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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTuyHHuX pyopHK: 30.19.17

Tema gucepranii:
1. O6epHeHi cranjoHapHi 3anayi [epopMyBaHHS TOHKOCTIHHMX 0O0JIOHOK

2. Inverse stationary problems of thin-walled shells deformation.

Pedepar:

1. O6'eKT - criocTepexyBaHa iedOpMiBHA TOHKOCTIHHA 060JIOHKA [IPY YaCTKOBO HEBiOMUX NapameTpax ii Mmozei.
Mera - po3pobka MeToy 06epHEHUX 337524 [J1s1 BUBHAaYEHHSI HeBiIOMUX HaBaHTa)KeHb, TeOMETPUYHUX ITapaMeTpiB,
BHYTPIIIHIX PaHUYHUX KOHTYPIB, a TAKOXX FPAHUYHUX YMOB i Pi3UKO-MeXaHIUHNX XapaKTEePUCTUK MaTepiany
CIIOCTEPEXYBaHUX Ne(dhOpMiBHUX 000JIOHOK. MeTOH, 0OGEpHEHNX 3371aY; Y3araJbHEHNUH PO3B'I30K; METO]], CKiIHU€HUX
€JIEMEHTIB; MeTOI¥ I7106aIbHOI 1 JIOKaJIbHOI ONTHUMI3alii. 3 BUKOPHUCTAaHHSIM METOLy OOepHEHUX 3a7ad
cpopMyIbOBAaHO MOZENb leOPMYBaHHSI CIIOCTEPEXXYBAHOI TOHKOCTIHHOI 060JIOHKU [1pY HaBaHTaKEHHSIX,
IPaHUYHUX YMOBAX, F€OMETPUYHUX [lapaMeTpax, OMKOIKEHHSX, 10 HifJIsraloTh BUBHAUYEHHIO. Y3arajbHEeHUN
PO3B'130K IIPSIMOi 3a7ja4i B IPUPOCTaX OTPUMAHO Y BUTJIS iHTErpo-audepeHLiiiHOI TOTOXXHOCTI Ta 3aCTOCOBAHO

L7151 oTIUCY Npolecy fedopMyBaHHS 000JIOHKY ITPH MO>KJIMBUX PO3B'sI3Kax 00epHeHoi 3aayi. BctaHoBiIeHO



HeIlepEePBHICTh PO3B'sI3Ky NPSIMOi 3a/1a4i Ha MOXKJIMBUX PO3B'sI3KaX 06EpHEHOI 3a7a4i, BU3HAYEHO 006J1acTi
KOPEKTHOCTi PO3B'sA3KiB NIpsiMoi i o6epHeHoi 3a1a4. CPOopMyIbOBaHO 1 peasi3oBaHO iTepallifiHNil aJlrOPUTM
PO3B's13yBaHHsI 0OEPHEHOI 3a7a4i Teopii 0600JI0HOK, 1110 IIOE€IHYE METO, I7100aJIbHOI ONTHMIi3alii B IpOCTOpi
y3araJlbHeHUX XapakKTePUCTUK PO3B'sI3KiB i METO/, JIOKaJIbHOI ONTUMI3alii B 6araToOBUMipHOMY IIPOCTOPi AUCKPETHUX
rapameTpiB LMX PO3B'A3KiB. JJOCIIIKEHO MPOLEC PEKOHCTPYKLII HEBITOMUX HABAHTAXKEHb, IPAHUYHUX YMOB,
reoOMeTPUYHUX [1apaMeTpiB i TepMOMEXaHIYHUX BJIaCTUBOCTEN MaTepiay [Jj1sl CIOCTePEeKyBaHUX 000JI0OHOK,
BCTAQHOBJIEHO MO>KJIMBICTb II0OYZ,0BU peasIbHOI MOJieJli 060JIOHKU B 0671aCTi e pOPMOBaHUX CTaHiB, OJIM3bKUX 10

kputndHUX. Cepa - HaBYAIbHUI NIPOLEC, MAIIMHOOYAYBaHHSI, OyIiBHULITBO.

2. The object is the observed thin-walled shell at the partly unknown parameters of its model. The aim is the
development of inverse problem method for identification of unknown loads, boundary conditions, geometry, and
physics-mechanical properties of the material for the observed shells. Method of inverse problems; generalized
decision; method of finite elements; methods of global and local optimization. Deformation model of the observed
thin-walled shell at loads, boundary conditions, geometric parameters, and damages in the form of holes of
arbitrary type to be defined, is formulated using the method of inverse problems. Generalized solution of the
direct problem in increments is presented by the integral-differential identity and describes the process of the
shell deformation at possible solutions of the inverse problem. Continuity of the direct problem solution with
possible solutions of the inverse problem is established, areas of solutions correctness of the direct and inverse
problems are identified. Iterative algorithm for solving the inverse problems of shell theory, which combines the
method of global optimization in space of solutions characteristics and the method of local optimization in the
multidimensional space of discrete parameters of these decisions is formulated and implemented. Reconstruction
process of unknown loads, boundary conditions, geometry, and thermo-mechanical properties of the material for
the observed shells is studied; the possibility of constructing a realistic model of the deformed shell states that are
close to critical ones is determined. Application spheres are training courses, machine industries, building.
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