIX Hanorn-
HUTENEW B BUAE YaCTUL pasnuyHoi JOpMbl (MOPOLLKOB, rpaHyn v ap.).

4.4.1.4 KoMno3auTbl C yrnepogHon matpuuen (yrnepogHble KOMMNOo3uLMoHHbIe MaTtepuansl, YKM) npegp-
cTtaBnaAwT cobon mMaTtepumansl, MaTtpuua KoTopbix obpaszoBaHa yrnepogHbiMW MaTepuanaMyv U HanonHeHa
pasnuyHbiMA BUAAMU apPMUPYIOLLMX HanonHUTENEen U3 pasfnu4yHbiX TUNOB XUMWYECKUX HEemnpepbiBHbIX UMK
OUCKPETHBLIX BOMOKOH (LUITanenbHbIX Uny pyobneHsix) W/Mnmu MHbIX OUCKPETHBIX HanonHWTenen B BUae 4actuy
paznuuHoi bopMbl (MOPOLLKOR, FPaHyn u ap.).

4.4.1.5 KomnoauTsl ¢ rubpugHoi maTpuuein (rubpugHsie KOMNo3uLMoHHbIe Matepuanst, FTKM) npencrae-
nAT cobor MaTepuansl, MaTpULa KOTOpbIX 0bpa3oBaHa OQHOBPEMEHHO MaTepuanamMu pasnyMyYHon Nnpupoabl
B pPasfu4yHbIX COHMETaHusX (NonMmepbl, KEpaMWK1, METanmbl, YrnepoaHble MaTepuarnbl) U HanonHeHa pasnuy-
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HbIMU BMAAMMW apMUPYIOLLMX HANOMHUTENEN N3 pasnuYHbIX TUMOB XUMUYECKNX HEMPEepbIBHbLIX UMW AUCKPEeT-
HbIX BOMOKOH (LUTanenbHbiXx UNn pybneHbix) u/nmn WHbIX OUCKPETHBLIX HANOMHUTENen B BUAE 4YacTul pasnuy-
HOW cpopMbIl (MOPOLLKOB, rpaHyn 1 Ap.).

4.4.2 No TMNYy MUKPOCTPYKTYPEI KOMMO3WTLI NOAPa3fenstoT:

- Ha KOMMO3WLUWOHHBIE MaTepuankl ¢ HoMb-MepHoi cTpykTypoid, 0D KM (cm. 3.1.2.7);

- KOMMO3WUMOHHbIE MaTepuarsl ¢ ogHOMepHoW cTpykTypoi, 1D KM (cm. 3.1.2.8);

- KOMMO3WUMOHHbIE MaTepuarsl ¢ ABYXMepHON cTpykTypoi, 2D KM (cm. 3.1.2.9);

- KOMMO3WLUWOHHbIE MaTepuanbl C TpexmepHou cTpyktypon, 2,5D KM, 3D KM, 4D KM, 7D KM
(cm. 3.1.2.10).

4.4 .3 MNo Tuny TeH30pHOW CUMMETPUM adPeKTUBHLIX CBOMCTB KOMMNO3UTLI Nogpa3aensioT:

- Ha U30TPOMHbIE KOMMO3ULMOHHEIE MaTepuansl;

- TpaHcBepcanbHO-U30TPOMHbIE KOMMO3WLMOHHBIE MaTtepuarnsl;

- KBa3WW30TPOMHbLIE KOMMO3MLUWOHHbIE MaTepuranbl (KOMMNO3WLMOHHbIE MaTepuanbl ¢ Kybu4eckum knac-
COM CMMMETPUM 3OHEKTMBHbLIX CBONCTB);

- rekcaroHanbHble KOMMNO3ULMOHHbIE MaTepuanbl (KOMMNO3ULMOHHbBIE MaTepuanbl C rekcaroHanbHbIM
Knaccom cuMmeTpun 3cpeKkTUBHLIX CBONCTR);

- A-pombosgpuyeckMe KOMMO3WLMOHHbIE MaTepuanbl (KOMMNO3WUMOHHbIE MaTepuansl ¢ A-pombo-
34PHMYHECKMM KIacCoM CUMMETPUK 3hHeKTUBHbBIX CBONCTB);

- B-pombosgpuyeckme KOMMO3WUWOHHbIE MaTtepuanbl (KOMMO3WUUOHHBIE MaTepuansl ¢ B-pombo-
34PHMYECKMM KIaccom CUMMETPUM 3 HEKTUBHbBIX CBONCTB);

- TeTparoHanbHble KOMMO3MWLIMOHHbLIE MaTepuansl (KOMMNO3ULMOHHbIE MaTepuanbl C TeTparoHanbHbIM
Knaccom cuMmeTpun 3 eKkTUBHLIX CBONCTR);

- KBa3u-TpaHcBepCarnbHO-U30TPOMNHbLIE KOMMO3ULUMOHHbBIE MaTepuansil;

- OPTOTPOMHbLIE KOMAO3UUMOHHBIE MaTepuanbl (KOMNO3MLUMOHHBIE MaTepuarns! ¢ POMOUYECKUM KNaccom
CUMMETPUN 3hPEKTUBHBIX CBONCTB);

- MOHOKMMHHbIE KOMMO3WLMOHHBIE MaTepuarnbl (KOMMNO3ULWMOHHbIE MaTepuanbl ¢ MOHOKIWHHBIM Knac-
COM CUMMeTpUM 3hheKTUBHLIX CBONCTR);

- KOMMO3UWLUUWOHHbIE MaTepuansl ¢ aHM3oTponuen obuero Buaa (KOMMNO3ULMOHHBIE MaTepuansl ¢ Tpu-
KMWHHBIM KNaccoMm CUMMETPUnN 3 eKTUBHEIX CBOWCTB).

4.5 CBoicTBa KOMMNO3ULMOHHbIX MaTepuanoB, mogenupyembix B N0 YMKM, n nx mogenu

HDH YYMCNEeHHOM MoAenuvMpoBaHMM KOMNO3ULWOHHBIX MatepuarnoB pacCMaTtpuBakTCA cneyrwuue oc-
HOBHbIE CBOWCTBA W MX MOLENM:

- dDMSMKO-MEXEHVI‘-IECKMe;

" TEI'IJ'IOd)M3M‘-IECKI/Ie;

- CbMSMKO-XMMHL{eCKVIE;

- ANEeKTpOMarH1THbIe.

MpumeuvaHnune — [onyckaerca mogenvpoBaHue B [10 YUMKM uHbIX, B T. 4. CBA3A@HHbLIX, CBOWCTB KOMMO3ULMOH-
HbIX MaTepuanos.

4.5.1 OechopmaTUBHbIE CBOMCTBA KOMNO3MUMUOHHbLIX MaTepuanoB U UX Mogenu
4.5.1.1 ¥Ynpyrue cBOMCTBA KOMMO3ULMOHHbLIX Marepuanos
[nsa ynpyrux CBOMCTB CyLLEeCTBYIOT CNeayrLine MOLENW U UX XapaKTepUCTUKM:
a) mogenb NUHENHO-YMpPYron cpeasbi:
1) TeH30p Moaynen ynpyrocTu;
2) TEH30p ynpyrux nogatnuBocTeln (00paTHbIA K TeH30pY Moaynen ynpyroctu);
3) TexHU4eckue ynpyrne KOHCTaHTbl (MOAYNM YNPYrocTi, MOOYNn caBura, koagduumeHTsl MNyaccoHa
nap.);
4) TEXHUYECKUE YNPYTrMe KOHCTaHThEl C YY4ETOM BO3OENCTBYHOLWNX (haKTOPOB (TEMNEPaTYpPLI, CTAPEHHUS,
BMarv, U3ny4eHus v ap.);
6) mogenb HeNMHENHO-YNPYTon cpeabl:
1) COOTHOLWEHWA MeXay MHBapUaHTaM1 TEH30POB HaNpPsbKeHnd 1 AedopmaLnia;
2) COOTHOLWEHUA MeXOy MHBapuaHTaMu TeH30pPOB HanpsbhkeHwh v gedopmaumii ¢ y4eTom BO34ei-
CTBYHOLLMX (DaKTOPOB (TemMnepaTypbl, CTApeHWs, BNarK, U3ny4yeHus u ap).
4.5.1.2 Bazkoynpyrve CBOMCTBa KOMMO3ULMOHHBIX Martepuarnos
[na BA3KOYNpyrux CBOMCTB CYLLECTBYHT CnefdyrLUNe OCHOBHbIE MOZENW U X XapaKTepUCTUKN:
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a) Mofernb NMHeRHO-BA3KOYNPYron cpebl:

1) TeH30pbl s4ep penakcaunm 1 OyHKUWA penakcaumu;

2) TeH30pbl A0ep NonN3y4ecTy W PyHKLUNA NON3Yy4YecTy;

3) TeH30pbl a4ep penakcauum n yHKLMIA penakcauum ¢ y4eToM BO3AeNCTRYOLLUX (PakTopoB (Temne-
paTypbl, CTApeHus, Braru, U3ny4yeHusa u ap.);

4) TeH30pbl AOep NON3y4ecTy M PYHKUWIA NON3YYeCcTH C YHEeTOM BO3AENCTBYOWMX hakTopoB (Temne-
paTtypbl, CTApPEHWA, BRaru, U3nyd4eHus u ap.);

6) Mogens NMHeHO-BSA3KOYNPYron cpedbl NpyY rapMoOHUYecKnx KonebaHusax:

1) TEH30p KOMMNNEKCHLIX MOAYMNER YyNpyrocTy;

2) TeH30p KOMMNIIEKCHBIX YNPYrUX NOAaTNMBOCTEN (0OpaTHLIN K TEH30PY KOMMIEKCHBIX MOAYNeR ynpy-
rocTu);

3) TEXHWYECKNE KOMIIEKCHbIE YNPYrMe KOHCTaHTbl (KOMMNEKCHbIe MOgYMW YNpyrocT, MOaynu caBu-
ra, koadhuumeHTsl MNyaccoHa u ap.);

4) TeXHUYeCKMe KOMMMEKCHbIE YMNPYrne KOHCTaHThl C YHeTOM BO3OEeNCTBYIOWMNX (hakTopoB (Temnepa-
Typbl, CTApPEHUS, BNaru, nanydyeHusa n ap.);

B) MOAenb HENUHENHO-BA3IKOYNPYroi cpeabl:

1) byHKUMK, ONUCBIBAIOLLME 3aBUCHMOCTL Aep penakcauuu 1 yHKUKUA penakcaluy oT UHBapUaHTOB
TeH30poB AedopMaumu (rmaBHble TEOPUN HENMWHERHOW BA3KOYNPYTOCTI);

2) hyHKUMK, ONUCBIBaOLLME 3aBMCMMOCTb SAEP NON3Y4ecTU U (DYHKUWUIA NON3Yy4eCcT OT MHBapUaHTOB
TEH30pOB HanpsKeHWid gedpopManumn (rmaBHble TEOPUN HEMWMHENHON BSA3KOYNPYrocTH);

3) dyHKUMM, oNMCcEIBaOLWME 32BUCMMOCTb A0ep penakcaumnm 1 yHKLUKMA penakcauun oT MUHBApUaHTOB
TeH30poB AedopmMauunm ¢ y4eToM BO3OENCTBYOWMX (hakTOpoB (TeMNepaTypkl, CTapeHus, BNaru, nany4yeHus
v ap.);

4) chyHKL MW, ONUCbIBaOLLME 3aBUCHMOCTb AAep NoN3y4ectTy U oyHKUWIA NON3y4eCcT OT MHBapUaHToB
TEH30POB HaNpsHKeHUn gedopMaunn ¢ y4eTOM BOZAENCTBYIOLMX (haKTOPOB (TEMNepaTypbl, CTapeHus, Bnaru,
N3NyYeHus u ap.).

4.5.1.3 Ynpyronnactnyeckue CBOMCTBA KOMMO3ULMOHHbLIX MaTepuanos
[ns ynpyronnacTU4ecKWX CBOMCTB CYLLEeCTBYIOT CMeayloLlMe OCHOBHBIE MOAENU U UX XapaKTepPUCTUKHA:
a) AedopmaluoHHaa Mogens ynpyronnacTuyeckon cpeabl:

1) TeH30p MOAynen ynpyrocTu, yCroBUs Hadana nnactMyHOCTH;

2) COOTHOLIEHWA MEXAYy UHBapMaHTamMu TEH30POB HanpshkeHun 1 gechopmaumii B obnacti nnactuy-
HOCTU, YCNOBUA pasrpysku;

3) TeH30p Moaynel ynpyrocTy, yCNoBusa Hadana nnacTUYHOCTH, COOTHOLUEHUS MEXAY WHBapuaHTaMu
TEH30POB HanpshXeHun 1 gedopmauuin B 0bnactu NnacTUYHOCTK, YCIOBUS pasrpy3kn ¢ y4eTOM BO3AENCTBYHO-
Wwmnx hakTopoB (TeMNepaTtypkl, CTAPEHWS, BNArk, U3nyyYeHusa 1 ap.);

0) Mogens Teopun TeYeHus:

1) TeH30p Moaynen ynpyrocTu;

2) ypaBHEHWsA NOBEPXHOCTU MNacTUYHOCTMY;

3) ycnoeus Hayana nNnacTUYHOCTU, YCNOBUSA aKTMBHOMO M MACCUBHOTO HarpyXeHus;

4) accouMMpoBaHHbINA 3aKOH NNACTUYHOCTK (3aKOH rpagMeHTansHOCTU);

5) TeH30p Mogynen ynpyrocTu, ypaBHEHUSA NMOBEPXHOCTU NMACTUYHOCTU C YYETOM BO3OENCTBYHLLUX
dhakTopoB (TeMneparypbl, CTapeHusi, BNaru, nanydeHmus u ap.);

B) MOAenb YNpyronnacTU4ecKkon cpeabl Mpy ManouuKioBOM HarpyXeHuu:

1) TeH30p MOAyNen ynpyrocTu, yCNOBWS Havyana nnacTUYHOCTM B 3aBMCMMOCTU OT LKA Harpy»eHus;

2) COOTHOLLUEHUS MEXY MHBAPUAHTaMU TEH30POB HanpskeHWn 1 gedopmayuin B obnactu nnactuu-
HOCTMW B 3aBUCUMOCTW OT LIMKNA Harpy>eHus, yCrnoBusa pasrpy3ku;

3) TeH30p Moaynel ynpyrocTy, yCNoBusa Hadana nnacTUYHOCTH, COOTHOLUEHUA MEXAy WHBapuaHTaMu
TEH30POB HanpsbKkeHun u gedopmManmin B 06racTv NNacTMHHOCTH, YCIOBUS pa3rpy3ku C yHeTOM BO3OENCTBYHO-
WX hbakTOpOB (TeMmnepaTypbl, CTapeHus, Bnaru, n3ny4yeHnsa u ap.).

4.5.1.4 BaskonnacTM4yeckne CBOMCTBA KOMMNO3WLIMOHHbIX MaTtepruanoB
Mopgenb BA3KONNACTUYECKON Cpeabl CO CNEeAYOLWMMI XapakTepPUCTUKaMMU:

1) cooTHOLWEHMA Mexay WHBapMaHTaMW TEH30POB HaMpsKeHWn, AedopManuni, a TaKkke Mexay UX
CKOPOCTSIMU;

2) COOTHOLUEHWS MeXAY WHBapuaHTaMu TEH30pOB HanpsKeHWwi, AedopMaumnii, a TakKe Mexay KX
CKOPOCTSIMW C y4EeTOM BO3AENCTBYIOLLMX (DaKTOPOB (TeMnepaTypbl, CTapeHus, Bark, UanyvyeHus v gp.).
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4.5.1.5 Bsazkoynpyronnactuyeckne CBOMCTBa KOMMNO3ULMOHHbLIX MaTepnanos
Mogenb BA3KOYNpyronnacTu4eckon cpedbl co CneaywuMn XapakTepucTuKamu:
1) TEH30p MoAynen ynpyrocTu;
2) ypaBHEeHUSI NOBEPXHOCTW NNAacTUYHOCTU, 3aBUCALLNE OT TEH30POB CKOPOCTEN HanpsbKeHWn u ge-
thopmavmu;
3) ycnoBuKs Ha4ana nnacTUYHOCTU, YCIOBMSA aKTUBHOIO M MacCUBHOTO HArpy»KeHus;
4) accoUMMPOBAHHBIA 3aKOH NAacTUYHOCTM;
5) TeH30p MoZynew ynpyrocTu, ypaBHeHMA NOBEPXHOCTU MMAacTUYHOCTM C YHETOM BO3A4ENCTBYIOLLMX
daKkTopoB (TemMnepaTypbl, CTAPEHUS, BNaru, U3Ny4yeHusa u ap.).
4.5.1.6 dpyrue hmnanko-mexaHnyeckme cBOMCTBa KOMMNO3ULNOHHEIX MaTepuanos
®ur3nKo-MeXaHNYECKNE CBOWCTBA KOMMO3ULMOHHBLIX MaTtepuarnos, oTNUYatoLMecs OT YNpyrux CBOWCTB
(5.6.1.1), OTHOCATCS K HEYNPYrMM CBOMCTBAM KOMMO3ULMOHHbBIX MaTepuarnos.
4.5.2 NpegenbHble (MPOYHOCTHbLIE) CBOMCTBA KOMNO3ULIMOHHbLIX MaTepuanoB U UX Mogenu
4.5.2.1 CtaTn4eckas Npo4YHOCTb KOMMO3ULIMOHHBIX MaTepuanos
Mogenu ctaTuy4eckoi NPOYHOCTU CO CcreayLWNMN XapakTepucTUKamu:
1) KOHCTaHThI (Npegensl) NPOYHOCTH (NPU PACTSKEHUU, COABUIe, CXKaTuu);
2) KOHCTaHThLI (Npenenst) MPOYHOCTH C YYETOM BO3AENCTRYOLWNX (DAaKTOPOB (TeMNepaTypbl, CTApPEHUS,
BRaru, U3ny4eHunst n gp.);
3) kpUTEpPUN NPOYHOCTKN (YPaBHEHWS, ONpeaensitolLne YCNOBMSA paspyLUeHs matepuana);
4) KpUTEPWUM MPOYHOCTU C YYETOM BO3AEWCTBYIOLWMX haKkToOpoB (TemMnepaTtypbl, CTapeHus, Braru,
M3ny4YeHusa u ap.).
4.5.2.2 InHammyeckasd NpoYHOCTE KOMMO3ULMOHHLIX MaTepruanosB
Mogenun guHamuyeckon NpoYHOCTU CO cneayrWuMN XapakTepucTUKamu:
1) 32aBMCMMOCTH NPEeaenoB NPOYHOCTM OT CKOPOCTH AedopMaunm, CKOPOCTM M3MEHEHWUSI HanpPsKeHWN;
2) 3aBUCUMOCTM NapameTpoB NOBPEXKAAEMOCTH, ONUChIBAKLLMX YPOBEHb AOCTUIHYTOMO NpeaeribHoro
COCTOSIHWUA, OT HanpsKeHU, CKOPOCTU aedopMauy U OT NPeabiCTOPUN U3MEHEHUS HANPSKEeHWN;
3) 3aBMCMMOCTY NapaMeTpPOR MOBPEXAAEMOCTH OT HAMpPs:KEHWA, CKopocTu dedopMaLym 1 oT nNpeabl-
CTOPWY U3MEHEHUS HAMPSXKEHUIA C y4ETOM BO3OENCTBYHOLNX (DAKTOPOB (TemMnepaTypbl, CTapeHus, Bnaru, us-
nyyeHus u ap.).
4.5.2.3 AnuTenbHasa 1 yctanocTHasa NPOYHOCTb KOMMNO3ULMOHHLIX MaTepuanos
[ns AnuTensHoOW W ycTanocTHOW NPOYHOCTM CYLLECTBYIOT crieayolne OCHOBHbIE MO U UX Xapak-
TEPUCTUKN:
a) Mmogenu OnUTEensLHON MPOYHOCTU NMPU NOCTOSHHBIX HAarpy3kax:
1) dbyHKLMY, oNUCkIBaKOLLME MOAENb ONUTENBHOM NPOYHOCTH, B T. Y. iipa NoBpexgaemMocTy (npu pac-
TSDKEHUW, COBWUTE, CXATUKU U Op.);
2) hyHKLMKM, y4MTBIBAKOLWME BNUSHWE BO3OeNCTBYOWMX (hakTopoB (TeMnepaTypbl, CTapeHus, Bnaru,
M3NyYeHUa 1 Op.) Ha ONUTeNbHY0 NPOYHOCTh;
6) Mogenu yctanoCTHOW MPOYHOCTW NMPU MasoLMKITIOBOM Harpy>KeHun:
1) NPOYHOCTE NPU MaNOUMKNOBOM HarpyeHuu 6ea yueta BO34elCTBYOLWMX (hakTopoB;
2) NpOYHOCTE NPU MAanoLMKITOBOM HarpyeHuW ¢ y4eTOM BO3ENCTRYOLWNX hakTopoB (Temneparypel,
CcTapeHus, BNaru, U3ny4deHnsa n ap.);
B) MOZenu yCTanoCTHOM NPOYHOCTM NPYU MHOTOUUKIIOBOM Harpy»eHuu:
1) NPOYHOCTbL MPU MHOTOLMKITOBOM Harpy»eHuu bes y4eTa BO34eNCTBYOLLMX (DaKTOPOB;
2) NPOYHOCTE MPY MHOTOLMKITOBOM HAarpyXeHuu ¢ y4eToM BO3O0eNCTBYIOWMX hakTopoB (TemnepaTty-
pbl, CTAPEHWUA, BNaru, Uanyy4eHusa u ap.).
4.5.2.4 MexcnoeBas TPeLLMHOCTOMKOCTL (BA3KOCTb paspyLUeHUs) KOMNO3ULMOHHBLIX MaTtepuanos
[ns TpelwnHOCTOMKOCTH CYLLECTBYIOT crefyloLie OCHOBHbIE MOAENU U UX XapaKTepPUCTUKM:
a) MOJenu pacnpocTpaHeHns TPeLWH:
- KOathhnUMEHTBI TPELLMHOCTOMKOCTU (KO3 MULIMEHTEl MHTEHCMBHOCTH HaNpPsHKEHWUIA);
- J-uHTerpan;
- KO3 (PULMEHTELI B HENWHENHBIX MOLENSAX PACNPOCTPaHEHWS TPELLMH;
6) mogenu pacnpocTpaHeHWst YyCTanoCTHbIX TPELLWH:
- KOa(h(hnUMeHTLl B MOAErnsaX pacnpocTpaHeHUs yCTanoCTHbIX TPeLLMH.
4.5.3 Tennocnanveckme CBOMCTBA KOMMO3ULMOHHbIX MaTepuanoB U MX Mogenu
4.5.3.1 NnoTHoCTb. Mogenun u3ameHeHUs NNOTHOCTU KOMMNO3UUMOHHbBIX Marepnanos
Mogenun nsmeHeHus NIIOTHOCTH KOMMO3ULUWOHHbBIX MaTepUanos co CnefywWUuMy XapakTepucTUKaMu:
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1) nnoTHocTk Be3 yyeTa BO3O0encTBYOLWNX (haKTOPOB;

2) KOHCTaHTbl B MOZENW U3MEHEHWS NITOTHOCTY NPW HarpeBse;

3) B MOOENWU U3MEHEHUS NITOTHOCTM C YYETOM BO3[AEACTRYHOLWNX PaKTOPOB (CTapeHus, Braru, nanyde-
HWA 1 ap.).

4.5.3.2 YoenoHasa TennoemMkocTe. Mooenu nameHeHusi TeNNOeMKOCTM KOMMNO3ULMOHHbBIX MaTtepuanos

Mopgenu nameHeHWs TennoemMKoCTH KOMMO3ULMOHHLIX MaTeprnanos co cnegywmMy XxapakTtepucTukamu:

1) yoenbHan TennoemMKkocTb 6e3 y4eTa BO3AencTBYOWMX (hakTopoB;

2) KOHCTaHTbl B MOZENM N3MEHEHWS YOenbHOW TeNIOEMKOCTH NpU Harpese;

3) KOHCTaHTLl B MOAenn U3MeHeHWs YOenbHOW TenrnoeMKOCTU C Yy4eTOM BO3AEeWCTBYOLWMX hakTopoB
(cTapeHusi, Bnaru, uany4yeHusa v ap.).

4.5.3.3 TennonpoeogHocTe. Mogens TennonpoBogHOCTU KOMMNO3MUMOHHEIX MaTepuanoe

Mopgenb TennonpoBogHOCTU KOMMAO3WLUWMOHHBIX MaTepuanos co crneaylwnMmn XxapakTepucTukamu:

1) TeH30p TENIONPOBOOHOCTU DE3 y4eTa BO3AENCTBYOLWNX (hakTOpPOB;

2) TeH30p TENONPOBOLHOCTN C YYETOM BO3LAENCTBYIOLWMX (hakTopoB (TeMnepaTtypbl, CTapeHusl, Bnaru,
uanydeHus 1 ap.).

4.5.3.4 Tennoeasa gecdopmaunsa. Mogenu TennoBoro paclumpeHmnsa KOMNo3MUUOHHLIX MaTepuanos

Mopgenu TennoBoro pacluMpeHus KOMNo3ULMOHHLIX MaTepuanos co cnefywnMmn xapakTepucTukamu:

1) TeH30p TEnnoBoro pacwupeHus 6e3 y4eta BO30encTBYIOWUX hakTopos;

2) TeH30p TENMOBOM0 PaclUMPEHWs C YY4ETOM BO3OENCTBYILWNUX (DakTopoB (TeMnepaTypbl, CTapeHus,
Bnarv, U3ny4yeHuns u ap.).

4.5.4 ®U3NKO-XMMUYEeCKMe CBOMCTBA KOMMNO3ULMOHHLIX MaTepuanoB U UX Moaenu

4.5.4 1 Oudpbpysua. Mogenun ondpdy3sni KOMNO3ULMOHHBIX MaTepuanos

Mogenu guddy3anm KOMNO3ULUOHHBIX MaTtepuanosB CO cneayrWuMn XapakTepucTUKamu:

1) TeH3op koadhdhuumeHToB Anddysnm 6e3 yyeta Bo3gencTByowmx hakTopos,

2) TeHzop KoadhuumeHToB AN dY3nn C yHeToOM BO3AEWCTBYIOLKNX (hakTOpoB (TEMNepaTypbl, CTapeHus,
BRarv, U3ny4yeHuns u ap.).

4.5.4.2 MNpoHuyaemocts. Mogenu NnpoHULAEMOCTM KOMMO3ULMOHHBIX MaTepUanos

Mogenu npoHMLaeMoCcTH KOMNO3ULWOHHBIX MaTepyuanos co cneaylLWUMy XxapakTepucTMKaMu:

1) TeH3op NpoHMLaeMocTn 6e3 y4eTa BO3AENCTRYOWNX (PaKTOPOB;

2) TEH30p NPOHULAEMOCTH C YH4ETOM BO3AEUCTBYIOLWMX (hakTOpPOoB (TeMMepaTypbl, CTapeHusi, Bnaru, ns-
JydeHus u ap.).

4.5.5 3neKTpoOMarHuTHble CBOMCTBA KOMMNO3ULUOHHLIX MaTepuanoB U UX MoAenu

4.5.5.1 nanektpuyeckad npoHnuaemocts. Mogenu gUanekTpUYecKon NPoHULAEMOCTM KOMMO3ULWOH-
HbIX MaTepuanos

Mopgenu guanekTpu4ecKkoin NPoOHULAEMOCTIU CO CNeayoWUMmY XapakTepucTUKamu:

1) TeH30p QMANEKTPUHEeCcKo NpoHMLaemMocT Be3 y4eTa BO34eCTBYOWNX (PakTopoB;

2) TeH30p AM3NEKTPUYeCKoN MPOHMLAEMOCTM C Yy4HeTOM BO34eWCTBYIOLMX (hakTopoB (TemnepaTypbl,
cTapeHus, Braru, Ua3ny4yeHus u ap.).

4.5.5.2 Mogens KOMNMAEKCHOW OW3MNEKTPUYECKON MPOHULLAEMOCTM KOMMNO3MLMOHHBIX MaTtepuanos npuv
rapMOHUYECKUX KonebaHuax

Mogenb KOMNAEKCHON AN3NEeKTPUYECKON NPOHULAEMOCTM KOMMO3WLMOHHbLIX MaTepUarnos npyv rapMoHu-
YeckMx konebaHuAxX co cregyloWwumMn XapakTepucTUKamm:

1) TEH30p KOMMIIEKCHOW AW3IEKTPUYECKON NpoHnLaemocT 6e3 y4eTa BO34eNCTBYOLLMX (DaKTOpPOB;

2) TeH30p KOMMMEeKCHOW AWSNeKTPUYecKoh MPOHMLAeMOCTU C yYeTOM BO3LEeNCTBYIOWNX (hakTopoB
(TemnepaTtypbl, CTApeHUs, Braru, U3ny4yeHus u ap.).

4.5.5.3 Mogenk cpeabl C HEMMMHEWHLIMU OU3NEKTPUYECKMMUN CBONCTBAMM

Mogenbs cpefbl C HENWHEWHBIMW AU3NEKTPUYECKMMU CBOMCTBAMU CO CneaylownMn XxapakTepucTukamu:

1) COOTHOLWEHWA MEXAY MHBApWaHTaM1 BEKTOPOB HanpsXeHHOCTY 3MeKTPUYeCcKOoro nons U anektpuye-
CKOM MHAOYKUMM De3 yyeTa BO3oencTBYoWMX hakTopoB.;

2) COOTHOLIEHMS MeXOy MHBapWaHTaMu BEKTOPOBR HanpsXeHHOCTU 3MeKTPUYECcKOro Nons v anekTpuye-
CKOW MHOYKLUMK C YY4ETOM BO3OENCTBYKLLMX (DAKTOPOB (TeMnepaTypbl, CTApEeHUA, BMaru, U3ny4yeHusa 1 ap.).

4.5.5.4 MarHuTtHasa npoHMuaemocTs. Mogenn MarHMTHOM MPOHULLAEMOCTU KOMMO3ULMOHHBLIX MaTepMarnos

Mogenu MarHMTHOW NPOHULLAEMOCTUM CO CnegyoLwnMn XapakTepucTUKamu:

1) TEH30p MarHUTHOW NpoHUL@eMoCcTK Ge3 yvyeTa Bo3geNCTBYOLWMX dakTOpOB;

2) TEeH30p MarHUTHOM MPOHNLIAEMOCTH C YY4ETOM BO3LENCTBYHLLNX (DaKTOPOB (TEMMEpaTypbl, CTapeHus,
BMaru, uanyvyeHus u ap.).
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4.5.5.5 Mogenb KOMNMEKCHON MarHWTHOW NPOHMUAEMOCTM KOMMO3ULMNOHHBLIX MarepvManoB Npy rapmo-
HUYeckux kornebaHusax

Mogernke KOMNNeKCHoW MarHUTHOW NPOHULAEMOCTHU KOMMO3ULUWOHHLIX MaTepuanos npyv rapMoHUYeCcKux
konebaHuax co cneaywLwMMy XapakTepucTMKamm:

1) TEH30P KOMMNNEKCHOWM MarHMTHOW NpoHuuaemMocTi 6e3 yyeta BO3gencTByowmnx hakTopos;

2) TEH30p KOMIMMEKCHOW MarHUTHON MPOHWLIAEMOCTU C Y4eTOM BO3OENCTBYHOLIUX (hakTOpoB (Temnepary-
pbl, CTAPEHWUS, BNaru, Uanyy4eHusa u ap.).

4.5.5.6 Mogenb cpeflbl ¢ HENMWHEWHBIMW MarHMTHBIMW CBOMCTBaMMN

Mogenb cpefbl ¢ HENMWHEWHBIMWU MarHUTHLIMW CBOWMCTBAMW CO CneayLlWUMK XapakTepucTukamu:

1) COOTHOLLEHUA MeXOY MHBApPUaHTaMKN BEKTOPOB HAMPSIKEHHOCTU MAarHUTHOTO MOMs U MarHUTHOW WH-
ayKkuumn 6e3 yueta BO3OEeNCTBYOLUX haKTOPOB;

2) COOTHOLUEHNS MeXay WHBapMaHTaMy BEKTOPOB HaMNpsKeHHOCTW 3NeKTPUYECKOro NOMsa N anekTpuye-
CKOM MHOYKUWMM C Yy4eTOM BO34eMCTBYLWMX (DaKTOPOB (TeMnepaTypbl, CTapeHWs, Braru, UsnyyYyeHns u gp.).

4.5.5.7 3nekTponpoBogHOCTL. Mogenu anekTponpoBOgHOCTU KOMMNO3ULNOHHBLIX MaTepManos

Mogenn anekTponpoBOAHOCTU KOMMO3ULMOHHBLIX MaTepuanos cO CreayowmnmMm XxapakTepucTukamu:

1) TeH30p anekTponpoBoAHOCTU De3 yyeTa BO3OENCTBYIOWMX (DaKkTopoB;

2) TeH30p 3NeKTPONPOBOAHOCTU C YY4ETOM BO3OEMCTBYIOWMX (DaKTOpPOB (TeMnepaTypbl, CTapeHusi, u3-
nyyeHus u ap.).

4.5.5.8 CBr3aHHble 2MNEKTPOMarHUWTHbIE M MexXaHWYeckMe CBOWCTBA. [1be303neKTpudeckue CBOWCTBa
KOMMO3MUNOHHBIX MaTepnanos

Mopens NUHENHOW 3NeKTPOoYNpyron cpefbl Co cnefylowmuMi XxapakTepucTUkamu:

1) TEH30p NbE303NEeKTPUYECKNX MOOYMEN, TEH30p MOAYIEn YyNpyroctTy, TEH30P OAW3NEKTPUYECKOW Npo-
HuLaemocTy 6e3 yyeta BO30eNCcTBYOLWNX (haKTOPOB;

2) TeH30p MbEe303NeKTPUYECKUX MOAYNEN, TEH30P MOAYMEN YyNpyrocTu, TEH30p AWM3MNEKTPUYECKOR Npo-
HWL2eMOCTHW C y4eTOM BO3AENCTBYIOWMX (DakTOpOoB (TeMnepaTypbl, CTapeHWs, Braru, Uny4yeHns v gp.).

4.5.5.9 Nbe3oMarHuTHeIE CBOWNCTBA KOMMO3NLIMOHHBLIX MaTepruanos

Mogenb NMMHeNHOW MarHMTOYNpyrol cpefbl Co CneaylwnMm XxapakTepucTukaMmu:

1) TEH30p NbE30MAarHUTHLIX MOOyNer, TEH30p MOAYINEN YNpPYrocTU, TEH30p MarHUTHOW NPOHULLAEMOCTH
©e3 yyeTa BO3OeNCTBYOLWNX (haKTOPOB;

2) TEH30p Nbe30MarHUTHLIX MOAYNen, TeH30p MOAYNER YrpyrocTv, TEH30P MarHUTHOW NPOHULAEMOCTH
C y4EeTOM BO3[OEeNCTBYIOLLMX daKTOPOB (TeMNepaTtypbl, CTAPEHWSA, BNaru, U3ny4yeHns n ap.).

4.5.5.10 3nekTpoMarHuTHbIe 1 yNpyrue CBOACTBA KOMMNO3WLUKMOHHLIX MaTepuanos

Mogenb anekTpoMarHUToynpyroi cpefbl CO CreayWwnMm xapakTepucTukamMmu:

1) TEH30P NbE303NEeKTPUYECKNX MOOYNER, TEH30P Nbe30MarHMTHbIX MOAYMNENR, TeH30p Moaynen ynpyro-
CTW, TEH30P OMANEKTPUYEeCcKOW NPOHNLAEeMOCTU, TEH30P MarHUTHOW MPOHNUAEMOCTW, TEH30P MarHUTO3rNeK-
TpUYeCcKUX Moaynen 6e3 y4eta BO3AENCTRYOLWNX (PaKkTOPOB;

2) TEH30p NbEe303NeKTPUYECcKUX MOLYNeN, TEH30p NbE30MAarHUTHbLIX MOAYMNen, TEH30p MOAYNen ynpyro-
CTWU, TEH30pP OU3NEKTPUYECKON NPOHMLAEMOCTH, TEH30P MarHUTHOM NPOHULAEMOCTHU C YY4ETOM BO3AEUCTBYIO-
LWMX haKTOpoB (TeMMNepaTypbl, CTapeHus, Brarn, U3ny4yeHus u ap.).

4.6 K3 AnA YACNeHHOIro mogenMpoBaHMAa KOMNO3IMUMOHHBIX MaTtepuanoe

K3 ans 4yncneHHoro MogenMpoBaHns KOMMNO3ULMOHHbLIX MaTepruanos KnaccuuumMpyoT No chnegyowmnm
OCHOBHbIM MPU3HAKaM:

- no Tuny K3;

- no nopagky K3;

- no Tuny rpaHuy K3;

- no TUNy annpokcumauum K3;

- o TUNYy UHTerpupoeaxma K3.

4.6.1 Mo Tuny K3 nogpasgenstoTcs:

- Ha TeTpasgpanbHble K3;

- rekcaroHarnbHble K3;

- npuamMmartmnyeckne K3;

- TMBpuaHble K3.

4.6.2 Mo nopsagky K3 nogpazgensiorcs:

- Ha K3 1-ro nopsaaka;

- K3 2-ro nopsigka;

- K3 bonee BbICOKOro nopsaka.
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4.6.3 Mo Tuny rpanuy K3 nogpasgenstoTcs:
- Ha K3 ¢ npAMOnMHEAHbIMIX rpaHnLaMu;

- K3 ¢ KpMBONUHEMHbLIMU rpaHULaMu.
4.6.3.1 K3 ¢ KpMBONUHENHLIMUW rpaHUL,aMK NogpasnensoTca:
- Ha uzonapameTtpuyeckme K3;
- cybnapameTtpudeckue K3;
- cynepnapametpudeckne K3.

4.6.4 Mo Tuny annpokcumaunm K3 nogpasnensioTrcs:

- Ha K3 ¢ nuHelHOoM annpokcuMauuen;
- K3 ¢ kBagpaTu4HOi annpokcumaumen;

- K3 ¢ nonvHomMuaneHoW annpokcumaumein Gonee BbICOKOTO Nopsaaka;
- K3 ¢ rmaakoi HenonMHomMuanbHoOW annpokcumaLlnen;

- K3 c Hermagkon annpokcumMauuen;
- KO ¢ cuHrynsipHoi annpokcumaumen.

4.6.5 Mo Tuny nHTerpuposaHusa K3 nogpasgensoTcs:

- Ha K3 ¢ nonHeiM MHTerpMpoBaHuem B K3;
- K3 c HenonHbIM (cokpalleHHbIM) MHTerpupoBaHueM B K3.

4.7 NocnepoBaTenbHOCTb NPoOBeAeHNA YACTEHHOrO MOAENTMPOBaHNA KOMMO3ULMOHHBbIX

MaTepuwanoB

4.7.1 YucneHHoe MOOENUPOBAHNEKOMMO3ULMOHHLIX MaTepranos COCTOUT M3 CNeayrLlMX nocrnenoea-
TenbHbIX 3TarnoB:
1) Boibop 1 obocHoraHue npumeHeHns NMOYMKM, obecneunBaroLLero BO3MOXHOCTb aAeKBaTHOMO YuC-

JNIEHHOro mMmogennpoBaHMA KOMNO3VMUNOHHBIX MaTepranos.

2) MNocTtaHoBKa 3agaqu.

(o204 IE N o+ ]

) BbiGop mogenei KOMNO3ULMOHHBIX MaTepranos.

) PaspaboTka reomeTpuYeCcKMX Moaenein KOMMNO3ULNOHHBIX MaTepuanos.
) Paspabotka KOMAM nnm MN30.

) PacueT cBOMCTB 1 NoBeOeHUA KOMMO3ULMOHHbLIX MaTepuanos ¢ ucnonsaosaHuem MO YMKM.

7) AHanus 1 oueHKa afeKBaTHOCTU Pe3ynbTaToB pacyeTos.
8) Mogudukauns MaTemMaTuy4ecknx W/MnM KOMMbIOTEPHbIX MOAENer no pesynsratam pacyeTta (ecnwu
ecTb HeoBXoAMMOCTb).
O6LWnin anropuTM NpoBeaeHUsa YNCNEHHOTO MOAENMPOBaHUSA METOLOM KOHEYHbIX 3MeMeHTOB KOMMO3u-
LIMOHHBIX MaTepuanoe, B T. 4. B COCTaBe W3Oenuid u3 HUX (geTtanei, aNeMeHTOB KOHCTPYKLMA, KOHCTPYKLMIA)
Ha OCHOBE KOMMbLKTEPHLIX U MatemaTudeckux 3D-mogeneil komMnosuTos, NpeacTaenawmx cobon M30 unu
AN, npvBeaeH Ha pucyHke 1.

MpumeyaHue — PekomeHoyemasi nocneaoBaTenbHOCTL AEWCTBUIA NPYU YUCMEHHOM MOOENVPOBaHWM Hanps-
KEHHO-Ae(POPMUPOBAHHOIO COCTOSHUS CIOXHbIX 3MEMEHTOB KOHCTPYKLWIA U3 KOMMO3ULMOHHBIX MaTeEpPUanoB W/unwm ¢ npu-
MEHEHWEM KOHCTPYKLMIA /MKW SNEMEHTOB KOHCTPYKLIMWA M3 KOMMO3MLMOHHBLIX MaTepuanos — no FOCT P 57700.10.

4 PaspaBotka
K3M M KM

6 AHanu3 1 oueHka
afeKBaTHOCTH
pesyneTaTos

1 Bbibop
1 0BoCHOBaHUe
MO YUMKM

e

2 MNocraHoBka 3afa4uu
YMCMEHHOrO
mogenuposanns KM

.-

3 Cozpanve
recMeTpU4ecKon
mogenu AN KM

5.1 Mpunoxexne
Harpyaok u Y

5.3 Pewenve
3apaum Ha AN

5.4 MNporHosupoBaHne
cBoiicTs KM

Mpenpoueccop

5.2 Beog
XapakTepuCTUK
komnoHeHTos KM

Peluarens

PucyHok 1 — OBwwmn anropuT™M NpoBegeHnst YUCIIEHHOTO MOAENMPOBaHNS

4.7.2 Bbibop un o6ocHoBaHMe npuMmeHeHus MO YMKM
Mo YMKM pgomxHo cooTBeTCTBOBaTbL 4.3.
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4.7.3 NocTtaHoBKa 3apadu

[NocTaHOBKa 3agaqun BKNoYaeT B cebs:

- BbIbOp pelwaemoil 3agaym B cCOOTBETCTBUN C 4.1;

- OCHOBHbIE OONYyLLEeHUsl, KOTOpble AenakwTcs B Npolecce uaeanuiauun peansHoro obbekta ons npo-
BeAEHUA YNCTNEHHOTO MOAENNPOBaHWUS;

- BbIGOP MOAENMPYEMOTrO KOMMO3ULMOHHOMO Matepuana B COOTBETCTBMM C knaccudukaumein, npueeeH-
HoW B 4.4;

- BbIGOp CBOWMCTB MOAEMNMPYEMbIX KOMMO3ULWOHHBIX MaTtepMarnoB B COOTBETCTBUN C Knaccudpukaumen,
npueeneHHou B 4.5;

- BblOOp MopOenei CBOMCTB KOMMNO3ULWOHHLIX MaTepuanoB U UX KOMMNOHEHTOB B COOTBETCTBMMU C KNac-
cudmkaumen, npueegeHHon B 4.5;

- TEOMETPUYEeCKNe XapakTePUCTMKN CEYEeHU 1 pa3MepoB;

- CBELEHWS MO Harpy3Kam 1 3akpenneHusam.

4.7.4 PazpaboTKa reoMeTpUYECKUX Mogener KOMMNO3NLMOHHbLIX MaTepuanos

Mpw paspabotke M KM cnenyeT cobrnitogats criefyoline pekoMeHaauum, TpeboBaHus v JONyLEHUS:

- pekoMeHayeTcs BbibupaTs reomeTpuyeckme mogenu Al KOMNO3ULKMOHHOrO MaTepuana us 6assl moge-
nen AN NO YMKM (B cnyyae, ecnu gaHHasa basa senaeTcsa cocTaBHon YyacTeto [10 HMKM);

- reomeTpuyeckasa mogens Al KoMNo3nUWMOHHOIo MaTtepuana aomkHa ObiTe NpeaBapuTenbHO NpoBepe-
Ha Ha Hanu4ve ged)eKkToB, NPeXae BCero Ans HanonHUTenen KOMNo3MLUOHHOTo MaTtepuana: NoBepxXHOCTen ¢
OCTPLIMW yrnamu, 06bEMOB CyLLECTBEHHO MEHbLLEro pasmepa no cpaBHeHWUto ¢ rabaputamm All, paspbiBOB B
HenpepbIBHOCTU U T. 4. [py HanuuumM ykasaHHbIX AedeKkToB AomkHa BbITE NpoBeAeHA KOPPEKLMSA reoMeTpu-
YyecKon Mopenu;

- JonyckaeTcs ynpoLleHue reoMeTpU4eckon MOgenu Ana YCKOPeHUs reHepalny ceTkM (Hanpumep, Bbl-
NOMHeHWe onepauuii No yaaneHuo NoKanbHbIX MCKPUBEHWA NOBEPXHOCTEN HaMnoMHWTENEN), 3a UCKITKYEHN-
eM 3agayv pacyeTa npefenbHbIX CBOMCTB KOMMO3MLMOHHbLIX MaTepuanoB. PekomernayeTca npoBefeHue cpas-
HUTEMbHbIX PACYETOB NPWU MNPUHATUM PELUEHWUA MO YNPOLLEHWNO reOMETPUYECKOM MOJENMN;

- onsa noctpoeHusa KGM Hagnexallero kayecTea Hag reoMeTpuyYeckMmMu MogensamMmmn noMmMMo KOppeKLumnm
M yNpoLLEeHUs OOMKHbl BbiTh NpoBeaeHbl AeACTBUS N0 NPOBEPKe TBepOOTENLHOW MoAenu Ha Hanuiue cOBo-
€HHbIX NOBEPXHOCTEMN.

4.7.5 Pa3zpa6oTka KOM

4.7.5.1 Paspabotka KOM BknoyaeT B cebs:

- BbiGop TUNoB K3 B COOTBETCTBUM C KNaccudukaLnen, npuseaeHHom B 4.6, 1 BO3MOXHOCTAMMU BblGpaH-
Horo MO YMKM;

- CO34aHWe CETKM KOHEYHbIX 3NIEMEHTOB.

4.7.5.2 O6bwume TpeboBaHusa k obecneyeHuo kayectea KoM

1) Mpwu paspaboTtke KOM ansa nposefeHUst YACNEHHOro MO4ENMPOBaHUs KOMMO3UMLNOHHBLIX MaTep1anos
Heobxoaumo NpUOepKUBaTLCH CNEeYLWNX peKoMeHAaUMA 1 SONYLLEeHWIA:

- pekomeHayeTcs paspabaTbiBate KOM ¢ 4MCriom 311eMeHTOB MeX4y KOMMNOHeHTaMu KOMMO3ULMOHHOTO
Martepmuana no Hopmanu K Ux NoBepxHocTaM meHee 3;

- pekoMeHayeTcs npu paspabotke KM mcnonb3osate K3 BTOporo nopaaka (C NpoMeXyToUYHbIMK y3namm);

- pekoMeHayeTtca npu pa3pabotke KOM (onsi KoppekTHOro yyeta B3anmMogeNCcTBUA KOMMOHEHTOB KOM-
NO3MUMOHHOIO MaTepuana) Mo4envpoBaTh NOBEPXHOCThL pasfena mexay KOMMOHeHTaMy KOMMO3WULMOHHOIO
MaTepuana Kak oToenbHbIi KOMMOHEHT,

- AnA pelleHns 3aa4 pacdeTa NpPOYHOCTHLIX CBOWMCTB KOMMO3ULMOHHbIX MaTepuanosB He pekoMeHayeT-
CHl UICMOMNb30BaTh TPEYrOMNbHbIE U TeTpasapansHele K3 nepeoro nopsiaka npv NpoBefeHU YUCNEHHOro Mofae-
nupoeanusd B 2D- n 3D-nocTaHoBKax COOTBETCTBEHHO;

- gonyckaetcs ucnons3oeaHne K3 HeBbicokoro kavectsa ansa Al KOMNOHEHTOB KOMMO3ULMOHHOMO Ma-
Tepuana, B KOTOPbIX 3aBe40OMO He JOCTUralTcsa npeaenbHble CBONCTBAa 3TUX KOMMOHEHTOB.

2) [ina oueHkn kavecTBa paspaboTanHoin KOM HeobxogMmMoncnons30BaTh ClegyoLme KpuTepum:

- KpUTEPMKW, OCHOBaHHbIE Ha reomeTprMYeckomM coBeplueHcTee K3 (cm. MTOCT P 57700.10);

- KPUTEPUM, OCHOBAHHLIE HA UCCNEeA0BaHUN 3aBMCUMOCTY HANPSXKEHUIA OT KONMYecTBa aneMeHToB B KOM.

MpuMmeyaHus

1 MccnepoBaHve 3aBUCMMOCTM HaNPshKEHWIA OT konudecTsa anemeHToB B KM cocTtouT B npoBeaeHnn nocnenoea-
TenbHbIX PacyeToB C pa3HbiM YucrioMm K3 n Beibope To KOM, anga koTopor BenuynHa HanpsKeHuid He meHsieTcs bonee,
YeM Ha BEMWYWHY, onpefeneHHyo TpeboBaHWAMU K TOYHOCTU PACHETOB.

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23/ 32
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57700.42-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68058
https://gostexpert.ru/gost/gost-57700.42-2023?utm_source=pdf&utm_medium=68058&utm_term=page

FOCT P 57700.42—2023

2 MNprMeHeHWe Kaxaoro U3 nepeyncreHHbIX KpUTepueB SBNAETCS HeODXOOMMBIM, HO He JOCTaTOYHbIM YCNOoBUEM
paspaboTiku KOM Beicokoro kadecTsa.

3 [Ons noBblleHns oueHkU kadecTBa KOM gonyckaetca Mcnonb3oBaHne AONONHUTENBHbIX KPMTEPUEB, onpeaens-
eMbIX N0 B3aMMHOMY COrNacoBaHWK CTOPOH, UCMONHUTENEM W/WNK 3akaz4ukoM paboT No YMCNEeHHOMY MOOENUPOBaHMUIO
KOMMO3ULIMOHHBIX MaTepuanos.

4.7.6 PacyeTt ¢ ucnonb3osaHmnem MO YMKM
4.7.6.1 PacyeT CBOMCTB KOMMNO3ULIMOHHbLIX MaTepuanoes ¢ ucnonssoeadnemM MO YMKM BknoyaeT B cebs:
- 3ajaHue CBOICTB KOMMoHeHTOB KM aons reomeTpuyeckmx obnacteil, coOoTBETCTBYHOLUKUX UM B 130 nnn AN.

MpumMeyaHue — BBoa xapakTepuCTUK (CBOMCTB) KOMNOHEHTOB KOMMO3WMLMOHHOMO MaTepuarna pekoMeHayeTcs
OCYLLeCTBNATbL U3 Ha3bl KOHCTAHT MOJernen KOMNOHEHTOB (B cny4vae, ecny AaHHas 6a3a ABnaeTcs cocTaBHOW YacTeto [0
YMKM;

- 3afaHue rpaHvydHbelx yecnosui (IY) gna pacyerta ceoicte KM cormacHo BeIDpaHHOW MaTtemMaTUyYecKon
mogenu KM n ee peanusauun B MO YMKM,;

- peweHune 3agad Ha Al u nporHosmnporarue ceorcte KM ¢ npumerHeHnem MO HMKM.

4.7.6.2 Ipwn pacyeTe NporHo3MpyemMblx 3coheKTUBHLIX CBONCTB KOMMNO3NLWNOHHBIX MaTepuanoe BelbpaH-
HbIW TN aHusoTponuu KM gomkeH ObiTb COrmacoBaH C COOTBETCTBYOLWMM TUMOM MUKPOCTPYKTYPLI.

Mpumeyvarnnn

1 CornacoBaHve MOXET OCYLECTBNATLCA BPYYHYHD B pamkax goctynHoro dyHkuymoHana MO0 YMKM, wnu
aBTOMaTV3VPOBaHHO/MOMyaBTOMAaTU3UPOBaHHO.

2 lNpumep cornacoBaHus TWMa aHW30TPONMK 3PAEKTUBHBIX CBOMCTB KOMMO3WLIMOHHBLIX MaTepuance C TUMNOM
MUKPOCTPYKTYPLI Ang hr3nko-mexaHuyeckux ceoncte KM npusegeH B Tabnuue 5.1 (npunoxeHue B).

3 [Onsa anekTpoMarHUTHbIX CBOMCTB COrMacoBaHWe Tuna aHW30TPONuKM KOMMO3WLMOHHOrO Matepuana C TUMom
MWKPOCTPYKTYPbI OOMKHO NPOBOANTLCA HAa OcHOBe dhyHKkUuMoHana M0 YMKM nnn Ha ocHoBe AOKYMEHTanbHO NOATBEPXK-
AEHHBIX U BepU(MLMPOBAHHbIX PE3yNbTaTtoB Hay4HbIX NCCNenoBaHuN.

4.7.6.3 na cokpalweHWs BpeMeHW pacyeToB 40NYyCKaeTcs UCNOoNbL30BaHWE MoAenen MeHbLIen pasmep-
HOCTW, €CNW 3TO AOMYCKaeTCcsl NOCTaHOBKOW 3agaqn (Hanpumep, 2D Bmecto 3D gns ogHoHanpaeneHHo-apMu-
POBaHHLIX KOMMO3WLIMOHHBLIX MaTepuarnos).

4.7.7 AHanuz n oueHKa afeKBaTHOCTU pe3ynkLTaTOB pacyeToB

lMocne npoBefeHWsi pacyeToB OOMKeH ObiTh NpoBefeH KPUTUYECKUA aHanua (aHamnu3 nony4YeHHbIX
pe3yrnsTatoB B COOTBETCTBWMM C 3aJadYamMn MOLENMpoBaHWsi B cOOTBETCTBMM C 4.1 n 06paboTka nonyyeHHbIX
pe3ynsTaToB).

4.7.8 Tpn YUCNEHHOM MOAENUPOBaHUN KOMMO3MLUWOHHbLIX MaTepuanoB B COOTBETCTBUKU C 3ajavyamu
MofenvpoBaHusa no 4.1 gonyckaeTca peanuaauusa MHOM NocrefoBaTeNsLHOCTU NPOBEAEHMSA AaHHOIO NpoLec-
ca npu cobniogeHun TpeboBaHWiA HACTOALLEro cTangapTa.
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MpunoxeHune A
(cnpaBo4Hoe)

Auenka nepuogu4HOCTU KOMNO3IMUMOHHOIO MaTepuana

A.1 Ha PUCYHKe 1 npuneegeHbl NOACHEHWA K NOHATUIO «AYenka nepnogn4HOCTU KOMMNO3WULUWMOHHOTIO Marepuana».

V' — obnacTb BCEro KOMMO3WLMOKHOMO MaTepuana (M3genusa M3 KoMnosuumoHHoro matepuana); Al — a4eika nepuogu4HoCcTK;

V, — uactb obnactu V KOMNO3UUMOHHOMO matepuana, cocraenenHas uz Al napannensHelM MX NepeHoCoM B NPOCTPaHCTEE,;

V, — udactb obnactn V KOMNO3WUMOHHOTO Marepwana, npuierawwlas K ero rpaHuue, kotopas He MoxeT buiTb obpasoBaHa
napannensHsiM nepeHocom All

PucyHok A1

A.2 CBoiicTBa A4ENKM NepUOOUYHOCTH

A.2.1 Al [1] obnagaeT cnefyLWwMMY CBONCTBAMU:

1) napanneneHble nepeHockbl AN B 1-M, 2-X UNKW 3-X KOOPAWHATHBIX HarnpaBneHWsX NO3BOMAT 3aMoNHUTL BCo 06-
nactb V KOMMNO3uTa, 3a UCKNKYEHMEM, BO3MOXKHO, YacTel, npuneranLwmx K rpaHule obrnactn V B COOTBETCTBUM C PUCYH-
kom A.1;

2) Al conepxuT B cebe yacTn Bcex KomnoHeHToB KM;

3) Al obnagaet BceMn CBOMCTBaAMW CUMMETPMM (KNacCoM CUMMETPUW B TPEXMEPHOM MPOCTPaAHCTBE), YTO U KOM-
Mo3nT B LIENom;

4) KOMMO3UTEI C NEPUOAUYECKON CTPYKTYPOWR COCTOAT U3 BonbLioro yucna All.

A.2.2 Nepuoagnyeckas CTpykTypa ¢ Hanmunem Al asnseTcs naeann3npoBaHHOW MOLENbH reOMEeTPUYECKOA CTPYK-
Typbl peanbHbix KM, ang yyeta cnydaiiHbix CBOWCTB pearnbHbix KM MoxeT npumeHsaTbca mogene All co cnyyanHbimM pac-
nonoXxeHMem KOMNOHeHTOB 1Ny obwas mogene MO0 6e3 gonyweHus o nepyuogn4HocTy (cm. [11]).

A.3 HenpepbiBHbIW HanonHuTenb B Al kKoMno3vuuoHHOro MaTepuana

Ha pucyHke 2 npvBeneHbl NOACHEHMSA K MOHATUIO «HEMpPepbIBHLIA HanonHuTens B Al KOMNO3WUWOHHOMO MaTepua-
na» (HenpepbIBHLIM HANOMHUTEND, HE HOMb-MEPHLIN HAaMOMHWUTENB).
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B)
a) HONb-MEPHbIA HAMNOMNHUTENL; 6) OAHOMEPHbI HANOMNHWTENb; B) ABYMEPHLIA HANOMNHUTENb; ) TPEXMEPHbIA HANONHUTENb

PucyHok A.2

MpumevaHne — OBosHaveHWs } 4, Z{; 2o 22’ DX 23’ OTHOCATCS K NPOTUBOMOMOXHBIM (CBA3aHHbLIM) Napam
rpaHeit Al ona pasHbix TUMOB HAMNONHWTENEN (4NA HaNoMHUTENEN NoKasaHbl Napbl TOYEK HA CBA3aHHLIX NPaHAX U Henpe-
PbIBHLIE KPUBLIE, COEAMHAOLLNE UX).
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MpuMep cornacoBaHUA TMMa aHU30TPONUU 3thheKTUBHBLIX (hU3UKO-MeXaHUYeCKUX CBOWCTB

C TUNOM MUKPOCTPYKTYPbI

Tabnuya b.1 —lNpumep cornacoeaHus TUMNa aHN30TPONUM 3PGEKTUBHbBIX CBOMCTB KOMMO3ULMNOHHBIX MaTepuarnos

MukpocTpyk-
Typa KM

Tun aHusoTponum (knacc cummeTpun) achekTUBHbLIX ceorncTe KM

M3oTtponus

TpaHc-
BepcansHasi
n30Tponusi

Keasu-
M30TpOnunst

KeasuTpaHc-
BepcankHas
13oTponus

OpToTponus

MOHOKMMH-
Has cMMMe-
Tpus

AHuz0TpONUA
obuwero suaa

0D KM

1D KM

2D KM

CKM

CBKM

TKM

2,5D KM

3D, 4D, 7D

MpumeydaHue — [NA HEKOTOPLIX TUMOB MUKPOCTPYKTYP BO3MOXHBI HECKOMBKO Pa3NMYHbIX TUMOB aHU30TPOMNUK
B 3aBMCHMOCTY OT KOHKPETHOW peanvaaumy MUKPOCTRYKTYPbI.
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Knioyeskie cnoea: YNClieHHOe MOOENMpPoBaHWe, KOMMNO3ULKMOHHbIE MaTepuarbl, KOMNO3UTbI, MWKPOCTPYKTY-
pa KomnoauTta, npencTaBUTENbHBIN aNeMeHTapHbIn 0b0beM KOMMO3UTa, A4enkKa nepnogm4HOCTHU KOMNO3NTa,
Knacc CUMMETPUM KOMNO3UTa, TN aHU30TponuK, adeKkTMBHbIE CBOMCTBA KOMMO3UTOB, MPOLIECC YACNEHHOTO
MogenupoBaHA KOMMO3UTOB
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Penaktop 3.A. flumaHckas
TexHuyeckuin pegaktop B.H. lNpycakosa
Koppektop O.B. flazapesa
KomneloTepHas Bepctka M.HO. JlumoskuHou

CpaHo B Habop 19.12.2023. [MognucaHo B nedatb 10.01.2024. dopmar 60%84%. [apHuTypa Apuan.
Yen. new. n. 3,72, Y4.-u3g. n. 2,98.
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