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1. Inceprauis Ha 3006yTTS HAYKOBOTO CTyIEHS JoKTOpa ¢inocodii 3a crnenianbhicTio 131 «IIpuknagHa mexaHika». -
KuiBcpkuit HanioHanbHUH yHiBEpcUTeT OyiBHULITBA i apXiTekTypu, Kuis, 2024. Cepe[, IPOCTOPOBUX KOHCTPYKLIH,
1110 IIMPOKO 3aCTOCOBYIOTHCSA B Pi3HUX rajly3sx TEXHIKY, 3HAYHE MiCLie 3aliMalOTh ITPM3MaTHUYHI Tijla, TEOMETPUYHI Ta
(di3uKo-MexaHiYHi XapaKTepUCTUKHU SIKUX 3MiHHI 3a BCiMa TpbOMa HalpsiMKamu. B pamkax Liei po6otu 6yayTh
POBIJISIHYTI TPUBUMIiPHI 00’€KTU [IOBIJIBHOTO, HE 0O0B’SI3KOBO OJJHO3B 13KOBOT0, TIOTIEPEYHOr0 [Iepepisy 3 IesIKUMU
0OME>XEHHSIMU Ha XapaKTep 3MiHU reoMeTpii 3 AessKUMU OOMEeKEHHSIMU Ha XxapaKTep 3MiHU reoMeTpii B3JOBX 3

KOOPJMHAT, a caMe, 00'€KT MOKHA [IPEJCTaBUTHU SIK PE3yJIbTaT PyXy TOUOK IIONEPEYHOro Nepepisy B3LOBXK AEsIKUX



IIPOCTOPOBUX MIMATOYKIB. -[7IaIKMX KPUBUX. Y TiJIax MOXYTb OyTHU TaKOX NepenbdadeHi BUPi3u i OTBOPU, KOHTYpHU
SIKUX T1apajiesibHi KOOPAVHATHUM IOBepXHSM. Taki IpocTOPOBi Tijia OyieMo Hazasli Ha3uBaTy KPUBOJIIHINHUMEI
IIPU3MaTUYHUMY, @ 32 HasSIBHOCTI HEOHOPIAHOCTI (Pi3MKO-MexaHIuYHUX BJIACTUBOCTEN MaTepiay - KpUBOJIiHIHHNMU
HEOIHOPITHUMU TiZlaMU. BeJIMKY KiJIbKiCTb IPOCTOPOBUX KOHCTPYKLiM NPENCTABIISAIOTh IIPU3MATUYHI Tija,
reoMeTpHuYHi Ta (i3NKO-MeXaHiuHi XapaKTePUCTUKN SIKUX 3MiHHi 3a BciMa TppoMa HanpsiMkamu. O6'eKTu
BUJIiJIEHOTO KJIaCy BUKOPUCTOBYIOTbCS SIK IPUPOIHI KOHCTPYKLi, By3J1 i fleTasi B OyAiBHULITBI Ta Pi3HUX raayssx
MamuHOOynyBaHHs. Hanpukian, 1o HUX BiIHOCATbCS QyHIaMEHTH IPOMUCIIOBUX Ta LIUMBIIbHUX Oy[IiBEJIb,
€JIEMEHTH NIEePEKPUTTIB Ta IIOKPUTTIB, apOUHi rpe6li, KpOHIITENHY, pi3lii, 3y61 KOCO3yOUX KOJIiC TOLIO.
JedopmyBaHHS KOHCTPYKIIiii, [0 PO3IJISAAIOTHCS, BiiOyBa€eThCs Mif Ni€l0 CUJIOBUX i TemrepaTypHuX $akTopis,
IIPUYOMY, Yepe3 HasiBHICTb CYTTEBUX IE€peNaiB TEMIIEPATyp MOXUINBA 3MiHa (i3UKO-MeXaHIYHUX XapaKTEePUCTUK
Marepiany. Ha cyyacHOMY piBHI pO3BUTKY TEXHIKM Ta TEXHOJIOTII B OKPEMHUX €JIEMEHTAX KOHCTPYKLiN HOIYyCKAETHCS
BUHUKHEHHS IJIaCTUYHUX Jedopmaiil. [lyig psagy geTtanei y npoleci eKcryaTalii Ta BATOTOBJIEHHS! PO3BUTOK
NJIaCTUYHUX fedopMalLiiil CyIIPOBOIIKYETHCS CYTTEBOIO 3MiHOIO NIepBicHOI popmu. Lle xapakTepHo 1151 IPOLeCiB
00pOOKM MEeTasliB TUCKOM, HAaIIpUKJIA[, [IPYA BUTOTOBJIEHH] ITAMIIOBUX NiOOPIB, MPOTSLKL cMYT. [Topanbuie
BI,OCKOHAJIEHHS] KOHCTPYKTHUBHUX PO3B'SI3KiB pO3POOKU BiJIIOBifja/IbHUAX BY3JIiB i TEXHOJIOTIYHUX NIPOLIECiB 6araTo B
YOMY 3aJI€XXUTh Bif] IOBHOTH Ta IOCTOBIPHOCTI iHpopMaliii Tpo 0CO6IMBOCTI 3MiHU KAaPTUHU HAIIPYXEHO~
Ie(pOpMOBaHOrO CTaHy B IIPOLleCi HABAHTKEHHSI. Y 3B'13KY 3 IIUM, PO3p0O0OKa METO[IiB LOCIiI>)KEHHSI BUiJIEHOTO
KJIacy O0’€KTiB € aKTyaJIbHOIO [IpobseMolo. HeoOxifHICTh BUBUEHHS XapaKTepy HaNPyXeHO-Ae()OPMOBAHOTO CTaHy
KPUBOJIiHITHMX HEOJHOPIAHUX [IPU3MATUYHUX TiJl IPU3BOAUTH 10 PO3BSI3aHHS CKJIAJHUX IPOCTOPOBUX 337134
TEPMOIIPYKHOCTI Ta TEPMOIIJIACTUYHOCTI SIK IIPU MaJIMX, TaK i BEJIMKUX [JIACTUYHUX Aedopmaliisx. Y BCTymi
[IOKa3aHO aKTyaJIbHICTh HANIPSIMy HaMideHUX JOCJIiyKEHb, BAKOHAHO aHAaJIi3 JliTepaTypHUX JIpKEPEJ, IOCTaBIEHO
METy pOOOTH, PO3KPHUTO ii HAYKOBY HOBU3HA Ta IIPAKTU4HY LiHHICTh. [leplunil po3ais NPUCBIYE€HNI OTPUMAHHIO
PO3B’I3yBaJIbHUX PiBHSHb HaMiBaHAJIITUYHOIO METOAY CKIHUEHUX €JIEMEHTIB [IJIsI OCJIiI’)KeHHSI HEOHOPITHUX
KPUBOJIHINHUX IPU3MATUYHUX Tijl. HaBeIeHO OCHOBHI CIiBBiHOIIEHH [IPOCTOPOBOI 3a/1a4i TEOPii MPYKHOCTI B
[IPSMOKYTHIN I€KapTOBil CUCTEMI KOOPAMHAT, TEOPIi IJIACTUYHOTO Tedil [JI4 i30TPOIHOr0 MaTepiany, 1o
3MILHIOETLCA 33 YMOBU IIJIMHHOCTI Miseca i Teopii 3MillHEHHS. B yCiX CHiBBiIHOIEHHSAX BPAXOBYETbCS 3aJIEXKHICTD
BJIACTUBOCTEN MaTepiasy Bifj TeMIIEpaTypy. 3alIPOIIOHOBAHO HOBUIM HEOLHOPIAHNI KPUBOJIHIMHUY IPU3MaTUYHUN
CKiHYE€HUI1 €JIeMEHT, MaTPHULS XOPCTKOCTI SIKOTO OTPUMaHa BiJ[IOBiIHO 4O METOIUKA MOMEHTHOI CX€MU CKiHUEHUX
eJlIeMeHTiB. Po3po6seHuil nigxisa nomupeHnii po3s’si3aHHsI TeOMETPUYHO HEJHIMHMX 33714, IPUYOMY BUPIIIajIbHi
PIBHSIHHS IPUBEJIEHI 10 BUy, aHAJIOTIYHOMY OTPMMAHOMY PaHillle /17151 TeOMETPUYHO JIiHIMHOI 3aa4i. Y pyromy
PO3/iJi OTMCaHi afirOPUTMU PO3B'SI3aHHS CUCTEM JIiHIMHUX Ta HeJIiHIMHUX PiBHSHb HaMliBaHANITUYHUI METOT,
CKiHYEHUX €JIEMEHTIB, KOPEKLii Hallpy>KeHb [IpY BUHUKHEHHI fedopMallill IJIaCTUYHOCTI Ta IOB3y4OCTi. BesnKy
yBary MnpuiilieHo MATAaHHSIM €(PEKTUBHOCTI 3aCTOCYBAHHS METOAYy GJIOKOBUX iTepalliil 10 po3B’si3aHHS 33/1a4 [1PO
IPY>KHO-TIJIACTUYHOMY 1e(POPMYBAaHHI IPU3MATUYHUX TiJl i3 3MiHHUMU Y3[I0BX KOOPAVHATU PO3KJIaJaHHS
napamerpamu. ONUCaHO CXeMy O0UYMCII0OBAIbHOTO MIPOLECY Ta CTPYKTYPY pPeasli3ylodoro ii KoMIiekcy nporpam. Y
TPETbOMY PO3/1ijii BUKOHAHO YMCeJIbHE BUBUYEHHS 301)KHOCTI PO3B'3KiB, OJJ€p>)KyBaHUX 3 YpaXyBaHHSIM
pOo3pobiieHoro ninxony. PO3risHyTo myupoKe KOJI0 TECTOBUX 33,a4 AJIsI Tijl 3 IJIaBHO i CTPUOKONOiOHO MiHINBUMU
(}i3sMYHUMU Ta FEOMETPUYHUMU XapaKTepPHUCTUKaMU B IIPYKHIl Ta NPYKHO-IJIACTUYHIl ocTaHoBLi. ¥ BCix
BUIAKaX HalliBaHAJMITUYHUI METOM, CKIHYEHNX €JIEMEHTIB 32 TOYHICTIO allpOKCUMallii He ITIOCTYIAETLCS, a B AEAKUX
3a/a4yax B 1,5-2 pa3u nepesepulye TpaguLiiHUN METO]] CKiIHIYeHUX eJIeMeHTIB. [y OOrpyHTYBaHHS JOCTOBiPHOCTI
Pe3yJIbTaTiB BUPIillIEHi KOHTPOJIbHI 33/1a4i B IPY>KHIN, IIJIACTUYHIN Ta TEOMETPUYHO HEJIiHIMHIA IOCTaHOBKAxX. Y
YETBEPTOMY PO31isi

2. Dissertation for the Doctor of Philosophy degree in specialty 131 "Applied Mechanics". - Kyiv National University
of Construction and Architecture, Kyiv, 2024. Among spatial structures widely used in various fields of technology,
prismatic bodies occupy a significant place, the geometric and physical-mechanical characteristics of which are
variable in all three directions. Within the framework of this work, three-dimensional objects of an arbitrary, not
necessarily single-link, cross-section with some restrictions on the nature of the geometry change will be
considered with some restrictions on the nature of the geometry change along the coordinates, namely, the object



can be represented as a result movements of cross-section points along some spatial pieces. -Smooth curves. The
bodies can also have cutouts and holes, the contours of which are parallel to the coordinate surfaces. Such spatial
bodies will be called curvilinear prismatic bodies, and in the presence of inhomogeneity of physical and mechanical
properties of the material - curvilinear heterogeneous bodies. A large number of spatial structures are represented
by prismatic bodies, the geometric and physical-mechanical characteristics of which are variable in all three
directions. Objects of the selected class are used as natural structures, nodes and details in construction and
various branches of mechanical engineering. For example, they include the foundations of industrial and civil
buildings, elements of ceilings and coatings, arched dams, brackets, cutters, teeth of helical wheels, etc.
Deformation of the considered structures occurs under the influence of force and temperature factors, and, due to
the presence of significant temperature differences, a change in the physical and mechanical characteristics of the
material is possible. At the current level of technical and technological development, plastic deformations are
allowed in individual structural elements. For a number of parts in the process of operation and manufacture, the
development of plastic deformations is accompanied by a significant change in the original shape. This is typical
for the processes of processing metals by pressure, for example, in the manufacture of stamp heels, stretching of
stripes. Further improvement of constructive solutions for the development of responsible nodes and
technological processes largely depends on the completeness and reliability of information about the peculiarities
of the change in the picture of the stress-strain state during the loading process. In this regard, the development
of research methods for a selected class of objects is an urgent problem. The need to study the nature of the
stress-strain state of curvilinear heterogeneous prismatic bodies leads to the solution of complex spatial problems
of thermoelasticity and thermoplasticity both at small and large plastic deformations. The introduction shows the
relevance of the intended research direction, analyzes literary sources, sets the goal of the work, reveals its
scientific novelty and practical value. The first chapter is devoted to obtaining the solving equations of the semi-
analytical method of finite elements for the study of inhomogeneous curvilinear prismatic bodies. The main
relations of the spatial problem of the theory of elasticity in the rectangular Cartesian coordinate system, the
theory of plastic flow for an isotropic material that strengthens under the condition of Mises yield and the theory
of strengthening are given. All ratios take into account the dependence of material properties on temperature. A
new non-homogeneous curvilinear prismatic finite element is proposed, the stiffness matrix of which is obtained
according to the technique of the moment scheme of finite elements. The developed approach is a common
solution of geometrically nonlinear problems, and the decisive equations are reduced to a form similar to that
obtained earlier for a geometrically linear problem. The second chapter describes the algorithms for solving
systems of linear and nonlinear equations, the semi-analytical method of finite elements, stress corrections when
plasticity and creep deformations occur. Much attention is paid to the question of the effectiveness of the block
iteration method for solving problems of elastic-plastic deformation of prismatic bodies with variable parameters
along the decomposition coordinate. The scheme of the computational process and the structure of the complex
of programs implementing it are described. In the third section, a numerical study of the convergence of solutions
obtained taking into account the developed approach is performed. A wide range of test tasks for bodies with
smoothly and abruptly changing physical and geometric characteristics in elastic and elastic-plasti
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VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Kosak Anppiit AHaTOINOBIY

2. Andrii Kozak

KBasigikanis: . . 1., gou., 05.23.17
InenTudikarop ORCHID ID: 0000-0002-3192-1430
HoparkoBa indopmamist:

IToBHe HaﬁMeHyBaHHﬂ IOpPI,lIH‘-IHOi 0COOM: KuiBChKuil HALIIOHAIbHUIA yHiBepcuTeT OYy[iBHULITBA i

apxiTeKTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocnekT [1oBiTpoda0TChKUIA, oyz. 31, Kuis, 03037, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HAyKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Bapa6am Mapis CepriiBHa
2. Marii Barabash

KBasigikamis: 1. 1. n., npodecop, 05.23.01

Imentudikarop ORCHID ID: 0000-0003-2157-521X

JoparkoBa inpopmamnist:

IToBHEe HafIMeHYBaHHH IOpH,lIPI‘-IHOi 0C00M: HauioHanpHMiT aBianiftHMil yHiBEpCUTET
Kopg 3a €IPIIOY: 01132330

Micue3HaxoaKeHHS: npocrnekt Jlio6omupa I'yzapa, 6yg. 1, Kuis, 03058, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHiBepPCUTETCHKUIL

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. IlnckyHnos Cepriit Osnerosuy

2. Serhii Pyskunov

KBasigikamis: x. 1. u., npodecop, 05.23.17
InenTudikarop ORCHID ID: 0000-0003-3987-0583
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TexHiYHMIA yHiBepcuTeT YKpainy "KuiBchKuii

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kog 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicekuii, 6yz. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. BabimeBuy Makcum OJsieroBud

2. Maksym Vabishchevych



KBasigikamis: x. 1. u., npodecop, 05.23.17
InenTudikarop ORCHID ID: 0000-0002-0755-5186
JoparkoBa iHdpopmamnist:

IToBHE HafIMeHYBaHHH IOpH,ILI/I'-IHOi 0COOM: KuiBChKUIl HALIIOHAIBHUI yHiBepcuTeT OyiBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3Haxoa>KeHHs: npocrnekT [ositpodorcekuit, 6y. 31, Kuis, 03037, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Kocrina OsieHa BonoguMupiBHa

2. Olena Kostina

KBasigikanis: . . u., gou., 05.23.17
I,ueHTuq)iKaTop ORCHID ID: 0000-0002-6692-6231
JopaTrkoBa inpopmamnist:

IToBHEe HaflMeHYBaHHH IOpH,ZII/I‘-IHOi 0CO0M: KuiBChKUiT HAI[lOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTeKTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocnekTt ITosiTpodnorcekuit, 6ya. 31, Kuis, 03037, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBitiHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZoOMOCTi

Biacue IpizBume Im's [lo-6aThKOBI Cosnopneit Ipa Ianosny

TOJIOBH pajgu

Bsacue IlpisBume Im'st [To-6aThKOBI Conopert Isa IsaHoBNY

TOJIOBYIOYOrO Ha 3acCiiaHHi

BiAHOBiAaJIbHI/Iﬁ 3a lli,ILI‘OTOBKy Maxkcum'roK O]IeKCHH,ﬂp BceBosnonoBuy

00JIiKOBUX JOKYMEHTIB

PeecTparop VkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




