dbyHKIMN 3a1aHHOMY TIPOCTPAHCTBY. MBI MOJIyuaeM KPUTEPUH ee pasperi-
MOCTH B TEDMHUHAX MEPbI, COOTBETCTBYIOIIEH y3aaM nHTepnossuui. [To MHO-
xectBy A onpenensiores bynkmuu @ (a) (em., manpuwmep, [2]).

Teopema. Crenyomue yTBEePKICHASA SKBUBATCHTHDL:

1) Nocnenosarensuocrs A = {ay, }52; C C saBisiercs HHTEPHOIAIAOHHOM
HOCJIE0BATEIBHOCTBIO B mpocTpancTse [p(r), 00) p.

2) Brimonmsiercst cOOTHOIIIEHNE:

. O (a) da
sup sin 6 ——— = < 00.
2€C, ala + sin )
0

[1] JleonTheB A.®. O6 MHTEPIOIMPOBAHUE B KJIACCE HEJIBIX QYHKIHMHA KO-
Heuroro nopsaka // Jokn. AH CCCP, 5 (1948), 785-787.

[2] Mamorun K.I'. 3azaya KparHOil UHTEPHOJALUM B IOJYIJIOCKOCTH B
KJIACCE AHAJIUTUYECKUX (DYHKIHMI KOHEYHOrO MOPSJIKA U HOPMAJIBLHOIO
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Pacmmpenne mojsyrpynn ¢ HOMOIIBIO JU3APATIBHON IPYIIILI U
moJstyrpynmnoBbie C*-ajiarebpsol

@ JIumauyeBa E.B.
Kazanckuii TocyTapCTBEHHBIHN 3HEpTreTUYUeCKnil yHuBepcuTeT, I.Kazann,
Poccus

B crarbsax [Il, 2] 6put0 HavaTo m3ydeHune B3amMOCBs3eil MEXK/Iy PacCIId-
PEHHUSAMHU TOJIYTPYIIN U CTPYKTYPO# COOTBETCTBYIOMIUX MONYyTPYyHHOBBIX C*-
anrebp. B mokmasme o0CyKIaI0TCI HEKOTOPDIE MAJTbHEHIINE Pe3yIbTaThl, MO~
JIyUYEHHBIE B 9TOM HAMPABJIEHWN. B 9aCTHOCTH, TaH OTBET Ha BOMPOC TPodec-
copa I'T. AmocoBa 0 CIOPBEKTUBHOM TOMOMOP(MU3ME TOIYTPYIINBI Ha, TU]I-
PAJIbHYIO TPYIIILY, KOTOPbIH ObLT 3a1aH aBTopy Ha KoHdepenun MPDSIDA-
2021 (M®TU, Honronpyausiii, 30 utonst — 9 uross, 2021).

Iycrs Z — agpurusaas rpyuna uenbix yuced, Z= := Z \ {0} — mysnbru-
[JIMKATUBHAS MOJIyTPYIIA HEJbIX duces 6e3 uysisi, N — MyJIbTUILITUKATUBHAS
MOIYTPYTINa HATYPAJBHBIX uncel n D, — nnsapanbHas Ipynna nopaaka p.
IMocTpoeno mosmynpsamoe mpousseneHne Z X, Z*, KOTOpOe ABJIAETCA HOP-
MaTBHBIM PaCIIIpeRneM HOJXyTpymnsl Z x N ¢ nomomieio rpymmsl D,,. Ilo-
Ka3aHO, 9TO TOCTPOCHHOE PACHIMPEHUE MOJTYTPYIII SABJISIETCs MIPAREPOBBIM.

Nsyuena crpykrypa nomyrpynmosoit C*-anredper C)(Z %, Z*). doka-
3aHO, UTO OHA SIBJISIETCS TOTOJOTHYECKU TPAIYUPOBAHHON MO AUIIPATHHOM
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rpymne Dy, 1 9TO CyIIeCTBYeT M30METPUIECKHit *-roMoMopduU3M MoIyrpym-
noBbrx C*-ajredp
CHZxN)— Cr(Zxy,Z%).

Uccnenosana crpykrypa C(Z x N)-Momysis Ha MOJIEXKAIIEM IPOCTPAHCTBE
C*-anrebpsr C)(Z 1, Z*). IlokazaHo, 9TO HMeeT MeCTO TOMOTOIHIeCKuil
uzomopdusm CF(Z x N)-momymneii:

Ci(Z %, 2°) = @ CHZ X N),
1

T7Ie KOJIMYECTBO CJIAraeéMbIX B MPAMOi [1-CyMMe PaBHO 2p.

[1] E.B. JIunauepa. Pacumpennst monyrpynt 0 MOpGU3MbI MOy TPY IITOBBIX
C*-anredp. Cubupckuii Mmaremarndeckuii xKypuaJ, 2021, 1. 62, Nol, cTp.
82-96.

[2] E.B. Jlunauesa. O rpajyupoBaHHbIX HOIyrpynnoBbix C*-asrebpax u
rusbbeproBoix Moiyisx. Tpyast MUAH wum. B.A.Crekinosa, 2021, .
313, ctp. 131-142.

Mathematical model of longitudinal-transverse vibrations of a
beam with a moving boundary

@ Litvinov V.L., Litvinova K.V.
Lomonosov Moscow State University, Moscow, Russia

Until now, the problems of longitudinal - transverse vibrations of objects
with moving boundaries were solved mainly in a linear setting, the energy
exchange through the moving boundary and the interaction between longi-
tudinal and transverse vibrations were not taken into account [I]. In rare
cases, the action of the forces of resistance of the external environment was
taken into account [6]. Real technical objects are much more complicated,
for example, with an increase in the intensity of oscillations, the geometric
nonlinearities of the object have a great influence on the oscillatory process.
In connection with the intensive development of numerical methods, it be-
came possible to more accurately describe complex mathematical models of
longitudinal-transverse oscillations of objects with moving boundaries, tak-
ing into account a large number of factors influencing the oscillatory process.
The paper presents a new nonlinear mathematical model of longitudinal-
transverse vibrations of a beam with a moving boundary, which takes into
account geometric nonlinearity, viscoelasticity, energy exchange across the
boundary. The boundary conditions are obtained in the case of interaction
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