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Pedepar:

1. Incepraist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHMX HayK 3a crenianbHicTio 05.01.01 - [TpukiagHa
reoMeTpis, inkeHepHa rpadika. KuiBcbkuil HallioHaNIbHMN YHiBEpCUTET OyIiBHULITBA i apxiTekTypu, M. KuiB,
Ykpaina 2018. [lucepTaliiio NpUCBSIY€HO CTBOPEHHIO TEOPETUYHUX OCHOB (POPMOYTBOPEHHS JUCKPETHUX KapKaciB
[IOBEPXOHb HAa OCHOBI y3arajJbHEHHs CTaTUKO-TeoMeTpuyHoro meroay (CI'M) C.M. KoBasiboBa 1151 pO3B'si3aHHS
IIMPOKOTrO KOJIa 3371a4 (POPMOYTBOPEHHS Y TEXHIYHOMY AU3alHi Ta apXiTeKTypi. 30Kpema, 3amiHa KOOpAMHAT BY3JIiB
IVICKPETHOTO KapKaca I0BepXHi, 10 (POPMYETbCS, IEBHMMHU (QYHKLISIMU Bifl X KOOPAMHAT 3HAYHO PO3LINPIOE
(OpMOYTBOPIOIOYI MOKJIMBOCTI MeTony. Takuii MiAxin no3BoJIsie BpaXOBYBAaTH He TiJIbKY F€OMETPUYHI, CTaTUYHi, a i1
€CTETUYHi YMOBHU. YSIBJIEHHS 30BHIIIHbOTO HABAHTKEHHS, 110 (POPMY€e NUCKPETHUI KapKac NOBEPXHi, Y BUTTISA]
(dyHKUi Bif YMCeIbHUX Ta METPUYHUX NTApaMEeTPIB JUCKPETHOTO KapKaca, 3 OJJHOTO OOKY, 03BOJIsSI€ ONUCYBaTU

Pi3HOMAaHITHI HanepeJ, 3a/1aHi BJIaCTUBOCTI Y BUIJISZ] €IMHOTO y3araJbHEHOTO PiBHSAHHS PiBHOBaru By3ya



IACKPETHOTO TOYKOBOTO KapKaca MOBEPXHi, a 3 iHIIOro — 3Ha4HO PO3UIMPIOE MEXi €CTETUYHUX, KOHCTPYKTUBHUX Ta
(di3MYHMUX BIACTUBOCTEH, IKi HEOOXiHO BPaxoBYyBaTU IIpU GOPMOYTBOpeHHi. [ogaTKOBI MOXJIMBOCTI YIIpaBJIiHHS
(OopMOI0 IPU MOJIEJII0BaHHI AMCKPETHUX KapKaciB I0BepXOHb 00’eKTiB Au3aiiHy CI'M Mo)kHa 3a6€3MeynTH 3a
PaxyHOK: BUKOPUCTaHHS J€IKUX T€OMETPUYHYX [IEPETBOPEHD Y IIPOLIECi MOJIEIIOBAHHS; IIJIIXOM 3a/1aHHS Ha
[IOBEPXHi, 10 MOJIEJIIOETHCS, IUCKPETHUX aHAJIOTiB 0COOJIMBUX TOUOK, TAKUX SIK KOHIYHI 260 TOUKU CILIOmEeHHS. 3a
LIMM IiAXO[IOM Y po0OOTi T06YA0BaHO €KCIIePUMEHTaJIbHI MOJIeJli IOBEPXOHb CBITUJILHUKIB, SIKi BUTOTOBJIEHO Ha 3D
IIpUHTEPi. 3aIIPOIIOHOBAHO CIIOCi6 IEPEHEeCEHHS 3aMHUCIEHOr0 AU3alHEPOM 00pasy, Ha [IOBEPXHi 3 IOBIIbBHUMU
KpailoBUMM yMOBaMu. Po3pobiieHo crocib GopMyBaHHS IUCKPETHUX KapKACiB TOBEPXOHb i3 3ajaHNMU
0OME>KEeHHSIMU, KOJIX BCi BY3JI1 JUCKPETHOTI'O KapKaca 3HaXOAAThCsl Y MeKaxX 3aJJlaHOro Lapy, 06MesKeHOro
33/IaHMMU HellepepBHUMH IIOBEPXHSIMU. 3 METOIO 30i/IbIIEHHS )KOPCTKOCTiI KOHCTPYKLiN IOKPUTTSI B apXiTEKTYPi,
3aIPONIOHOBAHO CIOCI6 HalaHHS 6€3MOMEHTHIl IOBEPXHi XapaKTePy XBUJISICTOCTI, CKJIA4aCTOCTi a0 LIUKIIIYHOCTI.
Po3pobieHo cnioci6 ¢popmMyBaHHS IUCKPETHUX KapKaCiB TOBEPXOHB IIif /1i€l0 HEPiBHOMIPHOTO 30UTKOBOTO
BHYTPIIIHBOTO 260 30BHILIHBOIO TUCKY, SIKWI1 JO3BOJIUTh BU3HAYATU TOUHI KApKacu 6€3MOMEHTHUX [I0BEPXOHb
pe3epByapiB 14 PiAMHYU Ta OTOPOKYIYUX KOHCTPYKILiN MifBoAHUX criopy. Kio4oBi cioBa: reoMeTpuyHe
MO/JIEIIOBaHHS, TUCKPETHE MOJEJII0OBaHHS [I0BEPXOHbB, apXiTEKTypHE (POPMOYTBOPEHHS, BJIACTUBOCTI TOBEPXOHD,
IACKPETHO MpeCTaBIeHa [IOBEPXHS, CTATUKO-TEOMETPUYHUI METO]I, IUCKPETHUI KapKac, 30BHIIIHE

HaBaHTa)XXEHHS, TOIIOJIOTIYHA CXEMA CiTKU, TEOMETPHUYHI ITI€PETBOPEHHSI.

2. The thesis is devoted to the development of theoretical foundations for the shape-formation of discrete surface
basis by generalizing S.N. Kovalev’s static-geometric method (SGM) for solving a wide range of shaping problems in
technical designing and architecture. The replacement of the coordinates of the discrete surface frame nodes
being modeled by certain functions from these coordinates essentially extends the shapeforming capabilities of
the SGM. This approach lets us to take into account not only the geometric and static, but also aesthetic
requirements for the simulated surfaces of architecture, structures and designed objects. The representation of
the external load forming the discrete surface frame in SGM as functions of the topological and metric parameters
of the discrete frame allowed to describe the various given properties of the modeled surface in the form of a
single generalized equation of equilibrium for the nodes of a discrete point frame of the surface on one hand, and
on the other hand it greatly expanded the list of aesthetic, constructive and physical properties that can be taken
into account in modeling. Additional possibilities in controlling the shape of discrete frame surfaces of designed
objects that were SGM constructed are opened by using geometric transformations, as well as by setting the
discrete analogues of conical points or flattening points on the simulated surfaces. The present research proposes
the method for transferring an image conceived by a designer onto a simulated surface if an arbitrary supporting
contour or layer where a surface frame is formed is defined. The possibilities of forming the curvilinear surfaces in
architecture were expanded: in order to increase the rigidity of the coating constructions in architecture, a
method of giving a momentless surface the features of waviness, folds or cyclicity was proposed; generalized SGM
of forming a discrete frame by uneven excessive internal or external pressure allowed to determine point frames of
momentless surfaces of reservoirs for liquid and structures enclosing underwater constructions. The method for a
discrete surface frame formed by unevenly distributed internal and external pressure was developed. It allows for
determining the point frames of momentless reservoirs shells for fluids or momentless membranes of structures of
enclosing underwater constructions. The scientific novelty of the research is the creation of a generalized method
of modeling discrete frame surfaces with the assigned properties by using geometric transformations and
establishing interconnections between the parameters of the external shaping load and the ones of a discretely
determined surface for creating objects in architecture and designing. The present research is first to: propose
new algorithms of the formation of discrete frame surfaces using geometric transformations, and this became the
first direction of generalization of the static-geometric method; develop the algorithms for the distribution of the
external forming load between the nodes of the discrete grid in order to provide the conditions of geometric,
physical and aesthetic character, and this became the second direction of generalization of the static-geometric
method; develop, in the framework of generalization of static-geometric a method of formation of discrete
carcasses of surfaces within the layer defined by continuous surfaces; provide, in the framework of the static-



geometric method, a possibility of forming the non-momentary shells by uneven internal or external loss-making
pressure; create a mathematical device for transferring the image with assigned differential geometric properties
of the surface-prototype conceived by a designer onto the surface with arbitrary boundary conditions in the
process of its modeling by a static-geometric method. The research improved: a method of determining individual
differential characteristics of discretely represented surfaces by using spherical mapping in order to determine the
zones of positive and negative Gaussian curvature on a discrete surface; The further development was given to: a
parametric analysis of grids with arbitrary initial and boundary conditions in order to match the number of
equations equilibrium to the number of unknown coordinates; the relationship between the topological
characteristics and the metric parameters of the grids through the example of the formation of discrete frames of
different order paraboloids; analysis of convergence of iterative processes in nonlinear problems of static-
geometric method of modeling discrete frames of curves or surfaces. Key words: geometric modeling, discrete
surface modeling, architectural shaping, surface properties, discrete surface representation, static-geometric
method, discrete frame, external load, topological grid outline, geometric transformations.

Jep>kaBHHHM peecTpauiliHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConuiasibHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. KoBasnpoB Cepriit Mukosaiosud

2. Kovaliov Sergiy

KBasigikamis: 1. 1. 1., 05.01.01
InenTudikarop ORCID ID: He 3acrocosyetses
JonaTkoBa iHdopmaris:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:



InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. KoBaspoB Cepriit Mukosaiiosud

2. Kovaliov Sergiy

KBasigikamis: n. 1. 1., 05.01.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa inpopmanis:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Koz, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Banin Bonogumup BosogumupoBuy

2. Vanin Volodymur

KBasigikamis: 1. 1. 1., 05.01.01
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBume Im'sa I1o-6aTbKOBI:
1. Bepemara Bikrop Muxainnosuy

2. Verechyga Viktor

KBasigikamis: 1. 1. 1., 05.01.01

InenTudikarop ORCID ID: He 3acrocosyetses



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kop 3a €IPIIOY:
Micue3Haxoa KeHHS:
dopma ByTacHOCTI:
Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Ilycrionbra Cepriit IBaHOBUY

2. Pustulga Sergiy

KBasigikamis: . . 1., 05.01.01

InenTudikarop ORCID ID: He 3acrocosyetscs

HoparkoBa indopmamnist:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasstiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI

ByacHe IlpizBuie Im's ITo-6aThKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectpartop

ITnockui Bitaniin OsekciioBu4

[Tnockuit Bitasniin OnekciioBU4



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




