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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 55.03.03

Tema guceprauii:
1. MeTonu aHasnizy reOMeTPUYHO HeJIiHIHUX KOJIMBAHb I10JIOTUX 0OOJIOHOK i IJIaCTHUH CKJIaHOI GOopMU

2. Methods of analysis of the geometrically nonlinear vibrations of shallow shells and plates with complex form

Pedepar:

1. O6'eKT BOCIiIPKEHHS - HEJIiHIVHI IPY>KHI MEXaHiYHi CUCTEMU, €JIEMEHTAMU SIKUX MOXXYTb OYTU I10JIOTi OO0JIOHKH i
IJIACTUHU AOBiNbHOI popmMu I1aHy. MeTa - po3po6Ka e(peKTUBHUX METOLIB JOCIiI)KEHHS BiIbHUX T€OMETPUYHO
HeJIiHIHYX KOJIMBaHb €JIeMEHTIB TOHKOCTIHHUX KOHCTPYKLH, 110 MOJIEJIIOI0ThCS! [I0JIOTUMU 000JIOHKaMU i
IIJIACTMHAMU JIOBiNbHOI GOPMHU B IJIaHi 3 PI3HUMU YMOBaMU 3aKpillJIEHHS, a TAKOX po3pobOKa Bif[IOBiIHOrO
[IPOrpaMHOro 3abe3nedyeHHs. MeToau AOCTiI)KeHHS - KOMIUIEKCHE 3aCTOCYBaHHS Teopii R-dyHKii, BapiauiiHOro
meTony Pitua, npouenypu ['anbopkiHa, 069UCIIIOBAIBHUX METOZIB, B TOMY 4KcCii, MeTony Pynre-Kyrra. TeopeTtudna
I[iHHICTb POOOTH MOJISATAE B CTBOPEHHI HOBOT'O YMCEJIbHO-aHANITUYHOTO METO/Ia JOCiIPKEHHS BiIbHUX
reOMETPUYHO HEJIHIMHMX KOJIMBaHb [10JIOTMX 0O0JIOHOK Ta IUIACTUH CKJIANHOI (GOPMHU IJIaHY i PI3HUMU BUAMU
KpaloBUX yMOB. [IpaKTUYHUM Pe3yJIbTaTOM POOOTU € PO3POOKA aIrOPUTMIB i IPOrpamMHOro 3abe3nedeHHsl, o

II03BOJISIE aBTOMATU3yBaTU MTPOLIEC PO3PAXYHKY HEJIiHITHMX KOJIMBaHb €JIEMEHTIB TOHKOCTIHHUX 000JIOHKOBUX



KOHCTPYKLiil. HaykoBa HOBU3HA POOOTH IOJISITA€ Y HACTYITHOMY: 3a[IPOIIOHOBAHO HOBUI YMCEJIbHO-aHAJIITUYHUI
METOJI, OCJIiIPKEHHS HeJIiHIMHUX KOJIMBaHb i30TPOITHUX MTOJIOTMX 000JIOHOK OBiIbHOI (hOopMU IJIaHY, KUK
0a3yeTbCs Ha BUKOPUCTaHHI Teopii R-QyHKLil i BapialiiHUX MeTOiB; ojep>kaHo GOPMYJIH 171l BUSHAUEHHS
KoedilieHTiB HesliHINHOro AudepeHLialbHOro piBHSAHHA TUMA PiBHAHHA [y(diHra, 10 SKOro 3BOIUTHCS BUXITHA
HeJIiHiMHA KpaloBa 3a71a4a; y3araJbHEHO METOJ, AOCIIIKEHHS HEJIiHIMHNX KOJIMBAaHb THYYKUX IJIACTUH, B OCHOBY
SIKOT'O [TOKJIQZIEHO JIiHeapu3allilo reOMeTPUYHUX CIIiBBiIHOLIEHb, AJIs JIACTUH CKJIaHOI (OPMHU IJIaHY Ta 3 Pi3HUMU
rpaHMYHMMHU YMOBaMHU; PO3po6JieHi MifIXo BUKOPUCTAHO JJ1s1 BUBYEHHSI BIUIMBY MEXaHIYHUX Ta FEOMETPUYHUX
IIapaMeTpiB Ha aMILTITyJHO-4aCTOTHI XapaKTE€PUCTUKU [10JIOTUX 0O0JIOHOK Ta IJIACTUH, B TOMY YMCJIi 6aHOAKHO]
[I0JIKM po60Y0i JIoNaTKy TypOiHYU, €eJIeMEHTIB OGIIMBOK Pe3epByapiB 3 TEXHOJIOTNIYHMMHU OTBOPaMU Pi3HOI
reoMeTpuyHoOi popmu. PesyabraTu guceprauiiHoi poO0TH BUKOPUCTOBYIOTHCS Y HAYKOBUX JOCJII)KEHHSIX Ta B
HaBYaJILHOMY Ipoleci Kadenpu NpukianHoi mateMatuku HanionanbsHoro TexHiyHoro yHiBepecurety "XI1I". 'anysb -
aBialifiHa IPOMUCJIOBICTb, OYZiBHULTBO.

2. Object of research is nonlinear elastic mechanical systems, which elements can be shallow shells and plates of
arbitrary shape. The aim is the creation of methods and software to research free geometrically nonlinear
vibrations of thin-walled constructions elements that can be simulated by shallow shells and plates with arbitrary
base and various boundary conditions. Methods of research are multiple use of the R-function theory, variational
Ritz's method, Galerkin procedure and numerical methods such as including Runge-Kutta method. The theoretical
meaning of the work is the new numerical-analytic method for free nonlinear vibrations of shallow shells and
plates with arbitrary form research creating. The practical meaning is algorithms and software developing that
allows to automatize nonlinear vibrations of thin-walled shell constructions elements calculation process. The
novelty is in following: the new numerical-analytic method for free nonlinear vibrations of isotropic shallow shells
with arbitrary shape research based on the R-functions theory and variational methods has been proposed;
coefficients for nonlinear differential equation of Duffing type equation to what the original nonlinear boundary-
value problem reduces have been obtained; the method based on strain-displacements relationships linearization
for free vibrations of flexible plates has been enlarged to those with complex base and various boundary
conditions; the new problems about nonlinear free vibrations of thin-walled constructions elements such as blade
strip cap, tank shells with pilofacturing holes composed from panels with cuts of arbitrary shape have been also
solved; influence of geometrical form and boundary conditions on amplitude to frequency ratios have been
studied. The results of this work are used in research engineering and educational process of applied mathematics
department in NTU "KhPI" as well. The field is aeronautics, building industry.
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