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1. Incepratist Ha 3M06YTTsI HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHMX HayK 3a crenianbHicTio 05.01.01 - mpukiaaHa
reoMeTpis, inkeHepHa rpadika. — KuiBcbkuil HallioHaIbHMI YHiBEpCUTET OyIiBHULTBA i apxiTekTypu. — Kuis, 2021.
JuceprauiiiHa poboTa IpUCBsiY€Ha PO3BUTKY iHCTPYMEHTAJIbHOI 6231 METOiB JUCKPETHOI'O TeOMETPUYHOTO
MOJIEJIIOBaHHS 6araTOKOMIIOHEHTHHUX O0'€KTIB, SIBULL, Ta IIPOLIECIB, 1110 MOXYTb OYTH IHTEPIPETOBaHI CiTYaCTUMU
cTpykTypamu. [1pu 1iboMy IpUpoOZA BiMIOBIAHUX O0'€KTIB, SIBULL Ta IPOLLECIB MOXKE OIMCYBATUCS SIK
nudepeHLiaJbHUMY, TaK i iHIMMU QYHKIIOHATBHUMY 3aKOHOMIPHOCTSIMY, 30KpE€Ma CKaJISIPHUMU 1 BEKTOPHUMU
MOJIIMU. 3 TOYKU 30PY CUCTEMHOTO aHaJi3y yCi iHTeprpeTaniiii MoJesli CiTYaCTUX CTPYKTYP CKJIALAKTHCS 3
TUIIOBYX €JIEMEHTIB Ta MAIOTh CIIiJIbHI O3HAKU. 30KpeMa, Y HalOiJIbII CIIPOLIEHiN (OpMi CKIaLOBUMU €JIEMEHTaAMU
CiTYaCTUX CTPYKTYP € BijIbHi i (PikCOBaHi By3J1, a TAKOXK MPSIMOJIiHIIHI JIaHKWY, SIKi iX CIIOJIy4aloTh Ta BUPAKAIOTb

Mipy B3aeMOJii MK BifITIOBiTHNMU By3s1aMU. HallHAOYHIINM NPUKJIIAJIOM CiTYaCTUX CTPYKTYP € CTPYKHEBI



apXxiTeKTypHO-0y/liBeJIbHi KOHCTPYKLi 3 MIAPHIPHUM CIIOJIY4EHHSIM JIAHOK, SKi B ileani3oBaHOMY BUIIAOKY MOXYTb
dbopmyBaTuCs Ta 3MiHIOBAaTH 3HaYeHHs KoMroHeHTiB HJIC y pe3ysibTaTi BIUIMBY 30BHILIHIX QPYHKLIOHATIBHUX
HaBaHTaXXeHb. [Ipouec B3aeMogii CiTYaCTUX CTPYKTYP K CKIAIHUX CUCTEM i3 30BHIIIHIM CEPELOBULIEM, T10JISITAE
came y CIIpUMHATTI, IEPEPO3NOAIJIEHHI 110 JIaHKaX i oJablIii nepenadi BHYTPIlIHIX 3yCUJIb HA OCHOBY Yepe3
onopHi (¢pikcoaHi) By3nu. Cnuparoynch Ha TaKe YSIBIEHHS PO POOOTY CITYACTUX CTPYKTYP, IOCTABJIEHO Ta
BUpilIEHO HU3KY HAyKOBO-TIPaKTUYHUX 33/1a4, [1OB'$I3aHUX i3 POPMOYTBOPEHHSIM Ta KOPETyBaHHIM I1apaMeTpiB ix
CTaHy. 3a mapaMmeTpy CTaHy JIAHOK MOZEJIEN 3allpOIIOHOBAHO NNPUMMATU LIiJIbHICTh BHYTPIIHIX 3yCUJIb Y HUX. Y
3aJIEXKHOCTI Bif criocoby iHTepnpertalii ¢pisnyHoro abo abcTpakTHOTO 3HAYEHHS LIMX [TapaMeTPiB Ta 30BHILIHIX
BIUJIMBIB, 3aIIPOIIOHOBAHO Pi3Hi MeTonu GOPMOYTBOPEHHS I KOPEeryBaHHSI CiTYaCTUX CTPYKTYP. BinmnoBinHi meToau
PO3p0o06JIeHi Ha OCHOBI y3arajbHeHoi (pOpMU CTaTUKO-T€OMETPUYHOIO METOAY NPUKIIAAHOI AUCKPETHOI reoMeTpii,
PIiBHSIHHSI PIBHOBAaru IKOro 0yJIo JOMNOBHEHO AU(ePEHLiaTbHUMU 3aKOHOMiIPHOCTSIMA MiXK T€OMETPUYHUMU I
($isMYHMMU TapaMeTpaMu CiTYaCTUX CTPYKTYP Ta CKAJIIPHUX i BEKTOPHUX MOJIiB, 1[0 BPiBHOBAXYIOTh a60
IIPU3BOJIATD [0 PYXYy By3JM iX iHTeprnpeTaniiiHux Mopese. Lli 3aKOHOMiIpHOCTI [IpeiCTaBIsSII0Th COO0I0 PiBHSIHHS
CTaHy BiJIbHUX BY3JIiB Ta JIAHOK MOJIeJIE€H, 1110 6YJIM y3arajbHEHi Ta afalTOBaHi AJ1s1 BUPILIEHHS SIK CTATUYHUX, TaK i
IVHAMIYHUX NPUKJIAIHUX 33/1a4 Y IPOEKTHUX ITPOCTOPAX JOBiIbHOI pO3MIPHOCTI. 3 0GHOTr0O 60Ky, pO3p06IEHO
METOJIM CUCTEMHOTO yIIPaBJIiHHS apaMeTPaMU CTaHy CiTYaCTUX CTPYKTYP AJI 3314, 110 epenoadaroThb
HEMOJKJIMBICTb BIIUBY Ha (pOpMY MOJeJiell 3a paxyHOK 3MiHUM 30BHIIIHbOTO BY3JI0BOTO HAaBaHTaKE€HHsI. 3 iHIIOTrO
00Ky, CTBOPEHO MeTOoI1 (P OPMOYTBOPEHHS AUCKPETHUX F€OMETPUYHMX 00pasiB (y PopMi CiTIaCTUX CTPYKTYP), 1O
0a3yeTbCsl HAa IEPETBOPEHHI TapaMeTPUYHUX PiBHSIHb CTaHY By3JliB Mogesti Ha QyHKUi] y ¢popmi Jlarpanika, siki
MICTSITh JOJATKOBI HEBiIOMI MapaMeTpu BapiloBaHHS. HasgBHICTh BiANIOBiIHMX TapaMeTpiB fae 3MOTr'y HaKJIaaTH Ha
3a1a4y (POPMOYTBOPEHHS JOJATKOBI YMOBY MOJIEJIIOBAHHS Ta HalaBaTU JUCKPETHUM 00pa3aM BHU3HAYEHI
IvdepeHLianbHi I METPUYHI BJIaCTUBOCTI, IEPETBOPIOIOYM CaM IPOLIEC MOJEII0BAHHS Ha 3a4a4y IOIIYKY YMOBHUX

ONITUMYMIiB.

2. The dissertation on competition of a scientific degree of the doctor of technical sciences on a specialty 05.01.01
- applied geometry, engineering graphics. - Kyiv National University of Construction and Architecture. - Kyiv,
2021. The dissertation is devoted to the development of the tool base of methods of discrete geometric modeling of
multicomponent objects, phenomena and processes that can be interpreted by mesh structures. Thus the nature
of the appropriate objects, phenomena and processes can be described by both differential and other functional
regularities including scalar and vector fields. In terms of system analysis all interpretative model mesh structures
are composed of typical elements and have common features. In particular, in the simplest form, the constituent
elements of the mesh structures are free and fixed nodes, as well as rectilinear links that connect them and
express the degree of interaction between the respective nodes. The most striking example of mesh structures are
rod architectural and building structures with a hinged connection of links, which in ideal condition can be formed
and change the values of the components of the stress-strain state as a result of external functional loads. The
process of interaction of mesh structures as complex systems with the environment lies in perception, reallocation
and links to further internal efforts to transfer basis through bearing (fixed) nodes. Based on this idea of the work
of mesh structures, a number of scientific and practical problems related to the formation and adjustment of the
parameters of their state are set and solved. As the parameters of the condition of links of models it is offered to
accept the density of internal efforts in them. Depending on the method of interpretation of the physical or
abstract value of these parameters and external influences, different methods of forming and adjusting of mesh
structures are proposed. The corresponding methods are developed on the basis of the generalized form of static-
geometric method of applied discrete geometry, the equilibrium equation of which was supplemented by
differential regularities between geometric and physical parameters of mesh structures, scalar and vector fields
that balance or gear the interpretive models. These regularities represent the equations of state of free nodes and
links of models that have been generalized and adapted to solve both static and dynamic application problems in
design spaces of arbitrary dimension. On the one hand, there are developed the methodical system management of
parameters of a condition of system structures for tasks, which provide impossibility of influence on the form of
models due to the change of external nodal loading. On the other hand, there are created the methods of forming



discrete geometric images (in the form of mesh structures), which is based on the transformation of parametric
equations of state of model nodes into functions in Lagrangian form, which contain additional unknown variation
parameters. The presence of appropriate parameters allows to impose additional modeling conditions on the
objective of shaping and to provide discrete images with certain differential and metric properties, turning the
modeling process itself into a problem of finding conditional optimums.
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