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MeToaunuHi ocHoBU POpPMYBaHHA 3HAHb NPO BiAHOBAIOBAHI
AXepena eHeprii y WKinbHOMYy Kypci reorpadii

MeTolo cTaTTi € 06rpyHTYBaHHA METOAUYHMX NiAX0AiB A0 GOPMYBaHHA 3HaHb YYHIB NPO BiAHOBNIOBAHI AXepena eHep-
rii (BAE) Ta cy4acHWI1 eHepreTMUHMiA CeKTop Y WKiNbHOMY Kypci reorpadii, a TaKoX po3poBaeHHA NPaKTUYHUX PEKOMEH-
[auii WoAO YAOCKOHANEHHA HaBYaIbHOMO 3MICTY 3 ypaxXyBaHHAM NOTPe6 CTanoro po3BuTKY, iHHOBALLIMHOT eHepreTUkM Ta
€KO/OriYHOi OCBITU.

OCHOBHMIA maTepian. Y CTaTTi NpoaHanizoBaHO METOANYHI OCHOBM GOPMYBaHHA 3HaHb Npo B/E B mexax LKinbHOro
Kypcy reorpadii. HaronoweHo Ha KNt04OoBil poni BigHOBAOBAHOI eHEpreTMKM y 3abe3neyeHHi eHepreTMYHOro nepexosy,
NPOTUAIT KNIMAaTUYHMM 3MiHaM i JOCATHEHHI Linei ctanoro po3suTKy. OBrPYHTOBAHO HEOOXigHICTb iHTErpaLii TeMaTUKK
B/IE B OCBIiTHI NpoLec AK ckNagoBoi GopMyBaHHA EKONOTIYHOI CBIZOMOCTI, EHEPreTUYHOI FPAaMOTHOCTI Ta aKTUBHOI rpoma-
[AHCbKOI No3uLji yuHiB. OxapaKTepu3oBaHo 3apybixKHWUI 40CBIA, AKMIA 3aCBiAYYE HeAOCTaTHIN piBeHb 06i3HaHOCTI Monoai
npo BAE Ta 40BOAUTL AOLINBHICTL YAOCKOHANEHHA 3MICTY OCBITU WAAXOM YNPOBAAMKEHHA IHTEPAKTUBHMX, MiXKANCLMNII-
HapPHUX | NPAKTUKOOPIEHTOBAHMX METOAiB HaBYAHHS, WO CNPUAIOTb GOPMYBaHHIO LiiHHICHOrO CTaBNEHHA A0 LOBKiANA 1
YCBiZOMNEHHA 3HayeHHA BJE B KOHTEKCTI CTanoro po3suUTKY. Y X0A4i AOCNIAXKEHHA NPOaHaNi30BaHO YMHHI HaBYa/IbHI NPo-
rpamu 3 reorpadii ana 6-11 Knacis 3aKnagiB 3arasbHOI cepesHbOi OCBITU YKpaiHK, WO Aan0 3MOry BU3HAYUTK CTYMiHb
npeacTaBaeHocTi TemaTtuky BLE B WKinbHOMY Kypci Ta chopmytoBaTh Npomno3ni Woao ii po3WMpeHHs i cuctematmsaii.

BuCHOBKK. Ha OCHOBI KOHTEHT-aHani3y 6y/10 3aNPONOHOBAHO IHTErpaLito HU3KKU 3MICTOBMUX KOMMOHEHTIB: 6a30BKX No-
HATb BigHOBJ/IIOBAHOI eHepreTUKK, knacudikauii axepen, 0cobMBOCTEN iX PECYPCHOTO NOTEHLiaNy, TEXHONOTiN reHepaLii
eHeprii B YKpaiHi Ta CBIiTi, €Kon0riYHMX NepeBsar, rMobasbHWX i HalioHaNbHKX CTpaTeriii po3suTKY BAE, npocToposux, eKko-
NOTIYHMX | COLiaIbHO-EKOHOMIYHMX YMHHMKIB PO3MILLEHHA 0O’EKTIB BigHOBNIOBAHOI €HEPreTUKM. 3anpONOHOBAHO TEMM
NPaKTUYHMX 3aBAaHb, ENEMEHTU NPOEKTHOI M AOCAIAHULKOI AIANBHOCTI YYHIB A1 3aCBOEHHA HaBYa/IbHOTO MaTepiany,
noB’A3aHoro 3 Tematukoto BE. O6rpyHTOBAHO AOLINbHICTL BUKOPUCTAHHSA IHHOBALIHMX AMAAKTUYHUX MiAXOAIB: Kerc-Me-
ToZly, PONIbOBWX irop, POBOTH 3 IHTEPAKTUBHMMM KapTamu, CUMYAALIN i AebaTiB Towwo. 3anpPonoHOBaHi OCBITHI aKTUBHOCTI
CMPAMOBAHI Ha PO3BUTOK KPUTUYHOTO MUCNEHHA, aHANITUYHMX YMiHb | BiAMNOBIAANIbHOTO CTaBNEHHA [0 eHepreTUYHUX pe-
cypcis i goBkinns. MNpeactaBneHi HanpaLoBaHHA MOXKYTb OYTU BUKOPUCTaHI A5 OHOB/IEHHS 3MICTY HaBYaNbHUX NPOrpam
3 reorpadii, po3pobKM HaBYaNbHO-METOAUYHUX MaTepianis i BNpoBaaKeHHs enemeHTis STEM/STREAM-ocBiTH B ranysi
reorpadii, ekonorii Ta ¢isnkm.

Kntouosi cnoBsa: 8i0H08/1108GHA eHepeemuKa, 8i0HOB/1H08AHI 03epena eHepail, WKinbHa oceima, HaBYAsbHA NPo2PaMa
3 2e02pacii, MemooUKa HABYAHHSA, CManuli pO38UMOK.

Ak uymtyBatu: Aranosa O., baiiHasapos A., bperega H. MeToguuHi 0cHOBM GpopmyBaHHA 3HaHb NPO BiAHOBAIOBAHI AxKepena eHeprii y LWKibHOMY Kypci reorpadii.
pobnemu 6esnepepeHoi 2eoepacpiyHoi oceimu i kapmoepadpii. 2025. Bun. 41. C. 6-17. https://doi.org/10.26565/2075-1893-2025-41-01

In cites: Ahapova, O., Bainazarov, A., Breheda, N. (2025). Methodological foundations for developing knowledge about renewable energy sources in the school geography
curriculum. The problems of continuous geographical education and cartography, (41), 6=17 . https://doi.org/ 10.26565/2075-1893-2025-41-01 (in Ukrainian)
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Beryn. ¥V cy4acHOMy CBITI, 110 CTUKA€ETbCA 3 IPO-
6s1eMO10 3MiHM KJIIMaTy, 3yMOBJIEHOIO B OCHOBHOMY
CHaJII0BAaHHAM BYIVIEL[eBOr'O MaJIMBa, Ta 3pPOCTAKYOI0
NOTpPeb6OI0 B eHepreTUYHiN Ge3melli, NUTaHHS Nepexo-
Iy [0 BigHOBOBaHUX Kepes eHepril (B/IE) HaGyBae
cTpareriyHoro 3HadyeHHs. B/IE, 1o AKUX BigHOCATHCA
eHepris BiTpy, CoHIIs, 6ioMacH, BOLOTOKIB, XBUJIb, IPU-
IJIMBIB, TepMaJibHa eHeprisd JOBKI/LIA, pO3I/IAAa0TbCA
K epeKTUBHUM IHCTPYMEHT 3HWKeHHS BUKU/JIB nap-
HUKOBHUX rasiB, JOCATHEHHS ByTJeleBoi HeHTpasbHO-
CTi Ta peaJsizauii miseit crajsoro po3BUTKY, 30KpeMa
s 7 «3abe3nedyeHHs AOCTYNy [0 HEJOPOTUX, HAaAil-
HUX, CTIMKUX i Cy4YacHUX [Kepesi eHeprii AJis Bcix» Ta
i 13 «BKUTTS HeBiKJIaAHUX 3aX0/iB 111010 60POTh-
6u 3i 3MiHOI0 KJIiMaTYy Ta Il HacaigKaMu».

YkpaiHa, cnuparoduch Ha €BpoONeHchbKUM i cBiTo-
BUW [OCBiJ, MOCJiJOBHO peasi3ye MOJITHUKY «eHep-
FeTUYHOr0 MepexoAy», IIo IMepefdadyae MNOCTYIOBY
3aMiHy JOMIHYBaHHS BHUKOIHUX BYIVIELIeMICTKHUX Ma-
auB (HadpTH, MIPUPOAHOTO rasdy, BYTiisg) GiNbII «4U-
CTUMHU» BIJJHOBJIIOBAHUMU Ta HU3bKOBYTJIELLleBUMHU
JKepeslaMU eHeprii /151 IpucKopeHHs JeKkapboHizanii
€KOHOMIKU. YKpalHa Ha Jep:kaBHOMY piBHI HigTpu-
Masia EBponeiicbkuil 3eseHuit Kypc (European Green
Deal) i HanioHanbHOIO eHepPreTUYHOIO CTpaTeri€l
1o 2050 poky BCTaHOBUWJIA METY AOCATTH BYIJIelLleBOi
HEeUTpaJbHOCTI B eHepreTUYHoMy cekTopi g0 2050
poKy, a B yciit ekoHoMmini — mo 2060-ro [2]. Takox
[TocraHoBoto Ka6iHeTy MiHicTpiB Ykpainu Ne33 Big 24
ciuns 2020 p. 6y/10 CTBOpEHO MiXKBiZjoMuy po6oyy rpy-
[y 3 NMTaHb KOOpAWHALIl NOJ0JIaHHA HACAIAKIB 3MiH
KJiMaTy B paMkax iHiniaTuBu €Bpomneiicbkoi Kowmicii
«EBpoOMNEeNChbKUY 3e7IeHUI KypC».

BignoBigHo fo HanioHasnbHOro nJjaHy 3 eHepreTu-
KU Ta KJIiMaTy, po3paxoBaHoro fo 2030 poky, YkpaiHa
nparse, mo6 yactka B/[E y 3arasibHOMy KiHI[eBOMY CITO-
>KMBaHHI csirHyna 27% [4]. l1Jo6 BTiMTH 1ie 3aBJjaHHS,
NoTpi6bHO miArotyBaTu ¢axiBLiB [/l eHEepreTHUYHOI,
yIpaBJIiHCbKOI ¥ MPUPOA00XOPOHHOI chep, a 0TKe, CU-
CTeMa OCBITH Mae oNepaTUBHO BiJjpearyBaTH, GpopmMy-
I0Yd B MalOyTHIX ¢axiBLiB Ha/le)KHI KOMIETEHTHOCTI
i ifeliHi npuHuMnu. He MeHII Ba>XKJIMBUM € NOLIHUPEH-
Hf] 3HaHb Npo eHepreTuky, BJE Ta owazaanse BUKOpU-
CTaHHA NPUPOAHUX PeCypCiB cepefi LIMPOKUX BEPCTB
HaceJleHH$], 3aKJa/lalouu QyHAaMeHT lie Y IIKOJi Mif,
yac ypokiB reorpadii, exosiorii Ta ¢isuku. Kosu nepe-
CiuHI rpoOMaZiIiHU YCBIOMJIATDL 3HAa4YEeHHA llepexoay Ha
BJZIE Ta ixHi mepeBary, Lie CTUMYyJIIOBaTUMe BIIpOBa-
JPKEeHHS BiJIMOBiJHUX TEXHOJIOTiIM y MPUBAaTHUX JOMO-
rocrnoJilapcTBax, a/pke noiHGopMoBaHi oAU oxouille
IHBECTYBAaTUMYTb y COHAYHI IIaHeJIi, TEIJIOBI Hacocy,
cucteMu 36epiraHHsl eHeprii Ta iHwi pimeHHs, o 3a-
6e3ne4yoTh eHepreTHUYHYy CaMOJ0CTaTHICTb i 3MeH1y-
I0Tb BUTPATH Ha €HeproHocCil.

OcBiTa rpae KJito4oBY poJib y GOpMyBaHHi eKoJIoriy-
HOI CBiIOMOCTi MOJIOAUX MOKOJiHB, IKi B MaOyTHBHO-
My MOXYTb CTaTH pyuLlieM 3MiH. 30KpeMa, iHTerpauis
TeMaTUku BJIE 10 HaBYa/IbHUX NIpOrpaM CIpUSE YCBi-
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JIOMJIEHHIO HeO6Xi/JHOCTI OIalJIMBOI0 BUKOPUCTaHHSA
eHepreTUYHUX JKepeJl Ta IPUPOAHUX pecypciB. OKpiM
L[bOT'0, PO3BUTOK €KOJIOTIYHOI OCBITH y 1KOJIaX i 3a-
KJIaJlaX BUIIOI OCBITH € HEBIiJEMHOIO CKJIaZ0BOIO IIiJI-
rOTOBKU BUCOKOKBasTidpiKoBaHUX Ka/IpiB i opMyBaHHS
CYCHIJIbCTBA, 1110 Ji€ BiANOBIAAJBHO 1110/0 AOBKIJIJIA.

Buxigni mepeaymoBu. Y 3akoni Ykpainu «IIpo
OCBIiTYy» 3amucaHoO, L0 OCBiTHiH mpouec mae popmy-
BaTU €KOJIOTIYHY KyJbTypy Ta CBifjoMe CTaBJIeHHA [0
NPUPOJHUX pecypciB. 30KpeMa, 3arajibHi I0JIOXKEeHHS
JOKYMEeHTa BU3HAUYalOTh, 110 JepKaBHa OCBITHA MOJIi-
THKa Ma€ «6a3yBaTHCA Ha IPUHLUIAX CTAJI0T0 PO3BUT-
Ky CyCIiJIbCTBa» (CT. 6) Ta 6yTH «cnpsiMoBaHa Ha ¢op-
MyBaHH{ y 37100yBayiB OCBITH €KOJIOTiYHOI Ky/JIbTYpU
Ta BIJNOBIJAJLHOrO CTaBJIEHHS [0 HABKOJIUIIHBOTO
cepenoBuLa» (cT. 7). InTerpanis sHaub npo B/IE y Ha-
BUYaJIbHUM TNpolec cripusie GOpMyBaHHIO B YUHIB eKo-
JIOTiIYHOI CBiZJOMOCTI W BiNOBia/JILHOCTI 3a cTaH Ha-
BKOJIMIIHBOTO cepeZioBulia (Zyadin, A. Ta cniBaBTOpHU
[11], Revak, I. M. Ta ciBaBTOpHM [19], Hasan, S. T. [15]), a
TaK0X PO3YMiHHIO HE06XiJHOCTI 011{aI/TUBOI'0 BUKOPHU-
CTaHHA IPUPOJHUX peCcypcCiB i JOTPUMaHHA IPUHLUIIIB
CTaJIOro pO3BUTKY, SIK 3all0PYKHU 36epekeHHs TPUPOJHU
Ta J06pOOYTYy MalbOyTHIX mokoJiHb. OTXe, omparjo-
BaHHA TeMaTUKU B/IE y IKiJIbHUX Kypcax € CKJ1aZ0BOO
peanizauii HackpisHoi JiHii «EkosioriyHa 6e3neka Ta
CTaIM{ PO3BUTOKY, lepe/j6a4yeHol YNHHUMU OCBITHIMU
nporpaMaMmu.

JlocBix 3apy6iXKHUX JOCAIAHUKIB CBiIYUTH MPO
HelOCTaTHIA piBeHb MOiHPOPMOBAHOCTI y4YHIB i CTy-
gentiB moxpo BJE. Tak, y mocaimxkenni Kiriaki M.
Keramitsoglou (2015) [16] , mo 6a3yBasocss Ha aHKe-
TyBaHHI 243 CTyJeHTiB, BUSIBJIEHO HU3bKUN piBEHb
o6i3HaHoCTi miaaiTKiB womo TexHosoriit BJE, BigcyT-
HICTb ysIBJIEHHS NP0 Kap'epHi NepcreKTUBU y 1jil cde-
pi, @ TakoXX HeUTpaJbHe abo Galily»Ke CTaBJIEHHS [[0
npo6seM 3MiHU KJiMaTy ¥ PO3BUTKY BiJHOBJIIOBaHOI
eHepreTukHu. Y cBoto yepry Acikgoz, C. (2011) [12] mpo-
aHasi3zyBaB JocBiA Typedy4uMHU 100 BIPOBAJKEHHS
OCBITH 3 Bi/IHOBJIIOBAaHOI eHEPreTHUKHU, CIOCO6IB MOTH-
Balii cTyzieHTiB 10 TeM, noB’s13aHux i3 B/IE, Ta popmy-
BaHHS JUJAAKTUYHUX KOMIIeTeHIiH y creljiaJbHUX 3Mi-
LIaHUX [porpaMax JJid lnejaroris. ABTop HifiKpecIIoE,
1110 eHepreTUYHa 0CBiTa NOBUHHA CTAaTU OKPEMOIO JUC-
LUIJIIHOI AK y PO3BUHEHHUX, TaK 1| B TUX KpaiHaX, 110
PO3BUBAIOTBCS, HArOJIOIYIOUHN Ha NOTpebi JeprkaBHOL
OiTPUMKU IPOTpaM eKOoJIOTiYHOI OCBiTH, 0COGJIUBO y
cinbebkilt MicueBocTi, Ae piBeHb moiHOpMOBaHOCTI
npo BJE HaliHIKUU.

Y pisHuX KpaiHax CBITYy peasi3yloTbCA CHeLia/lbHi
nporpamu, CIpsMOBaHi Ha MiJBUIIeHHS 06i3HAaHOCTI
1I0J0 BUKOPHUCTAHHA BIJJHOBJIIOBAaHUX JKepes eHep-
ril. Hanpuknag, Paja ekosoriyHoi ocBiTH AnbGepTH
(ACEE), (Kanaga) y 2018 poui 3amponoHyBaJjia peko-
MeHJalil 1040 BUKOPUCTAHHA METOZAIB, AKI CIpUd-
10Tb GOpPMYBaHHIO MO3UTUBHOTO cTaB/eHHs o BJE B
Kanagi ta CIIA. MaeThbca npo iHTepakTHBHI popMu po-
60TH, 30KpeMa irpy, HaB4a/bHi IPOEKTH, IPAaKTHUYHI 3a-
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XOJH, SIKi MalOTh JONOBHIOBATH 6a30BUH HaBYaJIbHUU
MaTepias i nornu6oBaTH po3yMinHs B/IE. [Toai6Hi me-
TOJUYHI MiX0AU peasi3oByBasucd i B €BpONENChKUX
KpaiHaX, Jle OCHOBHaA yBara npujijs/iacad iHTepaKTHUB-
HOMY HaBYaHHIO Ta Iporpamam, 10 BUCBITIIOKOTH Te-
MaTuky BJIE y MixknpeIMeTHOMY KOHTEKCTI. 30KpeMa,
Papadimitriou, V. (2004) [18] onucye iHTerpariito 3HaHb
IIpO BiJHOBJIIOBAHY €HepPrilo B TaKi WKIJIbHI JUCLUILII-
HY, 9K $i3MKa, XiMis Ta reorpadis, 1110 cIpusie rUbIIO-
My YCBiZJOMJIEHHIO BIJIMBY €HepreTUKH Ha HAaBKOJIMIL-
HE cepeJioBUlle. EBpONeNCbKUI JOCBiA CBIAYUTH IPO
LIMpOKe BIIPOBAa/PKEHHA CUCTEMHOrO0, IHTerpoBaHOro
nigxoAy /[0 HaBYaHHA OCHOBaM eHepro3bepekeHHs
B 3akJsajax ocBiTU KpaiH €C, 3okpeMa B HimeuuwuHi,
@®panuii Ta ITanii. OcBiTHI iHiliaTHBY 3 PO3BUTKY eHep-
ros6epirarouoi KOMIETEHTHOCTI MOYMHAIOTLCS BXe B
MOYaTKOBIM IIKOJI ¥ MPOJOBXKYIOTbCA y CTAPIINX KJa-
cax 4yepe3 MiXIpeJMeTHY IHTerpalir, 3acCTOCYBaHHS
M GpOBUX pecypciB, eKClIepUMEeHTaIbHY AisJIbHICTb Ta
3a/Iy4eHHd Y4YHIB 0 MDKHApPOJAHUX €KOJIOTIYHUX iHiLi-
aTuB, 30KpeMa nporpamu «Eko mkosa». Takuit migxiz
BUSABJAETHCA epeKTUBHUM Y $OpMyBaHHI 3HaHb, HABU-
YOK i I[iHHICHUX Opi€HTHUPIB, HEOOXIAHUX AJIsSI YCBiZOM-
JIEHOI'0 Ta BiZjOBiZla/IbHOT0 eHeprocnoXuBaHHs [19].

Pesynbratu po6otu Kiriaki M. Keramitsoglou
(2015) [16] cBigyaTh NpO aKTyaJbHICTb MOTIMGJIEH-
HeA 3MICTYy eHepreTU4YHOI OCBITU LIJIAXOM MiJABUIEHHA
piBHA 06i3HAHOCTI, PO3BUTKY KPUTUYHOTO MHUCJEHHS
110/10 eHepreTUYHUX Mpo6JieM, BIPOBAKEHHS iHHO-
BallilHUX, TBOPYMX | 'HYYKUX METOAUK BUKJAJaHHS,
a TaKO0X 3a/Ily4eHHs Y4YHIB [0 aKTUBHOI y4acTi y Ipo-
necax $popMyBaHHSA eHepreTH4YHoi moJiTUkU. Hasan,
S. (2017) [15] HaroJsiomye, 1[0 BUKOPHUCTAHHS iHTe-
pPakTUBHUX $OPM HaBYAaHHS — 30KpeMa CUMYJIALIH,
MPaKTUYHUX 3aB/IaHb | TPOEKTHOI AiANIbHOCTI — € Hall-
6inp11 epEeKTUBHUM iHCTpyMeHTOM AJisi GOpMyBaHHSA
3HaHb y cdepi BifHOBJIIOBaHOI eHepreTuku. Rushton,
E. A, Sharp, S., & Walshe, N. (2023) [20] y cBoeMy fo-
CipKeHH] aKIEeHTYIOTh yBary Ha BaXKJIMBOCTI bGara-
TOKOMIIOHEHTHUX OCBITHIiX mporpawm, siki nepepabada-
I0Tb CIIiBIpALo 3 MiCLeBUMU I'POMaJilaMU, HAYKOBUMU
iHCTUTYLisIMU Ta NpejCcTaBHUKAMHU Oi3Hecy, a TaKOxX
HalliJIeH] Ha CTBOPEeHHH iHTerpoBaHUX OCBITHIX IIAT-
dopM, Je yuHi MalTb 3MOTy 03HAaOMUTHUCS 3 peaslb-
HUMHU IpUKJIaAaMu BipoBapkeHHd B/IE Ha npakTuui.

Colmenares-Quintero, R. 3i cniBaBTOpamu (2022)
[13] ananisyroTh HaBYasbHI Ta BHUKJaJALbKI CTHJII
BUKJIaZlaHHA MaTepiany mwogo BJE y KoHTeKCTi 1jieit
CTaJIOT0 PO3BUTY B JiepKaBHUX IKosax Kosymo6ii.
PesysibTaTu focaigxeHHSA BUSBUJIN BXKIUBY Y3ro/pKe-
HICTb MK CTUJIIMU BUKJIQ[JaHHsl Ta HABYAHHA: K Y4Hi,
Tak i BUMUTesi BifmaBanu nepeBary pedJieKCHBHOMY
CTUJIIO, 110 CTBOPKE CHPHUATIHMBE CepeloBULe A
BIPOBa/PKEHHA KPUTUYHO-aHAJIITUYHOrO MiAXOLY A0
BUBYeHHS TeMaTuku B/IE Ta 106pe cniBBifHOCUTbCS 3
IHTepaKTUBHUMU MeTOZaMU HaBYaHHS.

Hoque, F. 3i cniBaBTOpamu (2022) [16] akueHTy-
I0Tb yBary Ha notpe6i 3anpoBa/i>kxeHHs1 HOBUX MiAX0/iB
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JAJIS 3aJly4eHHsl YYHIB cepefiHbOI LIKOJHU [0 BUBYEH-
HA TeMaTUKHU BIJHOBJIIOBAHOI eHepreTUKU. ABTOpHU
MiAKPEeCAI0Th BaXJIUBICTb MPAKTUYHOI [JiAJbHOCTI
Ta MDKAUCHUMIIHAPHUX MPOEKTIB, 10 CIPUSIE TIHUO-
IOMy PO3yMiHHIO y4yHsAMM poJii BJE y 3a6e3neueHHi
CTaJsoro po3BUTKY. Y po6oTi Middleton, P. (2018) [17]
pO3IIA[ATHCA Nefaroriyni nigxoau, CipAMoBaHi Ha
$opMyBaHHSA 3acaj CTAJOT0 CHOCOOY MKUTTA LJISAXOM
inTerpauil Tematuku B/IE 1o 3MicTy HaB4aJIbHUX MIPO-
rpaM. ABTOp omnucye epeKTUBHE BUKOPUCTAHHSA iHHO-
BaL[ilHUX METOJiB, 30KpeMa CUMYJSALiA i MOJbOBUX
eKCIIepUMeHTIB fIK 3ac06iB akTuBi3alii HaBYaJbHOIO
npouecy. Da Silva, R. Ta iH. (2015) [14] 3anponoHyBa-
JIU KOMILJIEKC MEeTOAWYHUX pillleHb [Jis BUKJ/IAJaHHA
TeM, NTOB’A3aHUX 3 KJIMaTHYHUMU 3MiHaMu Ta BJIE. Ix
JLOCJIiIP)KEHHS IEMOHCTPYE, IK TaKi TEMU MOXYTb O6yTH
OpraHiYyHO iHTerpoBaHi B HaBYaJIbHI IPOrpaMHU Ha pi3-
HUX OCBITHIX piBHAX.

lllkinbHa reorpadiyHa ocBiTa Mae HaWLIUPIIUI
noTeHLian JJs1 GopMyBaHHSA yABJIeHb PO Cy4acHUH
eHepreTUYHUM ceKTop, pecypcHuit noreHuiaa BJE Ta
NpUHUUNK epeKTUBHOIO ¥ palioHaJbHOTO NPUPOJO-
KopucTyBaHHA. [IpoTe aHa/li3 YMHHUX HaBYaJbHUX
porpaM CBiAYUTh PO HELOCTATHIO IJIMOHMHY BUCBIT-
JIeHHS1 TeM NOB’AI3aHUX 3 aJIbTEPHATUBHOIO eHepreTH-
KO0, 06MeKeHe BUKOPUCTAHHS IHTepaKTUBHUX MeTO-
JliB HaBYaHHSI Ta NOTpPeby B OHOBJIEHHI 3MiCTy Bijmno-
BiZIHO J10 aKTyaJIbHUX BUKJIUKIB.

Y po6oTi MartBiltuyka A. Ta IBaHuyka A. [3] ak-
LeHTY€ETbCA yBara Ha HassBHOCTI IPOTaJIMH Y YUHHHUX
HaBYa/IbHUX NporpamMax YKpaiH{ 11040 BUCBITIEHHS
eHepreTUYHOI TeMaTUKHU AJisg y4HiB 5-9 kuaciB. Lle
CBiYMTH mpo moTpeby y CTBOpPEHHi iHTErpoBaHOro
HaBYaJIbHOT'O KOHTEHTY, sKUM 6u $opMyBaB y IIKO-
JIIpiB HAyKOBO OGI'DyHTOBAHe ysIBJEHHs MpPO cydac-
Hy eHepreTUKY, Il OCHOBHI BUKJIMKHU Ta NepCIeKTUBU
po3BUTKY. Takuil migxia mMae 3ab6e3neyuTH 6aszy AJs
npodeciiiHol opieHTanii y4yHiB i migTpumaTtu ixHil
cBioMUM BUGIp Kap'€pHOro HLISAXY B eHepreTU4Hil
raaysi. PesysibTaTu foCHaiI>KeHHA 3aCBiAYyIOTb aKTy-
QJIBHICTb CUCTEMHOT0 BKJ/IIOYE€HHA 3HaHb PO Cy4acHY
eHepreTHUKy, 30KpeMa Bi/[HOBJIIOBAHY eHepreTUKY Ta
eHeprosbepexeHHs], [0 HaBYaJIbHOI'O Tpoliecy y 3a-
KJIaZlax 3arajbHoi cepeHbOI Ta npodeciiiHoi 0CBIiTH.
Y Mexax MpaKTUYHO-TEeXHIYHOI MiATOTOBKU MaH6yT-
HIX eJIeKTPOTEeXHIYHUX CIleLiasicTiB aBTOPU 3alpoIio-
HyBaJIM KOMIIJIEKC J1aBOpaTOPHUX POOIT, AKi CIPUSAIOTH
pPO3BUTKY $ax0BUX KOMIIETEHTHOCTEH i jonoMararmTb
3acBOITU 6a30Bi 3HAHHS MPO KOHCTPYKI[il0, MPUHIIU-
n1 QYHKLIOHYBaHHA Ta XapaKTePUCTUKHU Cy4YacCHHUX
JoKepes esieKTpoeHepril. lle 0co6/MBO BaXX/IMBO B
KOHTEKCTi akTUBHOro BrnpoBamxeHHss STEM/STEAM/
STREAM-ocBiTH, sika nepenbadyae MixAUCLHUILIIHAP-
HUU migxia ¥ iHTerpalito eKoJioriYyHo 6e3neYHux Tex-
HOJIOTiM y 3MiCT HaBYaHHS.

B VYkpaiHi icHywoTb okpeMi Keiicu 3 iHTerparii
TeM eHeprosbepexeHHs1 Ta eHeproepeKTUBHOCTI B
LWIKiJIbHUHA HaB4YaJbHUW Ipouec. 30KpeMa, y mpali
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CankoBcbkoi . [10] po3rissHyTO nUTaHHA GopMyBaH-
HA y MOJIOAUIMX ILIKOJSAPIB HAaBUYOK palliOHAJbHOIO
€HeprocloXXUBaHHA, a TAaKOX 3allPOIIOHOBAHO HU3KY
NPaKTUYHUX KPOKIB 11040 BIPOBA/KEHHS TeM eHep-
roepeKTUBHOCTI B HaBYaJIbHi NporpamMu. ABTOpKa ak-
LeHTY€E yBary Ha BaKJIMBOCTI IIOYaTKOBOI'O €Taly eKo-
JIOTiIYHOI OCBITH, KOJIU J[iTU 3aCBOIOIOTH 6a30Bi Mozei
BiZIIOBIA/ILHOTO CTaBJIEHHS [0 pecypciB. Y nbomMy
KOHTEKCTI BapTO Bii3Ha4UTH NpoeKT «lllkosa Eneprii
2.0» [1], peanizoBanui Aconjanieto «EHeproedpekTrBHI
MicTa YkpaiHu». Y Mexax IPO€eKTY IPOBOAUINUCA TeMa-
TUYHI JHI eHeprii, IHTepaKTUBHI 3aHATTA Ta KBECTH B
15 mkosax 3 pisHUX perioHiB kpainu. [HiniaTuBa 6y/1a
CIpsiMOBaHa Ha MiJBHUIIEHHS eHeproepeKTUBHOCTI,
BIPOBa/)KEHHS eHepro3bepirarounx NpakTHUK, a TAKOXK
CTBOPEHHSI CUCTEM €HeproOMOHITOPUHIY Ta eHeproMe-
HepKMeHTY. OKpiM 1bOT0, IPOEKT MaB Ha MeTi NiJ|BU-
IIeHHS1 006i3HAHOCTI Y4YHIB PO eHepreTU4Hi mpoiiecy,
dbopMyBaHHS TeXHIYHUX 3HaHb Ta MOLIMPEHHS Hanpa-
LbOBAHOTO JOCBiZly B MeXax MiCLieBUX I'POMa/, a TAaK0XK
cepes iHIIUX OCBITHIX YCTAaHOB.

[IpoTe HUHIMIHINA WKiIbHIA OCBiTI 6paKye cucTeM-
HOCTI Yy BIpOBa/»KeHHI 3HaHb 3 Bi/JHOBJIIOBAHOI eHepre-
TUKU Ta ePeKTUBHOIO BUKOPHUCTAHHS eHepreTUYHUX
pecypciB. lle 3ymMoBJt0€ OTPeby y po3pobIii HayKOBO
OOI'PYHTOBAHUX METOAWYHUX MiJXOAiB, IKi COpHUATH-
MyTb CUCTEMHOMY ¢opMyBaHHI0O 3HaHb npo BJIE y
LIKOJIAPIB, pO3BUTKY IXHBOI €KOJIOTIYHOI IPaMOTHOCT],
KPUTUYHOI'O MUCJIEHHS Ta 3JaTHOCTI NpuUWMaTH 006-
I'PYHTOBAHI pillleHHA B KOHTEKCTI CTaJI0r0 PO3BUTKY.

MeTo¥0 CTaTTi € OO6I'PYHTYBaHHS MeTOJUYHUX Nij-
X0/iB 10 GopMyBaHHS 3HAHb Y4YHIB PO BiIHOBJIIOBAHI
JKepeJia eHeprii Ta cydyacHUH eHepreTUYHUH CEKTOP
y WKiaIbHOMY Kypci reorpadii, a TakoX po3pobJieH-
Hsl IPaKTUYHUX peKoMeHJalil 11040 y0CKOHAaJeHHs
HaB4a/IbHOI'0 3MiCTy 3 ypaxXyBaHHSM NOTpe6 CTajoro
PO3BUTKY, iHHOBAIiHHOI eHepreTUKU Ta €KOJIOTiuHOoI
OCBiTH.

BuKJ/IaJ, OCHOBHOro Marepiajay JAOC/iJKeH-
He. BuBuenHst BJIE mMoxe 6yTu iHTerpoBaHe y KijlbKa
IIKIIbHUX TpeAMeTiB, 30kpeMa U reorpadiro. Y Me-
ax i€l AUCHUIIIHU JOLi/IbHO 03HAWOMHUTH Y4HIB 3
Bugamu B/IE, ixHIM pecypcHUM MOTeHLia/oM i eKoJio-
rivHMMU nepeBaraMu. Ilif yac posrisgy najavBHO-e-
HepreTU4YHOI0 KOMILJIEKCY YKpaiHU Ta CBITY [OLIJIBHO
aKLIeHTYBATH yBary Ha CTPYKTYPHUX 3MiHax y ranysi,
Ha 3pocCTaryiil posi aJbTepHAaTUBHOI eHepreTUKU Ta
il BIJIMBI Ha JOBKiJIIA. BaXK/IMBO TaKOX OXOIUTH IJIO-
6asbHi ¥ HauioHasbHI iHiniaTuBU 3 po3BuTKy B/,
ixHill 3B’30K 31 3MiHOW0 KJiMaTy Ta LJIIMU CTaJ0TO
PO3BHUTKY. Y Mexax TeM, [10B’I3aHUX i3 paljioHaJbHUM
NPUPOJLOKOPUCTYBAaHHAM | I1o6ajbHUMU HpobJieMa-
MU JIIOJACTBA, Y4YHI MOXYTb aHa/i3yBaTH €KOJIOTiYHI
HACJiIKM eHepreTUYHUX IPOEKTIB, 30KpeMa BILJIIUB
BITPOBUX i COHAYHUX CTaHLiN Ha 6Giopi3HOMaHITTH, Ta
03HAHOMUTHCS 3 METOJAMHU OLIiHKU TaKUX PU3UKIB.

3 MeTow po3poOKH MPOMO3ULii 1oA0 iHTerparii
3HaHb oo BJE y mkinbHUM Kypc reorpadii 6yso
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NpoaHa/i30BaHO YMHHI HaBYa/IbHI IporpamMu AJs 3a-
KJIJIiB 3ara/ibHOI cepeiHbOI ocBiTU [5-8], 3aTBepaKe-
Hi MiHicTepCcTBOM OCBITH I HayKu YKpalHU. Y pe3yiib-
TaTi aHa i3y BUOKpeMJIEHO TeMH, 1110 MaloThb Ge3smnoce-
penHiii abo omocepeAKoBaHUM 3B’SI30K i3 TeMaTUKOIO
BJIE. 3okpeMa, y Temi «KuimaT i kJiMaTH4HI pecypcu»
(8 kJylac) po3rAfAETbCA PO3NOAIA COHAYHOI eHep-
ril Ha noBepxHi 3eMJli, a TaKOX MOBITPSAHI MacH, [Ki
BIIMBAIOTh Ha TepUTOpito YKpaiHu, nmpoTe Lel 3MicT
He DPO3IVIASAETBCA B KOHTEKCTI BUKOPUCTAHHA KJIi-
MaTHUYHUX pecypciB AJis NOTpeb eHepreTUKHU. Y TeMi
«BUpoOHUIITBO Ta MOCTa4aHHS eJleKTpoeHeprii»
(9 ksac) 6GesmocepeHbO 3raflyeETbCsl BUKOPUCTAHHS
BiZIHOBJIIOBAaHUX J2KepeJl eHeprii, BUBYAETHCH MaIUB-
HO-eHepreTUYHUH 6aaHC, 0COBJIHUBOCTI eJleKTpOeHep-
reTUKHU YKpalHH, TaKOXK PO3TJIALAETLCA eJIeKTpOeHep-
reTHKa CBiTy Ta Bi;MiHHOCTI B CTPYKTYpi BUPOOGHUI[TBA
eJIeKTpoeHeprii Ha eJIeKTPOCTAaHLiAX pPi3HUX TUIIB y
KpaiHax cBiTy. ¥ TeMi «[J106a/1bHi Ipo6JieMu JIOACTBax»
(9 kJac) mopyuyeTbCsl CUPOBHMHHA Ta eHepreTH4Ha
npo6aeMaTtuka. ¥ 10 ksaci, B Mexxax TeMHu «3arajbHa
XapaKTepucTuKa EBponu», nepes6aueHO BUKOHAHHSA
(3a BUGOpOM) y4HiIBCcbKOro JociaipkeHHs «BigHOoBHa
eJleKTpoeHepreTuKa B KpalHax E€BpONU: perioHasbHi
0COGJIMBOCTI Ta BiAMiHHOCTI».

B 11 kJjaci B TeMi «ATMocdepa Ta cucteMu 3eMJix»
pO3IIAal0TbC eHepreTUYHI KJIIMaTHU4YHI pecypcu gk
YUHHUKU po3BUTKY BJIE, a Takox KaiMaTU4HI 3MiHU
Ha miaHeTi. Y TeMi «EkoHOMika YkpaiHu B MixkHapoz-
HOMY IOALII Npani» akeHTYETbCA yBara Ha Cy4acHUX
TEeHJEHLIAX 1 perioHaJbHUX BiJMIHHOCTAX PO3BUTKY
eHepreTukH B YKpaiHi. Kpim Toro, y nporpami 11 kyacy
(m151 mpodinbHOTro piBHA), y TeMi «[J106a1bHI npobJie-
MU JIIOJICTBa», PO3IJIsSAAEThCSA Po6eMa pallioHalbHO-
ro0 PO3BUTKY €HepreTUKH, BKJIIOYAKYHU MOUIYK HOBUX
€HeproHociiB i cTpUMyBaHHS TeNJ0BOro 3a6pyAHEeHHs
atrMocdepH, a TaKOXK NPONOHYETHCS AOCHipKEHHS Ha
TeMy «BUKOpUCTaHHSA BiAHOBIIOBaHUX JpKepeJl eHepril
CBITOBOrO OKeaHy».

TakuM 4ynHOM, TeMaTuka B/IE Bxxe mpepcrtaBsieHa
y WKiJIbHOMY Kypci reorpadii, npote nepeBaxHo ¢pa-
IrMeHTapHO Ta 6e3 HaJIeXXHOI CUCTEMHOCTI. Y 3B’I3KY 3
UM HaMU po3po6JieHo npono3ulii (Ta6.r. 1) om0 pos-
IUpPEeHHA 3MICTY Ta iHTerpauil MaTepiany, JOTUYHOTO
no B/IE, npobJsieM cTajsoro po3BUTKYy eHEepreTUKU Ta
MDXXHapOAHOI MOJITUKU €HepreTUYHOTO Iepexony Ao
YUHHUX HaBYaJIbHUX NIPOrpaM 3 MeTOI MOCTYINOBOro
dbopMyBaHHS B y4YHIB eHepreTUYHOI KOMIIETEHTHOCTI.

3anponoHOBaHi MiAX0oA4W A0 PO3IIMPEHHS 3MICTy
reorpadiuynoi ocBiTu y HampsMi BuB4YeHHs B/IE He
nepe/i6a4aloTh 060B’I3KOBOT'0 BKJ/IOUEHHS BCiX peko-
MEeH/J0BaHUX KOMIIOHEHTIB. YUYUTe/Nb Ma€ MOXJIUBICTb
CaMOCTiliHO 06MpaTH 3 3alIPONIOHOBAHOTO NepesliKy Ti
eJleMeHTH 3MicTy ¥ HaBYa/IbHI 3aBJJaHHS, 1110 HalKpa-
le BiANOBial0Th PiBHIO MiITOTOBKU Y4HIB, 0COGJIU-
BOCTSIM TeMHU Ta HaBYaJIbHOI CHUTYyallii, 3a6e3neyynouu
MOCTYNOBY M CUCTEMHY iHTerpaljito Bi/JloBiHUX 3HaHb
Ha BCiX eTanax WKIJIbHOIO HaBYaHHA.
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Tabauys 1/ Table 1

ITpono3uuii 3 iHTerpanii 3HaHb 1040 BiAHOB/JII0BAHOI €HEPreTUKHU A0 HaBYa/JIbHUX IPOrpam

3 reorpadii A1 3aK/1aAiB 3arajbHOI cepeJHbOI OCBiTH

Proposals for integrating knowledge of renewable energy into geography curricula for general

secondary education institutions

Po3gin nporpamu Ta Tema

Mpono3uuii 3 iHTerpauii 3HaHb WOAO BiAHOBNIOBAHOI EHEPreTUKH

Has4aneHa npozpama 3 2eozpadii 0aa 6 — 9 knacie 3aknadie 3az2anbHoi cepedHboi oceimu [19]
HaeuaneHa npozpama 01 8-9 knacie 3 2eozpadii 3 no2nubneHuUM sus4yeHHAM 3a HoO8UM JlepicasHUM cmaHoapmom

6a3060i i No8HOI 3a2asbHOI cepedHboi oceimu [17]

6 Knac

PO34IN IV.
Tema 3. Bnans ntoguMHN Ha
npupoay

3MmicT: BN/IMB EHEPreTUKM Ta CNaNtoBaHHA BUKOMHOIO NanvBa Ha CTaH A0BKiNAA (3abpyAHEHHA NOBITPA, 3MiHW KAimaTy);
3B’A30K MiXK CMOXMBAHHAM eHeprii, CTaHOM A0BKiNAA | HEOBXiAHICTIO anbTePHATUBHMX TEXHOOTIN; WAAXW yTUAi3auil
TBEPAMX NOBYTOBUX BIAXOAIB Ta iX BUKOPUCTAHHA B AKOCTI CUPOBUHM Ta AyKepena eHeprii.

[ocnigeHHA: 3HaNTM iHbGOpPMaL,ilo, AKa YacTMHA BUKUAIB YTBOPIOETLCA BHAC/MIAOK CManlOBaHHA BWUKOMHWX BUAIB
nanvea, Aocniantv robanbHi Ta AepyKaBHi iHiLiaTMBM 3 BUPILWEHHA Liel npobiemn

7 Knac

PO34IN VI. Tema 1.
BuKopuctaHHA NPpUPOAHUX
6araTcTs

MaTepUKiB Ta OKeaHiB

3micr: Mpobnema robanbHOro nNotenniHHA. MOHATTA Ta BUKOpUCTaHHA BAE (cOHAYHOI, BITPOBOI eHeprii, rigpoeHeprii,
reotepmanbHoi eHeprii Ta 6iomacw)

MpaKkTUYHe 3aBAAHHA: BU3HAUYUTM B MEXKAX MATEPUKIB Ta MPUBEPENKHUX YACTMH MOPIB Ta OKEaHiB pailoHu
3 BUCOKMM noTeHujanom BAE (Hanpuknag, AtnaHTuuHe y3bepexka €Esponun ana BEC, nycteni Appukm ansa CECiT. n.)

PO34IN VI. Tema 2.
EkonoriyHi npobnemu
MaTepuKiB Ta OKeaHiB

3MmicT: aHani3 eKoNoriYHMX 3arpo3 Big, eHepreTUku: HapToBi PO3MBM, NAPHUKOBUI edeKT BifA cnantoBaHHA BYrinns,
HadTM i rasy, Bnane amb Ha piuKoBi ekocucTemm

[ocnigeHHA: ponb BiAHOBIOBAHWUX A)Kepen eHeprii Ta eHepreTuyHoi TpaHcdopmaLii Ha CKOPOYEHHS BUKUAiB
3abpyHIOYM PEYOBMH Ta MAapPHUKOBUX rasis

8 Knac

Posgin lll. Tema 1. Penbed,
TEKTOHIYHa Ta reonoriyHa
bynoBa, miHepanbHi
pecypcu

3HaHHA: reoTepManbHUIN TENNOBUIA NOTIK, reoTepPManbHi pecypcu, 3aNeXHICTb PO3MILLLEHHA reoTepMasibHUX pecypcis
(Mepeakapnatra, 3akapnaTTa) Big, reonoriyHoi 6y40BW; anbTEPHATVUBHI BUAM ManuBa, TEXHOTEHHI MiHepanbHi pecypcu
(ras 3 opraHiYHMX BiAXOAiB, ra3 KaHani3aLiMHO-0YMCHUX CTaHLii, 6ioras, Ta BTOPUHHI EHEPreTUYHI pecypcu, 40 AKUX
HasiexaTb JOMEHHMIA Ta KOKCIBHWIA rasu, ras meTaH Aerasauii ByrilbHuX pogoBsuLy)

MpakTuyHe 3aBAAHHA: NPOaHaNi3yBaTV KapTW TENIOBOTO MOTOKY, TeMNepaTypu Nopig Hasp Ta rigpoTepManbHUX BOA,
HaBeCTM NPUKIAAM MicLb B YKPAiHi, NepCneKTUBHUX ANA reoTepMaibHOI eHepreTuKu.

Posgin Ill. Tema 2.
Knimat i KnimaTunuHi
pecypcu

3MiCT: BUKOPUCTAHHA COHAYHUX Ta BITPOBMX PECypCiB AN BUPOOHMLTBA EHEPrii, 3HAYEHHA CYMApHOT COHAYHOI paiauii
Ta WBKUAKOCTI BITPY, LLO CBIAYATb NPO MOMKAMBICTL BYAIBHULTBA COHAYHMUX Ta BITPOBUX E/1€KTPOCTAHL,iN
MpaKTUuHe 3aBgaHHA: NpoaHanisyBatu, Ae B YKpaiHi moxHa edpektneHo po3miwysatn CEC abo BEC

Posgin lll. Tema 3. Boaun
cyxofony i BogHi pecypcu

3MicT: BUKOPUCTAHHA APONONIYHUX pecypcis 418 BUPOOHULTBA eHEpTii, BMIMB BEIMKUX Ta MAINX MiAPOeNeKTPOCTaHL, i
Ha EKOCUCTEMM PIYOK; BNIMB yXWUAa Ta NOBHOBOAHOCTI PiYKM HA eHepreTUYHUIM NOTEeHLLiaN BOAHOTO NOTOKY

MpaKkTMYHe 3aBAAHHA: BM3HAYEHHA pPEerioHiB YKpaiHW 3 HaWbinbWMM rigpoeHepreTUYHUM NOTEHLiaNoM; 3HaNTH
npuKAaaun HeratueHoro Bnansy MEC Ha AOBKINAA Ta NPOAHANI3yNTe WAAXM IX YCYHEHHSA; 3HAWTW NpuKAaamn byaiBHULTBA
rif4ponoriyHnx cnopyg, - puboxoais

Posgin Ill. Tema 8.
MpUpoLo-KOPUCTYBaHHA

3MicT: NOHATTA CTA/I0r0 NPUPOLAOKOPUCTYBaHHA: AK 36anaHcyBaTh NOTpebu cycninbeTBa B eHepropecypcax i 36epekeHHs
[OOBKINNS; TpaguuiiHe (BMKOPWCTAHHA BUKOMHMX PecypciB) Ta anbTepHaTMBHe (BMKopuUcTaHHA BZE). KoHuenuis
«EHepreTMYHUi nepexig»: HeobxiaHicTb nepexoay Ha BAE ans 36epekeHHs pecypcis i 60poTbbu 3i 3miHOIO KnimaTy.
Kpoku Ta uini YKpaiHn Ana eHepreTUYHOro nepexoay.

AocnipykeHHsA: NopiBHANbHMI aHaNi3 BNAMBY TPaAWLINHMX (BYriibHMX, HATOBKX, ra30BMX) | BigHOBNOBAHMUX (COHAYHMX,
BITPOBMX, MiApO- i reoTepmasibHUX) AXKepen eHeprii Ha A0BKINNA. BUSHAUUTH, AKi perioHn YKpaiHu matoTb noTeHuian ans
TpaAuMUiiHOT eHepreTukM (Byrinns, HadTa, ras) i aki gna BAE; BUCIOBUTY NPUNYLLEHHSA, A€ NPUPOLOKOPUCTYBAHHA MOXKE
6yTH 6iNbWw cTanuM y manibyTHbOMY.

9 knac

Posgin Ill. Tema 1.
BupobHULTBO Ta
nocTavyaHHA eneKkTpoeHeprii

3HaHHA: CTPYKTYpa BUPOBHULTBA NIEKTPOEHEPTIT 3 Pi3HMX AxKepen B YKPaiHi, 3pocTaHHA YacTku BAE 3a octaHHi 10 pokis.
HaibinbLwi coHAYHi, BiTpoBi Ta 6i0- enekTpocTaHLii, icHyto4i Mani, miHi- Ta mikpo- FEC Ta reoTepmanbHi eN1eKTpoCcTaHL;i;
eHepreTMYHU noteHuian BAE Ta ioro npocTopoBuiA po3nogin Ha Teputopii YKpaiHKn, ¢aktopu, Wo BNAMBAOTb Ha
PO3MiLLEHHA 06’€EKTIB BiAHOBNIOBAHOI EHEPreTUKM; CTUCAUIA OTNAL iICHYHOUMX TEXHONOTIN BiZLHOBNIOBAHOI EHEPTETUKM.
MpakTyHe 3aBAAHHA: [03HAYEHHA HA KOHTYPHIN KapTi YKpaiHW HalWbiNbLIMX eNeKTPOCTAHLN, WO BUKOPUCTOBYIOTb
BAE. 3HalTK NpuKNaam Habinblimx enekTpocTaHL,iin Ha BAE y cBiTi.

Po3gin V. TnobanbHi
npobnemu noacTea

3micT: [NobanbHi Ta perioHanbHi iHiLiaTMBM KpaiH CBiTY WOAO0 BUpiWeHHA rnobanbHOI eHepreTMyHoi npobnemu.
€BponencbKnii 3eneHnit Kypc. HauioHanbHWIA NnaH eHepreTUKM Ta Knimaty YKpaiHu.
MpaKTuyHe 3aBgaHHA: Po3pobuUTK NaaH nepexoay perioHy Ha BAE
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Posgin nporpamu Ta Tema

MNpono3uuii 3 iHTerpauii 3HaHb WOA0 BiAHOBNIOBAHOI EHEPreTUKU

HasuyaneHa npoz2pama 3 2eozpadpii dnsa 10 — 11 knacie 3aknadie 3a2aabHOi cepedHbOI ocsimu

(pieeHb cmandapmy) [18]

HasuyaneHa npoz2pama 3 2eozpadpii dna 10 — 11 knacie 3aknadie 3a2aabHOi cepedHbOI ocsimu

(npodpinbHuii pieers) [16]

10 knac

Po3gain I. Tema 1. 3aranbHa
XapaKTepucTuka Esponu

3MmicT: perioHanbHi BiAMIHHOCTI Y BUKOPWUCTAHHI TPaAWLIMHMX Ta BigHOBNIOBAHMX AxKepen eHeprii 8 €Bponi; nigepwu
€sponu y BnpoBagkeHHi BAE; cTpyKTypa BMPOBHULTBA eHeprii B KpaiHax EBPONMU 3a AxKepenamu; BUKOpUCTaHHA IC-
cepBiciB AN1A OLiHKM eHepreTMYHOro NoTeHLiany TepUTOpIN.

MpaKTUuHe 3aBgaHHA: 3a AONOMOrot robanbHoro atiacy BAE IRENA BU3HauuMTV KpaiHu €Bponu 3 Halbinbwmm
NoTeHLialoM COHAYHOI, BITPOBOI, reoTepmasnbHoi eHeprii Ta rigpoeHeprii. HaHecTM Ha KOHTYpHY KapTy Hailbinbui
06’€eKTH BiAHOBOBAHOT EHEPTETUKM.

DocnipxkeHHs: 1. BigHoBtOBaHA eNEKTPOEHEPreTUKa B KpaiHax EBpPoNu: perioHanbHi BiAMIHHOCTI | YAHHUKM PO3BUTKY;
2.MpocTopoBsi 0c061MBOCTI BUPOBHULTBA eHEPreTUYHOro 0b6naaHaHHA y EBponi; 3. MexaHi3m Toprisni enekTpoeHeprieto
MiXX EBPONENCbKMMM KpaiHaMM Ta PO/Ib rapaHTiii NOXOAKeHHA enekTpoeHeprii 3 BAE.

Posgain Il.
Tema 1. 3aranbHa
XapaKkTepuctmka Asii

3MicT: perioHanbHi BigMIHHOCTI Y BUKOPWUCTaHHI TPagMLiNHUX Ta BiAHOBNIOBAHWUX AxKepen eHeprii B A3ii; nigepu Asiiy
BMNpoOBaAKeHHi BAE; cTpyKTypa BUPOOHULTBA eHeprii B KpaiHax Asii 3a gykepenamu;

MNpakTUYHe 3aBAaHHA: HaHecTM Ha KOHTYpHYy KapTy Hanbinbwi BEC, CEC Ta TEC B AS3ii; AOCNIANTU 3aNeXHiCTb
BnpoBagxeHHA BAE Bia npMpoAHO-KAIMAaTUYHUX YUHHUKIB.

DocnipkeHHA: aHani3 eHepreTMyHoro nepexogy B Kutai Ta IHA(; ponb KPUTUYHOI CUPOBMHM B EHEPreTUYHIN
TpaHchopmaLii Asii; BUPOLLYBAHHA eHEPreTUYHUX KyAbTYyp ANs BUPOOHMUTBA Bionanus y MiBaeHHO-CxigHin Asii.

Pozgain Ill.
Tema 1. AcTpania

3micT: perioHanbHi 0CO6MBOCTI Y BUKOPUCTAHHI TPaAWLIMHMX Ta BiHOBAOBAHWX AXKepen eHeprii B ABCTpanii; CTpyKTypa
BMPOBHULTBA eHeprii 3a A)Xepenamu; 3pocTaHHaA poni BAE, 0cobanBo COHAYHOT eHepreTUKM y NOCyLUANBUX PerioHax;
MpakTuyHe 3aBAaHHA: 3a gonomoroto Bebatnacy BJE AscTpanii npoaHanisyBaTM eHepreTMYHWIn NoTeHuian pisHu
AXKepen eHeprii; HAHECTU Ha KOHTYPHY KapTy Halbinbli 06’eKTM BiAHOB/OBAHOT EHEPTEeTUKM.

[ocnipgkeHHA: obcArM BMpOBGHULTBA eHeprii 3 BiAHOB/MOBAaHMX AyKepen B ABCTpanii; NepcnekTMBM BUKOPUCTAHHA
ABCTpanii AK obanbHOro eKcnopTepa «3e1eHOro» BOAH; aHai3 posi KNiMaTUYHUX YMOB Y PO3BUTKY BiZHOBIOBAHOT
€HEepreTUKM Ha KOHTUHEHTI.

Pozgain Ill.
Tema 2. MikpoHesis,
MenaHesis, MNoniHesia

3micT: cneumdika NPUPOAHMX YMOB i PECYpCiB Manux OCTPIBHUX Aep)KaB; 0OMEXKEHICTb TpaauLiiHUX pecypcis Ta
nepesaru nepexoay Ha BE; po3BUTOK COHAYHOI, BITPOBOI Ta XBU/IbOBOI EHEPIETUKM Ha OCTPOBAX; PO/b MiXKHAPOAHOI
[0MNOMOrM y BNpoBaasKeHHi BLE; cTpyKTypa BUpobHULTBA eHeprii B KpaiHax OKeaHii 3a Axkepenamu;

[ocnigKeHHA: ponb BiAHOBNIOBAHOI eHEPreTUKM B eHepreTuyHii 6esnewi manux OCTPIBHWUX KPaiH; BMPOBaAKEHHA
CMCTEM aBTOHOMHOMO €HepromnocTayaHHs B ymMoOBax OCTPiBHOI reorpadii; aHanisa MoOXAMBOCTEM Ta MpUKAaLiB
BMKOPUCTAHHA eHeprii XBUb i npunauneis y OKeaHii.

Posgain IV.
Tema 1. 3aranbHa
XapaKTepucTuka AMepukn

3micT: MpocTopoBa opraHisauia eHepreTukn Amepuku; possutok BAE y CLUA, KaHagi, bpa3unii; obcsarm BupobHuuTBa
efleKTpoeHeprii 3 BiAHOBAOBAHMX A)Kepen y perioHax AMepuKU; perioHanbHi BigMIHHOCTI y BMKOpUCTaHHI BAE B
MNisgeHHiN Ta MNiBHIYHIA AMepuLi; nigepn cepes KpaiH AMepukn y BnposazkeHHi BAE; cTpyKTypa BUpobHuMLTBa eHeprii
B KpaiHax AMepuKM 3a gxxepenamu;

MpaKTUUYHe 3aBAaHHA: 3a gonomoroto rnobanbHoro atnacy BAE IRENA Ta BebkapTam Renewable Energy Maps CLUA
BM3HAYUTU PErioHM 3 HaWbINbLIMM NOTEHLLIAIOM COHAYHOI, BITPOBOI, reoTepmanbHOi eHeprii, 6io- Ta rigpoeHeprii.
HaHecTn Ha KOHTYpHY KapTy Halbinblwi 06’eKTU BiAHOBNIOBAHOT EHEPreTUKM

DocniaXeHHA: NPoaHani3yBaTM BUKOPUCTAHHA Biomacu ansa eHepreTukM y bpaswunii; rnobanbHi naHutorM noctayaHHn
obnagHaHHA gns BAE y Amepuui; reotepmanbHa eHepreTvka y CLUA; TopriBns enekTpoeHeprielo M KpaiHamu
MiBHi4YHOT AMepuKu.

Posgin V.
Tema 1. 3aranbHa
XapaKkTepucTtuka AGpukn

3MmicT: perioHanbHi BiAMIHHOCTI Y BUKOPUCTAHHI TPagMUiMHUX Ta BiAHOBNIOBAHWUX AyKepen eHeprii B AbpwvKu; nigepm
Adpukn y BnposagKeHHi BAE; cTpyKkTypa BMpobHMUTBaA eHeprii B KpaiHax AQpuUKM 3a AyKepenamwu; perioHanbHi
BiAMIHHOCTI B piBHi eHeprosabe3neyeHOCTi Ta PO3BUTKY BiAHOB/MOBAHOI E€HEpPreTMKn; NEepcneKkTUBU PO3BUTKY
6ioeHepreTMKK Ta BUPOLLYYBaHHA eHepPreTUUHUX KynbTyp.

MpaKTuuHe 3aBgaHHA: 3a Jonomoroto rnobanbHoro atnacy BAE IRENA BM3HauMT KpaiHu AGpUKKM 3 Halbinbwmm
noTeHLialoM COHAYHOI, BITPOBOI, reoTepmanbHoi eHeprii, 6io- Ta riapoeHeprii. HaHecTU Ha KOHTYpHY KapTy Adpuku
HalbinbLwi 06’eKTV BiAHOBNIOBAHOT EHEPreTUKK.

[ocnigKeHHA: BU3HAUUTU PaliOHN BENUKUX FiAPOEHEePreTUYHUX NPOEKTIB, BNANB BEIVKUX MiAPOEHEPreTUYHUX CNopya
Ha ekocuctemu Adpwvku (npuknag, M'EC Mpana EdioniaH PeHecaHc); BUKOPUCTaHHA COHAYHOT eHeprii ana 3abe3neyeHHn
CiNbCbKUX paiioHiB APPUKK; PONb BUPOLLYBAHHA eHepreTUYHUX KynbTyp y 60poTbbi 3 eHepreTuyHoto bifHicTio Ha
KOHTUHEHTI.

Po3gain VI.
Tema 2. YKkpaiHa B cuctemi
rno6anbHUX eKOHOMIYHUX
BiAHOCUH

3micT: YyacTb YKpaiHW y robanbHUX EHEPreTUYHUX iHiLiaTUBaX; NepCrneKkTUBHA Ponib YKpaiHU Ha PUHKY KPUTUUHOI
CMPOBUHK (NiTii, TUTAH), EBPOMENCHLKOMY PUHKY eneKTpoeHeprii, 6ionannea; MOX/IMBOCTI PO3BUTKY BMPOBHMUTBA
obnagHaHHA ans BAE 8 YkpaiHi.

MpaKTUYHe 3aBAAHHA: CKNACTU KOHTYPHY KapTy OCHOBHUX 06’ekTiB BAE B YKpaiHi; npoaHanisysat faHi npo eKkcnopT-
iMnopT eHepreTMYHOro obnagHaHHA YKpaiHu.

[ocnigKeHHA: NpoaHanisyBaTM MepcnekTMBU YKpaiHW AK BUPOBHMKA KPUTUUYHMX MaTepianis Ana BigHOBAOBAHO!
eHepreTUKn; JocnianT 30608’A3aHHA YKpaiHM LWOAO eHepreTMYHOro Nepexoay; BrNpoBaAKeHHA B YKpaiHi rapaHTii
NOXOAXKEHHA eNeKTPoeHeprii Ta iX 3HaUeHHA ANA iHTerpawii B EBPONEenCbKMin PUHOK eleKTpoeHeprii.
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Posgin nporpamu Ta Tema

Mpono3uuii 3 iHTerpauii 3HaHb WOAO BiAHOBNOBAHOI EHEPreTUKH

11 knac

Posgin Il
Tema 3. leonoriyHe
cepefoBuLLe NoaCTBa

3HaHHA: 3MiHa TemnepaTypu ripCbKux nopis 3 MUBUHOLD; reoTepManbHUIn TeNA0BMI NOTIK, reoTepmanbHi pecypcy,
TUNW reoTepmasnbHUX pecypciB (riapoTepmanbHi, NeTporeoTepmasnbHi, cybreoTepmasnbHi), 3aN1€XHICTb PO3MILLEHHA
reoTepManbHUX PecypciB Bif, reonoriyHoi 6yaoBM, NepcneKkTUBM BUKOPUCTAHHA TEMA0BOrO NMOTOKY ANA OTPUMAHHA
eHeprii. TexHOreHHi MiHepabHi pecypcu (anbTepHaTUBHI BUAM NannBa, BKAOYatoum bioras, ra3 KaHanisauiiHO-04NCHUX
CTaHLi, MeTaH LWaxXTHOI Aerasauii, TeXHOTeHHi eHepreTUyHi pecypcy (AOMeHHWI ras, KOKCIBHWIA ras)), npuknaam ix
BUKOPUCTAHHA

MpakTMyHe 3aBAAHHA: P038'A3GHHA 33fa4i Ha BU3HAYeHHA NMOKa3HWKa 3abesneyeHoCTi KpaiH reotepmanbHUMK Ta
TEXHOreHHUMM NaJIMBHUMM pecypcamu

[ocnigKeHHA: KPUTUYHI MiHepanu i maiibyTHE BiZHOBNOBAHOT eHEepPreTUKn

Posgin Il
Tema 4. Atmocdepa Ta
cuctemu 3emni

3micr: NMoTeHuian atmocdepu AK Akepena eHeprii (BiTep, COHAYHA pagialif); 3miHW KnimaTy Ak GakTop po3suTKy BAE,
TEen/oBa eHepria AOBKINNA Ta BUKOPUCTAHHSA 3@ PaXyHOK TEMI0BUX HAcoCiB.

MpaKTUyHe 3aBgaHHA: NPOAHaNI3yBaTM 33 KNIMATUYHUMM KapTamm HalinepcnekTUBHILWI TepUTOPIi CBITY AR PO3MILLEHHA
BEC i CEC; po3paxyBaTu cepeaHbopiyHe NoTeHLjiliHe BUPOBHULTBO eHeprii y CBOI MiCLEBOCTI 3a AaHWMMU iHcoNAL,i.
[ocnigeHHA: BNAMB 3MiHU KNiMaTy Ha edpekTuBHiCTb poboTu BEC i CEC y cBiTi; ponb atmocdepun y 3abesneyeHHi
rnobanbHOi eHepreTMYHoi 6e3neKku; BNanB NiaCTUbHOI MOBEPXHI Ha WBMAKICTb BITPY

Posgin Il
Tema 5. Tigpocdepa Ta
cuctemu 3emni

3micT: BMKOpPUCTaHHA eHeprii OKeaHiYHMX Teuill, XBWAb, MPUNANUBIB; TiAPOEHepreTMka fK CKAaZoBa CTasoro
eHepromnocTa4yaHHs; PU3NKK i NepeBaru rispoeHepreTMYHUX NPOEKTIB. TN obnagHaHHA ANA TiAPOENEeKTPOCTAHLiN.
MpaKTUYHe 3aBAAHHA: MO3HAYMTM HA KAPTi OCHOBHI NMPWUMNJIMBHI €N1EeKTPOCTaHLIi CBITY; OLIHUTU rigpoeHepreTuyHui
noTeHLiaN BEIMKMX PIYOK YKpaiHM 3@ 3aaHMMM NapameTpamu.

JocnipKeHHA: BUKOPUCTAHHA PecypciB OKeaHy ANA BUPOOHUUTBA efleKTpoeHepril; esontouis Manux MEC y KOHTeKCTi
3aXMCTY PIYKOBUX EKOCUCTEM.

Tema 3. EKOHOMIKa YKpaiHu
B MiXkHapoZHOoMYy nogini
npau,i

Pozgin Il 3micT: [nobanbHi Npouecu eHepreTuyHoro nepexogy. Obcarn BMpobBHUUTBA eHeprii 3 BiAHOBAOBAHMX AyKepen y
Tema 3. TobanbHa cBiTi. EHepreTuyHi puHKK. KpaiHu, wo € ceitoBumu nigepamum y chepi BNpoBagKeHHA BifHOB/OBAHOI eHepreTuKu.
eKOHOMIKa BupolLlyBaHHA eHepreTMYHUX KynbTyp, BUpobHMULTBO Bionanumsa.
MpaKTUyYHe 3aBAAHHA: CKNACTU KapTy HalbinbluMx ekcnopTepis obnagHaHHA Ana BAE; N0O3Ha4MTK OCHOBHI MapLipyTu
CBIiTOBOI TOPriB/i €/1eKTpoeHeprieto.
[ocnipxeHHA: ponb rMobanbHUX NaHLOMB NOCTAYaHHA KPWUTUYHOI CMPOBMHM ANA BUPOBHMUTBA 06MafHaHHA
BiZLHOBNIOBAHOI €HEPreTUKMN.
Posain IV. 3mict: PerioHanbHi ocobaunsocTi po3suTky BAE B YKpaiHi; BUPOLLYBAHHA €HepreTMUHUX KyabTyp; CydacHi TpeHau y

BMKOPWCTaHHI 6ionanus. BUpobHUUTBO 061agHAHHA ANA eHepreTUKu (Y T. Y. BiAHOBAOBaHOI). TOPriBas eNeKkTpoeHeprieto
3€C

MpakTMyHe 3aBAaHHA: NOOyAyBaTUM KapTy pPO3MilleHHA bGioeHepreTUuHWx O6’eKTiB B YKpaiHi; nposecTV aHanis
BMpo6HMUTBa Bionanunea y perioHax YKpaiHu.

[ocnigKeHHA: NPOCTOPOBUIA aHANI3 BUPOLLYBAHHA EHEPreTUYHUX KYNbTYP; NEPCNEeKTUBU PO3BUTKY BioeHepreTuku B
YKpaiHi.

Po3zgin V.

Tema 1. TnobanbHi
npobnemu noacTea
(TinbKM B nporpami
npodinbHOro pisHA)

3mict: MnobanbHi Npouecn eHepreTUHHOro nepexoay; nepexig Ha BAE Ak enemeHT 60poTbbu 3i 3miHOK Knimary;
NPOCTOPOBI BiAMIHHOCTI y PO3BUTKY BiAHOB/OBAHOI EHEPreTUKM.

MpakTUUYHe 3aBAAHHA: CTBOPUTM KapTy abo giarpamy KpaiH-igepis 3 BUPO6HUUTBA enekTpoeHeprii 3 BE; nopiBHATM
cTpaTerii eHepreTMYHOro nepexoay PO3BUHEHMX i KPaiH, WO PO3BMBAOTLCA.

AocnipykeHHs: MpoaHanisyBaTn NPUKIAAM HaLiOHaNbHUX CTpaTerili nepexoay Ha BAE; Bnaus rnob6anbHUX BUKIMKIB Ha
eHepreTUYHi cTpaterii KpaiH CBiTy.

Po3zgin V.

Tema 2. TnobanbHi cTparerii
PO3BUTKY

(TinbKM B Nporpami
npodinbHOro pisHA)

3micT: CTanuii po3BUTOK i PO/Ib BiHOB/IOBAHOT @HEPreTUKM y AocArHeHHi Liinelt ctanoro po3suTky (Linb 7); mixkHapoaHi
3yCUNNA LLOJO Nepexoay Ha YNCTI Aykepena eHeprii.

MpakTUyHe 3aBAaHHA: NpoaHanisysaTv HaluioHanbHUIN NNaH eHepreTMKM Ta KaimaTy YKpaiHu; po3pobuTi nnaH 3axoais
[AN1A CTANIOr0 PO3BUTKY Ha OCHOBI PO3BUTKY BiJHOBNIOBAHOI EHEPreTUKM Yy BACHOMY PerioHi; NpoaHanisysatv Npukaaam
ycniwHoro nepexoay (36inblieHHs YacTku) Ha BAE B KpaiHax cBiTy.

[ocnipgKeHHA: ponb BiAHOBNIOBAHOI eHepreTUKM y 3abesneyeHHi cTanoro po3sBuTKy; iHTerpauia YkpaiHu 4o rmobanbHux
3€e/1eHUX EHEPreTUYHNX PUHKIB.

HaB4yasbHa nmporpaMa 3 reorpacdii no6ysoBaHa 3a
NPUHLUIIOM KOHLEHTPUYHOIO BUKJI3JLy MaTepiasy,
10 nepesbayae NMOBTOPHE BHMBYEHHsSI OCHOBHUX TeM
y ctapuux (10-11) ksacax 3 6ijiblll BUCOKUM piBHEM
cKkJafHoCTi Ta JeTasisanii. Tak camo U iHTerparis
3HaHb npo B/IE, eHepreTuyHuil nepexij; Ta BiZjHOBJIIO-
BaHy eHepreTUKY 3/iMCHIOETbCS Yepes JIOTiYHe Hapo-
L1yBaHHS 3MICTOBUX KOMIIOHEHTIB y PI3HUX KJIAcaX, L0
3abe3neyye NOCTyNOBHUH PO3BUTOK CUCTEMHOIO MHC-
JIEHHS], IPOCTOPOBUX YABJIEHb, aHAJITUYHUX | JOCIIiJ-
HUIbKUX KOMIIETEHTHOCTEHN yuHiB. AK110 B 6-8 KJacax
y4YHi 3HaHOMJIATbCA 3 6a30BUMU NMOHATTAMH, TO B 10-
11 ks1acax 3MiCT NOTJIMGIIETHCS 32 PAXYHOK PO3IJIAAY
MPOCTOPOBUX BiIMiHHOCTEH, IJ106GaJbHOI eHepreTHY-

HOI NOJIITUKH, TEXHOJIOTIYHUX acleKTiB BUPOOHUI[TBA
B/IE Ta ixHbOI0 MicLifl B eHEPreTUUHOMY IIepeXO/.
MeToayyHi ocHoBY BUuBYeHHs B/IE B paMKax LIKiJb-
Horo Kypcy reorpacdii MatoTb 6a3yBaTHCh SIK Ha 3MiCTO-
BUX KOMIIOHEHTax YUHHUX OCBITHIX IporpaMm, Tak i Ha
JUJaKTUYHUX MiJX0/aX, 10 3a6e3Meyy0Th sAKiCHe Ta
VINOOKe 3aCBOEHHS 3HaHb (AuB. puc. 1). PopMyBaHHS
L[iJIiICHOTO YAIBJIEHHSI IPO eHepreTU4HY cdepy NOBUHHO
BPaxoBYBaTH MiXKIpeJMeTHI 3B’I3KU — 30KpeMa, 3 ¢i-
3UKOI0, XIMI€I0, EKOHOMIKOIO Ta €KOJIOTIE, a TaAKOX, Y
YacTHHI po60TH 3 BeGKapTaMy, 3 iHGOpMaTUKOI.
BignosigHo pgo Konpenuii HoBol ykpaiHcbKol
LIKOJIK, po3pobJieHol MiHicTepcTBOM OCBiTH i Hayku
Ykpainu y 2016 powi, 0AHUM i3 TOJIOBHUX OCBITHIX Ipi-
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OPUTETIB € PO3BUTOK KPUTUYHOI'O MUCJIEHHS, 3JaTHO-
CTi onepyBaTH iHopMalji€l0 Ta yXxBaJlOBaTH OOIPYH-
ToBaHi pinteHHs. Lle 3yMoOBJII0O€ HEOOXiAHICTh OHOBJIEH-
HS MeTOAWYHUX MiAXOAiB A0 BUKJIAJaHHS reorpadii,
30KpeMa eHepreTU4Hol TemaTuku. OcBiTHiM mporec
y LIbOMY KOHTEKCTI Ma€ IPYHTYBAaTUCA Ha NPUHLHUINAX
HAayKOBOCTI, CHCTEMHOTI'0 MiAXOAY, LOCTYIHOCTI A1 y4-
HiB Ta opieHTalii Ha NpaKTUYHe 3aCTOCyBaHHA 3HAHb.
Cepen, KJIIOYOBUX METOAUYHUX NPUHIUIIB BUKJ/IAJaH-
Hsl eHepreTUYHUX TeM BUAIIAIOTHCS: HAYKOBO 0GI'PYH-
TOoBaHa Mojava iHpopmauii, perioHaJibHUN KOHTEKCT
3MicTy (perioHanisaliss 3MicTy), BUKOpUCTaHHS iHTe-
PaKTUBHUX HaBYaJIbHUX METOJAUK, a TAKOXK 3a/Iy4YeHHH
V4HIB [0 Mpo6JieMHO-TIOIYKOBOI AisiibHOCTI (puc. 1).
Hanpukisaz, TeMy eneKTpoeHepreTUKH YKpaiHU [o-
LIJIbHO ONpalbOBYBAaTH Yepes aHaJli3 akTyaJIbHUX CTa-
TUCTUYHUX JJaHUX, TEMAaTUUYHUX KapT, iHpopMauii mpo
byHKILIOHYBaHHSI eHepreTUYHUX 00’€KTIB y pi3HUX pe-
rioHax, o crnpuse GOpMyBaHHIO JOCJHiJHUIIBKUX Ha-
BUYOK Y mKoJsApiB [11].

MeToAMKa BUKJIQJJAaHHA Ma€ OXOILIIOBATHU He JIMLIe
nepesik Tunis B/IE, a 1 nopiBHA/IbHUIN aHai3 IXHIX ne-
peBar, o6MexXeHb | NepcrneKTUB PO3BUTKY Y BiTUM3HS-
HUX yMoBaX. EQeKTMBHUM NiAX0Zl0M € BUKOPUCTAHHSA
case-study: mkoJspi AOCAIPKYIOTh peasibHi COHSYHI U
BITpOBI eJIeKTPOCTaHLii CBOr0 perioHy, roTywThb Npe-
3eHTalil Ta GOpMy/I0I0Tb BUCHOBKH 1110710 TPOAYKTHB-
HOCTI Ta eKoJIOriYHOoro BILIKUBY. CJ1iJy TAKOX aKLleHTYBa-
TH, 110 cTepeoTUNHe cnpuiHATTS BJE, ik a6coyt0THO
€KOJIOTIYHMX Ta IOBHICTI0 0e3MeYHUX JJs JOBKIJIS,
MO’Ke NMPHU3BECTH [0 HEJOOLHKU NMOTEeHLiHHUX PU3U-
KiB. BifHOBJ/IIOBaHa eHepreTuKa clipaB/i MeHUI MIKiAJI1-
Ba, HIXK BUKOIIHE MaJIMBO, IPOTe KOXeH NPOMHUCI0BUN
o6’exT B/IE Bce x Ma€ eBHUH BIJIMB Ha OB/, AKUH
HeoOXi/IHO BpaxOBYBaTH Mifl 4ac MJIaHyBaHHS.

Cepen, MeToAWYHUX iHHOBAIil MiZ Yac BUBUYEHHS
TeMHU BIJJHOBJIIOBAHOI eHepreTUKU BapTO BIIPOBAJKY-
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HaBYaHHi:
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BaTH OCBITHI TeXHOJIOTII, IHTEpaKTHUBHI pecypcH, 3aco-
00U HaBYaHHS Ta MiXIpegMeTHY iHTerpauit. 30kpema,
JIOpeYyHO 3aCTOCOBYBaTU reoiHdopmalini cucremu
(TIC) mna cTBOpeHHs TeMaTUYHUX KapT eHeprope-
CypciB 1 JOCHif>KeHHA NPOCTOPOBOTO pO3TallyBaHHSA
COHSIUHUX, BITPOBUX, Tifipo-, 6i0- Ta reoTepMajbHUX
CTaHIiM. Y4Hi MOXyTb NpalnioBaTH 3 BebcepBicaMy Ha
kmTaaT Google Earth a6o Global Atlas for Renewable
Energy Big IRENA. BaxksinBo 3a6e3neyyBaTy MiXIpes-
MeTHY iHTerparito, Hanpukaaj reorpadii 3 inpopma-
TUKOIO Yepes CIiJibHI NPOEKTHU 31 CTBOpeHHS ab0 BU-
KOPUCTAHHA IHTepaKTUBHUX KapT pO3MillleHHA eHep-
reTUYHUX 00'€KTIB UM MOJeJII0BaHHS IXHbOTO BILJIMBY
Ha JOBKIJLJISA.

flx 3a3HayeHO BUUle, YUMHHI NporpamMu 3 reorpa-
il Bke MicTATH TeMH, MOB’s13aHi 3 BiZJHOBJIIOBAHOMO
eHepreTukoio (posainu «I[Ipupoani pecypcu Ykpainu»,
«[IpomucnoBicTb», «['eorpadiss rocnomgapcTBa» TOIIO).
[IpoTe iX YyacTo BUKJ/AZAIOTh 6€3 Ha/IeXKHOT'0 3B’SI3KY
3 I106aJIbHUMHM €HepreTUYHUMH, KJIIMaTUYHUMHU Ta
pecypCHUMU BUKJIMKaMM, 110 3HWXKYE MOTHUBALIO y4-
HIB I He CIpUSAE YCBIJOMJIEHOMY CTaBJIEHHIO [0 IIPO-
6/1eM eHeproBUKOPUCTAHHA. [lOLiJIbHO pO3IHUPUTHU
HaBYaJIbHUHM 3MicT 4yepe3 aKyJbTaTUBH, NMPAKTHUYHI
3aHATTS Ta JOCAIJHUIbKI MiHI-IPOEKTH, siki popMyBa-
TUMYTb CUCTEMHUH NOIJIA] Ha cyyacHi TpaHcpopMmanii
B €eHepreTuUl.

fAx mpaBuJso, y HaBYaJIbHOMY IJIaHI Nepej6ayeHo
pesepB TOAWH, 4YaCTUHY fAKHUX BapTO CHPSAMYBaTH Ha
akTyasbHi nutaHHda B/JIE, BpaxoBywuu iX MDKXKAUCLU-
IJIiHapHy npupony. [loAaTKoBI MOXJ/IHWBOCTI BifKpu-
Ba€ I03aKJaCHA JAisJIbHICTb: I'YPTKH, $aKy/IbTaTHBH,
Mana akazeMisi HayK, Kpa€3HaB4Yi MPOEKTH, OPIEHTO-
BaHIi Ha AOC/IipKeHHS perioHajbHOro noreHniany B/IE.
Exckypcil 10 JTOKalbHUX COHSIYHUX €JIEKTPOCTAHIIiH,
6iora3oBHUX YCTAaHOBOK YW BITPOBUX MapKiB, 30HMpaH-
HA eMIIIPUYHUX JaHUX | MiAroToOBKA MiHi-ZOCHIKEeHb

®opmu opraHizaLii
HaBYaHHsA:

QuikyBaHi pe3ynstatu
HaBYaHHs:

* BUKOPUCTaHHA UMPPOBUX
OCBITHIX TEXHOOTIN;

* Vpoku (BKMioUakouu
pe3epBHi roAuHw);

* QopMyBaHHs
A0CNIAHUUBKMX YMiHb;

* [HTEPaKTMBHUX METOiB
HaBYaHHs (Kelc-MeToA,
SWOT-aHanis, gebatn

* HaykoBicTb nogaui * [eorpadia

marepiany; » Qisunka

* CuCTeMHICTb 3MicTy; = XiMia

* PerioHanizauja smicty; * IHdopmaTuKa

* BukopucTaHHs * EKOHOMIKa

) q TOwWo);
IHTEPAKTUBHWX METOLIB S BT

HaBYaHHA;

* MpakTnyHa
crnpsaMoBaHicTs(onopa Ha
npo61eMHO-MOLLYKOBY
LiANbHICTb Y4HIB)

* MiXXNpeaMeTHoT
iHTerpauii;

¢ TIC-TexHoNOTiN (B pamMKax
YPOKiIB 3 reorpadii Ta
iHbopMaTUKKM)

* QakynLTaTUBK;

* lNosaknacHa AiANbHICTb
(ekckypcii Ha MicueBi
06’eKTH anbTepHaTUBHOI
EHEPreTUKK);

* MiHinpoekT Ta
DOCNiAXKEHHA

* Po3BUTOK eHEPreTUHHOI
rPaMOTHOCTI (EHEPreTUYHOIT
KOMMETEHTHOCTI);

* YCBigOMNeHHA
eKkonoriyHoi
BiANOBiAaNbHOCTI;

+ Peanisaujia HackpisHoi
niHii <ExonoriyHa 6eaneka
Ta cTanui Po3BUTOK» HOBOT
YKpaiHCbKOIi LLIKONU

Puc. 1. MemoduuHi ocHosu ¢popmysanHs cucmemu 3HaHb npo B/JE ma enepzemuynuii cekmop /
Fig. 1. Methodological foundations for developing a system of knowledge about renewable energy sources and the energy sector
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cnpusAloTh GOPMyBaHHIO MPAKTHUYHUX yMiHb 1 [Jo-
CJIIJHULBKOI KOMIIETEHTHOCTI, BOAHOYAC IHTErpyro4u
3HAHHA y peaJibHi »KUTTEBI cuTyauii. /[Hi eHepril, KOH-
KypCcU MaJsllOHKIiB Ha TeMy «EHepriss MallGyTHbOTO» Ta
noAi6Hi 3aX01U JoNOMaralTh 3aKpinUTH MaTepiaJl.

Baxx/IMBO pO3BUBAaTU €HepreTUYHy IPaMOTHICTb
Y4YHIB fIK CKJIaIOBY €KOJIOTTYHOI Ky/JIbTYpH. YUHI TOBUH-
HI 4iTKO YCBiZJOMJIIOBATH, L0 CHAJIOBAHHA BUKOIIHOIO
NajuBa IPU3BOJUTD 10 3HAYHUX BUKU/IIB TAPHUKOBUX
rasiB i CTUMYJIIOE KJIMaTU4YHI 3MiHH, TOAI AK nepexiz
Ha B/IE € ofHi€10 3 K/JII0YOBUX NIEPEYMOB PO3B’sI3aHHSA
1iei rmo6anbHoOI npo6emu. Ciif 3acTocOByBaTHU iHTe-
pPaKTUBHI MeTOAU HaBYaHHS, A0 AKUX BapTO BiJHECTU
posiboBi irpu (Mozie/itoBaHHS 3aci/JaHHs eHepreTU4YHol
KoMicil 1m0/10 BUGOPY AKepeJ eHepril /s periony), ae-
6aTH «TpajuliiiHa 4u aJbTepHAaTHUBHA eHepreTUKay,
SWOT-anani3 eHepreTU4yHOI MOJIITUKU PI3HUX KpaiH.
Taki ¢popmaTu po3BMBAIOTh YMiHHS apryMeHTYBaTH,
aHa/liTUYHe MUCJeHHs Ta KOMaH/HY po6oTY.

OckiNbKM TeMaTHKa CKJIaJlHa Ta 6araToOBHUMipHa,
no6yj0Ba CUCTEMU 3HaHb NP0 eHepreTUYHUIN CEKTOP i
B/IE mae BibyBaTUCS 3 MOCAIJOBHUM HapOLyBaHHIM
06’eMy Ta CKJIAJHOCTi HaBYaJIbHOI'O 3MiCTy NMPOTArOM
BCbOTO Nepiofy HaBYaHHS: BiJ 6a30BOro o3HalloMJieH-
HA'y 6-8 Ks1acax Jj0 I/IM60KOro aHaJsli3y B cTapuliil LKo-
Ji. [Ipy nboMy cJ1ifj 3a6e3Me4nTH K BePTHUKAJIbHY, TaK
i TOpU30OHTaAJIbHY IHTerpanilo 3HaHb, 110 JO3BOJUTH
YYHSIM 3pO3YyMITH B3a€EMO3B’I3KH MiXX NPUPOAHUMHU
yMOBaMH, IOJIiITUKOI, EKOHOMIKOIO 1 COLliaJIbBHUMU ac-
NeKTaMHu eHepreTUYHOI0 BUPOOHUIITBA.

BHCHOBKM. Y pe3y/bTaTi JOCAIKeHHS BCTaHOBJIe-
HO, 1[0 iHTerpanis 3Hanb npo B/IE y mkinbHuU Kypc re-
orpadii € Heob6xiHO yMOBOIO GOpPMYBaHHS €KOJIOTIY-
HOI CBiZJOMOCTI, eHepreTU4YHOl rpaMOTHOCTI Ta aKTHUB-
HOI rpoMaJiAHCbKOI 1o3uLil y4HiB. MeTOgUYHEe HAaNlOB-
HEeHH HaBYaJIbHOTO NPOILeCy, 30KpeMa 3aCTOCYyBaHHH
IHTepaKTUBHUX, [OCHIJHUIBKUX 1 IPOEKTHO-OPIiEH-
TOBAaHUX METO/iB, IeMOHCTPYE BUCOKY epeKTHUBHICTb
[l TJIMOLIOTO 3aCBOEHHS YYHAMU 3HaHb npo BJE, a
TaKO0X YCBIZJOMJIEHHS IXHbOTO 3HaUYeHHH JJI CTaJoro
PO3BUTKY Ta eHepreTU4HOI TpaHcopmaliii.
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KoHTeHT-aHa/li3 YMHHUX HaBYaJbHUX IIPOrpam
3 reorpadii ana 6-11 ksaciB go3BosauB igeHTUI-
KyBaTH TeMH, L0 NpsIMO abo onocepesKOBaHO CTO-
cytoTbca eHepreTuku Ta B/IE. lle craso nmiarpyHTaM
s GOpMyBaHHSA 3MiCTOBHX MPOMO3ULIH 1100 po3-
IIMPEHHS Ta NOIJMO6JeHHsl HaBYaJIbHOI'O MaTepiay.
3anponoHoBaHUM MiAXiJ 1040 iHTerpauii 3HaHb PO
B/IE y mikinbHYy nporpamy 3 reorpacdii nepesabayae Bpa-
XyBaHHs BIKOBUX OCOGJIMBOCTEM Y4HIB Ta NOCTYIIOBe
YCKJIaZJHEeHHA 3MICTY. Y 6 KJ1aci IPONOHYEThCA aKLeH-
TyBaTH yBary Ha HeraTUBHOMY BIUIMBI TpaAuliiiHOl
eHepreTUKHU Ha JOBKLLISA, BUKU/AX TAPHUKOBUX rasiB
i mpo6siemax ytunisanii Bigxoais. Y 7 kjaci yuni o3Ha-
MOMJIIOIOTBCSI 3 OCHOBHMMU Buaamu BJ/IE, BUBYalOTh
MPOCTOPOBi 0COGJIUBOCTI IX MOMIUPEHHS, 30KpeMa peri-
OHH 3 HaM6iIbIIMM MOTEHI[iaJoM. Y 8 KJaci TeMaTHKa
MOTJIMOJ/IIOETECS 3aBJAsAKM BUBYEHHIO TeoTepMaJsibHOI
eHepreTUKH, TEXHOMEHHUX aJlbTepHAaTUBHUX eHepre-
TUYHUX pecypcCiB Ta NPUHLUIIB CTAJIOr0 NPUPOJOKO-
pUCTYBaHHS, 3 aKL|leHTOM Ha 0COGJIMBOCTSX pO3MillleH-
Hs 06'exTiB B/IE B YkpaiHni. ¥ 9-11 ks1acax pokyc 3Mmiy-
€TbCS1 HA NPOCTOPOBUH aHaJli3 CTPYKTYPU eHepPreTUKHU
YKpaiHu i CBiTYy, BUBYeHHS HalliOHAJIbHUX i M>)KHApOJ-
HUX iHiniaTUB (30KpeMa EBPONENCHKOr0 3€JEeHOr0
Kypcy), BUKOpUCTaHHSA LHbpoBUX iHCTpyMeHTIB i ['IC
AJIs. JOCJIJPKEHHS1 eHepreTU4Horo norteHniaay B/IE.
Y4HAM NPONOHYETHCA BUKOHAHHA JOCAIAHULIBKUX 3a-
B/laHb, MOB'SI3aHUX 3 €HEepPreTUYHUM IIJIaHYBaHHSM,
MIPOCTOPOBUM MO/IeJIIOBAaHHSM i po3p06KOI0 MPOEKTIB
nepexozy zfo BJIE.

[IpakTH4yHa LiHHICTD AOCI/PKEHHS [IOJIATAE B TOMY,
1110 HOro pe3yJbTaTU MOXYTb 6YTH BUKOPUCTaHI AJs
OHOBJIEHHSI 3MICTy OCBiTHiX nporpam 3 reorpadii,
po3po6/IeHHs] HOBUX HaBYaJIbHO-MeTOJUYHUX MarTe-
pianiB, BnpoBajpkeHHs esieMeHTiB STEM/STREAM-
OCBITH y BUKJIaflaHHA reorpadii, ekosiorii Ta ¢isuku.
3anponoHoBaHi MeTOAUYHI NiJXOAU COPUATUMYThH He
JIUIle MiABUIEHHIO 06i3HAHOCTI KoJspiB npo B/E,
ajle 1 pO3BUTKY y HUX LIiHHICHOrO CTaBJIeHHH /|0 Ha-
BKOJIMIIHBOTO Cepei0BUILA, 1[0 € BaXKJIUBUM KPOKOM Y
HaNpsAMKY CTaJIOr0 PO3BUTKY CyCIIJIbCTBA.
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METHODOLOGICAL FOUNDATIONS FOR DEVELOPING KNOWLEDGE ABOUT RENEWABLE ENERGY
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The purpose of the article is to substantiate methodological approaches to developing secondary school students’
knowledge about renewable energy sources (RES) and the modern energy sector within the school geography curriculum,
as well as to provide practical recommendations for improving educational content in accordance with the needs of
sustainable development, innovative energy, and environmental education.
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The main material. The article analyzes the methodological foundations for developing knowledge about RES within
the school geography curriculum. The key role of renewable energy in enabling the energy transition, addressing climate
change, and achieving the goals of sustainable development is emphasized. The necessity of integrating RES-related topics
into the educational process is substantiated as a means to foster students’ environmental awareness, energy literacy,
and active civic engagement. International experience is described, revealing the insufficient level of awareness among
youth regarding RES and highlighting the importance of improving the content of education through the implementation
of interactive, interdisciplinary, and practice-oriented teaching methods. These approaches contribute to the formation
of environmentally responsible attitudes and a deeper understanding of the role of renewable energy in the context of
sustainability. The study examines current geography curricula for grades 6-11 in Ukrainian general secondary schools,
allowing the identification of the extent to which RES topics are represented in the school course and the formulation of
proposals for their expansion and systematization.

Conclusions. Based on content analysis, several key content elements are proposed for integration: fundamental
concepts of renewable energy, classification of energy sources, characteristics of their resource potential, energy generation
technologies in Ukraine and globally, environmental benefits, global and national RES development strategies, and spatial,
environmental, and socio-economic factors of RES infrastructure placement. The article suggests topics for practical
tasks, elements of project- and inquiry-based learning to support the assimilation of RES-related material. The rationale
for applying innovative didactic approaches is provided, including case studies, role-playing, work with interactive maps,
simulations, and debates. These educational activities aim to develop critical thinking, analytical skills, and responsible
attitudes toward energy resources and the environment. The proposed materials may serve as a foundation for updating
geography curricula, creating educational resources, and integrating STEM/STREAM components into the study of
geography, ecology, and physics.

Keywords: renewable energy, renewable energy sources, school education, geography curriculum, teaching
methodology, sustainable development.
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MpWKapnaTCbKMI HaLLIOHAIbHWUI YHiBEpCUTET imeHi Bacuna CtedaHuka,

Bynmus LLesyeHka, 57, m. IBaHo-®paHKiBcbK, 76000, YkpaiHa

Yuutenam reorpadii npo KapnatcbKy ripCbKy KpaiHy,
YKpaiHcbKi Kapnatu Ta cyyacHi nigxoam po ix perioHanisauii

MeTolo CTaTTi € XapaKTePUCTHKA Cy4aCHMX YABNEHb NPO TEKTOHIYHY Ta Gi3nKo-reorpadiuHy perioHanisauito Kapnatcobkoi
ripCbKOi KpaiHu Ta ii YaCTUHK, AKA PO3MILLEEHA Y MeXax TePUTOPIi HALLOT AepKaBMy.

OCHOBHMIA maTepian. Y pe3ynbTaTi BUKOHaHUX AOCAIAXKEHb apryMeHTOBaHO NOKa3aHo, AKi came cydacHi AaHi reono-
rYHMX JOCNIAXKEHb NPO TEKTOHIYHY ByA0BY Ta reonoriyHy ictopito KapnaTcbKoi ripcbKoi KpaiHU MOC/YKMUAM OCHOBO AR
YTOUHEHHA cxemu i pisnKo-reorpadiyHoOro paoHyBaHHs, O Habyna WKMPOKOTO MOLUMPEHHS Y Cy4acHUX JOBIAKOBMX AKEPENaX.
OCHOBHVUMU e/1eMEHTaM1 HOBM3HM PaOHYBaHHS, AIKi HE OTPUMAM HaNEXHOI YBaru B HayKOBUX MPaLLAX YKpPaiHCbKWX reorpadis,
€ BiaHeceHHA Cepbcbkux Kapnat go KapnaTcbKoi ripcbkoi KpaiHu Ta nogin ¢ismko-reorpadivHoi NposiHLii 3axigHux Kapnat Ha
3oBHiLWHi 3axigHi Kapnatn Ta BHyTpiwHi 3axigHi Kapnaty, a CxigHvx — Ha 30BHiwwHi CxigHi Kapnatv Ta BHyTpiwHi CxiaHi Kapnatw.
Y CBOIO Yepry, OCKiNbKM YKpaiHCbKuMK KaprnaTamy Ha3nBatoTb TilbKM YacTUHY disnKko-reorpadiyHoi nposiHuii CxigHux Kapnar, ska
0bMeKeHa Cy4acHUMM IePKaBHUMU KOpZOHaMM YKPaiHW, TO OHOBNIEHHA MiAXOZiB A0 PalioHYBaHHA Ma€ 3HalTV CBOE BiBOOpaXKeH-
HA i y perioHani3aLi Ljei YaCTUHM ripCbKoi KpaiHW. Y CTaTTi OXapaKTepuU30BaHO aBTOPCLKY YTOUYHEHY cxemy disuKo-reorpadiyHoro
paitoHyBaHHA YkpaiHcbkux Kapnar, Aka aprymeHTOBaHa pe3yabTaTamu 6araTopiyHux JOCAiAxKeHb Ta ONPUAOAHEHa Y MaTepianax
HaYKOBO-MPaKTUYHKX KOHdepeHL, GpaxoBux NepioguyHNX HayKoBUX BUAAHHAX Ta MOHOTpadii.

BucHoBKM. O3HaliomieHHA yumTenis reorpadii i3 cydacHUMM yaBAEHHAMM NPO KpuTepii Ta 0cobaMBOCTI perioHanisavyi
KapnaTcbKoi ripcbKoi KpaiHu y cnelianizoBaHoOMy NepioaMYHOMY BUZAHHI € HaA3BMYANHO BAXKAMBMM /15 3POCTaHHA ix NpodeciinHoi
KOMMNETEeHTHOCTI Ta MOTMBALLii 10 AOCNIAHULBKOI AiAbHOCTI.

Kntouosi cnosa: iHopmayiliHo-komyHikayiliHa komnemeHmHicme, docmosipHi dxcepena dodamkogoi iHpopmauyii,
CYYacHi yaeneHHs Npo mekmoHiky KapnamceKoi 2ipcbKoi KpaiHu, makcoHoMiYHi 00UHUYi palioHy8aHHS, Cy4acHi cxemu ¢i-
3uKo-2eoepacgpiyHozo palioHysaHHA Kapnam.

Ak umuTyBaTy: FineLpkuit M. Yuutenam reorpadii npo KapnaTcbKy ripcbKy KpaiHy, YKpaiHCbKi KapnaTi Ta cydacHi migxoam 4o ix perioHanisauji. [po6aemu 6e3nepepsHoi
2eoepacpiyHoi oceimu i kapmozpadpii. 2025. Bun. 41. C. 18-26. https://doi.org/10.26565/2075-1893-2025-41-02

In cites: Hiletskyi, Y. (2025). For geography teachers about the carpathian mountain region, the Ukrainian Carpathians, and modern approaches to their regionalisation.
The problems of continuous geographical education and cartography, (41), 18-26. https://doi.org/10.26565/2075-1893-2025-41-02 (in Ukrainian)
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Beryn. OfHi€elo i3 BaXKJMBUX KOMIIETEHTHOCTEH,
KO0 Y4Hi MOBUHHI OBOJIOAITU Yy mpoleci 37100yTTa
3arajsibHoi cepeHbOI OCBiTH, € iHbOpMaliiHO-KOMY-
HikaniiiHa. Posib reorpadii sik mKibHOTO HaBYaJbHO-
ro npeaMeTa y MOBHOIL[iIHHOMY HaOyTTi Y4YHiBCbKOIO
MOJIOAJI0 Liiel KOMIIETEHTHOCTI Ba)XKO IEPEOLiHUTH,
amke «[eorpadiuni KoMmeTeHTHOCTI 3a6e3MevyyioThb
dbopMyBaHHS B yUHIB IPOCTOPOBOI YAABU Ta MUCJIEHHS,
MOSICHIOIOTb, SIK MPUPO/IHI Ta CycniJibHi 06'€KTH, ABUILA
i mponjecu Ha 3eMJii B pisHUX MaciITabax GopMyOTh-
s, B3aEMOIIOB’sI3aHi Ta 3MiHIOIOThCSA 3 Yacom» [7, c. 2].
[Ipy 11bOMY, YUHi MalOTh BMIiTH 3HaX0AUTH, 06POO6IATH,
36epiratu iHdopmMmaliito reorpadiuHoro 3micrty, nepe-
TBOPIOBATH ii 3 0/JHOTO BU/y Ha IHIIUH, «JOCTIAKYBATH
JOBKIJLISL 32 ZI0ONIOMOTO0 Cy4acHUX iHdopMaliiHo-Ko-
MyHIKaliiHUX TEXHOJIOTiM; KPUTUYHO OLIiHIOBATH iH-
dopmariito reorpadiuHoro 3micTy, oTpuMany i3 pisHux
mxepes» [7, c. 4].

[IpoTe, y cydacHUX YMOBax iCHye HaI3BUYaWHO IIU-
POKUI Ba/l HAyKOBOI, HAayKOBO-NOMYJISIPHOI, @ TaK0X
nceBJ0HAYKOBOI iHpopMallii, ska CTOCYETbCA SIK 0CO-
6JIMBOCTEN MPUPOAHOTO JOBKI/IIA, TaK i cycmijibHO-e-
KOHOMIYHUX MPOIECiB Ta fBUIL, L0 BiIOYBAIOTbLCA y
npocTopi 3eMHoi KyJ1i. [eorpadis, Buaiisounch cepen,
WKIIBHUX HaBYa/IbHUX NpeJMeTiB LIHUPOTOK MOTEeH-
niasy GopMyBaHHS CBITOTJIIAHUX 3HAHb, MAa€ 3HAuHI
npo6/eMu i3 HeOOXiJHICTI0O HAaBUMTH y4YHIB Ayxe pe-
TeJIbHOTO BiJI0UpaTH AOCTOBipHI AKepesia 104aTKOBOI
iHpopmarii.

OCHOBHMMH [pKepesiaMU 3J00yTTs 3HaHb 3 reo-
rpadii, Ak i 3 iHIIKX NpeAMeTIB, AJs VYHIB, epeayciM,
€ WKIJIbHI MiAPYYHUKH, & TAKOXK HaBYaJIbHI aTyacu.
3opieHTYyBaTH y4HiB Ha MpaBUJIbHUU BUOGIp J0AATKO-
BUX 3araJibHOJOCTYIIHUX TEKCTOBUX, KapTOTpapiuHuX,
CTAaTUCTUYHUX YU reoiHopMaLiiHUX pecypciB OBUH-
Hi yuuTesi-npegMeTHUKU. OTKe, BOHH, y CBOIO 4epry,
NOBHUHHI OYTH J0OCTAaTHbO NOiHGOPMOBAHUMHU IIPO Te,
HaJ, YMM NpalIOTh HAYKOBLi y TemepiliHii yac, ski
HOBi ApykoBaHi mpaui omny6.sikoBaHni, siki reoindop-
MalliliHi pecypcu BBaXKalOTbCs HAWGiJNbIl aBTOPUTET-
HUMHU Yy KoJii ¢axiBuiB reorpadis. Take iHpopMyBaH-
Hsl y4dTeJiB 3a6e3Ne4yeTbCcs KypcaMHM, ceMiHapaMy,
a TaKOX IepioAUYHUMU BUJAHHAMH, dAKi aJpecoBaHi
OCBITSIHCBKIH cliJibHOTI. ToMy, BUCBIT/IIOBATU y HAYKO-
BO-TIOMYJISIPHi $opMi eBHi HOBI BUCHOBKHU HayKOBUX
rajy3eBUX [JOCHI[KeHb JOLIJIBHO 1 y BUJAHHAX, AKI
LIMPOKO BUKOPUCTOBYIOTh yYUTE/IbCbKI KOJIEKTUBH 3a-
KJIaZliB cepeHbOI OCBITH.

OfHUM i3 NUTaHb, AKe BapTO BUCBITVIMTU y CTaT-
Ti, € OMJIAA Cy4YacHUX MiAXOAIB A0 pailloHyBaHHS YCiel
Kapnarcekoi ripcbkol kpaiHy, ii YacTHHHY, fIKa po3Tallo-
BaHa y MeXax TepuTopii YKkpalHU. AKTYa/lbHICTb [JbOrO
pOo3IJIsAAy caMe Tellep MoJIArae y TOMy, 10 3apa3 3aBep-
HIYETbCA Po6OTa Haj MmipyyHUKamu 3 reorpacdii ass
8-ro kJsacy, kUil nepejyciM NPUCBSYEHUH PO3TNAAY
IpUpOJHY y Mexax TepuTopii YkpaiHu Ta 0COGJIUBOCTAM
IpPUPOJOKOPUCTYBaHHA. Hall6i/b1I00 Mipor0 MUTaHHA
BUBYeHHs KapmnaT sik oco6siuBoro ¢isuko-reorpacdiy-

2025. Bunyck/Issue 41 |

Horo o6’ekTa y po3ziii Il. «Ilpuposaa Ykpainu», MoJieb-
HOI HaBYa/JbHOI NpPOrpaMu KOJIEKTHUBY 3amnoOTOLbKUN
C.IL. Ta iH. cTocyeTbca TeMa 1 «Pesbed, TEKTOHIYHA Ta
reoJsioriyHa 6y/10Ba, MiHepasibHi pecypcu» Ta TeMa TemMa
6. [Ipupoani kommnekcu (nanguadtu) [7, c. 45, 54].

BuxigHi mepeayMoBu. Y HalimomyJsipHilioMy 3a
BUKOPUCTAHHSAM IHTepHeT-pecypci - Bikinegii, npu
o3HaliomsieHHi i3 KapmaTcbkor ripcbkoro KpaiHOM
BifloOpaka€TbCA KapTa, Ha sKid MOJaHO BOCbMHY-
JIeHHe palloHyBaHHf Tripcbkoi cuctemu [10]. ¥ mpa-
X BITYU3HAHUX reorpadiB 3 paAsHCbKUX YaciB i 70
noyatky 2000-Xx BUKOPHUCTOBYBaJOCb, B OCHOBHOMY,
paiionyBaHHs KapnaTcbkoi ripcbkoi kpaiHu, sike me-
penbadano BUAiNeHHs TpboX [5] abo m’atu [8] ¢izu-
Ko-reorpadiuHux npoBiHIii (kpaiB). [Ipo npuuuHU Ta-
KOl HeBIINIOBIAHOCTI y BU3HAY€HHI KiJIbKOCTI OUHULb
HaWBULIOTO paHry perioHanizauii Kapnat, kpuTepii,
AKI B34Ti 3a OCHOBY, HEBIANOBIJHOCTI y NpOBeJEH-
Hi JiHiIA po3MeXyBaHHsS MiX TaKCOHaMH, CHiBBifjHO-
IEeHHAMM IIJIOLL TipCbKUX KapNaTCbKUX TepuTopil -
HaMHU B OCTaHHI poku OyJsio 3po6JieHo psj nyoJiKalii
[1, 2, 3]. OnHieto 3 OCHOBHUX NPUYMH € 30CepeKeHHs
yBarureorpadiBy cBoixX JoCai>KeHHAX TIIbKW Ha Till ya-
ctuHi TepuTopii Kapnat, Aka 3HaX0AUTbCA y MeXax Te-
pUTODPIl, OKOHTYpPEHOI Jep>KaBHUM KOPAOHOM YKpaiHU
[6, 9]. s o6cTaBHHA cTaJa OJ{HIEI0 3 OCHOBHUX MPUYUH
Hey3ro/KeHoCTi cxeM ¢i3ruko-reorpadiyHoro paoHy-
BaHHA YKpaiHcbkux KapmnatT Ta yciel ripcbkoi KpaiHu.
Bepyuu 10 yBaru Te, 10 TeOPETUYHOK OCHOBOIO MOJ(-
ay 3axigHux Kapnat Ha 3oBHiwHI 3axigni Kapnatu ta
BuyTpimHi 3axigni Kapnary, a CxifjHux — Ha 30BHIilIHI
CxigHi Kapnatu ta BHyTpimHi Cxigni Kapnatu nokJa-
JleHO He KpUTepill NpocTAraHHs OCHOBHHUX JIAHLIOTIB
Xpe6TiB Ta MacuBiB, a MPUHIUIOBI BiMIHHOCTI y TeK-
TOHIYHIM 6yA0Bi Ta icTopil dopMyBaHHS, HaMu GYJI0
3alpONIOHOBAHO TPAKTYBATH Lji TAKCOHOMIYHI OMHULIL
palioHyBaHHS K mignpoBiHuii [3], a TakoX yTouHe-
HO cXeMy palOHyBaHHS YKpaiHCbKoOI yacTUHM Kapmnat
[1,3].

MeTta crarTi. MeTOM0 JaHOI CTATTI € XapaKTEPUCTHU-
Ka Cy4aCHUX ysIBJIeHb [P0 TEKTOHIUHY Ta $i3nKo-reo-
rpadiuny perioHanisanito Kapnatcbkoi ripcbkoi kpai-
HM Ta Il YaCTUHHY, KA po3MillleHa y MexXax TepUTopil
YkpalHu B AOCTYIHIN A/ yuuTeiB reorpadii Ta y4HiB
3aKJ1a/liB 3arajibHOI cepe/iHbOI 0cBiTU dOpMi.

Bukiiag, ocHOBHOro marepiajny. 3rifHo 3 cy-
YaCHMMM YySBJEHHSMH, 32 TEKTOHIYHOIO OYA0BOIO Yy
KapnaTchkili ripcekiit kpaiHi BUJINSAIOTH ABi MpUH-
UMNOBO BiAMiHHI yacTuHU 30BHimHI (a60 PrimoBi)
Kapmatu Ta Bayrpimnui Kapnatu (puc. 1). Ix pos-
ninsge BeMUKUH [leHiHCBKMM TJIMOWMHHUNA TEKTOHIY-
HUM po3JioM, SIKUM y Mexax YKpalHU Ha3WBalOTb
3akapnaTCbKUM. B3/10B HbOr0 Ha MOBEPXHI NPOCTH-
raetbcs 30Ha Ckenb (a6o CTpiMuakiB), y Mexax siKOI
nocepesi 6YKOBOIo JiCy BUCTYNAlOTb CKeJIbHI ocTaH-
i, fKi ck/aZieHi B oCHOBHOMY lopcbkuMu (iHogi Tpi-
aCOBMMM) BaNHAKOBUMM BiJIKJaJJaMU Me3030HChbKOI
epu. HaliManboBHUUILII BamHSAKOBI CKesbHiI ocTaHIi
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mif HasBoio "Tpu KOpoHU" € Ha HEBEJUYKOMY Kap-
naTcbkoMy xpe6Ti [I'eninu y Iosbuii, 6isst KopAoHY i3
CnoBauyuHoto. Came Bij [I'eHiHCHKOTO MacuBYy Xpe6TiB
yTBOpeHa Ha3Ba IJIMGMHHOrO PO3JIOMY Ta 30HU CTpPiM-
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Crpykrypu Bayrpimnix Kapnar
- KPHCTAI4HI MACHBH
- TLIOLII HEOrEHOBOIO
BYJIKaHI3MY
- MapmapocbkHii MacHB

- MonacTupenbKHii MOKPHB

i: Tepenosuii nporun
|:| 3osnimmni (Paimwosi) Kapnaru

Z 3ona [lenicbkux cTpiMuaKiB

Jlepaasni Kopaoun

Puc. 1. Cyvacha cxema mekmoHiuHoi 6ydosu
Kapnamcubkoi 2ipcokoi kpaiHu ma npuseaaux 2ipcokux cucmem /
Fig. 1. Scheme of the tectonic structure of the Carpathianmountain
region and adjacent mountain systems

TlinBogHuH KAHEHOH
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MyTHHIT

(TypOinHmii)
MoTiK

ISSN 2075-1893(Print)  ISSN 2409-3173(Online)

YyakiB B3/J0BK HbOT'0, IKWH HiIOU NO3HAYa€ NMPOCTATAH-
HSl IJIMOMHHOT'0 TEKTOHIYHOI'0 PO3JIOMY Ha MiCLieBOCTi.

3oBHimHI (®aimosi) Kapmatu cknageni 3im's-
THUMHU B CKJIaJKU ToBIlaMu. ®aimy - ocajoBUMHU Bij-
KJIaJlaMH yJIaMKOBOT'O IOXO/>KeHHs, SIKi XapaKTepusy-
I0TbCSl PUTMIYHUM 4YepryBaHHAM 3HHU3y BBepX IJIACTiB
yTBOPEHUX 3LeMEeHTOBAaHWMM YaCTHHKaMM TIpaBilo,
MiCKy, a HalBUllle - HAUAPiOGHINIUX YACTOUYOK TJIMHU.
Y Takiil nmocsaigoBHOCTI y BCili TOBLIi BOHU NMOBTOPIO-
I0ThCs TUCSYi pasiB. BBaxkatoTs, 1o ¢utii BigkaazaBcs
y TJIM60KOBOJHUX YaCTUHAX MOPChKOro 6acelHy y siKi
4ac BiJ, 4yacy, niJi 4ac 3eMJIeTpyCiB 3pUBaJIUCA BiJKJa-
1 HaHeceHi piykaMu y meabPoBy 30HY Mops (puc. 2).
3pUBaKUUCh BHU3 B3J0BX CTPIMKOI MOBEpXHi MaTe-
PUKOBOTO CXMWJIy, BOHM YTBOPIOBAJM MYTHHUH MOTIK.
3 HbOTO CIIOYATKY Ha AHO OCi/jaiu HalbibILi | HAalBaX-
4yi YaCTUHKH, a B OCTAHHIO Yepry HauApibHimi yacTuH-
KW MyJy. 3a MiJIbUOHM POKiB TaKUX MYTHHUX MOTOKIB
dopmyBanocs tucayi. I1ig TuckoMm BepxHix 1apiB 36a-
rayeHi OpraHiKOW HUKHI LIapy 3L,eMeHTOBYBAJIHCh,
NIepeTBOPIOIOYHMCH Y i,

3ycTpiuni pyxu JjiTocdepHUX MJIUT COPUIHUHUIA
3MHUHaHHA Y CKJaJKU Ta BUTHUCHEHHS Ha MOBEPXHIO
JOHHUX BifkiaziB KapnaTcbkoro Mops, sike iCHyBaJio
BIIPOJIOBXK KpeiJ0BOTO Nepiofly Me3030MChbKOi epH, a
TaKOX MaJIe0OTeHOBOro Ta IOYaTKy HEOTeHOBOTO Kai-
Ho30McbKoi epu. HaliiaBHii ckaagyacti pyxu anbmiit-
CbKOI enoXM TOPOTBOPEHHS CIIOYAaTKy OXONMJIMU BHY-
TpimHi yacTuHu PuimoBoro noscy. [locTynoBo BOHU
MOLIMPIOBAJIMCh Ha HOro 30BHIlIHI 30HU Ta BHYyTpill-

THpIo pitkH THOY «ecTyapii»

Pyx 1acTHHOK ¥
MYTHOMY HOTOMIi

OciTaHHA 9ACTHHOK
e MYTHOIO OTOKY ¥
npHIoHHIA ToBII BoaH

Ocini “AcTHHKH MYT-
- HOTO0 MOTOKY HA [IHGO-

KOBOIHIii 1acTHHI 1HA

Puc. 2. Cxema popmyearus gaiwly Ha OHi 2A1U60KO800H020 MOPCbKO20 bacetiny /
Fig. 2. Scheme of flysch formation at the bottom of a deep-water marine basin
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HIO 30HY IlepeJj0BOro NPOTrUHy. Y pe3y/1bTaTi HACyBHUX
nporeciB copMyBaBcsl TEKTOHIYHUN MOsIC 30BHILIHIX
Kapnat, AkMH Mae CckJaJ4acTo-JycKyBaTy OY/AOBY.
Jlycku rpynyroThCsl B OKpeMi TEKTOHIYHI NOKPUBH, SKI
HaCyHeHI OJIUH Ha OJHOTO Ta Ha PiYKOBI HAHOCH Ilepe-
JOBOTO MIPOTUHY. 3arajibHa TOBLIMHA 3¢MHOI KOPH L{bO-
ro TeKTOHIYHOIO MOSICY CTAHOBUTH 10 60 KM, a ocafjo-
BUX Bijik/aZiB (B ocHOBHOMY ¢utimy) 1o 20 kM.

[0/10BHUMU CTPYKTYPHUMHU €JIeMeHTaMU TeKTOHIY-
Horo nosicy Buyrpimnix Kapnart € kpucraniysdi Ma-
cuBM (puc. 1), pyHIaMeHT SKUX CKJIaJleHUld MeTaMop-
¢$i3oBaHMMM Ta MarMaTUYHUMH JOT€PLUUHCbKUMU Ta
repUUHCbKMMU KOMIIJIEKCAaMU 3PYHHOBAHUX TipChKHUX
CIOpY/[,, a 0CalOBUM Y0X0J1 3/1e6i1b110ro chOopMOBaHUM
BEPXHbONAE030MCbKUMHU Ta Me3030MCbKO-KaWHO30M-
CbKMMHU 0CaJIOBUMM BiJik/J1aZaMu. B enoxy asnbnificbkoro
FOPOTBOPEHHS y IIUX MAaCUBaX TAaK0X aKTUBI3yBaJIUCb
rOpoTBOpYl NpOLeCH, CIPUYUHUBIIN MIAHATTA OKpe-
MUX 0JI0KiB Ta GOpMyBaHHS OMOJIOJPKEHUX CKJaJ4a-
CTO-OpUIOBHUX TipcbKUX cropya. Jlo mosicy BHyTpimHix
KaprmaTt BKJ/IIOYalOTh TaK0X MarMaTH4YHI KOMILJIEKCH
ripcbkux mMacuBiB (puc. 1), ski cpopmoBaHi y KiHLi He-
OTeHOBOrO lepioZly BUJIMBAaMU MarMu Ha IIOBEpXHIO 4e-
pe3 No310BKHi TpilUHU y 3eMHil Kopi, pifjliie Marmoto,
sIKa 3aCTHUIJIA, He BUUIIOBIIM Ha NoBepxHIo. ToBIMHA
3eMHOI KOpH Y MeXaxX TeKTOHIYHOTro nosicy BHyTpimHix
Kapnat cranoBuTb 10 30 KM, a 0ca/loBUX BiJi-
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LenTtpanbhi beckuau Ta bema iy, a TakoXK ByJIKaHIUHU N
MacuB Buropsar y CnoBauuyuHi (puc. 4). Hal6inbiia
yacThHa TepuTopil nposiHuii CxigHux Kapnar € y me-
»kax PymyHil. TyT 1o HUX BifHOCATb XpeOTH i MacuBy,
sKi MarThb pi3Hi Ha3BU. HallBUIIUH cepesi HUX € MacUB
Ponna (a6o PogusiHcbki Anbnu) 3 ropoto [T'eTpoc (2303
M) - HalBUIL[0}0 BepLIMHOIO ycix Cxignux Kapnat.
YkpaiHncbkuMu Kaprnatamy HasuBawOTh TiJIbKU 4a-
ctuHy Cxignux Kapnat, fika obMexeHa Cy4yaCHUMH
JepKaBHUMU KOPAOHAMH YKpalHW, L0 y Temnepiu-
HbOMY BapiaHTi OCTaTOYHO OQOPMUJIHUCA Y JIIOTOMY
1951 poky. Toai Moabwi Bix ToroyacHoi YPCP 6yna
nepesiaHa HeBesiMKa yacTuHa Kapnatcekoi HadTora-
30HOCHOI NpoBiHLii y i3 MicToM HuxHi YcTpuky, o
po3MmileHi y Mexax [lepeskapnaTCbKoi BHCOYMHH.
3rifjHo 3 NpoBeJeHUMU HAMU PO3paxyHKaMHU Cy4aCcHHU-
MU iHCTpyMeHTaMU B oHJsIalH-cepBici Google [li1aHeTa
3emss miomla 4yacTUHU ¢i3uko-reorpadiyHoi KpaiHu
KapnaTt y Mexax YkpalHU cTaHOBUTb 36 776 KB. KM
[2]. BnacHe ripcbka TepuTOpis 3aliMa€ TepuUTOpito y
21 560 kB. kM, 110 ckagae 10,2% Bij 3arasbHOT IO
KapnaTtcekoi ripcbkoi kpainu (211,6 Tuc. kB. kM). 3a
1i€l0 BEJIMYMHOIO cepeJ; BOCbMU JiepkaB EBponu (puc.
4) 6isbIIO0 TJIOIIEI0 KaphnaTchbKoi TepuTopii Bosofi-
10Tb TiJIbKU PymyHis (53,4%) Ta CiioBayurHa (16,6%)

(3].

KJIaJIiB — J10 5 KM.

[I[pyHUMNOBI  BiAMIHHOCTI  TEKTOHIiu-
HUX CTPYyKTyp 3oBHimHix (PaimoBux) Ta
BHyTpimHix KapnaT BiAnoBigHO MO3HAYUIU-
cs1 Ha 0c061MBOCTAX GOPM TipChbKUX XpeOTiB
Ta xapakTepi nmpoTikaHHs reomopdoJioriy-
HUX TpoleciB y ¢izuko-reorpadiyHux mia-
npoBiHLiax 3axiaiHux Ta CxigHux Kapmnar.
MexKy Mik ripCbKHUMU NPOBIHLIAMU 3aXiIHUX
i Cxiznux Kapnat 3rifjHO po3MOBCIO/X)KEHOT0
y Bikinezii Ha pisHHMX MoOBax palOHYyBaHHS
(puc. 3), npoBozaTh no TuaMLbKOMY Nepe-
Basli, kUl 3'eanye CioBayuuHy i [losbuyy.
Y niBeHHOMY HaNPSAAMKY BiJi lepeBaly Mexy
BeJyTb TepuTopiero Cl0Ba44UHU IO piuKax
Temniit (Tomni), OumaBi Ta Bogpory. Cepen
YKpalHCbKUX APYKOBAHUX JKepeJsl Take Mpo-
xXo/KeHH Liel Mexxi onrcano B. Ky6ilioBuyem
B EHnukionenii ykpaiHo3HaBcTBa. Y miB-
HIYHOMY HaNpsMKy BiJ [epeBa/ly Ha TepHU-

YkpaiHa

Topii [losbiii JiHi€ED pO3MeKyBaHHA MiX
3axigHuMu Ta CxizHnumu Kapnatamu BBaxa-
€TbCA Jl0JIMHA piuku bssna - npaBa npuToka
Biciu. Big omucanoi mexi xpebtu Kapmat
3MiHIOIOTh HANpsM Ha MNiBAeHHO-CXiHUH,
IKAM € XapaKTepHUM [ Bciei mpoBiHIil
Cxinnux Kapmat - To6To, Bif, Tuiuubkoro

el

YMOBHI nosHaueHHa

Jopmimmi B Uisxenni Kapnarn
3axinni Kapnarun

Baytpimni @  3axiani Pymyncbki ropn

Jopmimal B TpauciieBaHcbKe ILIATO
Cxinni Kapnaru -

BuyTpimni v [ Cepocpki Kapnarn

nepesaJy o nepesany Ilpegan y PymyHii Ta
BepxiB'iB piuku [Iparosa.

Ha Tteputopii Iosbmi i CiaoBauuuHuU
no Cxiguux Kapnat nHanexxaTb Husbki a6o

Puc. 3. YmouHena cyuacHa cxema ¢izuxo-zeozpagdiunozo patioHy8aHHs

Kapnamcbkoi zipcokoi kpainu /

Fig. 3. Refined modern scheme of the physical and geographical zoning

of the Carpathian mountain region
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[Ipu ¢isuko-reorpadiyHoMy paloHyBaHHI [0 KM, a 3akapnaTcbkoi HU30BUHU - 2280 KB. KM [2]
YkpaiHcbkux KaprnaT BKJIIOYAlOTh ABi NpuUJeri piB- (puc. 5).
HMHY, sIKi 32 CBOE reoJsIoTi4HO0 6y/10BOI0 Ta PO3BUT- Ockinbku YkpaiHcbKi KapnaTu oXomooTb 4acTH-
KOM TiCHO B3a€EMOTNOB’sA3aHi i3 ripcbkMMHU crnopyza- HU SIK TeKTOHiuHoro mnosicy 3oBHilHIX (PaimoBux)
mu Kapmnart. [lnoma IlepepkapnaTcbkoi BUCOYUHU Y Kapmar Tak i nosacy BryTpimnix Kapnat, To y ix ck/a-
Mexkax TepuTopii Ykpainu 3aiimae miomyy 12936 kB. Jli € YaCTUHU [ABOX MiJNpPOoBiHIiN - 30BHilHIX CXigHUX

Puc. 4. Po3nodin mepumopiti 3atinsimux gipcbkumu cnopydamu Kapnam
Y Kpainax peziony /
Fig. 4. Distribution of areas occupied by the mountain structures
of the Carpathians in the countries of the region

5

[ ] Mepenxapnarceka nepearipua pucoumna  Obaacti 3opnimnix Cxinnnx Kapmar

Obaacri 3oprimuix Cxizanx Kapnar I MapMapochKOro MacuBy
B 3osmimusdmimoni Kaprnarm [ 3aKapIaTCHKOro HH3LKOTIP s
] Bonomineao-Bepxopunceki Kapnarn [ 3akapnarchbka HH30BHHHA
B Ilonounncsxo-Yoproriperki Kapnarn 7] Mema minnponinmiii

Puc. 5. Ymounena cxema gizuko-zeoepagiunozo pationy8aHHs
Ykpaincokux Kapnam /
Fig. 5. Refined scheme of the physical and geographical zoning
of the Ukrainian Carpathians

Kapmar i BayTpimnix Cxigaux Kapnat. I3 cemu
NPUPOJHUX 06JIacTel, AKi BxKe TPU UBeEPTi cTo-
JITTS TpajuLilHO BUJIIIAIOTH NpU reomopdo-
JloriyHoMy 4u isnko-reorpadivHoMy paloHY-
BaHHI YkpaiHcbkux Kapnat, Tpu BigHOCATBCA
Jlo 3oBHimHboro (PsimoBoro) TeKTOHIYHOIO
M05ICY, @ OTKe, 1 mignpoBiHLil 30BHIHIX CXigHUX
Kapmar, i Tpu go BayTtpimnix Cxignux Kapnat.
PosmexoBye nifnposiHLii 30Ha 3akapnaTcbKOro
rIM6MHHOro possoMy [4]. IlepeskapnaTcbka
BUCOYMHA, sIKa € CbOMOIO NPUPOAHOI ob6Jac-
TI0 YKpaiHCbKUX Kaprat, B OCHOBI fIKOI JIEXKUTb
[lepeskapnaTCbKUil KpaHOBHUHW TpPOTHH, He
Mae ¢uimoBoi 6yZ0BH, a TOMy 6e3nocepeHbO
He BKJIYAETbCA A0 MNignpoBiHLil 30BHILIHIX
CxigHux Kapnat.

[llo6 ysroautu d¢isuko-reorpadiuyne pa-
MoHyBaHHs1 YkpaiHcbkux Kapmat i3 posmex-
yBaHHSIM TeKTOHIYHUX nofdAciB KapnaTcbkoi
ripcbkoi KpaiHU HaMu OyJ0 BKJIIOUEHO /0 00-
JlacTi 3akapnaTcbKOro HU3bKOTIp'st YT0JIbCbKO-
[llupokoIy>kaHCbKUM MacuB, B OCHOBi SIKOTO
JiexkaTb 30HU [leHIHCbKMX Ta MapMapocbKuX
ckesb (cTpiMuakiB) i3 NpUJIErIUMU BY3bKUMU
cMyraMu QJIILIOBUX YTBOPEHb, sKi cpopmMyBa-
JIMCS Y 30HI 3aKapnaTCcbKOro INIMOMHHOIO po3-
oMy [2, 5]. Takoxx 6ysa po3BUHYTa ifjess BUA-
JIeHHs1 y Mexax reomopdoJsioriyHux ob6sactent
nigobsactel, sika OyJa 3anoyaTKoOBaHa e y
paloHyBaHHAX KiHLA 40-x pokiB XX cTosiTTA
[11], a noTimM nposoBxkeHa reoMopdosioraMu y
90-x poKax LbOro 2 CTOJITTA Ta NepLIUX Jecs-
Tupivusx XXI cronitTa [8, 13, 14]. Y3arasibHeHa
cxeMa disuko-reorpadiyHoro paloHyBaHHS
Ykpaincekux KapnaT 0 TaKCOHOMIYHOTO piBHA
nifo6JsacTelt Ha TenepiliHii yac HabpaJia Tako-
ro BUIVISIZY, IK Bijo6paxkeHo Ha puc. 6 [1, 3].

®izuko-reorpadpiuHa o6Js1acTb
Ilepedkapnamcekoi neped2ipHoi euco4uHu,
sIKa NPOCTATA€TbCA MiXK 30BHIIIHIMU Xpe6TaMU
Kapmat 1 mniBJeHHO-3aXiJHOWO  OKpaiHOMO
[Toainbcbkoi BUCOYHUHH, chopmyBasacs
Ha [lepeskapnaTcbKOMY nepejripHomMmy
KpalloBOMy mporuHi. /Jlnsg  30BHIIIHBOTO
Kpato Liel o6JiacTi XapakTepHa BUIOJIOXKeEHA
MOBepxHs, fAKa cPopMOBaHA  HHU3BKUMU
piYKOBUMM Ha/3all/laBHUMU TepacaMu. Ha
MeXHUpiyusax JIOMiHye Tps0BO-rOpOUCTUI
pesbed BHUCOYMH, BUCOTH SKHUX 3POCTAIOTH i3
HabJIMXXeHHAM [0 Tip.

Yactuny IlepejkapnaTcbKoi — BUCOYMHH,
1o 3aliMae npocTip BiAg KopAoHy 3 llosbiero
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no pycaa CBidui 3 abCOJIOTHUMM BHCOTAaMHM, 10
Lyxe pigko mnepeBuilyioTb 500 M, BifHOCATBH [0
nigo6sacti IIpubeckudcvkozo Ilepedkapnammsi.
[igo6sacti lpuropraHcekozo (Mixk CBiveto i JI1oukomw)
Ta [lokymcwbko-BykosuHcoko Ilepedkapnamms  (Mix
JItoukol Ta  YKPaiHCbKO-PYMYHCBKUM  KOPJOHOM)
XapaKTepU3YITbCs iICHYBaHHAM Y iX Meax rop6oripHux
JIOKaJIbHUX BUCOYMH i3 abCOJIOTHUMHM BHCOTaMHU [0
600 M i Buuie. HaliBumum cepes Hux € MaijaHcbKe
rop6orip’a y cksazi [lpuroprancekoro [lepekapnatTs -
ropa Kiuga (855 m).

Y Mexax yacTvHM Kapnar, sika HaJeXuTb [0 Hij-
npoBiHLii 3oBHimHIX Cxiguux Kapmat, mo cdop-
MoBaHi Ha uimoBiit ocHOBi, ykpaiHCbKi reorpa-
éu BuAingwTb Tpu ¢i3uko-reorpadiyHi 06saCTi.
3 IlepeAkapnaTCbKOK BUCOYMHOI MeXye 006J1acTb
30BHIIIHIN Kpall TekToHiuHOro mosicy ®uimoBux
Kapnar, a came Cku6oBa 30Ha, a TaK0XX aHTUKJIiHaJIb-
Hi ckyaakd bopuciaBcbko-IIoKyTCbKOTO MOKPHUBY
BuyTpimHboi 30HM [lepejkapnaTcbKoro KpanoBo-
ro NpOTUHY, AKi MaloTb ¢uimioBy ocHOBY. ToMy HasBa
3oBHimHbodimIOBI KapnaTu € 1ijikoM JioriyHO0 Ha3-
BOM0 A1 1i€l ¢pizuko-reorpacdiyHoi o6acti. [liBHiYHO-
3axiZHy 11 YaCTHHY, 1[0 PO3TalllOBaHA MDX JiepKaBHUM
KopJZloHOM i pyciiom Misyuku (s1iBa mpuTtoka CBiui), Bif-
HOCATb [J10 migo6uacti YkpaiHcokux CxioHux Beckudis.
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Jlna Hel € xapaKTepHUMHU BiJJHOCHO HEBHCOKI cepej-
HboTipHi xpe6Tu 3 Bucoramu 800-1200 M Haz piBHEM
MoOps, NOIIMPeHHsI CKeJb-ocTaHLiB. HaliBuiia cepef,
6eCcKH/ICbKUX BePIIMH B YKkpaiHi ropa Marypa - 1363 M.
Ha miBgeHHui cxif Bij moauHu piku MisyHKU B
o6usiacti 3oBHimHbOGIIMIOBUX KapmaT mnpocTariucs
xpe6tu Ckubosux lopran. BOHU NMepeTUHAKTL CMYTO0
mupuHow 35-40 kM Teuito [IpyTa, a gani nomMiTHO 3BY-
)ytoThcs. [1o fonui Akpu (s1iBa npuToka JII0oUKH) BOHU
BXXe MeXYITb i3 xpebTaMu [lokyTcbKko-ByKOBUHCBKUX
Kapnat. Toprancbkuii xpe6etr Irpenp i3 gBoMa mapa-
JIeIbHUMU XpebGTaMU YTBOPIOIOTb HaMOi/NbIl 3By:xe-
Hy 4acTMHy 3amnpyTchbKux [OpraH, sika ONYCKAaeThCs
Jo BykiBenbkoro nepesasy, JOJHUHU NOTOKY BykBellb
Ta YopHoro Yepemoury. AGCO/IOTHI BUCOTH GaraThbox
xpe6Tis Ckub60BHx [opran nepesuyots 1500-1700 m.
3a3Buyail BOHU MAKOTh JOCUTb rocTpi rpebeHi, KoHiUHI
BEPIIMHU Ta CTPIMKi cXuiy, siki BcTesieHi KaM'STHUMU
po3cunaMu rpy6oyJ1aMKOBUX CBIT/JIO-CipHUX MiCKOBUKIB.
Topa Cuyusist Benuka (1836 M) € HallBUI1I010 BEPLIMHOO
Cxu6oBux [opran i Bciei ¢pisuko-reorpadiunoi o6aacTi
3oBHimHbO G TiIOBUX Kapmart.
Ilokymcbko-BykosuHcbki Kapnamu npocTAraroTbCst
xpebTaMu MiBJeHHO-CXiAHOT0 HANpsAMY Bif JAoJuH pi-
4ok Akpy, JItouky, BykiBenjbkoro nepeBasny, o4HOWMEH-
HOr0 [IOTOKY Ta BiATUHKY A0MHU YopHOoro Yepemoiuy
10 KOpZoHY 3 PyMyHie€lo, IKUM NpPOXOAUTHL Tedi€ro

Mexa Mk KapnaTcbKoto ripcbkoto Ta
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HU3bKOrip'A; 2.1.2. YronbcbKo-ConoTBUHCbKe
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(2.2.1. PaxiBcbKi ropu;
2.2.2. YMBUMHCBKI ropm)

2.3. 3axapnaTcbKa piBHHHHa
(2.3.1. Yrpaincbka
3aKapnatcbka piBHMHHa)
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Puc. 6. Y3azanvHeHa cxema izuko-eeozpagdiuHozo paiioHysanHs Ykpaincobkux Kapnam do makcoHomiuHo20 pieHs nido6aacmetl /
Fig. 6. Generalized scheme of the physical and geographical zoning of the Ukrainian Carpathians down to the taxonomic level of subregions
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piuku CyyaBa. /IBa HaliBUllle MiAHATI macMa XpeOTiB
[TokyTcbko-BykoBuHCcbKkHUX Kapna MaroTb B OCHOBI /JBi
TeKTOoHiuHi cku6u Cku60B0i30HU. KOpoTKi, 3/1e6i/1b1110-
o HU3bKOTipHi Xpe6TH 30BHIUIHBLOTO Kpato ¢pisuKo-re-
orpadiuyHoi mifo6sacTi yTBOpeHi aHTUK/IIHAJIBHUMU
ckJafKaMu BayTpimHbol 30HU [lepegkaprnaTcbKoro
KpaloBOro MNpOruHy. AGCOJIIOTHI BHUCOTH iX 3a3BU-
yail crtaHoBaATh 800-1000 M. Hlupoko mouvpeHi y
Mexax Bciel migo6JiacTi MaJlbOBHMYI CKeJIbHI OCTaH-
ui. HaiiBuma Touka ycix [loKyTcbko-ByKOBHUHCBKHX
Kapmnar ropa Jlyurys mae Bucoty 1377 M.

0O6.1acmb BododinvHo-BepxosuHcbkux Kapnam
OXOILJIIOE LIeHTpa/IbHy 3HW)KeHYy 4acTuHy PuimoBoro
TEeKTOHIYHOTO MosACy y Mexax YkpaiHcbkux Kapmnar.
B ocHoBi ix JexuThb LleHTpasbHa CHHKJIIHaJbHA
(KpocHeHcbKa) TeKTOHIYHA 30Ha, KA CKJIaJleHa MeHII
U{IBHUMMU IJIaCTaMU JPiOHOPUTMIUHOTO MilllaHO-T/IH-
Hucrtoro ¢uinty. lle 3yMoBUIIO JOMiHyBaHHS, 0COGJIMBO
y MiBHIYHO-3axiAHiN Ta 3BYXKeHi NMiBAEHHO-CXiIHi} Ya-
cTuHax ¢i3uko-reorpadiyHoi 06Js1acTi, HUI3bKOTipHOIO
pesibedy 3 aGCONIOTHUMU BUCOTaMU xpeOTiB Ao 700-
900 M. TinbkK y LeHTpasbHI YyacThHI KpocHeHCcbKOL
30HH, KA 3a3Ha/Ia 3HAYHUX MiAHATH Ta CKJIaJeHa Bij-
HOCHO TBEPAUMHU MiCKOBUKAMHU, CGOPMYBaIUCS TipChKi
xpe6TH 3 BucotaMu Jio 1700 M i 6inbie.

HasBa BogozinbHo-BepxoBuHchbki KapnaTtu nos’si-
3aHa 3 THUM, L0 TYT NPOXOAUTH Oijibllla YacTHHA
KapnaTcbkoro rosioBHOro BOJOAiNY, SIKUH pO3Ainse
ripcbKy cucteMy Kapnat Ha iBa MaKpOCXUJIU. Y MexKax
Ykpaincekux KapmaT - 1e miBHiYHO-CXifHUH MaKpo-
CXWJI, 3 IKOT'0 BOJIU CTiKalOTh /10 piuok Bo#o0360py CsHy,
[Juictpa, [Ipyta Ta CipeTy. YBech niBAeHHO-3axiHUMN
MaKpOCXWJ YKpalHCbKUX KapnaT HaneXuTb L0 BOJO-
360py piuku Tucu.

[llupoka cMyra HU3bKOTIp's Ha MiBHiYHOMY 3axofi
HaJIeXKUTb J10 mifo6sacTi CsaHcbko-Piybkoi Bepxo8uHu.
OcbOBOO YaCTUHOIO Ii IPOCTATraeThbCst BepxoBUHCbKUI
BOJIOAIIbHUM XpebeT i3 BepliMHaMy abCoIOTHOK BU-
cototo 1300-1400 m (ropa Iliky# - 1408 M € HaliBUI1I010
BepuIMHow JIbBiBCcbKOI 06J1acTi). Ha 3HMXeHUX BiATUH-
Kax xpe06Ta 06JlaliToOBaHi aBTOMOGIIbHI Ta mimoxigHi
nepeBasid. Bix TopyHcbKkoro mepeBasy 6ins1 BepxiB'iB
piuku Mi3yHku Ta Piku 0 ICMHCBKOI yJI0OTOBUHU LIU-
POKOI0 CMYTOI0 MNPOCTATaeTbcs isnko-reorpadpiyHa
nigo6sacts [IpugododinbHux abo BHympiwHix Topran.
BinbiiicTe xpebTiB mifo6JacTi € cepefHbOTipHUMU
3 Bucotamu noHaj, 1500-1700 m. TyT po3ramioBaHa i
HalBU1Ia BepllIKHa yci€el ripcbkoi o6s1acTi BogoninbHo-
BepxoBuHchkux Kapnat ropa bpatkiBcbka (1788 m).

[IpocTip, akuit 3aiiHATUN U3bkorip’am (700-950 M)
o o6uABa 60KU Big xpe6Ta bpaTkiBcbKoi i ax A0 Teyil
piukn CydaBa Ha yKpalHCbKO-PYMYHCbKOMY KOPZOHI,
BKJIIOUAIOTh /10 mifob6saacti bucmpuye-Censmucbkozo
HU3bKorip’s. HaliBULo10 TyT € BepuinHa ropu Jlosra
(1371 M) B okoULAX KypopTy BykoBesb.

IosnoHuHcbko-YopHozipcvki Kapnamu cdopmyBa-
JIUCS Ha Bifknagax BHyTpinmiHbodIiI0BOI 30HU TEKTO-
HiuHoro noscy 3oBHiwHix Kapnat. MacuBu noeAHy0TH
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XpeOTH, sKi po3MilleHi MiX TJIMO6OKUMHU [OJUHAMHU
Hal6inbmux nputok Tucu Ta [IpyTa. Tak, [los10HUHCbKA
disuko-reorpadiuna mifo6s1acTh, siIKa po3TallloBaHA
Mixk posuHamu [Ipyta Ta TepecBu, 06’€iHYE XpeOTU
TPpbOX ripcbKux MacuBiB: [losioHuHM PiBHOI, [los10HMHA
Bop:xkaBu Ta IlosionuHa KpacHoi. HaliBuIow 3 HUX €
[TononuHa Bopxkasa 3 BepmuHoto Ctiit (1681 M), ska
po3MimeHa Mix fosuHaMu Jlatopui ta Piku. [IpocTip
Mixk p. TepecBow (Bogo36ip Tucu) Ta p. YopHuUii
Yepemoru (Bozo36ip IIpyTa), Horo JiiBOI0 MIPUTOKOIO —
notokoM JlobpuH, 3aliMae Ceudoseybko-YopHozipcbka
nifo6s1acTe. BoHa xapakTepH3yeThcs He TiJIbKU HalBU-
IIMMHY BUCOTAMHU BePILHH, aJle INUPOKUM MOLIMPEHHAM
JlaBHIX JIbOJIOBUKOBUX $OpPM pesbedy — KapiB, Tporo-
BUX [I0JIUH, MOpeHHUX rop6iB. JosuHa YopHoi Tucu
pO34JIeHOBYE Nifl06JacTh Ha JiBa MacuBU - CBUJIBIA
i YopHoropu. Cepen, ABOTUCAYHUKIB YOPHOTIpCHKOTO
MacuBy HaliBuIlow € ropa ['oBepsaa (2061 m). 3Ha4HO
HWX4YUMHU Bif CBUOBeLbKO-HYopHOTipchKol mijjo6.1ac-
Ti € xpebTu [puHsscbko-Anosuuopcvkoi nidobaacmi
[TononuHcbko-YopHoripcbkux Kapmnat, siki 3aliMaloThb
npoctip Mix gBoMa Yepemowamu (ropu ['punsABH)
Ta Binum Yepemomem i Butokamu CyyaBu (ropu
fAnoBudopu). MacuBU XapaKTepHU3YITbCS BHJIOBXe-
HHUMHU 3BUBUCTUMU IacMaMH XpeO6TiB, 1110 MaloTb abco-
JoTHI BucoTH A0 1600 M. HaliBuile nifjiliMaeTbcs Bep-
muHa [lorpe6uHa - 1605 M y ropax 'punsiBU. ¥ ropax
fnoBuyopu ropa fAApoBulis 3 Bucotow 1574 M € HailBU-
11010 TOYKOI0 YepHiBelbKoi 06/1aCTi.

Jlo disuko-reorpadiunoi niznposiniii BHyTpimHix
Cxignux Kapnat y Mmexax YkpaiHU Ha/IeX)KUTb 06J1aCTh
MapmapocvKkozo kpucmasjaiyHo20 Macuay, 6ibIIicTh
TepuTOPil KO0l po3MiljeHa B PymyHil. ¥ Mexi Ykpainu
BOHA 3ax0/UTh JiBOMa pparMeHTaMu PaxiBcbKHMM Ta
YMBYMHCBKMMHU ropaMy, IKi y CBOIO Yepry Mo>kHa BBa-
»)KaTU YaCTUHAMHU [ABOX Mifjo6sactei. Paxiecvbki 2opu
a6o I'yuynbcbki Anbnu po3MilleHi Ha cxif Big goiuHU
piuku Ulonypkwu i Ha miBJeHb Bij NiBAEHHUX BiArasy-
»keHb Xpe6TiB CBUAiBLA Ta YopHoropu. HaiiBuomw y
PaxiBCbKMX Tropax € CKeJssCTa, 3 BeJUKHMU JaBHIMHU
JIbOJJOBUKOBUMH KapaMH Ha MiBHIYHOMY CXUJIi BepLIU-
Ha [lin IBan Mapmapocbkuit (1938 m).

Ha nmiBaeHHu#i cxig Big nmotoky /Jo6puH y BepXiB'i
YepeMoluy npocTAraucsa YusuuHcoKi 2opu, sKi € 4acTH-
Holo JipyToi nifjo61acti MapMapocbKoro KpuctaaiyHo-
ro macuBy. KynoJsionozni6Hi ckesisicTi BepliMHU nifjHiMa-
10Tbcs TYT A0 1700 M Haf piBHeM Mops i 6isibiue. Cepen,
HalBUILMX — KOHYC JJ@aBHbOI'O 3racjoro ByJKaHy ropa
YuByuH (1766 M) Ta BcissHa HEBEJIUKUMU CKEJIbHUMU
OCTAaHLAMHU i3 KOHIJIOMepaTiB BepuirMHa [Hataca -
1767 M. HeBesinukuii ManboBHUUUHN GparMeHT YUBUUH
po3minieHui Mixk Tedisimu Capatu Ta [lepkanaby - Bu-
TokiB bisioro Yepemomy.

Jpyra o¢isuko-reorpadiuHa 06s1acTh NiJNpPOBiH-
uii BHyTpimHix CxigHux KapnaTt y mexax Ykpainu
Ha3BaHO J3akapnamcbKuM HuUu3bkozip’am. BoHo
OXOILJIIOE JIBi NMPUHLMIIOBO BiAMiHHI 3a 6yJ0BOIO mi-
Jobsacti - Bueopaam-I'ymuHcbke 8y/aKaHIYHe HU3b-
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Kozip’st Ta CKJIaZyacTe COJIIHO-KYTOJibHe Y20.1bCbKo-
ConomeuHcbke Husbkoeip’s. Jlo ckJaajy Tepiuoro
BKJ/II0Yal0Tb BuropsaT-I'yTUHCBbKe ByJKaHi4YHe MacMo
Ta Bbepesne-J/lunuaHcbKy (Typ’siHCbKY) MiXTripHY g0-
JIUHY. Y reoJIOTIYHOMY BiJJHOLIEHHI MDXripHa Jo/MHa
BiAnoBiflae 30HI 3akapnaTchbKOro MIMOWHHOTO pO3-
soMy. BysnkaHiyHe macMo JoJIMHaMU pidyoK po3JijlieHe
Ha TripcbKi MacHBY, 10 MalOTh BJIACHI Ha3BU. Y MacHUBI
Benukuit /[lin po3minjena BepirHa Byxopa (1086 m),
sIKa € HalBU1010 y nifo6.1acTi BuropsaaT-I'yTuHCbKOTrO
HU3BKOTIpP'AL.

[ligo6sacte  Yzosbcbko-Cos0mEUHCbKE — HU3LKO-
2ip’s 3aiimae npoctip Mix gosuHor Tucu Ha miBAHI
Ta xpeb6TamMu MacuBy CBUJOBellb i 3axifHol okpai-
HU MapMapocCbKOro KpHUCTaJiYHOTO Ha MNiBHOYI, MiX
noyvHow Piky Ha 3axoji Ta HIDKHBOIO Tediero KicBu
(KociBcbkoi) Ha cxozi. B ocHOBI HU3BKOTip'sl JIEXHUTH
CoJIOTBUHCBKA TeKTOHIYHA 3anajiHa 3aKapnaTCbKOro
KpaloBOro NPOTHMHY, a NiBHiYHOi OKpaiHM - 30HaA
Mapmapocbkux Ta [leHiHCBKHUX CcTpiMYakiB. 3anajuHa
CKJIaZileHa TOPIBHAHO MOJIOAUMH, BUHECEHUMH 3 Tip
Bifik/aziaMy, siKi 6yJd 3iM’Ti y KiH1li HEOT€HYy B HEBUCO-
Ki aHTUKJIiHa/IbHI cknagkuy. [logekyu BOHU [JONIOBHEHI
COJITHUMU KymnoJiaMU. BiibIicTh XpeOTiB HU3bKOTIP'a y
MiBAEHHIN YacTUHI MaloTbh BUCOTH A0 500 M, a g0 miB-
HIYHOro Kpaw abCoJII0THI BUCOTH 3pocTaioTh A0 800
M i Ginbiie. HaliBuija BepuinHa ¢isuko-reorpadiyHoi
nifo6sacTi Ta ¥ ychboro 3akapnaTcbKOro HU3bKOTIp's
Yroabcebka [lnema (1096 M) 3HaX0AUTbCSA HA aHTUKJII-
HaslbHiM ckiafi 300U [leHiHCBKUX cTpiMyakiB. [lis pe-
nbedy Li€l 30HU XapaKTepHi BalHAKOBI CKeJsli-ocTaHILj,
KapCTOBI [le4epH, ypBUILA i3 KOHIJIOMepaTiB.

disuko-reorpadiyHa obsactb 3akapnamcovkoi
pi6HUHU o0MexXeHa 3 MiBHOYI Ta cxomy mepej-
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rip’amu BuropsaaT-I'yTUHCBKOTrO ByJIKaHiYHOrO Iac-
Ma. CdopMyBasiacs piBHMHA, B OCHOBHOMY, ¥ MeXax
Yon-MykauiBCbKOI TEKTOHIYHOI 3amaJWHH, fKa €
YAaCTHHOI 3aKaplnaTCbKOTO KpahHoBOTO IPOTUHY.
Y niBaeHHO-3axiHI 4YacTUHI HWU30BUHU BUJIJA-
€Tbcs ropcToBe BeperiBcbke rop6orip’s 3 Bepuiu-
Hio Kyknsa (367 M), ika € HalBUILOI0 TOYKOIO YCiel
¢disuko-reorpadiuHoi ob6sacti 3akapmnaTcbkoi piB-
HUHHU. [liBHiYHilIe ropb6orip’a npocTaraeTbes rpsaja
yTBOpeHa KOHYCaMHU [IOXOBAaHUX MiJl 0CaJlOBUMH BiJi-
KJIaZlaMHu 3racjuxX BYJIKaHIB, cepeJ, KUX 0COOJIMBO
BU/I/IIETBCS KOHycomno/i6Ha BepuirHa [llanancbkui
FenbMenp BUcoTow 364 M [16]. Binbuicte npo-
CTOpy fBJIsIE CcO6OI0 TepacoBaHy IIJIOCKYy piBHU-
Hy, TOBepXHfA AKOI NOCTYNOBO 3HWXYETbCA BiJ
nepeArip’s,, Je aOGCOJIOTHI BMCOTH CTaHOBJATH
116-120 M, pgo ponuHu piyku Tucu (105 M 6ing
M. Yon). [i me HasuBawTb [IPUTHCEHCHKOIO
HU30BUHOIO.

BucHoBKMU. Ha 0CHOBI NOpPiBHAJIBHOTO aHaJi3y iH-
dopmMaliii i3 ApyKoBaHUX HAYKOBUX Ipallb, KApTorpa-
biuHUX mKepeJ1, cyYacHUX NOBiKOBUX iHTEpHET-pe-
CYpCIB, pe3yJIbTaTiB BJACHUX [10JbOBUX JOC/I>)KEHb,
y3arajbHeHO Ta 0XapaKTepHU30BaHO Y AOCTYIHIMN /14
BUHTe iB reorpadii 3aksajiB 3arajibHOI cepeHbOI
ocBiTH ¢opmMmi BimoMocTi mpo TekTOHiYHi Ta reodi-
3U4HI npouecy Ha npoctopi KapnaTcekoro periony,
nigxoAu 0 TeKTOoHiYHOro Ta ¢i3uko reorpadiyHo-
ro pailoHyBaHHs yciei KapnaTcbkoi ripcbkoi kpaiHu
Ta Il YaCTUHU y MeXXax TepUTopil Hallol AeprKaBU.
BBakaeMo 3a JoljisibHe, W06 Li HigXOAM 3HaAMII-
JIM CBOE BiJloOpa)keHHs y MiJIpydyHHUKaAx Ta aTsacax
3 reorpadili aaa 3akjgafiB 3arajabHoOi cepeHbOI
OCBITH.
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FOR GEOGRAPHY TEACHERS ABOUT THE CARPATHIAN MOUNTAIN REGION, THE UKRAINIAN
CARPATHIANS, AND MODERN APPROACHES TO THEIR REGIONALISATION

The aim of this article is to characterise modern ideas about tectonic as well as physical and geographical regionalisation
of the Carpathian mountain range and its part, located within the territory of our state, in a form accessible to geography
teachers and students of secondary education institutions.

The main material. As a result of the conducted research, it is convincingly demonstrated which modern geological
research data on the tectonic structure and geological history of the Carpathian mountain range have served as the basis for
clarifying the scheme of its physical and geographical zoning, which is widespread in modern reference sources. The main
elements of the novelty in zoning, which have not received due attention in the scientific works of Ukrainian geographers,
include the attribution of the Serbian Carpathians to the Carpathian mountain range and the division of the physical and
geographical province of the Western Carpathians into the Outer Western Carpathians and the Inner Western Carpathians,
and the Eastern Carpathians — into the Outer Eastern Carpathians and the Inner Eastern Carpathians. Since the Ukrainian
Carpathians include only the part of the physical and geographical province of the Eastern Carpathians that is limited by
the modern state borders of Ukraine, the renewal of approaches to zoning should also be reflected in the regionalisation of
this part of the mountain range. The article describes the author’s revised scheme of the physical and geographical zoning
of the Ukrainian Carpathians, which is substantiated by the results of long-term research and published in the materials of
scientific and practical conferences, professional periodicals, and monographs.

Conclusions and further research. Familiarising geography teachers with modern ideas about the criteria and
peculiarities of regionalisation of the Carpathian mountain range in a specialised periodical is extremely important for the
growth of their professional competence and motivation for research.

Keywords: information and communication competence, reliable sources of additional information, modern ideas about
the tectonics of the Carpathian mountain range, taxonomic zoning units, modern schemes of physical and geographical
zoning of the Carpathians.
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Bnaus npupoaHux pakTopis Ha TOUHICTb KapTorpadivHoi Bi3yanisauii
NPOCTOPOBO-4YaCOBUX CTPYKTYP aBTOMObiNbHUX WwAsaXiB YKpaiHu

Mera cTaTTi — NpoaHani3yBaT BMN/IMB OCHOBHUX NMPUPOAHMX GaKTOpIB, penbedy MiCLLEBOCTI, FiAPONOTIYHUX YMOB, K-
MaTUYHUX (MOTOAHMX) ABMLLY Ta POCMHHOMO MOKPMBY, Ha TOYHICTb KapTorpadiyHoi Bisyanisalji aBTOMOBINbHMX WAAXiB
YKpaiHu.

OcHOBHMIA maTepian. MoHATTA TOYHOCTI KapTorpadiyHoi Bi3yanisaLlii po3ria4aeTbea B LUIMPOKOMY CNEKTPI GaKTOpiB — He
/e K reOMeTPMUYHA TOYHICTb Bi3yasisaLii, ane i AK NOBHOTA, CBOEYACHICTb/ONepaTMBHICTb | AOCTOBIPHICTL iHGOpPMaLi.
B cTaTTi NpoBeAEeHO NOPIBHAMIbHMI aHaNi3 3MICTY | YMOBHUX NO3HAYeHb aBTOMODINbHUX LUAAXIB 33 HOPMATUBHUMM LOKY-
MeHTamu €sponu, CLUA, KaHaau i YkpaiHu. BctaHoBEHO, WO 306parKyBasibHi 3aC00M Ha KapTax Pi3HMX KpaiH CXOXi Mix
coboto, nerko nianatoTbcs igeHTMIKaLi i cxoxi 3a napameTpamu. BogHouac BUABNEHO, WO HE TifbKM HA TPAAMLINHKX, A
1 Ha eNeKTPOHHMX HaBiraLiiHWX KapTax aBTOMOBINIbHUX AOPIr NpeacTaBaeHnx cepsicamu Google Maps Ta OpenStreetMap
BiACYTHA iHbOpMaLis Npo npupoaHi naHawadT i ix cknagosi (penbed, rigporpadiyHi yMmoBM, POCAMHHICTD), @ TAKOXK NPO
NOroAHO-KNIMaTUYHI YMOBM, AKi MatoTb He3nocepeaHilti BNIMB Ha TOYHICTb KapTorpadiuHoi Bisyanisauii. Ha3BaHO OCHOBHI
napameTpu, AKi Cnig BPaxoByBaTV NPU CTBOPEHHI HaBiraLiMHMX KapT i KapT aBTOLAAXIB B YKpaiHi.

BucHoBku. MpoBeseHe fOCNIAKEHHA A03BONAE 3pOOUTU HACTYMHI BUCHOBKM: - MOHATTA TOYHOCTi KapT 3HAYHO LWKpLUe
MOHATTA TeOMETPUYHOI TOYHOCTI; - NPUPOAHI daKTopm (penbed, rigporpadisa, NOrogHO-KAIMATUYHI YMOBM, POCAUHHICTb)
CYTTEBO BM/IMBAOTb Ha MOKA3HWUKM iHOOPMATMBHOCTI KapT aBTOMOBINbHUX LUNAXIB; - B HaBiraLLiiHUX eNEKTPOHHMX cepBicax
HeobxigHo nogasatu wapu 3D penbedy, onepaTmeHy iHGOPMAaLLiHO NPO AMHAMIYHI FigPONOTIUHI yMOBM, Hebe3neyHi NoroaHi
YMOBMU, @ TaKOXK NPO AINAHKM AOPIr 3 POCAMHHICTIO, WO NepeKpUBaE BUAMMICTb JOPOTK; - NOTPIbEH HayKOBO 06r'pyHTOBA-
HUWIA CTaHAAPT (HacTaHOBM, IHCTPYKLT), WO BU3HAYATUMYTb, AKi came NPUPOAHI AaHi NOBUHHI BYTM NPUCYTHI Ha enekTpo-
HHMX KapTax [Opir i 3 AKOK NepioANYHICTIO MatoTb OHOB/IIOBATUCA Lii AaHi.

KniouoBi cnoBa: asmomobinbHi wiasaxu, moyHicme Kapm, KapmozpagpidHa ei3yaniayis, npupooHi pakmopu, niomo-
N7eHHs, Na800KU, 2i0pomemeoposo2iyHi ymosu, Hebe3neyHi mo2o0Hi ymosu, npupooHi AGHOWAGMU, POCAUHHICMb, YMO8-
Hi 3HaKu, nezeHOU Kapm, Google Maps, OpenStreetMap.

Ak uuryBatu: NMepecagpko B., Amutpukos O., Ecinos A. Bnavs npuposHUxX GaKkTopiB Ha TOYHICTb KapTorpadiyHoi Biyanisaw,ii NpocTopoBo-4acoBKX CTPYKTYp aBTOMOGiNb-
HUX WAAXiB YKpaiHu. [Tpobaemu 6e3nepepsHoi eeoepacpiyHoi oceimu i kKapmozpadpii. 2025. Bun. 41. C. 27-34. https://doi.org/10.26565/2075-1893-2025-41-03

In cites: Peresadko, V., Dmytrykov, O., Yesipov, A. (2025). Influence of natural factors on the accuracy of cartographic visualization of space-time structures of automobile
roads of Ukraine. The problems of continuous geographical education and cartography, (41), 27-34. https://doi.org/10.26565/2075-1893-2025-41-03 (in Ukrainian)
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Beryn. CyvyacHi KapTu aBTOMOGIJIbHUX IIJISIXiB MaJio
YUM BiJPi3HAIOTHCA BiJ, KapT AeCATU-ABaAUATH pidyHOI
JlaBHOCTi. YMOBHi 3Hakd (aKTUYHO 3a/IUIINIUCA Ge3
3MiH i 3/1e6i/ibLIOTO BiZ0OpaKaOTh XapaKTePUCTUKU
HaNnpsMKy, JOBXHUHM, IMHUPUHH, MOKPUTTA i Kaacudi-
Kalito goporu. TpaguLiiiHO BBaXKAETHCH, 1110 OCKIJIbKU
JlOporyd Ha KapTax MOoKa3ylTb JiHIMHKUMU YMOBHUMU
3HaKaMH, TO JOBXHUHY JOPOTH MOXHA BUMIPATH 1 14
BeJIMYMHA € MaclITaOHUM 3HAKOM, a IIMPUHA JJPOTH Tle-
pe/laeThcsl Mo3aMacliTabHUM 3HAaKOM. AJle Iie He 30BCiM
TaK 1 J0BXXUHA OPOT'Y, TOYHIlIe il TOpU30HTa/IbHE IIPOo-
KJIaJIeHHs, K [T0Ka3aJIy Hallli JOC/IipKeHHs, He 3aBX /U
BianoBigae peanbHuM posmipam [3]. Tomy kosu MoBa
WJle IpO LUISAXU CHOJIyYeHHs], 30KpeMa aBTOMOOi/NbHI
Jlopory, 0oco6JIMBO TOCTPO BUCTYIA€E MUTAHHSA TOYHOC-
Ti kapTorpacdiyHoi Bisyasizauii. [ MoBa He TibKU Mpo
reoMeTPUYHY TOYHICTb, @ ¥ MPO TOYHICTb i MOBHOTY
Bifo6pakeHHs iHdopMmaliii npo ymoBu pyxy. Kinacuuni
kaptorpadiyHi maatdopmu Ha kwtaiat Google Maps
yu OpenStreetMap Hapasi He BpaxOBYHOTb y HOBHil
Mipi npupoAHi paKTopy, 1[0 BIUIMBAKOThL Ha Aoporu. Lie
03Hayag, 110 iHdpopMallis npo norofHi yMoBH, pesbed,
rigporpacdito, pocIMHHICTL B3J0BXK LLIAXIB 3a3BHUYail
BificyTHA ab0 NOJAEThCA HeCUCTeMaTHU4yHO. Ak HacJi-
0K, BUHUKA€E PO3PUB MIXK CUTYyaLli€l0 HA MiCLIeBOCTi Ta
ii Bizo6paXkeHHSM Ha KapTi.

MeToO10 1aHOI CTATTi € IpOBeIEeHHS aHali3y BIJIUBY
OCHOBHUX NpUpOJHUX GaKTOpiB, pesbedy MiclieBOCTi,
rizporpadiuHUX yMOB, KJiMaTUUYHUX (IOTOAHUX) SIBULL
Ta POCJAMHHOIO NMOKPUBY, HAa TOYHICTb KapTorpadiyHoi
Bisyasizanii aBTOMO6IIbHUX IJIAXIB YKpaiHu.

Buxigni nepeaymoBu. Kosm MU roBOpuMO Impo
TOUYHICTh KapTorpadiyHoi iHpopmauii, To MaeMo Ha
yBa3l He TIJIbKU reOMeTpUYHI apaMeTpu — LOBXKUHY
i mupuHY, ase BCo NOBHOTY iHdopMauii: ii cyyacHicTsb,
JOCTOBIpHICTb, MOBHOTY. MU mnpoaHasi3yBa/ld yMOB-
Hi 3Haku Jopir pi3Hux kpaiH €Bponu, CnosiydyeHux
[lltaTiB AMepuky, KaHazau i nopiBHAMM iX 3 yMOBHUMHU
3HaKaMU BiTYU3HAHUX KapT. CUTyalis JOBOJII BTILIHA,
KOJIM MOBa iie po rpadiky, 60 po3nisHaBaHiCTb YMOB-
HUX 3HaKiB JOpir Ay»Ke BUCOKa, & YMOBHI 3HaKU JyXe
noai6Hi (Tabs.1).

flk 6ayuMMoO, B YMOBHHUX 3HaKaxX aBTOJOpIr pi3HUX
KpaiH He mnepejbavyeHo iHdopMmalilo Npo NpUPOAHI
YMOBH IIpoxo/pxkeHHs Tpac. Ta i kapTorpadyBaTy Taki
pedi Ha 3arajibHO reorpagidyHUX KapTax J0BOJIi CKIaj-
HO, a B KJacuuHill kapTtorpadii i HemoxiuBoO. [HIIA
MOBa, KOJIM H/1eThCsl PO Cy4YacHi IporpaMHi NPOLYKTH,
B TOMY YMCJi HaBiraninHi.

[Ipo6sieMa BpaxyBaHHs NPUPOJAHUX YMOB Yy TpaH-
CIOPTHOMY KapTorpadyBaHHI NepebyBae Ha CTHUKY
HayK npo 3emJro Ta iHxkeHepHo-IT gucuyumiid. 3 on-
Horo 60Ky, ¢axiBli 3 reorpadii, reoinpopmMaTuku Ta
reoze3ii AOCHIIKYIOTb, K MNPUPOJHI 0COGJMBOCTI
TEpPUTOPii BIVIMBAIOTb HA TPAHCIIOPTHY Mepexy Ta Il
¢dyHKLiOHYBaHHS. 3 iHIIOTO 6GOKY - clelialicTH 3 Kap-
TorpadyBaHHs Ta iHPopMaLiliHUX TEXHOJOTiIH po3po-
6JI1I0Thb METOAHY BiloGpaXKeHHsI LIUX 0COOJIMBOCTEH y
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reoinpopmaniiinux cucremax (I'IC) Ta HaBirauiliHux
cepBicax. TpaauliiiHO OCHOBHa yBara HnpuJijsjach
MeTpUUYHINA TOYHOCTI BijoOpakeHHs Jopir - Hampu-
KJIaJ, IPaBUJIbHOMY HaHECEeHHIO TPAacu Ha KapTy IpH
TonorpadiyHoMy 3HiMaHHi. Take TpaauliliHe KapTo-
rpadyBaHHsl aBTOMOOIIBHUX LIISAXiB BUKOHYBAJIO-
csl MeTOoJaMU HaszeMHoi 3MOMKU Ta ¢oTorpammeTpil
3 MeTOI CTBOpeHHs TomnorpadiyHUX KapT 3aJaHOro
Macutaby. [IpoTe cydacHi AOCAiHUKHA HAroJoUyTh,
110 LbOTO HEeJOCTAaTHbO AJis1 3abe3neyeHHs NOTpPed
KepyBaHHS JOpPOXKHIM pyxoM Ta Ge3neku. Tak BiTasiit
3alepKoBHUH Ta iH. 3a3HAYAIOTh, 1[0 KJACU4YHI Mojesi
He J103BOJISIIOTb BpaxyBaTH KOMILJIEKC GpaKTOpiB TpaH-
CIOPTHO-eKCIJIyaTaliiHOTO CTaHy AOPOKHbOI Mepexi,
sIKi MOXKYTbh OYTH NpOaHaJi30BaHi JiulIe i3 3aCTOCYBaH-
HaM [[C-texHosori# [2]. [HIIMMU c1oBaMuy, JJis NiJBU-
1leHHs epeKTUBHOCTI Ta 6e3MeYHOCTi TPaHCIOPTHUX
CHUCTEM HeOOXiJHO iHTerpyBaTH B KapTHU pi3HOpijaHi
JlaHi Ipo cTaH Jopir i JoBkig. Ha e cBoro yacy 3Bep-
HyB yBary ['puropiii /leHUCHUK, aHa/i3yl4u NOpUJO-
poxHi naHAmwadpTH 3a reoMopdosioriYyHUM TifgX0A0M,
TOOTO KOJIM NpU KapTorpadyBaHHi GepeThbcs 10 yBa-
ryu penbed (3amiaBHi, CXUI0Bi, BOAOAINbHI, OCTaHIle-
BO-BOJIOANbHI foporu) [1].

AHanisyouu ¢akTopy, fKi BIJIMBAIOTh HAa HETOY-
HicTb/HeNnoBHOTY KapTorpadiuHoi iHpopmarii npo aBs-
TOMOOGINIBbHI HIIIXK MU 3TPYIyBa/IH iX y TPU TPyIHU:

1. Oprani3auiiiHo-peryasaTopHi:

e Ctangapru (ISO, ACTY Ta in.);

e PiBeHb 0CBiTH, KOMIIeTeH1Iil, npodecioHaniam).

2. [lpupopHi:

e Penbed;

e [ixporpadis;

e Kutimar;

¢ POCJIMHHICTB.

3. TexHoJI0TI4HI:

e [Iponiecu 360py BuxifHoi iHpopmauii (reoge3nuni
meTtozau, Mmetoau /133, GPS-BuMiproBaHHs, Jla3epHe CKa-
HyBaHHS{ TOLI0);

e [Ipouecu nepepaui inpopmauii (kaprorpadiuni
YMOBHI 3HaKW4, MaTeMaTHU4YHI OCHOBH, reHepaJizalid
TOIL[0).

B 1ifi cTaTTi MU 6 XOTi/IM 3yIMHUTUCHL CaMe Ha MpU-
pofHUX daKTopax, AKi BIJIMBAIOTb HAa TOYHICTb KapT
B IIMPOKOMY PO3YMiHHI 1boro cjoBa. besymMoBHO, pe-
Jbed MicLeBOCTi € OJHUM 3 KJIIOYOBUX NPUPOJHHUX
YUHHUKIB, 110 BIUJIMBAE Ha INPOCTOPOBI MapaMeTpH
Jopir. IrHOopyBaHHSl BepTHUKaJIbHOI CKJIaZ0BOI MOe
CIIPUYMHATH [OMUJIKU Y BUMIPIOBAHHI NPOTAXKHOCTI
Ta OLiHLI cTaHy LAxiB. Hanpukaaz, JoBXKHUHA JOPOrU
[0 CXUJIy TepeBHUILyE TOPU30HTANBHY NPOEKLio; NIpU
KPYTHUX YXUJIaxX PI3HULIA MOXe CATaTHU CyTTEBUX BeJlu-
YuH. 3apyO6ixKHi AOCHiP)KeHHsI KiJIbKICHO OI[iHUJIMU 110
nmoxu6Ky: 30kpeMa, Prah R. i Shortridge A. BctaHoBuUIY,
110 NMpU cepefHbOMY yxuJi goporu ~30° ii ¢pakTHYHA
JIOBXXMHa Npu6s1M3HO Ha 20% nepeBUIYyE NJIaHOBY (To-
pusoHTanbHY) AoBxuny [10]. Lie nigkpecntoe HeoOXif-
HicTb BpaxoByBaTU LUdpoBYy Mojeb peabedy (LIMP)
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Tabauys 1/Table 1
INopiBHAHHA rpadiyHOro 306pakeHHs aBTOAOPIr Ha TonorpadidyHUX KapTax pisHUX KpaiH
Comparison of the graphic representation of roads on topographic maps of different countries

N - B
KpaiHa OdiujitHa nereHaa / macwtab Mrnﬂ,gHy;A:(ZBHoro MoACHEHHA A0 YMOBHOTO 3HaKa XapaKTepucTuka goporu
He po3gineHa
depepanbHa aBTomarictpanb
Mae okpemi Npoi3Hi YacTUHU
He po3gineHa
HimeuyunHa ATKIS-Signaturenkatalog [4] 'D'EP_)KaBHa popora abo
HauloHa/lbHa Aopora Mae oKpeMmi Mpoi3Hi YacTUHU
He po3gineHa
PaitioHHa fopora
Mae okpemi Npoi3Hi YacTUHU
——— | [ONOBHa aBTOMaricTpanb
CLUA USGS Topographic Map Symbols —==——=mm— | IpyropAgHa aBTOMaricTpans
(yci macwrtabu) [11]
= AsTomarictpans abo gopora
————— 3 PO3L4iNIbHOI CMYTO0
e 3 IBOMa PO3AiIeHMMU NPOIZHUMM
YacTMHamu
s | [0/10BHa aBTOMaricTpasb OBi LWMPOKI cmyru i1 Binblue
—— ABi BY3bKi cmyrun
— 3 IBOMa PO3/iNIeHVMU NPOIZHUMM
YacTMHamu
®paHuin IGN Signes conventionnels [7] mmmmmsmsm | [IPYTOPAAHA aBTOMAricTpasb ABi LUMPOKI cmyrv i1 Binblue
——— ABi BY3bKi cmyrun
T 3 BOMa PO34iNeHMMUN NPOIZHUMU
B YacTMHamm
HeknacndikosaHa B WWPOKi cMyru i Binblue
A,Bi BY3bKi cmyrun
——— ABTOMaricTpanb
LLiBnakicHa popora 3
_— po3aineHMMU NPoi3HUMHM
YacTuHamu (aByx’apycHa)
opora 3 TBEpPAMM MOKPUTTAM
Nonbua Instrukcja techniczna K-2 / Katanor ﬂMpMHOI-O nozgp, 7m P
1 3makie (1 : 10 000 — 1 : 50 000) [14] P
____ | Oopora 3 TBEPAUM NOKPUTTAM
WKpPUHOIO BiA 3 407 M
[opora 3 ykpinaeHum
_ | nokputTam abo fopora 3
TBEPAVUM NOKPUTTAM LUIMPUHOIO
MeHLe 3 m
60 [opora A: TBepae NOKpUTTA, Bcece3oHHa Aopora 3 po3zinbHO0
‘ 6inblue 2 cMmyr pyxy cmyroto abo 6e3 Hei
; opora B: TBepge no B
45 I Hopor TBEPAE NOKPUTTA Bcece3oHHa gopora
2 cmyrun
Teepaa Aopora, BCece3oHHa,
25 [opora C: TBepAe NOKPUTTA, OCHOBHa dyHKLIA — Le
CanTopo Map Standards MeHLLe 2 CMyT pyxy 3abesneyeHHa gocTyny Ans
Kanaga 1:50000 (NTS) + nam’saTka BUAO0BYTKY pecypcis
Tc hic Maps — The Basics [8 -
opographic Maps € Basics [8] a5 [opora D: nyxke nokputTa, CrabinizoBaHa noBepxHA, BCECE30HHA
§ 2 cmyru pyxy abo binblie popora
N E:
9 e | 10POTa E: NyXKe NOKpUTTA, BcecesonHa 10pora
MeHLLe 2 CMYT pyxy
e [Jopora F: nyxke noKkpuTTA, MNiaxoanTb ANA BUKOPUCTAHHA nLe
cyxa noroga B CyXy noroay
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AsTomarictpasns (3
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OCHOBHi WAAXM

[onosHa gopora

Ordnance Survey 50k Raster

Benvka bpuTakia Legend / Explorer Legend [9]

[pyropsagHa gopora

L]

[opora 6inble 4 m 3aBLNPLIKK

[opora meHLe 4 m 3aBLUMPLUKK

IHWwa popora, nig'i3g abo npoisg

ABTOMaricTpanb

«YMOBHi 3HaKu
AnA TonorpadiyHUx KapT

[opora 3 y40oCKOHaNeHUM
NOKPUTTAM

Ykpaina 1:10 000» (mepaBHMit cTaHAaPT)

[12]

[lopora 3 NoKpUTTAM

[opora 6e3 nokputTa
(nokpateHa rpyHTOBa fopora)

miJl yac kapTorpadyBaHHs aBTOULIAXIB. OKpiM JAOBXKU-
HH, pesibe( BIVIMBAE HAa XapaKTEePUCTUKU PyXY — KPYTi
MiJMOMU ¥ CIYCKHM OOMEXYIOTh IBHUJKICTb, 36i/bI1y-
I0Th TaJbMiBHUM LLISAX, 110 € KPUTUYHOIO iHopMmarii-
€10 AJ151 6e3neKky. TaAKUM YMHOM, BiloGpaKeHHsI BUCOT-
Horo npodinto goporu abo npuHalMHI Kopekijis pos-
PaxyHKiB 3 ypaxyBaHHSAM pesbedy € BaXKJIUBUM acnek-
TOM TOYHOCTi KapTorpadiunoi Bizyasizanii. CydacHi
TEeXHOJIOTII JAal0Th 3MOTr'y BUPILIUTH Lie 3aBJaHHA: Ja-
3epHe ckanyBaHHS (LiDAR) 3 BUCOKOIO LIiIbHICTIO TO-
YOK /103BOJISIE OTPUMYBATH JleTaJbHUHN pesnbed 3 TOU-
HICTIO [10 KIJIbKOX CAaHTUMETPIB, 110 3HAYHO IiBUILYE
AKicTh Mojesiedl JopoxHbOI Mepexi. B Ykpaini Taki
TEeXHOJIOTII IOYMHAKTb BIPOBAJKyBaTUCH, X04a NTOKHU
1110 ITepeBaXKHO A1/151 IPOeKTYyBaHHA Ta Oy/jiBHULTBA J10-
pir, a He AJ1s My6/IiYHKX HaBiraniiHuX cepBiciB.
JpyruM npupofHUM GaKTOpPOM, IKUH BIJIMBA€E Ha
TOYHICTb 1 MOBHOTY KapTorpadiuHoi indpopmariii € rig-
porpadiuHi. BoHU MOXyTb MaTH CTaJUil XapakTep
(piuku, BoJOMMM B3JOBXK A0pir, MocTu 3 ix mapame-
TpaMHU TOI1L[0) i J0BOJIi TOBHO NpeJcTaB/eHi B YMOBHUX
3HaKax B po3/iJax npo rifpoTexHiuyHi 06’'€KTH, 06’ EKTU
BOJHOrO TPAHCIIOPTY Ta BOAONOCTA4YaHHsA. A MOXYTb
O6yTHU [JUHAMiYHUMU ([TaBOAKH, MiATOMJIEHHS) i HE MaTH
BifloGpakeHHs Ha KapTax, 0COGJIMBO Ha KapTax HaBira-
LitHux. He MoXXHa cTBepAKyBaTH, 110 B CBIiTi He icHY€E
MPaKTUKU BiloGpakeHHs1 NaBO/KiB, 6€3yMOBHO €, ajie
Taki LIMPOKO BUKOPUCTOBYBAHI CUCTEMM fIK, HAIpHU-
kJaz, Google Maps uu OpenStreetMap He MalOTh Takoi
onuii, Mi>k TUM, Taki noAil MOXXyTh MOBHICTIO 6JIOKYBa-
TH pyX Ha OKpeMHUX JliJIsTHKaX IJIAXiB (3aTONJIeHHs MOC-
TiB, po3MUB Jopir Toio). OnepaTuBHa KapTorpadiuna
Bi3yasi3zanid MiATONJIEHUX 30H € HAyKOBO-TEXHIYHUM
BUKJIMKOM, SIKHH NOYa/Jy BUPILIYBAaTH 3a KOPAOHOM.
Hanpukunag, y CILA peasnizoBaHO iHTerpauito CUCTEMHU
nporHo3yBaHHs noBeHel FloodMapp 3 HaBiraniitHum

JogatkoM Waze: Le [03BOJIIE B peaJlbHOMY 4aci I10-
3HaQ4aTH Ha KapTi 3aTOIJIEH] BYJIMLi Ta aBTOMaTUYHO
nonepepxkaTH BOAiiB po Hebe3neky. Taka cucTeMa Io-
€IHYE [laHi po omnaZy, piBeHb BOAU Y pidyKax Ta MpU-
IJINBY, MOJIeJIIO€ 30HY 3aTOIJIeHHS, HaKJIaae ii Ha Jo-
poxHI0O Mepexy B GIS i TpaHc/t0€ Ha KapTy HaBirarto-
pa. Y pe3ysbTaTi KOPUCTYBadi OTPUMYIOTh CILIMBAKOYi
nonepepKeHHs i MOXXYTb BUACHO 00'iXxaTH HebGe3NeyHy
JinAHKY. 3a JaHUMU HanioHasbHOI MeTeOopoJIoriyHol
cayx6u CIIA, noBeHi € cepep JijlepiB IpUYUH CMepPT-
HOCTI Ha fjoporax, npu4oMy 58% JsieTaJlbHUX BUNIA/IKiB,
noB’si3aHuX i3 maBoakamu B 2011-2020 pokax, cTanucs
y TPaHCIIOPTHUX 3acobax. lle mifKkpecit0e BaXKJIUBICTh
BpaxyBaHH{ TifposioriuHux ¢pakTopiB y HaBirauiiHux
KapTax AJs NifABULeHHsA 6e3neku pyxy. B Ykpaini nu-
TaHHSA ONepaTUBHOIO Bij0O6pakeHHs MiJITONJEeHb CTO-
iThb 0COGJIMBO TOCTPO MiJi Yac BeCHSHUX MOBeHeH Ta
panToOBUX 3/IMB, OAHAK IIOKHU 110 TaKi jJaHi Ha JJOPOXXHIX
KapTax IPaKTUYHO He IIpeJCTaBJIeHI.

TpeTtim npuposHUM dakToOpoM, 1[0 Mae NPOCTOPO-
BO-4aCOBUH XapaKTep i BIJINBA€ Ha IOBHOTY i TOUHICTb
KapT aBTOMOOIJIbHUX JlOpir € KJiMaTU4HI Ta MeTeo-
posioriuni ymoBu. MzeTbcs, Hacamnepes npo HeGes-
neyHi i cTuxiliHi ABUIIA: iIHTEeHCUBHI onaAu (oL, CHIr),
oKeJsie/ib, TYMaH, CUJIbHUHN BiTep, eKCTpeMaJbHi TeM-
neparypu toio. Li ¢akTopu 6e3nocepeHbO He 3Mi-
HIOIOTb IeoMeTpilo JOpOTH, ajle CYyTTEBO BILIMBAKOTh
Ha yMOBU pyxy (koedillieHT 34ernsyieHHs, BUAUMICTb,
6e3mneky). HasBHi HaBirauiiiHi cepBicu mMaiixke He Bpa-
XOBYIOTb IIOroAy IpU NPOKJIAJaHHI MaplIpyTiB: [0-
CJIJHUKU BiJj3HA4YaloTh, WO BiJCYyTHICTH iHTerpauil
aKTyaJIbHUX NOTOJHUX JAHUX € IOMITHUM HeJ0JIIKOM
cy4yacHUX IIMPOBUX HaBiraTopis. Y HayKoBHX po60Tax
OCTAHHIX POKIB 3alIpONIOHOBAHO MiAXOAHU [0 NOLOJIaH-
HS LbOTO HeJoJsiKy. 3okpeMa, Ye X. Ta iH. po3pobuau
MPOTOTUI HaBiraiiHoOl cUCTEMH, 10 MiJKIIYAETHCS
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1o MeteopoJioriunux API (nanpukiaz, OpenWeather)
i niuHamiuHO BimoOpaxkae Ha MapupyTi iHpopmariro
[IpO MOTOYHI MOroZHI yMOBU: TeMIlepaTypy, onajH, Bi-
Tep, atMmochepHUt Tuck [13]. Cuctema OIiHIOE pU3HU-
KU [J1 KOXKHOI JIJIAHKY JOPOTHY 3aJIe)KHO Bij moroau
(ckaxximo, oxkeJieib UM 3/1MBa) i NPONOHYE ONTUMAJbHI
MapuipyTH 3 ypaxyBaHHAM Lux ¢akTopis. [lesiki kpa-
THU 3alpPOBa/KYIOTh KOMILJIEKCHI JOPOXHI MeTeoCUC-
TeMu (Road Weather Information Systems, RWIS), ski
36UpaloTh JJaHi 3 JJOPOXKHIX MeTeocTaHIil i ceHcopiB
NOKpUTTH, Ta iHTerpywThb ix y T'lC pgnsa nmigTpumku
pillleHb 110JJ0 3aKPUTTS Tpac, BBeJleHHs1 0OMexeHb
mBUAKocTi Towo [5]. B YkpaiHi nmozai6Hi cucTeMu noku
1110 3HAXOAATHCA Ha IOYAaTKOBUX eTalax BIPOBa/KeH-
Hf, aJle 0YeBU/JHO, 110 IX PO3BUTOK i MiK/JIOYEHHA [0
ny6JIiYHUX KapT 3HA4YHO MOKpalW/IM 6 akTyaJbHICTb
kapTorpadiuHoi iHpopmaril.

Ille ofHUM NPUPOLHUM PAKTOPOM, IKUH BILJIMBAE Ha
SKicTh 1 To4yHicTh KapTorpadiuHoi Bisyasisanii € poc-
JIMHHUI TOKPHMB B3J0BX J0pir (mpuJopoxHs poc-
JINHHICTB) - GaKTOp, AKUN YaCcTO HEJJOOLiHIOITh y KOH-
TeKcTi kapTorpadiuHoi TOYHOCTI, asie BiH BILJIMBAE SIK Ha
6e3neKy pyxy, Tak i Ha MOXXJINBOCTI JUCTAHLiIHHOI'0 30H-
JYBaHHS WJIAXIB. 3eJleHi Haca/P)KeHHSI BUKOHYIOTb HU3-
Ky MO3UTUBHUX QYHKIIN: 3aXUIIAIOTh JOPOrH Bij epo3il
[PYHTIB, 3MEHIIYIOTh 3aMeTiJIbHI [IePEeHOCH CHITy, 3HHU-
XKYIOTb 3acJil/ieHHs ¢apaMu 3yCTpiyHUX aBTO, CTBO-
prooTh WyMoBi 6apepu Touio. BogHouac, 3aHenbaHa
a60 Ha/JIMILKOBA POCAUHHICTb MOXe CTaTH MPUYMHOI0
aBapiliHoi He6e3neku. Kyii Ta TpaB'sHUCTI 3apocTi Ha
nepexpecTax i BUI3[ax MOXYTb 3aKpUBATHU OIVIA[, BOJ(-
aM (puc.l, a, 6), a epeBa 6isis y36i4 MiJBUILYIOTh PU3UK
BaXKKHUX HacaiAKiB npu 3'i3/i aBTO 3 Ioporu.

3a JociKEeHHSAMU N0JIbCbKUX yueHUX, cepen JTII,
CIpUYMHEHUX 30BHIIIHIMU (HeZOpPOXKHIMH) yMOBa-
MU, Halbi/bIlly 4acTKy CKJIaJaloThb 3iTKHEHHS 3 Jiepe-
BaMHU Ha y36ivyyi. [IpujopoxHi 3apocTi TakoK MOXKYTb
NPUXOBYBaTH JOPOXHI 3HaKM, Nepexokux abo TpaH-
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CTOPT, 1110 HaGJMKAEThCS, K NMPO Lie CBif4aThb Mpak-
TUYHI BUNAJKU [6].

B ymoBax BifiHM B YkpaiHi npo6JsieMa 3aroctpusia-
csl: Ha 6araThoX J0porax uyepe3 BOEHHUH CTaH i 6pak
pecypciB cay»06U 1JISXOBOT0 AOMIAAY He 3/[iHCHIOIOTh
peryjisipHe CKOIIYBaHHA TpPaBU Ta KPOHYBaHHA Je-
peB. fIK HaCIiJOK, YTBOPUJIUCA LIIAHKA 3 METPOBUMHU
Oyp’siHaMU, 1110 MOBHICTI0 6JIOKYIOTH OTJISI /| TPU BUI3A1 3
JAPYTOpAHUX JOPir, 1o Bxe npussoguo go ATIIL.

Lli o6cTaBUHU Hapasi Maike He BiJoGpa*KarThbCs
Ha KapTax - >KOJeH HaBiraTop He NnonepeiuTb BOAIA
Ipo Te, 1110 32 IOBOPOTOM HOMY MO3Ke 3aBakaTH CTiHa
3 POCJMHHOCTI. Y HayKoBil JliTepaTypi NUTaHHA Bpa-
XyBaHHS POCJMHHOCTI B reoiHpopMaliiHUX CUCTeMax
niJ[HIMa€eTbCs NEePeBaAXXHO B KOHTEKCTI AMCTaHLilHO-
ro 30H/yBaHHsA (HaNpUKIaZ, KOPeKLis CynyTHUKOBUX
3HIMKIB Z0pir Bij 3aTiHeHHsS KpOHaMU JepeB) Ta eKo-
JIOriYHOr0 MOHITOPUHTY. PasoM 3 TuM, € i1 po60TH, 1110
NpsMO MOB’A3YI0Th liel dakTop i3 6e3MeKo AopoxK-
Hboro pyxy. Y crarTi Konyp-bepa Tta Jlyasincbkol Ha-
rOJIOLIYETHCA HAa TOMY, 110 TPaMOTHe yIpaBJIiHHSA NIPU-
JIOPOXKHIMM Haca/pKeHHAMH ([AOTPUMaHHS CTaHAAPTIB
11010 BifCTaHi AiepeB Bif, Kpato JOPOTH, BUCOTU TPABU
TOIL0) [A03BOJISIE 306eperTh MO3UTHUBHUN edeKT Bif
POCIMHHOCTI Ta MiHIMi3yBaTU pU3UKHU AJis BOAIIB [6].
lle o3Hauae, 1o iHPopMalis Mpo NPULOPONKHIO poOC-
JIMHHICTb TeX MOXe pO3IJIAJaTUCH K CKJIaZ0Ba aKTy-
aJIbHOCTI KapTorpadidyHUX JaHUX PO JOPOTY.

BpaxyBaHHs npUpoAHUX PaKToOpiB y kapTorpadiy-
Hill Bisyasizanii gopir - 1e He Jivlle NUTAHHSA iHXe-
HepHOI TOYHOCTI, @ 1 MUTaHHSA 6e3MeKu Ta KOMPOPTy
awjel. Jloporu - AMHaMiuHa CUCTeMa, 1[0 B3aEMOZIE
3 HaBKOJIMIIHIM JaHAmwadToM, i kapTa NOBUHHA L0
B3a€EMO/i0 BiJjo6pakaTH. YKpaiHa, 3 il pi3HOMaHITHU-
MU NPUPOJHUMU YMOBAMHU Ta CYYaCHUMU BUKJIMKAMHU
(BOEHHUMH i KJIIMAaTUYHUMU), MAE BCi MiZicTaBU CTaTH
OJIHUM 3 JIiflepiB y BIPOBa/>KeHHI iHHOBalilHUX Kap-
TorpadiyHux pimens. lle cnpusTiMe i 3HUXKEHHIO aBa-

a

§)

Puc. 1. Bnaug pocaunHocmi Ha 6e3neky pyxy Ha agmodopozax:
3apoci kywis (a) i HekpoHosaHux depes (6) Ha nosopomax dopie (asmopcwvke homo) /
Fig. 1 The impact of vegetation on road safety:
overgrowth of bushes (a) and bare trees (b) on road bends (author’s photo)
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pifiHoCTi, i mifiBUlIleHHI0 e)eKTUBHOCTI MepeBe3eHb, a
roJIoBHe — 36epexe >KUTTs Ta 3[J0POB’sl y4aCHUKIB pyXy,
Ha/lal04y IM NIOBHY Ta aKTyaJIbHy KapTUHY JOPOXXHbOI
006CTAaHOBKH B OY/ib-sIKU MOMEHT 4acy.

BucHoBKM. [IpupoaHi ¢dakTopu BigirparoTh 3HaY-
Hy poJib y $OpMyBaHHI MPOCTOPOBO-4aCOBUX CTPYK-
TYyp aBTOMOOIJbHUX HIJIAXIB Ta YMOB pyXy Ha HHX.
[IpoBesieHe OC/iI>)KeHHS L03BOJISIE 3pOOUTH HACTYIHI
BUCHOBKHU:

- TpaduyiiiHe po3ymiHHs moyHocmi kapm (K Me-
TPUYHOI TOYHOCTI) € BY3bKHUM JJIs Cy4aCHUX NOTpeb
Hagirarii. ToyHicTh kapTorpadiuHoi Bizyasiszauii fopir
MMOBMHHA TPaKTyBaTHUCS PO3LIMPEHO I BKJIOYATH Bij-
MOBIJHICTb aKTyaJIbHOMY CTaHy MiCLIeBOCTI, IIOBHOTI
BifloOpakeHHX XapaKTepHUCTUK Ta CBOEYACHOCTI OHOB-
JieHHs AaHuX. [Ipuponni dakropu (penbed, rizporpa-
is, moroHO-KJIIMaTU4YHI YMOBH, POCUHHICTD) CyTTE-
BO BIIJIMBAIOTh Ha NMOKa3HUKU iHGOPMaTUBHOCTI KapT
aBTOMOOI/IbHUX ILJISXIB.

- Pesibeg BIIMBa€E Ha JJOBXKHY Ta apaMeTpH [J0-
pir, oco6MBO B ropuctiii micueBocTi. HeBpaxyBaHH#
penbedy Bele A0 HeCUCTEMATHU4HOI iHAUBiAyaslbHOI
MoXUOKU ([0 AecsaTKiB BifCOTKIB) y BUMiplOBaHHI Bij-
craHel. /i1 NiABUILEHHS TOYHOCTI HEOOXiJAHO iHTe-
rpyBatu nudpoBi Mozesi peabedy B HaBiraniiHi cuc-
TeMU Ta 3aCTOCOBYBAaTU BUCOKOTEXHOJIOTIYHI MeTOAU
3iiomku (Hanpuksiaj, LiDAR) pns aktyanizanii Bucot-
HUX JaHUX.

- Tlidpoepagiuni ssuwa (Hacammnepe], NaBOJKH,
MiJTOIJIEHHS) 3/1aTHI KapJUHa/JbHO 3MiHIOBAaTHU MpO-
XiHICTb JOpIir y KOpOTKi NpOMiXKKK 4acy. HuHilHi
KapTH NMPaKTHUYHO IX He Bij0OpaXkaloTh, 1[0 CTBOPIOE
PU3UKHU [IJis1 KopucTyBauiB. 3apy6ixHuil gocsin (CIIA,
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ABcTpaniss Ta iH.) AeMOHCTpye edeKTUBHICTb onepa-
mueHo20 Kapmozapag@yeaHHs nogeHell — aBTOMAaTUYHO-
0 OHOBJIEHHSI KapT Ha OCHOBI IIPOTHO3IB 1 CEHCOPHUX
JlaHUX. YKpalHCbKKUM GpaxoBHUM iHCTUTYLiAM BapTO po3-
BHUBAaTH aHAJIOTIYHI pillleHHd, 30KpeMa 4yepe3 CIiBIpa-
o Mixk /ICHC Ta po3po6bHUKaMU KapT.

- [lo2o0Ho-KAiMamuy4Hi ymMoeu € KPUTUYHUM da-
coBMM GaKTOpoOM, L0 BIUVIMBAaE Ha 0e3leKy pyxy.
BiacyTHicTh B HaBiraTopax iHdopmauii mpo morojHi
YMOBH, HacaMIlepe/ HeCIPUAT/IUBI, BU3HAHA CYTTEBUM
HeZl0/iKOM. [HTerpanisa B KapTu peajbHUX JaHUX PO
oInajiy, oxeJsieb, TYMaH TOILO HiJABUILYE iX LiHHICTb
A1l BoAiiB i MoXke 3amoGirtTv 6araTboM aBapiiHUM
cuTyaniaM. lle miATBepAKyeTbcAd AK HAayKOBHUMH [0-
CHiPKEHHSIMY, TaK i NPAKTUKOIO JOPOXKHIX CAyK6 3a
KOPZJOHOM.

- PocauHHull nokpus Ta cynyTHi ¢akTopu (BUAU-
MiCTb, IepelKoi) Hapasi Mailke He BpaxoBaHi B 1 -
pPOBHUX KapTaxX, Xoua MaloTb Oe3nocepe/jHii BIJIMB Ha
OIVIAZOBICTb MAHOpPAMU, BiANOBIAHO 1 HA PU3UK 3iTK-
HeHHs. Heo6xiIHO po3po6UTU METOAUKY 06JIIKY 11bOT0
dakTopa - Bif AoJaBaHHSA BiANOBiJHUX aTPUOYTIB y
6a3u JaHUX [0 BUKOPUCTAHHSA KPay[COPCUHTOBUX MO-
BiIOMJIEHb [IPO 3apOCTi YU IMOBaJIeH] AepeBa.

- Bidcymuicmb peanamenmayii iHTerpauii npupog-
HuxX ¢akTopiB y kapTorpadiuHi cucteMu rajabMmye ix
BIpoBa/keHHs. [loTpibeH HAyKOBO OGIPyHTOBaHHUMU
cTaHJapT (HacTaHOBH, iHCTpyKIii), LU0 BU3HAYATH-
MYTh, SIKi caMe NPUPOAHI JaHi MOBUHHI OYTH NPUCYTHI
B €JIEKTPOHHUX KapTax LOpir i 3 AKO NepiogUYHICTIO
OHOBJIIOBATHUCA. BCTaHOB/NIEHHA TaKUX BUMOT Ha PiBHI
JACTY Ta BigoMuux iHCTpyKIili 3a6€3Me4YUTh CUCTEM-
HICTb NifixoAy i CyMicHICTb JaHUX Pi3HUX CJIYKO.
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INFLUENCE OF NATURAL FACTORS ON THE ACCURACY OF CARTOGRAPHIC VISUALIZATION
OF SPACE-TIME STRUCTURES OF AUTOMOBILE ROADS OF UKRAINE

The purpose of the article is to analyze the influence of the main natural factors, topography, hydrographic conditions,
climatic (weather) phenomena and vegetation on the accuracy of cartographic visualization of highways in Ukraine.

Main material. The concept of accuracy of cartographic visualization is considered in a wide range of factors - not only
as geometric accuracy of visualization, but also as completeness, timeliness/efficiency and reliability of information. The
article presents a comparative analysis of the content and conventional designations of highways in regulatory documents
of Europe, the USA, Canada and Ukraine. It was found that the means of representation on maps of different countries are
similar to each other, easily identifiable and similar in parameters. At the same time, it was found that not only traditional,
but also electronic navigation maps of highways presented by Google Maps and OpenStreetMap services lack information
about natural landscapes and their components (relief, hydrographic conditions, vegetation), as well as about weather
and climatic conditions that have a direct impact on the accuracy of cartographic visualization. The main parameters that
should be taken into account when creating navigation maps and highway maps in Ukraine are mentioned.

Conclusions. Natural factors play a significant role in shaping the spatiotemporal structures of highways and traffic
conditions on them. The study allows us to draw the following conclusions: 1. The traditional understanding of map
accuracy (as metric accuracy) is narrow for modern navigation needs; 2. Natural factors (relief, hydrography, weather and
climatic conditions, vegetation) significantly affect the information content of road maps; 3. To increase the accuracy of
maps, it is necessary to integrate digital terrain models into navigation systems and apply high-tech survey methods (for
example, LiDAR) to update elevation data; 4. Ukrainian professional institutions should, through cooperation between the
State Emergency Service and map developers, develop solutions for reflecting the threat of floods and roadway flooding;
5. Integrating real-world data on hazardous weather conditions and phenomena into maps will increase their value for
drivers and can prevent many accidents, as confirmed by both scientific research and the practice of road services abroad;
6. The display of vegetation cover, as one of the hazardous natural factors, is not taken into account on digital maps, and
therefore it is necessary to develop methods for its accounting - from adding relevant attributes to databases to using
crowdsourced reports about thickets or fallen trees; 7. The lack of regulation of the integration of natural factors into
cartographic systems hinders their implementation. A scientifically based standard (guidelines, instructions) is needed
that will determine what natural data should be present in electronic road maps and with what frequency they should
be updated. Establishing such requirements at the level of State Standards and departmental instructions will ensure a
systematic approach and compatibility of data from different services.

Keywords: highways, map accuracy, cartographic visualization, natural factors, flooding, floods, hydrometeorological
conditions, hazardous weather conditions, natural landscapes, vegetation, symbols, map legends, Google Maps,
OpenStreetMap.
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BebKapTorpadis K 3acib6 36epexeHHA Ta nonynapu3auii
ICTOPUKO-KYNbTYPHOI CNAALMUHN

Mera crarTi. O6rpyHTYBaTM HEOBXIAHICTb CTBOPEHHA BebCepBicy iHTEPAKTUBHMX KapT MOCTMINITapHUX 06’€KTIB, BU3Ha-
YMTW KOHLLENTYasbHi M TEXHONOrIYHI 3acaay oro peanisaLii Ta NpoLeMOHCTPYBaTH NoTeHLian BebKapTorpadii ans 36epe-
YKEHHS, nonynapu3aLii v iHTerpauii icTOpUKO-KyaIbTYPHOI CNaALMHM Y LMdPOBKMIA NPOCTip.

OCHOBHMIA MaTepian. Y cyyacHux ymoBax LMdposisaLii CTBOPEHHS iHTepaKTUBHOrO Bebcepsicy AN BigobpaXkeHHs no-
CTMIiNiTapHKX 06’eKTiB JIbBIBCbKOI 061aCTi € BaXK/IMBMM 3acabom 36epekeHHs, nonynapum3aLii Ta 3abe3neyeHHs 4OCTyNy 40
iCTOPMKO-KYNbTYPHOI CnaAwuHu. MocTminiTapHi 06’eKTH € LLIHHUM A3Kepesiom iCTopUYHOI iHpopMallii, oaHaK AaHi MPO HUX
4acTo 3a/IMLIAIOTHCA HECUCTEMATM30BAHUMM Ta CKAAAHUMU Ansa goctyny. BebkapTorpadis fo3Bonse iHTerpysatv npocro-
pOBi 1 TeMaTWYHI AaHi Ha NnaTdopMmi, AKa NOEAHYE Bisyanisauito, iIHPOPMATUBHICTb Ta IHTEPAKTUBHICTD.

TexHiyHa peanisavis Bebcepsicy 6a3yeTbCA HAa Cy4aCHOMY CTEKy TexHosorii: Angular 18 ans KnieHTCbKoT YacTuHK, ASP.
NET 8 gna cepsepHoi YacTMHM Ta MSSQL a1 ynpaBaiHHA faHUMMK.

Basa aaHwx Bebcepsicy opraHizoBaHa 3a pefALiiHUM NPUHLMNOM, BKKOYAOUM Tabauui ana 36epiraHHsa reorpadivHmx
KOOPAMHAT, TEKCTOBOI iHdOpMALLii, MyNbTUMEAIMHUX MaTepianis i Tunonorii 06’eKTiB. 38’A30K «0AMH A0 6araTboxX» MiX Ta-
61muAMM 3abe3neyye iHTerpaLito MapKepis i3 doTorpadismu, Lo cnpuae 36arayeHHIo Bi3yaNbHOMO NPEACTaBAEHHSA AaHMX.

IHTepaKTUBHMIA iHTEpEIiC cepBicy [L03BONAE KOPUCTYBAYAM B3AEMOAIATY 3 KapToto, BifobpaxkaTn 06’ekTu 3a Bubpa-
HUMM KpUTEPIAMM, NepernaaaTi Nos'A3aHU KOHTEHT i NPOKaaAaT MapwpyTu. IHTerpauis NetTopologySuite 3a6e3neuye
edeKTUBHE ONpaLLlOBaHHA NPOCTOPOBMX JaHUX, TaKMUX AK KOOPAMHATK 06’€eKTiB | MapLIpyTy.

3anponoHoBaHuiA Bebcepsic BUpiLLYE Npobaemy cuctematmsaii 4aHux, 06’eaHyouM iX y EaMHINA naaTdopMmi, 3pyuHii
ANA OOCNIAHWUKIB, OCBITAH, TYPUCTIB | LULMPOKOTO 3arany.

BucHoBkK. Po3pobKka Bebcepsicy AN iHTEPAKTMBHOMO BifoOpaXKeHHS MOCTMiNiTapHUX 06’eKTiB JIbBiBCbKOI 0bnac-
Ti cnpAmoBaHa Ha 36epeeHHs, NonynsapusaLiio Ta iHTerpaLilo iCTOPMKO-KYAbTYPHOI CnagwmHn y unmdposuit npocTip.
3aBAAKM BUKOPUCTAHHIO CydacHOro cTeky TexHosorii (Angular 18, ASP.NET 8, MSSQL) cepsic 3abe3nedye iHTEPaKTUBHICTb,
NPOAYKTMUBHICTb Ta 3pyYHUI JOCTYN A0 CUCTEMATM30BAHOI iHpOopMaLLii, BKAtoYatoumn dinbrpauito, 3D-mogeni Ta npoctopo-
BMIN aHani3. Bebcepsic BMpilYE Npobaemy HECUCTEMATM30BAHOCTI AaHWX, 3abe3neyyoun HOBi MOXIMBOCTI ANA AOCAi-
[KEHHS, 36epeskeHHs Ta nonyaapm3aLii NocTMiniTapHux 06’exTis.

KniouoBi cnoBsa: mocmminimapHi 06’ekmu, sebcepsic, sebkapmozpacis, iHMepakmueHicms, icMopuKo-KynbmypHa
crnadwuHa, yugposisayis, 6aza 0aHux, peasuilina modess, Mpocmoposi 0aHi, iHmezpayis, 8izyanizayis.

Ak yutysatn: Penexosuy C. BebkapTorpadis sk 3acib 36epexeHHs Ta nonynsapu3aLii icTOpUKo-KyAbTypHOI cnaawmHu. pobaemu 6e3nepepsHoi eeozpagpiyHoi ocgimu i
kapmozpadpii. 2025. Bun. 41. C. 35-46. https://doi.org/10.26565/2075-1893-2025-41-04

In cites: Repekhovych, S. (2025). Web mapping as a tool for preservation and promotion of historical and cultural heritage. The problems of continuous geographical
education and cartography, (41), 35-46. https://doi.org/10.26565/2075-1893-2025-41-04 (in Ukrainian)
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Bcerym. Y cydyacHUX yMOBax 3pOCTAKYOro iHTepecy
J0 ICTOPUKO-KYJIbTYPHOI CIAAIIMHU, 30KpeMa [0 I10-
CcTMisiTapHUX 0G'EKTIB, BUHUKAE NMOTpeba y CTBOPEHHI
mwiatdopwM, ski 6 iHTerpyBasu iHdopMmario npo Taki
00’€KTH, CIPUSIU iX 30epeXeHHI0 Ta MOMmyJspu3alii.
[locTMiniTapHi 06’'€KTHU - BiMCbKOBI 06'€KTH pi3HOTO
npusHayeHHs (siHii o6oponu, ¢oprudikaniiiui cmo-
PyAY, 06’'€KTU MPOTHUNOBITPsIHOI 06GOPOHU TOIO), SKi
3 YacoM BTPATWJIM CTpaTeriuHe 3HA4YeHHs i OYJId JIiK-
BizoBaHi abo 3akunyTi [2]. [locTMminiTapHi 06’€KTH, K
YaCcTHHA ICTOPUKO-KYJIbTYPHOI CHAJILIMHY, € He JILIe
BaXKJIMBUM [KepeJIoM iCTOPUYHUX 3HaHb, ajle ¥ 3Ha4y-
LM PeCypcoM JJil PO3BUTKY TYPU3MY, OCBITHIX Ta Ha-
YKOBUX iHIL[iaTUB, a TaKOXK AJ1s1 OPMyBaHHS IMTUGIIOTO
pO3yMiHHA icTOpII Ta iA€HTUYHOCTI periony.

CTBOpeHHs BebcepBicy /sl iIHTEpaKTUBHOTO Bifo-
O6pakeHHS IOCTMiJiTapHUX 06’ €KTiB JIbBiBChKOI 061acC-
Ti I'PYHTYETbCA Ha JOCATHEHHSX BeOKapTorpadii Ta
MporpaMyBaHHs. Y Cy4aCHUX YMOBaX PO3BUTKY I1udpo-
BUX TEXHOJIOTIH iHTepaKTHUBHI KapTH CTaJX BaXKJIUBUM
IHCTpYMEeHTOM [Ji NpeJACTaBJIeHHs, CUCTeMaTu3anil
Ta aHaJli3y NPOCTOPOBUX JaHUX. BebkapTorpadis f03-
BOJISIE He JiMIlle Bi3yasizyBaTu iHdopMaliito, ase U 3a-
6e3meyuTH ii IHTEPAKTUBHICTB, 1[0 3HAYHO MOKpPALLYE
KOPUCTYBAaLbKUN JIOCBiA i pOOUTH AaHi JOCTYIMHUMU
JUJISl LIMPOKOT O 3araiy.

Oco06/1MBOI aKTya/IbHOCTI MPOEKT HAOYBa€ y KOH-
TEKCTi monyaspu3aLii KyJIbTypHOI CIaJIMHHU 3a JOT0-
Moroio Be6kapTorpadii. [ToctminiTapui o6'ekTH, pos-
TauoBaHi Ha TepuTopii JIbBIBCbKOI 06/1aCTi, € LiHHUM
ICTOPUKO-KYJIBTYPHUM Ta TYPUCTUYHHUM pPeCypCOM.
[IpoTe iHdopMariis npo 1i 06'€KTH YacTo 36epiraeTbes
y Pi3HUX JpKepeJiax, He € CHCTEMAaTHU30BaHOoM0, a JJOCTYII
Jlo Hel yCKJaJHEHUN Yepe3 BiJICYyTHICTb iHTerposa-
HUX m1aTdopm, ki 6 06'eAHYBaM Bci HeOOXiHI JaHi
B OofHOMYy cepegoBulli. lle yckjiafHIO€ iX BUKODPH-
CTaHHA /I HAyKOBHUX, OCBITHIX i TYPUCTUYHUX L.
Po3po6ieHHs1 BeGcepBicy 3 iHTepaKTUBHUMHU KapTaMu
Jl03BOJIUTH 3i6paTH 110 iHpopMalito B ofHOMY MicIi Ta
3abe3nevuTH ii iHTerparito 3 cyyacHUMHU reorpadiyHu-
Mu iHpopmaunitinumu cucremamu (I'IC).

Buxigui nepegymoBu. TeHjeHIii po3BUTKY IUd-
POBHUX TEXHOJIOTIH CHPUAIOTh LIMPOKOMY 3aCTOCYyBaH-
HIO IHTepaKTUBHUX KapT y pi3HUX cdepax, 30KkpeMa
y TpejCTaBJeHHI ICTOPUKO-KYJbTYPHOI CHa/LUHU.
Beb6kapTorpadis crana edpeKTHUBHUM IiHCTPyMEHTOM
A5l cucTeMarusanil, 36epexxeHHsl Ta MoOMyJspu3arii
JlaHUX TIpO O0G'EKTH, fIKi MalOTb iCTOPUYHE 3HAYEHHH,
aJle 4acTo 3a/IMIIAIThCS MaJoAOCTYyIHUMU abo HeJo-
CTaTHBO BiJOMUMHU.

[locTMiniTapHi 06'€kTH, 3BaXKar4u Ha iX icTopu-
KO-Ky/JIbTYPHY Ta TYPUCTUYHY LiHHICTb, NOTPEOYIOTH
Cy4yacHUX MiaxoniB [/ 36epexkeHHs i mpe3eHTalil.
Barato 3 HUX nepebyBalOTh y 3aHeZl06aHOMY CTaHi, Ha-
npukaaj: MukosaiBcbka ¢oprels, bproxoBenbkui
dopT, O6yHKep 3B’sA3Ky «JlouHa», CTPYyMUIiBCbKUU
yKpimieHUH paiioH Ta iHili, a iXHE 3HAUEHHS 3a/IMIla-
€TbCA HELOCTAaTHbO OLIiHEHUM 4Yepe3 BiJCYTHICTb iH-
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TerpoBaHux iHpopManitHux nmiaatdopm. Bebecepsicu 3
IHTepaKTUBHUMU KapTaMH 34aTHi BUPILIUTHU LI0 NIPO-
6s1eMy, 3a6e3Me4y0UU A0CTyM A0 iHpopMariil B 3pydHo-
My Ta HA0YHOMY BUIJIA/I.

P03BUTOK TaKHUX TEXHOJIOTIYHUX IHCTPYMEHTIB, K
3D-Mmozet0BaHHS Ta iHTepaKTUBHI iHTepdeiicy, 103-
BOJISIE He JIMLIe JOKYMeHTyBaTH NOTOYHUH CTaH 00’eK-
TiB, ajle ¥ BiAHOBJIIOBATU IX BipTyasbHi Mopesni AJis
Kpaljoro po3yMiHHf IXHbOTO ICTOPUYHOIO BUIJIAAY.
KpiMm Toro, inTerpanist uudpoBUx iHCTPYMEHTIB y BeO-
J1aTGOPMHU BiIKpUBAE HOBI MOXKJIMBOCTI /11 TYPU3MY,
OCBITHIX I TPOMa/ICbKUX IIPOEKTIB.

[HTepakTHUBHI BeGcepBicH, AKi NOEAHYIOTH B cO6i Ipo-
CTOPOBI Ta TeMaTHUYHI [jaHi, B2Ke YCHILIHO peali3yrThcAa
y pi3HUX KpaiHax, leMOHCTPYOUYHN BUCOKUH MOTeHIial
TakuxX IIaTGOPM AJs NpPUBEPHEHHS yBaru /o cnaj-
wuHu. [Ipukaagom moxe cayxutu OpenHistoricalMap
- iHTepakTUBHA KapTa, siKa [J03BOJISIE CTBOPIOBATH, pe-
JlaryBaTH Ta NeperisaaTH KapTH, 1110 Bijo6paxkatoTs ic-
TOPUYHHUM CTaH MicLieBocTel y pi3Hi nepioau yacy [10].
JaHuit pecypc BukopuctoBye aaHi 3 OpenStreetMap,
aJle 30CepeKYEThCS BUK/IIOYHO Ha ICTOPUYHUX JaHUX,
BKJIIOYAIOYM JIJaBHI KapTH, Mexi, LUIsAXH, 6yAiBai, npu-
pozHi 06’ekTH Ta iHII esleMeHTH, siKi 3MiHIOBa/IUCS 3
IJIMHOM 4acy. Takox NpUK/IaZoM € iIHTepaKTHBHUH Be-
6pecypc UNESCO World Heritage Interactive Map, cTBo-
peHu# Jyig Bisyanizauii 06’ekTiB 3i cnucky BcecBiTHBOI
cnagmwuHu IOHECKO. IHTepakTuBHaA KapTa [03BOJISIE
KOPUCTYBa4yaM JIETKO 3HaXOAUTH, NeperiajaTy Ta JA0-
CHipKyBaTU OG'EKTU KYJABTYPHOI'O, MPUPOAHOro abo
3mimanoro 3HadyeHHs [10]. ¥ 1boMy KOHTeKCTi pos-
pobka BebcepBicy /s iHTepaKTUBHOIO Biflo6paXkeHHs
MOCTMiJiTapHUX 06’€KTiB JIbBIBCbKOI 06./1aCTi CTa€ Bax-
JINBUM KPOKOM Y 36epe>keHH] KyJIbTypHOI CaJ|IIIMHU Ta
iHTerpauii ii B cyyacHu# uudpoBuit npoctip.

MeToO0 CcTaTTi € OOIPyHTYBaHHSI HeOOXiHOCTI
CTBOpEHHs BebcepBicy iHTepaKTUBHUX KapT MOCTMiJIi-
TapHUX 06’eKTiB JIbBIBCbKOI 06/1aCTi, BU3HAUYEHHS KOH-
LeNTyaJbHUX | TEXHOJIOTIYHUX OCHOB Horo peaJisarii,
PO3KPUTTS NOTeHIjiany BebkapTorpadii sik 3acoby 36e-
pexeHHs, nonyadapusanil Ta iHTerpauii icTOpUKO-Ky1b-
TYPHOI CaJIIMHU ¥ BUPPOBUM TPOCTIp.

BukJ/iag, 0CHOBHOro mMarepiajuy. Y cydacHUX yMo-
BaX CTPIMKOro pPO3BUTKY LIMGPOBUX TEXHOJIOTIH BU-
HUKa€E NoTpeba y CTBOPEHHI iHTerpoBaHUX maaTdopm,
3/laTHUX 3a6e3MeyuTH epeKTHBHE 30eperkeHHs], oMy-
JiipU3alilo Ta AOCTYN A0 0G'€EKTIB KyJbTYpHOI chaj-
IIUHMA. AKTyaJbHOIO € po3pob6Ka IHCTPyMeHTIiB AJs
npeJcTaB/JeHHs NOCTMIJiTapHUX 06'€KTIB, HAPUKJIAJ,
iHTepakTUBHi Be6GcepBicH, 3aCHOBaHI Ha JJOCATHEHHSIX
BeGKapTorpadii, € nepcrneKTUBHUM HaNpPsSIMOM JJIs1 BU-
pillleHHs UbOT0 3aBJJaHHA, OCKIJIbKY BOHU 103BOJIIIOTh
He JIMIIe CUCTeMaTU3yBaTH Ta Bi3yaslisyBaTH JAaHi, ajie
W iHTerpyBaTH ix y riobanbHui iudpoBuii npoctip [5].

CTBOpeHHs TaKuX MJaTGOPM BUMarae 3aCTOCyBaH-
HA KOMIIJIEKCHOTO MiAXOAY, [0 BK/I0YA€ KOHIeNTyalb-
Hy Ta TEeXHOJIOTiYHy po3po6Ky. [HTerpanis nepenoBux
iHCTpYMeHTIB nmporpaMyBaHHsl, BUGIp ONTHMaJbHOIO
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CTeKy TeXHOJIOTil Ta 3a6e3neyeHHsI BUCOKOI QyHKIlio-
HaJIbHOCTI ¥ 6e31eKu CUCTEMH € KJIIOYOBUMH aclleKTa-
MU y $opMyBaHHI cyyacHoro Bebcepsicy.

Jlisi mocsArHeHHs TexHiuHOI peasisarii Be6cepBicy
iHTepaKTUBHUX KapT HeOOXiHUM KOMILJIEKCHUH Mif-
xiz, skui BKII0OYaE B cebe po3pobKy GyHKIIOHAIBHOTO
OIUCY IPOEKTY, CTBOPEHHS apXiTeKTYPU CUCTEMH, BU-
6ip BiANOBiHUX IHCTPYMEHTIB Ta TEXHOJIOTIH, TecTy-
BaHHf Ta BUBYEHHS CUCTEMHU.

KoHyenmyasawHi 3acadu cmeopeHHs sebcepsicy:

LinicHicmb daHux: OAHIEIO 3 KJIKYOBUX OCHOB € iH-
Terpailis po3pisHeHUX JaHUX PO MOCTMiIiTapHi 06’€K-
TU B €AUHY iHpopMaLiiiny niatdopmy. [locTminiTapHi
006'eKTH, SKi € BaXKJIMBOI YAaCTUHOIO iCTOPUKO-KYJib-
TYPHOI CITaAIMHU 4YaCcTO He MAIOTh LIeHTPali30BaHOr o
006s1iky. Po3po6sieHut BebcepBic MOKIMKAHUN 00’€1HA-
TU reorpadiuti, icropuyHi, TeKcTOBI ¥ My/sbTUME/INHI
JaHi B OJHOMY pecypci, 110 A03BOJISIE KOPUCTYBayaM
JIETKO B3aEMOJIAITH 3 L€l iHpopMali€ro;

Tlonyaspusayis cnadwuHu: nosasirae y 36epexeHHi
Ta nony/spu3anii noctmisniTapHux o6’ekTiB. Bebcepsic
CIpsSIMOBAHUM He TiJIbKKM Ha HAYKOBi ¥ OCBiTHI iHinia-
TUBH, a ¥ Ha 3aJlydeHHs] TYPUCTiB, sKi 3alikaBJeHi y
JOCJiPKeHHI mocTMisiTapHux nam’'sTok. lle mepen-
06ava€ aklLEeHT Ha Bisyasizalii, iHTepakTUBHOCTI 1 [Jj0-
CTYIIHOCTI AJ1 LIUPOKOI ayAUTOPIi;

IHmepakmusHicmb ma adanmusHicms: KoHueniis
BeOCepBicy 6a3yeThbCs Ha ifiel CTBOPEHHS iHTepaKTHUB-
HOT'O iHCTPYMEHTY, IKUH 103BOJISIE KOPUCTYBavyaM B3a-
EMOJIATU. ATAaNTUBHUY AU3alH 3a6e3Ieuye 3pyUHICTb
BUKOPUCTAHHA HAa PI3HUX IPUCTPOSX;

Haykoso-oceimHili nomeHyias: BebcepBic crpsMo-
BaHUHN Ha HIATPUMKY JOCTIJHUKIB, OCBITHIX YCTaHOB
i rpoMafchKuX iHiliaTUB HLISAXOM 3abe3nevyeHHs [J[0-
CTyIy [0 CTPYKTYpOBaHOI Ta AocToBipHOI iHpopmalii.
Lle po6buUTh Horo He Jvile iHGopMaLiiHUM pecypcoM,
a ¥ maatdopMoro A5 NOLMpPeHHsl 3HaHb PO icTopu-
KO-KYJIbTYPHY CIa/LL1HY.

TexHos102i4Hi 3acadu cmeopeHHs sebcepsicy:

BukopucmaHHsi cy4acHo2o cmeky —mexHo.102ill:
Peanizarjis BeGcepBicy 6a3yeThbcsl Ha MOEAHAHHI KJIi-
€HTCbKOI 4aCTHHHU, CepBepHOi YaCTUHU Ta 6asu Ajsd
30epiraHHA JaHUX;

ITioxid do modearsaHHs 6a3u 0aHUX: BUKOPUCTaH-
HA NiJX0Ay, 0 [03BOJIAE aBTOMAaTUYHO reHepyBaTH
TabJvLi, CTOBMI Ta 3B’SI3KM HAa OCHOBi 00’'€KTHO-0Opi-
€HTOBaHOI Mogeni B kofi. lle cmporiye migTpuMKy i
OHOBJIEHHSl CTPYKTYpH 6a3su [aHHUX, L0 € KPUTUYHO
BaXK/IMBUM JIJIS1 AUHAMIYHUX NIPOEKTIB;

IHmepakmusHi enemenmu: ¢yHKLioHan ¢inbTpa-
L[il 32 TUIIaMU Ta iICTOPUYHUMU llepiofaMH, B3aEMOJid
3 3D-mopes1AIMHU, NPOKJIaJaHHA MapLIPyTIB I MOXJ/IU-
BiCTb neperigfy NpOCTOPOBUX JAaHuX. Lle migBuILye
KOPUCTYBalbKUH A0CBiJ i 3a/y4eHicTb ayAuTOpii.

Inmezpayis myabmumediliHozo KoHmeHmy: 36epe-
»KeHHs U Bifo6paxkeHHs ¢ororpadiit, 3D-Mmoneneit Ta
iHIKX BidyaZbHUX MaTepiasiB, fiKi 36arayyrTb Npej-
CTaBJIEHHS JIaHUX PO 06'€KTH;
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Inmezpayis npocmoposux daHux: 03BOJISIE edek-
TUBHO 36epiraTu i aHai3yBaTU NPOCTOPOBY iHpopMa-
1[if0, 3a6e3neyeHHs po60TH 3 reorpadiuHUMU JaHUMHY,
TAaKMMU SIK TOYKU (MapKepu), MaplIpyTH # iHwii ese-
MEHTH;

Besneka ma npodykmugHicmb: He06XiHO /151 oTIpa-
I[I0BaHHA Yy T/JIMBUX JAHUX | MaclITabyBaHHS CUCTEMU
i/ 3poCTaryy KiJIbKiCTb KOPUCTYBayiB;

IHmeepayis 3 ezeoiHopmayiliHuMu cucmemamu:
BUKOPUCTAHHA TreoiHoOpMaliiHUX TeXHOJIOTIN [
iHTepaKTHUBHOrO BioOpaXkeHHS 00’€KTIB 103BOJISIE iH-
TerpyBatu miaatdopmy 3 icHytouumu [IC-cucremamy,
3a6e3Meyyoyr MHPOKi MOXKIUBOCTI /15 N0JaJlbIIOT0
PO3BUTKY.

TakuM 4YMHOM, 3alpONOHOBAaHI KOHLENTyaslbHi U
TeXHOJIOTi4YHi 3aca/iy 3a6e3Meyy0Th CTBOPEHHS KOMII-
JIEKCHOTO BebcepBicy, ikull inTerpye iHdopmMmariito npo
noctMisitapHi 06’ekTu JIbBiBCbKOI 06./1aCTi ¥ ry106asb-
HUM nudpoBui npocTip. BOoHU NOEAHYIOTH Y CO6i THYY-
KicTb, QyHKI[iOHANBHICTb Ta ePpEKTUBHICTD AJis 3a6€3-
ne4yeHHs JOBrOTPUBaAJIOro 36epekeHHsl Ta NMOMyJIApU-
3auii mocTMiziTapHUX 06’EKTIB.

Bubip cTeky TexHoJIOTiH, IKUU BiANOBiJa€ BUMOraM
BeOCepBicy € BaXXJIMBUM KpPOKOM y po3pobii (puc. 1).
Lle He siniie BUOGIp BiAMOBIAHUX MPOTrpaMHUX iHCTPY-
MeHTiB Ta 6i6J1i0TeK, a i1 BUbip 6a3 JaHUX, CEPBEPHOTO
IporpaMHoOro 3abesnedyeHHs], MpeXeBoro 06/1aZHaHHs
Ta iHIUX ejneMeHTiB iHdpacTpykTypu. Kpim Toro, mif,
Yyac BUOOPY TEXHOJIOTiI MoTpi6GHO BpaxoByBaTU PpaKToO-

Angular 18

Leaflet

A

KnieHTcbka 4acTuHa

3anuTiB
IInewdodHI
BHHEWNALO

BionpaeneHHs

ASP.NET 8 CepBepHa 4acTuHa
o
= N g
@ 5 9
O« g 35
o = Q =
58 (:g é‘. 2
S g w T
c o I
8 23
\4 =il
@
MSSAQL Server Basa paHux

Puc. 1. Cmek mexHoso2itl. [Ipoyec 83aemo0ii midic KaieHMCbKo0
4acMuHo0, CepeepHoOI0 YacmuHoo ma 6asor daHux /
Fig. 1. Technology Stack. The process of interaction between the client
side, server side, and database
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pu 6e3nekH, KOMOIHATOPHICTb, MacUITa6OBaHICTL Ta
iHTerparit 3 IHIIMMU CUCTEMaMHU.

Kaienmcoka yacmuna (frontend) BeGcepBicy pea-
JlizoBaHa Ha ocHOBi Angular 18, 1o 3a6e3neyye pos-
poOKy JUHAMiYHUX, iHTEPAaKTMUBHMUX Ta aJalTHUBHHUX
inTepdeliciB kopuctyBaua. BukopuctaHHs 1€l TeXHO-
Jioril 103BoJIsiE iHTerpyBaTU QYHKI[iOHANIbHI ejleMeH-
TH, 30KpeMa MapKepH Ta CILJIMBaoyi BiKHa, 1110 CIPUSIE
3py4Hil B3aeMOo/ii 3 IHTEpaKTHBHOIO KapTO0. 3aBASKU
BUCOKiN mpofykTuBHOCTI Angular 18 3a6e3mnedyeTsb-
Ccd IJIaBHA HaBiralid, 110 ONTHUMI3yE KOpPUCTYyBallb-
KHUH JI0CBiJ, He3aJIeXKHO BiJi TUIY IPUCTPOIO, HA IKOMY
3/iHCHIOETBCSA OCTYI 10 BebGCcepBicy.

InTerpania 6i6sioteku Leaflet go cepenosuiia
Angular € moetanHuM InpolecoM, 1o 3abesneyye Jo-
CTyN /0 UIMPOKOI0o CHeKTpy KapTorpadiyHUX iHCTpY-
MeHTiB. Ha nmepuiomy etami 37iiicHIO€TbCS iHCTaNAL s
6i6sioTexku Leaflet yepes meHemKep MaKyHKIB Ta Jo-
JaTKOBe Nifgk/a04eHHs TUliB TypeScript.

[licns BcTaHOBJIEHHS HEOOXiAHUX 3a/IeXKHOCTEH,
Jl1s1 po60TH 3 KapTolo y Mexax Angular-koMrnoHeHTa
3ilCHIOETbCS iIMIOPT yHKLioHaMy 6i6/1i0TeKH 3a J10-
IIOMOTOK0 KOHCTPYKIII:

import * as L from ‘leaflet’;

CepsepHa yacmuHa (backend) no6yz0BaHa 3 BUKO-
puctanusaM mwiatdopmu ASP.NET 8, sika € Bucokonpo-
JYKTUBHOIO TEXHOJIOTi€I, PO3p06JIeHO KOMIaHi-
eto Microsoft. ASP.NET 8 BUKOHYE KJIIOYOBi QYHKII],
30KpeMa OImpaljoBaHHA 3allMTiB BiJl KJIEHTCbKOI
YaCTUHU, BUKOHAHHS OGi3Hec-JIOTiKU Ta yhnpaBJliHHS
B3a€EMO/i€lo 3 6a3010 JJaHUX. Bucoka NpoAyKTUBHICTb
i baraTopiBHeBa cuctema Ge3mneku Ijiei maaTdopmu
J03BOJISIIOTh 3a0€3MeYUTH IBUAKICTh Ta HaAiWHICTb
po6OTH cepBicy, 1110 € KPUTUYHO BaXKJIUBUM JJiF OI-
paloBaHHsA BEJIMKUX 00CATIB JaHUX B iIHTEPaKTUBHUX
KapTax [4].

Cucmema ynpaeainua 6azamu daHux Microsoft SQL
Server (MSSQL) BHUKOpPUCTOBYETbCS AJisi HaJAilHOrO
Ta epeKTUBHOro 36epiraHHsa AaHux. [Hpopmalis mpo

GIS
MarkerPeriod
Marker Mae KiIbKa
A
Images
User

Puc. 2. Cxema 38’a3kie mix mabauysimu y 6asi daHux /
Fig. 2. Schema of relationships between tables in a database
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KapTH, MapKepH, KOPUCTYBauiB Ta iHIlle opraHizoBaHa
3 IOTPUMaHHSIM NPUHIUIIIB, 1[0 3a6e3Mne4ye HisTicHICTh
JaHUX Ta BUCOKY NPOAYKTUBHICTb OINpAlOBaHHA 3a-
nuTiB. MSSQL nigTpuMye ck/1aZiHi 3aIUTH Ta Ma€E BOY-
JOBaHI MeXaHi3MU 3aXUCTy JaHUX, L0 N03BOJISE MiHi-
Mi3yBaTHU PU3UKHU HECAHKIIOHOBAHOIO JOCTYILY.

O6paHul CTEeK TEXHOJIOTiM 3a6e3meuye HU3KY Iepe-
Bar JJ1s Be6cepBsicy:

- BUCOKA IHTEPAKTUBHICTb i 3py4YHICTb KOPUCTY-
BalbKOT0 iHTepdeiicy;

- NPOAYKTHUBHE i HaliliHe cepBepHe ONpallOBaHH:A
3allUTIB;

- OesneuHe Ta edeKTHBHe 306epiraHHs JaHUX i3
MO>KJIMBICTIO MacCIITaOyBaHHS;

- rapMoHiliHa iHTerpariss MiXX TeXHOJIOTisIMH, 1110
COpOIIYE po3lupeHHs GYHKI[IOHAJBLHOCTI B Mal6yT-
HbOMY.

3aBJAKM BUOpPAHOMY HaMM CTeKy TeXHOJOTiH -
Angular 18, ASPNET 8 i MSSQL - Hau cepBic 3aTHUH
06CJIyroByBaTH 3HAYHY KiJIbKICTb OJJHOYACHUX KOpHC-
TyBauiB 6e3 BTPAaTH NPOAYKTUBHOCTI.

CmeopenHs1 6a3u danux. EdeKTUBHe ynpaBJliHHSA
JaHUMU € OJHI€I0 3 KJIIYOBUX 3aJad NPU CTBOPEHHI
BebGCepBicy iIHTepaKTUBHUX KapT, 1[0 BUMarae BUKOPU-
CTaHHS THYYKUX Ta HaAIMHUX MiAX0AiB 10 NPOEKTYBaH-
He 6a3u JaHUX. Y Mexax LIbOro MPOEKTY 6ys10 06paHo
nigxig «Code First», skuil 103BoJIsIE IPOEKTYBATU 6a3y
JlaHUX, OpIEHTYIOYHCh Ha OG'€EKTHO-OPIEHTOBAHy MoO-
JeJsb JaHUX.

Jauuii nigxig 3a6e3neyye aBTOMAaTUYHY reHepallito
CTPYKTYpH 6a31 JaHUX, BKJIOYA4U Ta0IMLi, CTOBIILL,
iHzekcu Ta 3B’13KH, 6e3 HeoOXiJHOCTI nmonepeIHbOro
CTBOpEHHsI CXeMM 06a3u JaHuxX abo HamucaHHs SQL-
3anuTiB. Hanmpukiaz, 38’30k MiX kJjacaMu Image Ta
Marker BusHa4yaeThbcs yepes BaacTuBicTb Markerld, o
aBTOMaTU4YHO GOPMYE BiANOBiAHY pessAuiliHy CTpyK-
Typy B 6a3i fanux. lle n03BoJisie HAaM 30cepeUTHUCH
Ha OCHOBHIH Jiorini Be6cepBicy, MiHiMi3ytouu 3aTpaTu
yacy Ha JieTaJli Mo/ie/IfoBaHHS 6a3y JaHUX.

«Code First» Takox cipusie 3ab6e3ne4eHHIO0 y3ro/pKe-
HOCTi MiX JIOTiKOI0 BeGCepBicy i CTPYKTYpOW [JaHUX,
1110 0COGJIMBO aKTyasIbHO JJI1 iIHTepaKTUBHUX KapT, Jie
JlaHi MalOTh CKJIAJIHY iepapxiuyHy cTpyKTypy [3]. Takum
YHMHOM, BUKOPHUCTAHHA 1bOT0 NigxoJy € epeKTHBHUM
pillleHHSIM AJI1 IOCATHEeHHs THYYKOCTi, HalillHOCTi Ta
aJIaTUBHOCTI B po3po6JieHHI BeGcepBicy iHTepaKTUB-
HUX KapT.

Cxema 6a3u pgaHux (ER-giarpama) Bigo6pakae
CTPYKTYpPY 3B’sI3KiB Mi>K OCHOBHHMM TaOJMLSAMH, 3a-
6e3neyyo4u 4iTKe ysIBJEHHS NPO B3aEMO3B’A30K Ja-
HUX (puc. 2).

Baza paHux “MapsDb” no6yjgoBaHa 3a NPUHLUIOM
pessduiiiHOl MofJeni, 10 Mepefbayae BUKOPUCTAHHS
B33a€EMOIOB'AAI3aHUX TaOJMUIb JJs IpeJCcTaBJeHHs
pisHux TuniB iHdopmanii, Takux sk reorpadiuni
KOOpJIUHATH, TEeKCTOBI omucu, TuUIoJioria 06€KTiB,
yacoBi mepiogM Ta MYJAbTUMEAiHHUNH KOHTEHT
(306paxkenHs Ta 3D-mozeni) (puc. 3).
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Ta6bsiuusa Images B 6as3i JgaHux 36epirae
iHpopmaltiro npo 300paxKeHHs, ki
BUKOPHCTOBYIOTbCA AJIs1 BifloOpaxkeHHs MapKepiB
Ha KapTi (puc. 4).

Ta6siuus Markers B 6a3i flaHux 36epirae indop-
Mallito mpo Ha3By 06'€KTa, MOT0 OMUC, TUI, epiok,
JIoKalito, mxepesa inopmaliii, KoopAuHaTH, Ta Ha-
aBHicTb 3D-mMogeni (puc. 5).

Y cTpyKTypi 6a3u faHUX BebcepBicy peasizoBa-
HO 3B’SI30K TUIy “OAUH [0 6araTbox’ MiX TabJu-
ner MapkepiB (Markers) Ta Ta6/uiel0 306paXkeHb
(Images). [lanui#l 3B’s130K mepejbadae, 1[0 KOXXEH
Mapkep MoXKe MaTH KiJbka 3006paxeHb, TOZAi SK
KOXXHe 300paKeHHS Mo)e OyTH MpUB’si3aHe BU-
KJIIOYHO /10 OJIHOT'0 MapKepa.

[Ipouec BHeceHHs iHopMalil y 6a3y AaHUX de-
pes BeGcepBic

Jlis cTBopeHHs Mapkepa o6’ekTa iHdopmaris
BHOCHUTbCA Y BiAnoBigHy ¢opmy, JaHuil mnporec
BKJIIOUA€ BBeJIeHHS TEKCTOBHUX JlaHUX, 300pakeHb,
BHeECeHHs KOOp/MHAT, BUGIp TUITy Ta Nepiofy TOII0
(puc. 6).

OmpumanHs iHopmayii 3 6a3u daHux

[Ipouec orpumaHHs iHdopManil 3 6a3u JaHUX
[J151 Bijo6pakeHHsI Ha iIHTepaKTHUBHIN KapTi BKJIIO-
Yae:

- 3anuT BiJ KOPUCTYBaYa;

- OnpaljtoBaHHs 3allUTY Ha cepBepi;

- 3anuT Ao 6a3u JaHUX;

= @ MapsDb
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Database Diagrams

Tables

System Tables
FileTables

External Tables

Graph Tables

dbo._ EFMigraticnsHistory
dbo.AspMetRoleClaims
dbo.AspMNetRoles
dbo.AspMNetUserClaims
dbo.AspMetUserLogins
dbo.AspMetUserRoles
dbo.AspMNetUsers
dbo.AspMNetUserTokens
dbo.mages
dbo.MarkerPeriod
dbo.Markers

Dropped Ledger Tables

Puc. 3. Cmpykmypy 6a3u danux “MapsDb” /
Fig. 3. The structure of the “MapsDb” database

FEEEEEEEEEEEEEEE
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100% -

R Resutts Eﬁ Messages
Id U IsTitle  Markerld
1 FEDC5D63-FD52-4C32-9110-04B088919119 Juploads/HcB7774-a945-42c 30 7d 1§ 11749568 jpg 0 BADSAD43-D854-447F-9CF4-FEEABEDSTATT
2 517C96B1-1295-4C67-B7ET-08ABD1FACEBA3 Juploads/577e043a-9c33-4e5b-57ac-19ba18291354jpg 0 5B50TE79-FD45-48DD-5596-655F09FBGEIT
3 D2897AAS-5374-4B82-C122-08DCE44DE2DA Juploads/ed 714 1f-0b 3b-42ac-b 7a3-0bffa605853% jpg 0 54403FDE-43A4-428C-B022-105DBATADDDA
4 1953BD1E-B23C-4EF1-FF15-08DC6503CETD Juploads/660e5d13-1525-4508-ab66-8c0c4bB80%0djpg 0 B4F1EE17-9242-4A77-B77F-445B42D0AEFG
5 AJIBAADAE-3802-4E63-B7E1-08DCE5536F4F Juploads/223608e 2-3438-4ce 3-bed1f426bfbb 7236 jpg 0 BMF1EE17-9242-4A77-B77F-445B42D0AEFG
6 AZECCADA-BEDS-42EB-CBDE-08DCE5DFO309 Juploads/694dcc52-e301-4870-51-07a9213a2af1.JPG 0 BF548E2B-01F6-4757-AADS-4E72FBEED4B3
7 C3DBA2AS-74C5-47CF-CRD7-08DCEEDFO309 Juploads/59a5fd0f-b 7ed-daeb-bef(-5dfcbc047cd JPG 0 BFB4BEZB-01F6-4757-AADB-4E72FBEBED4B3
8 AZS0C4TA-5B23-41FC-CBDB-08DCE5DFO30G Juploads/18953ae 2-5a88-458-9972-c4f75eeh ¥dc JPG 0 BF548E2B-01F6-4757-AADS-4E72FBEED4B3
9 8786D0B7-E84D-45F8-555A-08DCESF184DD Juploads/20df41a8-aedc-4259-bc85-08d571f4a48 jpg 0 B4403FDE-43A4-428C-B022-105DBATADDDA
10 88182631-AETF-411A-555B-08DCEIF1840D /uploads/eb8385c0438c4abd b2 b 1248504239 jpg 0 B4403FDE43A4-428C-B022-1050BA 1ADDOA
Puc. 4. Tabauys Imagesy 6a3i danux /
Fig. 4. The “Images” table in the database
FH Results @ Spatial results Eﬁ Messages
Id Name Description Type  BuildingPeriod

1 | E2D5IE26038A-4720-BB64-0C3175073E28 | Bicekosa wacHa E6398 Bifcerosa yacHa E6398 sHaxommnace y cemvwi Manis... 3 4

2 6D6AS6TC-4AGB-485E-B6BE-0CTF1ATDA000 FPopt «llnciukan Popt «lMuciukays sBynosanni y 1897-19503 pp. Mae venp... 1 ]

3 B8CDSFR6F-BCAI-44F5-BCTF-OCAIIES156ED 270 seHITHO-PEKETHWA MonkK Nepwwit 3POH[1] C-75 27040 seHitHo-pakeTHoro nonky ... 4 4

4 54403FDE-43A4-428C-B022-1050BATA0D0A  Popr "Mapywka [Mic” Popt "Mapywka lic” Hanexnts o nepwoi basw GynsH. .. 1 ]

5 B39A3805-FB45-4EBS-BEAI-14EETS0DE2E6 Kpuiska ¥TIA, cmT Bpioxosnui PeroHoTpyAoBaHa KPWIBKA, AKY SHKEBEQMCTH 3HMWMIK ... 7 3

6 83IDA2475-161B-475A-BAD1-1C3I3ATZTH4ACSH Bificekosa vactwia 55737 "Bificekoea yacTvra 55737 posmiwysanace Ha syn. Mew... 3 4

7 A1AFF1AF-2FOF-4CTA-SDFC-ZDAFA0135CAE  [esiBckka uMTagene IeBiBCEKa WTAAEN: — POPTMPIKaWAHE cropyaa y ueHTp... 1 ]

H BSFF4624-05E4-4350-504C-34BB543CFR3S Bexa utageni Il MNepefysae vy HaniBspyAHOBEHOMY CTaHi 1 ]

9 S0DTFSBA-4246-417D-8E1A-3750F5F05251 Mukonaiecsxa popTeus Mwkonaiecska popTeuns npeacTaenae cobow Komnneke ... 1 ]

10 IGTEIFEI-FCRE-4516-8064-43F17ACDOAL3 Apiafasa noGmzy c. Mioblwa 3HanoaMTECA NiBHIYHIWE ¢. MTiobwa CTpuiicekoro (padiwe.. 5 5

Puc. 5. Tabauys Markers y 6asi daHux /
Fig. 5. The “Markers” table in the database
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Puc. 6. Dopma 015 cmeopeHHs mapkepa /
Fig. 6. Form for creating a marker

Bxix
Indopmanis | TonoBHa
npo asropa | CTOpiHKa
Iadopmanist |, | IHTepakTuBHA
< 3D-monenb
PO MapKep KapTa
Buganutu Jonatu
MapKep Mapkep

Puc. 7. Cxema nepexodie sebcepsicy /
Fig. 7. Web service transition schema

- @inbTpanisa JaHux y 6asi jaHux;

- OmnpantoBaHHs OTPUMAaHMUX JAaHUX Ha
cepBepi;

- BizjipaB/ieHHs JaHKX KOPUCTYBavy;

- Po3nakyBaHH# Ta BiZjo6pakeHHs JaHUX.

Leit 6araTocTyneHeBUI nporiec
3abe3neyye TO4YHICTh, eQpeKTHUBHICTb Ta
HafAilHICTh y BifoOpakeHHI [JaHUX Ha
iHTepaKTUBHIil KapTi, 3abe3nevynyu
KOpHCTyBayaM JOCTyN [0 aKTyaJbHOI Ta
pesieBaHTHOI iHopMariil.

Mu BukopuctoByemo NetTopologySuite
(NTS) pisi po6oTH 3i reorpadiyHUMU JAHUMH,
1110 Ipe/icTaBJIeHi B 6a3i JaHUX, 30KkpeMa /115
36epiraHHs Ta onpaloBaHHS reOMeTPUYHUX
00'€KTIB, TAKUX SIK TOUKU (MapKepH Ha KapTi),
JiHil (MapupyTH) Ta iHIIi reoMmeTpUyHi pop-
M. lle 103BOJIsIE HAM BUKOHYBATH IIPOCTOPO-
Bi 3anuTH Ta aHasi3u 6Ge3nocepeHLO B 6asi
JlaHUX, 110 3HAYHO MiJiBUIye eeKTHUBHICTb
po60TH 3 reorpapiyHUMU JAaHUMH.
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Ilpunyunu pobomu Kopucmysaybkoi 4YacmuHu.
KopucryBanpka yacThHa BebcepBicy BUKOHYE QYyHK-
1[il0 3 HaJIaHHS 3py4HOTO iHTepdelcy A B3aEMoii 3
iHTepaKTUBHUMU KapTaMmu (puc. 7). BoHa 3a6e3neuye
JOCTYT /10 Bisya/ibHO pHBa6/1MBOi Ta GYHKIIOHAIbHOI
n1aTPopMH, sIKa 03BOJISIE eperisaiaTH, J0CaipKyBa-
THU Ta aHaJi3yBaTHU JaHi mpo mocTMisiTapHi 06’€KTU
JIbBiBCHKOI 06J1aCTi.

Ha rosioBHi# cTopiHLi po3TanioBaHa iHpopmariiiHa
KapTka (puc. 8), iKa HaZjlae KOPUCTYBa4yaM KJIFOYOBY iH-
dopmariito mpo NPOEKT, BKJAOYAIOUU HOTO OCHOBHI 1isi
Ta 3HaYEeHHSI.

[HTepakTUBHI esieMeHTU AJisi BUGOPY TUIIB 06'EK-
TiB i icTopuyHUX MepiofiiB, 3a6€3MeUy0Th MOXKINUBICTh

MocTminiTapHi 06'exTh JIbBiBCbKOT 0B.MaCTI
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KacToMizarnii Bijo6pakeHHs Ha KapTi. Lle He Jiuiie mif-
BUIIIYE 3pYUYHICTD, a i 36arauyye KOpUCTyBalbKUi J0C-
BiZI, 103BOJISIIOUM BUOGPATH Ti acNeKTH, 1[0 HANGiIbIle
L[iKaBJATb KOPUCTYBayYa.

PeanizoBano ¢pyHkuioHas pinprparii 06’eKTiB Ha iH-
TepaKTUBHIM KapTi BiAnoBiHO J10 ix TUnoJiorii Ta icTo-
pUYHOrO IepioAy, 1o 3abe3neyye NiZiBUILEHHS edek-
THUBHOCTiI PO6GOTH 3 MPOCTOPOBUMHU JJaHUMU (puc. 9).
Jln51 1bOro BUKOPUCTAHO BUGIPKOBI MM0JIsA, 3rPyNOBaHi y
ABikateropii: «Tunu» ta «I[lepiogu». Kateropisa «Tunn»
J03BOJISIE 3/1ificHIOBATH Bifi6ip 06'€kTiB 3a ix mpu3Ha-
YeHHsM, BKJIIOYarouu GOpTH, JOBroTprBaji 060pOHHI
Touku ([OT), BiicbKOBi YaCTHMHMU Ta iHII TUNX TOCTMi-
nitapHux cnopyZ. Kareropis «Ilepionu» Hagae MOxIu-

S aOANN  BlaxpuTuapry 3
N 11\ RGO .

Tunn Mepioan

AaHwx « Dopr B Kineus XIX cr. - nouarok XX cr.

W AMR  ICTOPMKIB, NigHHKIE, ¥
G -/ fot @ 1514- 15918 pp.
AMOUM T yHiK -
o padiuHOR iHdopMal + Bifichxosa uacTuia @ 1918-1939pp.
~ PakeTHWi nonk B 1939-1945pp.
» Netonnue @ 1945-1991pp.
~ Bymkep B 1991 - cuoronenn

~ Kpviieka

Moka3aTu Ha kapTi

— - = - - IHpOpMaLIA NPO 3BTOPa

Puc. 8. l'on08Ha cmopinka npoekmy /

Fig. 8. Main page of the project

Dopt

AOT

BilicbkoBa uactuna
PakeTHWiA noak
NetosuMe

byHkep

Kpuiska

Mepioau

@ Kineus XIX cr. - nouatox XX cT.
B 1914-1918pp.
@ 1918-1939 pp.
B 1939-1945pp.
B 1945-1991pp.

@ 1991- chorogeHns

Puc. 9. ®inempayis 06'ckmie 3a munom ma nepiodom /
Fig. 9. Filtering objects by type and period
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BitaHHs,
RStepan

Buiatn

Liymarieea
321'm Nunoniacsxud
yaunmap »

Puc. 10. TumyabHa kKapma hpoekmy
Fig. 10. Title map of the project

NOCTMiJITApHUX 06’€KTiB. 3arajoM Taka

Puc. 11. @yHkyionas cmopinku inmepakmueHoi kapmu /
Fig. 11. Functionality of the interactive map page

BicTb diNbTPYBaTH AaHi 32 XPOHOJIOTIYHUMU paMKaMU,
Hanpukiag, Kinelb XIX — noyaTok XX cToJiTTs abo ne-
piox [Mepiuoi cBiToBoi Bitinu (1914-1918 pp.).

KoMnoHeHT kapTu 3abe3nevye BiJoOpa)keHHS iH-
TepaKTHUBHOI KapTu Ha cTopiHii (puc. 10) uuisgxom
BUKODPHUCTAHHS cllelliajizoBaHoi 6i6/ioTeky, sika iH-
TerpyeTbcd 3 pi3HUMHU cepBicaMU [/l OTPUMaHHA Ta
Bi3yasizanii gaHux. KoxkeH Mapkep npejCcTaB/ISIETbCA
BiZimoBifAHOIO iKOHKOIO, 110 BifloGpakae TUN OG'EKTA,
3abe3nevyoun 4iTKy BisyasbHy ifeHTUdiKanito. [Ipu
B3a€EMO/II 3 MapKepoM BiIKpUBAETHCA CIJIMBarye Bi-
KHO 3 JieTajibHOIO iHdopMalieo nmpo o6eKT, a y pasi
HasBHOCTI 3D-Mofei — nocruaHHA Ha il eperssj, 1o
3HAQYHO PO3UIMPIOE MOXKJIUBOCTI KOPUCTYBaYiB JJ1d OT-
pUMaHHS 0AATKOBUX JaHuX (puc 11).

BukopucTtaHo BiacHy kiacudikarliito 3a nepiogamy,
po3po6JsieHy 3 ypaxyBaHHAM KJ/HOYOBUX iCTOPUYHHUX
eTaniB, fIKi BIVIMHYJIU HAa PO3BUTOK Ta TpaHc$OpMalLlito

JuHamiuHa .

—— iHTepaKTUBHA CTpPyKTypa 3abe3leuye
THY4KicTb y po6OTi 3 KapTolo Ta ajanTa-
T 1if0 0 MoTpe6 KOpPUCTYBavya NpHU JOCJi-

el A JPKeHHI IOCTMiJiTapHUX 06’EKTIB [7].
Moz R owyk CxeMa, siKa BifjoO6pakae mpolec omnpa-
Mapkepa [[I0OBaHHS 3anuTy ¢inbTpanil B cucremi,
T T Ta BKJIIOYA€E KJIEHTCbKY 4YaCTHUHY, Cep-
Cropinka | Binkprrra | o — - Brgzz:‘;:;? BEPHY YaCTHHY Ta 6a3y JaHUX MOJaHa Ha

o6'exta e 06‘(—:1(1'3] R— pUcyHKy 12.

T [HTEepaKTUBHA KapTa TaKOX BKJ/IOYaE
Bu6ip mapy AMHaMIi1HO reHepoBaHy 'JIEI‘.EH.,Z[y: AKa Bi-
HpomaﬂaHHﬁ BHMipIOBa.HHH KapTi /_106pa>Ka€ P13H1 TUIIK 00’eKTIB i B14IIOB1/-
MapLpyTy BifcTaHi Hi IM Mapkepu (puc. 13). Jlerenga ajar-

TYETHCA BiANOBIIHO /10 HAABHUX TUIIIB Ta
MapKepiB, 1110 3abe3neuye ixHI0 i1eHTUdi-
Kallilo.
@dyHKIiOHA [03BOJISIE 3/iMCHIOBATU
NOIIYK MapKepiB 3a Ha3BOK Ha OCHOBI
BiAOBIIHOCTI BBeLEHOMY 3allUTYy, 110 CIPUAE IIBUJ-
KOMY JIOCTYIy J10 HEOOXiJHUX JJaHUX.

Bigo6paxkeHHsI Ta B3a€EMOJAis 3 TPUBUMIpHUMU
MOJZeJIAMU peasi3oBaHi 4yepe3 aKTUBaLil0 MeTOLY
Bifo6pakeHHs 3D-Mogesi, 10 3/JiHCHIOETbCS NpU
BUOODi BianmoBigHOrO Mapkepa. Lleit MeTon CTBOPIOE
KOHTeWHep AJis iHTerpanii Mogesi, 3a6e3neqyyryu
KOpPUCTYBayaM MOXKJIWBICTb IHTEPAaKTUBHOTO MaHi-
My/JlI0BaHHA TPUBUMIPHUMU O06G'€EKTAMU y CIJIMBAIO-
yoMmy BikHi [1].

CmopiHka iHgpopmayii npo 06'ekm. Ha kapTui po3mi-
1eHi: Ha3Ba, poTo Ta KopoTKa iHdopMalliiHa oBiAKa
PO 06'EKT 3 MOXKJIMBICTIO NeperissAy po3IUpPEeHOi iH-
dopmarii (puc. 14).

Bino6pakeHHs iHpopMaliii npo 06’eKT peasisyeThb-
csl yepes3 iHTepaKTUBHUHU iHTepdelic, AKUN BKIOYAE
rajsiepero 300pakeHb y BULIsAI Kapycesi. KpiMm Toro,
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KiieaTchka
YacTHHA
Bubip kpurepiis ¢insrpanii BinodpaxeHHa MapKepiB
KOPHCTyBadIeM KOPHCTYBaqy
CTBOpeHHS Ta BiampaBka JlomaBarHs BigmoBigeOl
3aIHTY 10 CepBepy iKOHKH JI0 MapKepa

4

CepgepHa
JacTHHA v

Bianpapnexus
inpopmanii mpo
MapKepIl KIIEHTY

O6pobxka Ta
ONTHMi3aIis 3anuTy

Binnpasnenus
ONITHMI30BaHOTO

JlomaBaHHS HagsBHHX

e 3000paKeHb MapKepa

Basa
JAHHX

O Sy BianpasnenHs BiAmoBigHol
BiOIp BIANOBIIHOT Ay g

indopmarii na cepsep

inopmarii

Puc. 12.Cxema inbmpayii mapkepis /
Fig. 12. Marker filtering schema

BifjoOpaXkaeTbcs cnucok [kepes iHpopmarii, 1mo
3abe3nevye AOCTYI A0 A0AAaTKOBUX JaHUX Ta MaTe-
piasiB, noB’si3aHux 3 06'ekToM (puc. 15). IHTepdeiic
BKJIIOYa€ QYHKII peJlaryBaHHs Ta BUAaJIeHHsI MapKe-
piB, AKi Ha CbOTOAHI AOCTYIIHI JiMIlIe Ha paBax aAMi-
HicTpaTopa.

JlonaTkoBo peaJsli3oBaHa QYHKILisT KOMeHTYBaHHS,
1110 Z103BOJISIE 3a/IMIIATH BiJTYKU Ta KOMeHTapi, MoB’s1-
3aHi 3 06’EKTOM.

Ha iHTepakTHUBHIN KapTi MapuipyT Bilo6Gpa*kaeThbCs
y BUIJIAAI JIiHII, AKa MOKa3ye 1IJIAX BiJi 10YaTKOBOI 10
KiHLeBoi ToukH (puc. 16).

Y npoekTi MU BUKOpUCTOBYeMO Mapbox Az npo-
KJaJJaHHA MaplIpyTiB Mi>K MapKepaMH Ha KapTi, 1110
JO03BOJISIE IJIAaHYBATU MapLIpyTH Ta leperadaiaTu
BificTani Mix o6’extamu [8]. Ix pyHKIioOHANBHICTE y
BebcepBici po3pobiieHa TAKUM YHHOM, 1[06 CTBOpPIO-
BaTH Ta BiloOpakaTU MapUIPyTU Ha iHTepaKTHUBHIN
KapTi noJierumyro4du njaHyBaHHs [1040poxel abo Ha-
Birarito.

Mapbox BHUKOPHUCTOBYE CKJIQJHi airOpUTMHU A5
BU3HA4YeHHs HaWKpalloro MapupyTy Mix JBoMa TO4-
kaMu. L|i airopuTMu 6a3y0ThCs Ha aHasi3i JaHUX PO
JOPOXKHIO Mepexy, BK/IYauU: BYJUL, LUISAXH, MOC-
TH, TyHeJIi, 00MeXKeHHS IBUJKOCTI, 30HU 3a60pOHEHO-
ro pyxy Ta 6araTo iHumoro. CxeMa npokJiaJlaHHs1 Mapli-
pyTy y Mapbox npejcTaByieHa Ha pUCyHKY 17.

3anponoHoBaHUN BebGCEPBiC Ma€E MIMPOKUHN MOTEH-
nias JJig NOAaJbIIOrO0 PO3BUTKY Ta BAOCKOHAJIEHHH,
30KpeMa:

Po3wuperHs1 6a3u daHux: iHTerpalis HOBHUX MOCT-
MiJiTapHUX O6'€KTIB, po3UIMpeHHS TreorpadidyHoro
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®opT «Monoenyi»

®oprt “Mapyuka Jlic”
A ®optu «[neweBnyi»
AOTw
DOT Mukonaiscekoi gpopreLi
PaBa-Pycbkuii ykpinaeHuii paioH
CTpPYMWAIBCEKUIA YKPINJIEHWIA paiAoH
BilicbkoBI YacTUHK
BilicbkoBa YactuHa A2627
BilicbkoBa yactuHa N2 32351
BilickkoBa wactmHa 55737

BiricbkoBa yactuHa A3870

Puc. 13. /lecenda kapmu /
Fig. 13. Map legend

7 Tl : e

e . ’j ByHkep 3B’A3KYy i

' «MowuHa» [\,\7

KONMWLLHIA  BICLKOBWIA  KOMYHIKaLIiAHWA J

*.., BY30/, posTaiwioBaHwidi y JlbBoBi nobnusy

‘Vma,::‘\ cTagjoHy CKA. OG'ekT GyB poamilLeHWid Ha | Ll
) mubuHi 30 M nig 3emne0 i cnyxve
\ roNoBHUM LiEHTpOM 3B'A3KY
MprKapnaTcLKOro BilfiCbKOBOIO OKP
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\\'}bbmnpmmxa E \ A :

, Kaizep
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NesBanpiska k. 413'm
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Puc. 14. [nmepakmueHa kapma i3 Mapkepom 6yHKepa 38’3Ky
«/lowyuHa» /
Fig. 14. Interactive map with a marker for the «Loschyna»
communication bunker)

% Knenapis

OXOIlJIEHHHA 3a Mexi JIbBiBcbkol o6J1acTi, 36araueHHda
inpopmauii npo o6’ekTu (AoAaTKOBI icTopuyHi AaHi,
apxiBHi MaTepianu, MysbTUMEeAITHUN KOHTEHT);
TlokpawjeHHs1 Kopucmysaybkozo 0doceidy: YL 0CKO-
HasleHHS iHTepdelicy 3 aKIeHTOM Ha MepcoHasi3aliio
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YKIAGHHA NaE Ha MET! 3aXHCTHT Mepenpagy uepes p. dHic

Tapauos Ha
BIAHOCTLCH Hitki A0

ik OCHALLEH] BEX KM 1Y S LA B
1. uoTpy GaTapel Oopr R

rayGuue 104-uw, a Taxox rapuar 76,5-

PEWTKA nig3emHi GeToH:

L UDES YKDINAEHHA. EGEKTHEHICTIO BIASHAUMINCE NIONSOBI
sycums npopEan ikik) OGOPOHHIX Yif opMuLy. B Wiy Ha 6 sepecks 1914 p. nigzama
i Bificocamy Gea sHadHy sTpaT. Cpoa ascrpificskol apuil OpraHBysaTv KHTPYIAD | nosepHyT Myt nalec

dopreiyo Gyra GeaycniHow.

I Tiam: Qopr
© Nepioa: Kineus XIX cr. - nouarokXX cr.
3% Cram s6epexenns: YacTKOBO SPYRHOBAHMA

©Q Pozrawysauns: Mukonaes
¥ Koopawnar: 49.5398,23.9761

Puc. 15. Poawupena cmopinka ingpopmayii npo «Mukoaaigcobky popmeyio» /
Fig. 15. Extended information page about the «Mykolaiv Fortress»

4,
%,

MapuwpyT

EyNuus Natpiapxa AnminTpin Apemn

Bigcranb: 0.99 km
TpuBanictb: 3 xB

KNiHIYHa
NikapHA

QByig

Pidiarg,

145 T,

Puc. 16. Mapwpym Ha iHmepakmugHiti kapmi 3 napamempamu
sidcmani ma mpusasaocmi /
Fig. 16. Route on the interactive map with distance
and duration parameters

dyHKUioHaNY [ pi3HUX KaTeropiil KopuUCTyBadiB,
BKJIIOYAIOYU TYPHUCTIB, JOCJAILHUKIB Ta OCBITAH;

IHmezpayis 3 iHWUMuU naamgopmamu: CTBOPEH-
HsaA APl nng o6MiHy gaHuMu 3 iHWIMMU reoiHdop-
mauiiHumu cucremamu (I'IC) Ta TypuUCTUYHUMU
cepBicamy;

Jodamkosi pyHKYioHANbHI MOXCAUBOCMI: CTBOPEH-
HSl aHaJIITUYHUX IHCTPYMEHTIB /151 IJIM60KOI0 MPOCTO-
pOBOro aHaJi3y, po3po6Ka NepcoHa i30BaHUX Mapli-
pyTIB [Ji1 KOPUCTYBAUiB 3 ypaxyBaHHAM IXHIX ynozo-
6aHb Ta iHTepeciB;

Mob6inbHa adanmayis: cTBOpeHHs MOGIJBHUX [J0-
JaTkiB a5 Android Ta i0S 3 iHTepakTUBHUMU PYHK-
LisiMu o$JIaliH-OCTYIY 10 IaHUX;

Cnisnpays 3 HAyKoBUMU ycmMaHOBAMU: 3a/ly4YeHHH
JOCNIAHUKIB JJIA aKTyaJsisalil JaHUX, MiArOTOBKHA HO-

o !a“‘i‘

KopucryBau HagcHIae 3anuT
1711 DPOKJIAJAHHS MapIIP

a

Y

' Cucrema Hagcniaae indgopmanito
npo 3anaT 10 MapBox

v

MapBox Bukonye
aHaJIi3 3a0HATY

I'enepamisi onTHMAaIBLHOTO

LI Y
Y
'@ N
IloBepHennst JaHNUX /10
BeOcepBicy
" J
Y
r- >
BuBejennsi MapmpyTy
IS KOpPHCTYBada
J

Puc. 17. Cxema npokaadanus mapupymyy Mapbox /
Fig. 17. Route planning schema in Mapbox

BUX MaTepiasiB Ta opraHisauil TeMaTUYHUX NIPOEKTIB
Ha 6a3i Be6GcepBicy;

IHmepHayioHanizayis: nepeksaf; BebGcepBicy Ha
iHIII MOBHU [J14 3a/ly4YeHHA MDXHApPOJHOI ayAUTOpil Ta
nonyJsigpu3sanii yKpaiHCbKOI KyJIbTYPHOI CaAMHU Ha
CBITOBOMY piBHi;
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3acmocyeaHHs Cy4acHUX mexHo/102ill: BIPOBAJ-
’)KeHHS LITYYHOrO iHTe/JIeKTy JJis1 aBTOMAaTH30BaHO-
ro aHaJji3y JaHuX, IPOrHO3yBaHHs CTaHy OO'EKTIB Ta
CTBOpPEHHS1 peKOMeHJalil 1110710 iX 36epexeHHs.

BucHoBKHM. Po3pobsieHHs1 BebGcepBicy JJia iHTe-
PaKTHUBHOTO BiJJoGpaKeHHs MOCTMiJiTaApHUX OO'EKTIB
JIbBiBCHKOI 06J1aCTi € BaXK/IMBUM 3aCO60M Y 36€perKeH-
Hi, monyagpu3alil Ta iHTerpauil icTOpUKO-KyJAbTYpPHOIL
CHaJIMHU y cy4yacHUU nudpoBuil npoctip. OCHOBOMWO
NPOEKTY CTaJl0 3acTOCyBaHHsA BeOkapTorpadii, ska
JloBeJia CBOI0 ePeKTUBHICTb Y cMcTeMaTH3allii Ta Bisy-
anizanii gaHux. [HTepaKTUBHICTb cepBicy, 3abe3mneye-
Ha CyYyaCHUMH TeXHOJIOTisIMH, [03BOJIIE OTPUMYyBaTHU
JOCTYI ZI0 CTPYKTypoBaHoi iHpopManii mpo 06’'€KTH y
3pyuHit popwmi.

3anponoHoBaHUN BebGCepBic 06’€IHYE MOCTMiJi-
TapHi 06'€KTU y €IUHIN maTdopmi, ockisibkU iHbOp-
Maljis mpo Ui 06'€KTU YacTo 36epiraeTbcs y pisHUX
JKepeJiaX, He € CUCTEMATH30BaHOIO, a AOCTYM /10 Hel
YCKJIaJJHEHUH yepes BiZiICyTHICTb iHTerpoBaHuUX IJaT-
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¢dopM. 3aBIAKM BUKOPHUCTAHHIO CTEKYy TeXHOJIOTIH
Angular 18, ASPNET 8 i MSSQL cepBic 3a6e3mneuye
BUCOKY NPOAYKTHUBHICTb, IHTEPAKTUBHICTbL i Macll-
TabOBaHICTh, 110 [03BOJIIE 06CAYroByBaTHU LIMPOKY
ayAUTOpIito: BiJ JOCHIAHUKIB 1 TYpPUCTIB A0 OCBITHIX
3aKJajiB.

BakJiuBMM [OCATHEHHAM € IiHTerpauyis iHCTpYy-
MeHTIiB AJis ¢inbTpanil, BigobpaxkeHHs 3D-mopeseit
i mpocTopoBOro aHasisy, 10 po6uTh MmaaTdopmy yHi-
BepCaJIbHOI0 AJId LOCIIpKEeHHS Ta [oNyJiapu3anii icto-
pU4HUX 06'€KTiB. BukopucrtanHs nigxoay «Code First»
y CTBOpeHHi 6a3u JaHUX 3abe3nedye rHy4YKicTb y pos-
BUTKY Ta OHOBJIEHHI CTPYKTYPHU CEpPBiCy, 1[0 € BAXKIIU-
BUM JIJI1 HOT'0 OAa/bIIO0]1 €BOJIIOLII.

Po3po6sienuit BebcepBic He Jyiulile cripusie 36epe-
>KEHHIO ICTOPUKO-KYJIBTYPHOI crnaArHu JIbBiBCbKOI
o6.s1acTi, aje W JEeMOHCTPYe MNOTeHIliaJl Cy4yaCHUX
uudpoBUX TeXHOJIOTIM y monysaspusanii Tta iHTe-
rpauii cnafguidHu y mio6asbHUM iHGopManinHun
IIPOCTip.
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WEB MAPPING AS A TOOL FOR PRESERVATION AND PROMOTION OF HISTORICAL
AND CULTURAL HERITAGE

The purpose of the article. To substantiate the necessity of creating a web service with interactive maps of post-
military objects, define conceptual and technological foundations for its implementation, and demonstrate the potential
of web mapping for the preservation, promotion, and integration of historical and cultural heritage into the digital space.

The main material. Under modern digitalization conditions, creating an interactive web service to showcase post-
military objects in Lviv region is an essential method for preserving, promoting, and ensuring accessibility to historical and
cultural heritage. Post-military objects constitute a valuable source of historical information; however, data about them
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often remain unsystematized and difficult to access. Web mapping enables integration of spatial and thematic data onto a
platform combining visualization, informativeness, and interactivity.

The technical implementation of the web service is based on a contemporary technology stack: Angular 18 for the
frontend, ASP.NET 8 for the backend, and MSSQL for data management.

The web service database is structured according to relational principles, including tables for geographic coordinates,
textual information, multimedia materials, and object typologies. A “one-to-many” relationship between tables enables
the integration of markers with photographs, enhancing visual data representation.

The interactive service interface allows users to interact with maps, display objects based on selected criteria, view
related content, and plot routes. The integration of NetTopologySuite ensures efficient handling of spatial data, such as
object coordinates and routing.

The proposed web service addresses the problem of data systematization, unifying them into a single platform conve-
nient for researchers, educators, tourists, and the general public.

Conclusions. The development of the web service for interactive mapping of post-military objects in the Lviv region
aims at preserving, promoting, and integrating historical and cultural heritage into the digital space. Utilizing a modern
technology stack (Angular 18, ASP.NET 8, MSSQL), the service provides interactivity, performance, and convenient access to
organized information, including filtering, 3D models, and spatial analysis. The web service solves the problem of unsystem-
atized data, offering new opportunities for research, preservation, and promotion of post-military objects.

Keywords: post-military objects, web service, web mapping, interactivity, historical and cultural heritage, digitalization,
database, relational model, spatial data, integration, visualization.
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Future geography teacher training in Czechia and Ukraine:
a comparative analysis of two universities

The purpose of the article is to explore the current experience of geography teacher training in Czechia and Ukraine
based on the experience of the University of West Bohemia and V.N. Karazin Kharkiv National University.

The main material. In the Czech educational system, becoming a qualified teacher typically involves completing a
three-year Bachelor’s program (180 credits) followed by two-year Master’s program (120 credits) while in Ukraine a
Bachelor’s program lasts for four years (240 credits) and a Master’s program lasts for one and a half years (90 credits) or
2 years (120 credits).

Geography teacher training at the Department of Geosciences of the University of West Bohemia is offered at the
Master’s level (following a preparatory Bachelor’s program) and allows for combinations with other teaching subjects. The
Bachelor’s program in Geography for Education emphasizes academic preparation in geographic and pedagogical founda-
tions, preparing students for advanced study. It includes fieldwork, a research-based thesis, and a state exam. The follow-up
Master’s program focuses heavily on geography teaching methodology and includes regionally oriented subjects, three
stages of pedagogical practice, and innovative training using a virtual reality-based classroom simulator. The final state
exam uniquely simulates real teaching, requiring students to demonstrate both their geographic knowledge and teaching
competencies.

Geography teacher training at the School of Geology, Geography, Recreation and Tourism of V.N. Karazin Kharkiv
National University is offered at both Bachelor’s and Master’s levels through specialized programs combining geographic,
pedagogical, and practical components. The Bachelor’s program prepares students to teach Geography, Nature Study, and
Economics, focusing on core geographic knowledge, pedagogy, and substantial fieldwork. The Master’s programs offer two
tracks — one with a natural science focus and another with an economic orientation — allowing students to deepen their
expertise and teaching skills. Both levels emphasize pedagogical practice and conclude with the public defense of a thesis.

Conclusions. The analysis of geography teacher training in Czechia (University of West Bohemia) and Ukraine
(V.N. Karazin Kharkiv National University) demonstrates both the progress that has been made and the challenges that
remain. Both countries have established strong foundations for preparing future geography teachers, with a focus on
integrating pedagogy and content knowledge, practical experience, and fieldwork. Looking ahead, further modernization
of curricula, increased use of VR technology, and international cooperation will be key to ensuring that geography teachers
are well-prepared to meet the demands of 21st-century education.

Keywords: geography teacher training, future educators, comparative education, professional development, teacher
competencies, Czechia, Ukraine.
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Introduction. Education is a strategic resource
of socio-economic development of society, improving
national security and interests, strengthening the
authority of the state in the international arena [1].
Training of future geography teachers is crucial for
ensuring high-quality education in both the Czech
Republic and Ukraine. Geography, as a subject, plays a
significant role in developing students’ understanding
ofthe world, promoting spatial awareness, and fostering
environmental responsibility. Also, we should not
forget the role of geography in the patriotic education
of youth, which is of particular importance for Ukraine
because of the war with the Russian Federation. Teacher
training is always an ongoing and evolving process [9].
In recent years, both Czechia and Ukraine have focused
on improving geography teacher education programs,
addressing global educational challenges, and aligning
their systems with European standards.

Initial conditions. Czech Republic’'s education
system is structured around the Bologna Process.
Teacher training programs, including geography,
are housed within faculties of education, faculties
of pedagogy, or faculties of sciences at universities.
Students typically pursue a bachelor’s degree followed
by a master’s degree, where the bachelor’s one is
designed to provide theoretical knowledge in geography,
while the master’s degree is more focused on pedagogy
and methodology of teaching.

In the Czech educational system, becoming a
qualified teacher typically involves completing a
Bachelor’s program followed by a Master’s program.
The Bachelor’s program lasts for three years (180
credits) and provides foundational knowledge of
geography. However, a Bachelor’s degree alone does
not confer teaching qualifications. To become a fully
qualified secondary school teacher, one must complete
a subsequent two-year Master’s program (120 credits).
Graduates of the Master’s program are then eligible to
teach in primary and secondary schools.

The University of West Bohemia (UWB) is a well-
respected public university located in Plzen, Czechia.
Established in 1991, it is the leading educational and
research institution in the West Bohemia region, offering
a diverse range of study programs in engineering,
humanities, economics, law, and applied sciences. The
university consists of nine faculties, covering disciplines
such as mechanical and electrical engineering, computer
science, arts, education, law, economics, and design.

The University offers comprehensive programs
for training teachers through its Faculty of Education
which consists of 12 departments and 2 educational
centers. In terms of geography teacher training, this
is provided by the Center for Biology, Geosciences and
Environmental Education (CBG). The center strives
to be a functional center of biological, geological, and
physical-geographical research not only in the region
but also internationally and consists of 2 departments:
the Department of Biology and the Department of
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Geosciences, where, respectively, future geography
teachers are trained.

The Department of Geosciences focuses mainly on
subject-related didactic research, especially on finding
and overcoming the critical spots of the curriculum and
also on the methodological correct creation of virtual
field trips and their implementation in the educational
process. The Department provides Bachelor’s and
Master’s study programs which last three or two years
respectively. By studying these programs, students get
the knowledge and skills to become a primary school or
upper secondary school teacher [2].

Ukraine’s education system also follows the Bologna
Process framework. Teacher training programs,
including geography, are offered by two main types
of educational institutions: classical universities and
purely pedagogical ones [7]. Students typically begin
with a Bachelor’s degree, which mainly focuses on
providing theoretical knowledge in geography, followed
by a master’s degree that emphasizes pedagogy and
teaching methodology.

Similar to the Czech system, in the Ukrainian
educational system, becoming a qualified teacher
generally requires completing both a Bachelor’s and
a Master’s program. The Bachelor’s program lasts for
four years (240 credits) and provides foundational
knowledge in geography along with introductory
pedagogical courses. However, a Bachelor's degree
alone does not grant full teaching qualifications. To
become a certified secondary school teacher, graduates
must complete a one-and-a-half to two-year Master’s
program (90-120 credits). The Master’s program
deepens pedagogical and methodological competencies,
preparing graduates to teach geography in secondary
schools.

V.N. Karazin Kharkiv National University (KKNU) is
one of the oldest and most prestigious educational and
research institutions in eastern Ukraine. This public
university, located in the heart of Kharkiv - the second-
largest city in Ukraine — was founded on November 17,
1804. Renowned for its academic excellence, research,
and innovation, KKNU is recognized as a leading
educational institution in Eastern Europe.

However, Russian military aggression has caused
severe challenges in maintaining the educational
process at KKNU. Due to its close proximity to
the Russian border, the university’s facilities have
suffered significant damage. Despite these hardships,
KKNU continues to operate. Many faculty members
and students have been displaced, either becoming
internally displaced persons (IDPs) within Ukraine
or seeking refuge in other countries. As a result, since
February 24, 2022, all teaching has been conducted
remotely. While some staff members still work from
campus, most teachers and all students are attending
online classes from home.

Distance learning at KKNU is complicated by
frequent air raids, missile strikes, shelling, regular
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power outages, and an unstable internet connection. The
situation in the Kharkiv region remains tense, making
it one of the most heavily affected areas of Ukraine. A
return to full-time, in-person education at KKNU is
highly unlikely until hostilities cease but a hybrid model
(a combination of online and offline classes) is possible
in the nearest future.

KKNU offers a wide range of programs in science,
humanities, social sciences, medicine, and engineering
across multiple faculties. In terms of Geography teacher
training, this is provided by the School of Geology,
Geography, Recreation, and Tourism. The School has a
rich history, dating back to 1804, when the Department
of Statistics and Geography was first established at
Karazin University. Today, the School consists of three
departments:

e Department of Physical Geography and Cartography;

¢ K. Niemets Department of Human Geography and
Regional Studies;

¢ Department of Fundamental and Applied Geology.

Currently, these departments offer Bachelor’s
and Master’s programs in the following specialities:
Geography and Regional Studies, Earth Sciences, and
Secondary Education (Geography). The latter is designed
for students who wish to become geography teachers.

The purpose of the article is to explore the current
experience of geography teacher training in Czechia
and Ukraine based on the experience of the University
of West Bohemia and V.N. Karazin Kharkiv National
University. It compares educational approaches for
enhancing the quality of geography teacher preparation
considering the current situation in Ukraine.

Geography teacher training at the University of
West Bohemia. At the Department of Geosciences of
the UWB students can obtain a teaching qualification
in Geography at a Master’s level (in combination with
other subjects e.g. with languages, history, biology,
physical activity etc.). General features of all of the study
programs are comprehensive education (a diverse
range of subjects that include theoretical foundations
from various areas of geographical disciplines with
an emphasis on understanding basic terminology and
conceptual system thinking), internship in schools,
individual support and access to modern research in
the field of education.

The Bachelor’s degree program in Geography for
Education is designed as an academic program. The
graduates are primarily prepared to continue their
studies in a follow-up program in the field of geography
with a pedagogical focus. They demonstrate knowledge
and understanding of the fundamental trends in the
development of geographical thinking.

The program lasts for 3 years (180 credits) and
includes around 55 compulsory components (20
in geography, 20 in the second subject and 15 in
pedagogical-psychological basis) and some elective
components (languages, or courses for deepening the
subject skills). By completing pedagogical-psychological

2025. Bunyck/Issue 41 |

and general didactic courses, the graduates acquire the
foundations necessary for developing competencies
required for teacher qualification, thereby creating the
prerequisites for entering follow-up study programs
leading to full teaching qualification.

Regarding the distribution of disciplines by years of
study, first-year students mostly learn general physical
geography disciplines (Fundamentals of Geology,
Geosciences) as well as subjects focused on scientific
research in geography (Geographical Research, Basic
Geography for Science Study, Introduction to GIS). In the
second year of study, students continue to study Physical
Geography, complemented by Economic Geography.
As for the compulsory courses in the third year, they
include cartographic disciplines (Cartographic Methods
of Geodata, Geographical Cartography), Geography
of Europe, and Basics of Landscape Ecology. The
only pedagogical discipline in the compulsory part
of the study program is Propaedeutics of Geography
Education.

As for the elective part of the curriculum, it may
include long-term international internships or courses
focused on travel and game-based learning. Students
can also apply for the short-term Field Course in
Geosciences, held in the Western Bohemia region,
or opt for a long-term field course, which often
takes place abroad. Both types of field courses are
practically oriented and provide students with hands-
on experience. During the short-term Field Course,
students often visit the Barrandien region, known for
one of the largest karst complexes in Czechia, or explore
spa areas with evidence of post-volcanic activity. The
long-term Field Course typically involves a study tour
with stops at geographically significant sites - for
example, students once had the opportunity to sail along
the Croatian coast on a yacht. At the end of their studies,
students are required to publicly defend a research-
based Bachelor’s thesis. They can choose to conduct
research either in geography as an academic discipline
or in geography education, and must complete the
full research process: selecting a topic and research
questions, establishing a theoretical framework,
describing the methodology, visualizing and analyzing
results, and discussing the findings. Finally, students
must take the State Final Bachelor Examination, which
consists of three components: i) physical geography, ii)
human geography, iii) GIS and cartography.

The following Master’s degree program in Upper
Secondary School Teacher Training in Geography runs
for a standard length of 2 years (120 credits). To meet
the program requirements students are expected to
write and defend their Master’s thesis and pass the final
state examination.

Most of the program focuses on geography teaching
methods which is reflected in the presence of such
compulsory courses in the curriculum as Methodology
of Teaching Geography, Modern Methods in Teaching
Regional Geography. Interestingly, unlike the Bachelor’s
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program, the compulsory part of the Master’s program,
which includes 8 disciplines with a total of 34 credits, is
more regionally oriented. There are such disciplines as
Physical Geography of the Czech Republic and Human
and Regional Geography of the Czech Republic.

In a rapidly changing world of technology, future
geography teachers must stay aligned with current
trends and be prepared to adapt through continuous
professional development [8]. Within the courses that
focus on teaching, students can train their teaching skills
in a specific virtual reality-based simulator (Fig. 1). This
simulator (called Virtual Classroom) was developed at
the University of West Bohemia and represents a unique
opportunity for students [3]. Future teachers put on
the head display and find themselves in an immersive
classroom environment where they can teach the
avatars who are operated by a didactician.

During the following Master’s degree program,
students also undertake pedagogical practices, which
consist of 3 courses. The first one is based only on
observing and reflecting on real teaching. To pass the
second course, students have to teach 10 hours (in
each of the two subjects they study) at schools, and to
pass the third one, students teach 20 hours at schools
(in each of the two subjects they study). During each
of these three courses, the teaching is evaluated using
transdisciplinary didactics with 3A methodology [6].

Final state examination at the Master’s level is quite
unique in Czechia, because students resemble actual
teaching. They essentially teach the examiners in two
topics (10 minutes on each) - one topic from general
geography and one topic from regional geography. This
approach allows for an assessment not only of subject-
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specific knowledge but also of the students’ proficiency
in teaching methodology.

Geography teacher training at V.N.
Karazin Kharkiv National University.
At the School of Geology, Geography, Recreation and
Tourism students can obtain a teaching qualification in
Geography at both the Bachelor’s and Master’s levels
on the corresponding study programs [10]. These
programs are provided jointly by the Department of
Physical Geography and Cartography and K. Niemets
Department of Human Geography and Regional Studies.

The Bachelor’s degree program in Geography, Nature
Study, Economics and Tourism-Related Activities is
aimed at forming a specialist with a modern worldview
and thinking, who is able to carry out competent
teaching in general secondary schools and specialized
educational institutions, master modern information
and communication technologies, and apply means and
technologies of interaction between participants of the
educational process.

The program lasts for 4 years (240 credits) and
includes 39 compulsory components (179 credits in
total) and 16 elective components (61 credits in total).
It needs to be said that after obtaining such a degree
graduates can teach Geography, Nature Study and
Economics in general schools in Ukraine, there is no
choice of additional subjects for them.

As for the the distribution of disciplines by years of
study, first-year students learn general subjects (History
of Ukraine, Advanced Mathematics, Foreign Language)
and general physical geography disciplines (Scientific
and Natural Picture of the World, General Earth Science,
Fundamentals of Human Geography etc.). Starting from

Operacni
systém

Fig. 1. Future geography teacher training in the VR classroom: A - the virtual classroom environment from the user’s point of view;
B - the virtual classroom environment from the operator’s point of view; C - users presenting their own presentations;
D - real-time recording of the user’s actions in the real world
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the second year, students have pedagogical subjects in
their curriculum (including Age-Related Physiology and
Child Health, General and Age Psychology, Pedagogy and
others). There are also some subjects aimed at mastering
economic knowledge and teaching Economics (Basics of
Economics and Financial Literacy, Methods of Teaching
Economic Subjects at School). Also, the compulsory
part of the program includes two discipilines related to
geography of Ukraine: Physical Geography of Ukraine
and Economic and Social Geography of Ukraine.

Regarding the elective part of this program, it
includes four interfaculty disciplines (selected by
students from the general catalog of disciplines formed
by all structural units of KKNU), an elective practical
training in the sixth semester (regional studies, regional-
tourism, pedagogical or sports-tourism training), and
faculty-specific elective disciplines covering various
areas of geography, tourism, and pedagogy. Thus, the
compulsory part of the curriculum emphasizes the
study of geographical disciplines while pedagogical
disciplines are mostly offered in the elective part.

Amid renewed approaches to geography education
and efforts to foster national-patriotic consciousness,
there is a growing need to modernize the training of
future geography teachers in local lore and tourism
[4]. Particular attention should be paid to fieldwork
and practical experience (31 credits in total). Such
comprehensive and extensive practical training is
traditional for all natural science schools of KKNU,
particularly for the School of Geology, Geography,
Recreation, and Tourism. It is undertaken by both
students enrolled in purely geographical educational
programs and those who prepare to be future
geography teachers. Practical training sessions are
separate components of the students’ curriculum. Most
of the practical sessions take place in June, following the
completion of the students’ summer session exams, and
last for 4-5 weeks.

First-year students undergo educational nature
scientific training while second-year students
undertake educational professional-oriented training.
Before the war, these types of fieldwork took place on
a field station (Gaidary village) in the Kharkiv region
and in the Ukrainian Carpathians respectively but now
all the field learning is delivered remotely with the
help of different online resources such as Google Earth,
Sentinel Earth Observation (EO) Browser and Planet
Explorer [5]. Third- and fourt-year students undergo
two pedagogical practices which usually take place in
secondary schools under the supervision of Geography
teachers. As many Ukrainian schools work online during
the wartime, these practices mostly take place in remote
format now with some exceptions when students can
practice in schools that work offline currently.

To obtain the degree students must publicly defend
their Bachelor’s thesis in the end of the fourth year
of study. In the qualification paper the student must
demonstrate the skills and abilities acquired during
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the years of study. As a rule, this research includes a
pedagogical experiment conducted by the student, the
results of which are analyzed.

As for the Master’s degree programs for future
geography teachers, there are two of them provided
by the School of Geology, Geography, Recreation and
Tourism. The Master’s degree program in Geography,
Man and Nature and Tourism Work is provided be the
Department of Physical Geography and Cartography and
The Master’s degree program in Geography, Economics,
Local Studies and Tourism Work is offered by K. Niemets
Department of Human Geography and Regional Studies.

The programs are quite similar; however, the first
one is more focused on natural sciences, while the
second has an economic orientation. The majority
of compulsory courses consist of psychology and
pedagogy, as well as various types of teaching
practicum. By choosing elective courses, students can
deepen their knowledge in different areas of geography,
cartography, and GIS (Geography, Man and Nature, and
Tourism Work) or in economic geography, tourism, and
local studies (Geography, Economics, Local Studies, and
Tourism Work). To obtain the degree, students must
publicly defend their Master’s thesis at the end of the
third semester, which is usually a continuation of their
Bachelor’s research.

Comparative analysis of the study programs. So,
we can say that the geography teacher training systems
in the UWB and KKNU share significant similarities in
their structure and objectives, but there are notable
differences in their approaches and challenges:

e FEducational content: Overall, the curricula for
training geography teachers at the analyzed Czech and
Ukrainian universities are quite similar: Bachelor’s
programs are primarily focused on studying physical
and socio-economic geography, while Master’s
programs are mostly centered on pedagogy and teaching
methodology for geography and related subjects. A key
difference is that Czech students have the opportunity
to choose additional subjects not directly related to
geography (such as languages, history, biology, physical
activity, etc.) that they wish to be qualified to teach. This
is due to the fact that the training is conducted at the
Faculty of Education rather than a Faculty of Geography,
which facilitates the implementation of interdisciplinary
programs. In Ukrainian curricula, courses related to the
geography of the native country are included at the
Bachelor’s level, whereas in the Czech curricula, they
appear at the Master’s level.

e Pedagogical training: Both universities emphasize
the integration of pedagogy with geography content
and place great emphasis on pedagogical practices
in schools during undergraduate and postgraduate
studies. However, Czech study programs tend to provide
more opportunities for interdisciplinary learning and
research, whereas Ukrainian ones emphasize only
geography and related subjects. Itis also interesting that
in the Czech model, Master’s students, upon completing
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their studies, must take final exams in which they are
required to actually teach the examiners, demonstrating
both their knowledge of specialized subjects and their
pedagogical skills.

e Fieldwork and practical experience: Practical
experience is an integral component of geography
education at both universities. However, the Czech
system places greater emphasis on international
internships, offering students valuable global exposure
- for example, through an optional long-term Field
Course often held abroad. In contrast, the Ukrainian
model includes a larger number of compulsory long-
term field training sessions. Prior to the war, these
activities were conducted at the field station in the
village of Gaidary (Kharkiv region) and in the Ukrainian
Carpathians. Currently, however, all field-based learning
is delivered remotely.

e Technologicalintegration: Czechiais more advanced
in integrating technologies such as virtual reality into
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the curriculum, while Ukraine faces challenges related
to limited resources and the necessity of distance
learning due to the war. Nevertheless, V.N. Karazin
Kharkiv National University is actively progressing
in the adoption of digital tools and modern teaching
methodologies.

Conclusions. The analysis of geography teacher
training in Czechia (University of West Bohemia) and
Ukraine (V.N. Karazin Kharkiv National University)
demonstrates both the progress that has been made
and the challenges that remain. Both countries have
established strong foundations for preparing future
geography teachers, with a focus on integrating
pedagogy and content knowledge, practical experience,
and fieldwork. Looking ahead, further modernization
of curricula, increased use of VR technology, and
international cooperation will be key to ensuring that
geography teachers are well-prepared to meet the
demands of 21st-century education.
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NIArOTOBKA MAMBYTHIX YYUTENIB FEOTPA®IT B YEXIT TA YKPAIHI: MOPIBHANbHUIA AHANI3
J1BOX YHIBEPCUTETIB

MerToto W€l cTaTTi € JOCNIANTM CyYacHMI AOCBiA, NiAroTOBKM BumTenis reorpadii B Yexii Ta YkpaiHi Ha npuknagi
YHiBepcuTeTy 3axigHoi boremii Ta XapKiBCbKOro HaLioHaIbHOTO YHiBepcuTeTy imeHi B.H. KapasiHa.

OCHOBHMIA MaTepian. Y Yecbkill OCBITHIN cucTemi 3800yTTA KBanidikaLii BUMTeNs 3a3BuYaii Nnepesbayae NPoXoaKeH-
HA TPUPIYHOI 6aKanaBpcbKoi Nporpamu (180 KpeauTie) Ta ABOPIUHOI MaricTepcbKoi nporpamu (120 KpeauTis), Todi AK B
YKpaiHi 6akanaspart TpMBaAE 4OTUPM POKK (240 KpeawTis), a maricTpaTypa — nisTopa poky (90 kpeauTis) abo asa poku (120
KpeauTis).

Nigrotoska BunTENiB reorpadii Ha Kadenpi reoHayKk YHiBepcuTeTy 3axifHoi boremii 34iCHIOETbCA HA MaricTepcbKomy
piBHi (nicna niarotos4oi 6akanaBpcbKoi Nporpamu) i nepeabadae MOKANBICTb MOEAHAHHA 3 IHWKMMMU HaBYaNbHUMMU AUCLM-
naiHamu. bakanaBpcbka nporpama 3 reorpadii 419 OCBITAH aKLEHTYE yBary Ha akaZeMmiyHii nigrotosui B ranysi reorpadii
Ta NeAaroriku, roTyluu CTyAeHTIB 40 NOAA/NbLIONO HaBYaHHA. BOHa BKAtOYAE NONbOBI AOCAIAKEHHS, AMNNOMHY poboTy A0-
CNiZHMLBKOrO XapaKTepy Ta AepaBHUI icnut. HacTynHa maricTepcbka Nporpama opieHTOBaHa Ha METOAMKY BUKNALAHHA
reorpadii ¥ OXon/toe perioHanbHi AUCLMNAIHK, TPM eTanu NeAaroriYHoi NPaKTUKM Ta iIHHOBALLiMHE HAaBYaHHA i3 BUKOpUC-
TaHHAM VR-cuMynaTopa KNacHoi KimHaTU. QiHanbHWIA AepKaBHUIA iCMUT MaE YHiKanbHUIA opmar imiTaLii peanbHoro Bu-
KNafaHHsA, nig vac AKOro CTyAeHTV NOBUHHI NPOAEMOHCTPYBATU AK reorpadiyHi 3HaHHSA, Tak i NefaroriyHi KOMNETeHTHOCTI.

NigroToBKa BUMUTENiB reorpadii Ha dakynbTeTi reonorii, reorpadii, pekpeaLii i Typuamy XapKiBCbKOro HauioHanbHOMO
yHiBepcuTeTy imeHi B.H. KapasiHa 34iiCHIOETbCA K Ha 6aKanaBPCbKOMY, TaK i Ha MaricTepcbKOMy piBHsAX Yepes cnedia-
Ni30BaHi Nporpamu, LWo NOeAHYIOTb reorpadiyHi, negaroriyHi Ta NPakTUYHI KOMMNOHEHTU. bakanaBpaT roTye CTyAeHTIB L0
BUKNAZaHHA reorpadii, NpMpoL03HABCTBA Ta EKOHOMIKM, MPUAINAI0YM yBary GyHAAMEHTaNbHUM 3HAaHHAM, Neaarorili Ta
3HaYyHOMy 06CAry NONbOBMX NPAKTUK. MaricTepcbki Nporpamm MatoTb ABi cnevjaniallii — NPUPOAHNYO-HAYKOBY Ta EKOHO-
MiYHY — L0 @€ 3MOTY CTyAeHTaM NOrMBUTY CBOT 3HaHHA Ta BUKNaAaLbKi HaBMUYKK. ObMABa piBHI BKAOYAIOTL NeaaroriyHi
NPAKTVKM Ta 3aBepLUYOTCA NYy6AIYHUM 3aXMCTOM KBanidiKaLliiHOi poboTu.

BucHOBKM. AHani3 cuctemu niarotosku Buutenis reorpadii 8 Yexii (YHiBepcuter 3axigHoi Boremii) Ta YkpaiHi
(XapKiBCbKMIA HaLiOHaNbHWIA yHiBepcuTeT iMeHi B.H. KapasiHa) AeMOHCTPYE AK AOCATHEHHSA, TaK | HasABHI BUKAUKK. 0BuaBi
KpaiHu CTBOPW/IN MiLHY OCHOBY A9 NiAFOTOBKM MabyTHIX yunTenis reorpadii, npuainstoum yeary NoeAHaHHIO negaroriy-
HOIi Ta NPeLMETHOI MiAroTOBKM, NPaKTUYHOMY LOCBIAY Vi NONLOBUM AOCAIAKEHHAM. Y NepCneKTUBI BaX/IMBUMMU HanpAaMa-
MW 3a/MLIAIOTLCA NOAANbLIA MOLEPHI3aLif HaBYANbHUX MPOrpam, aKTUBHIle BNpoBaaXeHHA VR-TexHonorin Ta po3wu-
PEHHA MiKHAPOAHOTO CMiBpOBITHULTBA, WO 3abe3MeunTb HaNeXHy NiAroToBKy BUMTeniB reorpadii 4O OCBITHIX BUK/IMUKIB
XXI cTonitra.

KntouoBi cnoBa: nidzomoska s4umenis zeoepacpii, malibymri nedazozu, nopieHaAbHaA ocsima, npogpecitiHuli po3su-
Mok, nedazoeiyHi kKomnemeHmHocmi, Yexis, YkpaiHa.
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Cartographic support of agricultural activities
(case of rapeseed cultivation)

The purpose of this article is a systematic analysis of cartographic support introduction in rapeseed cultivation to
increase the efficiency of agricultural production.

Main material. The use of modern cartographic methods is an integral part of the sustainable development of
agricultural production. Introduction of these technologies contributes to increasing efficiency of land resource use,
adaptation of the agricultural sector to climate change and environmental protection.

Comparison of average, minimum and maximum NDVI values showed a stable trend towards improving the state
of vegetation in the studied period. Analysis of vegetation conditions in Cherkasy region based on average NDVI values
allows us to assess deeper the agroecological conditions of the region and the potential of its territories for agricultural
production. Analysis of the obtained NDVI data demonstrated significant variability in the level of vegetation cover, which
indicates various natural and anthropogenic factors that affect the productivity of agricultural lands.

Conclusions. Analysis of the theoretical foundations of modern cartographic methods application in agriculture has
confirmed that geoinformation technologies, remote sensing of the Earth and vegetation indices, in particular NDVI, are
effective tools for cartographic support of management decisions regarding agricultural processes. Assessment of the NDVI
index value confirmed its effectiveness in monitoring the condition of rapeseed at different stages of growth. Analysis
of the obtained NDVI data demonstrated significant variability in the level of vegetation cover, which indicates various
natural and anthropogenic factors affecting the productivity of agricultural lands. The work carried out on the analysis of
vegetation conditions in Cherkasy region,, based on average NDVI values, allows for a deeper assessment of the regional
agroecological conditions and the potential of its territories for agricultural production.

Keywords: rapeseed, weather conditions, temperature regime, mapping, crop rotation, cultivation technologies, NDVI.
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Introduction. In modern agriculture, ensuring
effective  management of land resources and
productivity is one of the main prerequisites for
sustainable development of the agricultural sector.
Innovative approaches, in particular the use of
cartographic methods, are becoming especially relevant
in the context of rational use of natural resources and
increasing the productivity of cultivated crops. The use
of cartographic data allows agronomists to optimize
resource management, contributing to increased
productivity and crop quality, reduced costs and
negative impact on the environment.

The relevance of the research topic is due to
the growing demand for rapeseed, which is an
important source of raw materials for production of
foods, biofuels and animal feed. The use of modern
cartographic methods in agricultural production, such
as topographic maps, satellite data and vegetation
indices, allows us to assess the condition of fields, plan
crops more accurately, as well as monitor the the crop
conditions throughout the growing season. This will
allow you to solve key tasks of managing the sown areas
and provide optimal conditions for growing rapeseed as
well. This creates opportunities for accurate planning
of agrotechnical measures, monitoring the condition
of crops, controlling soil fertility and managing other
important factors.

Agricultural production of rapeseed, as one of
the most demanded products on the world market,
requires maximizing productivity and minimizing
resource costs, in particular, fertilizers, water resources
as well as soil cultivation. The relevance of the study
is increasing in the context of climate change as well,
which causes unpredictable changes in the conditions
for growing agricultural crops.

Background. History of humankind shows that
the use of cartography in agriculture has always been
important for ensuring sustainable development.
With the development of modern technologies, maps
have become even more detailed and accurate thanks
to the use of geographic information systems (GIS)
and satellite data. Modern farmers use these systems
to create interactive maps of their fields, which allow
them not only to see the relief and soils, but also to
obtain data on the current condition of crops, moisture
levels and nutrients in the soil. This mitigates making
quick and accurate decisions about crop care and
responding quickly to changing climatic conditions.
For example, in Canada, farmers use satellite images
to monitor the condition of fields, which allows them
to reduce irrigation costs and optimize fertilizer
application. Thanks to such innovations, the efficiency
of growing crops, including rapeseed, increases, and the
environmental load on the environment decreases.

Fertility analysis also allows for more efficient
planning of fertilizer costs, as it is possible to determine
the need for introduction of certain nutrients more
accurately.
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The use of topographic and land maps gives farmers
the opportunity to integrate these data in creation of
a comprehensive crop management system. Having
analyzed the relief and soils, we can develop an
agrotechnical plan, which includes land cultivation,
fertilizer application, as well as selection of the best
time for sowing and harvesting. In particular, rapeseed,
which requires regular irrigation, can grow on flat areas
with good drainage. However, it is better to grow crops
that are less sensitive to moisture deficiency and can
retain soi on slopes with a risk of erosion. This approach
minimizes the risks of crop loss due to adverse natural
conditions and allows for the most efficient use of
available resources [8].

Maps are the foundation for developing such
adaptation strategies, providing farmers with the
information they need to make decisions about which
crops to grow, how to space them, and when to harvest
them [3]. In conclusion, the use of topographic and land
maps in agriculture is critical to increasing production
efficiency and resilience to natural challenges.
Historical examples of maps show that they have always
played a crucial role in the development of agriculture.
Moreover, modern technologies further expand their
potential, allowing farmers to plan their actions better
and achieve high results [2].

The purpose of the article is a systematic analysis
of the possibilities to introduce cartographic support in
rapeseed cultivation in order to increase the efficiency
of agricultural production.

To fulfill and achieve the goal, we have set the
following tasks:

1. To analyze theoretical principles of mapping used
in agriculture.

2. To analyze the specifics of rapeseed cultivation
and determine geographical, agroclimatic and spatial
factors that affect its productivity.

3. To investigate the possibilities of using satellite
images, agronomic maps and other geospatial data to
monitor the condition of rapeseed crops and improve
management of agricultural processes.

4. To develop cartographic materials for monitoring
rapeseed crops, to assess the value of the NDVI index to
control the state of its vegetation.

5. To develop recommendations for minimizing the
negative impact on the environment, as well as to assess
the agroecological conditions of the region and the
potential of its territories for agricultural production.

Presentation of the main material. The use of
topographic and land maps for crop planning is a key
aspect of effective agricultural production, as these maps
provide accurate information about the terrain, water
resources and soil conditions, helping farmers make
informed decisions. Topographic maps depict physical
characteristics of the territory, including elevations,
slopes, water sources and drainage systems [5].

Agronomic maps are an extremely valuable tool
for modern agriculture, as they provide detailed
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information about the condition of soils, the specifics of
the relief, the level of fertility, moisture, prevalence of
vegetation and even the impact of climatic conditions on
specificareas. Due to such information, agronomists and
farmers can effectively plan and control the processes
of sowing, cultivation and harvesting. Creation of
agronomic maps uses a wide range of data obtained
through various sources, including satellite imagery,
aerial photography, soil samples, climate sensors and
data collected by drones.

To depict field conditions accurately, these maps
are created using geographic information systems
(GIS), which allows us to combine spatial data with
information about the soil and agrotechnical condition
ofthe fields. GIS technologies help analyze large volumes
of geospatial data and display various field parameters
with high accuracy, from changes in moisture levels
to soil acidity and its mechanical composition [6].
In particular, agronomic maps allow you to identify
areas with different levels of fertility and suitability
for growing specific crops, such as rapeseed, which is
important for increasing resource efficiency.

Agronomicmaps play animportantrolein optimizing
agronomic practices, such as fertilizer and pesticide
application. They provide accurate information about
the condition of each field, allowing for adaptation of
agricultural practices to local conditions. For example,
the use of agronomic maps for soil acidity management
was introduced in the studies of G. Brady and R. Weil
(2002), who emphasized the importance of liming to
regulate soil pH in conditions of increased acidity.

Such maps are also becoming an important tool
for reducing costs in crop cultivation. According to
the works of K. Kuker (2011), proper optimization of
fertilizer application rates based on cartographic data
allows us not only to reduce costs for agrochemicals, but
also to minimize the risk of excessive use of nitrogen,
which contributes to the reduction of water pollution.

The wuse of cartographic tools for assessing
environmental risks in agriculture is an important
and powerful tool that allows farmers, ecologists and
governmentorganizations to obtain clear and structured
information about the state of the environment and its
interaction with agricultural practices. Thus, we can
assess the spatial aspects of environmental risks, such
as soil degradation, erosion, water pollution, climate
change and the impact of agricultural activities on
biodiversity. Modern technologies, such as satellite
images, geographic information systems and drones,
provide for detailed monitoring and creation of
accurate maps that reflect changes in ecosystems and
make it possible to predict their development [9].

Due to their high accuracy and detail, GIS can
provide real-time monitoring of soil changes. Modern
technologies allow for high-resolution images and data,
which speeds up identification of problem areas and
timely implementation of corrective measures. This is
especially important for large agricultural enterprises,
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where manual monitoring of soil conditions throughout
the territory is an extremely difficult task.

Therefore, geoinformation models for assessing
soil degradation due to rapeseed cultivation are an
indispensable tool in modern agriculture. The use of
such models allows to monitor soil conditions effectively,
analyzing the risks of erosion, loss of organic matter
and pollution, as well as planning agricultural practices
that reduce the environmental load on the land.

Summarizing the above, we can note that
comparative analysis of satellite images allows farmers
to identify problems in rapeseed fields timely, in
particular, those associated with insufficient moisture,
damage from pests or diseases, as well as violations in
crop care. The use of vegetation indices, such as NDVI
and EVI, allows you to effectively assess the condition
of crops and promptly take the necessary measures to
ensure stable yields. Using satellite technologies, we
can reduce costs for agrotechnical measures, as well as
negative impact on the environment and improve the
crop quality.

The main advantage of precision farming is the
ability to make decisions based on real-time data.
Satellite images provide information that allows you to
assess plant health and vegetation levels using indices
such as NDVI (Normalized Difference Vegetation Index).

One important aspect of precision farming is
optimizing fertilizer and pesticide application. Using
satellite images, we can determine more accurately in
which areas of the field you need to increase or decrease
the application rates of substances. This not only helps
reduce the cost of chemicals, but also reduces the risk
of environmental pollution. For example, instead of
evenly spraying fertilizer over the entire field, precision
farming allows you to apply fertilizer only where the
plants need it.

Precision farming also allows you to predict yields.
Knowledge of plants condition and vegetation level
allows you to create models that can predict the
amount of harvest in a particular field with a fair degree
of accuracy. Forecasts can take into account weather
conditions, soil moisture, the amount of fertilizer
applied, and the health of the plants. In this way,
farmers can plan their resources and sell the harvest
more economically profitably [4].

Precision agriculture based on satellite data is
already an important stage in transformation of the
agricultural sector and has every chance of becoming a
key technology in the future of agriculture.

Rapeseed cultivation occupies a significant place in
themodernagricultural sectorandis of greatimportance
for many countries, as it is a source of oil, animal feed,
and biofuels. However, this crop has both positive and
negative impacts on soils and ecosystems that are the
basis of agriculture. Rapeseed, in particular, actively
affects the soil, using nutrients, changing the structure
and composition of the soil, affecting the surrounding
biodiversity and water resources. Understanding of
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the rapeseed impact on the ecosystem is important
for developing sustainable agricultural strategies that
provide both high yields and minimal impact on the
natural environment.

One of the advantages of growing rapeseed is the
improvement of soil structure due to its extensive and deep
root system. Rapeseed roots can penetrate into the lower
soil horizons, loosening it and improving its water and air
permeability. This creates favorable conditions for the root
system of other crops, especially when using rapeseed
in crop rotation. Such an improvement in soil structure
preserves moisture, which is of particular importance in
arid regions where water is a limited resource. In addition,
rapeseed forms a dense plant cover that prevents soil
erosion, protecting its surface from the destructive effects
of wind and water, which is especially important on slopes
and in regions with a high risk of erosion.

To reduce negative impact of rapeseed on the
ecosystem, it is important to apply a sustainable
approach to its cultivation. For example, alternating
rapeseed with other crops within the crop rotation
allows us to reduce the risk of pathogens and pests
accumulation that can affect this crop, and to maintain
natural fertility of the soil as well. Crop rotation helps to
restore nutrients in the soil, reducing the need for large
amounts of fertilizers.

Satellite monitoring of rapeseed cropsis one ofthe most
modern and effective tools for agricultural management,
allowing farmers to receive accurate and up-to-date data
on the condition of their fields in real time. Thanks to
the development of satellite technologies, agronomists
and farmers can carry out constant monitoring without
having to be on site, which significantly reduces the cost
of time and human resources.

The use of the Normalized Difference Vegetation
Index (NDVI) to assess the condition of vegetation is an
important partof modern agricultural field management
and ecosystem monitoring. NDVIis anumerical indicator
calculated from spectral data obtained with the help of
satellites or drones. It allows you to assess the health
of vegetation, its density, photosynthetic activity and
general condition at different stages of development.
This index plays a key role in agricultural management,
as it allows farmers to receive accurate information
about the condition of crops, identify problems in a
timely manner and make informed decisions regarding
further agrotechnical measures [13].

NDVI shows how vegetation reflects light in different
parts of the spectrum. Green plants actively absorb
visible red light for photosynthesis and reflect most
of the near infrared (NIR) radiation. When plants are
healthy, they have a high capacity for photosynthesis,
which results in a significant difference between red
absorption and infrared reflection. NDVI is calculated
using a formula that includes red (Red) and near
infrared (NIR) radiation reflectance

NDVI=((NIR-Red))/((NIR+Red))
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This indicator varies from -1 to 1. Values close to
1 indicate dense and healthy vegetation, while values
close to 0 or negative may indicate a lack of vegetation
or plant stress caused by, for example, drought, disease
or nutrient deficiency [12].

Considering all these factors, growing rapeseed
can be quite productive and profitable, but it requires
a responsible approach to resource use. The use of
agrotechnology and sustainable farming approaches
will reduce the negative impact of rapeseed on the soil
and ecosystem, while ensuring high yields and minimal
environmental risks. In the future, implementation of
innovative solutions and sustainable practices will be
a key to ensuring food security and preserving natural
resources.

One of the key aspects of such optimization is the
ability to accurately calculate the amount of seeds,
fertilizers and other resources needed for a specific plot.
GIS-based soil fertility maps show the levels of essential
nutrients in each part of the field. This allows for more
accurate fertilizer application planning, focusing on
nutrient-deficient areas, helping to avoid unnecessary
costs and improve productivity.

The authors have chosen Cherkasy region for the
study for several reasons that emphasize its importance
as one of the leading agricultural regions of Ukraine.
Firstly, the region is located in the central part of
the country, which provides stable soil and climatic
conditions and convenient access to data analysis. This
makes the region representative of the Forest-Steppe
zone, which is important for agricultural production.

One of the main reasons for choosing Cherkasy
region is its soil cover. Black soils dominate in the
region, considered to be among the most fertile in the
world. These soils have a high humus content (4-6%),
which contributes to the cultivation of rapeseed as a
highly productive crop. Fertile black soils provide stable
yields even with minimal fertilizer application, which
allows for efficient use of resources [10].

The climatic conditions of Cherkasy region are
also favorable for cultivation of rapeseed. Moderately
continental climate with an average annual temperature
of +8°C, sufficient rainfall (500-600 mm per year) and
a long growing season (approximately 200 days) create
optimal conditions for the growth and development of
this crop. Winter periods with mild frosts ensure good
wintering of winter rapeseed, which is important for
high yields.

In addition, Cherkasy region has a developed
infrastructure for agriculture, which includes access to
modern machinery, agrochemicals and possibility to
implement innovative technologies such as precision
agriculture. This allows us to conduct research based on
geospatial dataand satellite monitoring, which is especially
important for assessing the conditions of rapeseed crops.

Another reason is the economic importance of
Cherkasy region as an agricultural region. Agriculture
plays a leading role in the economy of the region, and
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rapeseed is an important crop for export trade and
biofuel production. Research in this region allows us
not only to assess crop productivity, but also to provide
practical recommendations for improving the efficiency
of their cultivation.

Cherkasy region demonstrates certain challenges
associated with the uneven distribution of precipitation
and the impact of climate change, in particular, more
frequent droughts. This makes the region ideal for
testing innovative methods of crop monitoring and
yield management [11]. The results of the study can
become a valuable tool for adapting agriculture to new
climatic conditions both in Cherkasy region and in other
regions of Ukraine.

It is also worth noting that the duration of the
growing season in Cherkasy region is approximately
200-210 days. This is enough for growing most crops,
including rapeseed. In early spring, when the soil
warms up, plants quickly resume vegetation, which
allows them to effectively use the moisture accumulated
over the winter.

Regarding the structure of soils (Table 1), in addition
to black soils, there are meadow soils and gray forest
soils in Cherkasy region which are less fertile, but also
suitable for agricultural use, provided that organic
and mineral fertilizers are applied [1]. Gray forest
soils are usually located on elevations, while meadow
soils are found in river valleys and are characterized
by significant moisture. These soils require a special
approach to cultivation and increasing their fertility.

Thus, the soil and climatic conditions of Cherkasy
region are extremely favorable for growing rapeseed,
although they require adaptation to new challenges
associated with climate change. The combination of
high soil fertility, temperate climate and sufficient
rainfall creates all the prerequisites for the effective
cultivation of this crop, especially under the conditions
of rational use of resources and introduction of modern
technologies [7].

Table 1
Soils characteristics in Cherkasy region

Parameter 2020 2021 2022
Humus (%) 2.5 2.7 2.9

pH 6.0 6.2 6.4
Nitrogen (mg/kg) 40 42 45
Phosphorus (mg/kg ) 25 28 30
Potassium (mg/kg ) 120 125 130

We used Sentinel Hub Playground as the main
platform for obtaining and processing satellite images
within the framework of the task. This online platform
allows you to work quickly and conveniently with
Sentinel-2 images, providing access to multispectral
data, including the channels necessary for calculating
the NDVI index (RED and NIR).

As part of the study of vegetation cover conditions
in Cherkasy region, we have analysed the NDVI index
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(Normalized Difference Vegetation Index) for three
years - 2020, 2021 and 2022 (Table 2). This analysis
allows us to assess the dynamics of vegetation changes
and identify areas with different levels of productivity,
important for assessing the ecological state and the
effectiveness of agrotechnical measures in the region.

The data indicate that the highest average NDVI
was recorded in Zvenigorodskyi district (0.81), which
may indicate the best condition of crops in this area.
Cherkasy district also demonstrates a high NDVI
(0.78), indicating generally favorable conditions for
plant growth. Uman district has the lowest NDVI value
(0.65), which may be due to less favorable climatic or
soil conditions, insufficient moisture, or other factors.
Zolotonosha and Smilan districts have average NDVI
values (0.69 and 0.72, respectively), which indicate a
satisfactory condition of vegetation.

Table 2
Comparison of average, minimum and maximum
NDVI values

Parameter 2020 2021 2022

Average NDVI value 0.60 0.63 0.67
Minimum NDVI value 0.25 0.30 0.35
Maximum NDVI value 0.80 0.85 0.88

Area with high NDVI (>0.7) 40% 45% 50%
Area with low NDVI (<0.4) 25% 20% 15%

According to the created thematic map (Fig. 1), the
highest NDVI values are observed in Zvenigorodskyi,
Cherkasy, Kaniv, and Kamyansk districts. This
indicates a high level of photosynthetic activity of
plants, which may be the result of favorable soil and
climatic conditions, sufficient moisture and effective
management of agrotechnical measures. These areas
have high potential for growing crops that require
active growth and development under conditions of
optimal resource availability. The average NDVI values
recorded in areas such as Smila, Zolotonosha, Talnivsky
and Horodyshchensky indicate a moderate level of
vegetation cover. This may be due to the unevenness of
natural resources, such as moisture supply, or to average
soil fertility. Such areas require additional monitoring
to identify factors that limit the potential of vegetation
and plan appropriate agrotechnical measures.

Lower NDVI values were recorded in Uman,
Khrystynivsky, Monastyryshchensky and Mankivsky
districts. These areas are likely to face certain
environmental or agrotechnical problems, such as soil
erosion, insufficient rainfall or the impact of human
activities, including irrational use of land resources.
An action plan to improve the state of vegetation
cover should be developed for these areas. This may
include optimizing irrigation, implementing modern
agricultural technologies, rational fertilizer application
and monitoring soil conditions.

The results have also showed that areas with high
NDVI values are characterized by significant biological
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productivity and ecological sustainability. This may
become the basis for expanding crops cultivation with
high commercial value.

For example, in the conditions of Cherkasy region,
these may be cereals, oilseeds, as well as vegetables. A
highlevel of NDVI may also be an indicator of the region’s
potential for the introduction of organic farming.

NDVI analysis has become an effective tool for
studying the state of vegetation cover in the region,
as it provides accurate information about the level of
photosynthetic activity of plants over a large area. The
methodology for analyzing satellite data allows you to
obtain relevant data for decision-making quickly and
economically. This is especially important for Cherkasy
region, which has great agricultural potential.
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In general, the results of the work demonstrate the
significant potential of Cherkasy region for further
development of agriculture, taking into account
environmental features and the implementation
of modern management methods. The use of NDVI
analysis allows us not only to assess the current state
of vegetation, but also to identify risk areas to increase
the efficiency of land resource use. This, in turn, can
contribute to the sustainable development of the region
and increase the well-being of the local population.

Reducing the negative impact of agricultural
activities on the environment is an important task that
requires an integrated approach. Rapeseed cultivation,
like many other crops, has both positive and negative
consequences for the ecosystem and soils. In this

THE AVERAGE VALUE OF NDVI INDEX IN CHERKASY REGION
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regard, it is important to apply a sustainable approach
to agricultural management, focusing on preserving
natural fertility of the soil, reducing the use of chemical
plant protection products and fertilizers, as well as
optimizing the use of water resources. One of the
most effective methods of maintaining sustainability
of agricultural ecosystems is introduction of crop
rotation, which allows you to avoid soil depletion and
accumulation of pests, characteristic of monocultures.
Alternating rapeseed with other crops, such as cereals
or legumes, not only helps to reduce pest populations
and the risk of plant diseases, but also maintains the
natural structure of the soil, as the basis of its fertility.

Geoinformation technologies used for environmental
risk assessment allow integrating various data on soils,
water, vegetation and climatic conditions into a single
system, creating multi-layered models of the state of
agricultural landscapes. This contributes to effective
monitoring and timely detection of degradation
processes, such as erosion, reduction of organic matter
or pollution, allowing farmers to respond in a timely
manner and adjust agricultural measures. The use of
drones for monitoring crops and soil conditions makes
it possible to obtain data with high accuracy, which
allows you to identify problem areas quickly and take
the necessary measures to restore them. In addition,
raising farmers’ awareness of sustainable practices
of ecological agriculture is important for reducing the
negative impact on the environment.

Training programs and information campaigns
aimed at spreading knowledge about the rational use
of fertilizers, the benefits of biological plant protection
methods, precision agriculture methods and efficient
water management help farmers understand the
possible consequences of their actions better and
contribute to the implementation of sustainable
practices in agriculture. Sustainable use of agricultural
land, in particular rapeseed fields, requires an
integrated approach to ecosystem management. It
includes biodiversity conservation, rational use of
resources, monitoring and control of the state of soils
and ecosystems, as well as the implementation of
environmentally responsible agricultural technologies.

Conclusions. 1. Analysis of the theoretical
foundations of modern cartographic methods
application in agriculture confirmed  that

geoinformation technologies, remote sensing of the
Earth and vegetation indices, in particular NDVI, are
effective tools for cartographic support of management
decisions regarding agricultural processes. These
methods provide fast and accurate monitoring of
vegetation conditions , allowing us to optimize the use
of natural resources.

2. Spatial features of rapeseed -cultivation are
determined by geographical, in particular, agroclimatic
(moisture supply, temperature regime), soil (soil
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fertility level) factors, while yield largely depends on
the proper organization of crop rotation. Analysis of
data from Cherkasy region shows that rapeseed has
high potential provided that agrotechnical measures
are adapted to local natural conditions.

3. The use of Sentinel-2 and Landsat-8 satellite
images to monitor the condition of rapeseed crops
allows assessing the condition of vegetation at different
stages, identifying problem areas and predicting yield.
Agronomic maps take into account the heterogeneity
of soils and climatic conditions, which contributes to
increasing rapeseed yield through optimization of soil
cultivation, crop rotation management and efficient
use of resources. The authors compiled cartographic
works of Cherkasy region based on the above sources of
cartographic information, which agricultural producers
can use to improve management of the sown areas.

4. Assessment of the NDVI index value confirmed its
effectiveness for monitoring the condition of rapeseed at
different stages of growth. Analysis of the obtained NDVI
data for the districts of Cherkasy region demonstrated
significant variability in the level of vegetation cover,
which indicates various natural and anthropogenic
factors that affect the productivity of agricultural lands.
The highest NDVI values are in Zvenigorod, Cherkasy,
Kaniv and Kamiansky districts of Cherkasy region,
which indicates a high level of photosynthetic activity
of plants, favorable soil and climatic conditions, as well
as the effective management of agrotechnical measures.
Lower NDVI values were calculated for Uman,
Khrystynivka, Monastyryshchensky and Mankivsky
districts of Cherkasy region. A high level of NDVI
serves as an indicator of the region’s potential for the
introduction of agriculture.

5. The work carried out on the analysis of the state
of vegetation in Cherkasy region based on average NDVI
values allows for a deeper assessment of the agro-
ecological conditions of the region and the potential ofits
territories for agricultural production. The results of the
work demonstrate the significant potential of Cherkasy
region for further development of agriculture, taking
into account environmental features and introduction
of modern management methods. We recommend
that in Zvenyhorod, Cherkasy, Kaniv and Kamiansky
districts of Cherkasy region, which are environmentally
sustainable, consider the possibilities of expanding the
volume of cultivation of agricultural crops with high
commercial value, in particular grain crops, oilseeds,
vegetables, and the introduction of organic farming.
For Uman, Khrystyniv, Monastyryshchen, and Mankiv
districts of Cherkasy region, we recommend to develop
an action plan on improving conditions of the vegetation
cover, including optimizing irrigation, implementing
modern agricultural technologies, rational fertilizer
application,as well as monitoring soil conditions.
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KAPTOTPA®IYHE 3ABE3MEYEHHSA CI/IbCbKOrOCNOAAPCHKOT AIA/IbHOCTI
(HA MPUKNAZI BUPOLLLYBAHHA PIMAKY)

MeTolo Lji€i cTaTTi € CUCTEMHWMI aHaNi3 MOXAMBOCTEN BNPOBAAMKEHHA KapTorpadiyHoro 3abesneyeHHs y BUPOLLYBaHHA
pinaky 3a4/1A NigBuLLEHHA edeKTUBHOCTI arpapHOro BUPOOHWLTBA.

OCHOBHMI1 MaTepian. BUKOPUCTaHHA Cy4acHUX KapTorpadiuHVX METOZB, € HEBIA EMHOK CKNAZI0BOI CTaION0 PO3BUTKY
arpapHoro BMpo6HULTBA. BNpoBaaKeHHN AaHWUX TEXHOOTIN crpuse NiABULLEHHIO edeKTUBHOCTI BUKOPUCTAHHA 3eMefb-
HUX pecypciB, aganTaLii arpapHOro CEKTOPY A0 KAIMATUYHKX 3MiH | 36epesKeHHI0 LOBKINAA.

MopiBHAHHA cepeAHiX, MiHIManbHUX Ta MaKCMManbHWX 3HayeHb NDVI nokasano ctabinbHy TeHAEHL,0 40 NOKPALLEHHA
CTaHy POCAMHHOCTI Y LOCAiAKYBaHOMY Nepiogi. AHani3 CTaHy POCAMHHOCTI B YepKacbKilt 061acTi Ha OCHOBI cepeAHix 3Ha-
ueHb NDVI f03B0NAE MMBLLE OLIHUTM arpOEKONOTIYHI YMOBM PErioHy Ta NOTeHLia N MOro TepUTOpIl ANA CiNbCbKOrocnoaap-
CbKOro BUPOBHMLTBA. AHani3 oTpumaHux AaHux NDVI npoaemoHCTpyBaB 3HauHy BapiaTUBHICTb PiBHA POCIMHHOMO MOKPY-
BY, LLLO CBiAUMTb NPO Pi3Hi NPUPOAHI Ta aHTponoreHHi GakTopw, AKi BNMBAOTb HA NPOAYKTUBHICTb CifIbCbKOroCnoapCbKux
3emenb.

BUCHOBKM. AHaNi3 TEOPETUYHMX 3acaj, BUKOPUCTAHHA CyYaCcHWUX KapTorpadiyHMx MeToziB y CiNbCbKOMY rocnoAapcTsi
niATBEPAMB, WO reoiHPopMaLiiHi TEXHONOFT, AUCTaHLiMHE 30HAYBaHHA 3emAi Ta iHAEKCU POCAMHHOCTI, 30Kpema NDVI,



The problems of continuous geographical education and cartography |63

ISSN 2075-1893(Print)  ISSN 2409-3173(Online) 2025. Bunyck/Issue 41 |

€ edeKTUBHUMM iHCTPYMEHTaMM AnsA KapTorpadiyHoro 3abesneyeHHs NPUNHATTA YNPaBAiHCbKMX pilleHb WOAO CiNlbCbKO-
rocnogapcbkux npouecis. NMpoBeaeHa oOujHKa 3HayYeHHA iHAekcy NDVI nigTeepauna oro edeKkTUBHICTb ANA KOHTPOIO
CTaHy pinaky Ha pi3HMX cTagiax pocty. AHani3 oTpumanmx gaHux NDVI npoaemoHCTpyBaB 3HaYHy BapiaTUBHICTb PiBHA pOC-
JMHHOTO MOKPMBY, WO CBiAYMTb NPO Pi3Hi NPMPOAHI Ta aHTPOMOreHHi GaKkTopu, AKI BNAMBAIOTb HA NPOALYKTUBHICTb Cinb-
CbKOrocnozapcbKkux 3emesib. BUkoHaHa poboTa oo aHani3y CTaHy POCIMHHOCTI B YepKacbKiit 061acTi Ha OCHOBI cepeaHix
3Ha4yeHb NDVI f03B0NsIE MNGLLE OLLIHUTY arpOEKOOriYHI YMOBU PETIOHY Ta NOTEHLiaN Oro TEPUTOPIN ANSA CinbCbKorocno-
[lapCbKOro BUPOOHMLTBA.

KntouoBi cnoBa: pinak, no2o0Hi ymosu, memnepamypHull pexum, KapmozpacyeaHHs, cie03miHa, mexHosnoeii 8upo-
wysaHHs, NDVI.
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