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AHOTANIA

Kopouska  P.M. MeronuyHi  OCHOBM  apXITeKTYpHOi  Opraizaii
eHeproe()eKTUBHUX TPOMAJCHKUX OyaiBenb (B yMOBaX ICTOPHUYHOI 3a0ydoBH). —
Kgpamidikaiiitna HaykoBa mparis Ha IpaBax PyKOIUCY.

Hucepraiiiss Ha 3700yTTd HAyKOBOTO CTYIEHS KaHIUZaTa apXiTeKTypH 3a
crieriaybHICTIO 191 — « ApXiTekTypa Ta MiCTOOYyBaHHS.

Po6oTta BukoHana B KuiBcbkoMy HalllOHaJIbHOMY YHIBEPCUTETI Oy 1IBHUIITBA Ta
apxitektypu (KHYBA) MinictepcTBa ocBitr 1 Hayku Ykpaiau, Kuis, 2026.

Y BeTynmi pO3KpPUTO aKTyaJbHICTh TeMH (OPMYyBaHHS  E€HEPro(eKTUBHUX
OyaiBelb B ICTOPUYHO CKJIAJICHOMY apXITEKTYPHOMY CEpPEIOBHUIIl 3 3aTyYEHHSIM
Cy4yaCHHX METOJAIB Ta TEXHOJIOTIH, OCKUIBKM 32 ICHYIOYOrO0 aHTPOIOT€HHOIO
HAaBAaHTa)XCHHA Ha HaBKOJIMILIHE CEpPEeAOBUIIE Ta OOMEXEHOCTI pPECypciB Mepen
apXiTEKTOPOM CTOITh 3aBAAHHS CHHTE3y CTBOPEHHs 30aJlaHCOBAHOTO CEpEOBHIIA
KUTTEAISUTBHOCTI Ha 3acafaXx KoM(OpTY, €KOJIOTIYHOI CTaJIOCTI Ta €HEPreTHYHOl
e(deKTUBHOCTI. ICHye HEOOXIAHICTh BHPOBAKEHHS APXITEKTYPHHUX 3aXOJIB OO
3HIDKEHHSI EHEpPreTMYHUX BHUTpAaT HAa NIATPUMaHHS (QYHKUOIOHYBaHHS OyaiBii,
IMIUIEMEHTALli IPOrPECUBHUX TEXHOJIOT1H, BUKOPUCTAHHS aJIbTEPHATUBHUX JHKEpeE
€Heprii, Mo B KIHIEBOMY pe3yjibTaTli mependadae TOBIOTEPMIHOBY €(QEKTUBHY
eKCIUTyaTarito OyaiBii MO0 BIAMOBIIHOCTI KPUTEPIAM SIKICHOI eHeproe(eKTUBHOT
apXITEKTYypH.

BupimieHHs BKa3zaHUX 3aJay  BiAIrpa€e BUPIIAIbHY pOJIb Yy MHUTaHHI
EHEpreTUYHOi Oe3MeKr KpaiHh y 3B 53Ky 3 BEIUKUM OOCSTOM BHKOPHCTOBYBAHOI
eHeprii. OTHUM 13 MOKJIMBUX LUISXIB € MOCTIMHE MEPEHHATTS HAaWKpalIuX MPaKTHK
MIKHApPOJIHOTO JIOCBIY, BUOKPEMJIEHHSI i (pOPMYBAaHHS HOBUX METOJMK Ta 3aXO/[IIB
3aJIe)KHO B1J] CTAHYy Ta CUTYyaIlli B HAIIOHAJIbHIM MPAKTHUIl Ta 3aKOHOJIaBYa MIATPUMKA
MPOEKTIB 31 30€peKEHHS EHEPreTUYHUX PpecypciB, IO CIHOKUBAETHCS B PI3HUX
CEKTOpax KOMYyHaJIbHOTO TOCIOJapCTBa Ta OyA1BEIbHOIO BUPOOHUIITBA.

Boanouac, 3pocTaHHs iHTEpeCy A0 MaM'aTOK apXiTeKTypH, 3arajbHOMOIIUPEHUX
CTWJIbOBUX TpAAMIIH, MOsIBA OpraHi3alii OXOPOHM CHAAIIMHU Ta KYyJIbTypHUX

KOMITETIB, PO3BUTOK Ta 3aXUCT MICBKHX TEPUTOPIA 3 JIOMOMOTOI CYy4acHOI



apXiTEeKTypu - BC€ II€ CIPHUSIO IHTErpaiii CHaAlluHA B JUCKYPC ITiABUIIECHHS
eHeproe()eKTUBHOCTI, PO3BUTOK apXITEKTYPHOTO CEpPEAOBHUINA Yepe3 BKIIOUCHHS
HOBHUX OysiBenb. Y TOi yac, KOJH Te, 110 3apa3 TePMIHY€eThCsA K "iCTOpUYHI Oy1iBmi"
OyJ0 CKOHCTPYHOBaHO, €HEpro3ade3neyeHHs: B OCHOBHOMY ()OpMYBaJIOCSl HA OCHOBI
eHeprii 3 MICIIEBUX Ta MPUPOJIHUX JIKEpPE AJis ONajeHHs Ta PyHKIIOHYBaHHS CIIOPY/I.

31 3pOCTaHHSM aKTyaJIbHOCTI MUTAHHA KIIMaTUYHHUX 3MIH Ta BIPOBAHKCHHS
JUKEpell allbTepHATUBHOT eHeprii, GOpMYIOThCS 3aX0/I1 3 eHeproePeKTUBHOI peHOBallii
y)K€ ICHYIOUMX CIOpYJA Ta yTBOPEHHS HOBOI €HeproedeKTHBHOI 3a0yJOBH y BXKE
CKJIQZICHOMY CEpEIOBHIII, Y3arajJbHIOIOTHCS MPUHIMIIA €HEPro30epeKeHHs B apealil
ICTOpUYHUX OY[IBEJIb, OCHOBHOIO LIJLIIO SIKUX € 30€pEKEHHS ICTOPUYHOI CTPYKTYpHU
3a0y/10BH, 3a0€3MEYEeHHS 3PYYHOCTI KOPUCTYBaHHS, 1ii €Heproe()eKTUBHOCTI,
€KOJIOTTYHOCTI.

B nepmomy po3zaini «IlepeayMoBH pO3BUTKY iCTOPUYHOIO apXiTEKTYPHOI0
cepelOBHINA Ha 3aCa/aX eHeproe()eKTHUBHOCTI» IPOBEIACHO aHali3 ICTOPUYHO
CKJIQZIEHOTO CEPENOBHINA SIK apXITEeKTYpHOTO YTBOPEHHS, L0 MOEIHYE KYJIbTYpHI,
MIPOCTOPOBI Ta 1IeHTU(IKAIIHI XapaKTEPUCTUKHU MicTa. BcTaHOBIIEHO, IO AeTpajalis
ICTOPUYHOTIO CEPEIOBUILA CYIPOBOIKY€ETHCS BTPATOIO (PYHKITIOHATIBHOI AKTUBHOCTI Ta
MPOCTOPOBOI IUTICHOCTI 3a0ya0BH, 10 OOYMOBIIIOE HEOOXIAHICTH BIIPOBAKEHHS
KOMITJIEKCHHMX 3aXOJIIB 13 peHOBAIlll Ta eHeproepeKTUBHOI TpaHchopmarlii.

[IpoanainizoBaHO MI>KHApPO/IHI Ta YKPAIHCbKI HOpMamueHi 0oKymenmu y chepi
eHeproe()eKTUBHOCTI, CTAJIOT0 PO3BUTKY Ta OXOPOHU KYJbTYPHOI CIIAIINHH, 30KpEMa
nupektuBu €C, crannaptu EN ta nep:xaBHi OyaiBenbHI HOpMH YKpainu. BuznaueHo
OCHOBHI IIPUHIIMIN 1HTErpallii eHeproe)eKTUBHUX PIIIEHb Y CTPYKTYPY 1CTOPUYHOTO
CEepe/IoBUINA, a TaKOX OKPECIEHO CYMNEPEHYHOCTI MiXK BHUMOTaMH €HEPTreTHYHOI
MOJIepHi3alli Ta 30€peKeHHSIM aBTEHTUYHOCTI ICTOPUYHOTO CEPEIOBHIIIA.

VY po3aini cucteMaTu30BaHO HAYKOBI MAXOIU Ta 00CI0MHCEHHA GIMUUZHAHUX |
3apyoix@cHuX HaykKoewie, PpO3TISHYTO HAYKOBI TIpaili, MNPUCBSYECHI mpodiemMam
eHepzoepexmueHocmi - apXimeKmypHo2o cepeoosuya, MOOeN08AHH MEeNnI08UX
npoyecie, BIM ma mexHonoz2itii 00UUCTIOBANILHOI aApPXIMEKMYPU, 2eHepamueHo20

NPOEKMYBAHHS Ma OA2amMOKPUMePiaibHOi OYIHKU apXimeKmypHUX pilleHs.
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JIOCHIDKEHO CydacH!1 MIHCHAPOOHI HAYKOBI NPOEKMU ma npozpamu, 30KpemMa
3enCult, EFFESUS ma New European Bauhaus, mo GOpMyIOTh KOMIUIEKCHUMN TT1X1]T
0 eHeproeekTUBHOI TpaHcopMaIlii ICTOPUIHOTO cepefoBHINa. Bu3HadeHO, 110
CyyacHa IMpakTUKa MEPEeXOJUTh B1J] JIOKAIbHUX TEXHIYHHUX PIIICHb J0 1IHTErPOBAHUX
MoJieiel, sIKI TOEAHYIOTh MOHITOPUHT, MOJENIOBAHHS, CHEPIeTUYHY OIlIHKY Ta
1(PpoB1 METOAM MIATPUMKH MPOEKTYBAHHS.

[IpoananizoBaHo eimuusHAHUIL ma 3apyOidncHUl 00C6I0 NPOEKMYBAHHA
eHeproepekTUBHUX Oy/IiBeIb Yy MeXaxX ICTOPUYHO CKIAJCHOTO CEpelOBUIIA,
BHOKPEMJICHO OCHOBHI THIHM IHTErpallii eHeproe(eKTUBHUX pIlIeHb y 1CTOPUYHO
CKJIaJICHE  CepeNlOBUILle, Cepell SKUX: (QyHKYyioHanbHa  penpoinizayia 3
eHepeoehekmueHoI0 MOOepHi3ayicto, 00 EMHO-NPOCMOPO8a adanmayis iICMopUYHUX
0y0igenb, pPEeKOHCMPYKYisl 2eHepamusHUMU Memooamu, KOHMEeKCMHA aoanmayis,
HoBocopmosani 0Y0i6l AK KOMHNEHCAMOPU eHEePLoSUMpPam cepeoosud, a marKotc
2eHepamusHa iHmezpayisi H08oi 3a6y008uU 8 ICMOPUYHUL KOHMEKCHI.

Y napyromy posaini «TeopeTuko-MeTOAMYHI OCHOBHM MapaMeTPUYHOIO
popmyBanHsa eHeproedeKTUBHUX OyAiBejlb B  iCTOPHYHO CKJIAJAEHOMY
apxiTeKTyYpHOMY cepeIOBMIND» PO3TIISIHYTI METOJOJOTIYHI Ta TEOPETUYHI OCHOBU
dbopmyBaHHs eHEeproePeKTUBHO1T 3a0yJ0BU B ICTOPUYHO CKJIAJACHOMY CEPEIOBHIII 13
3aCTOCYBAHHSAM napamempuyno2o nioxody. PoO3min NpHUCBIYEHO BHU3HAYCHHIO
MPUHIIAITIB, METOJIB Ta 1HCTPYMEHTIB, IO 3a0e3MeUyI0Th aHalli3, MOJICIIOBAHHS M
OLIIHKY apXITEKTYPHHUX PIIIEHb Y CKJIJJHOMY KOHTEKCTI ICTOPUYHOTO CEPEIOBHUIIIA.

BcranoBiieHo, 1110 TPOEKTYBAHHS B MEXaX ICTOPUYHO CKIIAJIEHOTO CEPEIOBUIIA
noTpedye 3aCTOCYBaHHSA CUCTEMHOTO MIAXOAY, SIKUWA NMOETHYE MYAbMUOUCYUNTIHAPH]
Memoou ananizy, MOOeno8aHHs ma Cunmesy NPOEKMHUX piuieHs. Bu3HaueHo, 110
JTOCITIDKCHHSI ICTOPUYHOTO CEpPEJIOBMINA TOBHHHO 0a3yBaTUCh Ha TIOE€JHAHHI
icmopuko-couianbHo20 aHanizy, HATYpHUX OOCTEXEeHb, TpadoaHATITUYHUX 1
TUTIOJIOTIYHUX METOJIB, a TAKOX IHCMPYMEHmMAIbHO20 AHAI3Y 13 BUKOPUCTAHHIM
JNECTPYKTUBHUX Ta HEJECTPYKTHUBHUX METOIIB JTOCII1IPKEHHS.

VY po3nuii o0rpyHTOBaHO AOLUIBHICTh 3aCTOCYBAHHS MAPaMETPUYHOTO MIAXOTY

SK METOJIOJIOTIYHOI OCHOBU (POPMYBaHHS €HEProe(PeKTUBHOI 3a0y/I0BU B ICTOPUIHO



CKJIaZIeHOMY cepeAoBHIli. BcTaHOBIEHO, 110 MapaMeTpu3aliisi apXiTEeKTYpPHUX PIIIEHb
n03BoJIsIE  (popMaTizyBaTh CHUCTEMY B3a€EMO3ANICKHUX (DAKTOpIB - MICTOOY/IIBHHUX,
KJIIMaTHYHUX, MOP(QOJOTIYHUX, HOPMATUBHUX Ta I1CTOPUKO-KOHTEKCTyaJlbHUX 1
3a0€3MeUYUTH MOMJIMBICTh 1X KOMIUIEKCHOTO OJHOYACHOTO BpaxyBaHHs y TMpoleci
IPOEKTYBaHHS. 3alpONOHOBAHUN TMIJX1A JO3BOJSIE TEPEUTH BI IHMYIMuUeHO20
dbopMyBaHHS apXITEKTYpHUX pIIIEHb JIO0 KEPOBAHOTO BapiaHTHOrO MOIIYKY,
3aCHOBAHOI'O HA aJITOPUTMIYHIHN JIOTII Ta OaraToKpUTEepiaIbHIN OIIHIII.

ChopmoBano  knacugpikayito  KpuTepiiB  OIMIHKKA  €HEProe(EeKTUBHOCTI
apXxITEKTYpHUX PIIlICHb, a caMe: KpuTepii 3a0e3neuenus kompopty ( xapakmepucmuxu
0eHHO20 OCBIMAEHHs, MeMNepPamypHo-60JI02ICHO20 DeXCUMy ma SKOCMi nosimpsi),
3a0€3IeUeHHs] EHEPreTUYHUX MapaMETPIB (eHepeonompeodu, eHepeoHaOX00HCeH s ma
NOKA3HUKU Nep8UHHOI eHepeii), Ta BILUIUBY Bijl CHOPYAM HA HABKOJIUIIIHE CEPEIOBUIIIEC
(napamempu Hcummeso20 Yyuxiy 06yoigesb ma 6NIU8Y Ha HABKOIUUHE cepedosuuye).

BcranosneHo, 1o nepeonpoekmuuii ananiz € 6a30BUM eTanom (popmyBaHHS
napaMeTpuyHOi MOJENi, OCKUIBKM caMe Ha I[bOMYy pIBHI 3IMCHIOETHCS 301D,
CUCTEMaTHU3alllsl Ta CTPYKTypH3alisl 6XiOHUX OaHux, BU3HAYEHHA O0OMedCeHb 1
donycmumux Oiana3oHié 3MIH TIApaMeTpiB, a TaKOX (QOPMYBAHHA «PAMKU
ModcIusocmeti» IS TIOAATBIIIOTO TEHEPATUBHOTO Tpoliecy. BusHaueno cmpykmypy
napamempuunoi moodeni, 1O CKIANAETbCI 13 6XIOHUX napamempis (inputs),
aneopummiuHoi 0opodbxu oanux (pipeline) ma suxionux pesyromamis (outputs). Jo
6XIOHUX napamempié BIJHECEHO TE€OMETPUYHI, KJIIMaTU4HI, MICTOOY/IBHI Ta
1CTOPUKO-KOHTEKCTYalIbHI XapaKTEPUCTUKH, TOJII SIK AI20PUMMIUHA YACMUHA MOJIEII
3a0e3neduye Npouec reHepaltlii, OIIHKY Ta ONTUMI3allii BapiaHTIB MPOEKTHUX PILIICHb.

VY Mexax nociiKeHHs po3po0IeHO napamempuyHuil anzopumm GopMyBaHHS
eHeproeeKTUBHUX OyiBENb B ICTOPUYHO CKJIQJICHOMY CEPEIOBHIII, IO BKIIOUYAE
MOCTIZIOBHI €Talu NepeonpoOEKmMHO20 AHANI3y, Napamempusayii Xapaxmepucmux,
eeHepayii eapianmis, Gitempayii piwenb ma 6OacamoxpumepiaibHoi OYIHKU.
BcranoBneno, 1mo BXigHI JaHl aarOpPUTMY IOBHHHI BKIIIOYAaTH TEOMETPUYHI Ta
MOpPGOJIOTIYHI XapaKTePUCTUKU JUISTHKA, TapaMeTpyu HaBKOJMIIHBOI 3a0y/10BH,

KJIIMAaTUYH1 JaH1, HOpPMaTHUBHI OOMEKEeHHS Ta (yHKITIOHATbHI BUMOTH.



OOrpyHTOBaHO BU3HAUYAIbHY POJb 2eHepaAmueHux memoodie y (HopmyBaHHI
BapiaHTHOCTI MPOEKTHUX pillleHb. BcTaHOBIIEHO, 10 3aCTOCYBaHHS T'€HEPATUBHOTO
MiAXO0AYy JO3BOJISIE aBTOMATHU30BAHO (OPMYBATH  MHOMCUHY — APXIMEKMYPHUX
eapianmig, NOCTIHKYBATU NPOCMIP MOJNCIUBUX pilleHb Ta BUSIBISATA ONMUMALbHI
KOHizypayii 6i0no6iono 0o 3adanux Kpumepiig. BumaiaeHo 1Ba OCHOBHI T€HEpATHUBHI
MIJIXOIH - KAiMamono2iuHuil ma eeoarouiiiHuil, TOETHAHHS KX HopMye 2iopuony
2eHePamueHy Mo0eib, 31aTHY OJJHOUYACHO BPAaXOBYBATH €HEPTreTUYHI XapaKTEPUCTUKU
Ta BUMOTH ICTOPUIHOTO KOHTEKCTY.

JloBeneHO HEOOXIJHICTh 3aCTOCYBaHHS CHCTEMH OOMEXEHb Ta ULNbOBUX
@yunkuyin, sxi NONUIAIOTBCS Ha dcopcmki ma m’ski. Kopemki (Oyneei) uinvosi
¢ynukuyii BUKOHYIOTh POJb HOPMATHUBHUX Ta OXOPOHHHUX (UIBTPIB, IO BIOCII0I0Mb
Hedonycmumi eapianmu, TON1 K M ’aKi ghynkuyii YopMyIOTh noje donycmumux piuieHs
Ta BUKOPUCTOBYIOTHCS JIJIS 1X MOJAIBIIOI OaraTOKpUTepiadbHOI OIIHKY. JlaHuit miaxis
03BOJIsIE  3a0€3MeuuTH  OaJlaHC MIK PErVIAMEHTOBAHICTIO TPOEKTYBAaHHS  Ta
HEOOX1THOO BapiaTUBHICTIO apXITEKTYPHUX PILIIEHb.

BcranoBneno, 1o egekTuBHE (QOpPMYyBaHHA NPOEKTHHUX pIMIEHb MOTpPEdye
3aCTOCYBaHHS 0azamoKpumepiaibHoi napamempuyHoi OuiHKU, SKa BPAXOBYE
Oyali3M  npoOjieMd - HEOOXITHICTh 30€peKEeHHS aBTEHTUYHOCTI ICTOPHYHO
CKJIQZICHOTO CEpe/IOBUINIA Ta OJIHOYACHOTO BIPOBA/KEHHS EHEProe(eKTUBHOTO
po3BUTKY. OOIpyHTOBAHO JOIJIBHICTE BHUKOPHUCTAHHS €60IIOUIIIHO20 A120PUMMY
SPEA-2 (Strength Pareto Evolutionary Algorithm 2) sx iHCTpymMeHTY
OaratokpuTepialibHOI OoNTHMI3allii, 31aTHOTO hopmyBatu Pareto-hpoHT onTuMaIbHUX
pileHb, 3a0e3rnevyBaTd PI3HOMAaHITHICTh BapiaHTIB Ta CTa0IBHICTh PE3YJbTATIB Y
CKJIQJHUX MMapaMETPUYHUX CUCTEMAaX.

Busnaueno cmpykmypy 6azamouinboeoi ouinku, 1o 0a3yeTbcsl Ha TOE€THAHH]
eHepeemuYHUxX ma KOHmeKCmyanbHux kpumepiie. Jl0 enepzemuunux Kpumepiie
BiJIHECEHO 1HTEHCHBHICTh BUKOPUCTAHHS €HEpPrii, piuHI BUKUJIU BYTJIEKUCIIOTO Ta3y,
MOKa3HUKHU JICHHOTO OCBITJICHHSI, TEIJIOBOTO KOM(OPTY Ta MOTEHITIaTy BUPOOHHUIITBA
eHeprii 3 BIJHOBIIOBAHUX Jpkepel. Kommekcmyanoni Kpumepii BKIIOYAIOThH

BIJIMOBITHICTG TPOTOPITISIM ¢acajiB, PUTMIYHINA CTPYKTypi 3a0yJ0BH, BHUCOTHHUM



OOMEXEHHSIM Ta pPeryJoBaJbHUM JIIHISAM, JOMYCTUMOMY pIBHIO IHTerparii
IH)KCHEpHUX CHUCTEM OTPHUMAaHHS €HEeprii 3 BIJHOBIIOBAHUX JDKepen 0e3 BTpatu
IITICHOCTI apXiTEKTYPHOTO 00pa3y iCTOPUIHOTO CEPEAOBHIIIA.

OkpemMO BHUIIJIEHO POJb Oyreeux uinbosux @yHKYi SK IHCMPYMeHmy
nepsuHHoi inompayii eapianmie 3a TPHUHIIMIOM ICTUHHOCTI a00 XHOHOCTI.
OOTrpyHTOBAHO 3aCTOCYBaHHS 2iOpPUOHO20 RIOX00Y, 1O TOETHYE Oyresi (inompu i3
bazamoxpumepiaibHol OYiHKOK, BHUKOPUCTAHHSIM MapriHaJlbHUX KPUTEPIiB Ta
MOETarHoOi MepeBipKkH pineHb. JlaHui MiAXia JO3BOJIAE YHUKHYTH IE€pPEAYacHOTO
B1JICIIOBaHHS MEPCIIEKTHBHUX BapiaHTIB 1 3a0€3MeYuTH O1IbI 30aJaHCOBAHUH TTPOIIEC
NOIIYKY ONTHMAJIbHUX apXITEKTYPHUX PILIEHb.

BcranoBneHo, 110 3acTOCyBaHHS METONIB HapanenvHoi Komnymauii ma
dopmysanna 6Oexnozie OOUYNCICHb JI03BOJISIE 3HAYHO IIJIBUINUTH €(EKTUBHICTH
TE€HEPATUBHOTO MPOIECY, CKOPOTUTH Yac OINpPAlFOBAHHS BEIMKOI KUIBKOCTI BaplaHTIB
Ta 3a0€3MeYUTH MACIITA00OBAHICTh TAPAMETPUYHOTO AIITOPUTMY .

V3aranpHEHHs pe3yNbTaTiB APYroro po3auly J03BOIWIO CHOPMYBATH LIUIICHY
METOAMKY apXITEKTYypHOI OpraHizailii HOBUX €HEproeeKTuBHUX OyAiBEIb B
1ICTOPUYHO CKJIAJIEHOMY CEpEIOBUIII, 110 0a3yeThCs Ha MOENHAHHI nepeonpoEKmHO20
aHanizy, napamempuyHo2o ma 2eHepamueHo20 MOOeN08aH s, cucmemu 0y1eoi
Ginompayii, bazamoxpumepianvHoi OYiHKU NPOEKMHUX pilieHb. 3anpPOIIOHOBAHUHN
miaxia 3abe3nedye MOXIIMBICTH (OpPMYyBaHHS aJalTHBHUX, CHEProePEKTUBHHUX 1
KOHTEKCTYaJbHO IHTETPOBAHUX AapXITEKTYpHUX PIIIEHb Y MEXaxX I1CTOPUYHO
CKJIaJIEHOTO MICBKOTO CEepeI0BHUIIIA.

Y TperboMy po3aun «Peandizamis nmapaMeTpM4YHOro aJropuTMy IpH
¢popmyBanHi eHeproepekTHBHMX OyliBeJb y ICTOPUYHO CKJIAJAEHOMY
cepeoBHINI» PO3MVIIHYTO MNPAKTUYHE 3aCTOCYBAHHS MapaMETPUYHUX METOJIB Y
npoueci (OpMyBaHHS HOBHUX €HEProe(PeKTUBHMX TIpPOMAJIChKUX OyIiBelb 3
aJIMIHICTPATUBHOIO (PYHKIIIEI0 B MeXaxX ICTOPUYHO CKIIAJICHOTO CEepeIoBUIIIA.
BusnaueHO OCHOBHI apXimekmypHO-KIIMaAmu4ti, (YHKYIOHAbHO-0P2aHI3ayiuHi ma
00 '€MHO-NpOCmMoposi nputiomu, CIPSMOBaHI Ha TMOEJHAHHS E€HEProe(eKTUBHOCTI,

aJIaNTHBHOCTI Ta KOHTEKCTYaJIbHO1 1HTErpallii HOBOi 320y I0BH.



Y Mexax AOCHIPKCHHS BCTAHOBJICHO, IO apXimeKmypHOo-KiiMamuuHi
npuiiomu TOBUHHI (OPMYBaTHUCS SK CHCTEMa B3aEMOIIOB’S3aHUX KIIMATUYHUX,
MOpPGOJIOTIYHUX Ta 1HXEHepHUX pimeHb. Cepesl OCHOBHMX MPUHOMIB BHUIIJICHO
cucmemu NoOGiUHOI acaonoi o06onoHKU, HopMmyeanHs ampiymie 1 nacaxicis,
opieHmayitine 30HY8AHHS, COHYE3AMIHAIOYL NPUCMPOi, OUHAMIYHY BEHMUIAYIIO0 Mda
NACUBHE  OXOJIOONCEHHS, MEeNI0AKYMYAaAYilo KOHCMPYKYIU, 2epmemusayiro ma
eémopunHe ckninHsA. BusHaueHo, 110 MO€THAHHS MMACUBHUX CTPATETiH 13 aAaNTUBHUMU
1HKEHEPHUMH CHUCTEMaMHU 3a0e31evy€ 3HIKEHHS €HEPrOCIIOKUBAHHS Ta MOKPAIEHHS
MIKPOKJIiMAaTy Oy1iBEb.

CdopmoBano CHUCTEMY (dynkuyionanvHo-opeanizayiinux npuiiomie
dbopmyBaHHs eHeproeeKTUBHUX OY/IBEIIb 3 aIMIHICTPATUBHOIO (QYHKITI€0. BuiiaeHo
NPUHOMH YeHmpanizo8aH020 po3mMauLy8ants menniogoeo sA0pa ma OygepHux 30H,
CYEHapHO20 30HY8AHH, MOOYIbHOCMI MA 2HYYKOCMI NPOCMOpy, a0anmayii 00 nikoeux
HABAHMADICEHb | ONMuUMI3ayii meniogux nomoxie. BU3HAYeHO, MO MapaMeETPUIHUN
NIAX11 JO3BOJISIE PO3IIIAAAaTH OYAIBIIO SIK CUCTEMY B3a€MONOB’SI3aHUX 3MIHHHX, 1€
KOPHUCTYBAI[bKI MOTOKH Ta MIKPOKJIIMAaTUYHI TTapaMeTpu 0e3MocepeHhO BIUIMBAIOTH
Ha KOH(DIrypaiiro npocropy.

Po3pobieno  nociky napamempuzauii  pynkuionanvHo-opzanizauitHux
pintens, 10 BKIOYAE MOOENO8AHHSA KOHMEKCMYAIbHUX YMO8, O0eKOMNO3UYIIO
napamempig, 6CMAHOBIEHHS 3AEMO3ANEHCHOCEN MINHC HUMU, 2eHepayilo eapianmie
ma ix bazamoxkpumepianvbry oyinky. Bu3HaueHo, 110 3aCTOCYBaHHS MapaMEeTPUIHOTO
MOJICTIOBaHHSI ~ JI03BOJISIE  aBTOMATHM3yBaTW  MPOILEC  MOIIYKY  ONTHUMaJIbHUX
IUIaHYBAJIBHUX KOH(Irypamiid BIAMNOBIAHO [0 KPUTEPIiB E€HEproePeKTUBHOCTI,
KOM(]OPTY Ta KOHTEKCTyaIbHOI 1HTETpaIlii.

VY po3mainai BUBHAYEHO OCHOBHI 00’€émHO-npocmoposi npuiiomu (HopMyBaHHS
eHeproeeKTUBHUX OY/IBEJIb y 1CTOPUYHO CKJIAJICHOMY CEPEIOBHIII, CEpell SIKUX:
JUHINIHe 3AMUKAHHA ICIMOPUYHOT 3a0Y008U, OKpeme 00 €EMHe BKIIOYEHHS, (DOPMYBAHHS]
Hao00y008, IHMe2posaHull BHYMPIUHLOKGAPMALLHULL PO3GUMOK, PEKOHCMPYKYIs

¢acaonoeco 06’emy ma mopghonociune OybOn06anna. BcraHOBIEHO, HO X



3aCTOCYBaHHS J03BOJII€E TIOEAHATH Cy4dacHI eHeproeeKTUBHI PpIlICHHS 13
30epeKeHHSIM MaCIITa0HOCTI, CHIIyeTy Ta MOP(]OIOri4HOT CTPYKTYpU ICTOPUUHOTO
CepeIOBHIIIA.

[TincymoByroun, y pobOOTI poO3po0JECHO METOAUKY MapaMeTPUIHOTO
dbopMyBaHHS eHeproeeKTUBHUX TPOMAJCHKUX OyiBellb Yy ICTOPUYHO CKIAJICHOMY
CEpENOBHIII, 1110 0a3y€THCS HA MOETHAHHI MTEPENPOEKTHOTO aHAJII3y, TapaMeTpu3alii
KOHTEKCTYaJIbHUX XapaKTEPUCTHK, Ie€HEePaTUBHOIO MOJICIIIOBAHHS Ta
OaraTokpuTepiaibHOI ~ OIIHKA  apXiTeKTypHuxX  pimenb.  CdopmyaboBaHO
apXITEeKTypHO-KJIIMaTU4HI, (yHKIIIOHAIBHO-OpraHizaliiiHi Ta 00’ €MHO-IPOCTOPOBI
NPUIAOMH 1HTErpalii HOBOi 3a0yJJOBM B ICTOPUYHE CEPEIOBHUILE, & TAKOK BU3HAYEHO
CUCTEMY KpUTEpliB 1 TMapaMeTpiB  OLIHIOBAHHS  €HEProe(EeKTUBHOCTI  Ta
KOHTEKCTYaJIbHOCTI MPOEKTHUX PIIIEHb. 3allPOIIOHOBAHUN MIJX1Jl CTBOPIOE OCHOBY
Ui (popMyBaHHS aAaNTUBHUX, €HEPTOS(EKTUBHUX Ta KOHTEKCTYallbHO IHTETPOBAHUX
apXITEKTYpHUX PIIIEHb y MPAKTULl CyYaCHOTO apXITEKTYPHOI'O MPOEKTYBAHHS.

[lepcieKTHUBY TMOAANBIIMX JOCHTIKEHb MOJATAIOTh Y PO3BUTKY METOIIB
reHepatuBHoro ta BIM-MopaentoBaHHS HpU  NPOEKTYBAHHI  €HEPro(EKTUBHUX
Oy/iBeNb, YIOCKOHAJICHHI aJrOPUTMIB OaraTOKpUTEpIadbHOI OILIHKKA Ta 1HTErparii
HU(POBUX METOAIB OLIHKH €HEeProe(h)eKTUBHOCTI Y HOPMATUBHO-TIPOEKTHY MPAKTUKY
Ykpainu.

Kiil04oBi __cj10Ba: ICTOPUYHO CKJIAJEHE CEpeIoBUIlE, eHeproedeKTUBHA

apXiTeKTypa, eHeproe(eKkTuBHI rPoMajaChki Oy/iBIIi, MapaMeTPUYHE MOJCIIIOBAHHS,
reHepaTUBHE TMPOEKTYBAHHs, TEHEPATUBHI  aJIrOpUTMH, OaraTOKpUTEepiaibHA
ONTHUMI3allisl, KOHTEKCTyaJdbHa IHTErpamis, apXiTeKTypHO-KIIMaTU4HI MPUHOMH,
(GyHKL10HATBHO-TUIAHYBaIbHI NPUKOMHU, 00’ €MHO-NIPOCTOPOBI MPUKOMH, aJJalITUBHA
apXiTeKTypa, eHeproedeKTHBHA pEHOBAIlls, ICTOpHMYHA 3a0y/0Ba, TEHEpPaTHUBHA
1HTerpalis, ajaropuTMIYHE NPOEKTYBAaHHS, E€BOJIOLINHI aJlropuT™Mu, 30€pe’KEeHHS

KYJBTYPHOI CaAIIMHU, (OTOTPAMMETPisi, TUIIOJIOTTYHI OCOOJIMBOCTI.
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ABSTRACT

Kordyiaka R.M. Methodical basics of the Architectural Organization of Energy-
Efficient Public Buildings (Within Historic Environment) — Qualifying scientific work
as manuscript.

The thesis for a scientific degree in architecture by specialty 18.00.02 -
Architecture of Buildings and Structures. The work was carried out in Kyiv National
University of Construction and Architecture (KNUCA) of the Ministry of Education
and Science of Ukraine, 2026

The introduction substantiates the relevance of the topic of forming energy-
efficient buildings within the historic architectural environment through the application
of modern methods and technologies, since under the conditions of increasing
anthropogenic pressure on the environment and limited resources, architects are faced
with the task of synthesizing a balanced living environment based on the principles of
comfort, environmental sustainability, and energy efficiency. There is a need to
implement architectural measures aimed at reducing energy consumption required for
building operation, integrating advanced technologies, and utilizing alternative energy
sources, which ultimately ensures the long-term efficient operation of buildings in
accordance with the criteria of high-quality energy-efficient architecture.

Furthermore, addressing these issues plays a crucial role in ensuring the
country’s energy security due to the large volume of energy consumption. One of the
possible approaches involves the continuous adoption of best international practices,
the development of new methodologies and measures adapted to national conditions
and legislation, as well as legislative support for projects focused on the conservation
of energy resources consumed in various sectors of municipal infrastructure and the
construction industry.

At the same time, growing interest in architectural heritage, widespread stylistic
traditions, the emergence of heritage protection organizations and cultural committees,

as well as the development and protection of urban areas through contemporary
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architecture, have contributed to the integration of heritage preservation into the
discourse of energy efficiency and the development of architectural environments
through the inclusion of new buildings. At the time when what is now referred to as
“historic buildings” was originally constructed, energy supply was primarily based on
local and natural energy sources used for heating and building operation.

With the increasing significance of climate change issues and the
implementation of renewable energy sources, approaches to the energy-efficient
renovation of existing buildings and the development of new energy-efficient
architecture within already established urban environments are being formed.
Principles of energy conservation within historic areas are being generalized, ranging
from initial research to appropriately designed interventions, the primary objectives of
which are the preservation of the historic structure, user comfort, energy efficiency,
and environmental sustainability.

The first chapter, “Prerequisites for the Development of the Historic
Architectural Environment Based on Energy Efficiency”, examines the historic
environment as an architectural formation that combines cultural, spatial, and identity-
related characteristics of the city. It was determined that the degradation of the historic
environment is accompanied by the loss of functional activity and spatial integrity of
urban development, which necessitates the implementation of comprehensive
measures for renovation and energy-efficient transformation.

International and Ukrainian regulatory documents in the fields of energy
efficiency, sustainable development, and cultural heritage protection were analyzed,
including EU directives, EN standards, and Ukrainian state building codes. The main
principles of integrating energy-efficient solutions into the structure of the historic
environment were identified, and the contradictions between the requirements of
energy modernization and the preservation of the authenticity of the historic
environment were outlined.

The chapter systematizes scientific approaches and studies by Ukrainian and
international scholars, including research dedicated to the energy efficiency of the

architectural environment, thermal process modeling, BIM and computational



12

architecture technologies, generative design, and multi-criteria evaluation of
architectural solutions.

Contemporary international scientific projects and programs, including
3enCult, EFFESUS, and the New European Bauhaus, which establish a comprehensive
approach to the energy-efficient transformation of the historic environment, were also
examined. It was determined that current practice is shifting from isolated technical
solutions toward integrated models that combine monitoring, simulation, energy
assessment, and digital methods for design support.

The chapter also analyzes Ukrainian and international experience in designing
energy-efficient buildings within historically established environments. The main types
of integration of energy-efficient solutions into the historic environment were
identified, including functional reprofiling with energy-efficient modernization, spatial
adaptation of historic buildings, reconstruction through generative methods,
contextual adaptation, newly formed buildings as compensators for environmental
energy losses, and the generative integration of new development into the historic
context.

In the second chapter, “ Theoretical and Methodological Foundations of
Parametric Formation of Energy-Efficient Buildings in the Historic Architectural
Environment”, the methodological and theoretical foundations for the formation of
energy-efficient development within historically formed environments using a
parametric approach are examined. The chapter is devoted to identifying the
principles, methods, and tools that ensure comprehensive analysis, modeling, and
optimization of architectural solutions within the complex context of historic
environments.

It was established that designing within historically formed environments
requires the application of a systemic approach combining multidisciplinary methods
of analysis, modeling, and synthesis of design solutions. It was determined that the
study of historic environments should be based on the integration of historical and
social analysis, field surveys, graphic-analytical and typological methods, as well as

instrumental analysis using destructive and non-destructive research methods.
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The chapter substantiates the feasibility of applying the parametric approach as
a methodological basis for the formation of energy-efficient development in
historically formed environments. It was established that the parameterization of
architectural solutions makes it possible to formalize a system of interrelated factors -
urban-planning, climatic, morphological, regulatory, and historical-contextual - and
ensure the possibility of their simultaneous comprehensive consideration within the
design process. The proposed approach allows a transition from intuitive formation of
architectural solutions to controlled variant-based search grounded in algorithmic
logic and multi-criteria evaluation.

A classification of criteria for assessing the energy efficiency of architectural
solutions has been developed, namely: criteria for ensuring comfort (characteristics of
daylighting, thermal and humidity conditions, and indoor air quality), ensuring energy
performance (energy demand, energy gains, and primary energy indicators), and the
environmental impact of buildings (building life-cycle parameters and environmental
impact indicators).

It was established that pre-design analysis is a key stage in the formation of a
parametric model, since it is at this level that the collection, systematization, and
structuring of input data, the definition of constraints and permissible ranges of
parameter variation, and the formation of the “framework of possibilities” for the
subsequent generative process are carried out. The structure of the parametric model
was defined as consisting of input parameters (inputs), algorithmic data processing
(pipeline), and output results (outputs). The input parameters include geometric,
climatic, urban-planning, and historical-contextual characteristics, while the
algorithmic component of the model ensures the generation, evaluation, and
optimization of design solution variants.

Within the framework of the research, a parametric algorithm for forming
energy-efficient buildings in historically formed environments was developed,
including the successive stages of pre-design analysis, parameterization of
characteristics, generation of variants, filtering of solutions, evaluation, and multi-

criteria optimization. It was established that the input data of the algorithm should
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include geometric and morphological characteristics of the site, parameters of
surrounding development, climatic data, regulatory constraints, and functional
requirements.

The determining role of generative methods in the formation of design
variability was substantiated. It was established that the use of a generative approach
enables the automated formation of multiple architectural variants, exploration of the
space of possible solutions, and identification of optimal configurations according to
specified criteria. Two main generative approaches were distinguished —
climatological and evolutionary — whose combination forms a hybrid generative
model capable of simultaneously considering energy characteristics and the
requirements of the historic context.

The necessity of applying a system of constraints in the form of objective
functions was proven. These are divided into hard and soft constraints. Hard
(Boolean) objective functions perform the role of regulatory and protective filters that
eliminate unacceptable variants, while soft objective functions form the field of
permissible solutions and are used for their further multi-criteria evaluation. This
approach ensures a balance between the regulated nature of design and the necessary
variability of architectural solutions.

It was established that the effective formation of design solutions requires the
application of multi-criteria parametric optimization, which takes into account the
duality of the problem — the necessity of preserving the authenticity of historically
formed environments while simultaneously implementing energy-efficient
development. The feasibility of using the evolutionary algorithm SPEA-2 (Strength
Pareto Evolutionary Algorithm 2) as a tool for multi-criteria optimization was
substantiated, since it is capable of forming a Pareto front of optimal solutions,
ensuring diversity of variants and stability of results within complex parametric
systems.

The structure of multi-objective optimization based on the combination of
energy and contextual criteria was defined. Energy criteria include the intensity of

energy use, annual carbon dioxide emissions, indicators of daylighting, thermal
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comfort, and the potential for renewable energy production. Contextual criteria include
compliance with fagade proportions, rhythmic structure of development, height
restrictions, regulatory lines, and the permissible level of integration of renewable
energy sources without loss of the architectural integrity of the historic environment.

Separately, the role of Boolean objective functions as a tool for the primary
filtering of variants according to the principle of truth or falsity was highlighted. The
application of a hybrid approach combining Boolean filters with multi-criteria
evaluation, the use of marginal criteria, and step-by-step verification of solutions was
substantiated. This approach makes it possible to avoid the premature elimination of
promising variants and to ensure a more balanced process of searching for optimal
architectural solutions.

It was established that the application of methods of parallel computing and
backend formation significantly increases the efficiency of the generative process,
reduces the processing time for large numbers of variants, and ensures the scalability
of the parametric algorithm.

The generalization of the results of the second chapter made it possible to
formulate an integral methodology for the architectural organization of new energy-
efficient buildings within historically formed environments, based on the combination
of pre-design analysis, parametric and generative modeling, a Boolean filtering
system, multi-criteria optimization, and algorithmic evaluation of design solutions.
The proposed approach ensures the possibility of forming adaptive, energy-efficient,
and contextually integrated architectural solutions within historically formed urban
environments.

In the third chapter, “Implementation of the Parametric Algorithm in the
Formation of Energy-Efficient Buildings in the Historic Environment”, the
practical application of parametric methods in the process of forming new energy-
efficient public buildings with administrative functions within historically formed
environments is examined. The main architectural-climatic, functional-planning, and
volumetric-spatial techniques aimed at combining energy efficiency, adaptability, and

contextual integration of new development were identified.
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Within the framework of the research, it was established that architectural-
climatic techniques should be formed as a system of interrelated climatic,
morphological, and engineering solutions. Among the main techniques identified are
dynamic ventilation and passive cooling, double-skin facade systems, thermal mass
accumulation of structures, orientation-based zoning, sun-shading devices,
airtightness and secondary glazing, as well as the formation of atriums and passages.
It was determined that the combination of passive strategies with adaptive engineering
systems ensures reduced energy consumption and improves the microclimate of
buildings.

A system of functional-planning techniques for the formation of energy-
efficient buildings with administrative functions was developed. The identified
techniques include centralized placement of thermal cores and buffer zones,
organization of cross ventilation, scenario-based zoning, modularity and flexibility of
space, adaptation to peak loads, and optimization of heat flows. It was established that
the parametric approach makes it possible to consider a building as a system of
interrelated variables, where user flows and microclimatic parameters directly
influence spatial configuration.

The logic of parameterization of functional-planning solutions was
developed, including the modeling of contextual conditions, decomposition of
parameters, identification of interdependencies between them, generation of variants,
and their multi-criteria evaluation. It was determined that the application of parametric
modeling enables the automation of the search for optimal planning configurations
according to the criteria of energy efficiency, comfort, and contextual integration.

The chapter identifies the main volumetric-spatial techniques for the formation
of energy-efficient buildings within historically formed environments, including:
linear enclosure of historic development, isolated volumetric insertion, formation of
superstructures, integrated inner-block development, reconstruction of facade
volumes, and morphological duplication. It was established that the application of

these techniques makes it possible to combine contemporary energy-efficient solutions
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with the preservation of the scale, silhouette, and morphological structure of the
historic environment.

In conclusion, the dissertation develops a methodology for the parametric
formation of energy-efficient public buildings within historically formed environments
based on the combination of pre-design analysis, parameterization of contextual
characteristics, generative modeling, and multi-criteria evaluation of architectural
solutions.  Architectural-climatic, functional-planning, and volumetric-spatial
techniques for integrating new development into historic environments were
formulated, and a system of criteria and parameters for evaluating the energy efficiency
and contextuality of design solutions was defined. The proposed approach creates the
basis for forming adaptive, energy-efficient, and contextually integrated architectural
solutions in contemporary architectural design practice.

The prospects for further research lie in the development of generative and BIM
modeling methods in the design of energy-efficient buildings, the improvement of
multi-criteria evaluation algorithms, and the integration of digital methods for
assessing energy efficiency into the regulatory and design practice of Ukraine.

Keywords: historic environment, energy-efficient architecture, energy-efficient
public buildings, parametric modeling, generative design, generative algorithms,
multi-criteria optimization, contextual integration, architectural and climatic
approaches, functional and planning approaches, spatial and volumetric approaches,
adaptive architecture, energy-efficient renovation, historic development, generative
integration, algorithmic design, evolutionary algorithms, cultural heritage preservation,

photogrammetry, typological features.



