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COOTBETCTBOBAaTh Hay4YHas AWCHUIIIIMHA, Y4TOOBI yCneuHo BOWTHU B Ipouecc MEXAUCHUIUIMHAPHOTO OGH_ICHI/U[ " HucC-
IIOJIB30BATh OJJUH M3 Hanboiee IMPOAYKTUBHBIX METOAOB UCCICAOBAHN HAa OCHOBE aHAJIOTUH MCEKAY YTBCPIKACHUAMU,
JI0Ka3aTeJibCTBaMU, TCOPUAMMU. PaCCManI/IBa}OTCH 0COOEHHOCTH UCIIOIB30BAHUS L[I/I(prBLIX OIMCAHUN IS CO31aHuA
METasA3bIKa AJId €CTCCTBCHHBIX HAYK, KOTOPBIC 06LC)II/IH$IIOTC$[ B paMKax HOBOM Hay‘IHOﬁ JUCIHITITTHHBI «]_II/I(I)I)OBOB
€CTCCTBO3HAHUE», KOTOpast U3y4dacT 06]].[146 METOABI IMMOCTPOCHUA U UCIIOJIb30BAHUSA I_II/Id)pOBBIX MOZ[eHeﬁ, IIPOTHO3U-
pOBaHuA, YIIPABJICHUS CIIOKHBIMU CUCTEMAMU. Crarbst OpUCHTHUPOBAHA HAa HAYYHBIX paGOTHI/IKOB, npenonaBaTeneﬁ n
yJamuxcs BbICIINX y'—{eGHLIX 3aBe£[eHHﬁ, 3aUHTECPECOBAHHBIX B YYaCTUH B MEKIAUCHUIIMHAPHBIX UCCIICJOBAHUAX U
COBCPUICHCTBOBAHUHN METOAOJIOTHUH 06YLICHI/ISI Pa3IMYHbIM HAaYYHBIM WU NPUKIIAAHBIM JUCHUITJIMHAM Ha €IMHON METO-
Z[OHOFI/I‘IGCKOI‘/’I OCHOBE.
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Approach to create the Meta language of interdisciplinary scientific communication on the basis of the theory of
information and other mathematical sciences is considered. Features of descriptions to which there has to correspond
scientific discipline are formulated to enter successfully into process of communication and to use one of the most
productive methods of research on the basis of analogies between statements, proofs, theories. In what way to use better
the digital descriptions for creating of meta language for natural and social sciences which unite within new scientific
discipline «Digital Universal Sciences» are discussed. This discipline studies the general methods of construction
and use of digital models, forecasting, management of difficult systems. Article is focused on scientists, teachers and
pupils of the higher educational schools interested in participation in interdisciplinary researches and improvement of
methodology of training in various scientific and applied disciplines on a uniform methodological basis.

YUCJIEHHOE MOJAEJIUPOBAHUE JE®OPMUPOBAHUA
N PASPYHIEHUS HAITOJTHEHHBIX HEPABHOOCHBIMH
HEOPTAHNYECKUMMHA BKIIIOYEHUAMU KOMITO3UIIMOHHBIX MATEPHUAJIOB

I'pomos C.B.

®dezepanbHOe TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUIPEXKICHUE BHICIIIETO
npodeccroHaabHOro 00pazoBanus « HamoHanpHbIH HCCIe10BATENECKUI TEXHOIOTHYECKUH YHUBEPCUTET
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B pabore mpuBeaeHsI pe3ynbTaThl YUCICHHOTO MOJAECTHPOBAHMS 1e(OPMHUPOBAHHS H Pa3pyIICHHs HAMOTHEHHBIX
HEPaBHOOCHBIMH HEOPraHMYECKUMH BKJIIOUYEHUSIMH (KOPOTKHME BOJIOKHA, MHOTOCTEHHBIE YIJIEPOJHBbIE HAaHOTPYOKH,
TpyOKH, MIacTHHUYATHIE BKIIOUEHMS) KOMIIO3UIIMOHHBIX MaTepHanoB. Vcmomp3oBaHME BBICOKOTIPOYHBIX M BBICOKO-
MO/IyJIbHBIX BOJIOKOH II03BOJISICT CO3/1aBaTh KOMIIO3HILIMOHHbBIE MaTepuaibl, 00JIaaolue MajJoi Maccoi, yrnpaBiiTh
(M3UKO-MEXaHNIECKUMH, SIEKTPHISCKUMH, TeIUIO(QU3MIECKUMH CBOHCTBAMH, PETyINPOBATh aHN3O0TPOITHIO ITHX Xa-
PaKTEepPHUCTHK, 00ECIIeunBas JOCTHIKEHHE MAKCUMAJIbHBIX XapaKTePHCTHK B BHIOPAaHHOM HAIPaBIECHUH. YKa3aHHbIE BO3-
MOKHOCTH TTO3BOJISIIOT TIPHMEHSTH TaKHe MAaTepHATIb IS CO3JaHMUs KOHCTPYKINI C BBICOKOH BECOBOH 3()(eKTHBHO-
CTBIO JUIs Pa3IMUHBIX oOnacTell npuMeHeHus. Ha3HadeHune marepuana, TpeOOBaHMsI, pErIaMEHTHPYIOIINE YCIOBUSI €T0
paboTHI B M3AETHAX, ONPEAEIITIOT BRIOOP CXEMBI apMUPOBAHUS, MaTepHaNa MaTPHUIBl U apMUPYIOIIETO HAMOIHATEIS.
Heo6xomMocTh 00ecnednTh BEICOKYIO IIIACTHYECKYIO Je(hOpMaIMio KOMIO3HIIMOHHOTO MaTepHaa JeiaeT LelIecoo-
Opa3HBIM IPIMEHEHHE B Ka4eCTBE MaTepHaIa MaTPUIIBI TEPMOTIIACTHIHBIX TOJUMEPOB, CIIOCOOHBIX TTIEPEXOUTh B BBI-
COKOJIACTUYHOE COCTOSHUE M HE MIPETEPIEBAIOINX XUMUUECKUX PEBpalleHHi B IpoLiecce HarpeBa U OXJIaxAeHUs.

NUMERICAL SIMULATION OF DEFORMATION
AND FRACTURE FILLED NONEQUIAXIAL INCLUSIONS
INORGANIC COMPOSITE MATERIALS

Gromov S.V.
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The paper presents the results of a numerical simulation of deformation and fracture filled nonequiaxial
inorganic inclusions (short grain, multi-walled carbon nanotubes tube, plate inclusion) composite materials. The use
of high-strength and high-modulus fibers allows you to create composite materials that have low mass, to manage
physical, mechanical, electrical, thermal properties, adjust the anisotropy of these characteristics, providing maximum
performance in a selected direction. These features allow you to use these materials to create a design with high
performance weight for various applications. Appointment of material requirements governing the conditions of his
work in the products, determine the choice of reinforcement scheme, the matrix material and a reinforcing filler. The
need to provide a high plastic deformation of the composite material makes it useful as a matrix material thermoplastic
polymers capable of going into high condition and undergoing chemical transformation by a process of heating and
cooling.
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