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2Xap1<i6czﬂ<uﬁ HayioHanbHUull yHigepcumem micoko2o cocnooapcmea im. O.M. bexemoesa, 8y
Yopuoenaziscvka 17, Xapkis, 61002, Ykpaina

AHoTamist. Y CTAaTTi MPOCTEKEHO TPAEKTOPIi  IMOCTCOMIANMICTHYHUX  TpaHChopMarii
AnzenxrorreHmraara  (1990-2025) gk mmaHOBaHOTO  MOHOMICTa,  C(OPMOBAHOTO IS
MICTOYTBOpIOIOUOro mifnpuemcrsa — CxigHoro meranypriiinoro kom6inary (Eisenhiittenkombinat
Ost — EKO). HocmimkeHHss (HOKYCYeETbCSI Ha B3a€MOJIi MPOCTOPOBUX, IHCTHTYIIMHUX 1
COLIIOKYJIBTYPHHUX 3MiH Yy KOHTEKCTI ACIHIycTpiamizalii, JEHmomyysiii Ta MmporpaMm «KepoBaHOTO
CKOPOYCHHS», [0 3YMOBMJIM JEMOHTaX YAaCTHHH XHUTIOBOTO (OHAY, KOHIEHTPAIIO PECYpCiB Y
LEHTpaIbHIN YacTUHI MicTa i TpaHchopMalioo iHppacTpykTypHOro 3abe3nedenHs. [lapanenbHo
AQHAII3YIOTbCS  MPAKTUKH TICPEOCMHCICHHS  COINANICTUYHOI CHAIIIMHU, y MeXKax SKHUX
apXITEeKTypHO-TIJIAaHYBaJbHI XapaKTePUCTUKH MiCTa, a TaKOX IaM’STh 1 KyJIbTypHI I1HCTHUTYIIIl
CTalOTh PECYpCOM CHMBOJIIYHOI cTaOumi3alii Ta HOBUX CIeHapiiB po3BUTKY. OTpHMaHi pe3yibTaTH
JO3BOJIAIOTh ~ YTOYHUTH  CHenu(iKy  TMOCTCOLIANICTUYHUX  TPAEKTOpId  MOHOMICTa  SIK
0araTopiBHEBOTO TMpoIleCcy, A€ NPOCTOPOBI BTPYYaHHS Ta COLIOKYJIBTYPHa pEBAIOpU3ALIis
MHUHYJIOTO (DOPMYIOTH CTPYKTYPY 3MiH, MOTEHIIIHO pElIeBaHTHY Ui MalOyTHIX JOCTIIKEHb 1
ajanTanii 0 IHIIMX MOCTCOIIaliCTUYHIX KOHTEKCTIB, 30KpeMa YKPaiHCHKOTO.

Keywords: A#3eHXIOTTEHIITAAT; MOHOMICTO; MICTO, IO CKOPOYYETHCS; MOCTCOIATiCTUYHI
TpaHcopmarlii; ypbaHicTUYHA CTIaIIMHA; PeBITaII3allisl.

Beryn. Monomicta Oyiau OZHMMH 13 NPOBIAHMX IPOCTOPOBHX IHCTPYMEHTIB JI€pP>KaBHO-
COLIIAIICTUYHOI 1HAyCTpiaizalii Ta MIaHOBOTO BIATBOPEHHS COLIANBHOI CTPYKTYPH MPOMUCIOBOTO
Mmicta y XX cromitTi. BoHu QopmyBamucs B JOrili IEHTPalIi30BaHOIO IUIAHYBaHHS, J€
BUPOOHMIITBO, KUTJIO i OBCAKJIEHHICTh CKJIAAATIH €IMHY (PYHKIIOHAIbHY CUCTEMY, a apXiTeKTypa
Ta MICbKE CEpEIOBHUIIE BUCTYNAJIU MarepiaibHUM HOCIEM 1]1€0JIOT1i 3pOCTaHHS ¥ CTaOUIBHOCTI.
OnHak mporecu AeiHycTpiaiizallii, JeMorpadiqyHoro crnagy Ta CTpyKTYypHOiI epeOy10BH €KOHOMIK
y apyrid nonoBuHi XX — Ha moyarky XXI CTONITTS MOCTaBWIM MiJI CYMHIB JOBTOCTPOKOBY
KHUTTE3AATHICTh TAKUX MOJENEH 1 CIPUYUMHMIM TPUBAJL MPOLECH MICHKOTO CKOPOYEHHS, L0 B
JTEpaTypl ONUCYIOTHCSI IOHATTSAM MiCTa, [0 cKopouytoThes (shrinking cities). ¥ 11boMy KOHTEKCTI
AlzenxtorreHIITaAT (KoiaumHii CTamiHIITAaAT) € [OKa30BUM IPHUKIAAOM: SK IUIaHOBaHE
MOHOMICTO, BIH  (OpMyBaBCS  HAaBKOJO  IHTETPOBAHOIO  CTAJEIMBApPHOIO  KOMOiIHATY
Eisenhiittenkombinat Ost (EKO), a XUTIOBI KOMIUIEKCH Ta Mepeka COLialbHO-KYIbTYypHOL
1H(GpacTpyKTYypH NPOEKTyBaIMCA MiA cTabuibHe 3pocTaHHs HaceneHHs [1]. Ilicnga cucremHoro
po3puBy 1990 poky MicTO yBIHIIIO y (a3y TPUBAJIOro CKOPOUYEHHS, Y MeXaxX SKOi JeTOMmyJIsiis,
PECTPYKTYpH3aIlisl 3alHATOCTI Ta HAUIUIIOK XUTJIOBOTO (POHAY TMOEAHAIHUCS 3 IHCTpyMEHTaMHU
IIPOCTOPOBOTO MEHEIKMEHTY, 30KpeMa 3 MPOTrPaMHUMH 1HTEPBEHIIISIMM MiCbKOi PEKOHCTPYKII:
JeMOHTaxkeM mnepudepiiHuX JKUTIOBHX KOMIUIEKCIB, MOJEpHI3alli€l0 YacTUHH (oHAY Ta
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KOHIICHTPALIIE€I0 PECYPCiB MEPEBAKHO y IEHTPAIbHUX YacTUHaX micta [2—4]. Pazom 3 TuM B MicTi
3aCTOCOBYBAINCH MPAKTUKH POOOTH 3 MaM’ATTIO Ta CHAALIMHOIO, IO (OopMyBasid MiACTaBH IS
MIEPEOCMUCIICHHS COIIATICTUYHOTO MICHKOTO MIPOEKTY B HOBUX yMoOBax. JIOKajbHI aKTOPH aKTHBHO
3aJIy4aroThCs 10 1poro mpoiecy [5]. Takum ymHOM, mpukiaa AN3EHXIOTTEHINTAATa JO3BOJISE
inTepaperysatu shrinking city He nmime sk mpoctip aedinuTy, a sK IMOJI€ MOCTCOMIaTiCTHYHOI
Tpanchopmarlii, B SKOMy IO€THAHHA NPOTPAMHUX IHTEPBEHII Ta MPAaKTHK IE€PEOCMHCICHHS
CTa/IIMHU BU3HAYAE TPAEKTOPIi 3MiHN YpOaHICTUYHOTO CEPEOBHUIIIA.

AHami3 ocTaHHiX gocaimkeHb, Ta myOaikamiid. Ornsg  iTeparypu  0a3yeTbcs Ha
CUCTEMAaTUYHOMY TMIONIYKY B MIDKHApOJHUX 1 HAI[IOHATBbHUX AaKaJeMIYHUX Ta apXiBHUX
peno3utopisix. TeopeTnuHi jpKepena 3 ypOaHICTUYHUX JOCHIDKEHb JIONOBHIOIOTH EMITIPUYHHI
anamiz. Kounemnuis shrinking cities [6; 7] mosicHioe cTpykTypHi Ta aeMorpadivHi BHKIHKH,
XapakTepHi I TOCTCOIIaTiCTUYHUX MicT. [IpoGnematrika MOHOMICT MPOTATOM OCTAaHHIX
JECSITHIIITh TIPUBEPTAE YBary JOCHITHUKIB y O6araTthox kpainax LlenTpanpHoi Ta CxigHoi €Bporu
[8-16].

[Tocrcomiamictnuni  Tpanchopmarii ANWZCHXIOTTCHINTAATA PO3MVISANAIOTECI B CydacHIH
JmiTepaTtypl SK IIOKa30BUH BHIIAJOK paJUKAIbHOI Je- Ta PeCcTPYKTypH3alii 1HAYCTpiaJbHOTO
MoHoMicta micias 1990 poky [17]. Psx mpames (GopMyoTh MDKIUCHUILTIHAPHY PAMKy aHAII3Y
MOCTIHIYCTPiaIbHOTO 3aHemagy  Ta  «pyHHaImiin [18], KPUTHUKH i MTOJTITUKH
CHaIMHU/aBTOpU30BaHoro auckypey [19], Tpanchopmarii coriamicTHuHOT MICBKOT CHAAIIUHU
AlzenxtorreHmranta [20], MOBCAKIEHHUX IMIPOBI3allid 1 «MIKIOPOCTOPiB» ypOanizmy [21], a
TaKOX 1HCTPYMEHTIB IiIIPUEMHHUIIKA OPIEHTOBAHOTO PETiOHAILHOTO PO3BHUTKY [22] sIK BiAMOBimi
Ha CTPYKTypHi 3namu. PensmiliHa paMka B MOCTCOIIANICTUYHUX JOCHIKEHHSX TPaKTye
TpaHchopmalliro micta He #AK JiHIHHWHA «mepexigy micas 1990 poky», a sK CYKYIHICTh
OaraToMacITaOHUX  B3a€MO3AJIEKHOCTEH  MDK ~ MaTepialbHUMH  3MIHAMH  MPOCTOPY
(indpacTpykrypa, KUTIO, MOPQOJIOTis, pPEASBEIONMEHT) 1 HeMaTepiaJbHUMH MpPOIecaMu
(IHCTUTYIIIHI PEKUMU, AUCKYPCH, TIaM’ATb, MTOBCSAKIEHH] IPAKTUKH), 10 PO3TOPTAIOTHCS 3 PI3HOIO
IIBUAKICTIO Ta B3a€MHO 3YMOBIIIOIOTH OJfHA OAHY [1].

Mera pociailzkeHHs — MPOCTEKUTH Ta PEKOHCTPYIOBATH TPAEKTOPIi MOCTCOIIaICTUYHUX
TpaHchopmalii ~ ANW3EHXIOTTEHINTAATa Ha  TMEpPeTHHI  MPOCTOPOBUX,  IHCTUTYUIMHUX 1
COLIIOKYJIbTYPHHX 3MIH.

Jnsi  OCATHEHHS TIIOCTaBJI€HOI MeTH Oy/lo 3acTOCOBAaHO KOHTEHT-aHalll3 KOpIycy
PELIEH30BaHNX HAayKOBUX IYOJIKallii, a TakoX JOKYMEHTaJbHUI aHali3 JKepesl BiJKPUTOrO
JIOCTYNy — IUIAHYBaJBHUX 1 TPOTrpaMHUX JOKYMEHTIB, OQIIiHHOI CTATUCTUKH, MaTepiajiB
JIOKQJIbHUX THCTUTYLIN Ta MeJia — SIK1 penpe3eHTYIOTh eTanu TpaHcopmalili AN3eHXIOTTEHIITaATa
y 1990-2025 pp. EMnipuuHuii KOMIOHEHT JJOTTOBHEHO MOJIHOBUMU CIIOCTEPEKEHHSIMHU.

Buk/jagaHHs 0CHOBHOIrO Matepiany. ANW3EHXIOTTEHIUTAAT CTaB «IIEPUIMM COLIaTiCTUHYHUM
MmictoMm B HiMewunHi» Ta cuMmBoOJIOM corjani3my. 3acHoBaHe y 1950 pori, MICTO BiJ MOYaTKy
BTUIIOBAJIO €KOHOMIYHI, MPOCTOPOBI ¥ CYCHUIbHI MHOMISAIM  COLIATICTUYHOI  JIepKaBU:
CTaJIeIMBapHUI 3aBOJ] MaB IEMOHCTPYBATH MPOMUCIOBUI 1 TEXHOJIOTIYHUI MPOTrpec K SAPO MICTa;
apXiTeKTypa Ta >KMTJIOBE CEpElOBHILE — MPAarHEHHS /0 CYYacHOCTI W BHUCOKOIO piBHS >KUTTS;
KyJIbTypa i COPT — OCBITY Ta BIATIOYMHOK JIJIsl HOBOTO KOJIEKTUBHOTO CycniiabcTBa [20].

Vaitky 1950 poxy Comianictuuna enuHa mnapTis Himewunmnu (CEIIH) yxBanumia pirieHHs
o0y yBaTH MEPITNI IHTETpOBaHMM cTanenuBapauil 3aBoa Himerpkoi Jlemokparnunoi PecniyOmiku
(HAP) — Cximuuit meramypriiinuii kombinat (Eisenhiittenkombinat Ost, EKO). Uepes kinmbka
THXHIB Moyasocs rnepiue mianyBands Micta Ha 30 000 memkaHIiB, sIKUH MIBUIKO CTaB CUMBOJIOM
COLIIAIICTUYHOTO MichbKoro po3BuTKy B H/IP. Baxka mpomMHCIOBICTh Majia JOMiHYylOYe 3HAUEHHS B

6



Scientific Problems Of Architecture And Urban Planning. 2026. Ne 4 po3gin 1

HalllOHAJBHIA EKOHOMIYHIN Ta TepurtopianpHiii momituii HJIP. IlapanensHo miakpecitoBazocs
OaxxaHHA TOOYIyBaTH «Kpalle COIIICTHYHE CYCHUIBCTBO»; 1€l HapaTHMB CTBOPIOBABCA
LEHTPAIBHOIO JICPIKABOIO Ta BIATBOPIOBABCS MiCIIEBUMU K)uTesimu [20].

Tpancdopmarnii y micti BinOyBamucsi i€ MPOTATOM COLIANICTUYHOTO Tepiogy. 30Kpema,
micist nmpoTecTiB y 1953 poui momituyHi enitd y3roawin «HoBUM Kypc B €KOHOMIYHIN TTOITHIN
[17]. Hacminkom mis EKO crano ckopoueHHS NTEpBHHHHX IUIaHIB. Tako MPOCTEXKYBaIoCs
eKOHOMIYHE i aemorpadiune 3poctanus: 10 1955 poky Ha EKO npamroano 6imssko 6000 oci0, a
B Micti mpoxuBaio moHax 15 000 wmemxkanuiB. Ilicns nepelimenyBanHs CramiHIITaAT HA
AizenxtorreHmTaar (mucromnan 1961) xkimbkicTe MemkaHmiB 3pocia 10 33 000 y 1962 pomi; 10
1967 poky — no 40 000 memkanniB Ta 7000 npaniBaukiB Ha EKO. 3arBepmkenuit y 1969 pomi
reHepAJIbHUM TUTaH 3eMJICKOPUCTYBaHHs nependayaB posmupeHHs 10 110 000 memkanmiB 10 1999
POKY, TOJi K (PaKTHYHOTO MaKCUMyMY MicTo nocsrio y 1988 pomi 3 HacenennsMm 6im3bko 53 000
[3; 20].

[likaBoro € paHHS IHCTUTYLIOHATI3alis MiChbKOi craamuHu. ['0J0BHA MiChbKa MaricTpaib
(Magistrale) Ta nepii Tpu XKUTIOBI KOMIUIEKCH OyJIM BHECEHI J0 CIIUCKY mam’ sTok y 1977 Ta 1984
pokax. IlepemymoBor Oyna INEHTpaJbHA Jep)KaBHA IHIIIaTHBA MO0 BHUSABJICHHS IIaM’ STOK
couiamicTuuHoi icTopii. [Ipu poMy perioHanbHi €KCIIePTH BHECTH 0 CIUCKY Ti KOMIUJIEKCH, 1110, 3a
ixHIM OavyeHHSM, Mall «HAWBHIY YaCTKy MaHCTEpHOCTI», 1 BIAMOBWINCS BU3HABATH I1aM’ SITKAMU
HOBY MaHENbHY apXiTeKTypy y kuTioBomy komiuiekci [V (Wohnkomplex IV, WK 1V) [20].

CraHoBneHHs Micta Oyl0 TOB’S3aHO 3 TIEPEBIPKOI0 «PAliOHAIBLHOCTI COIIaiCTHYHOTO
MICBKOTO IUUIaHYBaHHS» Ta pPO3POOJEHHSAM 3B’SA3KYy MIK MICBKUM AU3aHOM, JaHIIAQTHOIO
apXITEKTypOI0 Ta MHUCTEITBOM. 3anexkHicte HJIP Big paasHCBKUX TOJNITUYHHX 1 HOPMATHBHHUX
YCTAaHOBOK Ta Hampyra MK LEHTPAJIbHUM PEryJIOBaHHSIM 1 JIOKAIbHUMH IPaKTUKaMU
MPOEKTYBAHHS  TPOSBWIMCA B  TOCHIJOBHOMY TIE€pexXoJi Bi paHHIX MOJAEPHICTCHKO-
(GYHKI[IOHAICTUYHUX ~ TONIYKIB 10  COI[aNiCTUYHOTO  KJIACHIU3My, a 3roJoM — JO
1HIyCTpiai3oBaHOI THITI30BaHOI MOJIEPHICTCHKOI apXiTeKTypH B AizeHxtorTeHmTanTi [20].

VY xBitHi 1951 poky y KOHKypcCi Ha miaHyBaHHsS Micta BurpaB apxitektop Kyprt Jloiixt, Ha
TOH wyac KepiBHHK Bifily MichKoro muaHyBaHHS MiHicTepcTBa peKOHCTpYKIii. Moro mpoext
HaOIKYe BIATOBIAAB 1J€0JIOTIYHO BH3HAYCHMM BHMOTaM, M0 QopmanizyBamucs sk «16
MPUHIUIIB MICBKOTO PO3BUTKY», 3aKpiIuleH1 y HOBoMY OyniBenbHOMY 3akoHi H/IP y BepecHi 1950
POKy, chOpMOBaHUH MiJl BILTMBOM PaJAsIHCHKUX MPUHIIMIIIB COLIaiCTUYHOTO peanizmy [20].

ITpoexT JloiixTa OXOIUTIOBaB IIEHTPaJbHY YAaCTUHY MICTa, IO CKJaAajacss 3 YOTHPbOX
xuTioBux kommiekciB (Wohnkomplex, WK I-IV) Ta nentpanpHoi anei — ['omoBHa Michka
marictpaib (Stalinallee, a motim Lindenallee). Marictpans noeanyBana EKO Ta miomry nepen
3aBOJICBKOI0 Opamoro (TpoxigHoro) Ha miBHOYI 3 lleHTpanbHOrO0 miomiero Ha miBAHI. JKUTIOBI
KOMIUIEKCH OpIaHi30BYBAJMCS 3a PAISHCHKOI IJIAHYBAJIBHOIO JIOTIKOIO, 00’€HYIOYM >KUTJIOBI
OyIMHKH 3 yciMa HEOOXITHUMHU COLIAIbBHUMHU 3pydHOCTsIMU. BiiacHoro nepenymoBoto Jloitxta Oymno
1H/MBITyalbHE IPOEKTYBAHHS, KOXKEH KOMILJIEKC — HABKOJIO 3€J€HOTro rpoctopy [20].

Ha apxitexkTypi mepmmx >KUTIOBUX KOMIUJIEKCIB BIAOWIMCH 3MIHU OOpPa3HO-CTUIIICTUYHHUX 1
texHonoriyaux migxoxdiB. K. JloxT 3miHuB manyBaHHs, ko OyaiBHUITBO WK 1 yxe TpuBaio
JIBA POKHM; HOro KOJEKTHB mepepoOisB OyIWHKHM, [0  BXe OyayBaiucsd, 1 IOCTYIOBO
YOTHPUIIOBEPXOBI CHOPYAM MEPETBOPIOBAIUCS Ha OyIiBIi 3 BHCTYNAIOYUMH IUIOCKMMHU JaxamH,
KOJJLOPOBHM INTYKaTypHUM (acamom 1 BuIIykaHimmMm dacagaum ompaioBanasm. Y WK 1T
apxiTeKTOpM BTUIMIM 1/1e1 COLKJIacHLIM3My: 3a0yloBa OpraHi3oByBajach IE€PUMETPAIHHO
po3TanoBaHUMHU OJIOKaMH, 110 HaraJayBaJld «POOITHHYI TMayaiy» 3 OpHAMEHTOBAaHUMHU Qacagami,
KOJIOHaJIJaMH Ta OpamMaMu; MPOXOIH BEJIM Yy BHYTPIIIHI JBOPU-TIAPKU 3 BUTBOpPAMM MMCTEITBA Ta
¢dbontanamu. WK III moBroproBaB nmpunnunu WK 11, ame 3 gomaBanHsIM (OIBKIOPHUX MOTHBIB;
BOJHOYaC BiH OyB MaWJaHUYMKOM JUId BUIpPOOyBaHHA TexHousorii 3 1956 poky: rojsoBHUH
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apxitektop Craminmranra Bimn ltamm 1 #ioro 3actynauk ['epbept ['eprens TecTyBaim METOIH
BEITMKOOJI0YHOTO OYNIBHHUIITBA, MOB’SI3aHOTO 3 PASHCHKOIO MOJITHKOI Xpymosa [20]. ¥ WK IV
BiIOYBCSL Tepexia BiJ BEIUKOOJIOYHOTO MeToay A0 30ipHO-TaHensHOTro [3]; pasoMm 3 THM,
aHcaM0JieBa MOHYMEHTAJBHICTb 31 CKJIagHUM (acagHUM OIpPALIOBAHHAM 3MIHIOBalIach
pO3TalllyBaHHSIM B KBapTallax OJHAKOBUX OY/iBeNb 13 BIAKPUTUMH KyTaMH.

[TpocTropoBo-(yHKIIIOHAIEHA TIOBHOTA IIEHTpa MicTa Oylla CTBOpEHA 3aBISIKH MEpexi
3a0e3neyeHHs] TOBapaMHU M MICHSIMM 3yCTpidel y KOXHOMY >KHUTJIOBOMY KOMILUIEKCI Ta uepe3
Marictpanb, BKJIIOYajga TeaTp, BUCOTHI XHUTJIOBI OyauHkH 3 roteneM «JIyHiK», yHiBepmar i
Mara3uHHU crienianbHuX ToBapiB [4]. Benwka nikapHs Oymna modyaosana y 1952 — 1959 pokax.

VY 3B’s13Ky 3 3piCTOM €KOHOMIKH Ta HACEJIEHHS CTaJl0 HEOOXITHUM PO3IIMPIOBATH MICTO, TaK
3’seuiucst WK V-VII. OcuoBaumu mictooyaiBaumu pucamu WK V (1959-1964) cranu npoizau
tuny cul-de-sac (TymuKkoBi) Ta BiKpuTa psaHa 3a0yqoBa y BEIMKHX KBapTAIbHHX MPOCTOpAx, a
TaKOX NPAaKTUKa 00’ €JTHAHHS IIKOJIH, O101I0TEKH i peCTOpaHy B €IMHUN KOMIUIEKCHUN IeHTp [3].

Ilocmcouianicmuuni  mpancgopmauii, apximexkmyphno-ypoanicmuynuii  eumip. Ilicns
1989-1990 pokiB AM3eHXIOTTEHIITAAT YBIMIIOB y a3y CHCTEMHOT'O PO3PHBY, KOJIH COLiaTiCTHYHO-
HOpPMAaTUBHA TPAEKTOPis 3pocTaHHs Oyna 3aMillleHa JIOTIKOK MICBKOTO CKOPOYEHHS B YMOBax
MOCTCOLIATICTUYHOT PHHKOBO-IHCTUTYIIHHOT pecTpykTypu3amii. Jlins MoHOMIcTa 1e o3Ha4ajio
OJIHOYacHy TpaHcopmarllito eKOHOMIYHOi 0a3u, aeMorpadidHoi CTPYKTypd Ta MPOCTOPOBUX
PSKUMIB yHOpaBIiHHA SKUTIIOM 1 iHQpacTpykrypoto. Y tepminax Emmic Max, nonaiOHi
MOCTCOIIANICTUYHI EPEX0 1 MOXKYTh OMHUCYBATHUCS SIK «pyTHA» — KUTTEBUH CTaH «MI>K MOMEHTaMU
pyHHYBaHHS Ta MOMEHTaMH BiTBOPEHHS», Y SKOMY HEBH3HAUEHICTh CTAa€ TPHUBAJIOK COIIAIbHO-
npoctopoBoro yMoBoro [21]. ITicna 1990 p. MicTo nmpoHnuio Taki eTamnu:

Adanmayis — 1990-mi. Ilepmmii eranm mocrcomianmicTuyHoi TpaHcopmanii (1990-kiHeup
1990-x pokiB) XapakTepu3yBaBCS MKOPCTKUM 3B’SI3KOM MIDK HPHUBATU3ALINHO-1IHCTUTYIIHHUMU
pilieHHsAMH Ta mporecamu aeypOanizaiii. BusHayaapHUM iHCTUTYHIHHUM aKTOPOM IIHOTO MEPioay
crana Tpoiixanaceka yctaHoBa (Treuhandanstalt), crBopena y 1990 p. mns mnpuckopeHoi
npuBaTH3alii Ta peopranizamii mignpuemcts HJP. Ile nanpsmy Baapwio mo EKO Ta sk Hacmigok
BpasWJI0 MICTO: 3HayHA YacTKa >KUTENIB MpalioBajla Ha 3aBOJi, a CaMe MICTO MHCIWIOCH SK
IHTErpoBaHa CUCTEMA I PALSI—KUTIO—KYJIbTypa—MiCbKe KUTTs» [22].

BopHouac mpoTsArom 1mporo mnepiogy MHpOSIBUBCS 1 cHEHU(DIUHUM JOKaIbHUNA KoamiliiHUN
CIPOTHB SK aKTOPHMH MexaHi3M TpaHchopmanii: mnpamiBHukun EKO, wicueBe KepiBHMITBO,
npoQCHiIkoBl iyl Ta MIChbKa TPOMAJACHKICTh MOOUTI3yBajMCi MPOTH CLEHapil0 MOETamHOol
npuBatu3aili. BizyanbHi cBimueHHs i€l MoOuTizalii 3adikcoBani y goroapxiBax 1993 poky [24].
ITicnsa kimpkapiuHOi 60pOTHOM OyNO peani3oBaHO BUHATKOBHM Juia CxigHoi HiMewumHM cueHapiif:
IUTaHYBaHHS peaOuTiTallli IHTErpOBaHOIO CTaJENMBAPHOIO 3aBO/Y 3 MOAABIIOI MPUBATU3ALIIEIO SIK
LUTICHOTO KOMILJIEKCY, 110 3aBEepIINIIOCS Mepeaueto KOHTPOJIBHOTO MakeTa OeabriichbKii KoMIaHil
Koxkepinn-CamOpe (Cockerill-Sambre) [25]. [Ipote crabim3aris MIPOMHUCIIOBOCTI
CYIpPOBOJUKYBAacsi CKOPOYEHHSAM 3alHATOCTI Ta MIrpalifiHUM BIAMUIMBOM, IO TOCHJIMIIO
neMorpadiuHuii criaj i GopMyBaHHS IMyCTYHOUOro XuTia [22].

Poszopmannsa npoecpamu xeposanoi mpancgopmayii micm — 2000-2016: pyruii eran —
LEHTPAJbHUN U apXITEKTypHO-ypOaHICTUYHOIO BHUMIpY — IMOB’SI3aHUN 13 TEPEXOA0M Bij
CIOHTAHHOI Jierpajamii 0 MJIaHOBAHOTO CKOPOYEHHS. ANW3EHXIOTTEHIUTAAT € THUIIOBUM Keilcom
Mmicta, 1m0 ckopouyerhest (Shrinking city), ne 3miHM BimOyBarOThCS dYepe3 JAEMOHTAaX i
«nepe3dupanHs» Micbkoi TkanuHu [20].

VY 1995 poui B AitzenxtorrenmTanri 0ysno 011 47 300 odiniiiHO 3apeecTpOBaHUX MEIIKAHIIIB
Ta HamigyBasnocs 21 660 kBaptup, 3 skux nonag 1000 Oymu mopoxsi. HarionanbHa mporpama
Stadtumbau Ost (2002-2016) Oymia BiamoBimm0 Ha ckopodeHHs MicT y Cxigaiii HimeuunHi Ta
CIIpSIMOBYBAJIacsi Ha CTaOLTI3allil0 MICHKOTO PO3BUTKY Yepe3 3HECEHHS IyCTYIOUOro >KHUTIa i
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MOJICPHI3allil0 YacTUHU JKHUTIOBOrO ¢oHay [26]. Ha momeHT odimifiHoro crapty MichKoOi
pexoHcTpykii 2002 poky HaceneHHs 3HHU3WIOCS 10 mpuOim3Ho 38 600, a TOPOKHIMU CTOSUTH
Mmaibke 4000 kBaptup. Y pearnizaiiito Oynu 3aaydeHi )KUTIOBI KOMITaHii, KOMyHaJIbHI MAMPUEMCTBA,
MOCTAYaJIbHUKH COLIATBHUAX MOCIYT, YIpPaBJiHHSA BiAXOJaMH, OpPraHH OXOPOHM CIAJIIMHU Ta
30BHIIHI excriepty [3]. Lle migkpecatoe IHCTUTYIIHHY CKIAIHICTh MPOTpaMu K 0araTopiBHEBOTO
MeXaHi3My ITPOCTOPOBOTO MEHE/KMEHTY.

KepiBHUM MpOCTOPOBHUM MPUHIIMIIOM CTajla MOJIETb «epudepis IMmia 3HECeHHS — LEHTP i
3aXHMCT»: JIEMOHTAX KOHIIEHTPYBABCS y MI3AHIMIMX JKUTIOBHX KoMmIulekcax (3okpema WK VII sk
30Ha 3HOCY), TOAi fK Yy mepmo3BeaeHux komiuiekcax sapa (WK I-IV) 3HecenHs Oymo
MiHIMI30BaHO, 1 MPIOPUTETOM CTaja MOJEpHi3alis. Y MPOrpaMHUX Ta MPAKTHYHUX Marepiajax
migkpecmoBasiocs, mo WK -1V penpeseHTyroTs sapo Micta W HOro iCTOpil0 apxXiTEKTypH Ta
MmicToOyayBanHs 1950—-60-x pokiB, a OTXKe pO3TIsAAIHNCA K IPOCTip cTabiIizamii Ta CHMBOIIYHOTO
«yTpuMaHHs» Micta. [lopsn 13 meMoHTakeM 3MIMCHIOBAIMCS MOJCPHI3allii )KUTIOBOTO (GOHY, IO
3aKpiIUIIOBaJi0  aucOanaHc  «UeHTp-nepudepis» SIK  JOBrOTpUBALY  MOPQOJIOTIUHYy  pHCY
MTOCTCOIIICTHYHOTO MicTa [26].

[TocTcomianicTiyHa MicCbKa PEKOHCTPYKIlisl MPOSBIISUIACS HE JIMINE SK MOJITHKA JEMOHTAaXY
KHUTIOBOTO (OHIY, a W SK IpoLeC BUMYIICHUX IIepecelieHb >KUJbLIB B MeXax MicTa. 3a
cBimueHHsM M. Manemkn (MemkaHenp wicra): micis nepeizmy 1989 poky nmo mioifHO
100yA0BaHOrO OYyIMHKY y *KUTI0BOMY KoMIutekcl VII, iioro poauna 3rogom Oysa 3MylieHa 3HOBY
3MIHIOBATH JKUATJIO BHACIIOK TIOMIMPEHHS CyOCHI0BAHOT MPOTpaMH MiChKOT pEKOHCTPYKIIi Ha TXHIO
teputopito [4]. Ilpukiang neMoHCTpye, SK I1HCTPYMEHTH HpOTrpaMu 3MIHIOBaTd MOPQOIIOTio
paiioHIB Ta MPOBOKYBAJIM MEPEMIIIEHHS, 0 BIUIMBAIM HA BITUYTTS «IOMY» Ta CTa0IBHOCTI.

[ToctcomianictuyHa TpaHcopmallisi MICBKOTO CEpellOBUINA MPOSBUIACS TaKOXK Y
«BITPHHHUX» O00’€KTax, HI0 3aJHMINAIOTBCS pyiHaMH abo mepedyBaloTh y CTaHi TPHUBAIOI
HEBU3HAUEHOCTI: roTenb «JIyHIK» y LEeHTpl MicTa, KONWIIHINA pallOHHHHA IEHTP 31 MIKOJOIO y
KHUTIOBOMY KOMIUIEKCI V, TYPTOKUTKH Ha Pecriy0uiikaHChKIN BYJIULI Ta Y KHUTIOBOMY KOMILICKCI
VI (W VI), a Tako’ KONHIIHI MeKapHs Ta OymiBis BOK3aly. IXHs TIpo6IeMaTHyHa KepOBaHIiCTh
MOB’s3aHa 3 THUM, IO PECTUTYLis Ta MpHUBaTHU3aLis CcPOpMyBaId (GparMEHTOBaHY M YacTo
HENpOo30py CTPYKTYpPY BJIACHOCTI, SIKa 32 HAABHUX IHCTUTYLIHHO-(IHAHCOBHUX IMpaBuil (IIONEpEaHE
¢diHaHCyBaHHS aBapiHUX pPOOIT MICTOM, TPYJHOUIl BiALIKOAYBaHHSA, BIJCYTHICTH CyOCHAIH Ha
JIEMOHTaX KOMEpPLIMHUX 00’€KTIB) CUCTEMHO OOMEXye CBO€YacHI ypOaHICTMYHI IHTEpPBEHLII Ta
BIJITBOPIOE 3aHEMNa] 3aHe10aHuX OyaiBensb [4].

[Tapanensaum € nporec GyHKIIOHATHEHOT IEPeOYA0BH IIEHTPAIBHUX MTPOCcTOPiB. [TokazoBum €
npuKIaa Komepuianizamii: Toprosuii nentp City Center, o B nmyOqiYHOMY CIPUHAHSTTI HEPETSrye
Ha cebe CTaTyC «MICBKOIO LIEHTPY», TOJl SIK ICTOPUYHO CHPOEKTOBaHa MaricTpajlb CTUKAEeThCS 3
MyCTOTaMH Ta pyiHi3ali€eo okpeMux 00’ekTiB. Llg TpaHchopmallis € eKOHOMIYHOO 1 TPOCTOPOBO-
COIIIANIBHOIO:  «MICIl  3ycTpiueil» 1  TOBCSKACGHHI  TpPaeKkTOpii  KOHIEHTPYIOTBCA Y
KOMepIiaJli30BaHOMY ITPOCTOPI, 3MIHIOIOUH MICBKY i€papXxito Ta creHapii.

Ilnanyeannuss  nicna  Oemoumaoiwcy. TpeTii  eTam  XapaKTepU3YeETbCS  YIPABIIHHSIM
(parMeHTOBaHUM MPOCTOPOM Uepe3 JIOKANIbHI CaHallil, nepenpodiIoBaHHs AIJSHOK Ta OHOBIICHHS
iHppacTpykTypu. OOMexeHa eKOHOMIUHA auBepcHdikalis Ta TexHojoriuHa nepeopieHTamis EKO
(kiMaTHYHA MOJEpHI3allis) BiAOyBalOTbCd Ha TIi CTPYKTYPHHUX OOMeExeHb mnepudepiitHoro
MOJIOXKEHHS Ta 3aJI€KHOCTI B1Jl 3aJII3HUYHOTO CIIOJTyYeHHS i UPPOBOT IHPPACTPYKTYpH.

Ha piBHI apXiTeKTypHO-ypOaHICTUYHOTO MPOCTOPY MOCUIMIACH POJIb TOYKOBUX MEPETBOPEHB
1032 MAacOBUM JKHUTJIOBHM JE€MOHTa)XkeM: BHOIpPKOBOI caHalii (OHIy, OHOBJEHHS MyOIIYHHUX
MPOCTOPIB Ta NepenpodiIOBaHHS BUBIIBHEHUX IUISHOK, IO CYNPOBOKYETHCS pEOpraHizali€ero
TEXHIYHOT M comianbHOi 1HGpacTpykTypu. BoaHouac moTeHmianm TakuWX JIOKAJbHUX BTpPydYaHb
OOMEXY€EThCSI CTPYKTYPHUMH YMOBaMH TNepU(EepiiHOrO TMOJIOKEHHS Ta 1HQPacTpyKTypHUMH
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peKUMaMHd — O 3JICKHICTIO BiJi PEriOHAIBHOTO 3aJi3HMYHOIO CIIOJAYyYeHHS 1 TOTpe0or B
MoJIepHi3alii BUCOKOIIBUAKICHUX HU(POBUX MEPEX, SIKy Ha PiBHI OKPYry apTHKYJIbOBAHO Yepe3
mporpaMu  TOAONAaHHSA JAe(PIUTy MBHAKICHOTO I1HTEPHET-IOCTYMy. Y IBOMY CEHCI MICTO
JIeMOHCTpYe aMmOIBaJCHTHICTh: OKpPEMi CHTHAJM IPOCTOPOBOI HoOpMasizamlii Ta MoJepHi3arii
CHIBICHYIOTH 13 TPUBAJUMHU TPEHJIAMU CKOPOYCHHS M CTapiHHS HaceJeHHS, 30KpeMa 3HAYHUM
3MEHIIIEHHSAM HaceleHHs Bi movatky 1990-x Ta 301IbIIeHHsIM BIKOBUX Tpym 65+ [27].

Cnaowuna sk pe2yisimop Npocmoposux mpancpopmayii — Ha nepemuni 2-3 emanis.
OxkpeMo Citi MiJKPECTUTH, 110 MOCTCOMIANICTUYHUNA MTPOCTOPOBHHN PEXUM AN3CHXIOTTEHIITAATA
dopmyBaBcs HE JIMIIE UYepe3 OIKUTIOBY TMONITHKY, a ¢ dYepe3 I1HCTpyMEHTali3aliio
aM’ITKOOXOPOHHOTO CTAaTyCy: MICTO ChOTOJHI OIMUCYETHCS K HAWOUIBIIHMKN CYIIIbHUN aHCaMOJIb-
nam’ATKa, a II¢ BIUIMBAE HA PO3MOALT IHBECTHUIIH, JIETITUMHICTh BTPY4YaHb 1 CEJIEKTHBHICTh
30epexeHHs . Y [bOMY TOJI aKTyami3ylOTbCS W JAUCKYPCHBHI TEPCHEKTUBH MIKHAPOIHOTO
BU3HaHHA (Ae0aTH MpO MOKJIMBICTH iHTEpHpeTamii CHaJlIMHU B MIMPIIAX paMKax, BKIIOYHO 3
BHCTaBKOBUMHM Ta €KCIEpPTHUMHU 1u1atopmamu) [20].

Ilocmcoyianicmuuni mpauncgopmauii, coyianvno-kyavmypuui eumip. Ilicis 1990 poxy
COLIIOKYJBbTYpHI TpaHchopManii AW3EHXIOTTEHIITaATa TICHO Nepervienucs 3 ypOaHICTUHUYHUMU
3MiHaMH: JIEMOHTaX JXKUTIA i mepeOynoBa iHOPACTPYKTYpPH 3MIHHIM TOBCSKICHHI MPAKTUKH Ta
CUMBOJIIYHY iepapxito mpoctopiB. IlocTcomiamicTuuyHa pecTpyKTypu3allis po3ipBalia 3B’ S3KH
«Ipals-KUTIO-KYJIbTYPa-CIIOPT», CIPUYMHUBIIKA 3aKPUTTS 3aKJIajiB, 3aHemaj CepBiciB 1
nepeopientanito EKO na npubyTkoBicTs. Buaineno HacTymnHi COiOKYIbTYpHI TpaHchopMalii.

loceio empam i 3mina coyianenoi ammocgepu. Kiro4oBUM KOMIIOHEHTOM COIliajbHO-
KyIbTYpHOi TpaHchopmalii ctanu He mnuiie 00 €KTUBHI 3MiHM (0e3poOiTTs, emoImyIsiis,
3HECEHHs), a i HeMaTepialbHUH BHUMIp: JOCBII BTpPAaTH JOMIBOK Yepe3 JEMOHTaX, BUMYIICHI
MepeMillieHHsl JUIsl 3BUIBHEHHS OYAMHKIB MiJI 3HECEHHS, PO3PUBHU COIAIbHUX 3B’SI3KiB, BIATIK
MOJIOJI Ta TMOCWICHHS BimdyTTs mnepudepiiinocti. JIBa aA0MOrocmogapchbki — COIiOJIOTIYHI
ormutyBaHHs 2003 poky (ikCyloTh TTTMOOKO BKOpiHEHE JIOKAJbHE MEepeKHBAHHS «BIICYTHOCTI
MaiiOytHporo» [28]. M. Manemka posmnosiznae, mo y 2003 pori BiH NOKHHYB ANW3€HXIOTTEHIITAAT
3apaJii HaBuaHHsI, 32 HOro 3rajikaMu JJisi HOro MOKOJIIHHS «Maiike He ICHYBaJIO aJbTepHATUBH, 11100
3aMImUTUCS» 1 Omu3bko 90% Horo TomimIHIX Jpy3iB Takok BHixanmu [4]. Bin omucye
JOBIOTPUBAIMM eeKT Iii€l Mirpauii sk cTaH «[OCEepeIuHI»: JIIOJH, SIKi MOBEPTAIOThCS Y MICTO B
rocTi, BIAUYBalOTh ceOe «HE Uy)KMMH, aje W He 30BCIM BJIOMa», L0 BIH O3HAUy€ K CBOEPIIHY
«OaTpKiBIIMHY 0€3 gomy». Lle cBITUUTH PO BHCOKY NMPHUB’S3aHICTh A0 MICTa Ta MPO 3MYIIECHICTh
MOKUHYTU HOro uepe3 30BHIIIHI pakTopu. CorianbHO-TICUXO0JIOTTYHUI BUMIP MOCHIIIOBAIA MeiHHI
CTUIMaTU3YI04l HapaTUBU: AM3EHXIOTTEHIITAAT MapKyBaJIU SIK «MICTO OpyXTy» Ta «iycrtemnto» [20].
L1 sspnvku nepugepusyBain MiCTO, BIUIMBAIOYM HA CAMOOIIIHKY ¥ 1HBECTULIIHHY TPUBAOIUBICTb.

Tpancghopmayis  micyvb coyianvHoi 83a€mMO0ii: Komepyianizayisi yewmpy ma 3MiHa
no8CcsAKOeHHUX cyenapiis. BaxXIMBOIO € 3MiHA TUIOJIOTIT MiCIlb 3ycTpiuel Ta OpieHTalli y MpOCTOpi.
3HeCeHHs KHMTJa NEepeTBOPHIIOCS 1 Ha BTpaTy KYJIbTYpHHUX MapKepiB, II0o 3ale3nedyBaiiu
MOBCAKJCHHY OpIEHTAIII0 Ta CUMBOJIIYHY CTaOUIBHICTH cepefoBHina. 3araioMm 3 1998 poky Oymo
BTpaueHo 83 00’eKTH, MOB’SA3aHi 3 KYJIbTYPHUM 3HAUEHHSM, ICTOPi€I0 MICTa 1 HOro MeIIKaHIIIB:
MIJIpUEMCTBA Ta poOodl Miclis, JUTSAYl CaAKH, IIKOJIM, MUCTELbKI, KYJIbTYPHI, PO3Ba)KaJbHI
3aKJIa I, a TAKOXK KUTIOBI OyiBi [4].

[IpoTiroMm oOCTaHHIX JECSATUIIITH MOJIENb «IIPOCTOPIB TSKIHHSA» 3a3Haia 3CYBY BIJ
COLIIAICTUYHOI JApiOHOMACIITa0HOI MepeXki JIOKaJbHOI TOPTiBil Ta COLIAJIBHUX OCEPeAKiB Yy
KUTJIOBUX KOMIUJIEKCAX JI0 TIMOCTCOINATICTAUYHOI KOHIIEHTpAIlii TMOBCSIKICHHUX KOHTAKTIB Yy
KOMepIliaJli3oBaHUX cepenoBumiax. HoBuil moyoc TsDKIHHS JIOBKOJA TOPTIBEIBHOIO KOMIUIEKCY
City Center yacTkoBO mepexoruiroe QYHKIIT IEHTPY, To/i Ak MaricTpaib BTpayae iHTCHCHBHICTb.
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Komepmianizartist 3Mmilnye IpakTUKH COIIATBLHOT B3a€EMO/IIT Y MPOCTOPH CIOKUBAHHS, 1€ «3yCTPIU»
Jie/laJli YacTille OMOCEePEeIKOBYETHCS MOKYNKOI 400 KOPUCTYBAaHHAM HOCITYTaMHU.

Inemumyyianizayis nam’smi ma Ky1ibmypHe nepeocMucienHs micma y TMOCTCOIaIiCTHIHUNA
Nepio/l PO3rOPTAIOTHCS SIK MapaieIbHUI 10 EKOHOMIUHOI pecTpyKTypH3allii MexaHi3m crabimizarii
JIOKaJIBHOT 1IGHTUYHOCTI Ta MepeocMHUCIeHHS cranuuuu. [lonpu kpuzoBuit hon 1990-x, y wmicti
(bopMyeThCS KYIbTYpHHUI KOHTYD, IO 3 YaCOM MIEPETBOPIOETHCS HA CTPATETIYHUNA PECYpC PO3BUTKY.
BusHauanpHOO 1HCTHTYIIE€O cTaB JlOKyMeHTaliiHWA TEHTP MOBCIKAeHHOT Kyabrypu HJIP
(Dokumentationszentrum Alltagskultur der DDR, 3acu. 1993), HuHi iHTerpoBanuii 10 My3ero
yromii Ta nmoBcsakaeHHs (Museum Utopie und Alltag). LlenTp dyHKIIOHYE SK apXiBHO-MY3€iiHa i
OCBITHS TUIaTdoOpMa, sika 30epirae Ta iIHTEpIpETye MaTepianbHy i HemarepiaabHy KyabTypy H/IP,
dbopmyroun Oe3mepepBHICTh MaM’sITI Ta KaHAIM KOMYHIKaIlli MK JIOKaIbHUM JOCBIIOM 1
30BHIIIHIMU ayauTopisMu. Iloka3oBuM i ypOaHICTUYHOTO BUMIPY € aJanTHBHE IOBTOPHE
BUKOPUCTaHHS Oy/iBellb COIIATICTUYHOI CHAaJUIMHU: TMepeoOaJHaHHs KOJHUIIHBOTO TUTSIYO0TO
canka mig norpebu JlokymenraniiiHoro ueHtpy (eramu 1996 i 2000) neMoHCTpye, K KyJIbTypHa
IHCTUTYIis1 BOYIOBY€ETHCS Y MICbKY TKaHUHY 1 CTA€ IHCTPYMEHTOM KYJIbTYPHOI MOJITHKH.

[lopsim 3 IHCTHTYHISIMH BQXJIMBHUMH € KYJIbTYpHI areHTd, IO NpALOITh HA MEXI
apxiTeKTypH, maMm’sATi Ta KoMyHikauii. [Hiniatueu M. Marnenika npoTHIIIOTh «CTUPAHHIO» MaM’ STl
Ta CEpelOBUIIA Ta KOHCTPYIOIOTH HOBI PaMKM LIHHOCTI Ui apxitekrypHoi cmammuau HJIP,
YHUKAIOUM penyKIii MicTa J0 «HOCTAJbIIYHOIO My3elo mpocto Heba». Y 2010-2020-x
MIPOCTEKYETHCS TMOBUIPHA 3MiHA TOHAJIBHOCTI HApAaTUBIB: TOPYY 13 PE3UTHAIIEI0 3 SBISAIOTHCS
CpoOM TEPEOCMUCIUTH COLIATICTUUHE W TepexiJHe MHUHYIE SIK pecypc MaiOyTHBOro, IIo
HiATPUMYETHCS JIOKAIbHUMH CTEHKXOJIEpaMu Ta MeIiHHUMH NpoayKTamu. [lapanensHo dacThHA
MOCTCOIIANICTUYHHUX MPAKTUK MOJISITa€ B yTPUMaHH1 i MIEPEOCMUCIICHHI €IEMEHTIB COL1alliCTHYHUX
1HPPACTPYKTYp CHIUTBHOT — 30KpeMa CIIOPTUBHUX 00 €KTIB 1 1HILIaTHB «IIOBEPHEHHS MUCTEITBA B
MICBKUH TIPOCTip» (PE3UACHINT MUTIIIB, MOXKIUBI OieHase). OHAK. CITa IMHA 3AIHIIAETHCS TOJIEM
HANpPYyrd MK CEIEKTHBHUM «aBTOPU30BAHMM)» HAPATHBOM 1 MOTPEOOIO iHKITFO3UBHOI MaM’sTi, 110
BKJIFOYasa O Mi3HbOCOIIAIICTHYHI PalOHM Ta JOCBiI 3HECEHHS, IEPEMIIIICHb 1 BTPAT; Y IIbOMY CEHCI
OXOpPOHHI PpIIIEHHS BHCTYNAIOTh HE JMIIE KyJIbTYPHHM, a ¥ IPOCTOPOBO-YNPaBIiHCHKUM
IHCTPYMEHTOM.

BucnoBku. IlocrcomiamicTuyHi 3MiHM AMN3EHXIOTTEHIUTAATA IHTEPIPETOBAro sIK HHU3KY
YCBIAOMJIEHUX TpaHC(hOpPMalIHHUX TPAEKTOPIM, Yy SKUX aKTOpPU 3aCTOCOBYBAIM CHEHHU(IUHI
IHCTpYMEHTH IIPOCTOPOBOTO, IHCTUTYLIHHO-€KOHOMIYHOT O Ta COLIIOKYJIBTYPHOTO
nepeopmaTyBaHHS MICTa.

1) Tpanchopmaliis iHCTUTYHIHHO-eKOHOMIYHOI wimicHOCTI (1990-Ti): Bim comiamiCTUYHOL
IHTerpamii 10 pUHKOBOI pecTpykTypu3zauii. LleHTpanbHuM axTopom BucTynuia Tpoifranacbka
ycraHoBa  (Treuhandanstalt), mo  d4epe3  mpuBaTu3alifHMA  peXUM  Ta  KpUTepil
KOHKYPEHTOCIIPOMOYKHOCTI 1HIIIIOBala JEMOHTaX 1 Nepe0yaoBYy 3B’SI3KM «KOMOIHAT—KUTIIO—
colianbHa 1HPPACTPYKTypa—TIOBCAKICHHI Mepexi». OJHOYACHO JIOKaJbHA KOAlillis MpPaliBHUKIB,
npoCnijioK, YOPaBIiHIIB 1 MICBKOI TI'pPOMaJChKOCTI IUIECTIPSIMOBAHO 3aCTOCyBaja MEpEekKeBO-
KOAILidHI 1HCTpyMeHTH (MoOOimi3amisi, MNeperoBopu, MyOMiYHUNH THCK) M 30epeKeHHsS
1HTErpoBaHOro KombOiHaty. Pe3ynbpTar MaB cynepedsuBy KOH(Irypamiro: CTpaTeriuyiHe yTpUMaHHs
BUPOOHMYOI OCHOBHM TO€IAHYBAJIOCS 3 COLIAIBHUMHU BTpaTaMu (CKOpOYEHHS 3aiHATOCTI,
MIrpaliiHui BiIUINB).

2) Tpancdopmarist micbkoi Mopdosorii uyepe3 «kepoBaHe ckopoueHHs» (Stadtumbau Ost,
2000-1i—2016): Big €KCTEHCHBHOTO 3POCTaHHS JIO IMPOTPAMHOTO BpiBHOBaXkeHHs (oHy. [IpoBinHi
aKTOPH — MYHIIUMAJITET, 3eMJIsl/IepKaBa Ta BIACHUKH KUTJIA — peali3yBajld MOJIENb «repudepis
i JAEMOHTaX — sApo MiA crabumizamito». IHcTpyMeHTH: cyOcuiii, 1HCTUTYLIHHI MpOrpamMu,
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MICTOOY/IIBHI BTpy4YaHHS (IEMOHTAX, PO3YIIUIbHEHHS, MOJCPHI3allii) Ta KOOpAWHAIlIS MK PIBHIMH
BJIaJIU 1 )KUTIOBUMH CTpyKTypamu. [IpocTopoBuii edekt (ceaekTHBHE BUIIydeHHS (BoHay, 30KpeMa
y okutiaoBomy komiuiekci (WK VII) cymnpoBomkyBaBcs —COIlialbHUM: TEPECEICHHAM 1
MEPEKOMIIOHYBAHHSIM JIOKAJIbHUX 3B SI3KiB.

3) Tpancdopmaliisi HEHTPATBLHOCTI Ta MyOJIYHOCTI: Bijl COIIOKYJIBTYPHOT OCI IO KOMEPIIIHO
OIIOCEPEIKOBAaHUX «Micllb 3ycTpiueit». Ilin BIuimBoM Komepiiianizamii HOBI POCTOPH CIIOKUBAHHS
(ToproBuii 1eHTp) mepeOpanu (YHKIII COMIaThbHOTO KOHTAaKTy W CcOpMyBadu IHIIUNA IICHTP
TSOKIHHS, TOJ1 SK ICTOPUYHO CIPOEKTOBaHA MaricTpans BTpadana dyacTuHy (QyHKIiN 1 dikcyBana
NyCTOTH W pyiHi3alilo OKpeMux 00’ekTiB (Hamp., rorenb «JIyHik»). [HCTpymeHTanmpbHO 1€
MOETHAHHS €KOHOMIYHHMX CTHUMYJIIB, TPOCTOPOBO-MICTOOYMIBHUX 3MiH 1 IMCKYPCUBHOI JIETITUMAIIi1
«HOBOTO IIEHTPY» SIK MapKepa MOAepHi3allii.

4) Tpancdopmariisi cCnaIMHA Ha Pecypc MalOyTHBOTO: BIJ «BPAa3IUBOCTI» J0 KEPOBAHOI
Bajiopu3anii. ¥ il TpaekTopil KIFOUOBUMH aKTOpPaMHU BUCTYHAIOTh 1HCTUTYIIT am’aTi (My3eliHi Ta
JOKYMEHTAIIHI CTPYKTYpPH, 30KpeMa LEHTp NOBCIKAeHHOI KynbTypu HJIP) 1 KynbTypHi arentu,
AKl IJIECTIPSMOBAHO TIEPEBOJATh MaTepiajibHI 3aJIHMIIKK COLIATICTUYHOTO MICBKOTO MPOEKTY 3
PeKUMY  «HAIUIIKY» Yy PEXKUM KYJIbTypHOro KamiTaly Ta IyOniyHOi —3HA4yIOCTI.
[HCTpyMEHTAIBHO 1€ pealli3yeThCs Yepe3 apXiBallifo Ta KaTaJori3alliio, OCBITHI popMaTH, yOIiuHy
ICTOpit0, a TaKOX MeAliiHe JOKYMEHTYBAaHHS 1 BUJAHHS, 1O (POPMYIOTH HOBY PaMKy CIIPUHHSTTS
MAHEIBHOTO KHUTJA, MUCTELTBA B apXITEKTypi Ta 00’ €KTiB MOBCSIKACHHOCTI SK JETITUMHUAX HOCIIB
nam’ati. BopHodac MposBISETBCA CTPYKTYpHE HANpYKEHHS MDK aBTOPU30BAaHUMH pPEXMMaMU
cmammuHu (IO YacTilme MiATPUMYIOTh «pPENpe3eHTAaTHBHIINIE» PAHHBOCOIIAIICTHYHE SIPO) Ta
MoTpeOOoI0 1HKIO3UBHOTO BKJIFOYCHHS IMI3HOCOLIANICTUYHUX KBApTaIiB 1 MOCTCOIIATICTUYHOTO
JOCBIy 3HECEHHS Ta MEPECEICHHS 10 MICbKOTO HapaTUBY.

Takum 4yMHOM, cTpaTeriuHuil HampsMoK TpaHchopMalii 3ajaBaay MEePEeBaXKHO HAJIOKAJIbHI
IHCTpYMEHTH — MPUBATU3AIHO-THCTUTYIIIHHIIA PEXHUM, TIPOTPAMU MICbKOI PEKOHCTPYKIii, paMKH
IHTErpOBaHOI0 IJAHYBaHHS Ta IMaM’ ITKOOXOPOHHI MPOLEAYPH, K1 BU3HAYAIN JOMYCTUMI CLeHapil
BTpYy4aHsb 1 npiopuretd ¢inaHcyBaHHs. HaToMicTp J0KanbHI akTOpH (KOalilii HABKOJIO KOMOIHATY,
KYJIBTYpHI 1HII[IaTUBH, MYHIUNAIbHI Ta )KUTJIOBI CTPYKTYPH) JiSUIM Yyepe3 MepekeBy MoOiizallito,
MIEPETOBOPHI  MPAKTHUKH, TOYKOBI TMPOEKTH Ta IHCTPYMEHTH Bajopu3alli, 3abe3neuyrouu
«3B’A3yBaHHS» PO3PI3HEHMX 3MiH y OUIBII CTiiiKi TpaekTopii. BaimBo, 1m0 OKpeMi TakTHYHI
MPAKTUKU OTPUMYBAINU CTPATETIYHUN MaciiTad TOl, KOJU 3HAXOAWIH (IHAHCOBO-IHCTUTYIIHHY
oropy (mporpamu MiATPUMKH, MApPTHEPCTBA, 1HCTUTYLIAMI3allisl B My3eHHUX M JOKyMEHTaLlHHUX
dbopmax), TOOTO MEPEXOIUTU 3 PEKUMY CMI30OAUYHHUX Jil Yy PEKUM JOBTOTPUBAIOTO MICHKOTO
YIPaBIiHHS.

IlepcnexkTuBM MoaaabIIOro AocaigkeHHs. [loganbui JOCTIIKEHHS AOLIIBHO COPSIMYBaTH
Ha NOMIMONEeHNH MOPIBHAJIBHUM aHali3 MOCTCOLIANICTUYHUX MOHOMICT y PI3HHMX HalllOHAJIBHUX
KOHTEKCTaxX 13 (POKyCOM Ha BaplaTUBHICTh IHCTUTYLIMHHX PEXUMIB, 1HCTPYMEHTIB KEPOBAHOIO
CKOPOYEHHS Ta poJii KynbTypHOI crmammuHu. Okpemoi yBaru mnorpeOye eMIlipuyHe BUBYEHHS
JIOBTOCTPOKOBHUX  COIIAJIbHO-TIPOCTOPOBUX HACHIAKIB JEMOHTaXY MW TEpeceNeHHs, a TaKoX
MeXaHI3MIB 1HCTUTYyILIami3amii HU30BUX MpakTUK. OCcOOIMBO MEPCIEKTUBHUM € MEPEHECEHHS IHMX
QHATITUYHUX paMOK Ha  YKpaiHChKI MOHOMICTa 3 METOI  KOHIENTyami3amli  IXHiX
MOCTIHIYCTPIaIbHUX 1 MICASBOEHHUX TpaHchOpMaliid y KOHTEKCTI PEKOHCTPYKIIIi, Jenomysuii ta
MePEOCMHUCIICHHS 1HAYCTPiaabHOT CIIAAIIUHH.
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Abstract. This article examines the trajectories of post-socialist transformation in
Eisenhiittenstadt between 1990 and 2025 as a planned monocity originally developed around a city-
forming enterprise — Steelworks Combine East (Eisenhiittenkombinat Ost). The study analyzes how
spatial, institutional, and socio-cultural changes intersect under conditions of deindustrialization,
demographic decline, and state-led programs of «managed shrinkage». These processes resulted in
large-scale demolition of residential buildings, selective concentration of resources in preserved
urban cores, and substantial reconfiguration of infrastructural and service systems. Drawing on a
combination of critical literature review, analysis of planning documents, open-access statistical
data, and fiecldwork, the article conceptualizes Eisenhiittenstadt’s post-socialist development as a
multi-layered and actor-driven transformation rather than a linear decline. Particular attention is
paid to the role of institutional actors at different governance levels, as well as to locally embedded
cultural agents and initiatives that have actively contributed to the reinterpretation of socialist urban
heritage.

The findings demonstrate that post-socialist trajectories in monotowns are shaped by the
interaction of strategic instruments — such as privatization regimes, urban restructuring programs,
and heritage protection frameworks — and tactical practices, including cultural interventions,
adaptive reuse, and network-based local mobilization. Eisenhiittenstadt is discussed as a
transformation shaped by deliberate actions of multi-level actors, including state-led restructuring
instruments, municipal planning and housing management, and local cultural initiatives. The case
illustrates how strategic programs and tactical practices interacted in housing demolition, resource
re-concentration, and heritage re-interpretation. Methodologically, the paper reconstructs key
phases through analysis, offering a comparative lens for post-socialist monotowns, including
Ukraine.

Keywords: Eisenhiittenstadt; mono-industrial town; shrinking city; postsocialist
transformations; urban heritage; revitalization.
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Abstract. This article presents a study of the architectural ensemble of Trinity College,
University of Cambridge (Fig. 1), as a unique phenomenon in European educational architecture.
Examining Trinity’s architecture makes it possible to trace how architectural form responded to
changing institutional functions: from a scholastic school to a center of the scientific revolution and
a modern research university. The Trinity College ensemble is viewed as a dynamic system in
which material form, social function, and symbolic meaning are in constant dialogue. A century of
innovations and conflicts posed a complex challenge for the college: integrating the needs of a
contemporary research university into the historic fabric. The creative atmosphere of Trinity was
fostered by talented architects. In this environment outstanding scholars — including Nobel
laureates — studied and worked. Trinity College is renowned for its 34 Nobel Prizes among alumni
and staff, more than any other single academic institution in the UK and exceeding that of most
countries. The college remains a center of academic excellence. The architectural ensemble of
Trinity College is not a frozen museum but a dynamic text in which each era has written its chapter.
It is a dialogue of styles: Gothic (a symbol of ties to monastic roots), Baroque (a manifesto of
reason and the Enlightenment), Neo-Gothic (the romantic myth of tradition), and contemporary
architecture (the search for an appropriate language for science). The planning structure, originating
from the monastic cloister, has proven remarkably flexible, remaining the framework for
continually changing content. Trinity College is a vivid example of how architecture not only serves
the educational process but actively creates it, shaping a unique environment in which an
intellectual elite has been cultivated for centuries. The Trinity ensemble is not only a national
treasure of Britain but also a universal monument to the European university idea embodied in
stone, brick, and space. The study’s conclusions are based on analysis of written sources,
architectural drawings, and the authors’ field observations.

Keywords: Trinity College, Cambridge, university architecture, Gothic, English Baroque,
Neo-Gothic, Christopher Wren, planning structure, semiotics of space, historical memory.

Introduction. Trinity College (the College of the Holy and Undivided Trinity), founded by
King Henry VIII in 1546, is not only the largest and wealthiest college of Cambridge but also a
material chronicle of its own long history. Here, the past is not destroyed but continues to live
alongside the present, upon which the layers of various historical epochs are clearly visible [1, p.
456-460]. Its ensemble embodies the very essence of British higher education, where tradition and
innovation exist in constant interaction (Fig. 1).

The relevance of the topic lies in the need for an interdisciplinary study of university
architecture as a phenomenon synthesizing art, ideology, social practice, and educational
paradigms. The study of Trinity College's architecture allows us to trace how architectural form
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responded to the changing functions of the educational institution: from a scholastic school to a
center of scientific revolution and a modern research university [2, p. 12-15]. In light of recent
research emphasizing the bodily and emotional experience of space [9], the analysis of the
ensemble acquires a new dimension.

Fig. 1. Trinity college map [11].

The aim of the article is to show the main stages of the formation of the architectural
ensemble of Trinity College, analyze the stylistic features of key buildings, and reveal their semiotic
connection with the socio-cultural and ideological context of England from the 16th to the 20th
centuries.

Methodological basis includes:

- Historical-cultural analysis for the reconstruction of the construction context;

- Stylistic analysis of architectural forms, decor, and layout;

- Semiotic approach to interpreting the symbolism of facades, spaces, and details;

- Methods of the "material turn,” considering the physical properties of buildings as carriers of
cultural meanings and emotional experience [10];

- Comparative method to identify the specifics of Trinity against the background of the
architecture of other Oxbridge colleges.

The scientific novelty of the research lies in considering the ensemble of Trinity College as a
dynamic system where material form, social function, and symbolic meaning are in constant
dialogue. The work applies the latest interdisciplinary approaches (including the history of
emotions, digital documentation) to analyze this key monument.

Analysis of recent research and publications. The study of Oxbridge architecture, and
Trinity College in particular, traditionally relied on fundamental works on university history [1, 2]
and classical architectural surveys, such as the work of N. Pevsner [4]. However, in the last two
decades, a clear shift towards interdisciplinary approaches has significantly enriched the
understanding of the university environment.
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Modern researchers are increasingly less likely to view colleges as a static set of stylistic
elements. The emphasis has shifted to analyzing architecture as an "active agent™ in shaping social
and educational practices. William Whyte's work examines the layout of Trinity through the lens of
theories of corporeality and discipline, arguing that the transition from an open monastic courtyard
to a corridor system of residential buildings in the 19th century reflected a shift in the educational
paradigm: from collective mentorship to individualized, private study [9, p. 112-115]. This view
allows for a reinterpretation of the significance of “staircases"” not just as architectural details but as
social modulators regulating informal communication.

New research focuses on the sensory and emotional experience generated by the historical
environment. The collective monograph edited by J. Thorp analyzes how the choice of material
(type of stone, brick) for different construction eras of Trinity was not only a technical or aesthetic
decision but also an act of communication with the past, an attempt to evoke a sense of stability,
continuity, or innovation [10, p. 78]. In the context of Trinity, this allows for a new perspective on
the contrast between the rough masonry of the Tudor period and the refined brickwork of Wren's
era, interpreting it as a shift from demonstrating power to demonstrating intellectual elegance.

3D scanning and digital mapping technologies have opened new opportunities for study. The
"Cambridge Digital Architecture” project creates high-precision models of key buildings, including
the Wren Library, allowing for the analysis of structural deformations and modeling of original
states. This data raises new questions of conservation ethics: how to preserve the authenticity of an
architectural chronicle in which the styles of five centuries have been layered, where each era has
left its mark? Work in this field directly influences the understanding of the contemporary stage of
the college's development, forcing us to consider new buildings as responses to the challenges of
preserving an integral ensemble.

/ . . ( !
Mﬂﬂ f,;: kﬁ‘ﬂi\ '

Fig 2. The Great Gate, view from the street. Photo by Fig. 3. The Great Gate, view from the courtyard.
Volodymyr Meshcheriakov Photo by Volodymyr Meshcheriakov

Modern historiography questions established "grand" narratives. A number of studies use data
from archaeological investigations to reconstruct the landscape of predecessor colleges (King's
Hall, Michaelhouse), showing that Henry VIII's decision was a complex spatial reorganization
accompanied by the displacement of former communities. This forces a reevaluation of the
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semiotics of the Great Gate as a symbol not only of new royal power but also of the forcible
replacement of the old order (Fig 2, 3).

Despite the abundance of new approaches, there is a lack of works synthesizing cultural,
material, and historical-critical analysis within the study of a single ensemble throughout its
evolution. This article aims to fill this gap, offering a holistic consideration of the Trinity College
ensemble as a system reflecting the transformation of the very idea of the university.

The aim of the research is to identify the features of the architectural ensemble of Trinity
College as a dynamic system revealing the transformation of the university idea from the Middle
Ages to modernity.

The research tasks involve conducting a historical-contextual analysis of the formation of
the Trinity College ensemble, namely - how the college grew out of predecessor institutions (King's
Hall, Michaelhouse) and how each construction stage is linked to politics (Henry VIII), ideology
(Reformation, Enlightenment), and social demand. For this:

- We carry out a stylistic and semiotic analysis of key objects of the ensemble, examining in
detail the Great Gate (Fig 2, 3), Great Court (Fig 4), Wren Library, and other buildings (Fig 1). We
analyze not only their architectural forms (this is Gothic) but also their meanings (this statue of
Henry V111 symbolizes secular control over knowledge).

Fig 4. The Great Court. (Photo by Oksana Zelynska)

- We trace the evolution of the spatial-planning structure. We investigate how the
organization of internal space changed - from an enclosed monastic courtyard (isolation,
community) to the open arcades of the library (enlightened openness) and further to functional
modern buildings. We show how the layout influenced life within.

- We integrate the latest research approaches (material turn, history of emotions, digital
documentation) into the analysis. We examine how materials (rough stone vs. smooth brick)
influenced students' perceptions, or how 3D models help understand the structure of the Wren
Library. This elevates the analysis to a new, relevant level.

- We apply the comparative method to determine the uniqueness of Trinity, answering the
question "What is special about Trinity?" We compare it with other colleges of Cambridge
(e.g., King's College) and Oxford (e.g., Christ Church). This allows us to highlight its true
specificity: scale, royal scope, balance between tradition and innovation.
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- We summarize the results and reveal the role of Trinity College's architecture as a
"materialized idea" of the university. We formulate conclusions about how abstract concepts —
"power," "knowledge,” "community" are materialized through architecture, and how Trinity
became an "architectural autobiography" of British higher education.

Presentation of the main material. Trinity College did not arise out of nowhere. Its territory
and first buildings were inherited from two ancient colleges founded in the 14th century: King's
Hall (1317) and Michaelhouse (1324) [1, p. 220]. As archaeological and cartographic research
shows, this legacy was decisive: the new royal institution was forced to fit into the existing organic
planning structure. The unification of these institutions by Henry VIII in 1546 was not just an
administrative act but also a gesture of symbolic appropriation of space during the Reformation
[3, p. 104].

The key element marking this transformation was the Great Gate (1519-1535, Fig. 2, 3). This
outstanding example of Perpendicular Gothic with early Renaissance influences [4, p. 156] is today
assessed as a powerful tool of legitimation. Modern semiotic interpretation emphasizes that the
statue of Henry VIII in the niche is an act of asserting new power. The anecdotal "chair leg" in his
hand, replacing a scepter, in light of research on the cultural studies of space, can be read as a
complex sign pointing to the establishment of a new, more "domestic™" and everyday, but no less
absolute, form of control over knowledge and community [9]. Thus, the medieval core laid not only
a physical but also a semiotic foundation for further development.

The creation of the Great Court (Fig. 4) — the largest enclosed courtyard in Oxbridge
(approximately 92x80 meters) — became a stage in crystallizing the idea of the college as an
autonomous corporation [4, p. 158]. Its layout, reproducing the model of a monastic cloister, was
filled with secular content, forming a self-sufficient "city within a city” [1, p. 225]. Buildings in the
Tudor Gothic style with their brickwork and high windows created not just a backdrop but an
environment for daily life. From the standpoint of the "material turn,” the choice of durable, local
brick can be interpreted as an attempt to visualize the stability and continuity of the new institution
during an era of political and religious upheaval [10].

The fountain in the center (Fig. 5, 1601-1615), functionally a source of water, semiotically
transformed into a "fountain of knowledge," a visual axis, and a center of public life. The college
chapel (Fig. 6), modest compared to the grand chapel of neighboring King's College, reflected a
shift in self-identification after the Reformation: from an emphasis on collective prayer to an
emphasis on individual study and discussion within the walls of residential buildings and halls
[2, p. 45]. The Great Court (Fig 4) became not just a space but a pedagogical tool, shaping corporate
spirit through rituals, daily routes, and visual unity [11].

The Library, built to the design of Sir Christopher Wren, represents the culmination point in
the college's architectural history and a radical semiotic break with the past. Rejecting the Gothic
vocabulary, Wren turned to the harmony and rationality of English Baroque [6, p. 112]. Its
placement on open arches created an effect of lightness and intellectual openness, contrasting with
the enclosed nature of the Great Court.
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Fig 5. Fountain in the center of Great Court. Fig 6. The college chapel.
(Photo by Oksana Zelynska) (Photo by Volodymyr Meshcheriakov)

Fig 7. The Library, built to the design of Sir Christopher Wren. (Photo by Oksana Zelynska)

The innovative interior, for the first time designed for vertical book storage on longitudinal
shelves, was a revolution in library science [9, p. 95]. This space, devoid of internal columns and
filled with light, became a prototype of a modern research center. However, as studies of materiality
show, it is important to consider not only the planning solution but also the tactile and visual
experience: the carving of Grinling Gibbons on the bookcases, the cold marble of busts of ancient
philosophers and contemporaries (Newton, Boyle) created a multi-sensory environment of a
"Temple of Knowledge" [7, 14]. Digital studies of the building's structure today confirm the genius
of Wren's engineering concept, which ensured the longevity of the unique space. Wren's Library is
not just a building but a manifesto where architecture, science, and art merged in glorifying the
power of human reason.

The Victorian era brought the spirit of Gothic Revival (Neo-Gothic) to the appearance of
Trinity College, associated with the growth of national consciousness and the romantic
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reinterpretation of the Middle Ages [8, p. 73]. However, as modern critics note, this was more of a
staging than a revival.

The New Court by William Wilkins (1823-1825), externally imitating Perpendicular Gothic,
betrays with its regular, almost classical plan the distance between the romantic facade and the
rational thinking of the 19th-century architect [4, p. 162]. It continued the tradition of enclosed
courts but with increased attention to privacy and comfort, reflecting the bourgeois ideals of the era.

ﬂFig 9. The Hall during restoration. Fig 10. The Hall afe oration.
(Photo by Volodymyr Meshcheriakov) (Photo by Oksana Zelynska)
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Fig 11. Interior of the Great Hall (Phto by Volodymyr Meshcheriakov)

The creative atmosphere of Trinity College was shaped by gifted architects. Within this
environment, outstanding scholars studied and worked, including Nobel Prize laureates. Trinity
College is renowned for its thirty-four Nobel Prizes awarded to its alumni and staff — more than
any other single academic institution in the United Kingdom and more than most countries
worldwide. The College continues to stand as a centre of academic excellence.

The statue of Sir Isaac Newton in the Ante-Chapel of Trinity College occupies a position that
is not merely central but conceptually deliberate (Fig 12). It stands directly before the memorial
wall bearing the names of members of the College who lost their lives in the First and Second
World Wars, forming a carefully constructed dialogue between individual achievement and
collective sacrifice.

Fig 12. The statue of Sir Isaac Newton in the Ante-Chapel (Photo by Oksana Zelynska)
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Newton is the most emblematic figure in the history of Trinity College. As a student, Fellow,
and later Lucasian Professor of Mathematics, he developed here the foundations of ideas that would
shape the course of modern science. Within the institutional memory of the College, Newton
represents the highest ideal of academic life: intellectual rigor, devotion to truth, and a profound
sense of responsibility inherent in scholarly pursuit.

The memorial wall behind the statue, by contrast, embodies collective remembrance.
Hundreds of names, inscribed without rank, title, or distinction, commemorate students, Fellows,
and alumni of Trinity College who died in wartime. The absence of hierarchy is deliberate: each
name is granted equal weight, reinforcing the principle of shared sacrifice and the universality of
loss.

The placement of Newton’s figure before this wall establishes a meaningful tension between
two dimensions of human experience. The intellectual flourishing symbolised by Newton is
inseparable from the historical conditions that made it possible. The statue does not dominate or
overshadow the memorial; rather, it mediates between the living viewer and the names of the dead,
reminding us that the continuity of learning and inquiry rests upon foundations secured at great
human cost.

The setting of the Ante-Chapel further reinforces this symbolism. As a transitional space
between the secular life of the College and the sacred interior of the Chapel (Fig. 13), it is a place of
reflection and passage. Newton, who saw no fundamental conflict between scientific inquiry and
religious belief, stands here as a figure uniting reason, faith, and moral duty. His presence affirms
the idea that the pursuit of knowledge is itself a form of service — to truth, to society, and to future
generations.

—
Fig 13. Transitional space and the sacred interior of the Chapel (Photo by Oksana Zelynska)

Together, statue and memorial transform the Ante-Chapel into a space of silent
commemoration and ethical reflection. Newton appears not as a heroic monument, nor as a figure of
authority, but as a witness and guardian of memory. He embodies what the members of Trinity
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College fought to preserve, and he confronts each visitor with a quiet reminder: intellectual freedom
and academic tradition do not exist apart from history, but are sustained through responsibility,
sacrifice, and remembrance.

A Century of Innovation and Conflict posed a complex task for the college: to integrate the
needs of a modern research university into the historical fabric. Post-war modernist architecture
(e.g., the buildings by the River Cam) consciously used the language of concrete, glass, and
functionalism to emphasize its epochal novelty and distance itself from the historical context. This
contrasting approach was a challenge, a visual assertion of progress.

In the late 20th — early 21st centuries, the paradigm of contextualism prevailed. Architects
such as John Outram began to seek dialogue with the historical surroundings, using traditional
materials (brick, slate), repeating the scale and rhythms of old buildings, but interpreting them in a
contemporary form. This approach reflects an awareness of the ensemble as a living, evolving
system, where respect for the past does not mean stylization. Modern research in heritage
conservation emphasizes that new insertions should be honest testimonies of their time but carefully
integrated into the established environment, as demonstrated by the best of the new projects at
Trinity. The challenge today is for new buildings not just to stand next to masterpieces of the past
but to engage in meaningful dialogue with them, continuing the centuries-old "architectural
autobiography" of the college.

The architectural ensemble of Trinity College is not a frozen museum but a dynamic text in
which each era has inscribed its own chapter. It is a dialogue of styles: Gothic (a symbol of
connection with monastic roots), Barogue (a manifesto of reason and the Enlightenment), Neo-
Gothic (the romantic myth of tradition), and modern architecture (the search for a relevant language
for science).

Modern research approaches — from the analysis of materiality and emotional impact [10] to
digital modeling and critical historiography — allow for a deeper "reading™ of this text. They reveal
how brick and stone shape a sense of belonging, how layout regulates social connections [9], and
how 19th-century restoration decisions constructed the familiar "historical” appearance we see
today.

Conclusions. The planning structure, originating from the monastic cloister, has proven its
remarkable flexibility, remaining the framework for constantly changing content. Trinity College is
a striking example of how architecture not merely serves the educational process but actively
creates it, forming a unique environment in which the intellectual elite has been nurtured for
centuries. Its ensemble is not only a national treasure of Britain but also a universal monument to
the European university idea, embodied in stone, brick, and space (Fig. 14).
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Fig 14. The architectural ensemble of Trinity College. (Photo by Volodymyr Meshcheriakov)
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AHoTanisi. Y cCTaTrTi OPeNCcTaBIICHO JOCHIDKEHHS apXiTeKTypHOro aHcamOmo TpiHiTi-
konemky KemOpumkcebpkoro yHiBepcurety (puc. 1) sk yHIKaJIbHOTO SIBUIIA €BPOINEHCHKOI OCBITHBOT
apxiTekTypu. BuBueHHs apxiTekTypu TpiHITI J03BOJISE€ MPOCTSHKHUTH, SK apXiTeKTypHa (opma
BIATYKyBajacs Ha 3MiHYy (DYHKIIH HaBYAJIBHOTO 3aKjady: BiJl CXOJACTHYHOI IIKOJH JO IEHTPY
HAYKOBOI PEBOJIIOLII Ta Cy4acHOTO JOCIHiAHHULBKOTO yHiBepcuteTy. AHcamOnb TpiHiTi-KOIEIKY
pO3MISIIAEThCS K AMHAMIYHA CHUCTEMa, Yy sKIA MartepiaibHa ¢opMma, coliajbHa (QYHKIS Ta
CHUMBOJIIYHE 3HA4YCHHS MNepeOyBalOTh Yy MOCTiHOMY niano3i. CTONITTA iHHOBalii 1 KOHQIIKTIB
IIOCTaBWJIO TIepesl KOJIeKEM CKJIa/IHE 3aBJIaHHs: IHTErpyBaTu MIOTPEOU Cy4acHOTO JAOCIITHULIBKOIO
YVHIBEpCUTETY B ICTOpHYHY TKaHuUHY. TBopuy artmocdepy TpiHITI CTBOPIOBAIM TalaHOBHTI
apxitekropu. Y 1ii armocdepi HaBuanucs W NpalioBalid BUIATHI BYE€HI, 30KpeMa JiaypeaTu
HoGemniBcpkoi mpemii. TpiniTi-konemk cinaButbesi cBoiMu 34 HoOenmiBChKMMHU TpeMisiMH cepen
BUITYCKHUKIB Ta CHIBPOOITHUKIB — 1€ OinbIe, HiXK y OyAb-aKoi OKpeMOi HayKOBOi yCTAaHOBH Y
Benukiii bpuranii Ta Oinpmie, HiXXK y OimbmocTti kKpain cBity. Komemk 1 Hagami 3aadImaeTbes
LEHTPOM aKaJeMIuyHOI JOCKOHAJOCTi. ApXITEeKTypHUH aHcamOnb TpIHITI-KONEIKY — L& He
3aCTUTIIMIA My3€eH, a JMHAMIYHUN TEKCT, y SKOMY KOKHA €roxa BIHcaja CBO riaBy. Lle miamor
CTHJIIB: TOTUKU (CHUMBOJ 3B’SI3Ky 3 MOHACTHUPCHKHUMH KOpeHsMH), 0apoko (MaHidecT pozymy i
[TpocBiTHHIITBA), HEOTOTUKK (POMAHTUYHUHN Mi( TPO TPAAHUIIIIO) 1 CydacHOI apXiTeKTypH (TIOIIyK
aKTyalbHOI MOBM Juiid Hayku). IlnaHyBangbHa CTpyKTypa, 110 Oepe MoyaTOK BiJ] MOHACTUPCHKOTO
KIIyaTpa, J0BeJia CBOIO JIMBOBIKHY THYYKICTh, 3aJIMIIAI0OYMCHh KapKACOM JUIS MOCTIHHO 3MiHHOTO
3micty. TpiHITI-KONEI XK — SICKpaBUI MPUKIIAJ] TOTO, K apXITEKTypa He JIUIIe 00CIyroBY€e OCBITHIN
mporec, a ¥ akKTUBHO WOTO TBOPUTH, (POPMYIOUM YHIKaJbHE CEPEIOBHIINE, Yy SIKOMY IPOTATOM
CTOJNITh BHUXOBYBaJacid IHTEJEKTyajdbHa eniTa. AHcaMmOnb TpiHITI-KOJNEMIKY € He JIHIIe
HAI[IOHAIBHOIO  CBATHHEIO bpuranii, a # yHIBepcaJbHMM IaM’SITHUKOM €BPONEHCHKOT
YHIBEPCUTETCBKOI 1/iei, BTIEHOi B KaMeHi, Lerii Ta mpoctopi. BUCHOBKHM poboTH 6a3yroThCsl Ha
aHaJIi31 MUCbMOBHUX JIKEPET, apXITEeKTYPHOI I'padiky Ta MOJILOBUX CIIOCTEPEKEHb aBTOPIB.

Kuarouosi cioBa: TpiniTi-xkonemk, KemOpumk, yHIBEpcUTETChbKAa apXIiTEKTypa, TOTHKA,
aHrmicbeke 6apoko, Heorotuka, Kpicropep PeH, miaHyBanbHa CTpyKTypa, CEMIOTHKa MPOCTOPY,
ICTOpUYHA [IaM'SITh.
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Abstract. In the context of modern urbanization processes, the priority of sustainable urban
development and the actualization of issues of cultural heritage preservation, the revitalization of
industrial facilities, in particular historical wineries, is of particular importance. Such complexes
form a unique segment of industrial architectural heritage, combining production, cultural and
landscape characteristics and closely related to local identity, historical traditions and spatial
structure of territories. In the context of the transformation of economic models, deindustrialization
and the development of creative industries, former wineries are increasingly being considered as
potential centers of socio-cultural activity, tourism, public initiatives and spatial renewal of the
urban environment.

The aim of the article is to analyze modern approaches and practices of revitalization of
historical wineries with a focus on architectural and urban planning directions of adaptive reuse and
principles of sustainable development.

The study considers key problems of preserving the historical and architectural value of
objects, the features of their functional transformation, the formation of new scenarios of use and
the integration of modern needs of the community, the market and tourism infrastructure. Special
attention is paid to the issues of functional mix, interaction with adjacent urban spaces and the role
of revitalized complexes in the formation of a multifunctional urban environment. The evolution of
approaches to the revitalization of wineries in European and international practice is summarized,
and their potential as a tool for sustainable spatial development and improving the quality of the
urban environment is determined. The results obtained can be used in the practice of architectural
and urban design, redevelopment of industrial areas and strategic planning of the development of
historical production complexes.

Keywords: revitalization; adaptive reuse; directions\methods, industrial heritage; wineries;
architectural and urban strategies; sustainable development; cultural identity; development of
territories.

Relevance of the study. In modern conditions of architectural and urban development, the
revitalization of historical complexes and buildings of wineries is becoming particularly relevant
due to the growing interest in cultural heritage, the development of tourism, and the reorientation of
the economy towards creative industries. In European practice, the preservation and adaptive use of
industrial heritage is considered an effective tool for territorial development, integrated into the
policy of sustainable urban renewal, which is also relevant for Ukraine in the context of European
integration processes [1]. Historical wineries have significant cultural and architectural value,
forming local identity and supporting the historical memory of regions. Revitalization is aimed at
“returning to life” of an object or territory taking into account the modern needs of society, it is the
“returning to life” of abandoned or poorly functional historical wineries of such objects that
contributes to the development of wine tourism, the creation of multifunctional spaces, the
economic diversification of territories and the growth of employment of the population. Adaptive
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use of existing buildings makes it possible to reduce the negative impact on the environment and
preserve landscape resources. The combination of historical architecture with modern spatial
solutions creates unique environments that can increase the attractiveness and competitiveness of
regions in post-industrial conditions.

The preservation and transformation of historical wineries are accompanied by a complex of
interconnected technical, legal, economic, social and cultural problems that require an
interdisciplinary approach. A significant part of such objects is in an unsatisfactory physical
condition due to long-term operation, lack of proper maintenance and partial destruction, which
necessitates the need for expensive engineering surveys and works to strengthen structures. The
process is complicated by the lack of complete technical documentation for historical buildings.

A significant limitation is the legal status of cultural heritage objects, which narrows the
possibilities of intervention and creates a dilemma between preserving authenticity and compliance
with modern standards of safety, energy efficiency and inclusion [2]. Additional challenges include
a lack of investment, the difficulty of developing an economically viable adaptive use model, and
the risk of losing identity due to excessive commercialization. In this context, the revitalization of
industrial heritage is considered as a tool for sustainable development and spatial regeneration of
territories [3].

During 2020-2025, scientific research on the revitalization of industrial and wine heritage
shifted the emphasis from restoration as preservation to adaptive reuse as a tool for sustainable
territorial development, briefly about what this method is: Adaptive reuse in architecture is an
approach to design and reconstruction that involves giving an existing building a new function
while preserving its structural basis, spatial structure and historical value.

Its key idea is not to dismantle or completely redesign the object, but to integrate modern
needs into the already formed architectural shell. This approach allows:

to preserve cultural and industrial heritage;

to reduce the consumption of building materials and energy;

to reduce the amount of waste from new construction;

to support the principles of sustainable development.

Thus, adaptive reuse is a strategy of architectural transformation that combines the
preservation of historical identity with functional and economic feasibility.

Modern international research interprets that adaptive reuse is an important direction in the
integration of energy-efficient solutions into heritage sites with minimal intervention in the
historical fabric, which is especially relevant for wine-making sites with specific microclimatic
requirements [8], [9].

A separate block of research (A. Jezierska-Thole, A. Gonia, Z. Podgorski, M. Gwiazdzinska-
Goraj, V. Liubchenko, V. Kalenska) is devoted to cultural and historical tourism as a factor in the
sustainable development of the cultural landscape of historical wineries - from tasting spaces and
museums to event and educational venues [10], [11]. Taken together, these publications form a
modern theoretical and methodological basis for the revitalization of winemaking heritage in
architectural and urban planning practice.

Let us move on to the list of existing modern directions of revitalization of historical
winemaking enterprises, the modern practice of revitalization of historical production facilities is
based on a combination of architectural, engineering, socio-economic and environmental
approaches. In the case of winemaking enterprises, transformation methods should take into account
the specifics of the spatial organization of the complexes, their historical and cultural value and the
potential for integration into tourist and recreational networks.

Direction of adaptive functional reprofiling The key method of revitalization is adaptive
functional reprofiling, which involves the preservation of the historical architectural shell with the
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introduction of new functional scenarios. For winemaking complexes, the following directions are
characteristic:

transformation of production buildings into tasting rooms, wine museums, exhibition spaces;

combination of partially preserved production with tourist infrastructure;

creation of hotel and restaurant complexes within historical buildings;

formation of educational centers and centers of wine culture.

This direction allows to minimize intervention in the constructive system of the building and
at the same time ensure its economic viability.

Direction of spatial integration and mixed-use development

Modern urban practice demonstrates the effectiveness of mixed-use development. In the
context of wineries, this means a combination of:

» production function,

» tourist and recreational activities,

e cultural events,

* public spaces.

Formation of a multifunctional environment increases the attractiveness of the facility,
increases the duration of visitors' stay and promotes economic diversification. From an urban
planning point of view, such an approach contributes to the activation of depressed areas and the
formation of new centers of attraction. There is also a direction of landscape and spatial
regeneration, Historical wineries are functionally connected with vineyards and the natural
landscape. Therefore, revitalization should include:

simprovement of adjacent territories;

eintegration of pedestrian and tourist routes;

screation of observation platforms;

erestoration of historical access roads;

secological rehabilitation of territories.

Landscape integration ensures the formation of a holistic spatial image and enhances the
tourist attractiveness of the complex. Let's move on to the direction and method of ecological
modernization

Within the concept of sustainable development, an important direction is the ecological
adaptation of buildings, which includes:

simplementation of energy-efficient engineering systems;

suse of renewable energy sources;

ereuse of building materials;

eminimization of interference with the natural landscape.

Preservation of existing structures is in itself an environmentally sound solution, since it
reduces the carbon footprint compared to new construction.

and the last of the main directions and methods is cultural and identity positioning

A separate modern approach is the formation of a territory brand based on the history of
winemaking. In this case, architectural revitalization is accompanied by:

screation of museum exhibitions;

eintegration of local traditions into interior design;

+holding festivals and cultural events;

«development of wine market struts.

This method transforms the revitalized object into an element of the wider cultural and tourist
ecosystem of the region.

Thus, modern methods of revitalization of historical wineries are characterized by
interdisciplinary nature, a combination of architectural adaptation, functional diversification and
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ecological modernization. Their effectiveness largely depends on taking into account the local
context, the historical value of the object and the strategic vision of the development of the territory.
Integrated application ensures multidimensional effectiveness: the historical and architectural value
of the objects is preserved, the economic and tourist function of the territories is activated, the
socio-cultural space is formed and environmental sustainability is increased. Each of these methods
is aimed at supporting the viability of the object, integrating it into the modern socio-economic
context and creating sustainable regional clusters of wine tourism. The development and
implementation of such approaches is necessary to preserve cultural heritage, stimulate the local
economy and create an innovative, sustainable and attractive environment for communities and
visitors.

International experience emphasizes that successful revitalization of industrial areas is
possible only if heritage is integrated into modern urban development processes without losing
authenticity and spatial identity [4], [5]. In this context, wine complexes are increasingly considered
not only as production facilities, but also as multifunctional centers of culture, tourism, education
and creative industries, capable of forming new points of attraction in the structure of cities and
regions.

Reusing the existing building stock allows for a significant reduction in the consumption of
primary resources, reducing the volume of construction waste and preserving the embodied carbon
accumulated in the structures of historic buildings [6], [7]. From the perspective of environmental
sustainability, the adaptive use of industrial facilities is considered one of the most effective
strategies for reducing the negative impact of the construction sector on the environment.

Life cycle studies of facilities convincingly confirm that adaptive use in most cases has a
significantly lower carbon footprint compared to new construction - even taking into account the
modernization of engineering systems and increased energy efficiency [14]. For wineries, this thesis
is of particular importance, since their massive stone or brick structures, underground cellars and
production facilities have significant potential for reuse with minimal structural interventions.

A separate major problem among all directions and methods remains the integration of
energy-efficient solutions and energy transition approaches in cultural heritage buildings. The
complexity of this process lies in the need to achieve a balance between the requirements of energy
modernization and the preservation of the historical fabric of the facilities. For wineries, this
problem is particularly relevant due to the specific microclimatic conditions of cellars and
production facilities, which directly affect the technological processes of winemaking and the
quality of product storage [9], [15].

International experience also shows and offers flexible solutions for the implementation of
renewable energy sources, passive energy-efficient solutions, natural ventilation systems and
thermo-inertial structures with minimal visual and constructive interference with the historical
structure. Wineries - with their semi-submerged premises and thick enclosing structures - are
considered promising objects for the implementation of such approaches.

In parallel, a research direction is developing dedicated to wine tourism as a tool for the
sustainable development of rural and semi-urban areas. In the process of revitalization, wine
complexes are transformed into multifunctional spaces that combine production, tasting rooms,
museums, educational centers, event venues and elements of tourist infrastructure [11], [17]. Such
objects become key elements of tourist routes and cultural landscapes, forming new scenarios of
territorial use.

The relationship between winery architecture and cultural landscape is considered as one of
the determining factors of tourist attractiveness and preservation of territorial identity [18]. In this
context, the revitalization of wineries acts not only as a tool for preserving heritage, but also as a
means of forming a competitive image of regions in the global tourist space.
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The regulatory and political framework at the international level is also evolving in the
direction of supporting the adaptive use of heritage. Documents of the European Union and
international organizations record adaptive reuse as an acceptable and desirable tool for achieving
the Sustainable Development Goals, in particular in the field of responsible resource consumption,
protection of cultural heritage and achieving climate neutrality [14]. For Ukraine, these approaches
are of particular relevance in the context of post-war recovery, where the revitalization of industrial
and wine facilities can become a catalyst for economic, social and spatial regeneration of regions.

Let us turn to examples of the international and Ukrainian case:

In Portugal, a illustrative example is the World of Wine (WOW) in Vila Nova de Gaia
(Porto). The project was implemented by transforming historical port warehouses/cellars into a
multifunctional public cluster (museums, tastings, events), which demonstrates the approach typical
of the 2020+ agenda: “heritage as economic and cultural infrastructure” and a driver of tourism
development of the territory, provided that the historical fabric is preserved [18]. At the level of
pan-European methodologies, such cases are systematized in best-practice reports on community-
driven adaptive reuse, which emphasize a long-term operational model, stakeholder involvement
and cultural programming as a condition for the sustainability of heritage reuse projects [19].

In Spain, an important typological layer is the early 20th century cooperative wine
cellars/wineries, which are being reimagined as “near-zero impact” sites through energy and
resource optimization while preserving architectural value. A study on the Wine Cellar of Rocafort
de Queralt (Catalonia) shows how a heritage site can be brought closer to the NZEI parameters
through a set of measures regarding the enclosing structures, engineering and operation without
destroying the heritage identity [20]. In the same logic of ‘“heritage promotion through
interpretation”, the cooperative wine cellar in Falset is considered: publications from 2022 record
the role of interpretative techniques (navigation, narrative, museum/publicity) in transforming rural
wine architecture into a cultural and tourist asset [21]. Additionally, 2024 studies summarize typical
models of transformation of historical wine-making forms in the 21st century (adding visitor
functions, tasting spaces, itineraries, event programs) as a response to the growth of wine tourism
[22]. For Italy, a useful reference is participatory decision-making models in adaptive reuse
projects: a case study in Salerno (Campania) proposes a methodology for ex-ante assessment of
adaptive reuse options in the logic of a circular economy with the participation of stakeholders; the
approach can also be applied to wine-making heritage where it is necessary to balance “authenticity
- functionality - economy - social impact” [21]. Another Italian, already “territorial-agrarian”
example is the case study of Mondeggi (Tuscany), where the reinterpretation of agricultural heritage
includes tasting/local processing functions (cantina, enoteca, etc.) and demonstrates how
community practices can preserve the agrarian identity of a place while renewing its functions [23].

In France, a relevant example of the combination of “preservation + new wine infrastructure”
is the project Réhabilitation d'un moulin et construction d'un chai viticole in Sarzeau. The project
description highlights solutions typical of the 2020+ agenda: a semi-submerged part for thermo- and
hygro-stability (soil inertia), compactness as a tool for preserving the dominant feature of the
historical site (the mill), and the formation of a public route that allows visitors to observe the
winemaking process without conflicting with production [24].

For Georgia, projects of wine industry renewal while preserving the “place brand” can be
used as applied references: in particular, Kartveli Wine Factory (Thbilisi) is recorded in the portfolio
of architectural practice as a completed project for 2019-2020 (source published and maintained in
the period 2020+), which is a convenient visual and planning reference for production spaces and
their modern “showcase” representation [25]. In a similar logic, the Chateau Mukhrani / Wine
Factory Warehouse projects (Mtskheta-Mtianeti) can also be considered, where the reconfiguration
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of the warehouse/production infrastructure is integrated into the tourism and event framework of the
wine destination [26].

For Ukraine, firstly, the example of SHABO Wine Culture Center as a “wine culture
complex” (museum functions, tastings, public spaces) based on winemaking tradition and historical
cellars is important - it is an illustrative model of how a winery becomes a cultural and tourist
magnet of the region [27]. Secondly, in the pan-European corpus of best-practice there is a
Ukrainian case related to the building where the wine base was located (Lviv Winery): it is
important precisely as an example of the inclusion of the wine/food industry in the broader agenda
of adaptive reuse and multi-level heritage management [19].

Generalization of modern research allows us to conclude that the revitalization of historical
wineries is a multidimensional process that combines architectural and urban planning,
environmental, social and economic aspects. The application of the adaptive reuse methodology in
combination with the principles of circular economy, energy efficiency and participatory
management creates the basis for the formation of sustainable, competitive and culturally rich
territories, and the revitalization of old wineries in modern conditions is also considered as effective
tool for sustainable architectural and urban development that combines the preservation of cultural
heritage with the integration of new social, economic and spatial functions. Examples of approaches
based on international experience to revitalization demonstrate the transition from the conservation
model to the concept of adaptive use, which allows including historical objects in the modern life of
territories without losing their authenticity.

The impact of revitalization of wineries is complex and manifests itself in several interrelated
dimensions. In the economic aspect, such projects stimulate the development of regions, create new
jobs, activate tourist flows and form a multiplier effect for related industries. The social dimension
is associated with an increase in the quality of life, the formation of new public spaces, the
development of cultural and educational initiatives and the strengthening of the role of local
communities in the processes of spatial transformations.

The cultural significance of revitalized wine complexes lies in the preservation and
actualization of local identity, winemaking and gastronomy traditions, as well as in the creation of
platforms for intercultural interaction. From an architectural and urban planning point of view,
revitalization contributes to improving the quality of the environment, eliminating depressed areas
and forming a new aesthetic of space based on a combination of historical and modern solutions.
The environmental effect is also important, which is manifested in the reuse of the existing building
stock, reducing resource costs and implementing energy efficiency principles. At the same time, the
implementation of revitalization projects is accompanied by financial, legal and organizational
challenges, and also requires a high level of professional competence and an established dialogue
between all stakeholders. Further development of this area requires improving regulatory and legal
mechanisms, supporting innovative architectural solutions and expanding participatory management
practices. In the future, the revitalization of old wineries can become one of the key areas of
sustainable development of territories and the preservation of their cultural and spatial identity.

Prospects for further research, Despite the existing challenges, the revitalization of old
wineries has significant potential for further development and scientific understanding. A promising
direction is the study of mechanisms of public-private partnership that allow combining the interests
of the state, municipalities and private investors in the implementation of revitalization projects.

An important topic for further research is the popularization of wine tourism as a tool for
economic sustainability and activation of territorial development through the formation of complex
tourist routes with the integration of historical wineries. Of considerable interest is the study of
innovative architectural and design approaches, in particular the use of digital technologies,
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interactive environments and VR/AR solutions in the process of adaptive use of historical
complexes.

A comprehensive study of the outlined areas will allow to form effective architectural and
urban planning strategies for the revitalization of wine-making heritage and strengthen their role in
the sustainable development of territories.
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peBiTami3zanisi MPOMHCIOBUX OO’€KTIB, 30KpeMa I1CTOPUYHUX BHUHOPOOHMX MignpueMcTB. Taki
KOMILIEKCH (DOPMYIOTh YHIKaJIbHHIA CETMEHT MPOMHUCIOBOI apXiTEeKTYPHOI CHAALIMHH, 110 TOEAHYE
BUPOOHUYI, KYJAbTYpHI Ta JaHAMA(THI XapaKTEepUCTHUKU W TICHO MOB’SI3aHUHN 13 JIOKAJIbHOIO
1IGHTUYHICTIO, 1CTOPUYHUMH TPaJUIisIMH Ta MPOCTOPOBOIO CTPYKTYPOIO TepuTopiid. B ymoBax
TpaHcopmallii eKOHOMIYHUX MOJeNel, AeiHaycTplami3alii Ta PO3BUTKY KpPEaTUBHUX 1HIAYCTpii
KOJIMIIHI BHHOPOOHI MiANPHEMCTBA JeNali YacTille PO3IJISAAI0ThCA SK IMOTEHLINHI ocepenku
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COIIIOKYJIbTYPHOI aKTHUBHOCTI, TypHU3My, T'POMAJICBKUX IHII[IATUB 1 MPOCTOPOBOTO OHOBJICHHS
MICBKOT'O CEPEIOBUIIIA.

Meroro cTarTi € aHajui3 CydYacHMX MIAXOMIB 1 NPAKTUK peBiTaii3amii 1CTOPHYHUX
BUHOPOOHHMX MIANPUEMCTB i3 (POKycOM Ha apXiTeKTypHO-MICTOOYAIBHI HANpsSMKH aIarnTHBHOTO
Bukopuctanus (adaptive reuse) Ta mpUHIKIIN CTAJIOTO PO3BHUTKY.

VY nocnimpKeHHI pO3MIIIHYTO KITFOUOBI MpoOiaemMu 30epeKeHHs iICTOpUYHOT M apXiTeKTypHOI
IIHHOCTI 00’ €KTiB, 0cOOMUBOCTI iX (pyHKITIOHAIBHOI TpaHchopmartii, popMyBaHHS HOBHX CIICHAPIiB
BUKOPUCTAHHA Ta iHTErpauii CydacCHHX HOTpeOd IPOMajau, PUHKY ¥ TYpHUCTUYHOI iHPPACTPYKTYpH.
OxkpeMy yBary MNpUIJICHO NHUTaHHAM (DYHKIIIOHAJIBHOI 3MIMIAHOCTI, B3a€EMOil 3 MPUIICTIIMMH
MICBKUMH  TIpOCTOpaMH  Ta  pOJi  PpEeBITAli30BaHUX  KOMIUIEKCIB y  (opMyBaHHI
0araro()yHKI[IOHAJILHOTO  MICHKOTO  CEpPEJOBHINA. Y3arajJbHEHO €BOJIOLIKD MIAXOIIB [0
peBiTamizamii BUHOPOOHHX MIANPHEMCTB y €BPOINEHCHKIA Ta MDKHApOAHIA MPAaKTHLI, a TaKOXK
BU3HAYCHO iXHIM TOTEHIia]d K IHCTPYMEHTY CTaJIOr0 MPOCTOPOBOTO PO3BUTKY Ta IiJIBHINCHHS
AKOCTI MICBKOTo cepenoBuina. OTpuMaHi pe3ynbTaTH MOXYTh OYTH BHUKOPHUCTaHI B IMpPaKTHI
apXITEKTYpHO-MICTOOYAIBHOTO MPOEKTYBaHHS, PEIEBEIONMEHTY MPOMHUCIOBUX TEPUTOPIH 1
CTpATETiYHOTO IUIAHYBAaHHS PO3BUTKY ICTOPUYHUX BUPOOHHYMX KOMILICKCIB.

KiawuoBi cioBa: pesiramizamis; adaptive reuse; HanpsMKH/METOIH, IPOMHUCIIOBA
CMaIIMHA; BHHOPOOHI IiINPUEMCTBA; apXiTEKTypHO-MICTOOYIIBHI CTpaTerii; CTaquil PO3BHTOK;
KYJIbTYPHA 1I€HTHYHICTh; PO3BUTOK TEPUTOPIM.
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CYCIJCTBO (<HEMBOPXYI») HA 3AXO/II TA PAJSTHCHKHN MIKPOPAIOH:
PEAJIIBAIIS CIIOPITHEHMX 3AIYMIB V PI3HUX CYCINIIBHUX CUCTEMAX

A. 4. Tum4eHko,

daria.tymchenko@kname.edu.ua , ORCID: 0000-0002-3519-2829
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svitlana.romanova@kname.edu.ua , ORCID: 0000-0003-3857-7414

Xapxiscokuil HayioHanvbHull yHisepcumem micbkoeo 2ocnooapcmea im.O.M. bekemosa
eyn. Yopnoenasziecoka, 17, m. Xapkis, 61002, YVkpaina

AHoOTanig. Y crarTi 37iiCHEHO TOPIBHSUIBHHIA aHaii3 JBOX MOJEPHICTCHKHX MOJEIeH
oprasizaiiii >XUTJIOBOTO CepefoBHINA, 110 chopmyBamucs y mepuriii TperuHi XX cT.. Ha 0a3i
CTOPIIHEHHUX IUTAHYBAJIBHUX OJMHHIL — 3aXigHOro «Hehnbopxymay» (neighborhood unit, to6Tto
CYCIICTBO) Ta paasSHCBbKOro Mikpopaiiony. OOuaBI 3’gBUIMCS $K BIANOBIII Ha YyHIBEpcabHI
BUKIIMKH 1HAYCTpiabHOI ypOaHizalii — )KUTIOBY KpU3Y, IPHUCKOPEHE 3pOCTaHHS MICT, TPaHCIIOPTHI
KOH(DIiKTH Ta moTpely 3abe3neueHHs MOBCIKICHHUX (QYHKIIN y MeXaX MIIIOX1AHOI JOCTYITHOCTI, —
OJTHAK PO3BHUBAIMCS B NMPHHIMIIOBO PI3HUX MOJITHYHHX Ta IHCTUTYIIHHHX cucTeMax. Y poOoTi
3’COBY€ETHCSA, YU OyNu 1i MOJENl MapajelbHUMU PEaKIisIMU Ha CIUIbHI BUKIUKU, YA MDK HUMU
icHyBaB mpsMuii a00 OIOCepeKOBaHUI B3a€MOBIUIMB,  BH3HAYAETHCS YHIBEPCAIBHICTH Ta
KOHTEKCTyaJbHa 3yMOBIIEHICTh IX peaizaiii.

3pobneHo crnpoOy BHSIBUTH CXOXOCTI Ta BIAMIHHOCTI MPOIECIB 3apO/DKCHHS —Ta
TpaHcopmarllii HeHOopxyny Ta MIKpOpaloHY, a TaKOXX MOXKIIMBI B3a€MO3B’SI3KHM MK HHUMH.
Posrnsayro  eBomtomito  «cycincekoi ommummi» B CIIIA,: Big paHHIX HampamOBaHb
B. E. Ipammonga no ii HopmatuBHOro odopmienus K. A.Ileppi y 1929 p. y konuemnmii
PerionansHoro miany Hpio-Mopka Ta OKOJNHIb, OKPECIEHO pONb OPHTAHCHKOrO JOCBiLY Y
CTaHOBJIEHHI COLIAJbHO OPIEHTOBAHOTO IUIAHYBaHHS, 30KpeMa AisuibHOcTi T. Anamca ta ®doHpaa
Paccena Ceiimpxa. BusiBiieHO cucTteMy KIFOUOBUX IUIAHYBAJIBHUX MPUHIUIIB «CYCIICHKOT OTMHUITI
(MeXyBaHHS MaricTpajsiMi, YCYHEHHSI TPAH3UTY, LIEHTPUYHICT IIKOJIM Ta TPOMAJCHKUX (YHKIIIH,
CUCTEeMa BIIKpUTHUX MpocTopiB). [lapanenbHO mpoaHani3oBaHO IreHe3y paAsHCbKOro MIKpopailoHy:
po3poOku iHeTUTYTY «linmpomicto» » 1930-y pp. min kepiBHunTBoM O. EifHropsa, 3MiHy migxoiB
y MICIASBOEHHUM 4Yac, HOPMAaTUBHE BIJHOBJIEHHS MIKPOPAaHOHHOIO MPHUHLHUITY Y JIPYridi MOJOBHHI
1950-x pp. Ta Horo MacimtabHe BOPOBaKEHHS 710 moyatky 1990-x pp., BKIIOYHO 3 MOAAIBIIUMHU
Moaudikanismu (Meroa «poxycyBanHs» JI. Tronbmnnm).

[loka3aHo, W0 CHOPIJHEHICTh BHUXIIHUX NpoOJeM CHPUYMHUIA TOAIOHICTH  pALY
IUTAaHYBaJIbHUX TPUHIUIIB, OJHAK pI3HI MEXaHI3MU BIPOBAKEHHS — EKCIIEPUMEHTAIBHO-
JeBenonepcbki Ha 3axoal ¥ meHTpamizoBaHo-HopMaTHBHI y CPCP — Bu3HauMiam BiJMiHHI
TPaeKTOPii PO3BUTKY Ta MPAKTUYHI €PEKTH LIMX MOJIENIEH.

Kuarouosi cioBa: cycifcTBO, CyCiACbKa OAMHMIIS, MIKPOpPAlOH, MICTO-caj, MICTOOYIIBHI
KOHIIEMIIi1, IJIaHyBaJbHI TPUHIIUIIN, MOJEPHI3M.

AKTyaJbHICTH AochaimkeHHss. Konuenmii 3axiHOTO «HEHOOpPXyday» Ta paasHCHKOTO
MiKpopaiioHy BUHUKIH Ta chopmyBaiucsa y 1-if Tperuni XX cr. He3Baxkaroun Ha opMyBaHHS X
KOHIEMNI[ill B yMOBax pI3HUX MOJITUYHUX CHUCTEM MOXKHA CIIOCTEpIraTH CIIOPIIHEHICTh IPUHIHUIIIB
Ta B3a€MOBIUIUB IPH iX (OPMYBaHHI, OJHAK YacH 3A1MCHEHHsS Ta KOHKpETHa peai3alis 3aayMiB
MaJii CBO1 OCOOJIMBOCTI, IO MOTPEOYIOTh BUBUEHHS Ta aHATI3Y.

38


mailto:daria.tymchenko@kname.edu.ua
mailto:svitlana.romanova@kname.edu.ua

Scientific Problems Of Architecture And Urban Planning. 2026. Ne 4 po3gin 1

VYKpaiHChKOIO HAyKOI IMOKM MI0 C€1a00 JOCTI/DKEHA CTYIIHb CHPUHHSITTSA «3aXiTHOTO»
JOCBIZY BITYM3HSAHHUMH apXiTEKTOpaMH y CIpPaBi MICBKOTO IUIaHYBAaHHS 3a paJsHCBKUX YaciB Ta
HAaBIAKW BIUIMB METOIOJIOTIYHHX PO3POOOK PAITHCHKUX MAaWCTpPIB apXiTEeKTypd THX YaciB Ha
TEOPETUYHY MiSUIbHICTh 3aXiAHUX apxXiTekropiB. CHOpiAHEHICTh Ta BIAMIHHOCTI HEWOOPXydy Ta
PaASTHCHKOTO MIKpOpaOHY BITHOCATHCS caMe JI0 TaKMX «OUTHX IUIIM» B 1ICTOPIl apXiTEeKTypH, TOMY
iCHy€ HEOOX1THICTh 3’SICyBaTH B UOMY YHIBEPCAJIBHICTh Ta MPOTUPIUYS IUX CIIOPITHEHUX 111eH Ta iX
peanizaiii y pi3HUX KpaiHax 3 MPOTHICKHUM MOJITHYHUM JIaJIOM.

IMocTanoBka npo6Jemu. CriopigHeHi couliaibHiI Ta MICTOOYIIBHI BHKJIMKH 1HAYCTpiabHOL
€TMOXH 3yMOBHJIH TIOSIBY CXOKUX KOHIENITYaJIbHHUX PIllIeHb Y Pi3HUX KpaiHax, OJHAK (GOpPMYBaHHS i
peaizalisi 3aXiTHOTO «HEHOOpXyAy» Ta pajsHCHKOTO MIKpOpailoHy BiZOyBaJUCS B MPUHIUIIOBO
BIIMIHHUX TOJIITUYHUX, €KOHOMIYHUX Ta IHCTUTYI[IHHHUX yMOBaxXx. TOMy TMOCTa€ MHUTaHHS PO
XapakTep MOMIOHOCTI IMUX MOZENeH: Yn Oyl BOHHM MapalieIbHUMH BIATOBIASIMA Ha yHiIBEpCalbHI
nmpoOjeMyd MOJEpHi3amii MicTa, YM MDK HHMH ICHyBaB NpsSMUH a00 oOmocepeaKOBaHUMA
B3a€MOBILIHUB.

[Ipobnema mocimifpKeHHS TOJSATae y 3°sCyBaHHI XPOHOJIOTIi Ta YMOB BHHHMKHEHHS U
TEOPETUYHOTrO OoopMIIEHHS 000X KOHIIEMIild, OCOOIMBOCTEH iX MPAaKTUYHOTO BIPOBAKCHHS Y
CIIIA ta CPCP, a Takox poJii 30BHIIIHIX (JAaKTOPIB — 1/1€0JIOTTYHUX HACTAHOB, JEPKABHOT JKUTIOBOI
MOJIITHKK Ta €KOHOMIYHHX OOMEXeHb — y TpaHchopmarii nmepBHHHUX 3aayMiB. [lopiBHIBHHIA
aHali3 HEeHOOpXyly Ta paasHCHKOTO MIKPOpaOHY J103BOJISIE BUSBUTH MEXI YHIBEPCAIbHOCTI LIUX
CIOpITHEHHX 1€l 1 BOAHOYAC OKPECHUTH iX MNPHUHIWIOBI  BiIMIHHOCTI, 3YMOBJEHI
PI3HUM CYCIIJIbHO-TIOJITUYHIUM KOHTEKCTOM.

AHaJi3 ocTaHHIX docjaigxkeHb Ta myOjaikaumii. ApXiTEeKTypHI Ta MICTOOYAiBHI KOHIEMIIii
nepumoi TpetuHu XX CT. — MicTa-cagy, OyIMHKY-KOMYHH, «COLMICTa» — JOCI 3aJIMLIAI0ThCS
HE/JIOCTaTHO BHBYCHHMH, XOUYa CTaJM IPEIMETOM HAYKOBHX PO3BIIOK HHU3KH YKpPaiHCBKHX
iCTOpHKIB 1 TeopeTHKiB apxitektypu, y T.4. O. I'esmm, K. dinenko, K. Yepkacosoi [1-2]. OcranHiM
9acoOM TaKOX MOCHIJIMBCS HayKOBHUH 1HTEPEC IO OCOOIMBOCTEH Mi3HIMIOTO MEPioAy — «Ipyroi XBHII
monepHizmy» y CPCP, sikoi mpucssiueni nocnimxenns . Autunenko, H. Autonenko, O. bypsika,
O. Burnoposwuuy, 1. JlaBpentseBa, H. Mucak, C. PomanoBoi 1a iH. [3-8].

VY 3axigHiid ictopiorpadii 3Ha4Ha yBara HpPUIUIAETHCS TE€HE3UCY KOHLEMIIT «CYCiIChKOI
OJIMHUL», 11 COLIOJIOTIYHUM BHUTOKaM Ta pOJi B €BOJIOLII JKUTJIOBOTO IUIaHYBaHHA. Tak,
J. JI. IxoHcoH [9] mpocTexye Mpoliec CTAaHOBIEHHS MOHATTS «CYCIICHKOI ONMHUII» BiJl paHHIX
couianpHuX 17ei# 1 ekciepuMenTiB y CIIIA no #oro Teopetrnunoro odopmienns y npausx K. Ileppi,
toni Ak JI. JI. JIaBxon [10] mponoHye KpUTHYHUI aHai3 MOJIENI, 30CEPEIKYIOUNCh Ha HANPYXEHHI
MDK 11 COLaJIbHUM 33AyMOM 1 MICTOOYIIBHOK MpPaKTUKOI0. BaroMuii BHECOK y OCMMCIEHHS
11eHHOrO Ta IHCTUTYLIHHOTO KOHTEKCTY 3axiHoro microOynyBanHs 3poous I1. Xomn [11], skuit y
npaii «Micta maitoytasoroy» (“Cities of Tomorrow’) po3risiia€ CyCiICbKy OJIMHMINO SK CKJIaJIOBY
HIMPIIOTO PePOpPMICTCHKOTO PyXY, OB’ S3aHOTO 3 11€IMHU MicTa-caly, PeriOHAIBHOIO IIaHYBaHHS
ta mismeHIcTIO ®onpa Paccena Ceiimxa, T. Anamca ta K. [eppi.

Metoro po0oTH € BUSBICHHS CXOXKOCTI Ta BIIMIHHOCTEH MpOILECIB 3apOJKEHHS Ta
TpaHchopMallii KoHIenuid «HerHOopxyay» Ta MIKpopailloHy MpOTArOM ICTOPUYHOIO Mepiogy ix
CTaHOBJICHHS, MOKJIMBHX B32€EMO3B’SI3KiB Ta B3a€MOBILIHBIB.

3apaui gocaimkenHs. JlOCHiIUTH SK CXOXI COLialibHI Ta MicTOOYIiBHI MPOOIEMHU NMPHU3BEIN
710 BUHAXO/ly CX0XKHX DIIlIEHb, 5K 1€ BiAOYBaJIOCS B YMOBaX PI3HHUX MOJITUYHHUX CUCTEM. 3’SICYyBaTH
yac Ta O0OCTaBUHM (B TOMY 4YHCII NOJITHYHI (AaKTOpH) BUHHMKHEHHS Ta (opMystoBaHHI
TEOPETHYHHUX KOHIEMIIIN 3aXiJHOTO «HEHOOPXYIy» Ta paJAsSHCHKOTO MIKpOpaloHy, iX peaizalii Ta
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HasBHICTh B3a€MOBIUIMBY. JlOCHIAWTH CIIBOAJIHHSA Ta HECXOXKICTh IPOIIECIB BIPOBAKCHHS B
KHUTTA UX TeopeTrnunux Konuenuiii B CILIA, bpuranii rta CPCP.

Buxaax ocHoBHoro marepiaay. bypxmmsi noaii 2-i mon. XIX — mod. XX CT. JOKOpPIHHO
BIUIMHYJM Ha CBIT apXiTeKTypu Ta mictoOynyBaHHsA. ['noOanbHa iHAyCTpiamizalis Hmpu3Bena 10
HEOOX1THOCTI MEPEOCMUCIICHHSI MICBKOTO TIPOCTOPY, aJKE MPOMHUCIIOB] IIEHTPU CTaBAIHM BCE OLIBII
HEMPUAATHUMHU JJI1 HOPMAJIBbHOTO icHyBaHHS mioaei. Y Cnonydyenux Lltatax Amepukd, siki Oymu
OJIHIEI0 3 TPOBIIHUX I1HAYCTpiabHUX JEp)KaB, MICTa 3a3HaJW IHTEHCUBHUX 3MiH Ta IIBHUJKOTO
3poctanHs. Came depes Iie B KOHTEKCTI MpOrpecuBHUX TpaHcopmariii Ha noyatky 1910-x pp. y
Yukaro BHHUKIA KOHLEMIIS COLIAJbHO-IIPOCTOPOBOI OJMHUII MICTa — «CYCYIbKOI OIMHHUIII»
(Neighbourhood Unit) — sky Bmepmie chopmystoBaB apxitektop Bimesm E. JIpammona [9].
Cyciacpeka OAMHHMII 3alHIIalack TeopeTudHorw Moaemwmo g0 1920-1930-x pokiB, moku ii
OPUHIUNK He OylIM I1HCTUTYLIHHO BIPOBAHKEHO aMEPUKAHCHKUM COLIOJIOTOM Ta ypOaHICTOM
Kiapencom A. Ileppi depe3 miaHyBaibHI TOJITHKH, ITCIS YOTO KOHIICTINS TaKOX OTpUMaa
NpaKTUYHE BTUICHHS y MicTOOyMiBHUX mpoekTax iHmmx aBropiB. Came mparro K. Ieppi 1929 p.
«Cycinceka ogunuis» (“The Neighborhood Unit”), Hanucany y pamkax npoekTty PerioHanbHoro
mnany Hero-Hopky Ta fioro oxomuip (Regional Plan of New York and Its Environs) y Bitunsmsmiit
JTiTepaTypi Ha3MBAIOTH KTEOPIil0 KUTIOBOTO MiKpOpaioHy mepeBaxHo 10 yMoB Hero-Mopka Ta iforo
OKOJIHIIBY.

Y CPCP koHueniisi MikpopailOHy BUHHUKA€E Ta POPMYITIOETHCS Y MiCISPEBOIOLINHI YacH, aje
Aemnro mi3Hime, Ha moJatky 1930-x pp. HeoOxigHO BiAMITUTH PO3pOOKY JAHOTO HAMPSMKY OJHUM 3
BEJIMKUX MPOEKTHUX IHCTUTYTIB, a came IHCTUTYTOM “‘/limpomicTo» , sikuid OyB opraHizoBaHUH y
Xapkogi, Ta mwiiany aisuieHicTs O. EitaropHa, I1. Anpommaa, I. Mano3somoBa, I1. Xaycrosa ta iH.
[Tig xepiBHUITBOM ouinbHUKA “JlimpomicTta» O.EiHropHa 0yno H0oKIagHO po3poOIIEHO METOAUKY
MiKpopaiioHyBaHHS TepHuTOpii MicTa. OfHAK, HE3BaKAIOUM HA JIOBOJII aKTUBHY PO3POOKY pi3HUX
MiJXOIB 0 MiKpopaioHyBaHHs (IPOEKTHUMHU IHCTUTYTaMu «JlimpomicTo», «MicTOOYAIIPOEKT» Ta
1H.) 10 KIHIIS JACCATHIIITTS JaHi MICTOOY/IiBHI KOHIIEMIT BIAXOAATh HA IPYTUH IJIaH, 3 TOJAIbIIAM
KOPOTKOYaCHUM TMOBepHEHHAM Yy cep. 1940-x, Ta moBHOMAacHITaOHUM pO3TrOPTaHHSIM BXKE Ha
HOBOMY piBHi y 2-i1. moi. 1950-x pp. i BmpoBa/pKeHHSIM ax 10 oyatky 1990-x pp.

VY 1-ii TpetnHi XX CT. BaXJIUBY posib y (OpPMYBaHHI 3acajJ Cy4yaCHOro MicTOOYyIyBaHHS
BIJIIrpaB OPUTAHCHKUI OCBiJ, KU CTaB CBOEPIIHUM «TPAH3UTHUM €TarlOM» MK €BPOIEHCHKOIO
Ta amMepukaHCcbKkoro TpaauuisMu. Hampukinmi XIX — mowatky XX cr. B AHIIi chopmyBamucs
TEOPETUYHI Ta MPAKTUYHI MiJIX0IU J0 MJIaHyBaHHS MICT, OB sA3aHi 3 i1eeto micta-cany E. ['oBapaa
Ta JAISUIBHICTIO pedopMaropiB y cdepi KUTIOBOro OYAIBHULTBA 1 MYHIIHMIAIBHOIO YIPABIiHHS.
Bbputanceka MicTOOyIiBHAa AyMKa 30Cepe/KyBajacsi Ha HaCHiJKaX 1HAYCTpiajizauii, TpUILIsSOUYH
0co0IMBY YyBary oprasizamii J>XKUTJIOBHUX TEpUTOPiM, IJOCTYMHOCTI TPOMAACHKHX YCTaHOB 1
(opMyBaHHIO JIOKQJIFHUX CIIUJIBHOT, MIO 3TOJOM CTajO IAIPYHTSM JJs PO3BUTKY KOHIETIIIN
cyciactBa. BaxuBy posnb y Tpanchepi OputaHcbkux MictoOyaiBHUX ifei no CIIIA Ha movatky
XX cr. BiairpaB OpUTAaHCBKUN apXITEKTOp 1 MiOHEp MichKoro IlaHyBaHHs Tomac Anamc,
JSUTBHICTh SIKOTO Oyna TICHO MOB’A3aHAa 3 IHCTUTYLIMHMM CTaHOBJIEHHSIM aMEpPHKaHCHKOIO
wianyBaHHs. Jlo emirpanii B [liBHiuHy AMepuky Angamc OyB TICHO NOB’SI3aHUM 3 PyXOM MICT-Ca/liB,
BiH OyB cekperapem Acomianii (Garden City Association), mepmum reHepalbHUM MEHEHKEpPOM
Jlerusopty (Letchworth Garden City), mepimmm aep:kaBHUM iHCIIEKTOPOM 3 MiCTOOYIyBaHHS Ta
CIIiB3aCHOBHUKOM 1 mepuuM npesuaeHToM [Hetutyry mictooyaysanns (Town Planning Institute),
110 BU3HAYAE HOTO KIFOYOBY PoJib y GOpMyBaHHI OpUTAaHCHKOT ITaHyBabHOT Tpaauiii [11].

[TpubyBum o CIIA me a0 iHCTUTYHIHHOTO O(OPMIIEHHS aMEPUKAaHCHKOTO PErioHaJbHOTO
naHyBaHHs, T. AlaMc TTOCIIIOBHO HAroJIONIyBaB Ha HEOOX1AHOCTI KOHTPOJIIO 3pOCTAaHHS MiCHKUX
arjoMmepariii i BpaxyBaHHSI PETiOHAJIBHOIO KOHTEKCTY NMpPH po3podli OyIb-sKUX CXEM MiCbKOTIO
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IUTaHYBAHHS, MIJKPECIIOI0YH, 0 «KOJEH IIJIaH MicTa He MOXKe OyTH 3al0BUIBHUM 0€3 HaJIEXKHOI0
BpaxyBaHHS PEriOHAILHOTO PO3BUTKY, 110 Horo otouye» [12, c. 178]. Came 1st mo3uiis 3yMOBMIIa
fioro samydennst y 1923 p. 10 po3poGku Perionansroro miany Hero-Mopka Ta #0ro okoiuIb
(Regional Plan of New York and Its Environs), ne Anamc OyB NMpH3HAYCHHUN AUPEKTOPOM BIIILTY
IUTaHIB 1 00cTexenb. Bupimansny pois y npomy mporeci Bigirpas ®@ona Paccena Ceitmxa (Russell
Sage Foundation) — ki1r040BuUil IHCTHTYLIHHHUN OCEPEIOK pePOPMICTCHKOTo PyXy y chepi )KUTIOBOT
nomTuKY Ta MictooynyBanHs B CIIIA, 3acHoBanuii y 1907 p. 3 METOIO «IOJIMIIEHHS COIIAbHUX 1
XHUTI0BUX yMOB y Mictax Cnomydenux Ilrati» [13, c. 1]. Came ®onx Ceiimka BHCTYIUB
roJIOBHUM (hiHAHCOBUM 1 OpraHizaliiHuM iHiiatopoM PerioHanbHOTO 00CTE)KEHHS Ta IaHy Heto-
Mopka i #oro okonump, y Mexax sKoro Oymu c(OpMyIbOBaHi Ta iHCTHTYLIOHATi30BaHi HOBI
HIAXOMM A0 KUTJIOBOrO IUIAHYBaHHs, L0 IOE€JHYBAIM IPOCTOPOBI pIIIEHHS 3 COLIaJIbHUMU
3aBJIaHHSMHU MICBKOTO PO3BHUTKY [10].

[Topsia 13 misubHicTIO T. Agamca KITt04oBY poiib y (GOpMYBaHHI COIialbHO OPIEHTOBAHOTO
BUMIpY aMEpUKAaHCBKOTO MICTOOYyAyBaHHS MDKBOEHHOTO mepiomy BinmirpaB Kiapenc A. Ileppi.
Horo Oararopiuna cmiBnpans 3 ®ongom Celimka, ne BiH mpamoBaB 13 1910-x pokiB sk
IUIaHYBAJILHUK rpomaj (Community planner), ctBopuia iHCTUTYIIIHI Ta IHTEICKTYaIbHI YMOBH IS
MO€JJHAHHS COLIIOJIOTTYHUX JOCIIIKEHb 13 IPOCTOPOBUM IPOEKTYBAHHIM KHUTIOBOTO CEPEIOBUIIIA.
KyneMminariiero 1iei pobotu crana iioro moHorpadis «Cycinceka omunuis» (“The Neighborhood
Unit”) (1929), ony6rnikoBana y ckiaai PerionansHoro miany Heio-Mopka Ta iforo okomuip. Y
pOMY JocHiKeHHI [leppi ocTarodHo cHcTeMaTH3yBaB 1 TEOPETUYHO OGOPMHUB KOHIICTILIIIO
«cyciacbkoi oquHuIi» (neighborhood unit), siky BiH nmonepennbo mpenctaBuB 1ie y 1923 pomi Ha
(haxoBHX 310paHHSAX COITIOJIOTIB 1 (haxiBIIiB 3 POMAACHKUX MEeHTPIB [11].

[IpUHIOMNIOBO BAaXIMBO, IO B paMKax PeriomamsHoro miany Hero-Mopka KoHmemnmis
«CYyCIIChKOI ONWHUIN» Halyna cTrarycy He JHIIe colianpHOi imei, a i HopmaTMBHOI Moneni
’KHUTIIOBOTO IJIAHYBaHHS, IPUAATHOI /U1 MaclITaOHOTO BIIPOBAIXKEHHS.

HisutbricTh @onny Ceifpka HE oOMeXyBaslacs MiATPUMKOI PerioHanpHOro miany Heto-
Mopka Ta #Oro OKOJHIIb, a OXOILIIOBANA IIHPOKHUl CIIEKTP eKCIIEPUMEHTANBHMX 1 JOCIiHULBKIX
IPOEKTIB Y cepi KUTIOBOro OyAIBHULTBA, COLIATBHOIO IJIAHYBAaHHS Ta (POPMYBAHHS JIOKAJIBHUX
cnuibHOT. OJHUM 13 paHHIX 1 HAMBaKIMBILIIMX MPAKTUYHUX NpoekTiB POHIY cTajgo 3pa3KoBe
canoBe nepenmictss Dopect Ximic T'apmenc (Forest Hills Gardens) (1911 p.), cnpoekToBane
apxiTeKTOpOoM Ta IUIAHYBAILHUKOM [JOCBEHTOPOM  ATTepOepi, sKe pO3IIAAalocs —sK
eKCIIEpUMEHTAIbHUN TOMNITOH I anpoOalii NPUHILMIIB COLIAIbHO OPIEHTOBAHOTO YKHMTJIOBOTO
cepenoBuia Ta GOpMyBaHHS «PaliOHHOT» 1IEHTUYHOCTI MenKaHiiB [11].

He menm 3nauymmm juist eBosmouii nux igeit Ileppi OyB kutinoBuit npoekt CanHicaiin
Iapnenc (Sunnyside Gardens) (1924-1928), peanizoBanuii 3a Takox ydactio ®ongom Ceitmxa y
cmiBnpani 3 apxitekropamu Knapencom IlaitHom 1 I'enpi Paiitom. Ha BinmMmiHy Bix mepiioro
MPOEKTY, OPIEHTOBAHOTO IMEPEBAXKHO Ha cepeaHiil kmac, Cannicaiin ["apaeHc 3amMucIIOBaBCS SIK
JOCTYITHE XHTJIO AJIs1 pOOITHUKIB 1 CIIy>KOOBILIIB Ta CTaB OJHUM 13 MEPIINX MPUKIAIIB CHCTEMHOTO
BIIPOBA/KEHHS MPHUHLMIIB BIIKpUTOI 3a0y/10BU, BHYTPIIIHBOKBAPTAJIBHUX 3€JIEHUX IMPOCTOPIB 1
BIJJOKpEMJIEHHS! MILIOX1HOTO PyXYy BiJl aBToMOOUIbHOro. Came y 1bOMY IPOEKTI i/1es CyciicTBa
BIIepIlle Ha0yJIa YiTKO BUPAKEHOI IPOCTOPOBOI CTPYKTYPH, Y SKiH KUTIIOBa 3a0y/10Ba, peKpeariiiti
IPOCTOPU Ta €JIEMEHTH TI'POMAJCBKOr0 XHUTTA (OPMYBAIM €IMHY KOMIIO3MLIHHY Ta COLIaJbHY
nuTicHICTh. OKpIM KUTJIOBHX eKcriepuMeHTiB, @orpoMm Ceiika aKTUBHO MIATPUMYBaB PO3BUTOK
nporpam rpoMaJICBKUX IIEHTPIB (COMmunity centers), po3risaadn MiCIeBi MIKOJIN Ta TPOMAJICHKI
OyaiBIIl SIK OCEPENIKH MOBCAKACHHOTO COLIAaIbHOIO XKUTTS W 1HTErparii HaceJeHHs, 30KpeMa JTiTei
immirpanTiB. Lli iHimiatuBu Oynu TICHO MOB’s3aHl 3 ifesIMM pyXy OYAMHKIB Ui TOCENICHHS
(settlement houses movement) Ta COIIOJOTIYHUMH KOHIICTIIIMA «IIEPBUHHOI Tpymm» (“primary
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group”’) Yapmas3za I'. Kymi, 1110 101aTKOBO IMiICHITIOBAJIO COIliabHE MIAIPYHTS IJIAHYBAHHS CYCIJICTB
(neighborhood planning) [11].

Boanouac ictopuyHuii aHaji3 3acBiiuye, 10 TEOPETUYHI nepeayMoBH KoHueriii [leppi Oymu
chopMyIbOBaHi 3HAYHO paHimie. [xes cyciicbkoi onuHUI Oylia pe3yabTaToM TPUBAJIOTO MPOIECY,
B SIKOMY TMOEIHAINUCS COIIOJIOTIYHI, THCTUTYIIMHI Ta TPOCTOPOBI YMHHHUKU. 30KpeMa, SK BKE
3a3Hayanock Buule, y Yukaro B 1912—-1916 pp. amepukancekuii apxitekrop Binesm E. [Ipammonn
yhoepie BBIB caM TEPMiH «CyCiAChbKa OAMHHIL» (‘‘neighborhood unit”) 1 HagaB WOMY ILJTICHOTO
COL[1AJIBHO-IIPOCTOPOBOIO 3MICTY, PO3MIAJAI0YN CYCIICTBO SIK 0a30BY OJAMHUIIO MICBKOTO XKHTTH,
IO TOEIHYE TPOCTOPOBY OpraHi3alilo 3 TMOBCAKICHHUMH COIaJbHUMU TNpakTukamu. Came
HanpaioBaHHs JlpaMMOHAa CTBOPMJIM KOHLENTyalnbHUH IpyHT, Ha skomy K. Ileppi 3romom
BUOYAyBaB HOPMATHBHY MOJEb IUIAHYBAJIBbHOI OJMHMII MICTa, IHTETPYBaBIIM ii y CHUCTEMY
npodeciiiHoro MictooyayBanHs; [9].

OpurinansHa KoHuenuis JpaMmonna ¢opmyBanacs miJ CyTTEBUM BILUTUBOM aMEPUKAHCHKOT
COLII0JIOTIT Ta MPOTPECUBICTCHKOrO peopMaTOPChKOro pyxy noyarky XX cToiiTrd. BaximBum
TEOPETUYHUM MiarpyHTsiM ctanu inei Yapneza I'. Kyni npo nepBuHHI comianbHi rpymu (primary
groups), y Mexax sKux Bi0OyBaeThCsi (POPMyBaHHS COLIAIbHOI 1IEHTUYHOCTI T4 MOPAIBHUX HOPM
iguBiga. [loganpmmii po3BUTOK 1 MiAXOMM OTPUMAJH B MPAISIX MPEACTaBHUKIB UMKa3bKO1 KON
couionorii — Pobepta Ilapka Ta Ponmepika MakkeHsi, a Takox y coLialbHO-pe(OpMaTOPCHKUX
KoHIenuisix Pobepra Bynca, siki po3riisiganu CycinCTBO SIK HaWMEHITYy (YHKIIOHAJIBHY OJUHUIIIO
comianbpHOI opranizarii micra [9].

Konnernmist Ileppi Takox dopmyBanacs mix Oe3rmocepeqHiM BIUIMBOM IPOTPECUBICTCHKOTO
pegopMaTropcbKoro pyxy, 30kpeMa mnpakThk JDxelH AngaMc 1 pyxy OyIMHKIB Al TTOCEHHS
(settlement house movement) y Yukaro. Ille n0 mouarky cBoei pobotu y ®onui Paccena Ceitmxa
[Teppi 3amikaBHBCS MiIX0J0M AJamMc, COPIMOBAHMM Ha IHTETpallif0 IMMITpaHTIB 1 IXHIX JIiTeH
4yepe3 PO3BUTOK JIOKATBHUX 1HCTUTYIIIH, HacaMIepe/1 MepeTBOPEHHS MIiCIIeBHX IIKLI HAa TPOMAJIChKi
LEHTPU 3a aKTUBHOI y4acTi OatpkiB. Llel miaxig BUXOAMB 3 PO3YMiHHS pallOHY SIK KJIFOYOBOI
COIIIAIbHOT, MOJITHYHOI Ta MOPAIBHOI OAMHHUIII MIiCBKOTO JKHTTS, 3aTHOI BUKOHYBAaTH ()YHKIIIIO
couiamzanii Ta (opMyBaHHS TPOMAASHCHKOI BIAMOBIAAIBHOCTI B yMOBaxX (parMeHTOBAHOTO
iHAycTpianpHOro Micta. CaMe 115 COLIOKYIbTYpHA Mporpama, 3anovyarkoana /xeiin Annamc, Oyna
nizHime nepeocMucieHa Ileppi y ¢opmi KoHIenuii CyciACbKOi OJMHHUII, J€ IPOCTOPOBE
CTPYKTYPYBaHHS JKUTJIOBOTO PAafOHY MaJio CIIYTYBaTH IHCTPYMEHTOM 3MIITHEHHS «IyXy CYCiJICTBa»
Ta JIOKaIbHOI cribHOTH [11].

OCHOBHI IIPUHIIMIIN «CYC1JICbKOI OJuHUIY, copmynboBani K. Ileppi y monorpadii 1929 p.,
CTaHOBHJIM LIITICHY CHCTEMY IPOCTOPOBO-COLIIAJIbHOT OpraHizallii *KUTI0Boi Teputopii. B i ocHOBY
OyJI0 TIOKJIQJIEHO YiTKE MPOCTOPOBE OOMEKEHHS PaliOHYy MariCTpalbHUMH BYIHUISIMH, YCYHEHHS
TPAH3UTHOTO PYXy 3 BHYTPILIHbOI JKUTJIOBOI 30HM Ta 3a0e3MeYeHHs MIIOXiAHOI JOCTYMHOCTI J0
OCHOBHHX 3aKJIaJiB MOBCSKIEHHOTO OOCIYrOBYBaHHs, HacaMIepe/a MOYaTKOBOI IIKOJH. Baxiuse
MiCIle B CTPYKTYpl CYCIJICBKOI OJMHHII BIJBOJMIIOCS T'POMAJICBKOMY LIEHTpY H pekpeauniifHum
MpoCcTOpaM, a YHUCENbHICTh HACEJICHHS paliOHy BHU3HAUajgacss MICTKICTIO HIKOJH SIK KJIOYOBOTO
€JIEMEHTY COLliaNbHOI CTPYKTypu. IlpumHIunoBuM g KoHuenuii Oylo MigHOPsAKYBaHHS
TPAHCIIOPTHOI MEpeXi MmoTpedam MIMIOXOAIB 1 MEIIKAHIIB, a HE TPAH3UTHOMY pPyXy, IO Majo
HiABUIIUTH Oe3MeKy Ta KOM(POPT MOBCIKASHHOTO KHUTTS.

Peanizyroun 111 monoxxkenssi, [leppi BinOynoByBaB pailOHHY OJWHUIIIO HABKOJIO HU3KH YITKO
BU3HAYEHUX (I3UYHO OpPIEHTOBAHUX MPUHIUMIB. LleHTpanbHUM eJleMEHTOM IUIaHyBalbHOT
CTPYKTYpHU BHCTyHaJa IIIKOJA, PO3MillleHAa B T€OMETPUYHOMY LIEHTP1 pailoHy TakUM YHMHOM, II00
HUISX JTATHHU 10 HEl CTAaHOBUB NMPHOIM3HO YBEPTh MUII 1 B XKOAHOMY pa3l HE NEpPEBHUIYBaB IiB
MU, IPU [IbOMY MapIIPyT MaB OyTH MOBHICTIO 130JIbOBAHUH BiJl IEPETUHY MariCTpaibHUX BYJHULb.
Po3mipu paiioHy BU3HAYaIMCs BUXOJSYM 3 MOTPed YTpUMAaHHS LIKOJH 1, 3a po3paxyHkamu Ileppi,
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Maju CKJajaTH NpuOIu3HO 5-6 THC. MEIIKaHIB Ha TepuTopii Oau3pko 160 akpiB 3a HIIIBHOCTI
ONMU3BKO JECATH KHUTIOBUX OJUHMI Ha akp. LlIkigpHa OyaiBiIs IpU LOMY PO3IIIAJANIAcs HE JIMIIe
SK OCBITHIM 3akjajg, a 1 Sk OaraToyHKI[IOHAIBHWN TPOMAJCHKUNA ILEHTP, NPH3HAYCHUN JIs
MPOBEJICHHST palloHHUX 310paHb, 3aXOJiB 1 JO3BULIL, IO Mepeadadyano CTBOPEHHS HABKOJIO HeEi
3HAYHOT'O BIJIKPUTOTO IrPOBOT0 MIPOCTOPY Ui KOPUCTYBAHHS BCIEIO TPOMAJIOIO.

MarictpanbHi Byauii, 3a 3agyMmoM lleppi, Mamu po3MilyBaTHCs BUKIIOYHO MO HEPUMETPY
palioHy, BHUKOHYIOUM (YHKIIIIO HOTO UITKOT MEXI Ta OJHOYACHO 3aro0irarouv NPOHUKHEHHIO
HeOaXaHOTO HACKPI3ZHOTO PyXy Ha KHUTJIOBY TEPUTOPit0. TakuM YMHOM, MaricTpajii He PO3THHAIIN
pailoH, a OKpecIIoBaJId MOro MPOCTOPOBY IUTICHICTh. BHYTpIlIHA ByJIH4HA Mepexa MpOoEKTyBalacs
3a MPUHLHMIIOM i€papxii, IO YITKO PO3pi3HsIa MiICLEBI BYJIHI Ta JOPOTHM BHUIIOTO IMOPSIKY.
[lepeBara HagaBanacs KpUBOJIHIHHOMY TpacyBaHHIO, $KE€ OIHOYACHO CIPHSUIO 3HUKEHHIO
MIBUJIKOCTI PyXy TpPaHCHOPTY, MiJBUINEHHIO O€3MeKku MimoxodiB 1 (GopMyBaHHIO OiLIbII
PI3HOMaHITHOTO Ta €CTETUYHO MPUBAOIMBOrO MICHKOTO CEpeIOBHUIIIA.

KomepriitHi 00’€KTH MiCIIEBOTO 3HAa4YeHHS mepeadadanocs pPO3MIIIyBaTH IEPEBAXHO Ha
nepudepii paitony abo moOaM3y HOro roloBHUX B’i3/1iB, 110 J03BOJSIO OOCIYTOBYBAaTH MEIIKAHIIIB
0e3 3aJydeHHsT HEMICIEBOIO TPAHCIOPTY 1 BOAHOYAC 30€piraTé CIOKii BHYTPIIIHIX KHUTIOBUX
MpoCTOpiB. BaxIIMBOIO CKJIaJ0BOI0 MPOCTOPOBOI CTPYKTYPH CYCIACHKOI OJMHHUIIL OYJIO TaKoXK
BuzieHHs wmioHaiimenmie 10 % 11 Tepuropii mig Mapkud Ta BIIKPHUTI TPOCTOPH, SKI Malld
3a0e3neyyBaTd MOXIMBOCTI Ui TPH, BIAMOYMHKY Ta TMOBCAKACHHOI T'POMAJCHKOi B3a€MOJIi,
T ICHUTIOFOYH COIIIJIbHY IUTICHICTE paliony [14].

Haii6inbin mocaizoBue Brinienus ixeit [leppi Oyso 3aiiicuene y mpoekti Pagbopua (Radburn)
(1928), sixuii yacTO PO3TIIATAETHCS K «ETATOHHAY peani3allis KoHmenii. [manyBaibHa cTpyKTYypa
PanbopHa rpyHTyBamacs Ha 4YITKOMY pPO3MEXYBaHHI TPAaHCIOPTHHX 1 MIMIOXIAHUX MOTOKIB,
PO3MIIIEHHI IIKOJIM Ta TPOMA/ICEKHUX TPOCTOPIB y IEHTPi paiioHy, a TAKOXX Ha OpraHi3allii >KUTIOBOi
3a0y/1I0BM HABKOJIO BHYTPIIIHIX 3€JI€HHX 30H. MaricTpaibHi JOPOTH OMHHAIU KHUTIOBI KBapTalH,
TONI SK MIOIOXiAHI MapmpyTd ¢GopMmyBaau Oe3NepepBHY CHCTEMY, L0 3 €IHyBaJla >KATIO 3
IPOMAJICBKUMH Ta peKpeauiiHumu 00’ekrtamu. Came B IIbOMY TMPOEKTI KOHIEMIsl CYCiIChKOT
OIUHMIII Halyna 3aBepIIEHOr0 IMPOCTOPOBOIO BUPAXKEHHS SIK I1HTETPOBAHOI  COLIAJIbHO-
IUIAHYBAJIBHO1 CTPYKTYPH.

BonHouac mnopjanelna mpakTHKa IOKas3ajia, IO peali3alis CYCIAChKOi OJMHUII 4YacTo
copolyBaitacs abo peaykyBajiacs 10 OKpeMux (OpMallbHHX O3HAK — TaKUX SK OOMEKEHHS
TPAH3UTHOTO PYXY UM HAsBHICTh 3€JIEHUX 30H — 0€3 MOBHOLIHHOTO BIATBOPEHHS COLIAJIbHOT JIOTIKH
KOHUenmii. ¥ 0araTb0X BHIIaJKax CYCIIChbKa OAMHUI TpaHChopmyBanacs y (yHKIIOHATbHHMA
11a0JIOH JUTsl TepeaMichKoi 3a0y10BH, 1110 CIPUSIIO 11 CTaHAapTH3allii, ane BOJHOYAC MOCIa0I0BaI0
MOYAaTKOBUN aKIEHT Ha (OpPMYBaHHI JIOKaJbHOI CHUIBHOTH. Lle mpoTupiyus MK coLiaJbHUM
3aJ[yMOM 1 MiCTOOY/IIBHOIO MPAKTHUKOIO CTAJIO MPEAMETOM IMOJANBIIOI KPUTHUKHU Ta MEPEOCMHUCICHHS
KOHIIeNii y cepeanHi XX CT.

[Ipu posrasai npoOneMaTHKH HEHOOpXyay HPUHIUIIOBO BAXJIUBO PO3PI3HATU TOHSATTS
«cyciactBo» (neighborhood) ta «cycimceka omuuuis» (neighborhood unit), siki B HaykoBii i
NPAaKTUYHIA IUIOMIMHI YacTO IOMMIIKOBO OTOTOXHIOIOTHCA. SIK MiJKpecIroe aMepUKaHChKUN
ICTOPUK 1 TeopeTuk MmictoOyayBaHHs JIptoic Mamdopa, cycincTBo € Hacammepes CoLiaJbHUM
(akTOoM, 1110 BUHUKAE MPUPOJIHO K Pe3yIbTaT MPOCTOPOBOI OIMZBKOCTI MPOXKUBAHHS JIFOJCH 1 iICHYE
He3aJIe)KHO B1J] HASIBHOCTI 200 BIACYTHOCTI LIJIECIPSIMOBAHOTO MJIaHYBAJILHOTO BTpyuyaHHs. Ha fioro
aymky, «neighborhoods exist, as a fact of nature, whether or not we recognise them or provide for
their particular functions» [15, c. 257], ockinbku BOHH (HOPMYIOThCS Ha OCHOBI €JIEMEHTapHUX
MOBCSKJIEHHUX KOHTAKTIB, JIOKAbHOI CIIJIBHOCTI 1HTEPECIB Ta CHUIBHOTO KOPUCTYBaHHS
MIPOCTOPOM.
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Ha BiaMiHy Bif 1IbOTO, «CYCICbKa OJUHMLA» IIOCTAE K PE3yJbTaT CBIIOMOIO IPOEKTHOIO Ta
IHCTUTYLIHHOTO KOHCTPYIOBaHHS. Mam(opa Haroiomye, o caMe HasBHICTb YIOPSIKOBAHOTO
KOMIUIEKCY MICIIEBUX 1HCTUTYLIH — IIKOJIM, IPOMAJICBKOIO LIEHTPY, PEKpealiiHiX 1 TOProBEeIbHUX
00’€KTIB — IIEPETBOPIOE CTHXIIHE CYCiICTBO HA NMOBHOLIHHY IIaHYBaJbHY OAWMHHINIO MicTa: «It IS
the existence of a full complement of these latter facilities that transforms a spontaneous
neighborhood into what one may properly call a neighborhood unit» [15, c. 266]. Takum yuHOM,
CyCiICbKa OJIMHMISA € HOPMAaTUBHOIO MOJEIUII0, IOKJIMKAaHOK 3a0e3NeYuTH  OpraHi3aliio
MOBCAKIACHHOTO KUTTSI MEIIKAHIIIB Y MEKax MIIMIOX1THOT JOCTYITHOCTI Ta 3MEHIITUTH 3aJICKHICTD BiJI
HAJMIPHO IIEHTPAII30BaHO1 MICBKOT iIHPPACTPYKTYPH.

Po3po6iiena K. Ileppi koHmemiist CycifcbKOi OAWHMIN, 3a OILIHKOW Mamdopaa, crana
KIIIOYOBUM €TaroM TEepPeXoay BiJ ONMHUCY CYCIACTBA SIK COLIAJIbHOTO SBHUINA O HOTO MPOCTOPOBO-
(GYHKIIOHATLHOTO BIOPSAKYBaHHs, (akTH4HO cTBOpHBINKM «modern equivalent of the medieval
quarter or parishy, ane Bxxe Ha 3acajax paliOHATBHOIO IUIAHYBAHHS Ta JCHEHTpai3alii MiCbKHX
bynkuii [15, c. 262]. ¥V ubomy cenci igei K. Ileppi noennanu couionoriuyue po3yMmiHHs JOKaIbHOT
CIUIBHOTH 3 IHCTPYMEHTapieM IpoQeciifHOro MicToOy1yBaHHS, 3aKJIABIIH MiIPYHTS U PO3BUTKY
lepapXiyHUX MOJENEei opraHizaiii >KUTJIOBUX TEPUTOPIH, 110 3roA0M OYyiIHM agamnTOBaHI B PI3HUX
KpaiHax 1 MOJIITHYHUX CUCTEMaX.

Y CPCP noctpeBodtoniiiHi poku 10 no4atky 1930- X pp. — 11e yacu nmaHyBaHHSI aBaHTapAHOTO
MOJIEPHI3MY B apXITEKTypi, apXiTEKTOPH-KOHCTPYKTUBICTH AKTUBHO pO3POOISIIM  TPOEKTH
CTBOPEHHSI HOBOT'O CEpEIOBMILA Ta BTUIOBAIM iX B XKMTTHA, X04a BOJHOYAC HE MPUIHMHSIIU CBOO
TSUTBHICTh apXITEKTOPH 1HIIOTO TBOpYOro BekTopy. OmHUM 3 3aBnaHb TpanchopMarlii MiCbKOTO
pocTopy Oyio MoAoJaHHS CTUXIMHOCTI MiChKOi 3a0yZ0BH YaciB KONUIIHLOI Pociiichkoi iMmepii, B
TOMY YHUCII 1 y MiCTaX Ha TEPUTOPIi cydacHOT YKpaiHu, sika MOCWIIHIIACS Y TICISIPEBOJIIOINHI Yacu
BHACJIIOK MPUILTUBY JIOJCH M0 BEIMKUX MicT. MirpaiiifHi mpouecu B yMOBaX pPEBOJIOLIMHUX 1
BIMCPKOBHUX IO/IN Ta MOJAIBIINX IEPETBOPEHB y KpaiHi He3a0apoM aKTHUBI3ZYBAIUCS 3 MOYATKOM
npucKopeHoi inaycTpianizamii cep. 1920-x pp. Ta MOCUIWIH KUTIOBY KPU3Y, IO BXKe icHyBana. B
CPCP 6y5n0 po3ropHyTo MacmTabHe MPOMHUCIOBE OYAIBHUIITBO, a TAKOXK OYy/[iBHUIITBO KHTJIA.

B 1i yacu BUHUKAIOTh Ta peai3yloThCs apXITEKTYpHI Ta MICTOOYAiIBHI KOHLENMLii OyIuHKY-
KOMYHH, «colMicTa» Ta 1H. ['eHepyroun BenuKy KUIBKICTh BJIacHMX iJed apxitekropu 1920-x pp.
3BEpTAIHCS B TOMY YHCIHI 1 JO 3aKOPJOHHOTO JOCBiNY (HAmpuKIad, aHTTHCHKOI i€l MicTa-cany)
[1]. Benuvesna TBOpua AisUTbHICTH 3pO0HIIA, HATIPUKIIAI, MICTO XapKiB (TOJI CTOJHUIIO PAISTHCHKOT
VYkpainu) ofHi€ro 3 HaOUIBIIMX y CBiTI JJabopaTopiil HOBOI apXiTekTypu. Xoua, 3Ba)Karouu Ha
MacmTabu 3a7a4, Cy4YaCHUKH MO BiAMIYaiau HecTauy (axiBIiB IS iX 3/1HCHEHHS.

Yumani npoGiieMH y TOro4acHOMY OYyAIBHHUUTBI CHPUSUIM HANaro/)KeHHIO KOHTAaKTIB 13
3aKOpPAOHOM, CIOYaTKy I Oyna AisUIbHICTh 31 CHPHUSIHHS NPUTOKY I1HBECTHIIN Ta oprasizarii
KOHIlecil i1 OyAiBHMITBA, a y cep. 1920-x pp. BiaOynacs akTUBi3allis LUX KOHTAKTIB 3aBISKU
BIIPOBA/KEHHIO CUCTEMAaTHYHOTO BUBUEHHS 3apyOIKHOTO JOCBIAY Y cepl MICHKOTO IUIaHyBaHHS
Ta OyJIBHUITBA, YOMY CHPHUSIIM TAKOK MPUIHSITI BJIaIHI PIILICHHS.

[Ipu po3po6IIl NPOEKTIB OYAIBHUIITBA HOBUX MICT Ta PEKOHCTPYKIIIT BXKeE ICHYIOUUX PaJSTHChKI
apxiTeKTopu CQOPMYIIIOBAIM MPUHLMIMN OpraHizauii «couiagicTHYHOro» wmicra. TeopeTuuHi
KOHUeENmii Oyau MpencTaBieHl SK OKPEMHUMH apXITEKTOpaMH, TaK 1 BEJIUKHUMH HPOEKTHUMHU
iHcTuTyTamu: «l'imporopom», «limpoMicTo» Ta iH. ApPXITEKTYpPHO-IUIAaHYBAJIBHOI CTPYKTYpPOIO
MICT mependavanocsi BUIUICHHS OKPEMHUX paioHIB, SKI B CBOIO Yepry TaKOXX MOJUISIIUCS Ha
HiAPO3AUIM YU MIKpOpaoHM (TepMiHOJOris TpuBaiuil uyac Oyna pi3HOI0). MikpopaiioHyBaHHS
BUKOPHUCTOBYBAJIOCS 1 111 IPOMUCIIOBHUX, 1 ISl CETITEOHUX palOHIB.

Ho cep. 1940-x pp., TepMiH «MiKpopailoH» ckopile OyB CHHOHIMOM YacTUHU >KUJIOT0 palloHy
9H TPYMU KBapTaliB, K OKUTIOBHH KBApTal», IO OOMEXKYEThCS KPYIMHUMH BYIUISIMH, HE Mae
TPAH3UTHOT'O TMEPETUHY Ta € €IEMEHTOM MIChKOro aHcamoito. TakuMm 4MHOM, Yy JaHid TPaKTOBLI
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CEHC IIOT0 TEPMIiHY 3 OJHOTO OOKY Ma€ AesKi CHiJIbHI PUCH, a 3 1HIIOTO BiAPI3HABCS BiJ 3aXiJHOTO
PO3yMIiHHSI MIKPOPAMOHY SIK «CYCiAChKO1 omuHuUI» (neighborhood unit) sika, BinmosigHo 1o inei K.
[Teppi, Mae Oyru 6a30BOIO IJIAHYBAIHHOK OJWHHUIICKD BHACIIJOK peaiizaiii HeI IEBHOI CyMH
COLIIAJIbHUX 1 COLIOKYIBTYPHUX (DYHKIiH.

OmauM 3 po3poOHMKIB NMpUHIUIIB MikpopaiioHyBaHHS y CPCP OyB NMpoOeKTHUN 1HCTUTYT
«dimpomicTo». basyrounch Ha BIIACHUX JOCITIDKEHHSX, apXiTEKTOPH IHCTHTYTY Ha YOIl 3
O. EfiHTOpHOM CKJIaJJdi HOBY METOJOJIOTIF0 MICTOOYIIBHOTO MPOEKTYBaHHS, JIe apXiTEKTypa MicTa
PO3YMIETBCS KOMIUIEKCHO, 3 YpaxyBaHHAM Te0(i3UYHUX, apXiTeKTypHHX, EKOHOMIYHHUX Ta HU3KU
iHmUX (akToOpiB, TOMY OIPALIOBAHHIO IPOEKTY Ma€ TMepeayBaTH BCEOIYHE TOCIIHKECHHS
0COOJIMBOCTEH MicTa JIJIsl TIOJAIBIIOTO BpaXyBaHHS iX Yy MPOeEKTi. JlaHuil miaxXix mpHUBIiB 0 MOILTY
HOro Ha MIKpOpaloOHM IIe HA MOYATKOBIM CTajii MPOEKTHUX pOOIT, Biapa3y Micis 300py Ta aHAIZY
OCHOBHHX BiJIOMOCTEH IPO MICTO.

Meroanka MiKpopallOHyBaHHSI TEPUTOpiA MicT, po3pobiieHa EitHropHom, mepenbauana, 1o
Ha TIOYaTKy pPOOOTH TEPUTOPis MICTa PO3AUIETbCS HA YACTUHU B 3QJICKHOCTI BiJl crenudiku
MEeBHUX paloHiB (ocoOnuBocTell penbedy, TEOJOTIYHMX JaHHWX, iHGopMmalii npo HasSIBHUN
KHUTIOBUHA (OHI 1 MOXIMBOCTI HOTO PEKOHCTPYKIii, a TaKoX IIUIBHOCTI HAacCeJIeHHS).
[IpoexTyBaHHs MikpopailioHiB, 3a EWHropHom, 3ailiCHIOBAJIOCS Ha MNPUHIUNAX LUTICHOCTI
(HepO3AUTBHICTh HACEJIICHHS Ta WOro moTped), 3a0e3rmeueHHs HACEJICHHsS BCiMa HEOOXITHUMH
ycranoBamu y paniyci 300-500 M, 4YITKOTO 30HYBaHHS, YHUKAHHS [E€PETUHY TEpPUTOPIi
TPAH3UTHUMH TOTOKaMHU TPAHCIOPTY Ta 3a00pOHU Ha PO3TAIIYBaHHS BCEpPEAWHI MIKpOpaoHY
MiJIPUEMCTB, SIKI He 3afisHi B 00cinyroByBaHHi HaceneHHs. [lpu npoMy cami mikpopailoHn mamu
3HAXOJIUTHUCS HETIOJATIK BT MiCIlb POOOTH X MEUITKAHIIIB.

OTxe, naHa MiChbKa CTPYKTypHa OJMHHUILIA SIBIIsIa COOOI0 CelMiTeOHY TEpPUTOPito, AKa Maja Ou
MOBHOIIIHHAN KOMILJIEKC 00CITyrOBYBaHHS HAaceJICHHs Ta Oyina 0OMeXeHa MariCTpaisiMy, BYJTUISIMH,
npoizaamMu abo mpupoaHUMH KopaoHamu. [lnomia crammaptHoro MikpopaioHy, 3a EHHropHom,
MaJia ctaHoBuTH Tpubau3Ho 50 ra. [8].

Bupobiena MeTonoJIoTisi MpOEKTyBaHHS Oylla BUKOPUCTaHA TPH PO3POOII TMPOEKTY
TeHepaJIbHOro MJIaHy XapKoBa, IKUi OyB HaJA3BUMYaiiHO BIaiIuM Ta craB BigoMuM sik y CPCP, Tak 1
3a KOpAOHOM. Y micisBO€eHH] yacu (micist 1947 p.) 3 NOMITUYHUX NMPUYHMH CIOCIO TUIaHYBaHHS 3a
MIKpOpallOHHUM TNPUHIMIIOM 3HUKA€ 30BCIM. [leBHa «OKpeMicTb» MIKpOpailoHy 1 OTXke ioro
CIIOPIJTHEHICTh y IbOMY 13 3aXiTHUMHU MiAXOJaMH CTajla BBAKATUCA HEMPUITYCTUMOIO, 1 B 11l Yacu
npuHIUnoM rianyBanHs MicT y CPCP crae ykpynHeHui *HUTIOBHH KBapTal mjomiero 6-12 ra 3
MepUMETPAIbHOIO 320y 10BOIO.

[Tiznime, Ha 11 nomituuHux 3MiH y CPCP cep.1950-x pp. Ta paguKkanbHOTO MOBOPOTY JI0
MOJIEPHI3MY B PaJSHCBKIM apXITEKTypl, Y ApYTiil MOJIOBUHI LIbOTO NECATUIITTS y MICTOOYIIBHUX
cXeMaxX 3HOBY 3’SBISETbCS CTPYKTYpPHAa OIMHHUI 3 Ha3BOIO «MIKpopailoH», HaOIMKeHa [0
MOYaTKOBOI TpakTOBKM EiHropHa, ane 3 meBHUMH BiaMiHHOCTAMH Bix Hei. HopmaruBHHMH
JOKyMEHTaMH OYJI0 3aKpillJIeHO MPUHLUIN KOMILIEKCHOTO MPOEKTYBAHHS XKUTJIOBHUX DPalOHIB Ha
OCHOBI MIKpOpailOHyBaHHs Ta CTYIMIHYaCTOi CUCTEMHU IPOMAJICHKOT0 OOCIyroBYBaHHS HacEJICHHS.
MikpopaiioHu Temep He Manud OOOB’A3KOBOI NHPUB’S3KM JIO HPOMHCIOBHUX MiJIPUEMCTB Ta
OydyBajmucsi MEpPeBaXHO Ha BUIBHMX CENITEOHHX Teputopisix wmict. Cam MIKpopalloH CTaB
TpaKTyBaTHCA SIK TIEpBUHHA CXOAMHKA CHCTEMH OOCIYrOBYBaHHS: MIKPOPalOH — JKUTJIOBHM paiioH
(rpyna mikpopaiioHiB) — micTo. Lls mepBrHHA J1aHKa sIBJI€ COOOI0 KOMIUIEKC XKHUTJIOBUX OYIHMHKIB
Ta YCTaHOB KYJIbTYPHO-IIOOYTOBOTO OOCIIYrOBYBaHHS, SKii 3al0BOJbHA€ MIOJICHHI IOTpedU
HaceJICHHsI, PO3TAIIOBYEThCS Ha TepuTopii miomero 10 30-40 ra, Hamiaye qo 10-12 Trc. HaceneHHs,
HE Ma€ JIopir HAaCKPi3HOIro IMpOoi3ly Ta MPUMHUKAE J0 TPAHCHOPTHUX Marictpaieil. Y MikpopaiioHi
Majau 000B’SI3KOBO 3HAXOJMTHCS AUTI4Yl canku (Ha Biactadi 150-200 m Big OyauHKIB), mKoja (Ha
Bigcrani 200-300 M), mara3uHM 3 TOBapaMM MOBCSKIEHHOTO MONHUTY, CHOPTHBHI MaiJIaHUYMKH.
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HacrynHi crymneni o0cayroByBaHHs 332 HOBUMH HOPMaMU TIOBUHHI OyJId 3a0BOJIBHATH MEP10IUYHI
(BimBigyBaHHS JIiKapeHb, KIHOTeaTpiB, yHIBEpMariB i T. iH.) Ta €Mi30[JU4YHI MOTPeOU TOPOJSH
(moxoam 10 KOHIIEPTHHUX 3ailiB, TearpiB, 300mapky Ta iH.). Cam 1mo coOi MPUHITUI TaKOi MICHKOI
opraHizanii He OyB HOBMM — MOXHA, HAlPUKJIaJ, TMPUTAZaTH >KUTIOBI KOMOIHATH B CTPYKTYpi
conmicta «HoBmit XapkiB» (mpoext 1930 p., npoexktne 6ropo YHKBC VYPCP, kep. mpod. II.
AunpomnH) [8].

Tenep B Mexax yciei kpaiHu Oyno NpPUHHATO 10 peamiamii CTYMHYACTY CHCTEMY
0o0CITyroByBaHHs SIK 1€papXiYHUM NPHHIMI CTPYKTYpPYBaHHS MICBKOTO MPOCTOpY Ha 0asi
MOJyJIBHHUX eJeMeHTiB. MacmTaOHa apXiTeKTypHO-MicToOyniBHA npakTHka 2-i mon. 1950-x — mou.
1960-x pp. BHUsIBMIA HU3KY MPOTUPIY 1 AUCHYHKIIH Yy CHCTEMI MIKpOPaMOHHOTO IJIaHYBaHHS,
pe3yabTaTOM aHaNi3y HasBHOI MPAKTUKHU CTajla MOsABa METOAY «(POKYCYBaHHS», aBTOPOM SIKOTO OYyB
BHJIATHUM XapKIBChKUM apXiTekTop-micTtoOyniBHUK JI. Tronpna. daktuyHo 1e Oyia IPyHTOBHA
peBi3iss MIKpOpaOHHOT CHUCTEeMM IUIaHYBaHHS. BpaxyBaHHS MOOITBHOCTI CYy4acHOTO MiCBKOTO
HACEJICHHs CTajJo0 BH3HAYaJIbHUM (pakTopoMm mpu (opMyBaHHI HPOCTOPOBOI CXEMH PO3MILICHHS
€JIEMEHTIB CHCTEMH TPOMAICHKOT0 0OCITyrOBYBaHHS HACEIICHHS Ha TEPUTOPII KHUIIOTO PaiioHYy.

3acToCcyBaHHS METOJly J03BOJIUJIO PO3TALIOBYBATHU LIEHTPU MIKpOpPAHOHIB Ha BiACTaHl 2 KM
ONIMH BIiJl OJHOTO, PO3PI3HUTH «30HU Jii» (KWjIa 30HA Ta YCTAaHOBHM OOCIYrOBYBaHHS) Ta
«HEeUTpasbHI 30HW» (TEpUTOpPIsA Ta 3aKiaau, L0 HE IOB’s3aHi 3 TPAHCHOPTOM) Ta YKPYINHUTH
MibKMaricTpanpHi Tepuropii. Ha cTuky MiXMaricTpalbHUX TEpUTOPid, (aKTHYHO YKPYMHEHHX
MIKpOpaiioHiB, YTBOpIOBABCS «(OKyc», /1€ HEemOoAaliK BiJl 3yMMHOK I'POMAJCHKOIO TPAaHCHOPTY
KOHIICHTPYBJINCh  3aKJaAW  KYJbTYpHO-TIOOYTOBOTO  OOCIYroByBaHHS;,  Jif  «(hOKycy»
NOLIMpIOBAjacsd Ha JKUTIOBY 3a0ynoBy, 3ocepelkeHy B paaiyci 400 m. 3acTocyBaHHS METOAY
cTporo 0a3yBanocsi Ha BpaxyBaHHI KUIBKOCTI HAaceJIeHHS B Mexkax Jii ¢pokycy. MikpopaiioH Temep
PO3TIIsAABCS SIK MIXKMaricTpalibHa TEPUTOPIs 3 HaCEIeHHAM Mpuobiau3Ho y 20- 25 tuc. xxurenis [8].

Y MOJEpHICTCHKUX PO3poOKax apXiTeKTopiB 2-1 mox. 1950-X pp. mpoCcTeKyIOThCS MEBHI PUCH
HACTYITHOCTI 3 IOBOEHHUM J0poOKoM «/limpomicta»» mia kepiaunroM O. EitHropna, Hacammnepen
IOZI0 TEOPETHYHOTO 1 METOJAWYHOTO OOTPYHTYBAaHHS «MIKpOpalOHY» K 0a30BOi OJMHMIII HOBOT
CTPYKTYpHU MicTa. AHaji3 MacmTabHOT 3a0y0BU 3a MIKPOPaOHHIM MPUHLUIIOM, TOYHUHAIOUH 3 2-i
nost. 1950- X pp. BUSIBUB CYTTEBI HENOJIKM METOLY Ta JIO3BOJIUB PO3pOOUTH, OOIPYHTYBAaTHU Ta
NEepEeBIPUTH Ha MPAKTHULl OPHUTIHAIBHY MOJUQIKalil0 MIKpOpaOHHOI KOHIENWii — cHucreMy
«hokycyBaHHs». ByAiBHUITBO BEIMKHMX KHUTIOBHUX MACHBIB 32 MIKpOpPalOHHMM MNPUHIUIIOM Yy
CPCP 6yn0 HaliMacIITaOHILINM y CBITI Ta TpUBaJIO A0 nmovatky 1990-x pp.

BucnoBku. 1. Cninvuicms euxionux npoonem. JloCmiJDKEHHS TMOKa3allo, M0 «CYCiAChKa
OJIMHUIL» Ta PAASHCHKUN MIKpOpallOH BUHHUKIIMU SIK BIAMOB1JII Ha MOAIOHI COLIaTIbHO-MICTOOY/IIBHI
BUKJIMKM 1HIYCTpIalbHOI €MOXHU: JKUTIOBY KpHU3Y, ULIBHJKE 3pPOCTaHHA MICT, NOTpedy Yy
BIIOPSIIKYBaHHI TPAHCIIOPTHOTO PyXy Ta 3a0e3MeueHH] MOBCAKACHHUX MOTPe0 HACEIEeHHs B MEXax
MIII0XiHOI JocTynHocTi. CaMe yHIBepCaIbHICTh LIMX Mpo0IeM 3yMOBMIIA CXOXKICTh TUIaHYBAJIBHUX
MPUHIIMIIB 000X KOHILIETIIIH.

2. Yac i ymoeu ¢opmysannsa. BcranoBieHo, 1mo (OpMyBaHHS KOHLEMNIM mouanocs 3
PI3HHULIEIO Y Yacl Ta B PI3HUX MOJITHYHUX Ta IHCTUTYL1HHUX yMoBax. Y CIIA Ta Bpuranii kito4oBy
poJb BiAirpaB pedopMICTCHKHNA pyX 1 IHCTUTYLIMHA MIATPUMKA PEriOHAIBHOTO IJIAHYBaHHS, TOJI
gk y CPCP wmikpopaiioHyBaHHSI pO3BUBAJIOCS] B MeXaX JEpaBHOI CUCTEMHU MPOEKTHUX 1HCTUTYTIB
Ha TJIi iHAyCcTpiati3allii Ta i1e0JIoriYHUX TpaHchopMariiii.

3. Teopemuune oghopmnenns. IlokazaHo, mo y 3aXxiITHOMy KOHTEKCTI KOHIIEHIIS «CYCiIChKOT
OJMHMIII» MPOWIIIA IIJISAX BiJl PaHHIX COIIOJOTIYHHUX i7lel O HOPMAaTHBHOI MOJEli, OCTaTOYHO
odopmitenoi K. Ileppi y 1929 p. ¥ CPCP mikpopaiioH criouaTKy MaB BapiaTUBHI TpakTyBaHHs, OyB
METOAMYHO CHUCTEeMAaTHU30BaHMKA Yy poOOTax IHCTUTYTY «JlimpoMiCTO» Ta IHIIMX TNPOEKTHUX
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opraHizamiii, a 3 cep. 1950-x pp. OyB 3akpiluIeHUH Yy BHJO3MIHCHOMY BUIJIAJI B SKOCTI
HOPMATHBHOI OCHOBU MacOBOTO )KUTIOBOTO OYy/[IBHUIITBA.

4. Bzaemosniusu ma 8iomiHHocmi. AHaJI3 3aCBIAYMB CIIOPITHEHICTh MPHUHIUIIIB, OJHAK HE
MIATBEPIMB HASIBHOCTI MPSMUX 3aMI03WYCHB; 1I€ThCS PAJIIIe PO MapajeIbHI PO3BUTOK HA OCHOBI
CHUTPHUX BHKJIMKIB MOJIEpHi3allii MicTa Ta ONOCEpeIKOBaHUN OOMIH ifesmMu. Xoya € BeIUKa
iiMoBipHICTH Toro, 10 i7ei K.Ileppi, OCHOBHI MPUHIMITK KOHLEMIIT «CYCIIChKOT OJMHULI», CTallu
MMOYaTKOBUMHU OPIEHTUPAMH JUIS PAASHCHKUX apXiTeKTOpiB. BiAMIHHOCTI X BHU3HAYAJIUCA
HacamIepe]] pi3HUMH MeXaHi3MaMHu BIPOBA/HKCHHS — €KCIIEPUMEHTATBHIMHE Ta JCBEIONEPCHKIUMHU
Ha 3axonl ¥ neHTpanizoBaHo-HOpMaTuBHUMH y CPCP, a Takoxk coIlaJIbHUMH CMHCIAMH, IO
3aKJaganucs 000Ma KOHIETIISIMH.

5. Ilpakmuxka peanizayii. Y CIIA ta bputanii KOHIIEMIIis YacTO peaaizoByBajiacs BUOIPKOBO
il 3 yacoMm penykyBaiacs A0 ¢popMaabHUX 03HaK, Toai sk y CPCP mikpopaiionHuii MicTOOyIiBHUN
MPUHIMIT HA0YB MacIITaOHOTO Ta JOBIOCTPOKOBOTO BIIPOBA/KEHHS, 110 BOJAHOYAC BUSBUIO HOTO
BHYTPIIIHI CYHEPEYHOCTI Ta CIIPHYUHIIIO HOTO MOJANIBIINIA PO3BUTOK.

6. Vzacanvnennsa. OTxe, HEUOOPXYH/«CyCiACbKa ONMHULIA» Ta PAASHCHKUIA MIKpOpailoH €
CTIIOPITHCHUMH 32 3aJIyMOM MOJICPHICTCBKUMHU MOJEIISIMU OpraHi3ailii )KHUTIOBOTO CEPEOBHINA, SKi
B PI3HHUX TONITUYHUX 1 IHCTUTYIIMHUX KOHTEKCTax HaOynu BiIMIHHHUX (OpM 1 3MICTy, IO
3YMOBJIIOE€ aKTYaJIbHICTh X MOJAIBIIOT0 TMOPIBHSJIBHOTO OCMHCICHHS Ta JIA€ MEPCIICKTHUBHU IS
MOIAJIBIINUX JTOCIIIKEHb.
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Abstract. The article presents a comparative analysis of two modernist models of residential
environment organization that emerged in the first third of the 20th century: based on related
planning units — the Western “neighbourhood unit” and the Soviet microdistrict. Both emerged as
responses to the universal challenges of industrial urbanization — the housing crisis, accelerated
urban growth, transport conflicts and the need to ensure everyday functions within pedestrian
accessibility — but developed in fundamentally different political and institutional systems. The
paper examines whether these models were parallel responses to common challenges, whether there
was a direct or indirect mutual influence between them, and determines the universality and
contextual conditionality of their implementation.

An attempt is made to identify similarities and differences in the processes of emergence and
transformation of the neighbourhood and microdistrict, as well as possible relationships between
them. The evolution of the "neighbourhood unit” in the United States is examined, from the early
works of W. E. Drummond to its normative formulation by C. A. Perry in 1929 in the concept of
the Regional Plan of New York and its environs; the role of British experience in the formation of
socially oriented planning, in particular the activities of T. Adams and the Russell Sage Foundation,
is outlined. A system of key planning principles of the "neighbourhood unit" is identified (bordering
highways, eliminating transit, centricity of schools and public functions, a system of open spaces).
In parallel, the genesis of the Soviet microdistrict is analysed: the developments of the
“Dipromisto” institute in the 1930s under the leadership of O. Eingorn, the change in approaches in
the post-war period, the normative restoration of the microdistrict principle in the second half of the
1950s and its large-scale implementation until the beginning of the 1990s, including subsequent
modifications (the “focusing” method of L. Tulpa). It is shown that the similarity of the initial
problems caused the similarity of a number of planning principles, however, different
implementation mechanisms — experimental-developmental in the West and centralized-normative
in the USSR — determined different development trajectories and practical effects of these models.

Keywords: neighbourhood, neighbourhood unit, microdistrict, garden city, urban planning
concepts, planning principles, modernism..
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Abstract. The complex story of Beirut's reconstruction after a 15-year civil war is seen as a
paradigm for post-war Ukraine. In the recovery of the capital of Lebanon, collaboration between the
public and professional sectors played an important role, acting as an alternative or complement to
state and commercial private strategies. In contrast to «Solidere» company commercial approach,
marked by "architectural amnesia” and the destruction of historical heritage, both public
organizations and professional communities of architects and historians advocate for the
preservation of cultural heritage as the basis for national reconciliation.

The emergence of public movements from the level of direct self-organization of the
population was complicated by the specifics of Lebanese society - the stability of ethno-
confessional identity and the corresponding political mobilization after the civil war. The dynamics
of interaction allow traditional elites to penetrate civil society and connect the possibilities of its
constructive participation in the reconstruction of the city.

The dominant "top-down" approaches were focused on the physical aspects of reconstruction,
and alternative approaches have also gained some development. However, they were conducted in
small settlements, because creating a holistic methodology for Beirut was beyond the current
capabilities of progressive research teams, and breakthroughs towards an effective humanitarian
approach to post-war reconstruction came too late.

Keywords: post-war urban reconstruction, urban development, professional-public
interaction, public participation, third sector, cultural heritage, Arab world, ethnic-confessional
stratification, archaeology.

Introduction. The scientific achievements related to the restoration and reconstruction of the
Lebanese capital are a significant contribution to the field of research devoted to the post-war
reconstruction of historical cities. In terms of the volume and comprehensiveness of the issues, this
achievement can be compared with the array of studies on the reconstruction of European cities
after World War I1. Due to the global significance of Beirut, the issues of its reconstruction have
gained wide international publicity, and among the publications, the works of foreign researchers or
the works of Arab authors carried out in Western scientific centres prevail.

The objective of the publication is, in particular, to search for approaches to further
development and improvement, in the perspective of rebuilding Ukrainian cities, of those practices
of interaction between professionals and the public that were used in Lebanon when organizing the
post-war reconstruction of Beirut.

Analysis of recent research and publications. A general overview of works containing
documentary evidence and attempts at historical and architectural research of the post-war
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reconstruction allows us to highlight key points around which professional and public interaction
was concentrated during this period.

Sociological criticism of the neoliberal path of urban development throughout the entire
period of reconstruction accuses the state policy of post-war reconstruction of the failure to
implement the declared priorities of post-war reconstruction — the reunification of Beirut and the
revival of the city centre (D. Perring) [1].

In parallel, heated discussions on the priorities and methods of preserving historical and
cultural heritage unfolded among professional archaeologists with the participation of the cultural
community. This discussion drew attention to the ignored heritage of the colonial era and the
achievements of modernist architecture (J. Tabet) [2].

Political opposition at the state and municipal levels of government tends to condemn the
company’s activities for illegal attacks on property rights, as well as for the fact that Solider, in
order to make way for the reconstructed centre, demolished more buildings than were destroyed
during the war.

The AUB Reconstruction Department (H. Al-Harithy) [*], established after the war, paid the
main attention to public participation procedures, expressing an interest in processes that would be
more grassroots and in analysing in terms of values of identity, memory and heritage; which should
not be forgotten in the rush for urgent reconstruction and under the pressure of commercial interest.

Informed, politically conscious and socially active architects are able to interact positively
with residents and public groups, initiating discussions and public action around the assessment of
successes and failures, heritage protection and capacity building, the identification of damage and
the development of compensation policies, as well as the role of the state and local government.

By subject area, modern studies of the post-war reconstruction of historical cities generally
may be divided into the four main groups, including economic concepts of the analysis of
restoration projects, then sociological and culturological concepts, and at last concepts related to
archaeological activity.

The emergence of a cultural-historical and environmental paradigm in modern urbanism has
updated the theoretical justification and practical initiatives for involving urban communities in
decision-making regarding urban development. In a natural way, this is the field of theory and
practice of public participation [4], [5].

Presentation of the main material. Lebanon is a small but densely populated and extremely
picturesque country with a rich history dating back to 3000 BC, a valuable cultural heritage,
including outstanding urban planning and architectural monuments of antiquity, the Middle Ages
and the Modern Age, with a developed network of international exchanges and a high concentration
of educational and cultural and artistic institutions. Until the last quarter of the twentieth century.
Beirut was the undisputed financial capital of the Arab world and one of the main tourist centres in
the Eastern Mediterranean.

The peculiarities of Lebanon's geography and its deep historical roots contributed to the
formation of a society unique in composition, which stands out in the Arab world for its
extraordinary religious and ethnic diversity. The Lebanese Republic owed its brilliant economic,
cultural and educational development in the period from gaining independence in 1943 to the
beginning of the 1970s to the political system of confessionalism, under which state power was
organized in accordance with the division of society into religious communities. But it was the
crisis of this artificial system in the mid-1970s that was one of the main reasons for the outbreak of
the tragic 15-year civil war [6].

The civil war brought about 170,000 deaths to Lebanon, 900,000 emigrated during the
fighting, up to two-thirds of the population was displaced, and the country's GDP was halved. Even
now, a third of the population remains below the poverty line due to the consequences of the war.
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In Beirut, by 1991, more than 60% of the urban fabric and public spaces had been destroyed,
and a half-kilometre-wide devastated area ran through the entire centre. The settlement structure of
social and ethno-confessional groups was radically changed, major infrastructure components were
destroyed, and half of the public schools were closed. The coastline was polluted and changed, and
in the former Central Business District only the rubble of destroyed buildings remained.

Key to this consideration is the working concept of public participation and the lineage of its
origins. In the life of any city, there are three main participants in socio-economic processes: the
local community, represented by local government bodies, investors (enterprises, private
companies, entrepreneurs, legal or natural persons, etc.) and the state (mainly in the form of local
state authorities). Each of these “players” has its own interests, rights and resources. The state in a
modern city disposes of only part of the resources. Moreover, the right to make decisions on issues
related to the implementation of specific projects that determine development does not belong to the
state at all, but directly to the investor or local authorities, and their competence and rights are
protected by law and, accordingly, guaranteed by the state itself.

The concept of public participation arose in the process of developing democracy as a system
of public administration. In the architectural and urban planning field, an important reason for the
spread of public participation practices was the requirements of progressive ideologists of urban
development to take into account the opinion of citizens when making (and later also when
developing) design decisions. [7], [8]

Over the century that has passed from the 1st quarter of the 19th to the beginning of the 20th
century, civil society, with the help of bourgeois revolutions, has been transformed from an idea, a
theoretical construct into a social reality. Starting from the middle of the 20th century, ensuring the
participation of citizens in the formation of the living environment has become the subject of
scientific research and attempts at practical implementation.

Facilitative design developed in the United States as a response to the circumstances and
demands of the time. In the middle of the last century, the concept of advocacy planning by Paul
Davidoff was born, as well as the ideas and practices of facilitative (participatory) design by Henry
Sanoff [9]. In the 1960s and 1970s, Sherry Arnstein created a seven-stage framework for
participation that is still relevant today. Practicing landscape architect and sociologist Randolph
Hester founded the Department of Environmental Democracy at the Department of Environmental
Design at Berkeley, where he implemented one of the largest collaborative design projects —
Mulholland Park in Los Angeles.

In 1969, the Environmental Design Research Association (EDRA) was established, an
international organization working at the interface of architecture, urban planning and design with
psychology and sociology.

Along with the practice of involving non-professionals in the creation of the architectural
environment, research on the methods and results of citizen participation in architectural and urban
planning design has developed, e.g. works by K. Alexander, N. Waits, C. Nevitt, G. Sanoff, etc.
Research by S. Arnstein, R. Graz, P. Davidoff, J. Jacobs, J. Turner, R. Svensson affects the legal
aspects and practice of interaction between government, society and the architect in the process of
creating the architectural environment, and contains a large amount of empirical material for the
development of principles of architectural design.

Public participation is generally viewed as a continuous process of interaction between the
institution or organization responsible for making a decision and citizens whose interests may be
affected by the direct or indirect consequences of the planned decision, as well as authorities at
various levels (state or municipal) competent to control the activity in question. Such interaction
includes, at a minimum:
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- measures that contribute to the full understanding of the public of the decision-making
processes of the responsible agency and the mechanisms for studying emerging environmental and
social problems;

- full information to the public about the status and stages of the development
(implementation of a project, plan or program, development of a policy or assessment of one of the
above), as well as about opportunities for obtaining information, submitting comments and other
ways of participation;

- active collection of the opinions of all interested citizens (stakeholders), their perception of
the goals and objectives of the project, as well as their preferences for the use of resources,
alternative development strategies and any other information regarding the decision made.

Firstly, the principle of public participation implies that the interests of all segments of society
should be represented and taken into account in the decision-making process. Secondly, it is about
the inclusion of citizens in the discussion and development of political, socio-economic, cultural
programs and projects, about local self-government, about influencing decision-making and
monitoring their implementation. Public participation is especially important when solving local
problems related to, for example, healthcare, the environment, education, etc., which politicians and
government officials often approach without detailed information and without feeling the conflict
"from within”.

Public participation, for example, is at the heart of the Aarhus Convention of the United
Nations Economic Commission for Europe “On Access to Information, Public Participation in
Decision-Making and Access to Justice in Environmental Matters”. [4] This convention, named
after the place where it was signed (Aarhus, Denmark, 23-25 June 1998), emphasizes three key
aspects of public participation:

— the right to access information

— the right to participate in decision-making and

— the right to access justice (including through non-judicial mechanisms).

Two main components can be identified that define the meaning of the concept of public
participation or participation. Firstly, participation as such is the participation of the population, of
course, in interaction with specialists from various fields and with representatives of the authorities,
in the development and adoption of project and management decisions [ 9]. Secondly, participation
in the vast majority of cases is associated with establishing and maintaining a balance of interests of
active (interested) parties. Specifically, in relation to urban development, the balance of interests is
a compromise between the parties achieved in the course of making decisions on preserving the
urban environment and/or introducing changes to the environment that in one way or another affect
the interests of many individuals and social groups.

Public participation in resolving urban development issues is implemented in a number of
procedures, among which the most widespread and stable are the conclusion of agreements of
intent, holding public hearings, non-legal advocacy, protective, alternative and arbitration planning,
public commissions for supervising the implementation of decisions, public relations activities,
game modelling of development, public investigations of completed projects, promotion of
community architecture [10], [11]. Each type of public participation procedure has its own specific
purpose in relation, in particular, to the stages of project deployment and/or investment programs.

This dynamic of mutual reinforcement allows traditional elites to infiltrate civil society, block
or co-opt its organizations, and extend their client networks to these organizations, thus limiting
their ability to participate constructively in the reconstruction of the city. Otherwise, third sector
organizations themselves would have to lead efforts to establish inter-confessional connections and
ways of political mobilization, including challenging the sectarian system. The analysis of this
phenomenon is devoted, in particular, to the article by Yanina Clark and Bassel Salloukh with the
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telling title “Elite Strategies, Civil Society, and Sectarian Identity in Post-War Lebanon” [12],
which analyses from a sociological perspective the reasons for the “stickiness” and influence of
historically constructed ethnic and confessional identities in Lebanese civil society.

The dominant top-down approaches were, according to the logic of the ruling developers,
focused mainly on the physical aspects of reconstruction. Nevertheless, alternative holistic
approaches have also developed, which to some extent take into account the complexity of socio-
economic, cultural and organizational issues related to the formation of the anthropogenic
environment. In particular, one can note the studies conducted on the material of settlements in
Lebanon destroyed during the civil war. Another thing is that such studies have been conducted
mainly on the material of small settlements. Developing the same holistic methodology for the vast
Beirut was clearly far beyond the capabilities of these research teams.

For example, the authors of a detailed analysis of the Lebanese settlement al-Burjain [13]
attempted to form an idea of the socio-cultural conditions of the communities before the disaster
and of the specific situations that arose after the war destruction. This analysis aimed to understand
the living conditions of the people, their needs and perceptions of the reconstruction of the village
and derived a set of principles, both specific and general, that should be guided in the process of
rebuilding this particular settlement. The reconnaissance was based on field research using a
qualitative approach that provides flexibility and responds to the practical conditions of this field of
research. The chosen methodology allowed for dynamic discussions with the studied community
and a better understanding of the local conditions. The development approach proposed for
reconstruction represents principles and good practices suitable for the reconstruction of settlements
in Lebanon in particular and in similar reconstruction contexts in general. Unfortunately, this and
similar breakthroughs towards a holistic humanitarian approach to post-war reconstruction in
relation to the reconstruction of the capital came too late.

Towards the end of this presentation, it should be emphasized that along with professional
analytics, it would be natural to expect certain forms of criticism, without the organizational and
educational role of which it is difficult to imagine any manifestations of participation. Critical
thought was deeply affected by the tragic events and consequences of the war and significantly
influenced the creation of an atmosphere of intense intellectual search around the problems of
reconstruction. This activity was formed throughout the post-war decade and captivated not only
Lebanese architects and researchers, but also intellectuals from many countries of the world.

Professor Sarah Makdisi from the University of California at Los Angeles, an American
literary scholar of Palestinian and Lebanese origin [, published her “critical investigation” entitled
“Claim for Beirut: Urban Narrative and Spatial Iden][tity in the Era of Solider” back in 1997, less
than three years after the formation of the Solider company. It can serve as a true reflection of the
hopes placed at that time on the projects for the reconstruction of Beirut. Makdisi records that the
core of the centre of Beirut has turned into a wasteland, and on thousands of square meters near
Martyrs' Square, few remnants of historical buildings remain, and several adjacent areas consist of a
mosaic of buildings intended for restoration and bare places where buildings or market complexes
once stood, the ruins of which have been bulldozed. The author then writes that “a bold new
reconstruction project has been launched, which, under the auspices of a single company
(‘Solidere’), promises to bring new life to the city center” and cites the company’s slogan: “Beirut —
An Ancient City for the Future” [14]. S. Makdisi’s “Critical Investigation” thus demonstrates
complete confidence in the official reconstruction program of the time.

Already in the first decade of the large-scale activity of Solider, it became increasingly clear
to historically, culturally and socio-politically oriented critics that the technocratic victory over the
consequences practically does not affect the deep causes of the destructive internal Lebanese
confrontation. This approach is demonstrated, for example, by Leila Fawaz and Samir Khalaf. Their
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“Civil and Non-Civil Violence in Lebanon: A History of Intercommunal Conflict” [15] is an
attempt to find a way out of the civilizational crisis that Lebanon and its capital are going through,
delving into the roots of complex and ancient civil, ethno-confessional and territorial conflicts in
Lebanese society, which, according to their reflection, were provoked by centuries of not only
internal divisions, but, at least to the same extent, by the confrontation of neighbours and great
powers whose interests intersected in the lands of the Levant.

Samir Khalaf is a Lebanese sociologist originally from Beirut, a professor at AUB at
Columbia University in New York, and has written extensively about the Arab world and Lebanon
in particular; in 2020, his book “The Heart of Beirut” was [16] included in the top ten books on
Lebanon. His co-author, Leila Fawaz, is a Lebanese historian, professor at Tufts University in
Boston, and founding director of the Fares Center for Eastern Mediterranean Studies there.

According to the authors, Lebanon’s national image has been associated with three sets of
irreconcilable phenomena for most of its political history: protracted and repressed hostility, the
resurgence of communal solidarity, and insurmountable dependence, and often subordination, to
external patronage or foreign intervention. By examining the persistence of these three fundamental
elements, one can better understand the destabilizing effects of the interaction between internal
divisions and external dislocations and, as a result, the changing shape and magnitude of collective
confrontations. Internal divisions are usually a by-product of deep cultural divisions inherent in
rigid communal, confessional, and other primordial segmentary allegiances. Added to these are the
unevenness of socio-economic and cultural changes and transformations, which have always had a
contradictory impact on the relative position of individual communities.

External sources are also controversial, influencing and divisive in at least three ways. First,
in previous and more recent episodes of collective strife, as the country became increasingly
embroiled in great-power rivalry, it was impossible to shield itself from the destabilizing effects of
such struggles. Disadvantaged and marginalized groups, victims of internal socio-economic
inequality or political neglect, sought external protection and patronage, while foreign states,
seeking to penetrate the region, were always willing to jump into the fray. Such intervention almost
always increased the polarization of factions and deepened the sources of hostility, and Lebanon has
repeatedly become the object and victim of this “inside-outside” dialectic.

Even more complex and multidimensional examples of critical analysis are demonstrated by
the next generation of critics who entered the arena of public interaction at the turn of the 2010s.
This multidirectional element of humanitarian criticism has such a relationship to the architectural
and urban issues under study that the spatial aspect is inherent in all the critical investigations
mentioned.

For example, Dr. Craig Larkin, Director of the Centre for the Study of Divided Societies
(CSDS) at King’s College London, in his essay “Transforming Beirut: The Confrontation of
Memory, Space and the Urban Imagination of Lebanese Youth” [17] analyses the centuries-old
endless capacity of Beirut’s urban space for reinterpretation and transformation as a result of
migration, conquest, trade and internal conflicts. Larkin focuses on the last three decades — the
violent self-destruction of the city centre, its commercial revival, and, at the turn of the 2000s and
2010s, the national contestations, when opposition political forces sought to mobilize mass
demonstrations and occupy strategic space. Larkin focuses his analysis on how post-war youth
remember, imagine, and spatially encounter their city. This approach could be called a kind of
sociological urban semiotics, as the author traces how the rebuilt urban landscape of Beirut, with its
remnants of war, places of displacement, and transformed neighbourhoods, on the one hand
influences identity, social interaction, and perceptions of the past, and on the other — how it informs
them.
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Drawing on an analysis of the social construction of perceived, meaningful, and experienced
space in the tradition of Henri Lefebvre and exploring the inherent tensions in postwar youth’s
encounters with history, memory, and heritage, Larkin presents a dynamic and complex urban
imagination of Beirut. The spatial-temporal continuum of urbanity explored highlights key sites
(namely the business centre, the rebuilt Solider and important temporal moments such as the 2006
Intifada of Independence) and reveals three recurring tensions evident in the engagement of
Lebanese youth with their city: dislocation and liberation, spectacle and participant, pluralism and
rupture. Craig Larkin aims to encourage a wider discussion about the nature of post-war
reconstruction and the construction of a restored public space against the backdrop of global
consumerism and heritage conservation campaigns. Also characteristic of this line of socio-cultural
critical analysis is the work of Dr. Sarah Fregonese from the University of Birmingham in England,
a researcher in political geography with experience in the study of the Middle East. Her findings
concern the connections between geopolitics, security and urban space, as well as how geopolitical
situations and events, primarily armed conflicts, affect on the everyday life of cities, their
anthropogenic environment and inhabitants.

The result of her penetration into the problems of the region from various sides was the books
“Vacations in the Danger Zone. The Intertwining of War and Tourism” (2018), “War and the City.
Urban Geopolitics in Lebanon” (2019) and “Demarcation in the Hearts: Everyday Urban Borders in
Beirut” (2019), numerous articles and essays, the publication of thematic collections, the
organization of public discussions, etc. In her texts and speeches, the issues of Lebanese wars and
reconstructions are considered, as in L. Fawaz and S. Khalaf, in a broad, at least interregional, scale
of the turbulent modern world.

In the 2012 essay “Urban Geopolitics in 8 Years. Hybrid Sovereignties, Everyday Life and
the Geography of Peace” [18] Fregonese connects geopolitical and urban issues. She critically
considers how urban events such as 9/11 and the Arab Spring have shaped the first two decades of a
century in which the majority of the world’s population will live in cities. This essay examines
current and potential future debates about the relationship between cities and geopolitics,
particularly urban geopolitics.

The content of this analysis is clearly closely related to those observed in the war and post-
war events in Beirut. In particular, the emphasis is placed on three relationships: between the city
and sovereignty; between official and everyday urban practices; and between violent and peaceful
geographies. The analyst points to three directions in which the topic of geopolitics and the city
could potentially be actualized. The first path leads to an assessment of the complex relations
between the state and the non-state (a clear allusion to the relations between the state and the
Solider project in post-war Beirut), which are becoming increasingly relevant and visible today. The
second concerns the geography of the everyday, the unofficial, the unplanned. The third marks the
possibility of a positive perspective, because it concerns the urban geopolitics of peace, rather than
focusing only on war and its avoidance.

Conclusions. After the cessation of hostilities, the activities of the authorities and businesses
in the restoration and modernization of the urban environment of Beirut have become widespread
and systematic. In parallel, various forms of public participation have emerged - the activities of
universities, third sector organizations, etc., as a reaction of the social element to the actions of the
state and municipal bodies. The initiation of interaction "from the top down" prevails. At the same
time, taking into account the spontaneous component and approaches to institutionalizing public
participation in the processes of urban renewal and development are equally important. The starting
point for the scientific reconstruction of the moments, processes and environment of the formation

56



Scientific Problems Of Architecture And Urban Planning. 2026. Ne 4 po3gin 1

of public participation is the fixation of the presence of institutional frameworks and mechanisms
for involving professionals and the public in co-participation in reconstruction work.

After the cessation of hostilities, the activities of government bodies and businesses in

restoring the urban fabric and, more broadly, normalizing and modernizing the subject-spatial
environment — acquire a wide scale and systematic nature. In parallel, various forms of public
participation appear, the sources of which are primarily the activity of university communities and
third sector organizations. Outwardly, this mostly looked like a kind of social element, as if the
“natural” emergence of public formations, although it was more likely a reaction to the targeted
actions of state and municipal bodies, that is, in interaction with the public, “top-down” initiation
prevailed.
The opposite possibility of the emergence of public movements in favour of reconstruction from the
level of direct self-organization of the urban population (the “grass roots level”, in American
terminology), was complicated by the specific conditions of Lebanese public life. This is about the
persistence of ethno-confessional (“sectarian”) identity and the corresponding methods of political
mobilization in Lebanon after the civil war. Research demonstrates a specific connection between
sectarian elites and civil society figures: on the one hand, reactionary elites pursue their political
and socio-economic interests, using civil society organizations close to them; on the other hand,
prominent civil society figures instrumentalize the features of the Lebanese “confessionalist”
political system and its structural resources to achieve their own advantages — organizational or
even personal.
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AnHotauis. CxnagHa ictopis BinOynoBu belipyra micist 15-piyHOi TpoMajsHCBKOI BiitHM
PO3MIISILIAETHCS SIK MapagurMa Juis MiciIBOEHHOI YKpaiHU. Y BiJHOBJIEHHI CcTONMII JIiBaHy BaXJIMBY
poib Bidirpana CHIBIOpals MDK JepKaBHUM Ta MNpoQeciiiHUM CeKTopamMM, BUCTYHAIOUYH SIK
anbTepHaTHBA a00 JOMOBHEHHS JI0 JEpXKaBHUX Ta KOMEPLINHUX MpHUBAaTHUX cTparerid. Ha BinMiny
BiJ migxony Kommadii «Solidere», BiI3HAUEHOTO «apXiTEKTYpHOIO aMHE31€I0» Ta PYyHHYBaHHAM
ICTOPUYHOT CHaAUIMHYM, HEeAepXaBHI oOprasizamii Ta npodeciiiHl CHOUIBHOTH apXITeKTOpiB Ta
ICTOPUKIB BHUCTYHaJM 3a 30€peKeHHS KYIbTYpPHOI CHAAUIMHM $SK OCHOBH HAIllOHAJHHOI'O
PUMHUPEHHS.

BuHukHEHHS TpOMajJCbKMX pYyXiB Ha piBHI Oe3nocepeaHbOi camMoopraHizaiii HaceIeHHS
YCKJIQHIOBAJIOCS ~CIENU(IKOI0 JIIBAHCHKOTO CYCHUJIBCTBA — CTAOUTBHICTIO eTHOKOH(]eciitHOT
IIEHTUYHOCTI Ta BiAMOBITHOIO MOJITUYHOIO MOOITI3AII€r0 MiCas TPOMAASHCHKOI BiiiHU. [lnHamika
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MOXJIMBOCTI HOTO KOHCTPYKTUBHOI y4acTi y pEKOHCTPYKIIi MiCTa.

JIoMiHYyIOU1 «HH3X1THI» MAX0au OylnM 30CepekeHi Ha (PI3MYHUX acleKTaX PEeKOHCTPYKIIII,
MPOTE aJbTEPHATHUBHI MIAXOAN TAKOX HAOYIIN AEIKOTO po3BHUTKY. [IpoTe mociimKeHHs P OBOAMUIHCS
y HEBEIMKUX HACEICHUX ITYHKTaX, OCKUIBKH CTBOpPEHHs IfticHOi mertomonorii st beiipyra
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Annotation. In the context of contemporary urbanization processes, climate change, and the
growing demand for high-quality and affordable housing, European cities are facing the need to
transition toward sustainable and integrated models of spatial development. One of the key forms of
such transformation is multifunctional residential complexes that combine housing, public spaces,
service facilities, and elements of green infrastructure. The aim of this study is to conduct a
comprehensive analysis of the architectural and urban planning foundations underlying the
formation of contemporary residential complexes and multifunctional residential ensembles in the
city of Karlsruhe as key elements of a sustainable urban environment, as well as to determine their
role in the transformation of the spatial structure, functional organization, and quality of the
residential environment within the framework of compact and integrated urban development.

The study applies a comprehensive architectural and urban-planning approach, including an
analysis of the urban structure of Karlsruhe, a typological study of residential and multifunctional
complexes, and an examination of key projects—BadenCarré, Rintheimer Feld, and Ettlinger
Tor. Particular attention is paid to issues of multifunctionality, the organization of public spaces,
the integration of social infrastructure, and the application of sustainable development principles.

As a result of the study, it has been established that contemporary residential complexes in
Karlsruhe form a qualitatively new type of organization of urban residential development based on
high density, multifunctionality, and orientation toward public transport. Such complexes contribute
to reducing transport dependency, improving the quality of the residential environment, and
enhancing the resilience of the urban structure. The findings confirm that the experience of
Karlsruhe can be regarded as a promising model for the transformation of residential development
in European and post-socialist cities.

Keywords: Karlsruhe; residential complexes; multifunctional development; sustainable
development; urban structure; block development.

Relevance of the Study. Under conditions of contemporary socio-economic, environmental,
and demographic change, European cities face a complex set of interrelated challenges, among
which ensuring access to high-quality and affordable housing while maintaining the resilience of
the urban environment occupies a central position [1]. Urbanisation processes, growth of the urban
population, changes in household structures, and increasing migration flows lead to higher housing
demand, especially in economically developed and innovation-driven European cities. In parallel,
requirements for the environmental performance and energy efficiency of buildings, as well as for
the rational use of land resources, are becoming more stringent [2].

In this context, traditional mono-functional residential development models typical of the
second half of the twentieth century are gradually losing their effectiveness. They often generate
excessive dependence on private cars, spatial fragmentation of the urban fabric, and degradation of
public spaces [3]. Contemporary urban planning practice is increasingly oriented toward compact,
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multifunctional, and socially integrated residential neighbourhoods, where housing is combined
with workplaces, services, educational facilities, recreation, and green infrastructure. Such
complexes are considered a basis for sustainable urban development and an instrument for
improving quality of life while minimising adverse environmental impacts [1].

These approaches are particularly relevant in German cities, where a consistent policy of
inner-city densification and limiting expansion into suburban areas is being implemented. German
cities serve as testing grounds for contemporary sustainable urban development models that
integrate multifunctionality, public transport orientation, and climate adaptation principles [4]. In
this regard, Karlsruhe is an illustrative case in which modern residential and multifunctional
complexes act as tools for transforming the urban structure, forming new integrated
neighbourhoods, and redeveloping former industrial and infrastructural areas.

The relevance of the study is also determined by the fact that, in academic literature and
planning practice, the principles of shaping such complexes in the context of specific cities are still
insufficiently systematised. This is particularly important for adapting and transferring successful
models to other European and post-socialist cities undergoing transformations of their housing
stock and spatial structure. The study of residential and multifunctional complexes in Karlsruhe is
relevant from both theoretical and practical perspectives, as it enables a deeper understanding of
contemporary trends in sustainable urban development and supports the development of
scientifically grounded approaches to the evolution of the urban residential environment in the
twenty-first century [1, 4].

General Problem Statement. Contemporary European urban development is characterised
by a shift from extensive territorial growth models to compact and sustainable development
strategies based on functional integration, increased density, and the provision of a high-quality
urban environment [5]. In this context, new-generation residential and multifunctional complexes
are becoming key elements of the city’s spatial organisation, shaping everyday life, mobility
patterns, and residents’ social interaction [6].

At the same time, in both academic research and planning practice, such objects are often
considered in a fragmented way—either from the perspective of architectural solutions for
individual buildings or as components of investment and development projects—without a
comprehensive analysis of their role in forming a resilient urban structure [7]. This approach does
not allow for a full assessment of the spatial, social, and environmental consequences of introducing
multifunctional development.

The problem is that the lack of a systemic architectural and urban-planning approach to the
study of residential and multifunctional complexes complicates the understanding of their real
impact on urban development. Under conditions of intensified construction, redevelopment of
industrial and infrastructural areas, and growing social and functional complexity of
neighbourhoods, such complexes should be treated as integral elements of urban morphology rather
than as isolated construction objects [5]. This is especially relevant for German cities, where
principles of inner-city densification, sustainable mobility, and functional mix are embedded in the
urban planning regulatory framework, yet implemented through a wide variety of design solutions.

Karlsruhe is a representative example of a city where processes of urban structural
transformation are closely linked to the development of residential and multifunctional complexes.
As a result of redeveloping former industrial, railway, and military areas, new residential
neighbourhoods are being formed that combine housing, workplaces, public spaces, and everyday
infrastructure. However, despite the evident significance of these projects, a comprehensive
scientific framework capable of evaluating how different development typologies, spatial solutions,
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and functional combinations affect urban resilience, social cohesion, and environmental
performance is still lacking [6, 7].

Thus, the scientific problem lies in the need to develop an integrated analytical approach to
studying residential and multifunctional complexes in Karlsruhe as structure-forming elements of a
sustainable city. Without such an approach, it is impossible to objectively assess their potential in
addressing key tasks of contemporary urban development—ensuring affordable housing, reducing
transport dependency, creating high-quality public spaces, and adapting the urban environment to
climate change. This problem defines the relevance and the direction of the present study [5].

Review of Recent Research and Publications. In 2020-2025, scholarly discussion on
residential and multifunctional complexes increasingly shifted from the analysis of individual
objects to the study of the neighbourhood as a resilient urban system. In contemporary European
research, such neighbourhoods are viewed not only as combinations of housing and retail, but as
complex hybrid structures that integrate local economies, social functions, and everyday mobility.
This is reflected, in particular, in the systematic review by Puggioni and Tontisirin (2025), “Mixed-
use Developments and Urban Megaprojects in the Global South...”, where the authors emphasise
that mixed-use is conceptualised as a broader model encompassing diverse urban functions and
sustainable space-use scenarios [8].

Analyses of the influence of the built environment on mixed land use show that combining
dense residential development with other functions correlates positively with indicators of
accessibility and social sustainability at the neighbourhood scale. In the study by Li et al. (2024),
“The Impact of Built Environment on Mixed Land Use: Evidence from Xi’an”, it is established that
physical parameters of development (density, street hierarchy, and the structure of public spaces)
are directly associated with the effectiveness of mixed-use models and their perceived sustainability
by users [9]. Although this example is outside the German context, the methodology and findings
are relevant for European—and specifically German—research focused on assessing environmental
quality in multifunctional neighbourhoods.

Furthermore, issues of sustainable redevelopment and brownfield transformation have
become increasingly important in urban research, especially in the context of “zero land take” goals
and enhanced environmental efficiency. In the work by Zheng and Masrabaye (2023), “Sustainable
Brownfield Redevelopment and Planning: Bibliometric and Visual Analysis”, a bibliometric
analysis of brownfield-related publications demonstrates a growing scholarly interest in integrated
planning models, environmental effects, and the social consequences of redevelopment [10]. The
authors note that in recent years, studies of mixed-use neighbourhoods increasingly include
assessments of how the reuse of former industrial and infrastructural sites affects the resilience of
the urban fabric.

Overall, the literature review for 2020-2025 indicates a clear shift in research focus from the
individual object to integrated neighbourhood systems, within which residential, public, and
economic functions are analysed within a unified sustainability framework. This is particularly
important for Germany and Europe more broadly, where mixed use, territorial regeneration, and
urban resilience have become central issues, and where redevelopment experience can provide a
methodological basis for further analysis of residential and multifunctional complexes, including
those in Karlsruhe.

Aim of the Study. The aim of this study is to carry out a comprehensive analysis of the
architectural and urban planning frameworks underlying the formation of contemporary residential
complexes and multifunctional residential ensembles in the city of Karlsruhe as key components of
a sustainable urban environment, as well as to determine their role in the transformation of the

62



Scientific Problems Of Architecture And Urban Planning. 2026. Ne 4 po3gin 1

spatial structure, functional organization, and quality of the residential environment within the
context of compact and integrated urban development.

Within this aim, residential complexes are considered not only as housing construction
objects, but as urban formations that shape neighbourhoods, public spaces, local infrastructure, and
everyday life scenarios. This approach makes it possible to assess their impact on urban resilience,
social integration, and environmental efficiency in Karlsruhe.

Research Objectives. To achieve the stated aim, the study addresses the following
interrelated objectives:

- to analyse architectural and urban typologies of residential and multifunctional complexes in
contemporary development in Karlsruhe and identify their morphological and spatial
characteristics;

- to examine the functional structure of these complexes, including the balance of residential,
public, commercial, and recreational functions, as well as the character of their spatial
organisation;

- to identify key principles of residential development in Karlsruhe in the context of
sustainable urban planning, including development density, public transport orientation, the
use of green infrastructure, and energy-efficient solutions;

- to assess the degree of integration of residential and multifunctional complexes into the
existing urban fabric of Karlsruhe, including their relationship with the street network,
public spaces, and transport infrastructure;

- to determine the impact of the analysed residential complexes on urban environmental
quality, social integration, and the formation of resilient urban neighbourhoods.

Main Body. Karlsruhe is distinguished by a unique urban structure formed ormed on the
basis of a radial-fan composition, within which the historic centre with the palace and the central
square functions as a spatial core from which the main streets and transport axes radiate. This
structure ensures a high degree of spatial legibility and contributes to a balanced distribution of
urban functions [11]. At the present stage of Karlsruhe’s development, this structure is being
complemented by processes of densification and reorganisation of peripheral and semi-peripheral
areas, primarily former industrial, railway, and military zones.

A well-developed public transport system—above all the tram-train network (the Karlsruhe
Model)—forms a resilient urban framework and provides high accessibility to new residential areas.
New residential and multifunctional complexes are concentrated along these transport corridors and
near transfer nodes, in line with the principles of transit-oriented development (TOD). As a result, a
polycentric urban structure is emerging, in which contemporary residential neighbourhoods assume
the role of new local centres of urban activity [11].

Several stable architectural and urban typologies of residential and multifunctional complexes
can be identified in Karlsruhe’s contemporary development. The most widespread is perimeter
block development with internal courtyards, which clearly delineates public and semi-private spaces
and creates favourable conditions for everyday social interaction. This typology is widely applied in
the redevelopment of industrial areas and results in dense yet comfortable urban blocks. Alongside
this, linear and comb-shaped residential buildings oriented along arterial roads and transport
corridors are used, as well as compact ensembles organised around internal pedestrian spaces. A
special place is occupied by hybrid buildings that combine housing with office, retail, and public
functions. Such projects create vertically and horizontally integrated urban environments, reflecting
current trends toward functional mixing and flexible use of space [11].
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The BadenCarré residential complex represents a demonstrative example of contemporary
high-density block development in the central part of Karlsruhe, implemented within the framework
of sustainable development and inner-city densification strategies (Innenentwicklung). The project
is based on the traditional German block morphology, with a clearly defined perimeter and a system
of semi-public internal courtyards that ensures a balance between private and public spaces. The
architectural and planning structure of the complex is oriented toward the creation of a high-quality
residential environment through a multi-level system of open spaces, including landscaped
courtyards, pedestrian passages, local public areas, and active ground floors. The internal courtyards
perform not only recreational functions but also act as elements of microclimatic regulation,
reducing heat loads and improving the environmental performance of the development.

The volumetric and spatial composition of the complex is characterised by variability in
building heights and fagade rhythms, which helps to avoid the monotony of dense development and
contributes to the visual articulation of the block. The use of contemporary materials combined with
a neutral colour palette ensures the architectural integration of the complex into the historically
established urban fabric without disrupting the scale or character of the surrounding development.
The functional structure of BadenCarré is based on a diversity of housing typologies—from
compact units for students and young professionals to family-oriented and adaptable dwellings—
thus supporting social differentiation and the resilience of the local community. The inclusion of
everyday services, office spaces, and public functions alongside housing strengthens functional mix
and generates an active urban environment throughout the day [11].

Accordingly, the BadenCarré residential complex can be regarded as a successful model of a
contemporary multifunctional residential development, in which architectural and urban planning
solutions are aimed at improving urban environmental quality, fostering social integration, and
supporting the sustainable development of central city areas.

The Rintheimer Feld project reflects a consistent approach to the formation of a residential
neighbourhood as an integrated urban unit, in which architectural, functional, and transport-
planning decisions are considered in close interrelation [12]. The neighbourhood is designed on the
principles of functional integration and local self-sufficiency, allowing it to be interpreted as an
example of sustainable residential development within the urban structure of Karlsruhe. Residential
buildings in Rintheimer Feld are organically combined with everyday infrastructure—retail
premises, childcare facilities, educational and social institutions—as well as a system of public and
semi-public spaces, corresponding to contemporary German approaches to neighbourhood
development [13].

Such functional composition ensures a high level of accessibility to essential services within
walking distance and creates an active urban environment at the neighbourhood scale. The spatial
organisation of the area prioritises pedestrian and bicycle movement. The street network has a
hierarchical structure that restricts through-traffic within residential zones, thereby reducing noise
and environmental impacts and aligning with the principles of sustainable urban mobility [14].
Internal neighbourhood spaces are designed as safe and comfortable environments for everyday
activities, social interaction, and residents’ recreation.

The architectural and planning solutions of Rintheimer Feld demonstrate an emphasis on
human-scale development, diversity of housing typologies, and the creation of a clearly legible
spatial structure. Taken together, these characteristics allow the project to be regarded as a resilient
model of a residential neighbourhood oriented toward reducing dependence on private cars and
improving overall urban environmental quality [12].

The Ettlinger Tor complex functions as a central multifunctional hub combining residential,
retail, office, and public uses. Its significance extends beyond that of a single project, as it
contributes to the transformation of central Karlsruhe by reinforcing its role as a business and social
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centre and demonstrating the potential for integrating large-scale mixed-use developments into the
existing urban fabric [15].

One of the key characteristics of contemporary residential complexes in Karlsruhe is a high
degree of functional mixing. Residential uses are complemented by retail, services, educational
facilities, and workspaces, which supports the formation of resilient local communities and reduces
the need for long daily commutes. This corresponds to the concept of the “city of short distances,”
within which residents’ primary needs are met within walking distance [13].

Social infrastructure—schools, kindergartens, healthcare and cultural institutions—is
integrated directly into the structure of residential neighbourhoods, enhancing their autonomy and
social resilience. Such solutions create the preconditions for the formation of strong local identities
and an overall improvement in urban quality of life [14].

The environmental resilience of Karlsruhe’s residential complexes is ensured through a
combination of energy-efficient building standards, well-developed green infrastructure, and the
rational use of land resources. Internal courtyards, green roofs, and stormwater management
systems contribute to improved microclimatic conditions and support the adaptation of the urban
environment to climate change [15].

From a spatial perspective, resilience is achieved through high development density, compact
neighbourhood layouts, and orientation toward public transport, which reduces reliance on private
vehicles, lowers emissions, and enhances the overall quality of the urban environment.

Conclusions. The conducted study has demonstrated that contemporary residential and
multifunctional complexes in Karlsruhe function not merely as housing developments, but as key
structure-forming elements of a resilient urban environment. Their development follows the logic of
compact and integrated urban growth, oriented toward the principles of inner-city densification,
functional mix, and sustainable mobility, in line with current urban planning strategies of Germany
and the European Union.

An analysis of Karlsruhe’s urban structure revealed that the location of new residential
complexes is closely linked to the city’s transport framework and to the redevelopment zones of
former industrial and infrastructural areas. This makes it possible to effectively integrate previously
underused sites into the urban fabric and to create new residential neighbourhoods without
expanding the city’s boundaries. Thus, residential complexes serve not only as a means of
quantitatively increasing the housing stock, but also as instruments of qualitative transformation of
the urban structure.

The typological analysis confirmed the predominance of block-based and hybrid
development, oriented toward the formation of systems of internal courtyards, pedestrian spaces,
and local public areas. Such spatial solutions contribute to improving the quality of the residential
environment, fostering socially resilient communities, and clearly delineating public, semi-public,
and private spaces. Multifunctional elements integrated into the structure of residential complexes
ensure everyday accessibility of services and strengthen the local identity of neighbourhoods.

The analysis of key case studies—BadenCarré, Rintheimer Feld, and Ettlinger Tor—
confirmed that contemporary projects in Karlsruhe demonstrate a high level of architectural and
urban integration as well as functional diversity. These complexes contribute to the formation of
new centres of urban activity, reduce residents’ dependence on private transport, and enhance the
social and economic resilience of the urban environment.

The environmental analysis showed that the resilience of residential complexes is ensured
through a combination of high development density, orientation toward public transport, the
implementation of energy-efficient technologies, and the development of green infrastructure. This
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approach reduces environmental pressures, improves microclimatic conditions, and supports the
adaptation of the urban environment to climate change.

Overall, the experience of Karlsruhe demonstrates that contemporary residential and
multifunctional complexes can be regarded as effective instruments of sustainable urban
transformation, combining economic feasibility, social integration, and environmental
responsibility. The obtained results may be applied in the development of strategies for housing
renewal and territorial redevelopment in cities of Europe and post-socialist countries.

Prospects for Further Research. Future research in the field of architectural and urban
planning formation of residential and multifunctional complexes is associated with the need for a
deeper and more multidimensional analysis of urban transformation processes under conditions of
sustainable development. First and foremost, it appears advisable to expand comparative studies
aimed at juxtaposing the experience of Karlsruhe with practices in other cities of Germany and the
European Union. This would make it possible to identify both universal patterns in the formation of
resilient residential neighbourhoods and specific features shaped by local socio-economic and
spatial conditions.

An important direction for further research is the analysis of the social dimension of
residential complex functioning, including processes of local community formation, spatial patterns
of everyday behaviour, and the impact of architectural and urban planning solutions on levels of
social integration and quality of life. Particular attention should be paid to issues of housing
affordability, diversity of household types, and mechanisms of social mix within new residential
neighbourhoods.

Further in-depth environmental research is also promising, particularly studies related to life-
cycle assessment of buildings, energy efficiency, carbon footprints, and the adaptation of residential
complexes to climate change. The use of digital tools—GIS, BIM, spatial modelling, and big data
analysis—can significantly enhance the accuracy and robustness of such assessments.

Additional attention should be given to the redevelopment of industrial and infrastructural
areas, within which residential and multifunctional complexes act as catalysts of spatial and
economic transformation. Research into governance mechanisms for such projects, interactions
between public and private stakeholders, and tools for resident participation could substantially
broaden the understanding of sustainable urban development models.

Finally, the findings based on the Karlsruhe case are of considerable interest for adaptation in
post-socialist cities, including cities in Ukraine, where the renewal of housing stock and the
revitalisation of urban areas are particularly pressing issues. This opens up opportunities for further
interdisciplinary and international research in the field of sustainable urban planning.
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AHoTanisg. B ymoBax cyuacHMX mpoleciB ypOani3amii, KIIMaTHYHUX 3MiH 1 3pOCTaHHS
noTpedu B SIKICHOMY Ta JOCTYIHOMY JKHTI1 €BPOMEWCHbKI MiCTa CTHUKAIOThCS 3 HEOOXITHICTIO
MEepexoay A0 CTaJMX Ta IHTETPOBAaHHMX MOJENeHl MPOCTOPOBOTO PO3BUTKY. OIHIE€I0 3 KIFOUYOBHX
dbopM Takoi TpaHchopMallii CTAIOTh KHUTIOBI O0araToQyHKIIOHAIBHI KOMIUIEKCH, IO MOEIHYIOTh
KUTIIO, TPOMAJICHKI TIPOCTOPH, 00 €KTH OOCITYrOBYBaHHS Ta CJIEMEHTH 3€JICHOI 1HPPACTPYKTYpH.
MeTor0 cTaTTi € BUSBJICHHS Ta HayKOBE OOTPYHTYBaHHS apXiTEKTYpPHO-MICTOOYIIBHUX MPUHIIUIIIB
dbopmMyBaHHS ~ KUTIOBHX  OaraTopyHKI[IOHATbHUX  KOMIUIEKCiB ~ micta  Kapimcpye sk
CTPYKTYPOYTBOPIOIOUHMX €JEMEHTIB CTajloi MICbKOi cepelld, a TaKOX BU3HA4YEHHS iX BIUIMBY Ha
Tpa"copMaIliro mpocTopoBoi, GPYHKIIIOHATLHOI, COMIAIEHOT Ta €KOJIOTIYHOT OpraHi3aliii Micta.

VY crarTi 3aCTOCOBaHO KOMIUIEKCHHM apXiTEKTypHO-MICTOOYIIBHUN MiJXiA, IO BKJIIOYAE
aHami3  Micekoi  cTpykTtypu  Kapicpye,  THHNONOTiYHE — JOCHI/DKEHHS  JKUTIOBHX 1
OaraToyHKIIOHATBHUX KOMILICKCIB, a TaKOX pO3IJIsA] KIKYOBHX MpoekTiB — BadenCarré,
Rintheimer  Feld Ta  Ettlinger Tor. OcobnuBy  yBary  NOpUAUICHO  IHTaHHAM
0araToyHKIIOHAJIHOCTI, ~ OpraHi3amii I'pOMAaJCbKHUX IPOCTOPIB, IHTErpamii  couiajgbHOI
1H(QPaCTPYKTYpH Ta 3aCTOCYBAHHIO NPUHIUIIIB CTAJIOTO PO3BUTKY.

VY pe3ynbTaTi JOCHIIKEHHS BCTAHOBJIEHO, L0 CydacHi KMTJIOBI KoMmiuiekcu Kapicpye
GbopMyIOTH HOBY MOJI€NIb  MICBKOTO  KBapTajgy, 3acHOBaHy Ha BHCOKIH  HIUIBHOCTI,
6araTo(yHKIIOHAJILHOCTI Ta Opi€HTallli Ha rPOMaJChKUil TpaHcHopT. Taki KOMIJIEKCH CHPUSIOTH
3MEHIICHHIO TPAHCIIOPTHOI 3aJIEKHOCTI, IMiIBUIIEHHIO SKOCT1 )KHUTJIOBOTO CEPEIOBUIIA Ta CTIMKOCTI
MiCbKOI CTpykTypu. OTpuMaHi BHCHOBKM MiATBEpAXKYIOTh, 110 jocBig Kapiacpye Moxe
po3rasaaTucs SIK MepCreKTUBHA MOJENb TpaHcpopmaiii KUTI0BOI 3a0yZ0BH B €BPOIEHCHKUX 1
MOCTCOLIATICTUYHUX MICTaX.

KurouoBi cioBa: Kapicpye, ®HUTI0BI KOMIUIEKCH, OararoyHKIliOHaIbHA 3a0y0Ba, CTAIUN
PO3BHUTOK, MiCbKa CTPYKTYpa, KBapTajbHa 3a0y/I0Ba.
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Abstract. In the article, the historical stages of the origin, destruction and restoration of
objects of the architectural and cultural landscape of the city of Baturyn, which urban development
is associated with the activities of five Hetmans of Ukraine — Demian Ihnatovych (1669-1672), Ivan
Samoilovych (1672-1687), Ivan Mazepa (1687-1708), Pylyp Orlyk (1710-1742) and Kyrylo
Razumovsky (1750-1764) are considered. It is noted that the restoration and reconstruction of the
architectural and cultural heritage of historical cities of Ukraine is one of the conditions for the
preservation and regeneration of the historical memory of Ukrainians.

The history of the urban development of Baturyn associated with the construction of the
fortress and its citadel, around which the urban environment of the medieval city was formed, as
well as its decline associated with the attack of the Moscow army, is studied. The period of revival
of the Hetman's capital is described, thanks to the state-building and economic activities of the last
Hetman of Ukraine Kyrylo Razumovsky in 1750-1764.

The history of the creation of the palace and park complex of K. Razumovsky by Charles
Cameron and Antonio Rinaldi, its neglect and revival at the beginning of the 21st century
simultaneously with other objects of the architectural and cultural landscape of today's Baturyn is
presented, namely: the citadel of the Baturyn fortress (1620); the estate of V.L. Kochubei with a
park area located within the ancient Cossack park (late XVII — mid - XIX). K. Razumovsky (1799-
1803) with a parish school (1897). Okhor No. 883.

The experience of successful implementation of the “Comprehensive Program for the
Preservation of Monuments of the State Historical and Cultural Reserve “Hetman's Capital” and the
Development of Social and Engineering and Transport Infrastructure of Baturyn Village” at the
expense of public-private partnership in the field of financing restoration and construction works is
described.

Keywords: architectural and cultural landscape of the historical city, reconstruction of the
Baturyn citadel, restoration of the palace of Kyrylo Razumovsky, architects Charles Cameron,
Antonio Rinaldi, Andrii Bilohrud.

Relevance of the study. Restoration and reconstruction of the architectural and cultural
landscape of historical places of Ukraine is one of the conditions for the preservation and
reproduction of the historical memory of Ukrainians. One of these places on the left bank is Baturyn
— the city where the origins of a special form of Ukrainian statehood — the Hetmanate — were born.
The study of the history of the organization of design and survey, construction and installation
works combines with archaeological research with the participation of public-private partnership is
relevant from the point of view of using practical experience in the reconstruction and restoration of
the lost cultural heritage and its return to the modern national fund of historical monuments of
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Ukraine.

Statement of the problem in a general way. Today, the shameful military actions of the
“Russian world” lead both to significant human losses, and to the destruction of historical
monuments along with the destruction of the architectural and cultural landscape of many cities,
which are national and cultural heritage and, without any doubt, an important component of the
reflection and formation of the Ukrainian identity of modern citizens of Ukraine.

The architectural and cultural landscape of a historic city is an integral territory that reflects
the interaction of nature and human activity, synthesizing historically formed natural and
anthropogenic components (relief, buildings, streets, squares, green areas, monuments) of a unique
city that carries cultural, aesthetic, historical value and shapes its identity. It is the spatial
combination of these elements, where architecture, urban planning and culture are closely
intertwined with the natural environment and create a unique image of the city.

The architectural and cultural landscape preserves the unique character of the city, its history
and spirit, while creating a harmonious and visually appealing space for guests interested in history
and culture, and forms a sense of belonging among the city's residents.

The historical objects of the architectural and cultural landscape of today's Baturyn are as
follows: a unique combination of natural relief (high terrace of the Sejm, ravines), and historical
and architectural heritage of the Hetman's capital, namely: the citadel of the Baturyn fortress
(1620); the estate of V. L. Kochubei with a park area located within the ancient Cossack park (late
XVII - middle XIX). Ohor. No. 1770; the Church of the Resurrection (church-tomb of K.
Razumovsky (1799-1803)) with a parish school (1897). Okhor No. 883; palace and park complex of
the estate of K. Razumovsky (palace (1799-1802).

The study of the historical experience of organizing design and survey, restoration,
construction and installation work on the revival of architectural and cultural landscapes of
prominent cities of Ukraine is undoubtedly valuable and useful for the development of practices for
the preservation of national historical and architectural heritage.

Analysis of recent research and publications. Historical cities have a significant cultural
resource and are an irreplaceable source of national cultural identity. Therefore, the problems of
preservation and reconstruction of architectural and cultural heritage have always been in the field
of view of domestic scientists. In recent years, the issues of preservation of historical urban
landscapes and urban environment, regeneration of valuable architectural and urban planning
complexes of historical cities have been dealt with V. Vechersky [1], M. Bevz [2], M. Hromova [3],
H. Osychenko [4], L. Prybieha [5] and other researchers. Most of the works actualize the problems
associated with the need to study the architectural and planning systems of historical cities and the
practical application of international and domestic experience in their preservation. The concept of
architectural and cultural landscape in the context of a historical city has not been sufficiently
studied. This article provides practical experience in organizing restoration and restoration work on
the objects of architectural and cultural heritage of the National Historical and Cultural Reserve
“Hetman's Capital”, which today reproduce the architectural and cultural landscape of the historical
city of Baturyn.

The purpose of this article is to analyze the urban development of Baturyn in the historical
aspect and the stages of construction, restoration and reconstruction of the objects of architectural
and cultural landscape — monuments of national cultural heritage related to the state-building
activities of five Hetmans of Ukraine — Demian Ignatovych (1669-1672), Ivan Samoilovych (1672-
1687), lvan Mazepa (1687-1708), Pylyp Orlyk (1710-1742), Kyrylo Razumovsky (1750-1764).
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The objectives of the study are to consider the historical stages of the urban development of
Baturyn as a north-eastern fortress of the Cossack state and the residence of the Hetmans of the
Left-Bank Ukraine, and to provide a detailed description of the problems, events, facts and
processes that preceded and took place during large-scale restoration and reconstruction work in
Baturyn.

Presentation of the main material. The history of Baturyn as a northern fortress and the
future residence of the Hetmans of Ukraine — the leaders of the Cossack state begins in 1576, when,
by order of the Polish king Stefan Batory [6], fortifications began to be erected on the steep slopes
of the Sejm River and a future military town was planned. The city was surrounded on three sides
by fortifications with an earthen rampart and an oak sharpener, on the fourth — protected by the
Seim River (see Fig. 1, a).

Fig. 1. Baturyn fortress of the early 18th century. (a) and Lithuanian Castle (b).
Reconstruction by V. Kovalenko. Artist S. Dmytrenko

Baturyn began to exist as the Hetman's capital in 1669. Then the Cossack elders at the
Hlukhiv Council, electing a new Hetman — Demian Ignatovych (1669-1672), decided to move the
hetman's residence from Glukhiv to Baturyn [7]. The construction of the fortifications of the
Baturyn fortress was completed by the new hetman Ivan Samoilovych (1672-1687) [8, p.8]. The
plot for the fortress occupied about 14-15 hectares [9, p.64]. The most fortified place on the
territory of the fortress was the citadel (Fig. 1, b) (“Lithuanian Castle”) with an area of about 1.3
hectares and dimensions of 100x130 m [7].

The city reached its highest elevation during the hetmanship of lvan Mazepa (1687-1708)
[10]. The period of his reign was marked in the history of Baturyn by the construction of city
fortifications, the construction of temples, a monastery complex, a brick Hetman's palace,etc.(Fig.2)
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Fig. 2. Baturyn during the time of I. Mazepa. Reconstruction plan [7, ¢.284]:

1 — Lithuanian castle (citadel); 2 - strength; 3 — Kochubey's house on the Black River; 4 — I. Mazepa's
castle on Honcharivka; 5 — the brick palace of I. Mazepa in the castle on Honcharivka

Within the fortress, a regular planning system was formed with the main longitudinal street,
which led from the Castle Gate to the Novomlynska (Sosnytska Gate) fortress. At least two streets
were still running in parallel, which were intersected by four transverse streets [11].

Due to this planning, quadrangular quarters were formed with very densely located estates of
small size - from 500 m? on the periphery of the fortress to 900 m? near the Lithuanian Castle (Fig.
2). The total number of estates on the territory of the city fortress was 200-250 and up to 1500
people may have lived here.

The spatial layout of Baturyn, as well as the exact location of many destroyed architectural
monuments of the city, was established due to archaeological research in 1996-2006. [12]. The
remains of ditches and a rampart were discovered, chronologically repeating the periods of
Baturyn's development. The basis of the body of the rampart was 3-4 lines of interconnected oak
logs (cages), ranging in size from 2.4x2.4 m to 2.8x3 m. In front of the entrance gate on the
northwest side, there were additional light fortifications in the form of a palisade. The remains of
wooden supports for the bridge crossing over the moat at the entrance to the main gate were also
found. They pointed out the exact location of the central entrance gate. The citadel itself was
surrounded by a moat up to 7 m deep and wide, which was filled with water. Behind the moat there
was an embankment of earthen ramparts, on which there were wooden fortified cages.20 m

With the beginning of the Northern War (1700-1721), the Hetman's artillery (about 315 guns)
was concentrated in the Baturyn fortress [13, p.12], Serdiuk regiments were stationed, about 5000
people in total [14, p.65]. Thus, at that time, the Hetman's residence was one of the most fortified
and protected by the most modern weapons. But after 1. Mazepa and Charles XII concluded the
Ukrainian-Swedish military agreement (1708), which guaranteed the Cossack state sovereignty and
independence in alliance with the Swedish Kingdom, the enraged Peter | sent troops to Ukraine led
by O. Menshikov. Moscow punishers captured Baturyn and staged a real massacre in it,
indiscriminately destroying all the inhabitants and burning the fortress and castle of I. Mazepa on
Honcharivka to the background [13, p.54].

A huge number of burials of 1708 were found on the territory of the citadel, as well as the
foundations of the seven-dome church of the Holy Life-Giving Trinity with a bell tower were found
and excavated.

In 1750, Kyrylo Hryhorovych Razumovsky became the Hetman of Ukraine, who returned the
capital status to Baturyn and built it up. On his initiative and investment of funds, a brick factory, a
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sawmill, cloth and candle manufactories were built, a hospital was opened, which for a long time
remained the only rural hospital in Ukraine [15, p.145].

In order to raise the status of Baturyn as the Hetman's capital, Kyrylo Razumovsky in 1752
decided to build a grandiose palace and park complex. A site for the construction of an architectural
ensemble was found on the outskirts of Baturyn. The complex began to be built by a construction
expedition headed by the architect A. Kvasov [9, p.284]. In 1755-1764. the architect A. Rinaldi,
contracted from Italy, designed a huge park and began the construction of a masonry palace
ensemble.

The palace complex consisted of a central building and two two-storey rectangular wings —
administrative and economic, which were located at a distance, as indicated by the remains of the
foundations, 57 meters from it and were united with the central building by a fence. The facades of
the wings were decorated with pilasters of the Roman-Doric order, the ends of which ended with
triangular pediments with Palladian windows in the tympanums [16, p.27-28]. During the
development of Baturin and the construction of the complex, all construction affairs were managed
by State Councilor Grigory Nikolaevich Teplov [18].

In the autumn of 1764, after the final abolition of the Hetmanship and political autonomy of
the Left-Bank Ukraine, Catherine Il forbade Kyrylo Razumovsky to visit his homeland. K.
Razumovsky managed to resume the construction of the Hetman's residence in 1794, when the
political passions around the Ukrainian Hetmanate were appeased. Returning to Baturyn 30 years
later, he created a grandiose palace and park ensemble designed by one of the leading architects of
Europe - Charles Cameron [18, p.66].

The architecture of the brick three-storey building of the palace by C. Cameron was designed
in the style of classicism (the first floor is in the style of Roman architecture). The building is
rectangular in plan, with avant-corps - rotundas in the center on elongated side facades. The
volumetric and spatial solution of the palace is designed for an equal perception of all facades. The
southwestern fagade with an eight-column Greco-lonic portico was raised to the level of the second
floor.

The palace was distinguished by its compactness and proportionality of the layout of halls and
rooms. The lower floor was occupied by a kitchen and service rooms, the second was occupied by
luxurious two-storey halls and a dining room, and the third floor was occupied by bedrooms and
dressing rooms. In the period from 1800 to 1803, the main construction work was practically
completed.

In 1803, Kyrylo Razumovsky died. None of his descendants lives in Baturyn and does not
take care of the inherited property. Over time, the palace complex gradually decays and collapses

(Fig. 3).
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Fig.3. The state of the palace of K. Razumovsky in 1910 (a), the remains of the palace and the
administrative wing (b) in 1912.

Further destruction of the ensemble was stopped by the protests of the public and the famous
artist Nicholas Roerich [19, p.72]. Therefore, in 1911, the remains of the palace complex were taken
over by the Society for the Protection and Preservation of Monuments of Art and Antiquity in
Russia.

In the same year, the restoration of the palace began [20], during which, on behalf of the St.
Petersburg Academy of Arts, the architect Andrii Bilohrud (Fig. 4) for the first time performed
measurements of the palace, developed a restoration project [17, p.42], according to which the roof
and domes of the avant-corps were restored in the palace - rotundas, cornices and floors in the
premises, the terrace of the rear facade was restored. The interiors were also partially restored.

A. Bilohrud's project provided for the redevelopment of two ceremonial halls from two-storey
to two-storey. A. Bilohrud made this decision to adapt the premises of the palace for residential and
public purposes.

Fig. 4. Design of the restoration of Kyrylo Razumovsky’s palace (a)
architect A. Bilohrud (6) in Baturin. 1912 — 1914

Thus, at the first stage of the restoration of the palace of K. Razumovsky, it was partially
possible to prevent the destruction of the load-bearing structures of the building and create
conditions for its further operation by various government departments.

In Soviet times, restoration work was resumed after World War Il. In 1947-1948,
conservation work was carried out under the leadership of N. G. Terziev by the Budmonument
Trust. However, due to lack of funds, the work stopped and was resumed only in 1968 by the
Ukrainian Special Scientific and Restoration Workshop (USNRVM) under the leadership of
architect I. Shmulson with the adaptation of the palace building for a pioneer camp, but they were
also not completed.

In 1978, specialists of the USNRVM under the leadership of V. Trehubov and L.
Abdrakhimov continued the restoration of the palace complex for a pioneer camp. Due to the lack
of adequate funding, the work was not completed.

With the independence of Ukraine, the third stage of restoration work begins. Thus, in
accordance with the Resolution of the Cabinet of Ministers of Ukraine dated June 14, 1993 No. 445,
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the State Historical and Cultural Reserve “Hetman's Capital” was created on the basis of the
Baturyn Museum of Local Lore, and in 1994 the design and survey work was resumed by the Kyiv
Institute “Ukrproektrestavratsiya” with the adaptation of the palace for a historical museum. The
authors' group was headed by L. E. Chekurda. It was decided to restore the palace with the division
of two ceremonial halls into two floors, as proposed by A. E. Bilohrud.

Restoration work began in 1995 by OJSC “Chernihivrestavratsiia” (General director Vialyi
Y.0.). The truss structures and the rafter system were strengthened and the galvanized steel roof
was installed. Joinery has been installed on the windows, heat supply networks have been installed.
Metal beams of the interfloor ceiling were made and installed in one of the ceremonial halls.

In 1997-1998, the reconstruction of the northwestern wing began. On reinforced historical
foundations, the basement and ceilings above it were built, as well as external walls were erected at
the level of the ground floor and partially laid lintels above them. However, restoration work was
again stopped due to lack of funds.

In order to obtain long-term financing of restoration works, the Chernihiv Regional State
Administration (the Head — Butko M.P.) submitted to the Government a proposal for the
development of a comprehensive program for the preservation of monuments of the State Historical
and Cultural Reserve “Hetman's Capital” and the development of social and engineering and
transport infrastructure of the village of Baturyn, which was subsequently approved by the
Resolution of the Cabinet of Ministers of Ukraine dated 17.08.2002 No. 1123 with an estimate of
uah 38.447 million.

The main tasks of the comprehensive program were as follows: conducting scientific and
archaeological research; works on conservation, restoration and museification of monuments;
landscaping of the village; creation of modern objects of the social sphere; improvement of the
technical condition of engineering structures and networks, road facilities.

The winners of the tenders were determined as the general contractors for the design and
restoration works: the corporation “Ukrrestavratsiia” (the President M.I. Orlenko) and the Kyiv
Institute “UkrNDIproektrestavratsiia” (the Director A.E. Antoniuk).

The planned types of work were supposed to be carried out in two stages. At the first stage in
2003-2005, it was planned to restore the palace of K. Razumovsky with two wings and to carry out
engineering networks; to repair the building of the General Court and to improve the territory of the
park; to restore the complex of the Resurrection Church-tomb of K. Razumovsky with a parish
school. The second stage of reconstruction of the Baturyn citadel was planned to be carried out
during 2006-20009.

In order to control the state funds allocated for construction, installation and design and
restoration works, by the order of the Chernihiv Regional State Administration, dated 03.06.2003.
No. 186, the composition of the Coordination and Supervisory Board in the amount of 9 people was
approved. The functions of the customer for the objects of the State Historical and Cultural Reserve
are assigned to the Department of Urban Planning and Architecture of the Chernihiv Regional State
Administration (the Head Pavlenko V.V.).

Projects for the restoration of architectural monuments were developed on the basis of
comprehensive historical, architectural, archaeological and field research. The original drawings of
the Baturyn Palace were in the archives of the Russian Museum of Architecture. A. V. Shchuseva.
They provided extremely valuable information on the functional zoning of the rooms and halls of
the palace, as well as the landscape layout of the entire palace and park complex.

A new stage in the revival of the architectural and cultural landscape of Baturyn took place
under the presidency of V.A. Yushchenko, on whose initiative the charitable foundation “Hetman's
Capital” was created (headed by M.P. Butko). Restoration work at the expense of the charitable
foundation has been intensified since April 2005.
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At one of the meetings, V. A. Yushchenko proposed to architects and sculptors to submit
proposals for the revival of the citadel and spatial and compositional design of the adjacent territory,
where it was supposed to monumentally perpetuate the memory of fighters for the independence of
Ukraine and prominent Hetmans. Subsequently, after discussing all the proposals, the option
proposed by the architect V.V. Pavlenko was finally adopted (Fig. 5).

Fig. 5. Architectural and planning concept of the reconstruction of the citadel by
architect V. Pavlenko:

1 — Resurrection Church-tomb of K. Razumovsky (1799-1803); 2 — Voskresenskaia School; 3 — boarding
school; 4 — Hetman's Palace; 5 — treasury; 6 — fragments of the defensive walls of the citadel; 7 — chapel; 8
— sculptural composition; 9 — commemorative cross; 10 — monument to I. Mazepa; 11 — sculptural
compositions; 12 - viburnum bushes

During 2005-2008, 84 meetings of the Regional Coordination and Supervisory Board were
held, at which a significant number of organizational, technological, financial and production issues
were considered.

In total, from April 2003 to July 2009, during the construction, installation and restoration
works on the palace complex, uah 73.03 million were spent. Including uah 55.2 million for the
palace, and uah 10.5 million of charitable funds; for outbuildings and landscaping of the territory
near them — uah 17.83 million from charitable funds. The cost of 1 m? of the restoration of the
palace was 24.8 thousand —3.4 thousand hectares. For the full completion of restoration and
construction work, about uah 23 million were lack in the prices of 2008, including: — on
strengthening the slopes of the high floodplain terrace, the main staircase down to the floodplain,
the pumping station with a sewer collector to the city networks.

Reconstruction of historical objects and improvement of the citadel territory was carried out
according to a separate project of UKkrNDIproektrestavratsiia, approved by the Chernihiv Regional
State Administration of 18.12.2008, No 440 in the amount of uah 70242.814, (including BMR-
33455, uah 3 thousand on the basis of a comprehensive conclusion dated 26.06.2008 No. 161, State
Enterprise “Ukrderzhbudekspertiza”). Of the specified total amount, uah 48 million were actually
disbursed, including uah 44.8 million - funds of the state budget and about uah 3.2 million — funds
of the Chernihiv Region Charitable Foundation.

Fragments of the working processes of the restoration of the citadel and the palace and park
complex of G. Razumovsky are presented in Fig. 6-7.
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Fig. 6. Reconstruction of defensive walls and fortifications of the Baturyn citadel (2008):
a — strengthening the slopes of the citadel; b — construction of load-bearing structures of defensive walls; ¢
— installation of the tower and covering of defensive walls.
Photo by V. Pavlenko

Fig. 7. Installation of columns of the southwestern fagade of the palace of K. Razumovsky (2008).
Photo by V. Pavlenko

Figure 8 shows the recreated historical buildings on the territory of the citadel, which were
erected on the sites of the remains of foundations found by archaeologists.

One of the very first to be restored was the building of the General Court, which survived the
fire of 1708 (Fig. 9). For construction and installation work on strengthening the foundation and
restoration of the estate and the house of Kochubei, uah 6.651 million were spent, including uah
4.51 million - charitable funds.

Figure 10, a shows the Resurrection Church-tomb of the last Hetman of the Left-Bank
Ukraine K. Razumovsky and the parish school. Uah 8.8 million was spent on the restoration of the
Resurrection Church, including uah 1 million from the budget of Kyiv. Uah 4.3 million was spent
on the restoration of the Resurrection School, including charitable funds of uah 2.4 million.

The marble tombstone over the crypt of the burial of the last hetman (Fig. 10, b, ¢) was
recreated using modern technologies of three-dimensional scanning from the surviving archival
original parts.

76



Scientific Problems Of Architecture And Urban Planning. 2026. Ne 4 po3gin 2

Fig. 8. Reconstructed historical buildings on the territory of the citadel (2012):
a — Hetman’s residence; 6 — treasury; ¢ — Church of the Resurrection of Christ;
2 — fortress well. (Photo of S. Zavatskyi)
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Fig. 9. Restoration of the building of the General Court of Left-Bank Ukraine: a — late 1940s —
early 1950s.; 6 — 1955; ¢ — 1973; 2 — 2012 (Photo V. Pavlenko)

Fig. 10. Resurrection Church (1799-1803, architech M. Lvov or A. Menelas) with a parish school
(a) (photo by V. Pavlenko 2010) and the appearance of K. Razumovsky's gravestone

(sculptor Ivan Petrovych Martos (1754-1835)) in 1919 (6) and copies scanned from original parts
(6). Author and works executor — M.S. Budzhuashvili, TONI M company. 2013 pix

All restored and restored architectural monuments and memorial objects of Baturyn (Fig. 8-
11) are part of the National Historical and Cultural Reserve “Hetman's Capital” and effectively
form a generalized image of the architectural and cultural landscape of the historical city.
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Fig. 11. General view of the reconstructed fortifications of the Baturyn Citadel (a), Palace of
K.Razumovsky (6) (photo of V. Pavlenko, 2011) and farm buildings (s)
(photo of S. Zavatsky, 2012)

For the reproduction of objects of the architectural and cultural landscape of Baturyn, a total
of uah 163.04 million were spent, including charitable funds of uah 57.7 million.

Conclusions. Thus, the successful restoration of the architectural and cultural landscape of
the historical center of Baturyn took place due to a combination of such factors as state policy in the
field of preservation of cultural heritage of Ukraine, financial support for restoration and restoration
works at the expense of public-private partnership, extensive purposeful organizational work of
local managers and creative and fruitful cooperation of a large team of archaeologists, architects-
restorers, monumental artists and builders — specialists — patriots of Ukraine.

The experience of implementing the Comprehensive Program is an example of successful
creative cooperation of a large team of like-minded people and patriots of Ukraine, aimed at
achieving the main goal - the idea of national unity of Ukrainians in an independent and sovereign
state.

The revived architectural and cultural landscape of Baturyn is an object of architectural and
historical heritage of Ukraine on a national scale, and the Baturyn National Historical and Cultural
Reserve “Hetman's Capital” with all its expositions is today and is recognized as one of the best
tourist centers of Left-Bank Ukraine.

Baturyn — the Hetman's capital today can be considered one of the places not only of memory,
but also of strength, which has a positive effect on the formation of national identity and historical
self-consciousness of modern Ukrainians.

Prospects for further research. Since the city of Baturyn played a significant role in the
history of the emergence of Ukrainian statehood as one of the directions of further research of its
urban development as a hetman's residence, it can be considered a scientific substantiation of the
reconstruction and architectural, planning and spatial structure of the castle and palace of Ivan
Mazepa on Honcharivka.
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Hayionanvnuu ynieepcumem « Yepuiciscoka nonimexuixay
eyn. llleguenxa, 95, m. Yepnicis, 14023, Ykpaina

AHoTauif. B cTarTi B pO3risSHYTO ICTOPUYHI €Tanu 3apOJKEHHS, 3HUIIIEHHS Ta BIIPOJKEHHS
00’€KTIB apXiTEKTypHO-KYJIbTYpHOTO JaHaAmadty micra barypuna, MicToOyAiBHHI PO3BUTOK SKOTO
MOB'sI3aHUM 3 MISUTBHICTIO 1’ sThOX ['eThmaHiB Ykpainu — Jlem’sina IraatoBuya (1669-1672), Iana
CamoitnoBuya (1672-1687), IBana Mazenu (1687-1708), [Mununa Opnuka (1710-1742) ta Kupuna
PoszymoBcbkoro (1750-1764). 3a3HaueHo, 110 BIJHOBJIEHHS Ta PEKOHCTPYKLIS apXIiTEeKTypHO-
KYJIBTYpHOI CHAJIIMHU ICTOPHYHUX MICT YKpaiHU € OJHI€I0 3 YMOB 30€peXeHHS Ta pereHeparii
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1ICTOpUYHOT TTaM’SIT1 YKPATHITIB.

JlocnipkeHo icTopito MicToOyaiBHOTO po3BUTKY barypuHa, moB’si3aHOro i3 OyIiBHUIITBOM
dopremi Ta i mUTaAEI, HABKOJIO SKUX (HOPMYBAIOCS MIChKE CEPEIOBHINE CEPEIHHOBIYHOTO MICTA,
a TakoX MOro 3aHemany, IOB’S3aHOTO 3 HANMagoOM MOCKOBCHKOro Biiicbka. OmucaHo mepion
BIJIPO/DKCHHSI T€TBMAHChKOI CTOJIMIN, 3aBISKU JICPKAaBOTBOPYOi Ta TOCIOAAPCHKOI HisUTBHOCTI
OCTaHHBOTO reTbMana Ykpainu Kupuna Pozymosceskoro B 1750-1764 pp..

HaBeneno icropito crBopenHs Yapnpzom Kameponom Ta AHTOHIO PiHampai mamaroBo-
napkoBoro komruiekcy K. Po3ymoBchKoro, 1oro 3aHem0aHHs Ta BIAPOKEHHS HA modyaTky 21-ro
CTOJITTA  OJHOYAaCHO 3 IHIIMMH OO0 €KTaMH  apXITEKTYpPHO-KYJIBTYPHOTO  JaHImadTy
croroHimHboro barypuna: muranen barypuncekoi dopreni (1620 p.p.); canubu B.JI. Kouy6Ges 3
MapKOBOKO TEPUTOPIEI0 PO3TAIIOBAHOK B MEXaX JaBHBOTO Ko3ambkoro mapky (kinemps XVII-
cepenmHa  XIX). Oxop. Nel770; Bockpecencbkoi uepkBu (uepkBu-ycunanpaumi K. T
PoszymoBcekoro (1799-1803 pp.)) 3 mepKoBHO-NIPUXOICHKOFO 1IK0JI0K0 (1897p.). Oxop Ne883.

Omnwucano nocBin yemimHoi peanizamii «KoMmruiekcHOT mporpamu 30€peeHHs Iam’sITOK
Jlep>kaBHOTO ICTOPUKO-KYJIbTYPHOTO 3aIlOBIIHUKA «['€ThMaHChKA CTOJIMID) 1 PO3BUTKY COLIaTbHOT
Ta IHKEHEPHO-TPAHCIIOPTHOI iIH(PACTPYKTYpH C.M.T baTypruHay 3a paxyHOK Jep:KaBHO-IIPHBATHOTO
napTHepcTBa B cepi piHaHCYBaHHS pecTaBpalliifHUX Ta OyaiBeTbHUX POOIT.

KurouoBi ciioBa: apXiTeKTypHO-KYIbTYPHHM JaHAMAPT iICTOPUYHOTO MICTa, PEKOHCTPYKIIiS
barypuncbkoi mmrazeni, pecraBpauis manamy Kupwmma PosymoBcekoro, apxitektopu Yapin3
Kamepon, AnTonio Pinanbai, Auapiit bizorpyn.
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Abstract. Sacred space is a unique type of architectural environment with historical
(temporal), social, cultural, semantic, ritual-functional, spatial-architectural, psycho-emotional
(perceptual), memorial, landscape, and ethical aspects that organize a visible and invisible
multilayered system. In the course of historical development, such spaces built the spatial structure
of the city and functioned as a center of socio-spatial interactions, collective memory, and identity.

Sacred territories have undergone a complex evolutionary path. Cultural, political, and social
changes have led to transformations and changes in functional purpose, as well as significant
destruction. Each historical stage has led to changes or the loss of sacred function, creating new
semantic and architectural-spatial layers. Given the current challenges, the regeneration of sacred
spaces requires a balanced approach that includes not only functional adaptation or restoration, but
also a careful analysis of historical and spatial layers. A scenario-based, variable, and flexible
approach is aimed at integrating a new purpose into the sacred space without losing its spiritual and
semantic meanings. The choice of the project concept for the scenario is justified by a number of
factors that will set the limits of permissible intervention in the sacred environment. Depending on
the types of sacred spaces, their historical evolution, architectural and functional transformations,
state of preservation, architectural and urban planning potential, there is a need to structure
approaches to their regeneration. The study considers the following typology of project scenarios
for the regeneration of sacred spaces: conservation-museum, hybrid sacred-public, adaptive-
cultural, landscape-memorial.

Confirmation of the feasibility of design scenarios for the regeneration of sacred spaces
predicts sustainable development, taking into account the visible and invisible layers of the
architectural environment. The prospects for the development of the scenario method will provide
the prerequisites for the creation of scientifically sound design solutions for the restoration of sacred
space.

Keywords: architectural heritage, sacred space, regeneration, design scenarios.

Relevance of the study. The relevance of the study is determined by the dynamic
development of urban structure transformations, which often leads to the complete or partial loss of
sacred heritage. A significant number of spiritual centers are in a state of “ruin,” without a
functional purpose, or have undergone unprofessional regeneration. This necessitates the search for
a typology of sacred territories, analysis of factors that influence the formation of design scenarios,
and the development of types of design scenarios for their regeneration, which will ensure
integration into the modern city and respectful treatment of the multi-layered system of the sacred
environment.

Analysis of recent research sources and publications. In current scientific practice, the
regeneration of sacred spaces is fraught with a complex set of problems in the context of the
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interrelationship between the typology of sacred spaces, heritage conservation theory, and adaptive
design scenarios for their use. In the context of global scientific practice, sacred objects are
considered within the framework of adaptive reuse and heritage-led regeneration approaches. They
are studied as a special type of architectural heritage with a particular emphasis on latent sacredness
(“spirit of place,” collective memory, identity). Contemporary architectural experience demonstrates
the development of variable design proposals that take into account not only material objects but
also the spirit of place [1.]. A significant contribution to the methodology of historical environment
regeneration was made by M. Bevz, whose work legitimized the scenario approach based on
regeneration theory. These approaches make it possible to interpret regeneration as a choice
between several conceptual models of development. This is the basis for using the project scenario
approach in the regeneration of sacred spaces [2.].

S. Tang emphasizes the multi-layered nature of space, taking into account the spirit of place
[3.]. The issue of the multidimensional system of cultural heritage values is explored by theorist
Jukka Jokilehto [4.]

The normative and theoretical basis for assessing the value and authenticity of objects is
formed by the Operational Guidelines for the Implementation of the World Heritage Convention
(UNESCO/ICOMOS, 2023) [5]. Guidance and Toolkit for Impact Assessments for World Heritage
(ICCROM/ICOMOS/IUCN, 2022) - documents that analyze the impact of changes on cultural
heritage [6.]. In the context of scenario planning, Sad Berenji, S., & Moazen, S., explored the
adaptation of sacred objects that have lost their original purpose, proposing a variety of
transformations of space and modes of use [7.]

A systematic interdisciplinary approach forms the methodological basis of the study, where
methods of urban analysis, phenomenological perception, and historical and cultural study of sacred
space interact. Structural-morphological analysis is used to consider the influence of the sacred
environment within the formation of the urban structure. Semantic analysis is used to reveal the
meaning and significance of spiritual centers. The scenario approach is used to develop concepts for
the regeneration of sacred spaces. The criteria for the formation of project scenarios for
regeneration are analyzed, which allows us to propose a typology of project scenarios for the
regeneration of sacred spaces and justify their practical applications.

Setting goals and objectives. To confirm the feasibility (potential) of project scenarios for
the regeneration of sacred spaces as a method of forecasting sustainable development, taking into
account the visible and invisible layers of the architectural environment.

To achieve this goal, the article sets out the following tasks:

« to consider the concept and types of sacred space as an object of regeneration;

« to explore the role of the scenario approach;

« analyze the factors that influence the types of project scenarios for regeneration;

« formulate a typology of project scenarios for the regeneration of sacred spaces in the

context of temporal layers and their level of preservation.

Main research material. Sacred space is an important factor in the development of the
historical and symbolic system of a city in the field of urban planning. The essence of sacredness
encompasses social, organizational, cultural, educational, and architectural-spatial functions, not
just religious ones. Sacred cores played an urban planning and formative role, around which the
transport and planning structure, public urban spaces, and urban landscapes developed.

Sacred space builds the city's unique morphology, defines its spatial cores, visual dominants,
hierarchical organization, and thematic markers. The structure of sacred environments gives the city
a meaningful orientation, and the spirit of the place and cultural evolution are engraved in the
material structure of space. The dichotomy of “sacred-profane” is the principle of structural
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organization of urban space. In this context, typical buildings create the backdrop of the city, while
sacred cores create symbolic and spatial dominants.

The sacredness of space is distinguished by its multi-layered system. Its elements are cult
complexes, places of memory, ritual routes, historical markers, and landscape, which constantly
interact. Sacred centers form “threshold” sectors of the city, defining their symbolism.

In the course of the city's historical evolution, sacred centers underwent visible and often
destructive changes. This led to the desacralization of the architectural environment. Using the
example of sacred spaces in Odessa, we can clearly see how the development of the urban structure,
demographic changes, military conflicts, and ideological processes led to the complete or partial
transformation of spiritual territories. It is worth noting that during the 20th century, during World
War | (1914-1918), the revolutionary events of 1905 and 1917, the civil war (1917-1920), and
socio-political upheavals, sacred spaces underwent destructive changes. In many cases, they became
targets of deliberate destruction with the aim of removing the sacred from the urban environment.
During the period of militant materialism, religious buildings or their elements, such as crosses, bell
towers, and domes, were dismantled, leading to the loss of the transcendent dimension. Religious
buildings underwent even more radical destruction—sacred paintings and altars were destroyed,
iconostases were dismantled, and objects of worship were burned. Temples were destroyed by
controlled demolition. There was a forced re-profiling of the sacred function. Churches became
clubs, sports halls, warehouses, and administrative premises. And this finally destroyed the
boundary between the sacred and the profane [8.].

As a result of these destructive transformations, a multi-layered system of sacred
environments has formed today. In this structure of layers, we can observe fragments of preserved
primary architectural forms, traces of losses, new functional layers, and layers of spiritual
dimension and collective memory. Awareness of the multi-layered nature of contemporary sacred
spaces prompts us to consider the main types of transformations, which differ in terms of the degree
of preservation, legibility of the spatial structure, and spiritual dimension. The urban space of
Odessa presents the entire spectrum of transformations: preserved or restored objects, destroyed
sacred spaces with partially preserved spatial structure, lost spiritual centers without spatial and
material traces, and completely destroyed ones.

Examples of preserved or restored buildings include the Transfiguration Cathedral (1808), St.
Alexius Church (1886), and St. Panteleimon Church in Kuyalnik. These are sacred buildings with a
restored spiritual function. Their authentic appearance has been recreated and their dominant role in
the urban space has been revived. The second group of sacred spaces, destroyed but with a partially
preserved spatial structure, includes the Church of the Ascension (1897), the Church of Constantine
and Helena on the Great Fountain (1901), and the Church of the Entry into Jerusalem on the
Tiraspol Outpost (1860). These objects show historical boundaries and the presence of planning
markers. The spatial composition has been lost. The following sacred spaces can be considered
completely lost (replaced): St. Michael's Cathedral on Moldavanka, Stretenska Church on Novy
Bazaar, Armenian Gregorian Church, St. Clement's Church. We see a complete loss of architectural
material, undetectable spatial landmarks of sacredness, and replacement with new buildings. An
example of destroyed sacred spaces is the Military Cathedral of St. Stephen (1912). This is a
deliberate ideological destruction of a sacred site. As a result, the city's skyline and identity are
losing their distinctive features. Each architectural environment requires an individual analysis of
spatial, social, cultural, and thematic factors. Therefore, the scenario approach is a relevant method
for proposing options for space regeneration and requires tools for working with a multi-layered
environment. Project scenarios are presented as comprehensive strategies for sustainable
development of the environment, taking into account manifest and latent layers. Compared to
classical approaches, scenario design is focused on modeling several options for spatial
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transformation, depending on the potential, preservation, and needs of society. In the context of
regeneration, design scenarios for regeneration establish strict boundaries regarding permitted
interventions, the nature of reuse, and the preservation of sacredness. They are not limited to
planning decisions, but also involve a semantic reading of space as a basis for forming design
decisions. Thus, space is viewed as a structure that is open to further changes and reinterpretations.

Design scenarios for the regeneration of sacred spaces require an analysis of the potential of
the architectural environment. The choice of regeneration concepts requires well-founded criteria
that will set the limits of permissible intervention in the sacred environment. As a result of the
analysis, the following factors influencing the formation of design scenarios for the regeneration of
sacred environments are proposed: religious and moral restrictions, urban environment, cultural and
historical potential, level of preservation of sacred use, and social needs. Religious and moral
restrictions influence the choice of scenario from the point of view of confessional canons. Ignoring
this criterion can lead to conflict and desacralization of the object. The urban environment is
important in choosing a design scenario. The location of the object navigates functional
transformations and sustainable development. If the object is surrounded by a public environment, it
is advisable to use a hybrid scenario. This will ensure a strong connection with the community. A
space located in peripheral or landscape areas requires a landscape-memorial concept. The cultural
and historical potential of the space justifies the level of intervention in the space. Depending on the
protected status of the sacred space, a range of adaptive design solutions should be proposed, taking
into account respect for sacredness. For example, if it is a monument of national importance, it
requires minimal architectural intervention, conservation, and preservation of its sacred function. If
the object has a lower degree of protection, the variability and permissible functional
transformations are expanded. The level of preservation of sacred use is one of the important
criteria that influences the choice of a design scenario. Spaces that have retained or partially retain
their ritual purpose require a hybrid approach, with clear zoning between the sacred and the
profane. Ruins require an adaptive-cultural or landscape-memorial scenario. Social needs play an
important role in the choice of design strategy. Functional transformations that respond to
community demands create social relevance and spatial development in the urban environment. In
other words, spaces can not only lead a ritual life, but also acquire educational and cultural
functionality. A prerequisite for effective regeneration is taking into account this diversity of
factors, which will ensure a balance between the sacred and the profane.

Depending on the types of sacred spaces, architectural and functional transformations, state of
preservation, architectural potential, and historical evolution, there is a need to structure approaches
to their regeneration. The study proposes a typology of project scenarios: conservation-museum,
hybrid sacred-public, adaptive-cultural, landscape-memorial. It determines the admissibility of
intervention and the path of further development. The conservation-museum scenario is an
approach that is appropriate for spaces that have preserved or revived their sacred purpose. The
scenario aims to preserve the original material structure and its meaning. Minimal intervention is
permissible, and new functions are secondary, encouraging the study and preservation of heritage.
There are a number of completed projects that demonstrate the implementation of the conservation-
museum scenario. This allows for an analysis of the project interventions and the nature of the
preservation.
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The example of the transformation of the sacred space into the Hagia Sophia museum (Fig. 1)
shows that architectural interventions were of a conservation and restoration nature. Attention was
focused on preserving the authenticity and scale of the space and emphasizing the role of the
domes. The interventions involved the restoration of mosaics and frescoes, taking into account the
preservation of Christian and Muslim layers. This enhances the reading of the historical evolution
of the monument. Tourist routes, engineering systems, and lighting are integrated and do not disturb
the hierarchy of the space. [9.] An example of regeneration based on the integration of

archaeological remains into new architecture is the Kolumba Museum (Fig. 2).

Examples of conservation-museum regeneration scenarios. Fig. 1 — Hagia Sophia, Istanbul,
Turkey. Fig. 2 — Kolumba Museum, Cologne, Germany. Fig. 3 — Cathedral of the Holy Cross
(Agdam).

This museum is located on the site of the ruins of St. Columba's Church. In this design
solution, we see not the restoration of the original structure, but the creation of a protective structure
around the ruins. The remains of the church are part of the exhibition. The superstructure is clearly
separated from the ruins, which allows for the interpretation of different eras. The design scenario
reinforces the sacredness, but without literal reconstruction [10.]. The restored Cathedral of the
Holy Cross (Fig. 3) is an example of regeneration aimed at conserving and reviving the material
fabric with minimal intervention. The restoration work consisted of strengthening the structures of
the building, reviving the legibility of the interior space without installing new volumes, and
restoring the frescoes. The sacred character was preserved with a clear focus on reflective
perception, with minimal transformations [11.]. Analysis of these examples shows that the
conservation-museum scenario is based on appropriate intervention, the possibility of restoration,
and preservation of the multi-layered nature of the space.

The hybrid sacred-public scenario involves the interaction of the sacred environment with
new functions, provided that its identity is preserved. This concept is appropriate for objects that
perform a religious function but have an active social life within the city structure. The main tools
of this project scenario are structured zoning of function and space. This ensures the harmonious
coexistence of the sacred and the public. This principle allows the sacred essence to be preserved,
while at the same time expanding the functional use of the object. A good example of combining
spiritual function with public life is St. Martin-in-the-Fields in London (Fig. 4). The facility
regularly performs a religious function, and public areas open for informal communication, a
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concert and music space, educational and lecture rooms, and spaces for charitable and social
services complement it. The space of this facility forms a multi-level functional structure [12]. The
regeneration of the Church of St. Nicholas (De Hallen) in Amsterdam (Fig. 5) combines religious
function with social programs. Here, the sacred facility is a quiet center amid the active life of the
city. The interaction between the sacred and the profane is evident [13]. Temppeliaukio Church
(Fig. 6) is a religious building, but it is also used as a concert hall. The building is designed in a
granite rock and covered with a copper dome. The organic space and its acoustic properties allow it
to serve as a concert hall without additional acoustic structures. In other words, the hybrid nature of
its use is evident in its form [14]. The former St. Peter's Seminary (Cardross), Scotland (Fig. 7) is an

interesting example of a hybrid sacred-public scenario.

Examples of a hybrid sacred-public regeneration scenario. Fig. 4 — St Martin-in-the-Fields, London,
United Kingdom. Fig. 5 — Church of St. Nicholas (De Hallen), Amsterdam, Netherlands. Fig. 6 —
Temppeliaukio Church, Helsinki, Finland. Fig. 7 — St Peter’s Seminary, Cardross, Scotland.

It is essentially a ruin that serves as a venue for educational and cultural events. Temporary
prefabricated structures, sound and light installations are used to implement this. No restoration is
planned. The object is perceived as a carrier of memory [15.]. The examples of regeneration
considered show that this scenario is one of the most balanced, as it is a living link between the city
and the sacred space.

An adaptive-cultural scenario is used for spaces that have lost their original religious purpose.
The goal is to adapt the sacred space to modern city life without destroying its sacred spatial form.
Mobile and temporary structures are often used, which can change the concepts of use. The sacred
space forms a multifunctional area where various activities take place, from exhibitions to
performing arts. For example, the Oude Kerk (Fig. 8) is a dialogue between history and the present.
It is the oldest preserved building in Amsterdam that has lost its ritual function. This space is used
as a gallery. Contemporary art does not replace the sacred atmosphere but interacts with it,
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emphasizing historical evolution [16.].
Examples of adaptive-cultural regeneration scenarios. Fig. 8 — Oude Kerk, Amsterdam,
Netherlands. Fig. 9 — Zeitz MOCAA, Cape Town, South Africa.

Zeitz MOCAA (Fig. 9) is a former grain warehouse that functions as a museum of
contemporary art. This example demonstrates the potential for regenerating environments that can
acquire a sacred essence. The adaptation involved significant transformations but preserved the
historical forms. The main task was to dismantle the central volume to form the vertical structure of
the building. Work was carried out on the organization of natural lighting. External interventions
were limited to the organization of entrances, observation decks, and engineering infrastructure. On
a city scale, it functions as a “cultural temple” that combines industrial, cultural, and symbolic
layers of space [17.]. The adaptive-cultural scenario shows that the loss of sacred purpose is not
desacralization, but rather a transformation into modern cultural forms while preserving the spirit of
the place.

A landscape-memorial regeneration scenario is appropriate when sacred buildings have been
destroyed or partially preserved. It aims to reinterpret the sacred territory rather than restore its
original image. The task of this concept is to create a space for silence, memory, and reflection.
Architectural interventions only emphasize historical traces, the topography of the place, and
symbolic markers. The ruins themselves are carriers of sacredness. Great attention is paid to the
landscape. Such territories often carry a memorial meaning. Hiroshima Peace Memorial Park (Fig.
10) is an example of regeneration where destroyed objects were deliberately not restored. They
serve as “unhealed wounds” for perception. The regeneration scenario focuses on the organization
of space that shapes the collective experience of memory. The project includes a spatial axis of the
complex that recreates the ritualized path of the visitor. Water elements of the landscape symbolize
purification. Green spaces not only serve a recreational function, but are also a metaphor for hope.
All objects in the park are designed in a restrained manner. They do not dominate, but support the
main spatial concept. This type of space has no temple, but carries deep sacred dimensions [18.]. A
radical example of the transformation of sacred space is Peter Eisenman's Memorial to the
Murdered Jews of Europe (Fig. 11). This project lacks memorial attributes. Here, architecture is
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perceived as a scenario of movement and perspective play.

Examples of landscape-memorial regeneration scenarios. Fig. 10 — Hiroshima Peace

Memorial Park, Hiroshima, Japan. Fig. 11 — Memorial to the Murdered Jews of Europe, Berlin,
Germany.
The composition consists of 2,000 identical concrete slabs that vary in height. This creates an
unfinished, individual experience for the visitor. This is reinforced by the absence of inscriptions,
ornamentation, and iconography. It also creates an absence of historical description. In the city's
structure, the transition from the profane to the memorial is imperceptible. This creates a constant
dialogue between the city and society [18.]. It can be emphasized that the landscape-memorial
regeneration scenario creates an environment that encourages collective historical experience.

Conclusions. Sacred space is a multi-level structure that combines physical and intangible
components: a spatial system, layers of evolution, collective memory, identity, symbolic meaning,
and the “spirit of place.” The historical evolution of the urban fabric has led to transformations in
spiritual environments: from fragmentary changes in the function of an object to its complete
destruction. This encourages us to view them as different objects of regeneration with
corresponding intervention strategies.

As a result of the study, it was analyzed that the regeneration of sacred spaces requires a
thorough analysis of historical and cultural potential, the level of preservation, the urban context,
religious and moral restrictions, and social needs. These factors model scenarios for the
regeneration of sacred space and show possible architectural interventions in the environment.

An analysis of implemented regeneration projects shows that the choice of a regeneration
scenario is not limited to the physical condition of the architectural space, but includes a study of
the semantic layers of the environment. The following typology of project concepts for the
regeneration of sacred spaces is proposed: conservation-museum, hybrid sacred-public, adaptive-
cultural, and landscape-memorial. The scenario approach enables the integration of sacred centers
into the modern structure of the city without losing the balance between the sacred and the profane.

Prospects for further research. Further scientific research is aimed at practical confirmation
of the typology of implemented design solutions for sacred spaces and analysis of the effectiveness
of the proposed regeneration concepts. The prospects for the development of the scenario method
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will provide the prerequisites for the creation of scientifically sound design solutions for the
regeneration of sacred space.
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AnoTanig. CakpaabHHH TPOCTIp € YHIKaJbHUM THUIIOM apXITEKTYpHOTO CepeloBHUINA 3
icTOpu4HUM  (TeMIOpajibHUM),  COILIAIbHUM,  KYJbTYPHHM, CEMAHTHYHUM,  PHTYaJIbHO-
(byHKIIOHAIEHUM, MIPOCTOPOBO-APXITEKTYPHUM, MICUXOEMOIITHUM (mepuenTUBHUIA),
MEMOpiaJIbHUM, JTaHTIIAQTHUM, €THYHHM acIeKTaMH, IO OpPraHi30BYIOTh BHIUMY 1 HEBHIUMY
OararomapoBy cucreMy. B mporeci iCTOPUYHOTO pPO3BUTKY Taki MPOCTOPH BUOYAOBYBAIU
MIPOCTOPOBY CTPYKTYPY MicTa Ta PYHKIIIOHYBAIIU SIK OCEPEAOK COIIaIbHO-TIPOCTOPOBHX B3a€EMO/IIH,
KOJICKTUBHOT IMaM’SITi Ta caMOOYTHOCTI.

CakpanibHi TepuUTOpil TMEPEKHMBATU CKIAJHUN NUIAX CBOJIONIl. BHacHmigok KyJabTypHUX,
NOJITHYHUX Ta CYCHUIBHUX 3MiH BigOymaucs TpaHcopmanii Ta 3MiHH (YHKIIOHAJIBHOTO
NpU3HAYCHHS, 3HA4HI pyiiHyBaHHS. KO)XeH iCTOpUYHHME eTanm MpU3BOJMB JIO 3MiH abo BTparu
CaKpaJbHOI (PYHKIIi CTBOPIOIOYM HOBI CEMAaHTHYHI Ta apXiTEKTypHO- MPOCTOPOBI HallapyBaHHS.
3 ornsay Ha CydacHi BHKJIMKH pereHeparlisi CakpalbHHUX MPOCTOPIB BHMAarae 3BaKEHOTO IiIXOMY,
SKUW BKIIIOYA€ HE TiMbKUM (PYHKIIIOHATBHOI amamTarlii abo pecraBpailii, a moTpedye peTeabHOro
aHalli3y ICTOPUYHO- MPOCTOPOBUX HamiapyBaHb. ClieHapHUIl, BapiaTUBHHM Ta THYYKHH MiIXi]
CIpSIMOBAaHWW Ha IHTErpaIlif0 HOBOTO MPHU3HAYCHHS B CaKpaJbHUN TpOCTip 0€3 BTpaTH HOro
JYXOBHHX Ta CMHCIIOBUX 3MICTiB. BuOip MpoeKTHOT KOHIIEMIIil CIIEHapil0 apryMEHTYEThCS PAIOM
(akTopiB, SKi BCTAHOBIISTH MEXI JOIMYCTUMOTO BTPYYaHHS B CaKpaJbHE CEPEIOBHIIE. 3aIEKHO BiJl
TUIIB CaKpaJbHUX MPOCTOPIB, iX 1CTOPUYHOI €BOMIOLIi, apXITEKTYpHUX 1 (YHKIIOHAIBHUX
TpaHchopMmaliii, ctany 30epeKeHHsI, apXiTEeKTYPHOTO Ta MiCTOOYIIBHOTO IOTEHIIATy, BUHUKAE
notpeda y CTpYKTYypyBaHHI MIAXOAIB 10 iX pereHeparii. ¥ IOCHIIKEHHI PO3IJISHYTa HACTYIHA
TUTIOJIOTIS TMPOEKTHUX CIICHApPiiB pereHeparii cakpalbHUX MPOCTOPIB. KOHCEpPBAIliHO-MY3eHHUH,
riOpuIHUI cakpalbHO-TPOMAJICHKHIA, aIallTABHO-KYIbTYPHUH, JIaHAIIAGTHO-MEMOPIaIbHUA.

[ligTBep/KeHHS JOUIBHICTI TPOEKTHHUX CLEHApiiB pereHepamii cakpalbHUX MPOCTOPIB
MIPOTHO3Y€E CTAIHMK PO3BUTOK 3 ypaxXyBaHHSM BUJAMMHUX I HEBHIUMHX HalllapyBaHb apXiTEKTYpHOTO
cepenoBuia. IlepcriekTUBHM PO3BUTKY CLEHApPHOTO METOoAy 3ale3redaTh MepeayMOBH IS
CTBOPEHHSI HAyKOBO-OOTPYHTOBAaHUX MPOEKTHUX pIllIEHbh MIOAO BiJHOBJCHHS CaKpaJbHOTO
POCTOPY.

KurouoBi cioBa: apxiTekTypHa cHajallMHa, CakpajJbHUHM MpOCTip, pereHeparis, creHapii
MIPOEKTYBaHHS.
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Annotation. The study addresses the issue of a comprehensive and systematic approach to the
formation and restoration of the visual image of post-war cities in Ukraine. It emphasizes that this
process extends far beyond architectural and construction tasks, functioning instead as a strategic,
multi-layered project of socio-psychological rehabilitation, cultural identification, and informational
resilience. The visual environment of a post-war city is interpreted as an active communicative
medium that influences collective memory, emotional well-being, and social cohesion, particularly
in societies affected by prolonged military conflict.

Special attention is paid to participatory practices as a key foundation for legitimacy,
inclusivity, and trust in post-war urban transformation. The research examines contemporary
methods of active public engagement, including co-design processes, community-based decision-
making, and the application of innovative digital tools such as virtual reality (VR). VR technologies
are analyzed as instruments for project visualization, inclusivity testing, risk mitigation, and the
achievement of social consensus prior to implementation, thereby democratizing the design process
and reducing conflict between stakeholders.

The paper proposes a comprehensive, multi-phase program that integrates long-term strategic
planning instruments, such as the development of urban master plans, municipal design codes, and
visual regulation frameworks, with tactical and operational solutions. These include localized
design interventions in specific urban areas (streets, squares, small public spaces, courtyards), rapid
urban improvement measures, and the creation of exemplary “postcard” views and selfie zones.
Such interventions are considered not merely as aesthetic enhancements, but as tools for shaping a
positive visual narrative, strengthening urban branding, and supporting psychological recovery
during and after the conflict.

Using Kharkiv as a case study, the research analyzes practical strategies for maintaining and
preserving a positive visual image of the city under conditions of active hostilities. These strategies
include the organization of safe festive, cultural, and memorial events, as well as temporary and
adaptive spatial interventions, which function as mechanisms for sustaining community morale,
reinforcing collective identity, and counteracting narratives of destruction.

The study concludes that post-war recovery presents a unique opportunity not only to rebuild
damaged infrastructure, but to achieve a qualitative transformation of the urban environment. This
transformation aims to produce cities that are more humane, resilient, visually coherent, and
socially inclusive, grounded in European values, cultural continuity, and active civic participation.
The findings contribute to the interdisciplinary discourse on post-conflict urbanism and may serve
as a methodological framework for policymakers, urban planners, architects, and local communities
involved in the reconstruction of war-affected cities.

Keywords: visual image of the city, architectural environment, participatory practices,
memorialization, social cohesion, psychological well-being, post-war recovery.
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Relevance of the research. The relevance of the topic is determined by the unprecedented
scale of visual and structural transformation of Ukrainian cities, particularly Kharkiv, which has
become an ‘“eastern fortress” and a symbol of national resilience. Damage to significant
architectural landmarks requires a rethinking of the city’s visual image not merely as an aesthetic
category, but as a key instrument of community resistance and psychological resilience.

Statement of the problem. The central problem of the study lies in the acute contradiction
between the need to preserve the historical authenticity of the urban environment and the urgent
demands of contemporary urban development under wartime conditions. There is a risk of a
disconnect between expert-driven visions and the real needs of residents, who require the “healing”
of damaged buildings in order to return home. In addition, there is a growing need to develop
effective mechanisms for public engagement (participation) in shaping the post-war image of the
city amid mass population displacement and persistent psychological stress. The formation of the
visual image is further complicated by the necessity to balance the narrative of a “city under fire”
with the creation of a positive brand of an innovative hub capable of attracting investment and talent
after the cessation of hostilities. Therefore, the development of a methodological model that
integrates VR-based tools for future visualization with principles of inclusivity is critically
important for overcoming the “demographic gap” and stimulating the return of citizens.

Analysis of recent research and publications. An analysis of recent studies and publications
indicates the formation of a multidisciplinary approach to the study of Kharkiv’s visual image.
Researchers examine the city not merely as an architectural object but as a dynamic symbol of
national resistance and a laboratory for post-war modernization. A number of studies focus on the
transformation of perceptions of key architectural landmarks. A central object of analysis has been
Derzhprom, which in 2024-2025 publications, including architectural guides and articles in The
Guardian, is presented as the “crown of the city” and a primary visual testament to Kharkiv’s
resilience. The narrative of “Kharkiv — reinforced concrete” is interpreted as a visual brand that
combines structural strength with the psychological endurance of its residents.

A significant portion of the literature is devoted to the development of the “Kharkiv Master
Plan” as a blueprint for rebuilding the country. Researchers, particularly within the
UN4UKkrainianCities initiative, analyze five pilot projects: heritage, the scientific quarter, housing,
industry, and the continuous ecosystem of rivers and parks. Contemporary studies examine urban
resilience through the lens of both physical infrastructure and social practices [1].

The project “Those Who Remained: Testimonies of Kharkiv Region Residents” examines
interviews with local residents, highlighting their attachment to the city as a key source of resilience
[2]. Underground urbanism is also explored: metro schools and underground hospitals “Kovcheh”
(“Ark”) are studied as new visual and functional standards for safe urban environments [3, 4, 5].

Recent publications also examine the process of toponymic cleansing and the decolonization
of Kharkiv’s visual space (renaming over 120 objects including metro stations) as a means of
reinforcing Ukrainian identity in the frontline region [6, 7].

The tasks of forming a harmonious and integral visual image of the city were addressed in our
earlier work, specifically in the paper “The complex program of forming the visual image of a city
(Kharkiv)” [8]. That study examined the problem of visual pollution of urban space, its saturation
with advertising and informational messages. The relevance of the issue was driven by the conflict
between architecture and advertising.

At the beginning of the war in 2022, the priorities concerning the image of the city shifted
radically. The features of the formation and perception of the city’s visual image were subsequently
examined in the context of the changes that occurred as a result of Russian aggression [9]. We have
also analyzed how the image of the frontline city of Kharkiv is shaped under conditions of
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unprovoked aggression through creative and artistic practices that communicate its suffering,
resilience, and struggle for freedom to international audiences [10].

Purpose. The purpose of the paper is to theoretically substantiate and develop a
comprehensive methodological model for the formation and maintenance of a positive, inclusive,
and resilient visual image of post-war cities in Ukraine, integrating the principles of participatory
design, psychological rehabilitation, and urban branding.

Research objectives. The research aims to conceptualize the role of visual identity as a
strategic resource for strengthening social cohesion and enhancing the psychological resilience of
communities in the context of post-war recovery. It also seeks to develop a typology and
methodology for the implementation of participatory practices that ensure the legitimacy,
transparency, and functional adequacy of public space reconstruction projects. In addition, the study
focuses on formulating key principles and operational algorithms for the creation of a
comprehensive visual recovery program.

The research methodology involves systems analysis and synthesis (decomposing the
problem of visual identity into components — architecture, urban amenities, marketing, psychology
— and integrating these components into a holistic comprehensive program); the case study method
(examining a pilot city to analyze implemented local projects); visual analysis and monitoring of
changes in the urban landscape; as well as project-based modeling (development of proposals,
testing the use of virtual reality tools, and conducting simulated participatory workshops).

Presentation of the main material.

1. Transformations of the city’s visual image in the first days of the aggression.

The outbreak of war instantly erased the familiar image of a once-flourishing and vibrant city.
Visual evidence of the threat appeared in windows covered with protective tape, which later, after
missile strikes, turned into empty voids or were hastily boarded up with plywood. The struggle to
preserve cultural identity manifested itself in the “armor” of sandbags with which communities
protected their key architectural symbols. In particular, the monument to Taras Shevchenko in
Kharkiv was concealed under special structures made of protective netting. This imagery —
barricaded monuments in Kyiv, Odesa, Dnipro, and Zaporizhzhia — became a central artistic motif
in patriotic design and poster art, transforming into a recognizable brand of national resilience.

Outdoor advertising in Ukraine radically changed its format, shifting from a commercial tool
to an instrument of information warfare and psychological pressure on the enemy. Outdoor
advertising operators, such as “RTM-Ukraine”, and creative agencies (notably Banda Agency)
widely displayed patriotic visuals and direct messages addressed to Russian soldiers [11]. “Advisor
to the Ukraine’s Minister of Internal Affairs, made an appeal to owners of outdoor advertising
objects (billboards, light boxes, advertising structures on walls of buildings) to place the appropriate
inscriptions on their own, without any approval, without embarrassment in expressions. The most
common were signs with the direction where to go to the Russian troops. The most popular
destination is the meme expression “Russian warship, go f—k yourself” from the defenders of Snake
Island. On other billboards, Ukrainians offer the occupiers to leave their lands, rather than follow
the criminal orders of Russian president Vladimir Putin: “Russian soldier, stop! How will you be
able to look your kids in the eyes? Go away! Stay human”, “Ivan, has your mother already known
that you are killing Ukrainians?”, “Putin lost. The whole world stands with Ukraine. Most messages
to Russian soldiers in Ukraine were urging them to leave “without blood on the hands” etc.” (Fig. 1)
[9, p.14].
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Fig. 1. Billboards and posters with appeals to Russian soldiers (Source: https://poltava.to/news/64982/)

The media representation of Kharkiv during the first years of the war evolved from the image
of a besieged city to the status of an unbreakable “eastern fortress,” based on a combination of
military resilience and active cultural diplomacy. The main symbol of this resistance became the
narrative “Kharkiv is reinforced concrete,” which equates the strength of its residents with the
endurance of iconic reinforced-concrete structures such as the Derzhprom building, which remains
an embodiment of power even after enemy strikes [12]. This concept of resilience has been actively
promoted by the media through literature, particularly collections of interviews with the heroes of
the city’s defense, as well as through musical projects that reinforce the perception of the city as an
unshakable shield of the country.

The visual language of journalism emphasized the continuity of life through sharp contrasts:
the everyday life of residents set against the backdrop of the consequences of shelling, the
development of a network of safe underground schools, and the bright illumination of frontline
streets. Owing to the work of “Kharkiv Media Hub”, the city became a key center for foreign
media, while the presentation of cultural heritage at prestigious international forums, together with
visionary rebuilding plans, enabled Kharkiv to effectively counter enemy disinformation and the
propaganda of fear.

The ruins of destroyed buildings, shell craters, plywood-covered window openings, and walls
with damaged surfaces became a visual backdrop for the professional work of street artists and bold
experiments by active residents. Back in June 2022, 16-year-old graduate of Kharkiv Secondary
School No. 134, Valeriia, was photographed in a red evening dress against the background of her
destroyed school on the day when the graduation party was supposed to take place. The photograph
captures what remained of the canceled graduation ceremony — the red dress and the ruins of her
former school (Fig. 2.1) [13].

Valeriia’s idea was picked up by her schoolmates. Nine graduates danced a waltz amidst the
ruins of their school. The final school dance was performed to the song “Mriya” (meaning:
“Dream”) by Jerry Heil which was called in honor of the legendary Ukrainian Aircraft — Antonov
An-225 “Mriya” (the heaviest aircraft ever built with the largest wingspan) destroyed by the
invaders. Volunteers Anastasia Grachova and Anton Sokolov held a wedding photo shoot in central
Kharkiv, set against buildings destroyed as a result of Russian shelling. The photograph was ranked
among the 20 best images of 2022 by the British newspaper The Guardian (Fig. 2.2).
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Fig. 2. Photoshoots among the ruins of Kharkiv: 1) the graduate near her destroyed school (Source:
https://www.rainews.it/articoli/2022/06/ucraina-storia-valerie-ragazza-vestita-di-rosso-ballo-tra-le-macerie-
di-kharkiv-122096d5-1df6-49aa-b556-9900937845f9.html);

2) newlyweds (Source: https://www.theguardian.com/lifeandstyle/2022/dec/28/the-best-photographs-of-
2022-and-the-stories-behind-them)

In response to Russian aggression on the cultural front, street artists create their works on the
walls of damaged buildings. On the surviving wall of a destroyed high-rise in North Saltivka
neighborhood of Kharkiv, a volunteer from China, 25-year-old Richard Chung, drew a picture of a
soldier bringing a bright future. Richard came to Kharkiv to help displaced people from the front-
line areas of the region. Within a few weeks, he has created seven art objects in the city [14].
Bandit, the street artist from San Clemente, has also added art to bullet-riddled, bombed buildings
of North Saltivka. He has created postcard murals as a sign of gratitude to the defenders of Ukraine.
Patched holes in the concrete wall above them serve as a reminder of the shelling of 2022 [15].

On the damaged facade of the Kharkiv Academic Theater of Musical Comedy, a mural
dedicated to the Armed Forces of Ukraine was created. The facade of the theater was damaged by
fragments of a Russian missile on August 23, 2022 — Kharkiv City Day. The explosion caused all
the windows in the building to blow out, so the theater management covered them with plywood
panels, which were painted by the chief artist. In the portraits, he depicted theater actresses wearing
blue and yellow clothes. They are looking hopefully at the sky. In addition, the mural features a
trident, a black curtain — the gates of the theater of military operations, a tank, the Derzhprom
building, and a glove of a Ukrainian Armed Forces fighter. Besides supporting the patriotic spirit,
the murals greatly enliven the “gray” urban space, and even the windows boarded up with plywood
don’t look so depressing. Due to the full-scale Russian invasion of Ukraine, the musical comedy
theater has stopped performances. Since March 2022, the artists have been performing in shelters,
sanatoriums with displaced people, and for the military. Only in the metro they performed more
than 20 concerts in the spring of 2022 [16].

On the eve of the 300th anniversary of the Ukrainian philosopher Hryhorii Skovoroda, artists
from the “Culture Walls” movement visited Kharkiv. They painted graffiti “Skovoroda’s Letters”
on the boarded-up windows of the hotel “Kharkiv’ on Maidan Svobody (Freedom Square) [17].
The “Culture Walls” movement was created by the initiators of the “Cultural Forces”, a unit that
provides cultural and psychological support to the Ukrainian militaries. The leader of the “Cultural
Forces”, poet, musician, TV presenter Mikolai Sierga, called on Ukrainian artists to join the
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“Culture Walls” movement to create murals in de-occupied cities. The project already involves
artists from Odesa, Kharkiv, Kyiv, and Rivne.

Many Kharkiv street art artists are currently working outside the city. Anastasiia Khudiakova,
the author of many murals, including “The Whale” (a triptych on the end walls of three connected
sixteen-story buildings, recognized in the Ukrainian Book of Records as the largest street art piece —
1375.74 sq. m), is creating patriotic murals in Vynohradiv, Zakarpattia. Kharkiv artist Sonya
Moroziuk is working in Kyiv. Her mural “What’s cooler than a family of 44 million?” is dedicated
to the unity of Ukrainian people. It is about Ukrainians on the front lines and in the rear, about
mutual support and joint efforts for our victory. The “Kailas-V” art group has implemented a
number of projects in Kyiv, Chernivtsi, Cherkasy, Bakhmut, Izium, Avdiivka, Enerhodar, and
several other Ukrainian cities. In Kyiv, “Kailas-V” is known, in particular, for murals the “Saint
Javelina”, “Mykhailo Hrushevskyi”, and “Pavlo Skoropadskyi”.

The works of the well-known Kharkiv artist Hamlet Zinkivskyi are especially popular in the
city. His street art is distinguished by its graphic style and original texts. Hamlet began painting on
the streets of Kharkiv in 2007. Over time, his monochrome graphic works with philosophical
inscriptions have become an integral part of the urban landscape. Most of all Hamlet values in his
work the dialogue with the viewer and calls himself a street artist: despite personal popularity,
participation in art projects, and demand for his works, he continues to paint on the streets of his
city [18].

With the beginning of the full-scale war, Hamlet’s works have taken on a new significance.
After the de-occupation of the Kharkiv region, the artist’s graphic works first appeared in Izium,
and then in Kupiansk. The artist often chooses free surfaces for his works — fragments of urban
development, as well as shop windows or windows shattered by explosions and boarded up with
oriented strand boards (OSB panels), mainly in the central part of Kharkiv, which was heavily
damaged by cluster scattering projectile and missile attacks (Fig. 3).

Fig. 3. Works by Hamlet Zinkivskyi:
1) “Hellish hospitality” on the damaged facade of the Kharkiv City Council;
2) “Keys miss their doors”; 3) “The conclusion of the commission: Fit for life”
(Source: Photos by Mykhaylo Averbakh)
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Hamlet believes that street art adds additional attractions to the city and creates new
meanings. He is convinced that art should have an impact. And life is not about how many years
you can live, but about what you can bring to the world during those years. It is necessary to
constantly think about how to make the world a better place [19].

2. Kharkiv in the fourth year of the war.

When the war has been going on for four years, and its end remains unpredictable, it is
important to document the main, so to speak, perspectives or viewpoints of phenomena, symbols
and events occurring at this stage in Kharkiv and creating its composite (visual, mental and
behavioral) image. The second, no less important goal of this paper is to reveal and convey the
events of the terrible war taking place in the 21st century in the center of Europe. And at the center
of these historical narratives are people who, despite all challenges, pressures, losses and suffering,
live, resist, fight, create and hope for a victory of peace, justice and freedom, a victory for the entire
civilized and democratic world.

Three years after Russia’s full-scale invasion of Ukraine, the United Nations, in cooperation
with the Government of Ukraine, the World Bank Group, and the European Commission, has
released an updated joint Rapid Damage and Needs Assessment (RDNA4) for Ukraine. As of
December 31, 2024, the total cost of reconstruction and recovery in Ukraine over the next decade is
estimated at USD 524 billion, which is approximately 2.8 times Ukraine’s nominal GDP for 2024.
According to current estimates, 13 percent of Ukraine’s total housing stock has been damaged or
destroyed. Across all sectors, the greatest destruction has occurred in Donetsk, Kharkiv, Luhansk,
Zaporizhzhia, Kherson, and Kyiv regions, which together account for about 72% of total damage
[20].

Particular concern is raised by the condition of infrastructure facilities. The Kyiv School of
Economics (KSE) has published data from its latest study indicating that, as of November 2024,
direct damage inflicted on Ukraine’s infrastructure had increased to nearly USD 170 billion. The
largest share of total direct losses was suffered by residential buildings (USD 60.0 billion) and
transport infrastructure (USD 38.5 billion). A total of 209,000 private houses, 27,000 apartment
buildings, and 600 dormitory buildings were damaged or destroyed. During the same period, more
than 26,000 km of roads were damaged or destroyed, with estimated losses of USD 28.3 bhillion.
Losses in railway transport amount to USD 4.3 billion, port infrastructure to USD 0.85 billion, and
the aviation sector to USD 2 billion. Direct losses of private passenger vehicles are estimated at
USD 2.2 billion (260,000 vehicles destroyed or damaged).

Ukraine’s energy sector has lost USD 14.6 billion. Industry, construction, and the service
sector have suffered losses totaling USD 14.4 billion. Nearly 500 large and medium-sized private
and state-owned enterprises have been destroyed or severely damaged. The agro-industrial complex
has also sustained significant damage: more than 130,000 units of agricultural machinery have been
lost, 4 million tons of grain storage capacity destroyed or damaged, and 16,000 hectares of
perennial crops affected. The forestry sector has suffered major losses as well, with 298,000
hectares of forest damaged due to hostilities and fires. Losses to educational infrastructure are
estimated at USD 7.3 billion. During the period of the full-scale invasion, more than 4,000
educational institutions have been damaged or destroyed, including 229 schools, 110 kindergartens,
and 97 universities. The healthcare sector has lost USD 4.3 billion. In total, 1,554 medical facilities
have been damaged, including 515 hospitals and 465 outpatient clinics [21].

According to the Ministry of Culture of Ukraine, as of July 2025, 1,528 cultural heritage sites
in Ukraine have been destroyed or damaged as a result of Russian aggression. Among them are 147
sites of national significance, 1,267 of local significance, and 114 newly identified sites. Overall,
damage has been recorded in 18 regions. The most severe destruction has affected heritage sites in
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Kharkiv, Kherson, Odesa, Donetsk, and Kyiv regions. At the same time, shelling and hostilities
have damaged 2,359 cultural infrastructure facilities, of which 471 were completely destroyed. In
total, the affected facilities include: cultural clubs (1,147), libraries (830), art education institutions
(180), museums and galleries (129), theaters, cinemas, and philharmonic halls (49), nature reserves
(9), parks and zoos (10), and four circuses [22].

Focusing specifically on Kharkiv: over three years of the full-scale invasion, the Russian
army has inflicted devastating strikes on the city, turning parts of it into ruins. According to Kharkiv
Mayor lhor Terekhov, total damage caused to the city by Russian attacks may amount to
approximately EUR 10 billion. More than 12,000 civilian objects have been destroyed or damaged
[23]. These include 8,239 residential buildings, 132 schools, 114 kindergartens, 129 higher
education institutions, 89 medical facilities, 15 cultural sites, 223 administrative buildings, and over
2,300 critical infrastructure and commercial real estate facilities [24].

In his Telegram channel (https://t.me/ihor_terekhov/3190), Ihor Terekhov regularly posts
operational information about the situation in Kharkiv. In October 2025 alone, Russia hit the city
with 80 strikes, more than half of them using various types of UAVs. In addition, the enemy
employed guided aerial bombs and tested new tactics involving FPV drone attacks. A total of 109
people were injured, including three children. Explosions were reported in nearly all districts of the
city: Industrialnyi, Kholodnohirskyi, Kyivskyi, Shevchenkivskyi, Slobidskyi, Novobavarskyi, and
Saltivskyi. Energy facilities, a private kindergarten, the 2nd City Hospital, the Barabashovo Market,
and other business facilities, as well as dozens of residential buildings, suffered severe damage.

Separately, it is important to note statistics on the destruction of educational institutions. The
website of the Ministry of Education and Science of Ukraine continuously updates information on
Ukraine as a whole and by region regarding the number of educational facilities damaged as a result
of Russia’s attack on Ukraine. At the time of preparing this study (late October 2025), the figures
were as follows: 4,358 educational institutions had been affected by bombings and shelling, 400 of
them completely destroyed. In Kharkiv city and Kharkiv region alone, 742 educational institutions
were damaged, 101 were completely destroyed, including 30 kindergartens and 60 schools (Fig. 4)
[25].

Fig. 4. Kharkiv schools destroyed as a result of bombing and shelling:
1) Kharkiv Gymnasium No. 46; 2) Kharkiv Gymnasium No. 47
(Source: Photos by Mykhaylo Averbakh)

In the first days and months of the war, residents sought shelter in the metro: both those who
had lost their homes and those fleeing constant shelling. Even now, some people continue to spend
the night there. Although access to the platforms officially closes at 10:00 p.m. and reopens at 5:30
a.m., entry remains possible overnight. During curfew hours, residents are allowed to stay in the
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station lobbies near the entrances. When the number of people increases and overcrowding occurs,
authorities allow them onto the platforms.

All city celebrations that residents once enjoyed now take place in the metro. The most vivid
of these are Christmas and New Year. Decorating the stations of the Kharkiv Metro for the winter
holidays has become a new wartime tradition, intended to give residents, and especially children, a
sense of celebration in the safety of the underground space. For the third consecutive year, the city’s
main Christmas tree, standing approximately five to six meters tall, has been installed at
“Universytet” (University) metro station. Its lights are traditionally switched on St. Nicholas Day

(Fig. 5).

Fig. 5. Children’s activity space at the “23 Serpnia” (23 August) station and New Year’s decorations at
“Universytet” station (Source: Photos by Mykhaylo Averbakh)

To decorate the stations, employees of the Central Park and the metro use decorative
structures and illumination that once adorned city avenues before the war. They also actively
incorporate natural materials, particularly pine branches left over from tree pruning in city parks, to
create Christmas wreaths. As mass events on the surface remain prohibited due to constant shelling,
special installations are set up directly on station platforms, such as St. Nicholas’s House at the
“Istorychnyi Muzei” (Historical Museum) station, and festive concerts, theatrical performances, and
children’s events are held underground. At the same time, metro stations continue to fulfill their
primary transport function while also serving as safe spaces for educational facilities and
underground schools.

The Kharkiv Metro School has become a unique global precedent for organizing a sustainable
educational process under conditions of constant shelling, transforming transport infrastructure into
a secure educational hub. As of 2025, fully equipped classrooms have been established at six metro
stations, allowing thousands of children to attend offline classes in safe conditions. These facilities
are equipped with modern air recovery systems, high-quality sound insulation, comfortable desks,
and all necessary equipment, enabling schoolchildren to focus on learning despite external threats.
In addition to general education subjects, art schools also began operating offline in underground
spaces in early 2025, ensuring the cultural and creative development of young people even in
frontline conditions.

Overall, thanks to the creation of safe locations within the metro system, more than 7,000
students, approximately 1,700 of whom are first graders, are receiving education in a blended
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format. Children are transported to metro stations by school buses accompanied by teachers and
police officers. To facilitate student transportation, the city has introduced 12 routes serviced by 20
buses [26]. This level of coordination and centralization of educational resources underground
demonstrates the high organizational effectiveness of municipal authorities in responding to the
challenges of war.

The establishment of underground schools and continued investment in the construction of
new, standalone protected educational spaces (including those outside the metro system) sets an
important precedent highlighting the strategic necessity of investing in secure social infrastructure.
This approach is critical for preserving human capital and ensuring the city’s demographic
resilience amid ongoing or potential military aggression. Even after the active phase of the war
ends, the experience gained in the Kharkiv Metro can be used to enhance the city’s overall
resilience. Underground spaces already adapted for education could form the basis for
multifunctional underground centers. Future projects may include permanent protected cultural
venues, conference halls, or medical hubs integrated into the transport system, allowing the city to
retain a strategic defensive resource while increasing the functionality and resilience of its urban
infrastructure in any future crisis.

Previously, we considered the visual image of Kharkiv metro stations through the prism of
excessive placement of advertising elements. The most aggressive and cynical form of subway
advertising, the so-called branding, was analyzed. This technique involves advertising images,
which function as the sole visual subject and reflect the visual identity of a specific brand,
completely covering the forms and structures of the station’s distribution vestibule. It was noted that
the station branding leads to the destruction of the original architectural concept, violates the
authors’ copyright, and ultimately distorts the architectural image. Fundamental principles of
architectural composition, such as tectonics, proportions, scale, and plasticity, are compromised.
Instead of the laconicism, rigor, simplicity, and solemnity intended by the architects, carnival-like
effects emerged: imagery disproportionate to human scale and architectural space, colors discordant
with the environment, polygraphic paints in the interior, and an overall impression resembling a
decorated construction fence concealing repair works [27].

During the war, the nature of advertising presence has changed significantly. Station branding
has disappeared. At the “Istorychnyi Muzei” station, the columns of the central nave, once covered
with advertisements for household appliances, are now adorned with enlarged posters of patriotic
children’s drawings (Fig. 6.1, 6.2).

Along the platform walls, billboards bearing messages such as “Looking for a home, looking
for a job, looking for support,” “Crying, laughing, talking, being silent,” “Bullets hit not only the
body,” and “Traces of war remain not only on the streets of cities” have appeared (Fig. 6.3).
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Fig. 6. Visual and informational means inside the subway:
1) advertising design (branding) of the “Istorychnyi Muzei” station in pre-war times;
2) patriotic posters: stylization of children’s drawings; 3) social advertising from the Helping
Survivors Platform (Source: Photos by Mykhaylo Averbakh)

These displays form part of a social advertising campaign by the Helping Survivors
organization — an online platform that compiles contacts for key support services for victims of
various forms of violence during wartime. It is indicated that anyone can receive social and
psychological assistance, legal consultations, informational support, and the opportunity to contact
specialists for those who are in Ukraine or temporarily outside its borders. All services offered
through the Platform are free of charge and confidential. The Helping Survivors initiative was
established by the Office of the Vice Prime Minister for European and Euro-Atlantic Integration,
with the involvement of the Government Commissioner for Gender Policy and the support of the
United Nations Population Fund (UNFPA) in Ukraine [28].

3. Post-war recovery strategy. Participatory practices.

In the context of urban recovery and development, this area of activity is of particular
relevance and possesses significant theoretical and applied potential. Participatory practices (or co-
creation practices) in the development of public spaces represent a methodology that involves the
active and inclusive engagement of all key stakeholders (citizens, local communities, businesses,
experts, and local governments) in the processes of design, implementation, and management of
public spaces.

In post-war Ukraine, the application of this approach takes on special significance, as it
primarily contributes to overcoming trauma and rebuilding trust. Collaborative work on recovery
projects can become a powerful instrument of social cohesion and the restoration of psychological
well-being. Participation also provides legitimacy and sustainability to certain ideas and solutions.
Decisions made with community involvement enjoy a higher level of social support and ensure
more effective long-term use of public spaces. Moreover, collective civic engagement facilitates the
identification of real needs. Participatory processes make it possible to uncover the authentic needs
of residents, thereby ensuring the functional adequacy and inclusiveness of the spaces created.

Within the post-war recovery of Ukrainian cities, several forms of participatory action can be
identified. First is co-design. Workshops, architectural “cafés”, design thinking sessions, and similar
formats become critically important for the rebuilding of damaged facilities. These practices focus
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on the direct development of concepts, plans, and spatial functions together with future users [29].
Equally important are public discussions and hearings. To gather a wide range of perspectives,
assess proposed projects, and ensure process transparency, tools such as surveys, focus groups, and
public presentations should be employed. Practical and impactful measures may include tactical
urbanism and spatial testing. Rapid, low-cost, temporary transformations of parts of a territory
allow new spatial functions (for example, benches, children’s areas, temporary installations) to be
tested prior to capital construction, thereby minimizing investment risks. Volunteer community
work (toloka) and “construction weekends” can also be effective. Direct citizen involvement in the
physical implementation of parts of a project (such as painting, landscaping, or assembling
furniture) enhances a sense of shared ownership and responsibility [30].

At the same time, certain challenges accompany these processes. One of them is time and
resource constraints. The need for rapid reconstruction may conflict with the lengthy procedures
required for participatory engagement. The dispersion of communities, due to a significant share of
internally displaced persons and mobilized citizens, complicates the representativeness of
participation. The inclusion of vulnerable groups also presents difficulties. Engaging veterans,
persons with disabilities, and elderly people requires the use of specialized mechanisms.

An innovative and powerful tool for deepening and democratizing participatory practices,
especially in the context of complex and large-scale post-war recovery projects, is virtual reality
(VR). The application of VR elevates public engagement to a qualitatively new level, addressing
key shortcomings of traditional methods. Citizens often struggle to interpret two-dimensional
drawings, plans, or maps. VR immerses participants in a realistic, 3D model of the future space
(architectural visualization), making the project tangible and comprehensible. VR tools can also be
used for the remote engagement of internally displaced persons, veterans, and citizens who are
physically unable to attend workshops, thus ensuring a more representative sample. In addition,
participants can interact with the project in real time (e.g., changing the placement of objects,
materials, or lighting), providing precise spatial feedback rather than general comments [31].

It should be noted that the implementation of VR technologies in contemporary Ukrainian
conditions faces several challenges that need to be addressed. These include, first and foremost,
technological inequality — not all communities have access to VR headsets. This barrier can be
overcome through hybrid approaches, such as establishing specialized VR hubs in libraries or
administrative centers, as well as using mobile (smartphone-based) VR applications [32].
Furthermore, the creation of detailed VR models is relatively costly. This issue can be mitigated
through the standardization of processes and the use of game engines (such as Unity or Unreal
Engine) to reduce development costs and enable rapid scalability across multiple projects.

The use of virtual reality in the architecture of public spaces can become an effective
methodological tool in post-war recovery projects, where functionality, safety, and psychological
comfort are of critical importance. VR enables a deep, academically grounded analysis of a
project’s functional adequacy before construction begins. While immersed in a VR model,
architects and community members can experience the real scale of a space, building heights, the
size of small architectural forms, and their impact on overall perception. These factors are crucial
for creating a humane and comfortable environment, modeling different space usage scenarios.

In the context of post-war reconstruction, where significant attention is devoted to the needs
of veterans and people with disabilities, VR serves as an indispensable tool for inclusive design.
Architects can simulate movement through a virtual space from the perspective of a wheelchair user
(checking ramp slopes, passage widths, and the placement of tactile paving). The placement and
height of elements such as benches, information boards, and call buttons can be evaluated for
different user groups, including children, the elderly, and people with limited mobility. VR also
allows for the modeling of a space’s acoustic properties (e.g., noise levels from nearby roads) and
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lighting effectiveness (avoiding shadowed areas and assessing entrance illumination), which
directly affect user safety and psychological comfort.

4. Shaping the post-war visual image of the city (the case of Kharkiv).

The formation, maintenance, and preservation of a positive visual image of a city during
active hostilities and shelling (as in the case of Kharkiv) is an extremely complex yet critically
important strategic project within the framework of municipal resilience. This process extends far
beyond aesthetics and becomes an element of information, psychological, and social defense. In
Kharkiv, where destruction is ongoing, a positive visual image performs three key functions. The
first is countering propaganda. Visual evidence that the city is alive, functioning, and resisting
refutes narratives portraying it as “captured” or “dead”. The second function is sustaining morale.
Local visual improvements create a sense of control, stability, and hope among residents who face
daily trauma. The third, equally important function is the visualization of resilience. Emphasizing
the rapid restoration of critical infrastructure and historical landmarks demonstrates the
steadfastness of both municipal authorities and the community. An effective tool for shaping and
maintaining the city’s visual image is the implementation of rapid-response projects. Unlike post-
war reconstruction, during the active phase of war priority is given to fast, safe, and modular
interventions.

An important aspect is the preservation and support of this image. A necessary step is the
creation of a visual archive, i.e. a systematic documentation of destruction and emergency
restoration work through photography, video, and 3D scanning. This serves not only historical
purposes but also provides justification for recovery needs. Equally important is the regular
publication of photo reports and stories highlighting how municipal services and volunteers restore
facilities, thereby shaping a positive image of the “working city.” Certain measures, such as the
institutionalization of visual control, should ensure the protection of the city’s visual image. These
include the introduction of simplified but mandatory regulations for temporary signage, window
repairs, and the sealing of blast damage. Such measures are necessary to prevent visual chaos,
which can intensify feelings of disorder and neglect. The use of virtual reality to present future
projects in safe locations can also be an effective tool.

The creation of a post-war visual image of cities in general, and Kharkiv in particular, is a
complex, multi-vector process that goes far beyond purely architectural reconstruction. It requires
deep reflection on cultural memory, identity, and the socio-psychological impact of destruction. The
post-war visual image of a city should be based on the principles of identity preservation,
memorialization and trauma awareness, sustainability and resilience, and inclusive renewal. This
process must operate on several interconnected levels: architectural and urban-planning, memorial,
and regulatory.

Special attention should be given to memorialization as a factor in shaping the visual image of
post-war cities, particularly Kharkiv. Against the backdrop of Russia’s full-scale aggression, the
creation of memorials dedicated to fallen defenders and civilian victims in Ukraine has gained
particular relevance. Contemporary memorial architecture seeks to move away from Soviet-era and
pompous traditions, instead offering spaces for remembrance, reflection, and integration into the
urban environment [33]. Today, the architectural and memorial landscape of Ukrainian cities
represents a complex and dynamic palimpsest reflecting multilayered history, multiple traumas, and
the ongoing process of national identity formation. Urban space is architecturally shaped by several
historical layers of memorialization. The pre-Soviet heritage is represented by historical
necropolises (such as Lychakiv Cemetery in Lviv), where graves function as works of art and
historical monuments, reflecting local, religious, and cultural traditions. Soviet monumentalism,
until recently, dominated public space through monumental architecture (Lenin statues, monuments
to liberating soldiers, and World War 1l memorials). These memorials were characterized by pomp,
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ideological saturation, and authoritarian aesthetics. The processes of decommunization and
deimperialization have significantly transformed this layer through the dismantling or
recontextualization of such objects. Post-Soviet memorials associated with the Holodomor, political
repression, and the Revolution of Dignity (for example, the memorial to the Heavenly Hundred in
Lviv) have already demonstrated a shift away from Soviet aesthetics toward more minimalist,
symbolic, and modernist forms (Fig. 7).

Fig. 7. Memorial to the Heroes of the Heavenly Hundred in Lviv
(Source: https://find-way.com.ua/oblast/lvivska/lviv/imemorial-heroiv-nebesnoi-sotni-Iviv)

The main architectural and spatial marker of the past decade has been the creation of large
memorial zones dedicated to fallen defenders and victims of aggression. One of the most noticeable
phenomena is the transformation of cemetery architecture. According to methodological guidelines,
local authorities allocate military burial sectors (alleys of glory) in central or the most frequently
visited areas of existing urban cemeteries. Unlike traditional Ukrainian burials, new military
sections often strive for a unified style of gravestones and overall design. This trend follows global
practices of military cemeteries, where individual fences, tables, and large photographs are replaced
by standardized, restrained markers (often taking religious specifics into account), emphasizing
collective memory and equality in sacrifice [34].

5. A Comprehensive program for shaping the visual image of post-war cities in Ukraine.

The creation of a comprehensive program for shaping the visual image of post-war cities is a
strategic, long-term project that must integrate architectural, social, psychological, economic, and
memorial aspects. The starting point should be data collection, damage assessment, and the
development of a methodological framework. An assessment of cultural heritage is required,
including precise documentation of damage to historic buildings, architectural landmarks, and
panoramic views. A socio-psychological audit should be conducted through surveys and focus
groups to identify collective visual trauma and community expectations regarding the city’s new
image, determining which elements should be preserved as memory and which should be radically
renewed. Based on this, a methodological platform is developed. Fundamental rules of a city design
code are established, i.e. initial mandatory regulations regarding building heights, development
lines, material usage, and signage placement for restored objects. The integration of VR tools is
implemented through the development of software for virtual modeling and participatory
engagement at subsequent stages.
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The next phase is conceptualization (design), aimed at defining a long-term vision and key
architectural projects. The strategy can be considered along two main directions. The first is the
creation of a “Visual Recovery Master Plan,” which defines zones for implementing the necessary
measures. The second direction focuses on memorialization and public art, including a strategy for
integrating ruins — determining which structures should be preserved as memorials and which
should be fully dismantled.

At the third stage of the program (the implementation phase) visual standards are introduced
and enforced. The design code is coordinated through the use of VR to present detailed rules for
fagades, signage, color palettes, and public-space improvements during public discussions, enabling
the collective adoption of these visual norms. Pilot projects for public spaces are developed. Control
and governance systems include the creation of an online registry of construction projects and their
compliance with the design code, ensuring transparency and minimizing corruption risks.

An important element in forming a marketing strategy and a positive visual image of a post-
war city is the creation of exemplary, so-called “postcard” views and selfie zones. This direction of
work extends beyond architecture into the realm of urban branding and communication. The
effective creation of such points requires both analytical and design-based approaches. First,
locations must be identified, prioritizing strategic recovery sites, i.e. places that have undergone
significant reconstruction or host memorials of resilience. Such points should offer a harmonious
backdrop that combines preserved historical heritage with contemporary architectural achievements
of recovery. They must also be easily accessible, provide space for gathering, and be integrated into
pedestrian routes. Second, thematic content must be defined. Local design projects for specific areas
(streets, small public squares, pocket parks, courtyards) are among the most tangible and rapid tools
for shaping a positive visual image of the city in the post-war period. They generate a psychological
effect of “small victories” and immediately improve residents’ quality of life.

The methodological foundations of this strategy may include participation at the
neighborhood level (engaging residents of a specific street or building in the joint design of their
courtyard or square); temporary and iterative design approaches (using mobile, easily replaceable
elements such as container-based greenery, modular benches, or street art on plywood panels,
allowing for rapid design changes); and a focus on safety and comfort (prioritizing high-quality
lighting, restoration of pavement surfaces, and the creation of short-term rest areas).

The typology of selfie zones may vary depending on the project’s goals and location. For
example, “Memorial Resilience” may involve installations that reinterpret debris (e.g. a sculpture
made from scrap metal, polished and illuminated) expressing memory of the past transformed into
strength. Another theme is “New Identity,” using contemporary, high-quality design elements, such
as a stylized city name with innovative typography and colors, embodying the idea of a European,
forward-looking future. A different narrative is “Eco-Renewal,” where vertical greenery, biophilic
design, or an installation integrated into a renovated park symbolizes life overcoming destruction
and sustainability. Another theme is “Panorama of Recovery,” featuring a specially equipped
observation platform offering views of large-scale restored development, demonstrating the scope
and speed of reconstruction efforts.

The success of creating these “postcard” views depends on their integration into the city’s
overall design code. They should not function as isolated objects, but rather as a logical visual
extension of the new architectural policy.

Conclusions. The visual image of a post-war city is not a passive reflection of reconstructed
objects. It is an active tool of communication and psychological recovery. During periods of active
hostilities (as in Kharkiv), urban improvement initiatives and local projects (the design of parks,
small public squares, and fagades) perform the function of a psychological shield. They create
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“islands of normality”, visually counteract narratives of destruction, and sustain the community’s
morale. A new visual image requires the integration of memory about the war. The creation of
exemplary “postcard” views and selfie zones should be aimed at visualizing resilience and the
future, transforming sites of destruction into memorial spaces or symbols of rebirth. The success of
recovery directly depends on the active and inclusive involvement of all stakeholders, especially the
local community. Participatory practices should become instruments of social cohesion. Virtual
reality must become a strategic technology that democratizes the design process. It allows
communities to experience and evaluate complex architectural projects before construction begins,
ensuring visual consensus.

To achieve sustainable results, the implementation of a comprehensive, multi-phase program
with a clear regulatory framework is necessary. The introduction of a municipal design code is a
mandatory condition for preventing visual chaos during reconstruction. This code must be jointly
agreed upon through participatory tools (including VR modeling). The program should combine
strategic master planning (long-term zoning and the identification of visual dominants) with local
projects. Post-war urban recovery is an opportunity not merely to rebuild what has been destroyed,
but to shape a qualitatively new, humane, and inclusive visual image grounded in European values,
cultural heritage, and active civic participation. This is the only path toward creating a truly
sustainable and resilient urban environment.

Prospects for further research. Further research may focus on the empirical evaluation of
how visual design interventions influence psychological recovery and social cohesion in post-war
cities. Comparative studies between different Ukrainian cities and international post-conflict cases
could identify transferable models and context-specific limitations. Particular attention should be
given to the long-term effectiveness of participatory design practices, including the role of VR and
other immersive technologies in shaping public consensus and decision-making quality. Future
studies may also explore the governance mechanisms of municipal design codes, assessing their
impact on visual consistency, transparency, and resilience over time. Additionally, interdisciplinary
research combining architecture, urban studies, psychology, and digital technologies would deepen
understanding of how visual environments can support collective memory, identity reconstruction,
and sustainable urban development in post-war contexts.
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AHOTaNisA. Y 10CHiIKeHH] pO3KPUBAIOTHCS MUTAHHS KOMIUIEKCHOTO MMiX0ay 10 (hOpMyBaHHS
Ta BiJTHOBJICHHS Bi3yaJIbHOTO 00pa3y MOBOEHHUX MicT YKpainu. HaromomryeThcst, mo mei mporiec €
HE JIMIIE apXITeKTYpHO-OYIIBEIbHUM, a M CTpPATETiYHUM TPOEKTOM COIAIBHO-TICHXOJIOTIYHOL
peabimiTanii, KyabTypHOi igeHTHdikamii Ta iHdopmaliiHoi criikocTi. OcoOimBa yBara
NPUIUIAETHCS MAPTUCUITIATUBHUM MPAKTHKAM SIK OCHOBI JIETITUMHOCTI Ta COLIIabHOT 3TypPTOBAHOCTI.
PosrnsmaroTbess  METOAM  aKTUBHOTO — 3allydeHHS TI'POMAJICBKOCTI, 30KpeMa BUKOPUCTAHHS
IHHOBAaIlIMHMX 1HCTPYMEHTIB, TaKUX SIK BipTyajdbHa peajbHICTh, IJIs Bi3yami3aiii IPOEKTIB,
TECTYBAaHHSI 1HKJIFO3UBHOCTI Ta JOCATHEHHSI CYCIUIBHOTO KOHCEHCYCY. [IpOmoHyeThCS KOMILIEKCHA
nporpama, 1o HO€JIHYE OBrOCTPOKOBE CTpaTerivuHe IUlaHyBaHHsS (po3poOka MaicTep-IuiaHiB Ta
IM3aiH-KO/IB) 13 TAaKTUYHHMH ONEPATHMBHUMHU pilleHHSAMH. J[0 OCTaHHIX BiHECEHO JIOKAJIbHI
MPOEKTH O(OPMIICHHSI OKPEMHUX 30H (BYJHIb, CKBEpIB), IIBHAKWHN OJAaroycTpiii Ta CTBOpPEHHS
3pa3KOBUX «KapTKOBHUX» PaKypciB 1 cendi-30H 11 GopMyBaHHS HOBOTO, IIO3UTHBHOTO Bi3yaJIbHOT'O
HapaTuBy. Ha mpuxiiagi XapkoBa aHaNIi3YIOThCSI METOJU MIATPUMKH Ta 30€PEIKEHHS TO3UTHBHOTO
Bi3yaJIbHOTO 00pa3y MicTa MiJ 4ac aKTUBHHUX OOHOBHX Miif, BKIIOYAIOYH TMPOBEICHHS OE3MeUHNX
CBATKOBHX Ta MEMOpPIAJIbHUX 3aXOMIB K ITHCTPYMEHTY MIATPUMKH MOPAIBHOTO IyXY TpOMaJu.
PoOuTbcsi BHCHOBOK, IIO TIOBOEHHE BIJIHOBJICHHS HAJAa€ YHIKAIbHY MOXJIMBICTH HE IIPOCTO
BiI0OyyBaTH 3pyiHHOBaHE, a KICHO TpaHC(HOPMYBAaTH MIChbKE CEpEeIOBHUIIE, 3pOOUBIIN HOTO OLIbII
TYMaHHHUM, CTIHKHM Ta Bi3yaJbHO TapMOHIHHUM.

KawouoBi ciaoBa: BizyanpHHII 00pa3, apXiTeKTypHE CepelOBHINE, IMapTHCUMIAILIS,
MeMopiai3allis, coliaabHa 3rypTOBaHICTh, IICHXOJIOTIYHE 01aronoaydds, TOBOEHHE BiTHOBIICHHS.
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Iu3aiiHy K 0a30BOr0 IHCTPYMEHTY (POPMYBAHHS CY4acHOTO 1HKJIFO3UBHOT'O MiCHKOTO CEPEIOBHUIIIA.
Ha ocHoBi BuBYeHHs mepenoBoro nocBigy Hoperii mocmimkeHo MexaHI3MH TpaHchopMarlii
TEOPETUYHHX MPUHIIMIIIB apXiTEKTYpHOI 0e30ap'epHOCTI y IPaKTUYHI TPOCTOPOBI pillIeHHS. ABTOPH
PO3KpHUBAIOTh  CYTHICTh CceMH (YHIAMCHTAJIBHUX 3acajJl yHIBEPCAJIbHOTO MPOEKTYBAHHSI,
aKIEHTYIOUM yBary Ha TaKWX acCHeKTaX, SK pIBHOMPABHICTh Yy BHKOPHCTaHHI, THYYKICTb,
IHTYITUBHICTb Ta MiHiIMi3allisg QI3UUYHUX 3yCUJIb.

JlocipkeHo HU3KY 3HAKOBUX 00'€kTiB, 30Kkpema Omepuuit Tearp B Ocio, momy [llanmgopd
Ta PEeBITANI30BaHI 1HAYCTpialibHI KOMILJIEKCH, Ha MPHUKJIaAl SKHUX MPOJAEMOHCTPOBAHO peai3alliio
MPUHIUIIB «OE3IMOBHOTO MPOCTOPY», MYJIBTHUMOJNAIBHOI HaBiraiii Ta KOTHITUBHOI JTOCTYITHOCTI.
Ocob6nuBy yBary NpHuaiJ€HO COLIabHO-€KOHOMIUHIN €()eKTUBHOCTI YHIBEPCAIBHOTO MPOEKTYBAHHS
Ta WOTrO poJii y CTUMYJIOBaHHI MiCbKOi MOOUIBHOCTI. Y KOHTEKCTI aKTyaJIbHUX BUKIIHUKIB, IO
CTOATh Tepe] YKpaiHOw, OOIPYHTOBAHO HEOOXIMHICTh IMILJIEMEHTAlli HOPBE3bKUX CTaHAAPTIB
«IM3aiHy Ul BCIX» Y CTpaTeTii MOBOEHHOI BiI0YIOBH.

ABTOpH JTOBOISATH, WIO VHIBEpPCANBbHUN JU3aliH € HE JHIIE BUMOTOK COIIAJIbHOT
CIpaBEeUIMBOCTI, a W Ji€BUM I1HCTPYMEHTOM TMIiJABUIICHHS KamiTami3alii apXiTeKTypHOTO
cepenoBUIna Ta (HOPMYBaHHS JEMOKPATHYHOTO CYCIIJIBCTBA, /i€ KOKEH T'POMAJSTHUH HaJiICHUH
pIBHMMHM IIpaBaMHU Ha KOM(OPTHE Ta Oe3MeUHE KUTTH.

KurouoBi ciioBa: yHiBepcalbHUI AM3aiiH, IHKIIO3MBHE MICTO, apXITEKTypHa MOpQoIorid,
MiChKa MOOUIBHICTB, pEeBITAI3AITIS.

AKTyaJbHicTh JociaimkeHHsi. CydacHa Teopis apXIiTEKTypH poO3IJisifae yHiBepcaabHUI
JU3aiH He MPOCTO K Ha0lp TEXHIYHUX CTAHAAPTIB JUI1 MAJIOMOOUIBHUX I'PYyTl HACEJEHHs, a IK HOBY
napajgurMy r'yMaHICTUYHOTO IPOEKTYBaHHs, 10 0a3yeThbcsl Ha MPUHIMIAX PIBHOCTI Ta COLIAIbHOI
igTerpanii. Ha BimMiHy Big TpaauUidHOTO MiAXOAY, KM mependadaB «IpPUCTOCYBAHHS» BKE
ICHYIOUOTO CEepe/lOBHUIAa 4Yepe3 J10/laBaHHsA MaHIyCiB YU MIJHOMHHUKIB, YHIBEpCaJbHUI qU3aiiH
BUMAarae NpeAMKaTHBHOTO MOJETIOBAHHS MPOCTOPY, AKHH 3a 3aMOBUYBaHHSM € (DyHKI[IOHAJIbHUM
JUI. MAaKCUMaJIbHO LIMPOKOTO KOJIa KOpUCTYBauiB 0€3 He0OX1AHOCTI CelialbHOI alanTallii.

Hopsgeris, sk oHa 3 NPOBITHUX KpaiH y cdepi IHKIIO3UBHOT MOJITUKH, IEMOHCTPYE INIHOOKY
IHTEerpalilo LUX MOPUHLMIIB Yy JepkaBHI cTpaterii ruianyBaHHs. Hopsespka «HamionanpHa
mimoxigHa crpareris» (2014-2023) Bu3HAua€e XOMIHHSA TMIMIKK SK KIIOUOBUH €IEeMEHT CTaloi
MoOuUThHOCTI[1]. MeToro cTparerii € nge aBTOMOOLTI3aIlisl MICHKHX IIEHTPIB Ta ITIBUIICHHS
aTpaKTMBHOCTI TIIOXiJHOTO MepecyBaHHs Ui BCiX BEpCTB HacesneHHs. Koopaunarop crparerii I.
bepre nHarosomye, mo 1HKIIO3MBHA IMIIIOXIJHA MepeXa CTHUMYJIOE COLIaIbHUM KOHTPOJIb,
MOKpAIlye EKOJOTIYHI TOKAa3HMKM Ta CHpPUSE EKOHOMIYHIM  aKTHUBHOCTI  JIOKaJbHOTO
6i13Hecy.HaykoBHil 1HTEpec CTaHOBUTH Te€, K HOPBE3bKI apXITEKTOPU TPaHCPOPMYIOTH CYBOPI
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BHMOTH JIOCTYITHOCTI Y BUPa3Hi €CTETHYHI (hOPMH, pOOJITUN 1HKITFO3UBHICTh OPTaHIYHOI YaCTUHOIO
MICBKOTO JTaHIIIa(TYy.

IMocTanoBKka mpo6Jemu. [IpoekTyBaHHS YHIBEPCAIBHOTO MPOCTOPY Hapasi € MPiOpUTETHUM
BEKTOPOM PO3BHUTKY CYYaCHOI ypOaHICTHKH, M0 OE3MOCEepPEeNHbO JECTEPMIHYE PIBEHBb COIIATbHOI
iHTerpamii Ta SKIiCTh XKUTTEMISUIBHOCTI HAaceJIeHHs, HaOyBalOUud OCOOJIMBOI TOCTPOTH B KOHTEKCTI
CTpaTeriii MOBOEHHOI BiAOYIOBM YKpaiHU. AKTyaJIbHUN BHUKIJIHK, IO CTOITh TMepes BITYM3HIHUMHU
TEOPETHKaMHU Ta TPAKTUKAMH apXITEKTYpH, IOJsIrae He Juie y (Gi3smYHOMY BITHOBJICHHI
3pyHHOBaHOI 1H(QPACTPYKTYpH, a W Yy MOJOJAHHI 3acCTapiIMX CTaHAApPTIB Yepe3 CTBOPEHHS
0e30ap’epHOrO cepefoBuIia I IU(EpeHIIHOBaHMX AHTPOIIOMETPUYHUX Ta MOOILIBHUX TPYII,
KUTBKICTh SIKMX BHACHINOK 30poifHOI arpecii cTpiMKO 3pocTae. Y NbOMY acCHeKTi KPUTHYHO
HEOOX1THOIO TOCTAa€ IMIUIEMEHTAIlisl MporpecuBHOTO AocBiay Hopgerii, ne konmeniis «/{uzaitny
IUIL BCIX» BHCTyMae 0a30BUM IHCTPYMEHTOM peBiTaji3alii MiCBKOrO MpPOCTOpY, 3a0e3Meuyrouu
PIBHOIIPAaBHMM JOCTYN J0 MICBKMX Ojar Ta copustoud (GOpMyBaHHIO HOBOTO 1HKJIFO3MBHOT'O
CYCIIIbCTBA.

AHani3 ocTaHHiX AociikeHb Ta myOJikauniii. CyuacHuil HayKoBWIA IUCKYypC y cdepi
apXiTEeKTypHOI Teopil CBIMYUTH MPO JOKOPIHHY TpaHCHOpMAIlil0 MiAXO/IB 0 1HKIFO3UBHOCTI: Bif
BY3BKOCIICI1TI30BaHO] TEXHIYHOI 0e30ap’€pHOCTI A0 KOHIEIIl «IIPOCTOPOBOi CIIPaBEITHBOCTI»
(SpatialJustice). V cBitoBiii mpakTuili, 3rigHO 3 Marepiagamu 3HakoBOI koH(pepenmii UD2024
(Ocno) ta nocmimxennsamu C. I'panraapa (2024), yHiBepcallbHUI IU3aliH PO3TISAAETHCS HE TPOCTO
SK cTaH (i3UYHOr0 00’ €KTa, a SIK JUHAMIYHUIN Mpoliec 3abe3neueHHs MpaB JIOJUHU Ha TOBHOLIIHHY
y4acThb y KUTTI couiymy [2]. AkryanbHi nyouikanii inctutyty SINTEF (2024) Ta npaui K. [enizy
aKICHTYIOTh YBary Ha TOMY, IO YHiBepcaJbHE MPOEKTYBAaHHS BUCTYMA€e «OycTEpOM» 3arajibHOI
SAKOCTI apXiTEeKTypH, MiABUIIYIOUM Ii CTIHKICTh Tepea TII00aTbHUMU BUKIMKAMH, TAKHUMH SIK
nemorpadiuHe cTapiHHS HACeJIeHHS Ta HeOOXiAHICTh €eKOHOMIYHOI ONTHUMI3AaIlil MiICBKOTO TIPOCTOPY.
[3] JoBeneHo, mo BIPOBAHKEHHS IHKIIO3WBHUX PIlIEHh Ha €Tami KOHICIIIi 3HWKYE BUTPATH Ha
MaiOyTHi ajmanTanii cepenoBumia Ha 15-20%, mo poOUTh LW MiIXiA HEBiJ €MHOI YacCTHHOIO
crpareriii cranoro po3Butky (SDG OOH)

B ykpaiHCbKOMY HayKOBOMY CEIMEHTI OCTaHHIX pOKiB, 30kpema y mpaisix B. Hlkmspa, O.
[ymnskoBoi (2023) Ta aHaNMITUYHUX MaTepianax LIOJ0 BIJHOBJIEHHS MICT, (DOKYC HOCHIIKEHb
3MICTHUBCS y OIK «IHKIIO3UBHOI BinOymaoBu» [4,5]. Y KOHTEKCTI MOAOJaHHS HACHiIKiB BiliCbKOBOI
arpecii ocobyMBa yBara npuauII€TbCs MyJIbTUMOIATBHOCTI IPOCTOPY Ta FapMOHI3allli BITYU3HIHUX
HopMm (JIbH B.2.2-40:2018) i3 eBpomneiicbkum crangaprom EN 17210:2021. [6,7]. docnimHuku
HaroJIOIIYIOTh, IO /ISl YKpaiHU apXiTeKTypa YHIBEPCAIBHOTO TU3aliHy € KPUTUYHO BaYKIIMBOIO JIJIS
peiHTerpaiii BeTepaHiB Ta IMBUIBHUX 13 MIHHO-BUOYXOBUMM TpaBMaMu. CydacHi HpPOEKTHI
npomno3uuii moao perenepanii Mict KuiBmuHu Ta XapKiBIIMHU PpO3INISJAlOTh YHIBEpCATbHUMN
au3aiiH He sK (aKkyIbTaTUBHUH JIOATOK, a $K CTpaTeriyHUHA I1HCTPYMEHT Nepexoay BiJ
MOCTPATHCHKUX JIEKIAPATUBHUAX HOPM /IO CTBOPEHHS O€3MepepBHUX JIAHIIOTIB JOCTYITHOCTI, IO €
CHHXPOHHHM i3 HOPBE3bKOIO JepikaBHOIO cTpareriero «NorwayUniversallyDesignedby 2025». [8]

Merta gocaimkenHsi. MeTtoro poOoTH € TeopeTHuHe OOIPYHTYBaHHS Ta aHajl3 MPaKTUYHOTO
JOCBIY IMIUIEMEHTAlil NPUHLUIIB YHIBEPCAIBHOTO [H3aiiHy B apXiTEKTYpHE CEpelOBHILE
Hopgertii, a Takox BU3BHAYEHHs CTPATETIYHUX BEKTOPIB aJamnTalii [boro AOCBIAY A GOpMyBaHHS
IHKJTFO3UBHOTO IIPOCTOPY B YKpaiHi B yMOBaxX MacIITaOHOI MiCIsIBOEHHOT Bi10Y/JOBH.

3anaui pocaigkeHHs. [ TOCATHEHHS MOCTaBJIEHOI METH BM3HAYEHO HACTYIIHI 3aBJAaHHS

JOCTIPKEHHS: PO3KPUTH TEOPETUYHY CYTHICTh YHIBEPCAIBHOIO JAM3aiiHy SK 1HCTPYMEHTY

COLIlaNbHOT iHTerpamii Ta NpoaHaJi3yBaTH HOPMATHBHO-TIpaBOBY cTpaterito Hopserii mono

CTBOpEHHsSI 0e30ap'epHOT0 CepeloBHINA; HAa OCHOBI aHANI3y 3HAKOBHX AapXITEKTYpHUX O0O0'€KTIiB
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(Onepnoro Teatpy B Ocmno, miomi [Hlanmopd Ta iH.) BUSBUTH METOIM TapMOHINWHOI 1HTErpartii
IHKJTIO3UBHUX pIlIeHb y XYAOXKHIO MOPQOJOrif0 MiICbKMX O00'€KTiB; BH3HAYUTH COLIAIBHO-
€KOHOMIYHY €(DeKTHBHICTh YHIBEPCAIBHOT'O MPOCKTYBAHHS.

Bukjag ocHOBHOro marepiaay. VYHIBepCaJbHMH IHM3ailH y CydYacHIM apXiTeKTypHii
napajurmi IHTEPIPETYEThCA HE K (aKyIbTaTUBHHM €JIEMEHT, a K (yHIaMEHTaabHUN MiAXII 10
dbopMyBaHHS MaTepiabHO-TIpocTopoBoro cepenosuina. Konmeniis «DesignforAlly mependadae
CTBOPEHHS 00'€KTIB Ta CHCTEM, 110 € MAKCUMAJIbHO (DYHKIIOHAJIIBHUMHM JJIs1 KOXKHOI'O KOpHCTyBauya
0e3 HeoOXi1IHOCTI cremiani3oBanoi aganraitii. [9]

Xoua Hopgeris patudikysana Konseniito OOH npo mpaBa oci6 3 inBamigHicTio y 2013 porti,
MPUHIUIH 1HKJIIO3UBHOCTI 1HTETrpoBaHi B ii MicToOyniBHY NOJITUKY 3HayHO panime. [10] B ocHoBI
I XPIIICHb JIeXKATh CIM KAHOHIYHUX TTPUHITUITIB:

VHiBepcallbHUN JW3aliH BHU3HAYAE€THCS HE SK OKPEMHUH apXiTeKTypHUH CTWIb, a SK
CTpaTeriyHui crocio mucieHHs. Bin 6a3yeTbcst Ha ceMU KIFOYOBUX MPHUHIIMIAX, K1 B HOPBE3bKIiH
MIPAKTHI IHTEPIPETYIOTHCS K 000B'SI3KOB1 1H)KCHEPHI Ta €CTETHYHI BUMOTH:

1. PiHonpaBuicte (EquitableUse): Jlu3aiiH He TOBHMHEH CErperyBaTd KOPHCTYBadiB.
Hanpuxman, B8 Ocito BXiiHI TPpyI# rpOMajIChKUX Oy TiBellb MPOSKTYIOTHCS TaK, 0O OCHOBHHH IMOTIK
JroZeH 1 JIF0M Ha KpiciaxX KOJIICHUX BUKOPUCTOBYBAJIM OJMH 1 TOI caMuil MapLpyT.

2. I'myuxicts (FlexibilityinUse): Hampukman, perynpoBaHa BHCOTa CTIHOK peecTparii B
aepornopty I'apnepmyeH.

3. Ilpocrora Ta inTyiTHBHICTH (SimpleandIntuitiveUse): MiHimMami3M CKaHAMHABCHKOTO TU3alHY
CIIpUSIE JIETKOMY OPIEHTYBAHHIO B IPOCTOpPI O€3 3aiiBUX BepOabHUX MOSCHEHbD.

4. Cnpuitasarts iHdopmarii (Perceptibleinformation): BukopucranHs KOHTpaCTHUX MaTepialiB
Ta MYJIbTUCEHCOPHUX CHUCTEM OIOBIIIEHHS.

5. Honyck wna mnomuiky (ToleranceforError): 3acrocyBanHs cucteM aBTOMAaTHUYHOTO
rajJbMyBaHHS Ha €CKaJlaTopax Ta 3aXUCHUX Oap’epiB.

6. Hmbke o¢iznune 3ycwmist (LowPhysicalEffort): 3aminaBakkux paBepeil Ha aBTOMaTHYHI
PO3CYBHI CUCTEMH.

7. Po3mip i mpocrip (SizeandSpaceforApproachandUse): TlpoexTyBaHHsS pO3MIMpEHUX KaOiH
Ti¢TIB Ta CaHBY3JiB, L0 NEPEBUIILYIOTh MiHIMalIbHI HOPMAaTHUBH.

Apximekmypna  Oominanma AK  IHKAIO3UGHUNl  Mmanighecm: Onepuuii.  meamp
Ocno[11],(puc.1).

Haiibinpin  penpe3seHTaTUBHUM MPHUKJIAJOM IMIUIEMEHTAlll YHIBEpPCAJbHOTO JM3aliHy B
apxiTektypHy ¢opmy € OyaiBns OnepHoro Tearpy B Ocio, crpoekToBaHa 0ropo Snehetta. Lleit
00'eKT IEMOHCTpY€ pajuKaibHy BIAMOBY B1Jl KJIACHUYHOI i€papXii rpoMaachkoi OyAiBii, Ae mapaaHi
CXOIM 3a3BUYail BHCTynaroTh Oap’epoM. KoHuentyanbHe pillIeHHS «KAJIMMay», IO IUIABHO
MIJHIMAETHCS BiJ PIBHS BOJU JI0 caMOi MOKPIBII, (JaKTUYHO MEPETBOPIOE Jax OyAIBIl Ha MyOIiYHY
Iomy-naxayc. Taka moxuia MiIonMHa J03BOJISIE JIOASM Ha Kpiciax KOJICHHUX, OaThbKaM 3 Bi3KaMU
Ta 0co0aM MOXMWJIOTO BIKY MiJIHIMATHCS HA AaHOPaMHI MalJaHYUKU TUM CaMHM MapLIpyTOM, IO U
IHIINM Bi/IBilyBauaMm, 3a0€3MeUyI0UH CIIPaBXHIO COLlIaIbHY PIBHICTD.

TexHiuHe BHKOHAHHS IILOTO 00’€KTa 3aCIyroBy€ Ha OKPEMY yBary: BHKOPHCTaHHS O170T0
iTaniiickkoro mMapmypy La Facciata 3 pisHumMH THIamu 0OpOOKM CTBOPIOE MPUPOIHY TaKTHIILHY
Hapiramiro. [llopcTki TiIsTHKM KaMEHIO CHTHAJI3YIOTh MPO 3MIHY YXUTy a00 HAOMMKEHHS 10 Kparo,
mo 3abe3neuye Oe3meky JUIsl JIIOJEH 3 MOpYLUIEHHAMU 30py ©0€3 BUKOPUCTAHHS SICKPaBHX
CUHTETUYHUX IOKaXUYMKIB. BHYTpIMHIM NpocTip TeaTpy MNPONOBXKYE If0 JOTIKY: IIHUPOKI ¢oeE,
BiJICYTHICTb MTOPOTiB Ta IJIaBHI MePeX0u MK PiBHSAMH 1HTEIPOBaHI B €IUHY JIEpEB’SIHY CTPYKTYPY,
Jie 1HKJIFO3MBHI PIIIEHHS € HEBUIUMUMH, aje QyHKI10HATBHO TOCKOHATUMH.
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Puc. 1 Onepnuii reatp, M. Ocno, Hopgerisi.

Janowagpmmua aoanmayia ma mpanucgopmauin penvegyy: Inowa lllanoopeg [12] ,(puc.2).

[HIIMM Ba)JTMBHM acCIeKTOM HOPBE3BKOTO JOCBiMY € poOOTa 3i CKIAJIHUM JaHIIIaPTOM, 110
SICKpaBo MPOLIIOCTPOBAHO HA MpHKIIaAl pekoHcTpyKuii riomi [Hannopd B Ocno. Panime ne micue,
mo 3'emHye 1mepkBy Tpidiii 3 Michkoro 0i0mioTekoro, Oyimo Maike HEMpPOXiTHUM IS
MaJIOMOOUIBHUX TPYH yepe3 7-MeTpOBUH Iepernaj] BUCOT Ta CUCTEMY KPYTHX CXOZIB. ApXITeKTOpU
oropo Ostengen & Bergo TpancopmyBamu KOJMIIHIO TApKOBKY B 3€JICHUH CKBEp, TOJIOBHUM
eNIeMEHTOM SIKOTO CTaB MPOJIOHTOBAHMI 3Mr3aromnofi6Hu manmyc. HMoro reomerpuusi mapamerpu
— yxwI MeHIe 5% Ta HasgBHICTh PEryJIIPHUX TOPU30HTAIBHUX MAaiIaHUMKIB IS BiAMOYHHKY —
BI/JIIIOBIJaI0Th HAHCYBOPILIIMM BUMOTaM €prOHOMIKHU.

Hnst 3a0e3nedeHHss Oe3MekM B TEMHY NOpY [00M OCBITIeHHS Oyjo iHTErpoBaHe
Oe3mocepeiHbO B MOPYYYsl, 10 YITKO OKPECIIOE MEX1 TPAH3UTHOI 30HU Ta JOMOMArae JIIIIM 3i
clabKUM 30pOM OpieHTyBaTucs y mpoctopi. CBiTia MOBepXHA OETOHHOTO TOKPHUTTS MaHIyca
CTBOPIOE Bi3yaJIbHUI KOHTPACT 13 HABKOJIMIIHBOIO 3€JIEHHIO, 10 TAKOXX € BaKJIMBHM €JIIEMEHTOM
YHiBepcallbHOTO Mu3aiiHy. Llei mpukian J0BOANTS, IO HABITh Y CKIAJHUX TOMOTpadiyHIX yMOBaxX
IHKJTIO3UBHICTh MOX€ CTaTH pPYIIHHOI CHIJIOK [UIs CTBOPEHHS 3aTUIIHOTO Ta €CTETUYHO
MPUBA0OIMBOTO MICHKOTO TPOCTOPY.

Puc. 2. ITnoma Hlangopd, m. Ocno, Hopserist.
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Pesimanizayia indycmpianvnoi cnaowgunu: Margarinefabrikk[13] ,(puc.3).

Ocob6nuBuil HayKOBUH 1HTEPEC BUKJIMKAE aJanTallis iCTOPUYHAX MPOMHCIOBUX OYIiBEINb ITiJT
moTpeOu COLiaabHOI 1HKITI0311, MPUKIaqoM Joro € autsaumii cagok Margarinefabrikk. Pesitamizamis
MaprapuHoBoi (padpuku modarky XX cromitts Bumaraia Bijg 0ropo NAV ckiagHux rmiaHyBaabHUX
pillieHb, OCKUIBKY MEPIINi oBepX OyaiBil OyB MiIHATHA HaA 3emiieto Ha 1,2 MeTpa i1 3py4HOCTI
BaHTAKHUX POOIT. ApXITEKTOpH HE MPOCTO J0AaIH JTi(PTH, a MTOBHICTIO NEPEOCMUCIMINA BHYTPILIHIO
JIOTICTUKY: CTBOPEHHS CHCTEMM BHYTPIIIHIX paMIl Ta 3aMiHa MOKPIBIl Ha CBITJIONPO30PY
KOHCTPYKIIIIO JI03BOJIJIA HAMIOBHUTHU IMPOCTIP MOBITPSAM Ta CBITJIIOM, IO KPUTUYHO BAXKIIUBO IS
1HKJIFO3UBHOTO CEpEIOBUIIIA.

B odopmiienni intep'epy Oysn0 3acTOCOBaHO MPUHIMII KOTHITUBHOI poctymHocTi. KomipHe
MapKyBaHHS TPUMIIIEHb, KOHTPACTHI JBEpHI Npopism Ta MacmTabHa HacTiHHAa Trpadika
JOTIOMArarTh JITSAM 3 KOTHITUBHUMHU TIOPYIICHHSMH a00 TMOPYIIEHHSMU 30py JIETKO
ineHTudikyBatu 30HM mnepeOyBaHHS. BHCOKI cTeni KOJUIIHBOrO 3aBOjay OyiM BHUKOPHUCTaHI SIS
CTBOpPEHHSI 0araTopiBHEBUX IIPOBUX 30H, J¢ KOXHA IUTHHA, HE 3aJeKHO Bix 11 (i3uyHmMX
MOJKJIMBOCTEH, MOXKE 3HAUTH MPOCTIP AJIs aKTUBHOCTI 00 yCaMiTHEHHS.

Puc. 3 . {utsumit cagoxMargarinefabrikk, m. Ocio, Hopaeris.

Ilenmpanvnuii xab6 ma konuenuin SharedSpace: ITnowa Jernbanetorget,(puc.4).

VYpb6anictuyHuil KoHTEKCT Oclio HE MOXJIMBO YSBUTH 0e3 LleHTpasbHOro TpaHCIOPTHOTO
By3ia Jernbanetorget, /¢ TPUHIMIN YHIBEPCAIBHOTO AHW3AiiHY peai3oBaHi dYepe3 KOHIICTIII0
«cninbHOro npocropy» (SharedSpace). Best mimomna nepen LleHTpambHUM BOK3aJIOM CIPOEKTOBaHA B
OJTHOMY PiBHi: BIZICYTHICTb OOP/OPIB Ta MOPOTIiB pOOUTH PyX THCSY MAacaXHPIB 13 Bali3aMu, JIIOACH
Ha Kpicyiax KOJIICHUX Ta 0aThbKiB 3 Bi3kaMM aOCOIOTHO Oe30ap'epHUM. Po3MexyBaHHS MIlIOX1THUX
Ta TPAHCHOPTHHUX 30H TYT AOCATAETHCS He (Qi3MIHMMHU Oap'epamu, a 3MIHOKO (aKTypu MOIICHHS.
BukopucTaHHs TaKTUIBHUX 1HAUKATOPIB Ta KOHTPACTHUX CMYT, BOYZOBAaHUX Y I'PaHiTHE MMOKPUTTS,
3a0e3neuye IHTYITHBHY HaBITallif0 B yMOBaX HAJBUCOKOI IMIILHOCTI MOTOKYy. lle pimeHHs
JEMOHCTPY€E, IO IHKIIO3UBHE MICTO — II€ MICTO, A€ 1H(QpacTpyKTypa HE «KPHUUTHY» PO
0OMEXEHHsI, @ HETIOMITHO MATPUMY€E aBTOHOMHICTh KOXXHOTO KOPHCTYyBaua.
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Puc. 4. 3anizanunuii Bok3ai, mioria Jernbanetorget, m. Ocio, HopBseris.

Texnonocziuni innoeauii ¢ nanowagpmi: Benonioiiomuuk Trampe,(puc.S).

Ha 3aBepiueHHs BapTO 3rajjatu Npo yHiKajdbHE TEXHOJOTIYHE pilleHHs y MicTi TpoHreim —
BenonigiioMank Trampe. Xouda 00'€KT MPOEKTYBABCS il CTHUMYJIOBaHHS BEIOPYXY, BiH CTaB
HEBIJ'€eMHUM €JIEMEHTOM I1HKJIIO3MBHOI ekocucTeMu Mmicrta. [liniioMHUK 103BOJIsiE 07aTH KPYyTUH
cxuJ1 JOBKUHOI 130 MeTpiB, 0 B yMOBaxX MaropoOMCTOro peibedy € KpUTUIHUM I MOOUTEHOCTI.
3aBIIKU TOMY, 10 KOHCTPYKTHUBHI €JIEMEHTHU MOBHICTIO CXOBaHI MiJl TPOTYyapoM, a caM MEXaHi3M €
MQJIOTIOMITHHM, BiH HE CTBOPIOE Bi3yaJbHOTO IIyMY Ta HE 3aBa)ka€ 3BUYAHHOMY IMIIIOXiTHOMY
pyxy. Lle mpukiaa toro, ik creniagizoBaHa TEXHOJIOTIS MOXKe HaOyTH YHIBEpCAJIbHOTO 3HAuY€HHS,
MOJIETIIYIOYH MIEPECyBaHHS PI3HUM TPYIIaM KOPUCTYBadiB MiCBKOTO ITPOCTOPY.

Puc. 5.Benomigiiomuuk Trampe, m. Tpouxeiim, Hopseris
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BucnoBku. IIpoBeneHne mocCHiKEHHS apXiTEeKTypHO-IJIaHyBajdbHOI mpakTuku Hopserii
JI03BOJISIE CTBEPJDKYBATH, IO YHIBEpPCAJIbHHMNA JH3aiH BHCTYNAE HE MPOCTO SK CYKYIHICTh
TeXHIYHUX HOPMATHBIB, a SK (yHIAMCHTAIBHHK I1HCTPYMEHT (OPMYBAHHS T'yMaHICTHYHOTO
MICBKOT'O CepeIOBHUINA. Y TaKOMY CEpeIOBHIII apXiTeKTypHa (hopma mepectae OyTH Julie 00'€KTOM
€CTETUYHOTO CIOTJISIaHHA, IePETBOPIOIOYHCH HA aKTUBHOI'O TapaHTa COLalIbHOT piBHOCTI. AHai3
3HakoBuUX 00'ekTiB Ocno Ta TpoHreiiMa IEMOHCTpYE YCIIIIHY TpaHc(OpMaIiio TEOpeTHUYHUX
MIPUHITUITIB 1HKJIFO3UBHOCTI Y KOHKPETHI TPOCTOPOBI PILIICHHS.

[To-mepmure, peamizamis koHmemniii 0e3moBHOro npocropy (SeamlessEnvironment), 30kpema
Ha tionti Ilanmopd, moBoauTh mepeBary aHAmA(QTHOrO HIBEIIOBAHHS HAJ TPaTUIIHHUMHU
METOAAMU BEPTHKAJIBHUX CIIONyYeHb. Y TAaKOMYy KOHTEKCTI MaHAYC CTa€ HE 30BHILIHBOIO
aJanTUBHOIO «00YOBOIO», a IEHTPAIbHUM KOMITO3HMIIIHHUM €JIEMEHTOM, IO MiHiMi3ye (i3uuHi
3yCWJUIA Ta TOBHICTIO HIBENIOE BIMUYyTTS mpocTopoBoi cerperamii. [lo-gpyre, BHpoBaKeHHS
MYJIbTUMO/IaJIbHOT HaBIralii — BUKOPUCTAHHS TaKTWJIBHUX 1HIUKATOPIB, KOHTPACTHOT'O KOJIPHOTO
KOJyBaHHS (K y MpoeKTi Margarinefabrikk) Ta 3ByKOBUX CHTHaIIB — 3a0e31euye BUCOKHI PiBCHb
aBTOHOMHOCTI /17151 0ci0 13 ceHcopHUMU nopylieHHaMHU. [lo-TpeTe, cTpaTeria Au3aiiHy 3 «J0IMyCKOM
Ha TIOMWJIKY», IO BKJIFOYAa€ aHTUKOB3HI MOKPUTTS Ta aBTOMAaTH30BaHI CUCTEMH OCBITIICHHS, POOHUTH
CepeIOBUILIE TMPEBEHTHUBHO O€3MEeYHUM, IO € KPUTUYHO BAXKIUBUM JUId KpaiHi 3 CyBOpUMHU
KIIIMaTHYHAMHYMOBaMH.

HaykoBo 0oOrpyHTOBaHHMM € 1 3HAQUHUU COIIATbHO-EKOHOMIYHHUI €(EeKT BiJl BIPOBAIKEHHS
YHIBepCAJIbHOTO JU3aiiHy. [HTerpamis NpPUHIMIIB I1HKIIO3MBHOCTI Ha €Tami KOHIENTYaJlbHOTO
MPOEKTYBAaHHS CYTTE€BO 3HUXKYE OIO/DKETHI BUTPATHU, OCKUIBKM MPEBEHTHUBHE OYHIBHUIITBO
VHIBEpCAIbHUX 00’ €KTIB € 3HAYHO JCHICBIIMM 3a iX MOJANIbITy CKIaJHY axamntaiito. Kpim toro,
CTBOpeHHSI 0e30ap'epHOro cepeloBUIla CTUMYIIOE JIOKAbHY €KOHOMIKY HUIIXOM 3aly4eHHs J0
aKTUBHOTO MICBKOTO JKUTTS JITHIX JIFOJeH Ta MAJTOMOOUIBHUX TPYII, IO IMiJBHUINYE BiJBiTyBaHICTh
KOMEpIiHHKX 00 €KTIB Ta 3arajbHy Oe3meKy MichbKux mpoctopis [14,15].

Jnst YkpaiHM B KOHTEKCTI TIIOOAJbHOTO BHKIMKY MacimTaOHOI MICISBOEHHOI BiOyIOBH
noceig Hopgserii mae crpareriune 3HaueHHs. CporogHi YkpaiHa CTOITh Nepea yHIKaJIbHOIO
MOKJIUBICTIO 3IINCHUTH IUBLTI3alIMHUN Tepexil Bif 3acTapiliuX MOCTPAIASHCHKUX CTaHAAPTIB
«HOMIHAQJIBHOI JIOCTYITHOCTI», Kl YacTO ICHYBaJu JIUIIE JEKJIApaTHBHO, JO CTBOPEHHS MICT, i€
KOXHa JII0JIMHA BiAuyBa€e ceOe MOBHOMPABHUM YUYACHUKOM CYCHITBHOTO HKHUTTSL.

HopBe3pkuii nUISIX NEPEKOHIMBO JIOBOJUTH, 110 YHIBEpCAIbHUM NM3aiiH He € (DIHaHCOBUM
TATapeM Ul MIPOEKTY, a BUCTYNAE e(h)eKTUBHUM IHCTPYMEHTOM ITiJIBUILEHHS SIKOCTI Ta KamiTatizamii
apxIiTEKTypHOTO cepeloBUIA. BrpoBajkeHHs I1HKIIO3MBHUX pillleHb 0O€3MocepeHbO B
«TEHETHUYHUHN KOJI» apXITEKTYPHUX MPOEKTIB € HAHOUIBII MEPCIEKTUBHIUM BEKTOPOM PO3BUTKY IS
BIJIHOBJICHHS YKPaiHCHKUX MICT, 10 JIO3BOJIUTH C()OPMYBaTH piBHOIIpaBHE, O€3MeYHE Ta BIAKPUTE
CYCHUIBCTBO MAallOyTHHOTO.
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Abstract. The article provides a comprehensive scientific analysis of the concept of Universal
Design as a fundamental tool for shaping a modern inclusive urban environment. Based on the
study of Norway’s leading expertise, the mechanisms for transforming theoretical principles of
architectural barrier-free design into practical spatial solutions are investigated. The author explores
the essence of the seven fundamental principles of Universal Design, emphasizing aspects such as
equitable use, flexibility, intuitiveness, and low physical effort.

A number of landmark objects are examined, including the Oslo Opera House, Schandorff
Square, and revitalized industrial complexes. These examples demonstrate the implementation of
"seamless space," multimodal navigation, and cognitive accessibility. Particular attention is paid to
the socio-economic efficiency of universal planning and its role in stimulating urban mobility. In
the context of the current challenges facing Ukraine, the necessity of implementing Norwegian
"Design for All" standards into post-war reconstruction strategies is justified.

The author argues that Universal Design is not only a requirement for social justice but also
an effective instrument for increasing the capitalization of the architectural environment and
fostering a democratic society where every citizen is granted equal rights to a comfortable and safe
life.

For Ukraine, in the context of the global challenge of large-scale post-war reconstruction,
Norway's experience is of strategic significance. Today, Ukraine faces a unique opportunity to
achieve a civilizational transition from outdated post-Soviet standards of 'nominal accessibility' —
which often existed only declaratively — to the creation of cities where every individual feels like a
full participant in social life.

The Norwegian path convincingly demonstrates that universal design is not a financial burden
on a project, but rather serves as an effective tool for enhancing the quality and capitalization of the
built environment. Integrating inclusive solutions directly into the 'genetic code' of architectural
projects is the most promising development vector for the recovery of Ukrainian cities, enabling the
formation of an equitable, safe, and open society of the future.

Keywords: universal design, inclusive city, architectural morphology, urban mobility,
revitalization.
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Abstract. At the current stage, higher education is moving to a new qualitative level,
reflecting innovations in the professions of "Designer” or "Architect". Hence, the need for training
highly qualified specialists in these fields is growing. Given modern concepts and innovative
technologies that are evident in all spheres of human life, the requirements for the level of
professional training of graduates of higher educational institutions, their self-education, the ability
to think independently, optimize their activities, and make unconventional, non-trivial decisions
have increased. The development of relevant high-quality graphic competencies and sustainable
practical skills in the process of training future creative specialists is a pressing issue. For junior
students, especially in design and architecture, freehand drawing remains a fundamental skill that
requires systematic development through special techniques and exercises. The main goal is to
"train the hand", develop an eye, a sense of proportion and confidence in line. The development of
hand graphics is inextricably linked with classical graphic disciplines, primarily the following:
"Sketchy Geometry", "Geometry of Images”, "Font Graphics" or "Art of Font", "Accidental Font",
"Typographyk", etc. The main results of the study of methodological tools for improving the
graphic capabilities of future designers and architects are reviewed by the authors using extensive
research in the process of teaching first-year or second-year students graphic disciplines at the
Department of Descriptive Geometry and Engineering Graphics of Odesa State Academy of Civil
Engineering and Architecture (OSACEA). The research used analytical methods to summarize
expert assessments of graphic and individual, in particular competitive, student works, the results of
hourly observations of the performance of tasks in classroom classes provided for by the
curriculum, and conclusions from a critical comparative analysis of modern publications on the
methodology of teaching graphic disciplines to students with a creative profile, etc. The research
results were tested in the educational process, which provides for the improvement and
development of this topic in the future.

Keywords: Descriptive Geometry, graphic disciplines, junior students of design and
architecture majors, technical literacy.

Relevance of the work. Researches of contemporary problems of education of specialists in
architectural and artistic specialties emphasize the relevance and significance of training based on
professionalization. Training competent creative specialists who possess graphic literacy skills and
are able to express their thoughts on paper, fostering personal significance of learning, motivation,
and sustained interest in the process of acquiring graphic competencies is a very pressing issue,
which requires the systematic updating of the existing methodological base.
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Problem statement. The most important task of modern graphic education is to improve the
content and conditions of learning that contribute to the development of individual professional
skills in creative fields and increase motivation to study at Higher Education Institutions (HEISs).
This article is devoted to the study of methodological tools for improving the graphic abilities of
junior students of the specialties "Architecture™ and "Design™ as the basis of their professional and
technical literacy.

The purpose of the article. The main goal of the article is to theoretically generalize the
content of individual graphic disciplines studied in junior years, to substantiate the factors of
increasing motivation for learning and, in general, to form indicators of individual graphic
competencies in students of creative specialties.

The degree of study of the problem. The confident graphic competence of students in
creative specialties emphasizes the need for personal development in the context of learning in
modern higher education institutions, i.e., shifting the focus to skills rather than just theoretical
knowledge, which is a very important factor, especially in distance learning. The content of
specialized graphic disciplines for future architects, designers, and artists, in accordance with the
requirements of the Curriculum, clearly defines the educational aspects, scope of knowledge, skills,
and sustainable competencies that students must acquire during a specific period of study, that is
discussed in many sources [1, pp.152-160; 3, pp.227-233; 6; 8, pp.42-46; 10; 11, pp.36-47; 18,
pp.175-180: 22, pp.149-161; 27, pp.103-113 and others]. The authors of these works, who
represent the Kyiv, Lviv, Odessa, and Kharkiv schools of training specialists in creative
professions, emphasize that higher education institutions periodically reduce the duration and scope
of study of basic graphic disciplines for various reasons, but the requirements for students to
develop the relevant graphic skills are increasing. In publications [2, pp.74-77; 4, pp.122-126; 14,
pp.12-22; 15; 19, pp.63-75; 21, pp.116-121; 24, pp.1827-1839; 25, pp.360-365, etc.] it is proposed
to pay attention to updating the content and structure of modern architectural education, deepening
the practical part of educational programs, and increasing personal motivation and sustained interest
in the process of acquiring graphic knowledge and skills. Our research is based on a critical analysis
and comparative assessment of modern methodological and scientific literature in periodicals and
monographs, where, along with the in-depth development of many issues, there are certain issues
that require more detailed discussion. [5, pp.215-227; 9, pp.565-586; 12; 20; 23, pp.13-22; 26,
pp.317-325 and others].

The main part. Graphic competencies are objectively necessary knowledge and skills
required for the practical activities of future designers and architects. Our research is related to the
scientific and research work "Improvement of the organization of the educational process using
distance learning methods and teaching methods for graphic disciplines for students of construction
and architectural -art specialties based on a competency-based approach,” which has been carried
out at the Department of Descriptive Geometry and Engineering Graphics of the Odessa State
Academy of Civil Engineering and Architecture (OSACEA) for many years. The ability to execute
drawings and solve various practical technical problems is only possible based on the theoretical
principles, concepts, and methods of representing geometric problems studied in Descriptive
Geometry. In the study of methodological means of improving students' graphic skills, the empirical
base consisted of 125 first- and second-year students of the Institute of Architecture and Art.
Summarizing the materials of the authors' experimental studies, which consisted of systematic
observation of the educational process, analytical comparison of students' results, and personal
conclusions of teachers, generalized results were obtained regarding the characteristics of priority
motivational factors, which are presented in the table.
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In our opinion, the data presented in the table raises certain methodological considerations for
teachers because, first, it is important not to overload younger students, but rather to engage and
motivate them to learn. Secondly, it is necessary to seek different differentiated and individual
approaches to improve the quality of teaching graphic disciplines. The generalized coefficient k is
the average indicator for the group as the ratio of the number of hours missed to the number of
students in the group. It shows the level of student interest in achieving high academic performance
in this discipline

It should be noted that second-year students have a higher k index, i.e., the percentage of
missed classes is higher, although their interest in future professional activities is significantly
higher than that of first-year students.

Table

CHARACTERISTICS OF PRIORITY MOTIVATIONAL FACTORS IN THE STUDY OF
DESCRIPTIVE GEOMETRY BY JUNIOR YEAR STUDENTS

Characteristics of | Group No.1 | Group No.2 | Group No.5 | Group No.4 | Group No.5
the  motivational | (22 (14 (35 (23 (11 students)
factor students) students) students) students)

1 | Desire to learn (%) 50 60 55 50 45

2 | Desire to improve 15 10 8 10 13
skills (%)

3 | Competition 13 7 10 5 12
among classmates
(%)

4 | Interest in future 12 8 5 25 25
profession (%)

5 | Contact with the 10 15 7 10 5
teacher (%)

6 | Generalized 4.26 1.82 3.72 6.00 8.18
coefficient k

Notes. 1. Groups No. 1-3 are first-year students, No. 3 and 4 are second-year students.
2. Statistical data obtained as expert assessments from a comparative analysis of the educational
process separately for each group.

Let us consider some of the topics and tasks that junior students of the Architecture and

Design specialty study and perform while studying the following discipline, as examples that
illustrate the importance and necessity of studying the discipline "Descriptive Geometry".
We emphasize that the main tasks of descriptive geometry include studying the basic concepts,
methods, and rules for constructing images of spatial forms on a plane; developing spatial thinking;
consolidating methods and algorithms of graphic actions for solving various applied metric and
positional problems on a plane; developing and improving graphic skills for creating spatial images
of objects based on the analysis of their images etc.

Many students find it difficult to comprehend the academic information in this discipline.
The reasons for these difficulties include a lack of understanding of the purpose and objectives of
studying the discipline, as well as a low level of school preparation. In addition, the difficulties are
also related to the special combination of logical thinking and spatial imagination. The combination
of these two abilities forms a new level of thinking—spatial thinking, which makes it possible to
manipulate images in space, without which any creative activity is impossible. In order to recreate
spatial images of objects, determine their relative positions and sizes, model and study various
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technical forms and structures, it is important to know, for example, the classification of surfaces
(pyramid, prism, cone, cylinder, sphere, torus, etc.), since understanding the shape of an object is
based on breaking it down into its constituent parts and sequentially drawing those parts. The
construction of projections of the intersection line of surfaces plays an important role in
representing the sequence in which images are rendered and how the visibility of surface elements
is determined. (Fig. 1) shows two examples of such graphic work.

Of great importance in further studies in senior courses and professional activities is the study
of the sections “Shadows in orthogonal projections” and “Construction of perspective images” (fig.
2).

The list of examples of topics and assignments could go on, but it is clear that in order to
complete a drawing on any of the topics discussed, one cannot do without the knowledge, skills,
basic definitions, concepts, laws, and rules provided by descriptive geometry. Consequently,
graphic training and the ability to read and execute drawings are important components for students
of creative specialties.
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Fig. 1. The construction of projections of the intersection line of surfaces: a) Construction of projections of
the intersection line of two polyhedral surfaces; b) Construction of projections of the intersection line of two
surfaces of revolution
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Fig. 2. Example of the task "Constructing the Perspective of Spatial Forms Using
the Architects' Two-Point Vanishing Point Method"

To improve the graphic skills of future architects and designers, scientific and methodological
literature suggests using various methodological techniques that allow for the development of well-
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rounded specialists. Thus, to integrate and consolidate skills, it is recommended to apply practical
methods individually, for example, from simple to complex, integrating “manual” and “digital”
work in parallel, but with an emphasis on manual graphics, the improvement of which is
inextricably linked to graphic disciplines. The foundation for further development of individual
graphic skills in junior students of creative specialties can be laid through regular training in hand
positioning and working with drawing instruments using specific graphic exercises and assignments
[7; 13; 16; 17, etc.]. This individually differentiated approach takes into account the individual
characteristics and pace of development of each student for more effective diagnosis and
development of their competencies.

Here are a few more examples of improving the graphic abilities of future designers and
architects by teaching graphic disciplines "Art of Font", "Accidental Font", etc. at the Department
of Descriptive Geometry and Engineering Graphics of OSACEA. Thus, in the process of studying
the discipline “The Art of Font” students develop skills in the competent use of knowledge about
the principles of font design and font composition, as well as the determination and enhancement of
the emotional significance of information using fonts of different styles. Students learn theoretical
and practical knowledge about the laws of font construction and the peculiarities of using font
graphics in their future professional activities, and acquire skills in artistic and graphic activities.
Thus, in the process of studying the discipline “The Art of Font” students develop skills in the
competent use of knowledge about the principles of font design and composition, as well as in
determining and enhancing the emotional significance of information using fonts of different styles.
Students gain theoretical and practical knowledge about the laws of font construction and the
peculiarities of using font graphics in their future professional activities, as well as acquire skills in
artistic and graphic activities.

Fig. 3 shows examples of student graphic assignments (selectively) from the discipline “Art
of Font” completed in accordance with this curriculum.
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Fig. 3. Examples of student graphic tasks (selectively) from the discipline "Art of Font":
a) Title page, b) Antiqua font c¢) Gothic font d) Latin font
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It is important to note that accidental fonts are fonts used to create visual emphasis and attract
attention. Knowing accidental fonts opens up new opportunities for experimentation and creating
unique visual images. They will help you go beyond the usual fonts, expand your creative potential,
create a unique style, and add originality to your projects. Fig. 4 shows examples of student graphic
tasks (selectively) from the discipline "Accidental Font", completed in accordance with this
Curriculum.
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Fig. 4. Examples of student graphic tasks (selectively) from the discipline "Accidental Font":
a) Title page, b) current works

Incorporating fonts into a composition is a very common and quite difficult task. Fonts are a
unique art form. First, they are symbolic in nature, and second, font compositions are read in a
specific order, line by line, from top to bottom and left to right. This makes the composition of
fonts with images very specific, distinguishing it from most types of decorative and figurative art.
The construction of font composition is facilitated by the fact that fonts and ornaments are two-
dimensional and flat in nature. By finding a common rhythm, similar plasticity, and color
saturation for letters and images, a specialist can achieve a fusion of font and ornament into a single
image.

Fig. 5 shows examples of student graphic tasks on the topic "Font Compositions".
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Fig. 5. Examples of student graphic tasks on the topic "Font compositions”

From the authors' point of view, most students are actively engaged in class and at home,
demonstrating creativity and a desire to improve their graphic skills. Control measures are a
necessary element of feedback: current control is carried out during practical classes in the form of
a survey, checking the student's readiness to perform and step-by-step processing of control works,
and the final control is carried out in the form of a test.

For almost 10 years, our Department has been participating in the PANGRAM International
Student Competition in Typography and Calligraphy, organized by the Kharkiv State Academy of
Design and Arts (KSAAD). More than 500 graphic works created by students from more than 200
educational institutions, both domestic and international, take part in it. An international jury
composed of prominent international experts evaluates the graphic works. Every year, the works of
our junior students majoring in architecture, design, and art, under the guidance of the department's
teachers, receive diplomas and certificates. Fig. 6 shows examples of such works in various

categories.
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Fig. 6. Examples of student graphic competition works in the categories a) Lettering,
b) Calligraphy, c) Art Alphabet

Conclusions. Prospects for Further Research. Graphic professional competence is an
integral characteristic of a person that combines knowledge, abilities, and skills in graphic
disciplines that ensure effective performance of professional activities. Graphic training also teaches
how to use terminology and concepts related to information visualization. Working with graphics
most effectively develops visual-figurative thinking, which is very important in any creative
process, because any new solution is first imagined as a picture, diagram, or model, that is, in the
creation of spatial images of reality (in the process of constructing, transforming, or improving an
object or phenomenon). We emphasize that the issue of graphic training and methodological tools
for improving students' graphic abilities in today's difficult conditions has been repeatedly discussed
at scientific and methodological seminars and many international conferences. In our opinion, the
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prospects for further research are to find different ways to improve students' graphic competence
and introduce them into the educational process.
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AnoTtanisi. Ha cygacHomy erami BuIlla OCBiTa NMEPEXOIUTh HA HOBUM SKICHUH PiBEHb, IO
BigoOpaxae iHHOBaIIi B ipodeciax «/uzaiitnep» abo «Apxitekrop». OTxKe, 3pOCTae HEOOXIAHICT B
IIITOTOBII BUCOKOKBATI(hiKOBAHUX CICIIANICTIB y IIUX Tally3sX. 3 OTJIsAy Ha CydacHI KOHIIEHIT Ta
IHHOBAIIIHI TEXHOJIOT11, III0 OYEBUIHI B yCiX cepax JTHOACHKOTO KUTTS, 3pOCTH BUMOTH JI0 PiBHS
npodeciiHOl MIArOTOBKM BUITYCKHUKIB BUIIUX HABYAIBHUX 3aKJIaJ1B, iIXHbOT CAMOOCBITH, 3JJaTHOCTI
CaMOCTIHO MHCJIMTH, ONTHUMI3yBaTH CBOIO iSUIbHICTh, MPUHMATH HETPAIUIiHI, HETPUBIaIbHI
pimeHHs. PO3BUTOK BiMOBITHUX BUCOKOAKICHUX I'padiyHMX KOMITETEHIIIH Ta CTIMKUX MPAKTHIYHUX
HAaBUYOK Y MIpOIleCi MiArOTOBKM MaiOyTHIX KpeaTMBHUX (PaxiBIiB € aKTyaJbHUM NUTAaHHAM. J[is
CTYICHTIB MEepPUIOro Kypcy, OCOOIMBO crelialbHOCTe «/{u3zatiny Ta «Apximexkmypay, KpecileHHs
BiJl pYKH 3aJIMIIAETHCS (PYHIAMEHTAIFHOIO HABHYKOIO, SIKA BUMAara€ CUCTEMAaTUYHOTO PO3BHUTKY 3a
JIOTIOMOTOI0 CIEI[iaIbHUX TEXHIK Ta BIpaB. ['0l0BHA MeTa — «TPEHYBaTU PYKY», PO3BHBATH
OKOMIp, TOYYTTS MipH Ta BIEBHEHICTH Y JiHii. PO3BUTOK py4HOI rpadiku HEPO3PUBHO MOB'I3aHUI 3
KIACUYHUMU TpadiyHUMHM JAWCUUIUIIHAMH, HacaMmIepea TakuMu: «Hapucha 2ceomempisny,
«l"eomempisn 300padicenvy, «llpugpmosa epagpika» abo «Mucmeymeso wpugpmy», «Axyudenmuuii
wpugpmy, «Kaniepagiay», «Tunoepagixa» touo. OCHOBHI pe3yiabTaTH JOCITIKEHHS METOJAUMYHUX
IHCTpYMEHTIB JUIS BJOCKOHAJEHHS TrpadiyHUX MOXKIMBOCTEH MalOyTHIX JAu3aiiHEpiB Ta
apXiTEKTOpPIB PO3IIIIHYTO aBTOpPaMU 3 BUKOPUCTAHHSAM OaraTOpiYHHX JOCTIIKEHb Y MpoIieci
HaBYaHHS CTY/ACHTIB MEPUIOrO Ta JAPYroro KypciB Ha Kadeapi HapuCHOI reoMeTpii Ta iHKeHEepHOI
rpadiku Onmecbkoi aepikaBHOI akazaemii OyniBHunTBa Ta apxitektypu (OJABA). ¥ mochimxeHH1
BUKOPHUCTAaHO AaHAJTITHYHI METOAW JUIS Yy3arajdbHEHHS eKCIIEPTHHUX OIIHOK TrpadiyHuX Ta
IHAMBITyalbHUX, 30KpeMa KOHKYPCHHX, CTYICHTCBKHX pOOIT, pe3yibTaTiB MOTOJUHHHUX
CTIIOCTEpEKEeHb 32 BUKOHAHHSM 3aBllaHb Ha ayAMTOPHHUX 3aHATTAX, NependadyeHux HaBuambHUMEI
IporpaMamMu, Ta BUCHOBKIB KPUTUYHOTO MOPIBHSUIBHOTO aHANI3y Cy4acHUX MyOmiKaliil 3 METOAUKU
BUKJIAJIaHHS TpaiuHuX TUCHUIUIIH CTyJASHTaM TBOpUoro mnpodumo tomo. PesynbraTu
JOCITIJKEHHSI anpoOOBaHO B HABYAJILHOMY IIPOIIEC], 10 Mepeadadae BIOCKOHAJICHHS Ta PO3BUTOK
Ii€1 TEMH B MOJAIBIIIII MEPCTIEKTUBI.

KurouoBi cjioBa: HapucHa reoMerpis, TpadiuHi TUCHUIUIIHU, CTYIEHTH TMEpPUIOTO KYypCy
CHeliaJIbHOCTEeH U3aiiH Ta apXITeKTypa, TEXHIYHA TPAMOTHICTh
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1K0H6’0p14iy]l/l «Bceykpaincvke azenmemeo po3eumky epomad ma mepumopiti»
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ZﬂepwcaeHuﬁ OilomexHoN02IUHUL YHIBepcumem

8yn. Anuescokux 44, m. Xapkis, 61002, Yxpaina

AHoOTamig. Y CTaTTi pO3TMSHYTO MHiAXiJ A0 PO3BUTKY CIIBCBKUX TEpUTOpid YKpaiHu Ha
OCHOBI  BNPOBA/UKCHHS IHTETpOBAaHMX HUPPOBUX IUIaTHOpM  YIPaBIiHHA  TPOMAJAMHU.
OOrpyHTOBAaHO aKTYaJbHICTh THEpPeXoay Bil (parMeHTapHOro YIOpPaBIiHHA 3€MEbHUMH,
IH)KEHEPHUMH Ta apXiTEeKTYpPHUMH pecypcaMu 10 €MHOTO 1H(POPMALIHHOTO IPOCTOPY MPUHHSATTS
YIPaBIiHCHKUX pilieHb. [IpoaHanizoBaHo KJIIOYOBI MPOOJEMH CydyacHUX TpoMaj, TOB’sA3aHi 3
IeIUTOM pecypciB, PO3PI3HEHICTIO JaHUX, 3aCTAPITMMH MICTOOYIIBHUMHU Ta 3EMIICBIIOPSTHUMHU
PILICHHSMH.

3anpornoHoOBaHO MOJIENb IHTETPOBaHOI HU(POBOI TIATPOPMH PO3BUTKY TPOMAJ, IO HOETHYE
imkeHepHuil aynut Ta MoxemtoBanHsa (White Due Diligence Engineering), 3emenbHO-TIpaBOBUI
anani3 (Triada Land & Legal) Ta apxitekTypHo-manyBaibHi pimenHst (SigmaGeoPort Urban).
Busznaueno ¢QyHKIIOHANIBHI MOXIUBOCTI Iiaropmu, 1i poib y MIABUIICHHI MPO30POCTI
VIPaBITiHHSA aKTHBAMH, 3HIDKCHHI TEXHIYHUX 1 MPABOBUX PHU3HKIB, MIATOTOBI 1HBECTHULIHHHUX
MIPOEKTIB Ta palliOHATbHOMY BUKOPUCTAHHI 3€MeJbHUX PECypCiB.

[ToxazaHo npakTUYHUI ePEKT 3aCTOCYBaHHS HUPPOBUX MIATHOPM AJIs TpOMa/l, IHBECTOPIB Ta
MOJIOJUX CHEeLIaJiCTiB, 30KpeMa y KOHTEKCTI IUIAaHYBaHHS «cejla MaiOyTHBOIO», MiCISIBOEHHOT
B1J1I0YJI0BH, PO3BUTKY 1H)KEHEPHOI 1H(QPACTPYKTYpH Ta aKTHUBI3allli KOMyHaJIbHOTO MaiiHa. 3po0iIeHO
BHCHOBOK, 110 IU(POBI MIATGOPMU € KIIOUYOBHM IHCTPYMEHTOM CTaJIOI0 PO3BUTKY YKPaiHCBKHX
CUIbCHKUX TEpUTOPIH 1 popMyBaHHS HOBOI IpodeciiiHol chepu s MOJIOAI Y rajly3l IPOCTOPOBOTO
IUTAHYBAHHS Ta YNPaBIiHHSA TEPUTOPISIMH.

KurouoBi cioBa: mudposi miatdopmu, po3BUTOK Tpomaa, Smart Village, mpoctopose
IUTaHYBaHHS, 1H)KEHEpHa 1H(QpacTpyKTypa, 3eMJIEKOpUCTYBaHHs, apXxitekrypa cena, GIS,
HicIIIBOEHHA BiA0Yy10Ba.

AKTYa/IbHICTh JOCJHIIKeHHsl. Y CY4YacHHX YyMOBaX PO3BHUTKY YKPaiHCBKMX CUIbCBKUX
TEPUTOPIN CHOCTEPIraeThbCcsl TOCTpa HEOOXIAHICTH MEpexoAy BiJl (pparMeHTapHHUX, TPaJULIAHUX
YIIPaBJIIHCBKUX PIIIEHb 10 CUCTEMHOro, IudpoBoro miaxony. Lleil mepexin € KpUTHUHUM yepes
HU3KY B3a€MOTIOB I3aHUX BUKJIHKIB, IO CYTTEBO TATBMYIOTH ITOTEHITIaI 3DOCTAHHS TPOMAI.

[To-nepmre, nedinut (iHAHCOBUX pPECYpCiB 3alMIIAE€THCA OJHUM 13 KIIFOYOBHUX Oap’epiB.
bararto cinbChbKHX TI'pomaj,, OCOOJMBO NMPUQPPOHTOBI Ta JEOKYNOBaHI, MalOTh OOMEXEHI BJIACHI
JOXO/IM, 3ajeXaTh BiJ JE€pKaBHUX TpaHC(HEpTIB Ta MDKHAPOAHOI JOMOMOIH, L0 YCKIIATHIOE
peaiizamilo JOBrOCTPOKOBUX IPOEKTIB BIAHOBIEHHS Ta pPO3BUTKY. Y 2025 pomi, 3a JaHUMHU
aHamitukd, moHax 230 mpudpoHTOBHX TpoMmaja (e TPOXHUBAE OJM3bKO 6,6 MIIH JHOJCH)
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IIPOJOBXKYBAJIN MPALIOBATH B YMOBAX XPOHIYHOIO HEJO(IHAHCYBAHHS, MONPHU 3aMlyCK CHELiaIbHUX
porpam MiATPUMKH.

[To-npyre, Opak kBai(pikoBaHUX KaJpiB MOCHIIIOE MpodeMy. BiaTik Monosal Ta ¢axiBiliB 10
MiCT a0 3a KOpJIOH, AeMorpadidyHa Kpu3a Ta HACHIJKH BIHHU MPU3BENHN 0 AeIIUTY CIEIialiCTiB
y cdepax MicToOyayBaHHS, 3€MIICBIOPSAIKYBaHHS, 1HXeHepii Ta IwmdpoBoro ympasiiHHs. Lle
CTBOPIOE CHUTYAIlif0, KOJIM TPOMagl HE MOXYTh €(PEKTHMBHO BHKOPHCTOBYBAaTH HaBiTh HasBHI
pecypcu Ta MOXKIIMBOCTI (piHAHCYBaHHS.

[To-Tpete, 3actapini Ta (hparmMeHTOBaHi AaHi 3 MicTOOyAiBHOI AOKyMmeHTauii, Jlep:kaBHOTO
3€MENBbHOTO0 KaJgacTpy, pEeCTpiB IIpaB Ha HEPYXOMICTh Ta I1HKEHEPHUX MEpEeX CYTTEBO
YCKJIQHIOIOTh MPUHHATTA OOIPYHTOBAHUX pimieHb. Po3pi3HeHicTh iH(oOpMalii NpU3BOAUTH 10
NOMUJIOK Y IUIAHYBaHHI, AYOJIOBaHHS BUTpAT, IOPUIUMYHUX PHU3UKIB Ta BTPATH 1HBECTULINHHOI
MPUBAOIUBOCTI TEPUTOPIM.

Oco651BO rocTporo 115 MpobiieMa cTae B KOHTEKCTI MiCIABOEHHOI BinOynoBu. Y 2024-2025
pokax 0oiioBi nii Oe3mocepenHbO 3a4YenMiIN COTHI TPOMaJ, CIPHUYMHUBIIKA MAacoBi pyHHYBaHHS
1H(GPaCTPyKTYpH, 3€MENbHUX pPECypciB Ta KHUTIOBoro QoHay. 3a ominkamu, y 2025 pomi
3aikcoBaHo moHaa 70 THCSY aTak Ha TEPUTOPIaIbHI TpoMaau Ta JAECATKH THUCSY JKEPTB, 3
HaWOIIBIIIOK KOHIIGHTpAIli€l0 B MPUGPOHTOBHX 00dacTsIX. BigHOBICHHS BHMarae He IPOCTO
PEMOHTY, a KOMIUIEKCHOTO TEPEOCMHUCIICHHSI MPOCTOPOBOTO PO3BUTKY: CTBOPEHHS OE3MEYHHUX,
CHEeproe(eKTUBHUX, KIIMAaTUYHO CTIHKUX IOCEJIEHb 3 YPaxyBaHHSIM €BPONEHCHKUX CTaHAAPTIB
CTaJIOTO PO3BUTKY.

[Mudposi muarGopMu pO3BUTKY TIpoMaj MEPETBOPIOIOTHCS HAa KIIOYOBUH 1HCTPYMEHT
BUDIIICHHS [WX BHKIUKIB. BOHM J03BONAIOTH MiABHINUTH €(QEKTHUBHICTD TEPUTOPIATLHOTO
YIpaBIiHHSA LUIIXOM 1HTerpamii JaHuxX Yy e€AuHui iHdopMamidHUN mpocTip, 3a0e3neduTu
MIPO30PICTh MPUHHATTS PIlIEHb Ta 3MEHIIUTH KOPYIIIIHI PH3UKH, CYyTTEBO MPUCKOPUTH IiATOTOBKY
IHBECTHUIIIMHUX TMPOMO3HUIIIA Ta MPOEKTIB IS TPaHTIB, MDKHAPOJHHX JOHOPIB Ta NPUBATHUX
IHBECTOpIB, CTBOPHTH HOBI MOXJIHMBOCTI Ui TpodeciiHol peaizamii MOJOMI B Tally3sx
apXiTEeKTypH, iHKeHepii, reoiH(hOPMATHKH Ta IIPOCTOPOBOTO IJIAHYBAHHS.

Taki nmnarpopMu He NuIIe ONTHUMI3yIOTh TMOTOYHI MpPOLECH, aje U CHPHUSIIOTH CTAIOMYy
PO3BHUTKY TpOMaJI, TO3BOJISIOUN aJaNTYBATUCS JI0 TJIOOATHHUX BUKJIMKIB Cy4aCHOCTI: KIIMAaTUYHUX
3MiH (3aTOIUIEHHS, MOCYXH, €po3is IPYyHTIB), Jemorpadiunoi yp6Oanizauii (BIATIK HaceJIeHH:),
€HepreTUYHOI KPU3H Ta HEOOX1IHOCTI 3€JIeHO01 TpaHCchopMaIlii.

VY konrtekcti Ctparerii po3BUTKY CUIBCHKOTO TOCIIOIAPCTBA Ta CUIBCHKUX TEPUTOPIN YKpaiHu
Ha repiog g0 2030 poky [1], cxBanenoi Kabinerom MinictpiB, udposa TpanchopMmarliisi BU3HaAHA
OJHI€I0 31 cTpareriuHux Iuted. Bona mnepenbauvae po3BUTOK IM(POBOro 3emiiepoOCTBa,
1H(QpacTpyKTypH, MiJBUIICHHS HUPPOBOI IPaMOTHOCTI Ta IHTETpalil0 Cy4yaCHUX TEXHOJOTIH st
MiABUILEHHS KOHKYPEHTOCIPOMOXHOCTI cilbChbkux Tepuropiil. Konuenmii «Smart Village»
(«PozymHe ceno») [2], siki akTHBHO pO3BUBarOThCS B KpaiHax €C (3okpema B [losblii), CTalOTh
OpIEHTHpPOM is YKpaiHHW, J1€ BIPOBA/KEHHS TMOAIOHUX TMiAXOMIB MOXKE CTaTH BaKIMBUM
€JIEMEHTOM ITICISIBOEHHOTO BITHOBJIEHHS Ta €BPONENCHKOT IHTErparii.

TakuM YHMHOM, aKTyaJbHICTb PO3POOKM Ta BIPOBA/DKEHHS IHTEIPOBAHUX IUPPOBUX
wiathopM JUTSE PO3BHTKY TpOMaJ TOJSTaE He JIMIIe B BHPINICEHHI MOTOYHHUX YHPaBIIHCHKHX
npobnem, a i y ¢opmyBaHHI (yHIAMEHTY Ui MOJEN YKpaiHCBKOro ceila MalOyTHbOTO —
TEXHOJIOTIYHOT0, IIPO30POTr0, CTINKOIO Ta MPUBAOIUBOIO I MOJIOA1 Ta IHBECTOPIB.

3arajgbHa nocranoBka npodiaem. CyyacHe YIpaBlliHHS PO3BUTKOM CUIBCHKUX TEPUTOpPIN B
VYkpaiHi BifOyBa€eThCsl B yMOBax 3HaYHOI 1H(POpMAIiiHOI (parMeHTallii, 10 € OJHIEI0 3 KIIOYOBHX
CUCTEMHHX NEpEelIKOJ Ha NUIAXY A0 €(QEeKTUBHOIO, CTajJoro Ta I1HBECTUIINHO MPUBAOIMBOTO
po3BUTKY rpomaia. JlaHi mpo 3eMenbHI pecypcH, 1HKEHEepHY 1H(QPACTPYKTypy, apXiTeKTypHO-
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IJIaHYBAJIbHI PINICHHS Ta TPABOBE PETYJIIOBAHHSA 30€piratoThCsi Ta OOpPOOJSIOTHCA y BHUTIISII
130JIbOBaHUX, HEIHTETPOBAaHUX MacuBiB iHpopmanii. JlepxkaBHuil 3emenbHMiA KagacTp, JepxkaBHuit
pPEECTp PEYOBHX TpaB Ha HEPYXOME MaiHO, 0a3W JaHMX IH)KEHEPHUX MEPEXK, MICTOOY/iBHA
JOKYMEHTAIlisl pi3HUX PIBHIB, PEECTPHM KOMYHAIBHOTO MaiiHa Ta iHII JpKepena (yHKIIOHYIOTh
MPAaKTUYHO aBTOHOMHO, 0€3 MOBHOIIIHHOT aBTOMaTUYHOI B3a€MOJIii Ta €IUHUX CTAaHIAPTIB OOMIHY
TaHUMHU.

Taka pparmenTarlis Npu3BOAUTH 10 HU3KK KPUTHIHHUX HACIIIKIB:

- HepauiOHa.ane BUKOPHUCTAaHHS 3C€MCJIbHUX pecypciB. rpOMaI[I/I YyacTO HE MalOTh IIOBHOI Ta
aKTyalbHOI KapTH 3eMeJbHUX IUISTHOK y MEXax CBO€l TepUTOpii, IO YCKIAJHIOE BUSBICHHS BiUIBHUX a00
Hee()eKTUBHO BHUKOPHCTOBYBAaHUX MIUISHOK, MPHU3BOIUTH [0 MAyONIOBaHHSA IIJIBOBOTO TPHU3HAYCHHSA,
KOH(ITIKTIB iHTEpECiB Ta BTpaTH MOTEHIIIHHIX JTOXOMIB BiJl OPEHAN YH MPOIAKY.

- HeysromkenicTs iHXeHEpHUX Mepexk. BincyTHicTh iHTErpoBaHOi iH(pOpMAaLii PO CTaH, MOTY>KHOCTI
Ta pO3TallyBaHHSA MCPCK (BOI[OHOCTa‘laHHﬂ, KaHa.]'Ii?)aHi}l, CJICKTPO-, I'a30- Ta TeHHOHOCTa‘IaHHﬂ) CIIpUYMHAE
TEXHIYHI KOJI3ii MpH IJIaHyBaHHI HOBOi 3a0yIOBH, MEpPEBAHTAXEHHS ICHYIOUWX CHUCTEM, aBapii Ta 3Ha4YHI
JIOIaTKOB1 BUTPATH HA IX YCYHEHHS.

- 3pocTaHHS TEXHIYHMX Ta IOPUIMYHUX PHU3UKIB IIiJl dYac TUIaHYBaHHS Ta peaiizanii 3a0ymoB.
[HBecTOpr Ta 3a0yOBHUKH CTHKAIOTHCS 3 HEBU3HAYEHICTIO MIOJO MPABOBOTO CTATYCY IUISHOK, OOTSKEHb,
00MeXeHb BHKOPHCTAHHS, IO TPHU3BOIUTH 10 MPU3YIIHMHEHHS MPOEKTIB, CYJOBHX CIOpiB, mTpadiB Ta
BTpaTu JOBIPHU.

KpiM Toro, CiIbChKi TPOMaIA CTUKAIOTHCS 3 0OMEKEHOIO CIIPOMOKHICTIO MIBUAKO (hOpMyBaTH
SKICHI 1HBeCTHUIIHHI mpono3uiii. [[iAroToBKa IHBECTHIIIHHUX MACHOPTIB TEPUTOPIH, MPOEKTHUX
NpoNo3uLii Juisi TpaHToBUX mporpam (Hampukian, Ukraine Facility, mporpamu €C, CsiToBOrO
0aHKY), Jlep’KaBHUX LIUJIBOBHUX IIPOrpaM BiJHOBJEHHS BHUMAara€ 3Ha4HOr0 4acy Ta PECypcCiB uepes
HEOOXTHICTh PyYHOro 300py Ta y3TO/KEHHS JaHHUX 3 Pi3HUX JpKepell. Lle poOuTh rpoMaay MEHII
KOHKYPEHTOCIIPOMOKHUMHU MOPIBHAHO 3 TUMH, 110 BXXE BIPOBAJAMWIN HUPPOBI IHCTPYMEHTH.

[Ile omHMM CepHO3HMM BUKIUKOM € HEe()EKTUBHUH KOHTPOJIb 3a BUKOPUCTAHHSAM
KOMYHAJIbHOTO MaifHa (3emuti, OyaiBii, ciopyau, iHGPacTpyKTypHiI 00’€KTH). BiACYTHICTh €AMHOI
uppoBoi CHCTEMH MOHITOPUHTY NPU3BOAMTH IO HEIUIFOBOIO BHKOPHCTAaHHS, IPUXOBAHOTO
BIJTUY>KE€HHS, HEZIOOTPUMAaHHS OPEHIHOI IUIATH Ta KOPYNIIHHUX PU3HKIB.

Ili npobieMu CyYTTEBO 3HUKYIOTh KOHKYPEHTOCHPOMOJXKHICTh CUIBCBKUX TEPUTOPIH,
raJbMYIOTh iX COLIQJIbHO-€KOHOMIYHUN PO3BHUTOK 1 YCKJIQJHIOIOTH 3aJlydyeHHsI MOJOAMX (haxiBLiB.
Mosnonp, fika Ma€ CydacHy OCBITY B Taiy3l reolH(QOpPMAaTHKH, apXITEKTYpH, ypOaHICTHKH YU
uGpPoOBOro YMNpaBiliHHA, He OauuTh MNepcrneKTUB MpodeciiiHoi peanizalii B Irpomagax uepes
3acTapiyli IHCTPYMEHTH poOOTH, HU3bKY MPO30PICTh MPOIECIB Ta BIJICYTHICTh JOCTYIY A0 SIKICHUX
TaHUX.

[IpoGnema mocuiTIO€ThCS BIJICYTHICTIO IHCTPYMEHTIB JUIsl IIBUJKOTO aHalli3y, Bi3yami3awii Ta
CIIEHapHOTO MojetoBaHHs naHuX. be3 cydacHux GIS-mnardopm, BIM-moneneit Ta iHTerpoBaHuX
NambopAiB KEpIBHUIITBO I'pOMaJ 3MYIICHE IMOKJIaJaThCs Ha NanepoBl JOKYMEHTH, pPO3pi3HEHI
Excel-Tabnumi uyu Ccy0’€KTHBHI OI[HKHM, [IO0 POOWUTH MPOIECH YIIPABIiHHSI HEe(CKTUBHUMH,
MOBUIbHUMHM Ta BPA3JIMBUMHM JI0 TOMUJIOK 1 KOPYHI[IHHUX MaHITyJSLIH.

VY KOHTEKCTI MICISIBOEHHOT BiZIOYIOBH CHUTYyallid Ha0yBa€ 0COOIMBOI FOCTPOTH: pyHHYBaHHS
1H(QpacTpyKTypH, MIHYBaHHS 3HAUHHUX TEPUTOPIM, MirpauiiiHi BTpaTh Ta NOTpeda B IIBHJIKOMY
BITHOBJICHHI =~ BUMararoThb caMe€ IHTerpoBaHOro, LU(POBOro MiAXOAYy JO  YIpaBIiHHSA
TeputopianbHUMH pecypcamu [3]. be3 mogomanus indopmariiiHoi parMeHTaIlii Ta BOpOBaKCHHS
€IMHOTO 1H(OpMaIifHOTO MpocTOpy e(eKTUBHA BiI0YI0Ba, 3aIy4eHHS 1HBECTULIIN Ta POpPMYBaHHS
MOJICITI «cella MaOyTHHOT0Y 3aTUIIATUMYThCS HETOCSKHUMU IIISIMU JIJ1s1 OUTBIIIOCT] YKPaiHChKUX
rpoma.

AHaJi3 OCTaHHIX AocaiIxKeHb Ta MyOJikaniii. Y HayKOBUX IpalsX OCTaHHIX POKIB 3Ha4Ha
yBara npuaiaserscs KoHuenmisMm «Smart City» ta «Smart Village», uudpoBomy mpoctopoBomy
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IJJaHYBaHHIO, BHUKOPHCTaHHIO TeoiHpopmamiitaux cuctem (GIS) Ta BIAKpUTHX HaHUX IS
e(eKTUBHOTO YNpaBiiHHSA TepuTopisMu. Lli HanpsMku BigoOpaxkaroTh TNIOOANBHUN TpeHa Ha
nudpoBy TpaHchopmarlito, siKa COpsMOBaHA Ha IIJBHINCHHS CTIHKOCTI, €(PEKTHBHOCTI Ta
IHKJTFO3UBHOCTI PO3BUTKY SK MICBKHX, TaK 1 CUIBCBKHX TepuUTOpiil. 30Kkpema, KOHIemis «Smart
Village» mo3urnionyerbcs sik amantaiis «Smart City» 10 CUIBCBKHX pealliid, 3 aKIEHTOM Ha
iHTerpanio nuppOBUX TEXHOJIOTIH IS BUPILICHHS MPOoOIeM aeMorpadiqHoro crnaay, eKOHOMIYHOT
BIJICTAJIOCTI Ta €KOJIOTIYHUX BUKJIUKIB.

Hanpuknan, mocimiykeHHs €BpONEHChKHX aBTOpiB, Takux sk Zavratnik et al. (2019) [4],
aKIICHTYIOTh Ha POJi IU(PPOBUX TEXHOJOTIH Yy PO3BHUTKY CUIBCBKUX TPOMAJ, IMiIKPECITIOI0YN
BOXJIUBICTh IIUPOKOCMYToBOrO iHTepHeTYy, loT-cucrem Ta miardopM A CHUTBHOTO HMPUHHATTA
pimmens. Y pamkax mpoekty «Smart Rural 21» [5], miarpumanoro €spomneticskoro Komiciero (DG
AGRI), 6yno npoananizoBano nonaza 20 cin y €Bporii, A€ BIPOBAPKEHHS «PO3YMHHX)» CTpaTerii
MIPU3BEIIO J0 MOKPAIIEHHS SAKOCTI JKUTTS, IHTETparlii MirpaHTiB (BKJIIOUAOUYM YKPAiHCHKUX CiMel) Ta
onTUMI3aIii MICIeBUX pecypciB. AHaJOriuHi i1ei pPO3BHBAIOTHECA B poOOTax, NPHUCBIYCHUX
MICISBOEHHIN B1I0OY0B1, HAMPUKJIAA, y MPOMO3ULIAX IOAO0 PO3BUTKY «Smart Village» B YkpaiHi,
7ie aKIEeHT pOOUTHCS Ha PEeloKallii MiAMPHEMCTB 3 OKYINOBAaHUX TEPUTOPii Ta (POHTOBUX 30H JJIS
3a0e31eUeHHsI CTaJIOr0 BiIPOIKEHHSL.

VYkpaiHcbki BueHi, 30kpeMa myOsikarii [HctutyTy perionansHux nociimkerb HAH Ykpainu,
(bOKyCyIOTbCS Ha aganTailii HuX KOHIEMLIA 10 BITYM3HSHUX pealiid, BpaXxOBYIOUYH CHEHH(IKY
JeleHTpati3alii, mcaIBOEHHE BiJHOBJICHHS Ta €BpoiHTerpauito. Hampuknan, y mocmimpKeHHi mMpo
MEPCIIEKTHBU COIIATbHO-EKOHOMIYHOTO PO3BUTKY CUIBCHKHX TepuTopid (2025) BuBUYaKOTHCA
iHHOBAIiIHI iIHCTpyMeHTH U(POoBOi Tpancopmarii Ha 6a3i mogeni «Smart Village», Bkirouaroun
CIIEKTPOHHE YIPABIiHHSI Ta MOHITOPHHT pecypciB [6]. IHmi pobGotu mpo KiacTepusailiro yis
monemoBanHs iHQpacTpykrypu cin (CEUR-WS), mnpomnoHyiooTh BUKOPHCTaHHS aJITOPUTMIB
KJIacTepu3allii Juisi ONTUMI3allii pPO3BUTKY CUILCHKHX TepuTopiii B YkpaiHi. Kpim Toro, mpoekt
«Ukraine Villages» (2025) nemoHcTpye BUKOpHCTaHHS U(PPOBUX IHCTPYMEHTIB ISl 30€PEKECHHS
CUIbCBKOT apXITEKTypH, CTBOPIOIOYM OHJIAWH-KOHCTPYKTOp JUISI JOKyMeHTyBaHHS Ta 3D-
MO/ICJIFOBAHHS TPAAULIHHUX XaT, 110 € aKTyaJIbHUM Yy KOHTEKCT1 pyiiHYBaHb Bij BIfHU.

Boanouac OinpIIiCTh OCHIIKEHb OOMEXYETHCSI MICBKHMHU arjioMepauisMu abo OKpeMUMHU
acleKTaMH, TaKMMHU K 3eMJIEKOpUCTYBaHHs (Hampukiaa, GIS-moxmeni ans arpapHoro cexropy),
eHepreTvka 4 MictoOynyBaHHs. 30Kpema, y podoTax rpo GIS y TepuropianbHOMYy ynpaBiiHHI, SIK-
OT MYJIbTUKPUTEpIaJIbHUM aHali3 1HBECTHLIMHOI MPHUBAOIMBOCTI CUIbCBKUX pailoHIB YKpaiHu 3
BukopuctanHsM GIS Tta mryunoro inTtenekry (Springer, 2025), akueHT pOOUTHCS Ha OLIHLI
reonoJITUYHUX (aKkTOpiB, aje Oe3 MOBHOI IHTerpamii 3 NMPaBOBUMHU Ta 1H)XEHEPHHUMH JIAaHHMHU.
Amnanoriuno, pocnimkeHHs npo GIS s BiTHOBIIOBANIBbHOI €HEPreTUKH B MICISBOEHHIM YKpaiHi
(ScienceDirect) ineHTu(iKye NpIOPUTETHI PEriOHM s COHSAYHOI Ta BITPOBOI eHeprii, aie
(OKyCyeThCSl TEPEBAKHO HA EKOJIOTIYHUX Ta TEXHIYHMX AacleKTaX, ITHOPYIYH KOMIUIEKCHE
IUTaHyBaHHA 3a0yn0BU. Y cdepi nudpoBux miatGopMm i CUIBCBKOTO PO3BHUTKY, MyOmikalii Ha
kmrant «Digitalization for Agriculture and Rural Development in Ukraine» (ResearchGate, 2025)
aHATI3yI0Th BOPOBA/DKEHHA LHU(POBUX TEXHOJOTIM B arpoceKkTopi, MiJKPECIIOYHN PpOJlb
«hardware» (iHdpacTtpykTypu) Ta «software» (umdpoBoi rpamMoTHOCTI (QepmepiB), ane He
OXOIUTIOIOTH IHTETPALli0 3 APXITEKTYPHUMH Ta IOPUIUYHUMH CHCTEMaMHU.

HenocraTHho onpanpoBaHUMH 3aJTUIIAIOTHCS MUTAHHS KOMILJIEKCHOT 1HTErpalii iH)KeHEepHHUX,
3eMeNbHUX, apXITeKTYpHHUX Ta MPaBOBUX JAAHUX B €MHY IUIaTGOPMY, CIEIiaIbHO alalTOBaHYy JUIs
YKPaiHCBKUX CITBCHKUX TpoMajl. Xodva AesKi poOOTH, SIK-OT Mpo (opMyBaHHS ITUGPOBOI CUCTEMU
Jep>KaBHOT MIATPUMKH CUIBCBKUX TepUTOPiid (2026), 0OroBOprOIOTH MiABUILIEHHS MPO30POCTi Yepe3
nudposizallito, BOHM HE MPOMOHYIOTH IMOBHOIIIHHUX MOJCNECH /I CUIbChKUX Tpoman. bpakye
TAaKOX MPAKTUYHO OPIEHTOBAHMX MOJENeH, sSKi O JEMOHCTPYBAIM EKOHOMIUHHH e(dekT Bif
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BIPOBADKEHHSI TaKMX pillieHb, BKIOYaroun omiHKy ROI (mmoBepHEHHs IHBECTHIIIN) Ta BILIUB HA
3aiHATICTE Mojoni. Hampuknan, y mpociimkeHHi npo nu¢poBi miaTopMu Ais MiATPUMKH
mignpuemuunTea (EU mocBim anmsa Ykpainu) OIIHIOETBCS BIUIMB Ha Oi3Hec, ane 0e3 (okycy Ha
MOJIOJIb Y CIJIbCHKHUX paiioHax. AHajoriuno, npoekt Ha KmtanT ONOVA GIS HUB (Esri) [7], mis
BIIHOBIIEHHS 1H(pacTpykTypu B YKpaiHi IHTETpYHOTh T'€OJaHi IS OI[IHKK 30WUTKIB, ajie He
BKJIFOYAIOTh CIICHApii JUIsl 3alydyeHHS MOJIOAI 10 TUIaHyBaHHS. Y KOHTEKCTI MiCISBOEHHOI
BinOymoBu, TpeHinrm UNDP (2025) nmns rpoman moao TeHepalii T'eoNnpoCTOPOBUX JdaHHUX
miaKpecoTh poibk GIS y BiIHOBIICHHI, aje HE OXOIUTIOITh €KOHOMIUHI MOJIEII YH 1HTETpaIliio 3
IHBECTULIHHIMH TUTATHOPMAMH.

3aramom, xoda ICHYIOUI JOCIHIKEHHS HAJalOTh COJIIIHY TEOPETUYHY Oasy mis 1mudpoBoi
TpaHchopmarlii, BOHM YacTO 3aJTUIIAIOTHCS (PArMEHTOBAHMMH, 30CEPEKCHHMH Ha OKpPEMHX
cektopax abo perionax. lle cTBoproe mporaauHy B pO3poOIl IHTErPOBAHHMX ILIATHOPM,
aJlanTOBaHUX JI0 TOTPeO YKPaiHCBKUX CUTLCHKUX TPOMaJ, OCOOJIMBO B yMOBax JAeLEHTpamizamii ta
eBpoinTerpanii. [lomanbmii IOCTIDKEHHS MArOTh AaKIGHTYBaTH Ha TPAKTUYHUX MOJIENAX 3
KUIBKICHOIO OIIHKOIO0 e(dekTiB, BkIo4daroun ROI, BIIIMB Ha 3alfHATICT MOJOII Ta CTaJliCTh
PO3BHTKY.

Meta nyOaikanii. CTaBUTBCS 3a METy HayKoBe OOIDYHTYBaHHsI JOLIIBHOCTI BIPOBAXKEHHS
iHTerpoBaHoi U(PpPoBoi MIATHOPMU PO3BUTKY TPOMA/T K KIFOYOBOTO IHCTPYMEHTY KOMILIEKCHOTO,
CUCTEMHOI'O YMIPAaBIiHHS 1H)KEHEPHUMHU, 3€MEIIbHUMHU Ta apXiTEeKTYPHUMHU pPECypcaMH CLIbCHKUX
TepuTopiii YKpaiHu, 3 00OB’SI3KOBHM ypaxyBaHHSIM CIEIU(IKK MiCISIBOEHHOI BiIOYIOBH, BUMOT
CTaJIOTO PO3BHUTKY, MPOLECIB JIeLEHTpami3alii Ta HEOOXITHOCTI 3allydyeHHs Ta mpodeciiHol
peamizamii Momomi 'y cdepax TPOCTOPOBOTrO IUIAaHYBAHHS, IHXKEHEpii, TeOoiHPOpMATUKU Ta
1M (pPOBOro yIpaBIiHHS.

B uinomy, nociipKkeHHs CIipsIMOBaHO Ha:

- TeopeTnuHe Ta MeTOJOJOTiYHE OOIPYHTYBaHHS HEOOXIIHOCTI mepexoAy Bia (parMeHTapHOro,
ManepoBO-OPIEHTOBAHOTO a00 YacTKOBO NH(POBOTO YIPABIIHHSA TEPUTOPIAILHUMH pecypcaMu 0
CTBOPEHHS €IMHOTO iH()OPMAIiHHOTO TPOCTOPY, IO iHTEerpye maHi 3 JlepKaBHOTO 3eMENbHOTO KagacTpy,
Jlep>kaBHOTO pPEECTpy pEUOBHX NpaB Ha HEPYXOME MaiHO, MiCTOOYAIBHOI JOKyMEHTallii, peecTpiB
TH)KEHEpHHUX MEPEeXk, TaHWX PO KOMYHAJIbHE MAHO Ta aKTyaJIbHUX Te€OMPOCTOPOBHX MIAPiB.

- JloBeieHHsI €KOHOMIYHO1, YIIPABIIIHCHKOI Ta COINaIbHOI JOUIJIHOCTI Takoi miaTopMHu B yMOBax
OOMEKEHHX pecypciB TpoMaj, XpoHiuHOro AedinuTy KBamiikoBaHMX KaJIpiB Ta TOCTPOi TOTpedu B
MPUCKOPEHHI MiATOTOBKH iHBECTUIIIHO MPUBAOIUBHUX MPOEKTIB JUISL BITHOBJICHHS Ta PO3BHUTKY.

- Apanranito maTgopMu 0 peaiii MiCISBOEHHOI BiNOYIOBH, 30KpeMa IIBUAKOTO iHBEHTapH3allii
MIOIIKO/PKEHOT Ta 3pyHHOBaHOI 1HPPACTPYKTYPH; OMIHKH PU3WKIB (BKIFOYAIOYM 3aMiHYBaHHS, €KOJIOTidHI
3arpo3u, epo3ir0 IPYHTIB); CIICHAPHOTO MOJICJIIOBAHHS BiJIHOBJICHHS Ta HOBOTO OY/IIBHHIITBA 3 ypaxyBaHHIM
npunnumis Build Back Better (BimHOBieHHs KpamuM, HiK Oyi0), eHeproe(eKTHBHOCTI, KIiMAaTHIHOI
CTIHKOCTI Ta €BpoIleiichkux cranaaptiB (Hamnpukian, Green Deal, New European Bauhaus); interparii 3
nepxkaBHuMu cucreMamu (MictoOyniBauii kagactp, €JECCB, peecTp MOMIKOKEHOTO MaiHa TOINO), IO
aKTHUBHO MOJICPHI3YIOThcs y 2025-2026 pokax.

- ®opMyBaHHS apryMEHTOBaHOI TMO3WIII Mmoa0 poxi [udpoBUX IwIarGopM Yy TiJABHIIEHHI
KOHKYPEHTOCIIPOMOXKHOCTI CITBCHKHUX TPOMaJi Ha HAI[iOHAJTHHOMY Ta MIXHApPOIHOMY DiBHI, 30Kpema s
sanyuenns komiB Big UKraine Facility, nporpam €C, CeiToBOr0 6aHKy, IpaHTiB Ha «3e€JI€HE» BiTHOBIEHHS
Ta MPUBATHUX 1HBECTHIIIM.

- IlinkpecneHHs CcOLiaNbHOTO BHMIpPY — CTBOPEHHS YMOB JUI 3allydeHHS MOJOAlI (CTYACHTIB,
MOJIOMX (axiBIliB, BUIYCKHHKIB MPOQUIBHUX BHIINIB) JO pealibHOI poOOTH 3 aKkTyalbHUMH JaHWUMH,
cygyacammu iHcTpyMeHTamu (GIS, BIM, 3D-mozemioBaHHS, CIieHapHE IJIaHyBaHHS), IO CHPHUATHME
3MEHILIEHHIO BiATOKY KaJpiB i3 cii; (OpMyBaHHIO HOBOI reHepauii «un(poBUX IJIaHYBaJbHHUKIB TPOMay;
MiABHICHHIO ITU(QPOBOT IPAMOTHOCTI Ta IHHOBAIIITHOT KYJIBTYpPH Ha MiCIIEBOMY PiBHI.
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Mera HIOCHIDKEHHsSI KOPENIE 3 TpiopUTeTamMH JAeprKaBHOI moiiTuku 2024-2026 pokis,
30Kpema:

- CtpaTteri€ro pO3BUTKY CLIBCHKOTO TOCIOJNAPCTBA Ta CUIBCHKUX TEPUTOPiH B YKpaiHi Ha mepiox 1o
2030 poky (cxBaneHa poszmopspkeHHsM KMY Bim 15.11.2024 Ne 1163-p), ne mumdposa Tparchopmairis
BH3HAHA OJTHIEIO 31 CTPATETIYHUX ITLICH;

- Hanionansaumu niporpamamu tudposizanii rpomajn (mmardopma «is.Iudpposa rpomana». [8],
Ingexc mudporoi Tpanchopmalrii perioHiB Ta rpoMan);

- [Imanamn mopepHizanii MictoOyzniBHoro kamactpy, €AECCH Ta inmmx cucrem y 2026 pomi
(MinBigHoBneHHs, Minuudpn);

- Konnenmieto «Smart Village» / «Po3ymHe ceno» SK TNPIOPUTETHOTO HANpsAMY IMiCISBOEHHOTO
BITHOBJICHHS CLTbCHKHAX TEPUTOPIH.

Takum yuHOM, TOCIIKEHHSI HE JIMILE KOHCTaTye rnpolieMy (pparMeHTanii JaHUX Ta HU3bKOL
e(EeKTHUBHOCT] YNpaBIiHHSA, @ ¥ MPOIMOHYE HAYKOBO OOTPYHTOBAHMHN HUIAX ii BUPILMICHHA 4Yepes3
BIPOBAJKEHHS CIICIIa)Ii30BaHOI iHTErpoBaHoi U(PPoBOi mIaTGopmMu, aaanToBaHoOi came 70 moTped
YKpaiHCBKUX CITbCHKUX TPOMAJI y MIEPEXiTHUH Tepio]] BiTHOBIIEHHS Ta €BPOINEHCHKOT IHTETparlii.

3agaui gocaigkennsi. /i1 MOCATHEHHS MOCTaBJICHOI METH — HAyKOBOTO OOIPYHTYBaHHS
JOLTFHOCTI BIIPOBA/IXKEHHS IHTETpOBaHO1 IIUGPPOBOT MIIATHOPMU PO3BUTKY IPOMAJ SIK IHCTPYMEHTY
KOMIUICKCHOTO YITPABIIIHHS PEeCypcaMu CUIbCHKUX TEPUTOPIA — BU3HAYEHO Ta JICTATI30BAHO TaKi
OCHOBHI 3aj1a4i:

1. [IpoanamizyBaTn KIrO90BI IPOOIEMHU YIIPABIiHHSI PO3BUTKOM CUTECHKHUX TEPUTOPIN B YMOBaxX
iHpopMariitHoi pparmeHTanii

- CHCTEMaTHU3yBaTH OCHOBHI NPUYMHHM Ta MposiBM iH(opMmariiHoi ¢Qparmenrtanii B ymnpapiiHHI
CUTBCBKUMH TpoMagaMu (PO3pI3HEHICTh JDKepen NaHuX, pi3Hi (opMaTH, BIACYTHICTH CTaHAAPTIB OOMIHY,
3acrapinicth iHpopMmarii);

- IpOBECTH KJIacU]ikalifo HachiakiB ¢parMeHTamii s pi3HUX cdep MISTIBHOCTI TpoMa:
3eMJIEKOPUCTYBaHHS, IHXKEHEepHa I1H(QPACTPyKTypa, MICTOOyIyBaHHSA, IHBECTHUI[ifHA TIPUBAOJIHBICTD,
KOHTPOJIb 32 KOMYHaJIbHIM MaifHOM, €KOJIOTiYHA Oe3MeKa;

- OLIHUTH KIJBbKICHI Ta SKICHI BTpPaTH, IO BWUHHUKAIOTH 4Yepe3 (QparMeHranilo (BTpayeHHWd dac,
HEJ00TpUMaHI JOXOAM, IOJATKOBI BUTPATH HA YCYHCHHS IIOMHJIOK, IOPHAWYHI Ta TEXHIYHI PHU3UKH,
3HIDKCHHSI 1IHBECTHUIIIHHOT aKTHBHOCTI );

- poaHaNi3yBaTH BIUIMB iHQOpMaIiiHoi (parMeHTanii Ha NPOILECH MiCISIBOEHHOTO BiJHOBJICHHS
(30KpeMa, CKIAIHOII 3 OIIHKOW 30MTKIB, IJIJAHYBaHHSM BIJIHOBJICHHS, KOOPJMHAIIEI JOHOPCHKOI
JIOTIOMOTH );

- BU3HAUUTH Oap’€py, MIO MEPEIIKO/DKAIOTh MEepexXoay Tpoman 10 UU(GPOBUX IHCTPYMEHTIB
ynpaBIiHHS (TeXHIYHI, piHAHCOBI, KaIPOBi, IHCTHTYIII/HI, IPaBOBI).

2. OOrpyHTYBaTH CTPYKTypy iHTerpoBaHoi 1MGpPOBOi TUIATPOPMH PO3BUTKY TrpoMmal,
BKJIFOYAIOYH i1 MOJIYJIbHY apXiTeKTypy

- BU3HAYUTH 0a30B1 MPUHIUIHN TOOYAOBH TIATPOPMHU (BIAKPUTICTH, MOJYJIbHICTh, MACIITAOOBAHICTH,
CYMICHICTh 3 JICp)KaBHHUMH CHCTEMaMH, Oe3leKa JaHWX, JOCTYMHICTh Uil KOPUCTYBAdiB Pi3HOTO PIiBHA
ITiITOTOBKH);

- 00TpyHTYBaTH HEOOXiJHICTh TPUKOMIIOHEHTHOI MOJYJIBHOI CTPYKTypH (iHXKEHEpHU, 3eMeNbHO-
MPABOBUI Ta apXiTEKTYpHO-TUIAaHYBaJIbHUIT OJIOKM) Ta MOSCHUTH JIOTIKY 1X B3aemopii. [9];

- 3aIlPOITOHYBATH KOHIIEITYAJIbHY apXiTeKTypy maTdopmu (piBHI: JaHi — 00poOka — aHaIiTHKA —
Bizyastizalisi — NPUAHSTTS pillleHb — 1HTerpalis 3 30BHIIIHIMHA CHCTEMaMN);

- OOTpyHTYBaTH BHOIp KIIOYOBUX TEXHOJOTIYHUX cTekiB Ta craHmaptiB (GIS-cranmaptu OGC,
¢dopmatu manux GeoJSON, CityGML, IFC/BIM, API mns interpanii 3 3K, APPII, €JECCBH Ttoro);

- BU3HAYUTH BUMOTH JI0 XMapHOi iHPPACTPYKTYpH, 3aXUCTy JAaHUX Ta BiANOBIJHOCTI €BPONEHCHKUM
Hopmam (GDPR, eIDAS, INSPIRE. [10].

3. BusHauuTi QyHKIIIOHATBEHI MOXJIMBOCTI OCHOBHHX MOJYJIIB IIATGOPMHU Ta X B3aEMOII0
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- netanpHo omumcatu Qynkuionan monyns White Due Diligence Engineering (imkeHepHH ayauT,
OIlIHKa TEXHIYHOTO CTaHy, eHeproeeKTUBHICTh, MOJICIIOBAaHHSI HaBaHTakeHb, BIM-iaTerpartis,
MPOTHO3YBAaHHS BUTPAT HA PEKOHCTPYKIIIIO);

- netaibHO omucatH (QyHkmionan wmoxayias Triada Land & Legal (aBromartm3oBana mepeBipka
MIPaBOBOTO CTaTyCy JIJSHOK, BUSBICHHS OOTsHKeHb Ta oOMexkeHb, BiamoBiaaicTs KBIIII3 Ta HK 018:2023,
MiATOTOBKA IHBECTHUIIITHIX MIJITHOK, TeHEpaIlist 3BiTiB Ta JOKYMEHTIB);

- getanbHO onucaTH QyHKHioHan woxyns SigmaGeoPort Urban (umdpose kaprorpadyBaHHS,
30HYBaHHS TEPHUTOPiH, CIEHApHE IUIaHyBaHHA 3a0yJOBH, JOTICTHYHE MOJCIIOBAHHS, BHU3HAYECHHS 30H
pekpeaitii, 3eJleHUX KOPUIOPIB, OIiHKA BILTMBY Ha A0BKiLIsT) [11];

- OIMCAaTH MEXaHI3MH MDKMOAYJBHOI B3aeMofil (HampuKkiIal, aBTOMaTHYHA Iepelnada AaHuX Mpo
MPaBOBHI CTaTyC OUISHKA B MOZYNb apXiTEKTypHOTO MOJCIIOBaHHS, 3BOPOTHHUH 3B’S30K Bifl 1HKEHEPHOTO
ay/IUTy 110 3eMEITBHOTO MOJYJIS);

- BU3HAYUTH JIOJIATKOBI cepBicH miatdopMu (Iambopay, aHaliTU4HI 3BiTH, cUCTeMa croBimenb, API
ans inTerpauii 3 «/lis», ProZorro, inBectuniiauMu miatdopmamu [12].

4, OIIHATH TPAKTHIHUA e(EeKT BIPOBAHKCHHS MU(PPOBUX PIIICHB I TPOMAI, iIHBECTHIIIN Ta
mpo(ecifHOTO PO3BUTKY MOJIOUX CIEIaliCTIB

- PO3pOOUTH CHCTEMY KUIBKICHHX Ta sIKicHHX mMoka3HukiB edektuBHocTi (KPI): ckopodenns wacy
MiTOTOBKY 1HBECTHIIIHHUX IMPOIO3UIIiH, 3MEHIIIEHHS KiJTBKOCTI MMOMIIIOK, 3POCTAHHSA KUTHKOCTI 3aTy4eHHX
IHBECTHIIIH, EKOHOMIsI OFODKETHHX KOIITIB, ITiIBUIIICHHS TIPO30POCTi;

- IPOBECTH OILIIHKY TOTeHIiiHoro ekoHomiuHoro edekty (ROI, NPV, payback period) Ha ocnosi
MOJICTIbHUX PO3PaxXyHKIB Ta aHAJIOTIB BIPOBAKCHHS MMOIIOHMUX CUCTEM B IHIIUX KpaiHax;

- OI[IHUTH BIUTMB HA 1HBECTHIIMHY MPHUBAOIHUBICTh TpoMa] (30LTBIIEHHS KUTHKOCTI MOJJAHUX MPOEKTIB
Ha IPaHTH, MBUIKICTH poxomkeHns due diligence inBectopamu);

- POaHANI3yBaTH COLaNbHUN e(EeKT I MOJIOMI: KUIbKICTh CTBOPEHUX POOOYMX MiCIh, MOXKIHBOCTI
CTa)XyBaHHS Ta BifmaieHol poOoTH, miABUIEHHS H(PPOBOT KOMIIETEHTHOCTI, 3SMEHIIIEHHSI BIITOKY KaJpiB;

- BU3HAYUTH TIOTEHIIHI PU3WKH BIPOBADKEHHS Ta CIOCOOM 1X MiHiIMizamii (omip 3MiHam,
KibepOe3rneka, 3aJIe)KHICTh BiJl iIHTEpPHETY B CLIbCHKIH MiCLIEBOCTI).

5. CdopmyBaTi cueHapii NPaKTHYHOTO 3acTOCYBaHHS IUIATQPOPMHU B pealbHUX yMOBax
YKpaTHCHKUX CLIT

- po3poOuTH 4—5 THUMOBHX CIICHapiiB BUKOPHCTaHHS IUIATGOPMH: a) MIATOTOBKA IHBECTHLIHHOTO
MallaH4YMKa «IiJ KII0Y» Ui TPOMHUCIOBOTO YU JIOTICTUYHOTO MPOEKTY; 0) KOMIUIEKCHE BiJHOBIICHHS
LEHTPaJIbHOI YaCTHHU CeJa Iicis pyHHyBaHb (KUTIIO + iH(pacTpyKTypa + TPOMAJChKiI MPOCTOPH); B)
CTBOPEHHS «3€JIEHOT0» YH arpoTypHCTHYHOTO KJIACTepa; I') MOHITOPHUHI Ta ONTHMI3allisi BUKOPUCTAHHS
KOMYHAIILHOTO MaiiHa; JT) 3aTy9eHHsI MOJIOJII /10 PO3pOOKH FeHEPaIbHOTO TUIaHY TPOMAJIH;

- JUI KOKHOTO ciieHapito ommcatu: (1) mpoOnematuky, (2) erarnu BukopucTaHHS Iiardopmu, (3)
3aTy4eHNX KOPUCTYBayiB, (4) O4iKyBaHi pe3yibTaTH, (5) MOTEHIIHHI BUKIUKHU Ta CIIOCOOH iX ITOIOJIaHHS;

- copMyBaT peKOMEHAAIlli 110/I0 MUIOTHOTO BIPOBA/HKEHHS MmiatdhopMu B 3—5 TpoMasax pi3HHX
TUNIB (MpUGPOHTOBA, AEOKYNOBaHA, CLIIBCHKOTOCIIONAPChKA, TYPUCTUYHA, TPUMIChKA) 3 METOK OTPHUMAaHHS
peaNbHUX KeHCiB Ta BiATYKIB.

BuxoHnaHHs mepeniueHux 3a7a4 y KOMILUIEKCI TI03BOJIHUTh HE JIMIIE TEOPETUYHO OOTPYHTYBATH
JOLUUIBHICTh BIIPOBAKEHHsI 1HTErpoBaHOl IM(poBoi Iuardopmu, ajge i HaxaTH NPAKTHUHI
pexoMeHAaaLli moAo 11 apXiTeKTypH, (yHKI[IOHATy, BIPOBA/HKEHHS Ta OLIHKHM €(eKTy B peabHUX
YMOBaxX YKpaiHCbKHX CUIbCHKUX I'pPOMaJ y MepioJ MICISIBOEHHOTO BiJTHOBJIEHHS Ta €BPOINEHCHKOI
iHTerparii.

BuxkJan ocHoBHOro marepiasy. [nterposana undposa miatdopma po3BUTKY rpoMa (aaii —
[TnaTdopma) po3pobieHa sIK KOMIJIEKCHE MPOTrpaMHO-anapaTHe PIlIeHHS, M0 peaizye MPUHITUI
enuHoro tmudposoro iHpopmariitnoro mpocropy (Unified Digital Spatial Environment) s
CUIbCHKUX Ta CEJMIIHUX TepuUTOpialbHUX rpomaja Ykpainu. [Inardgopma moOGynoBaHa Ha OCHOBI
CepBiCHO-OpieHTOBaHOI apxXiTekTypu (SOA) 3 BHUKOPHUCTAHHSM MIKPOCEPBICHOTO MiJIXOY,
koHTeitHepu3anii (Docker/Kubernetes) ta xmapuux texsonoriii (Azure/AWS/GOV.UA), mo
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3a0e3nedye MacmTaboBaHICTh, BIIMOBOCTIHKICTh Ta BIAMOBIAHICTS, BUMOTaM 3akoHy Ykpainu «IIpo
XMapHi nocinyru» ta eBponeiicbkum ctangapram INSPIRE, GDPR Ta eIDAS.

[Inarpopma ckiamaeTscsi 3 TPbOX B3aEMOIOB’S3aHUX, aje AaBTOHOMHHUX MOJIYJIB, Kl
OOMIHIOIOTBCSI JaHWMHU B peanbHOMy daci uyepe3 RESTful API ta BHyTpimHIO HIMHY AaHUX
(Enterprise Service Bus na 6a3i Apache Kafka). Kosken mMoaynb Mae BiacHy creriaiizoBany 6a3y
naaux (PostgreSQL + PostGIS), ane Bci BOHH MpaIiol0Th 3 €IUHUM TE€OMPOCTOPOBHM SIIPOM
(GeoServer + QGIS Server), 1110 rapaHTy€e TONOJOTIYHY IITICHICTh Ta YHIKAIbHICTh 00’ €KTIB.

Monyss 1. White Due Diligence Engineering (WDDE Engineering)

Monayiap npu3HaueHW s MOBHOro IMKIy imkeHepHoro due diligence ta uumdposoro
nsiiiauka (Digital Twin) icHyrouoi iHdpacTpyKTypH.

OcHoBHI (pyHKITIOHAJIBHI OJIOKHU:

- ABTOMAaTH30BaHMHA IMIIOPT Ta Baligamis JaHUX MacrmopTiB 00’ekTiB (popma O-1, O-2, TexHiuHI
nacmoptu BTI).

- 3D-ckanyBanHs Ta ¢pororpammerpis (miarpumka nponis DJT Mavic 3 Enterprise 3 RTK ta LiDAR).

- ABromarnyne ctBopeHHs BIM-moneneii pisas LOD 300-400 (Revit/IFC crangapr).

- Po3paxyHnkoBi sinpa: eneproedextuBHicTh (EnergyPlus, PHPP), cratuuni/muHaMiuHi HaBaHTaXCHHS
(Robot Structural Analysis, SCAD Office), orinka 3aluIIKOBOrO pecypcy KoHCTpykuiit 3a JIBH B.1.2-
14:2018 Ta /IbH B.2.6-198:2014.

- [IporHo3yBanHsl pU3MKIB (HMOBIpHICTH aBapiif, 3aJMIIKOBHHA TEPMiH eKcCIUIyaraiii, BapTiCTh
KaIiTaJbHOTO PEMOHTY/PEKOHCTPYKIIIT).

- TeHepallist TEXHIYHOTO BUCHOBKY 3 piBHeM pusuky (Low/Medium/High/Critical) Ta pexomernamismu
II0/I0 MEPIIOYEPrOBUX 3aXOIIB.

Pesynbprar ans rpomanu: CKOpPOYEHHS BUTpAT Ha OOCTEeXKeHHS 00’ekTiB y 4—6 pa3sis,
MIPOTrHO30BaHA €KOHOMIsl TpU PEKOHCTPYKIil — 18-27% 3a paxyHOK TOYHOTO IUTAaHYBaHHS (J1aHi
nigoTHUX MpoekTiB 2024-2025 pp. y JIbBiBcbkilt Ta KuiBchkiit 061acTsix).

Mopnyns 2. Triada Land & Legal (TLL)

Monyne 3a6esneuye 100% aBTOMAaTH30BaHUN IOPUAMYHO 3HAYYIIMA ayauT 3€MEbHUX
JUISTHOK Ta 00’ €KTIB HEPYXOMOCTI.

Jlxepena nanux (oHnaiH-iHTerpais yepes API):

- HepxaBuuii 3emensauid kagactp (A3K)

- Jlep’kaBHMI peecTp peuoBHX IpaB Ha Hepyxome maitHo (JIPPII)

- €1uHa Jiep)kaBHa eJIeKTpoHHA cuctema y cepi Oyaipauirea (€EJJECCBH)

- Peectp OyaiBenbHOI MisITBHOCTI

- ABTOMATH30BaHa CUCTEMa MOHITOPHUHTY 3eMEJIbHUX BiJIHOCHH

@OyHKIIOHAT:

- ABTOMaTHYHA TIepeBipKa MJIISHOK 3a 47 KpuUTepisMu pH3UKY (KaJacTpoBuii Homep, ¢opma
BJIACHOCTI, OOTSDKEHHs, CynoBi crpaeu, Biamosianicte KBIIII3, HK 018:2023, caniTapHO-3axMCHI 30HH,
oomexenns Big ®JIMY, JICHC, ekosoriuni 00MeXEHHS TOIIO).

- BusBneHHs «poOneMHIX» AUISHOK (CaMOBLIBHE 3alHATTSA, TOJBiHA peecTpailisi, HeBiAMOBITHICTh
(haKTUIHOTO BUKOPUCTAHHS).

- ®opMyBaHHS IHBECTHIIIHHOTO MACTIOPTY AUISHKH «IIifi KIOW» (BKJIIOYAIOYM TEXHIYHI YMOBHM Ha
TIPUETHAHHS 10 MEPEK).

- 'eHepartist 1OpUIMYHO 3HAYYMIMX JOKYMEHTIB (BUTATH, noBinkw, BucHOBKM) 3 ELII mocamoBoi
0coow.

Pe3ynpTat: yac miAroTOBKU IIJSTHKY Mij IHBECTUILIHHUNA MPOEKT CKOPOUYeThCs 3 3—9 MicsiB
10 3—14 nuiB. 3a ganumu 2025 poky, cepeaHiii TOKa3HUK «TOTOBHOCTI JIIUISHKH /10 1HBECTHUIIIN» y
rpoMajax-mijgorax 3pic 3 23% 1o 89%.

Mopyns 3. SigmaGeoPort Urban (SGP Urban)

Monynb TeonpoCcTOpOBOTO TUIAHYBAaHHS Ta CIIEHAPHOTO MOJICTIOBAHHS PO3BUTKY TEPUTOPIT
rpoOMaIu.
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TexHosoriuna ocHoBa:

- GeoServer + GeoNode sk 6a3oBa GIS-maTdopma

- QGIS + mnarinu (CityEngine, UrbanFootprint, CommunityViz)

- 3D-Bizyamizamis (CesiumJS, Unreal Engine 5 mis VR/AR)

- ltygnmii iHTENEeKT I TeHepaTuBHOTO NpoekTyBaHHS (Stable Diffusion + ControlNet mis
apXITEeKTYPHUX KOHIICTITIB, alaliToBaHui i ykpainceki JIbH)

DyHKITIOHAT:

- CTBOpeHHS Ta TOCTiifHe OHOBJIEHHA 0a30BOi IM(poBoi TomorpadidHoi ocHOBH MacmTady 1:500—
1:2000.

- ABTOMaTn4yHE 30HYBaHHS Teputopii 3 ypaxyBanHsMm [enmnany, HIIT, icropmko-apXiTeKTypHHUX
OTIOPHUX TIIAHIB.

- Cuenapse MozemnroBaHHs po3BUTKY (10 2050 poky) 3a TppoMa 0a30BHMH CLiEHApisIMH: iHEpLIHHUH,
IHBECTHUIIMHU, 3eJICHHUIH.

- Po3paxyHok OamaHcy TepHTOpil, TpaHCIOPTHOI AocTymHOCTI (isochrone analysis), eKoOIOTigHOTO
HaBaHTaXXEHHS, coliaibHol iHPpacTpykTypu (mkonu, GAllu, nutsaui canku — po3paxyHok 3a JIBH B.2.2-
3:2018).

- VR/AR-Bi3yaitizailist POEKTIB JJIsl IPOMAICHKHUX CIIyXaHb (IOCTYIT yepe3 MOOITBHUIN TOIaTOK).

Pesynbrat: rpoMaay OTpUMYIOTH HayKOBO OOIPYHTOBAaHMM, Bi3yali30BaHUH IUIaH PO3BHUTKY,
KU MOXHA MPE3EHTYBATH 1HBECTOpaM Ta JIoHopaMm Yy dopMaTi iHTepakTuBHoro 3D-Typy.

Cuneprist MOAYIIiB Ta €AMHHN iHTEpdEiic

KitouoBa nepeBara — noBHa iHTerparfis:

- [Ipu BuGopi minsukr B TLL aBTOMaTW4HO 3aIyCKAaeThCS IHKEHEPHHH ayJquT ICHYIOUHX MeEpex
(WDE) T1a BimoOpaxaeTncs ii moTeHIian y KOHTEKCTI reHepainbHoro miany (SGP).

- Pesyneratn mognemoBanas B SGP aBromMatnyHo (GOpMYyIOTh TEXHIYHI YMOBH Ta 1HBECTHIIHHHMA
nacropt y TLL.

- Bci mani goctynHi B eamHOMYy BeO-iHTepdelici (pori: TonoBa IpoMaid, CTapocTa, apXiTeKTop,
IHBECTOP, MEIIKaHEeIb — 3 PI3HUM PIBHEM JIOCTYITY).

OcBiTHI Ta MOJOIIKHHI KOMITOHCHT

[Tnardopma mae cnerianbHu OCBITHIN MOIYIb «MOIOANI TIIaHYBATBHUK TPOMAIN»:

- Hoctyn panst cryaeHtiB npodinsHux BumiB (JIbBiBcbka mnomitexnika, KHYBA, XHYMI' im.
bekeroBa) 1o peadbHUX JTaHUX CBOET TPOMAIH.

- [HTerpoBanwmii kypc (72 roguHN) 3 BUAY00 CepTU(IKATy Aep>KaBHOTO 3pa3Ka.

- MoXHBICTB BialieHOi pOOOTH HAJl pealbHUMHU MPOEKTaMH (OTLIadyBaHe CTKYBAHHS).

- API 1t TUTUTOMHMX TIPOEKTIB Ta XaKaTOHIB.

3a mepioa mioTHOro BrpoBakeHHs 2024-2025 pp. yepe3 miatdopMy MPONIIIN HaBYaHHS
1270 ctynenTiB, 312 3 sKMX OTpUMAaNIH MOCTIHHY a00 MPOEKTHY 3alHATICTh Y TpOMaiax.

[IpakTryHi cueHapii 3acTrocyBaHHs (peaibHi kedicu 2025-2026 pp.)

1. ITiaroToBKa 1HBECTULIHHOTO MalJaHuMKa «Ii] Kiaou» (c. MypoBane, JIbBiBCbka 001acTh)
— 27 ra, yac miarotoBku 11 qHiB, 3aMy4eHo iHBeCTHUIi €4,7 MIIH (JIOTICTUYHUHN LIEHT).

2. KommuiekcHe BiJHOBJIEHHA LeHTpy c¢. Bemnka OwmensiHa (PiBHeHcbka 005acTh) MIiCHS
pPaKeTHUX yAapiB — CTBOpPEHO LU(POBUHM NBIHHUK, 3eKOHOMIIEHO 23% OIO/)KETHUX KOILUTIB Ha
PEKOHCTPYKIIIi.

3. CtBopeHHs1 arpoTypuctuuHoro kiuacrepa «3enene IIpukapmarts» (5 rpoman IBaHo-
dpankiBCchKOT 00J1aCTi) — ClieHapHe Mo/ieTroBaHHs 3a npuHinamu New European Bauhaus.

4. Momnitopunr 100% xkomyHansHOrO MaiftHa (cMT Ko3oBa, TepHominbchka 00J1aCTh) —
BUsIBJIIEHO 47 00’€KTIB HEIITLOBOTO BUKOPHUCTAHHS, TOJATKOBI HAIXO/KEHHS 10 Oromkery +&8,4
MUJTH/piK.

3anpornoHoBaHa IHTerpoBaHa 1u(poBa mIarGopMa € He MPOCTO TEXHIYHUM 1HCTPYMEHTOM, a
CUCTEeMHHUM pIIICHHM, siKe 3a0e3leuye Mepexi]] CUIbCbKUX rpoMaj YKpaiHu 1o Mojaeni «Smart
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Village 2.0» — TeXHOJIOTIYHOTO, TTPO30POTO, CTIHKOTO Ta MPUBAOIMBOTO JIJIT MOJIO/I Ta 1HBECTHUIIIN
cena MalOyTHBOTO.

BucnoBku. IlpoBeneHe IOCHIIKEHHS J03BOJISE€ 3pOOMTHM HU3KY (yHAAMEHTAIbHUX
BHCHOBKIB TMIOZ0 pOJIi Ta TMOTEHI[ialy iHTErpoBaHWX MHUPPOBUX TIATHOPM y CHCTEMHOMY
YOpaBIiHHI PO3BUTKOM CUIBCHKHX TEPUTOPIA YKpaiHM B yMOBaxX MICISIBOEHHOTO BITHOBJICHHS,
JeTICHTpaTi3allil Ta €BPOINEHChKOI IHTEeTparlii.

[To-nepuie, BHPOBAa/PKEHHS CIELiajli3oBaHUX LU(GPOBUX IIATGOPM PO3BUTKY TIpoMaja €
e(peKTUBHUM, HAYKOBO OOIPYHTOBAaHMM 1HCTPYMEHTOM IEPEXO1y BiJl ()parMeHTOBAHOTO, TAIIEPOBO-
OpIEHTOBAHOI'O YNPABIIHHA JO I1HTEIPOBAHOIO, JaHMUX-LIEHTPUYHOro miaxoxy. IHrerparis
imkenepaux (White Due Diligence Engineering), semensHo-nipaBoBux (Triada Land & Legal) Ta
apxiTekTypHo-tuianyBaibHuX (SigmaGeoPort Urban) pimens y equnuid iHGOpMaiiHUA MPOCTIp
JI03BOJISIE 3HAYHO 3HU3UTU CHCTEMHI PU3UKU — TE€XHIYHI, FOPUINYHI, (JiHAHCOBI Ta €KOJIOTIYHI.

30Kpema, aBTOMATH30BaHe BUSBIICHHS pu3nKiB Ha ertari due diligence smenmrye

HMOBIpHICTB CYZOBUX CIIOpPIB Ta iHBECTHLIHHUX mpoBajiB Ha 60—80 % (3a maHUMH MUTOTHUX
BripoBakeHb 2024-2025 pp. y JIbBiBCcbKiH, PiBHEHCHKII Ta TepHOMIBCHKIN 001aCTIX).

[To-gpyre, BUKOpHCTAaHHS TakuxX miaTGopm 3abe3rnedye CyTTEBE IMiIBUIIEHHS MPO30POCTi Ta
Mi3BITHOCTI YIPaBIiHCHKUX MpolieciB. Yci onepaii 3 qaHumu ikcyrotbes B cuctemi 3 ELII, o
MiHIMI3y€ KOPYIIIAHI PH3UKH, TOJETHIye TPOMAICHKHI KOHTPOJb Ta BIANOBITA€ MPUHIUIIAM
Binkputux nanux (Open Data) ta eBponeiicbkum cranaaptam mposopocti (INSPIRE, eGovernment
Benchmark). Ile 0co0iuBO BaXjIMBO B KOHTCKCTI MICISIBOEHHOI BiIOYJOBH, JI¢ KOOpAMHAIS 3
mikuapoaaumu gonopamu (Ukraine Facility, CsitoBuit 6ank, €C) BHUMarae BHCOKOTO pPiBHS
BepudikoBanocrti Ta traceability indopmarrii.

ITo-Tpete, BIpoBaKeHHs IIaTGOPMU NMPHU3BOIUTH O PAJUKAIBHOTO CKOPOYEHHS 4acy Ha
KITIOYOBI aJIMiHICTPATUBHI Ta MiATOTOBYI MPOIEIYPH. 3a pe3ylbTaTaMi MOJICIbHUAX PO3PaXyHKIiB Ta
peanibHUX KeiiciB 2025 poky, yac MiATOTOBKM 1HBECTUI[IMHUX MPOMO3MIIHM Ta MACMOPTIB JUISHOK
CKOPOYYETHCS B cepeTHbOMY Ha 45—65 % (3 3—9 micsmiB g0 5—30 aHIB), a MiATOTOBKA MOBHOI[IHHUX
IIPOEKTHUX MPOIO3uLii /i rpanTiB €C Ta HanioHanbHUX IporpaM — a0 50 %. Lle Ge3nocepeHbO
M1JBUIIYE KOHKYPEHTOCIIPOMOXKHICTh IpoMajl y 00poThO1 3a IHBECTHULIIT Ta TPAHTH.

[To-yerBepTe, 1UQPOBI IUIATGOPMH 3HAYHO MIJBUILYIOTh €(QEKTHBHICTh BUKOPHUCTaHHS
KOMYHQJIBHOTO MaifHa. ABTOMaTH30BaHUI MOHITOPUHT, BHSBICHHS HEIIIbOBOTO BUKOPUCTAHHS Ta
OIITUMI3AIlisl OPEHHUX BIIHOCUH MPU3BOASATH J0 3POCTAHHS J0XO0/1B MiCIIeBUX OrojkeTiB Ha 1540
% (npuknaau: cMt KozoBa — +&8,4 muH/pik; c. MypoBaHe — 10AAaTKOBI HAJXOJUKEHHS BiJ
JIOTICTUYHOTO MPOEKTY). ONHOYACHO 3MEHUIYIOTHCS BUTPATH HA YTPUMAHHSA Ta PEKOHCTPYKIIIO
3aBJISKH TOYHOMY ITPOTHO3YBAHHIO Ta MPIOPUTHU3ALIIT pOOIT.

[To-n'siTe, Taki muaTGopMu CTBOPIOIOTH MILIHY OCHOBY JJISl CTAJIOTO PO3BUTKY

cimbChKHX TpoMaj, inTerpyroun npunnunu Build Back Better, Green Deal Ta New European
Bauhaus. BoHu [03BONSIOTE MOJIETIOBATH KIIMATHYHO CTiliKi, eHEeproe()eKTUBHI Ta EKOJOTIYHO
Oe3mneuHl cleHapii pO3BUTKY, BPAXOBYIOUM PHU3UKM €po3li, 3aTOIJIEHHS, Jerpajaiii IPyHTIB Ta
eHepreTuuHoi BpasnuBocTi. Lle Binmoimae ctpateriyHuM niisiM Crtpaterii po3BUTKY CIIbCHKHX
teputopiit 1o 2030 poxy Tta HamionansHiil crpaterii nugpooi Tpanchopmariii.

Haperuri, ocoGnuBuii corianbHui ekt nossrae B 3ajydeHHi Ta npodeciiinii

peanizaiii mosoi. [Tmatdopma nepeTBoproe CUTbChKI TPOMaIN Ha CEPEIOBHUIIE

Ui peasbHOi HHU(POBOT MPAKTUKU: JOCTYM J0 akTyanbHUX naHux, GIS/BIM-iHCTpyMeHTiB,
crieHapHoro mojentoBanHs Ta APl ans crynentiB 1 Monoaux ¢axisui. 3a nepion 2024-2025 pp.
yepe3 OCBITHIM Moaynp mpoiinuio nonan 1200 oci, 3 akux moHan 25 % OoTpUMaiH MPOEKTHY abo
MOCTINHY 3aHHATICTh Y TpOMajax.
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Ile copusie 3MEHIIEHHIO BIATOKY KazpiB, (OpMyBaHHIO HOBOI TeHepalii «udpoBUX
IUTAaHYBAJIbHUKIB TPOMa/I» Ta MiABUIICHHIO 3arajibHOi HU(PPOBOi IpaMOTHOCTI Ha MICIIEBOMY DPiBHI.

Takum yuHOM, 1HTErpoBaHi IU(PPOBI MIATHOPMH PO3BUTKY TPOMaJl HE € JIUIIE TEXHIYHUM
YIIOCKOHAJIEHHSM, @ CTAHOBJIATh CTPATEr1UHUH IHCTPYMEHT

(dbopMyBaHHS Cy4acHOTO YKPaiHCHKOTO cejla — TE€XHOJOT14YHOI0, IPO30pPOro,

IHBECTHUIIINHO TPUBAOIMBOrO, KIIMATHYHO CTIMKOTO Ta OPIEHTOBAHOTO HA MOJIOIb. Ix
MacmtabHe BrpoBapkeHHS B 2026-2030 pp. MOke cTaTh OJHUM 3 KJIIOYOBUX JIpaiiBepiB
MICISIBOEHHOTO BiJIHOBJICHHS, €KOHOMIYHOTO 3pPOCTaHHS CiJIbCBKMX TEPUTOPIM Ta YCHIIIHOL
€BPOIIEHCHKOT iHTerpamnii YKpainu.

IlepcnekTHBM NOAAJBLINMX JOCHiI:KeHb. Pe3ynbTatd MpOBEACHOTO  JTOCIIKEHHS
CTBOPIOIOTH MII[HY TEOPETUYHY Ta METOJOJIOTIYHY OCHOBY JIJISl MOAAJBIIONO PO3BUTKY KOHIEMIT
iHTerpoBaHuX IUGPOBUX MiIarGopM sSK I1HCTPYMEHTY CTajJoro YHpPaBIiHHS CUIBCBKUMH
TepuTopisiMU YKpainu. BogHoyac BOHM YITKO OKPECHIOIOTh HU3KY NPIOPUTETHUX HAINPSAMIB, IO
MOTPEOYIOTh MOTIMOJICHOTO0 HAYKOBOT'O OMPAIIOBaHHs B HalOmmk4i 3—5 poki (2026-2030 pp.), 3
ypaxyBaHHSAM aKTyaJIbHHX BUKIIMKIB MICISIBOEHHOTO BiAHOBIEHHS, IELEHTpasi3allii, €BpoiHTerparii
Ta rI00aTbHUX TPEHIIB IU(PPOBOI TpaHChopMaIii.

1. Po3poOka MeToAMK KiNBbKICHOI OIIIHKHM COIiaJbHO-€KOHOMIYHOTO e(EeKTy BIPOBAKCHHS
mgpoBux miatGopm HeoOXigHO CTBOPUTH KOMILIEKCHY CUCTEMY OIIHKH, 110 BKITIOYAE:

- mozeini pospaxyHky ROI (moBepHenns imBectuiiiit), NPV (uncra mpuBencHa BapTicTh), payback
period Ta TCO (3aranbHa BapTiCTh BOJIOMIHHS) JUIS PI3HUX THUIMIB rpoMaja (IpuQpOHTOBI, JEOKYNOBaHi,
arpapHi, TYpUCTHYHI, TIPUMICHKI);

- OIHKY BIUIMBY Ha perioHanpHUil Ta micueswuit BBII, 30kpema yepes 3pocTaHHS HaIXOMKEHb Bij
OpeH/I KOMYHAJIBbHOTO MaifHa, 3aTydeHHs iIHBECTHIIIH, CKOPOUSHHS a/IMiHICTPATUBHUX BUTPAT Ta CTBOPEHHS
HOBHX POOOYHX MICIIb;

- COIaNbHI IHANKATOPH: 3MEHIICHHS BiITOKY MOJIOI, IiJIBUIICHHS PiBHA MHU(POBOI IpaMOTHOCTI,
MTOKPAIEHHS SIKOCTiI JKUTTS (iHAEKC IMacTd TpoMal, pPiBeHb 3alHATOCTI MoioAi y cdepi mudpoBoro
TUTaHyBaHHS);

- eKOJIOT1UHI Ta KimiMaTH4Hi edekTn (3HwKeHHS BUKUIIB CO2 3aBIsSKH €HEproe)eKTUBHUM MPOCKTaM,
30epekeHHsT OlOpI3HOMAHITTS uYepe3 «3elieHe» 30HyBaHHs). [lepcriekTHBHUM € po3poOKa HaIliOHATBHOTO
iHACKCY IM(POBOI 3piIocTi rpoman Ha 06a3i icHyrwuoro IHaekcy 1udpoBoi TpanchopMallii perioHiB Ta
rpomag Minmmdpw, 3 101aBaHHIM OJ0KY «IH(POBE MPOCTOPOBE MIIAHYBAHHS.

2. JlocnimxeHHs iHTerpauii miatdopM 3 Jep>KaBHUMH Ta €BPONEUCHKUMH 1HPOpMAIITHUMU
cucremamu KirtouoBUMU € TUTaHHS TTOBHOT B3a€MOJIIT 3:

- €IMHOIO JIEP)KABHOIO €JIEKTPOHHOIO cucTteMoto y cdepi OyaiBaunrsa (€JECCBH);

- Jlep>xaBHUM 3emenbHUM KajnactpoM ([[3K);

- Jlep>xaBHUM peecTpoM peuoBHX IpaB Ha Hepyxome MaitHo ([PPII);

- MicToOyaiBHMM KaJacTpoM (MOJIepHi3allis 3armaaHoBaHa Ha 2026 pik);

- [Tnarpopmoro DREAM (Digital Restoration Ecosystem for Accountable Management) s
MOHITOPUHTY IIPOEKTIB BIIHOBJICHHS;

- €BponeiicbkuMu crangapramu reonpocroposux naHux (INSPIRE), cucremamu nudposoro
nBiliHUKa s pekoHctpykmii (mampuknaa, Digital Twin for Ukraine Bix €C). IlotpiGHi
nociimkenHs API-interpanii, cranaaptiB oominy nanumu (CityGML, IFC/BIM, GeoJSON),
NUTaHb KibepOe3neku Ta 3aXUCTy NepcoHaIbHUX JaHuX (BianoBiaHicTe GDPR ta 3akony Ykpainu
«IIpo eneKTpOHHI TOBIPYl MOCTYTH).

3. ®opmyBaHHS Ta amnpoOarlisi OCBITHIX Mporpam s MiArOTOBKU (haxiBIiB «uuppoBuit
IUTaHYBaJIbHUK TPOMaJin» AKTYalIbHUM € pO3poOKa:

- MDKIUCHMIUTIHAPHUX OCBITHIX Iporpam (6akanmaBp/marictp) Ha 0a3i npogiIbHUX BUILIB
(ABTY, JHIT Y KAIL KHYBA, HTY «JIbBiBchbKa momitexHikay, XHYMI im. O.M. bekerosa);
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- KOPOTKOCTPOKOBHUX cepTudikamiiuux KypciB (72—150 roaun) mis npamiBaukieB OMC Ta
rpoman;

- onnaiH-aTdhopm Ta MOOC 3 BUKOpHUCTaHHAM peanbHUX naHux miaatdopmu (GIS, BIM,
CIIEHApPHE MO/JICIIOBAHHS);

- MOJieNiel yalibHOT OCBITH Ta OIJIauyBaHUX CTaKyBaHb y rpomMaznax. JlochmiakeHHsS MaroTh
OXOITUTH OIIHKY €(pEKTUBHOCTI TAKUX MPOrpaM y 3MEHIIEHH] BIATOKY MOJI01 Ta (hopMyBaHHI HOBOT
KaapoBoi 6a3u it «Smart Villagey.

4. Amnamiz apmantauii wiargopM A0 BUKIMKIB KIIMaTUYHHUX 3MiH, ypOanizamii Ta
nemMorpadivuHOi KpU3H B CUILCHKHX paiioHax [lepcrnekThBHI HANpsMu:

- iHTerpamis KIIMaTUYHUX MOjeNied (TPOTHO3 3aTOIUICHHS, €po3ii, MOCYXH) Yy CIEHapHE
mnanyBaHHs SigmaGeoPort Urban;

- po3po0Ka «3EJIEHUX» CIIEHapiiB PO3BUTKY (EKOJIOTIYHI KOPHIOPH, BiJHOBIIOBAIbHA
€HEepreTHKa, arpoJiicoMesiopaitis);

- MOZICTIIOBAaHHS BIUIMBY JeMorpadiunoi ypOanizaiii Ta MirpaiifHux mporeciB Ha CTPYKTYpy
pO3CeNeHHS;

- BUKOpHCTaHHs Al 1Sl TeHepaTHMBHOTO NMPOEKTYBAaHHS (aJanTaiis apXiTEKTypHHX PillIeHb
mig npuninu New European Bauhaus ta kimiMaTuyaHOi HelTpanbHOCT 10 2050 poky). Baxkiueum
€ BUBYCHHS CTIHKOCTI TIATGOPM y yYMOBAaX HHU3BKOI SIKOCTI IHTEPHETY B CLIBCHKIM MICIIEBOCTI
(o¢maiin-pesxumu, edge computing).

5. IlinotHe MmacmtaOyBaHHS Ta JIOHTITIOAHI JOCHIIKEHHS PeKoMEeHIyeThCsl MPOBEICHHS
MacIITaOHUX MITOTHUX MPOEKTIB y 10—15 rpomanax pizHux tumiB (20262028 pp.) 3 NOAANBIINM
JIOHTITIOMHUM MOHITOpUHTOM (3—5 pokiB) mis 300py emmipuyHux nanux. Lle 103BOAHTH
Bepu(iKyBaTH TEOPETHUUHI MOJeNi, CKopuryBaTu ¢yHKIioHan IuiargopmMu Ta chopmyBatu
HaI[IOHAJIbHI CTAaHIAPTH «IIHPPOBOTO CEIIa.

3aranom, MoAabli TOCHIIKEHHs] MaloTh OyTH OpPIEHTOBaHI Ha MepexiJ BiJ KOHLENTyaabHOI
MOJIeNIi IO TIOBHOLIHHOI HAIlIOHAJIBHOI EKOCHCTEMH NH(POBOrO yNPaBIiHHSA CLIBCHKHUMHU
teputopisivmu. lle cnpustume He numie eheKTHBHIN MICISIBOEHHINA BimOyMOBi, a ¥ (HOpMyBaHHIO
KOHKYPEHTOCIIPOMOKHOTO, TEXHOJIOTIYHOTO0 Ta JIFOJUHO-IIEHTPUYHOIO YKPAiHCHKOTO cejla B
KOHTEKCTI €BPONENCHKOT IHTErpalii Ta r1100anbHuX BUKIKKIB XXI CTOMITTS.
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DIGITAL COMMUNITY DEVELOPMENT PLATFORMS:
ENGINEERING, LAND AND ARCHITECTURAL SOLUTIONS
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Abstract. The article explores an integrated digital platform approach to the development of
rural territories in Ukraine, focusing on comprehensive management of engineering, land, and
architectural resources at the community level. The relevance of the study is determined by the need
to overcome fragmented decision-making, outdated spatial data, and limited institutional capacity of
local communities, especially in the context of post-war recovery and sustainable rural
development.

The paper proposes a conceptual model of an integrated digital platform that combines
engineering assessment and modelling (White Due Diligence Engineering), land and legal analysis
(Triada Land & Legal), and urban and architectural planning tools (SigmaGeoPort Urban). The
functional capabilities of the platform are analyzed, including risk identification, spatial scenario
modelling, infrastructure planning, land-use optimisation, and preparation of investment-ready
project packages.
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The study demonstrates the practical impact of digital platforms on improving transparency of
asset management, reducing technical and legal risks, accelerating investment project preparation,
and supporting evidence-based spatial planning. Particular attention is paid to the role of such
platforms in empowering young professionals by providing access to real data, applied analytical
tools, and interdisciplinary skills at the intersection of GIS, engineering, architecture, and territorial
development. The findings confirm that integrated digital platforms represent a key instrument for
sustainable rural development and the formation of resilient, investment-attractive communities in
Ukraine.

Keywords: digital platforms, rural development, Smart Village, spatial planning, engineering
infrastructure, land management, community development, GIS, post-war reconstruction.
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KJACUPIKALISI IHCTPYMEHTAPIIO IITYYHOI'O IHTEJIEKTY B APXITEKTYPI.
THOOPMAIIMHO-AJITOPUTMIYHU BUMIP

H. C. BepryHnosa,

natalia.vergunova@kname.edu.ua , ORCID: 0000-0002-8470-7956

Xapxkiscokuil HayioHanbHUll YHIGepcumem micbko2o eocnodapcmea imeni O.M. Bexemosa
eyn. Yopuoenasiecoka, 17, m. Xapxis, 61002, Ykpaina

AHoTanisi. Y cTarTi 3anpornoHOBAaHO 1H(OPMAIIHHO-AITOPUTMIYHUNA BUMIp Kiaacudikalii
apXITEeKTYpHUX 1HCTPYMEHTIB Ha OCHOBI IITYYHOTO iHTENEKTY, 10 AeMOHCTpYeE, sk LII-cucremu, a
TakoX IargopmMu Ta podOYl MPOLeCH MOXHA CUCTEMHO BIIOPSIKYBAaTH 3a JBOMAa MapaMeTpaMu:
iHpopMaliiHUM BHUMIpOM, IO BU3HA4Yae€ TUNU M JpKepena MaHWX, M0 BUKOPUCTOBYIOTHCS Ta
CTBOPIOIOTBCS; ¥ aITOPUTMIYHUM BUMIpOM, 1o mepeadadae cimeiicta - Ta aaropuTMivyHuX
MeTtoxiB. B iHoOpMamiiHOMY acmeKTi pO3pi3HSAIOTBCS TEOMETPUYHI Ta TPOCTOPOBI JaHi,
CepeIOBHIIHI U eKCIUTyaTalliifHi MOKa3HUKHU, IPOrpaMHO-HOPMAaTHUBHA iH(OpMAaIlis, TOTOKU JaHHX
BiJl KOPHCTYBaYiB 1 CEHCOpIB, a TaKOXX 3HAHHS BUIIOTO PIBHSA PO MpEeIMETHY o0iacth. B
QITOPUTMIYHOMY AaCMEKTI OXOIUIEHO TPaBWJIOBI W MapaMeTpU4Hi MiAXOJIU, EBOJIOLIHHY
OITUMI3AIlif0, areHT-OPIEHTOBaHI MOJENi, KJIACHYHE MAIIMHHE HABUYaHHS, TJUOWHHI HEWPOHHI
MepeKi, FeHepaTUBHI MOJIEI, HAaBYaHHS 3 IMiIKPIIJICHHSM 1 BEJIMKI 0a30B1 MOECIII.

3a momomororo Matpulli [-A-TioeHaHb y CTATTi 3A1MCHEHO BiOOPaXCHHS HU3KH CYY9aCHHX
THCTPYMEHTIB 1 IOCHIITHUIBKUX MIPOTOTHIIB B apXiTEKTypi Ta ypOaHICTHUIIl, 30KpeMa TeHEepaTUBHUX
wiatopM, OpPIEHTOBAaHMX HAa TOKA3HUKH CypOTaTHUX MOJENEH, AaCHUCTEHTIB TepEeBIpKH Ha
BIJIMOBIAHICTh HOpPMaM, IMEPCUBHUX POOOUYUX MPOLECIB OLIIHIOBAHHS, areHTIB ISl CTPYKTYPHOTO
MPOEKTYBaHHS Ta MichbKopiBHEBUX GeoAl-cuctem. AHali3 MOKa3ye HE JIMIIEC 30HU ITiIBHINEHOL
KOHIICHTpALlli IPUKJIa/IiB, 30KpeMa reOMETPUYHO KEpOBAaHE TEHEPATHBHE MPOEKTYBAHHS Ta MOZIEII
MIPOTHO3YBaHHS €KCIUTyaTaliiHOi eeKTUBHOCTI, a i Masio3amoBHEeHI cermMeHTH Kiacudikamii. /o
OCTaHHIX HaJIe)KaTh TOEIHAHHS THUITy KOHTEKCTHO UYYTJIMBOTO HAaBUaHHS 3 IiIKPIIUICHHSM, IO
BpPaxoOBY€ CEpEJOBUIIHI YMOBH, a TaKO)XX TI€HEpPAaTUBHI KOHBEEpHW, 3/aTHI Oe3mocepeHbO
MEpPETBOPIOBATH TMPOTrpamMHI TEKCTOBI OMHCH Ha TeoMeTpuuHl pimeHHs. IliakpecmatoroTbes
XapakTepHl  KOMIIPOMICM MK BHMOraMM [0 JaHUX, QJITOPUTMIYHOIO  CKJIAJHICTIO,
IHTEpPIPETOBAHICTIO Ta POJUTIO JIFOJACHKOTO KOHTPOITIO. Lleli BuMip Moske CiyryBaTv MiATPYHTSIM JIJIs
no6opy ¥ KOMOIHYBaHHS IHCTPYMEHTIB y LHM(PPOBUX poOOYMX Tpolecax, NPOEKTYBAHHS
HaBYAJIBHHUX MPOTPaM, IO TOTYIOTh apXiTEKTOPiB 1O POOOTH 3 JAHWUMH Ta aJrOPUTMAMH, a TAKOXK
JUTS BUSIBIICHHS TIEPCTIEKTUBHUX «IIPOTATMHY TSl TOJANBIINX TOCTIHKEHb 1 PO3pOOOK.

KuarouoBi caoBa: knacudikaiiis, MTy4yHHH I1HTEIEKT B apXiTekTypi, i1H}opmariiiHo-
QITOPUTMIYHMNA BUMIp, poekTyBaHHs, [III-iHCTpyMeHTapiii.

ITocTanoBKa Mpo0JieMH Ta aKTyaJbHICTh Jocail:KeHHsl. CydacHa apXiTeKTypHa MpaKkTUKa
JIEMOHCTPYE CTpIMKE IOIIMPEHHS IHCTPYMEHTIB Ha OCHOBI wmTy4yHoro iHrenekry (LII) mms
reHepyBaHHs pillleHb, 1X aHaJi3y Ta MOJENIOBAaHHS KOpHCTyBalbkoro jaocsiny [1; 2]. BoxHouac
Opakye eanHOi KnacudikariitHoi cucremu, 1o A03BoJsIa O CUCTEMHO MOPIBHIOBATH TakKi 3aco0M U
PO3YMITH, SIK CaM€ BOHHU MOEIHYIOTh poOOTY 3 1H(pOpPMAIEID Ta AITOPUTMIYHUMU migxonamu. Lle
YCKIIa/IHIO€ BHUOIp, iHTerpauito Ta ympasiinHs LI-iHcTpymeHTamu B mpoekTtax [2]. AKTyalabHUM
nocrae ¢popMyBaHHs Kiacudikalii, 10 JOMOMOXKE apXITEKTOpaM Ta 1HIIMM YYaCHHUKaM MPOEKTHOL
pOOOTH YCBITOMIIEHO JOOMPATH B PIIIEHHSX Ul CTANUX OYAIBEIb 1 «PO3YMHHUX)» MICT, OCOOJIHMBO B
MYHIIUIIATBHUX 1HQPACTPYKTYPHUX MPOEKTAX, N1€ MUGPOBI MPOIECH Ta OpPIEHTOBAHE Ha JaHl
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YXBaJICHHS TUX YM IHIIUX MPOIO3MIIi cTatoTh HOpMOIo [1; 2]. Uitke po3ymiHHs mo10 iHopmartii,
3 sakoto mpamioe III-iHCTpyMeHT 1 #Horo anroputMu poOOTH, Ja€ TPOEKTAHTAM MOKIHMBICTH
3a3JaJeTiIb OLIHUTH HOT0 MPHUAATHICTh, HEOOXITHUH PIBEHb EKCIIEPTHU3HM Ta IMOTEHIIHHI €THYHI
HACIIIKH.

JlocmipkeHHsT BIAMOBiAa€ HAa HarajabHy MOTPeOy B UITKIM CHUCTEMaTH3allli apXiTEeKTYpHHUX
iHcrpymenTiB LI, mpononyroun iHpOpManiiHO-aNTOPUTMIYHIIA BUMIp y MeXax OaraTOBUMipHOT
kiacudikamiitHoi cuctemu. Taka ONTHKa Ja€ 3MOTY OILIHIOBATH 1HCTPYMEHTH, BiJl T€HEPAaTUBHOTO
MPOEKTYBAHHS IO IMEPCUBHOI aHAIIITHKH, Yepe3 MPU3MY TOTO, SIK BOHH MHPAIIOIOThH 13 MiCBKHMHU
nanuMu  (reoiHdopMaliiHi CUCTEeMH, CEHCOPHI MEpeki) Ta SKUMH alropuTMaMu (MamluHHE
HaBYaHHS, ONTHUMI3aIlisl) PO3B’SA3yIOTh apXiTeKTypHI 3aBaaHHsA. Kiacudikarliss BUSABISE KIIFOYOBI
acleKTU: BHMOTH JIO JaHUX, HPO30PICTh MOJENEH, CTYMiHb JIOACHKOIO KOHTPOJIIO, IO Mae
Oes3rocepeHi HACHiAKU Uil MIChKOI TOJITUKK ¥ ympapmiHHA ganumu B III-minTpumyBaHOMYy
3oHyBaHHi [3; 4], npodeciiiHoi TPaKTUKK Ta MiATOTOBKU apXiTEKTOPIB 10 poOOTH 3 IaHUMHU [5], a
TaKOX CYCHUIbHOI JOBipU 10 cepenoBuil, chopmoBaHux i3 3amydeHHsam LI [6]. ¥V mimcymky
iHpOpMaNiiHO-aNTOPUTMIYHIIA BUMIp copuse OuUTbInl TOIH(GOPMOBaHIA Ta BiANOBITAIBHIN
inrerpanii Il B apxiTekTypy, y3TOMKYIOUYH TEXHOJOTIYHI MOMJIMBOCTI 3 MYHIIUIAIbHUMU
norpebamMu Ta eTUYHUMHU CTaHIAPTAMH.

AHai3 ocTaHHIX J0caiKeHb Ta myOJikamiii. [IpoTsAroM oCTaHHBOTO JNECATHIITTS IHTEpEC
70 kinacudikalii 3acTocyBaHb IITYYHOIO IHTEJEKTY B apxXiTeKTypi CYTT€BO 3pic. Y
cucremarnayHomy orisiai C. Sraymeca (Socrates Yiannoudes) mpoanamizoBaHo 75 myOmikarii
(1995-2020), me mokaszaHo, IO OPIEHTOBaHI Ha JaHi TeHEPaTHUBHI MiAXoau (TIHOMHHI MOJEI s
(dhopMHU UM TUTAHYBAJIBHUX PIllIEHB) BUIKO PO3BUBAIOTHCS, aJIe TIOKH IMOCTYMAIOTHCS 332 KUTBKICTIO
TPaAULIHHAM TOIIYKOBUM METOAAaM, TAaKUM SIK I1HTEPaKTUBHI E€BOJIOIIIHI OOYMUCICHHS Ta
rpamatuku popm [1].

[Topanpmi po6OTH 3ampomnoHyBaiu pi3HI npuHUMNK BropsakyBaHHs LI y mpoektyBaHHI.
b. bonek (Buse Bolek) Ta iH. moaimuian METOIM T€HEPAaTHBHOTO MPOEKTYBAHHS HA IIICTh KIACiB i
3iCTaBWJIM  IX 3 AapXIiTeKTypHUMM JAoMeHaMu ((GopMOYTBOpPEHHs, NpPOCTOPOBE IUIAHYBAHHS,
ONTHUMI3aIlls TTOKa3HUKIB TOIIO) [7], IO MAKPECI0e MHOKHHHICTD MIIX0/IB A0 Kiacudikarii (3a
TUIOM 3aBAaHHsA uu anroputMmy). E. Biccepc-Ciminnon (Elien Vissers-Similon) Ta iH.
nepeocmucaunn  TexHiku Il uepe3 piBHI mnoTeHuiany (BXiAHI JaHi, BHXIJ, B3aEMOJIIs,
KpEaTUBHICTh), a He 3a TeXHidHMMM kiacamu [8]. Ix crTpareriuna knmacudikaris, 3acHOBaHa Ha
CUCTEMAaTUYHOMY OIJIsi/l, OKpecitoe, skl migxoau LI e HaiOinbm nmepcrneKTUBHUMHM Ha pPaHHIX
cTajisx NMpoekTyBaHHs [1; 8], 30kpeMa, rpagoBe MalIMHHE HABUAHHS Ta TpaHC(HOPMEPHI MOJIEINI K
BHCOKO-TIOTEHIIIHHI METOH TIOPSI/T 3 €BOTIOLIMHUMH O0UHCICHHIMU [8].

Ile 3acBiguye 3pymeHHs, ampke mno3a Mexamu 3BHuHMX CAD- Ta napameTpuyHux
IHCTPYMEHTIB apXITEeKTOpH JeJlajll YacTille MPaltoloTh 3 OPIEHTOBAaHUM Ha JaH1 cuctemamu L1, Big
rpadoBux Heiiponnux mepex (Graph neural networks, GNN) mnst mpocropoBoro anamizy o
3arajpHONpH3HaueHnXx Mmojeneir tuny DALL-E ta Generative Pretrained Transformer (GPT),
IHTETPOBaHUX Yy TMPOEKTHI poboui mnpouecu. OnHOYACHO (IKCYeEThCS 3pPOCTaHHA TiOPUAHUX
iHCcTpyMeHTiB, 30kpema, P.C.Poapirec (Ricardo Cesar Rodrigues) Ta 1H. oOnucyrTh
MYJIbTUMOJAIBHY IUIaT(HOPMY, L0 MOETHYE TEKCTOBI OMUCH, 300paXKEHHS Ta €CKi3H  iHTepIpeTye
iX 3a JomomMoror anroputMmiB 00poOku mpupoaHoi moBu (Natural language processing, NLP) ta
KOMIT IOTEPHOTO 30py B €IMHOMY cepenoBuIli [9]; momiOHi pillieHHS pO3MHUBAIOTH MPOCTI CXEMHU
kyacudikaiii, 101aTKOBO OOTPYHTOBYIOUH MOTpedy B OGaraToBUMIpHIN cucTemi Kiacudikarii.

Y HM3II TEOPETHYHMX OIJISAIB IPOCTEXKYEThCs, AK OKpemi miaramysi LI mocrtymoso
MPOHUKAIOTh B apxiTekTypHy mnpaktuky. C.Wxkyan (Xinwei Zhuang) Ta 1H. QIKCYIOTh
napaJurMaibHUi 3CYB «BiJl aJrOPUTMIB, KEPOBAHUX MPaBHIIAMH, 10 MOJIENEH, KEPOBAaHUX JAHUMI
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y TeHepaTuBHOMY TmpoekTyBaHHI [10]: Tpamgumiiini rpamatuku (GopM 1 CHCTEMH PO3B’s3aHHS
oOMeXeHb Jenaii YacTille JOTMOBHIOIOTHCS abo0 3aMillyloTbc HEHPOHHUMH MEpekKaMH,
€BOJIIOLIIMHUMHU alrOpUTMaMU Ta HaBYAHHSM 3 MIAKPIIUIEHHSM, 1110 JI03BOJISIE TeHEPYBATH CKJIAIHI
¢dopmu Ta muanyBaibHi cTpykTypH [10; 11]. OpienToBaHi Ha AaHi migxoau GOPMYIOTH HIMPOKHI
CHEKTp pe3yabTaTiB, Binm 2D-300paxens 1 3D-momenedd no inTerpoBannx BIM-koMIoHEHTIB
(Building information modeling), mo 3mymiye QOCHigHHMKIB aHamizyBaTH I1X iH(pOpMAIiiiHy
CYMICHICTb 31 3BUYHUMHU MTPOEKTHUMHU poOounmMH mporecamu [10; 11].

[TapanenbHO PO3BHUBAIOTHCS JAOCHiIKeHHS 3actocyBaHHs LI ans aHamizy MOKa3HUKIB 1
IUTaHyBaHHs: TaKMOOKe HaByaHHs 3 migkpiutendsm (Deep reinforcement learning, DRL)
BUKOPUCTOBYIOTh JJIsi (POPMYBaHHS IUIAaHYBAJbHHX CTPYKTYp, 30KpeMa ONTHUMIi3amlii IUIaHIB
MOBEPXiB 3a KPHUTEPIsIMU CYMDKHOCTI Ta opraHizamii pyxy, JIEMOHCTPYIOYH OOHaIIMIMBY
epextuBHicTh [12; 13]. Tpamuuiiine MopaentoBaHHS Oy/iBENb JIOTOBHIOETHCS CYpOTaTHUMHU
MOJIETIIMH Ha OCHOBI MAIIMHHOTO HAaBUYaHHS, PErpecisiMH, JAepeBaMu pillleHb 1 aHcaMOIsIMu
(Random forest, RF; Gradient boosting machines, GBM), a Takox HeHpOMEPEKHUMHU PErPecopamMu
(Artificial neural networks, ANN), 110 HaB4alOThCS Ha pe3yJIbTaTax ACTATLHOIO MOJCIIOBAHHS Y1
BUMIPIOBaHb 1 JTO3BOJISIOTH MIBUAKO MPOTHO3YBATH €HEPTOCIIOKUBAHHS Ta JEHHE OCBITICHHA [ 14;
15]. ¥ cykynHOCTI 1l TeHICHIII] MOKa3yIOTh, 10 K BXiAHI JaHi (MACUBU PE3yNbTATIB CUMYISIIHN 1
CEHCOpHI TOTOKH), TaK 1 aNTOpUTMIYHA JIOTiKa (HaBYaHHA Ha JAHHUX IPOTH >KOPCTKO 3aJaHUX
MpaBmII) iCTOTHO BapitoroThes Mixk LI I-iHCTpyMeHTaMu.

[TapanenbHO 3 TEXHIYHAM IPOTPECOM HAYKOBII Ta mpodeciitHi 00’ € HAHHS JIe1alli aKTUBHIIIIE
a”anizytoTh BIuMB LI Ha apXiTeKTypHY NMpakTHUKY, aBTOPCTBO Ta €TUKYy. OnutyBaHHS (IKCYIOThH
cepen apxiTekTopiB crpuManuii onrumizm: LI cnpuiiMaeTses sk 3aci0 aBTOMAaTH3aIii aHAI3Y Ta
JDKEpEJIo TBOPYOTO HATXHEHHS, aje pIIKO BHUKOPUCTOBYETHCS 1032 €TaloOM Bi3yallbHOTO
OTIPAITIOBAHHS Yepe3 AJTOPUTMIYHY CKJIQJHICTh, NeilUT AaHUX 1 MOTpedy B cremiaaizoBaHii
excrieptusi [2; 16]. 3BiT KopomniBchkoro iHCTUTYTY OpuTaHchkux apxiTtektopiB (Royal Institute of
British ~ Architects, RIBA) n07aTKOBO  MiAKPECTIOE  3aHEMOKOEHHS  MIOJ0  PO3MOJILITY
BiNOBiJAIbHOCTI 1 Tpanchopmartii npodeciitnux poseit micns Buposamkenns LI-cuctem [17].
BomHowac excniepumenTaibie mocimimkerns E.3erun (Emine Zeytin) Ta iH. mokasaino, 1o
iHcTpyMeHTH Il MoXyTh po3mimproBaTH Alama3oH OINpalbOBAHUX BaplaHTIB, MPOTE BUMararoTh
KPUTHYHOTO HATJISIy, a0U YHUKATH MAO0JOHHHX, HAATO y3aralbHeHUX pimeHs [18].

Oxpemuii HarmpsiM JIOCTIKEHb CTOCYEThCsi eTHuHuX pamok. JI. @nopini (Luciano Floridi) ta
iH. chopmymioBanu g cucteM LI mpuHmmMnu OnarondisHHsS, HEBUYMHEHHS WIKOIU, aBTOHOMII,
CTIpaBEIJIMBOCTI Ta MOsICHIOBAHOCTI [19], siki € Oe3rmocepeHb0 peIeBaHTHUMH, KOJU apXiTeKTOpH
BIIPOBA/KYIOTh aJTOPUTMH, 37aTHI HEHAaBMHMCHO 3aKOJIOBYBAaTH yIE€peJKeHHs a0o0 BIUIUBATH Ha
npaBa kopucrtyBauiB [20; 21]. BixmoBigHo, memaii YiTKille yCBIIOMITFOETHCS, IO KIAcHQiKaIlis
iHcTpyMeHTiB Il € He numie TexXHIYHOIO 3a/ayero, a W MPOIEcOM, MOB’S3aHUM i3 JIIOJCHKUM
YUHHUKOM, BiJl 3MIH B apXIT€KTYpHI OCBITI 0 YIPAaBIIIHHA IPOEKTHUMH IIpOLIeCaMU, KEPOBAHUMHU
JaHuMu [22].

Cnupatouricb Ha TIONEpeNHl Impaii, JOCHIKEHHS (OKYCyeTbcsl Ha KOHKPETHOMY
KkJacudikaiiiHoMy BUMIpi, sSIKUIl paHille pajiie HenpsMO 3rajlyBaBcs, HIXK YITKO OKpPECIIOBABCS, a
came 1H(pOpMaLIHHO-ANTOPUTMIYHOMY  BHUMIpI. Icuyroui  cucremarmzamii  3a3BUYait
3ocepekyBaircsa abo Ha iHQOpMalifHMX acrekTax, abo Ha THUMAaxX AJITOPUTMIB: HANPUKIAL,
«evolutionary vs. learning-based» [1] un «performance-driven vs. form-driveny» [7], Toai sk cripo6
SIBHOTO NO€THAHHA 000X paKypciB MOKHU 110 HEOYIIO.

3anpornoHoBaHa MOJENb 1HGOPMAIIITHO-aITOPUTMIYHOTO BUMIPY 1HTErpyeE 11l MIIXOIU Yepe3
JBOBUMIpDHY MAaTpUIIO, y SKIH I1HCTpYMEHTH TIO3MIIOHYIOTbCA 3a THIOM iHQopmarii Ta
BUKOPUCTOBYBAaHUX ajaropuTMiB. BoHa BiJIOBia€e 3aKjIMKaM CydacHUX JOCIiKeHb po3rasaaru LT
B 0araTOBUMIpHOMY MpPOCTOPI TEXHIYHMX, JIOJACBKHUX 1 KOHTEKCTyalbHHUX XapakTepucTuk [l],
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JIOTIOBHIOE 1HIIT OaratoBUMipHiI cxeMu ((i3uKo-BipTyasbHa 1HTErpalis, GOopMU B3a€MOJIIT JIFOAMHHI
i I0I) Tta y3romkyerbcs 3 PyXOM JO LUTICHUX OHTOJOTIH apXiTekTypHux iHcrpymentis IIII,
MOKJIMKAHUX OPIEHTYBaTH TOMAJBIINN TEXHOJOTIYHHUKA PO3BUTOK 1 HampsMu y cdepi
MICTOIUTaHyBaHHs, MPO(ECiHNX CTaHIAPTIB Ta PErYIIOBAHHS JaHUX.

Meta i 3apaui jgociaizkeHHsi. MeETOO JOCHIIKEHHS € po3poOJieHHsS Ta IepeBipka Ha
OpaKkTULll  «iHQOpMAIifHO-AITOPUTMIYHOTO»  BUMIpY  Kiacudikamii  apxitekrypuux  LHI-
IHCTPYMEHTIB, IO Ja€ 3MOTYy CHUCTEMHO BIOPSAIKYBaTH iX 3a BU3HAUCHUMHM IapaMeTpaMu Ta
KareropisMu. [{ns qocsirHeHHs: MeTH OyJU MOCTABIICH] TaKi 3aBJIaHHS:

— 3IIHCHATH aHaJI13 HasIBHUX MiAXOAiB 0 cuctemaru3aitii LIII-iHcTpyMeHTIB B apXiTEeKTypi;

— Ha MJICTaBl IBOTO aHaji3y OOIPYHTYBAaTH MNapaMeTpu Ta Kareropii «iHpopmariiHo-
ANrOpUTMIYHOT0» BUMIpY Kiacudikamii ¥ anpoOyBatu ix Ha IlI-iHCTpymMeHTax i3 BiANOBIIHUM
OIIHCOM.

BukJiaa ocHoBHOro marepiaiy. Y cydacHiil mitepatypi 3 Bukopuctanus LI B apxiTektypi
MEPEBAKHO AHAMI3YIOTHCS OKpeMi MporpaMHi pimeHHs abo alropuUTMIYHI MHIAXOIU, TOMAL SIK
y3araJlbHIOBAJIbHI ~ CXEMH  JUId  BIOPAOKYBaHHA  CaMUX  IHCTPYMEHTIB  3QJIMIIAIOTHCS
¢dbparmentapuumu. lle ycknanHioe IS TPAaKTHKIB 1 JOCHIAHUKIB HUTICHMM Oryian Ta
cucreMarn3anio apxitektypHux LI-iHcTpymeHTiB, a Takox [100ip peNeBaHTHUX pIlIeHb ITi[
KOHKpETHI 3aBJaHHs Ta OOMEXeHHs. MOXKIMBOIO BIAMOBIIII0 HAa 10 MPOTaJMHY MOXe OyTH
BCEOCsDKHA Kiacudikamiss it apxitektypHux LII-iHCTpyMeHTIB, IO CHUPAETbCI HA YOTHUPH
B3a€EMOTIOB’sI3aH1 BUMIpH Kiacudikariii.

DYHKYIOHANbHO-PE3YIbMAMUSHUL 6UMIp YTIOPSIKOBYE IHCTPYMEHTH 3a iXHBOIO POJUIIO B
MIPOEKTHOMY TPOIIEC Ta TUIIOM BHXONY (€cKi3, MIaHyBajlbHE PIIICHHS, MOKa3HUKH €(EeKTUBHOCTI
TOWIO); IHOpMAYiiHO-ANIcOPUMMIYHULL 8UMIp XAPAKTEPHU3YE JKepena W MOoAaHHs JaHUX, a TAaKOXK
TUMW aJTOPUTMIB 1 TMapaJurMH HaBYAHHS, 6UMID JHCUMMEBO20 YUKTLY (NpoyecHuli) TOB’SI3ye
IHCTpyMEHTH 31 CTamisIMH TPOEKTYy, IHTETpami€l0 B poOOYi TpOIEeCH Ta TPOBITHUMHU
CTEUKXOJIepaMu; eumip eionogioanvHocmi ma cmanocmi (OKYCYETbCS Ha BUMOTrax Oe3meKu,
€TUKH, HOPMATUBHOI BIANOBIJHOCTI, PECYPCHOI Ta €KOJIOTIYHOI €(QEeKTUBHOCTI. Y CYKYIHOCTI Il
BUMIpU  JAlOTh 3MOTYy  pO3TalllyBaTW KOHKPETHMH IHCTPYMEHT y  0OaraTOBUMipHOMY
KJIacu(ikamifHOMy TPOCTOPI ¥ CUCTEMHO 3ICTABJISATH PIIICHHS 3 TEXHIYHHMX, (YHKIIOHAJIBHUX,
MPOIECHUX Ta €TUKO-EKOJIOTIYHMX MO3MLIH. Y i CTaTTi JAETallbHO pO3rOpTaeThCs APYrHM 3
Ha3BaHMX BUMIpIB, 1H(OPMALIHHO-AITOPUTMIYHUNA, 1 YTOYHSEThCS MHOro Miclle B 3arajbHId
knacudikaiii.

[npopmaniiiHo-anropuT™MiyHUN  BUMIp  KJIacudikalii CTPYKTypOBaHO HaBKOJO JBOX
napametpiB: iHpopmauiiHoro (11-17) ta anropurmiunoro (Al-A9). Indopmauiiinuii napamerp
ONHCYE NOMIHYBAJbHUN THN 1H(oOpMalii, 3 skorw mnpairoe iHcTpymeHT LI B apxitekTypHOMY
KOHTEKCTI: BiJl TeoMeTpii i Bi3yadbHUX [aHUX 1O TMOKa3HUKIB €(EeKTUBHOCTI, JAMHAMIYHUX
CEHCOPHMUX TOTOKIB Ta 0a3 3HaHb. AJITOPUTMIYHHUM TapamMeTp, CBOEI0 YEProro, XapaKTepusye
0a30By OOUYMCIIIOBAJIbHY MapagurMy, BiJl MPaBUJIOBUX CHCTEM 1 MapaMETPUYHUX aJITOPUTMIB 10
METO/IB MAIIMHHOTO HAaBYaHHS, TIMOMHHUX MEpPEeX, TEHEPAaTUBHUX MOJeNell, HaBYaHHSA 3
MiJKPITUICHHSM Ta BEJIUKUX MOBHHUX 1 MyJbTUMOJIATHHUX MOJIEICH.

TepMmin «iHOpMaliiiHO-aNrOpUTMIYHUIY MO3HaYae Bumip, y skomy II-iHcTpymeHT
PO3TISIIAETECS  OJTHOYACHO 3 JBOX PAaKypCiB: w0 came BiH ONpaIbOBYE (THII Ta CTPYKTypa
BXIJHUX/BUXITHUX JAHHUX) 1 AK came 1€ PoOUTH (KJIac aaropuTMiB 1 pexuM HaBuaHHs). KoxxeH
THCTPYMEHT MO)Ke OyTH pO3TallloBaHWM y Toulll nepeTuHy l-karteropii ta A-kaTeropii BiANOBIIHO,
TOOTO mMapH, L0 HaWHTOYHIilIEe BigoOpakae HOro IOMIHYBaJbHHUHM iHpOpMaUiiHUM npodine i
aIropuTMiYHy Joriky. Takuil migxix nae 3MOry MOCHIJOBHO TOPIBHIOBATH I1HCTPYMEHTH 3a
JDKepelaMi Ta TOAAHHSMHU [aHHMX, CTYHNEHEM <«IaHOEMHOCTI», MPO30PICTIO N IOXOIKEHHSIM
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MoJIeJIel, a TaKOK YYTJHUBICTIO 0 SIKOCTI JaHUX, (POPMYIOUM OCHOBY JUIsl MOJAAJIBLIOTO aHai3y
PHU3UKIB, BUMOT JI0 €KCHEPTU3U Ta CIEHapiiB BHpoBa/KeHHA. KOXHUI mapaMeTp CKIagaeTbes 3
BianmoBiaHuX 1HGopmaniiaux (11-17) Ta anropurmiunux (Al-A9) kareropii.

B wmexax iH(popmanifHOrO mapaMerpy BHOKPEMIIOEThCs Kareropis «l‘eomerpuuni Ta
npoctopoBi gaHi» (l1), mo oxommoe dopmani3oBaHi apXiTEKTypHI TOJAHHS: KPECICHHS Y
cepeoBuINax aBToMaTu3oBaHoro mpoektyBaHHs (Computer-aided design, CAD), indopmarriiini
Mozen Oynaisenb, 3D-reomerpito Ta nmpoctopoBi rpadu. Jlo i€l kaTeropii HajnexaTh IHCTPYMEHTH,
IUIsL IKMX OCHOBHHMM 00’ €KTOM OMpAIfOBaHHs € (Gopma, KOH}Irypalis Ta B3a€MHE pO3TallyBaHHS
€JIEMEHTIB CEpEeJOBHINA, BiJ IUIAHYBAIBHUX CTPYKTYp JO MPOCTOPOBUX Mojeleld OymiBenb i
¢parmenTiB Micta. CaMe Ha TaKOMY THII1 IaHUX IPYHTYIOTBCS K KIACHYHI MapaMEeTPUHI MiIXO0/H,
TaK 1 Cy4acHi1 Te€HepaTUBHI MOJEII, 10 KOAYIOTh 1 TpaHC(HOPMYIOTh MPOCTOPOBY KOHpIrypariito B
PI3HHX 3aBJaHHSX apXITEKTYpPHOTO MPOEKTyBaHHs [1].

[Ile oqna kareropis «BizyanpHi IaHi Ta ceHCOpHiI 300pakeHHs» (12) ocsrae 300pakeHHs Ta
pacTpoBi momaHHs cepenoBuia: ¢ororpadii, ecki3u, CYMyTHHKOBI 3HIMKH, PEHICPH, a TaKOXK
300pakeHHS, OTpPUMaHI 3 JaTYMKIB (HANpPUKIAM, TEIUIOBI3IMHI CKaHM, KapTH TJIUOWHH,
iH(ppadepBOHI YN MYJIbTUCTIIEKTpaNIbHI AaHi). J{o miei kaTeropii HaleXaTh IHCTPYMEHTH, IS SKUX
KJIIOYOBUM 00 ’€KTOM OIIPALIOBAHHS € Bi3yaJbHI XapaKTEPUCTHKH IPOCTOPY: Koiip, (akrypa,
OCBITJICHICTh, CWJIyeTH, KOHTYpH Ta IHIII OOpa3Hi i MPOCTOPOBI O3HAKH, IO 3YUTYIOTHCS 3
pactpoBoro noss. Ha TakoMmy Tumi JaHMX IPYHTYIOTbCS, 30KpeMa, 3rOPTKOBI HEHPOHHI Mepexi
(Convolutional neural networks, CNN), mo anami3ytors ¢otorpadii AUISHKH i KOHTEKCTHO
OpieHTOBaHOTO MpoekTyBaHHs [23], a Takoxx audysiitai momeni (Diffusion models), mo renepyotsh
BapiaHTH 300paxkeHpb (hacaniB a0 Bi3yaJbHI KOHIEMIIT apXiTeKTYPHUX 00’ €KTIB.

Hacrymnna kareropis «lani mpo cepenoBuiie Ta KOHTeKCT» (13), 110 MiCTUTB BXiJHI JaH1 PO
TUISHKY Ta DIMPIIANA TOBKUUIEBHI KOHTEKCT: KIIIMAaTHYHY CTaTUCTHKY, TPAEKTOPIIO COHIIS, BITPOBI
PEKUMH, PIBHI LIYMY, XapaKT€PUCTUKU MICBKOI'O OTOYEHHS, a TaKOX IPOCTOPOBI IIApH,
chopmoBani Ha OCHOBI reoindopmaniiinux cucrem (Geographic Information Systems, GIS). o
Ii€1 KaTeropii HaJeXaTh IHCTPYMEHTH, JUIS SKUX KJIFOYOBHM 00’ €KTOM OIPAIIOBAHHS € HE CTUIBKU
cama ¢opma OyaiBIl, CKUIBKHA B3a€MOJISl IPOEKTHOTO PIIIEHHS 3 HABKOJIMIIHIM CEPEIOBUIIEM, Bij
MIKPOKJIIMATy Ta 1HCOJISINT JO HIIJIBHOCTI 3a0yJ0BH Ta PETJIaMEHTIB KOPUCTYBAHHS TEPUTOPIEIO.
TunoBumu mnpuknagamu € iHctpymMeHTd LI ams  MIKpOKIIMAaTHUYHOrO MOJIENIOBAHHSA, IO
NPOMOHYIOTh KOPHUTYBaHHS 00’ €MHO-TIPOCTOPOBOI cTpykTypu (Massing) 3amis mosinieHHs
IPUPOJHOTO OCBITJICHHS YU BITPOBOrO KOM(pOPTY, a TakoXX TeHepaTHBHI MiIaTopmu
ypOaHICTUYHOTO TMPOEKTYBaHHS, MO IiHTerpyloTh ngaHi GIS, 30HyBaHHS Ta KIIiMaTW4Hi
XapaKTepUCTUKH JUI ONTUMI3aLli]l mapaMeTpiB JUISIHKH [7].

Kareropis «lIporpamui Tta ¢yHKuioHanbHI BuMoru» (14) BKiIto4ae sIBHO 3aJaHi BUMOTH M
KpUTepii, U0 CIPSMOBYIOTh MPOEKTHI pimieHHs. [0 i€l rpynu HalexXuTh OyJiBeNbHa MporpaMa
(po3nonin 1uion 3a (YHKIISIMHU, KUIBKICTh Ta TUIH MPHUMIIIEHb), BUMOTH CYMIDKHOCTI Ta CLeHapii
BUKOPUCTaHHS MPOCTOPY, YUCIOBI OOMEXEeHHS (LUIbHICTh, KOE(IliEHTH BUKOPUCTaHHS TEPUTOPIT,
rabaputu), OyaiBelbHI HOPMH Ta TpaBWjia, a TakoXk (opmanizoBaHi ymojo0aHHS 3aMOBHHUKA,
3a(hikcoBaH1 y TEKCTOBIHM, TaOMU4HIA UM 4McI0Bil Gopmi. [HCTpyMeHTH 1ii€l KaTeropii NparioTh
HacaMmIiepe]] i3 «IOTIKOI 3aBIaHHA», TOOTO OMUCOM TOTO, WO came Mae€ 3a0€3MEUYUTH TMPOEKT
(pyHKIIOHANBHA TMpOrpamMa, HOPMAaTHBHI BUMOTH, LUIbOBI MOKa3HHUKH). [Ipukinaan BKIIIOYAIOTH
CHCTEMH, III0 TEHEePYIOTh JKUTIIOBI Ta MapKyBaJbHI CXeMH Ha OCHOBI kBaptuporpamu (Unit mix),
napamMeTpiB JUISHKM Ta BUMOT 1O NMapKyBaHHS, a TaKOX 1HCTPYMEHTH IMEpeBIpKM HOPMATHBHOI
BIJIMMOBITHOCTI, JIe Oy/IiBEJNbHI PerjlaMEeHTH KOAYIOTHCS y BUIIISAL (OpMali30BaHUX MpaBWi. Xoua
Taki CHCTeMU MOXXYTh MepeTHHATUCs 3 Kateropiero |7 (6a3u 3HaHb), y BUNAAKy |4 mominye came
KoaudikoBaHa MporpaMHa iHopMalis, L0 BU3HAYAE pPaMKH JAOMYCTUMUX PIIIEHb 1 CIYTye
BIJIIPABHOIO TOYKOIO JIJIsl aITOPUTMIYHOTO MOLITYKY YH MEPEBIPKH.
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Kareropis «lloka3uuku eexkTuBHOCTI Ta naHi monemoBaHHsA» (15) 30cepemkena Ha naHUX
PO TOBEOIHKY M eKCIUTyaTalliifHi XapaKTepUCTUKU OYiBIII Ta CEpPelOBHUINA: KOHCTPYKTHUBHI
HaBaHTAXEHHS, pe3yJbTaTH EHEPreTUYHOr0 MOJICJIIOBAHHA, pIBHI NPUPOAHOI Ta IITYYHOI
OCBITJICHOCTI, aKyCTHYHI NapaMeTpH, MOKa3HUKU MIKPOKJIIMATy, OPIEHTOBHI BUTPATH, BYIJICHIEBHUMA
ciif tomo. Jlo miei kareropii HajaekaTb IHCTPYMEHTH, JUISl SIKUX OCHOBHMM 00’ €KTOM OIpalfOBaHHs
€ KUIbKICHI TOKa3HUKH (YHKLUIOHYBAaHHS CHUCTEM, SK OTPUMaHi 3 JETAIbHUX CHUMYJIAILIN
(mampukiazg, Building Performance Simulation, BPS), Tak i 3 po3paxyHKiB 4d BHMipIOBaHb, IO
BHKOPHUCTOBYIOTHCS JIJIsl TIOPIBHSHHS Ta ONTUMI3allii BapiaHTiB. [HcTpymeHTH |5 abo Ge3nocepeaHbo
CTOXMBAIOTh TaKi JIaHi, HAPUKIAJ, y OaraTokpuTepianbHiid onTuMizanii 3 Bukopucranusam LI, e
IUKJ TIOIIYKY PIIICHb BKJIIOYAE 3BOPOTHUM 3B’SA30K BiJ C€HEPreTHYHUX CUMYyJAMii [7; 24], abo
TCHEPYIOTh I1X $K BHXiJ, 30KpeMa, dYepe3 CyporatHi MOJAEIl MAIIMHHOTO HaBYaHHS, IO
MIPOTHO3YIOTh KOE(QIIIEHTH 3armacy MIIHOCTI KOHCTPYKIIiH, €HEProCTOKUBAHHSI YH ITOKA3HUKH
JICHHOTO OCBITJICHHSI HA OCHOBI T'€OMETPHYHHUX 1 KOHTEKCTyalbHHUX MapamerpiB. TakuMm 4uHOM,
kareropiss 15 ¢dokycyerbcs Ha iHdopmanii, MO0 «OLIHIOE» TPOEKT 3 TO3UIIN MPOITYKTUBHOCTI,
KOoM}OpTY, OE3MEKN Ta BaAPTOCTI, 1 € MEHTPATBHOIO IS MiAXOIB J0 MPOEKTYBAHHS, OPIEHTOBAHUX
Ha TTOKa3HUKU €(hEeKTUBHOCTI.

Kareropis «/lnHamiuHi CEHCOpPHI Ta KOpUCTYBaIbKi qani» (16) BKirouae naHi peaabHOro 4acy
Ta 4YacoBl pSAM, IO HAIXOASATh BiJI CEHCOPIB 1 KOPUCTYBAauiB B EKCIUIyaTOBaHUX a0o
3MOJIeTbOBAaHMUX MpocTopax. [lo i€l rpynu HajexaTh MOTOKH JaHWUX BijJ JaTyuKiB [HTEpHETY peueit
(Internet of Things, 10T), 30kpema TemmepaTypu, BOJOTOCTi, 3a[IOBHEHOCTI MPUMIIIIEHb, CEHCOPIB
CHCTEM ONAJICHHS, BEHTWIALII Ta KOHJWLiOBaHHA moBiTps (Heating, ventilation and air
conditioning, HVAC), a Tako KOpPHCTYBAIlbKi JaHi: BiAr'yKH, MOJEIi MOBEIIHKH i OioMeTphYHi
MOKa3HHUKH, 3a(hiKCOBaHI yepe3 3aCTOCYHKH, CHCTEMH MOHITOPHUHTY UM CEpEIOBHINA BipTyalTbHOT
peanbrocti (Virtual reality, VR). InctpymenTs 1miei kareropii (OKyCYIOThCS Ha (OKHBHX» CIIiax
B3a€MOJIIl JIFOJMHU 3 CEpelOBUIIEM 1 IuHamimi pobOotu OymiBenbHUX cucteM. [lpukiagamu €
«PO3YMHI» CUCTEMM KEpyBaHHS CEpEIOBHILEM, 110 BUKOPHUCTOBYIOTh HaBUAHHS 3 HiJKPIIUIEHHSIM
(Reinforcement learning, RL) Ha moTokax CEHCOPHHMX JIaHHMX JUIsl AJalTHBHOTO PETYIFOBAHHS
ocBiTieHHs Ta HVAC, a takox imepcuBHi VR-minargopmMu 3 OGiOMETpUYHUM BiACTEKEHHSAM
KOPHUCTYBaYiB, IO JIal0Th 3MOTY B PeaIbHOMY Yaci afanTyBaTH MPOCTip ado ciieHapii BIPTyaJTbHOTO
CepeIOBHIIA Y BiIMOBIAL HA (P1310JI0TIYHI Ta MOBEAIHKOBI peakiii [25; 26].

Kareropiss «lamy3eBi 3HanHs Ta OiOmioreku mnpenenentiB»y (I7) cdokycoBana Ha
¢dopmarnizoBaHUX pecypcax 3HaHb, Ha SKHX 0a3yeTbCsl NPOEKTHA MpakTuka. Jlo 1iei rpymu
HajexaTh 0a3u AaHux pedepeHTHux (precedent) mpoekTiB, 30IpHUKM THUIIOBUX pilleHb (pattern
books), Tumonoriyni knacugikamii, a TaKOX €KCIEepTHI HaObOpU MpaBWi, y SKUX 310paHO
BIJIOBIAHUM TpodeciitHuil A0CBI 1 HOPMHU. {7151 IHCTpYMEHTIB LI€i KaTeropii KII0YOBUM 00’ €KTOM
OIpAlIIOBAHHS € HE «CUPI» JaHi, a CTPYKTypOBaHi 3HaHHS, TOOTO y3arajbHEHI CXeMH, IabJIOHH,
eBpPUCTUKH, 10 Bke Oynu BiaiOpaHi Ta opraHizoBaHl oauHolo. Ilpuknamamu € cucremu
BUBEICHHA Ha OCHOBI mpeuezneHtiB (Case-based reasoning, CBR), 1mo mnpomnoHywooTh BapiaHTH
MIPOEKTHUX PILLIEHb 32 aHAJIOTIEI0 3 peanizoBaHUMK 00’ ekTamu. Jlo kareropii [7 Takox BigHOCATHCA
CEeMaHTHYHI CTPYKTYpH 1H(pOpMAILifHOr0O MOJENoBaHHsA Oy/iBesib, IO BHCTYMNAIOTh SK
(dbopmaiizoBaHi 3HAHHEBI MOJIENI MPO €JIEMEHTH OYIIiBI, iX BIACTHMBOCTI Ta B3a€MO3B’s3KU. Taki
pecypcu aarTh 3mMory iHcTpymenTaMm LI He nuiie oOpobnsaTy faHi, a i ciupaTucs Ha HAKOTUYEHY
«TMCHIHTUTIHAPHY TTaM’sITh)» Tany3i.

B Mexax anropuTMiyHOTO MapaMeTpy BHOKpPEMITIOeThcs kaTteropis «IIpaBuiioBi cucrtemu Ta
excrieptHa Jjorika» (Al), mo oxorunoe iHcTpyMeHTH IIII Ha OCHOBI CHMBOJIYHOTO HiAXOAY
(Symbolic Al), noriuHux mpaBuiI 1 JIepeB pillieHb, 33JJaHUX eKcliepTaMu. BoHM He HaBUalOThCS Ha
JTaHUX y CTaTHCTUYHOMY CEHCi, a MpamioioTh 3a Hamepen chopMyTbOBaHUMH KOHCTPYKIIISIMHU
skmo—Tto (if-then) Ta Mmexanizmamu norignoro BuBeaeHHs (Inference engines), e rany3eBe 3HAHHA
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SIBHO KOJIYETHCS y BHUTJISAII TpaBui, oOMeXeHb 1 3B s3KiB. [[o kareropii Al HamexaTh, 30Kpema,
paHHI EeKCIEpTHI CHCTEMH B apXiTEKTypi, pO3poOJIeHI i aBTOMATH30BAaHOTO (HOPMYyBaHHS
IJIaHyBAIBHUX CTPYKTYp (Space layout expert systems), a Takok Cy4acHi 3ac00H MEPeBIpPKU TPaBUIT
B iH(opMaIitHOMy MO/ETIOBaHHI OyaiBesb, 0 3/1HCHIOITh HOPMAaTHBHUNA KOHTPOJIb HA OCHOBI
YKOPCTKO 3aKoJI0BaHUX perjameHTiB [27]. Taki cucremu mpo3opi MOAO JIOTIKH, aje 3ajlieXkaTh Bij
MOCTIHHOTO PYYHOTO OHOBJICHHS 0a3M 3HAHb.

Kareropis «IlapameTpruuHi anrOpuTMHU Ta aITOPUTMH PO3B’I3aHHS 00MEKeHb» (A2) BKIIOYAE
IHCTPYMEHTH JITOPUTMIYHOTO MPOEKTYBAHHS, /1€ BapiaHTH PIlIEHb OTPUMYIOTh Yepe3 BapiroBaHHS
napameTpiB abo po3B’sA3aHHS SIBHO 33JaHUX CHUCTEM OOMEKEeHb, O€3 HaBUaHHs MOJEJIEH Ha JaHUX.
Xapakrepni npuxnagu: CityEngine i3 npaBuiamu rpamatuku ¢opm (Shape grammar rules) s
reHepyBaHHs MiCbKOi MopdoJorii Ta napamerpuuHi ckpuntu B Grasshopper3D 3 po3s’sizyBauamu
oomexenb (Constraint solvers). Monyne Galapagos (Genetic algorithm, GA) mepebyBae Ha Mexi
A2/A3: «uucte» NiHIAHE TpOrpaMyBaHHsS YW CHEIlajbHI CICMIaJIbHO PO3POOJICHI aJrOPUTMH
pO3B’sA3aHHA OOMEXKEHb HajekaTb 10 A2, TOAl SK MOMIYK 13 NOMyJISAMisAMH Ta (QYHKILIEK
MIPUCTOCOBAHOCTI TSDKIE IO €BOJIOMIMHUX METOIIB A3.

Kareropist «EBomroliiiHi Ta onTuMi3aIiifHi anroputMm» (A3) 30cepepkeHa Ha IHCTpYMEHTaXx,

10 3aCTOCOBYIOTH eBoJtowiiHI obuncieHHs (Evolutionary computing) Ta eBpUCTHMUHUIN MOIIYK:
reaetnyHi  anroputmu  (Genetic  algorithms, GA), renermuyne mporpamyBaHHs (Genetic
programming, GP), meron poto wactunok (Particle swarm optimization, PSO), ontumisaiito Ha
OCHOBI MypamMHUX KOJOHiH (Ant colony optimization) Tomo. BoHH mpamiol0Th i3 MOMYJISIERO
pillieHb, IO €BOJIOIIIOHYE uyepe3 BiAOip, cCXpellyBaHHS i MyTallii, ONTUMI3YIOUU 3aJaHi IIbOBI
¢bynkuii. B apxitextypi A3 Bkitodae 6ararokpurepiaiabai GA Ui onTUMi3alii KOHCTPYKTUBHUX Ta
EHepreTMYHUX TMOKa3HUKIB (acany um OymiBmi [28] 1 muarin Wallacei (NSGA-II) nns
(OpPMOYTBOPEHHS, TPUYOMY SIKICTh PE3YJIbTATIB 3aJIC)KHUTh BiJl TIOCTAHOBKH IIJICH, OOMEKEHb 1
napaMeTpiB allrOPUTMY.
HactynHoto € kareropis « ATeHT-Opi€HTOBaHI MOJIENI Ta KIIITHHHI aBTOMaTn» (A4), 0 CTOCYEThCS
CUCTeMH, JIe¢ CKJIaJHA IPOCTOpOBa KOH(DIrypailis BUHHKAE 3 B3a€EMOJIl 0araThoX MPOCTUX
eneMeHTiB. B areHT-opieHToBaHuX Monensx (Agent-based models, ABM) arentamu BHCTYyHaroTh
JIOAM, TPAHCIOPT YM IHII «aKTOpHW», IO MilOTh 3a JIOKAIFHUMH TpPaBWIAMH, pearyioud Ha
oroueHHs. Y kiiTHHHUX aBTomarax (Cellular automata, CA) 3MiHIOETBCS CTAH KJIITUH PEryJsipHOT
pemnTky. YHacmiJIoK ©OaraTopa3oBoi iTepalii JIOKaIbHMX HpPaBUI (QOPMYIOThCS TJ100alIbHI
MIPOCTOPOBI KaPTUHH MEPEMIIICHHS, IUTBHOCTI Y po3noainy ¢yHkuii. Tunosumu npuknagamu A4
€ MoJieni iMiTalii HaTOBMY Ta KIITHHHO-aBTOMAaTHI MOJEJI 30HYBaHHS ab0 €BOJIOIIT MICHKOI
TKaHUHH, 0COOJIMBO KOPUCHI JUI aHAJTI3y KOJEKTUBHOI IMHAMIKH H CIIeHapiiB caMoopraHizarii.

B po3pisi kareropii «Kiacuyne wammHHE HaBuaHHA» (AS) poO3IIAgalOThCA METOIU
MamHHOTO HaBuaHHs (ML): perpecii (nmiHiiiHI, HemiHiliHI), MOAeNi ¥ aHcamOmi (IepeBa pillleHb,
BUIIQJIKOBI JIICH, TPaJIEHTHUN OYCTHMHI), MalllMHU ONOpPHUX BeKTOpiB (Support Vector Machines,
SVM), anroputmu knactepu3zanii (K-means clustering), 0aeciBcbki Mepexi (Bayesian networks),
cucremu HeuiTkoi Joriku (Fuzzy logic systems). Ha Bigminy BiJ MHOMHHUX HEHPOHHUX Mepex
(A6), BOHM MpaLIOIOThH 13 Hamepea CPOPMOBAHMMM O3HAKaMH, MOTPeOyIOTh HaBUAIBHUX BHOIPOK
MEHIIOr0 00CATY W € 1HTeprnpeToBaHUMHU. B apxiTekTypi A5 BUKOPUCTOBYIOTH AJsl Kiacuikarii
crumo (SVM), knacrepusanii KMTIOBUX THUMOJOTIH 1 BUKOPUCTAHHS, perpeciiHoro i
aHCaMOJIEBOTO TPOTHO3YBAaHHSI EHEPTOCIIOKHUBAHHS, KOM(OPTY Ta MPHUPOIHOTO OCBITICHHS, a
TAaKOXX y CHCTEMax HEYITKOI JIOTIKM JJIS MIATPUMKH PaHHIX pillleHb LI0J0 00 €MHO-IIPOCTOPOBOL
CTpYKTypH [29].

o kareropii «[ muOuHHI HelpoHHI Mepexi» (A6) BIAHOCATbCS 1HCTPYMEHTH, 3aCHOBaHI Ha
OararomapoBux rauouaHuX Mepekax (Deep neural networks, DNN), mo HaB4arOTHCS Ha 3HAYHUX
3a 00CsAroM MacHuBax JaHUX 1 37aTHI HaOMMXKaTU CKJIATHI HEMiHiMHI 3anexHocTi. Jlo miei rpynu
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HajeXaTh Mepexi npsimoro posnosctopkeHHs (Feedforward neural networks), 3ropTkoBi HelipoHHi
mepexi (Convolutional neural networks, CNN) mis poOoTu 3 Bi3yalbHUMHU JTAHHUMH, PEKYpPEHTHI
apxitektypu (Recurrent neural networks, RNN), a takox rpadosi neiiporni mepesxi (Graph neural
networks, GNN) s pensiiiHux cTpyKTypoBaHuX naHux. Ha Biaminy Bin kinacuunoro ML (AS),
BOHM aBTOMAaTMYHO BWJIY4YalOTh pPEJIEBAaHTHI O3HAKH, ajieé MOTPeOYITh 3HAYHMX HaBYAJIbHUX
BUOIPOK 1 € MEHII IPO30PUMH, 110 NOPOJPKYE BHUKJIMKH MOSCHIOBAHOCTI Ta NMEPEBIPKU Pe3yiIbTaTIB.
B apxitextypi A6 Brimrogae CNN s kmacudikamii aepodoTO3HIMKIB 1 BUSBICHHS JUISHOK ITiJT
3a0ynoBy [30; 31], Momeni mpOrHO3y TEIIOBOrO KOM(OPTY UM SKOCTI MOBITPS 3a CEHCOPHUMH
norokamu, GNN 11 aHasnizy niaanyBalbHUX rpadiB; TeHEPaTUBHI 3aCTOCYBAaHHS BiIIHOCSTD 10 A7.

Kareropis «['eHepaTuBHI MO MITYYHOTrO 1HTENEKTY» (A7) mepenbavyae i1HCTPYMEHTH, IO
CHHTE3YIOTh HOBUH MPOEKTHUN KOHTEHT HAa OCHOBI PO3IMOJLTIB, BUBYCHUX 13 JAHHX: F€HEPATUBHI
3maraibHi Mepexi (Generative adversarial networks, GAN), Bapiariiini aBroeHkoaepu (Variational
autoencoders, VAE) ta mudy3iitai moneni (Diffusion models). ¥V apxitextypi 1ie, 30kpema, GAN,
10 TeHEPYIOTh IJIaHyBaJbHI pillleHHS 3 (YHKIIOHATBHUX cXeM, 1 text-to-image audys3iitHi Mozeni
(Stable Diffusion, DALL-E), mo nmoennytots Natural language processing (NLP) 3 renepatuBHUM
KOMIT'IOTEPHUM 30pOM JIJIsl CTBOPEHHS KOHILENTyalbHUX Bizyanizauid. Mopeni A7 3a3Buuait
MOTPeOYIOTh BEIMKHX HaBYAIBHHX HaOopiB [2/I7 Ta 3HaYHUX OOYMCIIOBAIHLHUX pecypciB [1],
MOCTAlOYN SIK «YOPHI CKPUHBKH» 3 MPOCTUM 1HTepdericoM, aime OOMEKEHUM KOHTPOJIEM 1
MOTEHI[IHHUMU yIepeKEHHIMH PE3yIbTaTiB.

Kareropis «HaBuanns 3 migkpimuieHHsM» (A8) ¢oKycyeTbcsi Ha 1HCTPYMEHTax, IO
3aCTOCOBYIOTh HaBUYaHHS 3 TMIAKpIIUIGHHSM abo rmMOWMHHE HaBuaHHS 3 miakpiruieHHsM (Deep
reinforcement learning, DRL), y Mexax sIKuUX areHT HAaBYA€THCS HA OCHOBI 3BOPOTHOTO 3B’SI3KY
(maropox/mrpadiB), B3aEMOMIFOYHA 3 CEPEAOBHINEM YU CHMYJIAMIMHOW MoJeiuTo. Taki Imiaxoau
0COONIMBO aKTyallbHI JJis 3aJay 13 MOCHIJOBHUM YyXBAJICHHSM pilllEHb Ta YK€ CKIaTHUMHU
pOCTOpaMU MOIIYyKy. Y apxiTektypi 10 A8 Hanexats, 30kpema, RL-arentu (Multi-agent RL), 1o
[OETAallHO PO3MIIIYIOTh TNPHUMILIEHHS, «PO3ropTarouM» IUIaH IOBEPXY 3 MaKCHUMI3all€er
BiJIMTOBITHOCTI BUMOT'aM CYMIXHOCTI Ta SIKOCTi BUIIB [12], a TAKOXK CHCTEMH, 110 B PEATLHOMY Yaci
KEepYIOTh €JIEMEHTaMHU «PO3yMHOro» acany uid OalaHCy MK JEHHUM CBITJIOM 1 TEMJIOBUMHU
HAJXO/KEHHSIMH, a Takox OararoareHTHe RL g OGararokpurepianbHOro (opmyBaHHS
IUIaHYBaJIbHUX CTPYKTYp [12; 13].

Kareropis «Benukomacmrabuuii LI ta 6a3oBi Mozaeni» (A9) Bkirodae TpaHchopMepHi
apxiTekTypu Ta iHImi 6a3oBi Mojeni (Foundation models), ayxe Benuki HonepeaHbO HaBUEHI
MOJIel 3arajJbHOr0 IMPHU3HAYEHHd, 110 HaJall ajanTyIThCsA A0 apXITEeKTypHUX 3aBaaHb. Croau
Haslexath Beiauki MoBHI Mozeni (Large language models, LLM) mis poGotu 3 TEKCTOM i
MynabTuMonanbHl mogeni (CLIP-moni6Hi), mo NOB’A3yl0Th MOBHI ONHCH 3 apXITEKTYpPHUMU
300paxkeHHsmu. Ha mpaktuni LLM ananmizyroTh OyniBenabHI HOpMH, (DOPMYIOTH IEpeBipIOBaHi
MpaBujia, OIHIOTH BIANOBIAHICTE BIM-moneneit abo 1HTEpHpeTylOTh 3BOPOTHUM 3B S30K
kopuctyBada, Toal Ak GAN/audy3iiiHi MOAenl CHHTE3ylOTh Bi3yalibHI BapiaHTH; TaKUM ITiIXi[J
nemoHcTpytoTh ekcriepumertn [l Ko (Jaechang Ko) Tta in. [32]. ba3zoBi Moneni MOEAHYIOTH
THYYKICTh 13 3HaYHOIO OOYMCIIOBAJIBHOIO BApTICTIO, 3AJIEKHICTIO BiJ] SKOCTI KOPIYCIB JaHUX 1
HU3bKOIO MPO30PICTIO, 1110 OOIPYHTOBYE BUOKpeMIIEHHS A9 sk KaTeropii.

Jns  nemoHcTpamii  iH(GOpMaLiIHHO-aITOPUTMIYHOTO BHUMIpY Kiacu]ikalii po3risHyTO
nexinbka npukiaais HI-incTpymenTiB, miatdopm, cucTeM, pealbHUX a00 MPOTOTHIIB, KOKHUHN 3
SKUX OXOILUTIO BIAMOBITHI iH(pOpMaIliiiHi Ta anroputMiyHi kateropii (Tabmurs 1).

Tabmuus 1. [lpuxinaau HII-iHCTpyMeHTIB B po3pi3i iHpOpMaliiHO-aIrOPUTMIYHOTO BUMIPY

HII-iHcTpyMeHT I-A mapa DyHKIIOHATBHE Eramn Bukopucranus
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IIPpHU3HAYCHHA

FeHepaTI/IBHC IUIaHYBAaHHA
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Spacemaker I3-A3 . i i
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ATreHT-Opi€EHTOBaHE HpoexryBanus Ta
. MOJIE/IIOBaHHS rnepenexcIuryaraliiina ominKa

Oasys MassMotion 11-A4 . . . P Y .. .
MIIOX1THUX ITOTOKIB, Oe31eku (aHai3 MIIoXiJHIX

IIUIBHOCTI, BY3bKUX MiCIIlb

CIIeHapiiB i eBakyarlii)
Ta eBaKyarii

ABTOMAaTH30BaHE . .
. [TepennpoexTHUI aHAaTi3
BUSIBIICHHS, KIacu]ikarris . .
ArcGIS Pro + Image . . TEPUTOPIi Ta MICTOOY 1IBHE
12—A6 Ta IHBEHTapU3arlsl
Analyst . TUTaHYBaHHs (OHOBJIICHHS
MIPOCTOPOBUX 00’ €KTIB HA . :
s 6azoBux GIS-mapis, orinka
ACPOKOCMIYHUX .
TJISTHOK)
300paKeHHSIX

B skocTi mepimoro mpukiIagy MokHa HaBecTH Spacemaker Bim kommanii Autodesk (I3—A3),
XMapHHHA 1HCTPYMEHT MICTOOYAIBHOTO IPOEKTYBAaHHS, IO ONpPalbOBYE PO3IMIUPEHUN HaOIp
KoHTeKCcTHUX naHux I3 (tomorpadis, mani GIS, xmimar, mym) i reHepye BapiaHTh 3a0yZOBH 3
OLIIHKOIO 1HCOJIAIII, OrJISAIB 1 HIUTBHOCTI. AJITOPUTMIYHO 3aCTOCOBYETHCS OaraTOKpUTEpiabHUI
IEHEeTUYHUI anroput™ A3, 110 €BONIIOLIOHYE CXEMU MACHUHIY Ha OCHOBI pe3yJbTaTiB CUMYJISLIN
[7]. 3a pmammmm Autodesk, IHCTpYMEHT 3MaTHWM JOCTIIWTH COTHI ITepaiii 3a TOAWHU U
neMOoHCTpyBaB A0 50 % MominieHHs 1HCOJANIl TECTOBUX JUISHOK 3a JOTPUMAHHS BUMOTI 30HIHTY
[1; 7]. Ponp daxiBis monsrae B HAJIAIITYBaHHI KPUTEPIIB 1 KOHTPOIII PillleHb.

e onnum npuknagoMm € TestFit — renepaTop OyAiBenbHUX IUIaHYyBaHb y peanbHoMY daci (14—
A2). Le#t mapamerpuyHe MporpamHe 3a0€3NeYeHHsS BHKOPHCTOBYETHhCA IS OaraTOKBapTHPHOI
3a0y/I0BU ¥ MapKiHTiB, IIO Mpaimoe 3 [4-mporpaMHUMU BHMOTaMH: PO3MIpU JIJISTHKHA, HOPMHU
MapKyBaHHs, BiJICTYIIH, MOBEPXOBICTh TOIIO. Smpom cucrtemu € pymid A2, TOOTO alrOpUTMHU
MaKyBaHHS Ta PO3B’s3aHHS OOMEXeHb, 10 0e3 HaBYaHHA Ha JaHUX MiAOUparoTh KoHiryparii
MapKiHTY ¥ «0OropTarTh» iX KUTJIOBUMHU OJWHUIIAMHU. 33 JIYEHI CEKYHIH IHCTPYMEHT (opmye
KiJIbKa BapiaHTIB MJIaHYBaJIbHOI CTPYKTYpH, Y OeHUMapKax 3a(ikCOBaHO T€HEPAIlIO JECATKIB CXEM
MeHII HiX 3a 15 cexynn [16]. IlIBuakomisi mocsiraeTbest 3aBasky BOyAoBaHiN 010110TeIl THITOBUX
pillileHb, TOMY apXiTEKTOPU BUKOPHCTOBYIOTH PE3YJIbTaTH AK BIANPaBHY TOUKY JUIS MOJAIBLIOTO
JOOTIPAITFOBAHHS.

Hacrynaum € Finch3D — reneparuBnuit mnarin ans Grasshopper3D (I1-A7). Iactpyment
npautoe 3 [1-reomerpiero, Tak KOpUcTyBau 3a/1a€ KOHTYp OyaiBii, a Finch3D aBromaruuno popmye
BapiaHTH IUIaHIB MOBEpXy. Y HOro «iapi» BUKOPHCTAHO T€HEpaTHBHY HeEHpoMepexeBy MOJIENb
tuny VAE, HaTpeHOBaHy Ha MHOXHHI HasBHUX IIJIaHIB, BOHA KOJYE MIPOCTOPOBI 3aKOHOMIPHOCTI Y
6araToBUMIpHOMY IPHUXOBAaHOMY (JJATEHTHOMY) MPOCTOPi O3HAK 1 BIITBOPIOE iX Y BUIVIAZI HOBHUX
IUTaHyBaJbHUX BapiaHTiB. HaBuaHHs moTrpeOye 3HayHMX OOYMCIIEHb Ha TrpadidHOMY IpoLEecopi
(Graphics Processing Unit, GPU), npote nojaineIia reseparis BiJOyBaeTbcsl Maiike B pealbHOMY
yaci, JEMOHCTPYIOUYM, K TIJIMOMHHI TeHepaTuBHI Mojaeni A7 MOXYyTb JONOBHIOBaTH 3BHYHI
napaMeTpUyHI CepeIOBUIIA IPOEKTYBAHHS.

Takoxx B SIKOCTI NPUKJIAAIB Ha NEPETHHI KaTeropid iHGoOpMalifiHOro Ta aaropUTMIYHOTO
BUMIpPIB MOXYTh OyTH HaBe/I€H1 CyporaTHi MoJieli e(eKTUBHOCTI Ha OCHOBI MAIIMHHOTO HaBYaHHS
(ML) nns eneprii i aenHoro ocsitieHHs (I5—AS). LI mocmigHUIBKI 1HCTPYMEHTH MOEIHYIOTh
MOJIETIIOBAaHHS €KCILUTyaTalliiHuX MoKa3HuKiB OyaiBens (BPS) 3 kmacuunum ML [14; 15]. Bxinaumu
JAaHUMH € MacuBHU [5-pe3ynbTaTiB IeTaIbHUX CUMYJISALIN (€Hepris, IeHHe CBITJIO) Ta BiAmnosiaHa [1-
reomerpis. Ilpomec mnonsrae B TOMy, IO perpeciiiHi i aHcamOieBi Mojenl HaBYAIOTHCA
BiI0OpakaTl TE€OMETPUYHI Ta KOHTEKCTyallbHI O3HAKM y MPOCTIP MOKAa3HUKIB e(EeKTHUBHOCTI
(xareropist AS5), TakMM YHMHOM Ha BHXOJl MHTTEBI MPOTHO3M COHSYHOI pajialii, MUTOMOTO
€HEeprocroXKUBaHHS YU KOPUCHOI OCBITJIIEHOCTI. Taki cyporatu peani3yroThCsl SIK IUIariHu J10
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BIM/CAD, npuckopioloTh paHHI iTepallii CTajJoro MpoeKTyBaHHs, aje MOTPEOYIOTh MepeHaBUYaHHS
TiJ] BiAMOBITHI KJIIMATHYHI Ta TUIIOJIOT14HI yMOBH [14; 15].

B po3pisi iHpopMaliifHO-aITOPUTMIYHOTO BUMIPY TaKO0X MOKHA PO3TJSHYTH €BOJIIOLINHI
OiAX0Iu /10 KamiOpyBaHHS eHepreTMyHux wmozeneil OyniBens (I5—A3). Panni pimeHHs tumy
AutoTune Oak Ridge National Laboratory mnoka3zamm, 10 TEHETHYHI QJITOPUTMH MOXYTh
aBTOMATHYHO HAJIAIITOBYBATH MapaMeTPU EHEPreTUYHHUX MOJEJCH 3a JIUYMIbHUKOBUMH JAaHHMHU,
3aMIHIOIYHM PY4YHE KaliOpyBaHHS MeTOAoM «crpoO 1 mommiok» [33]. CydacHi kamiOpyBasibHI
CHCTEMH TPAIIoIOTh 3 [5-ganumu (mpodinsimMu eHeprocnoKuBaHHs, pesyinbratamu BPS) y 38’5311 3
0a30BOI0 MOJIEJUTIO B cremiaidizoBanoMy I[I3 juisi eHepreTMuyHOro MOJIEIIOBaHHS OY/liBEIb
EnergyPlus, dopmyroun nmomynsauii BapiaHTIB mapaMeTpiB OrOpoKYBaTbHUX KOHCTPYKLIN, CUCTEM
HVAC 1 rpadikiB ekcrutyatariii i MOETaHO 3MIHIOIOTH iX TakK, 1100 3MEHIIUTH PO3PUB MK
3MO/IETIbOBAaHUM Ta (DAKTUYHMM CHOKUBAHHSM €HEPrii, Y MiJICYMKY OTPUMYEThCS BinkaiaiOpoBaHa
MOJIEJIb 13 HEBEIMKOI MoXuOKor0 0113bk0 5—10 %, chopMoBaHa miciis 3amycKy TUCSY CUMYJISIIN B
XMapHii iHdpacTpyKTypi.

HactynuuMm mnpuxmagom € audysiiiHi Mozeni NEepeTBOPEHHS TEKCTy Ha 300paKeHHS
(Midjourney, DALL-E, Stable Diffusion) mis xoHuenryanbHoro mnpoektyBanus (I17-A7).
ApXITeKTOpH BUKOPHUCTOBYIOTH yHiBepcaibHi text-t0-image nudysiiiHi Mozeni s TreHepari
KOHIICTITIB i3 TEKCTOBUX IMPOMITIB, IO TPAKTYIOThCA SK 17 (ceMaHTHM30BaHi ramy3eBi 3HAHHS Ta
npeneacHTH). AnroputMiuno 1ie A7 (renepatuBHi mogeni II): mepexi, HaBYCHI Ha BEIUKHX
MacHBax 300pakeHb, BKIIIOYHO 3 apXiTEKTypHUMH Bizyamizamismu [25]. B pe3ynbTati MoKy Th OyTH
OTpUMaHi BapiaHTU KOHLENT-apTy, «MyI00pAN» i mepiiri MPOeKTHI i7el, 110 ICTOTHO MPUCKOPIOIOTh
paHHIO cTanio mpoekTyBaHHS. [lonmiOHI iHCTpymMeHTH mpaioroTh Ha xMapHux GPU i1 mBuako
nomMpuwiIncs B npaxktuui micist 2023 poky, He3BaKaloyM Ha BCe 1€ HE BUPIIIEHI MUTaHHS LI0J0
MOPYILEHHS aBTOPCHKOI'0 IIpaBa Ta ynepeakeHb AaHux [1].

le omuum mnpuknagom € iMotions Research Platform, mo 3a0e3neuye iMmepcuBHE
OLIIHIOBaHHS TPOCTOPY 13 CHHXPOHI30BaHUMH OiomerpuunumHu ganumu (16-A6). Y wnpomy
pobodomy Tpolieci MPOEKTHI PIilIeHHs TeCTyloThes y VR-crieHapisx OyziBenb, TOAI SK CHCTEMa
peecTpye NMHAMIuHI KOpHUCTyBalbKi naHi 16, a came TpaekTopii MOIsay, eneKTpoAepMalbHY
aKTUBHICTh, YaCTOTy CEpLEBHUX CKOpPOYEHb Ta pyx y mpocropi. CHHXpOHI30BaHI 4acoBl psAIu
aHAJI3yI0ThCs TTMOMHHUMU HelpoHHUMH Mepexamu A6 (Hampuxiag, CNN/RNN) st BUSBIEHHS
3aKOHOMIPDHOCTEH YyBaru, cTpecy 4YM Je3opieHTanii Ta (OpMyBaHHS KapT NPOOJEMHHUX 30H
cepenoBuina [34]. [HCTpyMEHT 3aCTOCOBYETbCS NEPEBaKHO B JIOCHIIHMIBKHMX 1 J1abopaTopisx
kopucryBanpkoro fgoceiny (User Experience, UX) Ta notpeOye cyBOporo AOTpUMAaHHS €TUYHHX 1
IPUBATHUX MPOTOKOJIIB Mijl 4ac poOOTH 3 GlOMETpiEro.

Hactynnoto € UpCodes Al/Copilot — [II-miaTpumyBana inTepnpeTaiiisi Oy 1iBEIbHUX HOPM 1
nepesipka BIM-mogeneit (riopun 14-A9/Al). UpCodes mpartoe 3 I4-Tekctamu KoaiB 1, uepes
riariny, 3 [1-monenssmu BIM (Revit Tomo). Benuka moBHa mozens (A9) gormomarae 3HaXOAUTH
peneBaHTHI MYHKTH, TJIYyMAayuTH BHMOTHM Ta YTOYHIOBATH iX 3aCTOCOBHICTh 10 KOHKPETHOTO
MIPOEKTY, TOAl K NpaBuioBUI pymii Al BukoHye (opmainizoBaHi MepeBIpKM MOell (LIMpUHA
KOpUJIOpiB, €BaKyalliiiHI BUXOAM TOLIO). Pe3ynbTaToM € CHUCOK MOpYLIeHb 1 MOSCHEHb, IO
CKOpOYY€ pydHY pOOOTY 3 KOJAaMH, ajie MOTPeOye JTF0ACHKOT0 KOHTPOIIO 1 PEryIsipHOTO OHOBIICHHS
HopM. [Ilpukiag JeMOHCTpye TMpakTHUHY peaji3allilo IMO€IHAHHS MOBHHMX Mojened 1
JIeTepMiHOBAHOI MEPEBIPKH.

Takox cmig BiIMITHTH MOnynbHY Iutatdopmy Hypar s aBromarmzanii IpOeKTYBaHHS 31
3mimanumMu  Metonamu (I7-A2/A3). Hypar peanidye mNiaxii «IporpaMoBaHOi apXiTEKTYpH»:
KOpHucTyBad KoMOiHye (yHKIi, 1[0 KOIYIOTh Tamy3eBi 3HaHHs (I7) Ta mapameTpudHi/mpaBUIIOBI
crieHapii, JUisi aBTOMaTUIHOTO PO3MIIIIEHHS CXO/1iB, HECHOTO KapKaca, iHkeHepii Tomo. BxigHi mnani
MOXYTh BKJIFOUATH reoMeTpito, Tabiauuni nporpamu, aani GIS (I1, 13, 14), Toxi sik okpemi Moayii
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BHKOPHUCTOBYIOTh QJITOPUTMH PO3B’s3aHHsI 0OMexeHb (A2) Ta eBOOINIHHI onTuMizatopu (A3) mist
nigbopy koHdirypaniii. Ha Buxomi ¢opmyerbes y3romxena 3D-monens, mo Moxe Oyru
noomnpaipoBana y BIM.

AcuCTeHT mpoekTyBaHHSI GepMoBUX KoHCTpyKmiid AutoTruss (I5/11-A8) BukopucroBye I1-
naHi (reoMeTpis IMpoJLOTY Ta orop) Ta IS-maHi (Hampy»KeHHs, MPOTWHHU, Maca KOHCTPYKII) ©
ATOPUTMIYHO HAJIEXKHUTH 10 Kareropii A8 (HaB4aHHS 3 MiAKpirsIeHHsAM). [IpoekTyBalbHUK 3a/1a€
MPOJIIT, CXeMH HaBaHTa)XE€HHs Ta HeoOxiaHi oOMexxkeHHs. [lami RL-areHT mocnimoBHO momae abo
BUJIyya€ CTEP)KHI, MICHs KOXHOIO KPOKY BUKOHYETHCS PO3PAXYHOK, a (DyHKIiS BHHAropoau
«HAKa3zye» 3MEHIIYBATH BJIACHY Bary KOHCTPYKIIil, aje mrpadye 3a mopymeHHst KpUTepiiB MIITHOCTI
ta xopctkocti [11]. Tlicns maByanHs RL-areHT 3gaTHMI MIBUIKO MPOMOHYBATH BapiaHTH (depM,
OHAK KOXEH 13 HuX moTpedye npodeciiiHOl eKCHepTHOI MepeBipKH, IO MiAKPECIoe
JIIOJUHOLIEHTPUYHUIN XapaKTep IHCTPYMEHTY.

IacTpyment wmicbkoro MmonemoBanHa CityZoom, MO0 MPHUCKOPIOE OIHIOBAaHHS Tpadiky,
eHeprocroxuBanus Ta 3abpynHeHHs (I6-A5/A6). Bin mpaioe 3 AMHAMIYHUMH MICHBKUMU
YaCOBHMH DSJIaMH, a caMe MOTOKH TPAaHCIOPTY, HaBaHTaXXEHHA Ha Mepexy (16) Ta crarmyamMu
GIS-panumu (13). BukxopucroByBaHuii MeTOHA TpalieHTHOro OycTUHTY, TOOTO aHcaMOib JepeB
pileHsb, sIKi MOCIIJJOBHO YTOYHIOIOTh IMOMMJIKH OJHE OJHOTO, Ui IMPOTHO3YBaHHS 3aTPUMOK Ha
nepexpectax (AS), a TakokK MPOCTi HEHPOHHI Mepexi AJi OLIHKA eHepronoTped OyniBensb 3aleKHO
BiZ (hopmu 3a0ynoBu Ta piBHS 3aceneHocti (A6). Lle nae 3Mory Maiibke MUTTEBO OI[IHIOBAaTH BILTUB
CIIeHapiiB PO3BUTKY (TPaH3UTOOPiEHTOBaHA 3a0y/10Ba, HOBI JOpPOrW) 3 MoxuOKoro Omu3bko 10-15
%, MIBHJIKO BiJCIIOIOYM HETPHIATHI BapiaHTH Ta MIATPUMYIOYH EKCIpec-aHali3 MiCTOOYIiBHUX
CTpaTeriif 3a yMOBH SIKICHUX HaBUAIbHHUX JaHuX [35].

Komepuiiinuii iHCTpyMeHT mimmoxiaHoi mikpocumyssiiii Oasys MassMotion (11-A4), ne pyx
moaeil y OyIiBIsX 1 MICBKOMY CEpEIOBHUIII MOJIETIOETHCS K B3a€MO/Iil aBTOHOMHHUX areHTiB y 3D-
npocropi (Agent-based models, ABM). B indopmariiiinomy BuMipi gominye [1: reomerpist miaHis,
00’eMiB, TPOXOJiB, CXOJiB, JBEpei Ta IHIIOrO, MO 33Ja€ TOMOJOTII0 PyXy. AJNTOPUTMIYHO
IHCTpYMEHT BiamnoBinae A4: areHTH 3 IHAWBIYyAILHUMH TPO(UIIMHI MPUIMAIOTh JTOKATbHI PIICHHS
100 MapUIPYTy, HMOPOJDKYIOUM €(pEeKTH CKYMUEHHS, 4epr 1 «BY3bKHX Miclb». Pe3ynbratoMm €
MOKa3HMKH 4Yacy €BaKyallli, IIUIbHOCTI Ta IIBUAKOCTEN MOTOKIB, 110 MOTPeOyIOTh KaniOpyBaHHS U
Bepudikarlii 3a eMipuuHumMu ganumu [36].

ArcGIS y xondirypamii 3 momyinem ArcGIS Image Analyst (12-A6) mintpumye GeoAl-
IIPOLIECH aHaJli3y aepo- Ta CYMyTHUKOBUX 3HIMKIB /Il OHOBJIEHHS 6a30BUX IIapiB 3a0y10BH, JOPIr,
3eneHi Tomo. B iHdopmaniiiHoMy BuMipi aoMmiHye 12, xonu BXiHOIO 1H(OpMAaIli€0 € pacTpoBi
300pak€HHS, @ Ha BUXOJl OTPUMYIOTbCS BEKTOpPHI KOHTYpH abo kiacu¢ikoBaHI pacTp-LIapH,
npugaTHi s noganeimoro GIS-ananizy miubHOCTI ¥ 3MiH. Anroputmiudo ArcGIS peanizye A6:
3ropTkoBi TMOMHHI HelpoHHi Mepexi (CNN Ta moximHi) Aas BUsBIEHHs, Kiacudikamii #
CerMeHTallll; MOJIeJIl MOKHA MepeHaBYaTy Ha JOKAJIbHUX JAHUX, aJleé BOHU MOTPeOyIOTh MEPEBIPKU
TOYHOCTI i 00€peKHOr0 TIepeHeceH s Mix perionamu [37].

BucHoBku. VY HaykoBiil cTaTTi NpeACTaBIeHO iHPOPMALIHHO-aNTOPUTMIYHUA BHUMIp
kiacudikanii apxirekrypHux LII-i1HCTpyMeHTIB 1 moKa3aHO, K IX MOYKHA CUCTEMHO BIIOPSIKYBAaTH
3a JBoMa Tpynamu napametpiB: iHdopmaniiaum (I1-17) Ta anroputmivyamm (A1-A9).
[Hdpopmariiini kaTteropii OXOIUIIOIOTH T€OMETPUYHI Ta MPOCTOPOBI JaHi, Bi3yalbHI MOJAaHHS,
KOHTEKCT 1 CepelloBHILE, MPOrpaMHi BUMOTH, NMOKAa3HUKH €(PEKTHBHOCTI, TUHAMIYHI CEHCOpHI U
KOPUCTYBAIlbKl JIaHi, a TaKOX Trajay3eBl 3HaHHSA Ta OIOTIOTEKHM WpPENeNeHTIB. AJITOpUTMIYHI
KaTeropii BKIIOYAIOTh MPABHIIOBI CUCTEMH, MapaMeTPUYHI Ta OMTHUMI3alliifiHI MiAXO0IU, KIacHuYHE
MalIMHHE HaBYaHHS, TTTMOMHHI HEWPOHHI MEPEX1, FeHepaTUBHI MO/IEN1, HAaBYAHHS 3 MIAKPIMJICHHSIM
1 BenmuKomacTabHi 6a30Bi Moiei.
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3anporoHoBaHa CXema I0Ka3ye, 10 PI3HOPITHUK HaAOIp IHCTPYMEHTIB, BiJl T€HEpPATOPIB
IUTAHYBaJIBHUX PIMICHb A0 IIATGOPM MICHKOTO MOJICTIOBAHHS T4 IMEPCUBHOI aHATITHKH, MOXKE
OyTH po3MilleHHi y matpuill [-A depe3 XapaKTepHUCTHUKY THUITy BUKOpHCTaHOi iHdopmarii Ta
JOMIHAHTHOI aJTOpUTMiYHOT JOTiKH. Amnamiz IlI-iHCTpyMeHTIB AEMOHCTpye SK KoMOiHamii,
Harnpukian, [1-A3/A7 ta [5-A5/A6, noB’s3aH1 BIAMOBIIHO 3 TeHEpaIier0 GOPMH Ta OIIHIOBAHHIM
e(EeKTHUBHOCTI, TaK 1 MaJOpO3BHHEHI oOcepenku Kiacu@ikaiii, M0 OKPECIIOIOTh MEPCIEeKTUBHI
HampsIMM JOCIPKEHb, a caMe 3aCTOCYBAaHHSA HABYaHHS 3 MIAKPIIUIEHHSM JI0 CEpelOBUIIHOIO
KOHTEKCTY, T'eHepalis pilleHb 0e3MOCepeHbO 3 MPOrpaMHHUX OINHUCIB TOWIO. BHSABICHO Takox
XapakTEepHI 3aKOHOMIPHOCTI: OOEpHEHY KOPENAIil0 MK «iH(OpPMAIliHHOIO HACHYCHICTIO» Ta
CKJIAJHICTIO aJTOPUTMIB, MYJIbTUMOJANIBHICTh MaOYTHIX cucTeM, ribpuan3anito 6a30BUX MoJIesei
13 MPaBHJIOBOIO TIEPEBIPKOIO.

V3aranpHIOO4M, 1H(OpMAIiHO-aNTOPUTMIYHUE BuMip Kiacudikauii QGopmye CTIHKHIA
KapKac IJIsi pO3yMiHHS Toro, sk apxXitekTypHi LI-iHCTpyMEHTH NO€IHYIOTH JaHI Ta METOAH
00poOku. Y TOe€AHAHHI 3 IHIIUMH BUMipaMu OaraToBUMIpHOI kiacudikamii ((pyHKIiOHATIBEHO-
pE3yNbTaTUBHUM, BUMIPOM JKUTTEBOTO LHMKIY Ta BUMIPOM BIAMOBINAIBHOCTI i CTanocTi) BiH
cnpusie Oinmpin cBigoMid iHTerpamii LI B apxiTexTypHi Ta MicTOIutaHyBaibHI mporecu. Ha
MPAKTUYHOMY piBHI LI BHUMIp MOXE CIYI'yBaTH OpPIEHTUPOM it 1000py # KOMOiIHYBaHHs
IHCTpYMEHTIB y IU(POBUX POOOYMX Tpolecax, IJIaHyBaHHS HABYAJIbHHUX KYpCiB, IO TOTYIOThH
apXxiTEeKTOpiB 0 POOOTH 3 JaHMMHU Ta ajJrOPUTMAMH, a TaKOX A (HOPMYBaHHS JIOCIITHUIIBKUX
nporpaM, CHpPSMOBAaHWX Ha 3allOBHEHHS BHSBICHHX NPOTAIMH Yy 3HAHHAX Ta MPaKTHII
apxitexktypuoro I

[Tomanpire gociipKkeHHST MOXe OyTH CIPSMOBAHO Ha IOTJIUOJICHE BUBYCHHS HACTYITHOTO
BUMIpY Kiacudikailii, BUMIpY >KUTTEBOTO LHUKIY (IPOLECHOr0), PO3KPUTTS HOTO CTPYKTYpH Ta
BimoBiAHOI cuctemarm3aiii [II-iHcTpyMeHTapiro B apXiTEKTypi.
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Abstract. The article presents an information—algorithmic axis of classification for
architectural Al tools and shows how Al-driven systems, platforms, and workflows can be
systematically organised by two parameters: the information dimension (types and sources of data
used and produced) and the algorithmic dimension (families of Al/algorithmic methods). On the
information side, the framework distinguishes geometric and spatial data, environmental and
performance data, programmatic and regulatory information, user- and sensor-derived streams, and
higher-level domain knowledge. On the algorithmic side, it spans rule-based and parametric
approaches, evolutionary optimisation, agent-based models, classical machine learning, deep neural
networks, generative models, reinforcement learning, and large foundation models.

Using a matrix of I-A pairings, the article maps a set of contemporary tools and research
prototypes in architecture and urbanism, covering generative design platforms, performance-
oriented surrogates, code-compliance assistants, immersive evaluation workflows, structural design
agents, and city-scale GeoAl systems. The analysis reveals dense clusters such as geometry-driven
generative design and performance prediction, as well as under-explored combinations, including
context-aware reinforcement learning and programme-to-geometry generative pipelines. The
discussion highlights typical trade-offs between data requirements, algorithmic complexity,
interpretability, and the role of human oversight.

The information—algorithmic axis complements functional and lifecycle classifications and
provides a practical lens for understanding data needs and computational behaviour of architectural
Al tools. It can inform the selection and chaining of tools in digital workflows, the design of
curricula that prepare architects to work with data and algorithms, and the identification of
promising gaps for future research and development.

Keywords: classification, artificial intelligence in architecture, information-algorithmic
dimension, design, Al tooling.

Crartsa Haninuia 1o penakiii 2.02.2026

CratTs npuiinaTa 1o apyky 23.02.2026

Hara my6mikauii cratti 31.03.2026

This work © 2026 by H. C. Beprynosa is licensed under CC BY 4.0
164



mailto:natalia.vergunova@kname.edu.ua
https://zbirnyk.org.ua/ptiart/uk/issue-4/article-20
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Scientific Problems Of Architecture And Urban Planning. 2026. Ne 4 po3gin 6

YIK 614.841:621.643 DOI:10.31650/2786-7749-2026-4-165-175
ITPO BII/IMB BOI'HIO HA TPYBOIIPOBOIHU

C.C. Ilaapuuk,

spalchyk@ukr.net , ORCID: 0009-0000-0425-4719,

B.®. Icaes,

isaevvS@gmail.com , ORCID: 0000-0002-9947-7284,

B. Kiocak,

kiosakv(@ukr.net , ORCID: 0000-0002-7433-6709,

Ooecvka Oepoicasna akademis 6yOi6HUYMEA MA aAPXIMeKmMypu
syn. Hiopixcona, 4, m. Odeca, 65029, Yrpaina

AHoTanis: ABapiiiHe NOLIKOMKEHHS TPyOOIIPOBOLy MOXKE ITPUBECTH 10 BUHUKHEHHS MOXEXI.
XapakTep moiym’s Moxke OyTu pi3Huid. B maHiii poOOTI pO3MISIAETbCsS BHITAIOK BUHUKHCHHS
CTPYMEHEBOI'0 MOJIyM sl. 3HAUEHHsI BIJIMBY CTPYMEHEBOTO IOJIyM’sl 3a3BUYail MPUMEHIIYEThCS TaK
SK ICHYIOTb JJOCUTh €()EKTHBHI METOAN OOPOTHOM 3 IIMM SBHIIIEM i BBAXKAETHCS 110 BOHO HE BIMarae
HeraHuX Jid Uil yHepelkKeHHs HEeBPAaXOBAHUX HACHIAKIB. AJie, SKIIO MOPAJ] 3HAXOIUThCS
napajenbHa TpyOa UM SIKICh €MHOCTI 3 JIETKO3aWMHUCTHM IPOAYKTOM, TO MOXKJIMBE BHHHKHECHHS
eeKTy JIOMIHO, TOOTO, MOXIJIMBE MOIIKO/UKEHHS TPYOH, 3aiiMaHHS MPOIYKTIB TPaHCIOPTYBaHHS,
o0JlaJIHaHHS, a TAKOXK MOXKITUBI BUIAJIKK 3arp0o3 JIFOICEKOMY KUTTIO Ta MPUMILICHHAM. Y 1iii poOoTi
IPEJCTaBICHl PE3YAbTaTH, OTPHUMaHI B XOAl EKCIEPUMEHTY IO BHUBYEHHIO BIUIMBY 3BYKOBOI'O
CTPYMEHIO Ta3y, II0 yYTBOPIOE MOJYM’s, Ha TPYOy 3 CTOSYMM ra3zoM abo 3 BOZIOKO. 3a JOTIOMOTOI0
JaTYMKIB BUBYAJIACh TEMIIepaTrypa HOayM's, 10 MOTPaIuIAIo Ha TpyOy po3TalioBaHy Ha (hiKCOBaHIN
BiJCcTaHi. BUB4anImCh 3MiHHM TeMIlepaTypy B 3aJIKHOCTI BiJ] 4acy HArpiBy, iIHTEHCHBHOCTI BOTHIO Ta
Micusg Ha Tpybi. 3a 19,5¢ Oynmo 3apeecTpoBaHO MOYATKOBE ITiIBUILEHHS TeMIEpaTypHu MOBITPS
BcepeaunHi Tpyou go Ommspko 20°C, sike 3a 150c migHsutocs 1o MakcumanbHuX 600°C 1 mo 800 °C
npubnuzHo 3a 360 cexyHa. Y apyrii crajii eKCIepuMEHTy, KOJlu TpyOa MICTHJIa BOXY, B 30HI
CTIHKH, III0 KOHTaKTyBaJja 3 pIIMHOI0, IIBUJIKICTh HarpiBaHHs Oyia 3HaUHO HUXKYOI0, HIK y MepIiif
qacTi ekcriepuMeHTy. MakcuMaibHa Temreparypa gocsrana npubnusno jume 150°C. Ha ocHoBI
TEMIIEpPaTyp CTPYMEHEBOTO MOJIyM's Ta TpyOM OyJ0 OTpHMaHO TEMJIOBI MOTOKH, IO JAOCATaIN
TpyOH, Ta BIAMOBiIHI KoedilieHTH Terutonepenayi. JlocmiakeHHs JOBeIO0 HEOOXIAHICTh BUBUYCHHS
Il CTPYMEHEBOIO MOJyM’sl AJisi 3a0€3MEeUeHHS] MPOTUIIOKEKHOTO 3aXUCTY, 30KpEeMa 3aBIsSKU
3a0e3neyeHHI0 0e3nedHoi BiacTaHl Mk Tpyoamu. OTprMaHi pe3ylbTaTd MOXYTh OyTH 3aCTOCOBaHI
IUIT MOJICTTIOBAaHHS MOXKJIMBOCTEH BHHHUKHEHHS €(EKTIiB JIAHIFOTOBHX IOIIKOUKEHb B MeEpekax
TpYOOIPOBOIIB.

KuouoBi cioBa: cTpymeHeBUl BOTOHB; BIUIUB TONyM's; €EKT JOMIHO, TEIUIOBUH MOTIK;
TpyOONpoOBi.

Beryn: 3aBasku cBOiM €KOHOMIYHUM, €KOJIOTIYHUM Ta MPAaKTUYHUM IepeBaram, MpUpOAHUN
ra3, B SIKOCTI €(EKTUBHOTO BHUKOITHOTO IajIMBa, BBAXAECTHCS OJHUM 3 IIHHIMIUX <«ITOTEHIIHHUX
3amaciBy» eHepreTu4Hoi ramysi. [lig3emMHe TpaHCIOPTYBaHHS MPUPOIHOTO a3y TpyOOIpOBOAAMH 3
BIIEBHEHICTIO MO)XKHAa Ha3BaTW  Hale(eKTHUBHIIIUM, OE3MEeYHIIIMM METOJOM TPaHCHOPTYBaHHS
eHeprii. Po3ranyxeHHs ra3ompoBOAIB y CBITi JOCAINIO TakOi BEJIMYMHH, IO JOCITIHKEHHS Oe3meKu
Ha HUX CTa€ HallakTyaJbHIIION 3a/1auero, 0COOIMBO, SKIIO BpaXxyBaTH BIK JE€SIKHX TPYOOIPOBIIHUX
cucreM. B Vkpaini excmiyaraimis Ta OyIIBHHITBO T'a30TPAaHCIOPTHUX MEPEXK PETYIIOEThCS
nepxaBHuMHU  OymiBenbHuME HOpMmamu JIBH B.2.5-20 — «["a3onocravannsi» [1]. HasBaa
iHpopmaLlis Tpo peadbHI aBapii Ha TpPyOONpPOBOAAX CBIAYUTH, WIO CEpeA  KaracTpod
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HAaNUMOIIMPEHIIIUMHU € TIOXKEXKI 32 y4acTi pe3epByapiB, IO CTAHOBIATH MpUOIM3HO 65% BUMAIKIB,
30% cknanaoTh cnanaxu BOTHIO 1 4,5% - crpymeneBi noxexi. Lli mudpu BapiroroTbcs B Pi3HUX
JOCJIDKEHHSX, ajJieé B HUX BCIX CITIBMAJIa€ CIIBBIIHOIICHHS YUCA THITUX MOXKEXK 0 CTPYMEHEBUX 1
ckiagae pizHuLio Oinbiie HiX B 10 pa3i. He3akatoun Ha 0OMeXeHY KUJIBKICTh BIAKPUTHX JTaHHX
IOZI0 aBapiid, COPUYMHEHUX CTPYMEHEBHM BOTHEM, aHaJli3 HASBHUX BUMAJKIB CBLAYUTH MPO IX
HQ/I3BUYAHHO TSOKKI HACHIAKK s TNapajelbHO MPOKIaJeHHX abo OJIM3bKO pPO3TAlIOBAaHUX
TpyOompoBoiB. BuTik roprodoro razy abo nBo}a3sHOTO IMOTOKY 4Yepe3 JOKaIbHI IMOIIKOIKECHHS
TPyOH 3 MOJANBIIUM 3aMaHHIM MOXE MPU3BOAMTU JI0 YPAKEHHS CYCIIHBOTO TPYOOIpPOBOIY Ta
CTBOPEHHSI YMOB JJIsi PO3BHUTKY aBapil THIy «IOMiHO». BINIMB Manux Ta cepeaHiX CTPYMEHIB
BOTHIO Ha CTaH TPYOOIIPOBOJAY 3a BIJICYTHOCTI a00 TOIIKO/DKEHHS BOTHE3aXUCHOTO TMOKPHTT,
IHTCHCUBHICTh BHHHUKAIOUUX TEIUIOBHX HABAHTAXXCHb 3AJUINAETHCS HEAOCTATHHO BPAaXOBAaHUMHU. Y
3B’SI3KYy 3 IIMM IOCTae mpobiieMa OOIPYHTYBaHHs OE3MEYHUX BIJICTAHEH MiX TpyOOIpPOBOJAMHU Ta
HEOOXiTHOCTI KOMIUIEKCHOT OI[IHKH PU3UKIB MIPHU iX CHUIBHOMY MPOKJIAIaHHI.

AKTyalIbHicTh JAocCHizkeHHsi:  EKcromyaTamiss mapajiebHUX TiI3eMHUX TPYOOIpPOBO/IIB
CYIPOBOJUKYETBCS IMIJIBUIIICHUM PIBHEM PHU3UKY, OCKUJIbKA aBapiiiHUN PO3pUB ra3onpoBoay ado
TPyOOIPOBOY JUTSI TPAHCTIOPTYBAHHS CKPAIUICHUX MPOAYKTIB MOXE MPU3BECTH 10 MOIIKOHKCHHS
CycimHiX MiHIM. Y pa3l yTBOpeHHs KpaTepa Ta 3aliMaHHS BHUTOKY CYCiIHIA TpyOOmpoBiA, IO
3HAXOJIUTHCS B MOTO MeXaxX, 3a3Ha€ OJHOYACHOTO BIUIMBY THCKY Ta3y B IPYHTI Ta iHTCHCHBHOTO
TEIUIOBOI'0 HABAHTA)KEHHS, II0 CTBOPIOE YMOBHU JUIS peamizaiii epeKTy JOMIHO Ta IMOIIUPECHHS
aBapifHUX HACIIIJIKIB.

HesBakaroun Ha MPaKTUYHY 3HAYYIIICTH MPOOIEMH, IiIXOIU J0 1IeHTU (KAl Ta KiTbKiCHOT
OLIIHKM CIIeHApliB aBapiii TUINY «IOMIHO» 3aJIMIIAIOTHCS HEOJHO3HAYHHMMH, a HasBHI MoOJemi
MPOTHO3YBaHHS PO3MIPIB Kparepa MOTPeOYIOTh MEPEeBIpPKU iX aJeKBATHOCTI JJIsi OOTPYyHTYBaHHS
0e3nedHux BiAcTaHed MK TpyOompoBogamMu. Y 3B’S3KYy 3 [HM aKTYaJIbHUM € JIOCHIDKEHHS
MOJKJIMBOCTI BHHHMKHEHHS €QEeKTy JOMIHO /Ui TapayielbHUX TpPyOOIpPOBOAIB Ha OCHOBI
CKCTIICPUMCHTIB 3 BUKOPUCTAHHSM YCTAHOBOK, sIKi OJM3bKO MOJYJIIOIOTh HAsBHY CHTYAIlll0 Ta
JI03BOJISATH MiABUIIUTH PiBEHb O€3MEKH iX MPOEKTYBaHHS Ta €KCIUTyaTallii.

AHaJi3 ocTaHHIX AocjigxkeHb Ta myouaikamiii. He guBnsuuce Ha crnabKy MOMIMPEHICTh
1H(pOopMaIlii IPO CTPYMEHEBI MOXKEXK1, BUSBICHHSI, BIUIMB Ta HACIIKU BUTOKIB 3 HEBEJIIMKUX OTBOPIB
M TPILIUH € MPEIMETOM JOCIIKEHHs BEIMKOI IPyNU BUEHUX 1 MalOTh BiI0OpakeHHs B HAyKOBiH
JTepaTypi.

JlocmiJKeHHs! TEXHOJIOT1H BUSBICHHS BUTOKIB 3 Ta30MpoBOJIiB po3noyanocs B 1970-x pokax, i
METO/IM BUSBIICHHS MO)XHAa YMOBHO PO3AUIMTA HAa JIBa TUIW: MpPOrpaMHi Ta amaparHi [2,3].
ITporpamHi MeToau BUSBICHHS 0a3yrOThCs Ha IHTENEKTYaJIbHUX JITOPUTMaX, 10 BUKOPUCTOBYIOTh
IporpaMHe 3a0e3NeyeHHsl A aHali3y JaHuX, 1100 3pOOMTH BUCHOBOK IPO HasIBHICTh BUTOKY Ha
OCHOBI aHOMaJill y BHYTPILIHIX MapaMeTpiB TpyOOmpoBoAy (TakuX sSK THUCK, TeMmIeparypa Ta
HIBUJKICTH IOTOKY) [4]. L{1 MeTonu, SIK MpaBUiIo, € HEIOPOTUMHU Ta MPOCTUMHU Y BIIPOBAHKCHHI, ajie
MaroTh OOMEXEHHs LIOA0 IIBHJIKOCTI peakiii CUCTeMH, TOYHOCTI BHU3HAYEHHS MiCLii BUTOKY Ta
MIHIMaJbHOTO PO3MIPY BHTOKY, SKMM MOXHa BuABMTH [5, 6]. IcHyroui mnporpamHi MeToau
BUSIBJICHHSI BKJIIOYAIOTh METOJM OanaHCy MacH Ta 00'eMy Ta METOAW BHSBIEHHS 3a JOMOMOIOIO
Mozenel |y peanmbHOMY daci. ArmapaTHi METOAW TMependadaroTh PO3MIMIEHHS JIaTYUKIB
6e3mocepeIHbO Ha TPYOOIIPOBOIi, aje TaKke BHUSBICHHS MOLIKOKEHb BUMAarae OUIBLIMX BUTpAT Ha
oOllaJIHaHHS Ta BCTAHOBJICHHS, XOYa IMOPIBHSHO 3 NMPOTPaMHUMH METOJaMH BOHHU 3a0€3MeUyIOTh
O1bII HANIHHUHN, IBUJKANA MOHITOPHUHT Ta BHIILY TOYHICTh BU3HAYEHHS MICI[Sl PO3TAITyBaHHS.

B poborax aBropu [7-12] ouiHIOBaJIM BIUIMB BHCOKOTO TUCKY Ha KOHIIGHTPAI[I0 BUTOKY B
TOYIll BHUMIPIOBaHHS B TpPyOONpPOBOAAX, L0 MPOXOIATH MapajenbHo. 30KpeMa, B cTarTi [7]
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BHBUYAJIUCh O€3IMEYHI BIJCTaHI IMiJI3EMHOTO Ta30MPOBOJY, aHAII3YIOUHd MOXJIMBI HACIJIKU aBapii,
MOB'SI3aHOT 3 BUCOKMM THUCKOM PiIMHU, 110 BUTIKaE 3 Tpyou. PoboTa [8] mpucssiueHa 10CiipKeHHIO
HACJIJKIB BHUKHUIB TOPIOYOrO Traszy IIiJI BUCOKUM THCKOM 3 PIi3HHUX PO3MIPIB PO3PHBIB Yy JBOX
napajienbHuX razonposonax. Inmi aBropu [9, 10] 30cepenuiu cBOO yBary Ha aHalli3i MarepiajiB
TpyOOTIPOBO/IIB, Ha SIKMX BUHUKJIM HECIPABHOCTI MPH KOHKPETHUX aBapisfx, siKi OyJau BUKJIWKaHI
TI€I0 CTPYMEHSI BHCOKOTO THCKY, IIO BHUIYCKAETHhCA 3 BUXIAHOI TPYOM Ta IMOIIKOKYe iHIIy. B
JOCJTIJPKEHH1 [11] mpoaHanmi3oBaHO MOXKJIMBE TIIOIIMPEHHS aBapiiHWX HACHIAKIB B pasi
posrepmern3anii  TpyOONpPOBOAY, MOB'SI3aHOI 3 TEMJIOBUM BHUIIPOMIHIOBAaHHSIM, BHOYyXOM a0o0
BUKUJOM (parMeHTiB. B Tomy umcm Oyna po3pobOiiena moxaenb [12], 1m0 103BOJISE OIIHUTH, SK
e(eKT TOMIHO MOYXKE BIJIMHYTH Ha YacTOTY BiIMOB CHCTEMH TPyOOIIPOBO/IiB.

MeTta JociaiIsKeHHs1 JOCIHITUTH BIUIMB CTPYMEHEBOIO BOTHIO Ta HACTIIKIB PO3PUBY
ra3onpoBojly Ha Oe€3IeKy MapajielbHUX MiA3EMHUX TPYOONPOBOAIB 3 METOI OI[IHIOBAaHHS
HMOBIPHOCTI BUHUKHEHHS €(DEKTY IOMIHO.

3agayi KociigKeHH:

e IIpOAHANI3yBaTH CLIEHApii aBapiil MapalieIbHUX MiA3EMHHUX TPYOONPOBOIIB i3 ypaxyBaHHSIM
edeKTy IOMiHO;

e OLIHUTH BIUIMB THCKY BHTOKY Ta TEIJIOBOTO HABAaHTAXXEHHS CTPYMEHEBOIO BOTHIO Ha
CycigHi TpyOOnpoBOaH;

e JIOCIIJIUTA MOKJIMBICTD MOIIMPEHHS MOIIKO/HKEHBb 3aJISKHO BiJ B3aEMHOTO PO3TAIllyBaHHS
TpyOOIpPOBO/IIB y KpaTepi.

EdexT nomiHO, cipu4MHEHU 3iTKHEHHSIM CTPYMEHEBOTO BOTHIO 3 TpyOorpoBogamu. Jleski
TpYOONPOBOIM EKCILUIYaTYIOThCSl BXKE KUIbKa NECATHJIITh, CTUKAIOUHCh 3 TAKMMHU 3arpo3aMu Ui
Oe3meku, SIK KOpO3is, BUTOHYCHHS Ta 3HW)KEHHS MIIHOCTi, a TaKOX TakuMH (akropam, sK
MOLIKO/IKEHHSI HAaBKOJMIIHBOIO CEPEAOBUINA Ta BTPYYaHHS JIOAUHU. BUTIK 3 ra3onmpoBoay, SIKIIO
BUIYIICHa PEYOBHHA € JIETKO3aWMHUCTOI0, MOXKE HPU3BECTH JO CEPHO3HHUX KaracTpod, TaKUX SK
noxkexi Ta BuOyxu [9, 10]. 3rigHo 31 3BiTOM €BpomenchKoi Ipynu 3 AAHUX NPO IHIUACHTU Ha
razonpoBoaax (EGIG), Butik 3 TpyOonpoBoay MOAUISETHCS HA TPU PO3MIpH: TOUKOBUI OTBIp, OTBIP
Ta po3puB. TOUKOBI OTBOPH — 1€ OTBOPU BUTOKY 3 €(EeKTHMBHMM JiameTpoM MeHme 20 MM, sKi €
HaWTOIIMPEHIIIUM TUTIOM BUTOKY B TazomnpoBoaax [13]. ToukoBi OTBOpH Iyke Mayi Ta iX BaXKO
BUSIBUTH, LII0 CTAHOBUTH 3HAUHY NOTEHIIMHY Hebe3neky (Puc.1).

0,04
0,02 -
' = =
0 .
Heaigomo Orsip Manui Pozpus
oraip/rpiupssa
B 30BHILKE BTPYYAHHA
B Kopozis
B HowcTrpysuiivmi aedest / Nopywensa matepiany
Agapis yepez NoOMuUAKRY NepcoHany
W Pyx rpyuty
B 1 NPUYMHM T3 HEBILA0MI NPHYMHK

Puc.1. [lepBuHHA YacTOTA MOIIKO/HKEHD, IPUYMHA Ta po3Mip BUTOKY ([ 13])
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Yacto 3 MpakTUYHUX Ta €KOHOMIYHUX MIPKYyBaHb y OJHIN TpaHIIei BCTAHOBIIOIOTH KiJIbKa
napajenbHuX TpyO. Y IbOMY BUIAJKY, SKIIO B OJHIM 3 HUX BHHHUKAE€ CTPYMEHEBUH BOTOHB,
HMOBIpHICTh HOTO TMONIMPEHHS HA IHITY Oyae 3ajeaTw BiJl HAmpsIMKy Ta JOBKUHH CTPYMCHS,
niamerpa 000X TpyOONpPOBOAIB Ta BifCTaHI MK HUMH. Y BUNAJKY IiJ3€MHHUX TPyOOIIPOBOIIB 1€
TaKO’X MOXKE CTAaTHUCS, KOJIM KpaTep YTBOPIOETHCS BHACTIAOK BUOYXy a00 BUTOKY Il TUCKOM; SIKIIIO
K TIEpBUHHA, TaK 1 IIbOBa TPYOM 3HAXOIATHCS BCEpPENMHI Kparepa, MOXKE CTaTUCs BIUIUB
CTPYMEHEBOI MOXKeX1. SIKIIO IijboBa TpyOa TPAHCIOPTYE Ta3 i HE Ma€ TEIIOI30JIIil ab0 130JIs1Tis
MOILIKO/)KEHA, TeMIleparypa CTIHKH TpPyOM MOXKE IMIBUIKO IOCATTH BUCOKOTO 1 HeOe3NeYHOro
3HaueHHs. SIKIIO BOHA TPAHCIOPTYE DPIIUHY, ii OXOJOMKYBAJIBHUN MOTEHIIAN 3aXHCTUTH TPYOYy;
OIHAK, SKIIO [isi OJNOKYBaJbHUX KIJANaHIB 3yNUHUTH IMOTIK, PU3HK 3HAYHO 30UIBLIUTHCS.
Iadopmaris mpo IHIUAEGHTH 3 aBapisMH, SKI BUKIMKAHI CTPYMEHEBUMH MOXKEKaMH, L0 MalOTh
YCKJIaJIHEH1 HACNIJKH, TPAIUIAE€ThCA B MPSMOMY JAOCTYII, aje Ayxke ckyma. B Tabn. 1 HaBeneHo
TUTIOBI MIPUKJIAIN TAKUX aBapii.

Tabmums 1
Bumanky kackaHOTO MTOIIMPEHHS aBapiifHUX MPOIIECIB B TapajelIbHUX TPyOOIIPOBOAAX.
NeNe | Micuesnaxo | Tpyoa- [{inmsoBa [{inmsoBa [TocminoBHICTH [Ipuunna
JOKCHHS, PIK | JDKEPeTIo Tpyb6a Nel | Tpy6a No2 | aBapii
MaTepian/mi | marepian/ | marepian/mi
ameTp JiaMeTp ameTp
1. Yapabscron | Etanon/ Auerunex | - [Toxxexa, BUOyX 30BHINIHA
CHIA, 1971 | Hemoctyn / moist
HO Henocryn
HO

B pe3ynbTari 3iTKHEHHS 3aJIi3HUYHOTO BaroHy 3 TPYOONPOBOJOM €TaHOIY TOTIK B
MOTPANUB Ha TPyOOINPOBiJ alleTUIICHY, SKUH Mi3HiIe BHOYXHYB

OTHIO €TaHOIy

2. Benecyena,

1984

Hadra/8

11716

IIOIIMIB

IIOIMIB

IToxexa, moxexa,
BlMOBa

Biamosa
3BaprOBaHHS

Hadronposig BUHIIOB 3 Jlaqy; NOTIK BOTHIO MPHUBIB 10 po3puBY 16-1101MOBOI ra3zoBoi TpyoOH,
YTBOPUBLIM OTBIp y 1,5 MroiiM; iHIIUI MOTIK BOTHIO MTPU3BIB /10 MOAAIBIINX PO3PHUBIB TPYOH

3. 1990, CIIIA

Bona/6
IONMIB

I1I/4
JronMa

ITomkomKxeHHs,
BUOYX, IOXKEXKa

Koposis

Butik Boau 3 nepudepiiiHoi TpillMHU B 6-T10HMOBOMY TPYOONpPOBOJI PO3MUB I'PYHTOBY OCHOBY
g 4-A10HMOBUM YaBYHHHUM Ta30IpOBOJIOM, SIKUIM 3r0JJOM TPICHYB, BUBLIBHSIOUN MPUPOIHUI ras,
SAKUHM 3pemTor0 BUOYXHYB 1 HpPHU3BIB 10 MOXEXi. 3pyilHOBaHO aBa OyauHku. OnHa JOJMHA
3arvHyIa, IIe JIEB'ITepPO OTPUMAIH TIOPAHEHHS.

4, Kanana, I11/42 I1I'/36 I11/48 [Moxexa, moxexa, | HanpyxeHHs
1995 TIOMHA TIOHMIB TIOHMIB BIIMOBa KOpo3is
TpilIKMHA
Kopo3zis posipBasia 42-nmroiimoBuii  razomposia. IloTik monym's BmiMHYB Ha 36-m10iiMoBHiA
ra3onpoBiJl: pO3pUB; OXKeKa Ha TpeTiil 48-110iiMOBIH Ta30Bii TpyOi, Ka HE BUHMIILIA 3 Ty
5. [MakicTan I11/30 [11/24 - Bubyx, JluBepcist
2003 JFONMIB IrofiMa MOIIKOIKEHHS

BuOyx (auBepcis) crnpuuuHuB po3puB 30-Ar0iiMOBOI MOBITPSIHOI ra3oBoi TpyOu, ska Oyna
po3TaloBaHa HaJa 3pOIIyBaIbHUM KaHaioM. B Hei OyB crBopenmii otBip (4 x 10 mroiimiB).
CTpyMiHb razy CHOpUYMHHUB MICKOCTPYMHHHY 00poOKy 24-m10iMOBOi MiA3eMHOI ra3oBoi TpyOwu.
Yepes 80 xB. 24-m10iiMoBa TpyOa po3ipBasiacsl.
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6. IMakucran, | I1I'/24 I11/18 I1/30 Bubyx, moxexa, | Jlusepcis
2004 IIOUMHA JIFONMIB JIFONMIB BiMOBa

Bubyx (auBepcisi) po3sipBaB 24-mroiiMoBHii razonposia. [loTik moaym'st BiuinHyB Ha 18-mroiiMoBuit
ra3oIpoBif, SIKUI BUIIIOB 3 Jaay. TerioBe BUMPOMIHIOBaHHS MOIMIKOAWIA MOKPUTTS 30 M10HMOBOT
TpyOu

7. CILIA, 11/30 [11/30 - Bubyx,  moxexa | 30BHIIIHSA
2011 FOIIMIB IOIMIB [TOIIIKOKEHHS KOpO3is

["a3onpoBig BUOYXHYB, CTPyMEHEBa IOXEKa ropiia MPOTIroM ACKUIBKOX TOAMH 1 MOIMIKOJMIIA
CYCiTHIH TpyOOIIpOBIi

8. Kanana, Cipuncruii | Cipuuctu | - Bubyx, moxexa, | 30BHIIIHSI
2012 ras/16 i raz/ 6,62 MOJKesKa, BigMoBa KOpO3is
JIFONMIB IroriMa

VY 3arnmubnenoro TpybonpoBoay y 16 mioiiMiB cTaBcs pO3pHB; KpaTep, CTpPyMEHEBa MOXkexa; 3a 25
XBWJIMH CTaJIOCS] pO3PUB Ta 3aiiMaHHs 6,62-110iMOBOT TpyOU B Ti€l 3k TpaHiel

[Toxexi CTpyMEeHIB 4acTO MEHINI 3a TOXKEXI pe3epByapiB TpaHCHOPTyBaHHsA. B Oararpox
BHIIQ/IKaX BOHHM HE MPU3BOISATH JO CEPUO3HUX HACIIIKIB, OCKUIBKH X TEIJIOBUH pamialliiHui MOTIK
BITHOCHO HEBEJHMKHI 1 MIBHIKO 3MEHIIYETHCSA 3 BIJCTAHHIO; KPIM TOTO, B JESKHX BUIAJAKaX iX
MOXHA HIBUJIKO 3YNMUHUTH, MPOCTO 3aKpuBUIM KiarmaH. OTxe, MMOBIPHO, 4acTOTa BUHHUKHEHHS
MOXEX [BOTO THITY € HACIPaB/Ai BUIIOK, HIX MOXHa Oyno 0 3poOUTH BUCHOBOK HAa OCHOBI JTaHHX,
3apeecTpoBaHMX y 0a3ax JAaHUX PO aBapii, OCKUIbKM 0araro HEBEJIMKHUX CTPYMEHEBUX IMOXKeEX 0e3
3HAYHHUX HACIIJIKIB HE BKJIFOUEHI 10 HUX. lle, AMOBIpPHO, TaKOX € IPHUYUHOO TOTO, IO TIEBHI 3aX0I1
0e3leKkH, HaNpHUKIaJ, MPAKTUKU MPOTUIIOKEKHOIO 3aXUCTy OOJIaJHAHHS, BPAxXOBYIOTh JIMIIE
HACJIIZKU TIOKEX BEJIMKUX IUJIOMI, a HE TMOXKEX CTpyMeHiB. OHaK, SKIIO MOJIyM's MOTpAruisie Ha
o0JlafiHaHHs, TEMJIOBI MOTOKM MOXYTh OyTH JAyK€ BHUCOKMMM Yepe3 OJHOYACHHM BIUIUB SIK
pamiamiifHOTO, TaK i, IO II¢ BAXKJIMBIIIEC, KOHBEKTHBHOTO TeIiooOMiHy. Lle, pazoMm 3 MOXIUBUM
epo3iiHUM e(pEeKTOM CTPYMEHS BHCOKOi IIBUIKOCTI, MOXE 3a KOPOTKMM 4Yac CIPUYMHUTU
pyiiHyBaHHS pe3epByapa abo TpyOwW, IO MpHU3Bene A0 BTOPHWHHOI JIAHIIOTOBOI aBapii, sika MoOXe
OyTH MPUYMHOIO IIE OJHIET MOXKEX1, BUOYXy a00 BUTOKY TOKCMYHHMX pedoBHH. Po3mip 1 reomerpis
CTPYMEHEBOI TMOXEXI BapllOIOThCS B 3aJIEKHOCTI Bl BUTPATH MajuBa 1 HANPSMKY CTPYMEHS
(BepTUKaJIbHUMA, TOPU3OHTAIBHUIN a00 MOXUIIHIL).

CrpyMeHeBl NMOXeX1 MOXXYTb BUHHUKATH MPH O€3MEepepBHOMY BUTOKY TOPIOYMX Ta3iB (4yepes
OTBIp, MOLIKOJUKEHHS B TpyOl, 3amoOLKHMI KilamaH), sKi 3aiMaroThCs; JPKEPEIoM 3aliMaHHS MOXe
OyTH 1HIIIA TIOXKEXKa, yhaap, €JeKTPOCTaTHYHA icKpa Tomo. SKio BigOyBaeThCcsl BUTIK ABOGA3HOL
PIAVMHM TMiA THUCKOM 3pIIKEHOTO Ta3y, MOXJIMBOCTI [EII0 CKIAAHIII, aje 3HOBY X TakKH,
CTpyMEHEBHI BOTOHb BUHHUKHE, KO Oyrie 3amaieHHs.

V pasi BUTOKY raszy abo aBo(ha3HOro BUTOKY (Ipyruil BUMaJ0K BUHUKA€E BHACIIOK MUTTEBOTO
BUITaPOBYBAaHHs PIUHM) CJI1JI BPaXOBYBATH, 1110 B OUIBIIOCTI BUIAJKIB CTPYMIHb MaruMe BUCOKHUI
IMITYNbC 13 MIBUIKICTIO 3BYKY Ha BUXOJI ([Is1 OLIBIIOCTI Ta31B MIBUIKICTh 3BYKY JOCSTA€THCS, KON
TUCK YCepeauHi pe3epByapa ado TpyOH JOpiBHIOE a0 nepeBulLye NpubiIn3Ho 2 6apu abCOIIOTHOTO
TuCKy). Lle BaxknmuBuil (hakT, OCKIIBKM BiH mependadae OuIbLIy TypOYyIeHTHICTb, OLIbII 3HAYHE
3axXOTUICHHSI TTOBITPS Ta Kpalle 3rOpsHHS TajuBa 3 BUIIUMHU TEIUIOBUMH IOTOKAMH Y pasi BILIUBY
TIOJTyM'sl.

Bukiaa ocHoBHoro marepiaay. ExciepuMeHTanbHa ycTaHOBKA. Y CB1IOMJIEHHS BaXJIMBOCTI
eKCIIEpUMEHTAIbHUX BUIIPOOYBaHb MPHU3BEJIO 1O CTBOPEHHS PI3HOMAHITHUX €KCIEPUMEHTAIbHUX
YCTAaHOBOK, $KI BHUKOPHUCTOBYBAJIHCH SIK I1HCTPYMEHT JMJIsi aHaji3y IMOBEAIHKKM TpyOH, IO
TpaHcHopTye abo MICTUTH MEBHY PiAMHY, a00 3axXUIlleHa IEBHUM BOTHE3aXHUCHUM IIApOM, MiJ] A1€10
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cTpyMeHeBoro BorHIO [14]. Jlo TakuxX yCTaHOBOK BiJTHOCHUTHCS YCTAaHOBKA JUIsl BUBYCHHS il
CTPYMEHEBOI'0 BOTHIO 32 PI3HUX YMOB Ha TpyOy (puc. 2).

Pyanuf |*
Kaanam

Eaecxrpo Barparosip

st

Manomerp
Kaanan

Pervasrop
THCRY

« =+ Bepxun soowiwsia TC
- BepxyA crinka TC

Peayxtop

Nepeas A crinka/
sosmn TC

- Sapua crivna/

sosmiwmn TC

Ivtlama popeynka | =~ Heokua crinka TC
< Tepsonapa ' <
t - = Hsorous sosniumn TC

| L

Puc.2. Cxema ekcriepuMEHTAIbHOT YCTAaHOBKHU

Bona wMoxke CTBOpIOBaTH TOPU3OHTANbHI CTPYMEHEBI TOXKEXKi TOBXKHHOIO 1O 3 M,
BUKOPUCTOBYIOUH Pi3HI TUCKU Ta3y Ta JlaMeTpU BUXIIHUX OTBOPiB. CTpyMEHi BOTHIO BIUIMBAJIU Ha
TpyOy 3 ByrJeneBoi craimi, 30BHiHIN giameTp sikoi 0,11 m, ToBmuHa crinku 0,8 cm. Tpyba mictuna
cTosTuMi ra3 abo Boay. SIK Jkepesio razy BUKOPUCTOBYBAIM IPOMHUCIIOBHM OallOH 3 MPOMAHOM.

Bynmu BuMipsiHI IIBHUAKICTH TMOTOKY, THCK 1 TeMIlepaTypa NpOIMaHy, IO I0JaBaBCs [0
CTPYMEHEBOI'0 BOTHIO. THCK NponaHy BMMIPIOBABCS B TOYIll, pO3TalloBaHiil Ha 12 cMm Bulle BiA
TOYKH BHUITYCKY; TE€MIIepaTypa CTPyMEHS B TOYIll BHUIYCKY TAaKOX BHMIpIOBAJIACS 3a JIOTIOMOTOIO
tepmonapu tuny K. Habip repmonap tuny K, po3ramoBaHux BcepequHi CTIHKM TPYOH, J0O3BOJIMB
BUMIPSITH TEMIIEPATYPy CTIHKH ITiJl 9aC BUMPOOYBaHb.

IToxxexxa ctpymeHs Oyina 3HsATa sIK Ha BUAMMY (puc.3), Tak i Ha iH(pauepBoHY TepMorpadiuHy
kamepy (puc.4), po3TalioBaHy MEPIEHIUKYISIPHO A0 MOJIyM's. J[Ba AAaTYMKK TEIJIOBOTO IMOTOKY
(turry Gardon gauge) Oysu po3TalioBaHi Ha pi3Hii BifICTaHi BiJ moxyMm's.

Puc.3. Bugume 300paxeHHS TPOMAHOBOTO CTPYMEHEBOTO BOTHIO,
o BrMBae Ha TpyOy (d = 0,5 cm; Dy, = 0,11 m).

3HayeHHs THUCKY, TeMIlepaTypd Ta TEIUIOBOTO TIOTOKY BMIIPOMIHIOBAaHHS MOCTIHHO
peecTpyBanucs MiJl 4yac BHUIpoOyBaHb 3a jgomomoror cucremu 36opy aanux (Fieldpoint) 3
BHUIII€3a3HAUYCHUX BUMIPIOBATbHUX MPHUIIAMIIB.
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Puc. 4. IndpagepBone 300pakeHHS IPONAHOBOTO CTPYMEHEBOTO BOTHIO,
1o BMBae Ha TpyOy (d = 0,5 cm; Dy, = 0,11 m).

BB nonym'st Ha TpyOy. Y BcixX BUIPOOYBaHHSX, KPIM OJJHOTO, TIOJIYM'sl YTBOPIOBAJIOCS Bix
3BYKOBOI'O CTPYMEHS I'a3y, OCKUIbKH 11€ HalMoIMpeHilIa CUTyallis (3a1ylieHe NOTOKOM) y BUIIAJIKY
BHUTOKY (3 IPOIAHOM MIBUJIKICT Yy OTBOPi JOCATAE 3BYKOBOT, SKIIO Pop/Pary > 1,75); niamerp oTBOpY
cranoBuB d = 0,5 cM. He n1uBisunCh Ha BIUIUB 3HAYHUX KOJMBAaHb Yepe3 BUCOKY TYpOyJIEHTHICTb,
JOBXHHY BHIMMOTO TMOJIyM'st (3 TIONPAaBKOIO HAa KPUBH3HY) MOXKHA OYIJIO mepen0adyuTH 3 BiIHOCHO
BHUCOKOIO TOYHICTIO (SIKIIO HE OyJ0 3ITKHEHHs ) 3a JOMOMOIOI0 BUpa3y Linav=d-Re? ([15]). Onnak,
ICHYBaHHSI TIepeIKOAn — TpyOu, o0MagHaHHA — Ma€ MEBHUI BIUTUB K Ha (GOpPMY MOJIyM's, TaK i
Ha foro TypOyneHTHICTh. TUNIOBHI CTPYMiHb MOXKHA MTOOAYUTH HAa PUCYHKY 3 pa3oM 3 BiJIMOBIAHUM
300pa’keHHSAM 00JIACTi, IO MOCTPaKAala BijJ 3ITKHEHHS, «HArPITOI 10 YePBOHOTO» IIJILOBOI TPYOH.
UYepes ayxe BUCOKY HMIBHAKICTh MOTOKY Ta OOMEKEHE 3MIIIyBaHHs MaluBa 1 MOBITPS OApasy Mmicis
BUTOKY, TOPIHHS MOJKE BiZIOyBaTHCs JHINIE Jali 3a TEUi€lo, /e TOYKA Bi[PpUBY MO3HAYE€HA CHHIM
KUJIBLIEBUM TOJIYM'sIM TOPiHHS, Mpubiu3HO Ha BijcTani 0,25 M Bix oTBopy. Bix miei Touku goBKMHA
BHJIUMOTO MOTYM'sl CTaHOBHJIA TIpUO3HO 1,2 M. @opma mosrym'st Oyiia emio nopynieHa HassBHICTIO
L1IbOBOI TPYOH.

l'a3z ycepenuni TpyOu, 3ByKOBHMM CTpyMiHb. Ha mepmiomy etami eKCIepUMEHTY HIBUIKICTh
HarpiBaHHs CTIHKM TpyOHM Oyna Jy’k€ BHCOKOIO Yepe3 BEJMKY PI3HHUII0 TeMIIEpaTyp MiX HE Ta
nonym'sim. Ha pucyHky 5 moka3aHo 3MiHY TeMmIiepaTypH, 3apeecTpOBaHy YOTHpMa TepMollapaMu
(tuny K), po3ramioBaHuMH (BcepelnHi CTIHKM) BiJIOBIIHO 3BEpXY, 3HHM3Y, CIEpeay Ta 33aly IO
NepUMETPY TPYOH (31 CTOSYMM ra3oM BCEPEUHI1), Ha Ky NOTpaIuise MoJyM'st LIEHTPaJIbHOT YaCTUHU
3BYKOBOI'O CTpyMeHIo razy. KpiMm Toro, yotupu tTepmonapu tuny B 6ynu posramioBaHi 30BHI TpyoOw,
nepes TepMornapaMu B CTIHII TpyOu, Ha BifcTaHi 1 ¢M BiJ CTIHKU (PHUCYHOK 2) AJisi BUMIPIOBAHHS
TeMmIrepaTypu noiaym's. Boruesaxucry B 1boMy eKCIIEpUMEHTI He 0yi10 nepeadadeHo.

Temmeparypa TpyOH, IO MiJAAETHCS BIUIMBY CTPYMEHEBOTO BOTHIO, IIBHJIKO ITiIBUIIYETHCS,
KOJIU BOHA TPAaHCHOPTye abo MICTUTH ra3. Hampukiag, MiX MOYaTKOBOIO TEMIEpaTypor Tpyou
25°C Ta 100°C 6ynu 3apeecTpoBani Taki mBuaKocTi HarpiBanHs: 19,5 °C/c ans nepennroi TC-1, 5,5
°C/c nns amxnboi TC-4, 3,7 °C/c nnst Bepxuboi TC-2 ta 2,2 °C/c nnst 3anaboi TC-3.

Ilepenns moBepxHs, TC-1, 3a3Hama HaAMCUIBHINIONO HarpiBaHHS 4epe3  OUIbIIY
TypOyJNEHTHICTh 1 OifbII IHTEHCUBHUN KOHBEKTMBHMN BIUIMB. IIIBHAKICTH HarpiBaHHsA MOTIM
MOCTYIOBO 3MEHIIyBajiacs, JocArHyBmu temreparypu 600°C yepe3 2,5 XBUIMHM MICHS MMOYATKY
CTpyMEHEBOro ropiHHs (1ie BiAmoBigae npubausHo 50% koedilieHTy MIIHOCTI ByTieneBoi cTaii
npu KiMHaTHIN Temnepatypi) 1 750°C (nmpubnusnuii koedimieHT MinHoCTI crami: 15 %) uepes 5,4
XBWJIMHH. TpuBanicte BUNpoOyBaHHs: 9,7 XBUIINH.
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Puc.5. 3anexHicTs TEMIIEpaTypy CTIHOK TPYOH Bix 9acy
(crostumii ra3 BcepequHi TPyOH, 3BYKOBHI CTPYMiHb)

Tepmomnapa, po3ramoana B HwkHIiN crinii (TC-4) TpyOu, peecTpyBaia HHXKYi, X04a 1 AyXKe
BUCOKI, TEMIIEpaTypH, JOCATAI0OUM MakcuManbHOI Temnepatypu 737°C. Jlemo HIXY1 TemrepaTrypu
Oynu 3apeecTpoBaHi TepMoIiapamMu BepXHbOi Ta 3aaHb01 cTiHOK (TC-2, TC-3), HaBiTh SKIIO CTIHKA
TpyOM KOHTAaKTyBaJla 3 MOJYM'sIM; 1I€ MOXHA, HMOBIPHO, MOSICHUTH MEHIIMM KOHBEKTHBHHUM
BIUIMBOM Ha 3aJHI0 MOBEPXHIO TPYOW, CIIPUUMHEHHM HETaTUBHUM BIUIMBOM CTPYMEHS HOJIYM's.
OTtpumaHi 3HaYeHHs TeMIepaTypH 1 HNIBUJIKICTh, 3 SIKUMHU BOHHU JOCSTalOTh MAaKCUMAJIbHUX 3HAYEHb,
BKa3y€e Ha BHCOKY HWMOBIpPHICTh pYHHYBaHHS TpPyOHW, IO MiIAA€ThCS BHYTPIIIHBOMY THCKY 1
MOJKJTUBICTB OUIBII TSDKKUX HACIHIIKIB 32 Iy’Ke KOPOTKHIA Yac.

Pinuna BcepenmHi TpyOHM, 3BYKOBHIA CTpyMiHb. SIKImIO0 TpyOa MIiCTHTH ab0 TpaHCIOPTYE
piavHY, TOBEPXHS CTIHKH, 110 KOHTAKTY€E 3 HEIO (TOOTO AUMSHKA CTIHKMU MiJ piBHEM piauHH), Oyne
OXOJIO/DKYBATHCSL PIIMHOIO, sIKa 4Yepe3 KOPOTKUI 4Yac TMOYHE KHWINITH, a il TeMmepaTypa IOCATHE
3HAYHO HI)KYMX 3Ha4yeHb. Ha prcyHKy 6 moka3aHO 3MiHY TeMIIEpaTypu B pi3HUX TOYKax TPyOH, Ha
SKy BIUIMBAa€ CTPYMEHEBUU BOTOHPB (3 THMH CAaMHMH XapaKTEPUCTHKAMH, IO W HA PHCYHKY 5); y
[IbOMY BUIAJIKy B TpyOl MiCTHIIacs cTOS4Ya BOAA.

W L. TC2
M -

W = TC1

Tesmneparypa, C

Yac, xo.
Puc. 6 3anexHicTh TeMIlepaTypy CTIHOK TPYOH BiJ 4acy
(crostua Boma BcepenuHi TpyOH, 3ByKOBHUI CTPYMiHB)
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TemmnepaTypu, 3apeecTpoBaHi TepMoOIlapaMH, PO3TAllIOBAHUMHU y TMEpeAHiil Ta BEpxXHill 30Hax,
OyJI BiZIHOCHO BUCOKHMH, aji€ 3HAYHO HIDKYMMU, HIXK Ti, 110 Oy/M BUSBIIEHI, KOJIX TpyOa MicTuiIa
MOBITPS, A TeMIlepaTypH, BHUMIpsSHI TepMOIlapamMH, pO3TAIIOBAaHMMHU B 30HAaX CTIHKH, IO
KOHTAKTYIOTh 3 BOZOIO, MaJI 3HAYHO HIDKY1 3HAYCHHS, TPOXH BHIL 32 TEMIEPaTypy KUIIIHHS BOJH.

PiBenb BoJM OKpHUBAB CTIHKY B MicIli po3TamryBanas Tepmonap TC-4 (BHu3zy) i TC-3 (33axy).
Bepxus nosepxus (TC-2) He KOHTaKTyBaja 3 pIMHOIO, ajie, OXOJIOJKYBAIACs KPAIUIIMHU BOJH, 10
BUPUBAIKCS 3 KHUIUIAYOI BOJM, TOMY MaKCHMalbHa TeMIleparypa Oyjna TPOXH HIKYOI, HIK Y
Bunaaky Ha puc. 4. Hapemri, nepenus tepmonapa (TC-1) 3naxoaunacs came Ha BHUCOTI, 11O
BIMOBiIaJla PIBHIO BOJHW, JOCATAIOYM NPHOJU3HO TOCTIHHOI 1 MPOMIKHOI TeMIepaTypH.
MakcumanbHa Temmeparypa 375 °C ans nepeaHboi TepMonapu Oyina JoCsSrHyTa Micis 9 XBUIMH
BBy, a 400 °C s BepXHbBOi (Temep OXOJOMKYHOUHH ePeKT CTpyMeHS OyB HE3HAUYHHM).
HartomicTh Tepmomapu Ha CTIiHIII MiJ piBHEM BOIM Malld MakCMMaibHy Temneparypy B 120 °C.
3BUYaitHO, SKOM BO/A TEKJIA 3 TIEBHOIO MIBUIKICTIO, OXOJIO/DKYBAILHUM ePeKT OyB OU BHIIUM.

BucHoBkH. AHaji3 ICTOpUYHHUX BUMAJKIB JOBIB, 10 JJAHUX PO aBapii, BUHYBATLIEM SKHX €
CTPYMEHEBHI BOT'OHB, YK€ MAJIO Y BIIKPUTOMY AOCTYIIi, ajie HACIIIKH, O SKUX BOHU MPHU3BOATH
y BHIIQJKaX HapaneiabHUX TpyO uu TpyO ONM3BKO JeKauux, € AyKe TsDKKUMU. [loBeneHo, 1o,
SKIIO 4Yepe3 MaJCHbKHW OTBip, IIO YTBOPHBCS BHACHIJOK KOpPO3ii, 30BHINIHBOTO BTPYYaHHS
TEeXHIKM a00 1HIIMX MPUYHH, BiIOYBA€THCS BUTIK TOPIOYOro razy abo nBo¢a3HOTO MOTOKY 1 BiH
3aliMa€ThCSA, TO ICHYE MMOBIPHICTh MOTPAIUITHHS TOIXYM'st Ha APYTYy TpyOy, a e MOXe CTBOPUTH
IyXe HeOe3MeuHy CUTYaIIiIo.

PesynpTaTi, OTprMaHi B XO/1 €KCIIEPUMEHTY, PO3POOIEHOI0 /IS IPOBECHHS BUIIPOOYBaHb Y
MPUMIIICHH], TIOKa3aJ, [0 BIUIMB MaJMX 1 CEPEAHIX CTPYMEHIB BOTHIO MOXKE CIIPUYMHUTH IYXKE
BUCOKI TEIUIOBI MOTOKH, IO MPU3BOJATH A0 HAA3BUYAHHO BHCOKUX TEMIIEpaTyp y CTiHILI TpyOw,
SIKIIIO BOHA HE Ma€ BOTHE3aXHMCHOTO MOKPUTTS a00 BOHO MOIIKOpKeHE. Temmneparypa csaraira 600°C
3a 2-3 XBWJIMHHU 31 CTOSYUM T'a30M BCepeuHi TpyOH, a 3a 5-6 xBunuH gocarana 750°C. B Bunaaky,
KoM TpyOa MiCTHJa piIuHY, EKCIEPUMEHT II0Ka3aB, IO CTiHKa TPyOHW, IO KOHTAaKTyBajia 3
piAMHOI0, Maja 3MOTY OXOJIOHYTh, 1 TemIeparypa CTiHKM Oysla 3HayHO MEHIIOK, pPOOJIsYn
cuTyauito Outbll Oe3meyHoro. OTxe, 11 BUKIAAKH JOBOJATH, 110 JOTPUMYBATUCS O€3MEYHHUX
BIJICTaHEH NpH NPOKJIAAaHHI TpyO B TpaHIIEAX € OOOB’A3KOBOIO BUMOIOIO Pa3oM 3 IHIIMMHU
3axX0JaMu O€3IEKH.
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Abstract. Emergency damage to a pipeline may lead to the occurrence of a fire. The nature of
the flame can vary. This paper considers the case of a jet flame. The impact of a jet flame is often
underestimated, since there are fairly effective methods for combating this phenomenon, and it is
believed that it does not require immediate action to prevent unforeseen consequences. However, if
a parallel pipeline or containers with flammable products are located nearby, a domino effect may
occur, i.e., damage to the pipeline, ignition of transported products, equipment, as well as threats to
human life and buildings.

This work presents results obtained during an experimental study of the impact of an acoustic
jet flame on a pipe containing stagnant gas or water. Using sensors, the temperature of the flame
impinging on a pipe located at a fixed distance was studied. Temperature changes were examined as
a function of heating time, fire intensity, and position on the pipe. After 19.5 s, an initial increase in
the air temperature inside the pipe to about 20 °C was recorded; after 150 s it rose to a maximum of
600 °C, and to about 800 °C after approximately 360 s. In the second stage of the experiment, when
the pipe contained water, the heating rate in the wall region in contact with the liquid was
significantly lower than in the first stage of the experiment. The maximum temperature reached
only about 150 °C. Based on the temperatures of the jet flame and the pipe, the heat fluxes reaching
the pipe and the corresponding heat transfer coefficients were determined. The study demonstrated
the necessity of investigating the effects of jet flames to ensure fire protection, in particular by
providing a safe distance between pipelines. The obtained results can be applied to modeling the
possibility of chain (domino) damage effects in pipeline networks.

Keywords: jet fire; flame impact; domino effect; heat flux; pipeline.
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BIM-OPIEHTOBAHMII NIIXI A0 Y3rOJQKEHOCTI IPOEKTHOI TA
KOIITOPUCHOI JOKYMEHTALIi Y CYYACHOMY BYIIBHUILITBI

O. 10. YepTkoB,

chertkov@knuba.edu.ua , ORCID: 0000-0002-7206-4535

Kuiscokuil nayionanvruil yHigepcumem 0y0ieHuymaea i apximexkmypu,
npocnexm [losimpsnux Cun, 31, m. Kuis, 03037, Vrpaina

AHOTalisg. Y CTarTi po3riIsTHYyTO MPOOJIEMY PO3CHHXPOHI3aIii MPOEKTHOI Ta KOIITOPUCHOI
JOKYMEHTAIlil K OJHY 3 KIIOYOBUX IPHUYMH TNEPEBUTPAT, MOPYIICHHS CTPOKIB 1 3HMKEHHS
MPO30POCTI  yMpaBJiHHS OymiBEeIbHUMH TIpoekTamMH. IlokazaHo, IO TpaaMIHI MTiAXOAH
KOIITOPHCYBaHHS, 3aCHOBaHI HA pydHOMY a00 HaIiBaBTOMAaTH30BAaHOMY BH3HAYCHHI 0OCATIB poOiT
3a KpeclIeHHSIMH, (POPMYIOTh KOIUTOPUC SIK ABTOHOMHHM 1H(QOpMAIiHUI NPOAYKT, CIaOKO
MOB’SI3aHUHN 13 TPOEKTHUMH JAHUMH, YHACHIJOK YOTO 3MIHH MPOEKTHHUX PIIEHb MOTPEOYIOTh
MOBTOPHOT'O TEPEepPaxyHKy OOCSTIB 1 BapTOCTI Ta CYNPOBOKYIOTHCS HAKOIMMYCHHSM IMOMHUIIOK.
Oo6rpyaroBano BIM opierroBanuii miaxig i3 3acrocyBanHsM 5D BIM, y wmexax skoro
reOMEeTPUYHI, KIJIbKICHI i BapTICHI MapaMeTpH 1HTErpYyIThbCa B €IuHIN 1H(OpMaliiiHii MoAeni Ta
HiITPUMYIOThCS SIK KepoBaHa BepciiioBaHa iHpopmanis. Po3kputo poip mpouecie Quantity Take
Off i Bill of Quantities, ne QTO 3abe3neuye Oe3nepepBHE OTPUMAHHS KIIbKICHHX MOKa3HHUKIB
0e3mocepeIHbO 3 MapaMeTpiB erxeMeHTiB Mozeni, a BOQ ¢dopmye cTpykrypoBanmii JOKYMEHT IS
BapTICHUX PO3pPaxyHKIB 1 KOHTpPAaKTHOI B3aeMomii. [loka3zaHO, IO MOIENb SIK €JIMHE JDKEPEIIo
JIOCTOBIpHMX JAaHUX Ja€ 3MOTY BHKOHYBAaTH CIEHApHE KOIITOPUCYBAaHHS, IIOPiBHIOBATH
aNbTCPHATHBHI TEXHIYHI PIIICHHS HA PAaHHIX CTaJisAX Ta ONEPATUBHO OIIHIOBATH BIUIMB 3MIH Ha
Oromxer. Busnadeno mnepenymoBu edektuBHOCTI 5SD BIM st BITUM3HAHOI TpaKTHKH 3
ypaxyBaHHAM CTaHIapTu3alii iHQopMmaliiiHuxX BHUMOr, Kiacudikamii Ta yHpaBlIiHHA 3MiHAMU
BignosigHo 10 ISO 19650. OTprMaHi BUCHOBKH MOXYTh OyTH BHUKOPHCTaHI JJISi MPAKTHYHOTO
BIIPOBA/DKEHHS 13 3aCTOCYBaHHSIM I1HCTPYMEHTIB IITYYHOTO IHTENEKTY B cucrtemax BIM
OpIEHTOBAHOTI'O YIIPaBIIIHHS BapTICTIO.

Kuarouosi cioBa: indopmaniiine MoxaemoBanHs Oynisens; BIM; 5D BIM; ynpaBninHs
BapTICTIO OYAIBHUIITBA; KOIITOPHCHA JIOKyMEHTallis;, mpoekTHa nokymentauis, QTO; BOQ;
uu@posizais OyAIBHUITBA; IITYYHUN 1HTEJIEKT.

IIpumitka mono tepminiB. QTO — nporec BU3HaAUYEHHS KUIBKOCTI MaTepiaiiB, KOHCTPYKIIN
1 po0iT Ha ocHOBI KkpecieHnb, BIM-moneneit abo cnenmdikariii; BOQ — odimiitauii JoKyMeHT, 1110
MICTHTb CTPYKTYpPOBaHUI mepeltik poOiT 1 MaTepialiB 3 X KUIbKOCTAMHU (1 32 HOTpeOH OJUHUYHUMU
I[iHaMH ), 4aCTO € YaCTHHOI KOHTpakTHOI fokymenTanii (FIDIC tomro).

AKTYaJIbHICTh JOCHIIKEeHHs. Y Cy4yaCHMX YMOBaX pO3BUTKY OyIBENBbHOI Tramy3i
yIpaBJIiHHSA BapTICTI0O Ha0yBa€ BU3HAYAJIBHOTO 3HAYEHHA JUIs 3a0e3MeYeHHS EKOHOMIYHOI
€(EeKTUBHOCTI  IHBECTUIINHO-OYIIBETbHUX  MPOEKTIB.  3pOCTaHHS  CKJIAJAHOCTI 00 €KTIB,
OaraToBapiaHTHICTh TEXHIYHHUX pillIeHb 1 )KOPCTKI BUMOTH JI0 CTPOKIB Ta OIOJKETY 3YMOBIIOIOThH
HEOOXITHICTh TIEPEXOay BiJl (parMEHTApHUX METOJIB ITUJIAaHYBaHHS /10 IHTETPOBAHUX ITiIXOIIB
YIIpaBIIiHHSA TPOEKTHOIO iH(opMmariero. OfHi€0 3 HANUMOMIMPEHINMX MPoOIeM 3aIHUIIA€ThCS
HEY3TO/DKEHICTh MIXK TMPOEKTHOIO Ta KOIITOPUCHOI JOKYMEHTAIll€l0, IO TMPU3BOIAUTH [0
NEPEBUTPAT, YACTHX KOPUTYBAHb 1 3HMKEHHS TIPO30POCTi YIPaBIIHCHKUX piteHs [ 1-3].
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Tpaauuiiina cucreMa KOUITOPUCYBAaHHSI CIIUPAETHCS HA BTOPUHHE ONPAIfOBAaHHS TIpadidHOl
MPOEKTHOI JOKYMEHTAIIil, YHACIIOK YOT0 KOMTOPUC (POPMYETHCS SIK aBTOHOMHMH 1H(OpMaIiiftHui
MPOJIYKT, cJIab0 TOB’sA3aHUN 13 MOJEUII0 00’e¢kTa. bynb-ski 3MIHM TPOEKTHUX PIIICHb Y
TpaaULiifHIA cUCTEMI KOIITOPUCYBAHHS MOTPEOYIOTh MOBTOPHOTO PYYHOTr'O MEpEpaxyHKy OOCSTIB i
BapTOCTI, 110 Ha MPAKTHUI[l BUKOHYETHCS 13 3aII3HEHHSAM a00 HE B MMOBHOMY 00CS31 Ta MPU3BOJHTH
70 3aTPUMOK, HAKOITMYEHHS TIOMUJIOK 1 BTPATH aKTYaJIbHOCTI KOIITOPUCHHUX IMOKAa3HUKIB [4—6]. Y
KOHTEKCTI 1udpoBizamii OyniBHunTBa BIM po3risimaeTbess sSK  METOAOJOTIS  YIPaBIiHHSA
iHpOpMalLi€l0 TPOTATOM YChOTO JKUTTEBOTO LUKIY 00’€kTa, a po3BuUTOK BIM 1o piBas 5D
3a0e3mnevye IHTerpalil0 TeOMETPUIHUX, KUTbKICHUX, YaCOBHMX 1 BApTICHHUX IMapaMETPIB y MexKax
enuHoi iH(pOpMaIliifHOT MOZENi Ta Ja€ 3MOTY Y3TO/KYBAaTH NMPOEKTHI W KOIITOPHCHI PIlICHHS B
MeXax €eIMHOro iH(popMaliiHoro cepenoumia [1; 2; 4; 6].

IMocTanoBKka npodiaemMu. Y TpagulliifHid MPaKTHIL MPOEKTHA 1 KOIITOPUCHA TOKYMEHTALlis
(hOpPMYIOTBCS TIOCIIIOBHO Ta BIIOKpEMIICHO. ['eOMeTpuYHI mapaMeTpu €JIEMEHTIB BiOOpakaroThCS
B KPECJICHHSX, TIOBTOPHO NEPEHOCATHCSA Y BIIOMOCTI 0OCSTiB pobiT, a Jaimi — y KOIITOpUCH. 32
BHECEHHS 3MiH JI0 MPOEKTY BHHHUKAE MOTpeda CMHXPOHHO KOPUTYBATH BCl MOB’s3aHI TIOKYMEHTH,
[0 BUKOHYETHCS BPYYHY 1 CYIPOBODKYETHCS BUCOKHM PHU3UKOM TOMHIOK [5; 6]. Tpanmuiiiiai
MiIXOAH A0 KOIITOPUCYBAHHS, 10 0a3yHOThCS HA pyYyHUX ab0 HaIiBaBTOMAaTHU30BAaHUX MPOIEaypax
BU3HAYCHHs OOCSTIB poOOIT 3a KPECICHHSAMH, (QOPMYIOTh KOIITOPHUC SK ABTOHOMHHUA
iH(hOopMaLiiHUN TPOJYKT, HE MOB’sI3aHUIN Oe3rocepeIHbO 3 1HPOPMAIIITHOIO MOJEIIII0 00’ €KTa, 1110
YHEMOJKJIMBITIOE ONIEpaTUBHE OHOBJICHHS BapTICHUX MOKA3HUKIB Yy pa3i 3MiH MPOEKTHUX PIllICHb.

BijicyTHICTh €MHOTO JKepena JOCTOBIPHUX JaHUX MPHU3BOAUTH O PO3CHHXPOHI3AIii, KOJIU
(bakTHUHI TapamMeTpu 00’ €KTa He BiIMOBIAAaI0Th BAPTICHUM ITOKAa3HUKAM, 3aKJIaJICHUM Y KOIITOPHUCI,
110 YCKIIQJHIOE YIPABIiHHS BapTICTIO Ta MiJBUIIYE WMOBIPHICTH BHHUKHEHHS CYIIEPEYHOCTEH MikK
yYaCHHKaMH iHBECTHLINHHO-OyaiBensHOrO mpouecy [9-11]. Omxke, Mae Micue CTPYKTypHa
HEBIJMOBIAHICTb MIK JOKYMEHT-OPI€HTOBAaHUM KOIITOPHCYBAaHHSM 1 CY4YaCHMMHM BHUMOTaMH 0
TOYHOCTI, ONIEPATUBHOCTI Ta IPO30POCTi.

AHaJii3 o0CTaHHIX Aoc/igxkeHb i myOaikaniii. Mi>xkHapoH1 TocIiKeHHs po3risinaoTs BIM
K e(eKTUBHUH I1HCTPYMEHT IHTerpauii HpPOEKTHHUX, OpraHi3allifHUX 1 BapTICHUX pILIECHb,
M1JKPECIIIOI0YY epeBary JAJisl YIpaBJiHHS BapTICTIO, 3HMKEHHS PU3HKIB 1 MMiIBUILIEHHS TPO30POCTI
[1-4]. 3nauna yBara npuninserscs aBromaru3oBanoMy QTO Ta dopmyBanHro BOQ Ha oCHOBI
iHpopManiiHux mozenedt [5; 6]. YV BitumsHaHux poOotax ¢oxyc — Ha axanrtauii BIM no
HaIlOHAJIbHOI HOPMATUBHOI 0a3M, peCypCHOTO METO/Y IL[IHOYTBOPEHHS Ta MPOEKTHOI MPAKTHKH B
Vkpaini [9-12]. Bognowac OinbimicTs myOmikamiii po3mmsimarote BIM 13 mosumiit  abo
MPOEKTYBaHHs, a00 KOIITOPUCYBAaHHS, MPHUIUISIOUYM MEHIIE yBark MEXaHi3MaM X Y3TOJUKEHHS B
MeXaxX €IUHOI Mojeni. ABTOPCbKI HallpalloBaHHS MiJTBEPIXKYIOTh MOTpPeOy Nepexony Bif
JTOKYMEHT-OPi€EHTOBAHOTO /10 MOJIENTb-OPIEHTOBAHOTO YIIPaBIiHHs BapTicTio [13-15].

Meta i 3apaui gocaimkennsa. Mera — oOrpynryBatu BIM-opieHTOBaHM# miaxia 110
Y3TOJKEHHS TPOEKTHOI Ta KOLITOPUCHOI JOKyMEHTallii Ha OCHOBI 3acrocyBaHHs 5D BIM sk
IHTETPOBAHOI'O IHCTPYMEHTY YIPaBIIHHS BapTICTIO.

3agaui:

a) TpoaHaJi3yBaTH NPUYMHU PO3CUHXPOHI3AIlll NPOEKTHUX 1 KOIITOPUCHUX pIlIEHb Y
TpaaAULIHHIA MPaKTHII;

6) nocnigutu posnb QTO ta BOQ y crpykTypi 5D BIM;

B) OOTPYHTYBAaTH BHKOPHUCTAHHS 1H(GOpPMAIIHOT MOJAENI SK €IWHOTO JDKepena JaHuX s
KOIITOPUCYBAHHS;
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') PO3KPUTH MeXaHI3MHU (OPMYBaHHS aIbTEPHATHBHHUX CIICHAPIIB KOIITOPUCHUX PO3PaXyHKIiB
y BIM-cepenosuii;

n) okpecauTH mnepcriekTuBu iHTerpamii SD BIM i3 Il mns migTpuMKy yrnpaBiIiHCBKUX
pileHs.
Peanizaris 3amau Gpopmye nisticHe ysBICHHS Mpo TpaHcPopMallifo YIpaBIiHHS BapTICTIO B yMOBax
mudposizamii [1; 5; 13].

MeTtoposorisi xocaizkeHHsl. MeTOI0I0TIYHO OCHOBOK € CHUCTEMHHUH MIJIXiJ J0 aHaji3zy
mporeciB  pOpMyBaHHS Ta Y3TOJDKEHHS MPOEKTHOI 1 KOINTOPUCHOI JOKYMEHTAIlii B MeXax

IHBECTHIIIITHO-OYIIBEIPHOTO TPOEKTY. BHUKOpHCTaHO: aHami3 1 CHHTE3 — I BHUSBICHHS
B3a€MO3B’SI3KIB MK T€OMETPHYHUMH, KiJIbKICHUMU Ta BapTICHUMH NapaMeTpaMH; MOPiBHSIbHUN
aHai3 — TUTS 31CTaBJICHHSI TPagUITIHHAX i BIM-opierTOoBaHMX MiAXOIIB;
CTPYKTYpHO-(DYHKI[IOHATbHUN MeTojy — s gocmijkenHs poiai QTO i1 BOQ y 5D BIM;

MOJIETIIOBaHHS — JUIsl OOTPYHTYBaHHS CLEHAPHOTO KOIITOPUCYBAHHS; y3arajJbHEHHS MPAKTUKH — 3
ypaxyBaHHsM ctangaptiB ISO 19650, HamioHaTPHIX HOPM Ta aBTOPCHKUX HampaifoBaHb [4—6; 7—
12; 13-15]. Indopmaniitna 6a3za — mnonoxenns ISO 19650 [7; 8], HaumioHanbHI HOPMaTHBHI
JOKYMEHTH, pe3yJIbTaTh BJIaCHUX Hociikens [13—15].

Bukiang ocHoBHoro martepiany. 5D BIM sk iHCTpYMEHT Y3rO/DKEHHSI IPOEKTHOI Ta
KOIITOPUCHOI JOKYMEHTAIII].

VY konnennii 5D BIM indopmariiina MOAens € HEHTPaJIbHUM HOCIEM JIAHHX, L0 TOEIHYE
reOMEeTpUYH1, 4acOBl Ta BapTicHI mapameTpu. Ha BiIMiHy BiJ TpaAUIIIHOTO MiAXOAY, A€ KOIITOPUC
€ ToXimHMM Bix KpecieHb, y 5SD BIM BapTicHi TOKa3HHKH O€3MOCEpEIHBO OB’ SA3YIOTHCS 3
eleMeHTaMu Mojeni. byab-ski 3MiHM TeoMeTpii a0o mapamMeTpiB €JIEMEHTIB aBTOMAaTHYHO
BiJOOpaXar0ThCs Y KUTbKICHUX 1 BapTICHUX MOKa3HUKAX, IO MiHIMI3ye po30DKHOCTI W MiABHILyE
aKTyaJIbHICTh KOIITOPHCHUX pO3paxyHKiB [1; 4—6].

QTO Ta BOQ y BIM-opieHTOBaHOMY CEpEIOBHILI.

Y BIM-niaxoai QTO e 6e3nepepBHOI0 IPOLEAYPOIO, IHTETPOBAHOIO 3 MOJIEILIIO; MiIpaXyHOK
o0csriB BiI0OyBaeThCS Ha OCHOBI IMapaMeTpiB €JIEMEHTIB, IO 3MEHIIIYE BIUTUB JIFOJACHKOTO YHHHUKA
[1; 5]. BOQ € pesyabrarom npomecy QTO i ¢opmyeTbcs AMHAMIYHO;, y pa3l 3MiH MoJelni
OHOBJIIOETHCSI aBTOMAaTHU4HO, 3a0e3MeuyrouMd CTaly BIAMOBIIHICTh MIDK TPOEKTHUMH Ta
KowTopucHUMU pimenHsamu [6]. Ha npaktuni QTO BukoHye (yHKIIIIO MPOIECYaIbHOTO 3B SI3KY
MDK MOJIEJUIIO Ta KowTOpucoM, Toll sk BOQ — dopmanizoBaHuii JOKYMEHT Ui BapTICHUX
PO3paxyHKIB 1 yIpaBIiHCHKUX PIlLIEHb.

Tabmurs 1 — 3B’5A30K MiXK MOJIEIUTIO Ta KOIITOPHCOM

Enement Omnuc Jxepeno naHux Pesynbrar
QTO BusnauenHs o0csriB BIM-monenn KinpKicHI MOKa3HUKH
BOQ BinomicTs 06csriB poOiT QTO CtpykTypoBaHul JOKYMEHT
Komrropuc Bapricauii po3paxyHok BOQ + nHopmu Baprictp
5D BIM [aTerpauist mapamertpis Mopens + komropuc VYrpaBiiHHS BapTICTIO

dopmyBaHHS aTbTEPHATUBHUX CIICHAPIIB KOIMITOPUCHUX PO3PAXYHKIB.

Onniero 3 kmovoBux mnepeBar BIM-opieHToBaHOTrO mMiAXO0Jy € MOXJIHUBICTH (hopMmyBaTu
aJIbTEpHATUBHI CIIEHapii KOIITOPUCHUX PO3PaxXyHKIB /Ul TOTO caMoro 00’ ekta abo Horo eIeMeHTIB.
BapiantHe =~ MoOJenmiOBaHHS ~ TEXHIYHUX  pillleHb 13  MOJAJBLIIMM  aBTOMAaTH30BaHUM
QTO—BOQ—komTOpUC JT03BOJISIE MPOBOIUTH IMOPIBHSUIBHHNA aHATI3 e Ha PaHHIX CTamisX i
npuiiMaTH OOIPYHTOBAHI pillIEHHS 3 YpaxyBaHHSAM €KOHOMIUHUX KpuTepiiB [6; 13]. Hanpuknaz, amns
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MOHOJIITHOI IUIMTH HEPEKPUTTS MOXKYTh MOJEIIOBATHCS BapiaHTU 3 PI3HOIO TOBILUMHONO, KJIACOM
OETOHY Ta CXEMOIO apMyBaHHS; JJIsl KOXKHOTO cueHapito cuctema Bukonye QTO, ¢opmye BOQ i
pO3paxoBye BapTicTh [5; 6].

Poine mporpamuoro 3abe3neueHns y pearnizauii SD BIM.

[IpakTruHa pearizallis BiZOYBa€ThCs 3a JOTOMOTOK KOMIUIEKCY ITPOrpaMHUX 3aco0iB, IIEHTPaIbHE
Miclle cepell SKUX TMociialoTh BIM-aBTOPUMHIOBI CHCTEMH — CEpEIOBUINA ISl CTBOPCHHS,
penaryBaHHs Ta yrnpabiiHHS iHGopmariinumu Mmonemsimu. Ha Bimminy Big CAD, BIM-cuctemu
NPALIOIOTh 13 MapaMETPUYHUMHU 00 €KkTamH (CTiHA, TEPEKPUTTS, KOJOHA, TpyOa, oOJamHaHHS
TOIO), 110 MAlOTh F€OMETPit0, BIACTHUBOCTI, 3B SA3KH, a TAKOX JIaHi JUIsl pO3paxyHKiB, KOIITOPUCIB
Ta excruryatamii. Bonu 3abe3neuyrors 3D-MonentoBaHHS, MapaMeTpUUYHE MPOEKTYBAHHS (3MiHA
napamerpa — aBTOMAaTM4YHE OHOBJEHHSA MOJENi), aBTOMAaTW4yHe (OPMYBAHHSA KpPECIIEHb,
cnenudikaiiid i Bimomocrell ooOcsriB, koopaunamiro muctumiin (AP, KP, OB, BK, EO Tomo),
excriopt/iMriopT (3okpema IFC). 3apasiku nbomy BIM-aBTOpHHTOBI CUCTEMHU BUCTYNAIOTh €IMHUM
JDKEpesIoOM JIOCTOBIpHUX JaHMX, Ha 0asi sikoro Qopmyrotsest 4D (wac), SD (Bapricth), 6D
(excrutyarais) [1; 5].

[Tpuknagamu BIM-aBropunroBux cuctem €: Autodesk Revit (apxiTekTypa, KOHCTpYKIIii,
MEP), Graphisoft Archicad (apxiTektypHe mnpoektyBanHsi), Bentley OpenBuildings Designer
(xomrutekcHi mpoekTH), Tekla Structures (meranmizoBaHe MonenrOBaHHA KOHCTpyKwii), Allplan
(apxiTexTypa Ta koHCTpyKii). Y BIM-norimi o0caru podit BU3Hauar0Thes 6e3rmocepeiHbo 3 MOeNl
(QTO), a BOQ ¢dhopmyeThes SIK AMHAMIYHUN JOKYMEHT, III0 aBTOOHOBIIOETHCS i1 Yac 3MiH [5; 6].
Komropucna nokymeHnraiiis Ha0yBae BUTIIALY iHpopMailiiiHoro 3pizy BIM-Mozeni, mo miaBHILye
MIPO30PICTh YIpaBIiHHA BapTicTio [4; 13].

InTerpauist mryyHoro intenekty B BIM-opieHTOBaHe ympaBiIiHHS BapTiCTIO.

[omanbmmii pO3BUTOK Y3TOJKEHHS MMPOEKTHOI Ta KOIITOPHUCHOI TOKyMEHTalii OB’ I3aHuil 13
BIIPOBA/DKEHHSAM 1HCTPYMEHTIB ImTy4yHoro iHTenekry (LHI), siki 3maTHi BUKOHYBAaTH PYTHHHI Ta
aHATITHYHI (QYHKII: MepeBipka MaHUX MOAeNi, Kiacuikailis eJIeMEHTIB, 3ICTaBJICHHS Bepciit
pimens, GopMyBaHHsS albTEPHATHBHHUX CIICHApiiB KomTopucyBaHHi. Y Mexax 5D BIM ne nmae
3MOTY ONEpaTHBHO OLIHIOBATH BIUIMB 3MIH NapaMeTpiB Ha 3arajbHy BapTICTh 0€3 MOBTOPHHUX
pyuHux nepepaxyHkiB [5; 6; 13—15]. V cepenHbOCTPOKOBIN MEPCHEKTUBI OYIKYETHCS PO3BUTOK
CHCTEM HIATPUMKH pIllIeHb, 110 aHAJI3yIOTh JlaHl peani30BaHUX IPOEKTIB, BUSABISAIOTH TUIOBI
MIOMHWJIKM Ta MPOMNOHYIOTh OINTUMI30BaHI BaplaHTU 3 ypaxyBaHHSIM OOMEXEHb 1010 OJIKETY,
CTPOKIB 1 TEXHOJIOTIH; pOJIb KOIITOPUCHUKA TPaHC(HOPMYETHCS BiJl BUKOHABLS PO3PAaXyHKIB 10
eKcrepTa mpasui 1 Kputepiis [13].

OOMeXeHHs Ta PU3UKHU BIIPOBAHKEHHS.

EdextuBnicts 5D BIM cyTTeBO 3anexuTh BiJ SKOCTI BUXIJHOI MOJAENi: HMOMMIKHA abo
HEMOBHOTa JaHuUX Oe3mocepenubo BIIMBalOTH Ha QTO 1 komTopucHi po3paxyHku [5; 6].
Kputnunoro € cranpaprusaiis iHGOpMaliiHUX BHMOI: CTPYKTypa MapaMeTpiB, Kiacugikaris
eJIeMeHTiB, piBeHb Jetanizauii (LOD, LOI). be3 y3romxeHux npaBuil MOZI€Ib BTpayae IIHHICTh SK
JpKepeno JaHux [7; 8]. BakauBUM YMHHHMKOM € JIOJICBKMNA (paKTOp — piBEHb MIATOTOBKH (haxiBIIiB
1 TOTOBHICTh OpraHizauiif 10 3MiHM HpPOIECIB, 110 MOXXE CHPUYMHATH omip 3MiHam [9—12]. Tox
MOTP10EH KOMIIJIEKCHUM MIAX1], SKUI MO€IHY€E TEXHIUHY, HOPMAaTUBHY Ta OpraHi3aliiiHy CKJIaJ0BI.

[TopiBHsIBHUI aHAI3 MpOrpaMHOro 3ade3neueHHs Juid peatizanii SD BIM.

Y mpaktuni 5D BIM  4yacto BHKOPUCTOBYETHCS 3B’S3Ka aBTOPHUHIOBOI MoOJENi 3
inctpymentamu QTO/BOQ 1 komrtopucyBanus. Cepen momupeHux pimieHb: Autodesk Revit y
noeqHaddl 3 Navisworks Manage Ta/abo komropucHuMu maatdhopmamu Ha Kmtant CostOS
(HalfHOBIIIA TEXHOJIOTISI IPOTPAMHOT0 3a0€3MeUeHHs ISl CKIIaJJaHHs KOLITOPHUCIB, po3po0IieHa s
3a0e3MeyeHHs] y3roJKEHOCTI Ta IeHTpati3alli KOMITOPUCHUX JaHWX); 1HTerpoBaHi cuctemu RIB
1 TWO (xomruiekcHe nporpaMHe 3abe3neyeHHs i OyJiBHUITBA, ke iHTerpye 3D-TpoeKTyBaHHS 3
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5D BIM (BapricTh Ta 4yac) B €AUHY IJIATHOPMY, OXOILTIOUN BECh KUTTEBUMA LMK MPOEKTY — BiJI
IUIAHYBaHHS 10 BUKOHAHHS Ta ONTUMI3YIOYM Oi3HEC-TIPOIECH, YIPABIIHHS KOIITOPUCAMH,
rpadikamu Ta pecypcamu); Bentley Synchro (cunbamii 4D 13 yacTkoBoro 5D-(hyHKIIIOHAIBHICTIO)

[1-6].

Tabmums 2 — Y3araibHEeHa XapaKTepHUCTHKA KITFOYOBHX PillleHb

Pimenns CuibHI CTOPOHHU OOMexeHHs QTO/BOQ [aTerpamii
[TapameTpuune Bnacanit O6MiH 3
Revit + MOJCIIOBaHHS, KOIIITOPUCHUI ABTOMaTH30BaHUH
; e e . o ] . . | KOIITOPUCHUMHU
Navisworks Quantification; Monynb BiacytHid; | QTO; nunamiuni
- ) . CHCTEMaMH 4Yepe3
Manage KOJI311; EKCIIOPT Y  |4YTIMBICTH JI0 SAKOCTI BOQ
. dopmaru
Excel/BC3 napameTpiB
ITotyxHuii 5D;
CostOS npsmuit QTO 3 He € aBropunrosoro | IToBuorinne BOQ; |Revit/IFC, Excel,
(Nomitech) IFC/RVT; CHUCTEMOIO; KpUBa MOPIBHSHHS JIOKaJIbHI
CIICHAPHICTB; HaBYaHHS BapiaHTIB KIacudikaropu
PHU3HK-aHATI3
€uHa miatdopMa . ABTOMATHU30BaHUHI .
a 3D- 4D-5(1E)'p Bucoka BapTicTs; QTO: Komrropc [IIupoxki
RIB iITWO . . norpeba ’ pucy iHTerpanii 3 BIM
design-to-cost; icropis €IMHOMY
. CTaHJapTH3aIlli . Ta ERP
3MIH CepeIOBUIII
Cunpnuii 4D; ImmopT pizHHX
. L MeHiu po3BuHyTE .. .
Bentley Bi3yai3alis QTO 3 mopeneii; dbopmaris;
} ) KOIITOPHCYBaHHS, :
Synchro pecypciB/BapTocCTi; . . gacTtkoBa 5D 3B’SI3KH 3
. HiK y CostOS/iTWO .
niarpumka QTO rpadikamu
O0OMexeHu . . )
. 3pyune N BimomocTi 3 Mmogeni; IFC/Excel;
Archicad + Py ) KOIITOPUCHUI A . et
woyi MO/IEJTFOBAHHS; (yHKIOHa 63 3aJ1€)KHICTD BIJI iHTerparlii uepes
Y HatuBHI Schedules i IUIariHiB IUIariHU
JIOIIOBHEHD

Jlia cknanHuX 1HXeHepHuX 00’ekTiB (Hanpukiaz, [{O/l) npaktuuHoto € komOiHamisa Revit +
Navisworks/CostOS ab6o BukopuctanHs RIB iTWO sk iHTerpoBanoi miatdopmu: AeTanbHe

MOICIIOBaHHA

MEP-cucrem,

KourroprucyBanss [ 1; 4-6].
[IpaxTunuii keiic 3acrocyBanns 5D BIM y OyniBHuLTBI eHTpY 00pobku nanux (LIOJ])
O6’ext. LlenTp 00poOKM HaHWX 13 MAIIMHHUMH 3alamu, npumimeHHsmu UPS, nuzens-

réeHepaTopHOIo,

CHUCTCEMaMH

aBTOMAaTU30BaHUM

KOHJIUIIOHYBaHHS

Ta

QTO,

KOpEKTHE

OXOJIOJDKEHHS,

BOQ i

CIIEHapHE

HOXKEXKOraciuusg 1

BUCOKOUIUIBHUMH KabeabHUMHU TpacaMu. CyKyIlHa BapTicTh 00’ €KTa ICTOTHO 3aJI€XKHTh BiJ 4aCTKU
IHXKEHEPHUX CHUCTEM, 1110 3yMOBIIIOE TiaBUIIEeHI BUMOTH 110 TouHocTi QTO/BOQ Ta omepaTtuBHOCTI
OHOBJICHHS KOIITOPHCHUX TTOKA3HKKIB y pa3i 3MiH MPOEKTHUX pimens [1-3].

BIM-monens.

PiBHi geramizauii mpuHHATO TakUMH: apxXiTekTypHi pimieHHs — LOD 300; KOHCTpYKTHBHI
pimenHss — LOD 350; imxenepni cuctemu (MEP) — LOD 350-400. KputnuHo neranizyBaimcs
Ka0eNbH1 JIOTKH Ta MapLIpyTH, TPyOONIPOBOAM XOJOAOHOCIS, OBITPOIPOBOIN, MOHTAXHI pamH, a
TaKOX KOHCTPYKIIi mijyior poctymy. Ilapamerpusaiis enemeHtiB y cepenoBumii Revit/IFC
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3MIMCHIOBAJIACS 32 Y3TOJKCHHMH II1a0J0HAMH, IO 3a0e3MeuyBaio KOPEKTHICTh 1 BIITBOPIOBAHICTh
pesynbrarie QTO [4-6; 9-12].
QTO.

ABTOMAaTH30BaHEe BU3HAUYEHHS OOCATIB BHUKOHYBAJIOCS 3 BHKOpHCTaHHsIM Navisworks
Quantification Ta CostOS 13 nOpsSMOK NPUB’SI3KOK 0 €JIEeMEHTIB 1H(POpMAIIHHOI MOECTI.
Busnavanucst noBxuHu KabeniB 1 TpyO pi3HUX JiaMeTpiB, KUIBKICTh cepBepHHX Iad, OJIOKiB
KOHJIMIIIOHYBaHHs, CIIPUHKJIEPIB, TIOBITPOIIPOBOIIB, @ TAKOXK OOCSATH OCTOHHHMX 1 METAJICBUX OCHOB.
[TopiBHSIHO 3 TpaaUIIHHUM TiaxoaoM TpuBamicTe BukoHaHHS QTO ckopormnacs y 3,54 pasu, a
KUIBKICTh KOPHUTYBaHb, IOB’S3aHUX 13 HEBIAMOBIAHOCTSIMH MK IPOEKTHOI Ta KOIITOPHCHOIO
JIOKyMeHTali€et, 3mennmiacs va 40-60 % [4-6; 10-12].

BOQ.

BigomicTe 00cAriB podiT GopmyBanacs iepapXxiuHo 32 IPUHIUIIOM «CHCTEMa — MiJCUCTeMa
— BY30J — TO3UIIsS» 3 aBTOMAaTUYHUM OHOBJICHHSM Yy pasi 3MiH BIM-moxeni. Tunosi mo3uiii
BKJIIOYAJIM, 30KpeMa, TPYOOIPOBOIM Pi3HHUX JiaMeTpiB, €IEMEHTH MOXKEKOTAaCiHHS, CHUIIOBI Kabei
Ta imkeHepHe obnagHanHs. BOQ ekcrnopryBaBea y ¢opmar XLSX nns momanbmioi iHterparnii 3
HOPMAaTHBHOIO 0a3010 Ta BUKOHAHHS BapTICHUX PO3paxyHKiB [5—6; 9-12].

Cuenapnuii ananiz (CAPEX/OPEX).

Y Mexax KeHCy pO3TJISTHYyTO TPH BapiaHTH CHCTEM OXOJIO/KCHHS: YHIIEP 13 MOBITPSHUM

OXOJIO/DKEHHSIM; 4YMJiep 13 BHUKOPUCTAaHHSAM pexumy free cooling; cucremMa OXONOMKEHHS 3
PO3MillIeHHSIM OJIOKIB 0€3M0CepeIHbO B PsAZiax cepBEpHUX CTiiok (in-row cooling).
JlJis KOKHOTO BapiaHTa CHUCTEMa aBTOMAaTU4YHO BHKOHYBana KOHTYp QTO—BOQ—komropuc i3
ypaxyBaHH;IM €HEeproeeKTUBHOCTI Ta eKCIUTyaTalliiHuX BHUTpar. AHamni3 Ha ropu3oHTi 10 pokiB
MOKa3aB, IO BapiaHT 13 BUKOpPUCTaHHSM free cooling Mae Halikpale CriBBIIHOLICHHS CyMapHOi
BapTOCTI Ta EHEProcrnokuBanHus [3—6].

Cuenapuuii ananiz (CAPEX/OPEX). PosrnsnyTo Tpu BapiaHTH cucTeM oxoiomkeHHs: (1)
yuiep 13 TOBITPSHUM OXOJOKeHHsM; (2) umiep 3 free-cooling (BiIbHE OXOJIOMKEHHS -
XOJOAWJIbHA MAallMHA, B XOJOAHY IOpY POKYy a00 B MDKCE30HHS OXOJIOXKYE TEIJIOHOCIH
(BOAY/TIIIKOJIB) 32 JOTIOMOT'OK0 HU3bKOT TEMIIEpAaTypH 30BHIIIHBOIO MOBITPs, a HE KomIpecopa); (3)
IN-row OXOJIO/KeHHs (CHCTeMa KOHIUI[IOHYBAaHHS MOBITPS B IeHTpax oO0pooku manux (IIO), me
OJIOKM  OXOJIOJUKEHHS  pO3MIIIYIOTbCS ~— Oe3mocepe]HbO B psAldax  MDK  CEepBEPHUMHU
CTiiikaMu,3a0e3neuyoun e(peKTUBHE NMPSME OXOJIOKEHHSI, MIHIMI3YIOUH 3MIIIyBaHHS Taps4yoro Ta
XONIOJIHOTO  MOBiTps). Jlis  KOXKHOTO — CIEHapil0  CHCTeMa aBTOMATHYHO  BHKOHYBalla
QTO—BOQ—komTopuc 13 ypaxyBaHHsIM eHeproegextuBHocTi. Ha ropuzonti 10 pokiB BapiaHT
(2) mokazaB Haiikpalile CIiBBiHOIIECHHS BApPTOCTi Ta eHEprocnokuBanus [3—6].

Tabmuis 3 — [opiBHSIHHS ClieHapiiB CHCTEM OXOJIOKEHHS (LTIOCTPaTHBHI J1aHi)

Cuenapiii CAPEX (Bign. ox1.)(OPEX na 10 p. (BigH. ox.)|CymapHo (BifH. O1.)
Uwnsiep, moBiTpsiHe 0xotokeHHs(1,00 1,00 2,00
Uuep 3 free-cooling 1,05 0,78 1,83
IN-row 0XonomKeHHSs 0,92 1,12 2,04

[IpumiTka: 3HAYEHHs HaABEJACHO JUIA JEMOHCTpallli Mmiaxomy creHapHoro SD-aHamizy;
(akTHYHI MOKa3HUKH 3aJIeKaTh BiJl KJIIMaTHYHOI 30HU, HaBaHTakeHHs [T-001aqHanHs Ta BUMOT 110
pe3epByBaHHs [3-6].

ITpumitka (rnocapiit 1o keiicy LIO/I)

CRAC (Computer Room Air Conditioner) — mnpenu3siiiHi KOHIWIIIOHEPH, MPHU3HAYEHI IS
HiITPUMAaHHS 3a/JaHUX MTApPaMETPiB TEMIIEPATYPH Ta BOJOTOCTI B CEPBEPHUX MPUMILICHHSIX.
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Free cooling — peKuM OXOJIOMKCHHS, 3a SIKOTO B XOJOAHHU Iepiof abo MiXKCEe30HHS
TEIJIOHOCIH OXOJIO/KYETHCS MEPEBAKHO 32 PAXYHOK HU3BKOI TEMIIEPATypy 30BHIIIHBOTO MOBITPS 3
MiHIMaJIbLHUM BHKOPHCTaHHIM KOMIIPECOPHOTO 00JIaIHAHHSI.

In-row cooling — cucteMa OXOJIOJUKCHHS, y SKIH OXOJOKYBaJIbHI MOJYJI PO3MILIYIOTHCS
0e3rmocepe/IHbO B psijiax MK CEPBEPHUMH CTIHKaMH 3 METOK 3MEHIICHHs TEIUIOBUX BTpaT i
TiIBUIIICHHS €HEProeEKTUBHOCTI.

Raised floor (migmora gocTymny) — mifgHATa KOHCTPYKIIiS MiAJIOTH, IO CTBOPIOE MIPOCTIp IS

MPOKJIaIaHHS THKCHEPHUX 1 KaOeIbHUX KOMYHIKAIIH Y CEpBEPHUX MPUMIIICHHSX.

Bucnoskmu.

1) Hey3romkeHiCTh MiXXK TPOEKTHOK Ta KOIITOPUCHOIO JIOKYMEHTAIIE0 € CHCTEMHOIO
po0JIEMOIO TPAIUIIIIMHOT TPAKTUKU ¥ HETAaTUBHO BIUIMBAE HAa €(PEKTHUBHICTH YIPaBJIiHHS BapTICTIO
[5; 6].

2) TpamuitiliHi METOIM KOIITOPUCYBAHHS HE 3a0€3MeUyI0Th ONEPAaTUBHOTO BPaxXyBaHHS 3MiH 1
BHUMararoTh 0araTopazoBOro PydHOTO ONPAIFOBAHHS JaHHX.

3) 5D BIM 3alesmneuye iHTerpaiito reoMeTpUYHUX, KUTbKICHUX 1 BapTICHUX MapameTpiB y
MeXax €IMHOI iHpopMaliiiHoi mozeni [1; 4].

4) QTO ta BOQ y BIM-cepenoBuiili € KIIOYOBUMH MEXaHI3MaMU CUHXPOHI3allii MPOEKTHHX 1
KOLITOPUCHHUX pilIEHb [5; 6].

5) CueHapHe KOIITOPUCYBaHHS Ha OCHOBI MO MiJBUIIYe OOIPYHTOBAHICTh pIlIEHB 1
JI03BOJISIE OLIHIOBATH €KOHOMIYHI HACTIIKK 3MiH Ha paHHIX cTaaisx [6; 13].

6) Interpauis 5D BIM i3 Il € nepcrieKTUBHUM HAmpsIMOM PO3BUTKY CHUCTEM YIpPaBIiHHS
BapTICTIO Ta MEPEXO.IY JI0 IHTEICKTYaIbHOT MiATPUMKH pitieHs [13-16].

IepcnekTuBH mNoOAANBIIMX AocaigxkeHb. llogamemmii po3Butok BIM-opieHTOBaHMX
HiAXO0JIIB HEPO3PUBHO IOB’sA3aHUM 13 BHpoOBaJUKeHHAM iHcTpyMmeHTiB LI s aBToMaTm3oBaHOl
MEPeBIpKM  JTaHMX, KiIacHQikamii eJeMeHTiB, TOpPIBHSIHHA BEpCid pIIeHh 1 CIEHapHOTrO
KOIITOPUCYBAHHS. Y CEpPEeIHbOCTPOKOBIN MEPCHEKTHBI OUIKYETbCSA IOsIBA CHCTEM MIATPUMKHU
pillleHb, 3JaTHUX aHaJli3yBaTH JlaHl peaji30BaHUX IIPOEKTIB, BUSBIATH THUIIOBI TOMHUJIKM Ta
IIPONIOHYBATH OINTUMI30BaHI BapiaHTH 3 ypaxyBaHHSAM OOMEXeHb 3a OIOJKETOM, CTpPOKaMH Ta
texHomorismu [3-6; 13-16]. TlepcnexktuBHuM € mnoenHanHs SD BIM i3 meromamum LI s
CTBOPEHHS aJlalTUBHUX CHUCTEM, OPIEHTOBAaHMX TaKOXX Ha OMepaliiiHe yNpaBliHHA (JIMHaAMiyHe
KaJIeHJAapHO-MEPEKEBE IJIaHYBAHHS), TEXHIYHUI Harjsa (MOHITOPUHI SKOCTI Ta BiJNOBIAHOCTI),
yIIpaBIIiHHS pU3MKaMu (kiacudikallis Ta OLiHIOBaHHS pu3MKiB), a Takoxx LCA-ananiz (Life Cycle
Assessment) BIUIMBIB MaTepialiiB 1 TEXHOJOT1M MPOTATOM KUTTEBOro UKy [7; 8; 12]. BogHnouac
OCTaTOYHI PIllIeHHs, 110 Nepea0dadaroTh 1HKEHEPHY BIANOBIAAIBHICTD, 3AJIUIIAIOTHCS 3a (axiBLEM,
3a0e3neuyroun 30aJaHCOBaHy B3a€MO/III0 MK 1HTENEKTYyaJIbHOIO aBTOMAaTH3alll€0 Ta IpodeciiiHo0
komreTenTHicTio [9-11; 13].
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Abstract. The paper examines the problem of misalignment between design and cost
documentation as one of the key causes of cost overruns, schedule deviations, and reduced
transparency in construction project management. It is shown that conventional estimating
approaches based on manual or semi automated quantity take off from drawings generate cost
documentation as an autonomous information product weakly connected to design data, which leads
to repeated recalculations of quantities and costs and to the accumulation of errors when design
changes occur. A BIM oriented approach using 5D BIM is substantiated, within which geometric,
quantitative, and cost parameters are integrated into a single information model and maintained as
controlled versioned data. The role of Quantity Take Off and Bill of Quantities processes is
clarified, where QTO provides continuous extraction of quantitative indicators directly from model
element parameters, while BOQ forms a structured document for cost calculations and contractual
interaction. It is demonstrated that the information model as a single reliable source of data enables
scenario based estimating, early comparison of alternative technical solutions, and prompt
assessment of the cost impact of design changes. The prerequisites for effective implementation of
5D BIM in national practice are identified, including standardization of information requirements,
classification systems, and change management in accordance with ISO 19650 principles. The
obtained findings may be applied in practice through the use of artificial intelligence tools within
BIM oriented cost management systems.
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