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PE®EPAT

HccnenoBanrie cBOOOAHBIX BRICOKOYACTOTHBIX KOJIEOAHUN HAHOPA3MEPHOI'O CTEPIKHS
C MEpEeMEHHBIMU MTapaMeTpaMH Ha OCHOBE ABYX(a3HOI HEJIIOKaTIbHON TeOpuun
ynpyroctu/ Caneiiko Anekceit MuxainnoBud; MexaHHMKO-MaTeMaTHIECKUMA
dakynbTeT, Kadbenpa 6uo- n Hanomexanuku; Hayd. pyk. .. Muxacés.

Junnomuas paboTa COJIEPKUT:

e 27 CTpaHMII;
e | nmpunoxeHue;
e 0 UCIIOJIB30BAHHBIX HCTOYHUKOB.

[enpro qumIOMHON pabOTHI ABJISIETCS] MOJIETUPOBAHKIE CBOOOIHBIX KOJIEOAHUN
HEHOPOJHOTO0 HAHOPA3MEPHOTO CTEPIKHS C UCIIOJIb30BAaHUEM ABYX(Pa3zHoi
HEJIOKAIBHOW TEOPUU YIPYTOCTU. AKTYaJbHOCTh IaHHOW TEMBI 00YCIIOBICHA
MOBBIIIEHHBIM BHUMAHUEM HCCJIEIOBATENEH K MOJAEIMPOBAHUIO MEXaHUYECKOTO
MOBEJICHNS] HAHOPA3MEPHBIX 3JIEMEHTOB (HaHOCTEPKHEN, HAHOOATOK, HAHOIIJIICHOK),
UCIIOIb3YEMbIX B COBPEMEHHBIX HAHOTEXHOJIOTUSIX.

B nuniomHoOM paboTe MoMydeHbl CIeIyIoNue pe3yIbTaThl:

e ll3ydeHa HETOKAJIBHYIO TEOPUIO YIIPYTOCTH DPUHIEHA.

e Brireneno unrerpoauddepeHIaIbHOEC YpaBHEHUE, OMMCHIBAIOIIECE TUHAMUKY
HEJIOKAJIbHO YIIPYTOr'0 HEOJHOPOAHOIO CTEPKHSL.

e BriBeneHo ’xBuBasiecHTHOE AU depeHITnaIbHOE YPaBHEHNE U JOTIOTHUTEIIEHOE
TPAHUYHOE YCIIOBHE.

e l3yuen acumnrotnueckuii BKb-meron qis uccienoBanusi BBICOKOYaCTOTHBIX
KOJIeOaHU ¢ IJTMHOM BOJHBI, COU3MEPUMON ¢ BHYTPEHHUM MacIITadoM.

e PermieHsl kpaeBbie 3a/1a41 U YUCIEHHO MOJTYYEHbBI 3aBUCUMOCTH COOCTBEHHBIX
4acTOT OT ITapaMETPOB HEJIOKAJIBHOCTH.



ESSAY

Study of free high-frequency vibrations of a nanoscale rod with variable parameters
based on a two-phase nonlocal theory of elasticity / Saleiko Aleksey Mikhailovich;
Mechanics and Mathematics Faculty, Department of Bio- and Nanomechanics;
scientific hands. G.l. Mikhasev.

Thesis contains:
* 27 pages;

* 1 appendix;

* 6 sources used.

The aim of the thesis is to simulate the free vibrations of an inhomogeneous
nanoscale rod using a two-phase nonlocal theory of elasticity. The relevance of this
topic is due to the increased attention of researchers to modeling the mechanical
behavior of nanoscale elements (nanorods, nanoballs, nanofilms) used in modern
nanotechnology.

In the thesis obtained the following results:
» Studied a nonlocal theory of elasticity of Eringen.

* Derived an integro-differential equation is that describes the dynamics of a
nonlocally elastic inhomogeneous rod.

« Derived an equivalent differential equation and an additional boundary condition.

» Studied the asymptotic WKB method for studying high-frequency oscillations with
a wavelength commensurate with the internal scale.

» Solved boundary-value problems and numerically obtained eigenfrequency
dependences on nonlocality parameters.



PED®EPATDI

JlacnenaBaHHe cBaOOIHBIX BHICOKAUAIIYBIHHBIX BaraHHSIY HAHOPAa3MEPHBIX CTPBIKHS
3 3MEHHBIMI MMapaMeTpami Ha aCHOBE JIByX(a3Hail HeJIOKaIbHOM TIOPHIl IpyrKaciii /
Caneiixo Ansikceit Mixainasiu; MexaHnika-MaramaTeIuHbl akyabTIT, Kadeapa Ois- i
HAHOMEXaHHKH; HaBy. pykK. ['.I. Mixac¢y.

JIpIrimoMHas mpana 3Msinrgae:
27 CTapoHaK;

* | manmarak;

* 6 BBIKAPBICTAHBIX KPBIHIII.

MbTaii npITIOMHAM Tparisl 3'1yIIsieria MaadIsiBaHHe CBaOOTHBIX BaraHHSY
HEJTHOPOJHOTO0 HAHOPA3MEPHBIX CTPHIXKHS 3 BRIKAPBICTAHHEM ABYX(a3Hait
HEJIOKAIBHOU TAOPHI1 pyTKaciii. AKTyaabHACIh JaJ3€Hail TAMBI a0yMoyiieHa
NaBbIIIAHBIM yBarail 1aciequblkay ga MaJ3JsBaHHsS MeXaHIuHara naBoj3iHay
HaHOPa3MEPHBIX AJIeMEHTay (HaHOCTEp KHEH, HAHOOAIOK, HAHOTUICHOK), SIKist
BBIKApPBICTOYBAIOIIIA ¥ Cy4YaCHBIX HAHATIXHAJIOTISX.

VY ApiroMHal npaibl aTpbIMaHbl HACTYITHBIS BBIHIKI:
* BeiByuyaHa HesoKaabHasi T20PBIS MPYyrKacii DpUHTeHA.

* BriBe3ena iHTATpaaplPepIHUbIIIbHAC payHAHHE, IKOE allicBae JbIHAMIKY
HEJOKAJIBHO IIPYyrKara HeaJHapo Hara CTpbIKHS.

* BriBe3eHa skBiBasieHTHae IbIQEepIHIIbIATIbHAC payHAHHE 1 AaIlaTKOBask MexKaBast
YMoOBa.

* BriByuans! acimnrateiubl BKb-meTan s qacinenaBanHs BbICOKaualTdblHHBIX
BaraHHAY 3 Aay>KbIHEN XBalll, CyBRIMEPHA 3 YHYTpaHbIM MalTadbam.

* Bripammansr kpasiBeIsl 33724961 1 KOJIbKACHA aTPHIMAHBI 3aJICKHACI YITACHBIX YaCTOT
aJl mapaMeTpay HEJTOKAJIbHOCTH.



