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Ay Yaunmy. biokiiMaTHyHe MOJEJIOBAHHSA [M3alH O00’€KTIiB B
ingopmamniiinomy cepenoBumii. Kpamidikariiina HaykoBa mpaiisg Ha TpaBax
pykomnucy. Jluceprailis Ha 3100yTTS HAyKOBOTO CTyIEHs JokTopa (imocodii
(PhD) 3a cnemianbHicTiO 022 «J/luzaith». PoGora BukoHaHa Ha kadeapi
apXITeKTYpHUX KOHCTPYKLIM KHUIBCHKOrO HAI[IOHAJIBHOTO YHIBEPCUTETY
OyIIBHULITBA Ta apxiTeKTypu. 3axuct BiaOyaetbcss y KuiBcbkomy
HAI[lIOHATHPHOMY YHIBEPCHUTETI OyTIBHUIITBA Ta apXiTeKTypH, M. KuiB.

MeTto10 po00TH € TeOpeTUYHE OOTPYHTYBAHHSI CUCTEMHOTO MIIX0AY 110
O10KJIIMAaTUYHOTO MOJICIIFOBAHHS y JIN3aiiH1, pOo3p0o0Ka METOI0JIOTIYHUX 3acal,
SIK1 BKJIIOYAIOTh KJ1acudiKaIio 00'eKTiB JIA3alHY, CHUCTEMY
0araToKpUTepiaJbHOTO OI[IHIOBAHHS Ta MPAKTUYHUX 1HCTPYMEHTIB, 30KpEMa,
CUCTEM MIATPUMKH MPUUHATTA pIIIEHb, IS PO3IIUPEHHS Ta €()EKTUBHOI
peanizaiiii 610KJIIMaTUYHOTO MOJIEITIOBAHHS MIOI0 IIUPOKOTO CIEKTPY 00'€KTIB
IU3aiiHy B Ccy4acHOMY 1H(OpPMAIIHHOMY CEpeIOoBHUIll, 10 3a0e3MeUnTh
PO3pOOKY CTIMKHX, KIIMAaTHYHO aJalTOBAaHUX Ta CHEProe(PeKTHBHUX Ta
EKOJIOTIYHUX MPOEKTHUX PIIICHb.

HaykoBa HOBM3HA po00TH I0JISITa€ B TOMY, 1110 B H1ii BIIEpIIE:

JlicTano momangbIIoro PO3BUTKY METOAOJIOTIYHE PO3YyMIHHS €BOJIOMIT
Ol1OKJIIMATHYHOTO MOJCIIOBAHHSA SK CKJIAJHOI HEIIHIMHOI CHCTEMH, IO
IHTErpy€e TPAAUIIIHI MUCTEIITBO3HABY] Ta eMITIpUYHI 3HAHHS Y HOB1 KOHIIETITI 1
JIM3aifiHy 3a JIOMOMOTOI0 CY4YaCHUX TEXHOJOTiH. Po3mmpeHno 3actocyBaHHS
O1OKJIIMAaTUYHOTO MOJICJIFOBAHHS Ha 1HINI OO0 €KTU JU3alHy 3a MeXaMu
apxiTektypu. Lle JOCATHYTO MUISIXOM y10CKOHAICHHSI TT1IX0Ly 10 Kiacudikarii
00’€KTIB nu3aiiHy (MPUPOAHO-, MITYYHO-, MU(PY3HO-00’€KTHUN AM3aliH) Ha
OCHOB1 aHaJli3y PIBHA iXHBOI B3a€MOAIl 3 KIIMAaTUYHUM CEpPEIOBHUIIEM Y
MaTepialbHO-NIPEIMETHUX Ta (PYHKI[IOHAIBHO- TIPOIECYaTbHUX MPOSBaX.

Po3pobneno cucremy kpurepiiB (Ki—Ks: Apanraunis no kiaimary, Exonoriyna



CTIHKICTb, EneproedekTuBHICTS, EcreTuka, O YHKIIIOHAIBHICTb,
[HHOBALIIMHICTB) Ta 1HAUKATOPIB A0 KpUTEPiiB. BOHU BUKOPHUCTOBYIOTHCS ISt
O0’€KTMBHOI ~ OLIHKK  BIANOBIIHOCTI  pillleHb  JAM3aliHy  BHUMOTam
010KJIIMAaTUYHOTO MOJICITIOBaHHSI.

OOrpyHTOBaHO CYTHICTh, XapaKTEPUCTHKH Ta BIUIMB CY4YacHOTO
iH(dopmMmaliifHoro cepefoBuiia Ha TpaHcopMmaniro auzaiiHy. Bnepiie
BUOKPEMJICHO KJIFOYOBI ACTIEKTH B3a€MOJIIi JU3alHEPIB 13 IUM CEPEIOBUIIEM,
10 OXOIUTIOIOTH HE JIUIIE afanTalliio 0 Cy4acHUX IU(PPOBUX TEXHOJIOTIH, aje
W 1HTerpaito eKOJOTIYHUX, EKOHOMIYHMX, COIllaJIbHUX, KYJIBTYpHUX Ta
CeTUYHHUX AaCMEKTIB JAW3aiHy, M0 HEOOXITHO ISl PO3B'SI3aHHSA KOMILJIEKCHUX
mpoOJIeM TPOEKTYBAHHS Ta METOMOJIOTIYHOTO BIOCKOHAJEHHS, 30KpeMa Y
KOHTEKCTI 3aBJaHb OIOKJIIMAaTHYHOTO MOACIIOBaHHSA. HOBHM3HY mocuiioe
po3pobJieHa KOHIENTyaJdhbHAa CXeMa B3aEMOJII TOHSATH «iHGOopMaIliiHe
CYCIIIBCTBO», «IH(pOpMaLIiHE CepeloBULIE» Ta «1H(OPMALIIHUI MPOCTIPY,
BIIEpIIIE YITKO 3a(hiKCYBaBIIM IXHIO CYTHICTH SIK B3a€MO3AJICKHUX ECIEMEHTIB
€TMHOT JMHAMIYHOI CHCTEMHU, 1110 € BHECKOM Y TEOPETUYHHUH 3MiCT IPEIMETHOT
o0acTi cremiaabHOCTI.

Po3pobneno wmetomonoriydi 3acaau iHGOpMAIiitHOT CcUCTEMU IS
O10KJIIMAaTUYHOIO MOJICITIOBAHHS, IO CTAHOBUTH HOBI IIUTICHI 3HAHHS IS
chepu nu3aitHepchkoi misutbHOCTI. Lli 3acamm  OXOIUTIOIOTH  CTPYKTYDY,
KJIACTEPU3allif0 Ta TETyBaHHsA 0a3W 3HaHb, a TAKOXX BHU3HAYCHHS MEXaHI3MY
JIOTIYHOTO BUBEIEHHS, HEOOXITHUX JJI PO3B’sI3aHHSA KOMIUIEKCHUX MPOOIeM
MPOEKTYBAHHS CTAIMX 00'€KTIB AU3alHY 3 ypaxyBaHHIM KiiMaty. Po3pobneno
Ta anpoOOBaHO METOAOJOTII0 (OpMyBaHHS O10KITIMATUYHUX PEKOMEHAAIlIN.
Metononoris 06a3yerbcsi Ha iHHOBamiiHiIN TiOpumHik [I-apxitexTypi sk
cyyacHii mudpoBiil TexHonorii. s cucteMa miaATpUMKU NPUAHATTS pllIEHb
iHTerpye Benuki MoBHI mojeni (LLM) 3 BepudikoBaHoro 0a3010 3HaHb IS

HaJaHHS KUIBKICHO OOTIPYHTOBAaHUX JH3aWH-PIICHb, 110 ONTHMI3yIOTh



CKOJIOTIYHI ~Ta  EHEepProeeKTHUBHI  AaCleKTH JAu3aiiHy B  KOHTEKCTI
O010KJIIMAaTUYHOT'O MOJIETFOBAHHS.

TeopeTnuHe 3HAYeHHS1 HAYKOBOI po0oTH moisrae y (opmyBaHHI
IPYHTOBHOI TEOPETUYHOI Ta METOJOJIOTIYHOI OCHOBH O10KJIIMAaTUIHOTO
MOJICTIIOBAHHS Yy IIMPOKOMY CHEKTpl AM3aWHEpPChKOi [ISJIBHOCTI, IO
OOTPYHTOBY€ CHCTEMHUW MIiAXiJA A0 MOJIECTIOBAaHHS, PO3BUBAE KOHIICTIIIO
Kkiacudikarii 00’€KTiB IU3aifHy Ta CIPHUSE MOMUOICHHIO PO3YMIHHS BIUIUBY
OPUPOAHO-KIIMATUYHUX YUHHUKIB Ha COLIOKYJIBTYpHUH po3BUTOK. lle
CTBOPIOE TEOPETUYHY OCHOBY Jis IHTeprpeTarii kiacudikamii gu3aiH-
00’€KTIB y paMKax Oi10KIIMaTUYHOTO MOJICIIOBAHHS IPH 3aCTOCYBaHHI 10
PI3HHUX BUJIIB TU3AIHY.

IIpakTHYHe 3HAYEHHA POOOTH MOJIATA€E B TOMY, IO OYJIO pO3pOOICHO
CUCTEMY KPHUTEPIiB Ta 1HAMKATOPIB SIK YHIBEPCAIBHOIO 1HCTPYMEHTY OLIIHKHU
BI/IMOBIAHOCTI OO’€KTIB AM3aliHy O1OKJIIMAaTUYHUM IIJIXOJaM, peai30BaHO
MPOTOTUIl 1HTEPAKTUBHOI 0a30BOi 1HQOpMAIIAHOT CUCTEMH — dYar-00T
BioclimaBot, sxuii onucye, kiacudikye Ta y3arajabHIO€ HAOOPU JaHUX 11010
O10KTIMAaTUYHUX MIAXOAIB y PpI3HUX BHAAX Au3aiiHy. TakoXX CTBOPEHO
CTpyKTypoBaHy 0a3y 3HaHb (0a3a maHux 1 0aza mpaBui) Ol1OKIIMATHYHOTO
MOJICIIOBAHHSI, sIka MO)XXKe OyTH BUKOPUCTAaHA Yy NMPAKTUYHIA U3ailHEpChKIN
JSTTFHOCTI Ta B OCBITHIX IIPOrpaMax MiATOTOBKH (paxiBIliB y cepi au3aiiHy Ta
apxitektypr. CTBOpeHa CHCTeMa MIATPUMKH pIllICHb, 3acHOBaHA Ha
Bepu(ikoBaHil 0a3i 3HaHb Ta IHTEIEKTyaJIbHOMY BHUpIIIyBadi 3a0e3nedye
apryMEeHTOBaHI  peKoMeHpamii  juisi  OaraTtomapaMeTpU4YHHX  3a7a4
O10KJIIMATUYHOTO MOJICITIOBAHHS, III0 BHKOPUCTOBYETHCS Yy TMPAKTUYHIN
TISUTBHOCTI.

OcoOuctuii BHecok 3100yBaya. OCHOBHI HAyKOBI pe3yabTaTu
JTUCEPTALITHOTO JOCHIPKEHHSI OTPUMaHI aBTOPOM OCOOMCTO, BKIIFOUAIOUU

PO3pOOKY METOJOJIOTTYHOI OCHOBH O10KIIMAaTHYHOTO MOJEIIOBAHHS, IO



MICTUTh KJacudikamito OO0’€KTIB AW3aiiHy Ta TMPAKTHYHY peaiaiiio
MPOTOTUIIB 1HHOPMAIIIHHUX CHUCTEM.

CrpykTypa i o0car podoru. J[OCHiPKEHHSI CKIATA€ThCS 31 BCTYITY,
YOTHUPHOX PO3LIIB, BACHOBKIB, MEPETIKY BUKOPUCTAHUX JKEPEN Ta JOJATKIB.

¥ BeTymi BU3HAUYEHO aKTyalIbHICTh, METY, 3aBJIJaHHs, 00 €KT Ta MpPEAMET
JTOCHIDKEHHSI, a TakKoXK OOIPYHTOBAaHO MDKIUCHUIUTIHAPDHUN MiAXiA A0
O10KJIIMaTUYHOTO MOJICTIOBAaHHSA O00’€KTIB JW3aliHy B YMOBaX Cy4acHOTO
1H(pOpMALIIITHOTO CepeOBHILIA.

Y nepmomy po3aiii «CtaH HayKOBOi po3poOKH TeMH, JKepeabHa 0a3a,
METOJU JOCTIPKEHHs» CHUCTEMaTH30BaHO HAYKOB1 JpKepesa Ta 1CTOPUYHUN
JTOCBiA  (OpMyBaHHS KJIIMAarOOPIEHTOBAHUX CTparerii, 1Mo J03BOJIUIIO
BU3HAYUTH OIOKJIIMAaTUYHE MPOEKTYBAHHS $K CKIAIHY MUDKIUCIUTUIIHAPHY
CUCTEMY, SIKa Hapasl peali3yeThCs MEPEBaAKHO B apXiTEKTypi Ta moTpelye
eKcTpanoisauli Ha iHm cdepu auzaiiHy. OOIpyHTOBAaHO METOAOJIOTIYHUMI
IHCTPYMEHTApIA JOCHI/PKEHHS, 10 TO€IHYE 3araJlbHOHAYKOBI METOAM 3
CBPUCTUYHUMHM ITPUHOMAMH JJISl BUPIIICHHS OararonapaMeTpUYHuX 3a/1a4 Mpu
O10KJIIMaTUYHOMY MOJENIOBaHHI OO’€KTIB AM3aiiHy. Y pO3aiut BHU3HAYEHO
KIFOYOB1 ~ €JIEMEHTH Ta XapaKTePUCTUKU CydacHOro 1HGOpMaliifHOTro
Cepe/lioBUINa, MIJAKPECTIOIUM HOro BIUIMB Ha JISUIBHICTh Ju3aiiHepa.
Po3poOneno cxemy B3aemofii MOHATH «iH(OpMaIiiHEe CyCHIIBCTBO —
CepeZoOBHIIE — TPOCTIP» Ta IOBEACHO, IO CydacHa IudpoBa Tpanchopmarris
BHMarae BijJ JW3aifHEpa HOBUX KOMIICTCHIIH JUIs iHTErpailii eKOJOTIYHHX,
C€TUYHHUX 1 TEXHOJOTIYHUX AaCMEKTIB y MPOIEC CTBOPEHHS CTaIMX JU3aliH-
00’ €KTIB MpHU O10KIIMAaTUYHOMY MOJIETIOBAHHI.

JIpyruii po3aiji mpuCBSYCHO aHANI3y aKTyaJbHUX HAMPSMIB PO3BUTKY
O10KJIIMaTUYHOTO MOJCIIIOBaHHS 00’€KTIB aAu3aiiHy. BianmoBinHo 13 yuM Oyio
MPOBEICHO KOMILJIEKCHE JOCHI/KEHHS BIUIMBY MPHUPOJIHO-KIIMATHIHUX YMOB
Ha COLIAJILHO-KYJABTYPHUN PO3BUTOK, 30Kpema, Ha mpukiani [liBHIYHOTO 1

[TlienenHoro Kuraro. Byno mpoanaiizoBaHO 4MM OOTPYHTOBAHO pPETiOHAJIbHI



BIIMIHHOCTI Ta SIK KJIIMAaTW4HI BIAMIHHOCTI BigoOpasmiucs y (GopMyBaHHI
TPaAMIIIHOI apXITEeKTYpH, OMTY, CUIBCBKOTO TOCIHOAapCTBa, HAPOIHUX
IMPOMHUCIIIB TOMIO Ta BHU3HAYEHO PO3BHTOK TPAAMIIHHOI KYJIBTYpH SK
ICTOPUYHOI ~ CKJIaM0BOi  OIOKJIIMATHYHOTO  MOJCIIOBAaHHSA. Y  pO3MLIi
MPOAHAJII30BAHO Cy4YacHI KOHIICMINI EeKOJIOTIYHOTO Ju3aiiHy (HampHKiIa,
yHOBUIbHEHUH, O€3BIAXOAHMI JAW3allH TOIIO) Ta BCTAHOBJIEHO, WIO
O10KJIIMaTUYHE MOJICIIOBAHHS € MEPCIEKTUBHUM 1HCTPYMEHTOM I1ABUIIICHHS
iX e(QeKTHBHOCTI LUISIXOM BpaxyBaHHA MNPUPOAHO-KIIMATUYHUX YMOB.
JloCHmiDKEHO  €BOMIONII0 [HU(PPOBUX TEXHOJOTIM y TPOEKTYBaHHI, BiA
CAD/BIM/GIS-cucrem no mryunoro inrenekry (II), Ta BuznadeHo, 1o
NONpPU IXHIO BHCOKY TOYHICTh, OUIBLIICTh 13 HHUX BCE WI€ HEAOCTATHHO
IHTErpyIoTh OloKIiMaTU4HI JaHi. Ha OCHOBI 1BhOro OOIPYHTOBAHO, IIIO
pO3po0OKa Ta BIIPOBAKEHHS IHTENEKTYaJIbHUX €KCIIEPTHUX CUCTEM € HAOIBII
MEPCTICKTUBHUM ITUISIXOM JJISI aBTOMATH3aIll1 CKIaJHUX OaraTornapaMeTpUIHIX
3a/1a4 Ta 3a0e3MeYeHHs CTAINX, KIIIMAaTHYHO aJIalTOBAHUX JU3AH-PIIICHb.

Y TperbomMy po3aiji 0O0IpyHTOBaHO HEOOXIAHICTh 3aCTOCYBaHHS
CHUCTEMHOTO MiX0ny B OIlOKIIMaTuyHOMY MOJETIOBaHHI OO'€KTIB TU3alHYy,
BHU3HAYEHO Ta JCTATI30BaHO IPUHIIUITN CUCTEMHOTO aHai3y, 110 3a0€3MeUyI0Th
LUTICHICTh, IHTEIPAaTUBHICTh Ta MYJIBTUAUCIUIUTIHAPHICTh MPOEKTHUX PILIEHb.
Ha ocHoBi aHanizy 00'€KTHOT CIIPSIMOBAHOCTI JAW3aiHY, 3alPOMOHOBAHO HOBY
KOHIIEMIiF0 Kiacudikaili o0'€KTiB au3aiiHy 3a piBHEM iXHbOI B3aeMOIi 3
MPUPOTHO- KIIMATHYHHM CEPEIOBHINEM, BHIUISIOUH IPUPOIHO-00'€KTHUH,
MTYYHO-00'€KTHUN Ta AUQPY3HO-00'€KTHUI JU3aiH, IO PO3LIUPIOE Ta
OOTpYHTOBY€ 3aCTOCYBaHHsI O10KJIIMATUYHMX MiXOMIB 33 MEX1 apXiTEKTypH.
Jlns miaBumieHHS ©(PEKTHBHOCTI OlOKIIMAaTHYHOTO MOJICTIOBAaHHS 00’ €KTIB
JU3aiiHy po3po0iIeHO IBOETANHY MOelb 1H(hOopMalliiiHOi cucTtemu (6a3oBa Ta
MOBHA), 110 3a0e3Meyye CTPYKTypOBaHUM NIepexi] Bl 300py NEpBUHHUX JAHUX
70 TIMOMHHOTO aHai3y B3a€MO3B'A3KIB KIIMAaTUYHUX 4YWHHUKIB. HaykoBa

3HAYYIIICTh POOOTH TAaKOXK MIATBEPIKYETHCS PO3POOKOI0 KOMILIEKCHOTO



HaOopy KpuTepiiB Ta iIHANKATOP1B ouiHoBaHHs (K1—Ks: aganramis go kimimMary,
€KOJIOT1YHA CTIMKICTh, eHeproe()eKTUBHICTh, €CTETUKA Ta (PYHKIIIOHAJIBHICTD,
1HHOBAIIMHICTB), K1 CTBOPIOIOTH METOAOJIOTIYHY 0a3y AJi 00'€KTUBHOI OLIIHKU
O10KJIIMAaTUYHUX PIIIEHB Y MMUPOKOMY CIIEKTP1 TU3aMHEPCHKOI TiSITBHOCTI.

Y d4erBeproMy PpoO3diJi OOIPpYyHTOBAaHO Ta MPAKTHUYHO pPEaTi30BaHO
aBTOMAaTU30BaHy CUCTEMY MIIATPUMKH NPUUHATTSA Ol0KJIIMAaTUYHHUX PIIIEHb B
iHpopMariitHoMy cepenoBuil. Po3pobieHo Ta ampoOOBaHO IPOTOTHII
IHTEpaKTUBHOT 0a30Boi 1HQOpManiiiHOT cucreMu — 4yar-60ot BioclimaBot,
noOyIOBaHMIA 32 CXEMOIO JIepeBa PIllleHb s Kiacudikaiii Ol0KIIMaTHIHUX
O3HAaK Ta reHepallii MepBUHHUX pekoMeHalii. OOrpyHTOBaHO HEOOX1THICTh
nepexony N0 moBHoi ExcrnepTHOi cucteMu 3 riOpujHO0 0a3010 3HaHb IS
BUPIIIEHHS ~ CKJIAMHUX  OaraTomapaMeTpUYHHMX  3a/ad. CtBOpEHO
CTpyKTypoBaHy BepudikoBaHy ©60a3zy 3HaHb BMDSSKB Ha uudposiit
mardopmi Google NotebookLM Ta po3pobieHo mMeTofosorito GopMyBaHHS
O10KJIIMAaTUYHUX PEKOMEHAIIA Ha OCHOBI riopuaHoi apxitekrypu LI (LLM,
30kpeMa Gemini, + RAG-texnomnoris). Lle 3abe3neunsio BUCOKY (PakTUUHY
TOYHICTh Ta OOIPYHTOBAHICTh pilmeHb. Po3poOIEeHO  METOmONOTiI0
OaratokpurepiansHoro excneptHoro orfiHoBaHHsS (Ki—Ks) Ta mpoBeneno
npakTuyHe 3actocyBaHHs cuctemu LI s BUBeneHHS apryMeHTOBaHUX
O1OKJIIMaTUYHUX pIlIEHb y Taly3siX Au3aiiHy OAsry, MICTOOydyBaHHS Ta
JaHIMAPTHOTO U3aliHy, MATBEPAUBIIN €()EKTHBHICTh 3alpONOHOBAHOI
KOHIIEIIIIIi aBTOMAaTH30BaHO1 00pOoOKH 1H(hOpMAITii.

Kuro4oBi ciioBa: GlokiniMariyHe MOJCIIOBaHHS; OaraTOKpuTepiaibHe
OLIIHIOBAHHA; CTaJui [W3ailH; eHeproeeKTUBHICTh; KiIacu]ikalis 00'€KTiB
JU3aifHy; CUCTEMHUH TiAXia; iHpopMariiiiHne cepeIoBHUIIE; ITYIHHH 1HTEIEKT;

cUcTeMa MIATPUMKHU IPUUHATTS pillieHb; 0a3a 3HaHb.



ABSTRACT

Ru Changpu. Bioclimatic Modeling of Design Objects in the
Information Environment. Scientific Qualification Thesis on the Rights of a
Manuscript. Dissertation submitted for the degree of Doctor of Philosophy
(PhD) in Specialty 022 "Design". The work was performed at the Department
of Architectural Structures, Kyiv National University of Construction and
Architecture. The defense will take place at the Kyiv National University of
Construction and Architecture, Kyiv.

The purpose of the work is to theoretically substantiate a systematic
approach to bioclimatic modeling in design, develop methodological principles
that include the classification of design objects, a multi-criteria evaluation
system and practical tools, in particular, decision support systems, for the
expansion and effective implementation of bioclimatic modeling for a wide
range of design objects in the modern information environment, which will
ensure the development of sustainable, climate-adapted and energy-efficient
and environmentally friendly design solutions.

The scientific novelty of the work lies in the fact that for the first time:

The methodological understanding of the evolution of bioclimatic
modeling as a complex nonlinear system that integrates traditional art historical
and empirical knowledge into new design concepts using modern technologies
has been further developed. The application of bioclimatic modeling has been
expanded to other design objects outside of architecture. This has been
achieved by improving the approach to the classification of design objects
(natural, artificial, diffuse-object design) based on the analysis of the level of
their interaction with the climatic environment in material-subject and
functional-process manifestations. A system of criteria (K1-K5: Climate
Adaptation, Environmental Sustainability, Energy Efficiency, Aesthetics,

Functionality, Innovation) and indicators for the criteria have been developed.



They are used to objectively assess the compliance of design solutions with the
requirements of bioclimatic modeling.

The essence, characteristics and impact of the modern information
environment on the transformation of design have been substantiated. For the
first time, key aspects of designers' interaction with this environment have been
identified, covering not only adaptation to modern digital technologies, but also
the integration of environmental, economic, social, cultural and ethical aspects
of design, which is necessary for solving complex design problems and
methodological improvement, in particular in the context of bioclimatic
modeling tasks. The novelty is enhanced by the developed conceptual scheme
of interaction of the concepts of "information society", "information
environment" and "information space", for the first time clearly recording their
essence as interdependent elements of a single dynamic system, which is a
contribution to the theoretical content of the subject area of the specialty.
Methodological principles of an information system for bioclimatic modeling
have been developed, which constitutes new holistic knowledge for the field of
design activity. These principles cover the structure, clustering and tagging of
the knowledge base, as well as the definition of a logical inference mechanism
necessary for solving complex problems of designing sustainable design
objects taking into account the climate. A methodology for generating
bioclimatic recommendations has been developed and tested. The methodology
is based on an innovative hybrid Al architecture as a modern digital technology.
This decision support system integrates large language models (LLM) with a
verified knowledge base to provide quantitatively substantiated design
solutions that optimize environmental and energy-efficient aspects of design in
the context of bioclimatic modeling.

The theoretical significance of the scientific work lies in the formation
of a solid theoretical and methodological basis for bioclimatic modeling in a

wide range of design activities, which justifies a systematic approach to



modeling, develops the concept of classifying design objects, and contributes
to a deeper understanding of the impact of natural and climatic factors on socio-
cultural development. This creates a theoretical basis for interpreting the
classification of design objects within the framework of bioclimatic modeling
when applied to various types of design.

The practical significance of the work is that a system of criteria and
indicators was developed as a universal tool for assessing the compliance of
design objects with bioclimatic approaches, a prototype of an interactive basic
information system was implemented - the BioclimaBot chatbot, which
describes, classifies and summarizes data sets on bioclimatic approaches in
various types of design. A structured knowledge base (database and rule base)
of bioclimatic modeling was also created, which can be used in practical design
activities and in educational programs for training specialists in the field of
design and architecture. A decision support system based on a verified
knowledge base and an intelligent solver was created, providing reasoned
recommendations for multi-parameter bioclimatic modeling problems used in
practical activities.

Personal contribution of the applicant. The main scientific results of
the dissertation research were obtained by the author personally, including the
development of a methodological basis for bioclimatic modeling, which
contains a classification of design objects and the practical implementation of
prototypes of information systems.

Structure and scope of the work. The study consists of an introduction,
four sections, conclusions, a list of sources used and appendices.

The introduction defines the relevance, goal, objectives, object and
subject of the study, and also justifies the interdisciplinary approach to
bioclimatic modeling of design objects in the conditions of the modern

information environment.
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The first section “State of scientific development of the topic, source
base, research methods” systematizes scientific sources and historical
experience in the formation of climate-oriented strategies, which allowed us to
define bioclimatic design as a complex interdisciplinary system, which is
currently implemented mainly in architecture and requires extrapolation to
other areas of design. The methodological tools of the study are substantiated,
combining general scientific methods with heuristic techniques for solving
multiparametric problems in bioclimatic modeling of design objects. The
section identifies key elements and characteristics of the modern information
environment, emphasizing its impact on the designer's activities. A scheme of
interaction of the concepts "information society - environment - space" is
developed and it is proven that modern digital transformation requires the
designer to have new competencies to integrate environmental, ethical and
technological aspects into the process of creating sustainable design objects in
bioclimatic modeling.

The second section is devoted to the analysis of current directions of
development of bioclimatic modeling of design objects. Accordingly, a
comprehensive study of the impact of natural and climatic conditions on socio-
cultural development was conducted, in particular, on the example of North and
South China. The reasons for regional differences and how climatic differences
were reflected in the formation of traditional architecture, clothing, agriculture,
folk crafts, etc. were analyzed, and the development of traditional culture as a
historical component of bioclimatic modeling was determined. The section
analyzed modern concepts of ecological design (for example, slow, waste-free
design, etc.) and established that bioclimatic modeling is a promising tool for
increasing their efficiency by taking into account natural and climatic
conditions. The evolution of digital technologies in design was studied, from
CAD/BIM/GIS systems to artificial intelligence (Al), and it was determined

that despite their high accuracy, most of them still do not sufficiently integrate
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bioclimatic data. Based on this, it was substantiated that the development and
implementation of intelligent expert systems is the most promising way to
automate complex multi-parameter tasks and provide sustainable, climate-
adapted design solutions.

The third section substantiates the need to apply a systems approach in
bioclimatic modeling of design objects, defines and details the principles of
systems analysis that ensure integrity, integrativity and multidisciplinary design
solutions. Based on the analysis of the object orientation of design, a new
concept of classifying design objects according to the level of their interaction
with the natural- climatic environment is proposed, highlighting natural-object,
artificial-object and diffuse-object design, which expands and justifies the
application of bioclimatic approaches beyond architecture. To increase the
efficiency of bioclimatic modeling of design objects, a two-stage information
system model (basic and full) has been developed, which provides a structured
transition from collecting primary data to in- depth analysis of the relationships
of climatic factors. The scientific significance of the work is also confirmed by
the development of a comprehensive set of evaluation criteria and indicators
(K1-KS5: climate adaptation, environmental sustainability, energy efficiency,
aesthetics and functionality, innovation), which create a methodological basis
for an objective assessment of bioclimatic solutions in a wide range of design
activities.

In the fourth section, an automated system for supporting bioclimatic
decision-making in the information environment is substantiated and
practically implemented. A prototype of an interactive basic information
system is developed and tested - a chatbot BioclimaBot, built according to a
decision tree scheme for classifying bioclimatic features and generating
primary recommendations. The need to transition to a full Expert system with
a hybrid knowledge base for solving complex multi-parameter problems is

substantiated. A structured verified knowledge base BMDSSKB was created on
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the Google NotebookLM digitalplatform and a methodology for generating
bioclimatic recommendations based on a hybrid Al architecture (LLM, in
particular Gemini, + RAG technology) was developed. This ensured high
factual accuracy and validity of decisions. A methodology for multi-criteria
expert evaluation (K1-K5) was developed and a practical application of the Al
system was carried out to derive reasoned bioclimatic solutions in the fields of
clothing, urban planning and landscape design, confirming the effectiveness of
the proposed concept of automated information processing.

Keywords: bioclimatic modeling; multi-criteria evaluation; sustainable
design; energy efficiency; classification of design objects; systems approach;
information environment; artificial intelligence; decision support system;

knowledge base.



