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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHHX PyOPHK: 30.19.21

Tema guceprauii:
1. JIinifiHi Ta reoMeTPUYHO HEJIiHilHI BisbHI KOJIMBAaHHS 6araTOMAPOBUX IUIACTUH i MOJIOTMX 0O60JIOHOK 3i CKJIATHOO

(opMOI0 TIaHy

2. Linear and geometrically nonlinear vibrations of laminated plates and shallow shells with complex form

Pedepar:

1. O6'exT mociiKeHHs - HeJliHilHI NPyKHI MeXaHi4Hi CUCTEMHU, €JIEMEHTAMU SIKUX € 6araTomapoBi MOJIOoTi
000JIOHKM i IIJIaCTUHU. MeTa - po3po6Ka e(peKTUBHOTO METOLy JOCJIiKEHHS JIiHITHMX Ta FEOMETPUYHO HeJliHInHUX
BiJIbHMX KOJIUBaHb €JIEMEHTIB TOHKOCTIHHUX KOHCTPYKIiH, 5IKi MOZIEJIIOI0ThCS 6araTomapoBUMUA KOMIIO3BUTHUMU
IIJIACTMHAMMY i I0JIOTMMU 000JIOHKAaMU JOBIJIbHOI (POPMMU B IJIaHi 3 Pi3HMMHU YMOBaMU 3aKpilyieHHs MeToau
IOCJIiIKeHHS - KOMIIJIEKCHE 3aCTOCYBaHHSI BapiallilHUX MeToiB Ta Teopii R-dynkuiit (RFM). TeopeTnyHa 1iHHICTD
po60TU - CTBOPEHHSI HOBOTO YMCEJIbHO-aHATIITUYHOTO MeTOA AOCHiIPKeHHs JIiHIMHUX Ta FeOMETPUYHO HETiHIHUX
BiJIbHMX KOJIUBaHb I10JIOTHX OO0JIOHOK. [TpaKTUYHUM pe3yJIbTaTOM POOOTHU - PO3POOJIEHI aITOPUTMU Ta OJl€P>KaHi
4UCeJIbHI Pe3yIbTaTH MOXYTb OyTH BUKOPUCTAHI [71s1 pO3PaXyHKy AMHAMIYHMX XapaKT€PUCTUK OO0JIOHKOBUX

€JIEeMEHTiB TOHKOCTIHHMX KOHCTPYKLii. Pe3yspTaTi nucepTaniiiHoi po60T BUKOPUCTaHI Y HaBYaJIbHOMY IIPOLIECi,



IIPO 1O CBiAYMTb aKT BUKOPUCTAHHS pe3yJbTaTiB qucepTaliilHoi po6oTu. HaykoBa HOBU3HA POOOTHU IOJIATAE Y
HACTYITHOMY: BIepiue Ha6asi Teopii R- pyHKILiH i BapianiiiHux MeToAiB po3pobseHo eeKTUBHUI METO],
IIOCTIiIXEHHSI TeOMETPUYHO HeJiHIMHUX BiIbHUX KOJIMBaHb 6araTomapoOBUX MOJIOIMX 0O0JIOHOK i IJIACTUH CKIaAHO]
(dopmu B I1aHi. MeTon po3po06IE€HO 17151 KJIACUYHOI Ta YTOYHEHOI IOCTAaHOBOK 33]1a4i; PO3BUHYTO KOHCTPYKTUBHI
3acob6u Teopii R-PyHKILii1 415 pO3IISIHYTOrO KJacy 3a/a4 y BUIJISLi NOOYA0BAaHUX CUCTEM 6a3MCHUX (PYHKII;
3aIIPOIIOHOBAHO METO/I 3BEJIeHHSI CUCTEMU HeJliHIHMX audepeHLiaabHIX PiBHIHD pyXy 1o 3anadi Komi y BUnagxy
CKJIa[IHOI 06J1aCTi IJIaHy KOMIIO3UTHUX O00JIOHOK. B aHasliTMMHOMY BUIJISIAL Oflep>KaHO GOPMYJIH AJ1s KoedilieHTiB
3BUYAVHUX HeJiHINHUX AudepeHIianbHUX PiBHIHb, 0 SIKMX 3BEJ€HO BUXiAHY 3aa4y. Po3B'sa3aHi HOBI JiHilHI Ta
reoMeTPUYHO HeJIiHiMHI 3a1ay4i Ipo B1acHI KOJIMBAaHHS 6araToUIapoBUX [10JIOTUX OO0JIOHOK, SIKi MalOTh CKJIATHY
dopmy maHy. JociiKeHo BIJIMB reOMEeTPUYHUX Ta MEXaHIYHUX [TapaMeTPiB, CLIOCOOY 3aKpillJIEHHS Ta CIIOCO0Y
VKJIaIKV 11apiB HA YaCTOTH Ta aMILIITYJHO-4YaCTOTHI XapaKTepUCTUKU. PO3p06ieHni METOI 3aCTOCOBAHO [JIS

PO3B'sI3aHHS MPaKTUYHUX 33/1a4. ['any3p -~ MammnMHOOYAYyBaHHS, aBialiiiHa IPOMUCIIOBICTh, OyIiBHALITBO.

2. Object of research is nonlinear elastic mechanical systems, which elements can be laminated shallow shells and
plates. The aim is the creation of methods and software to research free linear and geometrically nonlinear
vibrations of thin-walled constructions elements that can be simulated by composite shallow shells and plates with
an arbitrary planform and different boundary conditions. Research Methods are combined using variational
methods and the R-function theory (RFM). The theoretical meaning this work is the new numerical-analytic
method for free linear and nonlinear vibrations of shallow shells. Developed algorithms and received numerical
results which may be used for calculations of the shell's dynamical characteristics are the practical meanings. The
results of this work are used in engineering research and educational process of applied mathematics department
in NTU "KhPI". The novelty of the work is developeding an effective method for research of free geometrically
nonlinear vibrations oflaminated shallow shells and plates with arbitrary shape. The method has been worked for
two mathematical statements of the problem: formulated in the context of classical theory and in the context of
the improved Timoshenko's theory; the constructive tools of the R-functions theory were developed as structures
solutions; to reduce the initial system with partial derivatives to nonlinear system of ordinary differential equations
that is to problem by Cauchy the special approach is proposed. New problems of linear and nonlinear vibrations of
laminated shallow shells and plates with the complex planform are solved. Influence on frequency and amplitude
to frequency ratios is investigated from geometrical and mechanical parameters, different ways of clamping, ways
of layer packing and properties of material. The method is also used for solving practical problems. The field is
mechanical engineering, aeronautics, building industry.
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