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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 30.19

Tema gucepranii:

1. Mopeni Ta npoekuiHo-iTepauiiiHi mogu@ikanii BapialiliHO-CiTKOBUX METOIiB B 33/1a4ax IIPY>KHO-I1JIACTUYHOTO
nedOpMyBaHHS CTPYKTYPHO HEOJHOPIAHUX TiJ

2. Models and projection-iterative modifications of the variational-grid methods in problems of elastic-plastic
deformation of structurally inhomogeneous solids

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOLEC NPYXKHO-IIJIACTUYHOTO 1e(pOPMYBaHHS HEOJHOPIAHUX Tijl CKIHUEHHUX PO3MipiB
(TOHKI MyIaCTUHY, UUIIHAPUYHI 000JIOHKU 3 OTBOPAMU, MiAKPINJE€HHSIMU i BKIIIOYEHHSIMU) Ta 6€3ME>KHUX
HEOJHOPIHNX CEPenoBULL 3 CUCTEMOIO CTPYKTYP (II0P, BKJIIOYEHB), 10 3HAXOASITHCS IIif] Ai€i0 30BHIIIHBOIO
HaBaHTaX€HHs. MeTa [OCiI>)KeHHs - PO3B'I3aHHS KJlacy CKIafHUX Qi3nyHO HeJliHINHYX 3334 BUSHAUEHHS
HaMpyXeHO-Ae()OPMOBAHOI0O CTaHy CTPYKTYPHO HEOJIHOPIAHMX TiJl 3 JIOKQJILHUMU KOHLIEHTPAaTOPaMU HaIlpyKeHb
IIpH iX MPYKHO-TJIACTUYHOMY Ae(DOPMYyBaHH] MIJITXOM CTBOPEHHS €(PEeKTUBHUX PO3PaXyHKOBUX MOJIENEH,

Moaudikarii, 069MCII0BAIPHUX CXEM peasisallii Ta aropuTMiB BapialliltHO-CITKOBUX METO/IB i BiATIOBimHMX



IIPOrpaMHUX 3aCc06iB. MeToau IoCiIpKeHHs - BapialiiiHi IpUHLIXINY i YMCJI0Bi METOAU MEXaHIKHY; arapaT
dyHKLioHAIBHOTO aHasizy. TeopeTuyHe i IpakTU4YHe 3HaYeHHs OTPUMAaHUX pe3ysbTaTiB - po3pobJieHi B fucepTalii
METOJIMKU CJIYTYIOTh HAyKOBO-METOJMYHOIO 623010, 10 OOYMOBJIIOE HOBUII piB€Hb 3HaHb B MexaHilli AedopMiBHOTrO
TBEPAOro Tiza. OTpUMaHi pe3ysbTaTu PO3B'SI3aHUX 33724 IJ1s [IJIAaCTUHYATO-000I0HKOBUX €J1eMEHTIB KOHCTPYKLIH
MOXYTb 6€3110CcepeHbO BUKOPUCTOBYBATUCS IIPYU IPOTHO3YBaHHI 6€311e4HO0i POOOTH BifTIOBiHMX KOHCTPYKILill B
MalHOOYAyBaHHI, eHepreTulli, 6yiBHUIITBI, aePOKOCMIiYHIl TexHilli Touo. PedynbTaTy po3paxyHKy cepeloBuIL, 3a
HasIBHOCTI NIOP i BKJIIOYE€Hb MOXKYTb OyTU BUKOPUCTaHI B [IOPOIIKOBIiN MeTaJyprii, aTOMHil eHepreTuLli, XiMiqHin
IIPOMMCJIOBOCTI, TipHUUYIl CIIPaBi 17151 3a1106iraHHsl BAHMKHEHHS] He0KaHUX PYVHIBHUX nedopmaliil. HoBiTHICTb
HOBOBIIPOBA/I)KyBaHOTO, CTYIiHb BIIPOBAJI)KEHHS - OTPUMaHi aBTOPOM Pe3yJIbTaT! 3HaNILIM 3acTocyBaHHs B [II1 Kb
‘[liBgeHHe" Ta BIIPOBAJI)KEHO y HABYAJILHUI IIpoLeC JJHIIPOBCHKOrO HalLliOHAJIILHOTO YHIBEPCUTETY iMeHi Osecs
I'onyapa MOH VYkpainu npu BUKJIaZaHHi (paxoBUX OUCLUILIIH 3 GPyHAAaMEHTAIbHOI, IPOQeCiiHOI Ta IPaKTUYHOI
IiATOTOBKM CIIeLjalicTiB i MaricTpiB, BUKOHaHHI MariCTepChKUX, BUIIYCKHUX i KYpCOBUX POOBIT CTyleHTaMu
crierfianpHOCTI "[IpuknanHa matemaTtuka” ("Komm'iorepHa mexanika"). Cdhepa BUKOPUCTaHHS - 3aIIPOTIOHOBAHI
3arajbHa MeTOJMKA i epeKTHUBHI 064K CIII0BATIbHI aITOPUTMHU MOXYTb OYTH 3aCTOCOBaHi y HAYKOBO-AOCIIiAHUX i
IIPOEKTHO-KOHCTPYKTOPCBKUX OPraHi3alisix Ipy NPOEKTYBaHHi, pO3paxyHKy HalPY>KeHO-1e(POPMOBAHOTO CTaHY i
OLiHIIi MiIJHOCTi €JIEMEHTIB KOHCTPYKLi¥l HOBOi TEXHIKH, 30KpEMa, PAKETHO-KOCMIYHOI.

2. The object of the study is the process of elastoplastic deformation of inhomogeneous bodies of finite dimensions
(thin plates, cylindrical shells with apertures, reinforcements and inclusions) and infinite inhomogeneous media
with a system of structures (pores, inclusions) under an external load. The purpose of the study is to solve the
topical scientific problem of deformable solid mechanics which consists in solving a class of complex physically
nonlinear problems of determining the stress and strain field in structurally inhomogeneous bodies with local
stress concentrators under elastoplastic deformation by developing efficient calculation models, modifications,
computational schemes, and algorithms for the implementation of variational-grid methods and associated
software. Research methods - variational principles and numerical methods of mechanics; the functional analysis
apparatus. Theoretical and practical significance of the obtained results: the new efficient numerical methods
developed in the dissertation serve as a scientific and methodological basis, which provides a new level of
knowledge in the mechanics of a deformable solid. The obtained results of the solved problems for plate-shell
structural elements can be used directly in the prediction of safe operation of the corresponding constructions in
mechanical engineering, power engineering, building, aerospace engineering, etc. The results of calculation of
media with pores and inclusions can be used in powder metallurgy, nuclear power engineering, chemical industry
and mining to prevent unwanted destructive deformations. Novelty of the newly introduced, the degree of
introduction. The results obtained by the author have been used at Yuzhnoye State Design Office and introduced
in the educational process of Oles Honchar Dnipro National University of the Ministry of Education and Science of
Ukraine in the teaching of professional disciplines on the fundamental, professional and practical training of
specialists and masters, the preparation of master's, graduation and coursework by students of the specialty
"Applied Mathematics" ("Computer Mechanics "). Field of application. The proposed general methodology and
efficient computational algorithms can be used at research and design institutions in designing structural
elements of novel facilities, in particular rocket and space hardware, calculating their stress and strain fields and
evaluating their strength.
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