KomnbiorepHoe mMojieJinpoBaHe NPOYHOCTHBIX
XapaKTEePUCTUK BOJIOKHUCTBIX KOMIIO3UIIMOHHBIX
MaTepuaJJioB Ha 0a3e Moeanm MHOTOYPOBHEBBIX
nepapxXmIecKnux CTPYKTYyp

JAUMUTPUEHKO FOPuil IBAHOBUY

COKOJTIOB ATTEKCAHIP [TAB/IOBUY
e-mail: alsokolo@bmstu.ru

CBOPIINKOB CEPTENl BACUJIBEBUY
KOMHBIOTepHOG MOAECJIMPOBaHNE ITPOYHOCTHBIX XaPaKTCPHUCTUK BOJIOKHUCTBIX KOM-

[TO3UITMOHHBIX MaTepUasoB Ha 0aze MOJEU MHOIOYPOBHEBBIX HEPAPXUIECKUX CTPYK-
ryp! dumurpuenko FO.M., Coxosos AIl., C6opmuxos C.B.

'Hcenenopanye BEIIOTHEHO IIPpH TOAAep:KKe rpanTos IIpesunenta PO MK-4223.2010.8, MK-2498.2011.8



Pabora aBisercs eCTeCCTBEHHBIM MPOIOKEHIEM cepun paboT, OCYIIeCTB/IIeMbIX Ha,
kadenpe «BerancinrepHoi MaTeMaTuku 1 MaTeMaTudeckoit pusukuy MI'TY uv.H.9.Baymana
o pykoBojcTBoM mipodeccopa FO. M. JIumurpuerko. KoMno3umoHHbIe MaTepraibl Ha-
X0JdT Bce Hojiee MIMPOKOE MPUMEHEHNE B PAa3IMYHBIX OTPAC/ISAX ITPOMBIILIEHHOCTH.
Hawubosiee orBercTBEHHBIE y3/bI ABUAIMOHHON M PAKETHO-KOCMHYECKON TEXHUKU BbI-
[TOJTHSAIOT C WCIOJIb30BAHUEM KOMIIO3UTOB. B CBSI3M € MHOBBIMIAIOIINMUCSH TPeOOBaHUS-
MM K TAKTHMKO-TEXHUIECKUM XaPAKTEPUCTUKAM (YBEJMUEHUIO PECypCa SKCILLyATAIUH,
CHUKEHUsT 00l MACChl U TIP.) W3JEIWi U KAYeCTBY UX WCHOJHEHUS B [EJ0M, BCTAET
3ajJava NPOEKTUPOBAHMUS HOBBIX MATEPUAJIOB C 3apaHee 3aJaHbIMU cBolicTBamMu. Kowm-
TMO3UIMOHHBIE MAaTEePUaJbl MOIYT PEMIUTH ITOCTABJICHHBIE 33/1a49M, OJHAKO, BOZHUKAIOT
cepbe3Hble MPOBJIEMbI: HA WX CO3JaHne TPeOYIOTCs CYIECTBEHHbBIE 3aTPATHl KAK Bpe-
MEHHBIE TAK W MATePUAJIbHBIE HA DYKCIEPUMEHTAIbHBIC UCCACIOBAHNA. B CBA3U C 9TUM
OYEBAJHBIM DEIICHUEM B CJIOKUBIIEHCA CATYAlAH IIPEICTABAACTCA NCIOJIB30BAHUE CO-
BPEMEHHBIX BBIYUCAUTEILHBIX PECYPCOB Jijid COKPAIEeHus 00Iero obbema HaTyPHBIX
WCCJIEIOBAHNI 3a CUeT MPOBeJeHNs aHAJOTHIHBIX IUCIEHHBIX dKcmepnMeHToB. 1lenbio
pPaboThI ObLI0 TPOBEIEHNE YNCACHHBIX YKCIEPUMEHTOR 110 HATPYKEHUIO CTPYKTYPHBIX
9JIEMEHTOB KOMIIO3UIMOHHBIX MATEPUAIOB (SU€eK MEPUOJUIHOCTH) C TEIBI0 OIpeJie-
JIGHUSI YIIPYTO-IIPOYHOCTHBIX XaPAKTEPUCTUK KOMIIO3UTOB. B Kadecrse npumepa ObLiu
BBIOPAHBI TKAHEBBIE BOJOKHUCTHIE KOMIO3UIIMOHHBIE MATEPUAJIbl JIBYX THUIOB TLIETE-
HUST: TOJOTHIHOTO U caruHoBoTo. Oba MaTepuaia MOIEJINPOBAJNCH KaK 00JIaJaioIme
IBYXYPOBHEBON MUKDPOCTPYKTYPO# KarKIblii, Ie BePXHUI ypOBEHbL ObLI MPENCTABICH
AYeHKON MEePUOANYHOCTU OIPEE/IAIoNedl XapaKTep IepeleHud KOMIICKCHBIX HUTEHH,
a HIDKHUN yPOBEHDb Jjid 060UX MATEPUaIoB ObLIT OIpee/ieH OJNHAKOBO SYUeHKON mepu-
opmunoctu 1D apmupoanHoro kommnosuta. s 1ocTuykenus 1eiu ObLIN TOCTABJIEHBI
caenymomue 3a0aYn:

1. Pazpaborarb MareMaTnyecKyto MOJeJib YIPYI'O-IIPOYHOCTHBIX XapaKTePUCTUK KOM-
TTO3NINOHHBIX MaTePNaJjIOoB, C UCTTOJIB30BaHUEM METOda MHOI‘prOBHeBOﬁ ACUMIITO-
tuaeckoit romorenmzarmu (MATY) [?].

2. Pazpaborars 9ncaeHHBII aJATOPUTM W aBTOMATH3MPOBAHHOE TTPOTPpaMMHOE obecre-
YeHHUEe IIOUCKA YIPYTOo-IPOYHOCTHBIX XapPaKTEePUCTUK KOMIIOZHUIIMOHHLIX MaTepua-
JI0B, 06J1aAI0TIIX TTEPUOIUIECKOH MHOTOYPOBHEBOH MePaPXUYIECKON CTPYKTYPOIL.

B kagecTBe MeTOmOB peasin3aiium ObLIN BHIOPAHBI:
1. 3wk mporpammuposanust C/C-+-+;

2. MCMOJIB30BAHNE CIEINaIn3nPOBaHHON nporpaMMuoil miaardopvel GCD B kade-
CTBe OCHOBHI Jijid pa3zpaborku MKD perrtareseii, pazpaboranHoii Ha Kadeape «Bbi-
YUCTUTEBHON MaTeMATHKY U MaTeMaTudeckoii pusukmy MITY um.H.9.Baymana,
BKJTFOYAOIeil 6a30Bble BHIYUC/IUTE/IbHBIE U BCIIOMOTATEbHBIE OUOJIHOTEKN METO-
JI0B: aCUMIITOTAYECKOTO OCPEIHEHNsI, KOHEUHBIX JIEMEHTOB; OubIn0TeKy BEKTOP-
HBIX OTIEPAIUil U CPEJICTB Ipe- W MOCT- MPOTIECCHHTOBLIX Ollepalinii BBOIA,/BBIBO/IA
JAHHBIX;

3. HMCIOJIB30BaHNIE CIIENUAJIM3UPOBAHHBIX aJI'OPUTMOB XPaHECHUA Pa3PEKEHHBIX MaT-
pun 2KEeCTKOCTU 1 METOJ0B pa6OTbI C HUMHU.

B pabore Obl1 NpeIOkKeH HOBBIA MOAXOA K MUKPOCTPYKTYPHOMY HUCCJIETOBAHUIO
YIPYTO-TPOYHOCTHBIX XaPAaKTEPUCTUK TKAHEBBIX BOJOKHUCTBIX KOMITO3MITUOHHBIX Ma-
Tepuasos. VICIonab3ysa paHee MOJIyYeHHbIe PE3YIbTAThl YUCTEHHON anpoballun MeToia
acummrornaeckoro ocpegnenus (MAO)[?, 7, ?|, reopust KoToporo 6blia npeiozkKeHa B
paborax|?, ?|, 6bL1 pazpaboTaH HOBBII METO MHOTOYPOBHEBON ACHMIITOTHYIECKON TO-
morennsaiun (MAT)[?], nossosmBInii 06061 TE METO/| ACUMIITOTHYECKOIO OCPE/IHe-



aHhe IIPDOYHOCTHBIX XapaKTepHCTHK BOJIOKHHCTBIX KOMHIO3HIHOHHBIX MaTepHaJ/IOB Ha base Moze/ 1l MHOI'OYPDOBHEBBIX .

HUA HA CAyYail d9€eK MEePUOAMIHOCTH, ODIAMAONINX CA0XKHON MHOTOYPOBHEBON MUK-
pOCTPYKTYpoOii apmupoBanns. HoBblil MeTO/1 IPUBES K HEOOXOIUMOCTH PENIEHUsT CIEIT -
AJTBHOTO KJIACCA «JIOKATBHBIX 3a/1a9» HYJ1eBOro ypoBHs (77) Ha gueiikax nepuoguaHOCTH
MozeIed MUKPOCTPYKTYPBI KOMIIOBUTA.
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rae V - obsacte YAl o — Ten3op manpsikeHuil; € — TeH30p MajbIX Aedopmarinii;
U — BEKTOp IlepeMelienuii; h — BeKTOp BHeIIHell HOpMaJINl K IIOBEPXHOCTH X,g 007a-
cru V; «, 8 — HOMEpa KOMIIOHEHT C Pa3/IUYHBIMU CBORCTBAMU B MOJEJNA AYEHKU Iie-
puonnunoctu. IlepBoe ypasrenue (??) — ypaBHeHHWEe DaBHOBECHsI, BTOpoe — (hHU3MUIe-
ckue(Onpesessione) COOTHONEHNST U TPETHE — COOTHOIEHnsT Ko, gatee CaeayorT:
IpaHWYHbBIE YCIOBHUS, YCJIOBUs MJI€ATBHOTO KOHTAKTA U CIEUAJBHBIE YCJIOBUS MEPUO-
OWIHOCTH, TOSBJIAIONINECH 33 CIeT mepuoanteckoit crpykTypbl KM B mesiom u ycioBus
HopmupoBku no fIl. Pemas nokanpable 3amaun (7?) u UCIOMB3ys OMEPAIUU OCDET-
meansa 1m0 All mjgg KaxKA0ro CTPyKTYpPHOTO YPOBHH, ObLIM MOMy4YeHBI 3MHPEKTUBHBIC
YIPYTHe XapaKTePUCTUKNA HCCJIE/IyEeMbIX MATEPHUAJIOB, a TaKKe ObLIN OIpe/esIeHbl 110-
Jish KOMIIOHEHT TE€H30Pa KOHIEHTPAIuii MuKpoHanpszkenuit. /s onpeaenenus: ynpyro-
IIPOYHOCTHBIX XAPAKTEPUCTUK OBLI MCIOIH30BAH TEH30DHO-IIOJUHOMUAIBHBIA KpUTE-
puii mpounoctu [as-By [?, ?|. B pabore 6bL1H paspaboTaHbl: OPUTHHATHHBIE MAaTe-
MaTHIecKnue Momean TKaueBbix KM; paspadoran IOTMOTHUTENIBHBIN MOIY/Ib K CHCTEME
npoBeJieHns nHxKeHepHbIX pacueroB GCD, KOTOPHIl TTO3BOJINII PEIATE TOCTABICHHBIE
3aja9u; pazpaboTaHbl U ampPOOUPOBAHBI BEICOKOTIPOM3BOAUTEILHBIE AJITOPUTMBI PEITie-
aust CJIAY Gombimolt pa3sMepHOCTH: MeTOJ COMpsKeHHBIX TrpaauenToB, merton CSIR
(«Skyline format»)[?].
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