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Pedepar:

1. Inceprarist Ha 30O6YTTSI HAYKOBOTO CTYIIEHs KAaHIWAaTa TEXHIYHUX HayK 3a creuianpHicTio 05.01.01 "TlpuknanHa
reomeTpis, inxeHepHa rpadika" - KuiBcbkuil HaljioHaIbHUN yHiIBEpCUTET OYIiBHULTBA i apxiTekTypH, Kuis, 2021.
JuceprauiiiHa poboTa IpUCBsIY€HA MOJIE/IIOBAHHIO FEOMETPUYHOI (OpPMU iHCOJISII{i 06'€KTIB 32 yMOB HEIIOPYLIEHHS
HOPMAaTUBHUX BUMOT [0 iHCOJIALII B iCHYI0YMX OY[iBJISIX Ta HAa NPUJIETJIiil TepUTOpii. BBeieHo nousTrs «I[IpoeKkTHoro
IIPOCTOPY», B M€KaX SIKOTO apXiTeKTOP MOXKe CTBOPIOBATH HOBUI OYAMHOK HE XBUJIIOIOYKCh ITPO TIOPYIIEHHS
iHCOMALIHNUX HOPM Ha icHyI0uMX 06'eKTax. [106yZoBa IPOEKTHOIO NPOCTOPY € 3BOPOTHOIO 337a4€l0 iHCOJISLIIMHAX

po3paxyHkiB. [IpsiMa 3a7a4a BUpilllye MUTaHHS [IEPEBIPKU BIJIMBY BKe 3alIPOEKTOBAHOI OYiBJIi HAa iHCOJIALI0



OTOYYI0YMX APXiTEKTYPHUX 00'€KTiB. | sIKIIO HOBA OYZiBJIsl IOpYIIye iHCOALINHI HOPMU B iCHYIOYMX OyIMHKAX Ta Ha
MalIaHYMKax, TO BUHUKAE HEOOXiTHICTh KOperyBaHHS, iHKOJIX Jy>Ke CYyTTEBOTO, IPOEKTHOTO pillleHHsI HOBOI OyAiBJIi,
a iHKosN, HaBiTb, 30BCIM BiIMOBJISITUCS Bif 1ioro 6yniBHULTBA. BupilieHHs 3BOPOTHOI 3aa4i — TEOMETPUYHOTO
MOJIEJIIOBAHHS IPOEKTHOTO IIPOCTOPY ManOyTHBOI 3a0yA0BY, NO3BOJISIE ONTHUMI3yBaTH 3yCUJLIS Ta YaC HA BUKOHAHHS
IIPOEKTY Ta Mojasblle 6yAiBHALTBO. PO3p06s1eHi METOM reOMETPUYHOTO MOZEIOBAHHS TPOEKTHOTO IPOCTOPY
HOBOi OypiBJIi a60 rpynu OyiBeJib Ta TEPUTOPIi B iCHYIOUii 3a6y10Bi Jal0Th MOKJIMBICTD 1€ Ha [1I0YaTKOBUX eTarax
IIPOEKTYBAHHS BpaxyBaTH MiCTOOYAiBHI iHCOJISLiIHI 0OOMEXKEHHS, 110 BIIJIMBAIOTh Ha IIPOEKT. Po3pobiieHo ABi
MOl i aIrOpUTMU OGYI0OBU F€OMETPUYHOI POPMHU IIPOEKTOBAHOTO 00’€KTA 32 JOMOMOTOI0 COHSIYHOI KapTH:
BU3HA4YEHHSI MaKCMMAaJIbHUX [T03HAYOK CEKLil NP BiJOMOMY I17IaHi HOBOTO 6YAMHKY Ta BU3HAYE€HHS (popMU
IIPOEKTHOTO NPOCTOPY HAJ Ai/ISTHKOIO 3a0y10BU. B nuceprauiiiHiil po6OTi NpoBeieHO aHajli3 OCHOBHUX METO/IB
PO3paxyHKYy iHCOo41Li, [T0Ka3aHi BiIMiHHOCTI METOZIB, iX HELIOJIIKM Ta IlepeBaru. BCTaHOBJIEHO, 1O [IpU
IHCOMALINHNX pO3PaXyHKax MIPUINHATO BBAXKATH, 10 YaC iHCOJIALII IPUMIIEHb JOPIBHIOE YaCy iHCOJIALII IIEBHOI
po3paxyHkoBoi Touku (PTI), sika, HaityacTile NpuiiMaeTbCsl y LeHTPI CBiTIoNpopi3y. OpHak 6yBaloTh BUIIAIKY KOJIU
PTI He iHCOMOETBCS, ajle COHSAYHI IPOMEHI NOTPAIJISIOTh Y IPUMIILIEHHS], IePEeTUHAIOUY IIEBHY IPAaHUYHY [TIOBEPXHIO
B Mexax cBiTsonpopisy (I'TIl), To6To npuMilieHHs iHCOM0eThCS. Lle TPU3BOAUTD 10 OXMOOK. Y 3B'SI3KY 3 LIUM
PO3p0o6JIEHO MaTeMaTUYHy MOJeJIb [IePEeTBOPEHHS IIPOCTOPY, Iipu sikomy ['TII ctuckaetses y PTI, a oTouyioun
3aTiHIOIOYH €JIEMEHTU OTPUMAaIOTh GOPMY, IIpHU SIKUX TpUBaJicTh iHcoswii PTI gopiBHIoe TpuBanocTi inHcossuii I'TII.
Lle mae MO>KJIMBICTb BU3HAYMTH IIOBHY TPUBAJICTh iHCOJIALII HA OCHOBI COHSAYHMX KapT. [ peanizanii
IIEPETBOPEHHS TPOCTOPY B KOMITIOTEPHUX IIPOrpamax po3po6sIeHO MaTeMAaTUYHY MOJeJIb [IEPETBOPEHHSI IPOCTOPY,
1110 [103BOJIMJIO aBTOMaTU3yBaTu o6ynosu MTM, HazaHuit aHasi3 no6yHoB 1J1sl Pi3HOrO TUITY CBITJIONPOPI3iB.

[Npuknany nobynoB CTBOPEHi B IporpaMHOMY KomIulekci Mathematica.

2. The dissertation on competition of a scientific degree of the candidate of technical sciences on a specialty
05.01.01 "Applied geometry, engineering graphics" - Kiev national university of building and architecture, Kiev,
2021. The dissertation is devoted to modeling the geometric shape of insolation of objects under conditions of
non-violation of regulatory requirements for insolation in existing buildings and the surrounding area. The
concept of "Project Space" has been introduced, within which an architect can create a new house without
worrying about violations of insolation regulations on existing facilities. Construction of the design space is the
inverse of the insolation calculations. The direct task is to check the impact of the already designed building on the
insolation of the surrounding architectural objects. And if the new building violates the insolation standards in the
existing buildings and on the sites, then there is a need to adjust, sometimes very significant, the design solution of
the new building, and sometimes even to abandon its construction altogether. Solving the inverse problem -
geometric modeling of the design space of future construction, allows you to optimize the effort and time for
project implementation and further construction. Developed methods of geometric modeling of the design space
of a new building or group of buildings and areas in existing buildings make it possible at the initial stages of design
to take into account urban insolation constraints that affect the project. Two models and algorithms for
constructing the geometric shape of the projected object with the help of a solar map have been developed:
determining the maximum marks of sections with a known plan of a new house and determining the shape of the
project space above the building site. In the dissertation the analysis of the basic methods of calculation of
insolation is carried out, differences of methods, their lacks and advantages are shown. It is established that in
insolation calculations it is considered that the insolation time of the premises is equal to the insolation time of a
certain calculation point of insolation (CPI), which is most often taken in the center of the aperture. However,
there are cases when RT is not insolated, but the sun's rays enter the room, crossing a certain boundary surface of
insolation within the aperture (BSI), so the room is insolated. This leads to errors. In this regard, a mathematical
model of space transformation has been developed, in which BSI is compressed in CPI, and the surrounding
shading elements will take the form in which the duration of CPI insolation is equal to the duration of BSI
insolation. This makes it possible to determine the total duration of insolation based on solar maps. To implement
the transformation of space in computer programs developed a mathematical model of the transformation of
space, which allowed to automate the construction of maximum shading map, provided an analysis of



constructions for different types of openings. Examples of constructions are created in the Mathematica software
package. A mathematical model of the construction of a shadow mask of an opening on the celestial sphere and its
projection on a horizontal plane with the center of projection in the nadir is developed. This model is implemented
in the Mathematica software package. An algorithm for selecting the simplest method of calculating insolation
depending on the initial conditions is proposed. A method of constructing a project space using the boundary
surface of insolation is proposed. A model for constructing reflections of sunlight from building facades to obtain
zones of overheating in the environment has been developed. Based on the selection from the congruence of
reflected rays of the surfaces of rays reflected from the flat lines of generatrises on the analytical surfaces of
reflectors, a mathematical model of reflections of sunlight from different types of reflective screens is proposed.
This model is used to model areas of overheating of premises or building areas by reflected sunlight from the
surfaces of facades.
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