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1. Inceprartist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMAaTa TEXHIYHUX HayK 3a cnenjanbHicTio 05.01.01 "TIpukiaaHa
reoMeTpis, inkeHepHa rpadika” — KuiBcbkuil HallioHaIbHUI YHiBEpCUTET OyIiBHULTBA i apxiTekTypu, Kuis, 2021.
JuceprauiiiHa poboTa IIpUCBsIY€Ha MOJIEJII0BAaHHIO FeOMeTPUYHOI GopMU iHCOJIAII{i 06'€KTIB 32 yMOB HEIIOPYLIEHHS
HOPMaTUBHUX BUMOT [0 iHCOJILII B iCHYl0uMX OY[iBJIsIX Ta HA NpuUjeriiil TepuTopii. BBesieHo nousTTs «I[IpoekTHoro
IIPOCTOPY», B MEXKAX SIKOTO apXiTEKTOP MO>X€ CTBOPIOBATH HOBUM OYAMHOK HE XBUJIIOIOUNCH [TPO MOPYILIEHHS
iHCONALIHNX HOPM Ha icHyI0YNX 00'eKTaX. [106yZ0Ba IPOEKTHOTO IPOCTOPY € 3BOPOTHOIO 337a4el0 iHCOJIALINHNAX
po3paxyHKiB. [IpsiMa 3aiaua Bupilllye NUTaHHS [I€PEBipKU BIJIMBY BXKe 3allpOEKTOBAHOI OYAiBJli HAa iHCOJIALII0
OTOYYIOUMX apXiTEKTYPHUX 00’eKTiB. | K110 HOBa OyiBJIsl MOPYILYE iHCOJISLiMHI HOPMU B iCHYIOUMX OyIMHKaX Ta HA
MaiJjaH4MKax, TO BUHUKA€E HEOOXigHICTb KOpEryBaHHsI, iHKOJIM JIy’Ke CYTTEBOTO, IPOEKTHOTO PillleHHs1 HOBOi Oy iBiIi,

a iHKosK, HaBiTbh, 30BCIM BiIMOBJISITUCS Bin Hioro 6yniBHUITBA. BupilmieHHs 3BOPOTHOI 33ja4i — FeOMETPUYHOTO



MOJIE€JII0OBAaHHS ITPOEKTHOTO IIPOCTOPY Maii6yTHBOI 3a0yL0BHU, O3BOJISIE ONTUMI3yBaTU 3yCUJLIS Ta YaC HA BUKOHAHHS
IIPOEKTY Ta Mojasblle 6yAiBHALTBO. PO3p06s1eHi METOM reOMETPUYHOTO MOZEIOBAHHS TPOEKTHOTO IPOCTOPY
HOBO] Oy[iBjIi a6o rpynu OyiBeJsb Ta TEPUTOPIi B icCHYIOUii 3a6y0Bi Jal0Th MOKJIMBICTD 1€ Ha [109aTKOBUX eTarax
IIPOEKTYBAHHS BPAaxyBaTH MiCTOOYAiBHI iHCOJISILiIIHI OOMEXXEHHS], IO BILJIMBAIOTh HA MIPOEKT. PO3po6iieHo OBi
MozeJIi i aTOpUTMU NOOYA0BY FeOMETPUYHOI (OPMU IIPOEKTOBAHOIO 06'€KTA 32 JOIIOMOIOI0 COHSIYHOI KapTH:
BU3HA4YE€HHSI MaKCMMAaJIbHUX [T03HAYOK CEKLil NPY BiJOMOMY I171aHi HOBOTO 6YAMHKY Ta BU3HA4E€HHS (popMU
IIPOEKTHOTO NIPOCTOPY HAJ Ai/SHKOIO 3a0y10BU. B muceprauiiiHiil po60Ti NpOBeeHO aHajli3 OCHOBHUX METO/IB
PO3paxyHKy iHCoJIsLii, T0Ka3aHi BiIMiHHOCTI METOZIB, iX HELOJIIKU Ta IeEpeBaru. BCTaHOBJIEHO, 1O IIpU
iHCOMALINHMX pO3paxyHKax NPUIHATO BBAKATY, 10 YaC iHCOJIALiI IPUMIlleHb JOPIBHIOE YaCy iHCOJIALii IEBHOI
po3paxyHkoBoi Touku (PTI), sika, HaiyacTile NpuiiMaeTbCsl y LEHTPI CBiTI0Nnpopidy. OpHak 6yBaloTh BUNIAAKY KOJIU
PTI He iHCOMOETBCS, ajle COHSYHI IPOMEHI NOTPAIJISIOTh Y IPUMIILIEHHS], IEPEeTUHAIOUN [I€BHY FPAHUYHY [TOBEPXHIO
B Mexax cBiTsonpopisy (I'TIl), To6To npuMilieHHs iHCOM0eThCS. Lle TPU3BOAUTD 10 MOXMOOK. Y 3B'SI3KY 3 LIUM
PO3p0o6JIeHO MaTeMaTUYHY MO/IeJsIb [IePETBOPEHHS IIPOCTOPY, I1pu sikomy ['TII ctuckaetses y PTI, a oTouyiouu
3aTiHIOIOUH €JIEMEHTU OTPUMAIOTh GOPMY, IIPHU SIKUX TpUBaJicTh iHcosuii PTI gopiBHIoe TpuBanocTi incossiuii I'TII.
Lle mae MOXKJIMBICTb BU3HAYMTY IIOBHY TPUBAJICTh iHCOJIALII HA OCHOBI COHAYHMX KapT. [ly1s peanizanii
IIEPETBOPEHHS TPOCTOPY B KOMITIOTEPHUX IIPOrpamax po3po6JIeHO MaTeMaTUYHY MOJEJIb IEPETBOPEHHSI IPOCTOPY,
1110 [103BOJIWJIO aBTOMAaTU3yBaTu 1o6ynosu MTM, HazaHuil aHasi3 no6y[oB Il Pi3HOrO TUITy CBITJIONPOPI3iB.

[puknany no6ynoB CTBOPEHi B IporpaMHOMY KomIuiekci 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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