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YHIBEPCUTET SAK JIABOPATOPIAl MICTA:
HABYAHHA YEPE3 MIXKQUCLUMNNIHAPHY B3AEMoOAIlO

B c Ty n. BymMosax 80eHHUX 8UKIlUKie 8 YKpaiHi akmyani3zyeanacb mompeba y cmeopeHHi cmasoi npogecitiHo-HayKkogoi Mepexi,
sIka 3MOXe 3abe3neyumu akmyanbHy ma e4acHy anpobauilo Hoeux HayKoeux 3HaHb ma MPakmMukK 3 Memoro ¢hopmyeaHHs1 3acad
nomoyHoi ma Mali6ymHboi noeoeHHoI 8idbydoeu. Memoro cmammi € aHani3 ninomHoi MixxAucyuniHapHoi cnienpayi euknadadyie i
cmydeHmig yHigeepcumemis, crpssMogaHoi Ha crnifibHe po38's3aHHsi 0CNiOHUUbKO-MPaKMuYyHUX 3agdaHb i MowykK egeKkmueHux
¢hopmamie ma iHcmpymeHmie e3aemodii Ons1 nidcomoeku ¢haxieyie 3 apximekmypu, ypbaHicmuku ma mMicbKo20 niaHyeaHHs.

MeToawu. Sk npuknad mixducyunniHapHoi cnienpayi yHisepcumemie po32nsiHymo 0osy4YeHHs1 cmydeHmie, W0 Hag4yarombCsi
3a oceimHbo-HayKoeoro npoepamoro "Apximekmypa 6ydieenb ma crniopyd” (piseHb Mazicmp) y KuiscbkoMy HauioHanbHOMy yHieepcu-
memi 6ydieHuymea i apximekmypu, ma cmydeHmie, W0 Hag4arOMbCs1 3a 0C8IMHbLOI nNpozpamMoro "YpbaHicmuka ma MmicbKe nna-
HyeaHHs" (pieeHb 6akanaep) Kuiecbko20 HayioHanbHO20 yHieepcumemy imeHi Tapaca Lllee4yeHka, G0 criflbHO20 BUKOHAHHSI MPOEKMie
pezeHepauii palioHy macoeoi xumJioeoi 3abydoeu e Kueei (2023/2024 Has4yanbHull pik) ma npoekmy peeimanisauii 6i6riomeku
i npocmopy Haekono Hei'y cenuuwii Makapie Kuiecbkoi o6rnacmi (2024/2025 Hag4anbHul pik).

PesynbTaTtu. HasuyanbHuli npouyec 6ys10 MakcumasibHO Habiu)xeHo 00 peasibHOi npogbeciliHoi npakmuku. CmeopeHo 2elimi-
¢hikoeaHull npoyec Hag4yaHHs, 0e KoXHa Oisi Mana 3Ha4yeHHs1 Ons cninbHo20 pe3ynbmamy. BIM-nnamgopma Bimplus eucmynuna
He nluwe ik mexHiYHuUll iHcmpymMeHm NpoeKkmyeaHHsi, ane U dana 3mMo2y apximekmopam i ypbaHicmam eghpeKmueHoO KOMyHiKyeamu
8 pexxumi peasibHO20 4Yacy. 3acmocoeaHuli nidxid cnpusie po3eumky KoMaHOHoOI eidnoesidanbHocmi, camocmiliHocmi ma Momuea-
uii, 2omyroyu ghaxisyie do pobomu 8 ymoeax No80EHHOI 8i06ydoeu ma 8idnoegidHo Ao NPUHUUMNY cMasio2o po3sumKy mepumopid.

B uc HoBKkwu. [lpoeedeHe docnidxeHHs ninomHoi mixxducyunniHapHoi crnienpayi euknadayie i cmydeHmie yHieepcumemie y
cehepi Micbko20 po3zeumky nidmeepousio doyinbHicmb enpoead)xeHHs 8 0ceimHili npoyec 3acobie NMPOeKMHO-opieHMo8aH020
HaeyaHHS1. E¢hekm e3aemodii ma komnnimeHmapHocmi ekciepmu3u npedcmasHUKie pi3HUX crieyianbHocmel npu rMmowyky pi-
WweHb, CIPsIMO8aHUX Ha PO38 'A3aHHSA peasibHUX NPobieM KOHKpemHUX MicbKUXx mepumopiti, 3a6e3ne4yye po3eumoK Kpumu4Ho20
npocmopo80o20 MUCJIEHHSI, MOCUJIEHHSI M'SIKUX HagU40K, NPuliHImmsi KOMIPoMicHUx piweHb. E¢gpekmueHum ¢popmamom mixxduc-
yunniHapHoi e3aemodii npu nidczomoeuyi ¢haxisyie 3 apximekmypu, ypbaHicmuku ma MicbKO20 nyiaHy8aHHs € 8UKOPUCMAaHHs
yughpoeux iHcmpymeHmie, 3okpema BIM-mexHonozii.

Kno4yoBi cnoBa: yHiBepcuTteT, MiXxgucumniiHapHicTb, MicTO, NpoOCTip, peBiTanisauifa, metoan, BIM, npoekT, KuiB, YkpaiHa.

BcTtyn
B ymoBax BOEHHMX BUKIMKIB B YKpaiHi akTyanisyBanach

Metalab Toulo, aki 30cepegunu cBoi opraHisadinHi 3ycunnsi
Ha MNigTPUMLUI KOHKPETHWX MICbKMX rpomMag, BigHOBMEHHI

notpeba B NOCUITEHHI 3B'A3KIB MiXK 3any4eHMMM [0 NpoLeciB
NPOCTOPOBOro PO3BUTKY (axiBUsIMU Ta CTBOPEHHI cTanoi
npodeciiHo-HayKoBOI Mepexi, sika 3Moxe 3abe3neunTn ak-
TyanbHy Ta B4YacHy anpobauitio HOBUX HAyKOBMX 3HaHb i
npakTuk. ModibHi iHiuiaTMBK NoYanu akTMBHO PO3BMBATUCH
3 BeCcHu 2022 p. nepeBaxHO B ropusoHTansHomy copmari
cnisnpadi. Hanpuknag, nocununack B3aEMOAiS apXiTeKkTyp-
HOI CniNbHOTU HaBkono HauioHanbHOI Chinkn apxitekTopis
YkpaiHu, 6yno cTBopeHO ypOaHicTMuHYy koaniuito Rozkvit,
wo ob'egHana dgaxisuiB, siki NpaLoloTb Hag BiAHOBMEHHSM
YkpaiHn 4yepes AmsanH, nnaHyBaHHA Ta gocnigxeHHs. lMe-
PEOPIEHTOBYETLCA HA MOTOYHI BUKINKM AISNbHICTb YKpaiHCh-
KX rpomaacbkmx opradisauin Urban reform, ReBuild,

MiCT, npodecinHomMy NpocsiTHULTBI. MMpodecioHanu, Lo Bu-
MylleHo nepebyBalTb 3a Mexamu YkpaiHu, iHiuioBanu
CTBOPEHHA ocepedkiB MixHapogHoro HeTBopkiHry UNUN,
PanforUkraine.

MpoTe, nonpu 3HayHy porib HU30BMX iHILIaTKB, SiKi Oil0Tb
poO3pi3HEHO, CTBOptoYM Hasy MpakTMYHOro AocBigy, Hay-
KOBa cninbHoTa ycBigomuna notpeby MOCUMIMEHHS iHCTUTY-
LiNHOT B3aeMogii B Mexax akagemidHOro HaykoBO-OCBITHbOMO
cepefoBuLa, SiKa Mae CNpOMOXHOCTI hopMyBaTn 3acaau
NMOTOYHOI Ta MaBYyTHLOT MOBOEHHOI BiOYyA0BU. AKTyanbHUN
gediunt ctanoi cnienpaui M yHiBepcuTeTamu y cdepi
NPOCTOPOBOrO PO3BUTKY — apXiTEKTOPIB, ypOaHICTiB, MiCbKMX
nnaHyBarnbHUKIB, MEHEIKEPiB, EKOHOMICTIB, KyrnbTypOroriB,

© MeseHueB KocTsiHTuH, JleBueHko Onekciit, FHaTiok Onekcin, Hagis AHToHeHKo, HaTanisi poBoTap, 2025
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

couionoris, ekonoris, reorpadis, reornoris, NOriCTiB — 3BYXYeE
MOXITMBOCTI 6araTOBEKTOPHOro MOAEMNOBAHHS Bi3il NOTOY-
HOro Ta MabyTHBLOro PO3BMTKY MICT i PErioHiB.

HasaBHi TexHornorii 06miHy iHdopmaLie Ta 3HaHHAMM
MiX 3aKnagamu BMLOT OCBITM B YKpaiHi HMHI He € ecbekTumB-
HUMK. HaBiTb y Mexxax ofgHoro nigpo3ainy (Hanpuknag, da-
KynbTeTy) HepiaKo BiACYTHE LinNiCHe ysABMEHHS Npo CNekTp
HayKoBUX [JOCMigXeHb, siKi 34IACHIOTL CNiBPOBITHUKK.
CTBOpEHHS po3ranyxeHoi Mepexi NPodeCinHO-OPIEHTOBAHNX
CalnTiB i eNeKTPOHHNX 6a3, AMmKMTanisauis HaykoBux axo-
BUX BWAaHb, BiOKPUTWIA OOCTYN OO0 AOKYMEHTIB 3axuCTiB
ancepTauiiHux pobiT He MOXyTb cTaTh edpeKTMBHMMMK Ge3
AiSNbHICHOrO (MPaKTUYHOrO) KOMMOHEHTA, KOMKW YYacHWKU He
NPOCTO CKMafalTb Ta HAKONUYYKOTh 32 NEBHUM MOPSIAKOM Ta
hOpMOI0 HAYKOBI 3HAHHS, ane CniflbHO CTBOPHOKOTD Lii 3HAHHS.

Y 2023 p. 3ano4aTkoBaHo crnisnpauto kadenpu iHdop-
MaLiiHUX TEXHOMOriN B apxiTekTypi KniBcbkoro HauioHanb-
HOro yHiBepcuTeTy OyaiBHMUTBA i apXxiTekTypu (3aBigyBay
kadbenpu npod. Banepin Tos6uy) i kacdbegpn eKOHOMIYHOI
Ta couianbHoi reorpadii KniBcbkoro HauioHanbHOro yHisep-
cuTteTy imeHi Tapaca LLieBueHka (3aBigyBay kadeapu npod.
KoctaHTuUH MeseHueB). Lleli Kpok cTaB noriYHUM nNpopoB-
XKEHHSIM iHiliaTuB, 3anoyaTkoBaHUX Nig Yac MiXXKHapO4HOro
dopymy "YkpaiHa nicna nepemoru: LUNSXM NpOCTOPOBOro
po3BUTKY", skuiA BiabyBcsi B Yxropopai 27—28 TpasHs 2023 p.
B YXXropOACbKOMY HaLioHanbHOMY YHiBepcUTETI. Y Mexax 3a-
xogy 6yno nignucaHo MemopaHnaym npo cnisnpauto Mix Ha-
LiioOHanbLHO CNINKOK apxiTekTopiB YkpaiHn Ta YKpaiHCbKM
reorpadi4H1MM TOBapUCTBOM, B SKOMY CriBnpaus BusHa4eHa
SIK KMoYoBa napagmrma HOBMX OCBITHbO-HAYKOBUX | MpaKTWY-
HWUX NigX0AiB, CNPSIMOBaHNX Ha NOCUTEHHST 3B'A3KIB MiXK chbaxis-
LaMK, 3any4YeHMU 0 NPOLECiB MPOCTOPOBOIO PO3BUTKY.

Memoro ctatTi € aHani3 ninoTHoI MixaucuunniHapHoi
cniBnpadi BUKnagaJiB i CTyAeHTIB yHiBepcuTeTiB, CnpsiMoBa-
HOi Ha cninbHe pO3B'A3aHHA OOCMIAHWULBbKO-MPAKTUYHMX
3aBAaHb i Mowyk edekTuBHNX opMaTiB Ta iHCTPYMEHTIB
B3aemogii Ans nigrotoBku dhaxiBuiB 3 apxiTekTypu, ypbaHic-
TUKM Ta MiCbKOrO NnaHyBaHHS.

Teopemuy4Hi ocHogu docnidxeHHs1. Cy4acHUin npoc-
TOPOBWI AU3alH i NnaHyBaHHA Aefani Ginblie cnupakTbes
Ha MiXgucuunniHapHy cniBnpauo, agxe CKnagHiCTb MiCb-
KOro cepefoBuLLa, a TakoX akTyarnbHi BUKIWKK i 3pOcTatoui
CycninbHi NOTpebun BUXoOATb 32 MEeXi KOMMNETEHLN OKpeMnx
cneuianbHocTen. EcbekTuBHE NpoOEKTYBaHHA MiCbKMX MpOC-
TOpIiB BMMarae iHTerpoBaHoro nigxoAy, 34aTtHOro BpaxoBy-
BaTW He nuwe (yHKUioOHanbHi, a W couianbHi, KynbTYpHi,
E€KOHOMIYHIi Ta eKONOrivHi YNHHUKK, HOPMYOUUN CNIPUATNNBI
YMOBM 4115 NOSIBY IHHOBALUIVHMX pilleHb.

Y UbOMY KOHTEKCTi MiKOUCLMMNNIHAPHICTL OXOMNIE K
BHYTPILLUHbOrany3eBy B3aEMOAII0 apXiTEKTOPIB, IHXEHEPIB i
OyaisenbHukiB Mix coboto (AEC — Architecture, Engineering
and Construction), Tak i cniBnpauto 3 reorpadgamu, couiono-
raMmuv, ekonoramu, eKoHomicTamu, paxiBLsiMM 3 TPAHCMOPTY
Ta 36epexeHHs1 iICTOPUYHOI | KynbTypHOI crnagwmHu. Bax-
nuBY porb Bigirpae cninbHa poboTta 3 ypbaHictamu Ta Mmic-
TONMaHyBanbHUKaMK, 3HAHHA SIKMX JonomaralTb OKpec-
NUTK cTpaTerii po3BUTKY MICT i perioHiB Ta BigCTEXUTU An-
HaMmiKy couianbHUX, EKOHOMIYHUX, KyNbTYPHUX Ta eKOomoriy-
HWX MpoLEeCiB Y MiCbKOMY pO3BMTKY. 3aBAsikvM Takii cnis-
npaui apxitektopu Ta ypbaH-gmsanHepn oTpuMyrOTb CUC-
TEMHe YSABIEHHS NPO MiCbKWUIA MPOCTIP K KOMMNIEKCHY CuC-
Temy, e B3aeMOAIloTb Moaun, pecypcu, iHppacTpykTypa Ta
npupooHe cepedoBulle 3 METOK OMTUMI3auii cTparerin
MiCbKOro pO3BUTKY.

HocnigkeHHs peanisauii NoAgibHMX MikaucumnniHapHMX
NPOEKTIB BXXe AaBHO € 06'EKTOM HayKoBOI yBaru, i B LbOMy
KOHTEKCTi (POPMYy€ETbCA OKpeMWUi [UCKYPC, MPUCBAYEHUN
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Teopii Ta MeToAonorii MixaucumniHapHoi cnisnpadi. 3Ha4Ha
YacTuHa OOChioKeHb 30CepekHa Ha BU3HAYEHHI KOHUEM-
TyanbHUX PamMOK Ta YTOYHEHHi BiAMiHHOCTEN MiX Pi3HUMM
dopmamu konadopaduii. Tak, po3pi3HATb MyNbTUAMCLMNII-
HapHiCcTb, 6araTonpodinbHy cniBnpauto, MiXkaucuunniHapHy
cniBnpaulo i TpaHcaucumnniHapHy cnisnpado, nigkpecnio-
104X BaXNMBICTb TpaHCOUCLMNAIHAPHMX PaMOK cnisnpaui y
KOHTEKCTi NpupoaoopiEHTOBaHOro AnsainHy ("nature-based
design" (NBD)) ans cranoro 6yaiBHMUTBa, BOgHOYAC akLe-
HTYIOYM yBary Ha OAHOMY 3 KIOUYOBMX BUKITUKIB — HeAOCTaT-
HbOMY PiBHi KOMYHiKaLii Mi>K HAyKOBMMW KOramu Ta iHOyCT-
pieto (Butt, & Dimitrijevi¢, 2022). MNpwn aHanisi mixgucuunni-
HapHOro An3anHy B iHPPACTPYKTYPHUX NMPOEKTax pobuTbes
BMCHOBOK NPO Te, L0 CMpaBXHs iHTerpaLis MoXxnvea nuiue
3a ymMOBM (POPMYBAHHSA CRiflbHOI CUCTEMU LIHHOCTEW i 3a-
6e3neyveHHs1 BiKPUTOI KOTHITUBHOI B3aemMogii MiX iHxeHe-
pamu Ta gudanHepamu (Hooimeijer et al., 2022). KoHuenuis
"HaBYaHHSA cniBnpawi Yepes camy cnisnpau” TPakTye Mix-
ancumunniHapHi 4OCNIAKEHHS sIK couianbHUIM NPOCTIp i3 BNa-
CHMMM enicTeMIYHUMN i CUMBONIYHUMYK BuMipamu (Freeth,
& Caniglia, 2019).

HaykoBuUi HaronowyTb Ha notpebi cucTtemMaTUyHOro
PO3BUTKY HaBUYOK cCriBrnpaLi, a He Ha NPUNYLEeHHi, WO Ui
HaBMYKM anpiopi NpuTamaHHi BCiM ydacHukam. [[onoBHOO
TEMOK JocnigXkeHb MikaucuunniHapHoi konabopauii €
came KOMYHikauis Ta (popMyBaHHS CMiflbHOr0 PO3YMiHHS,
aediunTt pobiT, NpUCBAYEHUX AWUCTaHLUIVHIA B3aemogii Ta
uncgposomy abo cepsicHomy pgusaiHy (Nguyen, &
Mougenot, 2022). OTxe, B HayKOBi CMiNbHOTI BXe iCHye
NEBHU KOHCEHCYC LLOAO0 HEOOXIOHOCTI PO3BUTKY KOMYHiKa-
Lii, dOpMyBaHHSA CMiNbHUX LIHHOCTEN i HAaBYaHHSA cniBnpawi
SIK cneumdivyHoi HaBnykM. BogHouac 6pakye yHiBepcanbHMX
pamok mopenen, siki 6ynu 6 ogHaKoBO 3aCTOCOBHUMMW AN
pi3HMX 3aBAaHb Y cdepi CTanoro MiCbkoro po3BuTKy.

EdekTnBHICTE MeTOO0MNOriYHMX pO3pOo6OK NiATBEPAXY-
€TbCS | MpakTUYHMMKM anpobauismn, SKki EMOHCTPYIOTb, LU0
MiKOMCUMNAiHapHI nigxoan MoXxyTb O6yTW 4ieBUMM IHCTPYMEH-
Tamu Ansi BUPILLEHHS peanbHUX 3aBAaHb. Tak, NpoBeaeHHS
MiXgucumnniHapHoi ansanH-mancTepHi (design charrette) y
dnopeHuii gano 3mory 3a B3aeMO/il akagemiyHoro cepefo-
BuWLLA, OpraHiB Bnaau, GisHecy Ta rpomMazCbKOCTi CUHTE3Y-
BaTW cknagHi ypbaHiCTU4Hi ymMOBM Ta 3anporoHyBaTtu pi-
LWEHHS, 34aTHI NiATPUMaTK Npouec yxBaneHHs NoniTMYHMX
piweHb (Neuman, Perrone, & Mossa, 2021). "Playful Design
Jams", iHHOBaUiMHWA dopmaT KONMEKTUBHOIO pPO3B'A3aHHS
npobnem y pamkax BrnpoBamkeHHs1 nmigxogy "4C's" (“critical
thinking" — kpuTU4He MucneHHs, "creativity” — kpeaTuBicTb,
"collaboration" — konabopaLuis, "communication" — komyHika-
L), AEMOHCTPYE BUCOKY eDEKTUBHICTb SIK MEXaHI3M reHepa-
Uil HOBMX pilleHb Yy MIiCbKkOMYy Ta couianbHOMY KOHTEKCTi
(Tang, Vezzani, & Eriksson, 2020).

He meHL! BaXXnBO KOMMOHEHTO PO3BUTKY MIXKAUCLMMN-
NiHapHOro NPOCTOPOBOrO AN3ariHy € 3MiHa OCBITHIX MPaKTUK,
ajxe came ocsitTa popmye oyHAaAMeHTanbHi nigxoan mam-
OyTHiX cpaxiBuiB 4O pPO3B'A3aHHA ckNagHWX Npobnem.

IHHOBaUii y HaBYaHHi BCe 4acTille OpPIEHTYITbCA Ha
NPOEKTHO-OPIEHTOBaHY Ta TpaHCAMCLMMNMIHAPHY NOriKy, Lo
nepenbavae poboTy CTYAEHTIB 3 peanbHUMK Npobnemamu,
yyacTb Yy MibKQUCUMNAIHAPHUX KOMaH4ax i HaBiTb cBigome
NPURHATTA PU3NKY, MOB'A3aHOr0 3 HOBATOPCHKMMU iAeAMMU.
Takui coopmat gae 3mory manbyTHiM crieuianictam BUXO-
ONTU 33 MeXi BY3bkKONpodecCiiHuX napagurm i HabyBaTtu
Jocsigy chiBnpadi, e KOXXeH yYyacHUK BignoBigae 3a nesHUn
acnekT ChinbHOro 3aBgaHHs, ane BogHo4ac iHTerpye cBoi aii
Y LUMPLLUNIA KOHTEKCT. Y pesynbTati opMyeTbCA 34aTHICTb
[0 NpaKkTU4HOi pobOTK Y CKNagHOMY CBITi, e e(PeKTUBHICTb
y Mexax nuiue ofgHiei npodecii ctae HegoctaTHLO0. OgHUM
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i3 KNOYOBMX HACHiAKIB LbOro OCBITHLOrO 3CyBY € PO3BUTOK
KPUTUYHOTO MWCMEHHS Ta KpeaTusHoOCTI. lNpoekTHi cTyaii,
Wo 06'eqHyI0Tb CTyAEHTIB Pi3HMX cneuianbHOCTeW, BUCTY-
narTb nabopaTopismMun KONEKTUBHOI TBOPYOCTI: BOHU CTUMY-
NIOTb ANBEPreHTHe (HeCTaHA4apTHE) MUCIIEHHS, pO3BMBa-
I0Tb aHaniTU4Hi KOMMNeTeHUi Ta BY4aTb He TiflbKU NPOMNOHY-
BaTM pilleHHs, a i NiggaBaTh IX CUCTEMHOMY aHanisy, pos-
rnagaTy 3 pisHUX NOrnsiAiB i WykaTv HeTPUBIanbHi LASIXM.
Came B ymoBax MiXauCUMNNiHApHOI B3aEMOAIT CTyOeHTH
BYATbCS FHYYKOCTi MUCINEHHS, SIKOT 3HAYHO BaXye JOCArTU B
pamMkax TpaavuinHuX AucUMniiHapHNX KypCiB.

He MeHLU cyTTeEBMM acnekToM € pO3BUTOK "M'SAKUX HaBK-
yok" (soft skills). YMiHHA edbekTMBHO KOMYHiKyBaTW, OpraHi3o-
BYBaTU CMiMNbHY OisANbHICTb, NpaLtoBaT B KOMaHAi Ta BUPILLY-
BaTW KOHIIKTU CbOrOAHI OLHIOETECS HE HXKYE, HXK TEXHIYHI
3HaHHS. 3 ornsiay Ha Te, Lo GiNbLUiCTb Cy4acHUX NPOEKTIB ne-
penbavatoTb GaraTopiBHEBY B3aEMO/I0, CaMe sIKiCTb KOMaH/-
HOI pOBOTM YaCcTO BU3HAYaE yCnix Yn HeBAady KiHLEBOro pe-
synbTaTy. OCBITHI NpaKkTUKK, AKi IHTErpytoThb Li acnekTn, dop-
MYIOTb BinbLl NigroToBrneHnx daxisuiB, CNPOMOXHUX 4O PO-
60T B pearnbHUX MiXXOUCLUMNITiIHAPHWUX KOHTEKCTax.

BopHouac edekTUBHE BUKNaAaHHst Takux KypciB noTpe-
Oye ocobnmBo 3BaxeHUx cTparerin. [locsig nokasye, LWo yc-
nilwHi ocBITHI hbopMaTy cnupaloTbCcs Ha NobyaoBYy AOBIpU
MK y4acHUKamu, 3anyvyeHHs A0 CnifbHOro 4OCBIAy W BUKO-
pUCTaHHSA KOMYHIKaLiHUX TeXHiK, SKi ChpoLuyoTb npoLec
B3aemMopo3yMiHHs. Cepep Takmx MeToaiB ocobnueo edek-
TUBHUMW BUSBMSIOTBCS KOHUENTyanbHe AiarpamyBaHHS
(kapTyBaHHSsI NOHATb) | CTBOPEHHS CMINbHOrO CMOBHUKA, LLIO
gornomarae gonatu 6ap'epu Mk pisHMMU NpodeciitHumm
KynbTypamu. MNMo3nTnBHUM e(heKTOM BiA3Ha4alTbCs TakoX
MoZAyInbHi 1 ribpuaHi nigxoan, Ae undpoBi iIHCTPYMEHTH Mo-
€OHYIOTbCS 3 MPaKTUYHMM NPOTOTUMYBaHHSM. Lle He nuwe
BPaxO0BYE Pi3Hi CTUMi HaBYaHHS, a 1 poBUTb OCBITHIN NpoLec
FHYYKILWMM Ta iHKMIO3MBHILIMM, Aaloyn 3MOry CTyAeHTam
BKIIOYATMCS Ha Pi3HNX eTanax NpoeKTHOI poboTu.

YHiBepcuteTcbki aum3aniH-cTyaii Ta ypbonabopatopii
MoCTYNoBO NepexoasaTb Bif iHOMBIAyanbHUX 3aBAaHb [0
rpynoBuxX MiXaUCUUMiHapHUX MPOEKTIB, Ae BUpillanbHUM
cTae 6anaHc Mix JOBIpOI0 Ta AOCTYMHUMW KOMYHIKaLiiHUMK
iHcTpymeHTamn (Bryant, 2021; Spruce, 2021). PoboTta 3
peanbHUMKU KeiicamMu [onomarae CTyAeHTam HaB4YMTUCS
npautoBaT 3 HEBM3HAYEHICTIO N NEPEHOCUTU AU3aNH-
HaBWYKM Y HOBI MPOECINHI KOHTEKCTU. Y 3B'A3KY i3 LM 06-
I'PYHTOBYETbCSA HEOOXIiOQHICTb NOEOQHaAHHS HaB4YaHHSA Ha OC-
HoBi npoekTiB ("Project-Based Learning" (PBL)) i3 TpaHcauc-
uMnniHapHUMK  NigXo4amu, HarofoLyYM, LU0 ChpaBXHS
TpaHcauCcLMNiHapHICTb BUMarae BigKpuToro nigepcrea, ro-
TOBHOCTI [0 Ppu3MKy Ta 3alry4yeHHsl LUMPOKOro Kona
cTerkxongepis, WO pyiHye 6ap'epu Mix akagemiuHow Ta
npakTu4Hoto chepamu (Jacoby-Volk, & Bar-Eli, 2021).

HaB4yaHHS Ha OCHOBI MPOEKTIB PO3rNAAAETLCS FK nnaT-
cdopma Ansa po3BUTKY OU3aNH-MUCIIEHHS Ta iHHOBaLUINHUX
komneTeHuin (Ge, & Wang, 2020; Warr, & West, 2020). Lle
nigxig epekTnBHO popMye HaBUYKU KOMEKTUBHOMO PO3B's-
3aHHSA Nnpobnem, ane BoAHOYAC BUCBITIIOE TPYAHOLL, 3yMOB-
NeHi pi3HMMKM MeTodonoriYHUMKU nigxogamu Ta npodecini-
HuMKn "mMoBamun" ydacHukiB (Ge, & Wang, 2020; Warr, &
West, 2020). IHTerposaHa ribpugHa nporpama, ska noeaHye
nekujii, komn'totepHi iHcTpymenTn, AR/VR ta 3D-mogento-
BaHHS, NPOAEMOHCTpyBara 3HayHe NigBULLEHHS NPOCTOPO-
BUX 34iOHOCTEN, WO € KPUTUYHO BaXKNMBUM A1 NMPOCTOPO-
Boro amsanHy (Porat, & Ceobanu, 2024). MoTeHuian BipTy-
anbHUX cepefoBULL, MOMSrae B TOMY, LLO BOHW He nuLle po-
3LWNPIOIOTb IHCTPYMEHTapii HaBYaHHSA, @ N CTBOPIOKOTbL MO-
XKIMMBOCTI ANsl iHTepakTUBHOI Bidyanisauii Ta konabopadii y
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3D-npocTopi, WO 3Ha4YHO MOKpallye MixaMcuuniiHapHy
B3aEMO/II0 B 0CBiTHbOMY npoteci (Feng, Gong, & Tian, 2023).

Monpu uncneHHi nepesarn, MixgucuunniHapHa cnis-
npausi Mae i CBOI BUKINWKW, MOB'A3aHi Hacamnepen 3 ynpas-
NiHHAM OWHaMIKOK B KOMaHfi. YneHn komaHau MOXYTb
MaTW Pi3HWUI piBEeHb NiArOTOBKM, BiAMiHHI OYiKyBaHHS YM Ha-
BiTb HECYMICHIi LiHHOCTI, WO YCKNagHE AOCATHEHHS Y3ro-
JpKeHocTi B po6oTi. [N YHUKHEHHSI HENOPO3YMiHb BaXINUBO
YiTKO BM3Ha4aTV poni Ta 30HM BiANoBiAanbHOCTI, @ TaKOX 3a-
6e3neyyBaTn Npo3opuii PoO3NoAin 3aBgaHb. He MeHW 3Ha-
YYLLIOI0 YMOBOIO € perynsapHa v edekTMBHa KOMyHikalis: 3a
il BiACYTHOCTI 3aMiCTb O4iKyBaHOI CUHEprii MOXe BUHUKHYTK
Xaoc abo KOH(IIKTW.

HaBiTb 3a yMOBM 3any4eHHs NpeacTaBHUKIB Pi3HUX Anc-
LUMNAiH pe3ynbTaTMBHICTb CniBnpaLi 3Ha4YHOK Mipoto BU3Ha-
YaeTbCs AKICTIO KOMYHikauii. KoxHa gucumnniHa mae Bnac-
HWI MOHATTEBUW anapaT, METOAM Ta HaBiTb NPOdECINHUN
XaproH, i AKWo Ui BiAMIHHOCTI 3anuwwalTbCa Henogona-
HUMK, MPOLIEC MEPETBOPIETLCS palle Ha napanernbHe
iCHYBaHHSI OKpPEMMX MiHin poBOTH, HiXK Ha iIXHIO CMpPaBXHIO
iHTerpauito. Came TomMy ocobnuBoi Baru HabyBae CTBO-
pPeHHS CMiNbHOro PO3yMiHHA 3aBAaHb | METOAiB Yepes BUKO-
pUCTaHHS IHCTPYMEHTIB Bidyanisauii, KOHUenTyanbHuX giar-
pam i po3pobKy y3romxeHoro CrnoBHuKa. Takui nigxig He
n1LIe MiHIMI3ye pUsuK KOHAMIKTIB, ane 1 3aknagae nigrpyHTs
ANsi BAHVKHEHHSA eDEKTUBHOI CUHEPTIi, AKa € rONOBHOIO LiiH-
HICTIO MDKOMCUMMITIHAPHOCTI.

CyyacHui NpoCTOPOBUI AN3aWH i CYyMiXKHI NPaKTUKX 3Ha-
YHOK MIpOK TPaHCKOPMYIOTLCA 3aBOSKM UUAPOBUM iH-
CTpyMeHTaM, SKi BUCTynawTb Yy poni "MoBKU-nocepegHuka"
MiX Ppi3HUMW ranyssamu 3HaHb. Hanpuknag, BUKOPUCTaHHS
iHpopmauiiHoro  mopgentoBaHHA  6ygisens  ("Building
Information Modelling" (BIM)) i xmapHux nnatcopm Aae
3MOry CUHXPOHi3yBaTW MPOEKTHI MoAeni, BiAcTexysaTu
3MiHM Ta aBTOMAaTM4HO NEPEBIPATU Y3rOMKEHICTb PilleHb.
Lle cTBOptOE MOXIMBOCTI ANS €(PEeKTUBHOI KONEKTUBHOI pO-
60TV HaBiTb TOAi, KONMU y4acHWkn nepebyBaloTb Y Pi3HMX
KpaiHax 4n YyacoBmMx nNosicax. TexHONMOrii TakoX BiAKPUBAKOTb
HOBI FOPW3OHTUN ANsi MPOrHO3YBaHHS: KOMaHAM MOXYTb MO-
JenioBaTtu cueHapii po3BUTKY, OLiHIOBaTW NOTEHUiNHI Hac-
nigKy pilleHb | 3MeHLLYBaTK KinbKiCTb NOMUIOK y peanisadii.
Takum 4mHoM, umdpoBa iHPaCcCTpPyKTypa NOCTYNOBO nepe-
TBOPHOETHCS Ha KIOYOBY NepeaymMoBY AF1S MOBHOLHHOT MixX-
OucumMnniHapHOT iHTerpauii.

Y HayKoBMX [OOCNISKEHHSAX 3HaYHy yBary npuaineHo
caMe TEeXHOSOorYHUM iHHOBaUisM y cdpepi cniBnpaui. 30k-
pema, mogenb Cloud BIM (CBIM) iHTerpye wTy4Hui iHTe-
NeKkT Ta oHTonorii Ana 3abe3neyeHHs CEMaHTUYHOI y3ro-
PKEHOCTI MiXK MOAEeNnsiMM PisHUX AMCLUMNNIH, WO gornomarae
ponatu npobnemu iHTeponepabenbHOCTi Ta KOPEKTHOrO Bi-
pobpaxeHHs am3anH-HamipiB (Sacks et all, 2022). MoTen-
uian BipTyanbHUX cepefoBull Ans NigTPUMKMA KOMaHOHOI
B3a€eMOogii 3aknageHo B iHcTpyMeHTax 3D-Bisyanisauii, aHa-
ni3y Ta NPURHATTSA pilLeHb y peanbHoMy Yaci (Feng et al, 2023).
IHTerpauis AR-TexHornorin i undpoBux NNaTgopM y HaBYanbHi
nporpamm Moxe ¢popmyBaT HOBWUI piBEHb MiXOMCLMMMIHAP-
HoI ocBiTHBOI B3aemogii (Porat, & Ceobanu, 2024).

MeTtoau

Mpuknagom mixamcumnniHapHOI cniBnpaui yHisepcute-
TiB € JONYyYeHHs CTYAEHTIB, O HAaBYaKTbCHA 3@ OCBITHLO-
HaykoBOK nporpamoto "ApxiTektypa OyaiBenb Ta cnopya”
(piBeHb MaricTp) y KniBcbkoMy HaLioHanbLHOMY YHIBEPCUTETI
OyniBHMLTBA | apXiTeKTypu, Ta CTYAEHTIB, L0 HABYaTbLCA
3a OCBITHBOI Mporpamoto "YpbaHicTvka Ta Micbke nnaHy-
BaHHA" (piBeHb 6akanaBp) KMiBCbKOro HauioHanbHOro YyHi-
BepcuTeTy iMeHi Tapaca LlUeB4yeHka, OO CMiNbHOrO BUKO-
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

HaHHSA NPOEKTY pereHepaLii panoHy MacoBoi XUTMNOBOI 3a-
6ynosu B Kvei (2023/2024 HaByanbHWI pik) Ta MPOEKTY pe-
BiTanisauii 6ibniotekn i NpocTopy HaBKOMO Hei y cenuii
Makapie Kniscbkoi obnacTi (2024/2025 HaB4anbHWIA pik).

YpbaHicTnyHa ocBiTa, 3a CBOEK CYTHICTIO MiXXAMCUMNIi-
HapHa, B YKpaiHi noyana po3smBaTUCA NULLIE HELLO0A4aBHO.
HeobxigHicTb po3pobkn Ta BNPOBaMKEHHSI B OCBITHIlA Npo-
Lec HOBMX OCBITHIX mporpam Oyna 3ymoBneHa, 3 OOHOro
©OKy, 3pOCTaHHsIM poni MiCT Ta yp6aHi30BaHNX TEPUTOPIN SK
OCHOBHUX LIEHTPiB EKOHOMIYHOI AiSNbHOCTI Ta NPOCTOPOBMX
3MiH, @ 3 iHWOro — 3pocTalyumM NonUMToM Ha daxisuiB i3
MICbKOro nnaHyBaHHS nicns pedopMu MiCLLEBOro camoBpsi-
OyBaHHSA Ta TepuTopianbHOi opraHisauii Bnagn (MeseHues,
MpoBoTap, & Macbko, 2024).

Y KuiBcbkoMy HauioHanbHOMy yHiBepcuTeTi ByaiBHMLTBA
i apxiTekTypu ypbaHicTM4Ha ocBiTa NpeacTaBneHa Kinbkoma
onuisiMu, Lo 3yMOBJIEHO ICTOPUYHMM PO3BUTKOM MiCTOOYiB-
HOI Ta apxiTekTypHO-OyaiBenbHOI ranysi we B paasHCbKUN
nepiog. ApxiTekTypHui dakynbTeT yHIBepCUTETY € OCHOB-
HUM MigPO34iNoM, MICIE SKOro € NiAroToBka apXiTeKTopIB i
Oun3anHepis, 34aTHMUX CTBOPHOBATWN CydacHi apXiTEKTYpHI pi-
LIEHHA, K NiABULLYIOTb KOMMOPTHICTL MPOXWBAHHS Ito-
AVHW, 3abe3neyvyoym Npy LbOMY MakcumMarnbHy peHTabenb-
HiCTb i npocToTy peanisadii (Mpo apxiTekTypHUN chakynbTeT,
2025). BiH npuiimae cTyaeHTiB Ha 6akanaBpCbKy OCBIiTHLO-
npodpeciiHy nporpamy 3a cneuianbHicTio "ApxiTekTypa Ta
MicTobyayBaHHA", MaricTepCbki OCBITHBO-HAYKOBI Nporpamu
"ApxiTektypa Oyaisenb Ta cnopya", "OusanH apxiTektyp-
Horo cepegoBuwa”, "MictobyayBaHHA" (CneuianbHocTi Ta
OCBITHI nporpamu, 2025). Y 2017 p. B YHiBEpcuTETi 3acHO-
BaHO akynbTeT ypbaHiCTMKM Ta MPOCTOPOBOro MNnaHy-
BaHHs, KM CTaB MOCNiAOBHUKOM (haKynbTeTy MicbKoro Oy-
AIBHMLUTBA, MPIOPUTETHNUM HanpsIMOM SIKOTO 3asiBIEHO 3a-
6e3neyeHHs MbXAMCUMNNIHAPHOIO NigXo4y A0 MnaHyBaHHS
Cy4YaCHUX HaceneHux NyHKTIB i MiCbKUX rpoMag, yrnpasriHHA
NPOCTOPOBMM PO3BUTKOM MOCENEHb, YAOCKOHANEHHs Cuc-
TeM MICbKOro rocrogapcrea, MPaBoBOro perynioBaHHs byai-
BesnbHOI Ta MicTobyaiBHOI AisnbHocTi (Mpo dakynbTeT yp-
GaHicTuku..., 2025). TyT HaBYatoTbCa CTyaeHTU 3a bakana-
BPCbKOK OCBIiTHbO-NpodecinnHot nporpamoto "Micbke 6y-
AiBHUUTBO Ta rocnogapcrtBo”, MariCTepCbKOK OCBITHbO-
npodgecirHoto nporpamoto "Micbke OyAiBHMLTBO Ta rocrno-
AapcTBO" Ta MaricTepCbKUMMN OCBITHBO-HAYKOBUMW Nporpa-
mamu "Micbke ByaiBHMUTBO Ta rocnopgapcteo” i "YpbaHic-
TVKa Ta NpocTopoBe MraHyBaHHA" (CneuianbHOCTI Ta OCBITHI
nporpamu, 2025).

MeToto 0CBiTHLO-HayKoBOiI Mporpamu "ApxiTekTypa 6yai-
Benb Ta crnopya" € nigrotoBka kBanighikoBaHux daxisuis
ANsi TBOPYOI NPOEKTHOT Ta HayKoBO-AOCAIAHOT AISNbHOCTI Y
cdepi apxiTekTypu Ta MicTobyayBaHHSs, naHawagTHOT apxi-
TEKTYpW, 34aTHUX NPOEKTYBaTN 06'€EKTU apXiTEKTypHOro ce-
peaosuLa, po3pobnAaTM NPOEKTU PEKOHCTPYKLUii ByAaiBens i
cnopyp, BUKOPMCTOBYIOHM Cy4aCHi TEXHONOTrii Ta maTtepianu.

Owvcumnnina "byaisenbHo-iHOpMaUiiHe MogeNtoBaHHSA
— TexHonoria BIM" ocBiTHbOT nporpamu "ApxiTekTypa 6yai-
Benb Ta cnopya”, Ha 6asi Akoi 6yno peanisoBaHo MiXyHisep-
CMTETCbKY CMiBMpaLto, Ma€ Ha MeTi CTBOPEHHS Ta BUBYEHHS
TEOPETUYHUX OCHOB i pernameHTiB NpaKkTUYHOI peanisauii
iHHOBaLiiHMX nNpoLeciB 3BeaeHHs1 OyaiBenb i cnopyn pisHo-
MaHIiTHOrO MpU3HA4YeHHs Ha OCHOBI BapiaHTHOro BubGopy
opraHi3auiiHo-TEXHONOrYHMX pilleHb (cnocobis) 3a TEXHO-
norieto BIM (Building Information Modelling)" (ByaiBenbHo-
iHpopmauinHe mogentoBaHHs..., 2025). Y «kypci "BIM-
TexHorori" BMKOPUCTOBYETLCS MOEAHaHHA MeToAiB BUKMa-
AaHHs, Wwo 3abesneyye KOMMNEKCHe OCBOEHHS Teopii Ta npak-
TUKM | FOTY€E CTyAEHTIB 40 pobOoTH B Cy4acHOMY apXiTeKTypHO-
6yaisenbHoMy cepepoBuLyi. JlekuiiHa yacTuHa 3abesnevye
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hopMyBaHHsi 6a30BUX TEOPETUYHUX 3HAHbL i NPOCECINHMX
ysiBrneHb. [pakTuyHi 3aBAaHHA BKNOYAOTb CTBOPEHHS KOH-
uenTyanbHuX i poboynx BIM-mogenen y pisHux nporpamax
(SketchUp, ArchiCAD, Allplan, Revit, Rhino+Grasshopper)
Ta 3aCTOCYBaHHA pearnbHUX KeNciB, 30kpema TpaHchopma-
Lito Micbkux abo CinbCbKUX TEPUTOPIN, CMiflbHE NPOEKTY-
BaHHSA XnTNoBux abo rpomazcekux byaisens. KomaHgHa
B3aEMOpis peanisyeTbcsa Yepes po3noAin ponewn i eneme-
HTU renMidikauii, wo iMiTyioTb pobOTYy apxiTekTypHO-
KOHCTPYKTOPCbKOro 61opo. |HTepakTMBHI MeToaM BKMtoYa-
I0Tb KONnekTnBHy poboty 3 MindMap, AvcTaHUinHWIA NOLUYyK
iHdbopmauii, 0broBopeHHs1 Ta MPUAHATTSA pilleHb y pearnb-
HoMy yaci. Lindpoea iHTerpauis nepegbavae poboTty B xma-
pHUX cepeoBuLLax Ta 06'eqHaHHA pe3ynbTaTiB Pi3HMX Mpo-
rpaMHMX MPOAYKTIB Yepe3 BigkpuTtui dopmat gaHux IFS
(Industry Foundation Classes — knacu, WO BMKOPWUCTOBY-
IoTbc  Ana  iHpopmauiiHoi mopgeni 6yaisni, Ta CDE
(Common Data Environment — ueHTpanidoBaHe uudpose
cepefoBvLLe AN YyNpaBniHHA NPOEKTOM).

Y KuiBcbkOMyY HauioHanbHOMY yHiBepcUTETI iMeHi Tapaca
LLleByeHka nepLunii Habip cTyaeHTIB Ha GakanaBpCbKy OCBITHIO
nporpamy "Ypb6aHicTuka Ta Micbke nnaHyBaHHs" 6yno 3pob-
neHo B 2018 p., a yepes pik — Ha MaricTepcbKy OCBIiTHbO-
HaykoBYy nporpamy "YpbaHicTuka Ta perioHanbHU po3Bu-
TOK". Mporpamu 3 ypbaHicTUKK, MICbKOro Ta perioHanbHOro
pPO3BUTKY, LLIO peani3yloTbCs Ha kadeapi EKOHOMIYHOI Ta co-
uianeHoi reorpadii KniBcbkoro HauioHanbHOro yHisepcu-
TeTy imeHi Tapaca LLleBueHka (6bakanaBpcbka "YpbaHicTunka
Ta Micbke nnaHyBaHHA" (YpbaHicTuka Ta Micbke nnaHy-
BaHHSA..., 2025) i marictepcbka "YpbaHicTuka Ta perioHanb-
HWIA po3suTok” (YpbaHicTvka Ta perioHanbHUiA po3BUTOK.. .,
2025)), boKycyloTbCs Ha NUTaHHAX OpraHiszauii MiCbKoro
NnpocTopy Ta NPOCTOPOBOrO PO3BUTKY MICT (iHTErpoBaHoro,
iHKM3MBHOrO, cTanoro Towo). CTyaeHTU HaBYalTbCA BU-
ABMATW, PO3YMITK Ta iHTEPNpeTyBaTN Pi3HOMaHITHI B3aEMO-
3B'A3KM B MICbKOMY NPOCTOPI, YNPaBnAT! MICbKUM i perioHa-
NIbHUM PO3BUTKOM, OBrpYHTOBYBATU YNPaBMiHCHKi PilLEHHS
LLIOA0 peBiTanisadii Ta pereHepauii MiCbkoro NnpocTopy.

MeTolo ocBiTHbOI nMporpamy "YpbGaHicTMka Ta Micbke
nnaHyBaHHA" € NiarotToBka daxisLiB 3 ypbaHicTUku, NpocTo-
pPOBOro PO3BUTKY MICT Ta perioHiB, MICbKOro Ta NpoCTOpO-
BOro nnaHyBaHHs, a axoBi KOMNETEHTHOCTI nepenbava-
I0Tb, 30Kpema, 34aTHICTb TpaHCOpPMyBaTU MICbKi Npoc-
TOpW, 3aCTOCOBYIOUM MPUHLIMMNW BiAHOBIEHHA Ta pereHepa-
Lii MiCT Ansa CTBOPEHHSA PYHKLIOHANBbHOIO, eCTETUYHOIO Ta
CTIIkOro Micbkoro cepegoBuwia (YpbaHicTuka Ta Micbke
nnaHyBaHHs..., 2025).

OucumnnniHa "Ypbonabopatopia 3. PereHepauis mict"
OCBiTHbOI Nporpamu "YpbaHicTuka Ta Micbke nnaHyBaHHS"
KuniBcbkoro HauioHanbHOro YyHiBepcuteTy imeHi Tapaca
LLleB4eHKa noknMKaHa 03HaMOMUTU CTYAEHTIB i3 KMOYOBMMMU
TEopeTUYHMMU MOorNsAaMy Ha pereHepadito MIiCT i npukna-
[amu Toro, K Ui Teopii BNNMBaloTb | NOACHIOKTb NPaKTUKy
pereHepaldii MiCbkux TepuTopin, 3ade3neuntu rmmbLue po3sy-
MiHHS dbaKTopiB, O NPU3BOAATL OO 3aHenagy MicT, nigxo-
[iB 00 NONITUKM BiOPOOXKEHHS MICbKMX TEPUTOPIN, po3pobku
BiAMOBIAHMX NPOrpaM i NPOEKTIB, @ TaKOX KOHMIKTIB, Ki MO-
XyTb BUHUKHYTW B npoueci ix peanisauii (Ypbonaboparopis
3..., 2024). BuknagaHHs 3AIACHIOETbCA 4Yepe3 po3rnsj
KOHKPETHUX KeWNCiB MPOEKTIB pereHepauii MicT, wo aae
3MOry 3po3yMiTu 0ocoOnMBOCTI Ta NpPoGneMHi MOMEHTH,
30Kpema couianbHO-KYSbTYPHi, MOMITUYHI Ta €KOHOMIYHi
acnekTn pereHepauii MiCbKMX TepuUTOpiIA, B3aEMOAIt0 pis-
HUX CTENKXONAEpiB.

Oncumnnina "Yp6onabopatopis 4. Miceki ny6nidHi npoc-
Topn" nepenbayae BMBYEHHSI KOHLENTyanbHWUX MiaXoAiB i
METOAMYHUX 3acaf AOCNiLKEeHHS MyGniYHMX NPOCTOpIB MICT,
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cyvacHux TpaHcdopMaLii Micbkux MybniyHUX MpocTopiB Ta
TEeHOEHUIN X PO3BUTKY Y KOHTEKCTi CTBOPEHHSA MiCTa Ans nto-
aen, "15-xsBunuHHOro micta", micta gobpocyciacTea, M'skoro
MICTa, a TaKoX BMBYEHHIO Cy4acHuX nigxopais Ao 6naroycTpoto
pi3HMX BUAIB Micbkux nybniyHux npoctopie (Ypbonabopa-
Topis 4..., 2024). BuknagaHHs 34iMCHIOETECA Yepes po3rnsg
KOHKPETHUX KeNciB pesiTanisauii nybniyHmx npocTopis micTa.

PesynbtaTtun

CniBnpaus 3a nepLunm NpPOeKTOM TpuBarna ABa CeMeCTpu
Ta nepegbavana OOCMIOKEHHS XWUTIOBOro pamoHy Tpoe-
wmHa B Knesi. [ins aHanizy 6yno obpaHo asa Asopw Ta npu-
nernui nyoniyHMik npocrtip. YBara byna 3ocepempkeHa Ha
pereHepadii nybniyHnx npocTopie i He nepenbavana aHa-
ni3y MopconoriyHnx 3miH y XWUTNoBi 3abyaoBi.

Bubip TpoewmHn 6yB 0Br'pyHTOBaHUIA TUM, LLO CTYAEHTH
KHYBA Gpanu yyacTb y MiXHapOHin nporpami NpoekTy
DAAD "Ukraine digital" (Ukraine digital..., 2025), oe B pam-
Kax cemiHapy npoTAroM ABOX CEMECTPIB pa3oMm 3i CTyaeH-
TaMu iHWKWX 3aknagiB BULLOI OCBITM OOCHIAXKyBanuM MiCbKy
PEe3NNbEHTHICTL TPbOX MiKpoparoHiB y Xapkosi, Ogeci Ta
Kuesi. B pamkax Uboro npoekty Oyno 3ibpaHo LUMPOKMIA
CMEeKTp AaHWX Mpo 3erneHy iHPpacTpyKkTypy, MOpdOnorito,
(yHKLOHanNbHe 30HYyBaHHS, MOBINbHICTb, KNiMaTu4Hy agan-
TUBHICTb | KPUTUYHY iHdpacTpykTypy. lMiacymkom poboTu
CTaB aHaniTUYHWUIA 3BIT, LLO BKNIOYaB KapTu, rpadivHi mate-
piann, SWOT-aHani3an Ta KoHuenTyanbHi npono3uuii. Pe-
3ynbTaTy poboTH CTYAEHTM Npe3eHTyBany nybniyHo B pam-
Kax NeKuiHoro Kypcy, opraHisaoBaHoro TexHiYHUM yHiBepcu-
TeTom  PenHnadg-Mdansuy  KansepcnaytepH-JlaHgay
(Lecture Series IV..., 2024). Llen 3BiT cTaB OCHOBOW Ansi

||
LA} BIMPLUS

KNUCA Kyiv - ITA - KNUCA_Arch-ITA-57_2024

%

Choose a saved selection

@ (]

[ lod200_2.3.2_Uexopeus

EAEREEEE SRR RN RN

[ tod300
I lod300_3.2_Ka

+ BUILDING STRUCTURE

T @

* KNUCA_ARCH-ITA-57_2024 @®

v-ITA- KNUCA_Arc... @
®

lod100_1.1PAGueHko BikTopia_KomapHius... @

Allplanbio:

lod1o

poboTY MiXXAMCUUMIIHAPHUX CTYAEHTCBKMX rpyn. YpbaHicTu
1 apXiTEKTOpW OTp1Manu matepianu sk BuxigHy 6asy 3 Moxnu-
BIiCTIO ii KDUTUYHO MEPEOCMUCIIUTY, AOMOBHUTM YN aganTyBaTu.

CTyaeHT npautoBany aBTOHOMHO Mif KePiBHULTBOM BU-
Knagadie. ApxiTeKTypHy rpyny nobyayBanu sk iepapxidHy
CTpyKTYpy: 6yno BubpaHo BIM-meHenxepa, BIM-koop-
AvHaTtois i BIM-mogenepis. byno 3anpoBagxeHo cuctemy
AybnioBaHHA 3aBAaHb, WO Aano 3mory cdopmyBaTth npak-
TUKN B3AEMHOrO KOHTPOIIO, NIATPUMKM Ta OeneryBaHHs 3a-
BAaHb. YpbaHicT BUCTynanu aHaniTukaMmu MicbKoro npoc-
TOopy i cdhopmyBanu BuxigHUM Habip AaHuX. ApxiTekTopu
npunmManu Ui aaHi y oopmi TEXHIYHOro 3aBAaHHs Ta po3po-
©Onsnm npocTopoBi pileHHs. Micns uboro ypbaHicTn nosep-
Tanucsa Ao npouecy BXe SIK eKCcriepTu-oLiHioBaYi, nepesipsi-
104N adeKkBaTHICTb pilleHb 3a [OMOMOrol MPOCTOPOBOro
aHaniay. lNpouec BkNtoYaB NOBTOPEHHS iTepaLin, 3a pesynb-
TaTamy SIKUX YTOYHIOBANMUCh MPOEKTHI piLLeHHS. TakuM YMHOM,
CTYyAEHTW He NPOCTO NPOXOAWIN KNacuYHUIN HaBYanbHWM LMK,
a Oynu 3aHypeHi B renmicikoBaHW npouec, Ae Aii KOKHOro
Manwu 3HaYeHHs ANs AOCArHEHHS CifbHOro pesynbTary.

Mnatdopmoto ana komMaHAHoi poboTu Byno obpaHo
Bimplus Bin Nemetschek Group, ne BIM-mogens npoekty
6yna peanisoBaHa B Tpu etanu: 1) LoD 100 — mogentoBaHHsi
HasiBHOro ctaHy; 2) LoD 200 — po3pobka yHKLioOHanbHOI
koHuenuii; 3) LoD 300 — peTanisauis 3 enemeHTamu 6naro-
ycTpoto, 3abynosu, o3eneHeHHsi (puc. 1). [HCTpymeHTapin
Bimplus aaB 3mory ypbaHnictam BigctexysaTtu poboTy apxi-
TEKTOpIB He TiNbKy NPV OpraHisadii CninbHWX 3aHSATb, ane n
Oe3nocepenHbO y Xmapi, Biamiyaroum npobnemHi, Ha ix nor-
nag, AiNSHKM Ta NPOMNMCYHOYN KOMEHTapi.

Nadiia Antenenko ~

Puc. 1. MpoexT pereHepauii nyoniyHux npocrtopis MikpopanoHy Ne 9 Ha BurypiBwmHi-TpoelwmHi y Kuesi,
peanizoBaHui CTyAeHTaMM Y CninbHOMY XMapHoMy cepegoBuili Bimplus Bia Nemetschek Group

CTygeHTn Manu 3mory B3aEeMHO BiABigyBaTu BiOKpUTUN
KypC neKuin 3 pereHepalii Micbkux TepuTopini npod. KocTtsH-
TnHa Me3seHueBa Ta nekuii npo ocHosu BIM-TexHonorii gou,.
Onekcis JleB4yeHka. YacTuHa CTyAEHTIB-apXiTEKTOPIB TakoX
BusBUNA BaxkaHHA AOMyYnMTUCL A0 YpGaHICTUYHOrO BOPK-
ony, opraHizoBaHoro KuiBCbkuM HauioHanbHUM yHiBepcu-
TeToM iMeHi Tapaca LleB4yeHka cninbHo 3 EAMHOGYp3bkum
yHiBepcuTeToM (Benuka BputaHis), skuin 6yno npucesiyeHo
NOBOEHHIN BiAGYOOBi XXUTNOBUX TepuTOpIi. BiagBigyBaHHS
umx 3axodis 6yno HeoboB'siskoBMM, ane Oyab-sika

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

iHiLiaTMBHA y4acCTb KOXHOrO CTyAeHTa peTeribHO BiAcTexy-
Barnach Ta BNfvBana Ha pesynbTaTt. Take CTBOPEHHS THy4-
KMX MOXITMBOCTEN yCepeaunHi Kypcy cnpusano hopMyBaHHO
y CTyAeHTiB BHYTPIWHLOI MOTMBAUii Ta BignosiganbHOro
CTaBfeHHs 00 HaB4yaHHsA. EdekTuBHICTbL Takoro nigxoay
MOXHa npoinCTpyBaTn Takow cutyauieto: konu BIM-
MeHekep LWBMAako 3000yB HeobXigHy KinbkicTb 6anis ans
OTPMMaHHS OLiHKW, BiH onepaTUBHO Nepeaas YacTUHY CBOIX
060B'A3KIB iHLIOMY CTYAEHTY, SIKMI OyB 3aLuikaBneHun y Bu-
COKOMY piBHI OLiHIOBaHHS npeamMeTa. Lle ctano edekTMBHOWO
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

hopMOto ANHAMIYHOrO YNpaBniHHA NPOEKTaMM Ta po3noainy
BigNoBiaanbHOCTi po60TN B KOMaHAI.

AHani3 pesynbTaTiB MbxaucumMnniHapHoi cnisnpaui 3a-
cBiguvB notpeby y nepernagi HaBYanbHWX Nporpam Takvm
YMHOM, LWO6 BOHM Manu Ginblue TOYOK NEPETUHY 3 IHWNMK
ancumunniHamy Ta nepegbadanu BigKpWTi MOXIMBOCTI 40 30-
BHILLHBbOI MiXyHiBEepcuTeTCbKol cniBnpaui. Tak, y Mexax
15 3aHaTb 3 Kkypcy "byaiBenbHo-iHpopMaLiiHe Moaento-
BaHHsi — TexHonorist BIM" y cTyneHTiB-apxiTekTopis He 6yno
MOXITMBOCTI fleTanbHO onpaLBaT TeMu, NoB'sa3aHi 3 ypba-
HICTMKOIO, KOHLIENTyanbHUM MPOEKTYBAHHAM Ta LNGPOBUM
MOLEIoBaHHAM, Tomy ©OaraTto iHdopmauii 6yno HagaHo
CTyAeHTam AN CaMOCTIHOrO OonpauoBaHHS.

3aranomMm pesynbTatu BNpPOBaJXEHHsI ypOaHiCTUYHOI
KomnoHeHTH y BIM-kypc 3acBigunnun eekTMBHICTb MiXauUC-
uunniHapHOro OCBITHLOrO Migxody Y NiaroToBUi haxiBuiB y
cchepi MpocTopoBoro po3suUTKy. Baaemopis i B3aemogonos-
HEHHs1 apXiTEeKTYpHUX Ta ypOaHIiCTUYHMX KOMNETEHTHOCTEN
cnpuanu hopmMyBaHHIO NPodecinHOi KynbTypu, OpieHTOBa-
HOI Ha KONEKTVBHE OMNpaLtoBaHHSA CKNagHWX 3aBAaHb, Kpu-
TUYHUI aHani3 Ta BignosiganbHe NPUNHATTS pilleHb. Y Takin
mMogeni HaB4YaHHs BIM-TexHonoriam gyHKUiOHYBano sk iH-
TerpauinHa nnatdopMa, sika 3abesneyyBana KoopauHalLito
KOMaHZHOI OisiNbHOCTI, CTPYKTYpOBaHiCTb pobounx npoLe-
CiB | pO3BUTOK HAaBNYOK cTpaTeriyHoi B3aemogii. OTprumaHunin
Joceig nigTBepauB noTeHuUian mMikgucumnniHapHmx dopma-
TiB ANS MNOCUIMEHHs1 NPAKTUYHOI Ta aHaniTUYHOI CKNagoBoil
apxiTekTypHO-MicTOByAiBHOT OCBITM Ta hOPMYBaHHSI FOTOB-
HOCTi ManbyTHix chaxiBLiB 4O pOOOTN B YMOBaX CKIAgHOCTI
Ta GaraTopiBHEBUX NPOGECIMHNX KOMYHIKaLLi.

Opyrun cninbHuin NnpoekT 6yno peanizoBaHo B paMkax
BeCcHsiHOro cemectpy 2024/2025 HaB4yanbHoOro poky. Lis
poboTa B npoueci peanisauii Habyna HeouikyBaHoro Tpa-
HcopMauinHOro xapaktepy Afs OCBiTHbO-NefaroriyHoi
NPaKTUKN, NO3HAYUBLUMCH SIK 3MICTOBHWM, TaK i MeTogo-
TNOTiYHMM 3pYLUEHHSM Y NigxoAax Ao NiaroToBKM ManbyT-
HiX cbaxiBuiB.

IHiLuiaTMBOIO OO0 NPOEKTY CTano pilleHHs BiginTK Bia
onpautoBaHHA MaclwTabiB BeNuKNx ypbaHiCTUYHNX TepuTo-
pi Ha KOPUCTb POBOTH 3 OKPEMUM apPXITEKTYPHUM 06'EKTOM
Ta MPOCTOPOM HaBKOMO HbOrO. K KeNC ANns onpautoBaHHSA
Oyno BnbpaHo OyaiBno Ta nNpunernuMn nyoniyHuin npocTip
anta4oi 6ibniotekn B ueHTpi MakapiBcbKoi TepuTopianbHoi
rpomagm y KviBcbkin obnacti. opmat onpautoBaHHsi oKpe-
Moi 6yaini obpanu 3 MeTO rMMGLLIOro 3aHYPEHHS Yy AeTani
NPOCTOPOBOro, (QYHKLIOHaNbHOrO, KOHCTPYKTUBHOIO Ta CO-
LianbHOro KoHTekcTiB. o cninbHOI po6oTn Gyno 3anpo-
LeHo cTyaeHTKy OakanaBpaTty Ta goueHTa kadeapu Oyai-
BeIbHUX KOHCTPYKLi Onera KanmukoBa 3 XapkiBCbKOro Ha-
LLIOHanbHOro YHiBEPCUTETY MICbKOro rocrnogapcrBa iMeHi
O.M. bekeToBa. ApxiTekTopka-gocnigHuust TeTsHa Pymi-
neLb BUCTYNWMa K eKCrepT 3 MicTonnaHyBaHHSA Ta opMy-
BaHHs1 6ibnioTe4HMX NpocTopiB.

3rigHo i3 po3pobneHMM 3aBAaHHAM apXiTeKTypHa rpyna
CTYAEHTIB Mana 3anponoHyBaTK Kiflbka KOHLIENLi PEKOHC-
TpyKuii abo kapauHansHoi nepebyaosm Gyaisni 6ibnioTeku,
TOAj sk rpyna ypbaHicTiB — gocniantu couianbHO-NPOCTOPOBI
noTpebun MicueBUX XUTEMIB i NPOCTOPOBUIA KOHTEKCT Tepu-
Topii. ocnigxeHHst ypbaHicTiB Manu yTOMHUTY NPUAHATI ap-
XiTEKTYPHI pilleHHS.

MpoTe GesnocepenHii BUi3g cTyaeHTiB y MakapiB Ha
MicLie NPOEKTYBaHHS!, 3HANOMCTBO i3 NpeacTaBHUKaMM rpo-
Maau BUSIBUNM HecrodiBaHe: BiAHOBMNEHHs 6ibnioTekn Bxe
Oyno mawxke 3aBeplueHe. Lien dhakT 4acTkoBO 3MICTUB BEK-
TOPp MPOEKTY, MPOTE He HiBENioBaB, a PO3LIMPUB MOTEHLian
Kewcy 3 nornsaay peanisadii HaBYanbHUX 3aBaaHb Kypcey. ig
Yyac nonbLOBOro AOCHiAXEHHS 3'acyBanocs, wo 6ibnioteka €
nuwe oAHUM 3 efeMEHTIB LWMPLLOT KyNbTypHO-coLUianbHOT
CTPYKTYpU UeHTpy MakapoBa, Lo TakoX BKoYae ob'ekTn
pekpeaLinHoro, OCBiTHLOro, aAMiHICTPaTUBHOro, MEMOpi-
anbHOro Ta iHMPaCTPYKTYpPHOro npusHayveHHs. Lle crtso-
puvno nepeaymoBM A5 PO3LUMPEHHS 3aBAAHHSA OO0 KOMINIIEKC-
HOro NEPEOCMUCIIEHHS BCI€T LLIEeHTPanbHOI YaCTUHM MicTa K
€OUHOro nNpocTopy (puc. 2).

Puc. 2. MonboBui eTan cninbHOro AocnigXeHHA cTyaeHTIB y cenuui MakapiB KuiBcbkoi o6nacri

Takum 4nHom, Byrno onepaTMBHO CPOPMOBAHO LWIiCTb
MyNbTUAMCUUNNIHAPHUX KOMaHA4, OO0 cknagy KOXHOi 3
AKUX YBINLLNK SIK apXiTekTopwu, Tak i ypbaHicTu. YpbaHictu
30Cepeaunncb Ha aHaniTUYHIA YaCTUHI, BUBYEHHI NPOCTO-
POBOro KOHTEKCTY Ta NoTpeb rpomMaam, a apxiTekTopy — Ha
po3pobLi apXiTEKTYPHO-NPOCTOPOBMX pilleHb. Baxnueo,
WO B paMKax cninbHoi poboTu BAanocb BNpPOBagUTU
NpUHUMNM KoMaHZHoT poboTn 3a BIM-cTpykTypoto cnis-
npadi BignosigHo o ctangaptie ACTY ISO 19650-1:2020
(OCTY 1SO 19650-1:2020, 2020), Wo € 03HaKOK SAKOCTI
OCBITHBLOrO NPOLIECY Ta OCHOBOI A11s1 NO4AnNbLLIOro BNpo-
BagkeHHs BIM-TexHonorii B apxiTekTypHo-GyaiBenbHy
rany3b. 3aBAsku Takin nobynosi, MpoekT HabysB puc

ISSN 1728-3817

NOBHOLIHHOT MixXgucuunniHapHoi cnisnpadi, Wo Moaento-
BaB pearbHi NpodeCiiHi NpakTUKN.

Tematuka rpyn oxonuna: a) 6ibnioteky Ta npunernuin
npocTip; 6) MonoapkHWI napk; B) 6yAMHOK KynbTypu Ta npu-
nerny TepwUTOpIlo; T) NNowy nepen CenUHOK Pafoto;
) MaHcbknii napk i3 HabepexxHo; e) MiCbKy iHdpacTpyk-
TYPY, sika noB'aA3ana BCi 00'ekTn B eguHy cuctemy. PoboTta
TaKkoX BKrovana obroBopeHHs1 MMTaHHA MeMopianisadii Ta
iCTOPUYHOT NaM'sTi B MiCbKOMY MPOCTOPI.

OBMexeHicTb y Yaci 1 Benukuin obcar pobotn 3 moae-
NOBaHHS Aanv 3aMory peanisyBaTtui BCHO MOAENb NOeTarnHo B
LOD100 ta LOD200. byno BupileHo ABi AiNSHKW aeTanisy-
BaTn o LOD 300 — Gi6nioTeky Ta MonogikHWi napk.


https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=89571
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diHanbHUM eTanom poboTK CTano NpeAcTaBneHHs CTy-
OEHTCbKMX npono3uuin 6esnocepefHbO NpeacTaBHUKAM
MakapiBcbkoi TepuTopianbHOi rpomMaaun, ski Manu 3mMory
BiapednekcysaTu, BUCIOBUTK CBOK AYMKY, 3anpOnoOHy-
BaTM MoganbluMi iMOBIPHUIA PO3BUTOK igen Ta dopm
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cnienpadi (puc. 3, 4). MNonpu akagemiyHMin xapaktep po-
00TwK, ii pesynbTaTy BUKNMKANM 3auikaBrneHicTb Ha Micue-
BOMY PiBHi, OCKifbK/M OKPECNUNN NOTEHLiNHI BEKTOPU Npo-
CTOPOBOro PO3BUTKY Ta PEKOHCTPYKLIT MOCTpaxganoro Big
BillHM cenuwa Makapis.

Q @ Nadiia Antonenko -

1
[

@ o

+ MODELS
» Bl finaua 2 (GiGnioTexa)
B [insuca 3 (Gyunokkynrype) ) ® @
» B Pinsvia s (Taps seniii)
+ B NinAska 6 Mpomaacskwinpoc... 45) ¥ @
» [l Monogixmii Napkmonens_1... ) 4 @
+ I Cwryauin 2 Bapiant 63 ainan... /5) # @
» B Cinspana Ge3 ANAHKA n e e

+ BUILDING STRUCTURE

3 T Q Search

v KNUCA_ARCH-ITA.57_2025
DnAnwa 2 (GiGnioTexa)

» Curyauin 2 BapiaHT Oe3 SinAHOK
finAnka 3 (GyAUHOK KYNLTYPH)
[inAHKa 6 [ POMELLCKAR NPOCTID

» MenonpkHI MapKk Mofent_15.05

inania 5 (Taps Benmii]

ORCNORCRONORONO}

» Cinbpaa Gea AinAHn

Puc. 3. MpoekT pereHepauii Mmepexi ny6niyHux npoctopiB cenvwa MakapiB KuiBcbkoi o6nacri, peanizoBaHui ctyaeHTamum
y cninbHoMy xmapHomy cepegoBuili Bimplus Big Nemetschek Group

KNUCA Kyiv- ITA - KNUCA_Arch-ITA-57_2025

e
LA} BIMPLUS

2 ©

Nadiia Antonenko ~

a5
[

Choose a saved selection

~ MODELS
+ | NinArka 2 (GiGnioTexa)

a

+ B [inia 3 (Gyansox xynsTypw)
A [inarica 5 (Maps senmond)

+ Bl Jinsvxa 6 Tpomancewmi npoc

+ @l MonoabkHiA MNapk Monens_1..

+ Il Curyauim 2 Bapiant 663 AnAH. ..

[CRGCRGRURURG RG]
A AR R RN
00000 0Q

4 Cinspana Bea ainausm

= BUILDING STRUCTURE

+ T Q search.

¥ KNUCA_ARCH-ITA-57_2025
» [linnxa 2 (GibnioTexa)
Curyayin 2 Bapiant Ge3 ginasox
LlinmHka 3 (GyIMHOK KyTLTYDH)
+ AinAkka 6 MPOMAACKKHA NPOCTIp
* MonoAHmiA (apK MOAGME_15.05
» [linaKa 5 (Mapk Benwe)

oNCRCRCNCRONORC)

» Cinbpaga bes ginas
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MeparoriyHa UiHHICTb NPOEKTY Monsrana He nuiie y pos-
BUTKY paxoBMX HaBUYOK, a 1 y (hOpMyBaHHi BignosigansHo-
CTi, BMiHHi npauloBaT B KOMaHAi, apryMeHTOBaHO 3axu-
LaT BNacHi piweHHs Ta 6paTtv OO yBary no3uuiio iHLWKX
cneuianictis. CTygeHTH 3acBoinu, WO NpOCTOPOBE MPOEKTY-
BaHHS — Lie He NnuLLe CTBOPEHHsI KpecneHb Yn 3D-moaenein,
a nepegyciM npouec KOMYHiKauii, y3rogkeHHs1 iHTepecis
BNACHOI eKCnepTHOCTI Ta BpaxyBaHHS BUMOI couianbHOro
KOHTEKCTy. BaxnmBoto pucoto Lporo kency 6yno takox 6a-
XaHHS 3 BOKy CTyAeHTIB NpodoBXuUTK cnisnpauto 3 Makapi-
BCbKOI rPOMazior Nno3a Mexamu 060B'siI3KOBOI HaBYarnbHOI
nporpamu. Lle npointoctpyBano rmuboky BHYTPILIHIO MOTU-
BaL,ilo i FOTOBHICTb A0 NPOECINHOT 3ary4YeHOCTi.

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

MpoexT y Makaposi nigTBepanB HU3KY KIKOYOBUX OCBITHIX
NpUHLMNIB: edeKTUBHICTb HaBYaHHS Yepe3 poboTy 3 pearb-
HYMW Kencamm; 3Ha4vyLLiCTb MPaKTUYHOIO 3aCBOEHHS MiXXANC-
LMnriHapHOi B3aEMOfji; AOLINbHICTb 3any4yeHHs CTYOEHTIB sK
aKTVMBHMX YYaCHUKIB MPOEKTHOrO MpoLecy; HEOOXiAHICTb rHyY-
KUX Mofenen B3aemMofii 3 nokanbHUMK CrifibHOTaMu.

Y nepcnektuBi nepenbavaeTbCsl MNPOLAOBXEHHS CiB-
npaui 3 MakapiBCbKOO TepuTopianbHOK rpoMagor Yy
2026 p., a Takox Ha eTani po3pobku iHWKnX bopmarTis B3ae-
Mogii ABOX kadeap i3 3any4eHHsM YKpaiHCbKUX | 3aKOPAOH-
HMX CTPYKTYPHWX MiApo3AiniB 3aknagis BuLOi ocBiTu. Lle
[acTb 3MOry He nuLie NornMMbuTy 3aBAaHHS OKPEMUX KypCO-
BMX MPOEKTIB, a 1 3abe3neunTtu ctanicTb npouecy obmiHy Ta
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

¢dopMyBaHHSA HOBUX OCBITHIX (POpMaTiB, IO CNPUSTUMYTb
KOMMMEKCHIN nigroToBui ¢haxiBuiB 3 apxiTektypu, ypbaHic-
TUKU Ta MICbKOTO NIlaHyBaHHS.

BapTo 3a3HaunMTu, WO YyXBaneHHs 3aKOHOMPOEKTY
Ne 6383 npo BHeCeHHs 3MiH Ao 3akoHy YkpaiHu "lMpo apxi-
TEKTYpHy AisnbHicTb" Ta "lNpo byaisenbHi HopMu", sikniA ne-
penbayae 060B'A3KOBE BNPOBaMKeHHs1 byaiBenbHOro iHop-
MauiiHoro mogentoaHHs (BIM-texHonorin) (MpoekT 3akoHy
npo BHeECEeHHS..., 2021), Bigirpae ponb NOTY)XHOro KkaTanisa-
Topa TpaHcdopmaLii OCBITHLOro cepegoBuLLa y cdepi Npo-
CTOPOBOro po3BUTKY. HOBI perynsaTopHi BMMOrM, 30Kpema
OO0 MPOEKTIB, AKi (hiHAHCYIOTBCS 32 paxyHOK AepXXaBHOro
Ta MicueBux OLOIKETIB, CTBOPIOIOTL HOPMATUBHUI iMnepa-
TUB ONS YHIBEPCUTETIB NEepernsiHyTV 3MiCT, CTPYKTYpY Ta op-
raHisauito nigroToBkyn daxiBuiB y Hanpsmax apxiTektypu,
6yaisHuuTBa Ta ypbaHictukn. BIM nepectae 6ytn cakynb-
TaTUBHUM TEXHOMNOrNYHUM IHCTPYMEHTOM i NOCTaE K cUcTte-
MOTBIPHWIN KOMMOHEHT NPOMECiiHOi KOMNETEHTHOCTI, iHTer-
pOBaHUI y CyyacHi Nigxoau 40 MraHyBaHHA, MPOEKTYBaHHS
Ta ynpasniHHA NPOCTOPOBMM PO3BUTKOM.

IHcTUTYUioHani3auis BIM-cTtaHgapTiB Bumarae nepe-
OCMUCIEHHS OCBITHIX TPAEKTOPIN: Bif iIHCTPYMEHTanbHo opi-
€HTOBAHOMO BWKIaAaHHsi MporpamHMX NakeTiB 40 opmy-
BaHHSI KOMMIEKCHUX LUDPOBUX, YNPaBRiHCLKUX Ta KOMYHi-
KaLiNHMX KOMMETEHTHOCTEN, LLIO OXOMNIOTb NOBHUN XUTTE-
BUIA LMKN 06'eKTa Ta MOro NPOCTOPOBUIA KOHTEKCT. Y LibOMYy
nnaxi BuknagaHHa Ta iHterpauia BIM y wupLui oCBiTHI KOH-
TEKCTW, HiXX y pamkax apxiTekyTpHo-OyAaiBenbHOi ranysi
AacTb 3MOry MOEAHATM apXiTEKTYpHE MPOEKTYBaHHS, iHXe-
Hepito, eKoHOoMiKy OyAiBHMUTBA, 3eMneynpaBniHHA, ynpas-
NiHHA NpoekTamu Ta ypbaHicTuKy.

3anpoBag)XeHHs Takoro nigxody akTyanisye nigroToBKy
HoBWx npodecinHux ponen BIM- ta CIM-meHenxepis, Lo
noTpebye BiAKPUTTSA cnewjiani3aoBaHNX OCBITHLO-NPOECIAHMX
Ta OCBiTHbO-HaAYKOBMX MaricTepcbkux nporpam abo mogep-
Hi3auii HasiBHUX 3riAHO 3 €BPOMNEWCHKUMU CTaHOapTaMMu.
OCBITHI yCTaHOBM ONMHSAOTLCA Nepen HeobXigHiCTo nornu-
OneHHsA cniBnpaui He TiNbkM Mix coboto, a i 3 NpeacTaBHK-
kamu Gi3Hecy, opraHamu MICLEBOrO CamMOBpsiAyBaHHsS Ta
MiXXHapOOHMMM ycTaHoBamy, o6 3abe3neynTn peneBaHT-
HICTb KOMNETEHTHOCTEN BUMYCKHWKIB Y KOHTEKCTi MOBOEHHOI
BiAOyOoOBW, iHTErpoBaHOro MPOCTOPOBOrO MiaHyBaHHA Ta
cTanoro po3suTKy roomag.

[unckycis i BUCHOBKMK

MepcnekTuBm MikgucuunniHapHOI cniBnpaui yHiBepcu-
TETIB B YKPAiHCbKOMY OCBITHBOMY CEPELOBMLLi € CTpaTeriuyHo
BaXXNMBMMU, OCOBNUBO B KOHTEKCTi NMOBOEHHOI BifOynoBM,
i 'PYHTYIOTbCS Ha HeOOXiAHOCTI iHTerpauii 3HaHb i NpakTUK
ONsl BUPILLEHHST KOMMMEKCHMX 3aBAaHb NPOCTOPOBOrO Po3-
BUTKY, peHOBaLlii apXiTEKTYpHOro cepefoBuLLa Ta MiCbKOro
npocTopy 3aranom. MixgncumnniHapHiCTb pPo3rnsaaeTbes
AK KMHOYOBa Mapaguvrma Ta BOAHOYacC Ai€BUN iHCTPYMEHT
ans opMyBaHHA cTanoi npodecinHo-HayKoBOI Mepexi.
BoHa cnpsmMoBaHa Ha nogonaHHa gediumTy cnisnpadi Mix
daxiBuaMK 3 apxiTekTypu, ypbaHiCTMKKM, MICbKOro nnaHy-
BaHHS, MiCbKOT €KOHOMIKM, COLionorii MicTa, CyCcninbHOI reo-
rpadii, LWo Aae 3Mory nepenTu Bif By3bkonpodinsHoro 4o
6araToBEKTOPHOrO MOZJEMOBaHHSI PErioHanbHOro Ta Micb-
KOro po3BUTKY.

MpoBeaneHe gocnigXeHHs MINOTHOI MiXXAMCUMMMIHAPHOT
cnisnpadi BUKnagadiB i CTyAEeHTIB YHiBepcUTETIB Y cdpepi Mi-
CbKOrO PO3BUTKY MiATBEPAUIIO AOUIMbHICTb BNPOBaOKEHHS
B OCBITHiI npouec 3acobiB NPOEKTHO-OPIEHTOBAHOIO HaB-
YaHH4A. EdekT B3aemogii Ta koMnniMeHTapHOCTI eKCnepTmamn
NPeACTaBHUKIB Pi3HUX creLianbHOCTEN NPU NOLLYKY pilleHb,
CrpsIMOBaHMX Ha PO3B'sA3aHHS pearnbHUX NPobrnem KOHKpeT-
HUX MICbKMX TepuTOpii, 3abe3neyye po3BUTOK KPUTUYHOIO

ISSN 1728-3817

NPOCTOPOBOr0 MUCINEHHS, MOCUNEHHST M'AKUX HaBU4oK (soft
skills) y pamkax komaHaHOi poboTw i CTiVikoi TpMBanoi Komy-
HiKauii NpoTArom cemecTpy/HaB4anbHOro PoKy, NMPURHATTS
KOMMPOMIiCHMX pilleHb. [MpoeKT pereHepauii MiCbKoi TepuTo-
pii BUCTyNae SK HaB4anbHa MoAernb AN BianpauloBaHHS
MexaHiaMiB nobynoBu MixaucumnniHapHoro gianory, cop-
MYBaHHS CMifIbHOTO PO3YMiHHSA Ta CRiNbHOI MOBW, BUPI-
LUEHHS KOHMNIKTHMX CUTyauin i BogHo4Yac ¢hopmyBaHHS
cTanoi Mepexi axisuiB, OpiEHTOBaHWX Ha iHHOBaUji Ta
KpeaTuBHi pilleHHS.

EdekTnBHMM hopmMaToM MixXAMCLUMNAIHApHOI B3aemogii
npv niarotoBui axiBuiB 3 apxiTekTypu, ypOaHicTMku Ta
MICbKOro MriaHyBaHHS € BUKOPUCTaHHS LMPOBMX iIHCTPYMEH-
TiB, 30kpema TexHonorii Building Information Modelling, wo
cTae 06'egHY04YNM MICTKOM MiXK OBI'pYHTYBaHHSAM KOHLENTY-
anbHKX NigxoaiB 40 BUKOPUCTaHHS/peHoBaLii MiCbKoro npo-
CTOPY Ta KOHKPETHUMW apXiTEKTYPHUMU i MiCTonnaHysanb-
HUMM pilLEHHSAMM, Aa€ 3MOry TecTyBaTH ifeil 3 ypaxyBaHHAM
pi3HOro CTyneHs Aetanisawii i TPMBMMIPHOI Bidyanisauii.

AHanis cnienpaui CTygeHTiB pi3HUX cheuianbHOCTEN Yy
pamMKax Ppi3HMX HaBYanbHWX OUCUWNIIH, ane CcninbHOro
NPOEKTY BUSIBUB i cnabki Micus, BpaxyBaHHA SIKUX OACTb
3MOry He TifnbKu NoninwmTy OCBITHIN NpoLec, ane 1 3anobirtu
BMHUKHEHHIO NpobrneMHUx cuTyaui npu peanisadii HabyTux
3HaHb i HABMYOK Yy MO3ayHiBEPCUTETCbKOMY MpodecinHoMy
cepenoBuLi. 30KkpemMa, Le CTOCYETbCsl MOAONaHHA HEBIANo-
BiQHOCTI LLIOAO CTYMEHs BMBYEHHsI 3acaj NpPOCTOPOBOro
po3BuTKy MiCT i BIM-TexHonori crygeHTamm pisHux cneuianbs-
HOCTEMN i pi3HMX OCBITHIX Nporpam. Y npoueci NinoTHOro Tec-
TyBaHHsI Takoi B3aemogii 0yno anpoboBaHo pi3Hi cueHapii
nepexpecHoOro neKuiHOro HaB4YaHHS, CaMOCTIHOro BW-
BYEHHS MaTepiany, B3aEMHOro HaBYaHHSA CTyAeHTamMu pis-
Horo ¢haxy ToLo.

Pe3ynbTatin LbOro 4OCNimpKEHHS Yepe3 HaBYaHHS € BaX-
nMBMM [pxepernom iHdopmauii, NoTpibHOI Ans OHOBMNEHHSA
CTaHOapTiB BULLOI OCBITK 3a cnewianbHOCTAMU, JOTUYHUMN
00 cchepm MiCbKOro po3BUTKY, apXiTEKTYpy Ta NPOCTOPOBOrO
nnaHyBaHHs.

HacTynHUm KpoKOM MiXKyHIBEPCUTETCbKOI Miaucuunai-
HapHOi cniBnpaLli MoOXe cTaTu CTBOPEHHS BiAKPUTOI HaB-
YanbHOi OHNarH-nnaTdopmu, sika 6 ana amory o3HaoMu-
Tnch i3 gocsigom KHYBA ta KHY imeHi Tapaca LUeBuyeHka,
Ta Moxe OyTn JOMNOBHEHa i PO3BMHEHA 3@ PaxyHOK iHLUMX
KoMGiHaLUin cnevuianbHOCTEN, OCBITHIX MPOrpam Ta yHiBepcu-
TETIB, K Y Mexax YKpaiHu, Tak i MibkHapogHoi konabopalii.

YHiBepcuTeTU sk nabopartopis Micta — Lie He Tinbkn me-
Tadopa, a gieBun nNigxig 40 NPOEKTHO-OPIEHTOBAHOIO HaB-
YaHHSA Yyepes MbKAMcUMNiHapHy B3aemogito, Ao peanisauil
OOCriAHMLBKOro NoTeHLiany yHiBepcuTeTIB Npy pO3B'A3aHHi
KOHKpeTHUX npobnem TeputopianbHWX rpomag, i3 3any4eH-
HAM KpeaTMBHOroO MOTeHUiany CTygeHTCbKOi Monogi, Ao
PO3LUMPEHHSI TPETBLOI MICii YHIBEPCMTETIB LLIOAO NOCUIEHHS
B3a€EMOIi i3 CyCcniNnbCTBOM i MICbKMMMK CMiNlbHOTaMu, 30K-
pema Ans BU3Ha4Y€HHs CriflbHOro 6aveHHs iXHbOro ManbyT-
HbOro Ta hOpMyBaHHS MIiCbKOrO rpoMajsiHCTBa.

BHecok aBTOpiB: KoCcTAHTMH MeseHueB — koHUenTyanisawis,
MeToAonNoris, HanucaHHs (nepernsg i peparyBaHnHs); Onekcin
JleBYeHKo — KOHUeNTyani3auis, MeToA0MOoris, HanucaHHs (neper-
nsaga i pegaryBanHs); Onekcin MHaTOK — kKOHLenTyanisawis, MeTogo-
noris, HanucaHHa (nepernsag i pegaryBaHHs); Hagis AHTOHEHKO —
KOHLlenTyanisaLisi, MeToA0Moris, HanMcaHHsi (opuriHanbHa YepHe-
Tka); Hatanis MNMpoBoTap — koHUenTyanisauis, MeTogonoris, Hanw-
CaHHS (opuriHanbHa YepHeTKa).

Dxepena diHaHcyBaHHA. Lle pocnigxeHHs He oTpumarno
XKOOHOTO rPaHTy Bif (PiHAHCOBOI YCTAHOBW B AepXXaBHOMY, KOMep-
LirnHomy abo HeKoMepLiiHOMY CEKTopax.
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THE UNIVERSITY AS AN URBAN LABORATORY:
LEARNING THROUGH INTERDISCIPLINARY INTERACTION

Background. In the context of wartime challenges in Ukraine, the need to establish a resilient professional and academic network has
become increasingly urgent. Such a network should ensure the timely testing and implementation of new scientific knowledge and practices aimed
at shaping the foundations for current and future post-war reconstruction. The purpose of this article is to analyse a pilot case of interdisciplinary
collaboration between university teachers and students, focusing on jointly solving research and practical tasks and exploring effective formats and
tools for training professionals in architecture, urban studies, and urban planning.

Methods. As an example of interdisciplinary university collaboration, the study examines the joint participation of master's students in the
Architecture of Buildings and Structures program at Kyiv National University of Construction and Architecture and bachelor's students in the Urban
Studies and Urban Planning program at Taras Shevchenko National University of Kyiv who collaborated on two projects: regeneration of a mass
housing area in Kyiv (academic year 2023/2024) and revitalisation of a library and its surrounding public space in the township of Makariv, Kyiv region
(academic year 2024/2025).

Results. The educational process was brought as close as possible to real professional practice. A gamified learning process ensured that
each participant's actions contributed to the collective outcome. The BIM platform Bimplus functioned not only as a technical design tool but also as
a means of effective real-time communication. This approach fostered team responsibility, independence, and motivation, preparing students for
professional work in the context of post-war reconstruction and in accordance with the principles of sustainable territorial development.

Conclusions. A pilot study of interdisciplinary collaboration among university lecturers and students in the field of urban development
has confirmed the effectiveness of integrating project-based learning tools into the educational process. The interaction and complementarity of
expertise from different disciplines in addressing real-life challenges of specific urban areas contribute to the development of critical spatial thinking,
the enhancement of soft skills, and the ability to reach balanced, compromise-based decisions. An effective format of interdisciplinary collaboration
in training professionals in architecture, urban studies, and urban planning involves the use of digital tools, particularly BIM technology.

Keywords: university, interdisciplinarity, city, space, revitalization, methods, BIM, project, Kyiv, Ukraine.
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STRATEGIC DEVELOPMENT PLAN FOR RURAL TOURISM BASED ON A CLUSTER MODEL
(EXAMPLE OF CHERKASY REGION)

Background. Modern rural development in Ukraine necessitates innovative solutions, as communities face demographic
decline and economic pressures. The implementation of tourism clusters has emerged as a promising mechanism for enhancing
local resilience and strengthening cooperation among key stakeholders. Collaborative Ukrainian-Estonian initiatives carried out
from 2021 to 2024 provide evidence of the positive impact of shared expertise, hackathons, and networking on shaping community-
based tourism strategies. These projects underscore the increasing significance of tourism in diversifying rural economies and
fostering a professional environment for sustainable regional development.

Methods. The research methodology combined social and economic-organisational approaches, which allowed for a
comprehensive assessment of communication processes and the potential for partnership interaction within rural communities.
Primary data were collected through surveys (over 250 interviews) and a hackathon, which provided an opportunity to test
hypotheses, evaluate the level of cooperation between stakeholders, and identify opportunities for forming tourism clusters.

Results. This article discusses the modern transformations of rural territories within the context of the transition from a
productive to a post-productive development model, as well as the role of tourism in these processes. It highlights the key
characteristics of rural areas and examines the range of tourism and recreational activities that contribute to the attractiveness of
rural spaces. It is shown that the development of rural tourism contributes to economic diversification, the preservation of cultural
heritage, the strengthening of social cohesion, and an improvement in quality of life. At the same time, the sector's limitations are
outlined, including its fragmentation, lack of competencies, and limited financial resources. Based on the results of stakeholder
surveys and a practical hackathon in the Cherkasy region, key challenges and strategic opportunities for the development of rural
tourism are identified. The effectiveness of a cluster approach for uniting businesses, communities, authorities, and educational
institutions to create a competitive tourism product is demonstrated. The importance of international experience, particularly
Estonian, for enhancing institutional capacity and the sustainability of regional tourism clusters is emphasised. The article offers
strategic guidelines for the development of rural tourism as a tool for sustainable territorial development in Ukraine.

Conclusions. The transformation of rural tourism is only possible through stable cooperation among all participants, based
on mutual trust and respect. The cluster approach serves as a key mechanism for development, capable of ensuring economic
diversification, preserving cultural heritage, strengthening social cohesion, and creating a competitive and sustainable tourist region.

Keywords: rural tourism, cluster approach, tourist clusters, development of rural areas, economic diversification, Cherkasy
region.

Background

Modern challenges faced by rural areas of Ukraine,
particularly depopulation, economic decline, and limited
access to investment resources, require new approaches
to rural economic development. One of the promising
ways is the implementation of cluster strategies, which
enable the combination of efforts from local communities,
businesses, government bodies, and educational
institutions to achieve synergy in the development of
priority industries. Tourism, particularly in rural areas, is a
powerful driver of economic growth, capable of stimulating
the creation of new jobs, the development of
infrastructure, and the preservation of cultural heritage.

An example of the importance of establishing
communication, developing regional networking and
cooperation, sharing experiences, and implementing a
cluster-based approach to rural economic development
through tourism is represented by two joint Ukrainian-
Estonian projects carried out by the Department of Country
Studies and Tourism of Taras Shevchenko National
University of Kyiv in cooperation with Tallinn University.

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

Between 2021 and 2023, the Department of Country
Studies and Tourism at the Faculty of Geography, Taras
Shevchenko National University of Kyiv, participated in the
Ukrainian-Estonian project "Improvement of Small Businesses
and Development of the University Education System through
Research and Promotion of Tourism Clusters in Rural Areas in
Ukraine." Project leader: Mart Reimann, Associate Professor
of Recreation Management at Tallinn University. The project,
financed by the Estonian Centre for International Development,
was launched in May 2021, and its fieldwork phase lasted from
December 2021 to March 2023. As a result of this work, a
round table entitled "Development of Rural Tourism
Clusters in New Realities" was held on May 12, 2023, in the
Red Building of Taras Shevchenko National University of
Kyiv. The event was attended by representatives of the
academic community, local authorities, entrepreneurs, the
Union for the Promotion of Rural Green Tourism in Ukraine,
and the Embassy of Estonia in Ukraine. The project's
research results and success stories were presented during
the event, demonstrating the flexibility and resilience of
entrepreneurship in Ukrainian rural tourism (Fig. 1, 2).

© Dovhan Nataliia, Reimann Mart, Tarabarova Inna, 2025
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Fig. 1. The expedition team together with the village
head, Mykola Kuryvchak. Zmiivka village, Kherson region.
The "Salt Road" cluster. It is a candidate
for the "Wine and Taste Roads of Kherson Region" cluster

In 2023-2024, cooperation between the universities
continued within a new project, "Diversification of Rural
Economies through the Network of Community-Based
Tourism Consultation Centres", also headed by Assoc. Prof.
Mart Reimann. The project organisers included the Estonian
Rural Tourism Association, the Estonian Centre for
International Development, and the Union for Promoting
Rural Green Tourism in Ukraine. The project covered seven
regions of Ukraine — Zaporizhzhia, Dnipropetrovsk, Kharkiv,
Sumy, Zhytomyr, Cherkasy, and Kyiv — and united local
entrepreneurs, community representatives, local authorities,
educators, and scientists. The project's primary objective
was to develop a concept for a network of community-based
tourism consultation centres, based on the members of the
Union for the Promotion of Rural Green Tourism in Ukraine,
taking into account the best European practices for rural
economic diversification. The central focus was on
identifying needs, challenges, and opportunities for tourism
development. As part of the project, a series of hackathons
was held in each region, using interactive methods such as
brainstorming and participatory mapping to create "maps of
needs, problems, and solutions." The final hackathon
occurred on December 14, 2023, at the Kholodnyi Yar
National Nature Park (Ethnographic Complex "Dykyi Khutir"
(Wild Homestead), Buda Hamlet, Cherkasy region) (Fig. 3).
The event aimed to promote rural tourism, support economic
diversification, and consolidate civic, academic, and
business initiatives for economic growth in the post-war
period. Taras Shevchenko National University of Kyiv acted
as a partner and coordinator of the event. The Department
of Country Studies and Tourism, represented by Dr Nataliia
Dovhan (PhD in Geography) and student Inna Tarabarova,
was responsible for organising and moderating the

ISSN 1728-3817

Fig. 2. The expedition team together with Serhii Tolstikhin,

Horaivka village near Bakota, Khmelnytskyi region. May, 2022.

Serhii Tolstikhin is a community-based tourism development
expert, a member of the Union for the Promotion of Rural Green
Tourism of Ukraine, a communications coordinator
of the All-Ukrainian Initiative "Active Community", and the owner
of the green estate "Traveller's House" in Bakota

hackathon, developing its program, and preparing the final
report as part of the overall project documentation. The
project's culmination was the final training and conference
"Diversification of Rural Economies through Community-
Based Tourism", which took place on May 16-17, 2024, in
the Red Building of Taras Shevchenko National University
of Kyiv. Representatives of academic institutions, local
authorities, business structures, the Academy of Rural
Development, the Union for the Promotion of Rural Green
Tourism in Ukraine, and the Embassy of Estonia in Ukraine
attended the event. The conference presented the results of
the two stages of cooperation, increased awareness of the
role of tourism in diversifying the rural economy, fostered
partnerships between Ukrainian and Estonian experts, and
contributed to the formation of a professional network for
sustainable rural development.

The outcomes of these collaborative initiatives
strengthened academic and professional ties between
Ukraine and Estonia, laying the groundwork for further
research into sustainable rural development and community
well-being.

Methods

Effective communication is a key condition for successful
partnerships and the enhancement of local communities'
well-being. This study applied two complementary
approaches: social and economic-organisational. The social
approach involved analysing the socio-economic
transformations of small (rural) territories through the
strengthening of communication and the development of
network connections within the community, while the
economic-organisational approach focused on establishing
a partnership system among key stakeholders capable of
evolving into a sustainable cluster-based cooperation.
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Fig. 3. The final hackathon took place on December 14, 2023, at the Kholodnyi Yar National Nature Park
(Ethnographic Complex "Dykyi Khutir"), Buda Hamlet, Cherkasy Region

To implement the social approach, a survey was
conducted, which allowed the collection of primary data on the
state of communication, needs, motivations, and the
perspectives of stakeholders regarding the development of
local tourism initiatives. The survey results provided the basis
for a more in-depth analysis of partnership interactions.

To refine and expand these data, as well as to assess
the potential for an effective stakeholder partnership system,
a hackathon was organised. The application of the
economic-organisational approach during the hackathon
made it possible to evaluate the level of communication and
collaboration among communities, businesses, local
authorities, and the educational sector, and to identify the
potential for creating tourism and recreation clusters to
enhance the well-being of rural populations.

The survey was employed as a qualitative method for
collecting primary information, aiming to identify the views,
needs, motivations, and assessments of the target
audience. This method enabled the coverage of a broad
sample of respondents and the collection of meaningful
empirical data for further analytical processing. The
questionnaire consisted of 30 open-ended questions,
grouped into four thematic blocks: cluster cooperation, the
benefits of joint work within the cluster for its members, the
role of tourism in regional development, and the advantages
of cluster-based cooperation in developing a tourist
destination. This structure enabled a comprehensive
examination of participants' experiences, level of awareness,
expectations, and behavioural characteristics. The survey
was conducted in person during field expeditions, which
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enhanced the quality of communication and allowed the
researchers to ask clarifying questions in real time.

Within the research framework, more than 250 interviews
were carried out with rural tourism stakeholders across
various regions of Ukraine, providing a solid empirical basis
for identifying key development trends and regional
specificities. The gathered information formed the foundation
for developing general conclusions and recognising key
trends in development.

A hackathon was employed as an innovative,
qualitative, and practice-oriented research method aimed
at generating new solutions and gaining a deeper
understanding of the problem situation through group
interaction. Unlike the survey, this method engages
participants in active, creative work, allowing researchers
to capture their practical skills, decision-making logic, and
ability to collaborate effectively.

During the hackathon, participants worked on specific
cases, developing prototypes, ideas, and concepts to
address these challenges. This made it possible to gain
in-depth insights into how they perceive the problem, the
approaches they propose, and the barriers and opportunities
they identify in the process. Team discussions, project
presentations, and expert evaluations provided additional
qualitative material for analysis.

The use of the hackathon as a research method enabled
the testing of hypotheses formulated based on the survey,
the identification of innovative proposals and unconventional
solutions, and the assessment of the practical relevance and
applicability of theoretical models.
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Results

Modern transformations in rural areas are closely linked
to the shift from a production-based economy to a service-
oriented economy, which has generated new social relations
shaped by skills, qualifications, consumption patterns, and
civic responsibility.

We propose three key characteristics that define rural areas:

1. Population density and settlement size. Rural areas
typically exhibit low population density and are
predominantly characterised by natural or semi-natural
environments. In tourism, the appeal lies less in absolute
numbers and more in the contrast between visitors' urban
backgrounds and the rural experience they encounter.
Sparsely populated areas often attract tourists seeking
tranquillity, nature, and an escape from urban life.

2. Land use and economic activity. Traditionally, rural
economies have relied on agriculture, forestry, or resource
extraction. However, the distinction between rural and urban
economic activities is increasingly blurred, particularly in
developed countries. The decline of agricultural dominance

and the growth of service-oriented sectors, including
tourism, have created new economic opportunities. Regions
with marginal economies may derive greater benefits from
tourism development, while economically diverse rural
areas may rely less on it.

3. Traditional social structures. Rural communities are
often perceived as preserving traditional values, slower-
paced lifestyles, and stronger local cohesion compared to
urban societies. This perception can attract tourists seeking
authentic cultural experiences. When managed effectively,
tourism can support and sustain local traditions; when
mismanaged, it risks disrupting social structures and
undermining the very attractions that draw visitors.

The concept of "rural tourism" shares its origins with the
concept of "alternative tourism" and is similarly defined
through negation: it is non-urban (rural), not beach-oriented
(non-hedonistic), non-mass (individual or small-group), and
self-organised rather than packaged. Thus, the appeal of
rural areas extends beyond their landscapes and attractions
to include the types of tourism they offer (see Table 1).

Table 1

Spectrum of Tourism and Recreation Activities in Rural Areas
(Koroma, 2022, extended by the author)

Type of Tourism

Tourism and Recreation Activities

» Horseback riding
Active Tourism
tours)

« Village or city tours

« Hiking (trails, fitness paths, nature parks)

* Motor tourism (trail riding, all-terrain vehicles, car

+» Adventure holidays/desert trips
* Cycling and mountain biking

« Cross-country skiing

» Camping and survival trips

« Archaeology and heritage exploration
Cultural Activities | enterprises

* Museums and cultural centres
« Craft courses and workshops

« Visits to local industrial, agricultural, or craft

« Artistic expression workshops

* Folklore and traditional music ensembles

* Cultural, gastronomic, and thematic routes
* Local festivals and heritage events

« Fishing

Water-related * Swimming

Activities barges)

» Canoeing, kayaking, and rafting

* River and canal tourism (houseboats, narrowboats,

» Windsurfing and paddleboarding

* Speedboat racing

» Sailing

» Aquaparks and water-based entertainment facilities

Health-related
Activities

« Fitness and wellness tours

« Spas, wellness resorts, and rehabilitation centres

* Yoga and meditation retreats in nature
* Rehabilitation

« Relaxation in rural areas

and wildlife photography

"Passive" Activities | » Outdoor nature observation, including birdwatching

» Landscape and scenic viewing
* Picnicking and leisure in natural settings

« Light aircraft flights

Aerial Activities » Hang gliding and ultralight aviation

* Hot air balloon rides and aerial sightseeing

* Under natural conditions:
v" Rock climbing
v Orienteering
v" Hunting

Sports Activities

» Under constructed/modified conditions:
v' Tennis
v Golf
v" Low-intensity alpine skiing
v Adventure rope courses and zip-lining

* Rural sports festivals

Signature™ Events » Agricultural/agrarian festivals and fairs

* Local harvest celebrations and food fairs

Business and
Incentive Tourism

» Small congresses and conferences
» Corporate retreats and incentive trips

* Professional workshops and training events

The transition to a post-productivist rural landscape
represents a profound transformation of rural functions and
structures.  Traditional production-oriented activities,
primarily aimed at serving urban markets, are gradually
being supplemented — and in some cases replaced — by
activities focused on consumption, experiences, and leisure,
which urban residents increasingly value. Although
agriculture remains the main form of land use, it is steadily
losing its dominant role within the rural economy, society,
and political sphere, creating space for new sectors such as
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tourism, recreation, and cultural or creative initiatives. Post-
productivism is characterised by economic diversification,
pluriactivity, environmental awareness, dynamism, and
growing social heterogeneity. As a result, rural areas are
becoming increasingly diverse in terms of land use, social
composition, economic activities, governance structures,
and local authenticity.

Within this context, rural tourism has emerged as a key
aspect of post-productivist transformation, offering
substantial potential for sustainable territorial development.
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It contributes to local development by revitalising and
reorganising the rural economy, improving the quality of
life, and generating additional income in the agricultural,
craft, and service sectors through tourism activities.
Moreover, rural tourism allows communities to unlock the
economic potential of distinctive food production,
abandoned or historic buildings, unique landscapes, and
cultural assets. It creates opportunities for social
interaction between hosts and visitors, helping to mitigate
the isolation of remote areas and marginalised social
groups, while also fostering a re-evaluation of local
heritage, environmental resources, and rural identity. In
doing so, rural tourism supports development strategies
that aim to balance ecological, economic, and social
sustainability.

At the same time, rural tourism remains a relatively
fragile component of rural development due to several
constraints. Initial investments, business creation, and job
opportunities are often limited by the sector's small scale
and fragmentation, resulting in low returns on investment.
Successful development requires a wide range of skills and
competencies; yet, many rural entrepreneurs — including
farmers, small-town residents, and local officials — often lack
professional training in tourism management. Micro-
enterprises with limited financial capacity conduct most
activities, and access to capital is frequently scarce.
Additionally, the timeframe for achieving measurable
success is typically short, which further constrains the
sector's growth and stability.

Table 2 summarises the socio-economic, cultural, and
physical impacts of tourism and recreation on rural areas.

Table 2

List of impacts of tourism and recreation in rural areas and on rural areas
(Koroma, 2022, extended by the author)

T}Q:;g: Socio-economic Cultural Physical: Built and "Natural™
* Provides a source of new, alternative,
or additional income and employment
* Helps reduce gender and other social
imbalances
» Encourages collective community . . .
activity « Revitalisation of local culture g?ggigl;ti? rt]c;tt:;preservanon and
« Creates opportunities to retain * Fosters a sense of local pride, PSu orts the reconstruction and
population in areas that might self-respect, and identity reus?apof abandoned facilities
otherwise experience depopulation * Promotes intercultural exchange and . Promotes the conservation of
Positive | + Stimulates resettlement of territories understanding between visitors and o .
- . landscapes and biodiversity through
» Generates a general multiplier effect, residents . . )

. . sustainable tourism practices
though usually lower in rural areas * Encourages preservation and . Stimulates environmental awareness
» Enhances local entrepreneurship and | reinterpretation of traditional crafts, : ;

: . and education among residents and
small business development festivals, and folklore .
) visitors

« Improves local infrastructure and
public services (roads,
communications, healthcare, etc.)
« Attracts external investments and
stimulates local market growth
» Economic leakages
: tggilu‘r)rrl\fie r'g{:zﬂon * Destruction of natural habitats
. Distortion gf local employment « Litter, waste, and other forms of
structures » Distortion of local "culture" through its P?ﬂ:#i%ncon estion
» Deformation of the local housing commodification and artificial creation .S d of 9 . f
market of authenticity pread of new construction, often as

) . ) - extensions of existing settlements
» Reinforcement of perceptions + Destruction of indigenous culture . Overuse of natural resources

Negative | of women's employment as low-paid « Loss of traditional values and social (water, land, energy)
and part-time cohesion due to commercialisation . Visuél O||L,Jti0n §r¥d landscape
» Development complexes with weak « Conflicts between residents and P p
S p e . degradation due to uncontrolled

local economic linkages tourists caused by differing social
» Seasonal demand patterns norms or behaviours development.
« Overdependence on tourism * Increased risk of natural hazards due
as a singﬁ)e source of income to environmental mismanagement
* Inequality in the distribution of (e.g., erosion, flooding)
tourism benefits within the community

In the context of global trends, rural tourism and
recreation are shaped by several dynamic processes. Rural
tourism has become one of the fastest-growing segments of
the global tourism industry, reflecting the increasing
diversification of leisure preferences. At the same time, rural
territories are undergoing post-productive and post-
industrial transformations, where tourism often catalyses
sustainable rural development, necessitating the application
of strategic planning tools.

Rural tourism today plays a crucial economic role at both
national and regional levels. It is increasingly utilised as a
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means of constructing and projecting regional or national
identities — sometimes even without the direct participation
or consent of residents. As a result, tourism and recreation
have become central elements in policy discussions
concerning the development and preservation of rural
territories, shaping local development strategies.

Moreover, many rural regions are now deeply embedded
in national and international political and economic
networks. Growing mobility of people, goods, and
information can weaken the autonomy of local communities,
while the delocalisation of economic activities complicates
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the understanding of rural areas as homogeneous economic
regions. Rural spaces are also increasingly assigned
specialised functions — ranging from tourist destinations to
protected areas or development zones — forming new, often
non-localised networks. In many cases, these spaces serve
users who are not part of rural communities and may
function independently of traditional rural livelihoods.

Given these dynamics, rural space should be
understood primarily through the lens of its residents — as a
social entity where people interact and engage in activities
such as leisure and tourism. This perspective highlights the
importance of meticulous tourism planning and management
in preserving the character of rural communities and ensuring
their long-term sustainability and well-being.

Establishing effective communication among local
development stakeholders is a prerequisite for enhancing
community welfare, diversifying regional economies, and
transitioning toward a cluster-based cooperation model.
One of the most effective forms of socio-economic
interaction is the cluster approach, which is founded on the
principles of partnership, complementarity, and innovation.
Clusters are regional networks of enterprises, organisations,
and educational and research institutions, united by
common goals, shared resources, and territorial proximity
(Porter, 1998). Their operation fosters social capital,
encourages innovation, and strengthens collaboration
among participants, creating conditions for sustainable
economic growth within the region.

The cluster approach is particularly relevant in rural
development, as it integrates economic, social, and cultural
dimensions. For rural communities, clusters serve not only
as a tool to enhance the competitiveness of local businesses
but also as a mechanism for social integration, built on trust,
knowledge exchange, joint learning, and partnership
relations. The effective functioning of such clusters depends
on local resources, cultural heritage, and the natural
potential of territories, which together ensure their
uniqueness and long-term viability.

The strategy for establishing a tourism cluster
encompasses several key areas: developing general and
specialized tourism infrastructure; expanding a modern
hotel base; fostering a culture of hospitality as a prerequisite
for high-quality tourist services; strengthening the
partnership network among tourism stakeholders; creating
an integrated system for promoting the cluster's tourism
products; implementing innovative management practices
and coordinated marketing policies to improve service
quality and increase tourist flows; and establishing an idea
bank to initiate joint projects.

Applying a cluster-based approach to tourism and
recreational resources offers additional opportunities for
rural development. Natural landscapes, historical and
cultural landmarks, and traditional heritage can form the
foundation for recreational tourism clusters that integrate
communities, businesses, and government into a unified
development management system (Butler, & Hall, 1998).
Such cooperation not only stimulates economic growth but
also promotes ecological sustainability, strengthens local
identity, and enhances the well-being of rural populations.

Tourism within a cluster-based approach acts as a
powerful driver for the development of small and medium-
sized enterprises, contributing to job creation, strengthening
social ties, and supporting the emergence of sustainable,
self-sufficient communities. Although the concept of a
"cluster" is defined differently by various authors, most
interpretations emphasise several shared characteristics.
INNO Germany AG (2010) notes that clusters typically
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involve a geographical concentration of interconnected
companies that operate within the same region and within
the same industry or supply chain. These companies, as
Porter (1998) explains, share similar resources, markets,
and strategic orientations, and face comparable opportunities
and challenges. Another essential characteristic is the
existence of a critical mass of actors, resources, and
competencies, which ensures long-term cooperation and
attracts new participants; such a mass is assessed both
relative to clusters in other regions and compared to potential
cluster formations within the same territory (Andersson et al.,
2004). Equally important is the interaction among cluster
members, who simultaneously cooperate and compete,
maintaining continuous engagement (European Commission,
2008; Andersson et al., 2004).

Building on these foundational features, Porter and
Ketels (2009) and Ketels (2011) identify four determinants
of cluster success. They highlight the significance of
geographical proximity, which facilitates logical grouping
and resource integration, the presence of a sufficient
number of participants, the complementarity among cluster
members in terms of technologies, market segments, or
activities, and, crucially, the willingness of these members to
cooperate. Additional determinants have been outlined
through content analysis by GajSek and Kova¢ (2016), who
distinguish between external and internal factors. External
factors, which lie beyond the direct influence of cluster
management, encompass institutional support,
infrastructure development, labour force qualifications,
market maturity, competition, and demand conditions.
Internal factors, which can be shaped by cluster
management, include the formation of a shared vision and
strategy, identification of common priorities, development of
organisational structures and culture, and establishment of
shared information systems.

Researchers such as Lorleberg et al. (2010) stress that
trust among cluster participants serves as the foundation on
which all other success factors are built. Without trust, even
well-designed strategies or favourable infrastructural
conditions cannot ensure effective cluster functioning.
Therefore, creating strong communication channels and
fostering internal network relationships becomes a primary
condition for successful cluster development.

Clusters ultimately provide businesses with shared
benefits through integrated value chains and production
processes, facilitating collective learning, knowledge
exchange, and resource sharing. While natural resources
remain relevant for regional development, the ability of
clusters to generate added value and ensure
competitiveness in international markets is even more
decisive. As a result, strong and well-functioning clusters
enhance the socio-economic resilience of cities, regions,
and entire countries, forming an essential element of
territorial competitiveness.

In Ukraine, rural development policy, as defined in
Articles 403—-404 of Chapter 17, "Agriculture and Rural
Development," Section V, "Economic and Sectoral
Cooperation," of the EU-Ukraine Association Agreement,
focuses on strengthening cooperation between the parties
through gradual policy and legislative alignment
(Association Agreement..., 2014). This cooperation involves
fostering mutual understanding of agricultural and rural
development policies, facilitating the exchange of
knowledge and best practices to enhance the economic
well-being of rural communities, disseminating expertise
through training and information initiatives, supporting
innovation through research and agricultural advisory
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systems, and introducing effective policy support
mechanisms (Ministry of Agrarian Policy and Food of
Ukraine, 2024). As noted earlier, meaningful economic
outcomes can be achieved only when a stable and efficient
communication network is in place.

Over the past decades, Ukrainian rural areas have
experienced multiple transformations that were often
neither strategically oriented toward development nor
conducive to long-term success. As a result, many
residents have lost confidence in their own potential and
the prospects of their territories, which, in turn, has
contributed to increasing social isolation.

The analysis of a survey conducted among rural tourism
stakeholders reveals significant social and economic
challenges that shape contemporary rural development
processes. Respondents frequently reported a sense of
losing traditional identity and expressed concerns about
being marginalised in national decision-making structures,
which they perceive as increasingly urban-centred and
centralised. The findings indicate that social isolation in rural
areas is not an isolated issue but rather reflects a
combination of interrelated problems — unemployment, low
skills, low income, inadequate housing options, limited access
to healthcare, and family instability — that jointly contribute to
the broader phenomenon of social exclusion, a tendency also
highlighted in earlier studies (Roberts, & Hall, 2001).

Survey responses confirm that, unlike in urban
environments where marginalised groups tend to cluster in
dense neighbourhoods, rural exclusion is spatially
dispersed. Stakeholders noted that local housing problems
primarily relate to insufficient availability rather than poor
quality, while employment difficulties are more closely linked
to low wages and seasonal jobs than to persistent
unemployment. Many participants emphasised that long
distances to workplaces, educational institutions, and
essential services intensify the feeling of isolation. At the
same time, strong traditions of self-reliance within rural
communities often conceal the depth of social exclusion, as
external support is either undervalued or perceived as
unnecessary.

The findings underscore the need for rural development
policies that take into account these specific circumstances.
Stakeholders indicated that improving local well-being
requires incorporating rural realities into regional policy
frameworks, adopting indicators that adequately capture
rural conditions, strengthening community capacity through
targeted investments, and guaranteeing stable access to
essential services.

Survey participants also acknowledged the importance
of natural landscapes and cultural heritage for regional
development. However, they stressed that their value
depends on the ability to generate added value through
effective resource management, institutional support, and
adequate investment. According to respondents, tourism
and recreation represent viable tools for sustainable rural
development, capable of balancing economic growth with
the preservation of natural and cultural assets.

Results demonstrate that rural communities recognise
the need for more coordinated and strategic management of
their resources. Many emphasised that a cluster-based
approach could serve as an effective mechanism for
organising tourism and recreation activities. Well-structured
recreational clusters, as noted by respondents, would
enable more efficient use of local assets, strengthen
tourism's contribution to the regional economy, and enhance
territorial competitiveness. Stakeholders also pointed to
tourism's strong communicative and integrative capacity,
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emphasising its potential to stimulate collaboration
among small and medium-sized enterprises and to foster
closer partnerships between businesses and local
authorities — a trend consistent with observations by
Burns and Holden (1995).

The survey also reveals that integrating tourism into
broader rural development strategies is considered
essential. While respondents recognised that tourism alone
cannot eliminate social isolation, they noted that the arrival
of visitors and external perspectives often reshapes social
dynamics and revitalises rural communities, mirroring
patterns described by Roberts and Hall (2001). They also
emphasised that rural tourism should not be underestimated
or treated as secondary; its economic, social, and cultural
impacts should be fully integrated into planning and
decision-making processes. With appropriate marketing,
education, and interpretive programs, stakeholders believe
it is possible to maintain a balance between tourist
consumption and the preservation of rural authenticity.

Although concerns were expressed that sustainability
principles may limit short-term economic gains, many
respondents agreed that sustainable development provides
the only viable foundation for long-term growth and
community resilience. They emphasised that local interests
often conflict with sustainability requirements, underscoring
the need to consider tourism as part of integrated regional
planning rather than isolated projects. Stakeholders
supported the idea that tourism development must minimise
negative impacts while respecting the physical, social, and
cultural capacity of rural areas. This aligns with Butler and
Hall's (1998) observation that evolving rural environments
demand new frameworks for applying sustainability
principles to ensure long-term economic viability.

Overall, the survey results indicate that stakeholders
perceive tourism and recreation as crucial components of
rural development, capable of strengthening local
economies, fostering social cohesion, and promoting the
long-term sustainability of rural communities.

The survey analysis highlighted the significant potential
for developing partnership forms of work, while also
revealing several barriers related to communication and the
level of trust between stakeholders. To test these
conclusions in practice and assess the participants' ability to
interact effectively in real-world conditions, a hackathon was
organised in the Cherkasy region. The use of this format not
only deepened the understanding of cooperation
mechanisms and the potential for forming tourism and
recreational clusters but also enabled a comprehensive
assessment of the region's resource base.

An objective analysis conducted during the hackathon
allowed for the systematisation of Cherkasy's natural,
cultural, and infrastructural potential, as well as identifying
the roles of key participants in the tourism process and their
level of readiness for partnership. Thus, the hackathon
served as a practical continuation of the survey stage of the
research, laying the groundwork for the development of
realistic strategic goals and providing a starting point for
further strategic planning in the region's tourism and
recreation sector.

The Chyhyryn area, as part of the broader Cherkasy
region, offers a remarkable combination of cultural and
historical heritage, along with contemporary rural tourism
experiences. Travellers can stay on local farms or in rural
guesthouses, enjoy fresh, organic produce, and
participate in various hands-on workshops. Among the
most popular guesthouses are "Dykyi Khutir" (Wild
Homestead), U Pani Oli (At Lady Oli's), Dvi sestry (Two
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Sisters), Medova ferma (Honey Farm where guests sleep
on beehives), Pershyy parkan (First Fence), Zernolend
(Zernoland), U Hopaliv (At Hopala's), ta U Pani Tatyany
(At Lady Tania's).

The success of the cluster model depends on the
effective interaction of all stakeholders represented at the
hackathon. Each of them plays a unique and indispensable
role in the development of the tourism ecosystem.

Table 3

Stakeholder Roles in Tourism Development

Stakeholder Key Role in Tourism Development

Examples of Initiatives (based on the source)

A driving force behind the creation of

Local entrepreneurs . .
P tourism products and infrastructure

Establishment of the first green homesteads ("Stezhky Tarasa" / "Taras Paths").
Development of thematic complexes ("Zernolend", "Babusyna khatka" /
"Zernoland", "Grandmother's Hut").

Expansion of homestead networks in the Chyhyryn area ("Dyka sadyba" /
"Wild Homestead")

Initiators and generators of ideas;
custodians of authenticity and cultural
heritage

Local communities

Development of "thematic villages" ("Krayina Mamontlandiya" /
"Mammothland Country").

Intermunicipal cooperation (Buky and Kamianka communities).
Creation of local routes ("Krayina Mamontlandiya" / "Path to the Pearl")

Creating enabling conditions,
strategic planning, and infrastructure
support

Public authorities

Inclusion of tourism in the regional development strategy.
Development of the mobile app "Travel Cherkasy Region".
Financial support through regional programs

Ensuring the professionalisation of
the tourism sector through training
and expert support

Educational
institutions

Training specialists at higher education institutions.
Implementation of educational projects ("Rural Development Academy").
Organisation of seminars for all who are concerned

Source: author's own elaboration

Based on the conducted analysis and the results of
expert discussions between representatives of local
entrepreneurs, local communities, public authorities, and
educational institutions during the hackathon, it is possible
to identify the key challenges hindering development and
the strategic opportunities that need to be utilised:

Key Challenges:

e Insufficient development of infrastructure (quality of
roads, lack of public toilets, inadequate route signage).

e Lack of specialised knowledge and skills among
entrepreneurs in management, marketing, and securing funding.

¢ Limited access to financial resources, including favourable
loans and grant programmes for small businesses.

e Low level of coordination and communication among
interested parties, leading to dispersed efforts.

o Strategic Opportunities:

¢ Rapid growth in demand for domestic and green tourism,
driven by changing consumer preferences.

¢ Opportunity to utilise successful international experience
(notably Estonian) to build an effective cluster model.

« Significant potential for developing rehabilitation tourism
in the post-war period to aid the recovery of military and
civilian populations.

* Presence of active local leaders and successful pilot
projects that can be scaled across the entire region.

The conducted hackathon convincingly demonstrated
that the further development of rural tourism in the Cherkasy
region is impossible without transitioning from isolated
initiatives to a systematic and coordinated approach.
Participants reached a consensus that the foundation for
future actions should be a unified vision, mission, and
strategic direction, which will serve as a standard 'compass'
and bring all stakeholders together around a shared future.
During discussions, a common aspiration was articulated —
to transform the Cherkasy region into a recognisable,
competitive, and sustainable rural tourism destination that
attracts Ukrainian and international tourists, based on its
unique cultural heritage, partnerships, and local identity.
Participants emphasised that realising this vision requires
the pooling of resources and efforts from businesses,
communities, government bodies, and scientific institutions,
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which together can create and promote a comprehensive,
authentic tourism product capable of ensuring economic growth
in rural areas and improving the well-being of residents.

The results of the hackathon outlined clear priorities for
future development. Emphasis was placed on strengthening
the tourist flow by focusing on improving the quality and
diversity of offerings, as well as creating a cohesive regional
brand that effectively represents the cultural, historical, and
natural heritage of the Cherkasy region across various
markets. It was highlighted that tourism should become a
key economic driver, increase community incomes, and
create new jobs, thereby contributing to reduced migration
and a strengthened local economy.

Participants agreed that to achieve these results, it is
necessary to implement a comprehensive organisational
model built on a cluster approach. A vision of the cluster as
a holistic system was formed, where the rural economy
provides the foundation for gastronomic and agro-tourism
products, enterprises in the tourism sector form the direct
offer, the organisational and managerial centre s
responsible for strategic coordination, and the advisory-
communication segment ensures effective exchange of
information, knowledge, and resources. Participants
emphasised that the lack of coordination and specialised
knowledge today is one of the key barriers, which is why the
creation of a network of public advisory centres became one
of the most supported solutions. These centres were
considered as permanent hubs of professional support,
training, networking, and project coordination, as well as a
tool for the systematic promotion of the region.

Discussions at the hackathon also highlighted the need
to shift from isolated tourist attractions to comprehensive
integrated products that would encourage tourists to stay
longer in the region. It was proposed to develop thematic
routes, connect local initiatives into joint networks, scale up
the concepts of thematic villages, and create specialised
tours aimed, in particular, at psychological and physical
rehabilitation for different groups of the population.

Participants of the hackathon actively referred to
international practices, noting that the experience of
Estonian organisations and European approaches to
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certifying rural homesteads, presented by an Estonian
colleague during the event, can significantly enhance the
region's competitiveness. Considerable attention was given
to opportunities for attracting international grants,
educational programmes, and partnership exchanges that
can accelerate the implementation of best practices. Holding
such an event indicates that Ukraine is already actively
adopting Estonia's experience in the field of clustering to
improve the competitiveness and sustainability of rural
tourism. The collaboration between the NGO 'Union for the
Development of Rural Green Tourism of Ukraine' and Tallinn
University, along with the Estonian Centre for International
Development, has become a key channel for knowledge

transfer, enabling the adaptation of successful approaches
to the Ukrainian context. Adapting the Estonian model to
Ukrainian realities presents opportunities for implementing
innovative tools that focus on sustainable development,
network interaction, and promoting local brands. The
Estonian experience demonstrates that uniting dispersed
rural homesteads into cluster networks, with joint product
promotion, knowledge exchange, and the implementation of
quality standards, can be a key to the sustainable
development of rural areas. To outline the potential of such
an adaptation, Table 4 presents the main standard features
and differences between the Ukrainian and Estonian
clustering models.

Table 4

Main standard features and differences between the Ukrainian and Estonian clustering models

Criterion Estonia

Ukraine (Cherkasy region and overall)

Existence of a unified national cluster
Organizational level structure (ERTO) since 2000, coordinating
marketing and development

Clusters are formed locally; large cluster alliances exist
(e.g., the Ukrainian Cluster Alliance and the Union

of Rural Green Tourism of Ukraine), but coordination

at the grassroots level is insufficient

Involvement Active and institutionalised four-party Aspiration for a four-party partnership. Educators are
of education and partnership (business—government— involved in training and capacity building, but external
authorities community—education) support is often needed to establish effective communication
Focus on quality Own quality systems implemented, e.g., High-quality, sustainable, _a_nd ecologically tour_lsm products

. e are key factors of competitiveness, but centralised
and standards EHE ecological certification

standardisation systems require development

Mature cluster model with emphasis on
network-based organisation and
sustainability

Cluster
development stage

Emerging stage with search for effective models, transition
from isolated initiatives to a more structured sector

Mechanism for European programs (LEADER) and strong
cooperation support internal trust among participants

Introduction of a network of public tourism consultation
centres as a tool for forming network links and addressing
communication challenges

Source: author's own elaboration

Discussion and conclusions

The integration of the cluster approach into rural area
development strategies has confirmed its effectiveness as a tool
for the interconnected development of the economic, social, and
environmental dimensions of well-being. The tourism cluster
operates as a form of territorial and sectoral cooperation, bringing
together representatives of authorities, businesses, educational
and scientific institutions, and local communities to achieve
common goals of sustainable development.

The survey conducted as part of the research involved
over 250 stakeholders in rural tourism across various
regions of Ukraine. It provided an empirical basis for
assessing the state of communication, participants' needs
and motivations, as well as the level of interest in
developing cluster cooperation. The results confirmed the
presence of a high potential for strengthening network
interaction, a desire to improve the quality of tourism
services through standardisation and training, and a need
for additional financial resources, marketing support, and
educational initiatives.

The experience of the hackathon confirmed that establishing
effective communication between key stakeholders -
entrepreneurs, communities, government authorities, and
educational institutions — is a primary step towards organising
cluster cooperation. Even short-term joint initiatives contribute to
the development of partnership relations, trust, and mutual
understanding, laying the groundwork for creating networks
necessary for diversifying the rural economy.

At the same time, the research revealed systemic
challenges that limit the development of rural areas:
insufficient funding, a shortage of qualified personnel, a lack
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of strategic planning, and a low level of innovative and
educational potential. Participants of the hackathon
emphasised the need to improve access to financial
resources, develop business planning, and enhance
managerial competencies.

Based on the obtained results, key directions for further
discussions and strategic planning have been formulated,
including the institutionalisation of the partnership through a
network of advisory centres, the development of
comprehensive tourism products, the implementation of
standards and certification systems, and the active utilisation
of international experience and grant programmes.

The overall conclusion is that the transformation of rural
tourism in the Cherkasy region is only possible through
stable cooperation among all participants and a willingness
to share responsibility for the outcome. The cluster
approach, supported by professional assistance, integrated
tourism products, and international experience, is identified
as the most effective mechanism for development. The
successful implementation of this approach depends on the
level of engagement of each stakeholder — from estate
owners to regional managers — and their readiness to act in
partnership and based on mutual trust.

Therefore, the clustering of rural areas can become a
strategic tool for national and regional welfare policies,
creating conditions for economic diversification, increased
employment, the preservation of cultural heritage, and the
strengthening of social cohesion within communities.
Implementing these approaches allows the Cherkasy region
to realise its potential and transform into a sustainable,
competitive, and authentic tourist destination.
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CTPATETYHWA NNAH PO3BUTKY CIlIbCbKOIO TYPU3MY HA OCHOBI KITACTEPHOI MOLENI
(MPUKNAL YEPKACBKOI OBJACTI)

B c Tyn. CyyacHuii po3eumok cinbcbkux mepumopili e YkpaiHi eumazae iHHoeayiliHux piweHb, OCKilbKu 2poMadu cmukaromscsi 3 demozpa-
¢piyHUM cnadom ma eKOHOMi4YHUM mMUCcKoM. BnpoeadxeHHsI mypucmu4HUX Kiiacmepie cmasio nepcrieKmueHuUM MexaHi3MoM nid8uWeHHs1 JI0OKaibHoI
cmitikocmi ma 3miyHeHHs cnienpayi MiX K/Tr4Yo8UMU 3auikassieHUMU cmopoHamu. CninbHi ykpaiHCbKO-eCMOHChKI iHiyiamueu, peasizoeaHi 3 2021
no 2024 pik, ceidyamsb npo no3umueHuli ennue obmiHy doceidom, xakamoHie ma Mepexeaux 3axodie Ha ghopmyeaHHs1 cmpameaili po38UMKY mypusmy
Ha ocHoei 2pomadu. Lji npoekmu nidkpecsiroroms 3pocmaroye 3Ha4eHHs mypusmMy y dueepcudbikauii cinbcbKux eKOHOMiK ma cmeopeHHi npogeciti-

Ho20 cepedoeuuwa O51si CMasno20 pPe2ioHasIbHO20 PO3BUMKY.

M e T o A4 u . Memodonozisi docnidxeHHs1 NoeGHyesaa couianbHi ma eKOHOMiKO-op2aHi3ayiliHi nidxodu, wjo dasno 3mo2y ecebiyHO oyiHUMU npo-
yecu KoMyHikayii ma nomeHyian napmHepcbKoi 83aemo0ii 8 cinbcbKux 2pomadax. OCHO8HI OaHi 6yno 3i6paHo wisixoM onumyeaHsb (MoHad 250 iH-
mepe o), a makox nid Yac xakamoHy, wjo ae 3Mo2y nepesipumu 2inome3su, oyiHUMUu pieeHb cnienpayi Mix 3ayikaesieHUMU CIMopoHamMu ma eu3Ha-

qumu mMoxxnueocmi A5ns1 hopmMyeaHHs mypucmuYyHUX Knacmepie.
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Pes3ynbTaTu. Y cmammi o62080peHo cy4yacHi mpaHcghopmauii cinbcbkux mepumopiti y konmekcmi nepexody eid npodykmueHoi o nocmmnpo-
dykmueHoi Modesli po38umKy, a MaKkox posib mypu3my 8 yux npouyecax. BuceimneHo knroyoei xapakmepucmuku cinbCbKux patioHie ma npoaHarni-
308aHO crieKmp mypucmuy4HuXx i pekpeayiliHux 3axodie, Wo crnpusitoms npusabnueocmi cinbcbKkux npocmopis. lNokazaHo, W0 PO38UMOK Ci/lbCbKO20
mypu3My crpusie eKOHOMIYHil dueepcugbikayii, 36epexxeHHI0 KyJIbmypHOI cnadujuHu, 3MiyHEHHI0 coyianbHOI 32ypmoeaHocmi ma nosinweHHo sIKo-
cmi )xumms. BoOHo4ac okpecsieHo 06MeXeHHsI ceKmopy, 30KkpeMa lio2o ghpazmeHmauyito, 6pak kKomnemeHuyiti ma obmexeHri ¢hiHaHcosi pecypcu. 3a
pe3ynbmamamMu onumyeaHb 3ayikaesieHux cmopiH ma npakmu4Ho20 xakamoHy e Yepkachbkili o6y1acmi eu3Ha4eHo K/1r0408i 8UK/TUKU ma cmpameai-
4Hi MOXIUBOCMI Po38umKy cinbcbko2o mypu3smy. [lpodemMoHcmpoeaHo eghekmueHicmb KnacmepHo20 nidxody Ons 06'cOHaHHSA 6i3Hecis, 2pomad,
opzaHie enadu ma oceimHix 3aknadie G551 cmeopPeHHs1 KOHKYPEHMHO20 mypucmu4Ho20 npodykmy. [lidkpecneHo saxnueicmb MixXHapoOHo20 doc-
8idy, 30kpeMa eCmMoHCbLKO020, 0151 Nid8uUWeHHs1 iHcmumyUyiliHoOi crPOMOoXHOCMi ma cmaJsiocmi pe2ioHasIbHUX Mypucmu4YHUX Knacmepis. 3anponoHo-
8aHO cmpamegziyHi opieHmupu A51s1 Po38UMKY CiflbCbKO20 Mypu3My siK iHCmpymMeHmy cmasio2o mepumopiasibHo20 Po38UmKy 6 YKpaiHi.

B ucHoBku. TpaHchopmayisi cinbcbko20 mypu3my MoXsuea siuwe 3a yMosu cmabinbHoi cnienpauyi ecix y4acHuKie, ocHoeaHOi Ha 83a€MHill
doeipi. KnacmepHuii nidxid eucmynae sk K1ro4o8uli MexaHi3M po3eumky, 30amHuli 3abe3ne4yumu eKOHOMi4Hy dueepcudbikayito, 36epexxeHHs Kyb-
mypHoi cnaduwjuHu, 3MiyHeHHS1 coyiasibHOI 32ypmogaHOCmMi ma cmeopPeHHS KOHKYPEHMHO20 i cmasio2o mypucmu4yHo20 pPe2ioHy.

KnwouyoBi cnoBa: cinbcokuli mypusm, KnacmepHuli nidxid, mypucmuyHi Knacmepu, po3eumok CiflbCbKux mepumopitli, ekoHoMi4Ha dueepcu-
opikayisi, Yepkacbka obnacms.

ABTOpM 3a8BNSIOTb NPO BiACYTHICTb KOHMIKTY iHTepeciB. CnoHcopy He Gpanu yyacTi B po3po6neHHi AocnimKkeHHs; y 36opi, aHanisi un
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TRANSFORMATION OF SCIENTIFIC APPROACHES
TO THE STUDY OF TOURISM AND RECREATION SYSTEMS

Background. Territorial recreational systems (TRS) are a significant area of study in recreational geography, integrating
natural, social, and economic components to meet human needs for leisure, recreation, and tourism. The concept of TRS,
introduced by V. S. Preobrazhensky in the 1960s, has undergone significant evolution, reflecting the transition from a planned to
a market economy, where tourism has become a key sector. Contemporary challenges such as globalization, urbanization, the
growth of tourist flows, ecological constraints, and informatization necessitate a rethinking of TRS as a tool for sustainable
development and economic growth.

Methods. The research is based on the application of systemic and system-structural approaches, which allow TRS to be
viewed as integral geographical entities. Classification methods were used to distinguish types of TRS and their components, while
synthesis methods helped generalize the evolutionary stages in the development of TRS theory. The analysis considered current
trends such as sustainability, informatization, and commercialization of tourism, emphasizing an interdisciplinary approach that
combines geography, economics, and ecology.

Results. Thearticle systematizes the stages in the evolution of the TRS concept: from the early studies of the 1960s focused
on the social organization of recreation to modern integrated models that account for economic efficiency, ecological stability, and
global challenges. The key elements of TRS (recreationists, natural resources, infrastructure, management) and their interrelations
forming the spatial organization of the system are identified. A comparative analysis of models (by V. S. Preobrazhensky,
V. l. Paviov, L. M. Cherchyk, and I. V. Smal) revealed a shift from static structural approaches to dynamic functional-component
models emphasizing system—environment interaction. The main stages of TRS conceptual development were distinguished,
ranging from local planning models to the recognition of TRS as dynamic, open systems that form the basis for regional tourism
clusters. Modern trends such as the integration of sustainability, management, and marketing principles, as well as the necessity
of considering the regional specificities of Ukraine, are highlighted.

Conclusions. The concept of a territorial recreational system has evolved from a narrowly specialized geographical
notion into an interdisciplinary tool for regional management. Further development of TRS theory requires improving management
methodologies, integrating geoinformation technologies, and developing strategies to balance tourist flows and resource
preservation — especially in the context of global challenges such as climate change and urbanization. The study results can inform
the design of regional tourism development strategies.

Keywords: territorial recreational system (TRS), tourist-recreational system, recreational geography, geosystem, evolution
of concepts, systems approach, sustainable development, tourism, recreational resources.

Background

Territorial recreational systems (TRS) are a key object of
study in recreational geography, integrating natural, social,
and economic components to meet human needs for leisure,
recovery, and tourism. The concept of TRS was first
introduced by V. S. Preobrazhensky in the 1960s and has
since undergone  significant  evolution, reflecting
transformations in economic, social, and technological
conditions. From the planned economy of the Soviet period
to the modern market system, where tourism has become a
powerful branch of the tertiary sector, TRS have evolved
from local, socially organized entities into complex, dynamic
geosystems  interacting  with  global processes.
Contemporary challenges — globalization, urbanization,
increasing tourist flows, environmental constraints, and
informatization — demand a new understanding of TRS as a
tool for sustainable development, economic growth, and
social integration. This article systematizes the evolution of
scientific approaches to TRS, analyzes their key concepts,
and proposes recommendations for improving theory and
practice within the context of modern economic and
geographical development.

The aim is to systematize the evolution of scientific
approaches to TRS, analyze their key conceptual
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foundations, and develop recommendations for improving
both theoretical and practical aspects in line with current
economic and geographical realities.

Methods

A comprehensive set of methods was applied to ensure
a holistic analysis of the evolution of the territorial
recreational system (TRS) concept:

e Systemic approach — to consider TRS as integral
geographical formations integrating natural, social, and
economic components into a unified functional system;

e System-structural approach — to analyze the internal
structure of TRS, including key elements and interrelations
that define their spatial organization;

e Classification methods — to typify TRS and their
components, which allowed systematization of the diversity
of recreational systems by structural and functional
characteristics;

¢ Synthesis methods — to generalize evolutionary stages
in TRS theory development, covering both historical and
modern conceptual approaches;

e Comparative analysis — to contrast theoretical models
of TRS developed by different authors, identifying their
specific features, differences, and transformations of
scientific perspectives;

© Zapototskyl Sergii, Tyshchenko Svitlana, 2025
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o Interdisciplinary approach — to integrate knowledge
from recreational geography, economics, and ecology, thus
incorporating modern trends such as sustainability
principles, informatization, and commercialization of the
tourism and recreation sphere.

The application of these methods enabled systematization
of evolutionary stages in the development of the TRS
concept, analysis of its structure and functional
interconnections, and formulation of recommendations to
improve theoretical and practical management aspects in
the context of global challenges — particularly climate
change, urbanization, and the growth of tourist flows.

Results

Geographical systems represent a special type of
system, characterised by their spatial anchorage to a territory.
The notion of a "geosystem" was introduced by V. B. Sochava
(Topichev, 2001) in 1963 and was initially applied to
physiogeographical formations. Later, following numerous
scientific investigations, it was recognized that a geosystem
constitutes an integral geographical unity, grounded on the
close interconnection of nature, population, and economy. A
generalized component of any geosystem is spatial relations.
The application of systemic and system-structural
approaches enables viewing diverse processes, phenomena,
and geographical objects as geosystems. Geosystems are
distinguished by their reality or conventional nature into
object, subject, and abstract types (Topichev, 2001):

e Object geosystems: these possess a definite status (for
example, city, village, region, country) and formal boundaries,
which may be natural, administrative, historical, or cultural.

e Subject geosystems: these systems do not have strict
official boundaries. They are delineated via analysis when a
group of geographical objects share unique characteristics
and maintains closer, more intensive links among themselves
than with objects outside that group.

o Abstract geosystems: these are second-order models
(mathematical, cartographic) created for deeper analysis of
object and subject systems. They emerge through
formalization and simplification of real systems to study their
individual aspects.

The transition from real objects to abstract models is often a
multistage process. Initially, real objects (e.g. cities) are
represented as a system (the settlement system). Then that
system itself is regarded as a unified object for analysis, isolating
its individual parameters, which in turn may be represented as
new, even more abstract geosystems. The result of such
modelling may be, for instance, a comparative evaluation of the
quality of life across different settlement systems.

Key systemic relations in geosystems are those linkages
that shape their spatial organization and ordering. A central
direction in the study of geosystem structure is the analysis
of its territorial (spatial) structure. This is why geosystems
are often identified as territorial systems, emphasizing that
they belong to a special class of "earth systems", whose
main task is the investigation of spatial organization and the
analysis of territorial structures of various components of the
geographical envelope — natural, social, and economic.

Let us examine the fundamental principles:

e Complexity: any geosystem forms from elements. Its
building blocks may be components of the geographical
envelope or smaller (lower-level) geosystems.

¢ Interconnection: between these elements, there exist
diverse linkages. They may be deterministic or probabilistic
(stochastic) in nature, and can be either positive or negative.
Critical is the dynamics of interaction: direct linkage implies
cause-and-effect relationships (a certain action provokes an
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expected reaction). Feedback linkages reveal the system's
response to change and underpin its self-regulation.

o System-forming relations: although many linkages exist,
system-forming ones play a key role in defining essence. For
geosystems, these are relations that generate spatial order
and the organization of objects on the Earth's surface.

e Structural nature: each system has its own internal
architecture — a structure (in geosystems often referred to
as geostructure). This structure can be analyzed from
multiple viewpoints: morphological (shape), functional
(purpose), managerial, etc.

e Emergence: geosystems exhibit the property of
emergence: the whole possesses qualitatively new
properties not inherent in individual elements. These arise
from their interaction.

¢ Equipotentiality: geosystems also exhibit equipotentiality.
This means that the same geographical object may be
considered an independent geosystem (if one studies its
internal elements) or as a component (or subsystem) of a
larger, higher-order geosystem.

¢ Hierarchy: the property of equipotentiality directly leads to
hierarchical, multilevel organization of all geosystems,
where each level is a constituent part of a higher level
(Topichev, 2005).

The theoretical foundation of domestic recreational
geography is formed by the concept of territorial recreational
systems (TRS), which regard the spatial organization of
tourism and recreation as an independent object of scientific
inquiry. The methodological base of TRS is the
anthropocentric principle, according to which all structural
elements and interrelations in the system are subordinated to
human recreational needs. Based on this approach, principles
for evaluating recreational demand as well as criteria for
analyzing the necessary resources and infrastructure have
been formulated. It is noteworthy that the development of TRS
theory occurred during the pre-transition period, resulting in
an insufficient elaboration of the economic-management
component in its early versions. In our view, this gap has
caused many applied issues — including organizational and
informational ones — to remain unresolved.

Most scholars agree that TRS research has been
underway for over fifty years, beginning in the 1960s:

e The first stage (1960s-70s) is associated predominantly
with the works of V. S. Preobrazhensky and his followers;
the concept of "recreation system" emerges, and gradually
the territorial dimension is incorporated into studies of the
organization of recreational activity, ultimately giving rise to
TRS (territorial recreational systems).

e The second stage (1970s-80s) marks in-depth
investigations of TRS, system analyses of tourist regions
and specific locales, with increasing emphasis on the social
and planning aspects of TRS models.

e The third stage (1990s) sees radical shifts in
approaches within recreational geography: a gradual
transition of emphasis toward the tourism component,
resulting in the transformation of recreational systems into
tourist-recreational systems. The functional-structural
paradigm of TRS shifts its focus from social and planning
aspects to a commercial orientation and managerial-
economic approaches.

¢ The fourth stage (early 21st century to present) positions
TRS as a kind of geosystem — a set of recreation and tourism
elements united by spatial relations and linkages. New efforts
are forming to replace the term TRS with other territorial tourism
organization constructs — tourism cluster, tourism destination,
or tourist-type free economic zones, etc.
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The notion of a "recreation system" is fundamental in
studies of the recreation phenomenon, which later became
the foundation for the formation of a territorial recreational
system. According to the conceptual approach developed by

Professor V. S. Preobrazhensky in the 1960s, a territorial
recreational system is a complex, socially organized, and
partially self-governing structure in which the central role is
played by subjects of tourism activity (see Fig. 1).

- -
R

Gb — Governing bodies

Gr — Ghbhijlys rjvgktrb

Ts — Technical system (structures)
Gv — Groups of vacationers

Ss — Service staff

-——+ 3

———

external system connections

connections between subsystems

---------- ¥ control commands

—————m] » information about the status of subsystems

Fig. 1. Schematic diagram of the TRS (according to Preobrazhensky, 1975)

Source: (Arion, 2023)

The target function of this system is to optimally satisfy
the recreational needs of individuals, which entails the
coordination and integration of various components that
ensure optimal conditions for rest, recovery, and personal
development. The territorial recreational system (TRS) is a
socio-geographical system, heterogeneous in composition,
consisting of interrelated subsystems (...) and characterized
by both functional integrity (the state of subsystems is
determined by the overall function of the system) and
territorial integrity (Arion, 2023). The territorial recreational
system is a complex formation composed of several
interdependent subsystems, including recreationists and
tourists, natural complexes, the material base and
infrastructure, service personnel, and management authorities.

In our view, despite the anthropocentric approach —
innovative for its time — which focused on human needs, the
theory of territorial recreational systems (TRS) was
developed during the era of a planned economy, which
determined its key limitations:

e Formal humanism. Although the concept proclaimed a
focus on human beings, in practice, this principle often
remained merely declarative;

e Dominance of the administrative approach. In a system
claiming anthropocentrism, the key role in its creation and
functioning was assigned not to tourists themselves, but to
administrative bodies;

e Technocratic nature of the model. As later noted by the
author of the theory, TRS were interpreted more as technical
than as social systems. The factors of self-organization and
the role of recreationists themselves in these processes
were underestimated;

e Detachment from practice. The model had a weak
empirical foundation and excessive theorization, which
made it rigid and poorly adaptable to dynamic changes in
tourism and recreation;

e Limited spatial coverage. TRS were mainly viewed as
destination areas, while their functioning is inseparable from
the territories that generate tourist flows. Thus, the model
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did not account for the full complexity of recreational
interconnections.

In 1982, Yu. A. Vedenin proposed to classify territorial
recreational system models into two types: object-oriented,
where the main focus is on the territories receiving
recreationists, and subject-oriented, where the emphasis is
on people as consumers of recreational services and on
their places of residence as centers of demand formation.
The concept is based on the systemic approach developed
by V. S. Preobrazhensky and refines TRS models in terms of
their orientation. This classification is mentioned in later works
by O. O. Beidyk, O. O. Lyubitseva, and P. O. Maslyak, where
TRS models are adapted to Ukrainian realities.

Beidyk (1997) proposed considering TRS as a complex
of interrelated elements (natural resources, recreationists,
infrastructure, management) functioning within a certain
territory for recreational purposes (Beidyk, 1997). The
features of this approach are a concise and generalized
description oriented toward educational purposes. It is
based on Preobrazhensky's systemic approach, emphasizing
territorial organization, without a clear distinction between
"tourist-recreational" and ‘"recreational" systems, but
highlighting the spatial aspect. The study focuses on the
structure of the TRS (resources, infrastructure, recreationists,
management) without a deep analysis of economic or
ecological aspects. Its distinguishing feature is the simplicity
of definition, intended for a broad audience, without an
emphasis on sustainability or marketing.

Pavlov and Cherchyk (1998) approached the territorial
recreational system in a somewhat different manner. They
argued that the developed concept of TRS represents an
open socio-economic system, comprising complex,
interrelated subsystems. It is formed within a specific
territory and united by common activity aimed at using the
recreational potential of that territory (Pavlov, & Cherchyk,
1998). The set of elements in their model is similar to that in
Preobrazhensky's model, but with certain refinements
emphasizing their belonging to the system-geographical
approach (Fig. 2). The authors proposed a model of the
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TRS consisting of the following elements, interconnected by
direct and feedback links:

e Recreational resources and conditions (RRC): natural
and historical-cultural objects involved in recreational activity;

e Material and technical base (MTB): engineering facilities,
equipment, and other material resources necessary for the
functioning of the system (e.g., hotels, sanatoriums);

e Recreational infrastructure (RI): a network of facilities
and services ensuring access and comfort for recreationists—
transport, communications, etc.;

e Recreationists (R): the vacationers
consumers of recreational services;

e Service personnel (SP): employees providing these
services;

themselves,

MaTBRI

Iﬂl

e Management systems (MS): institutions and mechanisms
that govern the activities of the TRS.

In the interpretation of Pavlov and Cherchyk, the TRS is
a functional system characterized by structural integrity
(Pavlov, & Cherchyk, 1998).

It is characterized by the interconnection of its elements,
where the state of individual components is determined by
the social function of the system as a whole. However, the
differences between the models of territorial recreational
systems can be presented in a comparative table (Table 1).
The model of V. S. Preobrazhensky is considered classical,
while the model of V. I.Pavlov and L. M. Cherchyk
represents its refinement, providing a more detailed view of
the infrastructural component.

RCaR - recreational conditions and
resources
MaTBRI — material and technical
base of the recreational industry
RI — recreational infrastructure
R — recreationalists
SP — service personnel
MS — management systems
<« internal connections between
TRS elements

=> external connections of TRS

output

Fig. 2. Elements of the TRS (Pavlov, & Cherchyk, 1998)

Table 1

Comparative characteristics of TRS models (V. S. Preobrazhensky and V. |. Paviov & L. M. Cherchyk)

Comparison Criterion

Model of V. S. Preobrazhensky

Model of V. I. Pavlov and L. M. Cherchyk

Number of elements 5 main subsystems

6 main elements

1. Recreationists (vacationers)

2. Natural and cultural complexes
3. Technical infrastructure

4. Service personnel

5. Administrative bodies

Composition
of elements

1. Recreational resources and conditions (RRC)
2. Material and technical base (MTB)
3. Recreational infrastructure (RI)
4. Recreationists (R)

5. Service personnel (SP)

6. Management systems (MS)

Key differences
of the system

Considers the technical infrastructure as a single
subsystem that includes all man-made elements

Divides technical elements into two separate
components:

— Material and technical base (facilities, physical
objects)

— Recreational infrastructure (services).

This approach enables a more detailed analysis of
the system's functional and material aspects

Conceptual approach

recreational geography

A general theoretical model that laid the
foundations for the systemic approach in

A practical model that develops Preobrazhensky's
ideas and is applied to specific regional studies

Source: developed by the authors based on (Pavlov, & Cherchyk, 1998; Beidyk, 1997)

In the 2000s, V. Z. Savranchuk adapted the concept of
territorial recreational systems (TRS) to the modern conditions
of independent Ukraine, focusing on the sustainable use of
resources, regional planning, and economic potential. He
defined TRS as a unified territory with significant recreational
potential, encompassing a set of recreational institutions that
function through close production linkages and common
management structures, ensuring the efficient use of
resources. The author regarded TRS as a complex, managed
(partially self-regulated) social system that serves as an object
of study in recreational geography. It possesses a social
character and functions to meet the recreational needs of the
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population, with an emphasis on territorial integrity and
economic efficiency (Savranchuk, 2000).

Savranchuk emphasized that a TRS is not merely a set
of resources or facilities, but a dynamic geosystem
integrated into the regional economic complex. It achieves
the status of a system only when it satisfies the core
requirements of the model — interaction between elements
and functional integrity — and evolves under the influence
of external factors, such as the economy, demography,
and ecology. The researcher distinguished between a
recreational territory (any area with resources) and a
territorial recreational system (a system with interacting
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elements that meet the criteria of systemic organization).
His research laid the theoretical foundation for the
development of recreational geography in Ukraine,
focusing on behavioral stereotypes and regional models.
The proposed TRS model influenced later studies by
Maslyak (2008) and Skrypnyk (2021).

Within the framework of systematizing tourism and
recreational activity, Topchiiev and Tszinshen (2003)
developed one of the most detailed classifications of
territorial tourism and recreational systems. In their concept,
they identified three main types of such systems: organized
recreation, unorganized recreation, and tourism. Within
these categories, the authors distinguished 18 types and
10 subtypes of tourism and recreational activities.

TRS is conceptualized as a spatially organized socio-
natural system functioning within a specific territory to meet
the recreational needs of the population. It is not just an
aggregate of elements but a dynamic, managed geosystem
integrated into a broader territorial structure (region or
country), emphasizing the interaction between natural
resources and socio-economic processes. The authors
stressed that TRS is a core subject of recreational
geography, focused on the territorial organization of the
recreational economy, excluding closed or isolated facilities
(such as individual hotels or rooms).

In their research, Topchiiev and Van Tszinshen
highlighted methodological transformations in recreational
geography, where TRS is analyzed as part of the integral
geosphere (the socio-natural shell of the Earth). They
introduced elements of a monistic approach — emphasizing
the unity of nature and society — which differentiates their
concept from classical models of the 1970s-1980s. TRS is
not static but evolves under the influence of globalization,
urbanization, and environmental challenges, with an
emerging need for sustainable development (even though
the term "sustainability" was not yet dominant in 2003, it was
implied through environmental aspects).

According to these authors, TRS as an object of
recreational geography is not merely a descriptive model but a
tool for analyzing the territorial organization of the recreational
economy. They criticized traditional models for neglecting
system dynamics (e.g., the impact of economic crises of the
1990s in Ukraine), proposing instead an integrated approach,
where TRS is considered part of the Earth's landscape shell. In
studying TRS, they introduced modern methods such as
landscape modelling, spatio-temporal analysis, and ecological
stability assessment — precursors to GIS integration. They also
classified TRS across three spatial levels: local, regional, and
global, with particular attention to Ukrainian realities (the
Carpathians, the Black Sea region).

In her work, Lukianova (2004) conceptualized the territorial
tourism and recreational system (TTRS) as a complex system
oriented toward satisfying the social needs of society. Her
approach was functionally oriented, emphasizing the social role
of TTRS, which distinguishes it from economically or spatially
centered definitions proposed by other scholars (Lukianova et al.,
2004). Lukianova viewed TTRS not only as a collection of
physical objects (resources and infrastructure) but also as a set
of phenomena, including tourist flows, cultural interactions, and
social practices. She emphasized that TTRS exists to perform
recreational functions — therapeutic (sanatoria), sports (tourist
routes, mountaineering), and cognitive (excursions). Each
function corresponds to a particular type of TTRS (therapeutic,
sports, educational), which influences the organization of the
system (for instance, medical TTRS require higher infrastructure
standards due to the need for healthcare services).
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With the gradual transformations that occurred in the
socio-economic space, the structural components of
territorial recreational systems also evolved. Smal (2004)
proposed a shift in focus — from analyzing the structural
elements themselves to examining the economic and
geographical relationships that form the system (see Fig. 3, 4).
He emphasized that the key characteristics of TRS are its
relationships, which he divided into two main types:

e Economic-geographical vertical (intersystem) linkages:
these are the relationships between the TRS and its external
environment. Such linkages connect the recreational system
with elements of a higher level (for example, with state
administrative bodies, the country's transport networks) or
with other recreational systems.

¢ Economic-geographical horizontal (intrasystem) linkages:
these are the relationships among elements within a single TRS.
They ensure the functioning of the system as an integrated
whole, such as the interaction between recreationists,
infrastructure, and natural resources within a certain territory.

The author considers the TRS as a dynamic structure, in
which the nature of these linkages determines its functioning
and its place within the overall economic system. The
comparative table of TRS models provides a clearer view of
the key differences among the examined theories (Table 2).

As already noted, the division of the "technical structure"
into a material-technical base (buildings, facilities) and
recreational infrastructure (roads, communications) allowed
for a more detailed study of infrastructural aspects. These
concepts are mainly component-oriented, describing what
the TRS consists of. In contrast, Smal's approach (2004) is
dynamic and functional, emphasizing how the system
operates, describing it through the interrelationships
(horizontal and vertical) that make his model more suitable
for analyzing flows and the interaction of the system with the
economic and social environment.

Thus, a territorial recreational system is a complex,
dynamic, hierarchically organized, and interrelated set of
components whose functioning and evolution are aimed at
restoring human vitality and meeting social needs and
demands. In a narrower sense, a territorial recreational
system represents a set of tourism and recreation objects
within a territorial entity that are functionally interconnected,
which allows this set to be viewed as a system (Smal, 2011).

During the Soviet period, recreation was mainly viewed as
a state function of social nature, aimed at restoring the
workforce's vitality. Accordingly, tourism was viewed as part of
the planned economy; however, with the transition to a market
economy in the 1990s-2000s, the situation changed drastically.

o First, commercialization and competition began to
dominate: recreational activity was no longer a state service
but a commercial industry generating profit. This required
models capable of evaluating efficiency and competitiveness.

e Second, the opening of borders and the removal of the
"lron Curtain" caused a sharp increase in international
tourist flows. As a result, researchers began analyzing TRS
not only within the country but in the context of the global
tourism system, emphasizing intersystem linkages.

e Third, tourism itself transformed from a social
phenomenon into an industry, becoming a powerful branch
of the tertiary sector. This was facilitated by:

o rapid growth in demand (higher living standards
and greater transport accessibility led to the expansion
of international tourism and revenues, creating the need
for models capable of assessing TRS capacity and
resilience to peak loads);
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o diversification of supply (tourists' preferences o informatization (advances in information technology
became more varied, giving rise to new types of tourism — made tourism more dynamic; information itself became
ecological, cultural-historical, extreme - requiring a defining factor in destination choice, service booking,
flexible models that consider different types of and flow management).

resources and infrastructure, reflected in Smal's
updated 2011 model);
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Fig. 3. Economic and geographical vertical (intersystem) connections of the TRS (Smal, 2004)

Natural complexes

T T Natural and anthropogenic
Cultural and historical :> . I complexes
complexes A:> I I
" I
: T I I "
_:_-;_ — — — -( N — e — — ._.||._- —
: ........... -— L e = = =
S Recreationists
> N -
— e —u —fe s — — s — s — e — L e s ¢ ot s —r ——r — —_ e — —_—
B= :
=D : Tourist companies
Hotel infrastructure and agencies
Sanatorium and
resort infrastructure
Tourist and recreational - =—m———— Therapeutic and recreational —
health and tourism — =c=:=:=-: Cultural and informational — —_ =

ecological tourism — === :=:= Agro-recreational —

sports tourism — ]
scientific tourism — Entry connections

informational tourism —
religious tourism —  —mmemmmmmeeeeeeee

Fig. 4. Economic and geographical horizontal (intra-system) connections of the TRS (Smal, 2004)
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Table 2

Comparative Table of TRS Models (V. S. Preobrazhensky, V. I. Paviov, L. M. Cherchyk, I. V. Smal)

Comparison criterion

Model of Pavlov, Cherchyk (1998)

Model of Smal (2004)

Main focus infrastructural part

Detailing the component structure, especially the

Dynamic relationships and economic-
geographical linkages

Key concepts

Elements: recreational resources and conditions, material-
technical base, recreational infrastructure, recreationists,
service personnel, and management systems

Horizontal (intrasystem) and vertical
(intersystem) linkages

Structural-analytical: separates the technical infrastructure

Functional: focuses on interactions among

Approach . ) elements and the system's relationship with its
into two parts for deeper analysis . . i~
environment rather than on its composition
Source Developed by the authors based on (Smal, 2004, 2011) Developed by the author (Smal, 2004, 2011)

Source: developed by the authors based on (Pavlov, & Cherchyk, 1998; Beidyk, 1997)

These economic, social, and technological changes
prompted a transition from static, component-based models to
dynamic, functional-component structures that can adequately
reflect the complexity of the modern tourism industry.

Mazur (2005) characterizes the territorial tourist-
recreational system (TTRS) as "an open-type system that
constantly interacts with its external environment'. This
approach emphasizes the dynamic and economically oriented
nature of the TTRS, differing from Lukianova's sociocentric or
Preobrazhensky's geographical-territorial approaches. The
TTRS is not isolated but constantly interacts with:

e the economic environment (investment attraction,
infrastructure development — hotels, transport, and effects
on related sectors such as agriculture and trade);

e the social environment (interaction with local
communities, recreationists, administrative bodies);

e the ecological environment (dependence on natural
resources such as water bodies and forests, and the
environmental impact of tourism — e.g., soil erosion, pollution).

"Openness" means that the TTRS adapts to external
changes such as economic reforms, market trends, or
climatic factors.

According to Fomenko (2007), the TRS is a complex
internal formation. Each element — natural complex, service
system, engineering structures — can be considered as an
independent system composed of several components. She
illustrates this through the multi-element structure of a
natural complex, which encompasses diverse components
such as climatic conditions, water resources, and vegetation
cover etc. Each of these elements can be further detailed.

A large number of characteristics are important for a
comprehensive understanding of a given TRS. Moreover, its
functioning is closely connected with other non-recreational
systems, which both influence it and are affected by it. This
interconnected environment adds new parameters to the
overall system assessment, as it is necessary to consider
the features of adjacent systems as well.

To better visualize the complexity and diversity of TRS
features, it is advisable to present them schematically
(Fig. 5). The central element of a territorial recreational
system is the group of recreationists, since their presence
and activity determine the recreational nature of the system.

 RARIRARIER

Fig. 5. Possible number of characteristics of the TRS (Fomenko, 2007)
| — TRS elements; Il — components of elements; Ill — characteristics of components

Stafiichuk (2008) proposes a more comprehensive and
systemic understanding of the territorial recreational system
(TRS) than is traditionally accepted in recreational
geography, emphasizing its role in human health restoration
and interaction with social and natural systems. TRS is
defined as "a unified territory with significant recreational
potential, comprising a set of recreational establishments
that function on the basis of close production links and
organizational unity, ensuring effective use of natural
recreational resources and socio-economic conditions existing
in the area". The scholar emphasizes that TRS is both an
objective and a social formation, including recreationists
(participants of recreation), natural complexes, technical
infrastructure, service sphere, production sphere, labor
resources, and settlement system.

According to Masliak (2008), TRS is a spatially
organized set of recreational institutions within a specific
territory of a certain taxonomic rank that functions based on
the use of local resources and is spatially interconnected.
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TRS is viewed as a dynamic geosystem comprising interrelated
elements (resources, recreationists, infrastructure) that ensure
recreational functions with an emphasis on territorial
integrity and efficiency. His concept builds on the systemic
approaches of the Soviet school (Preobrazhensky, 1975;
Myronenko, & Tykhonova, 1981), yet focuses on spatial
organization and regional development under the conditions
of independent Ukraine.

Malska (2008) defines the territorial tourist-recreational
system (TTRS) as a complex system of interrelated
elements linked with other non-tourist systems, where
tourism acquires a new quality through territorial integration.
TTRS is a combination of mutually connected elements and
relationships that form a structure meeting recreational and
tourist needs. A major advantage of this concept is its
treatment of tourism phenomena as an internal, complex
system interacting with other non-tourist systems. The
model explains tourism as an active form of human
communication and presents TTRS as a territorial network
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with new economic and social qualities. It is one of the first
conceptual models to describe the essence of the tourist-
recreational space and its formation through interaction
with non-tourist sectors, such as transportation, agriculture,
and banking.

Novikova (2008) defines TRS as a spatially organized
system of recreational objects, subjects, and resources
within a certain territory that interact to satisfy recreational
needs. TRS is a dynamic geosystem where the balance
between resources, infrastructure, and recreational flows is
key, with an emphasis on regional characteristics. She
highlights that TRS becomes a true system only through the
interaction of its elements and spatial integrity, which
enables typology and practical application. The researcher
generalizes previous approaches (O. H. Topchiev), offering
her own typology based on seven criteria that expand
classical models. Typology, in her view, is an analytical tool
for differentiating the highly diverse and multifaceted
recreational activity.

In the study by Korol and Krachylo (2009), the tourist-
recreational system is viewed as an integrated territorial
formation functioning within a broader spatial structure of the
tourism economy. They argue that "tourist points, as the
lowest links of tourism as a subsystem of the territorial
recreational system (TRS), represent a primary yet rather
complex hierarchical unit". Hence, tourism is considered a
subsystem of the TRS. "A tourist region is a territorial-recreational
system uniting tourist districts" (Korol, & Krachylo, 2009).

Their approach is characterized by several key ideas:

e Tourism as an economic-geographical phenomenon:
Emphasis is placed on the spatial nature of tourism—tourist
resources and accommodation areas are located in different
territories, which requires territorial organization and
management.

e Focus on management: Tourism needs specialized
governance not only as a business process but as a socio-
economic system. A tourism manager must understand
geography, spatial planning, and recreational resources.

natural and natural-
anthropogenic
complexes

service

personnel (tourist,

visitor)

recreational and
tourist infrastructure

production
infrastructure

vacationer

¢ Systemic view of the tourism industry: The industry is
seen as a complex of interconnected enterprises — tour
operators, agencies, hotels, transport companies, restaurants,
etc. — that function within a single value-creation chain.

¢ Impact of external environment: External factors such
as demographics, income levels, leisure time, mental shifts,
and ecological constraints significantly influence tourism,
making its management complex and dependent on the
macroenvironment.

e Classification of tourism types and forms: The authors
provide a detailed classification by purpose, form, duration,
and spatial extent, allowing for deeper market and demand
analysis.

e Innovation and social responsibility: The model
stresses innovation in tourism, environmental standards,
and social tourism, asserting that modern tourism should be
profitable yet socially and environmentally responsible.

Shablii (2009) defines TRS as a complex territorial
system of recreational economy that integrates natural and
cultural resources, infrastructure, economic actors, and
governance mechanisms to meet recreational needs and
ensure the rational use of territorial potential. TRS is viewed
as an economic-social geosystem in which recreation is
integrated into the regional economic complex, contributing
to territorial differentiation and socio-economic development.
The scholar emphasizes that TRS acquires systemic qualities
through spatial concentration of resources and objects,
allowing optimization within Ukrainian regions (e.g., within
economic districts).

In 2011, Smal updated his model by combining two
approaches: the structural component (what elements make
up the system) and the functional link (how these elements
interact). Unlike his 2004 model, which mainly focused on
interrelations, the revised version offers a holistic view
where system components (recreationists, resources,
infrastructure, governance) are analyzed through the prism
of their functions and interconnections (Fig. 6).

cultural and
historical
complexes

social information
structure

[ territory

m

Fig. 6. Model of the functional-component structure of the territorial recreational system (Smal, 2011)

This approach is more advanced, as it not only identifies
the components of a recreational and tourism system (RTS)
but also provides an understanding of how it functions, how it
responds to changes, and how it can be effectively managed.

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

This enables RTS to be considered not merely as a set of
elements or a network of connections, but as an organized
system in which each component performs a specific function
necessary for its sustainable development (Table 3).
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Table 3

Comparative Characteristics of RTS (Smal, I.V.)

Comparison

e V.S. Preobrazhensky Model
criterion

Smal's Model (2004)

Smal's Model (2011)

Classical structure and functional integrity

Main focus of the system

Dynamic relationships and
economic-geographical
linkages

Integration of components and
functional connections for holistic
analysis

Five subsystems: recreational users,
natural and cultural complexes, technical
infrastructure, service personnel, and
management bodies

Key concepts

Two types of connections:
horizontal (internal) and
vertical (inter-system)

Functional-component structure:
combines key components with
specification of their functions and
interrelations

Structural-functional: emphasizes the

Functional: focuses on
interactions between

Integrative: combines structural
analysis with a functional approach,

Approach composition and purpose of parts elements and with the providing a more comprehensive
environment understanding of RTS
- . . . Shift from analysis of A combination of structural elements
Novelty of the Initiated a systemic approach in recreational . . . ) :
elements to analysis of and functional connections in a single
model geography

relationships between them

model for deeper analysis

Source: developed by the author based on (Smal, 2004, 2011)

Liubitseva, Malska and Zinko (2011) define a
recreational and tourism system (RTS) as a spatially
organized system of recreational objects and actors
interacting to provide recreational and tourism activities.
Their approach emphasizes the integration of tourism and
recreation as a single system, highlighting the role of spatial
organization and interactions among actors (tourists, local
communities). They incorporate contemporary aspects such
as regional planning and tourism marketing, considering
tourism as a key component of RTS, with emphasis on
economic and social linkages. In their studies, they gradually
move away from the classical recognition of recreation and
focus on tourism.

Pokolodna (2012) defines RTS as a system of
interconnected recreational elements (natural, social,
economic) within a given territory, emphasizing their
functional integrity. RTS is a dynamic geosystem comprising
subsystems (resources, recreational users, infrastructure)
that function to meet recreational needs and support
regional development. It achieves the status of a system
through close interconnections between elements,
generating a synergistic effect for efficient resource
utilization. The author emphasizes that RTS is not merely a
collection of objects but a self-regulating system adapting to
regional conditions (e.g., urban RTS in Kharkiv or natural
RTS in the Carpathians).

Velychko (2013) defines RTS as a socio-geographical
system composed of interrelated subsystems (recreational
users, natural and cultural complexes, engineering
structures, service personnel, management bodies)
characterized by functional and territorial integrity. RTS is a
heterogeneous system in which elements interact to provide
recreational services, with emphasis on spatial organization
and efficiency. It attains system status through close
linkages that create a synergistic effect for service provision.

Kyfiak (2013) examines RTS as a territorially organized
system of recreation and tourism, based on the
categorization of recreational resources and formed
according to the principles of rational use of natural and
cultural potential for economic development. RTS is a
complex economic system in which the interaction of
resources, infrastructure, and actors (recreational users,
tour operators) generates a synergistic effect for regional
economic development. RTS functions as a factor of
economic growth, integrating tourism into the regional
economic complex. Kyfiak emphasizes that RTS is shaped
based on resource types (natural, cultural) and principles

ISSN 1728-3817

(rationality, sustainability), enabling the optimization of
tourism activities to diversify the economy (e.g., replacing
traditional industries with tourism in depressed regions).

Makara and Harasiuk (2014) investigate territorial
tourist-recreational systems (TTRS), which are considered
either synonymous with or an extension of the concept of a
territorial recreational system (TRS) with a particular focus
on tourism. The authors generalize the definition of TTRS
based on the work of Luk'ianova (2004), who interprets
TTRS as a set of interacting structures aimed at meeting
recreational needs. They use this definition to emphasize
the social purpose of TTRS, reflected in their typology (e.g.,
the criterion of "significance for consumers" — local, national,
global). In the study by F.F. Mazur, the dynamic and open
nature of TTRS is highlighted, which interacts with other
systems (economic, social, ecological) and the external
environment (e.g., natural conditions, market factors)
(Mazur, 2005). This approach underscores the intersectoral
nature of TTRS, incorporating links with transport,
agriculture, trade, and other sectors. They apply Mazur's
concept of openness to justify the intersectoral connections
within TTRS, as reflected in its structure (e.g., interactions
with production sectors such as construction or transport).
Preobrazhensky's ideas regarding the consideration of
TTRS as a territorially organized system are also applied,
emphasizing the spatial distribution of recreational facilities
(sanatoria, tourist bases) and their economic roles, forming
a network that integrates sub-sectors (resort management,
tourism, leisure) with their own development patterns
(e.g., concentration in regions with natural resources such
as Crimea or the Caucasus).

Thus, O.V. Makara and D.M. Harasiuk provide an
integrative definition: TTRS is a complex, open, intersectoral
non-productive system that unites recreational resources,
infrastructure, tourists, personnel, and management to
satisfy tourist-recreational needs. It operates in close
connection with other systems (economic, social) and
depends on territorial characteristics (e.g., the natural
resources of the Carpathians or Volyn).

A number of authors, including Hrodzynska, Nezdoyminov,
Huseva and Zamkova (2014), define TRS as a complex
dynamic system where the interaction of elements
(resources, tourists, infrastructure) creates a balance
between economic efficiency, ecological sustainability, and
marketing attractiveness. TRS attains the status of a system
when close interconnections ensure the sustainable use of
resources. TRS is an interdisciplinary object, where recreation
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science (recreology) integrates economics (service
marketing), ecology (resource sustainability), and sociology
(tourist needs) and functions under market conditions in
Ukraine, where marketing (regional promotion) and ecology
(resource protection) are key for sustainable development.

Pushkar and Pushkar (2014) investigate TRS as a
complex economic system, where recreation acts as a factor
shaping regional economies through rational resource
allocation and infrastructure development. TRS serves as
an instrument of territorial organization, where recreational
activity is integrated into the regional economic complex to
foster economic growth. The authors emphasize that TRS
attains systemness through spatial concentration of
resources and interaction of elements, optimizing tourism as
an industry (e.g., cultural TRS in the Lviv region).

Bavrovska and Butenko (2015) define TRS as a spatially
organized system of recreational elements (natural
resources, tourists, infrastructure, management structures)
interacting within a defined territory to ensure recreational
functions and sustainable regional development. TRS is a
dynamic geosystem, where the key factor is the balance
between resources, tourist needs, and economic efficiency,
with emphasis on territorial integrity. The authors highlight
that TRS forms based on the interaction of natural, social,
and anthropogenic factors, and its development depends on
regional characteristics of Ukraine (e.g., Carpathians or the
Black Sea region).

Gerasymenko (2016) considers TRS as a complex,
multi-component structure formed at the intersection of
three subsystems: nature, society, and the national
economy. It is a spatially organized system of recreational
elements (natural resources, tourists, infrastructure,
management structures) interacting within a territory to
provide recreational functions and promote sustainable
regional development. TRS is a dynamic geosystem, with
the key aspect being the balance between resources, tourist
needs, and economic efficiency, emphasizing territorial
integrity and system properties (hierarchy, adaptability).

In the context of TRS concept development, Moiseieva
and Kobchenko (2019) focus on socio-economic aspects,
considering TRS as an instrument for economic growth
and social integration, acting as a catalyst for regional
development. The authors highlight the phenomenology
of tourism — its role in forming social ties, economic flows,
and cultural exchange — with less attention to ecological
risks. TRS is considered a structural-dynamic model,
where socio-economic factors (income, employment,
migration) determine its effectiveness. This approach is
less focused on long-term sustainability, prioritizing
short-term economic benefits, which may overlook
resource degradation.

Snihur (2019) argues that TRS is a spatial-functional
system uniting recreational resources, activity subjects
(tourists), infrastructure, and management structures to
meet recreational needs and promote sustainable regional
development. TRS is a dynamic geo-economic system
formed through the interaction of elements and
characterized by gradual quantitative and qualitative
changes aimed at rational resource use. TRS is employed
as a tool for the efficient functioning of recreational activities,
where development depends on factors determining its
attractiveness and sustainability. The author emphasizes
the need to systematize factors for the formulation of
national and regional development strategies.

Povorozniuk (2019) defines TRS as a spatial-functional
system integrating recreational resources, activity subjects
(tourists), infrastructure, and management structures to
provide recreational needs and sustainable regional
development. TRS is a dynamic geo-economic system,
where development involves gradual quantitative and
qualitative changes, aimed at rational resource use and
reproduction while meeting service demand. The system is
a tool for developing national and regional strategies, where
its level of development, efficiency, and territorial
organization are determined by specific factors. The author
emphasizes that TRS acquires system status through
element interaction, creating conditions for attractiveness
and sustainability, with a focus on overcoming entropy
(degradation) through factor regulation.

Arkhypova, Fomenk, Kinash and Holovnia (2019) define
TRS as a set of subjects and elements formed from internal
components, interrelated among themselves and with the
surrounding environment, where connections change over
time and space to ensure dynamic sustainable development.
TRS is a dynamic socio-natural system, where recreational
activities are balanced with ecosystem processes to prevent
degradation. They view TRS as an instrument of sustainable
development, where dynamic processes (fluctuations in tourist
flows, ecosystem changes) require modelling to balance
recreational needs and ecological stability. The authors stress
that TRS attains system status through interaction with the
biosphere, and its development is constrained by the buffer
capacity (homeostasis of the geosystem).

Topchiiev, Sych and Yavorska (2020) proposed a general
interpretation of TRS as an integral component of the regional
recreational environment. It is a dynamic socio-natural system
uniting territorially organized elements (natural resources,
anthropogenic  objects, recreation subjects) to form
recreational-tourism potential (Table 4). TRS is not an isolated
structure, but rather part of the regional recreational
environment, which encompasses landscape, ecological, and
socio-economic components.

Table 4

Key Elements of TRS

Element Description

Role in the Recreational Environment

Natural and landscape

resources (e.g., Black Sea coast)

Climate, relief, water bodies, biodiversity

Basis of potential, emphasizing resilience to anthropogenic
impact

Anthropogenic components objects (Odessa landmarks)

Infrastructure (hotels, transport), cultural

Ensure accessibility and comfort, but may pose risk of
environmental degradation

Subjects (recreationists) (leisure, wellness)

Tourists, visitors with different motivations

Active agents determining flows and system loads

Management and regulatory

h Regional plans, monitoring, zonin
mechanisms 9 P ’ 9, g

Coordination for sustainable development, with
terminology refinement (e.g., "recreational capacity")

Source: Developed by the author (Topchiev, Sych, & Yavorska, 2020)
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The authors emphasize a conceptual and terminological
structure: TRS is not merely a collection of elements but a
self-organized geosystem, where the key is the balance
between territorial potential and loads from recreationists.
They introduce the concept of the ‘“recreational
environment" as a supersystem, where TRS ensures the

functioning of the regional recreational-tourism complex
(Topchiev, Sych, & Yavorska, 2020).

Their research builds upon classical works (Preobrazhensky,
1975; Vedenin, 1982; Myronenko & Tikhonova, 1981) and
previous Ukrainian studies (Maslyak, 2008; Beydik, 1997;
Topchiev, 2003), while introducing innovations adapted to
the contemporary context (Table 5).

Table 5

Key Differences in TRS

Aspect Previous Research

Differences in the 2020 Article

General definitions of TRS as a set of
elements (Beydik, 1997; Maslyak,
2008); focus on structure: resources,
infrastructure, recreationists

Focus on terms

Detailed conceptual and terminological structuring: TRS as part of the
"recreational environment" (new key concept) with a hierarchy of terms
(potential, capacity, resilience), extending Preobrazhensky V.S.'s classical
model and making it more integrative

Local or general (Pavlov, Cherchik,

Regional focus on the recreational environment as a supersystem,

theoretical foundations (Topchiev,
2005)

Ia_i\elllelsci); 1998 — Volyn; Fomenko, 2001 — integrating TRS into the broader regional ecosystem, unlike subject-
Y resort studies) or object-oriented models (Vedenin, 1982)
. . Qualimetric evaluation (multi-criteria, quantitative) for integrated
stﬁimeagig&rso(\giifshI((g;nzz:l(l)1§()),04)' potential, including elements of a monistic approach (unity of
Methodology prop ; ' | nature/society); differs from earlier approaches by stronger orientation

toward practical planning (zoning, monitoring), considering global
challenges (COVID-19 pandemic, climate)

Lesser focus on ecological
sustainability (Pokolodna, 2012);
management (Korol, Krachilo, 2009)

Sustainability
and integration

Strong emphasis on sustainable development of the environment, where
TRS is an instrument for balance (ecology + economy), differing from
traditional approaches; socio-economic focus (Moiseieva, 2019);
integration of ecosystem-based approach (Arkhypova et al., 2019)

Theoretical models (Lyubitseva et al.,
2011 — tourism; Hrodzynska et al.,
2014 — recreology)

Innovations

Problem of integrated potential assessment: authors identify gaps in
previous studies (insufficient terminological clarity), proposing the new
concept of the "recreational environment" as a framework for TRS,
enabling a more interdisciplinary analysis (geography + ecology + tourism)

Source: Developed by the authors (Topchiev, Sych, & Yavorska, 2020)

The general evolution of conceptual approaches to
territorial tourist and recreational systems (TRS) is
characterized by a transition from a static model, which
dominated in the 1990s-2000s, to a dynamic,
terminologically organized system integrated into the
regional environment. Contemporary researchers critically
assess previous approaches for their fragmentary nature,
particularly the absence of a holistic model in Topchiev's
work (2003), and propose more comprehensive
methodologies oriented toward practical application,
particularly in the context of spatial planning for tourist and
recreational development in the Odessa region.

Skrypnyk and Serdiuk (2021) consider a territorial
recreational system (TRS) as a complex system that
integrates recreational resources, infrastructure, and
stakeholders for the sustainable use of territories. They
propose a modern approach to TRS, integrating concepts of
sustainable development, ecological resilience, and the
scientific foundations of recreational geography, aligning
with global trends in tourism and recreation. They
emphasize that TRS is not merely a territorially organized
structure but also an instrument for harmonious regional
development, balancing economic benefits, social needs,
and environmental conservation. The key idea is that TRS
is regarded as a dynamic geosystem that adapts to
contemporary challenges—such as climate change,
urbanization, and increasing tourist flows—through the
integration of sustainable development principles. Unlike
classical definitions (Preobrazhensky, 1975; Beydik, 1997),
the focus shifts from merely describing structure to resource
management aimed at achieving long-term sustainability. A
managerial approach oriented toward the organization and
administration of tourism activities is evident. Increasing
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attention is paid to transportation infrastructure and tourist
flows. Practical aspects of tourism, including organization
and logistics, are increasingly considered. Their research is
distinguished by an applied approach oriented toward the
business aspects of tourism.

Khytra (2021) defines TRS as the territorial component
of the tourist-recreational system, interconnected through
coherent and co-evolutionary relationships with other
economic sectors, elements of social life, and the natural
environment. The evolution of TRS occurs according to
principles of self-organization and synergetic cyclicity,
experiencing fluctuations and passing through bifurcation
points accompanied by qualitative transformations. TRS is
characterized by increasing entropy, necessitating tools for
its mitigation, and encompasses recreational resources,
cultural identity, and the tourist product (Khytra, 2021).

Siutkin, Kornus, Kornus, Danylchenko, and Korol (2022)
define TRS as a spatial-functional system that integrates
natural and anthropogenic resources, recreational users,
infrastructure, and management structures to ensure
recreational needs and promote sustainable regional
development. TRS is regarded as an object of recreational
geography, integrating natural, social, and economic
components. It is a dynamic geosystem formed through the
spatial organization of recreational activities, optimally
suited for regional development, with a focus on sustainable
resource use and economic efficiency.

Based on theoretical generalizations, we classified the
authors according to the main approaches and concepts in
the study of territorial recreational systems (TRS) in Table
56. The conducted analysis of scientific approaches and
concepts in TRS research allows us to assert a significant
evolution in their theoretical understanding.
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Table 6

Comparison of Key Approaches and Concepts in the Study of Territorial Recreational Systems (TRS)

Author(s), Year

Conceptual Approach /
Definition

Key Features / Focus

Innovations / Distinctions

Preobrazhensky, 1975

TRS as a spatially
organized system of
recreational facilities

Emphasis on spatial distribution of
sanatoriums, tourist bases; network
structure

Classical foundational model; focus
on structural organization

Beydik, 1997

TRS as a set of elements:
resources, infrastructure,
recreationists

Structural description; basic functional
elements

Early conceptualization in Ukrainian
context

Topchiev, 2003

TRS as a regional system
of recreation

Integration of regional development;
emphasis on spatial concentration

Lacked holistic model; mostly
descriptive

Makara, Harasiuk,
2014

TRS as a complex, open,
intersectoral system

Integrates recreational resources,
infrastructure, personnel,
management; social purpose
emphasized

Typology by significance (local,
national, global); focus on
intersectoral links

Hrodzynska, Zamkova,
2014

TRS as a dynamic system

Interaction of resources, recreationists,
infrastructure; balance of economic
efficiency, ecological sustainability,
marketing appeal

Emphasis on sustainable use of
resources and interdisciplinary
integration

Pushkar, Pushkar,
2014

TRS as an economic
system

Recreation as factor in regional
economy; spatial concentration of
resources

TRS as a tool for regional economic
organization

Bavrovska, Butenko,
2015

TRS as a spatially
organized system

Balance of resources, recreationists’
needs, economic efficiency; territorial
integrity

Dynamic geosystem approach;
integration of natural, social, and
technogenic factors

Gerasymenko, 2016

TRS as a complex,
multi-component structure

Interaction of nature, society, and
economy; hierarchical, adaptive

Emphasis on system properties:
hierarchy, adaptability

2019

Moiseieva, Kobchenko,

TRS as socio-economic
instrument

Focus on regional growth, social
integration, tourism flows

Structural-dynamic model;
less emphasis on long-term
sustainability

Snihur, Povorozniuk,
2019

TRS as spatial-functional
geoeconomic system

Integration of resources,
recreationists, infrastructure,
management; gradual quantitative and
qualitative changes

Emphasis on national/regional
strategy, resource efficiency,
entropy control

Arkhypova, Fomenko,
2019

TRS as dynamic
socio-natural system

Recreation balanced with ecosystem
processes; dynamic adaptation

Focus on sustainable development;
buffer capacity of geosystem

Topchiev, Sych,
Yavorska, 2020

TRS as part of regional
"recreational environment"

Self-organized geosystem; balance
between territorial potential and loads;
integrated monitoring and zoning

Concept of "recreational
environment"; hierarchical
terminological structure; applied
planning orientation

Skrypnyk, Serdiuk,
2021

TRS as integrated system
for sustainable use

Resources, infrastructure, and actors
balanced for regional harmony

Integration of sustainable
development principles; managerial
and applied approach

Khytra, 2021

TRS as territorial
component with
co-evolutionary links

Self-organization, synergetic
cyclicality, bifurcations, entropy growth

Emphasis on dynamic evolution,
cultural identity, tourism product

Siutkin, Korol, Korol,
Danilchenko, Korol,
2022

TRS as spatial-functional
system

Integration of natural, anthropogenic
resources, recreationists,
infrastructure, management

Dynamic geosystem approach;
regional development with focus
on sustainability and economic
efficiency

Source: Developed by the authors

A clear transition can be traced from the classical Soviet

model, initiated by V.S. Preobrazhensky, which considered
TRS as a socio-geographical system with a limited set of
interrelated elements (natural complex, infrastructure,
personnel, recreational users), to contemporary complex
multi-level constructs. This evolution is characterized by a
fundamental shift in emphasis: from the purely social and
planning-distributive function of the system under a
command economy to its perception as an object of market
relations, oriented toward economic efficiency, managerial
optimization, and the achievement of sustainable
development goals.

The complication of theoretical models has manifested
in the shift from linear and structurally static representations
to the study of TRS as an open, dynamic, and self-
organizing system, integrating social, ecological, and
economic subsystems into a unified complex. The most

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

contemporary synergetic and system-integrative approaches
consider TRS as a socio-ecological-economic formation,
where the emergent effect of interactions among its
components plays a key role.

The shift in the scientific paradigm has also been reflected
in the terminology. In particular, the widespread adoption and
consolidation of the term "ourist-recreational system" indicate a
shift in focus from general recreational activity toward its
specific economic and commercial dimension, which aligns
with contemporary market conditions.

Discussion and conclusions

The analysis of the evolution of territorial recreational
systems (TRS) concepts demonstrates significant progress
in both theoretical understanding and practical application,
reflecting a paradigm shift from static, planning-oriented
models to dynamic, integral systems focused on
sustainability, economic efficiency, and social needs. From
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the classical works of Preobrazhensky (1975), which laid the
foundation for a systemic approach to TRS, to contemporary
studies (Topchiev, Sych, & Yavorska, 2020; Skrypnyk, &
Serdiuk, 2021), the TRS concept has transformed in
response to global challenges such as tourism
commercialization, globalization, informatization, urbanization,
and environmental constraints.

A gradual transition is observed from structural analysis
(what the system consists of) to functional analysis (how it
operates, how its elements interact); from a closed,
territorially bounded model to an open, dynamic system
integrated into regional and global processes; from a socio-
centric approach to a comprehensive perspective
considering economic efficiency, ecological sustainability,
and social equity. Contemporary research criticizes early
models for their technocratic orientation, detachment from
practice, weak empirical basis, and insufficient attention to
the economic-management component. Current approaches
seek to address these gaps by integrating management,
marketing, ecological modelling, and sustainable
development principles.

Modern trends indicate a desire to unify various
approaches into a single integrated concept. The tourist-
recreational system (TRS) is increasingly regarded not as a
simple aggregation of objects, but as a complex, multi-level,
and dynamic component of a region's "recreational
environment". This requires comprehensive management to
ensure sustainable development.

As a result, TRS theory has confirmed its relevance and
potential for further refinement. It has evolved from a Soviet
scientific model into a contemporary interdisciplinary tool
that allows for the analysis and management of complex
spatial systems of tourism and recreation, encompassing
natural, social, and economic components. The modern
interpretation of TRS provides a crucial theoretical
foundation for the effective planning and development of the
tourist-recreational sector, both in Ukraine and beyond.
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conducted information data analysis, verified data results, reviewed
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TPAHC®OPMALIAA HAYKOBUX MIAXOAIB A0 BUBYEHHS TYPUCTCbKO-PEKPEALIINHUX CACTEM

B cTyn. TepumopianbHi pekpeayilini cucmemu (TPC) € eaxnusum 06'ekmom OOCiOXKeHHs1 pekpeauyiliHoi 2eoepadpil, ujo iHmMeapye npPUPOOHi,
couyianbHi ma eKOHOMiYHi KOMIoHeHmu 0Orsi 3adoeosieHHs1 nompe6 1toOUHU y 8iBNoYuUHKy, o3dopoesieHHi ma mypu3smi. Konyenyis TPC, 3anoyamkoeaHa
B.C. lNpeobpaxeHcbkum y 1960-x pokax, 3a3Hasia 3HayHoi esosntouii, sidobpaxaroyu mpaHcghopmauiro 8i0 nnaHoeoi eKOHOMiKU G0 PUHKO8oI, de mypu3m
cmae K/104oeoro 2any33to. CyyacHi eUKITUKU, maki sik 2r106anisayisi, ypb6aHisayisi, 3pocmaHHs1 mypucmu4HUX Momokie, ekoso2i4Hi o6MexxeHHs1 ma iHghopma-
mus3auyisi, sumazarome rnepeocmucrieHHs1 TPC siK iHcmpymMeHmy cmasno20 po3eUmKy ma eKOHOMIYHO20 3POCIMaHHSI.

M e T o a v . JocnidxeHHs1 ’pyHmMyembCcsl Ha 3acmocyeaHHi CUCMeMHO20 Ima cucmeMHO-CMpPyKmypHo2o0 nidxodie, ujo 0ac 3mozy posansdamu TPC sik
iHmeapanbHi 2eozpacghivHi yinicHocmi. 3acmocoeaHo Memodu knacucbikayii Ons euokpemneHHs munie TPC ma ixHix KOMMOHeHmiIe, a MaKoX Memoodu CUH-
me3y Ons y3a2anbHeHHs1 e8osTroUiliHUX emarnie po3eumky meopii TPC. AHani3 nposoduecsi 3 ypaxyeaHHsIM CyYacHUX meHOeHyil, maKux sik cmasicms,
iHghopmamu3auisi ma komepyianiszayiss mypusmy, 3 akueHmom Ha mixxoucyunniHapHuti nidxio, ujo noedHye 2eozpaghito, eKOHOMIKY ma eKosiozito.

Pe3ynbTaTtun. CucmemamusosaHo emanu esomouii koHuenuii TPC: 8id noyamkosux docnidxeHb 1960-x pokie, opieHmMoeaHux Ha couianbHy
opazaHi3ayito pekpeayii, do cyyacHuUx iHmezpanbHUX Modesiel, W0 8paxosyromb eKOHOMIYHY egheKmueHicmb, ekono2iyHy cmilikicms ma 25106anbHi 6UKITUKU.
BusHayeHo kto4oei enemeHmu TPC (pekpeaHmu, npupodHi pecypcu, iHgppacmpykmypa, ynpaesniiHsi) ma ixHi 3aemMo38 ‘a3ku, siki popmMyroms npocmopoegy
opaaHi3zayito cucmemu. lMopieHsinbHUl aHani3 modenel (B.C. [peobpaxeHcbko20, B.1. Maenoea i J1.M. Yepyuka, I.B. Cmansi) noka3sae nepexio eio cmamu4Hux
cmpykmypHux nidxodie Ao AuHamiYHUX ¢hyHKUiOHaTIbHO-KOMIMTOHEHMHUX Modesiel, Wo akyeHmyloms Ha 83aeModil cucmemu i3 308HiWHIM cepedosuwyem.
BudineHo ocHoeHi emanu po3eumky koHuenuii TPC: eid nokanbHo-nnaHoeo2o nidxody 0o eusHaHHs1 TPC sik QuHaMiyHUX, 8iOKpUMuUX cucmeM, W0 € OCHO-
8010 On1s1 hopMyeaHHs1 pezioHaslbHUX MYpPUCMUYHUX Kiacmepie. BuokpemsieHo cyyvacHi meHOeHuyii, maki sik iHmezpauyisi NpuHyunie cmasnozo po3sumky,
MeHedXXMeHmy ma MapKemuH2y, a MakKo)X HeobxiOHicmMb epaxyeaHHs1 pe2ioHasibHUX ocobiueocmel YkpaiHu.

B ucHoBku. KoHyenyis mepumopianbHoi pekpeayiliHoi cucmemu mpaHcghopmyeanacsi 3 ey3bKocreyianizoeaHo2o 2eospaghiyHo20 MOHIMmMSs y
MikAucyunniHapHull iHcmpymMeHm pezioHanbHO20 ynpaesiHHs. lModanbwuii pozeumok meopii TPC sumazae 8 00cKOHaneHHs Memodornozii ynpaeniHHst TPC,
iHmezpayii 2eoinghopmayitiHux mexrHosoziti ma po3pobku cmpameeil Ons 6anaHcysaHHs1 MypUCMUYHUX MTOMOKie i 36epexeHHs1 pecypcia, 0cob6/IUBO 8 KOH-
mexkcmi 2106anbHUX 8UKITUKIG, MaKuX siK 3MiHa Knimamy ma yp6anisauyisi. Peaynibmamu docidxeHHs1 MOXXymb 6ymu eukopucmaHi 0nisi po3pobku cmpameait
pe2ioHanbHo20 po38UMmKy mypusmy.

Knio4yoBi cnoBa: mepumopiansHa pekpeauilina cucmema (TPC), mypucmcbko-pekpeayiliHa cucmema, pekpeauiliHa 2eozpagisi, 2eocucmema,
eeosIroyist KOHUenuil, cucmemMHul nidxid, cmanuli po3eUMokK, mypusm, pekpeauiliHi pecypcu.

3anoToubkun Ceprin € YneHom peakonerii BUAaHHs, TOMy He 6paB y4acTi y peLeH3yBaHHi Ta NPUNHATTI pilleHHs woao nyonikauii
uiei crarTi.

ABTOpM 3a8BNSIOTb NPO BiACYTHICTb KOHMMIKTY iHTepeciB. CnoHcopy He Bpanu yyacTi B po3pobneHHi AocnimKeHHs; y 36opi, aHanisi un
iHTepnpeTauii 4aHWX; y HanMCaHHI pyKonucy; B pilleHHi Npo nybnikauito pe3ynbTartis.
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METHODOLOGY FOR ANALYZING THE TERRITORY OF A NATURE RESERVE AREA
FOR THE NEEDS OF ORIENTEERING

Background. Contemporary geographical science is increasingly focused on applied research with practical significance
for natural resource management and spatial planning. In this context, analyzing the potential of Nature Reserve Fund (NRF)
territories, also known as Protected Areas, for active cognitive and recreational use gains particular urgency and relevance. An
increasingly popular activity connected with the geographical environment is Orienteering — a sport that requires participants to
navigate an unfamiliar terrain using only a map and compass to complete a course marked by control points in the shortest possible
time. Successful and sustainable orienteering activities necessitate several key territorial attributes: diverse and accessible terrain
(topography), the availability of accurate cartographic materials, sufficient territory size/area, high natural diversity (vegetation,
landscape features), and, crucially, strict adherence to the conservation limitations imposed by the protected status of the area.

Methods. The developed methodology for assessing NRF territories for orienteering suitability comprises the following
principal stages: defining specific selection criteria and spatial requirements for suitable territories, balancing sports needs with
conservation mandates; comprehensive gathering and analysis of geospatial data on relief (topography), vegetation (forest cover,
types), soils, climate, and anthropogenic load (existing recreational pressure); evaluating and mapping environmental limitations
and conservation restrictions to identify sensitive zones (e.g., nesting sites, rare plant habitats); developing and updating specialized
Orienteering Maps using Geographic Information Systems (GIS), integrating all collected spatial data; and establishing a database
of suitable plots and formulating evidence-based recommendations for the optimal organization and design of courses/distances
of varying complexity.

Results. A methodology was successfully developed and tested to analyze NRF territories to determine their suitability for
orienteering activities. The proposed approach was applied to the Dendrological Park "Oleksandriia” (Bila Tserkva, Ukraine). The
analysis highlighted several favorable conditions for this site: convenient geographical location and accessibility, rolling-hilly relief
with diverse landscape elements, varied landscape components (forests, meadows, water bodies), well-developed infrastructure,
and an extensive trail network. However, the assessment also identified critical constraints related to the park's protected status,
including the presence of rare and protected species, a high existing recreational load in certain areas, and the overall NRF status,
which demands minimal impact. Based on these findings, specific recommendations were formulated for establishing orienteering
courses of varying technical and physical difficulty (e.g., novice, intermediate, and expert). These recommendations emphasize
utilizing existing trails where possible and strictly avoiding ecologically sensitive zones.

Conclusions. The methodology has proven its effectiveness in assessing the suitability of NRF territories for
orienteering. The territories can be used provided that environmental requirements are met, anthropogenic impact is minimized,
and proper planning is carried out. The approach can be applied for further research and practical organization of competitions
within the NRF.

Keywords: territory analysis, protected areas, orienteering.

Background and the protection regime. A geoinformation-based

Geographical science is increasingly oriented toward
applied research that has practical significance for
environmental management and spatial planning. In this
context, the analysis of the potential of protected areas as
sites for active educational and recreational use is becoming
particularly relevant. Orienteering is a sport where
participants must navigate unfamiliar terrain as quickly as
possible using a map and compass to visit control points —
is becoming increasingly connected with the geographical
environment (Klapoushchak, 2022). Orienteering requires
diverse and accessible terrain, suitable cartographic
materials, sufficiently large areas, natural diversity, and
compliance with restrictions related to the protected status
of the territory.

The aim of the study is to develop a scientifically
grounded methodology for analyzing protected areas in
order to determine their spatial suitability for the needs of
orienteering. The analysis of protected areas for
orienteering involves examining the spatial features of the
landscape, the morphometric characteristics of the terrain,
the land-use structure, the recreational load, accessibility,
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approach, combined with landscape analysis methods,
enables the comprehensive assessment of areas' suitability
for various forms of recreational activity without disrupting
ecological balance.

Methods

The use of natural areas for recreational and sports
purposes, including orienteering, is interdisciplinary and has
been examined in studies across geography, physical
education, tourism, and nature conservation. Issues of
environmental management, nature protection, and tourism-
related and conservation cartography have been addressed
by Petryna (2007, 2018) and Popovych (2023). Orienteering
as a form of active recreation has been studied primarily in
an applied context: Klapoushchak (2022), Hryniuk (2024),
Holovashchenko (2023), and Voitovych (2024) analyzed its
impact on physical development and health, competition
organization, and its role as a recreational activity. The use
of protected areas for recreation and tourism was studied by
Khshanovska (2023), Nazaruk (2022), and Pavliuk (2023).

Regarding the direct use of protected areas for
orienteering, scientific works are limited. Studies by Zihunov
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(2015), Kolotukha (2018), and Zarubina (2024) examine
issues of organizing competitions in natural environments,
particularly in recreational zones and forest areas, and partly
within protected areas. These works emphasize the
importance of environmental assessment and spatial
analysis prior to allowing participants access to conservation
landscapes. International research (Celestino, 2015;
Lazendorf et al., 2023) focuses on the experience of
Scandinavian countries, where orienteering is actively
developed in national parks and forest reserves, utilising
zoning and restrictions.

However, most studies lack a systematic geographical
approach to analyzing the suitability of protected areas,
specifically in the context of orienteering. The development
of a clear methodology that includes a step-by-step
geoinformation-based analysis of physical-geographical
characteristics, landscape structure, territorial accessibility,
and legal protection regimes remains an important task.

The methodological framework of the study encompasses
cartographic methods, geoinformation analysis, morphometric
analysis, field research, landscape-geographical analysis, and
an examination of nature conservation restrictions.

Results

To determine the suitability of protected areas for
orienteering, we developed a research framework that includes
the following steps: identifying selection criteria for the territory,
collecting and analyzing data, applying the methodology for
analyzing protected areas, and obtaining results. The research
framework is presented in more detail below (Fig. 1).

The first stage involves identifying the criteria for selecting
a suitable territory. One of the key conditions for the effective
organization of sports events is the logistical accessibility of the
area. This primarily includes convenient transport connections
that ensure the arrival of participants, organizers, and technical
staff. Priority is given to areas located near road networks.
Another important component is the availability of basic
infrastructure required for competitions, such as designated
start and finish zones, rest and medical assistance areas, water
supply, and sanitary facilities.

The geographical characteristics of the territory directly
influence the quality and diversity of orienteering courses.
One of the fundamental factors is the diversity of relief and
vegetation cover. Areas that combine forested sections,
open spaces, slopes, and water bodies create favorable
conditions for designing dynamic courses. At the same time,
the ability to create courses of varying difficulty helps
engage a wide range of participants (from schoolchildren
and amateurs to professional athletes), contributing to the
development of both technically challenging and
educationally rich routes.

Given the protected status of PAs, ecological responsibility
is a mandatory criterion. First, it is essential to ensure the
preservation of natural complexes, prevent disturbance to
the habitats of rare and endemic species, and avoid
interference with ecosystem processes. Second, minimizing
anthropogenic impact is critical. This requires clear zoning
of the courses and avoiding areas with special conservation
status. Environmental monitoring can serve as a mechanism
for assessing the impact of competitions. Its purpose is to
ensure the preservation of natural complexes, prevent
ecosystem degradation, and minimize human impact on
valuable areas. Environmental monitoring makes the
process of organizing orienteering more responsible and
aligned with sustainable development principles.

The criterion of participant safety is particularly important
— an integral component of organizing orienteering in natural
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conditions. Potential hazards must be identified, such as
swampy areas, impassable or difficult vegetation, poisonous
plants, polluted territories, or unexploded ordnance. A
detailed analysis of possible evacuation routes and methods
for delivering medical aid is required. Planning additional
evacuation routes is essential. The quality of mobile network
coverage across the territory must be assessed to ensure
rapid communication in emergencies. Considering the martial
law in Ukraine and possible air-raid alerts, the availability of a
shelter within walking distance is a necessary requirement for
holding orienteering competitions.

The next stage involves the comprehensive collection
and analysis of information about the territory under
evaluation — its characteristics, legal status, and suitability
for orienteering use. To ensure high accuracy of spatial
analysis and cartographic modelling, it is necessary to
collect and process topographic maps of various scales
(1:10,000; 1 :25,000; 1:50,000), aerial photographs, and
satellite data (e.g., Google Earth). Remote sensing data help
update information about the spatial structure of the area,
including types of land cover (forests, water bodies, open
spaces). The next step involves digitizing, georeferencing, and
vectorizing cartographic materials to create digital terrain models.

For a preliminary assessment of whether PAs can be
used for orienteering — considering existing ecological
restrictions and protection regimes — it is important to
analyze cadastral maps and land-use schemes to identify
boundaries, determine legal status, and establish zoning in
accordance with conservation legislation. Additionally,
boundaries of protected areas must be identified using state
registries and cadastral documents, and legal norms
governing the use of such territories for sports events must
be examined. If a prohibition on holding sports events within
a PAis identified, the area is classified as "unsuitable" in the
list of potential locations.

A key stage in selecting a territory for competitions is
conducting a scientific field expedition, as it enables direct
examination of the area, verification of cartographic data,
and assessment of both natural and anthropogenic factors
that affect route safety and passability. During fieldwork,
researchers examine relief features, vegetation types, water
obstacles, forest density, and passability, among other
factors. Alongside natural factors, the expedition allows for
the assessment of regional infrastructure, the accessibility
of transport routes, the feasibility of arranging start and finish
zones, and suitable locations for judges and spectators.
Ecological restrictions associated with PAs are also visually
assessed, including the presence of strictly protected zones,
areas prohibited for visitation, or habitats of Red List species
that may be affected by the event.

Landscape analysis serves as the basis for identifying
the physical and geographical characteristics of the area in
relation to orienteering competitions. Relief determines the
morphometric complexity of the terrain and greatly affects
tactical decisions during orienteering. Complex relief,
featuring hills, ravines, and valleys, provides natural
reference points and enhances cognitive engagement, while
also increasing the physical demands of the course. The
optimal terrain for orienteering is rolling or dissected relief
with significant elevation changes.

The presence of water bodies (rivers, streams, swamps,
lakes, ponds) is an important spatial reference, but must be
considered carefully from a safety perspective. The
hydrographic network affects route passability and creates
natural barriers; swampy areas or flood zones can complicate
movement and require the design of alternative routes.
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PREPARATORY STAGE
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Fig. 1. Diagram of the methodology for analyzing the territory of a nature reserve area for orienteering purposes

Regarding vegetation, the type and density of plant
cover significantly influence the terrain's passability. The
vegetation of protected areas plays a dual role in the context
of orienteering. On the one hand, it determines passability,
visibility of reference points, and the physical load on
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participants; on the other hand, it represents a component
of conservation value that requires special attention when
planning the course. Areas with dense undergrowth, thick
shrubs, or young tree plantations substantially reduce
movement speed, create obstacles for navigation, and
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hinder visual contact with natural landmarks. Ideal areas
include mixed or deciduous open forests with moderate
canopy density, as well as glades and open spaces.

However, a particular challenge is the need to preserve
rare plant species characteristic of many protected areas.
Such territories may contain species listed in the Red Book
of Ukraine or regional lists of rare plants. Therefore, any
intervention in natural complexes containing rare species
must be minimized. In this context, it is advisable to conduct
preliminary botanical surveys, coordinate activities with PA
administration, and use non-invasive forms of course
marking that do not damage vegetation.

Soil type analysis enables the prediction of an area's
resistance to mechanical impact and the identification of any
necessary access restrictions. Generally favorable are sod-
podzolic and chernozem soils with well-drained structures
that provide stable surface traction. Peatlands, sandy soils,
waterlogged areas, or slopes with loose material present
potential hazards.

Climate determines the seasonal suitability of an area for
sporting events. The main criteria include average
temperature, precipitation levels, air humidity, and the
likelihood of extreme weather events such as storms, fog, or
thunderstorms. Analyzing meteorological conditions makes
it possible to forecast the physical load on participants and
develop safety and logistics measures.

Assessing anthropogenic pressure on protected areas is
a crucial step in selecting sites for competitions. Existing
networks of roads, tourist trails, or former service routes can
serve as the basis for a portion of the course or logistical
infrastructure (start/finish zones, access roads). It is
recommended to use existing paths with minimal disturbance
to new natural areas. Evaluating the distance to settlements,
roads, power lines, and other infrastructure significantly
simplifies event logistics. However, a balanced approach is
necessary — between accessibility and maintaining the isolation
regime of PAs. For example, a high concentration of
infrastructure objects such as warehouses, farms, or power
lines may reduce recreational attractiveness and increase risks,
whereas a complete absence of infrastructure may limit access.

Assessing the intensity of recreational use helps
determine the level of existing anthropogenic pressure and
whether a sporting event might exceed acceptable limits.
This assessment should include data on visitor numbers, the
presence of campsites, previously established trails, etc.

The final stage is creating a database and performing
cartographic visualization, integrating cartographic, statistical,
and analytical data to provide a basis for decision-making,
planning, and organizing events in accordance with
conservation regulations. Mapping should be performed
using GIS technologies that integrate data on relief,
vegetation, hydrography, soil cover, and other natural
components. Specialized maps of various scales are
developed, from overview maps to detailed orienteering
maps. Special attention should be given to accurately
depicting small features critical for orienteers, such as paths,
ravines, fences, and point objects.

To systematize information about areas suitable for
orienteering, a database should be developed that includes
geographic coordinates, physical-geographical characteristics,
levels of anthropogenic impact, protection status,
recreational potential, accessibility, and cartographic
materials. Based on database analysis and cartographic
outputs, scientifically grounded recommendations are
developed for organizing competitions. These concerns
include selecting optimal areas, determining courses of
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various difficulty levels, positioning start/finish zones,

planning access logistics, and ensuring participant safety.

Additionally, it is necessary to consider conservation
regulations governing permitted activities in protected areas.
All sports events within PAs must comply with ecological
safety principles. Therefore, during event preparation,
measures are proposed to preserve natural complexes,
including limiting the use of areas with rare plants and
vulnerable ecosystems, as well as controlling recreational
loads. In this way, orienteering can combine recreational
functions with educational and conservation objectives.

Using the proposed methodology, we consider the
state Dendrological park "Oleksandriya" of the NAS of
Ukraine (Table 1).

Recommendations for Organizing Orienteering
Competitions in the Oleksandriya Dendrological Park:
1. Design courses that avoid, as much as possible, areas

containing rare and ornamental plant species.

2. Exclude territories with dense vegetation and areas of
high ecological value.

3. Use open park areas and alleys for beginner-level
courses and children's competitions.

4. Include zones with denser vegetation and slopes leading
to water bodies for intermediate-level courses.

5. Utilize the mosaic structure of the landscape to create
diverse orienteering challenges for experienced
participants.

6. Ensure the marking of hazardous areas (steep slopes,
marshy sections, water bodies).

7. Develop evacuation routes with consideration of the
existing trail network.

8. Install communication points at key sections of the
course.

9. Use the park's location within the city to provide
convenient access for participants and spectators.

10. Set up the start/finish area on open sites that will not
harm the natural environment.

11. Monitor recreational load during competition events.

12. Implement temporary restrictions on visiting certain parts
of the park after events to allow natural complexes to
recover.

13. Use only temporary and environmentally safe course
markings.

Discussion and conclusions

Thus, the Oleksandriya Dendrological Park has
significant potential for use in orienteering activities. The
combination of a relatively flat relief with local slopes toward
the Ros River and artificial ponds creates optimal conditions
for designing courses of various difficulty levels. The mosaic
variation in terrain passability provides route diversity, which
is an essential prerequisite for conducting training and
competitions of different categories. At the same time, the
territory is subject to environmental restrictions due to its
status as a protected area. The presence of rare plant
species requires that course design account for ecological
criteria and minimize anthropogenic impact. A positive factor
is the developed network of roads and paths, as well as the
park's location within a populated area, which simplifies
logistics and ensures the necessary level of safety.

The results of the conducted study confirm the feasibility
of applying a comprehensive methodology for analyzing
protected areas for the purposes of orienteering. The
proposed approach integrates geographical, ecological, and
sport-practical aspects to provide an objective assessment
of the suitability of territories for organizing competitions.
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Table 1
Example of Applying the Proposed Methodology to the Dendrological Park "Oleksandriya"

Criteria for site selection

e The park is located in Bila Tserkva, 80 km from Kyiv, and has convenient transport accessibility (highways, railway). The
infrastructure is well developed: there are entrances, ticket offices, tourist routes, and the territory is maintained by the administration.
There is a possibility to organize and conduct orienteering events.

« The relief of the dendrological park is characterized by general flatness with slight undulation and gentle slopes descending toward
the valley of the Ros River and a system of artificial ponds. This surface morphology creates favorable conditions for designing
courses of varying complexity, providing both accessibility and a variety of terrain features. Tree plantations are structured in alleys,
forming areas with different densities and levels of passability. The area of the park (400.67 ha) allows for the design of courses of
various lengths and difficulty levels. Courses can be set both in park zones and in more densely vegetated parts of the territory.

e The park has the status of a protected area, with rare and exotic plant species preserved within its boundaries. Therefore,
organizing competitions requires clear zoning — the courses should avoid areas containing vulnerable species.

e The territory has a well-developed network of alleys and paths, which makes it possible to plan evacuation routes. Mobile coverage
is stable. The dendrological park does not contain basic shelters or specially equipped protective structures. However, its location
within the city ensures relative accessibility to civil protection facilities. In particular, near the park, in the Haiok residential area, at a
distance of 200—500 m, there are basic shelters located in multi-story residential buildings.

Data collection and processing

i Google Maps.
Fig. 2 Park layout Fig. 3 Satellite image of the park

The dendrological park spans an area of 400.67 hectares, situated in the southern part of Bila Tserkva, on the right bank of the Ros
River, which influences its topography and hydrographic network. The territory represents the second floodplain terrace of the river.

As a protected area, the "Oleksandriya" park is subject to the requirements of the Law of Ukraine "On the Nature Reserve Fund
of Ukraine" and has a defined regime of protection and use. Any actions that may lead to the degradation of natural complexes are
prohibited: unauthorized logging, disturbance of soil cover, littering, or alteration of the hydrological regime. Sporting events are
allowed only under the condition of minimizing recreational pressure and complying with established regulations. In particular,
orienteering courses should avoid areas with rare and valuable plant species, zones with high vegetation density, and territories
designated for the conservation of genetic diversity.

Regular ecological monitoring and scientific observation of the dendrological collections are conducted within the park, with a
research laboratory operating on-site. For orienteering purposes, additional monitoring of recreational load is needed to assess
whether it exceeds acceptable norms (especially in spring and summer).

Assessment of natural conditions, landscape analysis

The relief is suitable for setting courses of varying complexity: a gently undulating plain with access to the river valley. The
hydrography includes the Ros River, a cascade of ponds, springs, and canals that can be used as navigational features. Floral
diversity is high (the species list includes 2,240 taxa), which is advantageous for educational routes but also a limitation for mass
events. The soil cover consists of chernozems and meadow soils, which are resistant to recreational use; however, areas with clay
subsoils become slippery after rain. The climate is temperate continental, optimal for competitions from April to October. Passability
varies from open lawns to dense shrub thickets; zoning is needed for different competition categories.

Assessment of anthropogenic impact

The park features a well-developed system of alleys and walking paths, totalling over 20 km in length. The main routes have a
hard surface, while secondary paths are mostly dirt roads; their density provides favorable conditions for visitor movement.

Regarding the assessment of distance to settlements, roads, power lines, and other infrastructure objects, the park is located
within the city of Bila Tserkva, in close proximity to residential areas (200-500 m). Major transport routes run near the eastern and
northern boundaries. Engineering infrastructure (power lines, water supply networks) passes through or near the park, contributing
to additional anthropogenic pressure.

"Oleksandriya" is one of the most visited cultural heritage and protected natural areas in the Kyiv region. Tens of thousands
of tourists and residents visit it annually. The highest recreational intensity occurs in the spring-summer period and on weekends.
High recreational load is manifested in lawn trampling, localized soil compaction, formation of unauthorized paths, and increased
noise pollution.

Overall, the dendrological park experiences significant anthropogenic pressure, but its territory retains high landscape value and
holds strong potential for organizing sporting events, including orienteering, provided that recreational use is regulated and
anthropogenic load is controlled.

ISSN 1

728-3817



FEOIPA®ISA. 3/4(94/95)/2025

~ 47 ~

The use of protected areas is possible only when several
criteria are taken into account, including natural conditions,
anthropogenic impacts, safety, ecological restrictions, and
logistical factors. The developed methodology can serve as
a tool for the rational use of protected areas and contribute
to integrating sports and recreational activities with nature
conservation functions.
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methodology, formal analysis, writing (original draft); Oleg Gryniuk —
writing (review and editing), data validation.
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METOOMUKA AHANI3Y TEPUTOPIA NPUPOAHO-3ANOBIAHOIO ®OHAY
And NOTPEB CMNOPTUBHOIO OPIEHTYBAHHA

BcTtyn. [leocpagiyHa Hayka ece 6inbwie opiecHmMyembcss Ha MPuKnaoHi OocC/iOXKeHHs, W0 Maromb MpakmMuyHe 3Ha4YeHHs1 Ons
npupodoKopucmyeaHHs ma fpociMopoeozo niaHysaHH mepumopii. Y yboMy KoHmekcmi ocobnueoi akmyanbHocmi Habyeae aHani3 nomeHuiany
mepumopiii npupodHo-3anoeioHo20 ¢poHAy (M3®P) sik 06'ekmie akmueHO20 NizHasasIbHO-PeKpeayiliHo2o sukopucmaHHsi. 3 2eozpaghiyHumM cepedo-
suwemM ece 6binbwe cmae noe'a3aHUM CriopmueHe opieHmMyeaHHs1 — eud criopmy, cymb SIKO20 roJsisizae 8 momy, w06 Ha He3Haliomili micyesocmi 3a
dornomozor Kapmu ma Komnaca sikHaliweudwe rnodosiamu AucmaHyiro, eideidaewiu KOHMPOILHI NyHKMu. CriopmueHe opicHMyeaHHs1 mompebye
HasieHocmi pi3HoMaHimHo20 ma docmynHo20 penbegy, kKapmozpagpidHux pianie, doc 1b0i nowji mepumopii, NpupodHoi pi3HoOMaHimHo-
cmi, a makox dompumaHHs1 06MeXxeHb W000 OXOPOHHO20 CMamycy mepumopii.

Me ToAaun. Memoduka eknro4ae maki emanu: eusHa4eHHs1 Kpumepiie eio6opy mepumopiti; 36ip ma aHaniz daHux npPo pesnbeg, POCIUHHICMb,
rpyHmu, knimam i aHmponoz2eHHe HagaHMaXKeHHs; oyiHKa eKos102iYHUX 06MexeHb; CMeopeHHsI kapmozpadgiyHux Mmamepianie y IC; ¢popmyeaHHs
6a3u daHux npudamHux OiNsTHOK ma pekomeHdauili u4000 opaaHizayii ducmaruit.

Pe3ynbTaTtu. Po3pobneHo MemoduKy aHanizy mepumopili n(pupoOHo-3anoeioHo20 ¢poHAy Osisi su3Ha4eHHs ix npudamHocmi o eukopuc-
maHHs1 nid Yac crnopmueHo20 opieHmyeaHHs. [lpoaHanizoeaHo ymoeu deHApos102i4HO20 NapkKy "OnekcaHOpis": 3pyyHe po3mawyeaHHsl, PiGHUHHO-
xeunsicmuli penbeg, pi3HoMaHimHi naHOwagmHi enemMmeHmu, po3euHeHa iHghpacmpykmypa ma Mepexa cmexok. BusHa4eHo o6MexeHHsl, Noe ‘a3aHi
3 HasieHicmo pidKicHuUx eudie, 8UCOKUM pekpeayiliHuM HagaHMaxxeHHsIM i cmamycom 13®. CchopmoeaHo pekomeHOauyii ujodo npoknadaHHs ducma-
HUil pi3Hoi cknadHocmi.

BucHoBku. Memoduka niomeepduna ceoro egpekmueHicmb Onsi oyiHro8aHHs1 npudamHocmi mepumopitli [13® do cnopmueHo20 opieHmy-
eaHHs. Tepumopii MOXXymb euKopucmosyeamucsi 3a yMmoeu GompuMaHHsI eKOoJsI02iYHUX 8UMOR, MiHiMi3ayil aHmpPonoz2eHHo20 ensiusy ma 2pamom-
HO20 nnaHyeaHHs. [1idxid moxxe 6ymu 3acmocoeaHuli Ans nodanbuwux 00cioKeHb i NPakKMu4HOi op2aHi3ayii 3Ma2aHb y mexax 3®.

Knio4yoBi cnoBa: aHanis Teputopii, OXOPOHHi 30HMN, OPIEHTYBAHHS.

ABTOpM 3a8BNSIOTb NPO BiACYTHICTb KOHMIKTY iHTepeciB. CnoHcopy He Gpanu y4acTi B po3po6neHHi AocnimkeHHs; y 36opi, aHanisi un
iHTepnpeTauii 4aHWX; y HanUCaHHI pykonucy; B pilleHHi Npo nybnikauito pe3ynbTartis.
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MONITORING STUDY OF THE SPATIAL DYNAMICS
OF BELLIGERENT-RECREATIONAL SYSTEMS
(CASE STUDY OF IRPIN, HORENKA AND BUCHA)

Background. The 2022 hostilities in Kyiv's suburbs (Irpin, Horenka, Bucha) triggered substantial anthropogenic
environmental change and the emergence of so-called belligerent-recreational systems (BRS), where pockets of war-related
destruction coexist with recreational resources. Vegetation degradation and other alterations of land cover in these areas require
detailed investigation and assessment to inform subsequent revitalization. The aim of this study was to detect spatial changes in
the structure of land (vegetation) cover and to assess the degree of degradation within belligerent-recreational systems using Earth
observation (remote sensing) methods by calculating spectral indices and their differenced forms.

Methods. To monitor the spatial dynamics of BRS, Sentinel-2 and Landsat-8 imagery was used to construct pre- and
post-hostilities snapshots within the study sites. We computed the NBR (Normalized Burn Ratio) and NDVI (Normalized Difference
Vegetation Index) and, chiefly, their differenced forms — dNBR (Differenced Normalized Burn Ratio) and dNDVI (Differenced
Normalized Difference Vegetation Index) — which reflect degrees of land-cover damage due to burning and other biomass losses.
The resulting dNBR and dNDVI values were classified by damage severity (from critical to minimal). Validation of the proposed
classification scales was carried out by calculating pairwise (Pearson) correlation coefficients. The results revealed a strong
correlation between dNBR and dNDVI (r = 0.87).

Results. Monitoring of spatial changes in BRS land-cover structure showed that the most intense fighting resulted in
large-scale fires — in the northern quarters of Irpin and Bucha, and the central and eastern parts of Horenka — captured by the
computed dNBR. According to dNBR, 12 % of the study area fell into the critical damage class, 20.5 % into the severe class; roughly
one-third of the territory exhibited moderate damage, about one-quarter minor damage, and 9 % was almost unaffected. Analysis
of dNDVI indicates that more than 80 % of biomass was lost over 13 % of the area, 50-80 % over 32 %, while 39 % experienced
moderate losses and 16 % minimal losses. Additionally, NDVI analysis helped identify sites with mechanically induced vegetation
damage resulting from warfare.

Conclusions. Calculating the dNBR and dNDVI spectral indices enabled a quantitative assessment and delineation of
degradation levels in the land (vegetation) cover of BRS, as well as visualization of the spatial differentiation of damage by severity
classes. Among these, areas with weak or moderate damage were observed to show rapid vegetation recovery, whereas zones of
critical and severe damage require the implementation of robust reclamation and remediation measures. The high correlation
between dNBR and dNDVI confirms the dominant role of fires in degradation; however, a combined analysis of these indices
provides a more complete assessment that also captures mechanical damage. The quantitative and qualitative results of the
monitoring of land-cover conditions across the study sites, together with their map-based modeling, can be used to design
strategic measures for the ecological rehabilitation of areas affected by military actions.

Keywords: belligerent-recreational systems; warfare; remote sensing; dNBR; dNDVI; degradation of land (vegetation) cover.

Background

Armed hostilities are a powerful driver of anthropogenic
transformation of landscape systems and, as a
consequence, of the formation of specific beligeratively
transformed types of these systems. Such systems are
characterised by a significant degree of destruction of
natural elements and anthropogenic objects, changes in the
soil cover's structure, degradation of vegetation, and
disruption of ecological balance.

The military operations that took place in 2022 on the
territory of Ukraine, particularly in the suburban zone of Kyiv,
led to substantial changes in landscape systems in the
settlements of Irpin, Horenka and Bucha and in adjacent
areas. These settlements were strongly affected by intense
combat operations, artillery shelling, bombardments and
war-induced fires, which resulted in the formation of
beligerative systems that require comprehensive study,
assessment and subsequent modelling of their states. Given
that these systems continue to serve as places of residence
for the population and, paradoxical as it may seem, as
spaces for the restoration of human vitality (recreation), the
study of beligerative-recreational systems (hereinafter also
BRS) becomes particularly relevant.
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Assessing the degree of transformation of beligerative-
recreational systems, as well as monitoring the processes of
their change and subsequent recovery, requires a
comprehensive approach and the application of Earth
remote sensing methods, which are especially useful when
direct (physical) access to the study sites is impossible.
Spectral indices NBR and NDVI are particularly informative
for detecting changes caused by military actions in land and
vegetation cover. They make it possible to assess the
degree of vegetation damage due to fires and the overall
state of vegetation biomass, respectively.

The relevance of this research is further determined by
the fact that the need, importance and timeliness of
assessing the condition of the land cover of the study areas
form an unquestionable basis for the subsequent planning of
measures for their restoration, reclamation and remediation.
Therefore, the results of such research can be used to
develop comprehensive programmes for the ecological
rehabilitation of territories affected by military actions.

The aim of this study is to determine the spatial changes
in vegetation cover in territories transformed as a result of
hostilities (using the settlements of Irpin, Horenka and
Bucha as case studies) and to assess the degree of
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beligerant-induced degradation of vegetation cover using
Earth remote sensing methods.

To achieve this aim, it was considered necessary to:
1) analyse the theoretical and methodological foundations
for studying beligerative-recreational systems and the
possibilities of applying spectral indices to assess their
states; 2)identify the specifics of the dynamics of
beligerative-induced changes in vegetation cover within the
territory of Irpin, Horenka and Bucha before and after the
active phase of hostilities by calculating the dNBR index;
3) assess vegetation biomass losses in the study area using
the dNDVI index; 4)identify trends in the spatial
differentiation of vegetation damage and their dependence
on the intensity of hostilities; 5) develop recommendations
for the restoration of beligerative-recreational systems and
for monitoring their states in the future.

Literature review. The theoretical foundations for the
study of beligerative systems have been developed in the
works of Western scholars, in particular Woodward (2014),
who considers military geography as a distinct branch of
geographical science and analyses the impact of armed
conflict on landscape transformation. The application of
Earth remote sensing methods to assess the environmental
consequences of military actions is presented in the works
of Witmer (2015), Witmer and O'Loughlin (2009), where the
authors demonstrate the effectiveness of satellite imagery
for determining the extent of destruction and environmental
change in conflict-affected territories.

The use of spectral indices to assess the condition of
vegetation cover is a widespread practice in Earth remote
sensing. The NBR (Normalized Burn Ratio) index was
developed to assess the degree of fire damage. Researchers
(Key, & Benson, 2021) developed a methodology for using the
NBR index to evaluate the consequences of fires and to monitor
vegetation recovery in affected territories.

The NDVI (Normalized Difference Vegetation Index) is
one of the most widely used metrics, actively applied to
assess the condition of land (vegetation) cover and, at the
same time, regarded as an effective tool for monitoring
vegetation condition and evaluating its seasonal dynamics
(Pettorelli, 2013).

Studies on the consequences of hostilities on the
territory of Ukraine using Earth remote sensing methods
include the works of Ukrainian researchers (Denysyk,
Kiziun, & Kanskyi, 2023), (Bondar, Finin, & Shevchenko,
2022), (Lisova, 2017), among others. However,
comprehensive studies of beligerative systems in general
and beligerative-recreational systems in particular, including
within the territory of Kyiv Region and especially those
formed as a result of the impact of military actions in 2022,
using the spectral indices dNBR and dNDV/I, are still lacking
and remain to be carried out.

Methods

The methodology for investigating spatial changes in
beligerative-recreational systems is based on the integrated
use of Earth remote sensing methods and geoinformation
(GIS-based) modelling, through: calculation of spectral
indices and their difference forms, construction of
distribution scales for the calculated indices and their
validation, as well as spatial modelling and mapping.

The study was conducted in several stages. One of the
first stages involved selecting satellite images with
appropriate temporal and spatial resolution for the study
area, both before and after the active phase of hostilities.
For this purpose, Sentinel-2 (spatial resolution 10 m) and
Landsat-8 (spatial resolution 30 m) satellite imagery were
used for the following periods: the active phase of hostilities
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(April-May 2022) and the period after the active phase (the
beginning of the recovery period) (July-August 2022).

At the next stage, spectral indices and their difference
forms were calculated. The NBR (Normalized Burn Ratio)
index was calculated according to equation (1):

NBR = (NIR — SWIR)/(NIR + SWIR) 1)

where NIR is Near Infrared radiation, with a wavelength
range of 0.75—-1.3 ym, and SWIR is Shortwave Infrared
radiation, with a wavelength range of 1.5-2.3 um.

To assess territorial changes that occurred as a result of
fires, the dNBR (Differenced Normalized Burn Ratio) was
calculated according to equation (2):

dNBR = NBR pre — NBR post (2)
where NBR pre is the pre-fire NBR ("before" the fire), and
NBR post is the post-fire NBR ("after" the fire).

For the interpretation of the obtained dNBR values, the
classification proposed by the USGS (Key, & Benson, 2021)
was used. According to this classification, the resulting
dNBR values are evaluated as follows:

less than 0.1 — unburned area or very low change;

0.1-0.27 — low burn severity;

0.27-0.44 — moderate burn severity;

0.44-0.66 — high burn severity;

greater than 0.66 — very high burn severity.

The NDVI (Normalized Difference Vegetation Index) was
calculated according to equation (3):

NDVI = (NIR — RED)/(NIR + RED) 3)
where NIR is Near Infrared radiation, reflected light in the
near-infrared range with a wavelength of 0.75-1.3 ym, and
RED is the Red band (red spectral channel), visible red light
with a wavelength range of 0.63—0.69 um.

To assess the dynamics of changes in vegetation cover,
the dNDVI (Differenced Normalized Difference Vegetation
Index) was calculated according to equation (4):

dNDVI = NDVI pre — NDVI post 4)
where NDVI_pre is the pre-event NDVI ("before" the event)
and NDVI_post is the post-event NDVI ("after" the event).

By analysing the obtained dNBR values, five zones with
different degrees of BRS damage caused by fires were
identified (Key, & Benson, 2021):

1. Zone of critical damage (dNBR > 0.66) covers areas
where intense hostilities occurred and led to large-scale
fires. Field surveys confirmed that at dNBR > 0.66 there is a
complete loss of vegetation and significant disturbance of
the wupper soil horizons, which necessitates the
implementation of active reclamation measures.

2. Zone of severe damage (ANBR = 0.44-0.66)
includes areas with substantial damage to vegetation cover
as a result of fires. This range corresponds to areas with
intense, but not total, burning, where individual ecosystem
elements capable of self-recovery are still preserved.

3. Zone of moderate damage (dNBR = 0.27-0.44) covers
areas with partial damage to vegetation cover. Field surveys
carried out to validate the identified damage classes show that
at such dNBR values, the ecosystem retains sufficient recovery
potential, although time is required for regeneration.

4. Zone of low damage (dNBR = 0.1-0.27) includes
areas with minor damage to vegetation cover. This range
characterises sites with limited fire impact, where surface-
level damage prevails, and the overall ecosystem structure
remains unaffected.

5. Zone of minimal impact (dNBR < 0.1) covers areas
that were practically unaffected by fires, and index values
< 0.1 correspond to its natural variability in undisturbed
geosystems (which is also confirmed by validation results
obtained from control plots located outside the combat zone).
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By analysing the calculated dNDVI values, four zones were
distinguished, each characterised by a different degree of biomass
loss in beligerative-recreational systems (Pettorelli, 2013):

1. Zone of critical losses (ANDVI > 0.5), which covers
areas with almost complete destruction of vegetation cover.
Analysis of control points established within the model plots
of the study showed that at dNDVI > 0.5 there is a critical
decline in the photosynthetic activity of plants, indicating an
almost complete loss of ecosystem functionality.

2. Zone of substantial losses (dNDVI = 0.3—-0.5), which
includes areas with a pronounced reduction in vegetation
biomass. This range corresponds to territories with
significant, though not catastrophic, biomass decline, where
gradual self-recovery is possible over the course of several
subsequent growing seasons.

3. Zone of moderate losses (ANDVI = 0.1-0.3) covers
areas with a moderate reduction in vegetation biomass: at
such dNDVI values, the ecosystem is capable of self-
recovery within 1-2 growing seasons without the
implementation of special reclamation measures.

4. Zone of minimal losses (dNDVI<0.1), which
includes areas with minor changes in vegetation biomass. In
this case, the threshold value dNDVI < 0.1 corresponds to
the state of natural seasonal variability in geosystems. For
the study area, this index value (according to previous
monitoring observations) is typical of the dNDVI time series
for the period 2019-2021 (in other words, prior to the onset
of the active phase of hostilities).

Validation of the identified categories was carried out by
comparing them with the results of field observations, during
which damage to vegetation, soil cover, and changes in the
structure of plant communities were recorded. For the
purpose of substantiating the delineation of classification
categories describing the transformation of beligerative-
recreational systems, the methodological toolkit of
correlation analysis was used as the primary analytical basis
(Janse et al., 2021). It was found that the correlation
coefficient between the classification scheme based on
dNBR and the field-based assessment of burn severity is
0.89, and between the classification scheme based on
dNDVI and the corresponding field-based assessment of
damage severity it is 0.85, which confirms the validity of the
chosen scale for monitoring-based assessment of
beligerative-recreational systems within the study area.

Results

In the context of studying the impacts on geosystems
caused by military actions, and taking into account the
operating conditions of contemporary nature-use systems
(Udovychenko, 2017) characteristic of the model sites under
investigation,  beligerative-recreational systems are
understood here as complex entities that have experienced
direct or indirect effects of warfare and within which, in a
single spatial "framework", elements of beligerative nature
use (military-defence infrastructure, loci of destruction,
zones of restrictions and safety risks, places of memory,
etc.) and recreational activity (natural and urban green
spaces, water and climate-related recreational resources,
cultural-tourist objects and service infrastructure, etc.) co-
exist and interact (Udovychenko, & Petrovskyi, 2024).

The monitoring study of their spatial dynamics was
considered feasible to carry out in a logical sequence of
reasoning and applied methods and methodological
techniques, starting from the identification of the specific
features of the formation of beligerative-recreational
systems and the analysis of changes in such systems using
the dNBR and dNDVI indices, through a comparative
analysis of the dNBR and dNDVI calculation results, and
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finally to the substantiation of a score-based assessment of
the respective areals and the classification criteria for
beligerative-recreational systems according to the
computed dNBR and dNDVI indices.

Thus, it is a proven fact that the spatial differentiation of
beligerant-recreational systems depends on the intensity
and nature of hostilities occurring within them. It is also
evident that geosystems become most highly transformed in
zones affected by intense, massive artillery shelling and air
strikes, where, as a consequence, large-scale fires and
destruction of infrastructure facilities occur, followed by
changes in the functional trajectories of such geosystems.

The degrees of transformation of these systems, on the
one hand, depend on the level and depth of damage to plant
communities, while, on the other hand, they determine the
rate and feasibility of post-war (or post-active-phase)
recovery. In particular, coniferous forests experience deeper
and more extensive fire-induced damage compared to
broadleaved forests, as they are more vulnerable to the
effects of fire. Urban green spaces likewise suffer
substantial damage. At the same time, recovery proceeds
more rapidly in those areas where measures for sustainable
urban greening and maintenance are implemented.
However, the rate of recovery of different types of BRS
varies significantly: systems with moderate and low degrees
of damage exhibit relatively rapid restoration of vegetation
cover over the following growing seasons, whereas
territories with critical and substantial degrees of damage
require a prolonged period for recovery, provided that active
reclamation measures are implemented.

The identified degrees of damage/transformation of BRS
were determined in accordance with the assessment scales
based on the calculated dNBR and dNDVI indices.

Thus, the existing classification of territories by degree
of fire damage, based on dNBR (Differenced Normalized
Burn Ratio) values and grounded in the methodology
introduced by the United States Geological Survey (USGS)
(Key, & Benson, 2021), was adapted to the specifics of the
object—subject domain of this research (the nature of
beligerative-recreational systems in the study area in the
context of the concept of current nature-use systems). The
threshold dNBR values for each classification category of
BRS damage were substantiated as follows:

1. Zone of critical damage, where dNBR > 0.66,
generally comprises sites/BRS in which total destruction of
vegetation cover is observed, the complete burning of the
forest floor down to the mineral layer and the destruction of
soil organic matter, resulting in the exposure of the mineral
soil; the presence of burn scars, ruins of buildings and debris
of various origin, etc. Due to such deep-seated damage,
these geosystems exhibit no potential for self-recovery over
the next several years. Within the study area delineated in
the north-western outskirts of Kyiv, the total area identified
and calculated as experiencing a critical degree of BRS
damage from military-induced fires in early 2022 (late
February—March) is 4.8 km?, or 12 % of the total study area
(Fig. 1 — graphical, and Fig.2 — spatially visualised
representation of the obtained results).

2. Zone of substantial damage, with dNBR values in the
range 0.44-0.66, is characterised by severe damage to tree
stands, mortality of more than 75 % of trees, burning of the
herb and shrub layers, and damage to the upper organic soil
layer, while at the same time individual viable plant
specimens are preserved and there remains a limited
potential for self-recovery. Within the study polygon, the total
area of BRS with this degree of damage is 8.2 km?, or
20.5 % of the total study area (see Fig. 1).
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3. Zone of moderate damage (dNBR = 0.27-0.44)
comprises areas where 40-75% of tree stands are
damaged. It is characterised by partial burning of the
understorey and herb layer, minimal damage to the soil
cover, and the preservation of a substantial share of the
"seed bank", and therefore demonstrates the potential for
self-recovery within 1-3 years. The identified and calculated
area within the north-western outskirts of Kyiv with a
moderate degree of BRS damage totals 13.5 km?, or 33.8 %
of the total study area.

4. Zone of low damage (dNBR = 0.1-0.27). In such BRS,
damage affects up to 40 % of tree stands; surface burning of
the herb layer is recorded; the structure and stratification of

vegetation are preserved; no significant damage to the soil
profile is observed; and there is a high potential for rapid self-
recovery. In total, the area of BRS with this degree of damage
is 9.8 km?, or 24.5 % of the total study area.

5. Zone of minimal impact, where dNBR < 0.1, is
characterised by the absence of visible signs of fire
influence/manifestation or other types of thermal damage; it
shows a high degree of "preservation" of all geosystem
components, within which only shallow mechanical
disturbances with limited transformative effect may occur.
Within the study polygon in the north-western outskirts of
Kyiv, the area of BRS with this degree of impact is 3.7 km?,
or 9.2 % of the total study area (see Figs 1 and 2).

’

= Minimal impact = Low damage

Moderate damage = Substantial damage = Critical damage

Fig. 1. Percentage distribution of land-cover damage zones of BRS within the study sites based on the calculated dNBR

The above-mentioned degrees of damage/transformation
of BRS, identified on the basis of the threshold dNBR values
for each classification category and according to the
described assessment scale for the calculated dNBR index,
exhibit the following spatial characteristics within the model
sites of the study polygon. The highest degree of damage is
found in extensive forest tracts in the western—south-western
and eastern—south-eastern parts of the territory of Irpin,
almost throughout the territory of Bucha, and sporadically —
with a predominance in the northern part of the town — within
Horenka. At the same time, a high level (substantial damage)
caused by military-induced fires is observed in Irpin in the
forested areas located to the south-west of the town, and in
Bucha in residential neighbourhoods, especially in the central
and north-western parts of the town. Within the territory of
Horenka, a relatively low degree of fire damage (moderate
and low) predominates; however, high (substantial damage)
and very high (critical damage) levels are recorded across the
entire western half of the town.

Thus, as can be seen from the results of the dNBR
calculations and spatial modelling within the study polygon,
BRS with low, moderate and substantial degrees of fire
damage are represented in approximately equal proportions
(=34 %, 33% and 32%, respectively), while their
development patterns are spatially heterogeneous across
the three model sites.

Another equally important component in assessing the
degree of BRS transformation caused by military actions
was the identification and substantiation of the levels of
damage to land (vegetation) cover and the degrees of
biomass loss based on the dNDVI (Differenced Normalized
Difference Vegetation Index).

The classification of BRS by degree of vegetation
biomass loss based on the obtained dNDVI values was
developed taking into account the structure of land cover
and the prevailing types of plant communities in the study
area, as well as the type of loss caused by warfare. The
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threshold dNDVI values for each classification category of
BRS damage were substantiated as follows:

1. Zone of critical losses (ANDVI > 0.5) includes sites
where the vegetation index decreases by more than 50%
compared to the pre-war period, where more than 80 % of
vegetation biomass is lost, the vertical structure of plant
communities is completely destroyed, and there are no signs
of photosynthetic activity in the vast majority of biocenoses.
Within the study polygon delineated in the north-western
outskirts of Kyiv, the total area identified and calculated as
belonging to the zone of critical losses of BRS plant
communities due to military impacts is 5.2 km?, or 13 % of
the total area of the study polygon.

2. Zone of substantial losses (dNDVI = 0.3-0.5) is
characterised by a decrease in the vegetation index by 30—
50 %, a loss of 50-80 % of vegetation biomass, a
pronounced disruption of the vertical structure of plant
communities, and the preservation of photosynthetic activity
over 20-50 % of the area. The identified and calculated area
within the north-western outskirts of Kyiv that falls into the
zone of substantial BRS losses totals 12.8 km?, or 32 % of
the total area of the study polygon.

3. Zone of moderate losses (with dNDVI values of 0.1—
0.3). This category includes areas where the vegetation
index decreases by 10-30 %, vegetation biomass losses
amount to 20-50 %, the vertical structure of plant
communities is partially disturbed, and photosynthetic
activity is preserved over most of the area. Within the study
polygon, the total area of BRS with this level of loss is 15.6
km?2, or 39 % of the total study area.

4. Zone of minimal losses (with dNDVI < 0.1) is
characterised by a decrease in the vegetation index of less
than 10 %, losses of up to 20 % of vegetation biomass, and
the preservation of plant community structure together with
ongoing photosynthetic activity. Within the study polygon in
the north-western outskirts of Kyiv, the area of BRS with this
level of loss is 6.4 km?, or 16 % of the total study area (Fig. 3).
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32,00%

= Minimal losses = Moderate losses

Substantial losses = Critical losses

Fig. 3. Proportions of damage zones (land-cover loss) within the study sites derived from dNDVI

The above-described levels of vegetation biomass loss
and degrees of damage to the land (vegetation) cover of
BRS, identified according to the threshold dNDVI values for
each classification category and the corresponding
assessment scale for the calculated dNDVI index, exhibit the
following spatial characteristics within the model sites of the
study polygon (Fig. 4). The highest degree of damage to the
land (vegetation) cover is observed almost throughout the
BRS of Irpin and Bucha, with the exception of their
peripheral areas, which are predominantly characterised by
substantial losses and, to a lesser extent, moderate losses.
The situation is more favourable within the model site of
Horenka, where loss levels are predominantly minimal
(minor) and moderate, with only small patches of the zone
of critical losses, mainly in the northern and extreme western
parts of the town.

Thus, based on the results of the dNDVI calculations and
spatial modelling within the study polygon, it can be
concluded that BRS of different degrees and zones of
vegetation biomass loss are represented unevenly: zones of
critical and substantial losses dominate overall (together
accounting for 45 %), while areas with moderate losses are
somewhat less represented (39 %), and patches with
minimal losses are very weakly represented (16 %) (see
Figs 3 and 4). The same heterogeneity is exhibited by these
classification categories in terms of the spatial patterns of
their development within the three model sites.

Validation of the above-developed and substantiated
classification schemes based on the calculated dNBR and
dNDVI was carried out using data from field observations
conducted within the model sites, as well as remote
monitoring data and high-resolution imagery. By applying
correlation analysis techniques, it was established that the
proposed scales have high accuracy (87 %) in determining
and differentiating levels of vegetation biomass loss: the
greatest biomass losses are observed in the same zones
where high dNBR values occur, which once again
demonstrates the strong impact of fires on vegetation cover
degradation. However, in contrast to dNBR, the calculation
and spatial modelling of dNDVI also makes it possible to
identify BRS within which mechanical damage to vegetation
has occurred. It was found that a high correlation between
these indices (r = 0.87) is observed in areas where fires were
the dominant impact factor. In contrast, in areas where
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mechanical disturbance (craters from explosions, trenches,
dugouts, etc.) predominates, the correlation is significantly
lower (r=0.42), which confirms the need for a
comprehensive approach to the classification of territories
affected by beligerative impacts.

The validation carried out in this way confirms the
reliability of the obtained results and strengthens the
rationale for further determining the degrees of
transformation of beligerative-recreational systems, which
will make it possible to comprehensively assess the scale
and intensity of changes within the study areas caused by
fires and associated anthropogenic (military) factors.

For a comprehensive assessment of the degrees of
transformation of beligerative-recreational systems, and
taking into account existing experience (Key, & Benson,
2021), it was considered necessary to develop an integrated
classification of the relevant categories. By adapting existing
classification approaches to the needs of assessing
beligerative and recreational systems per se, considering
the different mechanisms by which warfare affects
geosystems and BRS, and based on overlaying the dNBR
and dNDVI indicators, it was deemed possible to distinguish
the following classification categories:

1. Catastrophic transformation (dNBR>0.44 and
dNDVI > 0.5), characterised by complete degradation of
vegetation cover as a result of intense fires and mechanical
damage, destruction of the natural landscape structure and,
consequently, the need to implement comprehensive
reclamation measures for BRS.

2. Severe transformation (dNBR=0.27-0.44 and
dNDVI =0.3-0.5), marked by substantial disruption of
landscape structure caused by various impacts of military
actions. Restoration of such BRS is only possible if a series of
targeted reclamation and remediation measures is carried out.

3. Moderate transformation (dNBR =0.1-0.27 and
dNDVI =0.1-0.3), manifested as partial disturbance of
landscape structure while maintaining the main functional
linkages between its components and neighbouring areas.
Such territories are capable of self-recovery within 1-3 years.

4. Low transformation (dNBR < 0.1 and dNDVI < 0.1),
characterised by minor disturbances to individual landscape
components and the preservation of their structure and
functions. Such territories recover rapidly, usually within a
single growing season.
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Thus, the overlay of the dNBR and dNDVI indices
applied in the course of classification makes it possible not
only to determine the intensity of biomass losses but also to
identify mechanical disturbances of the vegetation cover,
which renders the proposed approach a universal tool for
analysing the complex changes experienced by BRS. The
proposed system provides a scientifically grounded basis for
further planning of restoration, reclamation, remediation and
monitoring measures, since it allows clear identification of
zones of military intervention, indicates the potential for
territorial  self-recovery, and reflects the degree of
diversification in the implementation of the necessary
management actions. This approach makes it possible to
move from a mere recording of disturbances to the
development of effective strategies for the rehabilitation of
affected geosystems.

At the same time, the classification of degrees of
transformation of beligerative-recreational systems developed
in this way makes it possible to generalise the nature and
scale of the impact of military actions on landscape complexes,
while further cartographic modelling of the delineated taxa
(in the course of future research) will provide a structured
understanding of the spatial differentiation of the degradation
processes that have taken place.

Discussion and conclusions

The above-outlined findings of the study have made it
possible to provide a multifaceted characterisation of the
scale and specific features of the transformations
undergone by beligerative-recreational systems in the north-
western part of the suburban belt of Kyiv under the impact
of military actions in the first half of 2022. The integrated
combination of remote sensing data, index-based analysis,
field observations, validation and overlay analysis has
ensured a holistic understanding of the spatial structure of
changes, their intensity and the mechanisms by which they
manifest. The results obtained provide a scientifically
substantiated basis for developing further recommendations
on the restoration, monitoring and management of the
affected territories.

Comparative analysis of the results of assessing
changes in beligerative-recreational systems caused by
military actions, carried out by calculating the dNBR and
dNDVI indices and verifying the obtained values, made it
possible to identify general patterns and differences in the
spatial distribution of affected areas and to distinguish
classification categories corresponding to different levels of
military damage.

At the same time, the results of analysing these two
indices demonstrate certain differences. The NBR index is
more sensitive for detecting areas affected by fires, whereas
NDVI better reflects the overall state of vegetation biomass;
the dNDVI index reveals areas with mechanical damage to
vegetation in the absence of fire, which are not detected
using dNBR. Furthermore, a high level of correlation is
observed between dNBR and dNDVI values (correlation
coefficient r = 0.87), which indicates the validity of the
applied methodology for assessing the military impact and
fires on vegetation cover degradation within the study area.
Monitoring both indices demonstrates gradual recovery of
vegetation cover, particularly during the first growing season
following the disturbances in 2022, especially in areas with
low and moderate degrees of military and pyrogenic
transformation.

The proposed integrated classification of BRS by degree
of damage caused by military impacts is based on the
results of overlaying dNBR and dNDVI values for different
types of warfare-related impacts on geosystems. It was
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found that high correlation between these indices is
observed in areas where fires were the dominant impact
factor, whereas in areas with a predominance of mechanical
military damage (craters from explosions, trenches,
dugouts, etc.) the correlation level is significantly lower,
which confirms the need for a comprehensive approach to
classifying territories affected by beligerative impacts.

Areal analysis of beligerative-recreational systems
investigated using monitoring tools and of the levels of their
damage by military impacts suggests that the most heavily
transformed systems are those located in the peripheral
districts of Irpin and throughout Bucha, and, sporadically but
predominantly in the northern part of the town, within
Horenka, where the most intense hostilities occurred.
Calculation of the dNBR index made it possible to identify
territories affected by fires resulting from military actions and
to establish that about 12 % of the area experienced a
critical level of damage and another 20.5 % a severe level
of damage. Analysis of NDVI changes revealed substantial
losses of vegetation biomass: critical losses were recorded
on 13 % of the territory and substantial losses on 32 %.
Verification of the calculated dNBR and dNDVI values
revealed a high level of correlation, which confirms the
dominant influence of fires on vegetation cover degradation.
At the same time, the calculation of dNDVI made it possible
to identify areas with mechanical damage to vegetation that
are not detected using dNBR.

The dynamics of the spatial distribution of both indices
during the first subsequent growing season showed gradual
vegetation recovery in areas with moderate and low degrees
of military impact. However, in areas that experienced
critical and severe impacts, the recovery process is
extremely slow, indicating the need to introduce active
measures for reclamation, remediation and comprehensive
restoration of degraded landscapes and beligerative-
recreational systems. These aspects determine the
prospects for further research aimed at generalising the
nature of the impact of military actions on landscape
complexes, scaling the applied methodology to other model
sites in Kyiv Region with mandatory cartographic modelling
of the substantiated and proposed taxa to be distinguished,
which will ensure a structured understanding of the spatial
differentiation of degradation processes that occurred as a
result of military events.

Authors' contributions: Viktoriia Udovychenko — conceptualisation;
methodology; data validation; writing (review and editing). Ivan
Petrovskyi — methodology; analysis of sources; formal analysis;
preparation of the literature review and theoretical framework of the
study; writing (original draft).

Sources of funding. This study did not receive any grant from
a funding institution in the public, commercial, or non-commercial
sectors.

References

Bondar, O. I., Finin, G. S., & Shevchenko, R. Y. (2022). Environmental
challenges of wartime: Assessment of environmental impact using space
remote sensing systems and GPS navigation. Ecological Sciences, 4(43),
40-49 [in Ukrainian]. [BoHgap, O. I., ®iHiH, I". C., & LLleByeHko, P. 0. (2022).
EkonoriyHi BUKIMUKM BOEHHOTO Yacy: OLjiHKa BNMVBY Ha OOBKINNSA KOCMiYHUMU
cucTeMaMmn AUCTaHuinHoro 3oHayBaHHst Ta GPS Hasirauii. EkonoeiyHi Hayku,
4(43), 40-49]. https://doi.org/10.32846/2306 9716/2022.ec0.4-43.7

Denysyk, H. I., Kiziun, A. H., & Kanskyi, V. S. (2023). Belligerative
landscapes of Ukraine. Ukrainian Geographical Journal, 3, 23-34.
https://doi.org/10.15407/ugz2023.03.023 [in Ukrainian]. [Oenwucuk, . 1.,
KistoH, A. T., & KaHcbkuid, B. C. (2023). BenirepaTtvsHi naHawadti Ykpainu.
YkpaiHcbkuli eeoepagpivHull xypHan, 3, 23-34]. https://doi.org/10.15407/
ugz2023.03.023

Grodzynskyi, M. D. (2014). Landscape ecology. Znannia [in Ukrainian].
[MpoasuHebkmin, M. [. (2014). JlaHOwagmHa exkonoeisi. 3HaHHS].



~ 56 ~

B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

Janse, R. J., Hoekstra, T., Jager, K. J., Zoccali, C., Tripepi, G., Dekker,
F. W., & van Diepen, M. (2021). Conducting correlation analysis: Important
limitations and pitfalls. Clinical Kidney Journal, 14(11), 2332-2337.
https://doi.org/10.1093/ckj/sfab085

Key, C. H., & Benson, N. C. (2021). Landscape assessment (LA)
sampling and analysis methods. USDA Forest Service General Technical
Report RMRS-GTR-164-CD, 1-55.

Lisova, N. O. (2017). Impact of military operations in Ukraine on the
environmental state of the state. Scientific Notes of Ternopil National
Pedagogical University. Series: Geography, 2, 165-173 [in Ukrainian]. [Ii-
coBa, H. O. (2017). Bnnus BiicbkoBUX Ai B YKpaiHi Ha eKonoriyHuii cTaH aep-
xaBu. Haykosi 3anucku THITY. Cepis: leozpadpis, 2, 165-173].

Pettorelli, N. (2013). The Normalized Difference Vegetation Index.
Oxford University Press. https://doi.org/10.1093/acprof:osobl/
9780199693160.001.0001

Udovychenko, V. (2017). Regional Landscape Planning: Theory,
Methodology, Practice. Print-Service [in Ukrainian]. YaosuueHrko B. B. (2017).
PezioHanbHe naHOwaghmHe nnaHysaHHsi: meopis, memodosnoais, npak-
mucka. MpiHT-Cepsic. https://www.researchgate.net/publication/332471219_
Regionalne_landsaftne_planuvanna_teoria_metodologia_praktika

opportunities. Constructive Geography and Rational Use of Natural
Resources, 4(Special issue), 81-87 [in Ukrainian]. [Yoosu4yeHko B. B., & lMe-
TpoBcbkui |. I. (2024). BigHoBneHHs BenirepaTnBHO-pekpeaUiiHuX cucTem
iHCTpyMeHTaMn cmapT-crneuianisadii: BUKNMKA Ta MOXIMBOCTI. KOHCTpyKTW-
BHa reorpadisi Ta paujioHanbHe BYKOPUCTaHHSI MPUPOAHNX pecypcis, 4(cnew.),
81-87]. https://doi.org/10.17721/2786-4561.2024.4.special-12/19

Witmer, F. D. W. (2015). Remote sensing of violent conflict: Eyes from
above. International Journal of Remote Sensing, 36(9), 2326-2352.
https://doi.org/ 10.1080/01431161.2015.1035412

Witmer, F. D. W., & O'Loughlin, J. (2009). Satellite data methods and
application in the evaluation of war outcomes: Abandoned agricultural land in
Bosnia-Herzegovina after the 1992—1995 conflict. Annals of the Association
of American Geographers, 99, 1033-1044. https://doi.org/10.1080/
00045600903260697

Woodward, R. (2014). Military landscapes. Progress in Human
Geography, 38(1), 40-61. https://doi.org/10.1177/0309132513493219

OTpumaHo pepakuiet xypHany /| Received: 01.11.25
NMpopeueH3zoBaHo / Revised: 23.11.25
CxBaneHo po Apyky / Accepted: 27.11.25

Udovychenko, V., & Petrovskyi, |. (2024). Restoring belligerent-
recreational systems through smart specialization tools: Challenges and

Biktopis YAOBUYEHKO, a-p reorp. Hayk, npod.

ORCID ID: 0000-0003-4588-8149

e-mail: udovychenko.vv@knu.ua

KviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LUeB4yeHka, KuiB, YkpaiHa

IsaH METPOBCbKWH, acn.

ORCID ID: 0000-0001-5865-4275

e-mail: ivan.petrovskyi@knu.ua

KuiBcbkui HalioHansHUI yHiBepcuTeT imeHi Tapaca LUeBuyeHka, Kui, YkpaiHa

MOHITOPUHIOBI AOCNIOXEHHA NPOCTOPOBOI AMHAMIKU BENIFEPATUBHO-PEKPEALIMHUX CUCTEM
(HA NPUKNALI IPMEHA, TOPEHKW, BY4I)

B c Ty n. BoeHHi dii 2022 poky y nepedmicmi Kueea (IpniHb, FopeHka, By4a) 3ymoeunu 3Ha4yHi aHmpono2eHHi 3MiHU 0oeKinns i ¢hpopmyeaHHs
mak 3eaHux 6enizepamusHo-pekpeauiiliHux cucmem (BPC), de noedHyrombcsi ocepedku MinimapHux pyiliHyeaHb ma pekpeauyiliHi pecypcu. [leepada-
yist pocnuHHocmi U iHwWi 3MiHU cmaHy Ha3eMHO20 MoKpuesy Ha Yux mepumopisx nompebyromeb demasnbHO20 O0CiOKeHHs U oyiHro8aHHs1 Ons yinel
nodanbwoi ix pesimanizayii. Memoro docnidxeHHs1 6ysio eusseumu nMPocmopoesi 3MiHU y cmpyKmypi Ha3eMHO20 (POC/IUHHO20) MOoKpuey ma oyiHumu
cmyniHb Oeepadauii 6enicepamueHo-pekpeayiliHux cucmem 3 aUKOpUCMaHHAM OucmaHyiliHux memodie 30HOyeaHHs1 3emli U wsixoM o6paxyHKy
cnekmpanbHux iHOekcie ma ix pi3Huyeeux ¢gpopm.

MeTtoaw. [na nompe6 30ilicHeHHs1 MOHIMOpuH208020 AocnidXeHHs1 nNpocmopoeoi OuHamiku BPC eukopucmosyeanucsi KOCMi4Hi 3HIMKU
Sentinel-2 ma Landsat-8 dnst no6ydoeu 4acoeux 3pizie BPC "00" ma "nicns" akmueHux 6oliogux 0ili, o Manu micye 8 Mexax A0ocsliOHUX OiNSTHOK.
Byno o6paxoeaHo iHdexkcu NBR (Normalized Burn Ratio) ma NDVI (Normalized Difference Vegetation Index), a 2onoeHo — ix pizHuyeesi gpopmu dNBR
(Differenced Normalized Burn Ratio) ma dNDVI (Differenced Normalized Difference Vegetation Index), ujo eido6paxkatomb cmyneHi ypaxxeHHs1 Ha3eMHO20
nokpuey eHacs1idok eu20psiHHSI ma iHwux empam 6iomacu. OmpumaHi 3Ha4eHHs1 ANBR ma dNDVI 6yno knacucgbikogaHo 3a cmyneHsiMu ypaxeHHs (8id
KpumuyHux 00 MiHiManbHux). Banidauiro 3anponoHoeaHux wkasn po3nodiny obpaxoeaHux iHOekcie 6ys1o 30ilicHeHO wWiisixoM o6paxyHKy Koegiyienmie
napHoi kopensiyii. 3a pesynbmamamu o6paxyHKy ocmaHHbOI 6ys10 ausiesieHo cunbHUl KopensiyitiHuli 38'a30k (r=0,87) mix dNBR i dNDVI.

Pe3ynbTaTtu. MoHimopuHzoei AocnidxeHHs1 npocmopoeux 3MiH y cmpykmypi HazeMHo20 nokpuey BPC doeenu, ujo Hacnidkom HaliiHme-
HcueHiwux 6oliosux Oili cmanu macwma6bHi noxexi (nieHiyHi keapmanu Ipnens i By4i ma yeHmpanbHi U cxioHi — FlopeHKu), i006paKeHHIM 4020
cmase obpaxoeaHuli dNBR. 3a dNBR kpumu4HuUM pieHeM ypakeHHs1 oxonneHi 12 % nnowji docnioeHHs, cunbHUM — 20,5 %; mpemuHa mepumopii
Mae nomipHi mowkodxeHHs1, 6r1u3bko Yeepmi — cnabki, a 9 % maiixe He nocmpaxodanu. AHaniz o6paxoeaHozo dNDVI ceidyums, wio Ha 13 % nnowii
empayeHo noHad 80 % 6iomacu, Ha 32 % — 50-80 %, modi sik 39 % maromb nomipHi empamu i 16 % — MiHimanbHi. Kpim mozo, o6paxyHok NDVI
do3eosnue ideHmughikyeamu OinsiHKU i3 MexaHiYHUMU MOWKOOXEeHHSIMU POCIUHHOCMI, CIPUYUHEHUMU 80€EHHUMU enyiugamu.

BucHoBKkwM. O6paxyHok cnekmpanbHux iHoekcie dNBR i dNDVI do3eonue KinbkicHo oyiHumu ma euokpemumu cmyneHi dezpadayii Hazem-
Ho20 (pocsiuHHo20) nokpuey BPC, eizyanisyeamu npocmopoey dugpepeHuiayito NowkooxeHb 3a 8udiieHUMU cmyneHsIMu ypaxeHHs1. Ceped Hux
pikcyrombcsi OinsiHKuU i3 crabkum abo NMOMIPHUM Yypa)KeHHSIM, siKi, pa3oM 3 mumM, deMoHCmpyomb weudke 8iOHO8IEHHS POCAUHHOCMI, Modi siK
"30HU" KPUMUYHO20 U CU/TbHO20 CMYreHs ypaXeHHs1 nompe6yromsb 3anpoeadxeHHs1 cmilikux peKybmueayiliHo-pemediayiliHux eiOHoeHuXx 3axodie.
Bucokuti koegpiyieHm kopensiyii mixx dNBR i dNDVI nidmeepdxye domiHyrouy posnb noxex y deepadayii, nqpome kombiHoeaHuli aHani3 yux iHoekcie
3abe3neyye noeHiwy OUiHKy, Ka epaxoeye MaKox MexaHiyHi MoWKoOXeHHs1. OmpuMaHi pe3ysibmamu KiflbKicHo20 ma siKicHoO20 OyiHr8aHHs OaHUX
MOHImopuH208uUX criocmepexxeHb 3a CMaHOM Ha3eMHO20 oKpuey docni@Hux AinsiHOK, iX kapmozpagiyHo20 Modesno8aHHs MOXymb 6ymu euKopu-
cmakHi Ans yineli po3pobku cmpameziyHux 3axodie 3 ekosi02i4HOi peabinimayii nocmpaxdanux eHacnidok eoeHHull Oili mepumopiti.

Knw4yoBi cnoBa: GenirepaTuBHO-pekpealiliHi cMucTeMn, BOEHHI Aii, AncTaHuinHe 3oHayBaHHA 3emni, dNBR, dNDVI, gerpapauis Hasem-
HOro (POCNMHHOro) NOKpUBY.

ABTOpM 3a8BNSAIOTL NPO BiACYTHICTb KOHAMIKTY iHTepeciB. CnoHcopy He Bpanu yyacTi B po3pobneHHi AoChimKeHHs; y 36opi, aHanisi un
iHTepnpeTaLii AaHWX; y HaNUCaHHi pPyKonucy; B pilLeHHi Npo nybnikavjiio pe3ynbTaris.

The authors declare no conflicts of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation
of data; in the writing of the manuscript; or in the decision to publish the results.
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HAMNPAMM 3ACTOCYBAHHA 3ACOBIB WWTYYHOr O IHTENEKTY ANA 360PY
TA OBPOBKM FEONMPOCTOPOBUX OAHUX Y CYYACHUX YKPATHCbKUX PEARNIAX

B c Ty n. Ha cyyacHomy emani po3eumky HayKog8o-mexHi4HO20 npoepecy, 3a2anbHol yugpoeizayii ma 3Ha4HO20 3pOCMaHHs
obcsizie 2eonpocmopoeux daHux HeobxiOHO 3abe3neyumu peasizayiro Hoeux nioxodie do ixHbLo20 360py, 06po6bKU, aHani3zy ma
iHmepnpemadii. Jns yboe2o dyxe akmueHO 8 OCMaHHiI KiflbKa pokie 3acmocoeyrombCcsl cy4YyacHi iHcmpymMeHmu, npo2paMHi ma me-
XHOJ102iYHi piweHHs, ceped sAKux ocobrnuee micye nocidaroms 3acobu wmy4Hozo iHmenekmy (LUI). LI ona npoyecie 36opy ma
06pob6ku 2eonpocmoposux daHux, w0 Hazueaemscsi 2eollll, 30ameH onmumizyeamu aemomamu3sayiro pymuHHuUX npoyecie, nio-
suwumu mo4YHicms pe3ynbmamis, 3abe3ne4umu eusi8JIeHHS MPUXo8aHUX 3aKOHOMipHocmell y 8e/luKux macueax iHgpopmauii.

MeToAau. Memodonozi4Hot oCHOBOH Y020 GOCIiOKeHHS € CUHepe2isi 2e0HayK 3 iHCmpyMeHmapieM asmomamus3auii 36opy
ma o06po6bku 2eonpocmopoeux GaHux, siKi iMimyroms s1t09ckbKy po3ymoey disisibHicmb OJ1s1 po3e 'sI3yeaHHs1 MIocmaeJsieHuUx 3ae0aHhb.
Ans docsiaHeHHs1 Memu ni0 Yac 8UKOHaHHs1 8idnoeidHUX 3aedaHb 3acmocoeaHo cucmemMHull nioxid; memodu: aHani3 i cuHmes,
abcmpazyeaHHs1 ma KOHKpemu3auyisi, iHOykuisi ma dedyKyisi, Haykoeo20 ekcriepuMeHmMy, oyiHr8anbHUll, HayKoeoi knacudikayii;
2eoiHgpopmauyitiHull.

Pe3ynbTaTtun. BcmaHoeseHo, o Ha cy4yacHOMY emarni po3eumky Wmy4Ho20 iHmesieKkmy mpu e2pynu rnpoapaMHux rnpo-
dykmie (cneyianizoeaHe npozpamHe 3abe3neqyeHHs1 3 hyHKUioHarioM aemomamus3sauyii pi3Hux npoyecie; 3acobu 2eHepamueHo20
LI, sikuli cmeoproe pisHOMaHimHIi eudu iHghopmauyiliHux pecypcie; iHcmpymeHmu azeHmcbkozo LI, wjo € noyamkom Hoeo20
emarny 8 esonroyii iHmenekmyanbHux npodykmie) 30ilicHOIOMb iHMenekmyanizayiro 8UKOHaHHS MocmasJyieHuUx 3asdaHb.

Bnnue LI Ha mexHonoezii 36opy ma o06po6ku 2eonpocmoposux 0aHUX 8U3Ha4Ya€MbCS PO3WUPEHUMU MOXTUBOCMSAMU O Yux
yineli ma HaBaemsbcs pi3HUMU 3acobaMu MaWUHHO20 HaBYaHHSI CINOCOBHO 8UJiNIeHUX MPbOX 2Py MPOo2PamMHO20 3abe3neYyeHHs.

HaeedeHo npuknadu npakmu4yHo20 sukopucmaHHs 2eollll ons 36opy i 06pobKu 2eonpocmoposux daHUX y nMpoyeci po3poob-
JIeHHs1 enleMeHmie yugpoesux modesnel Micyeeocmi, 30KpeMa WIISIXOM Jla3epHO20 CKaHyeaHHS Micyeeocmi ma onpauyroeaHHs
aepoghomo3HiMKie 3 NopieHsIHHSIM 3acmocoeaHux Memodie MaWuHHO20 Hae4YaHHs1 (k-cepedHix ma ISODATA). E¢hekmueHicmb
suKopucmaHHs iHcmpymeHmis Ll oyiHeHO Ha ocHo8i Knro4oeux Kpumepiie: weudkocmi i nidsuu,eHHs1 pieHs1 asmomamus3auii;
moyHocmi ma sskocmi 2eonpocmopoeux daHuUX; eKOHOMIYHOI eghekmueHocmi.

BucHoBKUu. Po3kpumo Hanpsimu 3acmocyeaHHs 3acobie wmy4Ho20 iHmesniekmy Ansi 36opy ma o6pobku 2eonpocmopoesux
GaHux y cy4acHuUX yKpaiHCbKUX peasisix, y paMKax sikux eu3Ha4yeHo 2pynu HeobxiOHUX npoapaMHux npodykmie 3 iHmenekmyarnb-
HUMU (hyHKUisSIMU, OCHOBHI arneopummu ma memoau Llll, ocHoeHi nepeeaau, 8 UKITUKU Ma MOXX/TU80CMi 8 00CKOHaJIeHHSI 3a3Ha4Y€HUX
iHcmpymeHmias.

Knwo4yoBi cnoBa: wmy4Hul inmenexkm, LI, 36ip 2eonpocmoposux daHux, o06pobka 2eonpocmoposux 0aHuXx, MpPozpamMHi
npodykmu, an2opummu wmy4Ho20 iHmesiekmy, Memodu wmy4Ho20 iHmesniekmy.

BcTtyn

Y cyyacHOMy CBITi reonpoCTOpPOBi AaHi CTann KPpUTUYHO
Ba>KIIMBMM PECYpCOM A5 NPUAHATTS PilleHb Y LUMPOKOMY
cnekTpi cdep AianbHocTi. [Noganblunii pO3BUTOK HayKoOBO-
TEeXHIYHOro nporpecy Ta 3aranbHoi uudposisauii BuU3Hayae
CTpiMKe 3pOoCTaHHs 06CAriB reonpoCcTOPOBUX AaHMX, LLO NO-
Tpebye HOBUX MiAXoAiB A0 iXHbOro 36opy, 06pobku, aHanisy
Ta iHTepnpeTauii. Y 3B'A3Ky i3 UMM Ha nepLivin nnaH BUXO-
OSATb Cy4yacHi IHCTPYMEHTW, NMporpamHi Ta TEXHOMOrYHI pi-
LLEHHS, cepep AKX BaXKnMBe MicLie NociaaroTb 3acobu LWTyy-
Horo iHTenekty (LUI).

LUTY4HWUIA iHTEneKkT AK CyKYMHICTb MeToAiB, WO AalTb
3MOry KOMMN'toTEPHUM NporpamMam iMiTyBaTu iHTENeKTyanbHy
AiANbHICTb MIOAVHW, BiAKPVUBAE HOBI FOPU3OHTK y cdhepi reo-
iHdbopmauinHux TexHonorin. LI 3gaTeH aBTOMaTM3yBaTh
PYTUHHI npoLiecun 36opy Ta aHanidy reonpocTopoBMX AaHMX,
NigBMLLMTK TOYHICTb pe3ynbTaTis, 3abe3neunTy BUSBNEHHS

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

NPUXOBaHMX 3aKOHOMIPHOCTEN Yy BENUKMX Macusax iHop-
maujii ToLLo.

IHTerpadia WI 3 reonpocTopoBUMM AaHUMKU Ta TEXHOSO-
risMy iXHboro 36opy Ta 06pobkM ANs AOCHiAXEHHS pearb-
HOi AificHocTi 3abes3nedye po3BuUTOK reonpoctoposoro LI
(reolll). T'eolll sBnsie coboto iHTepaucuMnniHapHy 06-
nacTb, WO NOeAHYE reomaTtuky, reoiHdopmaLinHi cuctemm
(F1C), ancraHuinHe soHayBaHHS 3emni (A33), kapTorpadito
Ta BriacHe TEXHOMOT i LUTYYHOrO iHTeNeKTy.

BukopuctaHHs reollll aae 3mory GinbLu pauioHarnsHO Npo-
BOAWTM 36ip reonpocTopoBMX AaHUX, 30KpEMa 3a AOMOMOro
reogesnyHoro iHCTPYMEeHTapito, 40 SKOro BXe iHTerpoBaHo Bif-
noBidHI iHTeNeKTyanbHi Moayni aBTomMaTtusauil BUMIpIOBaHb,
BKIMIOYEHO NIATPUMKY anropuMTMIB MALUMHHOMO HaBYaHHS AJsi
06pobKM ofepkaHoi iHdopMaLlii y pexuMi peansHOro yacy.
Kpim Toro, y psaai npouecis cuctemn LI 3gatHi 3Ha4HO niggm-
LLUMTY €PEKTMBHICTb | 3MEHLLUTU MHOACHKMIA (haKTop.
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3Baxaroun Ha 3HaA4YHUIN HayKOBWM i MPUKNAOHWUA NOTEH-
uian sukopuctanHs LI npu 36opi Ta 06pobLi reonpocTopo-
BUX OaHWX, MOCTae HaranbHa notpeba B Moro rnubliomy
aHanisi. TakoX BaXXNUBMM € BUBYEHHS MPaKTUYHUX KEWCIB,
AKi AEMOHCTPYIOTh €EKTUBHICTb TaKMX pilleHb B Cy4aCcHUX
YKpaiHCbKNX peanisix, a TakoX BU3Ha4YeHHS nepesar i BUKu-
KiB, LLO MOXYTb NoctaTy nig Yyac snpoBagxeHHs LI y BiTuns-
HSIHY ranysb reonpocTopoBMX AaHuX. Lium BnacHe BusHava-
€TbCS aKTyarnbHiCTb TEMM L€l CTaTTI.

Memoro poboTu € OoCnigKeHHS MOXIMBOCTEN i nepc-
neKkTMB BUKOpUCTaHHA TexHonoriv W1 ansa 36opy Ta 06pobku
reonpoCcTOpPOBMX OaHUX, 30Kpema B KOHTEKCTi mKepen ix-
HbOr0 OepaHHs! B peanbHNX yMOBax MiCLIeBOCTiI Tonorpado-
reofe3vyHMMu Metoaamu (NepBUHHMI 36ip) | 06pobkK iCHY-
HOYMX reonpoCTOPOBUX AAHMX Y BUrMAAi undpoBunx Habopis
AaHux, kapTorpadiyHnx TBOPIB, CTATUCTUYHOI iHdopMaLii
(BTOPMHHE OnpautoBaHHS).

Ha ocHoBi nocTtaBneHOi MeTu AOUiNbHO BUAINUTU Taki
roNoBHi 3a80aHHS:

1. TNpoaHanidyBaTu cy4acHWiA CTaH PO3BUTKY LUTYYHOTO
iHTENEKTY Ta MOro BMfMB Ha TexHonorii 36opy Ta 06pobkM
reonpocTOpOBMX OAHMX.

2. OxapakTepusyBaTy OCHOBHi anroputMu Ta MeToau
LUTYYHOrO iHTENEKTY, SIKi MOXYTb OyTW 3acTOCOBaHi y Mpo-
Leci 36opy Ta 06pobKkM reonpoCcTOPOBUX AAHUX.

3. [ocnignt npakTuyHi npuknagn sukopucTaHHs LI
ansa 36opy i 0OpobkM reonpoCcTOpoBUX OAHUX Ta OLIHWTU
IXHIO ePEKTUBHICTb.

4. BusBUTU OCHOBHI NepeBaryn Ta 0OMeXeHHs1 BNpoBa-
keHHs TexHonorin LI npu 36opi Ta 06pobui reonpocTopo-
BUX JAHWX.

5. Po3srnsHyT MOXNMBOCTI BAOCKOHaNeHHs MeTofiB
BUkopucTaHHs LI Ta nepcnekTnB iXHbOro PO3BUTKY Y 3a3Ha-
YeHin cpepi.

O6'ekmom OocnidKeHHs1 BU3HAYEHO reonpoCcTOPOBI AaHi
AK uudposi iHpopmauiiHi Macueu, WO ONWUCYKOTb MOMO-
YKEHHS1, po3Mipu, BMacTUBOCTI YM AMHaMiKy 0O'eKTiB, sBULL
abo npoueciB y reorpaciyHomMy NpPoCTopi.

lpedmem OocnidKeHHs] — CyvacHi Ta NepCneKkTUBHI Ha-
npsimm 3acTtocyBaHHsA 3acobis LUl gna 36opy Ta 06pobku
reonpoCcToOpPOBMX AaHMX (MPUHUMMK, MiAX0AW, anropuTMu).

Oans10 nimepamypu. Ons BW3Ha4yeHHs cTaHy AocChi-
OKeHb 32 0OpaHOK TEMATMKOK MU aHani3yeMo HU3KY Pi3HO-
CMPSIMOBaHMX BITYN3HAHKX | 3apYOKHUX [Kepen, Y AKX pos-
rMAAalTbCA MOXITMBOCTI Ta MEPCNEKTUBU BUKOPUCTaHHS
TexHororin LI (3okpema n reonpoctoposoro LI (reolll))
ansi 36opy Ta 06pobKM reonpoCcTOPOBUX AAHUX.

Y pob6ori (Dudinova et al., 2020) ans 06po6ku reonpo-
CTOpPOBUX AaHUX Yy cneuianisoBaHin reoiHopmauinHin
CUCTeMi, MpU3HAYeHin ANa NpoBeAeHHA naHAawadTHO-
€KOMOriYHOro MOHITOPUHTY TepPUTOPIi, 3aNPONOHOBaHO aB-
TOPCbKUI MigXxig 40 3any4yeHHs iHTenekTyanbHux 3acobis,
SKi BU3HaYaloTb Pi3Hi MOXITMBOCTI aHanidy Ta posnojineHi
no migcucremax: nonepefHboi 06pobkM reonpocTopoBMX
AaHux 3 hopMyBaHHsM oUMdpoBaHNX 306paKeHb; CEermeH-
Tauii 306paxxeHb Ta BUAINEHHS KOHTYPIB; KATEropinHoi kna-
cudikauii 306paxeHb NaHAWadTHUX 06'€KTIB; CTUCHEHHS
306paxeHb 3 BMKOPUCTaHHAM (pakTanbHoi mogeni Ta
reHeTUYHOro anropuTmy; CTUCHEHHSI Ta BiQHOBMNEHHS "3a-
yymneHnx" ouundppoBaHux 306paxeHb 3 BMKOPUCTaAHHAM
LUYMOMPUTHiYylo4yoro aBtokodyBanbHuka. Mo cyTi 3a Ha-
3Bamu nigcmuctem NC moxHa nerko (ansa daxisuis. — Aem.)
BU3HAYNTU PYHKLT, IKi BOHN BUKOHYIOTb i BUSIBUTU IHCTPY-
MEHTW iHTenekTyanbHoi 0b6pobku, ski NorivHo 3BecTn [0
3acobis LI, wo 3anporpamoBaHi po3pobHnkaMmu Bignosia-
Horo nporpamHoro 3abesneyeHHs. Taki 3acobu 3aranom €
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cTaHaapToM dyHkuioHany cydacHux IC Ta iHworo cneui-
anisoBaHoOro nporpamHoro 3abesneyeHHsi. 3okpema iH-
ctpymeHtn LWl gocnTe poknagHO onucaHo y  cTaTTi
(Bondarenko, & Dudun, 2025), ne aBTOpM NpoBenu ixHe
rpynyBaHHs 3a (PyHKUiOHANbHUMU MOXIMBOCTAMU 3a3Ha-
YeHMX KraciB nMporpaMHUX NpoOAyKTiB, OBIpYHTOBaHO iX
BMNAacTMBICTb, fIka Ha3UBaETbCA MYNbTUMOAAMNbLHICTIO Ta
nepenbavae ogHo4vacHe 3abe3neyeHHs poboTu (36opy Ta
06pobkK) 3 pisHUMK TUNaMK faHux: rpadiyHnMm, Tabnmy-
HUMM, TEKCTOBUMMU Ta iH.

Y cratTi (Srivastava, & Saxena, 2023) Big3Ha4eHo, o 3
HEeYXUIbHUM 36inbLUeHHsIM 06CAriB reonpoCcTOPOBNX AAHUX
HayKOBL|iB CMOHYKa€e BMpOBa[XEHHSI BUCOKOTEXHOMOTYHUX
3acobiB (po3ymiemo iHcTpyMeHTiB LUI) anst ixHboi 06pobKK.
BoHu kapouHanbHO 3MiHIOITb JOCNIOHWLBbKE CepeaoBuLLE,
pobnaTb npouec edhekTUBHILLMM Ta AaloTb 3MOTy OTPUMY-
BaTW rMnuboke po3yMiHHS Ta iHbopMaLito 3 faHKX.

Y pocnigxenHi (Trisnyuk, & Marushchak, 2024) npoae-
MOHCTPOBAHO 3HAYHWI NOTEHLian iHTerpawii TexHonorin Be-
nuknx ganux i Wl gng asTomaTu3oBaHoro gelumndgpysaHHs
CYNYTHUKOBMX 3HIMKIB, MOHITOPUHIY 3MiH naHawadTis, BU-
SIBMIEHHS MOPYLUEHb Ta MPOrHO3yBaHHA TEXHOTEHHUX PU3M-
kiB. [loBeZleHO, L0 BUKOPUCTAHHS anropuTmiB MalLIWHHOIO
HaBYaHHA Yy Bi3yanisaLii reonpoCTopoBMX AaHUX 3HAYHO
npucKoptoe aHania iHopmauii BENnkMX Macusis, WO KpU-
TUYHO BaXITMBO AN €KOMOriYHOro MOHITOPUHTY Nif Yac BO-
€HHUX [i Ta WBMAKOro BigHOBNEHHS TepuTopii. Takox 3a-
3HAYEHO, L0 BUSBMEHHS CTaHy Ha3eMHMX 06'eKTiB 3HAUYHO
noninwyeTbCH 3a PaxyHOK BUKOPUCTaHHA BaratocnekTpanb-
HUX i rinepcnekTpanbHMX 3HIMKIB, 30kpeMa 3 6e3ninoTHUX
niTanbHUX anaparTis, nicnsa ix gewndpyBaHHa gae 3Mory
CTBOpPIOBATK BUCOKOSIKICHI iHbopmaUinHi npoayktn. OgHak
BKa3aHO, L0 CTaHOM Ha MOTOYHUI MOMEHT rinepcnekTpa-
NbHi 3HIMKM 3 KOCMIYHOT BUCOTU NOKN He 3abe3neuvyioTb He-
obxigHoro piBHs AeTanisadii 4na NnpoBeAeHHs1 onepaTUBHO-
TaKTUYHOI PO3BIAKM.

Pob6oTta (Jocea, 2024) BusHadae LUI sk HeBig'eMHMn ene-
MEHT reonpoCcTOpoBOi ranysi, o 3miHMB crnocobu ynpae-
NiHHA, aHanidy Ta iHTepnpeTauil reonpoCTOpPoBUX OaHUX.
BkasaHo, WO HOBI MOXNMBOCTI AN NPUAHATTA pilleHb Ta
po3B'si3aHHs NpobneM y npotieci 36opy Ta 06pobku reonpo-
CTOpPOBUX AaHux Biakpue reollll, akMin noegHye reoHaykn Ta
LUI. 3acTocyBaHHs reollll yepes TexHONOrii MaLWMHHOIO Ha-
BYAHHSI Ta MMOOKNX HEMPOHHMX MEpPEeX BU3HAYUIIO psif
MNoro CyTTeBUX nepesar: nNigBULLEHHS e(eKTUBHOCTI, Ha-
AifHa TOYHICTb, WBKAKE BUSIBNEHHS 3MiH, 3anobiraHHa pu-
3UKaMm Ta ynpasniHHA HUMW.

Cratta (Malanchuk et al., 2024) npucesiieHa pocni-
OXKEeHHIO nepcnekTuB BukopucTaHHst W1 y kapactpoBux i
3eMneBsnopsaHuX npouecax. li aBTopu BMAINUAN OCHOBHI
Hanpsmu BnpoBagkeHHs LI, oo sakux BigHeceHO aBToMaTu-
30BaHy 0OpobKy reonpoCTOpOBUX AaHWX, NMPOrHO3yBaHHA
3MiH Y BUKOPUCTaHHI 3emerb, iHTerpadito pesynsTtaTiB aHa-
nisy y npouecu NpUrUHATTSA YNpaBfiHCbKUX pilleHb. Hase-
[EeHO NpakTW4HI Npuknagn 3actocyBanHsa [IC i3 BOynosa-
HUMMW anropuTMamyn MaluMHHOIO HaBYaHHS (SIK IHCTPYMEHTY
LUI. — Aem.) ons po3B'aA3aHHs 3aBAaHb BMCOKOI CKMaAHOCTI,
30KpeMa Ans po3paxyHKy BereTauiinHux iHOeKCiB y TOYHOMY
3eMnepobCTBi, ANsi NPOBEAEHHA aBTOMATU30BAHOIMO MOHi-
TOPVIHIY CTaHy 3eMenbHUX pecypciB. Y CTaTTi BU3HAYEHO
knoyosi nepesarn LI B kagacTtpoBux npouecax (nigBu-
LLEHHS TOYHOCTI AaHWUX, 3MEHLLEHHS BMNIMBY IHOOCHKOrO
dhakTopy, ONTUMI3aLia Yacy Ta pecypciB) Ta psi BUKIMKIB,
NnoB'si3aHMX 3 Oro BNPOBaXeHHAM (noTpeba y craHaapTtu-
3auii gaHux, aganTauii 3aKkoHO4aBCTBa Ta CTBOPEHHI HOBUX
MeToAoMoriYHNX Nigxonis).
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Po6ota (Pylypenko, 2024) cnpsivoBaHa Ha po3rnsg
reollll sk npeameTa gocnigpkeHHA ANs po3pobky iHTenekTyans-
HMX KOMM'IOTEPHWUX MpOrpam, Lo iMiTyI0Tb Npouecn nach-
KOTO CMPUNHATTS, MPOCTOPOBOrO MWCMEHHS Ta BUBYEHHS
reorpadpiyHNX SBUL, ANS NOrnMUONeHHs 3HaHb, PO3BA3aHHS
npobnem y cucteMax HaBKONMULLHLOIO CepeoBuLLa NIOANHN
Ta ix B3aemogii, 3 aKLLeHTOM Ha NPOCTOPOBOMY KOHTEKCTi. AB-
TOp 3a3HayeHoi poboTn ocHoBHI MeToaw reollll po3ginue Ha
Kinbka rpyn, ki Biopi3HAOTbCS 32 METOH0, CYKYMHICTIO MpUiio-
MiB peanisaujii Ta Bugamu otpumaHoi iHgopmauii. Lie 3arane-
HOBIAOMI MeToau (sKi My modanu y nopsaky 36inbLUeHHs
YHKLiOHaNbHOCTI. — Aém.): reonpoCTOPOBOro aHanisy 3 Bu-
kopucTaHHam LUI; mawmHHOro HaBYaHHs And ob6pobku reo-
NPOCTOPOBUX AaHWX; rMMBOKOro HaBYaHHs Anst 06pobkum reo-
NpPOCTOPOBMX AaHuX. B aHanizoBaHili poboTi TakoX BKka3aHo,
LLIO 3a BNacTMBOCTSMW reonpoCcTopoBoi iHdopMalLii (auckpeTHa
4YM KOHTUHYaslbHa) MakoTb 3aCTOCOBYBATUCh BiAMiHHI Habopu
NpUOMIB NMPOCTOPOBOrO aHanisy Ha ocHosi LLI.

3icTaBHi NeBHOIO Mipol0 3 nornepeaHbLo pPoboTo BU-
CHOBKM ofgepxaHo y ctatTti (Hochmair et al., 2025), ge 3a-
3HayeHo, wWo reolll Bupi3HAETbLCSA iHTerpadieto reorpadiy-
HWX 3HaHb i MO3WLIOHYETLCA Ha NEPETUHI reonpoCTOPOBUX
HaykoBMX gocnigXeHb, TexHonorin LI Ta BucokonpoaykTve-
HUX OB4YMCneHb. Take MOEAHAHHS € KPUTUYHO BaXKITUBUM
Onsi po3B'A3aHHsA nNpobnem, noe'a3aHux, 3okpema, 3 obcs-
roM reonpoCcTOpOBUX AaHMX Ta anroputmiB ixXHiX obunc-
neHb. BogHouac reollll BucTynae HeoOXigHUM iHCTpyMeEH-
TOM AN YCYHEHHS KPUTUYHMX NPOranvH y 3HaHHAX Y HU3Li
OOCNIOHVUBKNX HanpsMiB, pe3ynbTaToM YOro € 3HayHui
nporpec y aHanisi reonpocTopoBoi iHdopmalLlii, reHepauii,
KapTorpadyBaHHi. B Ton xe 4ac, Sk 3a3Ha4valoTb aBTOpU,
noganbwni po3BUTOK BMMaratMme iHTerpauii npoctopo-
BOro MUCIEHHS B po3pobky moaenei reollll, a Takox cyTTe-
BOro BAOCKOHANEHHs TeOpi, METOIB Ta eKCNEepPUMEHTIB.

Y pob6orti (Mai et al., 2025) ii aBTOpK NnpoBenu aHani3 ni-
Tepatypw 3 reollll 3i cnpsmyBaHHAM Ha NPOCTOPOBMI, Yaco-
BUM Ta CEMaHTUYHWUIA acnekTu. BkazaHo Ha n'ATb Hanpsmis
NoTOYHOro 3actocyBaHHs reolll y npoueci 36opy / 06pobku
reonpoCcTOpOBMX AaHWX: OWCTaHUiNHE 30HAYBaHHS, Hayku
npo 3emnto, ypbaHicTuka Ta Micbke nnaHyBaHHsA (urban
computing), kapTorpadisi, reonpocTopoBa ceMmaHTuka. Bu-
AiNeHo Kinbka yHikanbHWX ManbyTHiX HanpsiMiB A4oCnigXeHb
reolll, Aki knacudikoBaHo Ha ABi rpynu: npobnemu po3potkm
meTogis reollll Ta npobnemn etuku reollll. Okpemi Temu
BKNtoYatoThb: reollll, 1o ycBigoOMIOE reTeporeHHicTb, reolll,
AKWUIN KEPYETLCS 3HAHHAMMW, HAaBYaHHS NMPOCTOPOBOro Mpea-
CTaBreHHs1, Modeni reopyHaameHTy, reollll, wo yceigomntoe
cnpasednueicTb, reollll, skun ycBigomnioe KoHdIAEHLUIn-
HiCTb, a Takox reollll, Lo npeacTaBnseTbCA Ta NOSACHIETHCS.

Y ny6nikauii (TpaHcdopmauinHa cuna LUI..., 2025) Big-
3HayeHo, Wo obpobka gaHux Ha ocHosi LUl-aHaniTukm €
3Ha4YHUM KPOKOM Briepes MOPIiBHSAHO 3 TpaauuiitHumMmn nig-
xofaamu. Taka 06pobka NponoHye HenepeBepLUEHyY LIBUA-
KiCTb, MacluTab i TOYHICTb, Jatoum 3MOry OTPMMYBaTK CKINagHi,
NPOAaKTUBHI iIHCANTW 3 PiI3BHOMaHITHUX TuNiB gaHux. HacTyn-
HUM KPOKOM, SIK 3a3Ha4aloTb aBTOpW aHanisoBaHoi ny6ni-
Kauii, ctaHyTb LUI-areHTn, Wo MacoBo yBilayTb Y NPaKTUKy
NPUIAHATTA piweHb. OcTaHHi nporpamu, Ha Hawy AyMmKy,
MOXYTb ByTV NOBHOI MipOI 3aCTOCOBaHI 1 WOoJ0 reonpo-
CTOPOBMWX AaHUX.

Takum ymHOM, BigibpaHi Ta NpoaHani3oBaHi Npawi 4arTb
yiTKe 3aranbHe po3yMiHHSA OOLINbHOCTI Ta HEOOXIQHOCTI 3acTo-
cyBaHHs 3acobiB LI gnsa 36opy Ta 06pobkm reonpocTopoBmnx
[OaHuX, ane B HUX MEHLLIOKO MIPOIO XapaKTepU3YyHTLCA MOXIN-
BOCTI iX NepBMHHOIO 360py. TOMy BiNpPaBHOI TOYKOLO B LIbOMY
[JOCMigKEHHI CTae HaranbHa noTpeba B NOBHILLOMY aHani3i iH-
cTpymeHTiB LI no poboTi 3 reonpocTopoBrMM AaHUMW.
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MeToaun

MeToaomnoriYyHOK OCHOBOK LIbOro AOCHIIKEHHS € CUHEp-
rig reoHayk 3 iHCTpyMeHTapiem aBTomaTtm3adii 36opy Ta 06-
poBKM reonpocTopoBUX AaHWX, SKi iMITYIOTb MOACBKY PO3y-
MOBY AiSNbHICTb A58 PO3B'A3yBaHHSA NOCTaBNEHNX 3aBAaHb.

Ha ocHoBi 06paHoi MeTogonorii Ans 4OCArHEHHS BU3Ha-
YyeHoi MeTU Nia Yac BUKOHaHHSA 3aBAaHb LibOro JOCHIAXKEHHS
3aCTOCOBaHO METOAW: aHani3y Ta CUHmMe3y — ONs XapakTte-
PUCTMKM cydacHoro ctaHy po3suTtky LUI Ta roro Bnnuey Ha
TexHororii 36opy Ta 06pobku reonpoCcTopoBUX OAHUX, BU-
3HaYeHHs1 OCHOBHUX MepeBar Ta obmexeHb LWo[o BNpoBa-
DKeHHs TexHonorin W1 y ubomy npoueci; abcmpazysaHHsi
Ta KOHKpemu3sauii — ans obrpyHTyBaHHS BUKOPUCTAHHS OC-
HoBHMX anroputmiB LI ans 36opy Ta 06pobkm reonpocTo-
poBUX AaHuX; iHOyKyii Ta 0edyKuii — [NS BUBYEHHSI MOXIN-
BOCTeW iHCTpyMeHTiB LI 3 nepBrHHOro ogepxaHHsA Ta BTO-
pVYHHOI 06pPOBKM reonpPOCTOPOBUX AaHNX; HaYKOBO20 eKcCIle-
puMeHmy Ta OujHr8anbHUl — NpU NPaKTUYHOMY BUKOPUC-
TaHHi WI gna 36opy / 06pobku reonpocTopoBuX AaHMX Ta
BU3HAYEHHS KPUTEPIiB OLIiHKM e(heKTUBHOCTI 3aCTOCOBaHMX
IHCTPYMEHTIB Ans JOCATHEHHS OYiKyBaHOro pesynbraTy;
Haykoeoi knacugbikauyii — ons obr'pyHTYBaHHsS MOXITMBOCTEN
yOOCKOHanNeHHs meToAiB BukopuctaHHsa LI Ta nepcnekTvs
IXHBOro PO3BUTKY Yy cdepi reciHdpopmauiiHUX TEXHOMOTIN.
36ip Ta 06pobka reonpoCTOPOBUX AAHUX 3 BUKOPUCTAHHAM
iHcTpymeHTiB LI nepenbavae 3actocyBaHHA 2eoiHgopma-
uitiHo2o metopny.

[ns BUBYEHHS 06'ekTa OOCNIAXKEHHS SIK YaCTUHW Linic-
HOI CKNagHOi CUCTEMMU, IO YTBOPEHA HWU3KOK MIACUCTEM i
Ma€e (pyHKLiOHanbHi 3anexHoCTi Ta 3B'A3KM B MexXax cuc-
TEMU, MiX il OKpeMMMU nigcncTeMmamMmm, asTopu BUKOpUCTanum
cucmemHul nidxio.

Mpw posrnsaai nuTaHb 3actocyBaHHa LI ana 36opy Ta
06pOBKM reonpoCTOPOBUX AaHWUX Y Ll CTaTTi MU OPIEHTYE-
MOCb, MO CyTi, HAa 3acTocyBaHHS reollll.

Pe3ynbTtaTtn

1. CyyacHul cmaH po38UmKy Wmy4YHO20 iHmesniekmy
ma lio20 ennue Ha mexHosoz2ii 36opy ma o6pobku 2eo-
npocmoposux GaHux.

Possutok iHcTpymeHTiB LI ana noganbwoi aBToMmatu-
3auii pisHOMaHITHMX npoLecis, 0cCO6NMBO AOCUTL LWIBUA-
KWW TXHi Nporpec B OCTaHHI Kinbka pokiB, BU3HAYMB Y Li-
NIoOMy Cy4acHWW cTaH Takux 3acobis. BiH xapakTtepusy-
€TbCS HAABHICTIO TPbOX rPyn NMPOrpaMHMX NPOJYKTIB, SAKi
3abesnevyoTb iHTenekTyani3auilo BUKOHaHHS 3aBAaHb.
Lle: cneuianisoBaHe nporpamHe 3abe3neveHHs, QyHKLiO-
Han siKkoro TpMBanuin Yac aBTomaTU3ye pi3Hi npouecu; 3a-
cobun reHepatmHoro LI, skuin cTBOptOE pi3HOMAaHITHI
BMAN iHpopMauinHMX pecypciB; nosea areHTcbkoro LI,
LLIO MO3ULIOHYETBCA AK NOYATOK HOBOrO eTany B eBosntouil
iHTeneKTyanbHUX NPOAYKTIB.

Y cneuianizoeaHomy rnpoepamMHoOMy 3abe3neqyeHHi Noro
TUNOBI 3anporpamoBaHi yHKLT (3 HasABHICTIO MOXITMBOCTEN
X yOOCKOHaneHHs 3a JOMOMOrol MOB NporpaMyBaHHs abo
6e3 HU1X), L0 BUKOHYIOTLCH 3a 3a4aHNM (3anporpamMmoBaHum)
cLeHapieM, [aloTb 3MOry iHTenekTyaniayBaTu npouec Aocsr-
HEHHs1 MOTOYHOrO Ta KiHLEBOro pesynbrary.

FeHepamueHut LIl Ha OCHOBI 3aCTOCYBaHHS iHCTPYMEH-
TiB (QNropuTtMiB y BUrMAAi MOKPOKOBMX iHCTPYKLi) MaLInH-
HOro HaBYaHHA BUBYaE LWAabMoOHW, CTPYKTYpY Ta 3aKOHOMIp-
HOCTi TUX MacuBiB [aHuX, SKi 06epTalTbCs Y MEPEXHOMY
cepefoByLLi, B pe3ynbTaTi Yoro MOXe CTBOpPIOBaTUCh (CTBO-
PIOETLCH) HOBUIA BMA, NpaBaonoaibHoi abo BuragaHoi iHdop-
Malulji, Lo BignoBigae HaBYEHUM LLabnoHam.

AeeHmcbkull LI xapakTepu3yeTbCs CYKYMHICTIO He3a-
NEeXHUX iHTeNneKTyanbHUX areHTiB, siki KOOPAUHYTb CBOI
4ii 3 iHWKuMKM areHTamMu Ta nepecnigyoTb BU3HAYeHI Uini nig
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

obMexeHnM Harnsgom noauHu. JloriyHo cTBepaKyBaTw,
wo areHtcbkun LI 3apa3 ponoBHioe reHepaTusHui LLI.
3aranom 3actocyBaHHsi LI ans aBTOMaTtm3aLii BUKOHaHHSI
MOCTaBJIEHMX 3aBAaHb 3HAYHO NMPULLIBUALLYE Ta ONTUMI3YE NPO-
Luecu, ane B LEHTPi NPUIHATTS pilleHb MakTb 3anuiaTich

BUKIIOYHO haxiBLi, ponb SKMX 3MIHIOETLCA 3 HEeOOXigHICTIO
apanTadii 4O UMX HOBUX YMOB Ta iHCTPYMEHTIB.

IHTerpoBaHi MmoxnumBocTi iHcTpymeHTiB LI, wo Bru3Haya-
HOTb IXHilA Cy4acHWUI CTaH pO3BUTKY, 3BEAEHO B Tabn. 1.

Ta6bnuys 1

CyyvacHumM cTaH po3BUTKY iHCTpyMeHTiB LUI*

BnacTtusocri

Fpynu 3aco6iB iHTenekTyanisauii BAKOHaHHA 3aBAaHb /| AOCATHEHHS Linen

CneuianisoBaHe nporpamHe

iHcTpyMmeHTiB LUI
3abe3neyeHHs

FeHepaTnBHuy LI AreHTcbkun LI

PiBeHb 3abe3neyeHHs
BWKOHaHHS 3aBAaHb Yy cdepi
3aCTOCyBaHHs

NPOAYKTIB 3 MOXIMBICTIO NOr0O
posLwmpeHHs 3acobamm MoB
nporpaMmyBaHHs

Y mMexax pyHKLioHany nporpamMmHux

KoopauHauisa 3ycunb Ha
BMKOHAHHS 3aBAaHHsA /
[OCHArHEHHS Uinen
He3anexHumu LLI-areHTamn

Ha piBHi BMicTy ranyseBoi
iHdopMmaUii y mepexeBomy
cepenoBuLLi

PiBeHb aBTOHOMHOCTi
BUKOHaHHSA 3aBAaHb

Husbkuin

CepegaHin

Bucokui

OpiGHTyBaHHﬂ Ha BUKOHaHHA

i Ha 3anporpamoBaHi anroputmu
3aBAaHb YU JOCSATHEHHS Linew

Ha Bnbip meToay
MaLUMHHOMO HaBYaHHs

Ha onTtumisauio ans
[OOCSArHEHHS pe3ynbTaTiB

PiBeHb aganTMBHOCTI

- YTouYHeHi npaBuna
y NPOLIECi 3aCTOCYBaHHS

BuBueHi 3akoHOMipHOCTI
3rigHo 3 obpaHMM mMeToaoM

[nHamiyHe HaBYaHHA

MaLUMHHOIo HaB4YaHHA

PiBeHb B3aemogiji paxisuis
ONs BUKOHAHHSA 3aBAaHb Y
[OCArHEHHs Uinen

PoswwupeHni

Ob6mexeHun Huabknin

*Po3pobunu aemopu Ha OCHO8I aHarsi3y 3a2anbHoO0CmynHUX OXeper.

HasBHi cborogHi Tpu rpynu 3acobiB iHTenekTyanisauii
BMKOHaHHS 3aBAaHb Ta/ abo 4OCATHEHHS Linen BU3HavyaTb
TaKoX po3LUMpeHi MOXNMUBOCTI 36opy Ta 06pobku reonpoc-
TOPOBUX AaHUX.

MepBWHHE iXHE odepxaHHs (BnacHe 36ip) NPOBOANTLCS
LUMAXOM iHTEerpadii BUCOKOTOYHOrO BMMIpHOBaNbHOro reoge-
3UYHOro obnagHaHHsA 3 KOMN'tOTEPHUMU TEXHOIOTIIMU, NPO-
rpaMH1M 3abesneyeHHsM i 3acobamu 3B'A3Ky Ta Aae 3mory
aBTOMaTu3yBaTu BignoBigHI Nnpouecu, MiHiMi3yBaTy NOOCHKI
NMOMWIIKM, 3HAYHO NMIABULLIMTY LWBUAKICTb | TOYHICTb pOOIT.

CknapoBuMu iHTENEKTYanbHOro 36opy reonpocTopoBUX
OaHuX €:

® BMKOPUCTaHHSA pobomu3osaHux maxeomempig (3 yHk-
LisMM aBTOMaTUYHOrO HaBeAeHHS Ha Linb i CnigkyBaHHSA 3a
NPU3MOL0; AUCTaHUINHOIO ynpasmniHHA HUMUW Yepe3 Mosbo-
BMIN KOHTpONep; NpoBedEeHHS aBTOMAaTU30BaHUX BUMIpPIO-
BaHb (KyTOBMX, NiHilNHMX, O0BYMCNEHb MNaHOBO-BUCOTHOIO
NOMOXEHHS TOYOK 3EMHOI NMOBEPXHI));

® MpuBUMIpHE f1a3epHe CKkaHyg8aHHs (3 POpMyBaHHAM
XMap TOYOK efleMeHTIB MiCLeBOCTi 3 BUCOKOIO PO3AifibHOI0
30aTHICTIO ANS NoAanbLIOro CTBOPEHHS AeTanbHOI TPpUBK-
MipHOi Mogeni 06'eKTiB peanbHoi AINCHOCTI);

® BUCOKOMOYHE CYIMyMmHUKO8E MO3UYioHy8aHHS (3 MOX-
NMBICTIO BUKOPWUCTaHHSA CUrHaniB Bif KiNbKOX OYHKLiOHYO-
umnx cynyTtHukoBux cuctem (GPS, Galileo, Beidou) gns Bu-
COKOTOYHOIO BM3HAYEHHSI KOOPAMHAT Y PEXUMI pearibHOro
yacy; [BOKOMMOHEHTHUA pexum poboTn obnagHaHHSA:
"6a3a — poBep", BUKOPUCTaAHHS MepeX NocTilHO aitoumx ba-
30BMX CTaHUin; BuKopuctaHHs GNSS-npuiimadis i3 BOyao-
BaHVMMM iHEPLINHUMK BUMIpOBanNbHUMK Briokamu, Lo aa-
10Tb 3MOry BUMIptoBaTK Touky 6e3 notpebu ineansHoro Bu-
piBHIOBaHHS BiXW, 3HAYHO MPUCKOPIOKOYN NOMBLOBI PO6OTH);

e BUKOpPUCTaHHA 6e3minomHux JfimansHUX anapamie
(BIJ1A) (3 npoBeAeHHsAM aepodOTO3NOMKN 3 BUCOKOIO TOY-
HICTI0, WO Aa€ 3MOory ogepXyBaTtu optodoTonnaHu 1a Tpu-
BUMIpHi Mofeni peanbHOil AiNCHOCTI);

e gi0eozpammempisi K NOEAHAHHA BiOEO3MOMKM  3i
cmapTdoHa abo iHWOro BieonpUCTPOIO 3 TEXHOIOTIED BU-
3HAYEHHs1 KoopauHaT Yy pexuMmi peanbHoro 4vacy. Cioau
MOXHa BiQHECTU TEXHOIOri0 KOMM''omepHo20 30py, B
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OCHOBi $IKOrO nexutb 36ip (3 noganbLliol 06pobKoto,
aHanisom Ta iHTeprnpeTaui€to BidyanbHUX AaHWX, OTPUMAHUX
3a JonomMorot kamep abo ceHcopis;

e jHmMeepayisi reoge3anyHoro obnagHaHHs 3 MOGINbHUMM
npucTposMM ANd pauioHanisauii npouecy 36opy reonpocTo-
POBWX AaHMX Y NONbOBUX yMOBaXx; 0bMiH 3ibpaHmu reonpo-
ctopoBuMu gaHumm 3 ['1C Ta cuctemamy aBTomMaTM3oBaHoOro
NPOEKTYBAHHA Ta PO3paxyHKY; BUKOPUCTaAHHSA XMapHWX cep-
BiciB ANs 36epiraHHsi ogepXKaHUX reonpoCcTOPOBUX AaHUX.

O6pobka reonpocTopoBMX OaHWX (BTOpMHHE onpaLto-
BaHHS) Ha OCHOBI 3acTocyBaHHs LI Bu3HayaeTbcs HacTyn-
HUMMW HanpsiMamu:

e onimumi3auiero  poboyux npouyecie (LNSAXoM MiaBu-
LLeHHA X piBHA aBTOMaTU3auii, WO XapakTepusyeTbes no-
fanbwunm BOYAOBYBaHHSAM Y NpOrpamMHi npoayktn 3acobis
po3ni3HaBaHHS pacTpoBMX 300paXkeHb 3 aBTOMATUYHUM BU-
3HaYeHHsIM Ta Knacudgikaieto 06'ekTiB Ha HNX; aBTOMATUY-
HUM BiJOKPEMIEHHSIM KOHTYpIiB 00'€KTiB Ha 300paxeHHsX
(cermeHTaUi€l0); yOOCKOHANEHHsIM npoLecy BekTopu3sauii
pacTpoBux 300paxeHb; BNpoBafKeHHsIM Yy cTpykTypy [C
acucteHnTiB W ans 36inbLUeHHA MOXNMBOCTEN AOCTYMHOCTI
[0 BiANOBIAHUX NpOorpamHMx 3acooiB);

 1i08ULEHHSIM MOYHOCMI Ma IKOCMi 2e0MPOCMOPo8UX
OaHux (4Yepe3s 36inbLUeHHsT Po3aiNbHOI 30aTHOCTI CyNyTHU-
KoBuX 300paxeHb; Bidyanisauito pesynbTaTiB 06po6-
NEHHSA reonpocTOpPOBUX AaHWUX Y BUMMSAAI AMHAMIYHUX Tpu-
BMMIpPHUX MoJenen peanbHuX 06'eKTiB, siki gicTanu HasBy
LMPOBUX ABINHWKIB);

e 3a0e3neYeHHsIM 36i/bleHHsT 064UCTI08aTbHUX MOX-
niueocmel ornpauyrosaHHsi 8eslukux obcsieie 2eornpocmopo-
8ux 0aHux;

® YJOCKOHaNEHHAM rpoyecy nposedeHHs MOHIMopuHay
06'ekTiB, sIBULY, | NpoLeciB, ki onucaHi 3a JONOMOrow reo-
NPOCTOPOBUX AaHUX, ¥ PEXUMI pearnbHOro yacy;

® 3MEHLWEHHSIM 1TIOCbK020 hakmopy ma nid8UUeHHAM
EeKOHOMIYHOI eghekmusHocmi 06poOKN reonpocTopoBUX Aa-
HUX (3HWXKEHHS 3anexHoCTi Big ManoaBTOMaTU30BaHMX
onepawi, MiHiMmi3auia NACbKMX MOXMOOK; CKOPOYEHHA Yacy
Ha onpauBaHHS reonpoCTOPOBUX AaHMX, ONTUMI3aLis LiH
Ha BMKOHAHHSI BiANOBIAHMX PoOoiT).
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3 ypaxyBaHHAM BULLEBUKITAAEHOrO MOXHA NPUMNyCTUTH,
LLO CBIiT BCTyMa€e B HOBWU eTan 3acTOCyBaHHS reociHopma-
LiMHUX TEXHOMOTIN, SIKUA BCE YacTille BYEHi Ta BUPOOHWY-
HWKN BONIOTb HA3MBaTK reonpocTopoBmM nepiogom 2.0.

2. OcHo8Hi ameopummu ma memoou wWMmy4YHO20
iHmenexkmy 0Orst 360py i 06pPO6KU 2e0MPOCMOPO.UX CaHUX.

IHTenekTyanisauia 3aBgaHb 3i 36opy / 06pobku reonpo-
CTOPOBMX [OaHWX 3a BU3HAYEHUMWU rpynaMu MNporpamHmux
NPOAYKTIB (CneLiani3aoBaHOro nporpamHoro 3abesneyeHHs;
reHepaTueHoro LUI; areHtcekoro LLI) 3abe3nevyetbcst BUKO-
HaHHSAM OCHOBHUX Bi4OMMX (ONMCaHKX) anropuTMiB aBToma-
TU3auii, AKi no cyTi 1 BUCTynatTb MeTogamu LUI.

Anroputmu, Wwo BOy#oBaHi Jo creuianizogaHoz2o Mpo-
2pamHoz0 3abesneyeHHs (Hanpuknag, NC, By3bkoyHKLiO-
HanbHWX NporpaM aBTOMAaTUYHOI IHTEPNONsL|T), BUKOHYIOTb
Moro TMMNOBI 3anporpaMoBaHi Po3poBHMKaMu OYHKLIT, 3anu-
LatYnChb OYHKLIOHANbHO CTanvMmMm, 3a BUHSTKOM MOXINBO-
CTel yOoCKOHaneHHs1 oKpemunx 3acobiB 3a JOMOMOro MoB
nporpamyBaHHs1.

Y pamMkax npuBegeHoro NporpaMHoro 3abesneyeHHs 4o
metopais LUI y iioro moxnuocTsix Ans o6pobku reonpocTo-
POBMX AaHUX MOXHA BiAHECTU:

® NPOCTi 3anNuTK, 3anuTn 3a 3paskoMm, 3annTn 3 BUKOPUC-
TaHHAM CTPYKTYPHOI MOBM (45151 06paxyHKy AOBXWH, MoLy,
bopMyBaHHsi BUGIPOK reonpocTOpoBMX AaHMX 33 BCTaHOB-
TNIOBaHUMMW KPUTEPISMU TOLLIO);

e METOAM PO3NOoAiNy PSAIB KiNbKICHUX MOKa3HWKIB Ha
rpagadii (piBHa KinbKiCTb, piBHi iHTepBanu, OOBINbHI iHTEp-
Banu, cTaHAapTHE BiOXUNEHHS, KBaHTUIMIOBaHHS);

e OKpeMi MeToAM MaLUMHHOrO HaBYaHHs (knacudikauii,
Knactepuv3sauis).

3rigHo 3 aHani3oM 3aranbHOAOCTYMHUX MEPEXHUX OXKe-
pen anroputMu eeHepamusHoeo LUl 6asyTbea Ha napagu-
rMi MalMHHOIO HaBYaHHA Ta BKMOYaOTb psa TUNIB:

e HagyaHHs 3 yyumesieM (KOHTporboBaHe abo Kepo-
BaHE HaBYaHHs1), y pamKax sikoro BUKOPUCTOBYETLCH eTa-
NOHHWI Habip AaHWX 3 NpaBUNbHOW BigNoBigal (MiTKOW),
sKa IMITye yunmTens, Wo 1 3a3Havae npaBuibHY BianoBigb.
JaHuin TN MallMHHOrO HaBYaHHA BUKOPWUCTOBYE Mapwu
"BXig-Bmxig" onst nobyaoBM yHKUii, ka MOXe NMPOrHo3y-
BaTW HOBUW pe3ynbTar;

e HagyaHHs1 6e3 y4umerns (HEKOHTpornboBaHe (HeKepo-
BaHe) HaBYaHHS), KOMW 3anporpamoBaHWi anropuTtM 3ga-
TEeH 3HaxXOAMTW NEBHi MPWXOBaHiI 3aKOHOMIPHOCTI Y AaHWX
6e3 BMKOpUCTaHHs1 Byab-AKMX NpaBUNbHUX BiAMNOBIAEN, TaK
3BaHUX MITOK;

e HagyaHHs 3 iOKpirnIeHHsIM SBNsie cob0 MaLUMHHUN
anropvTM, SKU HaBYaETLCS LUNAXOM BMOOPY pisHMX BapiaH-
TiB BiANOBi4en, 30kpemMa i nicns BTpyvaHHsA kopucTyBada (B
iHTEPaKTUBHOMY PEXUMI) 3 KOPUTyBaHHAM 3anuTiB Ha BUPI-
LLIEHHS MOCTaBNEHOTO 3aBAaHHSA);

® HariBKOHMPO/IbO8aHE HaBYaHHS IHTErpye Mk coboto
pi3Hi nonepegHi anropntMu, To6TO 3aCTOCOBYE anropuTMm
Ha OCHOBI 4aCTKOBO pPO3MiYeHux Habopis AaHUX.

Cepepn 3aranbHMX MeTOAIB MalUMHHOIO HaBYaHHSA [0-
BOMi NONyNApHUMKW ANg reHepadii HoBOI iHpopmauii y npo-
ueci 06pobkM reonpoCcToOpoBUX AAHMUX BUCTYNAOTh:

e kracudikauii 3a MemoOoM OropHUX 8eKMOpIs, WO Ha-
NEeXUTb 40 HABYaHHS 3 YYUTENEM i XapaKTepusye npeacras-
NEeHHs 3paskiB K TOYOK Y MPOCTOPI, BiAOOpPaXeHNX Taknum
YMHOM, LLIO BOHW 3 OKPEMUX KaTeropin po3ainatoTbCa SkHam-
LUMPLLOK MOPOXHBLOK YaCTUHOW. Y pe3ynbTaTi Lboro HoBi
3pasku ToAj BXOAATb A0 LibOro X npocTopy, pobnsym nepes-
©ayeHHs1 Npo IXHI0 HaneXHICTb 40 NeBHOI KnacudikauinHoi
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KaTeropii Ha OCHOBI TOro, Ha KM Bik NOPOXHbLOI YaCTUHMW
BOHM NOTPanmsoThb;

e KnacTepusauis Ha OCHOBI K-cepedHix, W0 € OOHUM i3
MEeTOZiB KNacTepHOro aHanidy, 3abeanedye rpynyBaHHs
JaHuX B 0QHOPIAHMX KnacTepax i y nparHeHHi MiHimisyBatu
BiACTaHb MiX KOXXHWUM OB'EKTOM Ta LleHTPOM MOro Kracrepa
BinOyBalTLCA NOBTOPHOBAHI KPOKU, KOXXEH MOBTOP SIKMX Ha-
6nwxkae 0o odvikyBaHoro pesyneTaty. Moaudikauieto Luporo
mMeToay € metoa ISODATA, Wo BMKOPUCTOBYETBLCS Mpu 06-
pobLi reonpocTopoBUX AaHUX, KON € HEAOCTATHICTb MOBHOI
iHpopmauii, a aBToMaTMyHe po3AineHHs Ta o6'eQHaHHS
KnactepiB 34iNCHIOETLCS Mg Yac 3aCTOCYBAHHS MOBTOPHMX
onepauiv. Lie no3Bonsie NoMy rHydkille Bu3Hayatv ontuma-
NbHY KiNbKICTb | CTPYKTYPY KnacTepis y AaHUX;

e peepeciliHul aHari3, WO TaKoX HanexuTb A0 KepoBa-
HOro HaBYaHHSA Ta € METOAOM NPOrHO3yBaHHSA HENepepBHOI
YNCMNOBOI BEMNWUYMHU, SKa BUCTYMNAE 3anexHo 3MiHHOW, Ha
OCHOBI OHi€i abo AeKiNbKOX BXiAHUX 3MiHHMX (SiKi € He3anex-
H1MKM). [lo ubOro MeTody Hamnexatb MiHiiHa Ta noniHomia-
nbHa perpecisi (ak 6a3oBi Mogeni), "Aepesa pileHb", "BUNa-
OKOBUI Mic", HEMPOHHI Mepexi, 0cCOBNMBMM TUMOM SAKUX €
rMnMboke HaBYaHHS.

BukopuctaHHa azeHmcebkozo LI noegHye MOXIMBOCTI
yHOAMEHTaNbHUX FeonpOCTOPOBUX MOAENEN, BEIUKMX
MOBHUX MOZENEeN i cneujianisoBaHUx anropMTMiB Afs aBTO-
HOMHOIO BUKOHaHHS CKITagHMX aHaniTUYHUX 3aBAaHb.

Bigomumn anroputmamm areHtcoskoro LI e:

® BUKITMK OCHOBHUMW areHTamu "ekcrnepTHux" cybaren-
TiB 418 NpoBeAEeHHS onepadin MeTogamun knacugikawii;

e anropuTMu NnaHyBaHHsS NOCAIQOBHOCTI AiVi AN BUKO-
HaHHSA 3anuTy KOPUCTYBa4a, Lo Aae 3MOry areHTy po3nogi-
NSATU CKNagHe 3aBAaHHSA Ha MEHLi YacTUHMU, siki € KepoBa-
HUMK Kpokamu. Lle anropuTmmn MipkyBaHHs, 6aratoKpoKoBi
poboui npouecu (MoLWyK reonpocTopoBUX AaHux, 06pobka,
aHanis, ogepXaHHs pesynbTaTy);

e aNrOpUTMK HaBYaHHA Ta aganTauii (4NS nomninweHHs
BNacHOI NPOAYKTUBHOCTI 3 NIIMHOM Yacy).

3. lMpuknadu eukopucmanHs LI dns 360py ma
06po6ku 2eonpocmopoesux daHux. Kpumepii egpekmue-
Hocmi iHcmpymMeHmie wmy4Ho20 iHmMenekmy ons
nocmaeJsieHux 3ae0aHb.

BaxnvBruM HanpsiMoM npakTU4HOro 3actocyBaHHsi LI y
300pi Ta 06pobLi reonpoCTOPOBMX AAHUX BUCTYMNAE PO3po-
6neHHs uudposux mogenen micuesocti (LMM). Bonn €
KMOYOBMMU KOMMOHEHTaMWN Cy4aCHUX reoiHdopmauiiHux
cUCTeM, Yy CepedoBULLi SKMX peani3yroTbCa pPi3HOMaHITHI
NPOEKTN Ha OCHOBI reonpocTopoBuUx AaHux. [o nosisu aie-
BUX 3acobiB aBToMaTm3aLji ctBopeHHss LIMM Bumarano 3Hay-
HMX 0BCAriB MONBLOBUX BUMIpIOBaHb i 4OBOJI CKraaHoi 06po6km
ofepXaHux OaHuX, OfHaK i3 BnpoBagkeHHAM metoais LUI
3'aBUnaca MOXIMBICTb CYTTEBO MPUCKOPUTU W MiOBULLATY
TOYHICTb LibOro nNpouecy.

3acTocyBaHHS anropMTMiB MaLLMHHOIO HABYAHHSI, KOMM'HO-
TEPHOro 30py Ta HEMPOHHMX MEPEX Oae 3MOry aBTOMaTUYHO
knacudikyBaTh noBepxHi, BUSBNATM 06'ekTH, iHTeprnpeTyBaTu
[OaHi ANCTaHUINHOro 30HAYBaHHS (HaNpyKnag, aepoKOCMIYHI 3Hi-
MKM) Ta hopMyBaTV BUCOKOTOYHI LIMCPPOBi NOBEPXHI.

36ip reonpocTopoBMX faHUX Npu cTBopeHHi LLIMM Ha oc-
HOBi Ma3epHOro ckaHyBaHHsS MICLEBOCTI (3aCTOCyBaHHsI
LiDAR-TexHonorii) nepenbavae opepXaHHs Xmap TOYOK
(HabopiB TPMBUMIPHMX KOOpPAMHAT, O KOXHA To4yKa Mae
NpOCTOPOBE MOMOXEHHS, BU3HAYEHE TPbOMa 3HAYEHHSIMU
(%, ¥, z), 3 gopaTkoBMMK MeTaxapakTepuctrkamm (GPS-mitkamm
yacy, IHTEHCVBHICTIO BiAOUTOro curHany, KinbKicTio NoBepHEHb
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

nasepHoro iMnynbcy) Ta 36aradeHi KonboOpPoBOK iHhopMa-
Lielo B aguTUBHIN KONipHi mogeni (Lo Aae 3mory CTBOpHo-
BaTu GinbLu AeTani3oBaHi Mogeni 06'ekTiB pearnbHOI AiACHOCTI)).
Y npoueci 360py reonpocTopoBMX AaHUX 34INCHIOETLCA Ka-
cudikauis To4ok y xmapi 3a Tunom o06'ekta, Big sikoro 6yno
OTpUMaHO BiabUTUI curHan. 3okpema, To4Ku, Lo Biabunucsa
Bif, NOBEPXHI 3eMni, aBTOMaTUYHO HanexaTb A0 Kracy "rpyHT",
TOAI AK iHLWi MOXYTb ByTU KnacudikoBaHi Sk BogoviMu, Gyaisni,
O0pOTY, POCIIMHHICTL TOLLO. [Nsi KOKHOMO Krnacy B Habopi reo-
NPOCTOPOBMX AaHNX NPUCBOKETHCS BIAMOBIOHWIA YMCTIOBUIA KOA,.

O6pobka reonpoCTOPOBUX AaHUX Y BUMMAAI XMap TOYOK
3AIMCHIOETBCA Ha OCHOBI knacuaikauii BCi€i XMapy TOYOK.
PesynbTaTtvBHMM METOAOM y LIbOMY NPOLECi BUCTYNae Ke-
poBaHe MallMHHe HaBYaHHs, ae LI HaByaeTbCAa Ha BXxe Kna-
cucpikoBaHoMy (Mo3HayYeHoMy) Habopi AaHMX XMapu TOYOK,
a KoXKHa TouKa Mae yHikanbHuin kog knacy. PucyHok 1 HaouHo
OEMOHCTPYE ofepaHy BHacnifok 360py reonpocTopoBUX
AaHUX XMapy To4oK (a) Ta krnacudpikoBaHi TOYKM, Ae KOAu
Knacis npu3HayeHi pisHuM konbopam (b).

Puc. 1. 36ip Ta 06pobka reonpocTOpoBUX AaHUX Ha OCHOBI N1Ta3epHOro CKaHyBaHHSA MiCLIeBOCTi
(TpuBuMipHa UMM, intoctpatusHun matepian) (Replacing..., 2020).

Okpemum npuknagom 360py reonpocTOpoBUX AaHUX Y
npoueci CTBOpeHHs1 ernemeHTiB 3micty LUMM e Bukopuc-
TaHHA OOCTYNHUX aepOKOCMIYHMX 3HIMKIB BUCOKOI pO3Ainb-
HOT 30aTHOCTI.

3anexHo Big macluTaby CTBOPEHHS Ta BUMOT 40 pe3yrb-
TYl4MX KapTorpadiyHMx JOKYMEHTIB Taknux enemeHTiB obu-
palTbcs aepodOTO3HIMKM abo CyMyTHWUKOBI 300paXKeHHs.

CyKynHiCTb BUXiOHWUX OXeper reonpocTOpPOBMX AaHNX
Ha paloH KapTorpadyBaHHs CTae OCHOBOW ANS noAanb-
woi obpobku BMXiQHOT kapTorpadiyHoi iHdopmauii, sika
B KiHLIEBOMY MiACYMKY Aa€ 3MOry CTBOPIOBATU TOYHI W iH-
dopmaTumBHi kaptu (abo undposi Habopu reonpocTopo-
BUX AaHWX) ONS PiBHOMAHITHMX Uinen — BiA NnaHyBaHHSA
Ta ynpaeniHHSA OO0 €KONOriYHOro MOHITOPUHIY i aHanisy
3MiH Ha TepuTopii.

AepodoTo3HIMKKM AN kapTorpadyBaHHS NOKaNbHOI Te-
putopii BUMaratoTb peTenbHOI nonepeaHboi 0bpobku ans
3abe3neyvyeHHs IXHbOT BUCOKOT AKOCTi Ta NiAroToBKN A0 BUKO-
pUCTaHHS.

MonepenHs o6pobka cknaganacs 3 KifbKOX FONOBHUX
eTanis, cepeq AKuX:

e reoMeTpuYHa KOpEKLis Ta BUPIBHIOBAHHS 300paXeHb
(ansa no3baBneHHs1 reOMETPUYHMX CMTOTBOPEHb);

e KOpeKLUis Konbopy (4N NiABULLEHHS TOYHOCTI, Bidya-
NbHOI SKOCTi Ta NOPIBHAHHOCTI AaHMX).

[nsi ubOro MOXyTb BUKOPUCTOBYBATUCH iIHCTPYMEHTU re-
HepaTusHoro LI, 3okpema Flypix Al (npioputeTHo) Ta / abo
Mapflow Al.
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PesynbTaToM ULOro etany cra€e psg 3HiMKIB, SKi TOYHO Bi-
nobpaxatoTb peanbHi NPoCTOPOBI KOOpAMHATM 06'eKTIB, LLO 3a-
6e3neyye iX KOPEKTHE BUKOPUCTaHHS ANsi NPOBEAEHHS reoiH-
hopmMaLiiHOro aHanisy Ta noAarnbLLOro KapTorpadyBaHHS.

O6pobka psay aepodoTo3HIMKIB HEOOXigHa ANs CTBO-
PEHHSA B cepeaoBuLLIi cneuianizoBaHOro NporpaMmHoro npo-
OyKTY (Hanpuknag, BiTumaHsaHoro Digitals abo anbTepHaTtu-
BHOro — kpocnnatdgopmoBoi Bigkputoi INC QGIS) opTo-
donnaHy TepuTopii 3HiMaHHs. OCTaHHIn cTaB iHCTPyMeEH-
TOM Ans noganbloi obpobkn reonpoCcTopoBMX AaHWX
LUMSAXOM 3aCTOCYyBaHHA aBTOMAaTM30BaHWX Knacudikauin
(sk iHcTpymenTiB WI). Lle gae 3mory Buainstm Ha 3o06pa-
XKEHHSAX AiNsHKKY, SKi BiANOoBigalTh NEBHUM Knacam 06'ek-
TiB Ha 3eMHii MOBEPXHi.

IHcTpymeHTM WI ons npoBefeHHs knacudikawin pactpo-
BUX 300paxeHb € Yy dyHKkuioHani Bigkputoi MNC SAGA
(System for Automated Geo-Scientific Analysis), y cepeno-
BULLi SIKOI 3aCTOCOBaHi anropuTMM HEKepOBaHOro MallWH-
HOro HaBYaHHA ABOMa MeTO4aMM KnacTepu3adii: Ha OCHOBI
k-cepegHix Ta ISODATA. Obvasa meToawm rpynytoTb nikceni
306padkeHHSA Ha OCHOBI TXHiX CNeKTpanbHNX XapaKTepuUCTUK
3 reHepaLuieo HOBUX pacTpoBKX 306paxeHb, 4e KOXKHOMY TMi-
KCero NPMUCBOEHO 3HAYEHHS, WO BiANOBIAAE HOMepy Knac-
Tepa, A0 sIKoro noro Oyno BigHeceHo (puc. 2).

[nsi Bu3Ha4yeHHs 6inbll edpekTUBHOro metoay knacudi-
Kauii ans reHepauii HoBoi iHdbopMaLUii wnsixom o6pobku re-
OMPOCTOPOBUX AaHWX 3POBNEHO NOPIBHSAHHSA IXHIX XapakTe-
pucTuk (Tabn. 2).
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Puc. 2. 36ip (opTochoTonnaH, a) Ta 06pobka reonpoCcTopoBMX AAHUX HA OCHOBI 3acTOCyBaHHA knacudikauin
3a meTogamm knacrtepu3sauii: k-cepegHix (b) Ta ISODATA (c)

(MogenbHa TepuTopis AnNs KapTorpadysaHHs)

Ta6bnuuys 2

MopiBHAHHA XapakTepPUCTUK METOAIB MalUMHHOIO HaBYaHHA*

XapakTtepucTtuka
ANs NOPIiBHAHHSA

HekepoBaHuit MeToA MaWMHHOTO HaBYaHHS
(MeToa knacTepm3auii)

k-cepepgHix

ISODATA

3HaueHHs ansA reonpocTtoposoro LUl

KinbkicTb knacTepis
y MeTogi

dikcoBaHa.

3apaeTbesa Kopuctysavem
nepen No4aTKOM BUKOHAHHSA
anroputmy

[OuHamiyHa.

Anroputm moxe 06'egHyBaTn
abo po3ainsaTu knactepu nig
Yyac npoBeAeHHS
NOBTOPIOBAHMX onepawin

[ae 3mory Mmoeni caMoCTiHO BUSABNATY
NPUPOAHY KiMbKiCTb CMEKTpanbHMX Knacis
Ha 306paxeHHi, Lo niaBuLLye 06'eKTUBHICTb
ofepxxaHoro pesynbraTty

O6'egHaHHsA
BUAINEHUX KnacTepis

He nepenbayeHo
anropuTMom

Y BUNagKy BHYTPILLHLOI
OfHOPIAHOCTI (rOMOreHHOCTI)
knactepiB abo HeBenukoi
KiNbKOCTI nikcenis

3anobirae HaaMipHin dparmeHTauii
KrnacnikoBaHOro 306paXKeHHs (YTBOPEHHS
"WwymoBwmx" kNacTepis), NoninLyoym
NPOCTOPOBY Y3roAXeHiCTb

PosgineHns Bugine-
HWX KnacTepiB

He nepenbavyeHo
anropuTMom

Y BUNagKy BHYTPILLUHLOI
HeOHOPIAHOCTI KracTepis

[ae 3mory po3ainaTv Benuki, Heo4HOPIAHI
Knacw, 4o npuknagy, enemMeHT pOoCUHHOIo
nokpusy "Jic" Ha GinbLu By3bki cnekTpanbHi

nigknacu: "NuctaHui nic”, "XBonHun nic",
NigBWLLYIOYM TOYHICTb Knacudikauii

MNpocTiwe, ane meHw
peanicTuyHe Ansi cKnagHux
3HIMKIB

BukopucTtaHHs
B cepeposui INC

Binbw npuctocoBaHo
BUKOPWCTaHHS Ha peanbHUX
Ta AWHAMIYHO 3MiHHUMX
6araTo-cnekTpanbHUX AaHUX

MeTtop ISODATA 3asBuyaii fae kpatly
BHYTPILLHIO SKICTb KnacTepu3adii, ocobnuneo
Ha CKNafHW1X reonpocTopoBMx Habopax AaHunx

*Po3pobunu asmopu Ha OCHO8i aHani3y 3a2anbHO00CMynHUX Oxeper.

Onsa ouiHkn edekTuBHOCTI iHCTpymeHTiB LI ansa 36opy
Ta 06pobKM reonpocTopoBMX OaHWX HeobXigHO BKasaTu
KrMoYoBi 3acobwm i BUMIptoBaHHs. 3a NOriKO HAMW MOXYTb
OyTu Taki OCHOBHI KpUTepii, SK: LWBUAKICTb i NiABULLIEHHS pi-
BHsI aBTOMAaTmM3aLlii; TOYHICTb i SIKICTb reonpoCTOpPOBUX Aa-
HUX; EKOHOMIYHA e(PEKTUBHICTb.

LLisudkicmb i nidguWeHHs pigHsi asmomamu3auii BU3Ha-
YaeTbCH OLIHKOIO 3MEHLLEHHSI Yacy Ha BMKOHAHHS 3aBAaHb
3i 36opy Ta 06pobkM reonpocTopoBux AaHux. Hanpuknag, y
npoueci NepBUHHOro 360py reonpocTopoBUX AaHUX Ha OC-
HOBi NA3epHOro CKaHyBaHHA MICLIEBOCTI, WO 1 TaK € AyxXe
wewuakum, LI 3abesneyye onTumisauiio nnaHyBaHHs mMapLu-
pyTiB CKaHyBaHHs; BUOIp po3TallyBaHHSA HAa3eMHUX CTaHLjl;
MiHiMi3auito aybnoBaHHSA AaHux. BTopuHHe kamepanbHe
onpautoBaHHSA XMap TOYOK XapaKTepU3yeTbCS 3HAYHUM MpU-
CKOPEHHSIM OYMLLEHHS! JAaHWX; aBTOMATUYHUM Y3ro[KEHHSIM
KinbKox 306paeHb; aBTOMaTU4HOK Knacudikauieto 0b'exTiB
pearnbHOi AiINCHOCTI Ha Moaeni, Lo 3abe3neyvye 30epexeHHs

ToyHicmb ma sikicmb 2eonpocmoposux daHux opmye
OULiHKY NiABULLEHHS HaAiNHOCTI KiHLEBMX reonpoCcTOpOBMX
npoayKTiB. AKICTb knacudgikaLii BUSHa4aeTbCA NOKa3HMKaMm
NMOBHOTW, TOYHOCTI 3arasibHOi Ta TOYHOCTi ENEMEHTIB 300pa-
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XKEHHS, BENNYNHU NEPETUHY Haa 06'eqHaHHSAM Onsl CerMeH-
Tauii o6'ekriB. LUl 3gaTHMIA BUABNATK TOHKI 3MiHM abo cTpy-
KTYPHi fledpekTu, sKi BaXKKO MOMITUTW MOACLKOMY OKy abo iH-
LIMM anroputMam, 30Kpema TPILMHU NOKPUTTS Ha aBTOMO-
6inbHMX goporax, gecopmalii MmocToBux cnopyg Towo. Mia-
BUWLLEHHSI LiHHOCTI reonpoCTOpPOBUX AaHWX 3YMOBIOETHCSA
aBTOMaTUYHUM BUAiNeHHAM 3acobamu LI GinbLl cknagHux
abo gpibHMX enemeHTIB 06'eTiB peanbHoi AiINCHOCTI.

OuiHKa 3MeHLUEeHHs1 BUTPAT Ta ONTMMi3alii pecypcis xa-
paKkTepusye eKoHOMIYHy eghekmueHicmb pobiT i3 3acTocy-
BaHHAM iHCTpymeHTiB LUI, 30kpema: nmigBuLLIEHHSA NPOaYKTUB-
HOCTI npaui ¢axiBuiB i cneuianisoBaHoro o6ragHaHHs, Lo
NPMBOAUTL A0 3MEHLLEHHS NMOTOYHUX BUTPAT; 3MEHLLEHHS
HeobXigHOCTi NpoBeAEHHsI NOBTOPHUX POBIT 3 NEPBUHHOrO
360py reonpoCcTOpPOBUX AaHUX.

4. OcHoeHi nepesazu ma oOMexeHHSI enpoea-
O)xeHHs1 mexHonoeiu LI npu 36opi ma o6pobuyi 2eo-
npocmopoesux GaHux.

BnposagxeHHs TexHonorin LI npu 36opi Ta o6pobui
reonpocToOpOBUX AaHMX Mae CBOI NepeBar Ta 0OOMeXXeHHS.

OCHOBHUMYK NepeBaramu, SKi y3rofXylTbCs 3 KITHYO-
BUMM 3acobamm BUMIPIHOBaAHHS OLHKM IXHBbOT €heKTUBHOCTI
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Ta opMyoTb MOTeHLUian 3acTocyBaHHs iHCTpyMeHTiB LI,
Ha Hally OyMKy, €:

e nigBuLLEHHs1 6e3nekn NpoBeaeHHs NoNbLoBUX Tororpado-
reofe3vnyHux pobiT y npoLieci 36opy reonpocTopoBUX AaHUX
(3okpema, BukopucTaHHsi BrJ1A, aBTOHOMHUX MOGINbHUX
nnatopm i CEHCOPHUX CUCTEM a3epHOro CKaHyBaHHSI
MiCLUEBOCTI BM3HAYa€ MOXIMBICTb 3MEHLUEHHS noTpeb vy
NPUCYTHOCTI (haxiBuiB y HeGe3neyHnx abo BaXKKOAOCTYMHMX
Micusax: kap'epu, 30HM obBanie, ckeni Towo);

e BNPOBaXXEHHS iHHOBAUiNHMX 3acobiB aBTOMaTtu3adii
NEePBUHHOrO 300py Ta BTOPUHHOIO OMpaLoBaHHsS reonpoc-
TOpOBUX AaHux (koMmn'loTepHun 3ip, obpobka gaHux Ge3
yyacTi paxiBus);

e MigBULLIEHHSA TOYHOCTI Ta LUBMAKOCTI 360py Ta 06pobKu
reonpoCTOPOBKX AaHUX (YCi HAsIBHI anrOPUTMN MALLMHHOTO Ha-
BYaHHS 3[4aTHi 3 BMCOKOK TOYHICTIO ideHTUdiKyBaTK Koopam-
HaTn 00'eKTiB, BU3HAYATM iXHIi FrEOMETPUYHI NapaMeTpu Ta aB.-
TOMaTW4HO chopMyBaTH LIMPPOBI HAGOPY AAHUX 3 MOXKITUBICTHO
TXHBOrO BUKOPUCTaHHS B MOTOYHUX i KPU3OBKX CUTYaLAX);

® BUSIBMEHHS O0COGNMBOCTEN reonpoCTOPOBMX AaHUX Y
pexunmi peanbHOro Yacy 4epes iHterpaduito iHcTpymeHTis LI
3 nonboBUMKU ceHcopamn, GNSS-obnagHaHHAM Ta cucTe-
MamW AWUCTaHLiAHOTO 30HAYBaHHS;

® NPOrHO3yBaHHS 3MiH CTaHy 00'eKTiB (3aBAAKM MalLWH-
HOMY HaBYaHHIO MOXIJIMBO HE NuLLEe NPOBOAMTW aHani3 no-
TOYHOro CTaHy reonpocTopoBux 06'ekTiB, ane 1 pobuTtu ne-
peabaveHHs iX 3MiH Ha OCHOBI cpopmoBaHMX TpeHais. [ns
npuKnagy, MoOXHa CnNpOrHo3yBaTu pU3MKW eposii, 3aTon-
NneHb, 3CyBiB, HEKOHTPONbOBaHoi ypbaHisdauji. Lie 3HauHo
nigBuLLYE edeKTUBHICTb CTPATEriyHOro nnaHyBaHHS Ta yn-
paBniHHA TEPUTOPISMM Pi3HOTO PiBHS);

e 36inbLieHHst 06cariB 36opy / 06po6KM reonpoCcTOPOBUX
OaHuX Wnaxom 3abesneyvyeHHs CMHTe3y BENMWKOI KinbKOCTi
Kepen [0 e€AvHoi iHdopMauinHOI Mogeni, Wwo 3aranom
crpusie MNiABULLEHHIO TOYHOCTI aHaniay, 3HWXEHHI0 iHdop-
MaUiNHOro HaBaHTaXXeHHS Ha baxiBLiB-aHanNiTUKIB;

® 3HKEHHS BNAUBY NIOACHKOro hakTopa 3 MiHimisauieto
MMOBIPHOCTI MOMWIIOK, MOB'sI3aHMX i3 Cy0'eKTUBHICTIO abo
HeyBaXHICTIo dhaxiBLs, WO AOCUTb BAXMBO MPU BUKOHAHHI
cknagHux obyncneHb, aHanisi BEMUKMX OaHWX.

O6MeXeHHs LWoao BNPOBaMKEHHS TEXHOMOrIN 360py Ta
06po6neHHs reonpoCTOPOBUX AaHMX, WO 6asyoTbes Ha 3a-
cobax LI, nos'asaHi 3 pagoM rpyn BUKMMKIB, YCBIGOMIEHHS
AKNX BUCTYNae BaXNMBUM (DaKTOPOM Ansi OOrpyHTOBAHOMo
nnaHyBaHHs noganbLUoi unudpoBoi TpaHcdopmalii y reoge-
3ii, kapTorpadii, I'C, aucraHuiiHoMy 30HAYBaHHI B YKpaiH-
CbKUX peaniax.

[ONOBHVMMYK FpynamMun BUKMMKIB 3aCTOCYBaHHSA iHCTpY-
MeHTiB LI MoXyTb cTaTtu:

e 3HAYHi biHAHCOBI BUTpATU, LLO MalTb CNpsiMOBYBa-
TUCb Ha npuabaHHa / opeHay HeobxigHoOro Ansa BnpoBa-
oxeHHs W nporpamHo-TexHiyHoro 3abeaneveHHs, 3abes-
NeYeHHs1 3aXUCTY KOMN'IOTEPHMX CUCTEM, CTBOPEHHS HaBYa-
NbHUX BUBIPOK Ans 06poBneHHs reonpoCTOPOBUX AaHUX;

® BiICYTHICTb BENIMKOI KINbKOCTi €TanoHHUX aHuX, Lo
BMKOPUCTOBYIOTLCSI B MALLMHHOMY HaBYaHHi, ocobnuneo ans
cneujanizoBaHoro nporpamHoro 3abesneyeHHs 3 LI-
nnariHamu;

¢ BY3bKOCMNPSMOBAHICTb i 3akpuTicTb anroputmis LI, wo
BMMarae ixHboi aganTtauii 40 KOHKPETHMX 3aBAaHb 0OpPOOKM
reonpoCTOPOBMX [AaHUX | MOSICHEHHSI MPUHLMMIB poboTK
OO0 ofepXKaHUX pe3ynbTarTiB;

e notpeba nigroToBKN haxiBLiB 3 HANEXHUMK KOMMNETe-
HTHOCTSIMW ONS BUKOPUCTaHHA iHCTpymeHTiB LI 3i 36opy /
06pobKM reonpocTopoBUNX AAHMX.

ISSN 1728-3817

5. Moxnueocmi edockoHaneHHs1 Memodie euKopuc-
maHHs LI ma nepcnekmueu ixHb020 po3eumky y ceghepi
2eonpocmopoeux OaHUX 8 yKpaiHCbKUX peasisix.

MigBuLWeHHA edeKTUBHOCTI 3aCTOCYBaHHS iHCTPYMEHTIB
LI gns 36opy Ta 0GpobKM reonpoCTOPOBUX AAHUX MOXE
OyTn noB'A3aHe 3 pO3BUTKOM BMacHe cnewianizoBaHoro ans
UMX NpoLeciB nporpaMHoro 3abe3nevyeHHs Ta BU3HAYaETbCA
TUMU X KPUTEPIAMM, AKi A4al0Tb 3MOTY OLIHWUTK IXHIO MOXMK-
BiCTb BMpILLEHHSA NOCTaBMEHMX 3aBAaHb i POPMYOTb NoTe-
Huian 3acTtocyBaHHsa WI: noganbwum possuTkOM 3acobis
aBTOMaTu3aLii; NiABULLEHHAM TOYHOCTI Ta LWBMAKOCTI 360py
/ 06pOoBKM reonpPoCTOPOBMX AAHUX; MOMIMNIEHHSAM aHaniTuy-
HOI 34aTHOCTi y NpoLeci IXHbOT 06POBKK.

BuaHauyeHHA nepcnekTuB po3BUTKY iHCTpyMeHTiB LWI €
[0BOMi HEBOAYHOIO CNPaBOK Yepes BUCOKY iXHI0 AUHaMIKY,
ane 3 ypaxyBaHHAM NOTOYHOI BaXNMBOCTI (a B AeAkux cde-
pax i HeobxiaHOCTI) TakMx 3acobiB OKpPecnMMO Kinbka Hanpsi-
MiB nepcnekTnsHoro po3suTtky LI B Hawwin kpaiHi woao reo-
npocTtopoBux AaHux. Lie Hacamnepen:

e iHTerpaujs iHcTpymeHTiB LUI Ao 3aranbHoaepXaBHMX reo-
iHpopMaUiiHNX NPOEKTIB, 30Kpema HauioHanbHoI iHdpacTpyk-
TYpM reonpocTopOBUX AAHWX, OPraHiB LeHTparbHOI BUKOHaB-
YOI BMagy Ta MicLeBOro caMoBpsiAyBaHHS, rany3esux i creui-
anizoBaHux po3pobok;

e PO3BUTOK LIMGPPOBUX OBINHMKIB 06'eKTiB pearnbHOI AiicHO-
CTi Pi3HOro TepuTOpIansHOro PIBHS;

e hopmyBaHHS "po3yMHUX MICT" AN NPOrHO3yBaHHSA 3a-
BaHTaXXEHOCTi FPOMa/ICbKOrO TPaHCMOPTY, PeryroBaHHA Tpa-
chiky aBTOMOGINBLHOrO TPaHCNOPTY B pearnibHOMY Yaci, BU3Ha-
YeHHS OMTUManbHUX MapLupyTiB, NiABULLEHHS eeKTUBHOCTI
ynpaBniHHS IHPPaCTPYKTYPOIO;

e BrpoBampkeHHs1 3acobiB LI no arpapHoi cchepun ans niag-
BUMLLEHHS €(DEKTUBHOCTI BUKOPUCTAHHSI 3EMENbHNX pecypciB
3aBASKU aHanisy KrniMaTUYHUX i FPYHTOBMX MOKa3HWKIB, TOY-
HOMY MOHITOPUHIY CTaHy NOCiBiB, NPOrHO3yBaHHIO BpOXaw-
HOCTI, L0 Aa€e 3mMOry 3anpoBagXyBaTtu npeumsiviHe 3emne-
po6CTBO, MiHIMiI3yBaTVM BUTPATWM Ha HeOoOXiaHi Ans uboro
pecypcy i BogHOYaC 3HUXKYBaTWN HEraTUBHUIA BMWB HA HABKO-
NWLIHE CepeaoBuLLE;

e CTBOPEHHSA HOBUX HanNpsMiB AN HayKoBOI AISNbHOCTI B
YKPaiHCbKUX 3aKragax BULLOI OCBITY | AOCMIAHMLBKMX YCTaHO-
BaX, CTUMYMIOBaHHA creuianisaoBaHunx i MixaucumniiHapHux
OocnimKeHb; oNTUMI3aLis TeMaTUYHOro KapTorpadpyBaHHs, Ha-
npuknag, 3i CTBOPEHHS KapT MPOAYKTUBHOCTI CifllbCbKOrocno-
[apCbKuX KynbTyp, PU3VKIB Aerpagauii TepuTopin, pekomeHaa-
LM OO0 NPOBEAEHHS arpOTEXHIYHMX 3aX0fiB TOLLO;

® Y[JOCKOHaneHHsi OCBITHIX MporpaM 3 niaroToBKu dhaxisLiB
3 reopesii, kaptorpadii, INC, gucTaHuUinHOro 30HAYBaHHSA
3emni OCBITHIMW KOMMOHEHTaMK, CNPSIMOBaHUMM Ha BUBYEHHS
Ta 3aCToCyBaHHs iHCTpyMeHTiB LUI;

e rofanblua B3aEMOZiA 3 MiXXHaApOOHVMMMK napTHepamu,
y4yacTb daxiBuiB 3 YKpaiHu y MibKHapOAHUX reciHopmaLin-
HMX npoekTax (Hanpuknag, 3a nporpamot "[opu3oHT
€Bpona") ona gocTyny 40 TEXHOSONINA, CyNnyTHUKOBUX AAHMX,
piHaHCOBUX pecypciB.

Ounckycis i BUCHOBKN

B pesynbTaTi npoBedeHOro OOCRIAXEHHSA Hanpsamis
3aCTOCYBaHHS 3acobiB LUTYYHOro iHTENeKTy Ans 36opy Ta
06pobKM reonpoCTOPOBUX AAHMX Y Cy4aCHMX YKPaiHCBbKMX
peanisix 3po6reHo Taki BUCHOBKU:

1. CyyacHui cTaH po3BUTKY LUTYYHOrO iHTENEKTY Xapak-
TEPU3YETLCA HAsABHICTIO TPLOX rPyn NPOrpaMHNX NPOAYKTIB,
sKi 3abe3nedytoTb iHTenekTyanisauito BUKOHaHHS 3aBOaHb
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(cneuianizoBaHoro nporpaMHoro 3abesneyeHHsi, OyHKLio-
Han sKoro TpMBanuin Yac aBTomMaTM3ye pis3Hi npoluecu; 3aco-
6iB reHepaTtusHoro LI, Akuin cTBOpHOE Pi3HOMAHITHI BUAM
iH(bopMaLiHWX pecypciB; IHCTPYMeHTIB areHTcbkoro LI, wo
NO3u1LIOHYETLCA SIK MOYATOK HOBOrO eTany B eBOntoLil iHTe-
nekTyanbHUX npoaykTie). Bnnme LI Ha TexHonorii 36opy Ta
06pobKM reonpocTopoBUX AaHWX BU3HAYAETLCS pPO3LIMpE-
HUMW MOXIMBOCTAMMW ANS LMX NPOLECIB.

2. OcHoBHi anroputmu Ta metoam LI, ski moxyTb 6yTH
3aCTOCOBaHi y npoueci 36opy Ta 06pobku reonpocTopoBmX
AaHUX, CUCTEMATM30BAHO Ta OXapakTepu3oBaHO CTOCOBHO
BUAINEHNX TPLOX rPyn NPOrpaMHUX NPOAYKTIB, siki 3abesne-
YyHOTb paLioHani3auito BUKOHaHHSI NOCTaBNeHNX 3aBAaHb.

3. Ha npaktuui nogaHo BukopuctaHHa LI gnga 36opy i
06pobKM reonpocTopoBMX AaHMX Yy Mpoueci po3pobneHHs
enemeHTiB UMM, 3okpema LUNsXom nasepHoro ckaHyBaHHS
MiCLIEBOCTi Ta onpaLoBaHHA aepodOTO3HIMKIB 3 NOPIBHSAH-
HSIM 3aCTOCOBaHMX METOAIB MalLMHHOTO HaB4YaHHs (k-cepen-
Hix Ta ISODATA). EbeKTMBHICTb 3aCTOCyBaHHS iIHCTPYMEH-
TiB LUl oUiHEHO Ha OCHOBI KNIOYOBUX KPUTEPITB: LWBUAKOCTI i
NiABULLEHHSA PiBHA aBTOMAaTm3aLii; TOYHOCTI Ta SKOCTi reo-
NPOCTOPOBMX OAHMX; EKOHOMIYHOT €(DEKTUBHOCTI.

4. Bu3aHayeHO OCHOBHi nepesaru 3actocyBaHHs LI y
npoueci 30opy Ta 06pobKM reonpoCTOPOBUX AAHUX, SIKi y3-
ro>KytTbCs 3 KIMHYOBUMU 3aCO0aMM BUMIPIOBAHHST OLLiHKM
TXHbOT €PEeKTMBHOCTI Ta POPMYIOTb NOTEHLian iIHCTPYMEHTIB
L. Cepen BuknukiB, Aki HeobXiAHO BpaxoByBaTKU Y NPOLIECI
BrnpoBaaxeHHs 3acobiB LI y cdepy reoiHdopmauinHux
TEXHOIOriN, €: NiABULLEHHS hiHAHCOBUX BUTPAT, BiACYTHICTb
BENUKOI KiNbKOCTi €TanoHHMUX AaHWX, BY3bKOCNPSMOBAHICTb
i 3akpuTicTb anroputmis LI, BigCYTHICTb AOCTATHLOI KiNbKO-
CTi dhaxiBLiB.

5. MoXnu1BOCTi BOOCKOHANEHHs METOAiIB BUKOPUCTAHHS
LI noB'si3aHi 3 po3BMTKOM cheLianisoBaHOro NporpamHoro
3abe3neyeHHst Ta BU3HAYaETLCS TUMM X KpUTepisamu, ki Aa-
H0Tb 3MOTY OLIHUTW IXHIO MOXIMBICTb BUPILLEHHS NOCTaBre-
HWX 3aBAaHb | HOpMYyIOTb NMOTeHUjian 3actocyBaHHs LI (no-
AanbLunii po3BUTOK 3acobiB aBToMaTM3auii; NiABULLLEHHSA TO-
YHOCTI Ta WwBMAKocTi 36opy / 06pobkM reonpocTopoBmx Aa-
HUX; NONINLWEHHSA aHaniTUYHOI 3A4aTHOCTI y Npoueci iXHbOT
06pobkn). Mepcnektneun po3suTky LIy ccepi 36opy Ta 06-
pobrneHHs1 reonpoCcTOPOBMX AaHWX JOTYHO NOB'A3YTHCS i3
3aranbHUMK NpoLecamy HayKOBO-TEXHIYHOIO Nporpecy.

BHecok aBTopiB: Egyapa boHaapeHko — koHuenTyanisauisi; Me-
TOHONOris; HanucaHHs (nepernsg i pegaryBanHs); TetsHa dyoyH —
dopmManbHUIA aHani3; HanucaHHsa (opwriHanbHa yepHeTka); Onbra
AueHKo — NpaKTUYHI NPYKNaaun; HanucaHHs (opuriHanbHa YepHeTka).

Dxepena diHaHcyBaHHA. Lle pocnimkeHHs He oTpumarno
XKOOHOTO rPaHTy Bif (hiHAHCOBOI YCTAHOBW B AepXaBHOMY, KOMep-
LinHomy abo HekomMepLinHOMYy cekTopax. PiHaHCyBaHHS 34iNCHIO-
€TbCS 3a BMacHi KOLWTK aBTOPIB.
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DIRECTIONS OF APPLICATION OF ARTIFICIAL INTELLIGENCE TOOLS FOR THE COLLECTION
AND PROCESSING OF GEOSPATIAL DATA IN MODERN UKRAINIAN REALITIES

Background. Atthe current stage of scientific and technological progress, amid general digitalization and a significant
increase in geospatial data volumes, it has become essential to implement novel approaches for their collection, processing,
analysis, and interpretation. In recent years, modern tools, software, and technological solutions have been increasingly employed
for these purposes, with artificial intelligence (Al) playing a central role. In the context of geospatial data collection and processing,
Al, referred to as GeoAl, can optimize the automation of routine processes, enhance the accuracy of results, and enable the
detection of hidden patterns within large datasets.

Methods. The methodological foundation of this study is based on the synergy between geosciences and tools that
automate the collection and processing of geospatial data by simulating human cognitive processes to accomplish the assigned
tasks. To achieve the study's objectives, the following methods were employed: systematic approach; analysis and synthesis;
abstraction and concretization; induction and deduction; scientific experimentation; evaluation; scientific classification; and
geoinformatics methods.

Results. The study identified that at the current stage of Al development, three groups of software products enable the
intellectualization of task execution: specialized software with functionalities for automating various processes; generative Al tools
that create diverse types of information resources; and agent-based Al tools, representing a new phase in the evolution of
intelligent products. Together, these groups enhance the capabilities of geospatial data collection and processing, leveraging
machine learning tools embedded within these software groups.

Practical examples of GeoAl in geospatial data collection and processing are presented, particularly in the development of
digital terrain models using methods such as laser scanning and aerial imagery processing. A comparison of applied machine
learning techniques, including k-means clustering and ISODATA, is also provided. The effectiveness of Al tools is assessed
according to key criteria: speed and increased automation; accuracy and quality of geospatial data; and cost-effectiveness.

Conclusions. This study outlines directions for the application of Al tools in geospatial data collection and processing
in modern Ukraine. These include the identification of necessary software product groups with intelligent functionalities, key
algorithms and Al methods, main advantages, challenges, and opportunities for further enhancement of these tools. The results
highlight the potential of GeoAl to significantly improve the efficiency, accuracy, and strategic value of geospatial data operations.

Keywords: artificial intelligence, Al, geospatial data collection, geospatial data processing, software products,
Al algorithms, Al methods.
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OCOBJIUBOCTI MNAPOrPA®Ii TA YNPABJIIHHA BOOHUMU PECYPCAMU ®PAHLUII

BcTyn. lpucesyeHo xapakmepucmuyi ocobnueocmel 2idpoepadghii ma oyiHoeaHH0 Memodie iHcmumyuyiliHo2o ynpas-
NiHHSAA 800HUMU pecypcamu PpaHuyii — kpaiHu, e sikill icHyromb 0aeHi mpaduuii ynpaeniHHa eodo36opamu.

Me Toawu. BukopucmaHo iHghopmauyiro npogpinbHUX ycmaHoe ®PpaHuii — MiHicmepcmea ekosio2iyHo20 nepexody, 6iopizHo-
MaHimmsi, nicie, Mopsi ma pubanbcmea, ®paHUyy3bK020 aceHmcmea 3 6iopisHoMaHimmsi, wecmu BoOHuUX a2ceHmMcme, a maKkox
a2nobanbHoi iHghopmauitiHoi cucmemu Aquastat-FAO (npoghine ®paHyii). 3acmocoeyesanucs memodu cmamucmu4yHoi 06po6ku
iHghopmauii, nopieHsIIbHIi MemoduKu po3paxyHKie  HYmPpiWHix ma 3a2afbHUX 80GHUX pecypcis.

PesynbTaTtun. Y ®paHuyii Haniyyembcsi 6nu3bko 125 muc. pizHux eodomokie ma 38 muc. eodolm, siki Hanexxamb G0
6aceliHie Ceped3eMHO20 MOpsi ma AmnaHmu4Ho20 okeaHy (bickalicbkka 3amoka, npomoka Jla-MaHw). 32i0Ho 3 2idpozpaghiyHum
palioHyeaHHsIM mepumopiss Mempononii ®paHyii nodineHa Ha 6 palioHie piukoeux 6aceliHie (PPB), Ha 3aMoOpcbKUX mepumopisix
eudineHo 5 PPb. PPbE nodineHo Ha 24 cy66aceliHu. CepedHbopidyHUl 06csie 3a2asibHUX 8i0HOBHUX 800HUX pecypcie cmaHosumb
211 km’/pik, 3 sAkux 95 % € eHympiwHiMu 800HUMU pecypcamu, a 5 % — 30@HIiWHIMU e0dHUMU pecypcamu. lToKasHUK 3a2aslbHUX
600HUX pecypcie Ha 1 moduHy — 3277 M*/pik, eHympiwHix eo00HuUX pecypcie Ha 1 moduHy — 3105 M*/pik, wjo o3Hayae Ons KpaiHu
"800HI pecypcu cmabinbHi” (> 2500 M*/pik). 3abip npicHoi 600U Ha nompe6bu ekoHomiku cmaHoeums 30,7 KM*/pik: npomucrosicme —
52 %, komyHanbHe eodonocma4vaHHsi — 12 %, cinbcbke 2ocnodapcmeo — 11 %, xueneHHs kaHanie — 19 %. Po3pobneHHs1 ma peani-
3ayiro e00HOI nonimuku Ha HauyioHasibHOMY pieHi 30ilicHroe MiHicmepcmeo ekosioziyHo20 nepexody, 6iopizHoMaHimms, nicie,
Mopsi ma pubanbcmea Yyepe3 ®paHyy3bKke azeHmcemeo 3 6iopizHomMaHimmsi. OCHOBHOO yrpasesliHCbKO OOUHUUero OJisi palioHie
piykoeux 6aceliHie (PPB) € BodHi azenmcmea, siki onikyrombcsi cmaHom PPB ma cmsizyromb nnamy 3 eodokopucmyeadie
(3a 3a6ip eodu, 3a 3abpyOHeHHs1) 8 mexxax PPB.

BucHoBku. MoxHa koHcCmamyeamu, w0 y ®PpaHuyii cmeopeHo peanbHy cucmemy iHmez2poeaHo20 ynpaesniHHA e00HUMU
pecypcamMu 3 po3eUHeHUMU iHcmumyuyiliHumMu ¢gpopmamu, OCHO80 sIKUX € BoOHi aezenmcmea, wjo onikyromscsi palioHaMu pivyKo-
sux 6aceliHie, Matomb npasocy6’ekmHicms i hiHaHco8y asmoHoOMilo.

KnwuoBi cnoea: mops, piyku, o3epa, 2idpozpaghiyHe palioHyeaHHs, palioH piykoeoz20 6aceliHy, 800Hi pecypcu, 800Hi

azeHmcmea, Memponorsis, 3aMopcbKi mepumopii, ®paHyis.

BcTtyn

PpaHuis (odiuinHa Ha3sa — PpaHuy3bka Pecnybnika) —
TPaHCKOHTUHEHTamnbHa AepXaBa, L0 BKIOYae OCHOBHY Te-
puTtopito (MeTpornonito) B 3axigHin €sponi (551500 kw?), Ta
HW3KY 3aMOPCbKMX PEriOHIB i TEPUTOPIN Y PI3HUX YaCTUHaX
CBiTY, WO pa3oM YTBOPKE 3aranbHy Moy KpaiHu
675417 kM? 3 HaceneHHaMm 68,7 MnH oci6. Marepukoy
PpaHuilo oMMBalOTL YOTMPU BOAHI NpocTopu: npoToka Jla-
MaHww, ATnaHTnyHmm okeaH (bickaricbka 3aToka), lNiBHiYHe Ta
CepensemHe mope. MeTpononis mae kopgoHu 3 BicbMa Aep-
xaBamu: bBenbrieto, JTtokcembyprom, HimewunHoto, Icnanieto,
AHpoppoto, LLsenuapieto, ITanieto Ta MoHako. 3amopcbki pe-
rioHn — i3 Tpboma gepkasamu (bpasunieto Ta CypuHamom —
y ®paHuy3bkili Biani, Hinepnangamu — Ha CeH-MapTeHi).

®paHuia € yHiTapHol 3MilaHo pecny6nikot, cTo-
nuusa — Mapwx (2,2 miH ocib). 3rigHo 3 agMiHicTpaTUBHO-
TeputopiansHum noginom 2016 p. B KpaiHi BUAINAeTbCA
18 perioHiB (13 — y meTpononii Ta 5 — y 3amMOpCbKuX Tepu-
Topisax). PerioHn B meTpononii: HoBa AkBiTaHisi, bpeTaHb,
BypryHgis — ®paHw-KoHTe, HopmaHgis, Inb-ge-dpaHc,
Kopcuka, OkeutaHisi, MpaHa-Ect, O-ge-®paHc, Mei-ge-na-lyap,
MpoBaHc — Anbnu — JladypHuin Beper, OBepHb — PoHa —
Anbnu, UeHTtp — JonuHa Jlyapu. 3amopcbki perioHn: NBage-
nyna, BiaHa, MawnotTta, MapTuHika, PetoHbOH.

laponorivHi gocnimkeHHa Ha TepuTopii PpaHuii MaoTb
Oaraty icTopito, ska Bigoma y cBiTi. Tak, M'ep MNeppo (1608—

1680 pp.), sKuii po3pobUB KOHLEMLiIO FigPONOrYHOro LUKy,
Ta Eame MapioTT (1620—1684 pp.) BUkOHanNM nepiui KinbKicHi
OLiHKM 3 aTMOCEPHUX OMagiB Ta PiYKOBOro CTOKY B 6acelHi
p. CeHa. 3aBasku ixHiM npausm rigponoria nepeTsopunacs
Ha ekcnepuMeHTanbHy Hayky. Y XVIII cT. AHTyaH LWesi
(1718-1798 pp.) Ta HaHiens BepHynni (1700-1782 pp.)
dopmanisyBanv 3akoHu rigpasriku Ans NOTOKIB i kKaHani..
Y 1791 p. posnoyaBcs CUCTEMATUYHWUIN MOHITOPUHI PiBHA
Boau Ha p. CeHa B lMapwxi. A B 1802 p. 6yno cTBOpeHoO ria-
pomeTpuyHy cnyx0by 6acerHy Cenu.

Y Haw 4vac dpaHLy3bki BYEHi po3pobrnstoTb Ta BAOCKO-
HanTb Pi3Hi rigponoriyHi mogeni, 6epyTb akTUBHY y4YacTb
Yy MiXXHapoOHWX OOCHIAXKEHHAX, WO KoopauHytoTbea MikHa-
poaHoto acoujauieto rigponoriyHux Hayk (IAHS) Ta Mixypsi-
Aosoto rigponoriyHoto nporpamoto KOHECKO (IHP) 3 Takux
TeM, SIK BNAUB 3MiHW KMiMaTy Ha rigponoriyHi UMKnum, ouiHka
pVM3UKIB NOBEHEWN Ta YnpaeniHHA BOAHWMMW pecypcamu
(IAHS, 2025; UNESCO/IHP, 2025).

OcobnuBa yBara NpuAINSETbCA MPaKTUYHUM MUTAHHSAM
yNpageniHHA pivkoBUMK HaceriHaMmn Ta po3pobreHHo cTparTe-
rin cTanoro ynpasniHHA BOAHUMW pecypcamu. BapTo 3a3Ha-
ynTK, Wo we B 1964 p. B 3akoHi ®paHLii npo Bogy byno 3a-
KrnageHo OCHOBM YNpaBriHHS BOOHUMW pecypcamMu 3a bacen-
HOBMM MPUHUMNOM. 3rigHO i3 UMM JOKYMEHTOM Oyno CTBO-
peHo AepXaBHi BOAHI areHTCTBa, Lo peanisoByBany MnpuH-
umnu "kopuctyBad Nnatute" Ta "3abpyaHioBay nnatunTe".

© XinbyeBcbkuit BaneHnTtuH, ConoBen TetsiHa, 2025
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MornnbneHHs 3HaHb 3 Pi3HMX aCMEKTIB, L0 CTOCYHTHLCS
PpaHLii, CTaHOBUTL 3HAYHWUIA IHTEpeC ANns YKpaiHCbKMUX AOCHi-
OHUKIB, 30Kpema 1 3 rigporpaddii Ta ynpasniHHA BOOHUMM pe-
cypcamu, OCKINIbKM B LA KpaiHi iCHYIOTb AaBHI Tpaguuii pos-
BUTKY TipOnOrii Ta BOQHOro ynpaeniHHSA, siki 6yrno noknageHo
B OCHOBY Npu CTBOpPEHHi BogHoT paMKoBOi AMpekTMBM €Bpo-
nencekoro Coto3y (2000 p.), ika HWHI € HaA3BMYaHO aKkTya-
NbHUM JOKYMEHTOM [1151 BOAHOMO CekTopy B YKpaiHi.

AHani3 ocHoeHux ny6nikayit. OCHOBHi acnekTu rigpo-
norivHux gocnigkeHb 'y ®paHuii BUCBITNEHO Yy npadi
(Frécaut, 1984). ligponoriyHui pexum pivok Ppanuii (CeHa,
Jlyapa, MapoHHa Ta PoHa) 3a ocTaHHi AecaTuniTTs ouiHeHO
B npaui (Chevalier et al., 2014). ABTopKn gocnigunu 3B'a30K
MiXK TigponoriYHMm pexmnmom Ta lMiBHIYHOATNAHTUYHUM KO-
nuBaHHsaM (NAO), sike po3rnagaeTbes K iHAEKC MaHiBHOrO
knimaty B €sponi. Butpatn Boam B AOCRiAXyBaHUX pidkax
NoKasyloTb 3HaYHy y3rogxeHictb i3 pexxumom NAO.

ICTOpIt0 MOHITOPUHIY AKOCTi NPUPOAHUX BOA Y KpaiHi Ha-
BedeHo B npadi (Zaiter, & Destandau, 2020). BinsHayaeTbcs,
LLIO MOHITOPUHT SIKOCTi MPUPOOHMX BOA Y KPaiHi MOXHa po3-
rnsaaTy 3a Tpboma nepiogamu: 1) CTBOPEHHS MEPLUNX MOHi-
TOPUHIOBUX MepeX, Ha OCHOBI NOMOXeHb 3akoHy PpaHuii
npo Boay 1964 p.; 2) 3MiHN B MOHITOPUHIY BOZ, L0 CTanmcs
nig, BAMMBOM €BPOMNENCbKNX BOAHUX AMpekTMB 3 1970-x no
1990-7i pp.; 3) Mepexi MOHITOPUHIY BOA, CHOPMOBaHi 3 MO-
MEHTY BBeAEHHS B Aito BogHoi pamkosoi gmpektnen €C y
2000 p. (Directive, 2000). Ak HaronoweHo B npaui (Brun,
2009), yxBaneHHs 3akoHy npo Bogy 1964 p., B skomy npugi-
JIEHO yBary pexxvmy i po3nogainy BoAHUX pecypciB Ta 60poTLOi
3 ix 3abpyaHEeHHsIM, 3HaMeHye COBO NOBOPOTHUN MOMEHT
y bopmyBaHHi BogHoi nonituku ®paHuii. 3akoHogaseLb Bia-
[ae nepesary ynpasniHHIO Bogo300pamu, BCTaHOBMIOE Lii-
NbOBi NOKA3HUKM SKOCTi BOAM A1 KOXKHOrO BOAOTOKY B KOX-
HOMY [enapTameHTi Ta CTBOPIOE LWICTb ©HacelHoBMX
areHTCTB, NO OOHOMY ANSA KOXHOI BENuKOi rigporpacdivyHoi
oounuui (Ghiotti, 2007; Nicolazo, & Redaud, 2007).

Cepen yKpaiHOMOBHMX TMpaub MOXHA BiA3HAYUTU
crtatTio (TaHaciB Ta iH., 2014), npucBsYeHy ynpaBiHHIO
BOAHUMM pecypcamu y ®paHuii, nybnikauii (Xinb4eBcbKkni,
2022; 2023a; 20236), y SKMX HaBEAEHO XapaKTepUCTUKY
rigporpadii Ta BogHUx pecypcie PpaHLii B KOHTEKCTi 3ara-
NbHOro ornsAgy no kpaiHax €sponu.

Memoto ybozo docrnidxeHHss Byno oxapakTepusyBaTu
ocobnumeocTi rigporpadii Ta OUiHUTM MeTOAM IHCTUTYLIAHOIO
ynpaBniHHS BOAHMMU pecypcamu PpaHuii — KkpaiHu, B AKin
iCHYIOTb AaBHI Tpaauuii ynpaeniHHA Bogo3bopamu.

Metoan

Mpn HanucaHHa cTaTTi BUKOPUCTAHO MaTtepianu oqilin-
HWUX cauTiB NpodinbHMX ycTaHoB ®paHuii: MiHicTepcTBa eko-
noriyHoro nepexofy, 6iopisHOMaHITTS, nicie, Mops Ta pubans-
ctBa (Ministére de la Transition, 2025), ®paHLUy3bKOro areHT-
ctBa 3 GiopisHomaHiTTs (Agence Francgaise, 2025), wectu
BoagHux areHTCcTB. Takox Gyno 3afisstHO maTtepiany MixHa-
poaHux nnatdopm: Aquastat-FAO (npocinb ®paHuii) — rno-
6anbHOi iHdopMaLinHOi cucTeMmn 3 BogHux pecypcis MNpogo-
BONMbYOi Ta cinbcbkorocnogapcbkoi opradisauii  OOH
(Aquastat-FAO, 2025), eBponeincbkoro iHchopMaLinHoro nop-
Tany (ClimateChangePost, 2025), gosigkoBoro BeGcanty
(Worldometer: France Water, 2025). 3actocoByBanucst me-
TOAM CTAaTUCTMYHOI 06pObKK iHOpMaLii, NOPIBHANBHI MeTOo-
OVIKV po3paxyHKiB BHYTPILLHIX Ta 3aranbHNX BOQHUX PECYPCIB
Ta IXHiX NMMTOMUX NOKa3HWKIB (Ha 1 NroanHy/pik).

PesynbtaTtun

1. lMpupodHi ymoeu. Penbed i knimaT 3Ha4yHOK Mipoto
3YMOBIIOOTH rigporpadivHi 0cobnmMBoCTi TepUTOopii, rycToTy
PiYKOBOI Mepexi, BOAOHOCHICTb PiYOK Ta iXHil rigponorivyHmni
pexum. Y ®paHuii cnoctepiraeTbcsa Tpu PisHi TUMNK penbedy:

ISSN 1728-3817

BWCOKi ropu, APEBHE NNaTo Ta PIBHUHKU. Y 3axigHWX i NiBHIY-
HWX pavioHax KpaiHW NOLUMPEHi PIBHUHW M HU3BKOTIP'S; Y LIeHT-
panbHuX i cxigHux — cepegHboBucoTHI ropu (Clavé, 2020).
Ha nisgeHHoMy 3axopi posTawoBaHi [NipeHei, Ha niBaoeH-
HOMY cxodi — AnbnM 3 HarMBULLOK BepLUMHOW 3axigHoi
€sponn — . MoH6naH (4807 m). Takox BapTO BiA3HAYNUTK
rpCbKi CUCTEMU B Pi3HUX YacTUHaAX KpaiHu — LleHTpanbHun
®paHuy3bkmin macus, FOpa, Boreau. Mapuabkuii 6aceinH (Hu-
30BUHA) 3aiMaE 3Ha4YHy TEPUTOPIIO Ha MIBHOYI LIeHTpanbHoi
®paHuii i oTo4eHn ApMOpPUKaHCbKMM MacuBoM, LieHTpans-
HUM MacuBoMm, ropamu Borean i ApgeHHn.

Ha tepuTtopii matepukoBoi ®PpaHuii BUAINAOTLCA Taki
OCHOBHI TMUNW KNiMaTy: NOMiPHUI MOPCLKWNIA; NepexiaHni Big
MOPCBLKOrO MOMIPHOTO 40 KOHTUHEHTANBHOro; Cy6TpONiYHMNA
cepea3eMHOMOPCLKUIA; Fipcbki TunK. CepedHbopivHa Kinb-
KicTb onagiB Ha GinbLii YacTuHi KpaiHn cTaHoBUTbL 600—
1000 MM, Npu LbOMY ONaau Po3nNOfinNsATLECA Ha TepuTopil
KpaiHu, 3a BUHATKOM y3bepexoks CepeasemMHoro Mops, Bia-
HocHO piBHoMipHO (Clavé, 2020).

2. lidpozpaghiyHa xapakmepucmuka

2.1. Mopsi. Ha niBHoui TepuTopia ®PpaHLuii oMmMBaeTbCA
MiBHiYHMM Mopem Ta npoTokoto Jla-MaHL, HamByx4y Yac-
TUHY IKOi HasmBatoTb a-ge-Kane, Ha 3axofi — ATnaHTuy-
H1M okeaHoMm (Bickancebka 3atoka), Ha niegHi — Cepensem-
Hum mopeM (JlioHcbka 3aTtoka, Jlirypiiceke mope).

MiBHiYHe mope y PpaHLii — ue Bcboro nuwe 50-kinomer-
poBa 6eperoBa ninis mixx M. Kane ta 6enbriicbkum kopgo-
HoMm. Cektop "lNa-MaHw — niBgeHHa 4yacTtuHa [liBHIYHOrO
mMops", Bkntovatoun MNMa-ge-Kane, BBaxXaeTbCa MifIkOBOAHUM
MeranpuniiMBHUM MOPEM, LLO XapaKTepU3yeETbCA CUINbHOO
TeviElo | Ayxe KanaMyTHO BOZOH (Yepes Teuii Ta NpunnvBHo-
BiANVBHI ABMLLA).

JTa-MaHw (AHrMincbkMn KaHan) — npoTtoka ATnaHTuuy-
HOro OKeaHy, po3TalloBaHa Ha MiBHIYHOMY 3axodi €sponu,
o Bigokpemnioe PpaHuito Big Benukoi BputaHii. [loBxuHa
6nm3bko 530 km, WwrpnHa 176 kM Ha 3axigHOMY KiHUi, 41 km —
Ha cxigHoMy. MakcumanbHa rmmbuHa 180 M, cepegHsa —
54 m. ConoHicTb Boan — 6nm3sbko 35 %o. Mig Na-MaHwem
(y panoHi Na-pe-Kane) B 1994 p. cnopyaeHo TyHenb (€Bpo-
TYHenb) WO 3'€AHYE KOHTUHEHTanbHy €Bpony 3 Benukoto
BpuTaHieto. TyHenb Mae OOBXUHY 6rnM3bko 51 K.

Bickancbka 3aToka — 4acTmHa ATNAHTUYHOIO OKeaHy,
po3TalloBaHa Ha niBHiv Big lNMipeHericbkoro niBOCTpoOBa Ta Ha
3axig Big PpaHuii, ommeae 6epern Icnaii Ta PpaHuii. MNpo-
cTaraeTbea Big perioHy [anicis ao perioHy BpetaHb. 3atoka
mae nnoty 223 Tuc. kM2, 0oBKuHY 590 KM, cepeaiHio rmubuHy
1750 m, makcmanbHy — 4735 M. MNiBHIYHa YacTuHa ppaHuy3b-
koro 6epera ckensicta. ConoHictb Boan 6nmnabko 35 %eo.

JlioHcbka 3aToka po3TalloBaHa B 3axigHin yactuHi Cepe-
[3eMHOro Mopsi 1 OMMBaEe NiBAEHHO-3axigHe Y36epexoks
@paHuii. MpoTSXKHICTE Bifg iCNaHCBKOrO KOPAOHY Ha 3axopgi
0o M. TynoH i rmpna p. PoHa Ha cxofi cTaHoBUTbL 93 KM, Ln-
puHa 6ins Bxoay 245 kM, rmubunmn noHag 1000 m, y3goBx
y30epexcks LUMPOKUA MINTKOBOAHUIA MaTepPUKOBUI LUenba.
CornoHicTb 6rm3bko 38 %o.

Jlirypiricbke Mope — yactuHa CepeasemMHOro Mopsi, sika
omuBae Teputopito ®paHuii, MoHako Ta lTanii, Mmae nnowty
15000 kM2, cepeqHto rmubuHy 1200 M, HanBinbwy — 2546 wm.
CornoHicTb Boau 6nm3bko 38 %.. B mope Bnagae p. ApHo. Ha
y3bepexoki po3TalloBaHUA BiAOMWI KYPOPTHUA pPanoH —
®paHuy3bka Pus'epa, abo Jlasyposun Geper.

2.2. Piyku. 3rigHo 3 6a3oto gaHux HauioHanbHoro iHcTu-
TyTy reorpacpiyHoi Ta nicooi iHdopmauii (IGN) y ®PpaHuii
HanivyeTbca 6nuabko 125 TuC. pisHUX BOOOTOKIB, siki Hane-
XaTb Ao baceiiHiB CepeasemMHoOro mopsi Ta ATnaHTU4HOro
okeaHy — bickancbka 3atoka, npotoka Jla-MaHw (Culture-
generale, 2014).
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CsoepigHum Bogoginom € LieHTpanbHun ®paHuy3bkii
MacuB — flaBHE MOHOMITHE rOPUCTE YTBOPEHHS, B KoMy Ge-
pyTb CBill nMoyaTok 6araTo 3HayHMX pivok PpaHuii: Jlyapa,
ABepoH, TapH, JopaoHs, LWep, Oa Ta iH. Pivukn ®paHuii ma-
I0Tb PI3HWIA XapakTep XMBMeHHsi. BpaxoBytoun, wo Ginb-
LWiCTb PiYOK KpaiHWM 6epyThb CBill NOYATOK Yy ripCbKMX MacuBax,
MOXHa BiJ3HAYMTU NbOOOBUKOBE XMBIMEHHSA ONSA AeAKMX 3
Hux (PoHa, MapoHHa). OgHak, crnyckaiouuchb 3 rip, Ui pivku
npuitMaloTe y cebe umcrnieHHi nputoku (MonHa, Cowa,
CertoH Ta iH.), OCHOBOIO XUBIEHHSI SIKMX € MiA3eMHi BoAmM Ta
aTMocdepHi onagu, Wo BUNagarTb, MEPEBAXKHO AK OOLLi.

Takum UMHOM, MOXHa ckasaTw, Lo pidkoBa Mepexa PpaHLii
Mae 3MillaHU Tano-40LOBUI TUMN XUBMEHHS.

3a npuHaTo y PpaHuii TepMiHONOriel piykamu Ha-
31MBalOTbCA BUKIIOYHO Ti pivku, siki 6e3anocepedHbo Bna-
natoTb y CeitoBuii okeaH (Fleuve, 2025). Y ®paHuii Takmx
pivok — 131, 3 akux nuwe 10 [PeiH, Jlyapa, Me3 (Maac),
PoHa, CeHa, MapoHHa, JopaoHs, LWapaHTa, Ecko (LWenbaa),
Agyp] matoTe gosxumHy noHag 300 km (Tabn. 1). BogHo-
Yyac Ha BacelHn umx pidok npunagae noHag 70 % Tepwu-
Topii KpaiHn. Pivku, WO He BNagalwTb Y MOpe, Ha3nBaTb
BOAOTOKaMM.

Ta6bnuys 1

Mepenik HanGinbLKX pivyok Ha TepuTopii PpaHuii, 3aBAOBXKU NoHaa 300 kKM (yknanu aBTopwm)

i HdoBxuHa, KM Mnowa 6acenHy, km? BuTpara,
Ne HasBa piuku 3 Kyau Bnagae
noBHa y ®paHuii noBHa Y ®paHuii mlc
1 PenH 1325 188 185000 24000 2200 MiBHiYHe Mope
2 Jlyapa 1012 1012 115000 115000 835 ATnaHTUYHUIA OKeaH
3 Maac (Me3) 950 486 36000 9000 300 MNiBHi4HE Mope
4 PoHa 812 545 97800 90000 1780 CepenseMHe mope
5 CeHa 776 776 78650 78650 500 JTa-MaHww
6 | rapommHa 645 523 55846 55616 680 é{;}@g;‘{g‘%ﬂp%ﬁe;a”)
7 Mo3senb 544 314 28286 16786 328 p. PenH
8 MapHa 514 514 12920 12920 110 p. CeHa
9 Jlot 485 485 11254 11254 155 p. FapoHHa
10 | MopaoHs 483 483 24000 24000 274 ggqig;?;*;,?;pgﬁe;;
11 | CoHa 473 473 29950 29950 473 p. PoHa
12 | Oy 453 430 7710 7605 176 p. CoHa
13 | Anbe 421 421 14310 14310 144 p. Jlyapa
14 | WapaHTa 381 381 9855 9855 65 ATnaHTUYHUIA OKeaH
15 | TapH 380 380 15700 15700 140 p. FapoHHa
16 | B'eHHa 372 372 21161 21161 210 p. llyapa
17 | Wep 365 365 13920 13920 96 p. llyapa
18 | EHa 356 356 7939 7939 65 p. Yasa
19 | Wenbaa (Ecko) 355 180 21863 6680 100 lMiBHiYHE MOpe
20 | OwopaHc 323 323 14225 14225 180 p. PoHa
21 | Nyap 319 319 8294 8294 32 p. Capt
22 | Capr 314 314 16374 16374 75 p. MeH
23 | Agyp 309 309 16927 16927 350 ATNaHTUYHWUIN OKeaH

Jlyapa — HavigoBla pidka ®paHuii, 6aceiiH skoi Uinko-
BUTO PO3TalLlOBaHU Ha TepuTopii KpaiHW, MNPOTSKHICTIO
1012 km, 3 nnotueto BogosbipHoro 6acenHy 115 Tuc. Km?, Wwo
CTaHOBMWTb NOHaA ogHy N'aTy nnowy PpaHuii. Piuka ymoBHO
NnoainseTbCcs Ha TPM OCHOBHI AinaHku: 1) BepxHa Jlyapa (Bia
BUTOKY A0 3nuTTs 3 p. Anbe); 2) cepeans Ilyapa (Big 3nuTTa
3 p. Anbe 8o 3nuTTa 3 p. MeH); 3) HxH4a Nyapa (Big 3nuTTS
3 p. MeH go rupna).

CepenHbopiyHa BuTpaTa Boau y p. Jlyapa craHOBUTb
863 m%/c, WO € cepefHiM nokasHWKOM Yy nepion 1967-
2008 pp. (Tockner et al., 2009). insa Jlyapu xapakTepHi Bu-
paxeHi Ce30HHi konueaHHA CTOKy. Bogoninnsa cnocrtepira-
€TbCH B3VMKY Ta PaHHBbOK BECHOMO | XapaKTepu3yeTbCs ce-
peOHiMu Micsa4HUMKM BUTpatamm Big 1630 mo 1830 m3/c, i3
Ci4HsA No 6epeseHb BKITHYHO (3 MaKCUMYMOM Y CiyHi). Moyu-
Haouu 3 KBiTHS CTiK MOCTYMNOBO 3MEHLLYETLCA A0 MiTHLOI Me-
XeHi, sika TpMBa€E 3 YEPBHS MO XXOBTEHb, BHACNI4OK 4Oro
cepegHbOMICSAYHI BMTpaTM BOAM NajaioTb A0 MiHIMyMy
(242 m3/c) y cepnHi.
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2.3. O3epa, sodocxosuwja. Y ®paHuii HanivyeTbea no-
Hag 38 Tuc. Bogonm — 03ep, Bogocxosuly i ctasiB (Les
lacs, 2025). O3epa TpannsAwTbCA B ripCbKMX paoHax, 30-
kpema B Anbnax i LileHTpanbHOMYy macuBi Ha niBAEHHOMY
3axofi kpaiHm — Ha y3bepexoki AkiTaHii. O3epa PpaHuii
3a MOXOMKEHHAM MOAINSAITb Ha TPY rPynu: ripcbki o3epa
TEKTOHIYHO-ITbOJOBMKOBOIrO MOXOMKEHHSA 3 Tano-nbofo-
BMKOBUM >XUBFMEHHSAM; PIBHUHHI 03epa 3 JOLOBUM XWB-
neHHaAM; npubepexHi o3epa Ta nMMaHu 3i 3MillaHuUM
[OLLIOBO-MOPCBKUM XMBMEHHSAM. KoxHa 3 uux rpyn o3sep
XapakTepHa AN neBHOro perioHy dpaHuii Ta Mae HU3KyY
BiAMIHHUX puC.

YKeHeBcbke — 03ep0O NbOAOBMKOBOINO MOXOMKEHHS Ha
KopaoHi Leenuapii Ta ®paHuii, y MiXripHii 3anaguni mMix
Anbnamu Ta ropamu KOpa (Tabn. 2). Y ®paHuii horo Hasmea-
t0Tb 03epo JlemaH. 3a nnouueto nosepxHi (580 kv?) ue Hai-
Ginblwe anbninicbke Ta cybanbnilicbke 03epo, ob'em —
89 kM3, munbuHa makcumansHa — 310 M, cepeaHa — 153 m.
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Tabnuys 2
Han6inbwi o3epa ®paHuii (yknanu aBTopm)
he Hasea oepa Mnoume, rae ernguta, v & aainperion
1 Jleman (PKeHeBcbke) 580 153 310 ®paHuis, LLseruapis
2 | Bepp (narywa) 155 6 9 Egg:f”C‘A”"”""”“yp””"'
3 To (naryHa) 75 4,5 32 OxkcutaHis
4 | Bakkapec (naryna) 63 14 2 Eg;:f“C‘A”"”"“”“yp“”';‘
5 YpTeH-KapkaH 58,3 - 12 HoBa AksiTaHis
6 Kaso i CaHriHe 55,6 - 26 Hoa AksiTaHis
7 Nekat 54,8 1,8 3,7 OkcuTaHis
8 paH-Jlbe 54,2 1,6 4 Mei-ge-na-llyap
9 Bypxe 44 86 145 OBepHb—PoHa—Anbnn
10 Bickappoc i NapeHTic 32,1 6,7 22 HoBa AkBiTaHis

Mig ropucaukuiero PpaHuii nepebyBae 40 % nnowi
YKeHeBcbkoro osepa, LUsenuapii — 60 %. >KeHeBcbke
03epo XMBUTBCS B OCHOBHOMY 3a paxyHoK p. PoHa, sika
nportikae 3i cxody Ha 3axia i 3abe3neuye 75 % 1Oro CToky.
Y 1963 p. 6yno cTtBopeHo MixxHapogHY KOMICIi0 3 OXOPOHM
Bog, KeHeBCbKOro o3epa — MixXypsaoBuin opraH dpaHuii Ta
Lsenuapii ana koopamHadii BOGHOI NONITUKN B MacliTa-
6ax baceiiHy o3epa (International Commission, 2025).

Y kpaiHi HaniyyeTbca 6nuabko 550 BogoCxoBULL Cy-
MapHUM NOBHUM 06'eMoM noHag 11 km® (Xinb4eBCbKMiA,
20236). Oep-LlaHTekok — HanGinbLle 3a nnoLlet BoAo-
cxoBuwe y ®panuii Ta 3axigHii €sponi (48 km?),
3 06'eMom — 0,35 kM3, MakcMManbHO rMMBKUHOK — 15 M,
cepeaHbolo — 4—7 M.

2.4. dpoepaghiyHe palioHysaHHA. 3rigHo 3 rigporpa-
diYHMM parioHyBaHHSAM, BUKOHaHWM 3a BuMoramu BP[
€C 3 MeTol0 ynpaBniHHS BOOHVMUW pecypcamu, TepuTopis
mMeTpononii ®paHuii nogineHa Ha 6 panoHiB pivkoBux ba-
cenHiB: Apyp-laponHa; Aptya-[llikapgis; Jlyapa—bpe-
TaHb; Penn-Maac; PoHa—CepensemHomMop'e—Kopcuka;
CeHa—HopmaHgis (puc. 1). Ha 3amopcbkux Teputopisx —
5 panoHiB piukoBux baceviHiB: BiaHa, MBagenyna, MapTu-
Hika, PetoHbinoH, MalioTTa.

ParioHu pivkoBux BacenHiB nogineHo Ha 24 rigporpa-
(ivHi perioHn (cybbacerinn). FigporpadpiyHi perioHn nogi-
FNIeHO Ha CEeKTOpW, CeKTOpW — Ha niaceKkTopu; B MeTpononii
PpaHuii — 187 rigporpacpiuHmx cektopis, 1140 rigporpadpiy-
HUX nigcekTopiB, HanapibHilmMM enemeHTOM noginy Tepu-
Topii 6aceHy € rigporpadiyHa ginsHka. Ha Teputopii meT-
pononii ®paHuii BuaineHo 6189 rigporpadiyHnx QinsHokK.

3. O6¢csi2u ma sukopucmaHHs1 00HUX pecypcie

3.1. Obcsizu 800HUX pecypcis. 3a paHnmn Aquastat-
FAO, cepenHbopiyHa KinbKicTb onagis Ha Teputopii Ppax-
uii cTaHoBMTL 867 MM/pik (476,1 km3) — Tabn. 3. Cepea-
HbOPIYHWI PIYKOBUI CTIK, LLO YTBOPIOETLCA HA TepUTOPIi
KpaiHu, cTaHoBUTb 198 Km3. Pa3om i3 30BHILLIHIM npunnu-
BoM (11 km®) 3aranbHUN CepeaHbLOPIYHMIA PIYKOBUI CTIK
csrae 209 km3,

CepeaHbopidHUIi 0bCcAr 3aranbHUX BiGHOBHUX BOAHUX
pecypcie ctaHoBUTb 211 kM3/pik, 3 Akux 95 % € BHYTPILL-
HiMK (MicueBmmn) BogHUMmK pecypcamun (200 km3/pik), a
5% — 30BHiWHIMM BogHUMK pecypcammn (11 km3/pik)
(Aquastat-FAO, 2025).
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MokasHuk 3aranbHUX BOAHWNX pecypcis Ha 1 noguHy —
3277 m3/piK, BHYTPILLHIX BOAHMX pecypciB Ha 1 nioguHy —
3105 m3/pik, Lo 03Havae Ans KpaiHu "BoaHi pecypcu cTa-
GinbHi" (> 2500 m3/piK).

HepoTopkaHHa YacTuMHa BIZHOBHUX BOAHUX PECYpCiB,
sika Mae byTun 3anueHa ons XUTTEQIANbHOCTI MPUPOSHKX
eKkocucTemM, ocoBnMBO BOAHMX, HA3MBAETLCSI EKOSOMYHUM
cTokoM. 3a ouiHkaMu daxiBLiB, €KOMOriYHUM CTiK CTaHo-
BUTL 97 kM® Ansa maTepukoBoi PpaHuii Ta Kopcuku, abo
46 % piyHoro pecypcy (Aquastat-FAO, 2025).

3anacu BogHMX pecypciB KONMBaKTLCA 3a CE30HaMM,
%: BecHa — 9: niTo — 2; ociHb — 41; 3uma — 48. TobT0, Han-
MEHLUi 3anacu BOOHWX PecypciB CMOCTepiraeTbCsa BRITKY
(2 %), HanbinbLwi — B3UMKY (48 %). Ane Ha npakTuui npo-
TArOM POKY HaWbinNbLUMI NONUT Ha BOZY CroCTepiraeTbes
BMIiTKY, KONMW AOCTYMHICTb pecypcy MiHiMarnbHa, Lo MoXe
CNPUYNHUTY NOKarbHY HaNpYXeHiCTb LWOAO LibOro pecypcey,
a TaKoX TMMYacoBui gediunT.

3anacu BOOHMX pecypcCiB KONMMBaKTbCA 3a poKamu
(baraToBogHi Ta ManoBoAHi poku). Tak, y 2020 p. BoAHi
pecypcy ®paHuii 3a rigponorivHmii pik cTaHoBUmn 289 kmd,
wo Ha 37 % 6inble, HiX cepeaHbOPIYHMI MOKa3HUK 3a
1990-2020 pp., aAkuin ctaHoBUTb 211 kM3, TigponorivyHunii
pik BU3HAYaETLCA 3 BEPECHS NOMNEepeaHbOro PoKy A0 CEprHS
NMOTOYHOIO POKY.

Ha BigmiHy Big 2019 p., akui 6yB nocywnueum (Ha
32 % MeHLWwwIA 3a cepeHbOpiYHMI Noka3Huk), 2020 p. no-
ciB 4-Te MicLe cepep, pOKiB 3 HaBULMMM 3anacaMmn BOA-
HUx pecypciB 3a nepiog 1990—-2020 pp. — Ha piBHi 3 AoLLO-
Bummn 2013 Ta 2014 pokamu.

3.2. BukopucmaHHs1 800HUX pecypcig. Y 2020 p. 3abip
npicHoi BoAW Ha NoTpebu ranysein eKkoOHOMIKM KpaiHu cTa-
HoBuB 30,7 kM3, 3 skux 24,7 km® — nosepxHesi (80 %),
6 kM3 — nig3emHi Boam (20 %) — Tabn. 4.

Haibinbwmin 3abip BOAM 34IMCHIOE MPOMUCIIOBICTb
(52 % Big 3aranbHOro), Ha KOMyHarnbHe BOAONOCTa4YaHHs
npunagae 12 %, Ha cinbcbke rocnogapctBo — 11 %, Ha
XMBNeHHs kaHaniB — 19 %.

Mpuyomy Tpeba maTun Ha yBasi, Lo YacTka NpoMucro-
BOCTi Ma€ BUCOKE 3HAYEHHsI TOMY, WO B HEi BXOOUTb
13,6 kM3 BOaM, AKa BUKOPUCTOBYETLCS 151 OXONOMKEHHS
arperaris B eHepreTuLi.

Min3emHi Boan HanbinbLle BUKOPUCTOBYIOTLCS AMsl KO-
MyHarnbHOro BogonocrtayaHHs (67 %).
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Puc. 1. Kaptocxema rigporpaciyHoro paoHyBaHHs TepuTopii MmeTpononii ®paHuii 3rigHo 3 BP[ €C.
BupgineHo 6 panoHiB piukoBux 6acenHiB: Agyp — NapoHHa (AG); Aptya — lNikapgis (AP); Jlyapa — bpetaHb (LB);
PewiH — Maac (RM); PoHa — CepeasemHomop'e — Kopcuka (RMC); Cena — HopmaHngist (SN) (Bayramoglu et al., 2020)

Tabnuys 3
XapaktepucTuka cepeiHbOPiYHUX NOKa3HUKIB BiAHOBHMX BOAHMX pecypciB ®paHuii
Ha OocHOBI AaHuXx rnobanbHoi iHdopMmauinHoi cuctemmn Aquastat-FAO (Aquastat-FAO, 2025)
Bupa BogHuUx pecypciB OundrepeHuiadisa BUAiB BoAHUX pecypciB 06'eM, km® MpumiTkn
AmmocgpepHi onadu 476,1 867 mm/pik
PiykoBui cTik BHYTpILWHIN (A) 198
BO0BHILLHiV NPUMNB PiYKOBOTO CTOKY 1 3 TepuTopii WBenuapii, Icnawii, Benebrii,
. B KpaiHy (b) HimeuumnHm
losepxHesi 800U 3 -
. . 18 km° — Ha TepuTopito Benbrii,
CTiK y NPUKOPAOHHNX pivKax 33

Himeyumnnu, Jlrokcembypry, Icnawii, ITanii

BaranbHui pivkosuii cTik (3PC), BPC=A +b 209
- 118 km® — rigpaBniyHoO 3B'A3aHi 3 PIYKOBUM
lid3emHi sodu BHyTpiwHi pecypoy 120 CTOKOM (fobyBaTn He MOXHa)
HocTynHi oo BukopuctanHs (1) 2
BHympiwHi 800Hi _ BHympiwHi 800Hi pecypcu Ha 1 noduHy:
pecypcu (BBP) BBP=A+] 200 3105 m¥pik
BaezarnbHi 800HI pecypcu _ BazanbHi 800Hi pecypcu Ha 1 MmoOuHy:
(38P) SBP=3PC+l 21 3277 Wik
Ta6nuuys 4
3abip npicHoi BoAu Ha NoTpe6u pisHUX ranysen ekoHomiku y PpaHuii B 2020 p. (L'eau en France, 2023)
. 3abip Boau
Fanysi
Km® %
KomyHarnbHe BogonocTayaHHs 54 18
[Mpomucnosictb 15,9 52
— B T. Y. OXOJIO[)KEHHS B eHepreTuli 13,6* 44*
Cinbcbke rocnogapcTso 3,5 1"
YXuBneHHs kaHanis 5,9 19
Bcboro 30,7 100

Mpumimka. * Undpu, HaBegeHi i3 3ipoykoto, B py6purky "Beboro" He BpaxoByTbCs.
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4. BodHa nonimuka ma ynpaeJsiHHsi 00HUMU pecyp-
camu PpaHuii

4.1. BodHa nonimuka ®paHyii 'pyHTYETbCS Ha YOTU-
PbOX OCHOBHMX 3aKkOHax Mpo Boay, NpUrHATMX B 1964 p.,
1992 p. 2004 p. Ta 2006 p., i peryntoeTbcst BogHoto pamko-
Boto aupektusoto €C (2000 p.), Npu CTBOPEHHI SKOi 3HaY-
HO MipOI0 BUKOPUCTAHO PpaHLy3bKUI AOCBIL BOOHWUX Bif-
HocuH (Gestion de I'eau en France, 2023).

Y 3akoHi Ne 64-1245 Big 16 rpyaHsa 1964 p. npo pexum
Ta po3noain sBoau Ta 6opoTbOy 3 il 3abpyaHeHHAM 3akna-
OEHO MPUHUMN ynpasniHHA BOAHWMW pecypcamu 3a Benu-
KnmMu rigporpadiyHnmm 6aceiHaMm OCHOBHUX hpaHLy3bKMX
pivok. BignoBigHO OO LbOro 3aKkOHY CTBOPEHO [AepKaBHi
ycTaHoBM — BopHi areHTCTBa, 3aBOaHHSAM SIKMX 30Kpema
ctaB 36ip nNnatu 3a BOAOKOPWUCTYBaHHSA, (DiHAHCYBaHHS
NPOEKTIB, SIKi CNPUANUN 30epexeHHI0 Ta BiAHOBMEHHIO Hane-
XKHOro CTaHy BOOHMWX pecypciB. Takum YuHoM, BoaHi areHTc-
TBa peanizoByBanu MpuHUMNM "KOpWUCTyBay nnatuth" Ta
"3abpygHoBay nnaTutb".

3akoH Ne 2004-338 Big 21 kBiTHA 2004 p. TpaHCMOHY-
BaB (HagaB 4MHHOCTI) BopgHin pamkoBin aupektusi €C
(2000 p.) Ta opieHTyBaB yCto BOAHY NOMITUKY HA JOCSATHEHHS
pesynbTaTiB, BKIOYaUM JOCSATHEHHSt 4OOPOro cTaHy BoAu
0o 2015 p. NonosHot MeToto BogHOI nonitukm €C € 3abes-
neyeHHs 4OCTYNY BCIX BOAOKOPUCTYBaYIB 4O BOAM HaNeXHOI
AKOCTi, @ TaKOXX XOPOLUOro XiMiYHOro Ta KifbKiCHOro CTaHy
BoA. OgHak amBiTHOT MeTU — OOCATHEHHS XOPOLLOro CTaHy
Boam 8o 2015 p. — He Byno gocsrHyTo. Y 3BiTi EBpoONencbKoi
komicii (COM(2019) 95 final, 2019) 3 ouiHKM ePeKTUBHOCTI
OOCArHeHHs1 3aBaHb BP[l Ta NOHOBNEHOT AUPEKTUBM B YCiX
KpaiHax €C 3a3HayeHo, Wo: 1) HE3HAYHA KiNbKICTb BOOAHMX
06'exTiB Habyna Jobporo cTaHy, a Manxe NoroBMHa BOOHMX
00'eKTiB 3anMLIaeTbcsa B HE3a40BINbHOMY CTaHi; 2) HegocTaT-
HbO PO3BUHEHA Mepexa CroCTEPEXEHb YHEMOXITUBIIOE

NPOCTOPOBO PenpeseHTaTMBHY OLHKY; 3) Mae MicLie HenoBHa
i YacTo ekcnepTHa ouUiHKa CTaHy Bof; 4) BiACYTHIN NOBHWN
peecTp obcariB Bogo3abopy; 5) HegocTaTHe hiHaHCYBaHHS
3axofiB 3 0OMeXeHHs1 BUKMAIB 3abpyaHIOBanbHUX PEYOBUH
y Boan. Takox BigcyTHA cymicHicTb BPI 3 iHwumK npaso-
BMMM fgokymeHTamu €C y cdepi BogHoi nonituku (Odupektu-
BOl npo nig3emHi Bogn 2006/118/€C, HitpaTHoto aupeKkTu-
Boto 91/676/€EC, Oupektusoto npo noseHi 2007/60/€C,
[unpekTnBolo NPO HOPMU SIKOCTI cepeaoBuLLa y cdepi Boa-
Hoi nonitukm 2008/ 105/€C, OupekTnsBo Npo NUTHY BOAY
98/83/€C, [OupekTuBOO MPO  MOPCbKY  CTpaTerio
2008/56/€C, OMpeKTMBOK MPO OYMULLEHHA KOMYHanbHUX
cTiyHnx Bopg 91/271/€EC). Y 3B'A3Ky i3 UMM NEepBUHHUIA
yacoBui pybik — 2015 p. NPOAOBXKEHO 4O TEPMIHY He ni3-
Hille, HDK MakCMMyM 10 KiHLIA pYroro BOAHOIO LMKy — A0
2027 p. 3 OOMOBHEHHAM MNPO MOXMUBICTb HEAOCSTHEHHS
[obporo cTaHy 4epe3 HasiBHICTb MPUPOSHMX aHoManin.
[obpwuii cTaH BU3Ha4YaeTbCA K 3abe3nedyeHHs 40Oporo eko-
NOriYHOro Ta XiMiYHOro CTaHy NOBEPXHEBMX BOZ, @ TAKOX J0-
Oporo XiMiYHOro Ta KifnbKiCHOrO CTaHy MiA3eMHMX BOA, O €
PKeperom NuTHOI BOOM.

Y 3akoHi Ne 2006-1772 Big 30 rpygHst 2006 p. npo Bogy
Ta BOAHE CepefoBWLLE MepEernsiHyTo MPUHLMNM LiHOYTBO-
PEHHSI Ha BoAY 3 METOI rapaHTyBaHHsi BinbLUOi Npo30pocCTi
ONsi BOAOKOPUCTYBaYiB, @ TaKoX OHOBIEHO i PO3LUMPEHO
iHCTPYMEHTH, LLIO BUKOPUCTOBYIOTLCS BOAHOIO NONiLi€t0.

4.2. YnpaerniHHs 800HUMU pecypcaMu Ha HauioHallb-
Homy pigHi. Po3pobneHHa Ta peanisauito BOAHOI MOMITUKN
Ha HauioHanbHOMY piBHi 3aiicHioe MiHicTepcTBO ekonorii
(MiHicTepcTBO €ekonoriyHoro nepexony, OiopisHOMaHITTS,
nicis, mopsi Ta pnbanbcTBa — NOBHA Ha3Ba MiHicTepcTBa B
penakuii Big 23.12.2024 p.) B ocCHOBHOMY Yepe3 PpaHLy3bke
areHTCTBO 3 GiopisHOMaHITTA, a Takoxk 4Yepe3 [onoeHe
ynpaeniHHs i3 3anobGiraHHs puankam (puc. 2).

MiHiCTepcTBO €KONOorYHoro
nepexogy, biopisHOMaHITTS, nici.,
Mop# Ta pubanscTBa PpaHuil

r

HaujoHanbHWiA ["onoBHe ynpaBniHHA
BOOHWI KOMITET | deagl_.lys_bKe EHICTRD" | g ia 3anoBiraHHA
(KOHCYNbTaTUBHUI) 4, DIOPIHOMARILTH pU3NKam

* 6 BogHux areHTCTB y MeTpononii:
Anyp — NaponHa; ApTya — Nikapgisi;
Jlyapa — BpeTtaHb; PeiiH — Maac;
PoHa — CepeasemHomop's — Kopcuka;
CeHa — HopmaHgis.
¢ 4 BogHux ynpaBniHHs B 3aMOPCbKUX
TepuTopIAX:
'BiaHa; Bagenyna; MapTuHika; PetoHbNOH.
* BaceitHOBI kKOmiTeTH
(koHCynbTaTWBHI opraHu)

HaykoBo-TexHi4Hi ycTaHOBM:

e LleHTp. Cnyx6a 3 rigpomeTeoponorii
Ta NiATPUMKM NPOrHO3yBaHHS MOBEHEN.

o BIOpO reonoriyHmx Ta ripHu4mMx
[OCHiOKEHb.

e Hau,. iHCTUTYT cinbcbkorocnogap.,
NpPOAOBONBbYMX Ta EKOMOTYHUX
[ocCnigKeHb.

e Hau. iHCTUTYT npoMMcnoBoro
cepefoByLa Ta pU3NKIB.

o OpaHLUYy3bKUil HayKOBO-A0CHIAHWN
IHCTUTYT ekcnnyaTtauii Mmopsi

e Meteo-France

Puc. 2. IHcTUTYyUiHaA CTPYKTYpa ynpaBriHHA BoagHUMKU pecypcamu ®paHuii, 2025 p. (yknas B. XinbyeBcbkuin)
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dpaHLy3bke areHTCTBO 3 BiOpi3HOMaHITTS — AepXxaBHa
yCTaHOBa afMiHICTPaTMBHOIO XapakTepy y cknai ypsay,
ska nepebyBae nig koHTporem sk MiHictepcTBa ekonorii,
Tak i MiHicTepcTBa CinbCbKOro rocnogapcraa Ta npogoBoSib-
cTtBa. PobuTb BHECOK Yy MOHITOPUHT, 30epexeHHs, ynpas-
NiHHA Ta BiAHOBMNEHHST BIOPI3HOMAHITTA LWOAO HAa3eMHOro,
BOZHOrO Ta MOPCLKOro CepefoBuLLa, a Takox y 36anaHco-
BaHe Ta CTillke ynpaeBniHHA BOOHWMM pecypcamMu y koopau-
Hauii 3 HauioHanbHOK MoniTUko GopoTbbK 3 rmobanbHUM
notenniHHAM. AreHTcTBo yTBopeHe B 2020 p. B pesynbTaTi
pecbopmyBaHHA nonepeaHix CTPYKTyp.

"onoBHe ynpaeniHHSA i3 3anobiraHHs pusvkam — genap-
TaMeHT y cknagi MiHictepcTBa ekornorii, Skuin 00'egHye BCi
AepxaBHi cnyxbu, BignosiganbHi 3a po3pobky Ta peanisa-
Lito NMOMiTUKU WOAO 3HaHb, OLiHKW, 3anobiraHHA Ta 3HU-
YKEHHS1 TEXHOTEHHUX Ta NPUPOLHUX PU3MKIB, 30KpEMa i pu-
3UKiB, NOB'AI3aHMX 3 BOAOH.

KoHcynbmamueHi opeaHu. HauioHanbHWUIN BOOHWIA KOMi-
TET € O4HUM i3 KOHCYNbTAaTUBHUX OPraHiB, KOMMETEHTHUX Y
ranysi BOOHUX PECypcCiB, KM Aa€ BUCHOBKM LLIOAO ypsao-
BUX OOKYMEHTIB Ta nnaHiB. Lien opraH BUKOPUCTOBYETbLCS
Onsi nonepefHix nebaTiB nepes yxBaneHHAM MNEBHUX pi-
LLEeHb 3 BOAHOI MOMITUKN.

HauioHanbHa paga 3 mMopsi Ta y36epexoks € opraHom
Ans gianory Ta cTpaTeriyHoro aHanisy nonituky, Wo cTocy-
€TbCA MOpS Ta MOPCbKOro y3bepexoks. BoHa nos'sizaHa 3
po3pobKoto, peani3adieto, MOHITOPUHIOM Ta OLiHKol Hauio-
HanbHOI cTpaTerii 3 Mops Ta y36epexoks.

Haykoeo-mexHidyHi ycmarosu. LieHTpanbHa cnyx6a 3 ri-
ApomeTeopororii Ta NiGTPUMK/A MPOTrHO3YBaHHSI NMOBEHEWN
(LUCITrn) — HauioHanbHa cnyxb6a, sika nignopsakoBaHa
MiHicTepcTBy ekonorii, ynoBHOBaXeHa NporHodysaTtu Mo-
BEHi B KpaiHi, MicTUTbCs B M. Tynysa. i ctBopunm B 2003 p.
npv peopraHisauii CMCTeMM NPOrHo3yBaHHS, sika icHyBana 3
1988 p., nicna cepii katacTpodiyHux noseren. LICTTIMM
Hapae nigTpumky Cnyx6i NporHo3yBaHHsi MOBEHEN Yy CTBO-
PEHHI Ta MOLWMPEHHI iHdopMaLlii PO MOHITOPUHT NOBEHEN,
a TaKOX Y HAyKOBO-TEXHIYHIA KOOpAMHALT MiX pi3HUMK cny-
x0amun Ta 3auikaBrneHMMU CTopoHamu y cdepi NporHosy-
BaHHS NMOBEHEN.

Bropo reonoriyHnx Ta ripHU4nX gocnigxeHb Nignopsigko-
BaHe MiHiCTepcTBamMm, SKi BignoBigaoTb 3a AOCHIMHKEHHS, eKo-
norito Ta eKOHOMIKY, | 6asyeTbesa B M. OpnieaH. LLlogo BogHmx
pecypciB — 610p0 34iNCHIOE MOHITOPUHT NiA3EMHUX BOA Ha Ha-
LioHanbLHOMY piBHI Ta MPOBOAUTL BIiAMNOBIAHI JOCTiAXKEHHS.

HauioHanbHWn IHCTUTYT CiflbCbKOroCno4apCbKMx, Mpo-
[OBOMNbYMX Ta €KONOTYHUX OOChigXeHb, NignopsagkoBaHum
MiHicTepcTBY BULLOT OCBITM Ta gocnigxeHb Ta MiHicTepcTBy
CiNbCbKOro rocnofapcTea Ta NPOAOBONLCTBA, HAAAE METO-
AWYHY NigTPUMKy B 6aratbox cdepax y ranysi BogHUX pecy-
pciB. Y cknagi iHCTuTyTy die Bigain BOgHUX eKocuUcTeMm, Boa-
HUx pecypciB Ta pusmkis (AQUA), wo BnBYae yHKLiOHY-
BaHHS Ta €BOSIOLI0 BOOHMX E€KOCUCTEM, Kpyroobir Boau Ta
BioreoximiyHi Luknu.

HauioHanbHWIM iHCTUTYT NPOMUCIIOBOrO cepeaoBuLLa Ta
PU3UKIB — AepXKaBHE NPOMMCIIOBE Ta KOMEpLiNHE Nignpuem-
ctBo, ctBopeHe B 1990 p. i nignopsiakosaHe MiHicTepcTBy
ekonorii, 3abe3neyye pO3BMTOK HanpsiMy, MOB'A3aHOro 3
XiMiYHMM CKNagoM Ta sIKiCTIO BOAW.

®PpaHLy3bKMIn HAYKOBO-AOCNIAHUIA IHCTUTYT ekcnnyaTawii
MOpS € AepXXaBHOK NMPOMMCITOBOKO Ta KOMEPLIINHOIO YCTaHO-
BOHO, sika NnepebyBae B nignopsakyeBaHHi MiHicTepctBa ekono-
rii Ta MiHicTepcTBa BULLLOT OCBITU Ta AOCTiKEHb, € 6a30BMM
opraHom y cdbepi AocnigKeHHs NpubepexHnx Boa,.

Meteo-France — gepxaBHa agMiHicTpaTuBHa ycTaHoBa,
odininHa MeTeopomnoriyHa Ta KknimatonoriyHa cnyxba
®paHuii. lMignopsgkosaHa MiHicTepcTBy TpaHcnopTty, a
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Takox nig onikoto MeHepanbHOI KOMICIT 3i cTanoro po3suTKy
MinictepctBa ekonorii. Llogo BogHoi npoGnematuky,
Meteo-France 6epe y4acTb B ynpaBniHHi NPUPOAHUMU PU-
3UKaMU, TaKUMK SIK MOBEHI, MOCYXW, 3aTONMEHHS, NaBUHMW.

4.3. YnpaeniHHsi 800HUMU pecypcamu Ha pigHi palioHy
piykogozo baceliHy. OCHOBHOK YNpaBniHCbKOK OAMHULIED
O parioHiB piykoBux H6acelHiB € BoaHi areHTcTBa. AK Bia-
3Hayanocs BuLle, 3rigHo 3 rigporpadivyHuM panoHyBaHHSAM
Ha TepuTopii MmeTpononii PpaHLii BuAineHo 6 panoHis pivko-
BMx BacenHiB, Ha 3aMopcbkux TepuTopiax — 5. BignosigHo,
Ha TepwuTopii mMeTpornonii yTBopeHo i AitoTb 6 BogHux
areHTCTB, a B 3aMOPCbKUX AenapTameHTax — 4 YnpasniHHS
BOAHMX pecypciB (Ha MawnoTTi — BiacyTHe). Micia BogHoro
areHTCTBa — Y Mexax CBOro Bofo3bopy 3ailcHoBaTH Aisinb-
HiCTb, CMpsSIMOBaHy Ha pauioHanbHe BUKOPUCTaHHS BOOHMX
pecypciB, 60poTbOy i3 3abpyAHEHHAM Ta 3aXMUCT BOAHOIO Cce-
peposuva. BoHo Bignosigae 3a koopauHaLilo reHeparnsHOro
nnaHy BUKOPUCTaHHS Ta yNpaeniHHA BOOHUMU pecypcamu.

BodHe aceHmcmeo — Lie aepxxaBHa agMiHiCTpaTMBHA yC-
TaHOBa, L0 Ma€ NpaBoCyb'eKTHICTb i PiHAHCOBY aBTOHOMIHO,
wo nepebyBae nig noaBiMHMM KoHTponem MiHictepcTBa
ekonorii Ta MiHictepcTBa diHaHciB. BogHe areHTCTBO CTS-
rye nnaTy 3 BOOOKOpPUCTYyBaYiB (3a 3abip Boau, 3a 3abpya-
HeHHs). Joxoau Big posAnTi, WO HagxoasTb 3 iHiuiaTuBM
paav oupekTopis, Wo 06'eAHyE Pi3Hi 3auikaBrneHi CTOPOHU Y
BOAHOMY CEKTOpI (agMiHicTpaLii, KopucTyBaui, cniBToBapuc-
TBa), AalOTb 3MOry HagaBaTu (iHaHCOBY MiATPUMKY AidM,
LLIO CTAHOBNATb 3ararnbHui iIHTEpPEC Y BOOHOMY CEKTOPI, L0
30IACHIOITLCS MICLEBUMW OpraHamu Bnagu, NpOMMUCIIOB-
uamu i pepmepamu (OUMLLEHHS BOAU, BUPOBHMLTBO SIKICHOT
NUTHOI BOAM, BNPOBAXKEHHS YNCTILLMX BUPOOHMYMX NpoLe-
ciB, BiQHOBNEHHA Ta MiATPUMAHHS BOOHOrO CepefoBMLLa
Towo). lNMpoTe BogHe areHTCTBO HEMae NOBHOBaXEHb BUAa-
BaTM HOPMAaTUBHI aKTu; Le 3anuLIaeTbCA BUHATKOBUM Mpa-
BOM JepXaBu.

DdpaHuy3bki BogHi areHTCTBa TakoX NPOBOASATL MNOMITUKY
[eleHTpanisoBaHoOro MikHapogHOro cniBpoGiTHMLTBA Y ra-
nysi BogHUx pecypciB (3 kpaiHamun bankaH, B'eTHamom, 3
kpaiHamu 3axigHoi Adpukn, MNanectuHoto).

Ouckycia i BUCHOBKMU

1) Y ®paHuii HanivyeTbca 6nm3bko 125 TUC. pisHUX BO-
[OTOKIB, SKi HanexaTtb Ao 6acenHiB CepeasemMHOro Mops Ta
ATtnaHTnyHoro okeaHy (bickancbka 3aToka, npoToka Jla-
MaHw). 3a npunHaToto y ®dpaHuii TEPMIHOMOTIED pivkamu
Ha3MBalOTbCS BMKITHOYHO Ti pidkK, Ski 6e3nocepenHbo Bnaga-
toTb y CBiTOBMIA OKeaH. Y ®paHuii Takmx pivok — 131, 3 skmx
nuwe 10 [PenH, Nlyapa, Me3 (Maac), PoHa, CeHa, MapoHHa,
DoppooHb, WapaHTa, Ecko (Lenbaa), Aoyp] matoTe JOBXUHY
noHag 300 km. Pidku, Wo He BnagaTb y MOpe, Ha3MBalTb
BOLOTOKaMM.

2) Jlyapa — HaripgoBua pidka ®panuii (1012 km), 6acenH
AKoi (115 TUC. KM?) LIINKOBMTO PO3TaLLOBaHWUI Ha TepuTopii
KpaiHn. Ane cepegHst BuTpata Bogu p. Jlyapa ctaHOBUTb
nvie NonoBuHy Big BATPaTH Boau p. PoHa.

3) B kpaiHi HaniyyeTbcs noHag 38 Tuc. BOOOMM — 03€ep,
BOAOCXOBWLY i cTaBiB. Hanbinbwmm € YKeHeBcbke 03epo (y
®dpaHLUii noro HasuealoTb 03epo JlemaH), sike po3TalloBaHe
Ha kopaoHi LLiBenuapii Ta ®paHuii, y MiXripHii 3anaguHi Mix
Anbnamu Ta ropamu KOpa. 3a nnowyeto noeepxHi (580 km?)
ue HanbinbLe anbniicbke Ta cybanbniicbke 03epo, 06'em —
89 kM3, rubrHa makcumansHa — 310 M, cepegHst — 153 M.
Mig opucamkuieto ®paHuii nepebysae 40 % nnowi XXeHes-
cbkoro o3epa, Leeruapii — 60 %.

4) 3rigHo 3 rigporpadiyHM panioHyBaHHAM TepuTopis
mMeTpononii PpaHuii nogineHa Ha 6 palioHiB piukoBux Gacei-
HiB: Agyp — MapoHHa; Aptya — [Mikapgis; Ilyapa — bpeTaHb;
Peiin — Maac; PoHa — CepegsemHomop'e — Kopcuka;
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CeHa — HopmaHaisa. Ha 3amopcbknx TepuTopisix BUAINEHO
5 panoHiB piykoBmx bacewiHis: BiaHa, Bagenyna, Maptu-
Hika, PetoHbioH, MarioTTa. PanoHu piykoBux 6acenHis nogi-
NeHO Ha 24 rigporpaddiyHi perioHn (cybbaceiHn).

5) CepenHbopiyHMiA 06CAr 3aranbHUX BiGHOBHUX BOOHUX
pecypcis cTaHoBUTb 211 KM3/piK, 3 AKMX 95 % € BHYTPiLLHIMK
(micueBumm) BogHUMKM pecypcamm (200 km3/pik), a 5 % — 30B-
HilLHiIMK BogHUMUK pecypcamu (11 km®/pik). MokasHuk 3arans-
HUX BOLHUX pecypciB Ha 1 nioauHy — 3277 m3/pik, BHYTpiLU-
HiX BogHMX pecypciB Ha 1 noguHy — 3105 m3/pik, Wwo osHa-
yae Ans KkpaiHu "BogHi pecypcy cTabineHi" (> 2500 M3/pik).

6) Y 2020 p. 3abip npicHoi BoaM Ha NOTpedu ranysen
€KOHOMIiKM KpaiHu ctaHoBmB 30,7 KMm3, 3 akux 24,7 km® — no-
BepxHeBi (80 %), 6 km® — mia3emHi Boau (20 %). Ha npomu-
cnogicTb npunagano 52 % Big 3aranbHoro Bogo3abopy, Ko-
MyHanbHe BogonoctadaHHs — 12 %, cinbcbke rocnogapcTeo —
11 %, »mnBneHHs kananis — 19 %.

7) BogHa nonituka ®paHuii 'pyHTYeTbCA Ha YOTUPLOX
OCHOBHMX 3akOHax npo Bogy (1964, 1992, 2004, 2006 pp.) i
perynioeTbca BogHoto pamkoBoto anpektusoto €C (2000 p.),
Npv CTBOPEHHI SIKOi B 3HAYHII Mipi BUKOpUCTaHO dopaHLly3b-
KW JOCBiO BOOAHUX BigHOCKUH.

8) Po3pobneHHs Ta peanisauiio BogHOI NONiTUKN Ha Ha-
LlioHanbHOMY piBHi 34iicHI0e MiHICTEpPCTBO €KOMNOriYHOro ne-
pexopay, 6iopisHOMaHITTS, nici, Mopsi Ta pubanbcTea (Ha3Ba
MiHiCTepcTBa B pefakuii Big 23.12.2024 p.) B OCHOBHOMY Ye-
pe3 ®paHuy3bke areHTCTBO 3 HIOPI3HOMAHITTS, a TaKOX Ye-
pe3 [onoBHe ynpaeniHHA i3 3anobiraHHSA pu3nkam.

9) OCHOBHOI YMNPaBniHCLKOK OAMHULEID AN panioHy
piykoBOro 6acenHy € BOOHE areHTCTBO — [Aep)KaBHa agMiHi-
CcTpaTUBHa YCTaHOBa, WO Mae npaBocyb'eKTHICTb i iHaH-
COBY aBTOHOMIlO, IO 3HaXoAMTbCA nig NoABIMHUM KOHTPO-
nem Minictepctsa ekonorii Ta MiHictepcTea hiHaHciB. BogHe
areHTCTBO CTArye nNnaty 3 BOAOKOPUCTYBauiB (3a 3abip Boaw,
3a 3abpyaHeHHs). PpaHuy3bki BogHi areHTCTBa TakoXx npo-
BOAATb NOMITUKY AELEHTParizoBaHoOro MidKHaApO4HOro Cnis-
pobiTHMUTBA B ranysi BOOHWX pecypciB (3 kpaiHamu bankaH,
BaxigHoi Adpukn, ManectnHoto, B'eTHamom).

10) TakMm YMHOM, MOXHa KOHCTaTyBaTtu, Wo Yy PpaHuii
CTBOpEHa pearnbHa cucTtema iHTerpoBaHoro yrnpasniHHs BO-
OHUMU pecypcamun 3 PO3BUMHEHUMMW IHCTUTYLiNHUMUK dhop-
MaMu, OCHOBOIO SkuX € BogHi areHTCTBa, WO ONiKyloTbCs pa-
NoHamu pivkoBux HacenHiB, MaloTb NPaBOCY6'eKTHICTD i i-
HaHCOBY aBTOHOMItO.

BHecok aBToOpiB: BaneHTnH Xinb4eBCbKUI — KOHLeNTyarnisa-
Lis, MeTogonorisi, HanucaHHa (opuriHanbHa 4YepHeTka); TeTsiHa
ConoBeli — cdopmanbHUin aHania, Banigauis gaHux, HarnucaHHs
(nepernsg i pegaryBaHHs).

Dxepena cdiHaHcyBaHHA. Lle gocnigxeHHs He oTpMMarno »xo-
[AHOrO rpaHTy Big PiHAaHCOBOI YCTAHOBM B AepXaBHOMY, KOMepLiili-
HoMy abo HekomepLiiHOMY cekTopax. PiHaHCyBaHHS 34iNCHIOETLCS
3a BfacHi KOLWTK aBTopIB.
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FEATURES OF HYDROGRAPHY AND WATER RESOURCES MANAGEMENT IN FRANCE

Background. This article is devoted to the characteristics of hydrography and the assessment of water resource management methods in
France, where there are long-standing traditions of watershed management.

Metods. Information from relevant French institutions was used, including the Ministry of Ecological Transition, Biodiversity, Forests, Sea
and Fisheries, the French Agency for Biodiversity, six Water Agencies, and the global information system Aquastat-FAO (France profile). Statistical
methods of information processing and comparative methods of calculating internal and total water resources were used.

Results. InFrance, there are about 125 thousand different watercourses that belong to the basins of the Mediterranean Sea and the Atlantic
Ocean (Bay of Biscay, Channel). According to the terminology adopted in France, rivers are called exclusively those rivers that directly flow into the
World Ocean. In France, there are 131 such rivers, of which only 10 (Rhine, Loire, Meuse, Rhone, Seine, Garonne, Dordogne, Charente, Escaut, Adour)
are over 300 km long. There are over 38 thousand water bodies in the country - lakes, reservoirs and ponds. The largest is Lake Geneva (Lake Leman)
on the border of Switzerland and France, in the intermountain depression between the Alps and the Jura Mountains. According to the hydrographic
zoning, the territory of metropolitan France is divided into 6 river basin districts: Adour — Garonne; Artois — Picardy; Loire — Brittany; Rhine — Meuse;
Rhéne — Mediterranean — Corsica; Seine — Normandy. In the overseas territories, 5 river basin districts are distinguished: Guiana, Guadeloupe,
Martinique, Réunion, Mayotte. The river basin districts are divided into 24 hydrographic regions (sub-basins).

The average annual volume of total renewable water resources is 211 km®year, of which 95 % are internal (local) water resources (200 km®/year),
and 5 % are external water resources (11 km®/year). The indicator of total water resources per person is 3277 m®/year, internal water resources per
person is 3105 m*/year. The coefficient of external dependence of water resources is insignificant — 5 %. In 2020, the withdrawal of fresh water for the
needs of the country's economic sectors amounted to 30.7 km®, of which 24.7 km® were surface waters (80 %), 6 km® were groundwater (20 %). Industry
accounted for 52 % of the total water withdrawal, municipal water supply — 12 %, agriculture — 11 %, canal feeding — 19 %.

France's water policy is based on four main water laws (1964, 1992, 2004, 2006) and is regulated by the EU Water Framework Directive (2000), the
creation of which largely drew on French experience in water relations. The development and implementation of water policy at the national level is
carried out by the Ministry of Ecological Transition, Biodiversity, Forests, the Sea and Fisheries (name of the ministry as amended on 23.12.2024),
mainly through the French Biodiversity Agency, as well as through the General Directorate for Risk Prevention.

The main management unit for the river basin district is the water agency, a state administrative institution with legal personality and financial
autonomy, under the dual control of the Ministry of Ecology and the Ministry of Finance. The water agency collects fees from water users (for water
abstraction, for pollution). The French Water Agencies also pursue a policy of decentralized international cooperation in the field of water resources
(with the Balkan countries, West Africa, Palestine, Vietnam).

Conclusions. Itcanbe stated that France has created a real system of integrated water resources management with developed institutional
forms, based on water agencies that are responsible for river basin districts and have legal personality and financial autonomy.

Keywords: seas, rivers, lakes, hydrographic zoning, river basin district, water resources, water agencies, metropolis, overseas
territories, France.
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CLIMATE-NEUTRAL URBOGEOSYSTEMS: THEORETICAL BASES OF RESEARCH

Background. Eurointegration processes require Ukraine to join the EU initiatives, one of which is the European Green
Deal, which aims to achieve climate neutrality by 2050. Climate neutrality and related concepts are currently being actively
discussed in the global scientific community. Ukrainian academic literature also contains studies on this topic, but there is a
noticeable lack of comprehensive works. The article explores the theoretical bases for studying climate neutrality in general and
in relation to urbogeosystems in particular.

Methods. The main method used is bibliometric analysis of publications retrieved from Web of Science Core Collection
database. The bibliometric data were processed using the network analysis method with the help of VOSviewer software, on the
basis of which the main research areas were determined.

Results. It was revealed that more publications are devoted to carbon neutrality than to climate neutrality, while net-zero
carbon emissions are not studied as often as net-zero greenhouse gas emissions. In contrast, Ukrainian scientists more commonly
use the concept of climate neutrality. The calculations made showed that climate neutrality seems to be more relevant for
regional-scaled and national-scaled assessments, while the concept of carbon neutrality can be used for studying systems in
which the energy sector is the main source of greenhouse gases emissions.

Conclusions.In this article, the main concepts are defined and their usage in the scientific literature is analysed. The
countries where such research is most actively conducted are identified, and the achievements of Ukrainian scientists are ana-
lysed. The difference between climate neutrality, net zero emissions, carbon neutrality and net zero carbon emissions is described.
Based on the analysis of the component composition of emissions, the expediency of using these concepts depending on the
specifics of the study is substantiated. The main problems that arise when choosing the object and subject of research are outlined,
and ways to solve them are presented. The main approaches to determining the coverage of sources of greenhouse gas emissions
and sequestration in the study of urbogeosystems are analyzed. The application of these approaches in the recommendations for
greenhouse gas inventories is investigated. The article substantiates the prospects of studying climate neutrality for both large

industrial centers and small urbanized systems, which are easier to achieve climate neutrality.

Keywords: climate neutrality, urbogeosystem, net-zero emissions, greenhouse gases, bibliometric analysis.

Background

On 11 December 2019, the European Green Deal (EGD)
was presented, which is a roadmap of policies and
measures that aim to transform Europe into the first climate-
neutral continent by 2050 (The European Green Deal,
2019). As part of the European integration movement,
Ukraine must join all EU legislative initiatives, including the
EGD. Currently, our country is initiating a dialogue on
cooperation within the framework of the EGD, which makes
Ukrainian research in the field of climate neutrality a high
priority, especially within Earth sciences. The most
substantial studies seem to be on those systems, that are
most harmful to the climate. In terms of economic sectors,
such systems belong to the energy sector, while in terms of
geosystems, they include urban geosystems (urbogeosystems)
as places with the highest concentration of greenhouse gases
emissions and the lowest level of sequestration.

The aim of the study is to analyse the basis for climate
neutrality research of urbogeosystems. To achieve this goal,
the following tasks should be addressed: (1) to define the
categorical and conceptual framework, (2) to analyse the
use of concepts related to climate neutrality in scientific
literature, (3) to review Ukrainian scientific literature devoted
to the selected topic, (4) to determine the spatial coverage
for the urbogeosystems' climate neutrality studies, (5) to
outline the main approaches to determining the greenhouse
gas sources and removals in urbogeosystems.

ISSN 1728-3817

Literature review. The fundamental concepts of climate
and carbon neutrality are highly debated issues in foreign
scientific literature. Under these conditions, a number of
generalised works on this topic exist. One of the first
literature reviews is an article (Huovila et al., 2022), in which
the concepts of a carbon-neutral city are analysed, including
the definition, assessment approaches, as well as the
challenges and driving forces of the transition to carbon
neutrality. In (Seto et al., 2021) a detailed analysis of four
approaches to determining the urban carbon footprint is
provided and three strategies and seven ways to achieve
deep decarbonisation of cities are described, including the
practical examples of their implementation. There are also
numerous works of the Ukrainian authors devoted to the
prospects of achieving climate neutrality in various sectors
of the economy (Borodina, 2024; Grod, & Reznikova, 2023;
Maksimova, & Nastase, 2024, etc.), regional features of the
"green transition" (Nazaruk, Polyanskyi, & Ostroushko,
2022; Shevchenko, 2023; etc.). A more detailed analysis of
Ukrainian research on this topic is provided in the Results
section. However, there is a noticeable lack of
comprehensive works in the field of climate neutrality and
net-zero emissions in Ukrainian language.

Methods

Considering the purpose of the study, the main method
used is bibliometric analysis. Publications were retrieved
from the Web of Science Core Collection (Web of
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Science™) scientometric database. The bibliometric data
was processed using network analysis with the VOSviewer
software (Van Eck, & Waltman, 2014). This application
creates maps based on network data, in this case based on
bibliometric data. The results of the keyword search in the
Web of Science Core Collection database were exported to
text files with a separator (.csv). Since there is a limit on the
number of exported records (no more than 1,000), while the
number of search results in most cases exceeded this
limitation, the results were downloaded as separate files with
further aggregation using Excel.

Results

Regulatory acts, in particular EU legislation, do not
contain a clear definition of the concept of climate neutrality,
despite its widespread usage. According to (The European
Green Deal, 2019), achieving climate neutrality is described
as achieving net-zero greenhouse gas emissions for the EU
as a whole. Despite the intuitive clarity of this definition, the
need to specify it further remains.

Four interrelated terms are widely used in scientific
literature and legislative acts: "climate neutrality", "carbon
neutrality”, "net-zero emissions" and "net-zero carbon
emissions". These concepts can be divided into two groups:
firstly, "neutrality" vs "net-zero emissions"; secondly,
"carbon" vs "climate".

The difference between "neutrality" and "net-zero
emissions" is the following. According to literary sources
(Huovila et al., 2022; Seto et al., 2021), net zero emissions
are defined as a state of a particular system (territory,
industrial facility) in which greenhouse gas emissions are
minimised. The latter implies that emissions are reduced by
60-100 % compared to the base year, and the amount
emitted into the atmosphere, i.e. 40-0 % respectively, is
removed from the atmosphere through compensatory
measures within a given system. Neutrality is defined as a
state of the system in which the same conditions for
reducing greenhouse gas emissions are met as in the
previous definition. However, the volume emitted into the
atmosphere can be offset by measures both within a given
system and by purchasing the necessary removal volumes
from other systems (Huovila et al., 2022). Therefore,
achieving net-zero emissions is a more ambitious goal.

The difference between "carbon" and "climate" concepts
lies in the list of gases that are taken into account. In the
case of carbon neutrality and net zero carbon emissions, the
balance of nitrogen dioxide is calculated only, while the
concepts of climate neutrality and net zero emissions take
into account the balance of all greenhouse gases. According
to (Kyoto Protocol..., 1977), these include carbon dioxide,
methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons
and sulphur hexafluoride. Each approach has its
advantages and disadvantages.

The study of carbon balance is methodologically simpler.
Carbon dioxide is the main product of fossil fuel combustion
and the main gas absorbed and deposited by plants. For
example, we can use the calculation of pollutant emissions
into the atmosphere, carried out on the basis of the
methodology approved by the Ministry of Environmental
Protection and Natural Resources of Ukraine (Collection of
emission indicators..., 2004), for a 1 MW solid fuel boiler
operating during the heating season and using 400 tonnes
of wood per year as fuel. Under these conditions, the
emission volumes in tonnes per year are the following:
suspended solid particles of undifferentiated composition —
1.400; carbon monoxide — 0.940; nitrogen oxides
(nitrogen oxide and nitrogen dioxide) in reference to
nitrogen dioxide — 0.984; methane — 0.025; non-methane
volatile organic compounds — 0.221; nitrogen (1) oxide —
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0.020; carbon dioxide — 503.357. Thus, the emissions of
carbon dioxide in the example above exceed the total
emissions of all other substances by 140 times.
Therefore, for an urbogeosystem where the energy sector
is the main source of emissions, the "carbon" approach
would be appropriate to apply.

The study of all the greenhouse gases balance of is more
challenging. First, more sources and sinks must be taken
into account. Second, the cumulative effect of these gases
must be calculated. To accomplish the second task, the
carbon dioxide equivalent (CDE) parameter is used. CDE is
calculated by multiplying the volume of emissions of a
particular greenhouse gas by the global warming potential
of that gas — a coefficient that reflects the degree of influence
of that gas on the greenhouse effect (GWP). GWP values
are given in Annex lll to the Report of the 19th Conference
of the Parties to the United Nations Framework Convention
on Climate Change (Report of the Conference..., 2014).
Carbon dioxide is taken as the reference (GWP=1), and the
coefficients of other greenhouse gases are greater than one.
For example, for methane GWP=25, for nitrogen (1) oxide
GWP=298, for sulphur hexafluoride GWP=22800 (Report of
the Conference..., 2014). For Ukraine, official data on the
overall greenhouse gas balance are presented in the Draft
National Inventory of Anthropogenic Emissions from
Sources and Absorption by Sinks of Greenhouse Gases in
Ukraine for 1990-2021 (Draft National Inventory..., 2023).
According to this document, emissions in 2021 in million
tonnes of CO2 equivalent amounted to: carbon dioxide —
227.3; methane — 71.6, nitrogen (1) oxide — 43.8;
hydrofluorocarbons — 1895.2; sulphur hexafluoride — 48.9.
According to these data, hydrofluorocarbon emissions have
the greatest impact on the climate system in Ukraine, rather
than carbon dioxide. Therefore, when studying carbon
neutrality or net-zero emissions on national scale, the use of
the "carbon" approach will not be representative.

Neutrality implies a zero greenhouse gas balance. If
emissions exceed sequestration, the system is referred to
as climate-negative or carbon-positive, if sequestration
exceeds emissions, it is referred to as climate-positive or
carbon-negative.

As the mentioned concepts have their own specificity,
the question as to which of them are more frequently used
by scientists and in what context arises. To address this
issue, a search in the Web of Science Core Collection
scientometric database was conducted. The search was
performed on 29 May 2025 using the "Topic" search
parameter. The selected words were connected using "+"
aggregator in order to be perceived as a single term. The
exception was the "Net+Zero Carbon" keyword, since the
search results for this query should cover both "net zero
emissions of carbon" and "net zero carbon emissions". The
keywords "Net+Zero" and "Net+Zero+emissions" were
supplemented with the conjunction "NOT" to exclude results
that refer exclusively to net-zero carbon emissions. As can
be seen in Table 1, carbon neutrality is more widely used
concept than climate neutrality. Regarding net-zero
emissions, the opposite is observed: there are fewer works
devoted to net-zero carbon emissions. In the block of
"climate" concepts, the term net-zero emissions is used
more often, while in the block of "carbon" concepts, the term
neutrality is used more frequently. These trends are fully
reflected in the distribution of works devoted to urban
research. In the block of "positivity" and "negativity"
concepts, "carbon" terms prevail. The following trend can
also be observed: works are devoted more frequently to the
negative balance of greenhouse gases (when sequestration
prevails) than to the positive one.
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The use of terms related to climate neutrality in scientific literature, based
on Web of Science Core Collection scientometric database (Web of Science™, https://www.webofscience.com/)

(author search parameters)

Table 1

Kevword Number of Keyword Number of
yw publications yw publications
Climate+neutral 1,070 Carbon+neutral 7,405
Climate+neutrality 1,234 Carbon+neutrality 13,396
Net+Zero NOT Net+Zero+Carbon 10,386 Net+Zero Carbon 5,500
Net+Zero+emissions NOT Net+Zero+Carbon+emissions
NOT Net+Zero+emissions+Of+Carbon 2,764 Net+Zero+Carbon 1,391
Climate+positive 100 Carbon+negative 1,191
Climate+negative 28 Carbon+positive 156
Climate+neutral city OR Climate+neutral urban 182 Carbon+neutral city OR 602
Carbon+neutral urban
Net+Zero city OR Net+Zero urban NOT Net+Zero+Carbon 914 Net+Zero+Carbon city OR 131
Net+Zero+Carbon urban

The issues of climate neutrality and net-zero emissions
of cities are most actively investigated in the People
Republic of China, the United States, European countries
(the United Kingdom, lItaly, Germany, Spain), Australia,
Canada, India, and Japan (Fig. 1, A). Co-authorship of
publications mainly reflects the geographical principle: co-
authors represent countries within the same region in most
cases (e.g., Southeast Asia, Latin America, Europe).

Ukrainian works devoted to the problem of climate neutrality
also exist. A search in the electronic catalogue of the Vernadsky
National Library for these queries yielded a total of 6 results,
which mainly relate to the field of economics, while an additional
search for "net zero" yielded no results.

A search for national studies was also conducted using
the Google Scholar platform. The request "climate
neutrality" (in Ukrainian) yielded 209 publications, while the
request "carbon neutrality" resulted in 114 studies.
Consequently, in contrast to their foreign counterparts,
Ukrainian scientists more commonly espouse the concept of
climate neutrality. However, a more detailed analysis of the
publications revealed that in some studies, these terms are
considered synonymous (Kurepin, 2024).

In terms of subject area, most national studies can be
classified into one or more of the following categories: (1)
climate neutrality of specific economic sectors, (2) legal
aspects of climate neutrality, (3) climate neutrality and
digitalisation, (4) climate neutrality of particular
cities/regions, (5) the impact of war on climate neutrality.
The first block is dominated by studies on the climate
neutrality of the energy sector (Borodina, 2024; Nechaeva,
& Babak, 2025; Orekhova, & Fedorchuk, 2024) and the
development of climate-neutral business (Grod, &
Reznikova, 2023; Maksimova, & Nastase, 2024). The
second block is devoted to studies of both Ukrainian
(lvanyuta, & Yakushenko, 2022; Krasovsky, 2024;
Vaolevska, & Myshchak, 2025) and foreign legislation
(Ivaschenko, Turchyn, & Tsebenko, 2024; Kovbas,
Strutynska-Struk, & Zetko, 2025). The third block presents
research that emphasises the close interaction between
digitalisation and the "green transition" (Maksimova, &
Nastase, 2024; Orekhova, & Fedorchuk, 2024). The fourth
block contains a number of studies for particular cities and
regions. For example, the prospects for the spatial
development of Lviv's urban system with the aim of
increasing climate neutrality have been analysed (Nazaruk,
Polyanskyi, & Ostroushko, 2022). Another study (Koinova,
& Pitsyshyn, 2025) analyses the greenhouse gas balance
for Lviv, with a focus on the volumes of emissions. An
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assessment of the community's vulnerability to climate
change has been developed for Vinnytsia (Shevchenko,
2023). The war on the territory of Ukraine resulted into the
development of the fifth direction. The focus area includes
the impact of ongoing military actions on the components of
climate neutrality and on international climate policy (Pavko,
2023), as well as the prospects for implementing the idea of
climate neutrality during the post-war reconstruction of
Ukraine (Borodina, 2024).

In order to identify the subjects of foreign publications,
an analysis was conducted using VOSviewer software. In
light of the limitation imposed by Web of Science on the
number of records that can be downloaded, keywords with
fewer results were selected, namely: "Climate+neutral”,
"Net+Zero+emissions NOT Net+Zero+Carbon+emissions
NOT Net+Zero+emissions+Of+Carbon" (a single query
comprising three keywords connected by the NOT
operator), "Carbon+neutral" and "Net+Zero+Carbon". The
frequency of the author's keywords in each search result
was analysed, and the five most frequently mentioned
keywords were selected, excluding those that completely or
almost completely repeat the keyword searched for. The
analysis revealed that the keywords "climate change",
"renewable energy" and "sustainability" were the most
frequently mentioned in all search results. In the search
results for the keyword "Climate+neutral", the European
Green Deal (EGD) was among the top five results, indicating
its significant role in promoting climate neutrality. The most
frequently used keyword in the search for "Carbon+neutral”
is "biomass", as carbon sequestration in biomass and
biomass combustion are important components of the
carbon balance.

A separate analysis was conducted on publications
dedicated to the concepts of climate neutrality and net-zero
emissions within the context of urbogeosystems. Keywords
that appeared more than 20 times were selected for further
analysis, while the keywords "city", "neutrality" and "net-
zero" were excluded from the analysis because they were
included in the query. Consequently, the following keywords
were identified as the most frequently occurring and having
the strongest connections with others (Fig. 1, B):
performance, energy, CO2 emissions, impact, renewable
energy, sustainability, emissions. It can thus be concluded
that energy is the most frequently studied sector of the
economy, and that emissions receive greater attention than
sequestration under emission/sequestration processes. The
following keywords also indicate the direction of research:
housing (69 mentions), transport (27 mentions), health
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(20 mentions), land use (25 mentions), water (29 mentions).
A considerable number of works are dedicated to legislation
and urban planning. A study of the author keywords
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sustainability, renewable energy, climate change, and
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Fig. 1. The analysis of publications on greenhouse gases balance in urbogeosystems (cities) using VOSviewer software:
distribution of publications by countries and co-authorship links (A), keyword recurrence (B)

When conducting research on the climate neutrality of
urbogeosystems, it is crucial to define the scope of the
study, encompassing geographical boundaries, the
temporal framework, the gases to be analysed, and the
emission sources (Global Protocol for Community-Scale...,
2021). The geographical boundaries of the study refer to the
territory for which the calculations will be made. Depending
on the tasks set, it can be a separate city within its
administrative boundaries, a community, or a region. The
duration of the programme is typically one year. The gases
analysed encompass the seven gases listed in the Kyoto
Protocol in the context of assessing climate neutrality or net-
zero emissions. Alternatively, if the focus is on achieving
carbon neutrality or net-zero carbon emissions, analysis
may be limited to carbon dioxide. The most challenging
aspect concerns the identification of the sources of
emissions and sinks.

Urbogeosystems are characterised by interconnectedness,
with numerous export-import links that facilitate the
exchange of resources and energy with external systems. In
particular, the supply of electricity and heat, water, food and
building materials contains "hidden imports" of greenhouse
gases: their production may cause greenhouse gas
emissions outside the urbogeosystem, but the final
consumption of gases may take place within it. Furthermore,
the products and services of the urbogeosystem have the
potential to result in greenhouse gas emissions in other
systems. The accounting for these flows forms the basis for
distinguishing four approaches to defining a net-zero
emissions city (Seto et al, 2021):

1. Spatial approach (territorial source-based
accounting). This approach exclusively considers
greenhouse gas emissions and their removal from the
atmosphere within the geographical boundaries of the
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urbogeosystem. Given that statistical data is usually
aggregated for a settlement, this approach is very
convenient. Therefore, it seems to be incomplete, as it
does not reflect hidden greenhouse gas imports. The
spatial approach is utilised, in particular, to evaluate the
climate neutrality of urbogeosystems based on land use
data. (Page et al, 2021).

2. Infrastructure approach (community-wide infrastructure
supply chain greenhouse gases footprinting). This approach
takes into account both greenhouse gas emissions and
sequestration processes within the urbogeosystem, as well
as greenhouse gas emissions generated outside its
boundaries in the supply chains of key infrastructure and
food flows. The relevance of this approach is evidenced by
the fact that, according to (Ramaswami et al, 2016), energy,
water supply, transport, housing and construction, waste
management, food and urban green spaces account for
90% of greenhouse gas emissions in cities. These sectors
usually contain significant amounts of hidden greenhouse
gas imports. The infrastructure approach is used in the PAS
2070:2013+A1:2014 standard under the name "direct plus
supply chain (DPSC) methodology" (Specification for the
assessment..., 2014).

3. Consumer approach (consumption-based accounting).
The key point of this approach is to take into account
greenhouse gas emissions in all goods and services
consumed within the urbogeosystem. The consumer
approach is similar to the infrastructure one, yet it
encompasses a broader spectrum of imports. Greenhouse
gas flows associated with exports of goods and services
outside the urbogeosystem are not taken into account. This
approach is used in the PAS 2070:2013+A1:2014 standard
under the name "consumption-based (CB) methodology"”
(Specification for the assessment..., 2014).
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4. Total approach (total community-wide greenhouse
gases footprinting). This approach is the most comprehensive
and complicated to implement. It considers greenhouse gas
flows in all goods and services imported into urbogeosystem
and consumed whithin its boundries (consumer approach)
and greenhouse gas flows contained in goods and services
exported by the city.

The selection of the approach depends on the available
data and the purpose of the study. In (Global Protocol for
Community-Scale..., 2021) using the first three approaches
is suggested, with separate reporting at each level.

Depending on the principle used to aggregate emissions
data, two approaches can be distinguished: accounting can
be performed either by emission source category (sector-
based) or by end consumer (consumption-based). The
difference is that in the first approach, emissions are
associated with the primary producer of the product, while in
the second, they are associated with the end consumer
(Global Protocol for Community-Scale..., 2021; Specification
for the assessment..., 2014). For example, if a hypothetical
thermal power plant supplies electricity to a hypothetical
chemical plant, carbon dioxide emissions from electricity
generation will be attributed to the energy sector using the
first approach and to the chemical industry using the second
one. According to data (Global Protocol for Community-
Scale..., 2021), cities account for 75 % of greenhouse gas
emissions from energy production. Six main sectors of
greenhouse gas emissions in cities are identified in (Global
Protocol for Community-Scale..., 2021): (1) energy, (2)
transport, (3) waste management, (4) industrial production,
(5) agriculture, forestry, other land use, (6) other emissions
that occur outside the city due to processes within the city.

In terms of research focus, two approaches can be
distinguished: bottom-up and top-down. In the first approach,
calculations are made by estimating the total greenhouse
gas emissions from all sources and removing at sinks for the
system. The second approach uses greenhouse gas flow
data for a larger area (e.g., regional or national level), which
is scaled to the system of interest. Both approaches provide
insight into the overall greenhouse gas balance of an
urbogeosystem, but the bottom-up approach provides a
better understanding of the sources of emissions and
effective ways to reduce them (Global Protocol for
Community-Scale..., 2021).

Spatial assessment of greenhouse gas emission and
sinks by land use classes is common. This approach is used
both for regional-level research (Holmberg et al., 2021) and
for local research on urbogeosystems (Page et al., 2021).
This approach has a number of advantages. It allows to
assess the impact of land use changes on the greenhouse
gas balance and also takes into account natural and
anthropogenic objects that are an important component of
the balance, such as blue-green infrastructure (Page, 2021).

Discussion and conclusions

The paper summarises the theoretical foundations of
research on the climate neutrality of urbogeosystems. As a
candidate for membership of the EU, Ukraine needs to join
all EU initiatives, including the EGD, which makes research
on this topic particularly relevant. The scientific novelty of
the study is due to the fact that, despite active discussion of
the issue of climate neutrality in global science, there is a
noticeable lack of generalised studies in Ukrainian scientific
literature. Most Ukrainian researches focus on issues such
as climate neutrality in certain sectors of the economy, legal
aspects of climate neutrality, climate neutrality and
digitalisation, climate neutrality in particular cities/regions
and the impact of war on climate neutrality.
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In (Giacomelli et al., 2025), a thorough analysis of the
literature on climate neutrality and urban planning was
carried out using the Scopus database. Despite the
narrower focus of the study and the use of a different
scientometric database, some of the results obtained were
similar to ours. For example, there was a coincidence in the
leaders among countries in terms of the number of
publications (the People Republic of China ranked first, the
United States second). The further ranking is slightly
different: in (Giacomelli et al., 2025), the top five leaders
include Germany, the United Kingdom and lItaly, while
according to our results, they are the United Kingdom, Italy
and Australia, with Germany in sixth place. However, the
difference is insignificant and is related to the use of different
scientometric databases, as well as different research focus
and methodology.

Four related concepts are used to describe the
greenhouse gas balance in a given system: climate
neutrality, carbon neutrality, net-zero emissions and net-
zero carbon emissions. The difference between these
concepts relates to the list of greenhouse gases analysed
and the mechanisms for achieving balance, particularly with
regard to the possibility or impossibility of offsetting
emissions outside the system. An analysis of scientific
literature indexed by Web of Science showed that most
studies refer to carbon neutrality and net-zero emissions.
Considering the difference between climate and carbon
neutrality, researchers emphasise the greater
representativeness of the former concept. Thus, (Guntuka
et al., 2024) emphasise the inadequacy of achieving carbon
neutrality to effectively combat climate change, as it is
important to take other greenhouse gases into account as
well. In (Krammer, Dray, & Kdhler, 2013) it is reported that
the use of biofuels in aviation will reduce carbon emissions,
but overall greenhouse gas emissions, estimated using
GWP, will increase. We fully agree with the thesis that
carbon neutrality studies are limited in comparison with
climate neutrality, but we justify their acceptability for
studying systems in which the energy sector is the main
source of greenhouse gas emissions.

The keyword analysis revealed that research on neutrality
and net-zero emissions for urbogeosystems typically focuses
on energy, particularly renewable energy, sustainable
development, greenhouse gas emissions, including carbon
dioxide, as well as such areas as construction, transport,
health, land use, water use, and urban planning.

Research on the balance of greenhouse gases in the
urbogeosystem requires the definition of the object and
subject of the study, namely its geographical boundaries,
time frame, gases under study and emission sources. The
choice of the first three components seems to be typical,
while the problem of emission sources identification is
solved in numerous ways. Based on the consideration of
hidden greenhouse gas import and export flows, there are
four approaches to defining an urbogeosystem with net-zero
emissions: spatial, which is limited exclusively to sources of
greenhouse gas emissions and sequestration within the
geographical boundaries of the system; infrastructure, which
takes into account hidden imports of greenhouse gases in
the supply chains of key infrastructure and food systems;
consumer, which takes into account greenhouse gas
emissions in all goods and services consumed within the
urbogeosystem; and total, which adds hidden greenhouse
gas exports to the consumer approach. The choice of
approach depends on the purpose of the study and the
available data, with the infrastructure or consumer approach
usually recommended.
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Aggregating emissions data could be proceeded using
the sector-based or the consumption-based approach. The
first one means aggregation is performed by emission
source category, and the second implies the aggregation by
end user. Depending on the focus of the study, the following
approaches are distinguished: bottom-up, which uses
calculations of indicators based on data on
emission/sequestration sources in a given system, and top-
down, which involves the use of data for a larger region in
which the system is located. Another widespread method is
greenhouse gas balance investigation by land use classes.

Research into greenhouse gas balance in urbogeosystems
seems to be relevant. On one hand, there is definitely a need
to focus on big industrial centres as the most climate-negative
systems. On the other hand, it is also crucial to study small
urban systems, which can more easily achieve climate
neutrality. The lower cost of measures aimed at achieving
greenhouse gas balance for such systems increases the
probability of implementing these measures, and the possibility
of transforming them into climate-positive systems with
subsequent participation in the carbon quota market will create
additional motivation for the community to make a green
transition. In Ukraine, particular attention should be paid to
urbogeosystems that have been affected by the war, as the
principles of the green transition are easier to implement in the
process of rebuilding destroyed infrastructure than in the
restructuring of existing infrastructure.
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KNIMATUYHO HEUTPANBbHI YPEOMEOCUCTEMUWU: TEOPETUYHI 3ACAQU OOCHIMKEHHA

B cTyn. €spoiHmezpayiiiHi npoyecu eumazaroms 8id YkpaiHu dosnlydamucsk 00 iHiyiamue €C, oOHietro 3 sikux € €asponelicbkuli 3en1eHuli Kypc,
3a Memy siko2o npasume Aocsi2HeHHs1 KniMamuyYHoi HelimpanbHocmi do 2050 p. KnimamuyHa HelimpanbHicmbs ma domu4Hi 0 Hei MOHSIMMSs1 HUHi
akmueHo o62o0eoprorombcsl y ceimoeili Haykoegili cninsHomi, y eimy4u3HsiHIl Haykoeili nimepamypi makox HasieHi AocnidXeHHs i3 eka3zaHOi mema-
muku, npome gid4yyeaembcsi 6pak y3azanbHroganbHUX pobim. Y cmammi docnidxeHo meopemuyHe nidrpyHmsi eue4yeHHs1 Klnimamu4yHoi Helimpanb-
Hocmi sk 3a2anom, mak i ujodo yp6ozeocucmem 30kKpema.

M e ToAaun. OcHoeHuM Memodom € 6ibniomempuyHull aHani3 ny6nikayil, npoiHdekcoeaHux 6a3oto Web of Science Core Collection. Bi6niome-
mpuyHi daHi 6yn0 06pobsieHo MemoAoM Mepexeeo20 aHasi3y 3a O0MoOMO20t0 npo2pamHo2o0 3abesnedyeHHss VOSviewer. Ha ocHoei ompumaHux
pe3ynbmamie 6ys10 eu3Ha4eHO nepeeaxKHi HanpPsIMu O0CiOKeHb.

Pe3ynbTarTtu. BynoeusieneHo, wo 8yaneyesili HelimpanbHOCMI NpUcesi4eHo binbwe npauyb, HiX KNiMamuy4Hil HelimpansHocmi, 8 mol Yyac
SIK Hemmo-HyJiboei eUKUAU 8y2J1eyto 8U8YarOMbCS He MakK 4acmo, Ik Hemmo-HyJ1b08i UKUOU NapHUKoeux 2a3ie. Ha eidmiHy eid 3akopdoHHUX Kone2,
YKpaiHCcbKi 00CniOHUKU Yacmiwe suKkopucmosyroms MOHIMMSI KiiMamu4Hoi HelimpanbHocmi. Po3paxyHkoeum memodom 6ys1o o6r'pyHmosaHo, w0
9Ons docnidxeHb Ha pe2ioHasIbHOMY ma HayioHasIbHOMY PieHSIX 6 UKOPUCMAaHHSI KOHUenuii knimamuy4Hol HelimpansHocmi € 6inbw iHghopMamueHum,
y moli yac sk KOHUenuyis eyaneyeeoi HelimpanbHocmi Moxe 6ymu ycrniwHo eukopucmana npu 0ocnidxeHHi mux cucmeM, OCHOBHUM OXepesioM
sukudie napHUKosuUX 2a3ie 8 sIKUX eucmynae eHep2emu4HuUli cexmop.

BucHoBku. HagedeHo susHa4eHHs1 OCHOBHUX MOHSIMb Ma npoaHasi3oeaHo ix yxueaHicmb y Haykoeili nimepamypi. BusHa4yeHo KpaiHu,
8 sIkux maki 0ocnioXeHHs1 NMpPoeodsambCcsi HalibinbWw aKMueHo, MPoaHasi308aHO HanpayroeaHHs1 yKpaiHCbKUX y4YeHuX. OnucaHo Pi3HUU MiX
KniMamu4Horo HelimpasibHicmio, Hemmo-Hy/1bo8UMU 8UKUOaMUu, gyarieye8oro HelimpasibHiCM0O ma Hemmo-HyfbosuMu eukudamu syaneyro. Ha
ocHogi aHaJlisy KOMMNOHeHMHo20 cknady eukudie o6rpyHmoeaHo OoyinbHicmb eUKOpPUCMaHHSA UUX MOHAMb 3aJieXXHo eid creyugbiku docri-
OxeHHs1. OKpecrieHO OCHOBHI npo6nemu, siki nocmaroms npu eubopi o6'ekma ma npedmema AocnidxeHHs1, HagedeHo WJAXU IXHbO20 Po38'sa-
3aHHs. lpoaHanizoeaHo ocHOBHI Nidxodu Ao eu3Ha4yeHHs1 OXOrNeHHs1 Oxepen eukudie ma cekeecmpayil napHukoeux 2asie nNpu AocniOXKeHHi
yp6ozeocucmem. [ocnidxeHo 3acmocyeaHHs1 makux nidxodie y pekomeHdayissx ujodo iHeeHmapu3ayii napHukoeux 2asie. O6rpyHmoeaHo
nepcrneKkmueHicmeb 8u84eHHS KlliMamuyHoi HelimpasbHOCMI sIK 8e/TUKUX MPOMUCIIO8UX UeHmpis, mak i Heeenukux ypb6aHioeaHux cucmem, sikum
neawe docsizamu KniMmamuy4Hoi HelimpanbHocmi.

Knio4yoBi cnoBa: kniMmamu4yHa HelimpanbHicmb, yp6o2eocucmema, Hemmo-Hynboei eukudu, napHuUKoei 2a3u, 6i6rriomempuy4Hull aHani3s.
ABTOpM 3aABNSAIOTb NPO BiACYTHICTb KOHAMIKTY iHTepeciB. CnoHcopy He Bpanu yyacTi B po3pobneHHi AocnimKeHHs; y 36opi, aHanisi un
iHTepnpeTaLii AaHWX; y HANUCaHHI pykonucy; B pilleHHi Npo ny6nikaLito pesynbTaTis.

The authors declare no conflicts of interest. The funders had no role in the design of the study; in the collection, analyses or interpretation
of data; in the writing of the manuscript; in the decision to publish the results.
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BE3MNEKA, AOCTYNHICTb, KOM®OPTHICTb:
FEHAEPHUM AYOUT MICbKOIO NMPOCTOPY KMEBA

BcTyn. Micma e npocmopom iHmMeHCcUBHUX coOyiallbHO-eKOHOMIYHUX ma nonimuyYyHux e3aemModlill, y sIKux rnpocmopoei
piweHHs1 ma npaKmMuKu MiCbKO20 niiaHyeaHHsl Maromb HeoOHaKoei Hacslioku Onsi pi3HUX coyianbHUX 2pyn mewkaHuie. FeHOepHul
ayoum y micbKoMy rnpocmopi po32/1510aembCs K NpaKkmu4Ha Memoouka, ujo dac 3Mo2y cucmemMamu4yHO OUiHUMU, SIKUM YUHOM
noslimuku, npocmopoei Npakmuku ma iHgppacmpykmypa epaxoeyromsb 4Yu i2Hopyroms nompebu srodeli pizHux cmamel. BiH dae
nidcmaeu Onst po3pobKu KopuzyeanbHUXx 3axodie ma rnoJslimuk, w0 cnpsiMoeaHi Ha 3HWKeHHs1 2eHOepHux 6ap'epie y docmyni do
MicbKo20 npocmopy ma MicbKux 6naa.

MeToawu. Y docnidxeHHi eukopucmaHo Memod crnocmepexeHb, 2/ITUGUHHUX HaniecmpykmypoeaHux iHmepe'to, Mmemod
ceMaHmMuyYyHo20 oughepeHuiany, aHanis i cuHmes, epagpiyHuli Memoad.

Pe3ynbTaTtu. 3dilicHeHo oyiHKy Micbko2o npocmopy Ha npedmem loz2o 6e3neku, docmynHocmi ma KoMgopmHocmi 3a
2eHOepHOK O3HaKoK Ha npuknadi deox kelicie y micmi Kueei: xxumnoeux komnnekcie 6i3Hec- ma ekoHomknacy. BusieneHo, wo
XiHKU e6a4yaromb KoMgbopm y 3amuuwiky, 002JI9THYMoMy npocmopi, oceimiieHHi Ui 6e3neyi, modi sik 4osio8iku 6inbwe opieHMy-
rombcsl Ha Npakmuy4Hicmsb, yHKYioHanbHicmb ma koHmponb docmyny. XiHku y ceoix oyiHkax 6inbwe opieHmMoeaHi Ha Noecsk-
OdeHHull komghopm, ammocghepy 6e3neku ma dumsiHo-cimeliHi mompebu, a 4Yosnoeiku deMoHcmpyomb payioHanbHuUl nioxio 3
y3a2asibHeHO-M03UMUBHOI0 OUiHKO. Bionoeidi xiHoK i 4Yonoeikie cmeoprorome KOMIIeMeHMmapHy KapmuHy: XiHKU akyeHmyromsb
yeaz2y Ha "siKk no4yeaeuwicsi y npocmopi”, 4onoeiku — "sik ye op2aHizyeamu mexHi4yHo".

BucHoBku. BidcymHicmb 2eHOepHO20 NiOxody y MicbKOMY MnaHyeaHHi npuzeodums Ao HepieHocmell y Mob6inbHocmi,
36inbwye epasnueicmb NeeHUX 2pyn ma obmexye ixH ydacms y micbkomy xummi. HuHi e YkpaiHi eidcymHi OepxaeHi 6ydieenbHi
HopMU 3 2eHOepHOI ypbaHicmuku, momMy 3py4Hi Onis ecix micma nnaHyrombCcsi 3 ypaxyeaHHsIM makKux eumoe, sik 6e3neka, 6e3b6ap ‘ep-
Hicmb, niwoxidHa docmynHicmb ma KoMgopmHicme.

KnwoyoBi cnoBa: micmo, 2eHdepHuli aydum, micbkuli npocmip, 6e3neka, docmynHicms, komgpopmHricms, Kuie, Ykpaiva.

BcTtyn

Cy4acHi micTa € NpOCTOPOM IHTEHCUMBHUX couianbHUX,
€KOHOMIYHMX Ta NOMITUYHNX B3AEMOZIN, Y SKUX NMPOCTOPOBI
PiLLEHHS i i NPaKTUKM MICbKOrO NaHyBaHHS MalTb HEOAHa-
KOBI Hacnigkn ons pisHUX couianbHUX rpyn MeLkaHuis. Mu-
TaHHSA reHaepHOi HEPIBHOCTI y AOCTYNI 4O MICbKMX PECYPCIB,
6e3nekn nepecyBaHHs, JOCTYMHOCTI NOCMYr OCTaHHIMK fe-
CATUNITTAMW NPUBEPTAOTb 3HAYHY yBary MiKHapOAHUX iH-
CTUTYUIM i gocnigHukiB. 'eHaepHUI MENHCTPIMIHT SIK cTpa-
Teria iHTerpauii reHgepHoOi nepcnekTMBM Yy Micbke nna-
HyBaHHS HabyBae Bce 6inbLIOro 3Ha4YeHHs1 B pamkax rno-
OanbHKX iHiLiaTMB 3i cnpaBeaniMBOro Ta iHKMO3MBHOIO yp-
6aHismy (Gender Equality Action Plan, 2020).

eHaepHWn ayauT y MiCbKOMY MPOCTOPI po3rnsgaeTbes
AK MpakTU4yHa MEeTOAMKa, WO [ae 3MOry CUCTEMAaTU4HO
OLHUTK, SKUM YMHOM MPAKTUKN NMPOCTOPOBOrO NiaHyBaHHs
Ta iHdpacTpykTypa BpaxoByloTb abo irHopywTb MoTpedu
ntogew pisHoi crati Ta reHaepy. BiH aae nigctasu gns po-
3p0o0KM KOpUryBanbHUX 3axodiB Ta MONITUK, O CNPSMOBaHi
Ha 3HWKEHHA reHaepHux Gap'epiB y AOCTyni 4O MiCbKMX
6nar. OcTaHHi MeToANYHI HanpaLBaHHSA Big MiXKHapoaHNX
opraHisauin NponoHyTb CTaH4apPTU30BaHI Nigxoan 4o Npo-
BeEHHS ayauTy W iHTerpauii horo pesynbTaTiB y npouecu
NpuHATTA piweHb (Fawcett, 2023). Omxe, reHaepHUA BUMID
€ KPUTUYHO BaXkNMBMM acnekToM TpaHcdopmallii MiCbKoro
npocTopy, L0 BNMUBAE Ha Te, ik MiCTa NMaHylTbCs, PO3BU-
BalOTbCS Ta CNPUAMAIOTBLCS iXHIMU MEeLLKaHLSMM.

Mema ctatTi nonsrae B OUjiHLi MICbKOrO NpOCTOpY Ha
npegmeT 1oro 6esnekun, A4OCTYMHOCTI Ta KOMAOPTHOCTI 3a

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

reHOepHOI0 03HAKO Ha Npuknagi ABOX KenciB y MicTi Kuesi:
XuUTnosoro komnnekcy 6i3Hec-knacy "CoHsiyHa Gpama” Ta
XKWTINOBOIo KOMMIEKCy ekoHomknacy "flikorpag”.

Ozns10 nimepamypu. Ons po3ymiHHS Ta OLiHKN reHae-
PHOI PIBHOCTI Y MiCbKOMY MPOCTOPi BUKOPUCTOBYIOTb reHae-
pHuii ayguT (Gender mainstreaming..., 2019). Mig reHaep-
HUM ayanTOM y MicTax po3yMitoTb AKICHI Ta KifbKiCHI iIHCTpY-
MEHTW OUiHKM CTyneHs iHCTUTyUioHani3auii reHaepHol pis-
HOCTi y noniTukax, nporpamax, 6tomgxetax, npouecax Ta iH-
pacTpykTypi Teputopii (Quinn, 2009). MeTa reHaepHoro
ayauTy nonsrae B TOMmy, LWo6 BUSABUTY NPOranmHn, HEPIBHO-
cTi i 6ap'epn ANs pi3HMX KaTeropin MeLLKaHuiB 3a CTaTTIo,
BiKOM, Di3V4HMM CTaHOM Ta cchopmMynioBaTh KOHKPETHI pe-
KoMeHaaLii anst 3abe3neyeHHs piBHOro AOCTYNy A0 MNOCMYT i
Mmicbkoro npoctopy (Gender in development..., 1997). Kom-
NNEKCHWN reHaepHUn ayanT Aae 3MOry BUSIBUTU apXiTEKTy-
pHi, iHpacTPyKTYypHi, iHPOPMaLiiHi 1 KOMYHiKaLiliHi 6ap'-
€pw, Wo obmexyTb JOCTYN XiHOK 40 NOCAYr i NPU3BOASATL
00 iX NpsIMOI YM HENPSIMOT ANCKPUMIHaLLii, colianbHoi i3ons-
Uii Ta BMKIIOYEHHS 3 xuTTs rpomagu (Metoguka npoBe-
OEHHS KOMMNINEKCHOro reHaepHoro ayamTy..., 2020).

FeHOoepHUIA ayauT MICbKOro npocTopy nepenbavae
OLiHKY piBHs1 6e3neku, JOCTYNHOCTI Ta KOMOPTHOCTI Ans
BCIX KaTeropi MelKaHUiB 3 ypaxyBaHHAM reHaepHux
acnekTiB (puc. 1).

OuiHka pigHA 6e3nexku [oCnioXyeTbCa Yepes npuamy
CNPUNHATTS NPOCTOPY NOro kopuctyBadamu. OTxe, NovyTTs
cTpaxy Ta Hebesneku CyTTEBO BMIMBAE Ha MOBCSKAEHHE
XUTTS MiCTsIH, 6e3nocepenHbL0 abo onocepenKoBaHO 3MIHKOHUM

© Kouro6a Apocnas, NposoTap Hatanis, 2025
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IXHIO MOBEAiHKY Yy MICbKOMY NPOCTOPI, KOMM XiHKW YacTille
Bi4OalTb MnepeBary 3akpuTUM i 3axuLLleHMM Micusam Ta
YHUKaloTb 06e3niofHeHnX ByNuWLb, 3axapalleHuX napkis,
HEKOMAOPTHUX MNIoL, 0cOBNMBO y BeYipHii Yac. BoHu no-
YyyBalTbCs Hebe3neyHo nig Yac NpPorynsHoK, OBMeXylTb
cBobofly nepecyBaHHs CBOIX AiTEN y MICTi Ta 3MYyLLEHi BXK-
BaTW AOAATKOBMX 3ax0AiB 0bepexHoCTi y nybniyHnx npoc-
Topax Yepes NOCTINHUIA CTaH TPUBOTK, WO o0bmexye ocobu-
CTYy yyacTb XiHOK Y rpoMaacbkomy XuTTi micta (Tandogan,
& Ilhan, 2016). Okpim LbOro, y pi3HNX MiCbKMX MPOCTOPax He
BCi MOYyBalTbCA BaxkaHMMK, | Ha Le MOXe BNnvMBatn He
nuLwe cTatb, a BiK, eTHIYHICTb Towo (Sandstrém, Ericsson,
& Hedvall, 2024).

TEHOEPHIIT AYVIIUT
MICBKOI'O ITIPOCTOPY

Bezneka Komdopraicts

®i3HIHA JOCTYIHICTE

Puc. 1. Kputepii reHgepHoOro ayamty MiCbKoro npoctopy

3axoau 3 nigBuLLEeHHst 6e3nekn y MiCbKoMy NpPOCTOpi MO-
XyTb BKIIOYATU B ce0e OCBITNEHHSA MNILLOXIAHUX TPOTYyapiB i
MiCLIEBOCTEW, BCTAHOBIEHHS KamMep BigeOCMOCTEPEKEHHS,
MOHTaX OMyKNUX A3epkan Ta aBapiiHux TenedoHis (Yadav,
& Kumari, 2024; Women's safety audits..., 2019). OgHak go-
CWUTb Y4acToO XiHKM BMKOPWUCTOBYKOTb MICbKUIA NpOCTip BinbLu
Pi3HOMAaHITHO Ta KOMMIIEKCHO, Hi>XX YOMOBIKU, LLIO MPU3BOAUTL
[0 NoTpebu XiHOK CaMOCTIVHO crnpaBnATucs 3 npobnemamm
Oe3neku, siki He BpaxoBaHi Npu nNnaHyBaHHi micta (Yadav, &
Kumari, 2024; Women's safety audits..., 2019). Tomy gns
BpaxyBaHHsi NoTpeb 6e3nekn Ta CTBOPEHHSI MPOCTOPIB, L0
OynyTb 6e3neyHnMu Ans BCiX, BApTO BNPOBaAXyBaTW reH-
AepHO YyTnuBe Micbke nnaHyBaHHA. OTXe, KOro BiACYTHICTb
y NpoLECi NnaHyBaHHA NPU3BOAWTL 0 npobrem i3 6eane-
KOlo, O OOMeXye AOCTYM XIHOK [0 BaXnMBMX MOCHyr
i nocnnioe couianbHe | ekoHOMIYHE BUKNOYeHHs (Yadav, &
Kumari, 2024).

®izu4yHa docmynHicmb MiICbKOrO NPOCTOPY OXONe 6a-
rato CKnafoBWX i CYTTEBO BMNMBAE Ha SKICTb XUTTA. HuHI
NMOMMITKMA MICbKOrO MriaHyBaHHS, L0 HE BPaxOBYE reHAepHi
0COBNMBOCTI XUTTELQIANBHOCTI B MiCbKOMY NPOCTOpI, yCcKnaa-
HIOTb JOCTYN Pi3HMX KaTeropii MellkaHuiB Ao 6a3oBux
NOCNYr, 3HWKYIOTb MOXIMBOCTI MOBHOLIHHOIO KynbTYpPHOro
XWUTTS Ta NpOBeAEHHS A03BiNNs, HEraTUBHO BNMBAKOTh HA
3gopoB's Ta gobpobyt mictaH (Sandstrom, Ericsson &
Hedvall, 2024). OTxe, Micbke NNaHyBaHHSA Bigirpae Bupiwa-
NbHY ponb y )OpMyBaHHi MICbKOTO CepefioBuLla, B SIKOMY
MeLLKaHLi cTuKalTbea 3 npobnemamu goctyny oo nyéniy-
HUX NPOCTOPIB Yepes3 He3adoBINbHY NiLLOXiAHY iHpacTpyK-
Typy Towo (Yadav, & Kumari, 2024). 3aranom go kputepiis
i3NYHOT AOCTYMNHOCTI BIAHOCATL 3PYYHICTb Ta HasBHICTb
6e3bap'epHoi iHdpacTpykTypy (naHgycis, NidTiB TOWO), a
TakoX AOCTYMHICTb A0 MiCUpb 3aranbHOro KOPUCTYBaHHS
(Beebeejaun, 2016).

ISSN 1728-3817

HexTyBaHHs reHOepHUMM acnekTamu MiCbKOro nnaHy-
BaHHSAM NPU3BOAUTb A0 3HMKEHHS KOMGOPMHOCMI MiCb-
KOro npoctopy. TpuBanui 4ac MiCbki NpOCTOpPU MnaHyBa-
nCcsa Ta NPOEKTYBaNNCS 3 ypaxyBaHHAM KOHLIENLi NOBCSK-
[OEHHOrO XUTTS, OCHOBaHMX Ha TPaAWLiNHUX CTEPEOTUMHNX
pornisiX YONoBiKiB i XiHOK. MpoTe gisnyHa opraHisauis micb-
KMX MPOCTOpIB He BCTWrana 3a notpebdamu, Lo BUHUKANN y
pi3Hunx kopuctysauis (Pereira, & Rebelo, 2024). 3miHn coui-
anbHWX ponew y cycninbCTBi NPpUBENM A0 HOBMX OOCBIAIB Y
MICbKOMY XUTTi Ta 3anuTiB Ha HOBE, KOM(OPTHE ANs BCiX
cepegoBulle, BiAOYNocs NepeocMUCIEHHSI BUKOPUCTaHHSA
MICbKOrO MpOCTOPY 3 BpaxyBaHHAM reHAEpPHUX BigMiHHOC-
Tern noBcsakaeHHoro xuTTa (Beebeejaun, 2016). HuHi goceig
Pi3HNX KOPUCTYBaYiB MiCbKOro NPOCTOPY CYTTEBO BiApi3HA-
€TbCA B CeHci koMmdpopTy. XKiHKn, Hanpuknag, YacTile Kkopu-
CTYHOTbCSl FPOMaZACHKMM TPAHCNOPTOM i TOMY MarTb HUXKYUIA
piBEHb JOCTYNy A0 A0MY, pO6OTM UM iHLUMX NPUBATHUX MPO-
ctopiB (Lewkowitz, & Gilliland, 2025). Okpemoto cknagosoto
KOMOPTHOCTI MiCbKOrO NPOCTOPY € KOMAOPT AN nogen 3
0OMEXEHNMN MOXMMBOCTAMW NEPEMILLIEHHS, OTXe Moy 3
iHBanigHicTiO CcTUkaroTbest 3 Oap'epamu y BinbLiocTi cdep
xuTTa (Gender accessibility audit..., 2019).

Cepep iHOMKaTOpiB KOMMOPTHOCTI MiCbKOrO MpocTopy
BUAINAOTb YiTKe MapKyBaHHS Ta HAsIBHICTb BKa3iBHUKIB, BU-
OMMICTb Ta JOCTaTHIN ornsg, HasBHICTbL GaraTogyHKLioHa-
NbHUX NyGniYHMX NPOCTOpPIB 3 ypaxyBaHHAM cTaTi Ta BiKy,
HasiBHICTb NaBoK i 30H BiAMo4YuHky (Safe cities..., 2021).
KomdopTHi Micbki npocTopu matoTb ByTu BCOAM, BKIOYa-
to4M NyoniyHi NpocTopu, Taki 9K Mapku, NIoLli, Ta HaBiTb
LUKiNbHI NoaBip's, CTBOPIOKYM Ta 06CIYroByHOUM siKi O4HOYACHO
MOXKHa noninwysaTw ix 6e3nekoBun acnekT (Safe cities and
safe public..., 2019).

TpaHcnopTHi MoAeni nepecyBaHHs >iHOK rpOMaACbKUM
TPaAHCNOPTOM [OCUTb CYTTEBO BIiAPI3HAIOTHCA Bi4 YONOBI-
YMX: XKIHKM YacTO 34iNCHIOTb KOPOTLWi Noi3gkun. OgHak nna-
HyBaHHS rPOMafACbKOro TPaAHCMOPTY He 3aBXau agekBaTHO
BpaxoBye Lji 0cobnMBOCTi, WO Npu3BoaAnNTbL A0 OUCMPONOp-
Ui y HagaHHi TpaHcnopTHMX nocnyr. Lle npossngaetsca B
TOMY, LLIO XiHKW YacTille CTUKaOTbCS 3 OOMEXEHHSIM KOpU-
CTYBaHHsi rPOMaACbKUM TPAHCMOPTOM, LLO MOXE MpU3BO-
ONTW 0O nepeLuKkos OTPMMaHHIO OCBITM, JOCTYMY A0 NOCNyr
Ta npauesnawTtyBaHHs Ansa Hux (Gender best practices...,
2024). Okpim Bi3nYHMX i HaCOBUX HE3PYYHOCTEW, FPOMaACh-
KW TPAHCNOPT MOXe cnpuimaTmcs sk HebeanevHni. OTxe,
cTpax nepep 3MOYNHHICTIO Ta CeKCyarnbHUMKU JOMaraHHAM1
3MYLLYE >XiHOK 3MiHIOBATU CBO MOBEZIHKY Mif Yac noi3gok:
Hanpvknaz, nogopoXyBaTH i3 CynpoBOAOM, HE BUKOPUCTO-
BYBaTM HiYHi MapLupyT abo 30BCiM yHMKATU rpOMaiCcbKoro
TpaHcnopTy. HWi hakTopu, AKi BiALITOBXYHOTb XIHOK Bif, KO-
PUCTYBaHHsSI TPAHCMOPTOM, BKIHOHYAKOTb CTPEC, 0BMeXeHUN
JOCTyn Ta nepenoBHeHiCTb. [poTe Garato XiHOK KOpUCTY-
HOTbCS FPOMAACLKMM TPaHCNOPTOM Yepe3 obMexeHi di3nyHi
ab0 ¢hiHaHCOBI MOXITMBOCTI BUKOPUCTAHHS iHLLNX BUAIB TpaHC-
NnopTy, TakmMx sIK NpMBaTHi aBTOMOGINI, Takci, MOTOLMKINN Yun
Benocuneam (Yossa, Kim, Pojani, & Sipe, 2023). O6mexeHa
[OOCTYNHICTb FPOMaZICbKOro TPaHCMNOPTY TakoX NoB'A3aHa 3
BiACYTHiCTI0 6e3neyHoi niloxigHoi iHppacTpykTypu, Lo 0b-
Mexye MobinbHicTb. Hanpuknag, xiHkv piglue xoasTb Nillku
abo KOpUCTYHTbCS Benocunegamu vepes npobnemn 6es-
neku Ta HeJoCTaTHIO niwoxigHy iHpacTpykTypy (Yadav, &
Kumari, 2023).

o6 yHUKHYTV umx npobnem, BaXMBO € 3any4veHicTb
YOOBIKiB O 03HANOMITEHHS 3 reHAEPHUMM OCOBNMBOCTAMM
BMKOpUCTaHHSA Micbkoro npoctopy (Guidelines to mainstream
gender..., 2021). NepcnekTnBN CTBOPEHHS reHaepHo crnpa-
BEAMBOro Micta nepenbayarTb 3anyyvyeHHsi rpomaan [o
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nnaHyBaHHs1 MiCbKOro MPOCTOPY, 0COGNUBO XIHOK | Bpa3nu-
BWX rpyn, iHTerpawito reHaepHoi NepcneKkTMBM Ha BCIX eTa-
nax MpOEKTYBaHHS, pearnisauii Ta MOHITOPUHIY MICbKUX
NPOEKTIB, @ TaKoX NPOBEeAEHHS HaBYanbHMUX Nporpam i Tpe-
HiHriB ONsi NpeacTaBHMKIB MicLEBOi Bnagn Ta ypOaHicTiB
LLIOA0 BaXIMBOCTI BpaxyBaHHSA reHaepHux acnekris. Lie nae
3Mory cTtBoptoBaTu 6e3nevHe, OOCTyMHE Ta KOMOPTHE
Micbke cepenoBuLLe, sike BiaNoBiaae notpebam pisHUX rpyn
HaceneHHs i cnpusie 3abe3neyveHHIo piBHUX NpaB i MOXNu-
BOCTEW ANS BCiX MELLKaHLB.

MeToau

[ns 30inCHEHHA reHOepHOro BUMIPY MICBLKOro nNpocTopy
B MicTi KueBi 6yno obpaHo ABa TUNM KelciB 3a 03Hakamu
Knacy utna Ta nepiogy 6yaisHuuTBa. s OUiHKM MiCbKOro
npocTopy Ha npegmeT noro 6e3neku, AOCTYNHOCTI Ta KOM-
(POPTHOCTI 3a reHAEePHOIO 03HaKOK Byno NpoBeaeHO HariB-
CTPYKTYpOBaHi iHTEPB'I0 3 MELLKaHLSAMU KOXHOTO XUTMOBOrO
KOMNMekcy, 30kpema cim iHTeps'to 3 mewwkaHusammn KK "Co-
Ha4yHa Bbpama" Ta cim iHTeps'to 3 mewkaHuammn KK "Jliko-
Mpag". IHTepB'to NMpoOBOAMNUCH i3 PECMOHOEHTaMu pPi3HOT
cTarTi, BiKy, cimenHoro ctaHy. LicTb iHTepB'to y KK "CoHsuHa
Bpama" 6yno B3siTo y ciMelrHux nap.

HaniBcTpykTypoBaHi rmMMOWHHI iHTEPB't0 3 MeLLKaHUsIMK 06-
paHux XK BKnoYanu Taki IUTaHHs 3a TeMaTu4HUMK Briokamu:

Briok 6e3neka: Bu 6 xoTinu, 1wo6 XXK 6yB 3akputum i BXig
Ha TepuTopito OyB NuLLe 3a Nponyckamm (MOSACHITE YOMY Tak
un Hi)? Axkwo no Teputopii KK BCcTaHOBNEHi Bioeokamepu
NMOBCIOAHO — Lie Bac ApaTyBaTMMe 4u Hi i Yomy? Akum mae
OyTun ocBiTNeHHs Ha TepuTopii )KK? Hackinbkn 6e3neyHo Bu
noyyeaeTechb y cBoeMy XK'y TemHy nopy nobun?

Brnok ghizudHa docmynHicme nocrye: Y KK B goctaTHbo
3aknagis, WO HagaloTb 6a30Bi OCBITHI Ta MeaWYHi nocnyry i
4YM OOCTaTHBO TakuX 3aknagis y pagiyci 15 xB8 niwoxigHoi Ao-
CTYNHOCTI Bi BaLLOro MicLs NPoXMBaHHA? Yn HasiBHI B OO-
cTaTHin kinbkocTi B 2KK 3aknagu ans npoBefeHHs JO3BinNs i
4YM OOCTaTHBO TaKkMX 3aknagis B pagiyci 15 xB niwoxiaHoi Ao-
CTYNHOCTI Big Baworo micusa npoxuBaHHA? CKinbku Yacy Bu
BUTpavaeTe LOAHSA Ha LMsAX A0 i Bif 3aknafiB 3 OTpMMaHHs
pi3HUX BMAIB Nocnyr? Ak 4acTo BU KOpPUCTYeTeCs NyonivHUMm
npoctopamu y ceoemy KK um nopyd i yomy? Yn BpaxoByoTb
ny6niyHi npoctopu y XKK noTtpebu pisHux rpyn nrogen?

Brok komgpopmricms: Yn € npoctip KK komdopTHUM
ANs niwoxo[iB pi3Hoi cTaTi, BiKy i Yyomy? Yn gpaTyloTb Bac
HasBHICTb CXOAiB, NOraHi TpoTyapw, HEAONYTi BXiAHI rpynu B
nig'isgn? Yun goctatHbo B XKK BynnyHMx mebnis i um Bigno-
BiJaloTb BOHM NOTpebam pi3HMX rpyn MeLuKaHLUiB?

Briok epomadcbkuli mpaHcrnopm: $K 4acTo BUM KOPUCTY-
€TeCb rpoOMaZiCbKMM TPaHCMNOPTOM i Yomy? Yn kopucTyeTech
ANs Noi3aoK No MiCTy BNacHWM aBTo i YoMy?

Bbrnok nepcnekmusu: Lo 6 BM XOTiNM 3aMiHUTK Y NpoCTOPi
KK, w06 BiH cTaB 6inbLu KOMOPTHMM A1 BCiX MELLKaHLiB?

[N ouiHKn CNPUNHATTS KOMMPOPTHOCTI NPOXMBaHHSA Y
XUTNOBUX KOMMMekcax Oyno BMKOPUCTaAHO METon CemaH-
TUYHOro AndpepeHuiany, 3okpema, pecnoHgeHTam 6yno 3a-
NPOMOHOBAHO 3AJIMCHUTM OUiHKY B Ganax 3a napamu aH-
TOHiMiB: 6e3ne4Hun — Hebe3neyHnin, KOMOPTHUIN — HE3PYY-
HWIA, 3pO3yMiNniA ANsl OPiEHTYBaHHSA B MPOCTOPi — CKNaaHun
ONS OPIEHTYBaHHS B NPOCTOPI, APYXHIN AN BCIX — BOPOXUI
Ans Bcix, npusabnuenii — He NpnBabnMenn.

PesynbTtaTtun

Kenc XK "CoHsauyHa Bpama"

ByaiBHMUTBO XUTNOBOro KOMMMeKcy kKomnaieo "TMM"
3pivicHioBanocst y 2007—2017 pp., xo4a oaunH 6yAMHOK 3anu-
wmnecs HepobynosaHuM. Komnnekc cknagaetbest 3 14 xut-
noBux OyauHKIB Ta ABOX OdpicHMX crnopyd, NMOBEPXOBICTb
sAknx BapitoeTbes Big 10 4o 19 nosepxiB, Y AKX XUTMO MNO-
3uuioHyeTbesa sk GidHec-knacy. KoHuenuis komnnekcy pea-
nizoBaHa 3a NpMHUUNoMm "micto B MicTi", Lo nepenbavae Ha-
SIBHICTb yCiX HeOOXigHMX cepBiciB 6e3nocepegHbO Ha Tepu-
Topii 2)KK. TyT npautoioTe NpUBaTHUN OUTAYUA CafoK, LKona
iHO3eMHMX MOB, CynepmapKeT, NMpoAYyKTOBi MarasuHu, an-
TEeKW, MeANYHI KMiHiKKn, canoHu Kpacu, kadge, pectopaH, Bia-
fineHHs 6aHkKy, XiMUnCTKM Towo. [INa BiANOYMHKY Ta aKTUB-
HOro [03Binnsa nepeadaveHo naHawWadgTHUIA NapK 3 COHsY-
HUM FTOOAMHHUKOM, OMTAYI Ta CNOPTMBHI MangaHumnkn. Kom-
nMeKkc TakoX mMae Nig3eMHUA NapKiHr, SKUA B yMOBaXx BiiHU
BMKOPUCTOBYETLCA SK YKPUTTS, LiNoaoboBy OXOPOHY Ta Bi-
neocnocTtepexeHHs. TobTo nepeBaroto koHuenuii KK "mi-
CTO B MICTi" € aBTOHOMHICTb, AOCTYMHICTb YCiX HEOOXiaHMX
nocnyr, 6e3neka Ta komcopT Ansa mewwkaHuis. Cepen Heno-
NiKiB MOXHa Big3HAYMTK NepeBaHTaXXEHHSA TepuTopil Yepes
BENUKY KiNnbKiCTb MeLLKaHLiB Ta 06MeXeHICTb MpocTopy Ans
noAanbLUIOro po3BUTKY, @ TAKOX 3HAYHY aBTOMODGINbHY 3a-
BaHTaxeHIiCTb sik camoro XK, Tak i TpaH3uTHy 3aBaHTaxe-
HicTb Bynumui KOnii 3gaHOBCBKOI, Ae BiH po3TalLlOBaHMWIA.

PostawyBaHHa  kuTtrnoBoro  komnnekcy "CoHsiyHa
Bpama" B noegHaHHi 3 6GnnsbKicTio METPO (A0 CTaHLii MeTpo
"BucTaBKkOBMI LIEHTP" MOXHa OiNTu Milikyn nNpubnmsHo 3a
10 xB) Ta TpaHCMOPTHWUX MarictTpanen 3abesnedye rapHy
TPaHCNOPTHY AOCTYMHICTb i 3pYYHICTb AN WOAEHHUX Noi3-
0OK MiCTOM Ana MellkaHuiB. Komnnekc po3tawoBaHuii no-
pyy i3 BOHI Ta ctyaeHTCbkMM micTeukom KniBcbKkoro Hauio-
HanbHOro yHiBepcuTeTy imeHi Tapaca LleByeHka, wo 3abes-
neyvye OOCTYN OO peKkpeauinHUX Ta OCBITHIX 30H Y MexXax ni-
Wwoi goctynHocTi (puc. 2). Jo cTaHuii meTpo "BuctaBkoBui
LEeHTP" MOXHa AinTv nilkm npubnmaHo 3a 10 x8, nopyy npo-
XOAMTb MapLUpyT aBTobycy, Wo pobutb TpaHCNOPTHY AoC-
TYMHICTb AOBOSIi 3pYYHOLO.

Puc. 2. 3a6ynoBa Ta cyciacbke postawyBaHHA XK "CoHssuHa Bpama" (cpoTo H. MpoBoTap)
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

MewkaHui XK "CoHauHa Bpama" 3aranom ouiHunu csin
KOMMMEKC NO3NTUBHO, LLIO BKa3ye Ha MOro rapHi apxiTeKkTypHi
AKocCTi Ta Gnaroyctpin (Tabn. 1). Yci pecnoHOeHTH ouiHunn
6e3neky Ta komopTHICTb B KK BUCOKMMYK NO3UTUBHMMM Ba-
namu, ofHak y BignoBigax LWOAO 3pO3yMiSioCTi AS OpPiEHTY-

BaHHS y NMPOCTOpPi € po3biXHOCTI: OOHI pecrnoHOeHTV BBaxa-
I0Tb MIOr0 3pO3YyMINMM Arsi OPIEHTYBAHHS, iHLLIi BUCTaBUNU He-
ratveHi 6anu, 3acsiguMBLUM CKNagHICTb OPIEHTYBaHHS Y Npo-
ctopi B XK. Yci pecnoHgeHTn cnpuimMatoTb KK "CoHsuHa
Bpama" y po3gini iMmigx ApyxHiM ons BCiX Ta NpuBabnvBum.

Ta6bnuuys 1

OuiHka mewkaHusimu komdopTHocTi npoxuBaHHsa y XK "CoHsiuna Bpama™ MmeTogom cemaHTU4HOro AndpepeHuiany

OuiHka B 6anax
XapakTtepucTtuku no3uTUBHA HeraTuBHa XapakTtepuctuku
3 [2]1]1]-2]-8
BE3MEKA
+ ++
6e3neyHumn ++ Hebe3ne4yHum
++
KOM®OPTHICTb
++ ++
KOMOpPTHUM ++ He3pyYHUM
+
3po3yMminumn Ansi OpieHTYBaHHs B npocTopi | + + ++ ++ CKnagHWii AN OpiEHTYBaHHA B NPOCTOPI
IMIAK
. . + ++ | ++ - .
APYXHIN anA Bcix + BOPOXUI ANA BCiX
N ++ | ++ .
npuBaénueumn - . HenpuBabnueumn

AHani3 npoBegeHUX HaMiBCTPYKTYpOBaHUX iHTEpB'0 3
MewkaHusamu XKK "ConsuHa Bpama" 6yno 3gificHeHo 3a Te-
MaTU4HUMU BIIOKaMMu.

Be3sneka ma koHmposnbs docmyny. PecnoHaeHTu Bu-
cnoeununcst Npo notpedy B 3akpuTocTi KK ansa 6e3neku i kom-
OopTYy NPOXMBaHHS, ogHak Oyna BUCINOBMNEHa AyMKa i Loao
noTpebu 1horo BiOKpUTOCTI: "mepumopisi € mpaH3UmHoro, Ha
Cb0200HI mym Hemae Hebesreku 0ns mewkaHuyie" (CB02,
YonoBiK). Y CiMeNHWX napax yci 3aranom TakoX BUCMOBUMMCS
Ha kopucTb 3akpuToi TepuTopii KK. [Npn LibOMy XiHKV aKueH-
TyBanu Ha 6e3newj AiTen Ta YUCTOTI NOABIP'A, ToAi SK Yono-
BiKM HaronoLuyBanu Ha KOHTPONi Ta paLioHanbHOCTI:

"Konu mepumopisi 3akpuma, mo 6esneyHiwe, MeHwe
cmimms, i imu Moxyms sinbHiwe aynamu” (CB01, xiHka).

"Sakpuma mepumopisi 3abesnedyye nopssi0oK i Kom-
opm, MewkKaHyi niamsme Yumarsii Kowmu, moMy Maromb
npaso Ha KoHmpornsosaHul npocmip" (CB03a, Yonosik).

Yci pecnoHOeHTU BUCNOBUNUCA NpO Te, WO Bigeoka-
Mepu He OpaTyloTb, a nuwe cnpusaoTs 6esnedi. LLogo Bna-
cHe XK "CoHsiuHa Bpama", 1o "30aemsbcs, wo ix we mano”
(CB04, xiHka).

Bci pecnoHaeHTn 3inwnnca Ha Aymui, Wo BCsl TepuTopid
KK mae 6yTv nobpe ocitneHow. OgHak xiHku GinbLue nig-
KpecnioBanu acnekt 6e3neku, a YornosikM 3BepTanu yesary
Ha TEXHIYHi T8 EKOHOMIYHI piLUEHHS:

"OceimneHHs1 NoguHHe bymu eHepeoowadHum, i3 dam-
yukamu pyxy" (Cb01a, 4onoBik), "8Ho4i 80OHO MOXe 6ymu
subipkosum i MmeHw sickpasum" (CB04a, yonosik).

BiguyTTsi 6e3neku B TeMHy nopy nobu B mexax XK >xiHku
ONUCYIOTb, aKLEHTYIoUN yBary Ha NeBHUI HECMNOKiW, Toai K
YOMOBIKM BUCIOBIIOIOTL YNEBHEHICTb Yy Ge3neui 3aBasiku
OXOpPOHi N Kamepam:

"Y memHy nopy Aobu nodysarocsi deuwo0 HECMOKIUHO,
adxxe mepumopis He 3aKkpuma, a oceimsneHHs 3anuwae ba-
xamu kpawozo" (CB04, xiHka).

"A6comromHo 6es3nedyHo, npaure oxopoHa" (CB03a,
YOrnoBIK).

®isuyHa docmynHicmb nocye. MNpw ouiHui i3n4HOI
[OOCTYNHOCTI NOCAYr PECMOHAEHTY 3ayBaXWmK, LLO Y MexXax
15-XBMAMHHOT AOCTYMHOCTI AOCTaTHBO 3aKnagiB MeauyHoro

ISSN 1728-3817

o6cnyroByBaHHsi Ta NpoBefAeHHst Ao3BinnsA. OgHak okpemo
BOHMW BUAINWUMAM OOCTYMHICTb KOMYHaNbHUX 3aknagis Ta Big-
CYTHICTb HEODXIiAHUX OCBITHIX 3aknagis:

"ObmexeHa KinbKicmb, 8i0CymHicmb Mopy4y KOMyHarslb-
Hux 3aknadig” (CB02, 4onosik).

"MeduyHux 3aknadie 8 camomy XKK i nopyy docmamHso,
wo He ckaxew rpo oceimHi" (CB03, XiHka).

My6niyHMMKn npoctopammn y ceoemy XK kopuctyroTbes
BCi PECMOHAEHTW, ane 3 Pi3HOI 4acTOTO (HE BUKIIOYEHO,
LLIO MPUYMUHOIO LbOro MoXe ByTu pidHe po3yMiHHAX nyGniy-
HWX NPOCTOPIB):

"LJoOHS. ... Ori1 8eYipHiX ma paHKO8UX MPO_YNSIHOK SIK
cami, mak i 3 cobakor" (CB01a, 4onosik).

"He dyxe yacmo, ... y 8UxiOHi 3a3guyali Mpo8ooXy mam
651u3bk0 200uHU" (CB01, xiHKa).

Y nuTaHHi BATPAT Yacy [0 3aknagiB OTpMMaHHS nocnyr
pPecrnoHAeHTW HasBanu pPisHi LMdpK, OTXKE XiHKM BUTpaya-
10Tb GinbLue Yacy (6nmabko 30 xB), a Yonosikn 10—-15 xB.

OkpeMi peCnoHAEeHTM BBaXatoTb, LU0 Ny6nivHi npocTopur
y KK BpaxoByloTb NoTpebu pi3HMX rpyn HacerneHHs, oaHak
"30eb6inbwozo opieHmosaHri Ha dimel pizHoeo eiky" (CB01,
XiHka). BinbLicTb e pecnoHOEeHTIB BBaXae, WO ny6nidHi
npoctopu y "CoHsvHin Bpami" He BpaxoByloTb NoTpebu BCix
rpyn HaceneHHs:

"He epaxosytoms... nuwe 0nsi 6i0no4yuHky Oimed ma
Mamycb 3 8i3o4kamu, a 05151 iHWOi 8ikoeoi kamezopii nodel
makux rpocmopie mMasio, wob 8idrnoyumu y muwi 3 KHU20H
8 pykax" (Cb04a, 4onogik).

Aki BigMiHHOCTI Bynu y BIigNoBigAX XIHOK i YonoBikiB?
>KiHku Bia3Hayanu npobnemu 3 ocBiTHIMKM 3aknagamu, a Yo-
noBikn Ginblue CXunbHi BBaXKaTW HasiBHI cepsicu goctar-
HiMu. XKiHKM HaronowlyBanu Ha HecTadi nybniyHux npo-
CTOpiB ANS AiTen i TMXOro BiAMOYMHKY, BOOHOYAC YOMOBIKN
nigkpecntosanu iX pisSHOMaHITHICTb:

"Samano Oumsayux maldaH4qukie, MiOMiMKU 8UMYWEHI
epamucs 6ins kas'apeHb qyu anmek” (Cb04, xiHka).

"€ cnopmueHi U dumsyi malidaH4Yyuku, Kaghe, ckeepu —
3azanom docmamHbo" (CB03a, 4Yonosik).

Komgpopmuicmb npocmopy. oo nutaHHA KoMm-
dopTy npoctopy KK yci pecnoHAeHTH 3iNWnmcs Ha aymui,
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O MPOCTIP XXMTMOBOrO KOMMIEKCY CTBOPEHWUA TakMM 4u-
HOM, LWO6 GyTn MakcumanbHO KOMOpPTHUM i 6e3nedyHum
Ans niwoxopais 6yab-akoi cTati Ta Biky. XKiHkn Oynu yyTnu-
BilLi 4O AeTanen NoBCSKAEHHOIO KOPUCTYBaHHS, @ YOJOBIKM
OinbLIoo Mipoto faBanu 3aranbHy NO3UTUBHY OLHKY:

"Tpomyapu 3aliHsimi asmigkamu, mebsiig 3amaro, cxodu
He3py4Hi Ons nimHix model” (CB01, xiHka).

"lpocmip KomghopmHul, yce enawmosye, nompibeH
nuwe doensd" (CB04a, Yonosik).

[yMK/ pecrnoHOeHTIB po3ainMnuch i B NUTaHHi Npo By-
NUYHI Mebni: "ix kinbkicmbs HedocmamHs, 80HU HE 06HI-
cmio sidnosidaromb nompebam pi3HUX 2pyn MewkKaHuig"
(CB01, xiHka), "synuyHi Mebni aucmaensitome MOCe30HHO
8/1aCHUKU Kag'sipeHb, arne ix Marno, 80HU He 3pyyHi 0ns 8i-
onoyuHky" (CB04, xiHka), BoHW "€ 8 docmammHil Kinskocmi"
(CB01a, Yonosik).

TpaHcriopm. HesBaxatoun Ha Te, WO B KOXHIN CIM'T €
aBTOMObinb, PeCrnoHAEHTU KOPUCTYIOTLCA METPO AK rpOMag-
CbKMM TPaHCMNOPTOM Yepes NOro 3py4YHiCTb Ta WBUAKICTb:

"Matke W00Hs1 KOpUCMyrCb MEmMpPO — 3py4Ho, bes 3a-
mopig" (Cb04a, 4yonogik).

ABTOMOGINEM PECNOHAEHTN NEPEBAXXHO BUKOPUCTOBYHOTb
Ha BUXiOHWUX, AN Aanekux noisgok. OgHak € M Ti, XTo Kopu-
CTyeTbCA aBTOMOOINEM nocTiiHO, 60 Ue He npuB'sA3ye [0
rpadpiky rpoMaCcbKoro TpaHCnopTy, "e/1acHUM asmo 3pyyHilie
i Oeweswe" (Cb04a, yonosik), "ane npobnemoro € 3amopu U
sidcymHicme micup Orisi napkysaHHs" (CB03, xiHka).

TMpono3uyii wjodo noninweHHs1. Y NUTaHHi NoNinLWeHHs
KoMdbopTHOCTI npoxuBaHHA y XK aymkum pecnoHaeHTiB
po3ainunucs, i BOHM BUCNOBUNNCSA 3 Pi3HUX Nornsgis: 36inb-
LWNTW KiNbKICTb BYNMYHUX MebniB, 3abe3neyntn 3aKpuTun
OOCTYyn Ha TepuTopilo, a TakoX Moninwutu SKicTb
OCBITNEHHs; obnawTysaTn HegobyaoBy, sika BUXOAUTb OO
Bynuui KOnii 3gaHoBcbKoi, opraHisyBaTu HopMasnbHy poboTy
0o6cnyroBylo4oi KOMNaHii; BY4aCHO NPOBOAUTM PEMOHTHI po-
60711 i ronosHe — 3po6utn XKK 3akpuTm; nposoanTu GinbLue
3axofiB ANs rypTyBaHHA MELUKaHLUiB, 3MEHLIUTU BENUKY

KinbKicTb aBTOMOGINiB y ABopi. BogHouyac iHkU akueHTy-
Banu GinbLue yBarn Ha GnaroycTpoi TepuTopii, a YoNoBIKN —
Ha TEXHIYHMX | NPaKTUYHUX PILLEHHAX:

"Xominocsi 6 6inbwe 3ereHuUx 30H, Mebig, obrawmy-
eamu Oumsyi U criopmueHi malidaH4YuKu, 3akpumu mepu-
mopito" (CB03, xiHka).

"3akpumuti dsip, binblwie napKysansHUX Micub, obrawmy-
gamu Hedobydosu, uiob He ncysanu euensid Komrmekcy"
(CB04a, yonosik).

3aranom BignoBigi XiHOK Pi3HOro BiKy i CiMeWHoro cra-
Tycy GinbLIOK Mipto BigoOpaXkanu emMoLinHO-4yTnMBe CTaB-
NIEHHS 00 TepuTopii MPOXUBAHHA. XXUTNOBUI KOMMIEKC
BOHWM CMpuUiMalTb 4Yepe3 MNpusMy LOAEHHOro KOPWUCTY-
BaHHS: HaACKiNbKM KOMGOPTHO TynsTv 3 AiTbMU, 4n gobpe
OCBiTINIEHa TepUTOPIs, Y1 BiavyBaeTbca Oe3neka y BevipHil
yac. Yonosiku posrnaganu npocTip KK yepes npuamy edek-
TUBHOCTI, (PYHKLiOHanNsLHOCTI Ta BnopsakoBaHocTi. [Ana Hux
Oesneka o3Hayae He aTMocdepy, a CUCTEMY KOHTPOIHO: OXO-
poHa, wnarbaym, Bigeokamepu, napkyBaHHS.

Kenc XK "Niko-I'pag”

3abynoBa >xutnoeoro komnrekcy "fliko-Mpag" komna-
Hieto "JTiko-XongiHr" posnoyvanacsa HanpukiHui 1990-X pokiB i
TpuBae CbOroAHi. 3aranom KoMnnekc cknagaeTscs 3 27 ba-
raTonoeepxoBux OydiBenb pi3HOi NnoBepxoBoCTi (Bid 5 Ao
16 noeepxis), a HoBa 4epra "LIKO-GRAD Perfect Town"
BKMoYae N'aTb OyauHkiB no 23 nosepxu. KUTNOBUA KOM-
nnekc NpeacTaBneHni pPis3HMMM Krnacamm XUTna: OCHOBHUMN
macue XKK "Mliko-Ipag" Ta XKK "Miko-I'pag 3" HanexaTb Oo
eKoHomknacy, Toai sk Hoa yepra "LIKO-GRAD Perfect
Town" knacudikyeTbcst Ak KoM opT-Knac.

Komnnekc peanisoBaHo 3a KoHLenuieto "MiCTo B MicTi", LLO
nepenbavae HasiBHICTb iHPaCTPyKTypu: Ha TepuTopii po3Ta-
LLIOBaHI MarasvHu, KaB'sipHi, kadpe, pectopaHu, BigaineHHs 6a-
HKiB, CNOPTMBHI 3aKnaau, CNOpTUBHI MangaH4ukK, PisHOMaHITHI
MeaOW4Hi 3aKnagu, anTeku, LeHTpU PO3BUTKY OiTeRn, AUTSYi ca-
KW, LeHTpm TBopYOCTi, Teatp "OcoburcTocTi", LLKONM BUBHEHHS
iHO3eMHUX MOB, NPVBATHI LLKONW TOLLO (puc. 3).

Puc. 3. NMpocTopu noBcsakaeHHux npakTuk B KK "liko-I'paa” (poto H. MpoBoTap)
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[ns BiANOYMHKY Ta aKTUBHOroO AO3BINMsS TYT € BNacHWUi
napk, nopsig 3 Ak1MM po3MiLLeHi Aea o3epa, Beno- Ta birosi fo-
pi>XKKM, Kinbka cobopiB. KoHuenuia "micto B MicTi" gae amory
MeLUKaHUAM OTpuMyBaTh BinbLuicTe HEOOXigHWMX mocnyr Ha
TepuUTOpIi KOMNIEKCY, 3MEHLLYIO4YM NOTPeby y TpMBanumx nois-
OKax Ta niaBuLLYyYM 3aranbHUi KOMGOPT NPOXMBaHHS.

YKNTnosuit KOMNNEKC Mae BUCOKUIA PiBEHb TPAHCNOPTHOI
[OOCTYMNHOCTI, 30Kpema, 3a paxyHoK Toro, Lo Mnopyy po3Tta-
woBaHi Tpu cTtaHuii meTpo ("Bacunbkiscbka”, "Inogpom" ta
"BuctaBkoBuii LieHTp").

MewkaHui ouiHtotoTb XKK "Jliko-I'pag" no3anTuseHoO, Wo
CBiAYMTb NPO MOro 3pYyYHIiCTb Ta KOMOPTHICTL (Tabn. 2).
OTxe, ycCi pecnoHAeHTH ouiHunn 6esneky Ta komdopT-
HicTb KK nosntmBHO 3 nepearoto +2 6anis. OgHak oui-
HKa 3pO3yMifocCTi NPOCTOPY AN OpiEHTYBaHHSA pi3Ha: BiA
+3 6ann go —1 6an, wWo BKa3dye Ha pi3Hi nNoTpebu Ta
CNPUAHATTA MelUKaHUiB. Takox yci pecnoHAeHTU Cnpuii-
matoTb XKK "fliko-Mpag" y HomiHaUil iMidx OpyxXHiM ans
BCiX Ta npuBabnmeum.

Ta6bnuuys 2

OuiHka mMewkKaHUsiMu KomdopTHocTi npoxuBaHHsa Y XK "liko-M'pan" meToaomM cemaHTu4YHOro audpepeHuiany

OuiHka B 6anax

3pO3yMinui AnsA OpieHTYBaHHA B NPOCTOPI +

XapaKkTepucTuku nosntneHa HeratusBHa XapaKkTepucTuku
3|21 [-1[]-2]-3
BE3MNEKA
. ++ ++ + .
6e3neyHUn + HebGe3neyHun
KOM®OPTHICTb
. ++ ++ | ++ .
KOMOPTHUMN . He3pYy4HUMn
++ + +

CKNnagHui Ansi opicHTYBaHHA B NPOCTOPi

IMIAX

. . ++ | ++ | ++
OPYXHiN ans Bcix

BOPOXWUN ANA BCix

++ ++ | +
+ +

npusBaénueumn

HenpuBabnuBumn

3a pesynbTatamu MpoBeAEHUX HaNiBCTPYKTYpPOBaHUX
iHTepB'to 3 MewkaHusamu XKK "Miko-Mpag" 3pobneHo psg
BMCHOBKIB 3@ TEMaTU4HNMK Grokamu.

Be3neka ma koHmpone docmyny. lono 3akputocTi
KK gymkm pecnoHgeHTiB posginunuck. [NepeBaxHa 4ac-
TWHa PECMOHAEHTIB BBaXatoTb, Lo XKK mae ByTu Bigkputnm
abo 3aKkpUTMM nuLLe B HiYHWI Yac Aoow.

"3akpumicmeb i 8i020podxKeHicmb 8i0 IHWUX MewKaHuie
Mmicma He cripusie CmeopeHHI0 ammocgepu dobpocyciocmea,
He 06'e0Hye mewkaHyig" (J101, xiHka).

"... mpusae giliHa, a Ha mepumopii € nid3emHul nap-
KiHe, Kydu mae 6ymu ginbHut docmyn nocmitiHo 0rs ecix"
(J106, xiHka).

Y TOW e 4ac yacTMHa pPecrnoHAEHTIB BBaXKaloTb 3aKpu-
TicTb 2KK HeobxigHot, TOMY WO ue nigBuLLye 6e3neky meLu-
KaHUiB, YHEMOXNMWBMIOE MOTPAMMsHHA Ha TepuTopilo
KK cTOpOHHIX ntogew Ta MalUvH i3 cycigHix 6yanHkiB.

LLlono HasBHOCTI Bigeokamep, TO BCi peCcrnoHAEeHTU 40
LibOro NocTaBUNMNCSt MO3UTUBHO, aJxXe BOHW "doromazamb
KOHMpoeamu rnapKyeaHHs1 MalwuH i 3arnobieamu OpibHUM
kpadixkam" (N04a, yonosik). OgHaK YacTMHa BKa3ana Ha Te,
wo ue "6yde cmeoprosamu ymMo8U, 3a SKUX 8UHUKamume
8iduymmsi nmocmitiHoeo cmexeHHs" (1102, yonosik). LWoao
OCBITNIEHHSI PECMOHAEHTM BUCMNOBUMCS Npo Te, wo B KK €
notpeba KpaLyoro OCBiTNEHHS.

BapTo 3ayBauTu, LLIO XKIHKM MigKpecnoBany 3HayYeHHs
BileocnocTepexeHHs ANs 3aXUCTy AiTe, a YonoBiku pobunu
aKLEHT Ha NPaKTUYHOMY acreKTi — KOHTPOri aBToMobiniB:

"Bideokamepu dodaromb 8id4yymmsi 6e3neku: 8UOHO, Xmo
3axo0umb Ha mepumopito, Xmo 2ynsie Ha Qumsiyux mMaldaH-
qukax, i 3azanom ye OucyurniHye moded" (J104, xiHka).

"Bakpumud 08ip ... 3pobus bu napkyeaHHs binbw 3py4d-
Hum Ons Hac" (J104a, YonoBik).

Oymkn pecnoHgeHTiB wono 6esnekn y ceoemy XK'y Te-
MHY nopy Ao6u po3ginunucs. Bynv BUCNOBNEHI pi3Hi AyMKK:

"[Nouysatocb dosorii 6e3neyHo, ane xominock bu binbwe
oceimneHHs" (1104a, 4onosik).
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"[losorni 6e3rnieyHo, ane € OinsiHKU, SIKi He oceimisito-
rombcsi | mam Hebe3rneyHo 3 roansady HepieHUX mpomyapie
3 "Oipkamu", nepenadie sucomu, 6ap'epig" (J101, xiHka).

Y nuTaHHi Big4yTTS 6e3neku B TEMHWUI Yac Aobu 4o-
NOBIKM B OCHOBHOMY (pOKyCyBanucs Ha aktax, XiHkM — Ha
BiAYyTTi Ccy6'eKTMBHOI Ge3nekn.

®izu4Ha docmynHicmb nocnaye. MNpy ouiHui disnyHoT
[OOCTYNHOCTI Pi3HMX BMAIB MOCNYr PECMOHAEHTY 3ayBaXurnu,
Lo B MexXax 15-XBUIMMHHOI AOCTYMNHOCTI AOCTaTHLO 3akna-
4iB MeanyHoro obcnyroByBaHHS Ta NPOBEAEHHS [03BiNms.
OpHak OCBIiTHIX 3aknagiB HegocTaTHbO, ToMy "6azamo Oi-
mel xo0amb 00 WKin, sKi po3amawosaHi He briu3bKo | He
crionyyeHi mparcriopmom 3 XKK, momy dosodumscs dimel
WoOHs1 8o3umu enacHumu asmomobinamu” (N01, xiHka).
BogHouyac pecnoHoeHTV 3ayBaxunu, LWo"mpusamHux 3a-
Knadie Hadnuwiok ik oceimHix, mak i meduyHux" (102, vo-
noBiK) i "HUMU Kopucmyombcs nuwe okpemi mewkaHui KK
yepes 8UCOKi YiHU Ha rocnyau" (101, xiHka).

My6niyHMMK npocTopamu y cBoemy KK Bci pecnoHae-
HTW KOPUCTYIOTbCA WoaHs. [1po3Byyana aymka i npo Te, Wo
"xominocsa 6 mamu 6inss oMy HegesuKul 3amuuwHul napx,
0e MOXHa CrokilHO npo2ynsmucsi 3 POOUHO, MOpyYq €
03epo, arne mam 6pyOHO ma npucymHit HeripuemHul 3anax"
(1104, xiHka). YacTuHa pecnoHAEHTIB BBaXatoTb, LLIO MNyOniyHi
npoctopu y XK Taki, Wwo 1am € "yum 3adHamucs i 0imam i
o0sm cmapuwozo eiky" (J106, xiHka). binbluicTe pecnoHaeH-
TiB SIK MONOZOrO, TaK i CTApLUOro BiKy BMCIOBMIUCH NPO Te,
LLIO BOHM OpieHTOBaHI Ha giTen:

"BoHu 0na dimed, 308cimM Hemae rnipono3uuii dns nidnim-
Kig, cknaGHO Haseamu i micysi, siki 6yOymb 3pyqyHUMU Ofis
model nimHboeo siky" (1101, xiHka).

"... 003einns 4onosikige (25—60) Hikonu i Hide He 8paxo-
sysarnucs, Ons nirodel NeHciliHo20 8iKy 8 Kpaujomy sunadky
naska 6inss nio'30y" (1102, 4onosik).

LLlogo Butpat 4acy o 3aknagis oTpuMaHHs nocnyr, To
XiHKM BuTpavatoTb 15-30 xB, a Yyonosiku "3o08cim Hebazamo
yacy" (J104a, 4onosik).
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Komgpopmuicmb npocmopy. 3rigHO 3 AyMKOK pPecrnoH-
AenTi, KK 3aranom € komOpTHNM ANS MILLOXOAIB Pi3HOT
cTaTi Ta BiKy, 0AHaK HasiBHi npobnemwu, Hacamnepen ANns
niogen 3 iHBanigHicTio. YacTnHa pecnoHAEHTIB BiA3HAuUnu,
wo "Opamytomb Hedoriku mpomyapie ma Hedosnyai 8xiOHi
epynu e nidi30u" (J104a, Yyonogik), "mpomyapu i nid'i3Hi do-
poau 0o byduHkig 3 "Oipkamu", € HernompibHi cxodu, sKi
MOXHa npubpamu, exiOHi epyrnu npo 6esbap'epHicmb | He
qynu" (J101, xiHka).

BynuyHi mebni 3ag0BonbHAKTL NOTPEON pecnoHAEHTIB,
OflHaK BOHWN OOMEXeHi pi3HOMaHITTAM, 34e6inbLoro e na-
BKU Ta CTOMMN.

JKiHKM OUiHIOKTb KOMOPTHICTL MPOCTOPY BiNbLUO Mi-
poto 4epes3 npuamy pyHKUiOHaNbHOCTI (Hanpuknag, 3pyd-
HICTb i3 AUTMHOIO), YOMNOBIKN — Yepe3 3aranbHE BPaXKEHHS:

"Konu GoHbka byna maneHbka, Ham 6yrno dyxe 3py4Ho,
wo 8 nid'is3dax Hemae cxodie — MOXHa /1e2Ko 3aixamu 3 Ko-
nsckoro” (1104, xiHka).

"Hixmo HiKonu He Xariecsi, Wo wock He mak. Hi, meHi
ace nodobaemncs” (J104a, 4oNOBIK).

TpaHcnopm. PecnoHOeHTN BUKOPWUCTOBYKOTbH K Fpo-
Ma[CbKuUIiA TPaHCMOopPT, Tak i BNacHe aBToO ANS NepeMilleHb
no micty. OgHaK rpoMazCbkUM TPaHCMOPTOM, OKpiM METpO,
KOPUCTYIOTLCA He YacTo, TOMY Lo "00820 Yekamu, Mo8iribHO
Ixamu, 6azamo moded" (1103, yonos.ik). CimelHi napn 3 ma-
nMMK JiTbMK Ginblie BUKOPUCTOBYIOTL BRiacHe aBTO, TOMY
wo ue "0oseosisse weudko dicmamucsi HEObXiOHUX Micub"
(J104, xiHka). IHWi pecnoHAeHT BracHWM aBTO KOPWUCTY-
H0TbCH MEePEBaXKHO Ars Noi3gok 3a micto. Monogai noan Ta-
KOXX KOPUCTYIOTbCS BENocunegamu.

lMponosuyii wodo noninwexHs. LLogo noninweHHs
komapopTy y KK, TO AyMKM pecrnoHaeHTiB po3ainunuca. Mo-
noai noan, AIKi MalTb Manux Aitei, BUCNOBMOWTbL baraTto
nobaxaHb, OKpPeMi PEecrnoHAEHTU SIKk MOMoAoro, Tak i crap-
LLIOrO BiKy BBaXatoTb, LLIO HIYOro 3miHoBaTu He Tpeba. OcHoB-
HUMM NPOMNO3ULISMM LLIOAO MOoNinweHHsA Byno Ha3BaHoO Taki:

"lMpubpamu npunapkosaHi aemo &id nidi3die, 3 sKuX
iHOOi 8paHui He MOXXHa sulimu 4Yyepes rpunapkKosaHi asmo-
mobini, dodamu 6 depes 3 WUPOKOK KPOHOHD, f1y4HOZ20 03e-
neHeHHs1, baxaHi rybniyHi npocmopu 0nsA ndeld cmap-
woeo eiKy, binbuwe npo2ynssHKo8ux OOPIKOK, Pi3HOMaHIMHI
aynuyHi mebni" (J101, xiHka).

Lunckycis i BUCHOBKMK

3aranom rengepHun 3pi3 6e3nekn, JOCTYNHOCTI Ta KOM-
OpTy Y XUTMOBKX KOMMIEeKcax Bi3Hec- Ta ekoHOMKnacy
NPOAEMOHCTPYBaB PIi3HULIO Y CMPUARHATTI MICbKOro npoc-
TOPY YOmoBikamMu Ta >iHKamu, Lo 3yMOBfieHa sik ocobuc-
TMMKU noTpebamu, cTepeoTMnamu, Tak i iX reHaepHUMK po-
nsmu y cim'i. XKiHkm B6adaroTe KOMAOPT Yy 3aTULLKY, OOMMS-
HYTOMY MPOCTOPI, OCBITNEHHI 1 6e3neLi, Toai Sk Yonosiku Gi-
NblUE OPIEHTYIOTLCS Ha NPAKTUYHICTb, (PYHKLIOHamNbHICTL Ta
KOHTponb Agoctyny. Taki BiAMIHHOCTI HE NPOTUCTaBMATLCS,
a B3aEMHO [OMOBHIOTL OAHa OOHY Y CEHCi uinicHoro 6a-
YEHHs1 KOMOPTY Y XKUTIIOBUX KOMMIIEKCaX.

>KiHku y cBOiX OLiHKax binbLue opieHTOBaHi Ha NOBCAKAEH-
HUI koMdopT, aTMocdepy be3nekn Ta OUTAYO-CIMENHI NOT-
pebu. BoHn getanisytotb npobnemu i nponosauuii, Wo ceia-
YWTb NPO NPaKTUYHE 3aHYPEHHS B NMOBCAKAEHHE XUTTS XUT-
1I0BOrO KOMNsekcy. Yonosiku X EMOHCTPYIOTb pauioHanb-
HWUIA | TEXHIYHWIA NigXig: ANS HUX BaXKNMBi aBTO, KOHTPOIb AO-
CcTyny, napkyBaHHsi. IxHa oLiHKa cepefoBuLLIa YacTo y3ararb-
HeHo-no3uTnBHa. Bignosigi >XiHOK i YONOBIKIB CTBOPHOKOTL KOM-
NNemMeHTapHy KapTWHY: XiHKA aKUEHTYoTb Ha "sK rnodyBae-
Lcs y NpocTopi", YonoBikM — "SK Lie opraHisyBaTu TeXHI4YHO".

>KiHku nigkpecntooTb NOTPeby B eCTETUYHOMY Ta AOrNs-
HYTOMY NPOCTOpIi, A€ BaXnuBe He nuwe yHKUIOHYBaHHS,
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a 1 HaCTpin, AKNn CTBOPHOE cepenosuLle. BoHn yacTo 3Bep-
TalTb yBary Ha O3efeHeHHs, CTaH AOpPiKOK i GraroycTpin
OBOpiB i NPMOYAMHKOBMX TepuTopi. TOBTO ANA XIHOK Bax-
nmeo, wob Teputopia XK cnpusna B3aemopgii Mixx meLu-
KaHusMKu, a He Byna nuiie TeXHIYHO BNOpPSAKOBaHWMM Mpo-
ctopoM. KOM(OpTHICTb A4Ms1 YOMOBIKIB — Lie 3narogxeHa cu-
CTeMa, [ie BCe MPpautoe YiTKo, a He NpocTo "NpueMHo nepeby-
BaTn". BOHU CXUNbHI MEHLLE KPUTUKYBaTWN cepeaoBuLle, Ya-
CTO KOHCTaTyluu 3aJ0BOMEHHS MOTOYHMM cTaHoM. [lpu
LbOMY YiTKUX PO3BDKHOCTEN Yy TBEPOXKEHHSX MeLUKaHLiB
XUTNOBUX KOMMMEKCIB Ak BidHec- Tak i eKOHOMKnacy BUSIB-
neHo He Byno.

OTpuMaHi BHaCNiAoK AOCHIMKEHHA pe3ynbTaTu NiaTBep-
DKY0Tb HEOOXIQHICTb BKIMKOYEHHS reHAePHOI MEPCMNEKTUBM B
MiCbKe NinaHyBaHHs, Lo AacTb 3MOry BU3Ha4aTy NpiopuTeTu
Ta NnaHyBaTW Pi3Hi acnekT NOBCSKAEHHOIO XUTTS MELLKaH-
LiB MicTa. YCnilHi NPOEKTN BpaxyBaHHs reHAepHOI PiBHOCTI
npun NnaHyBaHHi MicT, Ny6niYHNX NPOCTOPIB NOKa3yloTb, WO
3abesneyeHHs noTpeb pi3HMX couianbHUX rpyn He nuiie
nigaBuwye KOMGOPT MICbKOro cepefoBuLla, ane n cnpuse
couianbHin iHTerpauii MewkaHuiB (Provotar, Kotsiuba,
2024). Oocsin uinoro psigy MICT CBITY 4EMOHCTPYE eheKTUB-
HiCTb Ta NOTpeby y AKiCHUX 3MiHax MICT B acnekTi reHaAepHOT
PIBHOCTi Ta BUKOPUCTAHHS FEHAEPHO-OPIEHTOBaHMX Migxoais
y MicbkoMy nnaHyBaHHi. OgHak npakTuka iHTerpadii reHgep-
HUX JOCHimXeHb Y MiCcTOOYaAyBaHHS, AM3aliH Ta apXiTekTypy
BCE L& € HOBOK Ta 3aCTOCOBYETbCSI TOYKOBO, ane MnoTeH-
Uian noeaHaHHA UmMX QUCUMNIIH AEMOHCTPYE 3HAYHY CUHEp-
rito, Ky MPKOMCLMMIIHAPHWIA Nigxig MoXe MaTtu Ha CycninbCTBO
B LINOMY 4119 CNPaBXHbOrO iHKITH3UBHOIO | CTanoro couianb-
HOro Ta eKOHOMiYHOro po3BuTky micT (Podesta, 2023). HuHi
B YKpaiHi BiacyTHi AepxxaBHi 6yaiBenbHi HOpMU 3 reHaepHoT
ypGaHicTuKN, TOMY 3py4Hi 4N BCiX MicTa nnaHyTbCs 3 ypa-
XyBaHHSAM Takux BUMOTr, sk 6e3neka, 6e36ap'epHicTb, niwo-
XifHa OOCTYMNHICTb NOCNYTr NOBCAKAEHHOrO NONUTY, KOMAPOPT-
HicTb (Provotar, Kotsiuba, 2024).

BHecok aBTopiB: HaTtanis [poBoTap — koHuenTyanisaujs; meTo-
gonorisi; 36ip emnipMyHNx AaHmx Ta ix Banigauis; Apocnas Koutoba —
aHania mkepen, NigroTyBaHHs TEOPETUYHWUX 3acag, OOCHIMKEHHS;
306ip eMnipUYHMX AaHKX Ta ixX Banigauisi; eMnipuyHe OOCHimKEHHS.

Oxepena ciHaHcyBaHHA. Lle pocnigkeHHs He oTpumano
XKOAHOro rpaHTy Bif piHaHCOBOI YCTaHOBU B AepXXaBHOMY, kKoMep-
LinHOMy abo HekomMepuinHOMy cekTopax. PiHaHCyBaHHS 34iNCHIO-
€TbCS 3a BNACHi KOLITW aBTOPIB.
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SAFETY, ACCESSIBILITY, COMFORT: GENDER AUDIT OF URBAN SPACE IN KYIV

Background. Cities are spaces of intensive social, economic, and political interactions, where spatial decisions and urban planning
practices have unequal consequences for different social groups of residents. A gender audit in urban space is considered a practical methodology

that allows for the syst t

1t of how policies, spatial practices, and infrastructure take into account or ignore the needs of people of

different genders. It provides a basis for developing corrective measures and policies aimed at reducing gender barriers in access to urban spaces

and urban resources.

Methods. The study employs the methods of observation, in-depth semi-structured interviews, the semantic differential method, analysis and

synthesis, and the graphical method.
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R e s ults. The article presents an assessment of urban space in terms of its safety, accessibility, and comfort from a gender perspective, using
two case studies in the city of Kyiv — residential complexes of business and economy class. The findings show that women associate comfort with
coziness, well-maintained spaces, lighting, and safety, while men tend to focus more on practicality, functionality, and access control. Women's
evaluations are more oriented toward everyday comfort, a sense of safety, and child- and family-related needs, whereas men demonstrate a rational
approach with a generally positive overall assessment. The responses of women and men create a complementary picture: women emphasize "how
one feels in a space,” while men focus on "how it can be organized technically.”

Conclusions. The absence of a gender-sensitive approach in urban planning leads to inequalities in mobility, increases the
vulnerability of certain groups, and limits their participation in urban life. Currently, Ukraine lacks national building standards for gender-
sensitive urbanism; therefore, cities that are convenient for everyone are planned with consideration of such requirements as safety,
accessibility, walkability, and comfort.

Keywords: city, gender audit, urban space, safety, accessibility, comfort, Kyiv, Ukraine.
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®I3UYHA BE3BAP'EPHICTb MICbKOI IHOPACTPYKTYPU TA WWUNAXM 1i NIABULEHHA:
NMPUKNAAQ AKAOEMMICTEYKA

BcTyn. Y cyyacHux ymoeax po3eumky yKpaiHCbKO20 cycninbcmea ¢hpopmyeaHHsi 6e36ap‘epHO20 npocmopy cmae npiopu-
memom depixagHOi MoONIIMUKU ma 8aX/IU8OI yMOBO coyianbHoi iHmeepadyii. llicns noeHomacuwimabHo20 emopaHeHHs1 2022 p.
Kinbkicmb oci6 3 iHeaniOHicmo cymmeeo 3pocna, wo nocunuso nompeby y cmeopeHHi docmyrnHo2o Micbko2o cepedosulya.
Be36ap'epHicmb po3ansidaembcs sik OCHO8a iHK/Ti3ueHOoCcmi ma cmasozo po3sumky. Mema AocnidxeHHs1 nonsi2ac y ausHa4eHHi
pieHs1 ¢hizuyHoOi 6e36ap‘epHOCcmi )umnoeoz2o macusy Akademmicmeyko e Kuesi ma po3pobsieHHi pekomeHOayili uy000 8 0CKOHa-
J1IeHHs1 iHghpacmpykmypu 05151 MasioMo6inbHUX 2pyn HacesleHHs.

MeToawu. Y docnidxeHHi saukopucmaHo rosiboei crrocmepexxeHHsl, aHKkemyeaHHsi, 0ecKpunmueHul, kapmozapagivyHul i no-
pieHsINbHUU aHani3 onsi oyiHKu pieHs1 ghizuyHoi 6e36ap‘epHocmi Micbko20o cepedosuuja.

Pe3ynbTaTtun. lpedcmasneHo pesynsmamu OocnidxeHHs1 pieHs ¢hizu4Hoi 6e36ap'epHocmi xummoeoz2o mMacuey Aka-
demmicmeuko e Kueei. [JocnioxeHHs FpyHMyembcsi Ha KOMI/IEKCHOMY aHasi3i enemeHmie Micbko20 cepedosuuja, 30Kpema mpo-
myapie, naHdycie, nepexodie i 3ynuHok 2pomadcbko20 mpaHcnopmy. [IposedeHo KinbKicHUU aHani3 3a eu3Ha4eHUMU Kpumepisamu
docmynHocmi, onucaHo OCHO8HI Npobnemu ma npocmopoesi oco6nueocmi mepumopii. BusieneHo, wjo 6inbwicmb 06°'ckmie He
eidnoeidaromb Hopmamueam 6e36ap ‘epHocmi, ocob1ueo 3a NoKkazHUKaMu maKmuJsibHO20 MapKy8aHHsl, NOHUXeHHs1 6opdropie ma
ob6nawmyeaHHs1 naHAycie. Halieuwi noka3Huku 3aghikcoeaHo Ha Kinbueeili dopo3i ma npocnexkmi Akademika lMannadiHa. Ompu-
MaHi pe3ynbmamu nidkpecnroroms HeobxiOHicmb cucmeMHo20 nidxody 0o 800CKOHalIeHHS MicbKOI iHghpacmpykmypu eidno-
8idHO Ao npuHyunie yHieepcanbHO20 du3aliHy.

BucHoBku. [JoeedeHo, wjo pieeHb ¢hizuyHoi 6e36ap’epHocmi xummnoeoz2o Mmacuey Akademmicmeyko € HeGocmamHim Onsi
Mo8HOYjiHHO20 rnepecye8aHHs1 MarioMobinbHUX 2pyn HaceneHHs1. OmpumaHi pe3ynbmamu daromb 3MO2Yy 8UC8imumMuU OCHOBHI MpPo-
cmopoei npobnemu docmynHocmi ma euszHa4yumu HanpsiMu 8 00CKOHaJsIeHHs iHghpacmpykmypu eidnoeioHo o npuHyurnie yHieep-
canbHo20 du3aliHy U dep)xasHux cmaHdapmis.

Knwo4yoBi cnoBa: 6e3bap'epHicmb, Micbke cepedosuuie, docmynHicms, iHK/I03is1, yHieepcanbHul du3aliH, Akademmic-

medyko, iHghpacmpykmypa.

Bctyn

Ha cyyacHomy eTani po3BUTKY YKpaiHCbKOro CycninbCcTBa
nuTaHHsa hopmMyBaHHsi 6e3bap'epHoro npocTopy Habyno oco-
6nMBOi aKkTyanbHOCTI Ta CTpaTeriyHoro 3HayeHHs. 3 nodar-
KOM BilHM, @ 0cobnMBO nicrns NoBHOMAacLUTabHOro BTOpr-
HeHHs Pocii y 2022 p., B YKpaiHi CyTTEBO 3pocna KinbKiCTb
Oci6 3 iHBanigHICTIO. Y UMX yMOBaXx NUTaHHs ¢pianyHoi, coulianb-
HOI Ta UMdpoBoi 6e36ap'epHOCTI CTano He nuLle couianbHUM
BUKITMKOM, arie N BaXJIMBO CKNa[oBO HaLioHanbHOI nori-
TUKU BIOHOBIMEHHS Ta cTanoro po3suTKy. CTBOPEHHS iHKIHO-
3MBHOrO, AOCTYMHOrO NPOCTOPY Ans BCiX rpoMagsH — ue
O3Haka 3pinocTi AeMOKpaTUYHOro CyCninbCTBa, WO IPYHTY-
€TbCA Ha LLIHHOCTAX PiBHOCTI, MOACHKOI MAHOCTI Ta HEAUCKPU-
MiHauii. Amke Ha cborogHi 6inbLuicTe 06'ekTiB hisnyHoro ce-
pefoByvLla 3anuaTbCs HeaaanToBaHUMKU Ansi 3PYYHOro
nepecyBaHHsi Ta KOPUCTYBaAHHsSI 0cOBamM 3 iHBaNigHICTHO 1 iH-
LMK ManomobinbHUMK rpynaMu HaceneHHs. BogHouac Ha-
BiTb HOBi 00'€KTW IH(PPACTPYKTYpW He 3aBXAM BionoBigaloTh
YCTaHOBIEHNM HOpMaM i cTaHZapTam isnyHoi 6e3bap'epHOCTi.
Besbap'epHicTb Mae po3rnsgaTucs He nulie sik Hanpsim gep-
XKaBHOI NOMITMKM, a §IK CninbHa BiAMNOBIAANbLHICTL AepXaBM,
MiCLLEBOro CaMOBpsiAyBaHHSA, FPOMaAChKMX OpraHisain, OCBiT-
HiX ycTaHoB i 6i3Hecy. 3abe3neyeHHs1 6e3bap'epHOCTi nepen-
6avae 4iTke po3yMiHHS TOro, LLI0 Came Mae rapaHTyBaTtu aep-
)KaBa: AOCTYMHICTb iHPpaCTPYKTypKu, TpaHCnopTy, nyo6niy-
HUX nocnyr, iHpopmadii, UMppoBUX TEXHONOrIN, a TaKoX
CTBOPEHHS YMOB ANS MOBHOLIHHOI yyacTi BCiX rpomagsiH
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y cycninbHOMYy XuTTi. Big edekTnBHOCTI B3aemogii opraHis
nybniyHoro ynpaeniHHA Ta rPOMafsHCLKOrO CycninbCTBa
3anexuTb, HacKinbKy LWBMAKO 1 AKICHO YKpaiHa 3amMmoxe no-
6yaysaTu NpocTip, Y SKOMY KOXeH BigvyBaTume cebe pis-
HOMPaBHUM i BKMIOYEHMM [0 COLiyMy.

AHani3z ocmaHHix docnidxeHsb i nybnikayid. Monpu
BUKITMKN BilMHW, @ TAKOX HasiBHi EKOHOMIiYHi Ta couianbHi
TPpyOHOLWi, AepXaBa nNpuainse 3HavHy yBary 3abesne-
YEHHI0 3aXMCTYy Ta OOTPMMaHHIO NpaB MOAMHU, OCKIMbKK
BignosigHo go ctaTTi 3 KoHcTuTtyuii YkpaiHn came "nto-
OuHa, i X1TTS | 300pOoB's, YecTb i rigHICTb, HeJOTOpPKaH-
HiCTb | 6e3neka" BU3HaOTbCA B YKpaiHi HanBMLWMMKY collianb-
HUMW UiHHOCTAMU (KoHcTuTyuia Ykpainu, 1996).

Po3BuTOK AEeMOKpaTUYHOro cycninbcTBa B YKpaiHi 3y-
MOBJTHOE HEOOXIAHICTb 3anpOBaLKEHHSA Cy4acHMX cTpaTte-
rii Ta epekTMBHMX NiaxoaiB A0 hOPMYBaHHSA coLlianbHOI
noniTmkn woao ocid 3 iHBanigHicTio. Taka nonitnka mae
I'PYHTYBaTUCA Ha BpaxyBaHHi akTyanbHUX CBITOBUX TeHAe-
HUiM, MiXXHapOA4HMX CTaHZapTiB Y cdepi 3axXMcTy npas fto-
Oen 3 iHBanigHICTIo, a TaKkoX Ha BNPOBaXeHHi iHHOBaUi-
HUX NigxodiB i HaMKpaLLMX NPaKTUK, ki 4OBENU CBOK edek-
TUBHICTb Y NPOBiAHMX KpaiHax cBiTy (banaa Ta iH., 2012).

Besbap'epHicTb Mae cTtaTn 6a30BOIO LiHHICTIO Ta cuc-
TEMOYTBOPIOBANbHUM  NPUHLUMNOM [EPXaBHOrO ynpas-
niHHA. Ona uboro HeobXigHO CTBOPUTU AiEBi MexaHi3mu,
SKi rapaHTyBaTUMYTb PiBHI NpaBa, MOXIUBOCTI Ta YMOBU
camopeanisauii Ans BCiX YNeHiB CycninbCTBa He3anexHo

© 3anoToubka BikTopis, NMaHbkiB AHapin, Lnak OQauxina, 2025
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Bif, IXHiX (bi3nyHUX, couianbHMX YK iHWKNX ocobnuBocTeN
(Momasa-lNMoHomapeHko, 2023).

TepmiH "6es3bap'epHuii npocTip" HabyB 3Ha4YHOro MoLIK-
PEHHSA Yy NPaKTULi QiSnNbHOCTI opraHiB NyGnivyHoi BNagn, ocoo-
TNMBO Nicns NPUAHATTA HaWMM ypsiaoM HauioHanbHoi cTpa-
Terii i3 cTBOopeHHs 6e3bap'epHoro npocTopy B YKpaiHi Ha
nepiog oo 2030 p. po3giny |, B skomy 3a3HavaeTbes, Lo "ne-
pen 6aratbMa rpomagasiHamu Ykpaiiu cToiTe psig 6ap'epis y
peanisauji CBOiX MpaB, OTpUMaHHi [OCTyny A0 MyOnivyHMX
nocnyr Ta NOBHOLIHHOI y4YacTi Y KynNbTypHOMY, MOMNITUYHOMY
Ta cycninbHomy xuTTi" (KabiHeT MinicTpie Ykpainu, 2021).

CeiToBui 6aHk BUZINse OBi WiNi, WO CTaBnsATb TEMY iH-
KNto3ii B LEHTP yBarn: nogoniaHHs KpalHboi OigHocTi Ta
CMPUSIHHA 3aranbHOMY MPOLBITAHHIO. AHANOMYHUM YMHOM
ccpopmoBaHa uinb Ne 11 'y gokymeHTi "Llini ctanoro po3suTky
OOH", y sikin € 3aKNUK JO CTBOPEHHS "iHKNIO3UBHMX, Be3ney-
HUX, XWUTTE3OATHUX | CTanuMx MICT i HaceneHux MyHKTiB".
BoHa cnpsmoBaHa Ha Te, Wo6 MicTa Ta HaceneHi NyHKTU
cTanu BigKpUTMMK, 6e3neyHnmn, CTIMKMMKU Ta KOMAOpT-
Humm ans xutTta (World bank group).

J1. CnobopsH y cBoeMy JOCHiMKEHHI KOHUeNTY "6e3bap'ep-
HICTB" NiQKPEecnoe, WO rofloBHOK METO NOMITUKK Y cdhepi
dopmyBaHHsi 6e3bap'epHOro cepefoBuLLa € rapaHTyBaHHs
BCiM rpoMafsiHaM BiNbHOrO 1 piBHONPaBHOro AOCTYMy A0 OC-
HOBHUX chep cycninbHOro XuTTH. BigcyTHiCTb HanexHoro
piBHsi 6e36ap'epHOCTi HeraTUBHO BrnUBae Ha foOpoOyT Ha-
CerneHHs 3aranom i CTBOPHE CyTTEBI NepeLuKoan ans ocio 3
B coLlianbHO-eKOHOMIYHUX npouecax (CnobopasH, 2024).

HocTynHicTb i 6e3bap'epHicTb OyaiBenb Ta TpaHCNOPT-
HOT iHPPACTPYKTYpU ANS BCiX KaTeropii HaceneHHs NOBUHHI
BpaxoByBaTu sk i3ionorivHi, Tak i ncuxonoriyHi noTpedu
KOpUCTYBadiB Ha eTani NPOEKTYBaHHA Ta MNiaHyBaHHSA BCiX
CTPYKTYPHUX enemeHTiB. [JoCArHeHHs uMx uinen Moxnvee
yepes peTenbHO NPpoAyMaHWi An3alH i opraHis3auito apxiTek-
TypHOro cepegosuwa o6'ekTiB BignosigHoi Tunonorii (Ku-
cinb, 2019). Tak, ona ocib 3 iHBanigHiCTIO Ta ManoMobinb-
HWX rpyn HacerneHHs HeobxiaHo 3abe3neynTn ymoBu isny-
HOT JOCTYMHOCTI, Lo € npegMeTomM AocnigxeHb B. HectepeHka,
AKUMA 3a3Havae Lo Taki YMOBU € HEBiA'€MHOK CKNagoBo
peanisadii nocnigoBHOI NOMITUKM nepexody Bid MeanyHol
00 couianbHOi MoAeni iHBanigHOCTI, cnpusiodn iHTerpauii
ocib 3 iHBamnigHICTIO B aKTMBHE CYCNifbHE XWUTTHA Ta opmy-
BaHHIO 6e30ap'epHOro cepeoBuLLia Ha NpUHUMNAX YHiBEp-
canbHoro gusaiHy (HectepeHko, 2016). Konektns aBTopiB
3 yHiBepcanbHOro Au3aviHy BKasyloTb, WO ANS CTBOPEHHS
yHiBEpcanbHOro cepefoBulla BapTO 30CEpeauTuCb Ha
YOTUPLOX OCHOBHMX CKMNaf0BMX: BHYTPILLHbOMY Ta 30BHiLL-
HbOMYy npocTopi 6ygiBenb, npegMeTHOMY CepenoBuLLi,
iHbopMmaLiiHoMy 3abe3neyeHHi Ta cMcTemi HagaHHs nocnyr
(IsaHoBa Ta iH., 2021).

Memoro pocnigxeHHs € BcebiduHa ouiHKa piBHS §i3U4HOI
©6e36ap'epHOCTI XXUTMOBOro MacuBy AKaaeMMICTEYKO B MICTi
Kuwesi, aHani3 ctaHy OCTYNHOCTi OCHOBHUX €M1EMEHTIB MiCb-
KOi iHpacTpyKTypu Ans ManomobinbHUX rpyn HaceneHHs,
BM3HAYEHHSI NPOCTOPOBMX 30H i3 HAWHWXYMMU MOKA3HMKaMM
OOCTYMNHOCTI, @ TaKoX PO3pOBIEeHHsT NPaKTUYHUX PEKOMEH-
Aauin woao nigBuLEeHHs piBHS KOMOPTHOCTI Ta IHKIIO3UB-
HOCTi MICbKOro cepefoBuLLa BiAMOBIAHO A0 NPUHLUMNIB YHI-
BepcanbHOro Am3aviHy Ta HauioHanbHUX CTaHAapTiB.

MeTtoau

[ns BMBYEHHS MPOCTOPOBMX OCOOMMBOCTEW Ta BM3Ha-
YeHHs piBHA disnyHOi 6e3bap'epHoCTi AkageMmicTeuka
Oyno npoBeAeHO M0/1608i O0CTIOKEHHS €NTEMEHTIB MiCbKOTO
cepefioBuLa, WO BNAMBAKTb Ha OOCTYMHICTb, Taki K Tpo-
Tyapu, naHgycu, CXO4uW, nepexoau Ta 3ynuHKW rpomMagchb-
KOro TPaHCMopTy.
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[nsa cuctemaTtusadii nokasHukis gisnvHoi 6esbap'epHocTi
KOXXHOI BYNMLi Ha OOCTIOKYBaHIN TEPUTOPIi 3aCTOCOBaHO Me-
mod aHkemysaHHs. I'ig Yac nonboBoro 360py AaHUX BUKOPW-
CTOBYBanM aHKeTy, PO3pobMieHy coujianbHO iHiLiaTuBO
"ITYH.micTo" ans ouiHkn 6e36ap'epHOCTI NILLIOXIAHNX 30H i 3y-
MWHOK rPOMaZCbKOro TpaHcnopTy. Ha ii ocHosi 6yno npoaHa-
nizoBaHo isnyHy 6e36ap'epHICTb TakMX eNemMeHTIB niLoxXia-
HOro cepefoBuLLa: TPOTyapu (8 KpuTepiiB, 30Kkpema LLUMPUHA,
MOHWXEHHS Y MICLSIX BMi3AiB, TAKTUMNbHE KOHTPACTHE MapKy-
BaHHSA Ta iH.), cxoam (3 kpuTepii), naHaycy (4 kpuTepii), nio-
XigHi nepexoam (4 kpuTepii) Ta napkoBku (3 kpuTepii).

Okpemo gocnigxyBaBcs piBeHb isnyHoi 6e3bap'ep-
HOCTI 3ynUHOK rpoMagcbkoro TpaHcnopTy. OuiHka npoBoan-
nacs 3a TakuMmm nokasHukamu: 6esnocepenHL0 cama 3ynuHka
(11 kpuTepiiB, 30kpeMa HasiBHICTb, NaB, HAKPUTTS, LUMPUHA
nocagkoBOro MangaH4mka Towo), TpoTyap HaBKOMO 3ynu-
HKM (4 KpuTepii disnyHoi 6e3bap'epHocTi), nepexig nNob-
nn3y 3yNUHKKN (SKWO MPUCYTHIN, 4 kputepii disnyHoi bes-
Oap'epHocTi).

Micns po3paxyHKy nokasHukiB piBHs disnyHOi 6e3bap'ep-
HOCTI BCiX chparmeHTiB ogHiei Bynuui 0yrno obpaxoBaHo i 3a-
ranbHUN NokasHUK gisnyHoi 6e3bap'epHOCTi 3a TiE UM iH-
LLIOO BYNULIEHD.

3acTtocyBaHHsA deckpunmueHo2o memody [ano 3Mmory
OLHUTW, HaCKiNbKM OKpeMi OiNsHKM BynuLUb BignoBigaoTb
BuMoram 6esbap'epHocTi. BukopucToBytoumn kapTorpadiv-
HWIA aHani3 i oTodikcauito, 6yno 3agoKyMeHTOBaHO Ta
HaOYHO BigOBPaXeHO 30HW 3 Pi3HMM PiBHEM AOCTYMHOCTI.
Ona cdopmynioBaHHA pekoMeHaalin 3acTocoBaHO MopiB-
HAMBbHWI aHani3, Wo nonsaras Yy 3iCTaBreHHi 3acpikcoBa-
HOro CTaHy 3 HauioHanbHUMK Ta MiXXHapOOHUMWU HOpMaMU
3 MEeTOK BM3HAYEHHS ePEKTUBHMX 3axodiB LloAo nonin-
LweHHsa 6e36ap'epHOCTi.

PesynbTaTtun

Besbap'epHiCTb € HEBIA'€EMHOK CKIafOBOK iHKMO3MB-
HOCTi Ta BOAHOYAC CYCMifNIbHOK HOPMOHD, WO I'PYHTYETHCS
Ha MpUHUMNaxX NPUAHATTSA, NOBarM N PIiBHOCTI KOXHOI Ito-
avHu. i amicT nepenbavae chopMyBaHHA cepedosuuia, Y
SIKOMY BCi YNpaBniHCbKi piLleHHs Ta CycninbHi npouecu Bpa-
XOBYHOTb NOTPebu pi3HMX couianbHux rpyn (AsiH Ta iH., 2013).

disnyHa x 6e3bap'epHiCTb O3Ha4vae, WO BCi 00'ekTU
i3NYHOrO0 OTOYEHHS MaloTb ByTW AOCTYMHUMW AN BCiX
CYCMiNbHWX FPyn He3anexHo, 30Kpema, Bif BiKy, CTaTi, CTaHy
3[0pOB's1, BipOCMOBIAAHHS, MAWHOBOIO CTaHy, MiCLiA NMPOXK-
BaHHs (KabiHeT MiHicTpiB Ykpainu, 2021).

Besbap'epHicTb 3a3BuYan po3rnsigaroTb siK CKNagHy Ta
GaraTorpaHHy KOHLEMLil0 iHKIO3MBHOCTI, Ska OXONIOE BCE
cycninbcTBo. BoHa dhopmyeTbcs Yepes noegHaHHSA YNCTEH-
HUX eNeMEeHTIB, TaKkuX sIK: KOMGOPTHE MiCbKe cepeoBuULLE,
B3a€EMHa nosara y CnifikyBaHHi He3anexHo Bia iHAMBIgyarnb-
HUX ocobnmueBocTen, NiagTpPMMKa NCUXIYHOTO 340pOB'dA, a Ta-
KOX PiBHWW JOCTYN OO OCBIiTW, KyNbTypu Ta npaueBnawTy-
BaHHSA AN N0Aen pi3HOro BiKy. IHKMNIO3iS € KNH4oBUM Npo-
LLecoM Ha wnsaxy Ao dopmyBaHHsA 6e3bap'epHoro cycninbcTaa.
BoHa cnpsimoBaHa Ha CTBOPEHHSI YMOB ANs y4acTi BCiX Nto-
[Oel y cycninbHOMY XMUTTi, BUCTYNnar4ym 3acobom 3any4eHHs
Ta OOCTYMNHOCTI, WO peanidye npuHumnu 6e36ap'epHoCTi.
Llen npouec nepenbavae yCyHEeHHS nepeLukof Ta BNpoBa-
[PKEHHS1 KOHKPETHMX 3axofiB, ski 3ab6e3nevyoTb piBHI MOX-
NMBOCTI yyacTi Ans KoxHOi 0ocobn. OgHUM i3 rONOBHMX NPUH-
LMMiB iHKNIO3ii € 3any4yeHHsA BCiX rpyn HaceneHHs OO BCiX
chep cycrinbHoro *uTTa. MaeTbes npo TUX, XTO 3 PisHUX
npu4nH 6yB BiCTOPOHEHWI BiA aKTMBHOI y4acTi y rpomaj-
CbKOMY XWUTTi — HE 3a BNacHUM BMGOpoOM, a Yyepe3 obMexy-
BarnbHi YMOBWY, WO NepeLlKoXanu NoBHIiN camopeanisaduii.
[o Takux rpyn Hanexartb Noaun 3 iHBanigHIiCTio, NPpeaCTaBHUKM
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B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

Pi3HMX HauioHanbHOCTEW, penirii, cekcyanbHUX OpieHTaLin,
YCiX reHOepHNX iQEHTUYHOCTEN TOLLO.

CrtaBneHHs 0o ocib 3 iHBanigHICTIO B CyCNiNbCTBi 3MiHIO-
Bariocs NpOTArom 4acy i Npoxoanno Kinbka etanis:

1. Bukrro4YeHHs1 — Ha LbOMY eTani noAen 3 iHBanigHicTio
irHopyBanu, BOHU hakTU4HO iCHyBanu "nosa" cycnifi.CTBOM
i He po3rnsganncs gk MOro NOBHOLHHI YnNeHu.

2. Cezpezaujisi — CTBOPIOBAnNm1Cs OKpeMi MPOCTOpU Um ycTa-
HOBW, fie OcCib 3 iHBanMIgHICTIO i30MH0BaNM Bif PELLTW HACENEHHS.

3. IHmezpauis — NoYMHAETLCS BKIIOYEHHS Noaen 3 iHBa-
NiQHICTIO ¥ CycninbHE XUTTH 3 ypaxyBaHHSAM ixHix noTpeo, i3
3abe3nevyeHHAM AOCTyny OO OCBiTW, Npaui, A03BINMAS Ta iH-
wmx cgep.

4. |HKH03i51 — HAVBULLMIA piBEHb, KONW NOAM 3 iHBanigHi-
CTIO € MOBHOMPaBHMMU Yy4acHWKaMW cycninbcTBa, GepyTb
yyacTb Y NPUAHATTI pilleHb | MatoTb PiBHI NpaBa Ta BignoBi-
AanbHicTb. OCHOBHMM MPUHLMMNOM LbOro nigxody € racrio
"Hiyoro ans Hac 6e3 Hac" (CteHuenb, 2022).

AkageMMiCTeYKo — XMTNnoBurn mMacue y CBATOLUMHCH-
KoMy panoHi KneBa, obmexeHuii GynbBapom Akagemika
BepHapacbkoro, Bynuuamn enyTtaTtcbkoto Ta Opecta Backyna,
npocnektoMm Akagemika Nannagina Ta KinbLesoto Joporoto.
TyT posTawoBaHa cTaHuis meTpo "AkagemmicTeyko", a Ta-
KOX KOMYHanbHi MapipyTtu: Tponernbyc Ne 39 i aBTobycu
Ne 30, 56, 57, 97K. [itoTb YMCnEHHi NPUMICbKI MapLLpyTH,
Lo 3'€4HYIOTb MacyB i3 MicTamu Ta cenamm Kuiscbkoi obnacri,
3okpema Ne 212, 301, 304, 379, 381, 392, 420, 422, 423 Ta
iH. YacTuHy TpaHcnopTHOro obcnyroByBaHHs 3abe3nevyoTb
npuBaTHi NepeBi3HMKK, 30KkpeMa MapLUpyTHi Takci Ne 202 Ta
510. BaxknuBum € HasiBHICTb r'yMaHiTapHOro TpaHCcnopTty —
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Puc. 1. YncenbHicTb HaceneHHA MacuBy AKkageMMicTe4Ko

KinbkicHWi aHania nokasHukie disnyHoi 6e3bap'epHocTi,
NPOBEAEHNIA HA OCHOBI MONMbOBUX AOCHIMKEHb, AAB 3MOrY BU-
SIBUTW OCHOBHI TEHOEHLii Ta 3aKOHOMIPHOCTi hOpMyBaHHs 6e3-
6ap'epHoro cepefoBmLLa B MacuBi AkaaeMMICTEYKO.

PiBeHb hisnyHoi 6e3bap'epHOCTi mpomyapie sik ene-
MEHTIB MilOXiAHOT iHPaCTPyKTypu oOuiHOBaBCA 3a
11 kpuTepiammu, cepen SKMX KIOYOBUM € LUMPUHA TPOTY-
apy (He meHwe 1,8 M). HanmBuLLi nokasHWKK 3a LMM Kpu-
Tepiem cnocTtepiratoTbcsi Ha OynbBapi Akagemika Bep-
Hafacbkoro, Bynuuax binvyaHcbkin, Akagemika Jobpoxo-
ToBa, Kinbuesin goposi, Netbmana Kupuna Po3ymoBCb-
koro Ta Bacuns Crtyca. CepefHin piBeHb isnyHoi 6es-
6ap'epHoCTi 3a LM NapameTpom MarTb Bynuui [lenytaTcbka
(66,67 %), Mupocnasa Nonosuya Ta Cepnosa (no 75 %),
a Takox Opecta Backyna i npocnekt Akagewmika Nanna-
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HM3bKONIANOroBMX aBTOOYCIB, OTPUMaHMUX Bif, MiCT-nobpaTmis
[ambypra Ta Puru, aki kypcyioTb 3a maplupytom Ne 97
(EasyWay, KniBnactpaHc).

HaceneHHsa macuBy 3a po3paxyHkamu CTaHOBWUTb Grinsbko
40 082 oci6, cepepn skux npubnmsHo 1871 ocoba (4,7 %) —
noam 3 iHBanigHictio (puc. 1). CouianbHa iHdpacTpykTypa
BKoYae autadi cagkm Ne 463, 442, 674 ta 599, wkonu
Ne 200, Niuyer Ne 185, rimHasito "Akagemisn”, QuTady XygoxH0
wkony Ne 5 ta Wkony mucteuts Ne 8, a Takox KuiBCbkun
yHiBepcuTeT npaBa HAH VYkpaiHn Ta meguuHi 3aknagu:
[Outauy kniHivHy nikapHio Ne 5 i JlikapHio ans ByeHnx HAH
Ykpainun (JTYH.micTo).

3abynoBa AkagemMMicTeyka BKITHOYaE ABi KMUTIOBI 30HN 3
nepeBaxHo 5-9-noBepxoBuMy OyaMHKaMU pagsHCBKOT
[obu Ta okpeMmi HOBi BUCOTHI cnopyau. NepLumin MikpopaoH
crnopymxkeHo y 1960-1967 pp., apyrun — y 1966—-1975 pp.
MiBHiyHa yacTMHa macuBy npegcTasneHa 6yamHkamm 1960—
1970-x pp. Ta "xpyLiiBkamun", niBgeHHO-3axigHa — MNi3HILLIOK
3abynoBoto kiHust XX ¢T. B Mexax macuBy BUAINEHO QiNsIHKU
3acTapinoro  XkutnoBoro oHAY ANns  PEKOHCTPYKLUIi
(JTYH.micTo0) (puc. 2).

Came ToMy gocnimkeHHs dpisndHoi 6e3bap'epHocTi Aka-
[eMmMicTeYka € BaXKIMBMM Yepes BUCOKY LLNBbHICTb HACENEHHS
Ta HasiBHICTb MarnioMoGiNbHUX Py, BKMKOYHO 3 MoabMK 3 iHBa-
nigHicTo, AiTbMM Ta NiTHIMKM NoabMy. MacvB NOEaHYE XKUT-
NOBY, OCBITHIO, HAYKOBY Ta KyNbTYPHO-CMOPTUBHY iH(PacTpyk-
TYPY W € BaXNMBUM TpaHCNOpTHUM By3nom Kuesa, Tomy goc-
TYMHICTb TPOTyapiB, NaHAycCiB, TPAHCMOPTHWX NnaTtdopm Ta
rpomagcbkunx 06'ekTiB 6e3nocepegHbL0 BnnvMBae Ha MoOInb-
HICTb Ta piBeHb coLianbHOI iHTerpaLii MeLIKaHLiB.
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Puc. 2. Tunu 3a6ynoBu macuBy AkagieMMmicTe4YKO

AiHa (no 50 %). HanHwx4nii nokasHuk — Ha CinbCbkin BY-
nuui, ge nuwe 33,33 % TpoTyapiB BignoBigawTb MiHi-
ManbHO AOMYCTUMIW WNPWHI.

Tpomyap pisHut, 6e3 8uboiH. 3a UMM KpUTEpiEM HaR-
BULLMIA piBeHb hisnyHoi 6e3bap'epHoCTi TpoTyapiB 3adik-
coBaHo Ha Bynuui Kinbuea gopora — 100 %. CepeaHi no-
kasHuku matoTb Bynuui Cinbcbka (66,67 %), Bacuns
Crtyca (60 %) Ta 6ynbBap Akagemika BepHapgcbkoro
(50 %). HarHmxyi 3Ha4YeHHA crnocTepiraloTbCa Ha BYNu-
usax Akagemika Jo6poxotoBa (40 %) Ta CepnoBa (25 %).
Bynuui binnyaHcbka, Opecta Backyna, [enyTtatcbka,
Akagemika MannagiHa, Mupocnaea lNonoBuya Ta eTb-
maHa Kvpuna Po3ymMOBCbKOro He MarTb XXOAHOI AiNsHKN
TpOTyapy 3 piBHUM MOKPUTTAM 6e3 BUOOIH, TOOTO iXHin
nokasHuk ctaHoBuTb 0 % .
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Tpomyap mae meepde, Hecuryde, 6e3ghackoee OK-
pummsi. HameuLLi NOKasHWKM 3a LM KpuTepiem crnocTepira-
10TbCA Ha OynbBapi Akagemika BepHagcbkoro Ta Bynuusx
Akagemika [JobpoxoTtoBa, Akagemika [MannagiHa, Mwupoc-
naea Nonoewuya 1 MetbmaHa Knpuna Posymoscbekoro. Cepea-
Hi piBeHb isanyHOi 6e3bap'epHOCTi 3a UMM NapameTpoM
matoTb Bynuui binnuanceka (50 %), Opecta Backyna
(75 %), CepnoBa (75 %), Cinbcbka (66,67 %) Ta Bacuna
Cryca (60 %). HanHwxkuum nokasHuK 3adikcoBaHO Ha
Bynuui fenytatceka (33,33 %), a Ha Kinbuesin goposi BiH
ctaHoBuUTb 0 %.

Tpomyap mae noHwxeHHs1 60pOrOPHO20 KaMeHo 8 Mic-
usix nepemuHy 3 asmomobinibHuUMu euizdamu mowo. 3rigHo
3 pesynbTaTamy KinbKiCHOro aHanisy, HanBuULMA NOKa3HUK
isnyHoT 6e36ap'epHOCTi cnocTepiraeTbCs NULIe Ha BYNULi
Akapewmika [lobpoxoToBa. CepefHiii piBeHb NOKa3HUKIB Ma-
10Tb Bynuui binnyaHceka (60 %), Opecta Backyna (50 %),
Kinbuesa pgopora (50 %), Akagewmika lMannagiHa (50 %) Ta
Mupocnaea lNonosu4ya (66,67 %). Ha ©ynbBapi Akagemika
BepHaacbekoro, Bynuuax [enytatcbkin, MeTbMaHa Kupuna
PosymoBckkoro, Cepnogii, Cinbebkini Ta Bacunsa Cryca Bia-
CyTHi 6yab-aki HOpMaTMBHI MOHWXEHHSA BopatopiB, TOX Mo-
Ka3HWK 3a UMM KkpuTepiem ctaHoButb 0 %.

Y mpaH3um~iti niwoxidHili 30Hi mpomyapy Hemae rne-
peroH. HameuLi nokasHMKKN 3a UMM KpUTepiem crnocTepi-
raloTecs Ha Bynuuax Kinbuesa gopora, Mupocnaga [Mo-
nosmya Ta leTbmaHa Kupuna PosymoBcbkoro. Bucoki
3HayeHHs 3achikcoBaHo Ha OynbBapi Akagemika BepHaga-
cbkoro (90 %), Bynuusix Akagemika Jobpoxotosa (80 %),
Cepnogin (75 %) Ta Bacuna Ctyca (80 %). CepepHin piBeHb
isnyHoi 6e3bap'epHocTi MatoTb Bynuui Opecta Backyna
(50 %), Oenytatcbka (66,67 %) Ta Akagemika lNMannagiHa
(50 %). Bynuua Cinbcbka nokasye HU3bKUA pesynbTaTr —
33,33 %, a Bynuusa binvyaHcbka He BignoBiaae BCTaHoBMNe-
HUM Hopmawm B3arani —0 % .

3a KkpuTepiamMn "TakTUNbHE KOHTPacTHE MapKyBaHHS
TpoTyapy", "BoOoOCTiYHa cuctema 3akputoro Tuny", "ocBiT-
neHHs", "BMOKpeMIieHa BENOAOpIXKKa y MilloXiaHin abo aB-
TOMOOINbHIA YacTuHI", "napkoBka Ans Benocunedis" Ta
"NapKyBarnbHi MicLs AN aBTo ntogewn 3 iHBanigHicTio" nokas-
HUKM isnyHOT 6e3bap'epHOCTI, 3a NPoBEAEHMUN PO3PaXyH-
Kamu, Ha BinbLWOCTi ByNnvLb NPakTU4HO AOPIBHIOTL HYMIO.
3okpema, 3a kpuTepieM "OCBITNEHHS" HOpMaTMBaMm BiOMNOBI-
Aae nuiie TpeTuHa NpoTsxHocTi Bynuui Netbmana Knpuna
PosymoBckkoro. LLloao "BMoKpeMneHoi Beno AopiXkk1" Hop-
MaTMBW BMKOHaHI nuwwe Ha aBox Bynuusx: Kinbuesa gopora
(100 %) Ta Akagemika NannagiHa (50 %). MapkoBka Ans Be-
nocuvnegis € nuwe Ha 6yneBapi Akagemika BepHaacbkoro i
oxonntoe nuwe 10 % horo npoTtskHocTi. O6'ekTw, WO BigNO-
BiJalOTb KpUTEpiaM "TakTurbHE KOHTpacTHEe MapKyBaHHS
TpoTyapy", "BOAOCTIYHA cucTeMa 3akputoro Tuny" Ta "nap-
KyBanbHi Micus Ons aBTO Ntogen 3 iHBanigHIcTio", Ha BCiX
OOCNIAXKYBAHNX BYNMUAX BiACYTHI, TOMY piBeHb (i3UYHOI
6e3bap'epHOCTi 3a LMK NokasHukammn ctaHoBUTb 0 %.

PiBeHb 6e3bap'epHocTi nepexodie sik 06'exTiB NiLLOXigHOT
30HU NpoaHarnizoBaHo 3a YoTUpMa KpUTEpisiMK, 30Kpema:

ToHuxeHHs1 60pOOPHO20 KaMeHI0 8 30HI MiuoXiOHO20
nepexody. Hameuli nokasHukun isnyHoi 6e3bap'epHoCTi
crocTtepiraloTbCa Ha Bynuuax Jenytatceka, Kinbuesa fo-
pora, Mupocnasa Nonosu4ya Ta Cinbcbka. CepeaHili piBeHb
pocaratoTe Bynuui BinnuaHnceka (50 %), Opecta Backyna
(50 %) Ta 6ynbBap Akagemika BepHaacbkoro (60 %). Hu3bki
3Ha4eHHs1 3acpikcoBaHo Ha Bynuusx Akagemika [Jobpoxo-
ToBa (40 %), Cepnosin (25 %) Ta Bacunsa Ctyca (40 %). Ha
npocnekti Akagemika NannagiHa Ta Bynuui NeTbMmaHa Ku-
pvna Po3yMOBCbLKOro HOpMaTWBHI MOHWKEHHS BiACYTHI B3a-
rani, ToX NoKasHuK BignosigHocTi ctaHoBUTL 0 %.
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TakmurnibHe ma KOHmMpacmHe MapKy8aHHS 8 30Hi MillO-
XiOHO20 repexody. 3a LM KpUTEepiEM HaWBULLi MOKa3HMKN
isnyHoi H6esbap'epHocTi 3acpikcoBaHo Ha Bynuuax Kinb-
ueBa gopora, Mupocnaea lNonoeuya ta Cinbcbka. Cepea-
Hil piBeHb MatoTb Bynuui binvyaHceka (50 %) Ta OenyTat-
cbka (66,67 %). Hu3bki noka3HMKM cnocTepiraloTbCa Ha BY-
nnuax Opecta Backyna (25 %), Akagemika [JobpoxoToBa
(40 %) Ta Bacunsa Ctyca (40 %). Ha 6ynbBapi Akagemika
BepHapacbkoro, npocnekti Akagemika NannagiHa, Bynuusx
leTbmaHa Kupnna PosymoBcbkoro Ta CeproBilt TakTuIibHe
MapKyBaHHS B 30Hi NiLLOXiAHOro nepexoay B3arani BiACyTHE,
TOMY MOKa3HUK BignosigHocTi ctaHoBUTbL O %.

Kputepin "Haszemnul niwoxiOHul nepexid / nepexodu”
mae 100 % BignoBigHiCTb Ha BCiX NMpoaHanisoBaHUX BYNu-
LSAIX, OCKINbKW NiLOXiAHI nepexoam NPUCYTHI CKPi3b.

Kputepin "Csimnogpop 3i 38ykogum cueHarom" He Byno
BpaxoBaHO ANs BCiX BynuLb i, BIANOBIAHO, He BigobpaxeHo
Ha Jjarpami, OCKinbku CBITNOMOPK 3 MILLOXIAHUM Nepexo-
OOM € nuwe Ha ABOX Bynuusax: Ha OynbBapi Akagemika
BepHapacbkkoro nuwe 22,22 % caitnodopis obnagHaHi 3By-
KOBMM curHanom, a Ha Bynuui NetbmaHa Kupuna Posymos-
CbKOro BCi CBITNOdopy MalTb 3BYKOBUI CUrHan, Lo Bigno-
Bidae makcumanbHoMy nokasHuky — 100 %.

O6'ekTamu niLIOXigHOT 30HK, ki Byno aocnigxeHo B ac-
nekTi BiANOBIAHOCTI nNokasHukam disnyHoi 6e3bap'epHocTi,
Takox € cxodu ma naHAycu. be3bap'epHicTb cxoaisB aHani-
3yBanacs 3a Tpboma kpuTepisMu: "[MoBepxHS cxogiB Ha mMa-
pLIpYTi HECNM3bKa, CXOAMHKM piBHi, 6€3 BOOiH, 0gHaKoBoro
po3mipy", "3 aBox GOKiB Cx0odiB € nepuna, BOHN He XMTKI" Ta
"MoyaToK i KiHeLUb CXOAiB KOHTPACTHO i TaKTUMbHO MO3Ha-
yeHi". Cxoam 6ynu HasBHI nNuwe Ha Bynuui Cepnosii, ane
BOHM He Bignosiganu HopMaM @isnyHoi Ge3bap'epHocTi,
OTXKe KOXEH NoKa3HUK ctaHoBuTb 0 %.

PiBeHb dhisnyHoi 6e36ap'epHOCTi NaHAyciB BU3Ha4YaBCs 3a
yoTvpma Kputepiamu: "HassHicTb naHgyca", "lMaHgyc Ha
MapLupyTi Mae kyT Big 3 oo 5 rpagycis, wvpuHy Big 1,2 ™,
3 060x BOKIB € NOPYYHi, NOBEPXHS NaHaycy Hecnmabka", "Mo-
YaToK i KiHelpb NaHdyca KOHTPACTHO i TaKTUMbHO MO3HaYeHi"
Ta "HagBHicTb nigomHuka". aHgyc NpuCyTHIN nuwe Ha
6ynbBapi Akagemika BepHaacbkoro, npoTe He BignoBigae Bu-
Moram pisnyHoi 6e3bap'epHOCTi, TOMY MOKa3HUKWM 3a BCiMa
KpUTEpISMU, OKPIM HAsiBHOCTI camoro nangyca, ctaHoensATs 0 %.

Baxnueum enemeHToM 6e36ap'epHOCTi € CTaH 3ynMUHOK
e2pomadcbko20 mpaHcnopmy. Ha gocnigkyBaHin Teputo-
pil 3yNMHKM pO3TaLLOBaHi NLLE Ha TPbOX BYNMUSX: HabinbLa
X KinbKicTb — BiciM — Ha BynbBapi Akagemika BepHaacbkoro,
no oAHin 3ynuHui Ha Bynuui KinbueBa gopora Ta NpocnexTi
Akagemika MannagiHa. Onsa ouiHkn piBHs ©6e36ap'epHoCTi
LMX 3ynvHOK Byno npoaHanisoBaHO NOKa3HWKK 3a 19 kpuTe-
pismu (puc. 3).

Y pesynbTaTi, MOXXemMo 3pobuTu BUCHOBOK, LLO GynbBap
Akagemika BepHagcbkoro MoBHICTHO BigMnoBigae BMMOram
Oe3bap'epHOCTi 3a TakMMU KpuUTepiamu: "3ynnHka Mae HaBic,
Lo 3axuwae Big onagis”, "3ynuHka mae nasu", "bins nas €
MicLe ans kpicna konicHoro, autayoro Biska", "lNpoxig Big
NaBiNbNOHY 3YMWUHKM A0 TPAHCMOPTY BiNbHUN, HE MaE nepe-
non", "lUnpuHa TpoTyapy 6ins 3ynuHku He meHwe 1,8 M",
"TpoTyap piBHuiA, 6e3 BUGOIH" Ta "TpoTyap Mmae TBepae, He-
cunyye, 6esdackose NokpuTTS". Bucokuii piBeHb Bignosia-
HOCTi BUMoram 6e36ap'epHOCTi cnocTepiraeTbCs 3a KpuTepi-
avmu "LLUnprHa nocagkoBoro marngaHuvka He MeHwe 2 m"
(75 %), "HasemHun niwoxigHuin nepexig 6ins 3ynuHku rpo-
magcbkoro TpaHcnopty" (87,5 %). CepegHin piBeHb Bigno-
BigHOCTI — 3a kpuTepieM "ToHMKeHHs1 GOpaOPHOro KaMeHo
B 30Hi niwoxigHoro nepexoay” (57,1 %), HN3bKUIA piBEHD Bia-
NOBIOHOCTI — 3a KpuTepiem "TakTunbHe MapKyBaHHs Ha no-
cagkoBoMy MangaHuuky" (25 %). 3a kputepiamu "3ynuHka
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Mae naBu 3i CNMHKOIO Ta NiANokiTHMKamKn", "TpoTyap 6ins 3y-
NUHKU Mae TakTUIbHE KOHTpacTHe MapkyBaHHS", "Bucota
nocagkoBoro marvgaHuymka 20 cM — y piBeHb 3 HU3bKO Mia-
NIOro0 PyxoMoro cknagy rpoMagcbkoro TpaHcnopty", "Ha
3YNUHLI € BidyarnbHa iHhopmaLii Tpo Ha3By 3YNMUHKW, MapLL-
pyTHn, TXHin rpadik pyxy Towo", "Ha 3ynuHui € akycTu4yHa in-
dopmalii Ipo Ha3By 3YMUHKW, MapLLPYTK, TXHIR rpadik pyxy

Towo", "3ynuHka mae ocBiTneHHs", "CaiTnodop 6ins 3ynnHku
rpoOMagCbKoro TpaHCNopTy Mae 3BYKOBUI curHan", "TakTunbHe
MapKyBaHHS B 30Hi NiLLOXiAHOro nepexoay 3ynNuHKW rpomag-
CbKOro TpaHcrnopTy" Ha 6ynbBapi Akagemika BepHaacbkoro
MOBHICTIO He BignoBigalTb BuMoram 6e3bap'epHocTi, a
oTXe MatoTb nokasHuk 0 %.

MokasHukn GesGap’epHOCTi 3ynMHOK rpomapacbkoro
TpaHcnopty (%)

3ynuuka mae Hasic

3ynuHka mac nasu

3ynuHka mae nasu 3i
cnuHkow

Bina nae € micue

LWKpurHa TpoTyapy
Ginbwe 1.8

Tpotyap piBHuUiA

TpoTyap mae Teepae
nokpuTTA

TpoTtyap mae TakTunbHe
maphyBaHHA

WrpuHa nocapkosoro
maiinaHunka Ginbwe 2 M

TakTunoHe mapkyBaHHA
mainanuynky

Mpoxig He Mae nepenoH

BucoTta maigaH4mka 20 cm

Ha 3ynuHuUi € BizyansHa
IHpopmauia

Ha 3ynuHui € akycTuyHa
iHhopmauin

3yn1HKa Mae OCBITNEHHA

MNepexin 6inA aynuHkn

CeiTnochop 6inA 3ynHkn
mae 3eykoBuiA curHan

TaktunsHe mapkyBaHHA B
30HI Nnepexony

MoHWHKEeHHA GOPAIOPHOro
kameHio B 30HI Nnepexony
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Puc. 3. Noka3Huku 6e36ap'epHOCTi 3yNMHOK rPOMaACcbKOro TpaHCcnopTy MacuBy AkagemmicTeuko (3a kputepisimu) (%)

KinbueBa gopora Mae MakcuMMaribHi MOKa3HUKW Bigno-
BiAHOCTi Ao BUMoOT 6e3bap'epHOCTi 3a kpuTepismm "3ynnHka
Ma€ HaBic, WO 3axuwae Big onaais”, "3ynvHka mae nasn",
"Bins nae € micue Ang kpicna KoniCHOro, ANTSYOro Bi3ka",
"lLinpuHa TpoTyapy 6ina 3ynuHkM He meHwe 1,8 m", "Tpo-
Tyap piBHui, 6e3 BnbOoiH", "LLInpuHa nocagkoBoro mamgaH-
Yumka He MeHLe 2 M", "TakTurnbHe MapKyBaHHA Ha NOcaaKo-
BOMYy MargaHnuuky", "lMpoxig Big4 naBinbWOHY 3YyNWHKU A0
TpaHCnopTy BifbHWUIA, He Mae nepenox", "HazeMHui niwoxi-
OHUA nepexig 6inst 3ynuHKM rpoMagcbKoro TpaHcrnopTy”,
"TakTunbHe MapKyBaHHS B 30Hi MiLWOXiAHOro nepexoay" Ta

ISSN 1728-3817

"MoHwxkeHHs 6OpPAOPHOrO KaMeHI0 B 30HI MiLLIOXiQHOMO ne-
pexoay". PewTa kpuTepiiB MmaoTb nokasHuk 0 %, To6To no-
BHICTIO He BignoBigaloTb Bumoram 6e3bap'epHoCTi.
Mpocnekt Akagemika MNMannagiHa mae NOBHy BiAMOBIA-
HicTb 0 BuMoOr 6e3bap'epHoCTi 3a kpuTepismu: "3ynuHka
Mae€ HaBic, WO 3axuwae Big onaais”, "3ynMHka Mae nasu',
"Bina nae € Micue A4na Kpicna KonicHOro, AUTSAY0ro Biska",
"WupwuHa TpoTyapy 6ins 3ynuHkn He meHwe 1,8 m", "Tpo-
Tyap Mae TBepae, Hecunydye, 6escackose nokputtsa”, "LLn-
pyHa NOCaaKoBOro MaiaHuuka He meHwe 2 M", "TakTunbHe
MapKyBaHHS Ha nocagkoBomy MamgaHuduky", "lpoxig Big
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NaBinNbNOHY 3YNWHKM A0 TPaAHCMOPTY BiNlbHUIA, HE Ma€e nepe-
noH", "BucoTa nocagkoBoro MangaHymka 20 cm — y piBeHb 3
HW3bLKOIO MiANOrol pyXoMOro cknagy rpoMagCcbKoro TpaHc-
nopty", "HasemHuin nilwoxigHui nepexig 6ins 3ynuHku rpo-
MaAcbKoro TpaHcnopty", "TakTunbHe MapKyBaHHS B 30Hi Ni-
woxigHoro nepexoay" 1a "MoHmxeHHs 60pAPHOro KaMeHHo
B 30Hi nilwoxigHoro nepexony”. 3a peLTo KpUTepiiB — He
Bignosiaae Bumoram 6e3bap'epHOCTi, TOX Noka3Huk 6e36a-
p'epHOCTI 3a iHWMMK kpuTepiamu — 0 %.

A

N \
BincoTok ﬁesﬁp'\epnogﬁ

Taknum YMHOM, Ha OCHOBI OTPUMAHUX JaHUX MOXHa 3pO-
OUTV BUCHOBOK, LLIO HanmBULLMI piBeHb 6e3bap'epHOCTi 3ynu-
HOK crocTepiraeTbCsi Ha NpocnekTi Akagemika MannagiHa —
63,16 %. Ona KinbueBoi goporn Ta GynbBapy Akagemika
BepHaacbkoro nokasHukn 6e3bap'epHOCTi  CTaHOBNATb
57,89 1a 49,72 % BianoBiaHo.

MposiBWwK aHani3 ycix 14 synuypb 3a pisHUMU KpUTEPi-
ssmu 6e3bap'epHocTi, 6yno BCTaHOBMEHO BiAMOBIAHI Nokas-
HWKM 6e36ap'epHOCTI AN KOXHOI 3 HKX (puc. 4).

CepepHii nokasaHuk 6eadap’epHocTi Bynuub (%)

7310

azan %

seap JEED
3zgn 3420 2
3210

7500 2300

Ipnikceka
Yypomoza
cinuouha
Binmancska
Backyna
RobpoxoTol
Renyratcuha
a
PosymoEcshoro
Gynteap
BepHancokoro
Nannagina
Nonosusa
Kinsuesa

Cepnoea

Puc. 4. CepenHi noka3HuKu piBHs i3nyHoi 6e36ap’'epHocTi Bynuub MacuBy AKkageMMiCTe4KO

Ha ocHoBi oTpvMaHux pesynbTaTiB Bynuui 6yno posmno-
[iNeHo Ha YOTUPKM OCHOBHI rpynu 3a piBHeM 6e3bap'epHOCTi:
e rpyrna 3 HavBULMMW NOKa3HUKaMW: [0 HEi BXOOUTb
nuwe Kinbuesa gopora 3 piBHem 6e3bap'epHocTi 73,10 %;

e rpyna i3 cepegHiMun nokasHukamm: HambinbLua 3a Kinb-
KiCTIO Bynuub, 3 nokasHukamu Big 32,10 go 47,60 %. [o Hei
Hanexatb Bynuui Mupocnasa [Nonosuya (47,6 %), eTb-
MaHa Kupuna PosymoBcbkoro (36,2 %), Bacuna Cryca
(34,8 %), Oenytatcbka (33,9 %), Akagemika JobpoxoToBa
(32,1 %), a Takox npocnekt Akagewmika MNannagiHa (43,4 %)
Ta 6ynbBap Akagemika BepHaacbkoro (42,3 %);

e rpyna 3 HU3bKMMU NOKa3HUKaMW: CoW BXOOSATb BY UL
Opecta Backyna (25 %), BinuuaHcbka (25 %), Cinbcbka
(21,4 %) ta CepnoBa (15,9 %);

e rpyna 3 HyNbOBMMM MOKa3HWKaMMW: BKIOHAE BYUL
Knnma Yypromosa Ta IpniHcbKy, Ae nokasHukm 6esbap'epHocTi
popieHolTb 0 % 4Yepes BiACYTHICTb MILOXiAHOI 30HM Ta
06'eKTiB OLiHIOBaHHS.

[unckycisa Ta BUCHOBKMN

Onsa nigBuwieHHs piBHA ©e36ap'epHOCTi Y XUTNOBOMY
MacuBi AkageMMICTEYKO OOLNbHO pearnidyBaTu HU3Ky CcTpa-
TeriyHux HanpsimiB po3BuTKy. Hacamnepen BapTo CTBOPUTU
iHTepakTuBHY KapTy 6e3bap'epHoCTi TepuTopii, WO 003BO-
NUTb y3aranbHUTW AaHi NPO CTaH AOCTYNHOCTI 06'EKTIB iH-
dpacTpykTypu Ta cnyryBatume npakTUYHUM iHCTPYMEHTOM
ANS XWUTeniB, MICbKUX NNaHyBanbHWKIB i NPeACTaBHUKIB Mic-
LeBoi Bnagu. Baxnueum 3aBgaHHAM € MoAepHi3auist TpaH-
CMOpTHOI cucTemu, sika nepenbadvae NocTynose obnauTy-
BaHHSA 3yMNMHOK FPOMAaACbKOro TPaHCMOPTY enemMeHTaMu
©e3bap'epHOCTi (3axMCHI HaBicK, NTaBW, KOHTPACTHE Ta Tak-
TUNbHE MapKyBaHHS, MIAWOMHMKKU), @ TakoX PO3LUMPEHHS
napKy HM3bKONiAnoroBoro TpaHcnopTy. HeobxiaHoto € ana-
nTauis nilWoxigHWX 30H Yepe3 PEeKOHCTPYKLio TpoTyapiB i3
OOTPMMAHHSIM HOPMATMBHUX NapaMeTpiB LUMPUHM Ta MOK-
puTTH, obnawTyBaHHA NMOHWXKEHUX 3'i34iB i BCTAHOBMEHHS
TaKTUNBbHUX CMYT Ans ocib i3 nopyLleHHsMM 30py. Nepcnek-
TUBHUM HanpsMoM € BNPOBaAXeHHSA LMGPOBMX IHCTPYMEH-
TiB — MOGIiNbHNX 3aCTOCYHKIB i HaBirauinHUX cepsiciB, L0

ISSN 1728-2721 (Print), ISSN 2521-1935 (Online)

iHpopMyOTb NPO CTYNiHL 4OCTYNHOCTI MapLUpyTIB i 06'exTiB
MiCbKOrO cepefoBuLLa. BaxnnBo TakoX po3BMBaTK OCBITHI
Ta KOMyHiKaLiiHi iHiLiaTVBK, CNpSAMOBaHI Ha NiABULLIEHHSA Pi-
BHs1 00i3HAHOCTI HaceneHHs, Bi3Hecy 1 KOMyHanbHUX CNyx6
wopno notpeb niogen 3 iHBanigHICTIO Ta NPUHLMNIB YHIBEP-
canbHoro AnsanHy.

Peanizauia 3anponoHoBaHMX 3axoAdiB CNpusaTUMeE He
nuwie nokpawleHH isnYHOT AOCTYMHOCTI MiCbKOro npo-
CTOpy, a 1 hopMyBaHHIO coLiaribHO OPiEHTOBAHOrO, iH-
Knto3nBHoro Ta 6esneyHoro cepeposuLla, KOMGOPTHOrO
ONs BCiX rpyn HaceneHHs.

MpoBeaeHe aocnimkeHHs piBHs isnyHoi 6e3bap'epHOCTI
mMacvBy AKaZeMMICTEYKO [ano 3MOry KOMMMEKCHO OUiHUTK
CTaH OOCTYNMHOCTI MICbKOrO cepefoBuLLIa Arsi BCiX KaTeropiwn
HacerneHHs, 3okpema ocib 3 iHBanigHicTio. PesynbTtatu geta-
NbHOro aHani3y 06'eKTiB NiLLOXiAHOT 30HW — TPOTYyapiB, CXOAIB,
naHayciB, NepexoiB Ta 3yNMHOK FPOMaZCbKOro TpaHCropTy —
BKa3YylOTb Ha psg CUCTEMHUX HedonikiB. 30kpema, HU3bKi no-
Ka3HWKWM CNOCTEepIraloTbCs Y YacTuHi TpOTyapiB 3a KpuUTepiaMm
PIBHOCTi MOKPUTTS, HAsIBHOCTI MOHWXXEHHS GopatopiB Ta Tak-
TUINBHOTO MapKyBaHHS. MNMaHaycy Ta CXoam NPpakTUYHO He Bid-
noBigalTb HOPMaTMBHUM BMMOram ¢isn4yHOI OOCTYMHOCTI.
OTpuMaHi AaHi ceig4aTh Npo Te, Wo dopmyBaHHSA 6e3bap'e-
PHOro cepeaoByLLa B YKPAIHCBKUX MICTax 3anuvLIaeTbCs He-
[OCTaTHbO CUCTEMHMM i NoTpebye KOMMMEeKCHoro niaxony,
KU NOEOHYE iHXEHEPHI pilleHHs, NnaHyBaHHA iHPaCTPyK-
Typw Ta couianbHi acnekTu iHknio3ii. besbap'epHicTb He Moxe
po3rnagaTUCs NULLE SIK OKPEMUIA eneMeHT Gnaroyctpor —
BOHa Ma€ CTaTW iHTErpoBaHUM MPUHLMMOM MiCbKOro MNiaHy-
BaHHS, LLO BpPaxoBye (pisnyHy, couianbHy, EKOHOMIYHY Ta Lin-
dpoBy cknagosi iHkMt3ii. OTxe, KoMnnekcHui nigxig no
cTBOpeHHs 6e3bap'epHOro cepeaoBuLLa € KMOYOBUM DaKTO-
pom 3abe3neyeHHst iHKIM3MBHOCTI, PIBHUX MOXITMBOCTEN Ta
couianbHoi iHTerpauii rpomagsH. Peanisauis Takmx 3axogis
cnpusTMe opMyBaHHIO CTINKOrO, KOM(POPTHOTO Ta AEMOK-
paTU4HOro MiCbKOro cepeaoBuLLa, 34aTHOro BiAnNoBigaTh cy-
YaCHUM CoLjianbHUM BUKIMKaAM Ta MibKHApOAHMM CTaHdapTam
CTanoro po3BuTKY.
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BHecok aBTopiB: BikTopis 3anoTtoubka — koHLUenTyanisadis,
MeTOoZ0NOris, po3pobka CTPYKTYPW AOCHIOXKEHHS, HAanUcaHHs — ne-
pernag Ta peparyBaHHs; AHapi NaHbkiB — KOHUenTyanisauis,
dopManbHUin aHanis, 36ip gaHuX, aHani3 gpkepern, HanucaHHs —
opuriHanbHa YepHeTka, peaarysadHs; Jawina Lnak — koHuenTyani-
3auis, nigrotosBka ornagy nirepaTtypu, aHania mxepen, HanucaHHs —
opuriHanbHa YepHeTKa, pefaryBaHHs.

Dxepena ¢iHaHcyBaHHA. Lie gocnigkeHHs He oTpumMano xoga-
HOrO rpaHTy BiA (PiHAHCOBOI YCTaHOBW B AepXXaBHOMY, KOMepLii-
HoMy abo HekoMepLitHOMY cekTopax. PiHaHCyBaHHS! 34iCHIOETLCS
3a BMacHi KOLWTN aBTOPIB.
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PHYSICAL ACCESSIBILITY OF URBAN INFRASTRUCTURE AND WAYS TO IMPROVE IT:
THE CASE OF AKADEMMISTECHKO

Background. Inthecurrentcontextof Ukraine's social development, the establishment of a barrier-free environment has become a priority
of state policy and a crucial condition for social integration. Following the full-scale invasion in 2022, the number of people with disabilities has
significantly increased, intensifying the need for an accessible urban environment. Accessibility is regarded as a cornerstone of inclusivity and
sustainable development. The purpose of this study is to assess the level of physical accessibility within the Akademmistechko residential district in
Kyiv and to develop recommendations for improving infrastructure for people with limited mobility.

Methods. The research employs field observations, surveys, descriptive, cartographic, and comparative analyses to evaluate the level of

physical accessibility of the urban environment.
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Results. The article presents the findings of the study assessing the physical accessibility of the Akademmistechko residential area in Kyiv.
The analysis is based on a comprehensive assessment of urban environment elements, including sidewalks, ramps, pedestrian crossings, and public
transport stops. A quantitative analysis was conducted using defined accessibility criteria, and the main problems and spatial characteristics of the
area were described. The results reveal that most facilities do not meet accessibility standards, particularly in terms of tactile paving, curb ramps,
and ramp design. The highest accessibility indicators were recorded along the Ring Road and Akademik Palladin Avenue. The findings emphasize
the need for a systematic approach to improving urban infrastructure in accordance with the principles of universal design.

Conclusions. It has been demonstrated that the level of physical accessibility in the Akademmistechko residential district is insufficient
to ensure full mobility for people with limited physical abilities. The results highlight the key spatial barriers to accessibility and outline directions for
infrastructure improvement based on the principles of universal design and national standards.

Keywords: accessibility, urban environment, inclusion, universal design, Akademmistechko, infrastructure, barrier-free environment.
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TRANSFORMATION OF BORDER COMMUNITIES:
FROM A RESISTANCE IDENTITY TO A RESILIENCE IDENTITY

Background. Research on border territories exposed to adverse conditions, including those in the Chernihiv region, has
gained particular importance in the context of ongoing military threats and the challenges of post-war reconstruction. These
communities are highly vulnerable to external pressures, experiencing continuous socio-cultural challenges and security risks.
At the same time, they have simultaneously become spaces where new identities and forms of societal resilience emerge,
reshaping their socio-cultural landscape.

Understanding these processes is essential both scientifically and practically, as borderlands often serve as the frontline of
local mobilisation and adaptation during crises, enabling their evolution from peripheral areas into spaces of resistance.

Methods. Given the broader international scholarship on socio-cultural challenges, resistance identities, resilience
communities, and socio-cultural transformation (a field that extends beyond the scope of this article), this study employs a
triangulated methodological approach. It integrates classical, qualitative, and digital methods of human geography. These include
cartographic and statistical analyses and fieldwork (classical methods), in-depth interviews, focus groups, and discourse analysis
(qualitative methods), as well as social network analysis and digital ethnography (digital methods). By using these methods in
combination, or selectively depending on the research focus, it is possible to reconstruct the lived experiences of borderland
residents and trace the emerging socio-cultural orientations within these communities.

Results. Areview of Ukrainian and international literature was conducted, examining the borderland as a discursive concept,
socio-cultural transformations in both border and broader contexts, and the role of adverse conditions in shaping these processes.

The study identifies key pre-war socio-cultural challenges and their driving factors, the specific characteristics of the
2014-2022 period, and the critical shifts that occurred after 2022.

Findings show that the earlier identification ambiguity within border communities has been gradually transforming into a
resistance identity. This development strengthens societal resilience, underpins the emergence of resilience communities, and
drives socio-cultural change. Resilience communities are conceptualised as new socio-cultural formations that ensure continuity
in borderland development under unfavourable conditions. They fulfil consolidating, integrating, adaptive, and restorative
functions, influencing both the condition of border communities themselves and potentially the wider regional context.

Conclusions. The border communities of the Chernihiv region are undergoing a complex socio-cultural transformation:
from long-standing challenges of peripherality and demographic decline to mobilisation, consolidation, and the formation of
resilience communities during wartime and, subsequently, in the post-war period.

Resistance identity plays a central role in enhancing societal resilience, while resilience communities provide the structural
foundation for the functioning of society during war and for the recovery and long-term development of border territories
afterwards. The results obtained are significant for human-geographical research and may form the basis for practical
recommendations in regional policy and local governance.

Keywords: borderland, border communities, resistance identity, socio-cultural challenges, socio-cultural transformations,

resilience communities.

Background

Border territories have long been spaces shaped by
distinctive social, cultural and economic challenges. Since
2014, with the beginning of the armed aggression of the
Russian Federation against Ukraine and the resulting socio-
political and administrative changes, border areas have
become particularly vulnerable to socio-cultural pressures and
to the testing of territorial identity. The border communities of
the Chernihiv region are no exception. The full-scale invasion
that began in 2022 intensified these challenges, influencing
socio-cultural transformations, reshaping community self-
organisation, and affecting their resilience and adaptive
practices. As these transformations unfold, a new socio-
cultural environment is formed in which conventional identity
markers intersect with narratives of resistance and the
mobilisation of public sentiment. The relevance of this article
lies in the need to understand how border communities
evolve from being spaces "in between" to spaces "on the
edge", where barriers coexist with new forms of internal
territorial interaction, and where local communities begin to
acquire the characteristics of "resilience communities". Such
processes reflect socio-cultural transformations under military
threats and simultaneously lay the foundations for post-war
recovery and long-term resilience.
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The aim of the study is to examine how socio-cultural
challenges in the border communities of the Chernihiv
region influence the emergence of a resistance identity and
how the border space transitions from a state of being "in
between" to one of being "on the edge". This transition
reshapes the representational image of local communities
into resilience communities and transforms the broader
socio-cultural environment. In accordance with the aim, the
following objectives were set:

eto assess the historical and human-geographical
preconditions that shaped the socio-cultural background of
the border communities of the Chernihiv region;

e to identify the main socio-cultural challenges and the
factors influencing transformations in border territories
during the period 2014-2022 and after 2022;

e to conceptualise resistance identity in the context of
wartime socio-cultural transformations in border territories
and determine how it facilitates the shift from a space "in
between" to a space "on the edge";

eto assess how the resistance identity of border
communities influences societal resilience in an environment
of constant threats;

e to define the concept of resilience communities,
identify the key features of their formation in the border
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communities of the Chernihiv region, and evaluate their
potential during wartime and post-war recovery.

For the purposes of this study, it is essential to rely on
several core concepts whose definitions form the basis for
addressing the research objectives. These include the
concept of border territories and how they differ from other
types of spaces; the notion of socio-cultural transformations,
both generally and in relation to border contexts shaped by
military factors; and the concept of resilience communities.

From a conceptual perspective, the borderland is
understood as a broader category than the formal "border
strip" or "controlled area" defined in Ukrainian legislation.
Drawing on the work of D. Newman, A. Paasi, T. Wilson,
G. Donnan and E. Brunet-Jailly, border territories are
viewed as multilayered socio-spatial formations located in
close proximity to a state border, where economic, cultural,
demographic and identity processes intersect, creating a
space of barriers, contact and transformation simultaneously
(Newman, 2006; Paasi, 1996; Wilson, & Donnan, 1998; Brunet-
Jailly, 2005). From this understanding derive the key functions
of borderlands, particularly those of acting as barriers, points of
contact and arenas of transformation.

Another important concept for this study is bordering,
which refers to the ongoing process of constructing,
redefining and maintaining boundaries in political, social,
cultural and economic dimensions (Newman, 2006). This
stands in contrast to earlier theories of a "borderless world",
emphasising globalisation, deterritorialisation and network
flows (Ohmae, 1990; Giddens, 1999). In the context of
military conflict, particular attention must also be paid to the
openness or closure of border territories (re-bordering),
including strengthened border control and new mobility
regimes. These processes directly affect socio-cultural and
identity dimensions through border practices, shifting
perceptions of "self" and "other", and re-evaluating regional
space (O'Dowd, 2002; Zhurzhenko, 2024).

Socio-cultural transformations have been studied by a
number of scholars, including D. Massey, Y.-F. Tuan and
H. Kulieshova. Synthesising these perspectives, socio-
cultural transformations can be understood as comprehensive
changes in spatial practices, social interactions, cultural
identities, social institutions, and forms of regional
development, shaped by social, regional, cultural, political,
and economic restructurings and challenges (Massey, 2005;
Tuan, 1977; Kulieshova, 2010). Different scholars have
deepened theoretical and applied aspects of socio-cultural
transformation, considering processes through the lenses of
space, place and identity, as represented in D. Massey's For
Space and Y.-F. Tuan's Space and Place, as well as studies
on migration, cultural diversity, post-industrial change and the
measurement of well-being (including work relevant to OECD
Regional Well-Being). In this article, socio-cultural
transformations are examined in a chronological sequence of
challenges, the analysis of which is presented below.

Methods

The study of socio-cultural transformations in the border
communities of the Chernihiv region, and in particular their
influence on the emergence of a resistance identity and the
development of resilience communities, is based on a
combination of classical, qualitative and digital methods.
This approach enables the capture of both spatial and socio-
cultural dimensions of change. It is essential to note that the
methodological framework outlined here can be applied to a
broader analysis of socio-cultural processes in border
regions. In specific studies, including this one, only selected
methods from the broader framework may be employed in
practice. Classical methods include cartographic analysis,
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statistical approaches and field surveys. Cartographic
analysis helps reveal the spatial dynamics of change
(Mezentsev, 2014). Statistical methods make it possible to
assess the scale of depopulation and shifts in cultural
infrastructure.  Fieldwork, including observation and
questionnaires, captures contemporary processes at the
local level (Gregory, 2009). Qualitative methods, in turn,
provide tools for reconstructing both individual and collective
experiences. In-depth interviews allow researchers to
explore personal narratives of change (Rubin, & Rubin,
2013), while focus groups highlight shared community
experiences (Morgan, 1997). Modern digital methods further
expand the analytical capacity of such research. GIS
technologies enable the integration of spatial and statistical
data, facilitating the creation of "transformation maps", which
is particularly relevant for analysing regional differentiation
in socio-cultural transformations (Goodchild, 2001). Social
network analysis helps identify the structure of connections
between communities and broader societal initiatives, while
digital ethnography enables the study of the emergence of
new local identities within online spaces (Lovell, Coen, &
Rosenberg, 2023). To develop a comprehensive analysis, it
is essential to adopt a triangulated methodological approach
that integrates classical, qualitative and digital methods.
This ensures a multidimensional examination that spans
spatial and demographic processes, narrative accounts and
digital practices.

Results

Border communities in the Chernihiv region play a
crucial role in the region's administrative and territorial
structure. They are located within the Chernihiv, Koriukivka
and Novhorod-Siverskyi districts and account for roughly
16% of all communities in the region. Their geographical
position directly along the state border has shaped their
specific socio-cultural development and heightened their
vulnerability during wartime. The border territories of the
Chernihiv region include the following communities:
Mykhailo-Kotsiubynske settlement community, Liubech
settlement community, Ripky settlement community,
Dobrianka settlement community and Horodnia urban
community (Chernihiv district); Snovsk urban community
and Koriukivka urban community (Koriukivka district); and
Semenivka urban community and Novhorod-Siverskyi urban
community  (Novhorod-Siverskyi district). The total
population of the border communities of the Chernihiv region
is approximately 140,000 people. The largest population is
concentrated in the Novhorod-Siverskyi community, while
the smallest is in the Liubech settlement community.

If we consider the historical preconditions that have
shaped the socio-cultural environment of contemporary
communities, several typical patterns of challenges can be
identified across all border territories of the Chernihiv region.
These historical preconditions include frequent military
confrontations, both from the sixteenth century onwards and
during World War II. Such events resulted in significant loss
of life, destruction of infrastructure, and the disruption of
economic and socio-cultural structures, contributing to the
formation of collective memory centred on experiences of
trauma and tragedy. Another long-term challenge stems from
the totalitarian practices of the Soviet regime in the twentieth
century, including the Holodomor, political repression and
systems of state control. These practices undermined social
cohesion, generated a traumatic perception of the
surrounding environment, and contributed to the erosion of
social and cultural ties. A further important historical challenge
relates to repeated changes in statehood and political
authority. These shifts produced instability in social and
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cultural identities, led to transformations in administrative
structures, and resulted in the emergence of closed or inward-
looking local communities. Only with the advent of
independence did processes of renewal and restructuring of
socio-cultural relations begin to take shape (Mezentsev,
Pidgrushnyi, & Mezentseva, 2015).

Socio-geographical challenges that emerged against the
backdrop of historical events also play a significant role.
These challenges are reflected in statistical data prior to the
decentralisation reform (before 2016); therefore, the
analysis is carried out at the level of former districts, which
later served as the foundation for forming territorial
communities. First, demographic challenges are particularly
evident. The border districts of the Chernihiv region have
been characterised by long-term depopulation, an uneven
gender and age structure, population ageing and sustained
migration outflows. Between 2000 and 2016, the population
of these border districts decreased by between 10 % and
more than 20 %, which is higher than in non-border districts.
A complementary indicator is the ratio of those who left the
districts to those who arrived. Between 2000 and 2016, the
number of people leaving border districts exceeded the
number of arrivals by 10-18 %, compared to an average of
8 % in non-border districts of the Chernihiv region. Another
category of challenges concerns socio-economic conditions,
including increasing spatial inequality, uneven resource
distribution and a shortage of employment opportunities. For
example, the unemployment rate in the border districts of
the Chernihiv region rose by an average of 6 % between
2000 and 2016.

It is also important to highlight the category of cultural
challenges. These include the loss of local cultural heritage,
the decline in support for cultural initiatives as priorities
shifted towards socio-economic indicators, and the
emergence of differentiated cultural environments shaped
by varying family narratives of historical experience
(Antonenko, & Kotiukh, 2017).

Summarising the above, by 2014 the socio-cultural
environment of the border communities of the Chernihiv
region exhibited a set of challenges rooted in both historical
and socio-geographical factors, shaped by the collapse of
the totalitarian regime, its lingering legacy and the gradual
recovery of Ukraine's independence. As previously outlined,
and expanding on this, these challenges included a
demographic crisis as well as processes of peripheralisation.
According to V. Bielikov, peripheralisation refers to the
lagging of territories behind centres of development due to
a declining socio-economic potential, reduced access to
services and limited opportunities for growth (Bielikov,
2018). Another important aspect is cultural vulnerability,
associated with insufficient support for local initiatives. Most
notably, however, this period was characterised by
identification instability, which, under the influence of
subsequent challenges, socio-cultural transformations and
the formation of a new environment, later evolved into a
resistance identity. ldentification instability at that time
stemmed from a persistent imbalance: on the one hand, a
desire for self-determination within the framework of
regional identity, and on the other, historically sustained
cultural and everyday ties with neighbouring regions,
inherited from the Soviet period and family networks, which
no longer determine contemporary identity choices. This
created a blurred boundary between the categories of "us"
and "them", which subsequently became one of the key
factors driving the profound transformation of social identity
in the borderland and the emergence of distinct features of
a resistance identity (Thrift, 2008).
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During the period 2014—2022, socio-cultural challenges
in the border communities intensified as a result of the
Russian Federation's armed aggression against Ukraine. In
addition to the challenges inherited from earlier periods, new
ones emerged, some directly linked to the military actions
which, although not taking place within the border territories
of the Chernihiv region, had a significant impact on the
formation of a new socio-cultural environment. These new
challenges included military casualties, the mobilisation of
part of the population and a growing dilemma of regional
identity. Military losses and mobilisation affected not only the
demographic structure but also led to the emergence of a
new social group — combatants. Their status, experiences
and needs began to shape new socio-cultural orientations,
contributing to the development of a distinct strand of local
memory and elements of a future regional identity. This
process was accompanied by the formation of new layers of
collective memory and by an increasingly pronounced
dilemma of regional identity. In this context, the dilemma of
regional identity refers to the tension between established
local and borderland practices — shaped by connections with
neighbouring states, the totalitarian legacy of the twentieth
century and the challenges of restored independence — and
the gradual emergence of new meanings associated with
national solidarity and resistance to external aggression. On
the one hand, border communities maintained close socio-
cultural links with neighbouring countries, reflected in family
ties (as relatives often settled in different states following the
dissolution of the USSR), intergenerational narratives and
shared religious traditions, all of which reinforced a sense of
"living in between". On the other hand, the escalation of
Russian aggression after 2014 strengthened the need to
distance oneself from the "other" and to consolidate around
Ukrainian statehood. This continuous balancing between
older identity models and the new practices of resistance
and solidarity constitutes the essence of the dilemma that
ultimately became the foundation for the formation of a
resistance identity.

Another manifestation of socio-cultural transformations
in the border communities during 2014-2022 was the
decentralisation reform and the creation of amalgamated
territorial communities. The effects of this process can be
assessed from two perspectives. On the one hand,
communities gained greater resources and autonomy to
develop education, culture and local initiatives. On the other
hand, new challenges emerged, including uneven
development across communities, new governance dynamics
and institutional imbalances, all of which reinforced the sense
of peripheralisation. At the same time, increasing migration
flows, both internal and external, had a considerable impact
on the human capital of border communities. A significant
share of residents migrated in search of employment or
education, resulting in demographic losses and a weakening
of social and cultural capacities.

Following 2022, with the onset of the full-scale invasion,
the socio-cultural challenges in border territories reached a
critical level. At the start of 2022, several border communities
of the Chernihiv region were occupied, including parts of the
following territories:  Mykhailo-Kotsiubynske  settlement
community, Liubech settlement community, Ripky settlement
community, Dobrianka settlement community, Horodnia urban
community (Chernihiv district), Snovsk urban community,
Koriukivka urban community (Koriukivka district), Semenivka
urban community and Novhorod-Siverskyi urban community
(Novhorod-Siverskyi district). These territories were de-
occupied in April 2022. As of 2025, the Semenivka and
Novhorod-Siverskyi urban communities are classified as



FEOrPA®ISA. 3/4(94/95)/2025

~103 ~

territories where active hostilities continue. Local residents
experience constant shelling and terror. According to local
online sources and official reports, since the beginning of the
full-scale invasion, the Semenivka community has suffered
more than 60 attacks on various settlements within its
territory. The new challenges faced by the border areas of
the Chernihiv region, therefore include:

e widespread destruction of infrastructure and cultural
heritage sites;

e forced migration and depopulation, with a significant
share of the population (particularly in the Semenivka urban
community) fleeing due to hostilities, resulting in an even
greater imbalance in the age structure;

e population traumatisation caused by military actions,
reflected in heightened social vulnerability and deepening
demographic disparities;

e new forms of economic inequality, stemming from the
loss of enterprises and jobs alongside the growing
importance of humanitarian and international recovery

programmes. According to local online sources, by 2025,
various types of enterprises in the Semenivka urban
community had been shelled more than 20 times;

e a transformation of identity, from the regional identity
dilemma characteristic of 2014-2022 to the consolidation of
a fully developed resistance identity after 2022.

Overall, the socio-cultural transformations of the border
communities in the Chernihiv region follow a trajectory that
spans from the challenges of the totalitarian legacy, through
crisis-driven mobilisation and partial consolidation from
2014 to 2022, to the emergence of new models of resistance
and self-organisation during the full-scale invasion after
2022. These processes will continue to unfold in the future.
It is precisely these developments that form the foundation
for the emergence of a resistance identity and for the
transformation of border territories into resilience
communities. A summarised chronological representation of
the challenges faced by the border communities of the
Chernihiv region is provided in Figure 1.

CHALLENGES OF THE BORDER COMMUNITIES OF THE CHERNIHIV REGION IN CHRONOLOGICAL DYNAMICS
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Fig. 1. Chronological dynamics of challenges fac

As a result of the socio-cultural challenges facing the
border communities of the Chernihiv region, particularly in
the context of military factors that significantly influence
everyday transformations within local populations, it is
essential to define what constitutes a resistance identity and
how it contributes to societal resilience in an environment of
constant threat. Given that this study's focus on resistance
identity has a clearly territorial character, it is appropriate to
begin by clarifying the broader notion of territorial identity as
it applies to the border communities of the Chernihiv region.
In their work "Territorial Identity of the Population of the
Podillia Region", Ya. Oliinyk and O. Hnatiuk define territorial
identity as a society's capacity for self-awareness through
the interaction of global, national and local values,
perceptions and behavioural models. In this study, territorial
identity encompasses local and national patriotism,
topophilia, spatial orientation and the mental structuring of
place. The concept of a resistance identity is also well
established. According to M. Castells, resistance identity
emerges among groups that experience threat and
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ed by the border communities of the Chernihiv region

mobilises them towards self-defence and the protection of
their way of life (Oliinyk, & Hnatiuk, 2017). Synthesising
these scholarly approaches and taking into account the
challenges faced by border communities, resistance identity
in the Chernihiv region can be defined as a collective form
of regional belonging that arises under the direct pressure of
external threat and integrates local memory, wartime
experiences, practices of mutual support and self-
organisation, and mechanisms of defence and recovery.
Resistance identity is what transforms the earlier identity
dilemma of the borderland, a condition of existing "in
between", into a position "on the edge", prioritising the
preservation of the local community. This community
becomes a new agent of socio-cultural transformation,
shaping the wider socio-cultural environment of the region.

Resistance identity directly strengthens and reinforces
the societal resilience of the population. Societal resilience
is understood as a community's ability to maintain
functionality and recover after crises, disasters or external
threats through the mobilisation of social capital, support
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networks, institutional resources and collective identity. It
reflects both the capacity for adaptation and the capacity
for transformation of social systems in an environment of
ongoing challenges (Keck, & Sakdapolrak, 2013). In the
current conditions faced by border communities, this
process is two-dimensional. The socio-cultural challenges
faced by local populations lay the groundwork for the
emergence of a resistance identity, which in turn enhances
societal resilience. At the same time, the formation of a
resistance identity and the strengthening of societal

resilience are not only responses to threat but also active
drivers of subsequent socio-cultural transformations.
They reshape value orientations, collective memory,
patterns of interaction and mechanisms of self-organisation.
This represents a continuous, mutually reinforcing
process in which challenges generate new forms of
resistance and resilience, and these new forms, in turn,
become a driving force for broader social transformation.
A summarised representation of this interdependence is
provided in Figure 2.

INTERRELATION BETWEEN SOCIO-CULTURAL CHALLENGES, RESISTANCE IDENTITY, SOCIETAL RESILIENCE
AND SOCIO-CULTURAL TRANSFORMATIONS

Resistance identity Societal resilience trsac:g:c;rcn:l:':;;ils

socio-cultural challenges form
the basis for the emergence of
a resistance identity

societal resilience influences
socio-cultural transformations
and the development of a new
socio-cultural environment

the formation of a resistance
identity strengthens societal

resilience

Fig. 2. Interrelation between socio-cultural challenges, resistance identity, societal resilience and socio-cultural transformations

Overall, resistance identity strengthens societal resilience
through several key factors:

e social effectiveness and mobilisation capacity, expressed
through community cohesion, voluntary participation in
overcoming the consequences of threats, the rapid
formation of volunteer networks, assistance logistics and
local support centres. According to local and regional
sources, residents of the Semenivka urban territorial
community, despite constant shelling and ongoing threat,
unite and jointly address the consequences of attacks, while
the local administration responds promptly to damage,
maintains the functioning of essential infrastructure and
supports local assistance centres;

e informational and normative integration, reflected in
the creation of shared safety rules that take local threats into
account, the development of norms for public and internal
interaction during shelling and in conditions of disrupted
electricity supply;

e symbolic practices and volunteer activities, including
expressions of respect and support for the military, community
fundraising and assistance to families with members serving in
the armed forces;

e adaptation of educational and cultural institutions,
which can be seen in efforts to secure access to early
childhood and general secondary education, in sustaining
the learning process through online formats, and in the
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support of extracurricular initiatives by local youth groups,
such as organising joint sports trips to safer areas.

Taken together, and not limited to the points outlined
above, these factors form the societal resilience of border
community populations. This resilience reflects their ability
to withstand threats, restore functionality rapidly, maintain
infrastructure as well as social and cultural potential, and
adapt to prolonged periods of danger.

Resistance identity, formed as a result of wartime challenges
and threats, has directly contributed to strengthening the societal
resilience of the border communities of the Chernihiv region.
As noted above, resilience is a process of continuous
interaction. On the one hand, socio-cultural challenges and
environmental factors stimulated the emergence of new
practices of resistance. On the other hand, the resistance
identity itself, together with the growing societal resilience,
transformed the socio-cultural life of local populations,
fostering new collective narratives, models of self-
organisation and forms of local solidarity. This process
became the foundation for identifying a new phenomenon:
resilience communities. In the context of this study,
resilience communities are understood as borderland local
communities that, under conditions of continuous military
threat and socio-cultural transformation, acquire key
resilience functions. This formation does not have a clear
territorial demarcation or administrative definition but rather
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describes a socio-cultural condition characteristic of border
communities. Such communities combine:

e a resistance identity that underpins consolidation and
collective mobilisation;

e societal resilience as the capacity to maintain essential
functioning, recover and adapt after crises;

e |ocal borderland specificities, expressed in practices
of survival, mutual support and the rethinking of cultural
codes under constant threat.

Drawing on these definitions and the previously discussed
socio-cultural challenges, the key functions of resilience
communities can be identified as follows:

e consolidation, expressed in the formation of a shared
identity and the mobilisation of the population around ideas of
resistance, preservation of statehood and post-war recovery;

e integration, reflected in the maintenance of social
ties, mutual assistance and community coordination amid
military threats;

e adaptation, meaning the ability to respond quickly to
change and adjust local socio-cultural practices to the
conditions of war and post-war reconstruction;

e restoration, which provides the basis for socio-cultural
recovery after crises and for the development of new models
of territorial development.

It is important to note that these functions are not static.
They are interrelated and may expand or shift depending on
the situation, specific challenges or changing conditions.

Thus, the emergence of the border communities of the
Chernihiv region as resilience communities occurs through
the integration of collective memory, resistance identity and
adaptive socio-cultural practices. This defines their role not
only as centres of survival during wartime but also as key
actors of recovery in the post-war period.

Discussion and conclusions

The study has provided a comprehensive understanding
of the socio-cultural transformations occurring in the border
communities of the Chernihiv region under conditions of
military threat and in the context of post-war recovery. The
research identified the historical and socio-geographical
preconditions that shaped the contemporary socio-cultural
environment, outlined the key challenges of the pre-war
period, examined the transformations of 2014-2022 and
highlighted the radical changes that have taken place since
2022. It was established that these processes have led to
the emergence of new models of identity among the
population, in particular the formation of a resistance
identity, which has become a foundation for strengthening
societal resilience and mobilising local communities. The
findings show that border communities have undergone a
transition from a state of peripherality and identification
instability to consolidation around the ideas of statehood and
resistance. Socio-cultural transformations have manifested
in changes to demographic structures, in the growing
significance of wartime memory and narratives, in the
mobilisation of new social groups and in the development of
new practices of self-organisation. The article introduces the
concept of resilience communities, described as socio-
cultural formations that fulfil consolidating, integrating,
adaptive and restorative functions. This approach allows
border territories to be viewed not only as spaces of threat
but also as spaces in which new models of resilience and
recovery are formed.

From a discussion perspective, it is important to
emphasise that the proposed concept of resilience
communities requires further theoretical development and
empirical validation. It extends beyond the traditional
administrative and territorial understanding of communities
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and instead refers to socio-cultural processes of consolidation
and mobilisation. This raises questions about the conceptual
boundaries of its application, the potential for comparison
with international experience and its practical relevance for
state policy and local governance. Another open question
concerns the extent to which such formations can remain
sustainable in conditions of prolonged war and post-war
crises, since resistance identity itself carries both mobilising
potential and the risk of further social fragmentation. The
findings have significance for future research in human
geography, as they outline key directions for analysing
transformations during wartime and in the post-war period.
Promising areas for further inquiry include:

e the study of socio-cultural transformations in the border
regions of Ukraine with a focus on the formation of resilience
and regional identity;

e the development of practical recommendations for
local self-government on the preservation and restoration of
the cultural environment in the post-war period;

e comparative analysis of Ukrainian and international
experiences of border territories affected by armed conflict.

The emergence of the border communities of the
Chernihiv region as resilience communities is not only a
response to wartime threats but also a strategic resource for
their development and post-war recovery.

Sources of funding. This study did not receive any grant from
a funding institution in the public, commercial, or non-commercial
sectors. The funding is covered by the authors' own expense.
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TPAHC®OPMALISA IPUKOPOOHHUX TPOMAQ: BIA INEHTUYHOCTI CMPOTUBY A0 IAEHTUYHOCTI ONMOPU

Bcrtyn. JocnidxeHHsi npukopOOHHUX mepumopill y Hecripussmaueux yMoeax, 00 IKUX Hasexums i NpukopdoHHs1 YepHiziecbkoi o6nacmi, Ha-
6y110 0c0671UB020 3HaYEHHSI 8 yMO8axX 80EHHUX 3a2P03 Ma MicII80€EHHO20 8i0HO81eHHS. [IpukopdoHHi 2pomadu YepHiziecbkoi o6sacmi, 3 0OH020
60Ky, sucmynaromb 0OHUMU 3 Halb6inbw ypasnueux 00 308HIWHIX ennueie, cMukaromMbCsi 3 NOCMIUHUMU CoYianbHO-KY/IbMYPHUMU S8UKIIUKaMu
ma 6e3nekoeuMu 3a2po3amu, a 3 iHWO20 — cmaJiu NPocmMopoM ¢hopmyeaHHs Hoeux ideHmuyYyHocmeli ma cycninbHoi cmilikocmi, Wjo Nepemeoproe
coyianbHO-KynbmypHe cmaHoeuwe yux mepumopili 3a paxyHOK coyiasibHO-KyfibmypHUX mpaHcgpopmayili. AHani3 daHux npouyecie € Heob6xiOHUM
K 3 HayKoe020, maK i 3 NpaKMu4Ho20 noassdie, OCKiNbKU caMe y NMPUKOPAOHHI 3aknadarombcsi OCHoeU Mobinizayii ma adanmauii 1okanbHUX
crninbHOm y Kpu3oe8ux ymoeax ma repemeopeHHs ix 3 npocmopy nepugepii do npocmopy onopy.

MeTopaun. Y po3pisi anobanbHux AocniodkeHb coyiasibHO-KyIbMypPHUX 8UKIIUKie, ghopMyeaHHs1 ideHmu4Hocmi cnpomusy, 2pomad-ornop ma
couianbHO-KynbmypHUX mpaHcgopmauill, ujo He o6Mexxyemscsi pamkamu 0aHol po6omu, OoyinbHO eukopucmoesyeamu nidxi0 mpiaHaynsayii — no-
€0HaHHS K/lacu4yHuXx, siKicHux ma yugposux memodie cycninbHoi 2zeozpagpii. Ceped makux memodie doyinbHo eudinumu kapmoapadpidHul aHanis,
cmamucmud4Hi nidxodu, nonboei docnidxeHHs1 (knacu4Hi mMemodu), 2nubuHHi iHmepe 'to, ¢hokyc-2pynu, Auckypc-aHani3 (akicHi Memodu), aHani3 co-
uianbHuUx Mepex, yugpoesy emHozpadgpito (HoeimHi yugpposi Memoou). [loedHaHHs ecix Memodie (K KOMM/IeKCHO, mak i MO4YK080 3asleXHo 8io cre-
yudpiku Yu HanpaeneHocmi docnidxeHHs)) dae 3Mo2y pekoHcmpyroeamu Aoceid MewkaHyie NPpukopAoHHUX 2poMad ma eidcmexxumu popmMyeaHHs
HO8UX COUiOKY/IbMYypPHUX OpieHmupis.

Pe3ynbTaTu. llposedeHo 021510 HayKkosuX Npayb yKpaiHCbKUX i 3apy6iXHUX asmopie, npucessyeHo AUCKYPCUBHOMY MOHSIMMIO MPUKOPOAOHHSI,
coyianbHO-KynbmypHUX mpaHcghopmayili y po3pi3i npukopAoHHO20 ma 3a2a/lbHO20 KOHMeKCcmy, a maKkox 3 noansidy ¢hakmopy Hecrnpussmaueux
yMoe i suknukie. BuokpeMsieHO Ki1o4oe8i coyianbHO-KyIbmypHIi 8 UKITUKU A080EHHO20 Yacy ma ¢ghakmopu ix popMyeaHHsl, ocobsiueocmi coyiasibHo-
KynbmypHux euknukie 2014—-2022 pp. ma kpumuyHi 3miHu nicns 2022 p. BusHa4yeHo, wjo ideHmudpikayiliHa Hegau3HayeHicmb y MPUKOPOOHHUX 2PO-
madax mocmyrnoeo mpaHcghopmMyembcsi 8 i0eHMuUYHicmb cripomusey, sika MOCUJIIoE CycninbHy cmilikicmb, hopMye ocHo8y Osisi po3eumky 2pomad-
ornop ma crnpusie po3eUmMKy couyiasibHO-KyJibmypHUX mpaHcgopmayili. Fpomadu-onopu, ceoe€ro Yep20ro, Po32/ITHYMo siKk Hogi CoOUioKynbmypHi
ymeopeHHsi, w0 3abe3nevyyroms cmasnicmb po3eumKy NPUKOPOOHHUX YMeOPeHb y HeCrpusimiueux ymoeax ma 3a2po3ax, a maKkoX eUKOHYIomb
KOHconidauyiliHy, iHmezpauyiliny, adanmueHy ma eiOHoentoeanbHy yHKUii, W0 ensiueae sik Ha cmaH NPUKOPOOHHUX 2poMad, mak i fomeHyiliHo Moxe
ensiueamu Ha po3euMoK iHWuUXx mepumopil pezioHy.

BucHoBKkUu. BcmaHoeneHo, wjo npukopdoHHi epomadu YepHiziecbkoi o6racmi npoxodsimb cknadHull wnsix coyiasbHO-KyIbMypHUX mpaHc-
gopmauyiti: 8id icmopuyHux euknukie nepugpepiliHocmi ma demozpagpiyHoi kpusu o Mobinisauii, kKoHconidayii ma cmaHoeneHHs1 epomad-onop y
80€HHUlI ma e nodasbWomMy 8 nicasseoeHHUl nepiod. IdeHmuyHicmb cnpomuey e Yux nNpoyecax eucmynae K/o4oeumM ghakmopoM cycninbHoi cmit-
Kocmi, a @poMadu-onopu, C80€EH0 YepP20to, OCHOBOIO Os1s1 hYHKUiOHY8aHHs1 Ccycninbcmea y 80€HHUL nepiod ma 8iOHO8IEHHS ma pPo38UmKy NpuUKop-
OOHHsA1 y nicnsieoeHHUl Yac. OmpumaHi pe3ynbmamu Maromes 3Ha4eHHs1 Onsl cycninbHo-2eo2pagiyHux docnidxeHb i MOXXymb cmamu 6a3oro ons
PO3po6KU NpakmMu4YHUX pekoMeHOayill y cghepi pezioHanbHOI nonimuku ma micyeeoa2o ynpaesiHHs.

Kniwo4yoBi cnoBa: npukopdoHHs, MPuKopOOHHi 2pomadu, ideHmu4Hicmb cripomusy, coyiasibHO-KyIbMYPHi 8UKITUKU, coyianbHO-KY/1bmYpPHi
mpaHcghopmauii, 2pomadu-onopu.
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MPOCTOPOBA MOAENb NPUMICbKOI 30HU KUEBA:
ICTOPUKO-TEONPA®IYHI ACNEKTU PO3BUTKY TA CYYACHI MEXI

B c Ty n. [Mpumickki 30HU eenukux micm eHacnidok npoyecie cybypbaHizauyii, Mizpayili HacesieHHs1 ma YucsieHHUX rMPocmo-
poeux mpaHcgopmayili cmasnu 8aX/1ugor CK/1ado80H MiCbKUX cucmeM po3cesieHHs. Bydyyu admiHicmpamueHo camocmili-
HUMU, NpuMicbKi 30HU po3euearombCsi y 83aeModii 3 YeHmpanbHUM MicmoM ma 3a3Haroms ennuey eid peanisayii tiozo 'eHe-
panbHUXx nnaxie i cmpameeiii pozeumcky. llideuwieHHs1 pieHs1 KOMgbopmy ma sikocmi XXummsi HaceJleHHs1 NPUMICbLKUX 30H 108 'si-
3aHe 3 denlimimaujiero ix Mex 3 ypaxyeaHHsIM YUHHO20 aOMiHicmpamueHo-mepumopiasibHO20 yCmpOo ma 8Usi8/IeHHSIM X npo-
cmopoeux ocobnueocmedl.

MeToawu. BukopucmaHo maki Memoodu: nopieHsIbHO-2eo2pagiyHuli, kapmozpagivyHuli, 2pynyeaHHsi, Memod npPocmopo-
8020 [C-aHanisy, knacmepu3sayiss Memodom k-means.

Pe3ynbTaTu. 3dilicHeHo aHani3 MeHepanbHux nnaHie Kueea 3 dpyaoi nonosuHu XX cm. y koHmeKkcmi po3eumky (io20 npu-
MicbKOI 30HU ma eu3Ha4YeHHs1 poJli i ocobnueocmeli po3eumky npumicbkoi 30HU e eHepanbHUX nnaHax micma. BudineHo dea
nepiodu i cim emanie npocmopoeozo po3sumky Kuesa ma tio2o npumicbkoi 30HU 3 dpy2oi nonosuHu XX cm. i 0o cbo200Hi. 30it-
CHEHO MopieHANbHUU aHasli3 aemopcbKux MemoOouk audineHHs1 Mex npumicbkoi 30HU Kueea ma po3po6eHo enacHy npocmoposy
modesb i0o20 npumicbkoi 30HU. [IpoeedeHO 2pynyeaHHs Ma paHXXyeaHHs mepumopiasbHUx 2pomMad npumicskoi 3o0HU Kueea 3a
nokasHuUKamMu 2ycmomu HaceJleHHsl, pieHs1 ypbaHizoeaHocmi ma ix eiddaneHocmi 8id yeHmpy micma. [JocnioxxeHo cmyniHb 3ay-
YeHHs1 mepumopianbHuUx 2pomad 0o cnienpayi 8 Mexax acouyiayii "Kuiecbka aznomepauis”.

BucHoBku. 3a donomozoro memodie IC-anani3y 30ilicHeHO knacmepu3auyilo mepumopiasibHUX 2poMad NPUMICbLKOI 30HU
Kueea ma cmeopeHO mpboXnosicHy npocmoposy ii Modesb, W0 8K/IFOYa€E MPUMICbKY 30HY repuio2o, Opy2o20 ma mpembo20
nopsdkie. BusieneHo npocmopoei ocobnueocmi po3eumky npumicbkoi 3oHu Kueea. [fpocmopoea modesnib Moxe 6ymu eukopuc-

maHa npu po3pobuyi micmo6bydieHoi doKyMeHmMauii, KOHYenyii iHmeaposaHoz2o po3eumky Kueea ma (io20 npumMicbKoi 30HU.

Knw4yoBi cnoBa: micmo, npumicbka 30Ha, 2eHepasibHUll NaaH, npocmopoesa modenb, Kuie, YkpaiHa.

BcTtyn

Po3BMTOK NPMMICBbKOT 30HU BENUKMX MICT AOLIMBbHO PO3-
rmsgaTtv 3 ypaxyBaHHAM arfiomepauiiHoro eqpekTy, Skum su-
HWKaE BHACIiAOK KOMMAKTHOI KOHLIEHTpaLji HaBKono Micta
(sopa) iHWKX HaceneHnx NyHKTIB Ta iX CNiNbHOro po3BUTKY
Ha OCHOBI TiCHMX 3B'A3KiB. YncneHHi TpaHcdopmadii npu-
MIiCbKOro MpocTopy, 3MiHM Yy couianbHO-eKOHOMIYHOMY
Ta gemorpadiyHoOMy PO3BUTKY, CUCTEMi ynpaBmfiHHA Ta
agMiHicTpaTMBHO-TeputopiansHoMy ycTpoi (ATY), ski Bia-
Oynncb B OCTaHHi OECATUNITTHA, CTBOPKOKTbL HEOOXIOHICTb
BUAINEHHs1 akTyanbHuXx Mmex KniBcbkoi arnmomepalii 3 ypaxy-
BaHHAM HaNMeEHLUNX NPOCTOPOBUX OanHUUb ATY — TepuTo-
pianbHMX rpomag, Ta noTpebyoTb aHanidy poni NpMMicbKOi
30HM B 'eHepanbHuX nnaHax po3suTtky Kvuesa.

Mema cTatTi nondarae y BUpiLLEeHHi ABOX AOCAIOHULIBKNX
3aBgaHb. Meple nepenbavae aHania MeHepanbHUX MnaHiB
Kuesa 3 gpyroi nonoBuHM XX CT. Y KOHTEKCTi pO3BUTKY NOro
NPUMICLKOI 30HM Ta BU3HAYEHHI pori i 0cObnMBOCTEN PO3BUTKY
NpUMICbKOi 30HM B ['eHepanbHuX nnaHax micta. dpyre goc-
NigHVLUbKe 3aBAaHHS NOB'A3aHe 3 NOPIBHANBHUM aHanisom
HasiBHUX aBTOPCbKUX METOAMK BUAINEHHA MEX NPUMICbKOI
30HN Kueea Ta po3pobkoto BriacHOi MpOCTOpoBOi Mogeni
MOro NPUMICbKOT 30HM.

Oans0 nimepamypu. Kuis y npoueci csoro ypboreHesy
32 MoHap niBTOpa TUCAYONITTS 3 Yacy CBOr0 3aCHyBaHHSsI
NponLwwoB BCi cTagii po3BuTKy (heopancHy, AoiHAyCTpia-
nbHy, iHAQYCTpianbHy) i Ha noyatky XXI CT. yBilLIOB y NoCT-
iHOyCTpianbHy CTafito po3BUTKY SIK MiCTO-mMeTpononic. 3a
TaKui TpMBanuin Yac 3MiHIBanNMCh i OCHOBHI pyHKLi MicTa:
Bif, cepeHbOBIYHOIo MicTa-copTeLi Ta penirinHoro LeHTpy
mMuTpononii y CxigHin €sponi 4o iHaycTpianbHoi arnomepa-
uii yacis YPCP, Big apyropsigHoro micta B gepaBi vacis
pocivicbkoi imnepii Ta CPCP 0o ronoBHOro, CTONMYHOMO LEHTPY
He3anexHoi Aepxasu YkpaiHa. [lig BNAMBOM KOMaHOHOI
(cnovaTky iMnepcbkoi, a NoTiM i couianicTUYHOI) cnucTemu
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MICbKOro nraHyBaHHs!, CNIPAMOBAaHOI Hacamnepes Ha WBUAaKy
iHoycTpianizadito, 3 kiHus XIX Ta BnpomoBx XX cT. KuiB
pO3BMBaBCHA €KCTEHCVBHO Ta NMpUEHaB A0 CBOEI aAMiHIiCT-
paTMBHOI MeXi psifi NPUMICbKMX ICTOPUYHMX MICLIEBOCTEN:
3BipuHeup, [piopky, Conom'sHky, Lynasky, KypeHiBky
(kiHeub XIX cT.), CBATowmH, Yokonisky, Oirtspi, Oemiisky,
OnekciiBcbky cnobogy, CanepHy Cnobigky, Kopuysarte,
l'anaraHu, MosHsku, Ocokopkn TOWO (Meplia MomnoBMHa
XX ct1.), MNuporis, ®eodanito, Yanaisky (BiTy-JlntoBChKy),
BopTHudi, XKynauu Towo (gpyra nonosuHa XX cT.). Yacto
Take NOrnMHaHHA MiCTOM HaBKOJULLHIX Cifl He BpaxoByBaso
OYMKM MiCLIEBMX MeLLKaHLiB, SKi HACUNbHO CTaBanu MicTs-
Hamu (ApxunoBa, 2015). Lle HanpsiMy BNNUHYNO Ha Nokas-
HWKN 3POCTaHHSA YMCENbHOCTI HaceneHHs MicTa: SKWOo Ha
noyatky XX cT. BoHo ctaHoBuio 330 Tuc. ocib, To nepes no-
YyaTkom [pyroi cBiToBOI BiliHM — noHaa, 840 Tuc. ocib. (Mo-
nos, 2012). B ToW xe 4Yac 3HauyHi iCTOPMYHO CHOPMOBAHI
NPUMICbLKiI TepuTopii 36eperny cBo agMiHiCTpaTUBHY camo-
CTIMHICTb Ta HWHI NPOAOBXYIOTb PO3BMBATUCh Y NMPUMICHKIN
30Hi Kuesa: micta Buwropog, IpniHb, BuwHese, by4ya, bpo-
Bapwu, cenuwia Noctomens, Benuka Oumepka, cena Cogiie-
cbka Ta lMeTponaeniecbka bopuariBku, KoutobuHekke, Xo-
TiB, HoBocinku Towo. OctaTtoyHe chopMyBaHHsi aaMmiHicTpa-
TMBHUX KOpAOHIB Knuesa, Noro npuMmicbkoi cuctemm posce-
NEHHs Ta 3aranbHoro "kapkacy" KMiBCbKOI MICbKOI arnome-
pauii Bigbynocb nicns 3aBepLueHHs [pyroi CBIiTOBOI BilHW.
B nopganswomy Kuis po3suBaBscs 3rigHo 3 YoTupma eHepa-
NbHUMKU NNaHamu micta 1949, 1967, 1986, 2002 pokis (Ma-
nexa, 2017). FeHepanbHi nnaHn Kneea GeanocepenHbo
BMSIMBaNn Ha PO3BUTOK MOr0 MPUMICLKOI 30HM.

MnaHyBaHHA Ta ynpaeniHHA NPOCTOPOBUM PO3BUTKOM MIiCT
SIK KOHLIeNTyarnbHO, TaK i NPaKTUYHO MOBWHHI 3AINCHIOBATUCH Y
KOMMMEeKCi 3 iX NpUMICBKUMM 30HaMK, TOOTO B MeEXaxX MiCbKUX
arnomepauin. OgHak B YkpaiHi HopMaTUBHO-NPaBOBUMU [OKY-
MeHTaMn Le He nepenbaveHo. B 3akoHOOaBCTBi YKpaiHu

© MenbHuuyk Bnagucnas, 2025
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Hemae BU3HaYeHHs1 MiCbKMX arfiomepadin, a y CTpyKTypi ynpas-
NiHHA BiACYTHIM piBeHb ynpaeniHHs HuMu. Y 2018 p. 6yno Bia-
xuneHo MpoekT 3akoHy "Mpo micbki arnomepadii B Ykpaini",
3a aKTVMBHOI MPOTWAII TepuTopianbHUX rpoMag BiAXWUMEHO
MpoekT 3akoHy "lNMpo BHECEHHS 3MiH A0 AESKMX 3aKOHOOaB-
4YMX aKTiB YKpaiHW LWOA40 CTBOPEHHSA NpaBoOBMX NigcTas Ans
YTBOPEHHSA arnomepaliii gk ogHiei 3 popm cniBpobiTHULTBA
TepuTopianbHmx rpomag” (MenbHuk, & 3anyubkuin, 2024).
Takuii acnekT KOHMMIKTHOCTI B MPUMICBKI 30HI € ocobnu-
BOKO PMCOI0 NMPOCTOPOBOrO PO3BUTKY MPUMICBKMX 30H B YK-
paiHi 3aranom i B Mexax KniBcbKkoi arnomepadii 3okpema.
TepuTopianbHi rpoMagn 3 pisHUX NPUYUH He FrOTOoBI A0 Y-
paBiHHSA YK HaB'A3YBaHHS PilLEHb 3 LLEHTPY, @ COLONOriyHi
ONUTYBaHHA MeLLKaHLiB NpMUMICbKoT 30HN KneBa BKasyloTb
Ha HebaxaHHs X | opraHiB MicLLEBOro camoBpsiAyBaHHS 3a-
KOHOAABYO (agMiHICTpaTUBHO) BYTM YaCTUHOIO LeHTpanb-
Horo micta (Opinions and views of the population..., 2020).
BiacyTHicTb cyyacHoro 6naroyctpoto Ta KOMOpPTHUX My6-
NiYHMX NPOCTOPIB, TPAHCMOPTHI 3aTopK, LLOpiYHe "nigep-
cTBo" KneBa y nepeniky Han3abpygHeHilWmx MicT CBiTy 3a
AKICTIO NOBITPS, BUCOKI LiiHW HAa HEPYXOMICTb — Lie NULLE OK-
pemi akTtopu, SKi BMWTOBXYOTb NOoAen, WO nparHyTb
KOMMOPTHOrO XWUTTS, B MPUMICBKY 30HY Ta BUKITMKAKOTb Ka-
TEropunyHy BigMOBY BYTV YACTUHOK MICBKOro Xaocy.

Y kpaiHax €C 3anpoBagXeHO YCnillHWI OOCBiA ynpas-
NiHHA MICbKMMK arnomMepaLisMmn SK y NpaBoBOMY MO, Tak i
Y BUKOHaBYOMY, SIKMUIA MOXXHa BUKOPWCTaTK i Ans arnomepa-
uii Kuesa. Tak, cTpykTypa ynpasniHHa BapcenoHcbkoro ar-
nomepadieto npeacrasneHa Pagoo arnomepadii/metpono-
nii, rONOBHUM OPraHoOM NPUIAHATTS pilleHb, WO CKNagaeTbes
3 90 ocib, Ta Npe3ngeHToM — Mepom Bapcenonu. Jlicabok-
CbKa arnomepadis/MeTponorisi BKIMoYae TPy OCHOBHI CTPYK-
Typu BpSAyBaHHA Ta NPUAHATTS pilleHb: Pagy arnomepauii
(meTpononii), BukoHaBunin komiTeT Ta CTpareriyHy pagy 3
po3BuTKy arnomepadii  (Governance in  European
agglomerations..., 2022). B YkpaiHi anbtepHaTBol ANng
pO3B'si3aHHS CNiNbHUX MpPobnemM cTano CTBOPEHHS nnaT-
¢opM napTHepcTBa MICT Ta iX NPUMICbKMX rpomag, (acouia-
Lin opraHis micueBoro camoBpsigyBaHHs). Y Knesiy 2019 p.
CTBOPEHO MiCLIeBY acouljiaLilo opraHis MicLLeBOro camoBpsi-
ayBaHHsa (MAOMC) "Kuiscbka arnomMepadist” sik 106poBinbHe
ob'egHaHHAa (nnatdopma) ronie MicLEeBOro camoBpsagy-
BaHHA KueBa Ta cycigHix rpomag 3apagu cnienpadi Ta napt-
HepcTBa, sike y 2025 p. HanivyBano 19 unexis. CBoeto mMe-
TOl0 acouiaLis aeknapye "06'eqHaHHs 3ycunb MiCLLEBUX pag
ONsi po3B'A3aHHSA CMiNbHUX Npobnem TepuTopianbHUX rpo-
Map, 3axuCTy ix npaB Ta iHTepeciB, CTBOPEHHHA YMOB Ans
coLjianbHO-EKOHOMIYHOTO PO3BUTKY HACeneHWX MyHKTIB Ta
e(EKTUBHOMO 3AiNCHEHHS NMOBHOBaXEHb MiCLEeBOro camo-
BpsagyBaHHsA" (Acouiauia "KuiBcbka arnomepauis”..., 2025).
Y mexax criBnpadi Mix Knesom Ta npMMicbkMMm rpoMagamu
y 2020-2021 pp. peanizoBaHo 27 cnifbHUX NPOEKTIB y che-
pax TpaHCrnopTy, BOAOMOCTayaHHs, ekonorii, iHBeCTuLin,
MeauLMHN, NOBOMKEHHA 3 NOBYTOBMMM BigXodamu, pekpe-
auii Ta Typuamy, a 'y 2022 p. nicna geokynauii Kniscbkoi 06-
nacTi pearni3oBaHO ChiflbHWUIA NPOEKT i3 BiQHOBIEHHSI BOAO-
noctavaHHs B M. lpniHb (IpniHcbka micbka paga..., 2025).

Metoan

BuaineHHs mex npumicbkoi 3oHM Knesa BinbyBanocs B
Kinbka etanis. Cnoyatky 6yno npoaHanizoBaHo niaxoau Ao
penimitauii mex Kuniscbkoi arnomepalii 3 BUgiNeHHAM cninb-
HWX NMPOCTOPOBMX O3HaK, 3anpOrNoHOBaHi Pi3HUMKN JOCHIAHU-
kamn. Ha HacTynHoMy eTani Oyno npoBefeHO rpynyBaHHs
TepuTOopianbHUX rpomaz NpuMMicbKoi 30HM Kuesa 3a nokas-
HUKaMu ryCTOTM HaceneHHs, BiaaaneHicTto Big LEHTPY MicTa
Ta piBHeM ypbaHizoBaHoCTi TepuTopii. Ha 3aknio4yHomy eTani
3a JonomMorow nporpamHoro 3abesneveHHs QGIS npose-
[OEHO KracTepusauiio TepuTopianbHUX rpoMag MeToOoM
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k-means. BpaxyBaBLuu pesynbTaTti Knactepmsadii, CTyniHb
3anyyeHHs rpoMag Ao ChifbHOro PO3BUTKY i3 LeHTparnbHUM
MiCTOM Ta iX HabnuxeHiCcTb 40 aBTOMOGINbHUX "BOPIT" B Mi-
CTO, 3anpornoHOBaHO NPOCTOPOBY MOAerNb MPUMICHKOI 30HU
KneBa. BukopuctaHo cTatuCTMuHi gaHi [epaBHOi cnyxou
cTatucTukM Ykpainm 1a [depxaBHoro nopTany "[deueHTpa-
nis3auis"; NOpPIBHAHHA Ta y3aranbHeHHs, KapTorpadiyHun
meTton, meTton npoctopoBoro C-aHani3y, rpynyBaHHs Ta
Kractepumaauito metogom k-means.

Pe3ynbtaTtun

Kuie ma npumicbka 30Ha e eHepanbHUX niaHax
micma. PO3B/TOK NPUMICbKOT 30HM 3anexunTb Big cTpaTerii
PO3BUTKY LIEeHTpanbHOro micta. Po3suBatouncs TpuBanuin
yac y couianiCTUYHil cMcTeMi MiCbKoro nraHyBaHHs, Knie pa-
30M i3 MPUMICLKOK 30HOK OTPUManu y cnagok NpoCTOpOBO-
nnaHyBanbHy CTPYKTYpY, sika nicnsa Opyroi cBiTOBOI BiiHM
Oyna cdopmoBaHa B KOHTEKCTi iHAycTpianisauii, 3poc-
TaHHS YMCEeNbHOCTI HaceneHHsa MicTa Ta nignopsakoByBa-
nacb OCHOBHOMY MicTOOYyAiBHOMY LOKYMEHTY — F'eHeparnb-
HOMY nrnaHy po3BuTKy MicTa. [MNepwni nicnaBoeHHMN MeHe-
panbHuin nnaH Kuesa ©Oyno 3atBepmxeHo y 1949 p.
Y nopganbwomy Kuie po3suBaBcs 3a eHnnaHamu 1967,
1986, 2002 pokis.

Ponb npumicbkoi 3oHM y eHnnaHax Kuesa posrnsga-
nace no-pisHomy. Tak, leHepanbHui nnaH Knesa 1967 p.
nepenbayaB: KOMMMEKCHE Ta OAHOYACHE MNPOEKTYBaHHS
MicTa Ta Oro NPUMICbKOi 30HW 3 AeTanbHO pPo3pobkoto
3€NeHOro Nosicy; PO3BUTOK MICT-CYNyTHUKIB Anst 06'eqHaHHs
B €4MHY arnomepaLito; po3byaoBy NpUMICLKMX HaA TOM Yac
pawioHiB (O6onoHb, TpoewmHa, Mo3Hsaku, Tepemku, Bop-
LiariBka); akTMBHE OCBOEHHHA NPMMICbKOI 30HM niBoGe-
PEeXOKS; BUHECEHHSI NMPOMMUCITOBOrO BUPOGHMLTBA B NpPUMI-
CbKy 30HYy. 'eHepanbHuM nnaHom Kuesa 1986 p. 6yrno ne-
penbdayveHo BKIOYEHHSI A0 MEX MiCTa 3HaYHUX NMPUMICBKMX
Teputopinn (Buwropog, Oumep, MNuporis—ManaiBka, Buwi-
HeBe, XopgociBka, HiguH Towwo), a NpMMicbka 30Ha po3rns-
Aanaco sk YyactuHa KuiscbKoi armomepadii Ta Hanpsamy nig-
nopsakosyBanachb Kuesy.

PosBuTOK NpMMicbKOi 30HU Knesa B pagsHCbKUI nepiod
XapakTepusyBaBCs TUMNOBUMW AN BENUKMX COLianicTUYHNX
MiCT O3HaKamu:

® IVPEKTUBHUM OAHOTUMHUM NSTaHYBAHHSIM;

e BiACYTHICTIO noniTukn cybypbaHisauii Ta OeKoHLEeH-
Tpauii HaceneHHs;

® BiICYTHICTIO PMUHKY 3eMni;

® PO3BUTKOM HaBkorno KueBa gay i gavyHumx nocerneHsb.
Momunku B arpapHin nonituui npussogmnu 0o gediunty
OKpeMmx MpOAYKTIB XapyyBaHHSA, TOMY iX BMPOOHWULTBO
YacTkoBO Oyno nepeknageHo Ha caMux MeLLKaHLiB MicTa,
AKUM BUAINANUCH BigoMmi "WicTb coTok" 3emni (3emenbHa
ainaHka nnoweto 0,06 ra) B Mexax gavyHUX koonepaTuBis
ansa obnawTtyBaHHA aad. PagsHebki aadi ctBopunu eHo-
MeH Ce30HHOI cybypbaHisauii (B Tenny nopy poKy MeLLKaHLi
MICT NMpOXUBanu Ha gavax, a B3MMKY — B MiCTi) Ta YaCTKOBO
3a40BOMNbHANKM NoTpebn nogen y Ao4aTKOBOMY MPOCTOPI
nicnsa TICHUX MICbKMX "XPYLLLOBOK" Ta NPOXNBaHHIO y NpUpoa-
HOMY cepeoBMULL;

e BiJCYTHICTIO KOTEQ)KHOro OyAiBHULITBA Y NPUMICHKI 30Hi;

e 06MexeHo MOBIMNBHICTIO HaceneHHs, Hacamnepenq
CiNbCbKUX MeLlKaHuiB (nuwe y 1974 p. CinbCbki MeLuKaHLi
oTpMManu nNpaBo MaTu NacnopTy Ta BiflbHO NepemillaTncs
3a Mexi Konrocnis);

e BiACYTHICTIO OyaiBHMUTBA SKICHUX TpPaHCMOPTHUX
marictpanew, ski Mmanu 3'eAHyBaTu HaceneHi MyHKTU, MiCTO
Ta AayHi NOCENEHHS, 3 OQHOYACHO BiACYTHICTIO MOXITMBO-
CcTeln MaTv NPUBaATHUA aBTOMOOINb;
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® HasIBHICTIO "HOMeHKNaTypHoi" abo "anapaTHoi" npumich-
KOI 30HUM — 3eMenb, SKi BUAINANNCL A5 PO3KILLHOIO XUTTSA
Ta OyaiBHUUTBA OyAUHKIB i Aay ANst KOMNApPTIHO-PaAsiHCLKOT
HOMEHKMaTypum.

CyTTeBuWIA OBOSIKWIA BMIMB HA po3BUTOK KMIBCLKOT NpUMmi-
CbKOi 30HM Mana aBapis Ha YopHobunbebkin AEC 1986 p.
3 ogHoro 60Ky, BOHa 3ynuHUNa po3pocTaHHsA arnomepawii
Ha niBHiY Big Knea, wo 6yno nepenbaveHo NeHepanbHUM
nnaHoMm MicTa, a 3 iHworo — go Kneea Ta NpUMICbKOi 30HM
nepeixanu TUcAYi BUMYLLEHUX NepeceneHuiB i3 30HM Bigyy-
xeHHsa YAEC.

leHepanbHi nnadm Kuesa 2002 Tta 2020 pokiB Manu
NeBHY KOHLENTyanbHy Hey3roaxeHictb. Akwo MeHepanb-
Hu nnaH 2002 p. nepenbayaB CyTTEBE PO3LLMPEHHSA MEX
MicTa 3a paxyHOK NnpuMicbkoi 3oHM (8o 1434 km kB.) Ta, Mo
CyTi, €KCTeHCMBHUIN po3BUTOK Knea, cTBOpeHHsA KuiBchb-
KOrO CTOJTIMYHOrO OKPYry (HOBOi agMiHICTPaTMBHOI OQUHULL
B cuctemi ATY B Mexax arnomepalii i3 BracHum ynpas-
NiHHAM), To eHepanbHui nnaH 2020 p., HaBnaku, He ne-
penbayvae po3WMPEHHA aAMIHICTPaATUBHUX MeX MicTa, a
30CEPePKYETbCA Ha SKICHMX 3MiHax, nepeabavae iHTEHCUB-
HUIA PO3BUTOK MicTa "iHTEerpoBaHo" 3 MOro MNpPUMICbLKOI
30HOI0, PaKTUYHO NPOMOHYE "Napu3bky" MoAenb PO3BUTKY
arnomepadii (Manexa, 2017).

UucneHHi nopyweHHsa ennnany 2002 p. (KO. MNanexa
BKa3ye Ha LLoHaiMeHLe 2,5 TUC. NopyLUeHb MraHy 3a Kopo-
Tkuii TepmiH) (Manexa, 2017), HegoTpuMaHHS MicToOyaiB-
HOro 3aKOHOAABCTBa, MNPIOPUTET KOMEPLIiNHOI CKnagoBoi
Hag 6naroyCcTpoem Ta nnaHyBaHHAM, MPOPAXyHKU B iHTEH-
CMBHOCTI Mirpauin, iHwwi dpaktopw (36inbLUEHHS KiNbKOCTi aB-
TOMOGiniB, Nepei3n KoMnaHin 3i cxigHMx perioHiB YkpaiHu,
notik BMNO nicna 2014 p. Towo) npv3Benu Ao nepeHace-
NEeHHs Ta yucneHHnx npobnem y Kuesi. Mennnan 2020 p.
(po3pobnenunn y 2015-2020 pp. KO "IHcTutyT MeHepanb-
Horo nnaHy micta Kuesa", ctaHom Ha 2025 p. nepebyBae Ha
cTagii y3rofxeHHs1) NPOMNoHYe iX BUPILLEHHS YacTKOBO 3a pa-
XYHOK MPVYMICBbKOi 30HU LUNAXOM:

1) BMHOCY B NPMMICbKy 30HY BMPOOHWMYOI Ta XXWUTNOBOI
pyHKLIT;

2) po3BaHTaXXEHHSI MICbKMX TPaHCMOPTHMX LUNAXIB 3a-
BASIKM OyaiBHMUTBY 06'i3HMX MaricTpanen, siki 3annaHoBaHo
npoknagaTth Yepes NpUMICbKi panoHu;

3) peHoBaUji CTapux XUTNOBUX MACUBIB;

4) 3MeHLUEHHsi Mol MPOMWUCIIOBUX MNIANPUEMCTB Ta
cknagiB Ha KOpWUCTb XUTMoBOi 3abygoBu (IeHepanbHuiA
nnaH micta Knega..., 2015).

HuHi € noTpeba y nepernsi Lboro JOKYMEHTY B YAaCTUHI
3aXUCTY KPUTUYHMX OB'eKTIB iH(ppaCTpyKTypu, OEKOHLEHT-
pauii BUpoGHMLTBa, 3MiHM NpuHUMNIB ByaiBHULTBA XMTNa 3
ypaxyBaHHsiM 6e3nekoBux (hakTopiB, BAOCKOHANEHHS rpo-
Mafcbkoi 6e3neku. HoBun MeHepanbHuii nnaH Kuesa akue-
HTY€E yBary Ha iHTerpoBaHoMmy po3BuTky Knesa Ta noro npu-
MiCbKOi 30HM B MexXax Micbkoi arnmomepalii (FeHepanbHui
nnaH micta Kuesa..., 2015). KniB — ue micto metpononic,
opHak y npoekti NeHepanbHoro nnaHy 2020 He oe moBa
npo dopmyBaHHA KWIBCbKOrO METPOMOMICHOrO perioHy,
npoTe cunbHi cTopoHu Knesa ik MicTa-meTponornica Bka3sy-
I0TbCH MPU XapaKkTepPUCTULLi CUNbHUX | cnabkmnx CTopiH MicTa.

3a nepiop cBOro hopmMyBaHHS 3 Apyroi NonoBmMHN XX CT.
TepuTopia KuiBcbkoi arnmomepadii 3asHaBana couianbHo-
€KOHOMIYHMX Ta NPOCTOPOBMX 3MiH YHACNIAOK aaMiHiCTpaTu-
BHMX (NPMEQHAHHA HOBUX HaceneHnx nyHkTiB o Knesa, pe-
dopma ATY), aemorpadivyHnx (CTpiMKe 3pOCTaHHS Yncenb-
HOCTi HaceneHHsa micta B nepiogn 1960-70-x pp. Ta nicns
2010 p., MOCTiIMHI Ta BUMYLUEHi Mirpauii 40 MPUMICbKOI
30HM TOLLO), EKOHOMIYHMX (Nepexia Big NNaHoOBOI CUCTEMM
rocrnofaploBaHHA [0 PWHKOBOI, Bif iHAyCTpianbHOro Ao
nocTiHgycTpianbHoro etany, 6yaisHMuTBO Knicbkoi MEC Ta
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3aTONMNEHHSA TUCAY ra TEPUTOPIT TOLLO) YMHHMKIB, TEXHOTEH-
HUX KaTacTpod, ypbiumay, HeperynboBaHoi XaoTUYHOI 3a-
OynoBu TepUTOpIi NPUBaATHUMK KOMNaHIAMU. 3HaYHUX 3MiH
3a3Hana TakoX i MeHTanbHICTb il MeLlKaHUiB. YCi Ui acnektn
Haknanu BiAOWUTOK Ha POPMyBaHHA CUCTEMU PO3CENEHHS
Knesa Ta 1oro npnmicbkoi 30HMN.

MuTaHHIo icTopuko-reorpadiyHOi nepioam3adii npocto-
poBoro po3BuTKy KveBa Ta MOro npumicbkoi 30HWM NpUCBS-
YEeHO YMMarno HaykoBux gocnigkeHb. Tak, FO. Manexa Haro-
rouye, Wo npocTtopoBuii po3sutok Kneea cnig posrnsgatu
yepes npuamy peanisadii noro eHepanbHux nnatis (lMa-
nexa, 2017). B. Bevepcbkuin BUAINSE CiM eTaniB iCTOPMKO-
MicToOyaiBHOro po3suTky Knesa Big 4acy Moro 3acHyBaHHS,
B OCHOBY 4Oro NOKMNazAeHi HanbinbLL 3HavyLLi (enoxanbHi) ic-
TOPWYHI Nogil, AKi Manu BNnue Ha micTo (Beuwepcbkuin, 2012).

3a pesynbTaTtamu aHarnidy Ta CUHTE3y 3Ha4YHOro MacuBy
NPOCTOPOBO-4aCOBOI iHGOpMaLlii MPONOHYETLCA BUAINATH
CiM eTanis NpocTopoBOro po3suTKy Knesa Ta Moro npumicb-
KOi 30HM 3 Apyroi NonoBmHU XX CT. i 4O CbOrofHi. XpoHosno-
rig BKMYae ABa nepiogn po3suTky Knesa Ta npuMicbKOl
30HM (PaAstHCbKMI MOCTBOEHHWI Ta HEe3amnexHoi AepXxaBu
YkpaiHa), siki nogineHi Ha eTanu, Lo rPyHTYIOTLCS Ha CYCrifnbHO-
NpOCTOPOBMX Npouecax, ymoBax Ta TpaHcdopmauisx y
po3BuTKy Kuesa Ta 4aCTKOBO BpaxoBYKTb peanisauito
[eHepanbHUx NNaxiB micTta. Tak, pagsHCbKWUIA NICABOEHHWN
nepiog BKIOYaE:

1) eTan BigOynoBM Ta po3pocTaHHA MicTa (cepeauvHa
1940-x — cepeguHa 1960-x pp.);

2) eTan aKTMBHOrO pagsHCBLKOro coLianicTnyHoro dyais-
HuuTBa (cepeauHa 1960-x — cepeanHa 1980-x pp.);

3) eTan HanepepofHi 3000yTTS HesamnexHocTi (cepe-
anHa 1980-x — noyaTok 1990-x pp.

Y po3BuTKy Kuesa ta 1Moro npuMmicbkoi 30HM B MepioA
He3anexHocTi YKpaiHu MOXHa BUAINMUTA YOTUPK eTanu:

1) nepexiaHui nocTpaasiHcbkui eTan (noyatok 1990-x —
noyatok 2000-x pp.);

2) eTan ycTaneHHs pUHKOBUX MeXaHi3MiB Ta eKOHOMiY-
HOro 3poctaHHs (noyatok 2000-x — cepegunHa 2010-x pp.);

3) eTan aktuBHOI cybypbaHisauii (cepeguHa 2010-x —
noyatok 2020-x pp.);

4) cyyacHMn eTan nicna novaTKy noBHOMacLuTabHoro
BTOPrHeHHsa P® (Tabn. 1).

BudineHHs1 mex Kuiecbkoi aznomepauii, nidxodu do
denimimauyii

MuTaHHa genimiTauii Mex MiCbkMx arnmomepaLin € Bkpaw
auckyciviium. MoxHa BuainuTu ABa nigxoau OO0 BUAINEHHS
MeX MPUMICBKOT 30HM MicTa. MNepLunii BKMoYae KinbKiCHI no-
Ka3HWKM, siKi 30e0inbLUoro Bkpaw coopmaniaoBaHi, HanpuKknaa:

1) wWnprHa NPUMICBEKOI 30HM 3anNeXuTb Big YNCENBHOCTI
HaceneHHs1 LeHTPanbHOro MicTa: KO YMCENbHICTb Hace-
NeHHst micTa noHag, 1 MnH, TO pagiyc NPUMICbKOi 30HM CTa-
HoBuTb 50—60 KM, Npu KinbkocTi HaceneHHsa Big 500 Tuc. oo
1 MnH — 40 km, Big 250 go 500 Tnc. — 30 km, Bia 100 go
250 tnc. — 20 km (KysbmiHcbka, & Opanikoscbkui, 1981);

2) 3rigHo 3 [lep>xaBHMMM ByAiBenbHUMM HOpMaMK YKpaiHu,
NPUMICbKi 30HU BM3HAYarTbLCA AN MICT 3 HACENEHHAM MNo-
Hag 100 Tuc. ocib, a 30BHILLIHBOK MEXEK MPUMICLKOT 30HU
HanBINbLWNX i BENWMKNX MICT € i30XpoHa 45-60-xBUNMHHOI
[OCTYNHOCTI TPAHCMOPTOM 3aranbHOrO KOPUCTYBaHHSA [0
mexi mMicTa (JepsxasHi GyaisensHi Hopmu Ykpainu..., 2019);

3) Ao Mmicbkoi arnomepadii HanexuTb 60-kinomeTpoBa
BHYTPILWHSA Ta 120-kinomeTpoBa 30BHILLHSA 30HM BNAVBY Mi-
cta (MigrpywHun, & JeHuceHko, 2013);

4) HaceneHW NYHKT HanNeXxuTb 40 MiCbKOi arnomepadii,
SIKLLO YacTka MOro MeLUKaHUIB, SKi NpautoloTb Y LieHTpanb-
HOMY MIiCTi, CTaHOBUTb 25 % abo AKLIO YacTka HaceneHHs,
3aHATOrO He B CiNbCbKOMY rocrnogapcTBi, HE MepeBuLLye
60 % (Ky3bmiHcbka, & OpanikoBcbkun, 1981).
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Ta6bnuys 1

ETanu npoctopoBoro po3sBuTtky Kuesa ta oopmyBaHHA NOro NPMUMiCbKOi 30HU

ETan, poku

BaxnuBi noaii npoctopoBoro po3Butky Kuesa
Ta NpUMiCbKOI 30HU

CycninbHO-NPOCTOpPOBi 0COGNUBOCTI eTany

YkpaiHa y pagAHCbKui nepioa nicnsa [pyroi cBiTOBOI BilHK

CepeauHa 1940-x —

cepeanHa 1960-x pp.

— 1949-1960-Ti pp. — OyAiBHMLTBO NepLuMX CTaHLin
KMTBCbKOTO METPOMOniTeHY

— 1949 p. — po3pobneHo nepLUnin NiCNSBOEHHNUI
eHepanbHW NnaH Kuesa

— 6yaniBHnuTBO Kniecbkoi MEC Ta BogocxoBuwa, Lo
npu3Beno A0 3aTONfeHHs 14 HaceneHux NyHKTIB

Y NPUMICBKI 30Hi

— noctaHoBa 1955 p. "lpo ycyHeHHs HagMipHOCTeln
y NPOEKTYBaHHi i byaiBHULTBI"

— noctaHoBa 1957 p. "lpo poO3BUTOK XMUTNOBOIO
oyaisHuuTBa B CPCP", ctapT macoBoro 6yaiBHMuTBa
TMMOBOIO XUTna

— 1957 p. — BKMoveHHs Ao cknagy Kneea HaceneHnx
nyHkTiB Muporis, Yanaiska, PeodaHis, Teputopii
ocTpoBa XKykiBka

— no4vatok 60-x pp. — CTpiMKe OCBOEHHS NiBOGepeXoks
Kuesa

ETan xapakTepu3yeTbcsi MiCNABOEHHUM BiApPOOAXKEHHAM Ta
BiabynoBoIO MicTa, OyAiBHULTBOM CUCTEMOOPMYHOUNX
MICbKMX CKNagoBWX: METPOMOMITEHY, HOBUX XXUTNOBUX
MacuBiB, MOTYXXHMX MPOMUCNOBUX MiANPUEMCTB,
MOCTOBWX NEPEXOAiB, OCBOEHHSM NiBOGEpeXoka micTa.
Ha paHomy eTani posnoynHaeTbcs macoBa 3abyaosa
Kuesa Ta MiCT-CynyTHUKIB M'ATUNOBEPXOBMMU XUTNOBUMMN
OyAMHKaMK Ha OCHOBI TUMOBUX NMPOEKTIB, Y NPUMICHKi
30Hi CTBOPHOKOTLCS AadvHi noceneHHs. Y 1957 p. Kvis ctae
MiCTOM-MiNbAOHEPOM, YMCEMBLHICTb HACENEHHs MicTa
CTPIMKO 3pOCTaE, MIiCTO PO3BUBAETHCS EKCTEHCUBHO,

3a OCHOBY PO3BWTKY B3STO NMPOMMCIIOBE BUPOGHMLITBO.
[Mpumicbka 30Ha BUKOHYE ponb arpapHO-NPOAYKTOBOIO
nocTavarnbHuKa

CepeauHa 1960-x —

cepeguHa 1980-x pp.

1. 6yniBHMLTBO ApYroi Ta TPEeTbOI NiHii METPONONITEHY
2. 1966 p. — BkmoYveHHs go cknagy Kvesa cena binwnui
3. 1967 p. — po3pobka Ta 3aTBEPAKEHHS
leHepanbHoro nnaxy Kuesa

4. 1971 p. — BKkMoveHHA Ao cknagy Kvesa cena
Mukinbcbka BopLuariska

5. 1974 p. — nacnopTm3auis CinbCbKNX MeLLKaHLIB

ETan HanakT1BHILLIOro couianicTUYHOro nnaHyBaHHS

Ta byniBHMUTBA B MicTi. Po3BuTok [JapHuubkoro Ta
BpoBapcbkoro npommncnoBux By3nis. Po3pobka koHuenwii
GyaiBHMLUTBA BEMUKUX XXUTMNOBUX MacuBiB Ha HAMUBHUX
rpyHTax, po3byaosa mikpoparioHis [No3Hsku, Ocokopku,
O6onoHb, PanayxHui, BepesHsiku, TpoeLmHa,
PycaHiBka, XapkiBcbkuii Towo. 3 1966 no 1977 p.
3abynoBaHa TepuTopisa micTa 36inbwmnace 3 19 go

27,8 Tuc. ra. B ocHoBy nnaHyBanbHOI CTPYKTypu MicTa
Oyno noknageHo KOMMNMEKCHe panoHyBaHHS, KOXEH 3

11 panoHiB (no 150-250 TuC. MeLLKaHUiB) NOBUHEH OyB
MaTu NPOMUCIIOBY, XMTMOBY Ta peKpeaLifHy 30HMU.

B npumickkili 30Hi BigOyBaBCst akTUBHMWIA PO3BUTOK Aad Ta
aKTMBHWI By3bKOCMeLjani3aoBaHNN PO3BUTOK MICT-CYMyTHUKIB

CepeauHa 1980-x —
no4yaTtok 1990-x pp.

- 1986 p. — aBapia Ha YAEC

- 1986 p. — 3aTBepaxeHo eHepanbHui NnaH Knesa
- 1988 p. — BkMoveHHsA Ao cknagy Kvesa cin
TpoewmHa, XKynaHu, BopTHuui

- ByaiBHMUTBO Ta BIOKPUTTSA HOBUX CTaHLiN METPO
("TeatpanbHa", "3onoti Bopota", "Manay cnopty",
"Knoscbka")

JlikBigauia Hacnigkis asapii Ha YAEC Ta nepeceneHHs oo
Kuesa i NpMMIiCbKOT 30HM MEeLLKaHLLB i3 30HW BigYYXXEHHSI.
EKoHOMiYHa Kpmn3a KiHus 1980-x pp. Ta MeHTanbHi
TpaHcdopmalii cycninbcTea. AKTMBHa po3byaosa
iHcppacTpykTypu B MicTi. TpuBae po3byaoBa BEMUKUX
XnUTNnoBux macueis: Tepemku, MiHcbkui, BuHorpaaap,
PangyxHui, Hoso-binwnui Towo. BHacnigok gediunty
NPOAOBOMbLCTBA HACENEHHS MiCTa aKTUBHO BUKOPUCTOBYE
npuMicbKi Aadi Ta iHaMBIgyanbHe ropogHMUTBO ANs
3aJ0BOSIEHHS MPOAOBONBLYNX NOTPED

Mepion He3anexHOI cyBepeHHOI ae

pxaBu YkpaiHa

MouaTtok 1990-x —
noyatok 2000-x pp.

— 1992 p. — 3akoH "lNpo ocHoBM micToByayBaHHS"
— ByaiBHMLTBO Ta BIAKPUTTSA HOBUX CTaHLiN METPO
("Bugy6buy"i, "Cnasytny", "Ocokopku”, "Mo3HsKkK",
"Xapkicbka", "Iyk'siHiBcbka", "MNMeyepcbka™)

— Ykas MY Ne 720/95 "Mpo nopsigok natoBaHHsA
3eMerb, NepenaHnx y KONekTUBHY BNAaCHICTb
cinbcbkorocnoAapcbKkUM nignpuemMcTaam

i opraHi3auisam", noyaTok po3natoBaHHS 3emni

— 2001 p. — agmiHicTpatuBHa pedopma, 3 14 palrioHiB
Kuesa ytBOpeHo 10

— 2001 p. — npuiAHATO 3eMenbHU KoAeKC YkpaiHu

ETan xapakrepu3yeTbcs rmmbokoo eKOHOMIYHOK KPK30LH0,
PUHKOBUMU TpaHcdopmaLismun, npuBaTm3adieto 3emni

Ta HEPYXOMOCTI, 3apoKeHHsiM hepmepcTia. Ha tni
couianbHO-eKOHOMIYHOT KpU3K CNoCTepiraeTbCa
eMirpauisi, a TakoX 3Ha4YHWI BiATIK HAceneHHs

i3 MPVMMICbKOI 30HM B MIiCTO B MoLLykax poboTu.
3aknagarTbCcs NPaBoOBi OCHOBM MiCbKOTO Ta NPUMICBKOro
OyaiBHMLUTBA B PUHKOBUX YMOBAX. Y NPUMICbHKi 30Hi
CrocTepiraeTbCs aKTUBHE BUKOPUCTaHHSA Aad Ans
iHOMBiOyanbHOro rocnogapcTBa Ta sik CE30HHOTO XUTna

MoyaTok 2000-x —

cepeanHa 2010-x pp.

— 2002 p. — leHepanbHuii nnaH Knesa go 2025 p.

— 2003 p. — npuiHarTa 3Y "Mpo 3emneycTpin”,
"Mpo oxopoHy 3emenb", "lNMpo ouiHKy 3emernb"

— ByniBHMLTBO Ta BIOKPUTTSA HOBUX CTaHLin METPO
("Kutomupcbka", "Akagemmicteuko", "Cupeub",
"Bopucninbceka", "Yeponnii xyTip", "Bupnvus”,
"OemiiBcbka", "MonociiBebka", "BacunbkiBcbka"”,
"BucTaBkoBuii LeHTp", "Inogpom"”, "Tepemkn")

— 2005 p. — 3akoH Ykpainu "lMNpo byaisenbHi Hopmun"

YcTaneHHs pUHKOBMX MexaHi3miB, eKOHOMIYHa
TypOYNEeHTHICTb i3 3aranbHUM 3POCTaHHSM, Mirpadii
0o Knesa Ta nepegmicTs 3 iHWKX perioHiB YkpaiHu.
3akoHoaaBye BperynioBaHHA 3eMerbHUX BiAHOCUH.
AKTUBHE XuTrnoBe ByQiBHULTBO Ta PO3BUTOK
cybypbaHisauinHmx npouecie. HaceneHHs Kuesa
nepesuLlye 2,5 mnH ocib. AkTuBHa po3byaosa
TpaHCNopTHOI iHdpacTpykTypu (ocobnuneo meTpo),
inoTeyHi Nporpamu KpeauTyBaHHSA, BHYTPILLHI Mirpauii

Ta 3aranbHe eKOHOMiIYHe 3pOCTaHHA cTanu akTopamum
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3akiH4YeHHss maé6n. 1

ETan, pokun ! .
Ta NPUMICbKOI 30HU

BaxnuBi nogii npoctopoBoro po3suTky Kuesa

CycninbHO-NPOCTOPOBI 0OCOGNMBOCTI eTany

MicToGyaiBHOI AisnbHOCTI"

no €8po-2012

— ®iHaHcoBO-eKOHOMIYHa kpu3a 2008-2009 pp.,
06Ban pyHKy HEpyXOMOCTi Ta iNOTEYHOro KpeanUTyBaHHS
— 2011 p. — 3akoH Ykpainu "lNpo peryntoBaHHs

— po3bynoBa TPaHCMOPTHOI iIHAPPaCTPYKTYpH MicTa
— 2014 p. — anekcisa P® AP Kpum Ta BTOPrHeHHs

0o [foHeLlbkoi i JlyraHcbkoi obnacTein, LWo CrnpuyvHumm
nepuy xsunto BIMO go micta Ta npuMicbkoi 30HM

aKTVMBHOrO XWUTOBOrO OyAiBHULITBA SK Y MexXax MicTa
(HanakTuBHiLe Ha niBobepexoki), Tak i B NPUMICBHKi 30Hi.
AkTVBHa 3abynoBa NPUMICLKOT 30HW B HaceneHnx
nyHkTax bposapwu, BuwHese, CodiiBcbka

Ta lNMetponasniscbka Bopuyarisku, CBATONETPIBCHKE,
Byua, IpniHb, Buwwropoa. Po3BUTOK KOTEOXKHOIO
OyaiBHMUTBA. B NpuMicbkili 30HI akTMBi3aLis Manoro
bi3Hecy Ta po3BMTOK MepexeBux CTPyKTyp. KomepuinHa
cybypbarisauis. Mepwa xsuns BMNO go ctonuui Ta
nepeamicta nicna 2014 p.

Kunesa

CepeauHa 2010-x —
noyatok 2020-x pp.
(3akoH Ykpainu Ne 552-1X)
— enigemis Covid-19

— 2015 p. — po3pobka HoBoro eHepanbHOro nnaHy
— 2020 p. — pecbopma ATY YKpaiHu, yKpynHEHHS

palioHiB Ta CTBOPEHHSI TepUTOpianbHNX rpomMaz
— 2020 p. — BIigKpUTTS PUHKY 3eMni B YKpaiHi

— CTBOpeHHSA acouiauii "KniBcbka arnomepadis”

ETan xapaktepuayeTbcsa TpaHchopMaLinHMm
npouecamu B TepMTOpianbHOMY YCTPOI, MPOBEAEHHAM
pedopmu aeueHTpanisadii Bnagu. Biokputo pvHok 3emni.
AKTMBHO po3BUBaETLCA ranysb IT, BNpoBagXyeTbcs
anmxkuTanisagis. AKTUBHUMU € cybypbaHi3aLiviHi
npowecu, Hacamnepes, XXUTrnoBa Ta kKoMmepLiiHa
cybypbaHisauis. Micbkuin npocTip cTpiMKo
€BpOMNei3yeTbCsl Ta KOMepLiani3yeTbes, Hacamnepen,
ny6niyHi npoctopu. MpuMicbka 30Ha akTUBHO

Ta pPi3HOMaHITHO (apXiTeKTypHi hopmMu, knac 3abynosu
TOLLO) 3abyNOBYETLCSI Ta CTAE KOHKYPEHTHOI

3 MiCbKUM PUHKOM HEPYXOMOCTI

MoyaTok 2020-x pp.
— cborogeHHsA

— 24 nmotoro 2022 p. — noBHoMacLUTabHe BTOpPrHeHHA PO
— NOTUN-KBiTEHb 2022 p. — OKynaLisi OKpemux
TeputopianbHUX rpomag, npuMicbkoi 3o0HK, ypbiuna

— po3wwupeHHs CupeLbko-IedepcbKoi MiHii MeTpo

Po3BuTOK MicTa Ta NnpMMicbKoi 30HM B ymMoBax arpecii P®.
BinbynoBa 4acTuHM BUPOOHUYMX, XKUTNOBUX Ta OGICHUX
npuMiLLeHb, BUPOBHMYOT Ta TPAHCMOPTHOI
iHpacTpyKTypy B HAaCENEHNX NyHKTax NPUMICbKOi

30HM Ta Kuesa nicns geokynadii Ta nig Yac BinHW.

Hosa 6e3nekoBa napagurma B OyAiBHULTBI

Opyrui nioxig akueHTye Ha SKICHUX NOKa3HMKax B3aEMOo-
4il MicTa 3 NPMMICLKOIO 30HOK Ta Ha iX 3B'A3kax. [1o Takmx
NOKa3HWKIB BiOHOCATb MUTOMY Bary TUX, XTO MpUDKAXae B
LIEHTP 3a NeBHUI Yac (goby/micsaub/pik), ryCTOTY HaceneHHs
Ta ryctoTy HaceneHux nyHkTiB Ha 100 KB. KM NMoLLi TepuTo-
pii, KiNbKICTb NOI3Q0K Y MICTO-LEHTP Ha 1 MeluKkaHus Ha pik
(KysbmiHcbka, & dpanikoBcbknin, 1981), CTyniHb NOWNPEHHS
KomepuiiHux mepex (Mezentsev, & Mezentseva, & Brade,
2012; NMigrpywHui Ta iH., 2020), NpOCTOPOBi MEXi NOBCHAK-
OEHHUX NpakTUK HaceneHHs (MeseHues Ta iH., 2020). Bugi-
TNEHHs1 Mex arfioMepalii 34iACHI0 T METOA0M pPaHXXyBaHHSA
NPUMICbKNX TEPUTOPI 32 NOKA3HMKaMU ryCTOTW HAcEeNEHHs,
WinbHOCTi Mepex aBTOMOGINbHOro Ta 3ani3HUYHOro TpaH-
cropTy, piBHs ypGaHizaLii, LWinbHOCTI XXUTNOBOro dhoHAy, PiBHSA
MasaTHVKoBoI Mirpadii) (OniiHuk, & CtagHikosa, 2020).

BuaineHHs mex npMMiCbKMX 30H NpuU aHanisi cTaTucTuy-
HUX OaHMX NPOCTOPOBO FPYHTYETHLCSA Ha aaMiHICTPaTUBHOMY
nigxopi, ob'ektTamy BMUCTYNarOTb HaWMeHLWi oguHuui ATY.
Ona arnomepadii Knesa 2025 p. ue TeputopianbHi rpomagu
(TT). YcknagHoe genimitadiio npMMicbKol 30HM i nocTinHa
OWHaMIYHICTb, HEOOQHOPIAHICTb Ta HEPIBHOMIPHUIA PO3BUTOK.

Hap npo6nemoto aenimitauii mexx Kuiscbkoi arnomepa-
uii, KNiBCbKOro MeTpononiCHOro perioHy, NpUMICbLKOI 30HM
Kuesa Ta nigxogamu go ix genimitauii B YkpaiHi npautoanu
pag pocnigHukis (MiTiopeHko, 1983; Anb-XamapHex, 1993;
Magkun, 2014; MeseHueB, & MaHwwuniHa, 2017; Migrpyw-
Hu, & MapywmHeup, & lweHko, 2021) (Tabn. 2).

FO. MiTiopeHko y 1983 p. oo mex Kuiscbkoi arnomepadii
BKNtovae Teputopito 10 agMiHicTpaTMBHUX panoHiB Kniscb-
Koi obnacrTi Ta YacTkoBo 4 parioHn Kuniscbkoi i 2 paioHn Ye-
pHiriBcbkoi obnacTel, 3aranbHoto nnoLleto 13,9 TUC. KB. KM
(MiTropeHko, 1983). OCHOBHMM NigX040M A0 BUAINEHHS MeX
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arnomepadii 6yna TpaHcnopTHa AOCTYMHICTb A0 OKpPaiHHMX
3anisHUYHMX cTaHuin Kneea. A. Anb-XamapHex Ha OCHOBI
aHanisy TpyAaoBMX, KyNbTypHO-NMOGYTOBUX, BUPOBHMYMX,
yrpaBniHCbKUX, IHPOPMaLiNHUX, pekpeauinHUX Ta ekonorivy-
HUX 3B'A3KIB LlEHTpanbHOro mMicta Ta nepmudepiiHMx panoHis
BMAINVB TpU MNOSICU BMNMMBY LIEHTParnbHOro micta (Makpo-,
Me30-, MIKpO-) Ta Mexi KWIBCbKOro CTONMMYHOrO perioHy
(Al-Hamarneh, 1993). fo wmikponoscy snnusy Knesa BiH
BKIIOYMB 12 agMiHiCTpaTMBHUX panoHiB KuiBcbkoi obnacTi
Ta 2 panoHu YepHiriBcbkoi o6nacTi 3aranbHOK NoLLer
TepuTopii 18,2 TuC. KB. KM. Y pamkax Mikponosicy 6yno Buai-
NEeHOo BHYTPIWHIO nepudepito B Mexax 1-roanHHoi AocTyn-
HOCTi A0 MiCTa Ta 30BHiLLHIO Nepudepito K TepuTopito nep-
cnekTnBHOI ekcnaHcii Kuesa (Anb-XamapHex, 1993).

3acTocyBaBLumM Migxoau TPaHCNOPTHO-4aCoBOI JOCTYMNHO-
CTi, PYyHKUiOHanbHWUM Ta agMiHicTpaTmBHui, K. MeseHues Ta
T. MaHwwmniHa Buainunu B mexax Kuiscbkoi armomepadii no-
SIC OQHO-, ABOX- T@ TPbOXTOANHHOI JOCTYMHOCTI, 30HM i3 Hal-
BinNbLIMM BMNMBOM iHAMKATOPIB BUPOBOHNYMX, 06CIYroByHOUmX
Ta XUTNnoBux yHKUin. [o npumicbkol 30HM Kuesa aBTOpU
BKMOUMNN TEPUTOPIO 9 aaMiHICTPaTUBHNX panioHiB KNiBCbKOT
obnacrTi Ta 7 MicT 06n1acHOro 3Ha4eHHs! 3aranbHOK MOLLED
10,83 Tuc. kB. kM (Me3eHueB, & MaHwwunina, 2017).

Ha ocHoBi NokasHWKiB piBHA €KOHOMIYHOI e(PEeKTUBHOCTI
BMpobHULTBa, 06CariB npoMmcrnoBoro BMpobHULTBa Ta 3a-
ranbHOI peHTabenbHOCTI 3 BUKOPUCTaHHAM KapT camoopra-
Hi3auii KoxoHeHa, O. Magkuii obrpyHTyBaB Mexi Kuicbkoi
npomucnoBoi arnomepadii. [poBegeHe paHXyBaHHS agMi-
HiCTPaTMBHUX PanoHIB A4ano 3Mory aBTopy BUAINUTU B Me-
Xax NnpoMm1CroBoi arnomepadii 8 BucokoarnomepoBaHux Ta
2 cepefHbOArnoOMepoBaHNX PanoHIB 3aranbHOK NMOLED
11,76 Tnc. kB. kM (CMagkun, 2014)
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. MigrpywHuin, A. MapywuHeus Ta HO. lweHko Ha oc-
HOBI HaknagaHHa Mex onTuManbHoi (30-XBUITMHHOT) OOCTY-
MHOCTI Ta HaAINHOCTI CNOMNyYeHHSA rpOMaACbKNM TpaHCMop-
TOM MiXX HacerneHVMM NyHKTaMy NpUMICbKoi 30HK Ta Knuesom
Buainunu mexi Kniscbkoro metpononicHoro periony (KMP):
noro agpa, Teputopii 3 HaginHUM TPaHCMOPTHUM CMOMyYeH-
HSIM (32 YacoM Ou4iKyBaHHSI FPOMAafCbKOro TpaHCMopTy A0
30 xB) Ta "nakyHn" — apeanu, WO peanisyloTb YHKLi0 Me-
Tpononicy, ane po3TalloBaHi 3a MexaMu HafiiHOro TpaHc-
NMOPTHOrO CNOoMy4YeHHHA. ABTOPM HaronoLwwyTb, WO Li MexXi €
HecTiiknuMmmn Ta po3amutmmn. Beboro go cknagy KMP ysinwinm
31 TepuTopianbHa rpomaga KuiBcbkoi obnacti (MigrpyLu-
Hu, MapywmHeup, & lweHko, 2021).

CninbHuM anst 6araTbox aBTOPIB € BU3HAYEHHS MexX
NPUMICLKOT 30HW Ha OCHOBI TPaHCMNOPHO-4acoBOI AOCTYMHO-
CTi 3 MicToM. Ha Haw nornsa, Takvn nigxia € AUCKYCIMHUM
Ta cynepeynvemM. Ak NPOBECTM i30XPOHY AOCTYMHOCTI, Ha-
npvknag, ogHOroAuMHHoI? [1o sikoi TOYKM | B SKUIA nepiof
nobu BecTu Bignik: agMiHiCTpaTMBHa MexXa MicTa — KiHUueBa
3yMnyHKa rpoMagCcbKoro TpaHcnopTy — Micue poboTun — cTaH-
Lis MeTpo — 3anisHu4YHa cTaHuia? AgMiHicTpaTuBHa Mexa
He 3aBXAMW O3Ha4yae no4yaTok MicTa, HaBnaku, MiBHIYHO-
3axigHa, niBHiYHa, NiB4eHHO-CXigHa Mexa Knesa npoxoauTb
no nicosmx macueax. YacoBa AOCTYMHICTb NPMBAaTHOIO aB-
TOMOBINbHOro, rPOMaACcbKoro aBTOMOBINBHOro Ta 3ani3HuY-
HOro BMAiB TpaHcrnopTy OyayTb Pi3HUMM Ta pO3MUBATUMYTh
MexXy i30xpoHu goctynHocTi. OcobnusicTio Kuesa € cyciac-
TBO B NPUMICbKi/ 30Hi 3i CTapyMy Aa4YHUMU NOCENEHHSMMU,
cenamu, ki nepeTBOpeEHi Ha XUTNOBI MacuBW. Taki HaceneHi
NyHKTU (Hanpuknag, cena Morpebu, Knspkundi, LLlacnuee, Ho-
Bocinku, KptokiBwmHa, Codiiecbka BopuiariBka, MeTponas-
niBcbka bopluariBka ToLo) MatoTb BY3bKi Bynuui, ski ctanm
marictpansmMu B MicTo. BoHM He cnpoekToBaHi AN 3pocTa-
FOYOro TPAHCMNOPHOIrO HABAHTAXEHHS Ta HECMPOMOXHi 3a0-
BOIMbHUTY LUBUAKY YaCOBY AOCTYMNHICTb B MiCTO. Y TpaHCno-
pTHIN cuctemi "KuiB-mpumicbka 30HA" BOHW BUCTYNawTb
"nnawkoBum ropneykom” (bottleneck) Ta 36inbwyoTh Ya-
COBY AOCTYMHICTb 4O MICTa, LU0 yCKNagHe 06'eKTUBHE Npo-
BeEeHHS i30XpOHM JAOCTynHOCTi. BukopuctaHHa nigxogy
TPaHCNOPTHO-4acoBO| AOCTYMHOCTI JOPEYHille 3acTOCOoBY-
BaTWN O KOHKPETHUX TOYOK, Lo € "BOpOTaMn" B MiCTO: aBTO-
MOGIiNbHUX (ANS NPMBATHOrO aBTOTPaAHCNOPTY), CTaHLiN Me-
TPO Ta 3yNUHOK rPOMaACbKOro TpaHCcnopTy (Ans rpomaach-
KOro aBTOTPAHCMOPTY), 3ani3HUYHMX CTaHLin (8N 3anisHu-
YHOro TPAHCMOPTY) B PAHKOBI Ta BeYipHi roanHyn Hambinb-
LIOr0 HaBaHTaXeHHSA. BigganeHictb NpUMICLKMX TepuTopin
cnifg nopiBHIOBATU Big LEHTPY MicTa.

BnacHa meTogmka BU3HAYEHHS MeX MPUMICLKOI 30HU
Kvnesa Bkntoyae pag etanis. Ha nepluomy etani genimitauii
MeX npuMicbkoi 30HM Kuesa Oyno npoBedeHo rpynyBaHHs
TepuTopianbHUX rpomMag Haekorno KueBa 3a nokasHukamu
BiAJ4aneHoCTi BiA LeHTPpy MicTa (BUKOPMCTOBYBanach reoge-
314Ha BigcTaHb ("No NpsMmin"), ryCToTU HaceneHHs Ta iHoekcy
yp6aHi3oBaHOCTI TepuTopii 3 NoAanbLWMM iX paHXyBaHHAM
Ta rpynyBaHHsAM.

CepepnHsa ryctoTa HacerneHHsi npumicbkoi 3oHM Kuesa
csarae 475 oci6/kB. kM, a 6e3 ypaxyBaHHs 3Ha4yeHb 10 % ekc-
TpeMyMiB (TPbOX MakCMMyMiB Ta TpbOX MiHIMyMiB) —
200 oci6/kB. kM, Ma€ gyxe HepiBHOMIPHWI PO3MOAIN | BKIOYae
WiCTb Fpyn TepuTopianbHMX rpomMag (OCKinbKu rpynysanbHa
O3HaKka € KiNbKiCHOW, KiNbKiCTb rpyn obupanacb ontvMma-
NBbHO N4 KiNbKICHUX iHTepBanie Ta 3 ypaxyBaHHAM npasuna
CTepaxeca B rpynyBaHHi):

1) rpomMagm 3 oyxe BUCOKOK IyCTOTOK HacerneHHs (no-
Haa 1000 oci6/kB. km): KoutobuHceka, BuiHesa, bopuuaris-
CbKka; 2) rpomagn 3 BUCOKOI rycToTol HaceneHHs (500-
1000 oci6/kB. km): BpoBapcbka, YabaHiBcbka Ta IpniHCbKa;
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3) rpomMagu 3 MOMIpHOK TyCTOTOK HaceneHwHs (200—
500 ocib/kB. km): Buwropoacbka, MaTHeHcbka, [ocTomenb-
cbka, bosipcbka, ByyaHcbka; 4) rpomagn 3 cepefHbOK ryc-
ToToto HaceneHHs (100—200 ocib/kB. kM): HemiwaiBcbka,
Binoropoaceka, Mesaxiecbka, bopucninbcobka, KanuHiscbka
(BpoBapcbkuit p-H), MpuctonuynHa, Bacunbkisebka, MNpebka,
O6yxiBcbka, DeopociiBcbka; 5) rpoMaam 3 HU3LKOK yCTO-
Toto HaceneHHs (50—100 ocib/kB. km): YkpaiHcbka, KanuvHis-
cbka (PactiBcbkuii p-H), MNeTpiscbka, AmuTtpiscbka, Benuko-
anmvepcbka, 30Mo4iBCbka; 6) rpomMaamn 3 Ayxe HU3bKOK ryc-
TOoTOl HaceneHHs (4-50 ocib/k. km): KosuHcbka, 3asvm-
cbka, bopoasiHebka, MakapiBcbka, buwiscbka, [umepcbka,
BopoHbkiBcbKa, lMipHiBCbKa TepuTopiankHi rpomaau.

IHoekc ypbaHizoBaHOCTI TepuTOpianbHUX rpomaz, To6To
KiNbKiCTb HaceneHux MyHKTIB y rpomadi Ha 10 Tuc. Hace-
NeHHs1, Mokasye, Hackinbku rpomagu 6nusbki 4o dopmy-
BaHHA ypbaHizoBaHMX apeanis:

luo = 100 / (Ni * 10000 / Py),

Ae lurb — iHAekc ypbarizoBaHocTi rpomaam, Ni— KinbKicTb Ha-
ceneHux NyHKTIB y rpomagi i, Pi — 3aranbHa YncenbHiCTb Ha-
CereHHs rpoMazm i.

3a iHoekcoM ypbaHi30BaHOCTI METOAOM pyryBaHHA BUAj-
NEHO LWiCTb rpyn TeputopiansHnx rpomag (TI) NpUMICEKOi 30HM:

1) Hanbinbw ypbaHisosaHi (iHaekc ypbaHisoBaHOCTI no-
Hapg 200) Bposapceka, BuwHesa, bopuwariscbka TI; 2) Bu-
cokoypbaHizoBaHi (107-142): KoutobuHcbka, IpniHcbKa,
Buwropopaceka; 3) nomipHo ypbaHisoBaHi (30—60): YabaHis-
cbka, [octomenbcbka, bosipcbka, Bopucninbcbka, ByvaH-
cbka, MeTpiBCcbka, MaTHeHCbka, HemiwaiBcbka TT; 4) cepe-
OHboypbaHizoBaHi (20-30): binoropoackka, 3onouiBcbka,
YkpaiHcbka, BacunbkiBcbka micbka TI; 5) cnaboyp6aHizo-
BaHi (10-20): Ob6yxiscbka, MpuctonnyHa, lNpcbka, 3a3nm-
cbka, Kanuniscbka (Bposapcekuii p-H), ®eopociiBcbka, Benu-
kogumepcbka, meBaxiBcbka, BopoHbkiBCbka Ta KanuHiBcbka
(PacTiBcbkui p-H) TT; 6) HeypbaHisosaHi (iHaekc o 10): Omu-
TpiBCbka, bopoasHcbka, lipHiBcbka, KoanHcbka, Makapis-
cbka, umepcbka, buwiscbka TrI.

CepepHs BigaaneHictb Big UeHTpy Kuesa (BumiptoBa-
nacb Bif 3HaKy HynboBOro kinomeTpa Ha MangaHi Hesane-
XHOCTi B Knesi 4O MiCbKMX/CENULLIHMX/CINbCBKUX pag LeHT-
piB rpomMaz) A0 LIeHTPiB TeputopianbHUX rpoMag y Mexax
BUAINEHOI NPUMICbKOI 30HM cArae 26,7 kM, B T. 4. 4O LIEHTPIB
rpomag nepLuoro nopsigky 16,6 km, Apyroro nopsgky — 24,2 kw,
Ta TPeTbOro nopsiaky — 38,6 kM. 3a piBHEM BigaaneHocTi Tepu-
TOpianbHi rpoMaaun po34ineHo Ha TpW rpynu: HanveHLW Bigaa-
neHi (0—15 kwm), cepegHboBigaaneHi (16—30 kM) Ta BigoaneHi
rpomagu (noHag 30 km).

PesynbTatom knactepusauii TepuTopianbHUX rpomag
MeTogom K-means 3 BUKOPUCTaHHSM nNporpamHoro 3abes-
nevyeHHs QGIS (pocnigxysascsa nogin Ha 3, 4 Ta 5 knacte-
piB) CTano BMOKPEMIIEHHS TPbOX MOSACIB MPUMICHKOI 30HU
Kuesa: nepwioro, gpyroro Ta TpeTboro nopsgkis (puc. 1).

TepuTopia npumicbkoi 30HM KueBa 3armae nnowy
8,92 Tunc. kB. KM (pa3oM i3 Kuesom 3aranbHa nnowa Kuiscb-
KO Micbkoi arnomepadii ctaHoBUTb 9,77 TUC. KB. KM). IMpu-
Micbka 30Ha Bkntoyae 406 HaceneHux NyHKTIB, y T. 4. 10 MicT-
cynyTHuKiB (Buwwropop, Bposapw, Bopucnins, YkpaiHka, O6y-
xiB, BacunbkiB, bosipka, BuwHese, IpniHb, Byya), 16 cenuuy
Ta 380 cin, B skux Ha 1 ciyHa 2025 p. npoxusanu
983,2 Tnc. ocib. Npn nobyaosi NPOCTOPOBOI MOAENi NPUMICH-
KOI 30HM BpaxoByBasiacb TakOX AMHaMika cybypbaHiszauii-
HUX npoueciB y NPUMICLKIN 30HI, CycigcTBO 3 apeariom
cyuinbHoi 3abynoBu Kuesa (4actuHa rpomag xou i 6eanoce-
peaHbo agMiHICTpaTMBHO MexytoTb i3 Knesom, ane posai-
NeHi 3 HUM 3eneHuM NosiCoOM, TOMY BigHECeHi 40 ApYroro no-
psaky), Habnwxkerictb (10 KM) TepuTopiansHUX rpomag oo
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aBTOMODINbHMX BOPIT y MICTO, @ TaKoX X AONYyYEHHsI OO
acouiauii "Kuicbka arnomepauis” (ctaHom Ha 2025 p. go
acouiauii Bxoaatb 15 i3 35 BKkMoYEHMX OO NPUMICBKOT 30HM
TepuTopianbHWX rpoMag), TOOTO IHTErpoOBaHICTb Y CRiNbHUIA
pO3BUTOK. Pe3ynbTaTtom AOCNIMKEHHSA CTano BKMOYEHHS 40
cknagy npumicbkoi 30HM Knesa 35 TepuTopianbHux rpomag,
AKi POPMYIOTb TPU MOSACU: NMPUMICbKY 30HY MepLUoro, Apy-
roro Ta TpeTboro nopsakis. MpocToposy MoAens NPUMICHKOT
30HM Kuesa npefacrtaeneHo Ha pwuc. 2. Mogene BpaxoBye

nogin Ha 3 knactepu

nogin Ha 4 knactepu

OBa 3 Tpbox cybypbaHisauiiHnx noctynatis P. Xappica:
HabnmKeHiCTb A0 MiCTa Ta 3MiHy ryCTOTU HacerneHHs 3 Bia-
ganexHam Big Heoro (Harris, 2010). MNMpocTopoBoto ocobnu-
BiCTIO NpMMICbKOI 30HN KneBa € Te, LIO 30BHILLHIW 1T nosic
cknagatoTb HaMbINbLUi 3a NMoLeto Ta KinbKiCTIo HaceneHux
NYHKTIB TepuTOopianbHi rpoMaaun, Todi K 40 NPUMICBKOT 30HM
nepLUoro MOpsiAKY BXOASITb FpOMau i3 3HAYHO MEHLLOH
NMOLLEo Ta KiNbKICTI0O HaceneHUx NyHKTIB.

noAain Ha 5 knacTepis

Knactep 1 Knactep 1 Knactep 1

I Knactep 2 I KnacTep 2 | Knacrep 2
Knactep 3 Knactep 3 I Knactep 3

I Knactep 4 [ Knactep 4

B Knactep 5

Puc. 1. Knactepusauia TeputopianbHux rpomaa npumicbkoi 3oHu Kuesa metogom K-means clustering 3a nokasHukamm ryctotu
HaceneHHs, iHaekcy ypb6aHisoBaHOCTi Ta BiAAaneHoCTi Bi LleHTpanbHOro micta

YMOBHI No3Ha4YeHHs

Mexi aamiHicTpaTMBHUX paioHiB

AsTomobineHi BopoTa Ta 10-kinomeTposa
30Ha HABKOMO HMX

TepuTopianeHi rpomMagn NpUMICEKOT 30HKM 1 nopaaky
TepuTopianbHi rpoMagn NPUMICHKOT 30HK 2 NOpAAKY
TepuTopiankHi rpomMagn NpUMICEKaT 30HK 3 Nopsaky

TepuTOpianbHi rpomMagu, AKi BXOAATH [0
acouiauii “Kniecbka arnomepauis” (2025)

MicTa-cynyTHuKK (MickKi pagu)

3aranbHa KineKkicTb HACENEHUX NYHKTIB
(micT, cenuy, Ta cin) B Mexax TepuTopiansHol
rpomagu

Puc. 2. MpocTtopoBa mogenb NpuMicbKkoi 30HU KueBa
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[unckycis i BUCHOBKMU

Mpumicbka 3oHa Knesa nicns Opyroi CBiTOBOI BilHW cchop-
MyBanacb yHacnigok peanisauii 4oTmpbox [eHepanbHux
nnaHiB Kuea, siki BU3Ha4unu ii sik cyTo reorpadivHi (posTa-
LWyBaHHSA Ta BigAaneHicTb Big MiCTa, pO3BUTOK Y3[4OBX OC-
HOBHUMX Marictpanen, HasiBHICTb "3eneHoro" nosicy ToLo),
Tak i dyHKUioHanbHi o3Haku. Npumicbka 3oHa Kuesa npou-
wna wnsx Big AadyHMX MNOCENEeHb i CinbCbKOrocnoaapCbkux
yriab HABKOMO NPOMMCIIOBOrO LEHTPY A0 XUTMNOBOro nepea-
MiCTS METPONofiCcy, @ eKCTEHCUBHUI TepUTOopianbHUI Po3-
BUTOK Knesa 3mMiHMBCH SKICHUM PO3BMTKOM MPUMICHKOI 30HM
B YMOBax PUHKOBOI eKkOHOMiku. Peanisauis eHepanbHuX
nnaHiB Kneea nepegbayana pisHy pornb MPUMICBKOI 30HMW.
Axkwo MeHepanbHi NNaHu couianicTMyHoro nepiogy nepeg-
6avanu poswmpeHHs KniBcbkoro npomucnoBoro By3na 3a
paxyHOK npumicbkoi 30HW, a lMeHnnaH 2002 p. dakT4HO
npuegHyBaB [0 MicTa Hawbnuxdy 3aceneHy npuMiCbKy
CMYry, TO OCTaHHi po3pobnenuin N'eHnnaH Kneea, HaBnaku,
36epirae agmiHiCTpaTMBHY CaMOCTINHICTb MPUMICBKUX Hace-
NEHUX NYHKTIB, aKLUEHTYE Ha SKICHOMY BOOCKOHAmNEHHi XuT-
noBoro ¢oHAy, TPAHCMOPTHIN [AOCTYNHOCTI Ta peHoBauii
Kuesa, a po3BUTOK MiCTa po3rnsgaeTbes y B3aEMOAIT 3 noro
NPUMICLKOIO 30HOI0. FAK pe3ynbTaT — npumicbka 3oHa Knesa
cchopmyBanacb NPOCTOPOBO Ta PYHKLIOHANBHO HeOAHOPIA-
HOO, a cy4yacHi TpaHcdopMaLii NPUMICBKMX NPOCTOpIB,
3MiHW NOBCSKAEHHUX MPAKTUK HACENEeHHs nuile nornnénto-
I0Tb Liel npouec.

CyyacHuin eTan po3BWTKY MPMMICLKOI 30HM Knesa xapak-
TEPU3YETLCA BUKITMKAMM B yMoBax arpecii PO, HeobXxigHicTo
BiAOyOOBM YacCTVHU BUMPOOHUYMX, XKWUTMOBMX Ta OiCHUX
NpUMiLLEHb, BUPOBHMYOI Ta TPAHCMOPTHOI iHppacTpyKTypK
HaceneHnx NyHKTIB 4E0KYyNnoBaHWX TEPUTOPIN Ha HOBUX 3a-
capax MictobyayBaHHS 3 BUKOPUCTaAHHAM Cy4acHUX Nigxo-
AiB y MICbKOMY MriaHyBaHHi, @ TakoX HOBOK 6e3nekoBoto
napagurmoro B OyaiBHMLUTBI.

[N nNpuMICbKOi 30HWM BENMKOro MiCTa XapakTepHi Tpu
BaXXIUBi 03HaKW: BNM3bKICTb 40 LEHTPanbHOro Micta, 3MeH-
LLIEHHSA TYCTOTU HacereHHs1 Ta BigHOCHa "HoBM3Ha" (Harris,
2010). AHani3 ryctoTn HaceneHHs, piBHs ypbaHi3oBaHOCTI
npuMicbknx TepuTopin Kuesa Ta ix BigganeHocTi Bif LeHTpy
Ha piBHi TepuTOpianbHUX rpomaz, AaB 3MOry po3pobuTti
TPLOXMNOACHY NPOCTOPOBY MoAeNb NpUMicbKoT 30HM KneBa,
BKITIOYMBLLM A0 Hel 35 TepuTopianbHUX rpomag, siki BXOAATb
0O LeCTn aaMiHicTpaTMBHUX panoHiB Haskono Kuesa, Ta
npoBecTu aenimitauito KuiBcbkoi Micbkoi arnomepadii 3ara-
TNbHO Mriowero 9,77 TUC. KB. KM Ta HaceneHHsM 4,5 MITH ocio).

lMpakTYHe BUKOPUCTaHHSA pe3ynbTaTiB [AOCHiIKEHHS
MOXIMBE SIK y NnaHyBanbHii MicToByaiBHIN AiSnbHOCTI, B
TOMY Ymncni Anst po3po6KU KOHLLEMNLi iIHTErPOBAHOIrO PO3BUTKY
Kunesa Ta oro npumMicbKoi 30HW, Tak i BigKpUBae MOXIMBOCTI
ANsa noganbLlunx CycninbHo-reorpadivyHMX AOCHIKEHHb Npu-
Micbkoi 30HM Knesa 3a BU3HaYeHO NPOCTOPOBOK MOAENIHO.

[xepena ¢iHaHcyBaHHA. Lie gocnigpkeHHs He oTpumMano xoa-
HOro rpaHTy BiA (piHAHCOBOI yCTaHOBM B AepXKaBHOMY, KOMepLin-
HoMy abo HekoMepLiNHOMY cekTopax. PiHaHCyBaHHS 3AiNCHIOETLCA
3a BNacHi KowTn aBTopiB.
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SPATIAL MODEL OF KYIV SUBURBIA: HISTORICAL ASPECTS OF DEVELOPMENT AND MODERN BOUNDARIES

Background. Suburban areas of large cities have become an important component of urban settlement systems due to suburbanization
processes, population migration, and numerous spatial transformations. Being administratively independent, suburban places develop in interaction
with the central city and are influenced by the implementation of its General Plans and development strategies. To improve the comfort and quality
of life for the population in suburbia is important to delimitate suburban boundaries, taking into account the current administrative structure and to
identify their spatial characteristics.

Methods. The following methods were used: comparative method, cartographic, grouping, the method of spatial GIS analysis, and k-means
clustering.

Results. The article analyzes Kyiv's General Plans from the second half of the 20th century in the context of its suburban development and
the role and features of Kyiv suburbia in the city's General Plans. Two periods and seven stages of the spatial development of Kyiv and its suburban
area from the second half of the 20th century to the present day are identified. A comparative analysis of different methods for delimitation the
boundaries of the Kyiv suburban zone was conducted, and a spatial model of its suburbia was created. Grouping and ranking of territorial
communities in the Kyiv suburban area based on population density, level of urbanization, and their distance from the city center were conducted.
The degree of involvement of territorial communities in cooperation within the "Kyiv Agglomeration” association has been investigated.

Conclusions. Using GIS analysis methods, the territorial communities of the Kyiv suburban zone were clustered, and a three-zone spatial
model was created, including first, second, and third-ring suburbia. Spatial features of the development of the Kyiv suburban area have been
identified. The spatial model can be used in the urban planning documentation creation and the concept of integrated development of Kyiv and its
suburban area argumentation.

Keywords: city, suburbia, general plan, spatial model, Kyiv, Ukraine.
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