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AHAJII3 MOKJIMBOCTI 3ACTOCYBAHHSA JAHUX
I3 BIAKPUTHUX JUKEPEJI V151 @OPMYBAHHS BA3N
I'EOIIPOCTOPOBUX JAHUX TEPUTOPIAJIBHOI I'POMAJIN

Y emammi docnioaceno ocobrusocmi sukopucmants 0aHux 3 8IOKpUmMuX odxcepen 3 Memoro ix inmeepayii ons gopmy-
6aHHA OA3U 2e0NPOCMOPOBUX OAHUX MEPUMOpPIanrbHoi epomadu. Pospobneno cucmemy kaacugixayii giokpumux ddicepen 2eo-
NPOCMOPOBUX OAHUX 3 wicmoMa kamezopiamu. IIposedeno nopieuAnbHUL aHANI3 KapmospagiuHux cepgicié ma pecypcis 3
00CMYNHUM eKCHOPHIOM 2e0npOCmoposux Oanux. Busnaueno, wo binbuwicms ceonpocmopogoi ingopmayii 3 kapmozpadiunux
cepsicie Modcaueo ompumamu y ¢iokpumux gopmamax, maxux sx. GeoJSON, KML (XML), SHP, npome mounicmob 0anux
sapiioe 6i0 1 0o 15 m. Busnaueno nepesazu ma HeOO0RiKu 0xcepen 2eOnpOCmoposUx OaHUX, a MaKoH#C 6CMAHOBIEHO, WO MITbKU
ix inmezpayis 0ozeonumuv cghopmyeamu 6a3y 2e00aHUx 3 NOBHOIO IHPoOpMayicto nPo 0O eKMu MepUMmopianrbHoi 2pomadu.

Cmamms € nyonikayieio HayKoeo-memoousHo20 Xxapakmepy.

Knwuoei cnosa: b6asa ceonpocmoposux oanux, 2eoinghopmayitini cucmemu; mepumopianoHa epomaod, iOKpumi OaHi,
Kapmoepapiunuil cepsic, iHmezpayis OaHUXx.

Puc.: 1. Tabn.: 3. Bién.: 21

AKTYaJIBHICTh TeMH J0CJTiAKeHHs. 3a0e3NeueHHs] TepUTopialbHUX IpoMaj JOCTOBIp-
HOIO Ta aKTyaJbHOIO 1H(POPMAIIIEO 1010 TEONPOCTOPOBUX JAHUX € OJHUM 3 OCHOBHUX BUKJIM-
KIB Cy4acHOi 3eMJICBIOPSIIHOT Ta re01e3UYHOI JisUIbHOCTI. 3 ypaxXyBaHHSIM CbOT'OJCHHUX TEH-
JeHIINd nenenTpamizanii Ta peopmyBanHs y cdepi ympasiiHHS 3eMEIbHHUMHU pEeCypcamu B
VkpaiHi, ctBopeHHsI 6a3u reonpoctopoBux aanux (bIJl) ctae BakinuBUM KpokoM Jis 3a0e3re-
YEHHSI [TPO30POCTI Ta €(PEeKTUBHOCTI B YXBaJIEHHI pillIeHb Ha BCiX piBHAX ympasiiHHs [1]. e
JI03BOJISIE OPraHaM MICLIEBOTO CaMOBPSAYBaHHS Ta 1HIIMM 3alliKaBJI€HUM CTOPOHAM MaTH J10C-
Tyl 1O TOYHOI Ta aKTyaJdbHOI 1H(oOpMallii, 10 CHpus€e KpalloMy IUIAaHYBaHHIO, PO3BUTKY Ta
YIPaBIIHHIO TEPUTOPISIMHU 3aTrajioM.

YMOBHU aKTUBHOTO PO3BUTKY HU(PPOBUX TEXHOJIOTIH CIIPUSIOTH IHTErpallil BIIKPUTHUX JIKe-
pen reofganux, Takux sk OpenStreetMap, KocMiuHI 3HIMKH, 1aHi IUCTAHI[IHHOTO 30HTyBaHHSI
3emui Tomo. BogHouac, monpu HasBHICTh 3HAYHOTO MacHUBY BIJIKPUTHX JaHMX, IPOIEC IX cHc-
TeMaTu3alii Ta IHTerpauii y eAuHy 6a3y reonpocTOpoBUX JaHUX TEPUTOPIaJIbHUX TpoMa 3a-
JIMIIAETHCS METOJIOJIOTIYHO HE IOCTaTHbO po3p0o0aeHUuM. TakuM YMHOM, AOCTIIKEHHS MOXKIIN-
BOCTEH 3aCTOCYBaHHS JaHMX 3 BIAKPUTUX JKepen Ui (opMyBaHHS 0a3u reonpoCTOPOBHUX
JAHUX TEPUTOPIATILHOI TPOMAJIM € aKTyaJbHUM HayKOBO-NPAKTUYHHUM 3aBJaHHAM y cdepi reo-
nie31i Ta 3eMJIeyCTPOIO, BUPIIIEHHS SIKOTO CIPUATUME BIOCKOHAJIEHHIO 1H(popMarliiiHoro 3a6e3-
MIEYEHHS IPOLECIB YIPABIIHHS TEPUTOPIATIBHUM PO3BUTKOM B YKpaiHi.

ITocranoBka npodaemu. Ludposi TpanchopmariitHi nporecu ycix cdep AiSTBHOCTI cyc-
HJIBCTBA CTABIIATh Mepe;l Tajty33i0 3eMIIEYCTPOIO Ta MlCTO6y,Z[yBaHH$I HOBI BUKJIUKH, TIOB’5I3aHi 3
HEOOXIIHICTIO 1HTETpalii FeonpoCTOPOBUX JTAHUX TEPUTOPIATBHOI TPOMAIH, IS YOTo Ha Movat-
KOBOMY eTarni BUkoHyeTbest popmyBanus BI'Jl. Ctpykrypa 6a3u reomanux 000B’sI3KOBO TTOBUHHA
BKJIFOYATH T'€ONPOCTOPOBI JIaHi s 3a0e3nedeHHs peasizallii KOMIUIEKCHOTO IJIaHy MPOCTOPO-
BOTO PO3BUTKY TEPUTOPIATBHOI TPOMaJIH, 110 HAa 3aKOHOJABUOMY PiBHI MICTHTH YiTKI BUMOTH JIO
dopmary naHux Ta ix ysromkeHocTi [2]. [Ipu upomy nepiioueproBoro nmpoOiIeMoro € BiJICYTHICTb
JIOCTOBIPHOI Ta BepudikoBaHOI 1H(opMaIlii, sika Moryia O OyTH BUKOpHUCTaHa Mij yac (opMyBaHHS
ta HaroBHeHHs bI'J[. BinkpuTi naui, Taki sk TornorpadiyHi KapTH, CyITyTHUKOBI 3HIMKH, MaTepi-
aJIM TUCTaHIIHHOTO 30HTyBaHHSI 3€MJTi, TaH1 KapTorpadiyHuX Kepen, Takux k. OpenStreetMap
abo Overpass, MatOTh 3HaUHHI MOTEHIiaJl, OIHAK 1X 3aCTOCYBaHHS OTpedye J0IaTKOBOI MepeBi-
DKM Ta afanTarii 10 Cy4acHUX MOTped rpoMajl.

© 1. B. I'amaron, M. O. ITimiuea, 2025
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Bupitenns uiei npoGiieMu € BaXXJIMBUM SK 3 HayKOBOI, TaK 1 3 MpakTH4HOro nomsiny. Io-
nepiie, BOHO CHpPHUs€ YIOCKOHAJICHHIO METOIUK BUKOPUCTAHHS BIIKPUTUX DKEPEN Ui CTBO-
penns BI'J[. [To-npyre, BoHO 103BOJIsIE 3a0€3M1€UUTH TEPUTOPiaIbHI TPOMAIN TOCTYIIOM JI0 ITPO-
cTopoBoi iH(popMarlii, HeoOXiJHOT I e(peKTUBHOTO YIPABIiHHS 3eMEIbHUMH PECypCaMH, Ija-
HYBaHHSl TEPUTOPiH, pO3pOOKHM KOMIUIEKCHUX IUIaHIB IPOCTOPOBOTO PO3BUTKY Ta IHIIMX
ACIIEeKTIB YIPABIiHHA. 3 MPAKTUYHOTO MONIALY Lie 3a0€e3MeUnTh TepUTOpiaibHiI TpOMaaH iH-
CTpyMEHTapieM AJis €()eKTUBHOTO yNpPaBIIiHHSA IPOCTOPOBUM PO3BUTKOM TEPUTOPII HA OCHOBI
aKTyaJIbHUX Ta JOCTOBIPHHUX JaHUX. SIK pe3ybTaT, po3B’si3aHHs i€l mpoOiIeMu ClipusaTUMeE po-
3BUTKY TE€OPETUKO-METOJO0JIOIYHUX 3aca] (hopMyBaHHs 0a3 reonpoCTOpOBUX JaHUX Ta BAOC-
KOHAJICHHIO METO/iB IHTerpallii pi3HUX BUIIB Ta (hopMmariB MpocTopoBoi iH(opmarrii.

AHaJIi3 ocTaHHIX T0CTizKeHD i myOikanii. Tema BUKOPUCTAaHHS BIIKPUTHUX T€OTPOCTO-
POBHIX JaHMX Ta IX IHTErparii B €AuHI 0a3u JaHUX aKTUBHO JOCTIKYEThCS K BITYM3HIHUMH,
TaK 1 3aKOPJOHHUMH HayKOBISIMM, L0 MIATBEPXKYE AKTYaJIbHICTh Ta BAXJIMUBICTH Ili€i Hpo-
6nemu. OcoOnrBa yBara mpu HbOMY MPUIUISIETHCS METOOJIOTIYHUM aclieKTam 300py, 00poOKu
Ta Bepudikallii 1aHuX 3 BIIKPUTHX JHKEPEI.

CporomHi BiIKpHTI JIaH1 3aCTOCOBYIOTHCS Yy PI3HHUX Tamy3sx. [IpukiiazoM Takoro 3acTocy-
BaHHS MOXKE€ CIIyTyBaTu HaykoBa mpats [3], y sKiil 1ociikeHo nepeBard kapTorpadiqHux cep-
BiciB Google Maps, Bing Maps, OpenStreetMap, Mapbox, Ta ix nmoteHmian ajs iHTerparii B reo-
iH(popMaliliHi cucTeMu. BUKOpUCTaHHS BIIKPUTHX TE€OMPOCTOPOBUX JAHHUX Ta 1THCTPYMEHTIB 3
BIAKPUTHM JIOCTYIIOM JIJIsl YIIPABIIiHHS JIICOBUMH PECypcaMu, 30KpeMa METOIIB IUCTAHIIIHOTO
30H/IyBaHHs, KpayICOPCUHTY Ta aKTUBHOTO 3a1y4eHHs reoindopmariitnux cucrem (I'IC) mis 3a-
Oe3neueHHs €PEKTUBHOTO YIPABIiHHS JIICOBUMH €KOCHCTEMaMH, HaBeleHo Y poOoTi [4]. Biak-
PUTI 1aH1 AaKTUBHO BUKOPHCTOBYIOThCS IIPU JOCIIIKEHH1 BOAHOTO (POH/TY, HAIIPUKJIIA, BACHUMHU
3ampoBaPKEHO BEOIOAATOK ISl IEPETVIsiLy JAaHUX PO SKICTh BOJH, [0 BUKOPHCTOBYE BiIKPHTI
reoNnpoCTOPOBI JlaHi Ul apXiByBaHHs, Meperisay Ta aHalisy AaHux [5]. Meroanka BUKOpHUC-
TaHHS JaHWUX TUCTAHIIHHOTO 30HAYBAHHS JJISI MOHITOPHHTY BOAHOTO CEPEIOBHIIA TOCTIHKEHO
B [6-7], e mpoBeaeHo aHai3 oiliifHUX OHJAMH-IKepen Oe3KOIITOBHUX T'€OMpPOCTOPOBHUX Jla-
HUX, 10 MOXYyTb OyTu BukopuctaHi B I'IC 1uist BupillleHHsS 3aBlaHb YHPABIIIHHSA BOIHUMH
00’eKkTaMi. AKTUBHO BUKOPHUCTOBYIOTHCSI pECYpCH TakuX nopraiis, sik ESA, International Soil
Moisture Network ta EOS, siki 3a0e3neuytoTh J0CTYyI 10 BIAKPUTHUX I'€OJaHUX MPO BOJIOTICTh
IPYHTIB, L0 € BaXJIMBUM JUIs1 MOJICJIIOBAHHS €KOCHCTEM 1 arpapHOro IiaHyBaHHs [§].

VY nocnipKeHHIX BYSHUX TAaKOX MiJliiMaeTbcs TeMa eBOMIOLIT METoAIB 300py TeonpocTo-
POBHUX JIaHUX, BKJIFOYAIOYH BUKOPUCTAHHS MOJBOBUX JaHUX, (hoTorpadiif Ta cyyacHUX TEXHO-
noriut I'lC, a Takox 1HTErpario BiIKpUTUX JaHUX Y Ipolec kapTorpadysanHs. Hanpuknan, y
po6oTi [9] HaroioMIeHO HAa BaXKIMBOCTI BUKOPUCTAHHS BIAKPUTUX JUKEpEN I 3HUKEHHS BU-
TpaT 1 3abe3medeHHs akTyalbHOCTI iH(opmariii. ¥ Haykosiit npami [10] mpoananizoBaHo iH-
CTPYMEHTH 1 NporpamMHe 3abe3MnedeHHs Ul iHTerpanii cynmyTHUKoBUX JaHux y ['IC-mpoexty,
aKILIEHTY€ThCS yBara Ha OCHOBHHX IpoBaiiiepax kapTorpadiyHuX pecypcis, Takux sk Google
Map, Bing Map, OSM, a Takox Ha BaXKJIMBICTh 00’ €JHAHHS PI3HUX JKEpell JaHUX s 3a0e3-
MEYCHHS TOYHOCTI Ta €(PEKTUBHOCTI aHaIi3y T€OMPOCTOPOBHUX JaHUX.

Buainenns Hemxoc/ikeHUX YaCTHH 3arajabHoOi npooduaemu. [IpoBenenuii anamiz octan-
HIX JOCHIIKEHb 1 mMyOuikauiid y cdepl BUKOPUCTAHHS JKEPe BIAKPUTUX T€ONPOCTOPOBUX Ja-
HUX J]a€ 3MOTy KOHCTaTyBaTH HAsBHICTh NEBHUX MPOTAJIUH Y HAyKOBOMY OMpAIlOBaHHI TOCHi-
JoKyBaHO1 mpoOnemaruku. Hacammepen cimin 3a3HauuTH, MO TUTaHHA (QopmyBaHHS 0a3
reONpPOCTOPOBHX JIAHMX HA PiBHI TEPUTOPIaIbHUX I'POMAJ JA0CI HE OTPUMAJIO HAJEKHOTO BH-
CBITJIEHHS B HAyKOBUX Mpalsix. bUbLIICTh JOCTIIHUKIB 30CEpEIKYIOTh YBary Ha 3arajibHUX
acleKTax BUKOPUCTAHHS BIAKPUTHUX T€0JaHUX a00 Ha iX 3aCTOCYBaHHI JJISl BUPIIIEHHS BY3bKO-
CIeliali30BaHNX 3aBJaHb, 3AIUIIAI0YH 11032 YBarow crenudiky podOTH 3 MpOCTOPOBUMH J1a-
HUMH B KOHTEKCTI IOTPEO TEPUTOPIaTbHUX TPOMAI.
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BaxxuBoro Ta BoqHOYAC HETOCHIHKEHOIO CKIIaI0BOIO 3aJIMIIAETHCS MUTAHHS CUCTEMaTH-
3anii Ta knacudikamii ;Kepen BUXITHUX Fe€ONPOCTOPOBHUX JaHUX, SIKI MOXKYTh OyTH BUKOPHC-
TaHi 1711 HanoBHeHHs BIJ] Tepuropianbaux rpoMas. Xoua y crarti [11] Oymno mpeacTaBieHo fi-
arpamy kiacudikaiii cy4acHUX METOIB 30MpaHHS T'eOMPOCTOPOBUX JAHUX, KOMILICKCHUUN
miaxia a0 kinacudikarii mKepen BIIKPUTHX T€OMPOCTOPOBUX JaHUX Ta BU3HAYEHHS 1X PO Y
dopmysanni BI'Jl TepuTopianibHUX TpoMaa J0Ci He OyI0 Po3poOICHO.

Takoxx HEZOCTAaTHHO AOCTIIKEHUM 3aJMIIAETHCS MHUTAHHS METOOJIOTIYHOro 3abe3re-
YeHHS Ipoliecy BiOopy Ta Bepudikamii JaHUX 3 BIAKPUTHX JKEpe A1 HOTped TepuTopiaib-
HUX TpoMaj. 30KpeMa, BIICYTHI YiTKi KpUTEPil OMIHIOBAHHS SKOCTI Ta IOCTOBIPHOCTI T€OIPO-
CTOPOBUX [aHHMX 3 PI3HUX BIAKPUTHX JDKEPEN, IO YCKIAIHIOE MPOIeC iX MPaKTUYHOTO
3aCTOCYBaHHS B YIIPABIiHHI TEPUTOPISMHU.

TakuM 4MHOM, BUHUKAE HEOOXIIHICTh y MPOBEIEHHI KOMIUIEKCHOTO JTOCIIKEHHS, CIIPs-
MOBAHOTO Ha PO3POOKY HAYKOBO OOIPYHTOBaHOI Kiacudikalii Jxepen BIIKPUTHX FeopoCcTo-
POBHX JAaHHMX Ta METOAOJIOTII X 3acTocyBaHHs i popmyBaHHs BI'J] TepuropianbHUX rpoMa.

Merta nociigxeHns (cTarrti). MeToro qOCIiHKEHHS € pO3po0Ka CTPYKTYPOBAHOT CUCTEMU
MOIIYKY, KJacudikalii JHkepen BIAKPUTUX T€OIMPOCTOPOBHX JAHUX Ta aHAJI3 MOKIMBOCTEH iX
3acToCcyBaHHs i (hopMyBaHHS 06a3u reonpoCTOPOBUX TaHUX TEPUTOPIAIbLHOT TPOMAIH 3 ypa-
XyBaHHSM CYy4YaCHUX BUMOT JI0 aKTyaJIbHOCTi, TOYHOCTI Ta JOCTYIMHOCTI TaHUX.

Bukuiag ocHoBHOro marepiany. BaximBum actiekToM OpMyBaHHs Ta pO3BUTKY 0asu re-
OTNIPOCTOPOBUX JTaHUX TEPUTOPIAIEHUX IPOMaJ] € KOMIUIEKCHUH MiIXix 10 300py Ta iHTerparii
BUXITHUX AaHuX. J[7s1 3a0e3nedeHHs] HOBHOTH, IOCTOBIPHOCTI Ta MPOQEeCIMHOTO PiBHS HAIOB-
HeHHs BIJ[ HeoOXigHO OXONMWUTH IMPOKUH CHIEKTp JKepen iHdopmaii. 30kpema, Ha OCHOBI
MPOBEJCHUX JOCIIPKeHb BCTAHOBJICHO, 110 €()EeKTUBHUN MiAXia 10 300pYy JaHUX CIpHSE HE
JIUIIIC ITiIBUIEHHIO SIKOCTI Ta HAIIHHOCTI 033 JaHUX, aJie 1 CTBOPIOE MIIIHY OCHOBY JUISI TIO-
JANbBIIOTO aHaji3y, MOJCIIIOBAHHS Ta MPUUHATTSA OOIPYHTOBAHUX PIIICHb.

Cucremaruzaiiis Ta Kiacudikaiis JKepea BUXITHUX JaHUX J03BOJISIE€ OPraHi3yBaTH MPo-
nec 30o0py iHpopmallii TaKuM YUHOM, 11100 3a0e3nednTH i BCEOIYHICTh 1 CTPYKTYpPOBAHICTb.
Jls uporo pxepena BUXITHUX JaHUX OyiH Kiacu(iKoBaHi 32 HACTYITHUMH KaTeropisiMu:

1) kaprorpadiuni ocHOBH (6a30Bi KapTh) — 3a0€3MeUyIOTh OCHOBY TSl (DOpMYyBaHHS T'€0-
MPOCTOPOBOI 1H(POPMAIIii, BKIIOYAIOUX ToorpadidHi Ta TEeMaTHYHI KapTH;

2) o¢iniiiHa 3eMIeBIOpPsIHA Ta MICTOOYiBHA JJOKYMEHTALlisl — JUKEPENo aKTyaJlbHUX Ja-
HUX PO 3eMeJIbHI IUISHKH, 1X [IJTFOBE IPU3HAYCHHS Ta 3a0y/I0BY;

3) CyImyTHHUKOBI 3HIMKH — J103BOJISIIOTh OTPUMATH aKTyajbHi JIaH1 PO CTaH TEPUTOPiH, -
HaMiKy 3MIH Ta 0COOIMBOCTI JaHAWAPTY y Pi3HI YaCOBI IPOMIKKU;

4) BucotHi gani (DEM/HGT) — 3a6e3neuyrors iHpopMaIlito npo penbed TEpUTOpii, Mo €
BKJIMBUM JUTS TUTAHYBAHHS Ta MOJICITIOBAHHS;

5) BeOpecypcH 3 MOXKIIMBICTIO €KCIIOPTY I'€0laHUX — BIIKPHTI JpKEpea, IKi HalaloTh J10C-
Tyl 10 reoganux y pizHux ¢opmarax GDB, GeoJSON, KML, ShapeFile T. 1, 3 noganbuioro
MOXJIMBICTIO KOHBEPTYBaHHs y pi3Hi Ki1acu NpocTopoBux 00'ekTiB BI'JI;

6) mnariau g podotu 3 I'IC (QGIS, ArcGIS To1110) — iIHCTpYMEHTH, 110 IHTETPOBaHi 0e3-
MOCEPEIHBO Y CepPeIOBUIIE IPOTPaMHOTO 3a0e3MeueHHs, A1 JOCTYIy JI0 30BHIMIHIX JDKEpes
T€ONPOCTOPOBHX JIaHUX.

3arponoHoBaHa KiacH]ikallis CTBOPIOE YITKY CTPYKTYpY AJISl CUCTEMaTUYHOT'O MiIXO/Ty J10
HanoBHeHHs BI'J] (puc. 1). OXomieHHs pi3HUX KaTeropii JHKepeT 103BOJIsE 3a0€3MeUUTH KOM-
IUIEKCHICTh Ta IHTETrpaLlilo JaHUX I pO3B’sI3aHHs IIHUPOKOTO CcrieKTpa 3aaa4. Hanpuknan, Bu-
KOPUCTAHHS CYIYTHUKOBHX 3HIMKIB Y IO€JHaHHI 3 0(1LIHHOI0 TOKYMEHTAIIEI0 CIIPUSE T1IBU-
IIEHHIO TOYHOCTI MOZIETIIOBAaHHS Ta YXBAJICHHS PillIEHb.
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Puc. 1. Cxema knacughikayii 0sxcepen 6uxioHux 0anux

JIxepeno: po3po0IeHO aBTOPaMHU.

BaxxnuBum eramom IMPOBCACHOT'O I[OCJIiI[)KeHHH
HUX MOXKJIMBOCTEH Ta 0OCOOJHMBOCTEH HpOBi,I[HI/IX

CTaB MOPIBHSUIBHUN aHami3 PyHKIIOHAIb-
kaptorpadiunux cepsiciB (Bing Maps,

OpenStreetMap (OSM), ESRI Standard Map ta Google Maps), siki MOXYTh BUKOPHCTOBYBa-
THCA sIK 0a3oBa ocHoBa aus popmyBanHs BI'J] TeputopianbHuX rpoMas, 3a 3araJbHUMHU KpH-

TepisMu (Tadm. 1):
1) byHKIIOHATBEHI MOKIIMBOCTI;
2) iHCTpYMEHTaJIbHI MOXKIIMBOCTI;

3) TOuHICTh HaHUX (MiChbKa Ta CLIbChKa MICIIEBICTh, M);
4) akTyaJIbHICTb JaHUX (TIEPIOAUYHICTH OHOBJICHHS);

5) opieHTOBaHICTS (111111 CEPBICY)
6) nepesary;
7) HEeOITIKY;
8) MOXkMB1 pOopMaTH EKCIOPTY.

Tabnuys 1 — Iopiguanvhulli ananiz 3a2a1bHUX
Kapmozpag)iuHux cepeicis

Modicniusocmeti ma QyHKyionany nioepis

Kpurepii mopi-

BHSTHHS Blng Map OSM Standard Map

ESRI Standard Map Google Map

1 2 3

4 5

Iomyk anpec, mo- | [HTepakTHBHa  Mara,
OymoBa  MaplIpy- | MOXKJIMBICTB  penary-
TiB, CYIIYTHHMKOBI | BaHHS Ta BHECEHHSI J1a-
3HIMKH, TPHBHMI- | HUX KOPHCTYBauaMH

PHIi 300pakeHHs

OyHKI[IOHATBHI
MOJKJIMBOCTI

Iarerpamis 3 ArcGIS, |[lomyk ampec, mapmi-
aHaNITHKa, TPHUBUMIpPHI |pYyTiB,  CYIyTHHKOBI
Bi3yauizamii 3HIMKH, BYJHII B pea-
JBHOMY 4Yaci

API, 3aBaHTa)X€HHS Ta

Iaterpamist 3 API

Hotyxuuit API mns po-

API nnst po3poOHUKIB,

KUX TEPUTOPISIX

KOpUCTYBadYaMu

CUIBCHKIN MICIIEBOCTI

IHcTpymenTa- | (mporpaMHHMI iHTe- | €KCIIOPT AAHUX Y pi3- |3pOOHMKIB, MiATPUMKA |iHTETpalis 3 JgoJat-
JBHI podeiic), MoxuH- | HUX Gopmarax igTerpamnii 3 inmmmu |kKamu Google (Google
MO>KITUBOCTI BiCTh  OTpUMAaHHS cepsicamu ESRI Earth, Google My
TeOKOTyBaHHS Business)
1-15 metpiB y mi-|1-15 merpiB y wmicek- | 1-3 meTpu i cranzmap- | 1-5 metpu y MicChKHX
TounicTs CBKMX 30HaX, 10— |KHX 30HaX, 3aJeXWTh |THUX IMIapiB, 3aJeKHO |30HAX, 5—15 merpiB y
JaHUX 20 MeTpiB y CITbCh- | Bl BHECEHUX JaHUX |Bim Kepena, 5-50 vy |cCiIbCBKiH MICIEBOCTI
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3akinuenns mabauyi 1

2

3

4

5

AKTyanbHICTB Ja-
HUX (TIepioand-
HICTh OHOBJICHHS)

OHOBJICHHS KOXHI
6—12 micsmiB, 3aje-
KHUTb BiJ peErioHy
iHTEpEeCcy

YacTe OHOBIICHHS 3a-
BISIKA BHECKaM CIIi-
mpHOTH (3-6 Micsri),
aje € pPerioHu 3 MeH-
IOI0 AaKTHUBHICTIO

3alexXnuTh BIX IDKe-
pena JaHUX, OHOB-
JIEHHS KOXHI 6-24
MicCsIi

OnoBaeHHS KOXHI 1-3
MicsI, 3aJeXHO Bix
perioHy

OpieHTOBaHICTh
(uini cepgicy)

Jnis 6i3Hecy, pi3HO-
MaHITHUX JIOTiCTH-
YHHX 33724 Ta IUia-
HYBaHHS
MapuIpyTiB

Bigkputuit  moctym
JUI BCIX KOPHUCTYyBa-
4iB, aKIIEHT Ha BiJK-
PUTICTh JaHHUX JUISA
OCIIIIHHALITBA

Ji1s HayKoBUX JOCIIi-
JDKEHb, MPOCTOPOBOTO
aHaizy Ta npodecii-
HOTO BHKOPHUCTAHHS Y
cepi I'IC

Jns  mmpokoro Kkona
monel Ta mpodecii,
HaBiramii, TOOyIOBU
MapuIpyTiB  OCOOJIHMBO
JUIS BHUKOPUCTaHHS B
KOMEPITHAX IIJISIX

IlepeBaru

Bucoka neranisa-
sl CYMyTHUKOBHX
3HIMKIB, 3pyYHHIH
iHTepdeiic

Binkpuricth  maHuX,
MOYKJIUBICTH BHECEHHS
3MiH KOpHCTYBaYamu
Ta JISTKUH €KCIIOPT

[MoryxHa iHTErpamis
3 aHANITHYHUMH iH-
CTpyMCHTaMH Ta
npoaykramu ArcGIS

Bucoka  geramiszaris
KapT, MOXJIUBICTh Tie-
perisiay BYIHIb Y pea-
JILHOMY Jaci

Henomixkn

JlimiTi HA BHUKOpHC-
TanHa API, 3anex-
HICTH BIJ ITIKIIO-
YeHHSI 10 IHTepHETY

HeonHopinHICTE sTKO-
CTI HaHUX y pi3HUX
perioHax, 3aJeK-
HICTB BiJ aKTUBHOCTI

[Motpebye mocTymy
no xomepuiitHoro I13
Il IOBHOLIHHOIO
BUKOPUCTAHHS

Bucoxki minu Ha BHKO-
puctanus APl nis Be-
JUKUX TIPOEKTIB, 0OMe-
JKCHHS Y 3aBaHTAKCHHI

CIIUILHOTH
GeoJSON,
SHP

HTaHUX
KML,
CSV, KMZ

Moxiusi popmaru | GeoJSON, KML,
EKCIIOPTY CSV, SHP
JIxeperno: po3pobieHo aBTOpaMH.

XML, | GeoJSON, SHP,

GDB, KML, CSV

GeoJSON,

[TizcymoByr04uM, MOXKHA JIATH BUCHOBKY, 110 c(epa KapTorpadiyHUX cepBiciB AEMOHCTpYE
BUCOKHH PiBEHb PO3BUTKY, 3a0€3MEUyIOUH JFOACTBO aKTyIbHUMH Ta JIETali30BAaHUMH JAHUMH. 3a-
B/ISKU IHTErpallii 3 MOMyISIPHUMU KapTorpadiuHIMU cepBicaMy Ta MiATPUMII YUCIEHHUX (hopma-
TiB 6a3oBux Kapt, ['IC cratoTh yHIBEpCaIIbHUM IHCTPYMEHTOM JUIsl pOOOTH 3 33/1a4aMU PI3HUX PiB-
HiB. AHaJIi3 KapTorpadidyHuX cepBiciB BUSBHB iXHI KJIFOUOBI IepeBark Ta HeJoMiKu. [0 OCHOBHUX
niepeBar kapTorpaiyHux cepBiCiB BIIHOCATHCS I0BOJII YacTe OHOBJIEHHS, Hanpukiag Google Map
OHOBITIOETHCS] KOJKHI 3 MICsI1ll, MOXKJIMBICTh 3aCTOCYBaHHS BIAKPUTHX (POPMATIB €KCIOPTY, TAKUX
sk GeoJSON, KML, SHP Tor110; a BiAIIOBIIHO O OCHOBHHUX HEIOJIKIB — HE 3aBXKIU BUCOKA TOY-
HicTh Manux (1-15 M), HEOTHOPIAHICTH 1H(OPMAIIii, TIMITH Ha BUKOPUCTAHHS Ta €KCIIOPT TOIIO.
Tomy BUOIp maropmMu 3a1eXKUTH BiJl ClIEIM(IKK 3aBIaHb 1 IPIOPUTETIB MPOEKTY.

Jns popmyBaHHs 0a3 reoflaHuX TEPUTOPIAIbHUX I'POMAJ JOLUIBHO BUKOPHCTOBYBATH
OpenStreetMap (OSM) ta ESRI Standard Map. Binkpure mxepeno OSM 3abe3neuye 10CTy,
peryispHe OHOBJIEHHS Ta MIATPUMKY HOMYJISIpHUX (OPMATIB, IO MiIXOJUTh I 3eMJIEBIIOPS-
JHUX Ta TEPUTOpiajIbHO-IUIaHYBaJIbHUX MPOEKTIB; y cBoto uepry ESRI Standard Map Bin3Ha-
Ya€ThCsl BUCOKOIO TOUHICTIO JaHUX (10 1-3 M), aHANITHYHUMH MO>KITUBOCTSIMH Ta 1HTETPAIIi€l0
3 ArcGIS, mo poOuTs HOro iicanbHUM JJI POCTOPOBOTO aHAI3y Ta 3€MJICBIOPSIHUX 3a/1a4.
[Toeananus nux miardopm 3adesneuye aKTyalbHICTh, AeTalli3alliio Ta npopeciiiHuii iHCTpy-
MeHTapii /Ui cTBOpeHHs sikicHoi BIJI.

[le onHUM 13 HalBaXXJIMBIIIUX aCMEKTiB POOOTH 3 Te0iH(POPMAIITHUMU CUCTEMaMU € Hasl-
BHICTb Ta JIOCTYIHICTh T€ONPOCTOPOBUX JaHUX. Bebpecypc, 1110 HaAal0Th MOXKIIMBICTD €KC-
MOPTY T€0JIaHUX, CTAIM KPUTUYHO BAXKJIMBUM THCTPYMEHTOM JUIsI TOCIIIKEHb 1 CTBOPEHHS 0a3
reoaHux. BoHu 3a0e3nedyroTh JOCTYI 10 PI3HOMaHITHUX TeorpadiyHUX Ta TEMaTUYHUX Ja-
HUX 3 YChOTO CBITY, SIKl € HE3aMIHHUMHU JIJIs TUTaHYBaHHSI, aHaJ3y Ta YIPaBIIHHS 3eMeIbHUMU
pecypcaMu Ha BCiX piBHSAX. 3aBIsSKH 0€3KOIITOBHOMY JIOCTYITY Ta MOXKJIMBOCTI €KCIIOPTY JTAaHUX
y pi3HuX opmarax, Taki pecypcu J03BOJISIOTh 310paT, 00poOUTH Ta IHTErpyBaTH 1HPOPMAIIi0
i Bukopuctanss y I'lC-nporpamax. Lle 3HauHO cripolye npouec cTBOPEHHs KapT, aHali3y
penbedy, MICHKOTO TUTAaHYBAaHHS Ta 1HIIMX TE€OMPOCTOPOBUX MPOEKTIB.

369



TEXHIYHI HAYKU TA TEXHOJIOT T
TECHNICAL SCIENCES AND TECHNOLOGIES

Ne 1(39), 2025

[Tix yac mocmimKeHHsT BUSBICHO KIIOYOBI pecypen [12-21], AKi HaIarOTh JOCTYII 10 Teo-
IPOCTOPOBUX JIAHHX 13 MOXKIIUBICTIO €KCIIOPTY Y pi3HUX PopmaTax. KoxkeH i3 X pecypciB Mae
CBOi 0COOJIMBOCTI, BKIIFOYHO 3 JIIMITaMHU €KCIIOPTY, JopMaToM AaHUX Ta TEMAaTHUYHUM HaIOB-
HeHHsM. TabnmuIs 2 € IpUKIIa oM CUCTEMAaTH30BaHOTO MTPEICTABICHHS IIUX PECYpPCiB Ta HAJAE

iH(pOpMaIlito MO0 TX HACTYITHHX 3arajJbHUX XapaKTePUCTHK:
1) miMITH UIS1 €KCTIOPTY TEOAAHUX 3 PECYPCY;
2) noctymHi popMaTH €KCIIOPTY;
3) 0cOOMMBOCTI MOIIYKY JAHUX Ta €KCIIOPTY.

Tabnuys 2 — Iepenix pecypcis 3 8itbHUM OOCHYNOM 00 200AHUX 3 NOOATLULON KOHBEPMAYIEID
8 PIBHOMAHIMHUX hopmamax

Hazpa IMocunanns JlimiTH .
®DopmaTy Ta 0COOIMBOCTI EKCHOPTY
pecypcy Ha pecypc JUISL €KCHOPTY
OSM https://www.openstre Excnopt reonpocTopoBUX JaHHUX 32 00paHOI0 00JIACTIO y
— o 50000/1 . . . .
(OpenStreetM | etmap.org/#map=13/ CKCIIODT ¢dopmari SHP, 6e3 dimpTpariii knaciB 00’ekTiB a00 CTBO-
ap) 49.57789/34.40412 P pPEHHS JIOTATKOBHX 3aITUTIB.
CID (Center Excriopr mneBHuUX Ha0OpiB reoJaHux, 0a30BUX IIapiB
for innovations | https://cid.center/gisd | be3 oome- | (IIMP, ropusoHTasti, iHCOMAIIS TOIIO), @ TAKOX MOBHUHN
development) |ata/ JKCHb HaOip reonpocropoBux mapie 3x OTT y hopmati HabOpy
SHP-daiinis.
Hoctynnuii | ExcriopT reoianux 3a o0acTio iHTepecy, BBOJSUN KOHK-
Overpass https://overpass- SKCIIOPT 3 JIi- | PETHHH 3aKT Y BUTIIA1 KOy a00 3a TOTIOMOTOI0 1HCTPY-
turbo turbo.eu/ miTom 10 80 |MeHTy momiyHuka (Hampukian «building=*»). HassHi
MB HacTymHi Gopmatn ekcropty: GeoJSON, GPX ta KML.
JocTymit Excnopt 3rimHO 3 00paHOI0 007acTio, 6€3 MOKIHBOCTI
. Yy . | oOpaTu meBHi KJlacu reoJaHuX abo CTBOPEHHS 3aIlHTiB.
. https://extract.bbbike | excmopt 3 mi- . .
Bbbike ore/ MiToM 10 128 ExcriopToBaHi 1aHi HaJCHIAIOThCSA Ha BKa3aHy KOPHUCTY-
Org - BageM momry. JoctymHi gopmaru: SHP, GeoJSON Ta
MB
SQL.
Pecypc ms 0OMiHy «TyMaHITApHUMI» T'€0- Ta CTATUCTH-
HDX . .
... |https://data.humdata. YHUMH JJAHUMH yChOTO CBITY, BKIIOYArO4YM reorpadivHi
(Humanitarian be3 obme- : . .
Data org/ KeHE KapTH, 1HQPACTPYKTYPY, 3eMIIeBOJIOAIHHA Ta iH. [JocTy-
Exchange) nHi  popmaru: GeoPackage, SHP, GeoJSON, CSV,
& GEOTIFF Tomo.
https://www.fao.org/
soils-portal/data- Iopran, ae HasBHI AaHl PO HTH, CBITOBY KapT
Fao soils hub/soil-maps-and- bes odme- I:ITiB’Té[ iX Xxaj aKTﬂe I/ICTI/IIID(I/I Ipé)o I\:IaTi ]J;oc}:lT H}];)I/Ig
portal databases/faounesco- FCHE ZiZno T KapTH T| pHTinCBiT ]Z;JILHEM (1;0 MaT?SHP
soil-map-of-the- PT KapTH Ipy Yy y @op ’
world/en/
. https://public.openda Elfcnqu Hy6J‘I1‘{H1.Bl,I[K.pI/IT1 Jlani, 30Kpema 1o ,I'[OpOH(HlI/I 1H(1)pg-
Public open 00’€KTiB B | CTPYKTYpi Ta iHIUX reorpadidHuX 00'€eKTaXx B €BpOTII.
tasoft.com/explore/?s .
data ori—modified Mexax €B- |Jloctynni dopmatu: GeoPackage, SHP, GeoJSON,
ponu KML, GEOTIFF Tomo
leorpadiuni agmiHicTpaTHBHI KOPJOHHM KpaiH, o0macTi,
GADM https://gadm.org/dow | be3 oOme- |paiionn. ExcniopT moctymHuil y HacTymHuxX (opmarax:
nload country.html KEHb Geopackage, SHP, GeoJSON: level-0, levell, level2,
KMZ: level-0, levell, level2
Excnopt reo- | ['eorpadiuni aaMiHiCTpaTHBHI KOPAOHH KpaiH, 00JacTi,
. https://simplemaps.c | JaHUX TiABKH | paiioHN Tommo. be3KomToBHA Bepcis Hamae TOCTYI U
Simple Map . .
om/gis/country/ua B MeXaxX YK- |€KCHOPTy reoJaHuX CTOCOBHO JHIIe YKpaiHu y ¢opma-
painu tax SHP ta GeoJSON.
. I'eompocTopoBi qaHi Ta IHCTPYMEHTH JUTS aHATIZY KapT 1 Mi-
Visicom 2;:52!31?2?2&1?'0 Bbe3 oome- | cbkux Teputopii y ¢dopmarax: Maplnfo (Mentum Planet,
—bd ples: Y JKCHb Vertical Mapper), GeoPackage, CAD, SHP. Ilpu 3miHi ¢o-
pMaty Juisi eKCHOPTY MOTPiOHO 3aJIMIIUTH 3aIIUT HA CaHTI.
JIxepeino: po3podJicHO aBTOpaMH.
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Cucremaruzallisi pecypciB 3 BUIBHUM JOCTYIIOM JI0 TeoJaHuX Oylia MpoBeJeHa 3 METOI0
y3araJlbHeHHs 1HpOopMaIlil Mpo AOCTYIHI JHKEepeia reompoOCTOPOBUX JTAHUX, 1110 € OCHOBOIO JIJIS
po3poOku BI'Jl TepuropiasibHMX rpoMaji. BuBUeHHS pecypciB 1 IXHIX MOXJIMBOCTEH MOKa3alo,
10 HAsBHICTH PI3HOMAaHITHUX (opMaTiB AaHuX, BKIOYHO 31 crangapTHuMu (SHP, GeoJSON,
KML To1m10), 3a6e3mevye rHy4KiCTh y BUKOPUCTAHHI Ta €KCIOPTY JaHuX. JIIMITH €KCIopTy B
OKpEeMHX pecypcax BUMAraroTb yBaXHOTO BUOOPY miat(opMu Ui KOHKPETHOTO MPOEKTY. bes-
KOLITOBHUM JOCTYH JI0 JAaHUX 3HAYHO PO3LIMPIOE MOKIMBOCTI JOCIHIIKEHb 1 BIPOBAIKECHHS
reoiHpoOpMaLifHIX TEXHOJIOTIH y cepy ympaBiaiHHS TEPUTOPIAMH. 3aBISKH CHCTEMaTH3aIlil
iH(opmarrii, KoprcTyBadi MOXKYTh IIIBUKO 3HAWTH BIATOBIAHUI pecypc JUIs CBOIX 3ajiad, OIli-
HUTH HOro (yHKIIOHAT 1 BUSHAYMTH, HACKUILKY BiH MJAXOAUTH ISl 1HTETpalii 3 HasIBHUMH
poekTamMu abo CTBOpPEHHS HOBHX. Lle JoCHiKeHHs CIIpusie ONTUMI3allii mporieciB 300py Ta
00pOOKH reonpoCTOPOBUX AAHUX, 110, Y CBOIO YEpPry, MiABUIIUTH €(EKTHUBHICTH POOOTH 3 PO3-
poOku BI'Jl y cienianizoBaHoMy mporpaMHoMy 3a0e3rneueHHi.

st po3poOku Ta HarmoBHEeHHs1 BIJl TepuTopiadbHUX TpoMaj ONTUMAIBHIMHU € BUKOPHC-
TaHHs TakuX pecypcib sk: OpenStreetMap (OSM), Overpass Turbo Ta HDX. OSM 3abe3neuye
BIJIKPUTHH JOCTYII IO JETAII30BAaHUX T€ONPOCTOPOBUX NaHUX y Gopmari SHP, 1o migxomuTh
JUIsL CTBOpPEHHsI 0a30BUX MIapiB iH(PACTPYKTYPH Ta MPUPOAHUX 00’ €KTIB, a BIAKPUTUN pecypc
Overpass Turbo 103BoJIsIE BUKOHYBaTH TOYKOBI 3aIUTH 3 BUCOKOIO BHOIPKOBICTIO TaHUX y (o-
pmarax GeoJSON, KML, 1110 € KIIF040BUM IS JTOKaJIbHUX MOTped rpoma. Y ceoro uepry HDX
npononye robdanbHi naHi y hopmarax GeoJSON, CSV, GeoTIFF Tomo, siki MOXHa BUKOPHUC-
TOBYBaTH JJIsl CTPATEriuHOro IUiaHyBaHHs Ta aHamizy. Lli mmardopmu 3abe3neuyrors OamaHc
MK BIJJKPHUTICTIO, TOYHICTIO Ta THYYKICTIO €KCIIOPTY JaHMX, IO pOOUTH iX yHIBEpCaIbHUMHU
JUTSE 3a/1a4 TEPUTOPIaTIbHOTO YIPABIiHHS Ta PO3BUTKY TPOMAI.

Baromum acriektom [yt po3yMiHHS aHOT pOOOTH € Te, IO IS PeaTbHOrO MPAKTUIHOTO
BUKOPHCTAHHS yCiX PEKOMEH ALl Ta PO3BUTKY JaHOTO HAMPSMKY y pO3pi3l TEPUTOPIabHOTO
IUTaHyBaHHS, Tpeba BUOKPEMUTH NEpeBark Ta HEHOIIKM KOXHOI KaTeropii JKepena BUXITHUX
naHux (tadmn. 3). Take cniBBiAHOIIEHHS 3a0€3MeunTh (PyHIaMEHTaIbHO MPaBUIBHUM MIAX1 10
po3pobku BI'Jl, ii moganpmioro HamOBHEHHS Ta BUKOPUCTaHHS Ha MICLIEBOMY PIBHI.

Tabnuys 3 — Ilepesacu ma nedoniku kame2opiu 0dxcepen 8UXIOHUX OAHUX

Kareropis IlepeBaru Henoniku
1 2 3
- JOCTYIHICTh IIUPOKOTO CIIEKTPa MACIITabiB |- 9acTO MOTPEOYIOTh OHOBJICHHS Yepe3 MOXKIIMBY
Ta| hopmaris; 3aCTapilicTh TaHHX;
- BHCOKHUH piBeHb AeTali3auii g pisHUX TE€pU- |- MOXJIMBI MOXUOKH y BinoOpakeHHI AeTanel ye-
TOpIl; pe3 reHepaiizarito;
1. Kaprorpa- |- MO)KJ'II/IB.iCTL BUKOPHUCTAHHS SIK 6a30BOTO - JTileH3siiHi 06MC>K6HHH Ha BUKOPHCTAHHS Jic-
(biHi OCHOBH 1Iapy JUTsA iHIIMX TCO/[aHuX; SIKMX KapTorpadiuHuX MaTepiaiis,
(6asosi apru) |~ LIMPOKE TEPHTOPiaIbHE OXOTUICHHS; - MOMUIMBA HEMOBHOTA JAHHX JULS OKPEMHX TepH-
- TOCTIHE OHOBJICHHS TaHUX (0COOJIMBO TOPIif;
OSM); - 3QJICKHICTH BiJl IHTEPHET-3'€JHAHHS,
- nerkicte iHterparii B ['IC-npoekTy; - OOMEXCHHS Ha BUKOPUCTAHHS JESSIKHX JUKEePel
- PI3HOMaHITHICTh CTHJIIB BiTOOpasKeHHS. pi3Ha;
- SIKICTh JJAHWX 3aJIC)KHO BiJl pETiOHY.
- BHCOKAa TOYHICTh Ta OQILIHHICT TAHHX; - CKJIAJHICTB JAOCTYIY JI0 JESIKHX IOKYMEHTIB
- BiZ0OpaKeHHS [TPABOBOTO CTATYCY 3EMEJlb- yepe3 OIOpPOKpaTU4HI OOMEKEHHS;
2. Odpimiiina HUX Z[iJ'I?IHOK.; _ - MO)‘KJ'II/IBi PO301KHOCTI MiXkK JJOKYMEHTaMH Pi3-
- aKTyaJbHICTh Y KOHTEKCTI HOPMAaTHBHO-TIPA- | HUX BiZIOMCTB;
3eMJIeBIIOPSI- . ) 2 ..
wa 1a Micto- | BOBO 6asu; . . - obmexeHHH 00csT MPocTopoBoi iH(GopMaLii B
Gyinna 1oky- | FOPHIMYHA 3HAYYINICTB Ta ICTAbHA 1H(P0p- OKPEMHX BHIIAJKAX; .
Menramis | MALIA TIPO 3EMIICKOPHCTYBAHHSA aKTyalbHICTh - 06M€)K.CI-'H/II/I JOCTYII IO JEeSIKMX JIOKYMEHTIB;
JUTSl TUTAaHY BaHHSI. - 3acTapilicTh aHHX;
- CKJIaJIHUH NpoIleC OTPUMaHHs pisHUX (opma-
TiB JIaHUX.
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3akinyeHHs Ta0I. 3

2

3

3. CymyTHuU-
KOBI 3HIMKH

- aKTyaJIbHICTh Ta BUCOKA JIeTalli3allisl 300pakeHb;
- MOXJIMBICTh OTPUMAaHHS JIaHUX JJISl BAXKKOJIOCTY-
ITHUX TEPUTOPIi;

- IIMPOKHUH CIIEKTP 3aCTOCYBAHb Y Pi3HHUX raly3sx
(MOHITOpPUHT, aHaJIi3 TOWIO);

- aKTyaJIbHICTh BiZJOOpaXKeHHS TEPUTOPIi Ta MOXK-
JIUBICTH 3MiHH YaCOBOT'O MPOMIKKY.

- BUCOKA BapTiCTh BUCOKOSIKICHUX 3HIMKIB;
-notpeba y 10JaTKoBii 00poOILi 1 iHTerpanii
BIIC;

-00MexeHa JIOCTYIHICTh Yepe3 MOTOIU i YMOBH
Ta XMapHICTh;

-3JISKHICTH BiJ] IIOTOTHUX YMOB;

-3Ha4yHUH 00cAT JaHUX oTpedye 0OpoOKH;
-0OMeKeHHsI Ha O€3KOITOBHE BUKOPHCTAHHS.

4. BucotHi
nani
(DEM/HGT)

-HEOOXIIHICTB IS aHAI3Y penbedy Ta MoOy10BU
3D- Mopenei;

- IOCTYTIHICTb JJAHUX 3 BIIKPUTHX JKepel (Hanupu-
kian SRTM);

- BHCOKa JIeTaji3allisl y JOKaIbHUX MaciTadax;
-To4Ha iH(opMallis mpo pensed;

-MOXIIHMBICTE 3D-MoIeI0BaHHS;

-T7100aJIbHE TIOKPHTTSI.

-HU3bKa TOYHICTD Y TII00ATbHUX MOJEISX.

- CKJIQIHICTh 0OPOOKH JJ1s1 BETUKUX TEPUTOPIH;
- 0OMEKEHICTh BUKOPUCTaHHS 0€3 creliallizoBa-
HOTO IIPOTPAaMHOT0 3a0e3eYeHHS;

-pi3Ha po3/iibHA 3/1aTHICTh, TOMY MOXJIHMBI MO-
MUJIKH y JaHUX.

5. Bebpecypcn
3 MOXKJIMBUM
€KCIIOPTOM TIe-

- IUBUJKHIA JTOCTYI JI0 BEJIMKOTO 00CATY JaHUX;

- MOXITHBICTb €KCIIOPTY B Pi3Hi (hopMatu ajist iH-
terpatii B I'IC;

- aKTyaJbHICTh JaHUX 3aBASKH PErySIPHOMY OHO-
BJICHHIO;

-HEOJHOPinHICTh hopMaTy NaHUX;

-3QJICKHICTD BiJ] IHTEPHET-3B'S3KY;

- MOXIIMBi OOMEKCHHSI TOCTYITy 10 OKPEMHUX pe-
CYpCiB yepe3 MOIITHKY KOH(]IIeHIIHHOCTI,
-3aJIEXHICTb Bil poOOTH cepBepiB 0OMEKEHHS

- aBTOMAaTHU3allis POIIECiB,;
- pO3IIMpPEHi MOXKIIMBOCTI 00pPOOKHM Ta JOAATKOBI
IHCTPYMEHTH.

OJIaHUX - pPI3HOMaHITHICTh ()OPMATIB EKCIIOPTY; Ha 00csAT 3aBaHTAXCHHS;
- OllepaTHBHE OHOBJICHHS; -1moTpeba B KoHBepTallii (hopmaris.
- JIETKICTh JOCTYITy Ta MOKJIMBICTh BUOOPY JaHHX.
-iHTerpoBaHicTh y podoue cepenopuiie I'IC; -3QJICKHICT BiJ] MATPUMKH Ta OHOBJICHHS IJ1a-
-TPOCTOTa BUKOPHUCTAHHS JIJIs 3aBAHTAXKCHHS Ta | TiHIB;
00poOKY NaHUX; - MO>KJIUBI TEXHIYHI IPOOIEMH [IPU BCTAHOB-
6. Tnarimm, -[.)“iSHOMaHiTTH (GyHKLIN U1 aHATI3Y Ta Bi3yaii3a- | JieHHI a00 BI/IKOpI/IC.TaHHi; . .
R wi; . . -96Me>KeHa (YHKIIOHATBHICTH OKPEMHX TLIari-
cepesoBuIi -3py4YHICTh BUKOPUCTAHHS IHTETPAIlis 3 pOOOYNM | HiB; ' .
TIC CEepeOBUILIEM; -3aJIeKHICTH BiA Bepcii [13, ToMy MoxinBa He-

CTabiIbHICTE POOOTH;

-o0MexeHa QyHKIIOHAIBHICTh OE3KOITOBHUX
Bepciii

-motpeba B HABYaHHI KOPUCTYBaHHSI.

Jxepeno: po3po0ieHO aBTOpaMHu.

AHai3 KOXKHOI KaTeropii Jykepelsl BUXIAHUX JaHUX MOKa3ye, 10 iX MepeBaru Ta HeJ0MIK|
CYTTEBO BIUIMBaOTh Ha mporiec ctBopeHHs BI/]. Tabmuis 3 imtocTpye 1i acnekTy, 1o Aa€ Mo-
MJIMBICTh OOTPYHTOBAHO MIJINTH 0 BUOOPY JKepesn Ui 3a0e3MeueHHs! aKTyaabHOCTi, TOYHO-
CT1 Ta €()eKTUBHOCTI re01H(POPMAaLIIHUX MPOEKTIB. YCI Il ACMIEKTU AOCTIIKYIOThCS Yepe3 MpH-
3MY TOT0, SIK MOXHa NMPaBUIbHO AU(PEPEHIIIOBATH KaTeropii JyKepes BUXITHUX JaHUX.

Kaprorpagiuni ocHOBH 3a0e31euyoTh IIMPOKUH CrIeKTp MaciTaliB, JETKICTh 1HTerpamii
B ['IC-nipoexTy, ane yacto noTpedyroTh OHOBJIEHHS Ta MOXKYTb OyTH 3aJI€KHUMM BiJl perioHa-
apHOI crienu@iku. OdiriitHa 3eMiIeBNOpsiIHA JOKYMEHTAIIISl BUPI3HAETHCS BUCOKOIKO TOUHICTIO
1 IOPUIMYHOIO 3HAYYILICTIO, OJHAK 1i OTPUMaHHA yCKJIQJAHEHE OIOpPOKPAaTUYHUMH NPOLEAY-
pamu. CynyTHUKOBI 3HIMKHM Ta BUCOTHI J1aH1 HAJal0Th aKTyaJlbHY, JeTalli30BaHy iH(popMallilo,
10 BaKJIUBO U1 3D-MoentoBaHHS i MOHITOpUHTY TepuTopii. [IpoTe BUCOKa BapTICTh 1 CKJla-
JHICTb 00pOOKH € 3HAYHUMHU Iepenikonamu. Bedpecypcu 3 ekcropToM reojaHux 3abesnedy-
I0Th JIOCTYII JI0 BEJIMKOTO OOCATY JaHUX y Pi3HHUX (hopmarax, 1o cupoiye interpamnito B I'IC,
ajie moTpeOyrTh CTabUIBHOTO 1HTEpHET-3'€AHaHHS Ta oHOBIIeHHs iH(opmartii. [lnarinu I'IC
3HAYHO PO3IIMPIOIOTH (PYHKIIOHAJIBHICTD JUISl aHAJIi3y Ta aBTOMaTH3allli MpoleciB, Xo4a 3aje-
JKHICTB BiJl OHOBIICHB 1 JIIIIEH31i MOKe OOMEXKYBaTH iX BUKOPUCTAHHSI.
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[TincymoByr04H, PO3yMIHHS LIUX OCOOIUBOCTEH € KPUTUYHO BasKIIMBUM JUI CTBOPEHHS SIKi-
CHUX reoiH(dopMaIiitHuX MPOAYKTIB y cdepi YIpaBIiHHA TEPUTOPISAMHU, TIJIAaHYBaHHS Ta PO3BH-
TKy TEPUTOpIaJIbHUX rpoMaj. TakuM YMHOM, JIMIIE KOMIUIEKCHE BUKOPUCTaHHS LIUX JUKEpel
JI03BOJISIE IOCSTTH ONTHMAJIBHOTO Pe3yNbTaty. [HTerparis pisHUX KaTeropiil Janux 3abesneuye
TOYHICTh, aKTYaJIbHICTh 1 YHIBEpCAIBHICTh 0a3 T€0aHnX, 3HIDKYIOUH PU3UKHU, MOB'sI3aH1 3 00-
MEKEHHSIMH KOXXHOTO OKPEMOTO JKEpera.

BucHoBoK. Y pe3ynbraTi MpOBEIESHOTO JOCTIKEHHS PO3pPOOJICHO CTPYKTYPOBAaHY CHC-
TEMy TIOIITYKY Ta KiIacuQikallii JKepea BiIKPUTHX IeONMPOCTOPOBUX JAHUX, IO JO3BOJISIE OIl-
TUMI3yBaTH mpolec GopMyBaHHs 0a3u reonpoCTOPOBUX JAHUX TEPUTOPiasIbHOI rpomanu. 3a-
MIPOMOHOBaHa Kiacudikallisl 3a MIicTbMa OCHOBHUMH Kareropismu (kaprorpadidHi OCHOBH,
odimiifHa JOKyMEHTAIlis, CyITyTHUKOB1 3HIMKH, BUCOTHI J1aHi, BeO-pecypcu Ta miariau ['IC) 3a-
Oesreuye KOMIUIEKCHUH MiAXia 70 300py Ta cHcTeMaTH3allii reonpocTopoBoi iH(opmarrii.

CucremMaT30BaHoO Ta MPOAHaIi30BaHO MOKIMBOCTI BUKOPUCTAHHSI PI3HUX THUIIB BIAKPUTHX
JDKEpEIT TeONPOCTOPOBHUX JAaHUX JIISI TOTPeO TepuTOpialibHUX rpoMas Ykpainu. [IpoBenenwii mo-
PIBHSUTBHUI aHami3 (YHKIIOHATBHUX MOXKIMBOCTEH KapTorpadiuHuX CEpBiCiB Ta pecypciB 3
BUTBHUM JOCTYTIOM J0 T€OJJaHUX JO3BOJIMB BU3HAYUTH ONTUMAJIbHI IIIISIXH X 3aCTOCYBAaHHS MTPH
dopmyBanni  BIJ[ rtepurtopianeHoi rpomamu. Kaprorpadiumi cepBicw, HampuKiIaz
OpenStreetMap, 3aBsiku yacToMy oHOBIIEHHIO Ta ekcriopty B GeoJSON, KML, SHP, € edexru-
BHUMH JUIsI CTBOPEHHS 0a30BUX IIapiB, He3Bakaroun Ha ooMexeHHs (10 50 000 06'exTiB) Ta Ba-
piatuBHY TouHicTh (1-15 m). CynmyTHHKOBI 3HIMKH, Taki sk Sentinel-2 Ta Landsat, 3a6e3neuytors
BHCOKY JIETaJIi3aI[il0 1 MOHITOPHHT 3MiH y 4aci, Xoua noTpeOyIoTh monepeaHboi 0o0pooku. Bebpe-
cypeu 3 noctynHuM excrioproM Overpass Turbo Ta HDX, niporoHyroTs BenuKkuil o0csr 1aHux y
3py4HuX (hopmarax aiist iHTerpallii, a Jonarkosi miariny, 30kpema QuickOSM Tta Kadastr Live,
aBTOMATHU3YIOTh IIpo1iec 00poOKH Ta oHOBIIeHHA iH(opmaii. BucorHi gani (DEM) 3 BigkpuToro
mxepena Earth Data Search 1o3BomnsitoTh 311liCHIOBaTH I€TalbHUN IPOCTOPOBUI aHai3, a ogi-
11iiHa 3eMJIEBITOPA/IHA Ta MICTOOY/IIBHA JOKYMEHTAIII1 3a0€3Me4y0Th MPaBOBE OOTPYHTYBAaHHS Ta
BUCOKY JIOCTOBIPHICTh AaHuX. Takuit miaxin 1o HanoBHeHHs bIJl 3abe3neuye TOUHICTB, akTya-
JBHICTb 1 IPABOBY Y3TO/KEHICTh F€ONPOCTOPOBUX JIAHUX.

Po3po0nena cuctema kiacugikallii onTUMi3ye mpolec NOUIyKy Ta 0OpoOKH HEOOX1THUX
JTAHMX, 1110 3HaYHO MiJBUILY€e eeKTUBHICTh popMmyBaHHs bI/] TepuropianbHoi rpomaan. Kom-
IUIEKCHUH aHani3 0cOOMMBOCTEN KOXKHOI KaTeropii JuKepes TaHuX, BKIFOYaroul MOXKIMBOCTI 1X
KOHBepTarlii Ta interpaii y cydacHi ['IC-cuctemu, 3abe3nedye oOrpyHTOBaHUM BHOIp 1HCTPY-
MEHTIB JIJIs1 KOHKPETHUX 3aBJlaHb IpoMaju. [HTerpalis pisSHOMaHITHUX JIKEpea reonpocTopo-
BUX JIaHUX € HEOOXiTHOI YMOBOIO JUUIS IOCSTHEHHS BUCOKOI TOYHOCTI Ta MAaKCUMAJIBHOTO pe-
3yapTary npu popMyBaHH1 0a3u reojaHuX TEPUTOPIaIbHOI rpoMa . OCKIIBKY KOJKHE JKEPENIo
Mae CBOI cIel(iuHi XapaKTepUCTUKH, TaKi sIK TOYHICTh, PIBEHb JleTalizallii, 0OMexeHHs y ¢o-
pmaTtax ab0 4acTOTI OHOBIJIEHHS, 1X KOMIUIEKCHE BHKOPUCTAHHS JO3BOJIE€ 3HAUYHO 3HM3HUTHU
BIUIUB OOMEXEHb KO)KHOTO OKPEMOTro JpKepesa Ta 3a0e3NeYdTH MOBHOIIHHE Ta akKTyaslbHe
IpeACTaBICHHS POCTOPOBOI iHpOpMAILLii.

[Momanpmn AOCTIKEHHS JOLUIIBHO CIPSIMYBaTl Ha po3poOKy ajJropuTMiB aBTOMaTH30Ba-
HOTo 300py JaHWX 3 BIAKPUTUX JKEpesl, CTBOPEHHS METOAMKH OILIHIOBAaHHS aKTyalbHOCTI
oTpuMaHoi iH(opMaIlii, BUBYEHHS MOXJIMBOCTEH 1HTErpalii 3 CUCTEMaMH €JIEKTPOHHOTO Bpsi-
JyBaHHSI TEPUTOPIAIBHUX T'POMaJ Ta 3 IHHOBALIMHUMHU TEXHOJIOT1SIMH, TAKUMH SIK IITYYHUI
IHTEJIEKT, JJII aBTOMATH3aIlli aHaIi3y reonpoCcTOpoBUX AaHuX. [IpakTnyHa peanizaris 3ampo-
MOHOBAaHUX PEKOMEHalIN CIpUATUME MiJIBUILIEHHIO €(EeKTUBHOCTI YIPABIIHHS TEPUTOPIIMU
rpoMajl, ONTUMI3allii MPOIECiB MPOCTOPOBOTO IUIAHYBAHHS Ta CTBOPEHHIO Cy4yacHOl iHpopma-
LiIHOT IHPPACTPYKTYpH IS CTATIOTO PO3BUTKY YKpaiHH.
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ANALYSIS OF POTENTIAL FOR UTILIZING OPEN SOURCE DATA
IN DEVELOPING THE GEOSPATIAL DATABASE
FOR TERRITORIAL COMMUNITIES

The research addresses pressing issue of providing Ukrainian territorial communities with reliable geospatial infor-
mation amid active digital transformation. This scientific work is driven by contemporary decentralization challenges and the
need to integrate diverse data types for effective territorial management.

The primary research challenge lies in the lack of reliable methodology and verified information for establishing the
geospatial database. The study aims to develop the structured system for searching, classifying, and analyzing open geospatial
data sources, considering modern requirements for information relevance, accuracy, and accessibility.

Given the versatility of geoinformation technologies, the research methodology includes the comprehensive analysis of
various sources of open data: cartographic bases, official documentation, satellite images, elevation data, web resources and
GIS plug-ins. The comparative analysis of cartographic services and geospatial data resources was conducted to determine
optimal integration strategies. The findings revealed that OpenStreetMap (OSM) or ESRI Standard Map cartographic bases
are most suitable for developing territorial communities’ geodatabases, ensuring data currency and high accuracy. The study
identified GeoJSON, KML (XML), SHP, and GDB as the most prevalent geodata export formats, with OSM and Overpass turbo
emerging as the most effective export resources, offering user-friendly interfaces and frequent updates (3-6 months) with ac-
curacy ranging from 1-15 meters depending on the terrain.

The key research outcomes include developing the six-category classification system for geospatial data sources, ena-
bling the comprehensive approach to gathering and systematizing geospatial information. The study systematized and analyzed
potential applications of various open geospatial data sources for needs of Ukrainian territorial communities. Maximum ac-
curacy and effectiveness can be achieved through comprehensive integration of all six geospatial data source categories. This
approach ensures necessary information detail for effective management of the territorial community developmen. Consolida-
tion of heterogeneous geospatial sources facilitates digital transformation, minimizes data limitation risks, and ensures relia-
bility of geodatabases as the foundation for sustainable territorial development.

The research conclusions emphasize potential for optimizing data collection and processing procedures, significantly
enhancing efficiency of geospatial database formation. Directions of future research are proposed, including, namely: devel-
opment of automated data collection algorithms, assessment methodologies of information currency, integration with territo-
rial governance systems, and innovative technologies. Practical significance lies in improving territorial management, opti-
mizing spatial planning processes, and establishing modern information infrastructure for Ukraine's sustainable development.

Keywords: geospatial database; geoinformation systems, territorial community,; open data; map service; data integration.
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