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MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHs: 61001, m. XapkiB, Bys. Kupnuiosa, 2
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 30.19.17

Tema guceprauii:

1. MeTonu po3B’s13aHHS 3314 3TMHY Ta KOJIMBAaHb I10JIOTUX 0O0JIOHOK Ha OCHOBI Teopii R-QyHKLil i criyaiiH-
anpokcuMaliii

2. Method of bending and vibration problems of shallow shells solution based on R-functions theory and spline-

approximation

Pedepar:

1. O6'eKTOM HOCHITIPKEHHS € 3TUH Ta BJACHI KOJIMBaHHS TOHKOCTIHHUX IIPYKHUX €JIeMeHTIB 6aratomapoBux Ta @I
KOHCTPYKIIii1, KOTPi MOZEIOI0THCS IOJIOTUMU 000JIOHKAaMU 4 MJIACTHHAMY, 3 Pi3HOIO F€OMETPUYHOI0 (POPMOIO B
nsaHi. MeTor po60TH € pO3BUTOK MeTony R-dyHKIiN B moeqHaHHi 3i cIy1aiiH-anpoKCUMALLi€Io 11 PO3B13aHHS
33/1a4 3TVHY Ta KOJIMBAHb IJIACTMHYATO-000JIOHKOBUX €JIEMEHTIB TOHKOCTiHHUX KOHCTPYKIiH, [0 MOJIEJIIOI0ThCS
6araTomapoBUMU KOMIIO3UTHUMHU YU QI 060710HKaMU Ta MJIaCTUHAMMU, a TAKO>K CTBOPEHHS BiATIOBIHOTO
[IPOrPaMHOro 3a6e3neyeHHs.. MeToay NoCinKeHHs: Teopisd R-pyHKUil, BapialiliHi MeToay, CriIaiH-
arpokcumaris, merogu I'aycca-3eiigens Ta JlaHuoma as po3s’s3anHs CJIAP ta 3aa4y Ha BjlacHi 3HAY€HHS y

BUIAJIKY PO3PiIyKEHUX MaTpHULb. 3alIPOIIOHOBAaHI METOIM PEasi30BaHi y BUIJIAI aJITOPUTMIB Ta YHIBEPCAJIBHOTO



HabOpy NIporpam, BUKOPHCTAHHS KOTPUX JO3BOJISIE AOCIIIKYBAaTH CTATUYHY Ta JUHAMIYHY NOBEIiHKY
6aratomapoBux Ta ®I' TOHKOCTIHHUX €JIeMEeHTIB KOHCTPYKILil 3 Pi3HOI0 reOMETPUYHOI0 GOPMOIO Ta PiBHUMU
crioco6amu 3akpinieHHs. HaykoBa HOBM3HA I10JIsITa€ B TOMY, 1110 BIEpIle Ha 6asi cryaiiH-anpokcumalii, Teopii R-
(YHKUil Ta BapialiiHUX METOLiB PO3p00JIEHO YACEIbHO-aHANITUIHUI METO, IJ1s1 NOCIiI)KEHHs Ha 3THUH Ta
KOJIMBaHHS 6araTomapoBUX IJIACTUHYATO-000JI0HKOBUX €JIEeMEHTIB TOHKOCTIHHUX KOHCTPYKIIii, SIKAi1 03BOJISIE
OJlEP>KyBaTU OiJbIIl TOYHI PO3B'I3KHU 1J151 000JIOHOK 3 TEXHOJIOTTYHMMY Bpi3aMu Ta BUpizaMU. 3allpOIIOHOBaHI
METOJI BUKOPUCTOBYIOTbCS B Y460BOMY IIPOLIECi Ta Y HAYKOBUX JOCIIIIKEHHSIX Kadeapy NPUKIaIHOI MaTEMATHUKU
HTY "XIII". Tako>x MeToH, pO3IJIsiAA€ThCS SIK IePEBipHUIN [IPY IIPOEKTYBAaHHI 6araTomapoBrUX TOHKOCTIHHUX
eJIeMEeHTIB aBiallilHUX KOHCTPyKUi# Ha XJABII. I'any3i BUKOpHCTaHHS - MAIIMHOOYAYBaHHS, aBioOyIyBaHHS,

CyJIHOOylyBaHHS Ta iHIII.

2. The object of research is bending and natural vibrations of thin walled elastic elements of multilayered and FG
constructions, that can be modeled by shallow shells and plates with arbitrary geometric plan-forms. The goal of
this study is the R-functions method further development combined with spline-approximation to study bending
and vibrations of plate-shell elements of thin walled constructions, that are modeled by multilayered composite or
FG shells and plates and corresponding software creation. Methods of investigation: R-functions theory,
variational methods, spline-approximation, methods of Gauss-Seidel and Lanczos to solve SLAE and eigenvalue
extraction problems for sparse matrices. The offered methods are presented as algorithms and universal set of
programs, usage of which allows to investigate static and dynamic behavior of multilayered and FG thin walled
construction elements with arbitrary geometrical shape and boundary conditions. The scientific novelty is in the
development of method based on spline-approximation, R-functions theory and variational methods to investigate
bending and vibrations of multilayered plate-shell elements of thin walled constructions allowing to obtain more
accurate results for shells with technological holes and cutouts. The offered methods are used in educational and
research process of applied mathematics department of NTU "KhPI". Also the method is considered as testing one
when developing multilayered thin walled elements of airplane constructions on KSAMC. Areas of application -
engineering, aeronautics, shipbuilding and others.
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