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Pedepar

JumioMHas pabota coaepkuT 46 ctpanuil, 9 UCMOIb30BAaHHBIX UCTOUYHUKOB.

KmoueBbie cimoBa: HECKHUMAEMBIE MATEPUAJIBI, HAIIPSKEHHO-
JE®OPMHNPOBAHHOE COCTOSAHUE, METOJ KOHEYHbLIX 3JIEMEHTOB;
MACCHUB I'OPHBIX TIOPO1, ANSYS WORKBENCH.

B nunuoMHo# paboTe moka3zaHbl MOJENH U3 PAa3HBIX Pa3/iesIoB MEXAHUKH, B KOTOPBIX
UCIIOJIb30BaHbl Pa3HbIE BUJbBI ONEpaTopa IPOOHOTO HHTErpo-aud@epeHirpoBanus.
[TokazaHbl OCHOBHBIE METO/IbI petieHus AU dHepeHIUaNbHBIX YPABHEHHUH ¢ JPOOHBIMU
IPOU3BOJHBIMH.

Henstmu AUTIIOMHOM paOOTHI SBJIAIOTCS I€MOHCTPUPOBAHUE Pa3HOOOPA3ZHBIX MOJENEH
C MPUMEHEHHUEM JPOOHOTO UHTETpo-audPepeHIIMpOBaHNS, TOKA3 METOI0B PEIICHUS U
pelIeHne YpaBHEHHS pACIPOCTPAHEHHUSI BOJIH B PA3JIMYHBIX MOJENSAX BSI3KOYNPYTOCTH.

JUisi TOCTHXKEHWs TOCTABIICHHBIX IEJe TMONb30BAIKMCH: PA3IUYHBIMU MOJACIISAMHU
BS3KOYNPYTOCTH, alroputMom MaiiHapau, npeoOpazoBanuem Jlammaca, MOMAENbIO
“(dpakTa’abHOr0* OCHIIIIATOPA, MOACIBIO TEIIONPOBOJHOCTH, MOJIEIBIO Pa3IOMOB B
r€OMEXaHHUKe.

B aumnomuo#l paGoTe MONy4YEeHBI CHEAYIOMIME pPe3yJbTaThl: PEMICHbl MOJACNU
“(dpakTaIBHOTO™  OCHWJUIATOpPA,  TEIIONMPOBOJHOCTH,  paszioMoB.  [lomydeHsl
ACUMIITOTUYECKUE PEUICHUS YpPaBHEHUW pACHpPOCTPAHEHHsS BOJH B Pa3IMYHbBIX
MOJIEIIAX BA3KOYIIPYTOCTH.



Abstract

The diploma work contains 46 pages, 9 sources.

Keywords: FRACTIONAL RIEMANN-LIOUVILLE DERIVATIVE, FRACTIONAL
RIEMANN-LIOUVILLE INTEGRAL, FRACTIONAL DERIVATIVE OF
RIEMANN-LIOUVILLE, FRACTIONAL DERIVATIVE OF CAPUTO, LAPLACE
TRANSFORMATION, MINARDI ALGORITHM, VISCOUS ELASTIC MODELS.

In the thesis, models from different branches of mechanics are shown, in which
different types of operators of fractional integro-differentiation are used. The main
methods for solving differential equations with fractional derivatives are shown.

The objectives of the thesis are to demonstrate a variety of models using fractional
integro-differentiation, to show solution methods and to solve the wave propagation
equation in various viscoelasticity models.

To achieve the set goals, the following were used: various viscoelasticity models,
Mainardi's algorithm, Laplace transform, “fractal” oscillator model, thermal
conductivity model, and fracture model in geomechanics.

The following results were obtained in the thesis: the models of the “fractal” oscillator,
thermal conductivity, and faults were solved. Asymptotic solutions are obtained for the
equations of wave propagation in various models of viscoelasticity



