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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. Jucepraliito NpUCBsSYEHO BUPIlIEHHIO HAYKOBOI TPO6GIEeMU MOZEIOBaHHS 6araTopakTOPHUX CUCTEM
i npoueciB 3 6yAb-KOI0 Hallepes, 3a1aHOI0 KibKiCTIO BUXiNHUX (aKTopiB pi3HOI QiznyHOI NpHUpoau. 3 Li€l0 METOI0
PO3pO06IEHO KOMIO3ULIITHUN METOJ, TEOMETPUYHOTO MoentoBaHHs (KMI'M), ikuil € nofanbIuM poO3BUTKOM
IIPUHLMIIIB Ta iIHCTPYMEHTAapilo TOYKOBOTO yncyeHHs bamobu-Hainuma (BH-uncnenns). 3a gonomoroo KMI'M
HiABUILY€ETHCS SIKICTh Ta OOIPYHTOBAHICTh YIPaB/IiHCbKUX PillleHb, 3 METOIO MiBUILIIEHHS e(PEeKTUBHOCTI
(PYHKLiOHYBaHHS Cy0'€KTiB rOCIIOJIapIOBAHHS Y Pi3HUX rajly3sx HApOQHOTrO rOCNofapcTsa. B pesynbrari
TEOPeTUYHUX JOCIIIKEHb PO3PO06JIEHO Ta OOIPYHTOBAHO anroputm GopMyBaHHS KoopavHat bamobu-Haiauma

(BH-kooppuHaT) AJ1s1 iHTEepIIosLii BUXiIHUX TOYOK IIapaMeTpUYHOI0 KprBolo bamobu (b-kpuBow). OpHUM i3



rosioBHUX iHCTpyMeHTiB KMI'M e po3pob6sieHi reomeTpuyHi MaTpuui bamo6u-Haiauma (BH-maTpui).
Bukopucranns BH-maTpulp 103BOJINIIO y3araJlbHUTU reOMeTpUYHY popMatizaliiio BUxinHux pakTopis Ta
CIIPOCTUTH PO3B’s13KU 3aau. Kimouosowo y KMI'M e meTonnka pOpMyBaHHS CETMEHTIB OJHO-TTapaMeTPUYHUX B-
KPUBUX €BKJIIOBOTO I-IIPOCTOPY, sIKa 6a3yeTbCsl HA IePeXO/ii Bifl 17106a71bHOI CUCTEMU KOOPJUHAT IO PO3B'sI3aHHS
3ajadi y JIoKalbHUX cuMIlekcax. [lepexin Bin BuxinHOiI reomeTpuyHoi (pirypu go b-kpusoi, 3 BH-koopaunaramu y
JIOKaJIbHIN cucTeMi KoopuHAT 3abe3redye 3MEeHIIeHHs KiJIbKOCTi TapaMeTpiB Mpy apamMeTpusallii BUXifHuX JaHuX
Mogei. Po3po6sieHa MmeTosivka GopMyBaHHS HerlepepBHUX BH-KOOpAKHAT [1711 CETMEHTY TIOBEPXHi Y BUTJISA]
napameTpuyHoi BH-maTpuiii, 1o iHTeprnosoe Touky BUXinHOI reomeTpuydHOi Qirypu. [Ipu 1bomMy, aHasi3 po3B’sa3Ky
Oynb-sKOi N-BUMIPHOI 3a51a4i 3[1iiCHIOETHCS Yepes3 aHasi3 N OAHOBUMIPHUX 33724, SIKi BAHMKAIOTh 32 Pe3yJbTaTaMU
IIPOEKTYBaHHS Ha I1 OCEH, 3 I0JAbIIUM 00’ €JHAHHSIM Pe3ysbTaTiB. Po3po6JieHo cI1oci6 yTBOpeHHs k-BUMipHUX
IIPOEKLil 11 -BUMipHUX B-}iryp, SIKuil Hajlae MOXJIUBICTb JETaJIbHOTO NOCJIiIKEHHS! BIUIUBY IPYIM Pi3HOPiTHUX
(akTopiB Ha NMOBEiHKY cUCTeMU. BaskanBoto ocobusicTio KMI'M e po3’eqHaHHS BUXiIHOI reOMeTpUYHOI (irypu Ha
napaMeTpUYHy Ta FTeOMETPUYHY YaCTUHU. 3aBJSIKM LIbOMY, IapaMeTPUYHA YaCTMHA MOZEI (SIKa BU3HAYa€ BCi
BJIACTUBOCTI Ta 3B'SI3K1 00'€KTa MO/IE€JIIOBAHHS), 3a/INIIAE€THCS HE3MIHHOIO B Pa3i 3MiHEHHSI BUXiTTHUX TOYOK
reoMeTpUYHOi Qirypu. Lle nae MOXIUBICTb 3pyYHOr0 aHAI3y AiSVIBHOCTI CUCTEMHU B AMHAMILli HIJISXOM IIPOCTOTO
3MiHEHHS KOOPJUHAT BUXiTHUX TOYOK. Pe3ysnbratu BipoBagkeHHS KMI'M cBig4aTh po NepCrneKTUBHICTb KOTO
NI0JIaJIbIIOTO PO3BUTKY i 3aCTOCYBAaHHS Y Pi3HUX rajly3sx HapOJHOro rocrnojgapcrsa. Kio4dosi ciioBa: reoMeTpuyHe
MO[IeTIOBaHH, KOMIIO3UliliHuii meton, BH-uucnenns, BH-koopaunaTtu, BH-maTputli, 6aratodaxropHi mozgeni, b-
KpuBa, b-dirypa, napameTpruyHuii 38’930K, 6araTOBUMipHUI IPOCTIp.

2. Thesis for the degree of Doctor of Technical Sciences in the specialty 05.01.01 - Applied Geometry, Engineering
Graphics. Kiev National University of Construction and Architecture, Kiev, Ukraine, 2018. The thesis is devoted to
the solution of the scientific problem of modeling multi-factor systems and processes with any predetermined
number of input factors of different physical nature. For this purpose, a composite method for geometric modeling
(CMGM) has been developed, which is a further development of the principles and tools of the Baluba-Naidish
point calculus (BN-calculus). With the help of CMD, the quality and validity of managerial decisions are improved
in order to increase the efficiency of business entities in various sectors of the economy. As a result of theoretical
studies, an algorithm for the formation of the Baluba-Naidish coordinates (BN-coordinates) for interpolating the
initial points of the parametric Baluba curve (B-curve) was developed and substantiated. One of the main tools of
KMGM is the Balyuba-Naidish geometric matrix (BN-matrix). The use of BN matrices allowed us to generalize the
geometric formalization of input factors and simplify problem solving. The key method in CMGM is the method of
forming segments of one-parameter B-curves of the Euclidean n-space, based on the transition from the global
coordinate system to solving the problem in local simplexes. The transition from the original geometric figure to
the B-curve with BN-coordinates in the local coordinate system ensures a decrease in the number of parameters
when parameterizing the initial data of the model. A technique has been developed for the formation of continuous
BN coordinates for a surface segment in the form of a parametric BN matrix, interpolates the points of the original
geometric figure. At the same time, the solution of a complex n-dimensional problem is carried out by solving n
simple single-factor problems and then combining the results. This allows you to avoid additional transformations
in the event of a change in the position of the original geometric shape relative to the global coordinate system.
The developed method of forming k-dimensional projections for n-dimensional B-figures allows for a detailed
study of the influence of a group of heterogeneous factors on the behavior of the system. An important feature of
KMGM is the separation of the parametric and geometric parts of the original geometric figure. Due to this, the
parametric part of the model (which determines all the properties and connections of the object of modeling)
remains unchanged when the initial points of the geometric figure change. This allows for a convenient analysis of
the system activity over time by simply changing the coordinates of the source points. Using the above research
results, a compositional method of geometric modeling (KMGM) is developed, the difference of which from
existing methods is that it combines the factors at the final stage of formation of a composite geometric model.
Compositional geometric modeling is implemented according to the modular principle, in which heterogeneous
factors are involved sequentially according to the levels of decomposition of the system, object. The specified



method of successive integration of factors allows to add an unlimited number of heterogeneous factors to the
composite geometric model and create multilayer multi-factor geometric models. The principles of compilation of
descriptions and creation of the structure of modules for composite geometric models are formulated, the
schemes of their construction and the methods of geometrical formalization in the BN-matrix form are proposed
for them. The given gives the opportunity to take into account a sufficiently large number of heterogeneous
factors for modeling systems and objects, which promotes the adoption of more motivated management decisions,
the introduction of which will increase the economic effect of the results of the system, the object. The
monofactor principle of constructing composite geometric models in the BN-matrix form provides an opportunity
for a deeper study of the influence of a separate factor on the work of the system, the object, which results in
changes in the structure of the system, in order to improve the functioning of the system.
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