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IV. BimomocTi Ipo nmigznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo guceprariio

MoBga guceprarii:

Koau TemaTuyHHUX pyOpHK: 30.19

Tema gucepranii:

1. Mogeni Ta npoekuiiHO-iTepaliiini Moaudikalii BapialilHO-CiTKOBUX METO/IiB B 33/laYax MPY>KHO-TJIACTUYHOTO
IepOopMyBaHHS CTPYKTYPHO HEOOHOPITHUX Tis

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

Pedepar:

1. O6'exT mociKeHHs - MpolecC MPY>KHO-TJIACTUYHOTO 1e(pOPMyBaHHS HEOQHOPIIHUX TiJl CKIHUEHHUX PO3MipiB
(ToHKi nyacTUHY, UUIIHAPUYHI 000JIOHKY 3 OTBOPaMU, MiIKPIMJIEHHSIMU i BKJIIIOYEHHSIMU) Ta 6€3MEKHUX
HEOJHOPIJTHUX CEPEeLOBULL 3 CUCTEMOIO CTPYKTYP (I10p, BKJIIOUEHB), 110 3HAXOASTHCS IIif] Ai€l0 30BHIIIHBOIO

HaBaHTa)keHHs. MeTa ]J,OCJIi,[[)KeHHH - pO3B'ﬂ33HHH KJ1aCy CKJIagHUX Cl)iBI/I‘-IHO HeJiHIMHUX 3aJa4 BU3HAYEHHS



HaIpPYy>Ke€HO-1e(POPMOBAHOTO CTaHy CTPYKTYPHO HEOJHOPIIHUX TiJl 3 IOKAJIbHUMU KOHLIEHTPATOPAMU HAIIPY>KE€Hb
IIpY iX NPY>XKHO-IJIACTUYHOMY A,e()OPMYBaHHI MIJISIXOM CTBOPEHHS €(DEKTUBHUX PO3PAXYHKOBUX MOJEIIEH,
Moaudikaliiii, 064rCcII0BaIbHUX CXeM peastizallii Ta aaropyuTMiB BapialliliHO-CiTKOBUX METOIB i BifMTOBITHUX
[IpOrpaMHUX 3aC06iB. MeTonu NOCiIKeHHS - BapialliliHi MPUHIUIIY i YUCIOBI METOAN MEXaHiKy; anapar
(yHKLiOHANBbHOrO aHasni3y. TeopeTuyHe i MpaKTUYHE 3HAYEHHSI OTPUMAHUX PEe3yJIbTaTiB - PO3PO0JIEHI B AucepTaLlii
METOJUKH CIIYTYIOTh HAyKOBO-METOIUYHOI0 633010, 1110 00YMOBJIIO€ HOBUI PiBeHb 3HaHb B MeXaHilli 1e(pOpMiBHOTO
TBepAOro Tina. OTpuMaHi pe3ysibTaTi PO3B'sI3aHUX 33724 IJ1s [IJIaCTUHYATO-000I0HKOBUX €JIeMEHTIB KOHCTPYKLIH
MOXYTb 6€3110cepeHbO BUKOPUCTOBYBATHUCS IIPU IPOTHO3YBAaHHI 6€311e4HO0i POGOTH BiflIOBiTHMX KOHCTPYKILill B
MalMHOOYyBaHHi, eHepreTulli, 6yAiBHULITBI, a6POKOCMIUHIl TexHili Tomo. Pe3ynbraty po3paxyHKy cepeoBUIL, 3a
HasIBHOCTI NIOP i BKJIIOYE€Hb MOXKYTb OyTYU BUKOPUCTAaHI B [IOPOIIKOBIiN MeTasyprii, aTOMHil eHepreTuLi, XiMidHin
IIPOMMUCJIOBOCTI, FipHUUYIl CIIpaBi [j1s1 3a1106iraHHsl BAHMKHEHHS] He0aKaHUX PYVHIBHUX nedopmaliil. HoBiTHiCTb
HOBOBIIPOBA/I)KyBAaHOT' O, CTYITiHb BIIPOBAJI;)KEHHSA - OTPUMAaHi aBTOPOM PE3YJIbTaTy 3HANILIM 3acTocyBaHHA B JII1 Kb
"[liBgeHHe" Ta BIIPOBAJI)KEHO y HABYAJIILHUI NIpoLeC JJHIPOBCHKOrO HAlLliOHAJILHOTO YHIBEPCUTETY iMeHi Osecs
l'onyapa MOH Vkpainu nipu BUKJIafaHHi (axoBUX JUCLHUILIIH 3 QyHAaMEHTaIbHOI, IpodeciiiHOi Ta TPaKTUYHOI
IiATOTOBKMU CII€LialiCTiB i MaricTpiB, BUKOHAHHI MariCTEPChKUX, BUITYCKHUX i KyPCOBUX POOIT CTyIeHTaMU
crieniasibHoCTi "TIpuknanHa matematuka” ("Komm'rotepHa mexanika"). Cpepa BUKOPUCTaHHS - 3aIIPOIIOHOBaHI
3arajibHa MeTOMKA i ePeKTUBHI 00YMCIIOBAbHI aJITOPUTMU MOXKYTb OyTH 3aCTOCOBaHI Y HAYKOBO-IOCiIHUX i
IIPOEKTHO-KOHCTPYKTOPCbKUX OPraHisallisix Ipy NPOeKTYBaHHi, pO3paxyHKy HallPy>KeHO-1e(OPMOBAHOTO CTaHY i
OLIiHIIi MIiIJHOCTIi €JIEMEHTIB KOHCTPYKLiA HOBOI TEXHIKHM, 30KPEMA, PAaKETHO-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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