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1. Tlpang npucBsueHa BUPIIEHHIO HAYKOBO-TIPUKJIAIHOTO 3aBJIaHHS 1010 3MEHIIEHHS e(eKTy MiCbKOTO TeIJIOBOTO
OCTpOBA Ta PU3UKY BUHUKHEHHS TEIJIOBOTO CTPECY Y HACEJIEHHS. 3allpOIIOHOBaHUI MifXif, I'PYHTYEThCS HA
3HIDKEHHI HarpiBy MiJCTUIIbHOI TOBEPXHI MO[BIP’S )KUTJIOBUX KBAPTAJIiB IIPSIMOIO0 COHSIYHOIO pafialiiero.
OOrpyHTOBaHO MPUHIUIIY PO3MJIaHYBaHHS KBAaPTaJIbHOI )KATJIOBOI 3a0YJOBY, SIKi AOLIJIbHO 3aCTOCOBYBATH Ha CTafii
IIPOEKTHUX PillleHb, K OIUH i3 LOCTYNHUX Ta e(PEeKTUBHUX IHCTPYMEHTIB KiiMaTnyHoi aganTauii mict. Ha ocHOBI

I AHWUX MOHITOPUHIOBUX CIIOCTEPEXEHb Ha Nnpukiani micrta Kuesa focmiimkeHo 6araTopiuHi 3MiHM TEIJIOBOIO CTpecy
HACEeJIEHHS B 3aJI€KHOCTI Bif I100a/IbHUX KJIIMaTUYHYX 3MiH 3 BUKOPUCTaHHSIM iHCTpyMeHTapito Copernicus
Climate Change Service Ta nanux LlenTpanbHoi reodisndHoi o6cepBartopii imeHi Boprca Cpe3HeBChKOro.

[TporHo3Hi O1iHKYM BKa3ylOTh Ha 3pOCTaHHS TEIJIOBOTO iHJeKcy maibke Ha 30% 1o 2050 poky Ta 30ibIIeHHs



YaCTOTH [HIB 3 EKCTPEMAJIBHMM TEIJIOBUM HAaBAHTAXKEHHSIM. 32 BOJIOrocTi 80% pu3uK 17151 HACEJIEHHS 32 IIKAJIOK
WBGT OUiHIOETHCS SIK «BUCOKUI». AHAJI3 Cy4acHUX TE€XHOJIOTIH [1aCUBHOTO OXOJIOIKEHHSI OyAiBesIb i Ipuieraiux
TEepPUTOPIili, I0Ka3aB, 10 HAsIBHUI CIIEKTP PillleHb 37e06i/IbIIOro OPieHTOBAaHMI Ha 3MEHILIEHHS TeMIIepaTypu
[IOBEPXOHb OrOPOPKYBAJIbHUX KOHCTPYKIil 6€3 BpaxyBaHHS IPOCTOPOBOi KOH(irypauii 3a6ynoBu. Y Mexxax
IOCIIiIKEHHS TIOPIBHSAHO HarpiBaHHA MiJCTUIbHOI IOBEPXHI BHYTPIIHLOABOPOBOrO IIPOCTOPY [Jis IMOMUPEHNUX
CXEM pO3IlJIaHyBaHHS KBapTajly — TOUKOBOI, IEPUMETPaJIbHOI, PsiIKoBOi Ta [1-11oni6HOI. TakoX po3rsiHyTO
aJIbTEPHATYBHI PO3IJIaHyBaJIbHi pillleHHS, 3aIIPOIIOHOBAHI aBTOPOM, 4Ki I'PYHTYIOTbCS Ha IIPUHLMUIIAX aCUMETPIi Ta
IIPOCTOPOBOi OpraHisatii, Haba>KeHOoI 10 reomeTpii npupoaHoro pesnbedy. O6’€KTOM IOCTIIKEHHS € YMOBHA
KBapTajsibHa KoMipka mtometo 1ra (100 x 100 M) i3 9-11oBepXOBUMU KUTIOBUMU ceKuisimu miometo 500 M2 MeToio
IOCTiI)KEHHS € OLjiHKa BIVIUBY FreOMETPUYHUX lapaMeTpiB KBapTa/bHOI 3a0y10BY Ha TEIIJIOBUM PEKUM
BHYTPIIIHBOTO IBOPOBOTO IIPOCTOPY, a TAKOX PO3p0OOKAa METOIiB 3MEHILIEHHS NIePErPiBy NiICTUILHOI IOBEPXHI
3a/17151 3HKEHHS €(eKTy MiCbKOro OCTpOBa Terlja [l Iepiioi KiiMaTuYHOi 30HU YKpaiHu. JlocarHeHHs
IIOCTaBJIEHOI METU Ilepe0avyaeThCs Yepes BU3HAUEHHSI ONITHMAaJIbHOI OpieHTallii 3a0y10BY KBapTajy BillHOCHO
CTOPIH CBITY 32 €KCTPEMaJIbHUX JITHIX TeMIleparyp. Y Ipali HaBeeHO Pe3yJIbTaTu PO3PAXYHKY HAIXOAKEHHS
CcepenHbOI IHNTEHCUBHOCTI IIPAMOI COHAYHOI pafialii Ha MiICTUIbHY ITOBEPXHIO BHYTPILIHLOTO OBOPY [Js KOKHOIO 3
[IPOaHaJi30BaHMX BaPiaHTIB yIIPOAOBXK OGHOTO CBIiTJIOBOTO AHS. MOMEI0BaHHS BUKOHAHO i3 3aCTOCYBaHHSIM
CIIe11iali30BaHOro IPOrpaMHoOro KoMmiuiekcy TownScope. 3a KapTaMy PO3IIOZiITy TEIJIOBOTO HABAaHTAKEHHS
30iICHEHO BU3HAYEHHS CEPEIHBbOrO BiICOTKA 3aTiHEHHS MiICTUILHOI IIOBEPXHI ABOPY. 3allPOIIOHOBAHU
METOIWYHUY MIOXif afanToOBaHO 4O YMOB IIEPLIO] KIIMAaTUYHOI 30HU YKPAIHM 3 BUKOPUCTAHHSIM MOHITOPUHIOBUX
JaHuX 32 JuIeHb 2021 poKy 3 CEpeIHbOI0 TEMIIEPATYyPOIo NOBITPs 24,6 °C. Pe3ysbTaTil AOCTIIKEHHS [T0KAa3aJIH, 0
aCUMETPUYHI CXxeMU 3a0€e3I1e4yIoTh HIDKUi CepejHi TeMIepaTypH MiJICTUIIBHOI I0BEPXHi, CTabisbHe 3aTiHEHHS Ta
nepenaj Mk KpaiiHiMu opieHTanisimu He 6inbin sk 1 °C. Cepe[ TUIIOBUX CXeM IIEPUMETPasibHA 3a0y0Ba Mae
HaWBUIIUI NIOTeHian GOpMyBaHHS CIIPUATIIMBOrO MikpokiiMary. JlaHuii BapiaHT pO3IJIaHYBaHHS TaKOX
IlEMOHCTPY€E BUCOKMH BiICOTOK 3aTiHEHHS BHYTPIlIHbOJBOPOBOIO IIPOCTOPY. HayKoBa HOBM3HA OTPMMAaHMX
pesyJbTaris: 1. Yrepiie TEOPETUYHO OOCIIIKEHO ITeperpiBaHHA MifCTUIBHOI TIOBEPXHI TEPUTOPIi I BOPY B MIKOBUX
YMOBAx JIiTHBOTO TEPioAy, 10 AO3BOJIMIIO AJ11 YOTUPbOX BapiaHTiB MOMMPEHOI TUIIOBOI 3a0yJOBU KOMIpKU
SKUTJIOBOTO KBapTajy NoOYAyBaTH Jiarpamu NMOPiBHAHHS e(eKTUBHOCTI pi3HUX BapiaHTiB 3 BUBHAUYEHHSIM
yCepenHEHOl 4aCTKY 3aTiHEHHS MiACTUIIBHOI TIOBEPXHI BHYTPIIIHBEOTO ABOPY KOXKHOTIO 3 PO3IJISIHYTUX BapiaHTIB; 2.
Ynepie HayKOBO OOI'PYHTOBAHO aJIbTEPHATUBHI MiIXOM 1O PO3IIaHYBAaHHS KOMiPKU 3a0yJOBU >KUTJIOBOTO
KBapTaJy, o [PYHTYIOTbCS HA 3aCTOCYBaHHI IPUHLMIIB aCUMETPii 3377151 BiATBOPEHHS MEXaHi3MiB
TE€PMOPETYJIIOBAHHA IPUPOIHUX JaHAWA(TIB; 3. YIOCKOHAJIEHO METO/] OLIiHIOBAaHHS BIJIMBY O3€JIEHEHHS Ha
TeMIIEpaTypPHUI PEXXUM NPUOYIMHKOBOI TEPUTOPII B JIiTHIl Nepiof, o JO3BOJISIE BUSIBUTU iCTOTHI BiAMiHHOCTI Y
LIOTOOMHHIN AMHAMIL TeMIIEpaTypy MiICTUIILHOI IOBEPXHI BHYTPILIHLOABOPOBOTO IIPOCTOPY IEPUMETPAJILHOI
3a0y[I0BM 32 YMOB HasIBHOCTI Ta BiICYTHOCTI 3eJ1eHMX HacakeHb; 4. Habysu ojganbpmoro po3BUTKY METOLUYHI
IiAX0AM 00 PO3PaxyHKY TEIJIOBOTO PEXUMY KBAPTaJIbHOTO MPOCTOPY IJ1s1 I KiliMaTU4HOI 30HU YKpaiHu, Ha MifcTaBi
SIKMX MO>XJIMBO (DiKCyBaTH MiHiMaJIbHI TEMIIEPATYPHI IIEPENaiy Ta BU3HAYaTU PalLliOHAJIbHY Opi€HTALiI0
KBapTaJIbHOI KUTJIOBOI 3a0y10BU BiTHOCHO CTOPIH CBiTy. [IpakTH4He 3HaUeHHs OfieP>KaHUX pe3yJibTaTiB: BuzHaueni
y JOCJIIKEHI CepefHi TEMIIEPATyPH MiJCTU/IBHOI TOBEPXHi BHYTPIIHBOI'O IBOPY KUTJIOBUX KBAPTAJIiB 32 Pi3HUX
OpieHTalliil BiTHOCHO CTOPiH CBiTy AO3BOJISITh [10NI€PEIHbO OLIHUTY PU3UK BUHUKHEHHS TEIIJIOBOTO CTPECy
MeEIIKaHIIiB i 06paTy ONTHMAaJIbHE PO3IlJlaHyBajbHE PillleHHs Ha eTalli MPOEKTHUX POOIT. A TaKOX — 3aCTOCOBYBATU
METOJIU NTACUBHOTO OXOJIOIKEHHS Y IIPOEKTYBAHHI HOBUX MIKPOPANOHIB i CIIPUATY 3MEHIIEHHIO MiCbKOTO

TEIJIOBOTO OCTPOBA.

2. The dissertation addresses the scientific and applied problem of mitigating the urban heat island effect and heat
stress risks through reduced solar heating of underlying surfaces in residential courtyards. It substantiates
residential block planning principles applicable at the early design stage as an accessible tool for urban climate
adaptation. Long-term monitoring data for Kyiv, obtained from the Copernicus Climate Change Service and the
Borys Sreznevskyi Central Geophysical Observatory, were analyzed to assess climate-related changes in heat
stress. Projections indicate an almost 30% increase in the Heat Index by 2050 and more frequent days of extreme



heat exposure. At 80% relative humidity, the WBGT index indicates a “high” heat stress risk. An analysis of passive
cooling technologies found that existing solutions mainly target building envelope temperatures, often overlooking
the spatial configuration of development. The study compares underlying surface heating in four conventional
residential block layouts—point-type, perimeter, linear, and U-shaped—and examines alternative asymmetric
layouts inspired by natural landforms. The model represents a 1-hectare block (100 x 100 m) with nine-storey
residential sections, each occupying 500 m2. The aim is to assess how block geometry affects courtyard thermal
conditions and develop methods to reduce surface overheating and the urban heat island effect in Ukraine’s first
climatic zone. A key task is identifying the most favorable orientation relative to the cardinal directions under
extreme summer conditions. Using TownScope, the average intensity of direct solar radiation reaching courtyard
surfaces was calculated for each layout over one daylight period. Spatial thermal-load maps were used to
determine the average shaded proportion of the courtyard. The method was adapted to the first climatic zone of
Ukraine using July 2021 monitoring data, with an average air temperature of 24.6 °C. The results show that
asymmetric layouts provide lower average surface temperatures and consistent shading, with temperature
differences between extreme orientations not exceeding 1 °C. Among conventional layouts, perimeter
development offers the greatest potential for a favorable microclimate and a high proportion of courtyard shading.
Scientific novelty of the research: 1. For the first time, courtyard surface overheating under peak summer
conditions was theoretically investigated for four conventional residential layouts, enabling comparative
performance diagrams and calculation of the average shaded surface proportion for each layout. 2. For the first
time, alternative asymmetric block planning approaches were scientifically substantiated to reproduce
thermoregulatory mechanisms characteristic of natural landscapes. 3. The method for assessing the effect of
vegetation on outdoor thermal conditions was improved, revealing differences in hourly courtyard surface
temperatures in perimeter layouts with and without greenery. 4. Methods for calculating residential block thermal
conditions in Ukraine’s first climatic zone were further developed, enabling identification of minimum temperature
differences and rational orientations relative to the cardinal directions. Practical significance: The calculated
average courtyard surface temperatures for different orientations support preliminary assessment of residents’
heat stress risks and selection of optimal layouts at the design stage. The findings also facilitate the integration of
passive cooling into new residential neighborhoods, helping mitigate the urban heat island effect.
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VII. BizomocTi npo odiLifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. )Kenux Bacunb Muxanaosuy

2. Vasyl M. Zhelykh

KBasigikamnis: 1.1, npodecop, 05.14.06

InenTudgikarop ORCID ID: 0000-0002-5063-5077

JopaTrkoBa indpopmanist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kog 3a €IPIIOY: 02071010

Micue3Haxoa>KeHHs: By Crenana Banzepu, JIbsis, 79013, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Yyrai Anresina BonogumupisHa

2. Angelina Chuhai

KBasigikanis: x. 1. u., npodecop, 21.06.01

Imentudikarop ORCID ID: 0000-0002-8091-8430

JonaTkoBa iHdopmalist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0M: OfechKuil HallioHaIbHKI YHiBepcuTeT iMeHi 1. I. MeyHMKoBa
Kopg 3a €IPIIOY: 02071091

Micue3HaxoO KeHHS: By JIBopsHChbKa, Oneca, 65082, Vkpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. ITnockum Bitaninn OnekcinioBny

2. Vitalii O. Ploskyi

KBasidikamis: 1. 1. u., npodecop, 05.01.01
ImenTudikarop ORCID ID: 0000-0002-2632-8085

JoparkoBa iHpopMmamist: https://www.scopus.com /authid /detail.uri?authorld=57209322963;
https:/ /www.webofscience.com /wos/author /record /27283059;
https:/ /scholar.google.com /citations?user=IS7DbowAAAAJ

IToBHE HafIMeHYBaHHH IOpl»I,ILI/I‘IHOi 0COOM: KuiBChKUIl HALIIOHAIbHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

MicquHaXOA)KeHHH: npocnekt [lositpsHux cui, Kuis, 03037, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

Inentudikarop ROR:

Bsacue IlpizBuuie Im's Ilo-6aThbKOBI:
1. KupnyeHko Muxaitsio AHaTOJiOBIUY

2. Mykhailo A. Kyrychenko



KBasigikamis: . . u., nou., 05.23.03
InenTudikarop ORCID ID: 0000-0002-3651-3153
JoparkoBa iHdpopmamnist:

IToBHE HafIMeHyBaHHH IOpH,ILI/I‘IHOi 0COOM: KuiBChKUIl HALIIOHAIBHUI yHiBepcuTeT OyiBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

MicquHaXO,I[)KeHHH: npocnekt [lositpsHux cui, Kuis, 03037, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZoMOCTi

Bsacue IlpisBume Im'st [To-6aThKOBI Kpusomas Tersina IanisHa

TOJIOBH pagu

Biacue IpizBume Im's Ilo-6aThKOBI Kpusomas Tersua IsaniBHa

rOJIOBYIOYOTO Ha 3aciJaHHi

BiamoBigaibHUH 32 MiZITOTOBKY CesiToropos Innst Onerouy
00JIiIKOBHX JOKYMEHTIB

Peectparop IOpueHko TetsiHa AHaToOsiiBHA

KepiBHuk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisiIBHOCTI




