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KoHuenuis HoochepHUX eKoCUCTeM AIK TeopeTUYHa OCHOBA
MOHITOPUHIOBUX AOCNIAXKEHb NPUAOPOXKHIX NaHAWwadTIB

Mera crarTi. BpaxoBytouu cyyacHi biocdepHi npiopuTeTM Npu CTBOPEHHI aHTPOMOrEHHMX NAHALLADTIB OLLIHUTU MOXN-
BiCTb BUKOPUCTAHHA KOHLENLii HOOCPEPHUX EKOCUCTEM Y MOHITOPUHTOBMX LOC/IAKEHHAX aBTOLLAAXIB.

OCHOBHMIA MaTepian. 3BakalouM Ha 3POCTaloYy EKCMaHCilo JIOAMHU MO BiZHOWEHHIO [0 NPUPOAM, B YCi Knacudika-
uii i TMnonorii naHAwadTiB, EKOCUCTEM, TEOCUCTEM, BUAIB NOACBKOI AifIbHOCTI Mae BYTU BHECEHUIA OAMH HaWroNOBHILLINIA
KpuTepilt — NiaTpumka (un nopyweHHs) 3gaTHocTi biocdepy [0 camoBiATBOPEHHS. Lielt 3aranbHuit KpUTepii BTINOETLCA HaA
piBHi eKOCKUCTEM PI3HOTO BUAOBOTO i MPOCTOPOBOrO PiBHA. Came TOMY Hall TEOPETUYHMI NiAXi4 A0 BUAINEHHS aHTPONOreH-
HUX NaHAwWadTiB (B TOMY YMCAI i NiHIMHMX) FPYHTYETbCA Ha NPiOPUTETaX EKOCUCTEMHOI AMHaMIKK. MTpobaema, nosHaueHa y
Ha3Bi, € aKTya/IbHOO MepesyCiM Yepes NoCTiiHe 3pOCTaHHsA LWiNbHOCTI TPAHCNOPTHOI MEpeXKi, a, OTXKE, yce 3pocTatouy «Kpa-
LIKKY» NIIOAMHOI NPUPOAHUX eKOTOMIB Y abopUreHHUX POCaUH i TBapuH. [0NI0BHOK PUCOID AOCNIAKEHHS Liel npobaemm
Y BUCOKOPO3BMHEHMX KpaiHax € MpiopuTeT 36epeskeHHs eKoCMCTEMHOT AMHaMIKK Npy byaiBHULTBI i eKcnayaTalii aBTowwns-
XiB. BupilweHHs uiei npobnemu, Hanpuknag, B CLUA BXe CbOroaHi BTINOETLCA Y PO3PO6L NPAKTUYHOTO KepiBHULTBA ANs
KOMNaHil, AKi 3aiMaloTbCA AOPOXKHIM ByAiBHMLUTBOM. Buxoaaumn came 3 Takux NPIOPUTETIB BAXK/IMBO 3BEPHYTU yBary Ha
HACTYMHi KiNbKiCHI | AKIiCHI napameTpu AOPOXKHIX NaHALWADTIB, AKI MOXKYTb BNAUHYTU Ha AMHAMIKY iHbpaeKocucTemM: BUAO-
BWI CKNaf, POCIMHHUX YrpynoBaHb, AKKUIA MoXKe ByTW iHAMKATOPHUM LLLOAO OKPEMMX BMAWBIB AOPIr, HANPUKNAL, HaABHICTb
pOCAUH-TanodiTiB 3acBifYUTL HOPOTLOY 3 3anefieHIHHAM 33 AOMNOMOTOK COMli, 360 HEAOCTaTHIN MPOMMBHWIA PEXRUM IPYH-
TiB; HaABHICTb iHBA3iHWUX POCAUH — IHTEHCUBHICTb NepeHeceHHs IXHbOro HaCiHHA TPAHCMOPTHUMM 3acobamu UM NTaxamu;
HaABHICTb POC/IMH-TiAPOGITIB, AKA MOXKe 3aCBIAYNTU HELOCTATHIN APEHaX AOPOKHBLOMO MOJOTHA Ta iH.; 30BHILUHI NPOABK
KUTTEAIANBHOCTI TBAPUH Ha NPUAOPONKHIX TEPUTOPIAX AN OLIHKM NOBHOTU EKOCUCTEMHMX BIAHOCKH B iHdpaeKkocucTemax;
03HaKM NOPYLUEHHA LOPOXKHIM NONOTHOM EKOCUCTEMHOI AMHAMIKW. 33,0BONIbHUATI NO3HAYeHi BUMOMM 40 NPOrpaMmn MOHi-
TOPWHTOBMX AOCAIAMKEHb aBTOLNAXIB, Ha HaLLy AYMKY, 3[aTHa KOHLIeNLiA HOOChepHUX EKOCUCTEM, YaCTUHOIO AKMX € iHdpa-
ekocucTemu (abo AOPOsKHi). JopoHi NaHAWadTV € HEBif EMHOI0 CKNaL0BOI0 YaCTUHOK TPAHCNOPTHOT IHGPACTPYKTYPMU, Bif,
AKOI BNacHe i NoxoauTb Ha3Ba «iHppaeKkocucTemmy». MpoTe CNiNbHUMM 03HAKaMU, AKI AETEPMIHYIOTb AOPOXKHI NaHAWadTH
iHaA3BMYANHO BAXK/IMBMMM /151 HALLOTO AOC/IAMKEHHA MOXKHA BBAXKATH, MO-NEpLUE, Te, WO NPUPOAHI (HAaTypanbHi, HaTypab-
HO-aHTPOMOreHHi) Npouecy y NaHAWAdTHO-IHKEHEPHMX Ta NaHAWATHO-TEXHOTEHHUX CUCTEMAX MOBHICTIO KOHTPOOIOTLCA
NoayHot, i, No-Apyre, WO Li CUCTEMM He 34aTHI O CaMOCTIMHOTO PO3BUTKY, @ MPOABAAIOTL MOro INLLE Y OKPEMMX CBOIX
KOMMOHeHTax. Hanpuknag, WTy4HOo HacaAKeHi B340BK JOPOXKHLOIO NOA0THA YarapHUKK, fepesa, abo X NociaHi Tpasm 3 Ya-
COM [JOMOBHIOKOTLCA POCAMHAMM, NPUTAMAHHUMM [aHi NPUPOLHIV 30Hi, yTBOPIOKOUM HaBiTb NEBHI POCAMHHI YrpynoBaHHA.

BUCHOBKM. Y Nporpammn MOHITOPUHIOBKX AOC/IAKEHb NOBUHHI BYTW BKAKOYEHI TaKi roNI0BHI 3annUTaHHA, Ha AKi Tpeba
6yzie 3HalTV BigMOBIAb:

1. Hackinbku cyTTEBO iHGPAEKOCUCTEMM BiAPI3HAIOTLCA Bif, NPUPOLHMX EKOCUCTEM L€l MicLLeBOCTi. 30Kpema, oLiHKa
ycix (abo Aeakux BMAIB BNAMBY): CKNaA FPYHTIB, riapONOTIYHUIA PEXKMM, GITO- Ta 300Pi3HOMAHITTA, 3aNMEHICTb, WYMOBe
3abpyaHeHHs, pagiaLiiHui GoH Ta iH.

2. KM YMHOM JaHa iHGpaeKoCMCTEMAaLanTyBaaach A0 YMOB aHTPOMOreHHOTO BM/IMBY (3MiHa BUAOBOrO CKAafy poc-
JWVH i TBapuH, GOpMyBaHHA HOBMX TPODIUHMX BiZIHOCKH Ta iH.).

3. Wo Tpeba 3pobuTn And Toro, Wob 3BeCTU A0 MiHIMYMY HEraTUBHWIA BMIMB TPAHCNOPTHOI A4iANbHOCTI Ha BXKE HOBY,
afanToBaHy 40 YMOB OBKiNNA iHppaeKocuctemy.

KniouoBi cnoBsa: ekocucmemu, aemouwinaxu, MoHimopuHe, HoocepHull, naHowagpmu.
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BcTyn. MOHITOPUHTIOBI JOCJIIKEHHSI aBTOLLJIAXIB
MalTh 6araTOKOMIOHEHTHHUH KOMILJIEKCHUH Xapak-
Tep. B3araui, muisxu crnoJsiydeHHs, abo JiHilHI npocTo-
pOBI e/leMeHTH, BUKOHYIOTb 3B’I3KOBY KOMYHIKaTHBHY
JYHKII0 i € TOJIOBHUMU eJleMeHTaMU iHQpaCcTPyKTypH
[1].

BiocdepHi MexaHi3MU peUYOBUHHO-eHEPTeTUYHOTO
06MiHy nepenbayaroTh Y4acThb Y HUX JIIOJUHU K 6io-
JioriyuHoro BuAy. HaTtomicTh /r0grHa BIOPOJOBXK CBOEI
6ioJioriyHOI €BOJIIOLII HABYMJ/IACh BUXOAUTH 1032 MEXi
MPUPOHOI EKOCUCTEMHOI IMHAMIKY, 1110 a0 iif 3MOTy
HenoMipHO 36i/IbIIUTH YHUCENbHICTb CBOT'0 BUAY MOPiB-
HSHO 3 €KOJIOTIYHMMHM HOpMaMH (3TiiHO 3 OLiiHKaMH
MPOBIJJHUX BUEHUX, €KOJIOTIYHO Ge3nevyHa YUcebHICTh
nonyssAyii Homo Sapiens He moBHHHA NepeBUILyBaTH
1 mJsipA, 0co6UH, 3aMicTh 8 MJIpJ, 1110 MeUIKalTb ChO-
roaHi Ha miaHeTi). MexaHi3MU TakKoro BTPy4YaHHS B
€KOCUCTEeMHY JUHAMIiKy 3arpOXYITb JOKOPIHHUM IIO-
pYlLIEHHAM eKOCUCTEeMHUX 3aB’s3KiB sIK TpodiuHOro,
Tak i TomivyHoro piBH4 [6, 9].

HacnpaBai, B pe3yibTaTi CTBOPEHHS aHTPOIIO-
reHHUX JaHAMAaPTiB 6iNbUIiCTE 36yA0BaHUX CHOPYA,
UIJIAAXIB CIIOJIyYeHHS, TiAPOTeXHIYHUX CUCTEM, CUCTEM
po3ceJieHHs JOKOPIHHO MOPYLIYIOTh JITOTeHHY OCHOBY
MPUPOSHUX JIaHadTiB i Mali>ke MOBHICTIO CIOTBOPIO-
I0Thb EKOCUCTEeMHY JuHaMiky [10].

OcobsuBy yBary reorpadiB npuBepTae npobJema
MeTO/10JI0Tii aHTPONOreHHOro JiaHAWAadTO3HABCTBA,
sKa Jiy>ke TiCHO NOB’sI3aHa i3 3arajibHo-reorpadiuHom0
MeTogosoriew. Tak, 3a IBanom KpyrioBum [7], «...cy-
yacHa reorpadiuHa MeTojo/ioris BUMarae ajanTarii
Jl0 3pOCTalY0ro MOMUTY CYyCNiJIbCTBA HA €KOCUCTEMHI
MoCJayru. 30KpeMa, iHTerpyrounM TeopeTUIHUM 006’eK-
TOM TeOeKoJIOTil NpPONOHYETbCA BU3HAYUTHU 6a30BY
reoCUcTeMy fK FeHeTUYHY €KOJIOTIYHYy Ta reonpocT-
poBy MoJesb JAaHAWAPTY, LeHTpaJbHUM (KOHTpO-
JIbOBAaHUM) KOMIIOHEHTOM $IKOi € Ha3eMHUU MTOKPUB».
ABTOD TaKO0X 3a3Hayvag, 1110 Ha3eMHU U IOKPUB NOELHYE
ABUILA 6IOTUYHOIO Ta CYCIiJIbHOTO MOXO/KeHHs, AKi €
dyHJjaMeHTaJIbHUMHU [IJ1s1 BUSHAYEHHS] €KOCHUCTEMHUX
nocayr. Takuil migxig ay»ke HaM IMIOHYE, OCKIJIbKU
cnojy4yae reorpadiyHy meTtonoJsiorito 3 6iochepHoro
(ekocuCTEeMHOI0) AUHAMIKOIO Yepe3 cuM6i03 HayK Mpo
3emsto (reorpadis, sanamadpTO3HABCTBO) 3 HayKaMHU
npo XutTtsa (ekosioris, ekocucteMosioris).

[leBHUM CUHTE30M aHa/i30BaHUX BUIe TeOPEeTHUU-
HUX MiJXOJiB € KOHIeniisgs HoocdepHUX eKOCHUCTeM
[12], kol MU 6yeMO AOTPUMYBATUCh Y HALIOMY J0-
ciipkeHHi. B Hill focigpkeHa eBostoList HoochepHOro
PO3BUTKY JIIOACTBA, FOJIOBHUM IIPOCTOPOBUM HaCJij-
KOM s1K0i € popMyBaHHS TPbOX TPy eJleMeHTIB Tepu-
TOpiaJIbHOI CTPYKTYPH. 3TiJHO 3 HUMU aBTOP BUJIJISAE
TPU THUIHK HOOCPEpPHUX eKOCUCTEM: arpoeKoCHCTEMHU
(mromuHHI, apeanbHi), ypboekocucteMu (ocepefKo-
Bi, By3/10Bi) Ta iHppaekocucTemu (J1iHiliHI, MepexeBi),
AKI BOJIOJIIOTH yCiMa 0O3HaKaMU €KOCHUCTEeMH i 3Haxo-
JAATbCS MK cOO0I0 y CKJIaJIHUX B3aEMOOOGYMOBJIEHHUX
BiJITHOCUHAaX.
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BigTak, mopoxHi saHAmadTH, 3riHO i3 cy4acHOIO
kjaacudikanieto Il [leHucuka [4], MU po3risijlaTUMEMO
AK iHppaekocucTeMu (Bif TepMiHy «iHPpacTpyKTypa»).

BuxiaHi nepeaymoBu. OniHui BIJIMBY Aopir Ha 6i-
Opi3HOMaHITTSA NPUAINAETHCS 3HAaUHA yBara y Habisb-
it aBToMoGiNbHIN AepxaBi cBiTy - CHIA. Ockibku
BILJIMB JOpII HAa HaBKOJIMIIHE CepeloBHUlle BUXOJUTh
JlaJleKo 3a Mexi ix acdasbTOBAaHOIO Kpalo, OpPOTH, 3a
OIL[iHKaMH, BIUIMBAIOTh MPU6/IM3HO Ha 20 BiJICOTKIB Te-
puTtopii Cnosryyenux llTatis. lig npo6sieMa € HacKisb-
KM aKTyaJIbHOIO, 1110 AJI KOMIaHiH, 110 6yAyoTh i eKc-
IJIyaTYIOTh JOPOTH 3 METOI0 3a106iraHHs UIKiAJIUBOI0O
BIIMBY Ha GiopisHOMaHiTTS, po3pobJieHi cnewliaabHi
MpaKTU4Hi KepiBHUITBA [13].

[IpepcraByiena B LbOMY JpKepesli Teopid MeTamomny-
JAUil DpUMyCKae, 0 YUM MOOIMbHIII BUAM, TUM Kpa-
Lle BOHM 3JjaTHI CIIpaBJIATUCA 31 BTPATOI0 cepefoBHUIIA
icHyBaHHA (puc.1). JociifkeHHs1 NMOKasaay, 10 KOJHU
CMepPTHICTb BUCOKA B MATPUYHOMY Cepe/lOBUIL iCHYyBaH-
Hsl, HacmpaB/i Ay»e MoGi/IbHI BUAYM GiIblLI BpasiuBi 0
BTpaTU CepefOBULIA IMPOXKUBaHHA. JlOpOXKHI KOpU0pU
€ OJJHUM i3 NpUKJaZiB 6araTbox MOXJUBUX MaTPUYHHUX
cepe/loBUIL iCHYBaHHSA Y dparMeHTOBaHUX JaH/AadTax.

3B’A3HiCTh JlAaHAWAPTY - Ie CTyHiHb, J0 SIKOTO
Ja"AwadT crnpuse nepeMilleHHIO TBapUH Ta iHIIKMM
€KOJIOTIYHMM MOTOKaM. Bucokuil piBeHb 3B’sI3HOCTI
Ja”AwadTy BUHUKAE, KOJIM TEPUTOPis MiX OCHOBHM-
MU cepelOBUILAMHU iCHYBaHHS B JlaHAWAPTI MiCTUTH
BiZlHOCHO [06pOsIKicHI TUNM cepefoOBUL iCHYBaHHS
6e3 6ap’epiB, 1[0 A03BOJISAE JUKIM NpUPOAI BibHO me-
pecyBaTHCA yepe3 HUX JJ1s1 3a/l0BOJIeHHsI CBOIX 6ioJio-
rivHux noTpe6. BinbuiicTh ekoJMOTiYHUX JOCTiKeHb
Jlopir 3a3Bu4ail 30cepe/>keHi Ha IXHbOMY LIKiJJIUBOMY
BIUIMBI, 1 1i ynmepemxkeHHs NepeLIKOKAIOTh MOBHIM
oniHi exosioriyHUX GYyHKLIN fopir.

B po6oTi [11] 6yB focaigKeHU HEraTUBHUH BILJIUB
JOpIir Ha POCJMHHI yrpylnoBaHHA NPULOPOXKHBOI poC-
JIMHHOCTI y NpOTOTeHHiN ekocucTeMi Aopir AeabTu
Xyanxe, Kutail. 3okpeMa, 6y/s0 [AOCHiPKEHO BILJIUB
BizcTani Bif y36iyus Ta BiKy Jgoporu Ha 6araTcTBO,
PI3HOMaHITHICTD i CKJIaJ, pOCIMHHUX BUZAIB Ha 17 ni-
JIsTHKax. PesysibTaT nokasasy, 110 Opory 36epiratoThb
6171y KiNIbKICTh BUAIB M06J/IU3Y y36iuus, HiXK JjasieKo
Biz y36iuus (>200 m). Kpim Toro, BUioBe pisHOMaHIT-
T Ta Pi3HOMAHITHICTb NPULOPOXKHIX POCIUH 3HAYHO
3MeHUIMANCS 31 36ibLIeHHAM BiJcTaHi Bif y36iyus.
BaraTcTBo Ta pisHOMaHITHICTb BU/ZIiB POCJIUH 36ibI1Y-
BaJIocs 3i cTapiHHAM JI0POrH Ha 6ibLIOCTI BCTaHOBJIE-
HUX BiJicTaHeH, ToAi ik 6araTcTBoO BU/iB Ha y36iuyi J10-
pOTH 3HAYHO 36i/1b11yBaJIOCh i3 BIKOM JJOPOTH Ta J0Cs-
raJio miky y Bini goporu 20 pokiB, micJist 4oro 6araTcTBoO
BU/IiB cTab6ii3yBasoCh.

AHanisylo4u HaBezeHi BuIlle pOGOTH BaXKJIHUBO
3BEpHYTHU yBary Ha Taki KiJIbKicHI 1 AKiCHI mapamMeTpu
JOPOXKHIX JaHAWAPTIB, Ki MOXKYTb BIIMHYTHU Ha JU-
HaMiky iHpaekocucTeMm:

- BujoBuil ck/aaj poCAMHHUX YIpynoBaHb, SIKUH
MOXXe OYTH iHAMKATOPHUM ILI0/0 OKPEMMX BILJIMBIB
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Jlopir, HaMpUKJ/aJ, HasBHICTb pocauH-rasodiTiB 3a-
CBiIUUTHL GOpPOTHOY i3 3ase/jeHiHHAM 3a J0IOMOTOM0
cosi abo HEeJOCTATHIN NPOMUBHUN pPEXUM I'PYHTIB;
HasIBHICTb iHBa3iHUX POCJUH — IHTEHCUBHICTb Nepe-
HeCeHHs1 IXHbOI'0 HaCiHHS TPaHCIOPTHUMU 3acobaMu
YW NTaXaMU; HasIBHICTb POCJAUH-TiApodiTiB, ika Moxke
3aCBIAYMTH HeJOCTATHIN JpeHaX JOPOKHbOIO M0JIOT-
Ha (mianip BoJOHOCHUX TOPU30HTIB) Ta iH.

— 30BHIUIHI NPOSIBU XUTTEAIANIBHOCTI TBapUH Ha
NPUJ0POXKHIX TEPUTOPIAX (MypalllHUKH, HOPH, eKCKpe-
MEHTH, NIPOABU MOJIIOBAHHA XWXKaKIiB, peIITKH TBapUH
Ta iH.) ZJ11 OLliIHKY TOBHOTH €KOCUCTEMHHUX BiIHOCHH B
iHdpaekocucremax.

- O3Haku MNOpylIeHHA JOPOXKHIM MOJIOTHOM €Ko-
cucteMHoi JuHaMiku (dparMeHTallist eKOTOMIB, 3arubesib
TBapHUH BHAC/IiZJOK 30U TTA aBTOTPAHCIIOPTOM Ta iH.).

MerTa crarTi. BpaxoBytouu cy4acHi 6iocdepHi npio-
pUTETHU NPU CTBOPEHHI aHTPONOreHHUX JaHAWadTIiB
OLIIHUTH MOXJIUBICTb BUKOPUCTAHHA KOHLEINIii HoOC-
dbepHUX eKOCUCTEM y MOHITOPHUHIOBUX JOCJiPKEHHAX
ABTOLLIAXIB.

Bukaj ocHoBHOro marepiany. Konnemnuis ingpa-
eKOCHCTeM, fIKi € HEeBi/'EMHOI0 YaCTHHO HOOCHePHUX
exkocucTteM, [12] cTana JIOTIYHUM NPOJOBKEHHAM [I0-
CJi/I)XeHHSI arpOeKOCUCTEM Ta YPOOEKOCUCTEM, TAKOX
BifiHeceHUX 10 HoocepHUX. [es BUuAineHHs Hoocdep-
HUX €KOCUCTeM, [Ki CIIaIKOEMHO NepeXoJATh 3 OHOTO
CTaHy B iHUIKN (arpoekocucTeMu — Yypb0eKOCUCTEMU —
iHppaekocucTeMu), Moxe 36araTUTH Cy4acHi icTopio-
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codcbKi KoHLeNIii, B TOMy 4uc/i 3HAaUTH OHTOJIOTiuHI
KopeHi ¢GopMyBaHHs aHTPOINOTeHHUX JIaHAWATIB, TO-
JIepaHTHUX J10 IPUPOJHHUX eKocucTeM (puc.2).

JlopoxHi saHAwadpTH € HEBiZJEMHOIO CKJIaJ[0BOIO
TpaHCNOPTHOI iIHPPACTPYKTYPH, Bif siK0I BJacHe i mo-
XOAUTb HasBa «iH$paekocucTeMu». [IpoTe cniJibHUMHU
03HaKaMH, Ki 1eTepMiHyIOTb JOPOXHi JaHAmadTH i €
Ha/I3BUYalHO BaXKJIMBUMH /151 HALIOTO JJOCIi/PKEHHS,
MOXXHa BBaKaTH, MO-Nepllle, Te, 110 NPUPOJHI (HATY-
paJibHi, HaTypaJbHO-aHTPOINOI'eHHI) MpoIecu y JaH/-
mapTHO-IH)KeHEepHUX Ta JaHZaPTHO-TEXHOTeHHUX
CUCTeMax IOBHICTI0O KOHTPOJIIITbLCA JIIAUHOM, I,
no-Apyre, 1o Ii CUCTEMU He 3JaTHi A0 caMocTiiiHo-
ro pO3BUTKY, a NMPOSABJATb HOro Julle B OKpPeMHUX
CBOIX KOMIIOHeHTax. Hanpukiaz, WITy4HO HacaJpKeHi
B3/10BX JIOPO>KHBOT'0 [I0JIOTHA YarapHUKH, JiepeBa abo
K MOCISIHI TPaBU 3 4acOM [JOMOBHIOKTLCA POCIUHAMH,
NpUTaMaHHUMU JaHii OPUPOJHIN 30Hi, yTBOPIOIOYU
HaBiTbh MeBHi pOCJMHHI yrpynoBaHHA [5].

Y BiTuM3HAHIN reorpadii faBHO BiZoMi HaMaraHHs
disreorpadis Ta nanAmadTO3HABIIB MOEJHATU Teo-
CUCTEMHY Ta €KOCHUCTEMHY CyThb Jauamadty [2, 3, 7].
e pani y nbomy Hanpsamky e C.I1. CoHbko, KUl 06-
I'PYHTOBYE HasIBHICTb eKOTOMY/eKoJioriuHol Hillli BULY
Homo Sapiens, 110 fa€ 3Mory BiICTEKUTH Y POCTOPI
i y yaci eBostoLjil0 SIK CaMOro 1bOro BUAY, TakK i Horo
HoocdepHy AUHAMIKY, IPIMUM HacJiJKoM 4oro € ¢pop-
MYBaHH$ Pi3HOMaHITHUX aHTPONOreHHUX JaHAAPTIB
[12]. Amxe BOpoJOBXK Pi3HUX BiATUHKIB yacy MoOHa

@ oot
© Q @ ""(‘)

Puc.1. bap’epHuil enaiue Ha nonyasyii

(A) Memanonysaayis ckaadaemscsi 3 Mepedxci A0KAAbHUX CYyOnonyaAsyill, SKi Moxcyms 8i0pizHAMUCS 3a pO3MIPOM | 10KANbHOK QUHAMIKOIO, aae
noe’sisani o0Ha 3 00Hoto uepes ducnepcito. (B) BydisHuymaeo dopiz 8UKAUKAE NOPYWEHHS] ma 8mpamy Micye8o20 HaCeAeHH s 8 Mexcax Mepedxci. Kpim
moeo, iHfppacmpykmypa cmeoproe 6ap’ep 0151 po3n0POWEHHS, SIKUL MOdice 3anobiemu noemopHill kKonoHizayii ma izoneamu micyesi cybnonyasyii
8i0 pewmu memanonyaayii. AAkwo eaxcausi suxioHi nonyaayii 6ydyms eidpizaHi 8id pewmu nonyaayiti-no2auHavie, ycsi Memanonyasayis Modxce

onuHumucs nio 3azpo3010 3HukHeHHs [13]
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6. VuyinoHeHHA

Puc.2. Esontoyist popmy8anHHs aHmponozeHHux naHowagmie
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MPOCTEXUTHU MOYATOK GOPMYBaHHS aHTPOIOTEHHOIO
JaHjuadTy Ha Micli IpupoHoro i Horo KiHelb, IKUH
(6e3 yyacTi itoAMHU) HaMcKopillle 3aBepPUINTHCS PeHa-
TypaJlizali€lo abo NOBEPHEHHSM [I0 10YaTKOBOTO (YU
6JIM3BKOTO [0 HbOTO) CTaHy. flCKpaBUM NpHKJIALOM
LIbOT'0 € CYy4YaCHUH CTaH KoJUIIHbOro KaxoBcbkoro Bo-
JOCXOBHIILA, HA MicCLi AKOT0 MOCTYNOBO IOYMHAE Bij-
HOBJIIOBAaTHUCh eKocucTteMa Besukoro Jlyry [8]. Takum
YUHOM, BUXOAA4YU 3 MeTozoJiorii dopMyBaHHSA iHPpa-
€KOCHCTeM, T0JIOBHUMHU NapaMeTpaMH, siki Heob6xifHO
3aCTOCOBYBATHU NPU MOHITOPUHTY, MalOTh OYTH Ti, sKi
XapaKTepU3ylTb EKOCUCTEMHY [AUHaMIKy pO3BUTKY
LUX HOOCHEePHUX EKOCUCTEM.

OTxe, npupoAHi MaHAWAPTH, CTIUKICTh AKUX Mij-
TPUMYETBCH BiJIIOBIJHOI0 €KOCUCTEMHOI AUHAMIKOIO,
MOBUHHI CTaTU THM eTaJIOHOM, 3 IKUM Tpeba MNopiB-
HIOBATH Oy/ib sIKi BTPyYaHHs | BIVIMBU JIIOJAUHU Ha J10-
BKisis. Biocdepa came 3aBAsiKM HassBHOCTI peHOMEHY
YKUTTS1 MOXKe M0 Pi3BHOMY «60POTHUCH» 3 TAKUMH BIJIU-
BaMH — eJIiMIHyBaTH, ToJIepyBaTH, aalNTyBaTUCh, 3BO-
JUTU HaHiBelb [6]. [HIIOI0 MOBOIO, HA MiCLli KOJIUIIHBOT
NIPUPOAHOI €KOCUCTEMH, MeXi AKOI MOXYTb IPOCTO-
poBO 36iraTHch 3 MexaMH NMPUPOAHOTO JaHAWAPTy B
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pe3yabTaTi JACHKOI AigJIbHOCTI 31 CTBOPEHHHA aHTPO-
noreHHoro JaHjmadTy, GopMyTbCA aJanToBaHi 0
HOBHX YMOB eKocucTeMHu [12].

BucHoBKM. Buxozsauu 3 npiopuTteTiB 36epexxeHHs
€KOCUCTEMHOI IMHaMIKH y 6iolieH03aX, 1110 GOPMYIOTh-
€S B3/I0BXK aBTOTpAC, y IpOorpaMu MOHITOPUHTOBUX J10-
cJIikeHb TOBUHHI 6y TU BKJIIOUEHI TaKi roJIoBHI 3anu-
TaHHS$, Ha SKi Tpeba OyZe 3HAUTU BiAIOBIAb:

1. Hackinbku cyTTeBo iHdpaekocucTeMu Bifpi3-
HAKTHCA BiJ NPUPOAHUX €KOCUCTEM L€l MiCLieBOCTI.
3okpeMa, oniHka ycix (a6o AesAKUX BHU/IB BILIUBY):
CKJIAJl 'PYHTIB, TiJipoJioriyHuM pexxuM, piTo- Ta 300pi3-
HOMAaHITT$, 3allUJIeHICTb, LIyMOBe 3a0py/JHeHHS, pajia-
LitHu# QoH Ta iH.

2. flkuM 4yuMHOM JaHa iHppaekocHucTeMa, CJIiJyI0-
yu npuHuuny Jle-lllatenve-bpayHa, agantyBanach 1o
YMOB aHTPONOTEHHOTO BILJIMBY (3MiHa BU/0BOTO CKJa-
Jly POCJIUH i TBapuH, OpMyBaHHS HOBUX TPOIUYHUX
BiZlHOCHH Ta iH.).

3. lllo Tpeba 3po6bUTHU AJIsI TOTO, 1106 3BECTHU /10 Mi-
HiIMyMy HEraTUBHUH BILJIUB TPAHCINOPTHOI AitIbHOCTI
Ha BXe HOBY, aJlalTOBaHy [0 yMOB JOBKias iHdpa-
€KOCUCTEMY.
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THE CONCEPT OF NOOSPHERIC ECOSYSTEMS AS THE THEORETICAL BASIS FOR MONITORING STUDIES
OF ROADSIDE LANDSCAPES

The purpose of the article. Considering the growing expansion of man in relation to nature, we should include the
support (or violation) of the biosphere’s ability to self-reproduction as one of the most important criteria in all classifications
and typologies of landscapes, ecosystems, geosystems, types of human activity.

The main material. We implement this general criterion at the level of ecosystems of different species and spatial
levels. Thus, we theoretically approach to the selection of anthropogenic landscapes (including linear ones), considering
the priorities of ecosystem dynamics. The problem indicated in the title is primarily the result of constant density growth
of the transport network, and, therefore, the ever-increasing “theft” of natural ecosystems by humans from aboriginal
plants and animals. The main feature of the study in highly developed countries is the priority of preserving ecosystem
dynamics during the construction and operation of highways. The solution to this problem, for example, in the USA today,
is in the development of a practical guide for companies engaged in road construction. Based on such priorities, we should
pay attention to the following quantitative and qualitative parameters of road landscapes that can affect the dynamics of
infra-ecosystems: the species composition of plant communities, which can be an indicator of individual impacts of roads.
For example, the presence of halophyte plants will help to fight against icing with salts or insufficient soil washing regime.
The presence of invasive plants affects the intensity of the transfer of their seeds by vehicles or birds; the presence of
hydrophyte plants, which may indicate insufficient drainage of the road surface, etc. External manifestations of the vital
activity of animals on the roadside territories can help to assess the completeness of ecosystem relations in infra-ecosystems,
signs of disruption of ecosystem dynamics by the road surface. In our opinion, the concept of noospheric ecosystems, of
which infra-ecosystems (or road) are a part, can satisfy the indicated requirements for the highway monitoring research
program. Road landscapes are an integral part of the transport infrastructure, from which the name “infra-ecosystem”
actually originates. However, we consider natural (natural, natural-anthropogenic) processes in landscape-engineering and
landscape-technogenic systems that are fully controlled by humans, as common features that determine road landscapes.
They are extremely important for our research, as these systems are not capable of independent development, but manifest
it only in their individual components.

For example, artificially planted shrubs, trees, or sown grasses along the road surface are supplemented with plants
characteristic of this natural zone over time, forming even certain plant groups.

Conclusions. Monitoring research programs should answer the following main questions:

1. How do the infraecosystems differ from the natural ecosystems of the area? In particular, assessment of all (or
some types of impact): soil composition, hydrological regime, phyto- and zoo diversity, dustiness, noise pollution, radiation
background, etc.

2. How has this infraecosystem adapted to the conditions of anthropogenic impact (changes in the species composition
of plants and animals, the formation of new trophic relationships, etc.)?

3. What needs to be done to minimize the negative impact of transport activities on the new ecosystem, environmentally
adapted infrastructure.

Keywords: ecosystems, highways, monitoring, noosphere, landscapes.
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EKCKypc B icTopito 306paxkeHHA penbedy
Ha reorpadiyHMX KapTax

MeTolo AaHOoi CTaTTi € 03HaOMAEHHS LKMPOKOTo 3arany reorpadis 3 icTopieto TpaHchopmalii cnocobis 306paxeHHs
penbedy Ha reorpadiuHMX KapTax B Pi3HMX KpaiHax CBiTy 418 OnNTUMI3aLii BMGopy cnocobis i npuiiomis poboTw 3i cTapo-
BUHHMMMU KapTamMu.

OcHOBHMIA maTepian. OfHO3HAYHE, BUBAXKEHE | 00'EKTUBHE Bif0bpaKeHHA MICLLEBOCTi — 04He 3 OCHOBHMX 3aBAaHb
KapTorpadii, a BigobpaKeHHA TPUBMMIPHOTO eNemMeHTa AKUM ABNAETLCA Pe/ibeED HA FOPU3OHTANbHIN NIOLWMHI — Lie Npobie-
Ma, AKa BNPOLOBXK CTONITb BUK/AMKANA HAayKOBI NoNeMmiku cepes reorpadis, kaptorpadis, MaTemaTuKiB i BUMarana HOBMX
i HOBMX CMPOB YAOCKOHANUTY 306 paKEHHA LIbOTO e/IEMEHTY Ha KapTax. Y CTaTTi PO3I/IAHYTO PETPOCTEKTUBY PO3BUTKY Bi3y-
anisauii penbedy 3a ocTaHHi TUCAYY POKIB. BuagineHo nepesaryt i HeLONKM KOXKHOTO i3 3aCTOCOBYBaHMX CNOCco6iB 306paKeH-
HA penbedy Ha reorpadiuHMx KapTax BNPOAOBK CTONITb. Hacamnepes, Takmx, Ak yMOBHO-NepCcneKTMBHMIA Ta NPodiNbHO-CH-
nyeTHUi. HaBeaeHi npuknasm 3acTocyBaHHA LMX cnocobis B KapTorpadii. Po3rnsaHyTO Micue i poib XapKiBCbKMX BUEHUX
B npoueci GopMyBaHHA BYEHHA NPO Ludposi Mogeni penbedy.

BucHoBKM. MpoaHani3yBaBLUM iCTOPItO Ta Cy4acHicTb y coepi BidyanizaLii penbedy MoxKHa ekCcTpanontoBaTv oro nep-
CMEeKTUBM Ha MaibyTHe. Tak, [0 NEPCMNEKTUB MOXKE HaNeXKaTW NOKpPaLlleHa po3inbHa 34aTHICTb i AeTanisalis BXiAHOI Ta BU-
XiaHoi iHpopMalLLii, a TaKOXK NOAANbLIMIA PO3BUTOK NPUITOMIB | METOAIB AMHAMIYHOI BidyanisaLii penbedy, KU 3MIHIOETbCA
nig Ai€to HECNPUATAMBKX aHTPOMOFEHHUX | NPUPOAHMX (EK30-i EHAOrEHHMX) NPOLLECIB | ABMLL, B PEXKMMI peasbHOro Yacy.

KntouoBi cnosa: kapmozpacgysaHHa penveqy, 2incomempuyHuli npocins, yugposa dopma penvegy, nimoepadis,
2pastopa.

AK untysaTtu: Nepecagbko B., OHMweHKo A., Bpacnascbka O., NMonos B. EKCKypc B icTopito 306paxkeHHs penbedy Ha reorpadiyHnx KapTtax. [ipobaemu
be3nepepsHoi 2eoepagiyHoi ocgimu i kapmoepagpii. 2022. Bun. 36. C.13-23. https://doi.org/ 10.26565/2075-1893-2022-36-02

In cites: Peresadko, V., Onyshchenko, A., Braslavska O., Popov, V. (2022) Excursion into the history of relief imagery on geographic maps. The problems of
continuous geographical education and cartography, (36), 13-23. https://doi.org/ 10.26565/2075-1893-2022-36-02 (in Ukrainian)
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BceTyn. Ynpo0oB:x 0CTaHHIX CiIMAeCcATH POKIB y Hay-
KOBilt kapTorpadiuniii siTepaTypi He 3aTyxae noJsemi-
Ka MiX NpUXUIbHUKAMU Pi3HUX KOHLENIil KapTorpa-
¢ii Ha TpeAMeT TOro, «IO € KapTa» - Mo/leJlb peasbHo-
CTi, crienjiajibHa MOBa 44 3aci6 KoMyHikanii. BBaxkaemo
110 BCi KOHIleMNLii MalTh MpaBO Ha XUTTs, 60 KapTa
JlificHO € MoJieslyI0 peasibHOI AiHCHOCTI, ika 3aco6aMu
Bigyausizanii (MoBU kapTu) nepefae iHpopmario npo
HaBKOJIMILHIN CBIT AJis TOro, 106 JIoAU HOoro Kpaiie
pO3yMisM, OpPIEHTYBA/NIUCh, BUBYAJIY, llepejaBalu CBOI
3HaHHA NOpUIJENIHIM MOKOJIHHAM Ta BUpillyBaau
HaraJjbHi MoTpe6u CbOTOZEeHHS. |, K MOKa3au Halli
JOCHIPKeHHA B Trajly3i BUBYEHHA iCTOpii PO3BUTKY
kapTtorpadii, Halb6iIbII 3aXOMJUBUM € MpOLEC TPaH-
cbopmMariii cnocobiB nepenaui inpopmariii npo penbed
MicneBoCTi, periony, 3emJi, Bcecity. BogHouac, sik no-
Ka3ye Halll OCBiJ, BUKJ/IaZaHHA Kypcy «Tomorpadis 3
OCHOBaMHU reofiesii», - AJi CTY[EeHTIiB OCBITHIX IporpamM
cnenianbHocTet 014.07 Cepenns ocBita. eorpadis,
103. Hayku npo 3emuto Ta 106. ['eorpadis - TemaTuka
pesnbedy Ha reorpadivyHuX, 30KpeMa TomnorpadiuHux,
KapTax, € CKJaJHOI AJs po3yMiHHA. HaazBuuaiiHO
CKJIaZJHUMHM TeMaMH € YHWTaHHA peJibedy, BUpillieH-
HS MIPUKJIQJHUX 33/]a4 3a KapTaMH 3 pesibepoM TOLIO.
MeTogu4HI NUTaHHA BUpILIeHHd 3aJa4 3a KapTaMHU 3
pesbedoM 3aJUIKMO AJs1 METOJUYHOI JiTepaTypH, a
JlaHy CTATTI0 MU XOTIJIX NMPUCBATUTHU NMUTAHHAM iCTO-
pPUYHOTO PO3BUTKY 300pakeHHs pesibedy Ha KapTax
pi3HUX KpaiH CBITY.

BuxigHi nepeaymoBu. Po3yMiHHA CKJIaJJHUX HIO-
aHciB pesibedy TOro 4M iHIIOro perioHy, oro ocob/MBoC-
Tel, gikcaris iioro BUcoT i ebekTHBHA mepejaya ix 3a
JIOIIOMOT010  Bi3ya/IbHMX 306pakeHb 3aXOIJIIOBAJIU
reorpadis, 3okpema Kaptorpadis, NIPOTITrOM CTOJITh.
BuByeHHs KapTorpadyBaHHs pesibedy OXOILIIOE IIH-
POKMH CIIEKTP TEXHIK, KOXKHa 3 IKUX Ma€ CBOi lepeBaru
Ta HeJoJIiKUM. MUCTelITBO 300pakeHHs1 peJsibedy npo-
JOBXKYE PO3BUBATUCH, NIOKPALLYOYU PO3YMIHHA CBiTY
HaBKOJIO HAC, 3aCTOCOBYIOYM HOBITHI reoiHdopmMarinini
TexHoJIorii Bizyasnizauii, aHasi3y i cuHTe3y iHdopMariil.
[IpoTsarom ictopii icHyBaHHs reorpadii i kaptorpadii B
OKpeMUx KpaiHax EBponu i He TibkU chopMyBaInCh
HayKOBI IIKOJIY, SIKi BiJlirpaBasiu KJIO4YOBY poJib y cdhe-
pi Bifjo6pakeHHs1 pesbedy, COpPUSIOYU PO3pPOOLi KOH-
KpeTHUX CIOoCO6iB Ta iHCTpyMeHTIB Bisyasisauii pe-
Jbedy Ha KapTax. [0JJOBHUMU IPUYUHAMU, YOMY CaMe
1[i KpalHU MalOTh JABHIO TPAAHLiI0 BUBUEHHS pesbedy,
€, 3 OIHOT0 GOKY, BOWOBHUUICTb Psily KpaiH, 1110 oTpebye
rapHOro 3HaHHA MIiCLIeBOCTI JJIf IJIAHYBaHHA BOEHHUX
MOXO/iB, a 3 iHIIOI - YHiKa/bHI reorpadiuni ocobanBoC-
Ti TUX 4YM IHIIUX KpaiH, 1110 3yMOBUJIU MOTPEOY B TOU-
HUX KapTax [Js pi3HUX Iiijel, a He TiJIbKU BOEHHHUX.
Hanpuksag, mBelniapcbka HayKoBa LIKOJIa Ma€ 6araty
TpaJUIlil0 BUBYEHHS Ta Npe3eHTalii peabedy, 0CKiab-
ku llBelinapis po3TamoBaHa B AJbNax, L0 3HA4YHO
BILJIMBAJIO HA XKUTTA i IJIaHYBaHHA €KOHOMIYHOI Aif/Ib-
HocTi. KapTorpadu uiel mkou po3po6buau MeToAu Ta
crnoco6u i TOYHOI BizyaJstizanii ckJ1aiHOTO ripcbKoro
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penbedy. JocBig mBeiapcbkoi HayKOBOI LIKOJIU He
Mae co6i piBHUX, TOYUHAIOUU Bif] criocoby MTPUXiB Ta
TeXHIK 3aTiHeHHA [0 MOOYAO0BU Cy4yacHUX LUPPOBUX
Mogesielt penbedy. llBelinapcbke defepanibHe TOMO-
rpadiuHe BimoMcTBO, BijoMe sik Swisstopo, NpoOTArom
CTOJIITb Oy/I0 Nepe/JoOBUM y CTBOPEHHI JleTalbHUX TO-
norpadiuHux kapT kpainu. CyyacHi kapTu Swisstopo
JleMOHCTPYIOTb peJibed 3 HaZI3BUYAaNHOI TOUHICTIO.

MeToO0 JaHOI CTaTTi € 03HallOMJIEHHS LIMPOKOI0
3arasy reorpadis 3 icTopieto TpaHcdopmMmariii cnoco6iB
300paxkeHHs pesibedy Ha reorpadiyHUX KapTax B pis-
HUX KpaiHax cBiTYy AJis onTuMi3anii BU6opy crnoco6iB i
NpUHOMiIB pO6OTH 3i CTADOBUHHUMU KapTaMHU.

Buksag ocHoBHOro marepiasy. OfHO3Ha4He, BU-
BaXkeHe i 06'€KTUBHE Bifjo6pakeHHS MiCI[eBOCTi — OJjHe
3 OCHOBHUX 3aB/laHb KapTorpadii. 3 JaBHix-ZaBeH Kap-
Torpadu yKaau HalGiIbII afileKBaTHI cioco6u npej-
cTaB/ieHHs iHdopMalil mpo oTouywye cepeloOBHUILE,
30KpeMa npo pesbed. OCHOBHA CKJIAJHICTb MOJATAE
B npo6JieMi BiZjo6pakeHHS1 TPUBHUMIpPHOTO 06'€KTa Ha
JIBOBUMIpHiH [JIOLIMHI, a TAKOX Yy HEOOXiTHOCTI OTpU-
MaHH$ 6aJlaHCy M)XK HAa04HICTIO pesibedy Ta YUTAHHAM
iHIUX JeTajled KapTH, TaKUX SIK Ha3BU reorpadidyHux
006’eKTiB, JOPOTH, PiUKU TOLO.

[lepefada TpUBUMIipHOI pUpOAH pesibedy Y BOBU-
MipHOMY 300pakeHHi 3/[iHCHIOETHCS 3a JONOMOTOI0 pi3-
HUX MeTOZiB Ta croco6iB. Crioci6 306paxkeHHs penbedy
Ha KapTax - lie pe3yJIbTaT BiJjo6pakeHHs reorpadiyHux
0CO6JIMBOCTEN MOBepxHi 3eMi, 110 BpaXoBYe icHY0Yi
TexHoJioril 360py, Bisyanisanii i nmepenaui iHpopmarii
npo peabed. MeToau Ta cnocobu Bizyasisauii penbedy
Ha KapTax pO3BHUBaJIMCA B TICHOMY 3B’sI3Ky 3 IpaKTHY-
HUMHU NoTpeb6aMHu JitoJel Ha pi3HUX eTanmax PO3BUTKY
HayKu i TexHiky, ix BUOip 3a/7exaB BiJi KOHKPETHUX
icTopyyHMX NepioAiB. Y JaHil cTaTTi MU CIpoOGYyeEMO B
XPOHOJIOTIUHIN MOCAiJOBHOCTI PO3IJIAIHYTH 3acTOCy-
BaHH{ Pi3HUX CN0CO6iB 306paXkeHHs penbedy.

OpHe 3 HalJjaBHIIKX reo306paXkeHb, WO AINIIIN
Jl0 HalllUX JIHIB, - 306pakeHHs niBHiYHOI MeconoTawmii,
BU/IpsillaHe Ha IVIMHAHIN fomni i aToBaHe MpUGIU3-
Ho 2400 pokiB f0 Hamoi epu. Ha 1iii, yMoBHO Kaxy-
Y{ KapTi, BXKe MOKa3aHi ropu, TouHiule ix BUA 300Ky.
Taki 6iuHi 306pakeHHsI 3HOBY 3'SIBJISIIOTHCS Ha KapTax
CepennboBiy4s. BoHM IMPOKO BUKOPUCTOBYBAJIUCA B
ernoxy BigpogkeHHsl, B enoxy po3KBiTy kapTorpadii,
Ta NepeBaXkaslu y 6araTbox KapTtax Ao Kinig XVIII cto-
AiTTs. HaBiTh cboroaHi Mu iHOZI CTMKaeEMocCs 3 1€l
3po3ymisnoro rpadiuHoro popmotro. lleit MmeTos oTpuMaB
Ha3BY YMOBHO-nepcnekmugHo2o abo npo@inbHo-cuiy-
emHozo0. MoMy BiinoBifaloTh 1Ba cnoco6u — 1e Tpu-
XOBMH, KOJIM KapTHU BPY4YHY BUKPECIOBAIUCA TYLIILIIO
(puc.1), Ta »KUBONMUCHUH, KOJIU pesbed MUCABCA XyJ10K-
HUKaMU MacjoM, sik ppecku (puc.2).

Take 306pakeHHs1 € JJOCTATHbO HAOYHUM, OCKiJb-
KU Ilepe/laloThbCs OCHOBHI ¢opMu pesibedy, npoTe He
TOYHUM, OCKIJIBKU BiH He 103BOJIsIE BU3HAYUTHU OCHOBHI
reoMeTpUYHI XapaKTePUCTUKU penbedy (KPYTHU3HY, BU-
coTy To10). Asie B Ti fajieki 4yacu He 6ys10 Hi noTpe6H,
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Puc.2. ’KusonucHa kapma ocmpoega Cuyuisi 3 [anepei 2eoepagiunux kapm

Hi TexXHiIYHOI MOXJIMBOCTi 306pakaTu MicleBicTb TOY-
Hiure [1].

HailinomupeHimioro ¢popmoro 306parkeHHS pesibedy
B Liel nepiof 3a/viasacsd «KpOTOBHHA» — MPOCTUH
BU/] 300Ky IPaBUJIbHO 3aKpyTryieHol ¢opMu. 3a3BU4ai
Ili CHMBOJIM PO3TallOBYBaJUCA PAJaMU. YKe Ha Kap-
Tax B Mi3HbOMY CepeJHbOBI4YYi MU 3HAXOAUMO CUM-
BOJIM Y BUIMIAAI 6araTollapoBUX IJIUT. Takui npu-
KJIaJi MOXKHa 3HaWTH Ha KapTi 3axiAHUX AJbI B pyKO-

8 I[lancvkomy naaayi Bamukawny. Poboma lenamis [lanmi. 1850 p. [2]

nucHoMmy atjaci [Itonemes 1454 poky (puc.3). Came
TYT BIeplie 3aCTOCOBYIOThCA JIiHii, 1110 BU3HAYalOTh
dopMy CxUJ1y, TAKOX € NMPUCYTHICTb MeTOAY KOCOTO
ocBiTJIeHHs. Bke misHille BUHUKJ/IM NeBHI IpaBuUJa
kapTorpadyBaHHsl y NepCHeKTHBI, e CHMBOJM Ha
nepeAHbOMY IJIAHI YacTo O6Y/IM KPYHHIIIMMHU, Hi>K Ha
3a/lHbOMY. B 1eil yac BCTaHOBUBCSA 3BUYall NMoMila-
TH TiHb 3 NPaBOi CTOPOHU, TUM CAMHUM CTBOPIOIOYHU
edekT cBiT/1a 3J1iBa.
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Puc.3.®paemenm kapmu 3axioHux Anen.
3 pykonucHozo amaacy Kaaedisi [Imoaemes. 1454 p. [3]

Benukuil BKJaJ y pO3BUTOK YMOBHO-IIEPCIEKTUB-
HOTO MeTOAy 3pOoOuJIN XyJLoKHUKU. HaliBifomimumu
€ kaptu TockaHu, cTBopeHi Jleonapfo nga Binui B
1503 poui (puc.4). Bnepiuie BoHM NMOKa3ywTb GpOpPMU
pesnbedy He oKpeMo, a GesnepepBHO, Havye OyJd MO-
6ayeHi 3 kocMocy. KapTu 1jboro nepiosy Bxke He Oy/u
OJJHOMAaHITHUMH, Tellep BOHMU cTalu rpadiyHo gude-
peH1illoBaHKMMH, BCS MicreBicTb 6ys1a 1iicHO Bijo6pa-
>KeHa. BuJj 360Ky 6yB 3aMiHeHUI KOCUM BHU/IOM 3 BUCO-
TH NTAIIMHOTO NOJbOTY, JiHil OXUJY Ta IITPUXYBAaHHSA
MOCUJIIOBAJ/IU BpaXKeHHsI TPUBUMIPHOTO 300paskeHHS.

[Tofanbiii pO3BUTOK METO/IB Ta COCO6iB 306pa-
>KeHHA pesibedy NOB’AI3aHNUN 3 BUHAN/EHHSAM IpaBIOpPH.

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

Ille B X ctouitTi B KuTai 3’aBuiucsa texHoJorii rpaBio-
pu - Kcusorpadis Ta rpaBropa 1o Jepey. [ pykoBaHi
kapTu XV cTOJIITTA ¥ 6y/1M BJIacHe rpaBlOpaMHu Ha Jiepe-
Bi. 3 pO3BUTKOM TeXHIKU rpaBlopa Ha MiZii cTajsia BUKOpI-
HIOBAaTH TeXHIKy I'paBIOpU Ha AepeBi (puc.5), ocKinbku
Ha MiJJHUX MJIaCTMHaX 6yJ/10 Kpallle po6UTH TOHIII, piB-
Hiwi, 6iabm wiinbHi JiHIT pesbedy, 1110 103BOINIIO 3HAY-
HO PO3IIHUPHUTH TonorpadiyHui 3amicT kapT. Hanpukiag,
y 1477 poui, B Bosonbi 6yso HaapykoBaHO ATjac
[TTonemMesi, BAKOHAHUM caMe B Takii TexHini. OgHaK 3i
30i/bLIEHHSIM [IeTaJbHOCTI YacTo BifbyBaJsiocsl morip-
LIeHHS HABUYOK MaJ/Il0BaHHS, pe3yJIbTaTOM CTaJja BTpa-
Ta yuTabesbHOCTi KapTu. ['paBlopa Ha MeTaJi 3arajaoM
noJijssacsad Ha pi3leBy rpaBlOpy, KOJIU 300pa’keHHs
BU/IPSAIYBAJIOCs TOCTPOIO TOJIKOO 110 MeTaJy, Ta 0opT,
KOJIM [IPOBOJMIIACA XiMIUHa Jid Ha MeTaJ/leBy ILJIACTUHY,
fAKa NOTIM BUKOPUCTOBYBa/lacsd B SKOCTI APYKOBAHOI
dopmu.

3 pO3BUTKOM TexHoJIOTiH TonorpadiyHUxX 3HIMaHb
i kapToyk/JaJjallbKUX po6IT 3MiHIOBa/IWCh 1 migxoau
Jlo 300pakeHHs penbedy. Tak, y 1667 poui 'aHcom
Konpgapowm l'irepoM yknazeno kapty KantoHa llropuxa
B Macwtabi 1:32 000, ge Bnepuie B icTopii kapTorpa-
¢dyBaHHA pesbed OyB 300pakeHUMH B muaHi (puc.6).
[Ipote ud moxia He Maja CHJIBHOrO BIUIMBY Ha 3a-
raJlbHUM po3BUTOK KapTorpadyBaHH:, OCKIJIbKU TaKi
KapTH Oy/IM 3acekpeveHi fIK BiicbKoBa TaeMHHULA [3].
BUKOPHUCTOBYIOUM Cy4acHI TeXHOJIOTII IpU HaKJIaJeH-
HIi i€l KapTU Ha Cy4acHY eJIeKTPOHHY KapTy MOXXHa
BUABUTHU BUHATKOBY Il TOYHICTb. 3 MOCTYIIOBUM Ilepe-
XOZI0OM 10 MJIaHIMeTPUYHO MPAaBUJBbHOTO 300paKeHHs

Puc.4. Tockana. Po6oma Jleonapdo da Binui. 1503 p. [4]
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Puc.5. Kapma YopHozo mops, [ligHiuHoz2o [TpudopHomop’s i Kpumy.
Ipastopa Ha midi 3 pyuHUM akeapeabHuMuU nidgapbyearuam. Poboma A6paxama Opmeniyca. 1590 p. [5]

Puc.6. KanmoH Lropuxa. Po6oma I'arca Kondapa l'ieepa.
Macwma6 1 : 32 000. 1667 p. [6]
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nepes KaprorpadaMmu InocTasa 30BCiM HOBa 3ajjaya,
OCKIJIbKY B IjeM 4yac He 6y/10 MOXKJIMBOCTI criocTepira-
THU 3a rOpaMu 3Bepxy, IX icTUHHHUN BUJ 6yB HEBiIOMUH,
TOMY 300pakeHHS pesibedy B TOPU30HTAIbHIN NMpoeK-
i 3Ha4HO ycKJIafAHOBas0csA. TakoX iCHYI04U# Ha TOU
MOMEHT CIoCib rpaBoOpHU Ha MiJIHUX NJIaCTUHAX CyTTE-
BO 00MeXyBaB MeTOAH, L0 NiAXOAATh AJs IJIaHOBO-
ro Bifo6paxeHHs. BifnoBigHo 3pocau noTpedu 1040
MPaBUJIbHOTO BiZlo6paXkeHHsI OCHOBHUX TeOMeTpHy-
HUX XapaKTEPUCTUK GOopM peabedy.

CnoyaTKy IITPUXU MaJslOBaIMCs MO JiHil Hal6iIb-
LIOT0 YXUJY, OCKIJIbKHU JIIHIA YXWUJIY € BiAMIHHUM iHU-
KaTopoM GopMH — YUM KpyTillUMK i GijnbIl po3dse-
HOBaHUM CXWJI, TUM Lli/IbHIille WTPUXyBaHHSA. TakuM
YUHOM, YCi MOXUJi JiMISTHKU 300pakKyBasIuCs IITPUXY-
BaHHSAM, 10 MOKa3yBaJso JiHii Haxu1y, NpoTe pesabed
PIBHUHHOI YaCTUHU MICLIeBOCTI 3a/MIlaBCAd HIiAK He
Biflo6pakeHUM. Y meplli pOKU NpeJCTaBIeHHs peJlbeE-
¢y MM cnoco6oM 306paXkeHHsI BUKOHYBAJIOCS Hepery-
JIIPHUM Ta BUINAJKOBUM IITPUXYBAHHSAM, 10 IPU3BO-
JWUJIO 10 IepHaBaHTaXXeHHS KapTH I He JjaBaJio peasic-
TUYHOTO TPUBUMIpPHOTO MpeACcTaBIeHHs peabedy [3].

BesMkuil BHECOK [Jis1 BUpIlLleHHS L[bOTO NUTAHHSA
3po6HB CaKCOHCHLKHUH BificbKoBMil Tomorpad Horanu
leopr JlemaH. ¥ 1799 poui BiH po3po6UB cUCTEMY
LWITPUXYBaHHS CXWUJIB, a 3rofloM BUMIPOOYBaB ii Ha pi3-
HUX TonorpadidyHux KapTax. JleMaH NpPOBIiB KOXHY
LUITPUXOBY JIiHiI0 B HANPSMKY JIiHII CXUIY, SIK Ije pOOUIU
6araTo Moro nomnepesHUKIB. Ajie BiH po36UB Iii IITPUXY-
BaHHS Ha AiMSHKY, 11106 MOXKHA 6yJ10 36eperTu JOCUTh
PIBHOMIpHY BiZICTaHb MK KOXXHOI YaCTUHOIO KapTH,
Jle CXWJIM JieXKkaTh y PisHUX HanpsAMKax. [losoruii, Mai-
e piBHUH, pesibed Bifj3HAUEHUN JOBrUMU LITPUXAMHU,
a KpyTui pesnbed — KOPOTKUMHU. TOBIIMHA IITPUXOBUX
JIiHil BapitoBasiacss IpONOPIiHHO KYyTy HAXUJIY, TaK 1110
KpyTi CXW/IM 3/JaBa/lMCb TEMHUMU 4epe3 CKyMYeHHS
TOBCTOTO IITPUXYBaHHS, a MOJIOTI CXWJIU 3 APiOHM-
MM LWITPUXaMU 3[aBaJUCh CBiT/mMMU. Taka cucTeMa
LITPUXYBAHHA J03BOJIJIA JIETKO BUSHAYUTH SIK HAIlpA-
MOK CXWJy, TaK i nepexij Bif piBHOI TOBEpPXHi A0 Kpy-
TUX yxuJiB. llkasna J/lemaHa ck/afaeTbes 3 9 CTyNEHIB,
pO3paxoBaHMUX 3a BiJHOLIEHHAM TOBIIWHU LUITPUXIB i

10°
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MPOMDXKKIB MiXK HUMH BiZIOBIAHO [0 YXUIY peabedy.
[ITpuxu Maau 6yau po3MillleHi B3/10BX HaNPSIMKY CXU-
JIiB, 11106 HAJlaTU 306paXKeHHIO pesibedy MIACTUUHOCTI
Ta MiJKPeCcJAUTH BUTMHHU MicueBocTi. [ OTpUMaHHA
YHCJIOBUX XapaKTePUCTUK pesibedy NoTpibeH 6YB ToY-
HUH MiJJpaxyHOK KiJIbKOCTi Ta TOBIIMHU WITPHUXIB, po3-
MillleHUX Y IeBHOMY iHTepBaui (puc.7).

11 TexHika cTaJja MOLMMPEHUM METO/[0M 300paKeH-
He pesbedy y XIX cTOJTTI Ta aKTUBHO 3aCTOCOBYBa-
Jlack B €Bpomni o cepeguHU XX CTOJITTS, B TOMY YMCJII i
[lJ151 BOEHHO-TonorpadiyHuX KapT Halol KpaiHu.

MeTo/, IWITpUXyBaHHA aKTUBHO BUKOPUCTOBYBABCH
MPOTATrOM Maie CcTa pOKiB, ajle Horo BUTICHUB HO-
BUI croci6 306paykeHHs pesibedy — croci6 BiAMiTOK
BUCOT. MopenJaBLi JaBHO NOTpebyBa/lu KapT, L0 Io-
JIETIIYIOTb BU3HAUYeHHA MIJIKOBOAJA, TOMY Ha IX Kap-
TH Oy/IM HaHeceHi udpu npomipi rubuH. Bix Takux
KapT i3 MIMOMHHUMU NpoMipaMu 0 KapT i30J1iHii 6yB
OIUH KPOK, NOTPi6HO 6Y/I0 MPOCTO MOEAHATU CYCiAHI
TOYKU 3 OJHAKOBOK TJIMOUHOIO i OTpUMaTH i30.iHil.
[IpoTe Lelt crnoci6 1ie 3HaXOAMBCA Y CTaZil po3po6KH,
B CHJIy TOrO 1o TomnorpacdiyHe 3HiMaHHS Ha TOM yac
He JIOCAIVIO 3HAYHOIO Nporpecy, Lie Bifdysocsa He pa-
Hime XIX ctosiTTa. KapTu 3 BUKOPUCTAHHSM CIIOCOGY
i3orimnc 3’aBusncA Jdile nic/s nossBU GoTorpaMMeTpii,
60 1e 3HAaYHO 36i/bIINI0 TOYHICTh 3HiIMaHHA [7]. Llei
cnoci6 Ma€e BUHATKOBI lepeBaru B JleTalbHil mepegaydi
reoMeTpu4HUX GOpM MiclleBOCTi, BUCOTHUX BiMITOK,
nepenajiB BUCOT, HalpsAMKIB cxuJiB Towo. [IpoTte e
YSIBHUU CIIOCi6, TAaKUX JiHIN B IPUPOAI He icHYE, Ta 1 Ha
KapTi YUTabeJIbHICTh 11bOTO CIIOCOOY He JO0CUTDb SBHA,
OCKIiJIbKM He BUCTA4a€ TPUBUMIPHOI0 306paXkeHHs Ta
Joro BaXKKo 3po3yMiTH. YacTo 3 1jboro NpuBoOAy y Ha-
VKOBL[iB BUHUKaIW JUCKYCii, HAaNpuKJ/IaJ, HiMelbKUI
kapTtorpad Iloiikep y 1898 poui f0BiB, 1110 MpU 3HAYHIH
LIKaJli nepeTHHY pesbedy 3ak/aaZileHHs pesbedy 3HAU-
HO 3MEeHIIYEThCs, | PUCYHOK TOPU30HTAJeH, NoAi6HO
LITPUXYBAHHIO, CTBOPIOE 3aTeMHEHHS, HaJlalouu Bpa-
»KEHHsl TPUBUMIpHOTO 3006pakeHHs. [IpoTe aJis Toro,
06 Bijo6paxkeHHs pesibedy Majio HAOUHICTh, TO Tpe-
6a JOTpUMyBaTHCSl MaJioi BUCOTHU Nepepidy pesabedy,
a Iie He 3aBX/U J0pevyHo JJis TUX e TolorpadidyHux
32 2°
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Puc.7. lllkana wmpuxie JlemaHa [6]
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KapT, e, KpiM penbedy, lile Tpeba No3HaYaTH HaceseHi
NYKTH, rigporpacdito, poCJUHHICTD TOILLO.

[Ipotsirom XX cToniTTA KapTorpadud Hamarasau-
Csl YAOCKOHAJIMTH CIOCi6 ropru3oHTased, HaNpUKJIa[,
O6yB po3po6sieHUH crocié ocBiT/iieHUX i3orimc, 1o 4a-
CTO Ha3MBalOTh iMeHeM ANOHCbKOro KapTorpada Icipo
TaHaka, AKUU O/IMH 3 IePIIUX Bi0O6pa3uB ByJIKaHIYHUHN
penbed Anonii cnocob6oM ocBiTeHux izorinc (puc.8),
a TaKOX 3aCTOCYBaB Liel MeTo/, [i/1s1 300paKeHHs JHa
Tuxoro okeaHy. € TakKoX CIOCo6U i3orinc pisHUX KO-
JIbOPIB, CIOCOOU MOTOBLIEHHS i30JiHIN. Yxe B Apyrii
nosioBUHI XX cTo/TTS 6y/10 po3po6JieHo croci6 Masio-
BaHHS F'OPU30HTAJIell Ha OCHOBI CyMillleHHS] TOPU30H-
TajJlell B HamiBnepcneKTUBHY GopMy BiJoOpakeHHs
penbedy abo MopcbKkoro Ha [3].

llle oauH TexHIYHUIN BUHAXijJ CUJIbHO BIJIMHYB Ha
crnoci6 Bijo6pakeHHs pesibedy Ha KapTax. Tak y 1796
poui Anoiz 3eHedenbaep BUHANLIOB JiTorpadito, ane
TiibkKd 3 1840 poky BOHa cTaJjla 3aCTOCOBYBAaTHUCS B
kaprorpadii. [lpyynHOI TakKoro JOBroro 3ampoBa-
JDKEHHsI CTaJla HeoOXiHICTb nepebyj0BU TeXHOJIOr Y-
HOTO IIpoliecy APYKY KapT, Lo B Iiel nepiof BUjaBaaucs
nepeBaXKHO B OJJHOMY KOJIbOpPi Ta B MeBHiN Mipi 3a10-
BOJILHSIJIU BiCbKOBY rajiy3b pisHUX KpaiH. Takox mo-
Tpi6GHO Oy/I0 MPOBOAUTU HABUYAHHA [Jisl KapTorpadis.
Lls TexHiKa A03B0OJIs1/1a, 260 MPUHANMHI HoJIernyBaa,
BUTOTOBJIEHHSI Pi3HOKOJILOPOBUX KapT. JliTrorpadis
He3abapoM Npu3BeJia [0 N0sIBM HOBUX CIIOCO6iB 306pa-
>KeHHs pesibedy — Lie CBIT/IOTIHbOBA IJIaCTHKA Ta TOHO-
Be 3adapObyBaHHS.

Ha 3MiHy mTpuxam npunioB Gijbll JIeTKU croci6
CBITJIOTIHbOBOTO 300pakeHHs pesibedy, IpU IKOMY I10-
CTYINOBO 3MiHIOBaJacs cuJja TiHi (kosibopoBoro ¢ony),
1110 I0CATAETHCS BiZIMUBKOIO [TeH3JIeM UM TYLIYBaHHAM
oniBueM. llel crnoci6 cumysto€e TiHi, 1[0 BiJKHUAAOTh-
C ropaMy Ta {HIIMMHU BepTUKaJIbHUMH ejleMeHTaMu
MicieBocTi. Ha pykonucHux kapTax crnoci6 cBiT/IOTi-
HbOBOTO 300paXkeHHsI BUKOPUCTOBYBABCS BXKe 3 ipyroi
nosioBuHU XVIII T, npoTe BiATBOpeHHs ii B ipyLi 6ys10
OCBOEHO TiIbKU B cepenyHi XIX cT. B pe3ysibTaTi N0SABU
nitorpadii (puc.9).

lls kapta Oyna omny6uaikoBaHa y 1891 poui
[lIBellapCbKUM a/bIiNCBKUM KJYO6OM i MiCTUTBH 4y-
JloBe 3aTiHeHe 300paXKeHH Tip, 110 BUKOHaHe JiiTorpa-
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Puc.8. Cnoci6 oceimaenux i3oz2inc npu kapmyeaHHi 8yAKaAHIYHO20
peavedy Anonii. Po6oma Icipo Tanaku. Macwmaé 1 : 100 000,
iHmepean mixc copuzonmansimu 20 m. 1950 p. [8]

diero. ¥ npolueci ApyKy 6y/J10 BUKOPUCTAaHO BiciM Ko-
JbopiB [9]. Ase Bce K TaKU HaMOiAbLIO! JOCKOHAIOCTI
crnoci6 BiaMuBkU focsr y cepeauHi XX ct. B llIBeinapii.
lle ckJasiocs iCTOPUYHO, OCKiJIbKM caMme MIBeHnapii
MOCTIHO CTUKaJUCAd 3 Mpo6JieMOl0 BifjoGpaXKeHHS
pesnbedy. Y el yac BOHM 3acToCyBaJd JeKinbka iH-
HOBallilf, 1[0 BUKOPUCTOBYKTLCA KapTorpadpamu u
3apas. baraTo 3 Hux 6yJsi0 3anponoHoBaHo Exyapaom
IMrodom, npodecopom llBeitnapcbkoi BUILOI TexHiy-
Hol wkosu Lfopuxa. IMrod 3BepraB yBary Ha BUCOTHY
NepCreKTUBY 1 XOTIiB 3iMiTyBaTH 1i Ha KapTi. Ajie He B
3BUYHOMY FOPU30HTA/JIbHOMY HaNpPsSMKY, a B IpOeKIii
3Bepxy. Bulli BepuvHu Jsexanu 6/mxkde Jo IAga4a,
TOMY BOHHU KOHTPACTHIlI, a MIKO0KI JOJUHU PO3Ta-
1moBaHi Aasi i 306paxky0ThbCs 3 MEHIIO KOHTPACTHi-
ctio. Y 1965 poui Exyapn IMrod ony6sikyBaB KapTy

Puc.9. ®paemenm kapmu eipcvkoi vacmunu lleeiiyapii (Eeosen — Llepmamm - Monme-Po3a) 3 opopmaeHHAM peavedy
cnocobom ceims0minb08020 306padicenHs. Poboma Pydoavga Jletizinzepa ma 6pamie Kymmepai. Macwma6 1:50 000. 1891 p. [9]
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Puc.10. ®paemenm kapmu kaumony I'pay6ioHdena 3 0popMAeHHSAM penbedy cnocoboM c8ima0miHbLO8020 306paAHCEHH S
npu Kocomy nigHivHo-3axioHomy ocgimaeHi. Poboma Edyapda Imeogpa. Macuma6 1:250 000. 1965 p. [10]

KanTony I'pay6roHzieHa — nmepuui MaclITabHUM npu-
KJIaJ, TEXHIKU CBIT/IOTIHBOBOI'O 306paXkeHHs pesnbedy
(puc.10). Xoya et crioci6 i Ma€ BeJIMKY HAOUYHICTB, asle,
Ha BiAMiHy Biz criocoOy mTpuxiB Ta i3orilc, BiH He ne-
peJilae METPUYHICTb 06°eKTiB [10].

Cnoci6 rincomerpuyHoro 3adapOyBaHHSI BHKO-
PUCTOBYE Pi3HI KOJILOPU Ha PiI3HUX BUCOTAX. 32 3MIHOMO
SICKpPaBOCTi KOJIbOPY CIOCI6 MOXXHa pO3AIIUTH Ha JBa
NPUHLIUIM «YUM BHILE, TUM CBiT/IilIe» i «4UM BHlIE,
TUM TeMHile». Ha/i3Bu4aliHa nepesara rincoMeTpuy-
Horo 3adapOyBaHHsI IOJIATAE He B TPUBUMIpHOMY

BifloGpaXkeHHI, @ B MpaBUJIi po3MOAiNy ripcbKuX nepe-
nafiB i edexti ¢pony. IimcomeTrpuuHe 3adpapbyBaHHsA
3HAYHO MOKpallye fAKiCTb 300pakeHHsI pesbedy Ha
KapTax NopiBHsHO 3i cnoco6oM i3orimnc (puc.11).

Y XX cToJiTTI mo4Yanu 3acTOCOBYBAaTUCh HOBI CIIO-
cobu npejcTaB/eHHs pesbedy, 10 6ys0 MOB’sA3aHO 3i
3HAYHMUM PO3BUTKOM HayKH i TexHiKHU. Tak, Hanpuk./aaj,
3’ABUJIMCA CIOCOOM, 1110 3aCHOBaHI Ha BUKOPHUCTaHHI
¢doTo306parkeHb. B cepesiiHi MMHYJIOTO CTOJIITTS 0CO-
6s11BOI poJsii HabyB po3BUTOK ¢oTorpadiil, a Takox
i po6oTa 10710 OTPUMaHHA 306paxkeHb GiJbLI IIaC-

TR
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Puc.11. Anbnu. Macumaé 1 : 30 000 000. 1934 p. [11]
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TU4YHOro penbedy. [lepmnit crnoci6 oTpuMaB HasBy
doTopenbed, Horo roJ0BHOI MeTOI0 OYJIO CTBOPEHHS
IJIACTUYHOI'0 300pakeHHs pesbedy, 110 OTpUMaHe B
pesynbTaTi ¢poTorpadyBaHHs penbedpHOi Mozesai Mic-
neBocTi. OfHaK, el crnoci6 He 3HAWIIOB IIMPOKOIO
3acTocyBaHHSl B KapTorpadii, ocKiJbKU Mpolec BU-
rOTOBJIEHHS pesibepHOI Mojesni MicueBoCTi € AOCUTH
TPYAOMICTKUM. [Ipyruil cnoci6é rpyHTyBaBCs Ha BUKO-
puctanHi $oTO306pakeHb, «BJPYKYBAaHHS» B KapTH
KOCMiuHUX 3HIMKIB a6o aepodoTO3HIMKIB /51 CTBO-
peHHs1 ¢oTokapT. Takuil BapiaHT BUKOPHUCTOBYETHCS
JLJ151 300 paXkeHHsI €0JI0BOTO pesbedy.

Oco6.1Be 3HaYeHHS Ma€ CTePeOCKONIYHUN MeTo/, —
npeJCTaB/leHHs [JIMOUHU NPOCTOPY 3 YpaxyBaHHAM
BUKOPUCTaHHA GiHOKyJsApHOro 3opy. lle € eAMHUM Me-
TO/IO0M, 1110 3aCHOBAaHHWM Ha 0COGJIMBOCTAX JIHOACHKOIO
oKa, foro ¢izsiosiorii. [osi0BHe 3aBIaHHS I[bOTO METOLY
[10JIATA€E ¥ CTBOPEHHI /110311 peaJlbHOr0 TPUBUMIPHOTO
IpOCTOpY, a Lie 3abe3neyuye BUPillleHHs HAWT0JI0BHilIO]
npo6seMu y Bisyasizanii penbedy - nepefavy TpUBU-
MipHOTO0 06'€KTa Ha MJIOLIMHI.

Ha nouatky XX CTOJITTA Nmo4ya/sd 3acTOCOBYBAaTHU
MeTO/], B OCHOBY fIKOTO NOKJIaZleHO pesJbedHY MOJiesb
MicieBocTi. HaliBifomimuMu po6oTamu i3 3acTocyBaH-
H LbOr0 MEeTOAY CTaJly TincoBi Mogei rip biTmxopH
Ta ['poce Bingresne, ctBopeni Exyapgom Imropom B
1939 poui. [lsis 1bOro NPOEKTY 6YJIO MPOBEEHO MacCll-
TabHe 3HIMaHHS MiCLIeBOCTi, 110 BKJ/IIOYaJ0 BEJUKY
KisbKicTh QoTorpadiit Ta BHUCOKOsIKicCHI aepodoTos-
HiMKU. Kk mxepesa iHopMarii TakoK BUKOPUCTOBY-
BaJIMcs reoJioriyHi npodisi, kapTH, BJAacHI KpecaeHHs
IMroda [12]. OcobsuBo x0TiNI0CS 6 3a3HAYUTH MPO A0C-
Bi/l BUTOTOBJIEHHS peslbeQHUX MoJesed Yy NUTaHHAX
BePTUKAJbHOTO MacuTaby, 0 JajJo MoAaJbLINN
po3BUTOK 3D-Mofie/II0BaHHIO MiCLIeBOCTI.

HaiirosioBHimor nofieto XX cTO/MTTS cTaB mepexiz
Ha 30BCiM HOBHUU eTal po3BUTKY - BiJl TpaJuLitHUX pyy-
HUX MeTOJiB /0 aBTOMaTHU30BaHUX LIUPPOBUX CHUCTEM,
110 MaJIu BaXKJIUBe 3HAYEeHHA [Jid Bi3yasisalii peJibe-
¢y. MoynHarouu 3 1960 poKy po3BUTOK KOMIT IOTEPHUX
TEXHOJIOTi MpHHIC 3HauyHi 3MiHM B KapTorpadito Ta
MaB IIMOOKUM BIJIUB Ha KapTorpadyBaHHS pesbedy.
Jlo mosiBu KoMI'OTepiB KapTorpadyBaHHS pesbedy
6yJ10 TPYAOMICTKUM i TPUBAJMM NPOLleCOM, IKUH 3HAY-
HOI0 MipoOl0 NOKJaZaBcAd Ha py4yHi Mertoau. IloaBa x
KOMIT'I0TepPiB [03BOJIMJIA BUPILITYBATU BEJUKY KiJIbKICTh
NPaKTUYHUX 3aBJaHb 10/10 BiZjoOpaxkeHHs pelbedy Ha
KapTax. BUKopucTaHHSI KOMIT'IOTEPHUX TEXHOJIOTIH 103-
BOJIMJIO CTBOPIOBATH Ta aHaJi3yBaTH LudpoBi Mojesi
pesbedy, ki € LUGPOBUMU Npe/iCTaBIEHHSAMU TONOrpa-
¢ii moBepxHni 3emi. IMP BUKOPUCTOBYIOTH AaHi BUCOTH
JUIsl CTBOPEHHSI JleTaJbHUX TPUBUMIPHUX 300pakeHb
ganamadTy. e 103BoJIs€ TOYHO Bifo6pakaTU pesbePHi
eJleMeHTH, TaKi K FOpH, J0JIMHU Ta XpeOTH.

OpHuM i3 mepmnx yKpaiHCbKUX ByeHUX (70-Ti -
80-Ti poku XX CT.), XTO 3anpoBaAuB IUPpoBi Mojesi
penbedy (LIMP), 6yB npodecop kadenpu $pisuyHoi re-
orpadii Ta kaptorpadii XapkiBcbKOro HalioHaJbHOIO
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yHiBepcuTeTy iMeHi B.H. Kapasina - Irop YepBaHboB.
Cepen LIMP BiH po3po6.1sB i BUZI/ISIB CTPYKTYPHO-Kap-
KacHi, CTPYKTYpHO-IMPPOBI Ta CTPYKTYpPHO-JIHIBIi-
cTu4Hi Mmogeni. lle fasno 3Mory Brepuie y CBiTi Jo0Ko-
piHHO 3MiHUTHU crioci6 Bifo6paXkeHHs1, aHaMi3y ¥ CUH-
Te3y peasibHUX i yABHUX (BipTya/ibHUX) peabediB Ta ix
CKJIaIOBUX — TaKHUX, IK MOHO- Ta NoJipeabedu, 6a3ucHi
i BepLIMHHI TOBepXHi pisHUX MopsAAKiB Towo [13].

3 nosiBow0 y 90-ux pokax MHUHYJIOTO CTOJIITTS F€0iH-
dopmarniiHux TexHos10riH i reoiHopMaliiHUX ccTeM
(T'IC) cTasmo MOXKIMBUM MOEAHATH MOXKJIUBOCTI KapTo-
rpadyBaHHs, aHa/li3y Ta KepyBaHHS JA@HUMHU, 1110 [103-
BOJIMJIO IHTETpyBaTH Pi3Hi JaHi, BK/JIOYa4U JaHi Ipo
BUCOTY, CyNyTHUKOBI 300 paXkeHHs Ta iHIIY IreonpocTo-
poBy iHdopmatir. [IporpamHe 3a6e3neveHns I'lC go3-
BOJIF€ CTBOPIOBATU JUHAMI4HI Ta iHTepaKTUBHI KapTH
pesbedy, Ha AKUX KOPUCTyBadi MOXYTb JOCJi[KyBa-
TH pi3Hi mapu, aHasi3yBaTH NpPOCTOPOBi 3B’A3KU Ta
BUKOHYBATH reonpoctopoBuil aHaniis [10, 14]. Takox
Ba)kK/IMBe 3HAUYeHHS [AJs Bisyasizauii penbedy MamTb
KOMIT'IOTepHi TexXHoJIOorii, 1110 NepeA6avyaoTh OTPUMaH-
Hf IaHUX NIPO NOBEPXHIO 3eMJIi i3 CYNyTHHUKIB, JIiTAKiB
a6o iHmux niaatdopM. BaockoHaneHni meTonu KoM 'to-
TepHoi rpadiku 103BOJISAIOTh pealiCTUYHO Bijo6paka-
TH peJjibeQHi eJleMeHTH, BKJIIOYAOUM 3aTiHEHHs], TeK-
CTypyBaHHS Ta cBiT/IoBi edekTH. lle f03BOIsIE€ CTBOPIO-
BaTH Bi3yasibHO MpPUBA6GJ/UBiI Ta iHpOpPMATHUBHI KapTu
penbedy, AKi TOUHO BifobpaxkaroThb penbed. 3aBAsSKU
00YUCIIOBAIbHIA MOTYXXHOCTI KOMI'IOTEpPiB MOXKHA
PO3POOUTH CKJIAJHI aJrOpUTMU U Mofesi /i aHasi-
3y Ta MOJIeJIIOBaHHS SIBUIL, NOB'SI3aHUX 3 pesbedOM.
Hanpukniaz, aaropuTMH aHalizy pejbedy MOXKYTb
004YHMCII0BAaTH HaXWJl, KYyT i KpUBU3HY, HaZlAl04YH IIiH-
Hy iHdopMariito npo opmu penbedy Ta rigposoriuni
MogeJi [13]. Lli iHcTpyMeHTH AonoMaramTb 3p03yMiTu
B3aEMO/IiI0 MK 0COGJMBOCTSAMHU peabedy Ta iHIIUMU
reorpadiuHuMu pakTopamHu.

Po3BuTOK [HTEpPHETY Ta BEG-TEXHOJIOTIN YMOXKJIMBUB
PO3BUTOK iHTEpPAaKTHMBHUX Ta OHJAWH-KapTorpapiuHux
n1aTdopM, [Ki J03BOJSAITh KOPUCTyBayaM OTPUMYBa-
TH AOCTYI i JOCJI/PKYBAaTH KapTH pesibedy 3 6y b-sKOro
Micud, Ae € nigkawdeHHs 4o [HTepHety. KopucrtyBaui
MOXYTb 30i/bIIyBaTH Ta 3MeHIIyBAaTH MacluTab, Ie-
peMHUKaTHCS MiXK pi3HUMHU 1IapaMu pesbedy Ta HABIThb
BHOCHTH BJIACHI laHI 1 TOKpaAIlleHHs KapT.

3arasioM KOMI'l0TepHi TeXHoJIorii icTOTHO 3MiHUIU
coepy kaprorpadyBanHsl penbedy. lle onTuMisyBaso
npotuec KaprorpadyBaHHs, NOKPaIHUI0 TOYHICTH i fe-
TaJsizanio 306paxeHb pesbedy, a TAKOXK BiJKPHUJIO HOBI
MOXJIMBOCTI /1 aHaJ/1i3y Ta Bi3yaJsiizaril.

BucHoBkM. [IpoananisyBaBLIM icTOpil0 Ta cydac-
HicTb y Bisyasizarnii pesibedy MOXXKHa €KCTPaIoJl0BaTU
Horo nepcrneKTUBU Ha MalOyTHE. Tak, 10 MepCHeKTUB
MOXe HaJleXXaTH I[OKpallleHa pO3JiJbHa 34aTHICTb
i metanisanis BxigHoOI Ta BuxigHoi iHpopmauii. ¥ mipy
PO3BUTKY TEXHOJIOTiN pO3/isibHA 3[JaTHICTb i AieTasiza-
1[is JTaHUX PO peabed, iMOBipHO, 3pocTe. CynyTHUKOBI
300pakeHHsI 3 BUIOK PO3AiMBHOI0 3JAaTHICTIO, AaHi
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LIDAR Ta iHi TexHo/10Tii AU CTAaHLIAHOT0 30H/1yBaHHSA
3abes3neyaTh 6i/bLI TOYHY iHPOpMaIllit0o MPO BUCOTY U
iHwi xapakTepucTuku penbedy. lle 103BOAUTH Bisya-
JlisyBaTH Horo, 106 3adikcyBaTu HaBiTh HaWAPiOHIiLI
JleTaJsi, Taki Ak MiHiManicTuyHi dopmu penbedy, TOHKI
Bapialii pesibedy Ta ckJ1a/{HI TEKCTYPU MOBEPXHI.
Takox 710 mepcreKTUB MOXHA BiJHECTH JUHAMIUHY
Bisyausizariito penbedy B pexkumi peanbHoro yacy. Lle
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JO3BOJIMTB He TUIbKU NeperiafaTy, ajle 1 B3aEMOJIATH
3 KapTaMU MicLleBOCT], IKi TOCTiIHO OHOBJIIOIOTHCS A1
BifloOpakeHHsI 3MiH y peaJibHUX yMoBax. lle 3Ha4uHO
COPOCTUTH NpOLieC aHa i3y pesbedy, 1[0 3MiHIOETbHCSA
i [i€0 HeCnpUATIMBUX aHTPOIOTEHHUX 1 NpUpoa-
HUX (eK30-i eHJ0reHHUX) MPOLECIB i ABUILY B peXumi
peasibHOTO 4acy.
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EXCURSION INTO THE HISTORY OF RELIEF IMAGERY ON GEOGRAPHIC MAPS

The purpose of this article is to acquaint geographers with the history of transforming the ways depicting the relief
on geographical maps in different countries of the world in order to optimize the choice of methods and techniques for

working with old maps.

Basic material. An unequivocal, balanced and objective representation of the terrain is one of the main tasks of
cartography. However, the representation of a three-dimensional element, which is a relief on a horizontal plane, is a
problem that for centuries caused scientific controversy among geographers, cartographers, mathematicians and required
new and new attempts to improve the image of this element on the maps. The article examines the retrospective of relief
visualization development over the past thousand years. The authors highlight advantages and disadvantages of each of the
applied methods of depicting the relief on geographical maps over the centuries. First of all, such as conditional-prospective
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and profile-silhouette ones. The article gives examples of these methods application in cartography. The study considers a
place and role of Kharkiv scientists in the process of forming the doctrine of digital relief models.

Conclusions. Having analyzed the history and modernity in the field of relief visualization, it is possible to extrapolate
its prospects for the future. Thus, the prospects may include improved resolution and detailing of input and output
information, as well as the further development of techniques and methods for dynamic visualization of the terrain, which
changes under the influence of adverse anthropogenic and natural (exo- and endogenous) processes and phenomena in
real time

Keywords: relief mapping, hypsometric profile, digital relief form, lithography, engraving.
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AncTaHuUiHi OCBITHI TexHONOriT NPy BUKNAa[aHHI Kypcy reorpadii
MaTepHUKiB i OKeaHiB Yy 3aKN1aAax 3ara/ibHOi cepeaHbOoi OCBITH

MerTa cTaTTi nonArae y BUCBITIEHHI MOXAMBOCTEW i NEPCNEKTUB 3aNy4YEHHA AUCTAHLiIMHUX OCBITHIX TEXHOMOFIM Npu
BMKNAAaHHI Kypcy reorpadii MaTepuKiB i OKeaHiB y 3aKnaAax 3arafbHoi cepeaHboi 0CBITU YKpaiHu.

OCHOBHMIA maTepian. PO3MAHYTO CYTHICTb, TEOPETUKO-METOAMYHI 3aCafiu BUKOPUCTAHHA AMCTAHLiMHUX OCBITHIX Tex-
HOJIOTII y 3aKNafiax 3arajbHoOi cepeAHbOoi 0CBITY YKpaiHU, BKIKOUAIOUM AMAAKTUYHI NPUHLMNN X 33CTOCYBAHHS, MiAX04AM 40
TYMaYeHHs CyTHOCTI iHPpOPMALLIHOTO OCBITHLOrO CEPeAOoBMLLA. BUCBITIEHO NPAKTUYHI aCNEeKTM 3aCTOCYBaHHA LMX Tex-
HOMOTiM NpY BUKNAZaHHI reorpadii y 7 knaci, oxapakTepn3oBaHO 0cO6/MBOCTI BUKOPUCTAHHA IHTEPAKTUBHUX Ta XMapHUX
cepBiciB 3 reorpadii, HaBeAeHO NepeBark i HeONIKM 3aNyYEHHA SUCTAHLIMHUX OCBITHIX TEXHOMOTIY NPU BUKAAAAHHI Kypcy
reorpadii maTepuKis i okeaHiB.

Mg ANCTaHLiIMHUMM OCBITHIMM TEXHOMOTIAMM MW PO3YMIEMO CYKYMHICTb HaBYaNbHOTO iHGOPMALLIIHOrO KOHTEHTY Ta
HU3KM NeaaroriYHnX i TEXHONOMYHMUX NPUIAOMIB/TEXHOMONN, WO A03BONAIOTL PeanisysaTi BigdaseHe HaBYaHHA Y CUH-
XPOHHOMY ab0 aCMHXPOHHOMY pexumax. IHpopMaLlifiHe OCBITHE cepesoBuLLEe BKOYAE be3nocepesHbo iHGOpMaLinHKiA
(HaBYANbHMIA) KOHTEHT, KOHTEHT KOHTPOJIIO Ta KOPEKL,ii 3aCBOEHHS MaTepiany; iHGOPMaL,iiiHO-40BILKOBUI KOHTEHT TOLLO.
OCHOBOIO BNPOBAAKEHHA AUCTAHLIMHUX OCBITHIX TEXHO/OFiM € MOAMIKOBaHa TaKCOHOMIA Bayma, Ha OCHOBI AKOI cAig po3-
po61ATM 33C06M KOHTPONO HAabyTUX 3HaHb | HABWYOK Ta PEaNi30BYBaTU MOHITOPUHT PE3YNbTaTUBHOCTI iX 3aCBOEHHS.

Mpw BUKNaaaHHi reorpadii y 7 Knaci peKoMeHAYETbCA BUKOPUCTOBYBATU AK a4anToBaHi BapiaHTU «KNAaCUYHOI» OCBITH,
30KpEMA KeNC-TEXHOIOTT, TEXHOOTiT NepeBEPHYTOr0 KAacy, TEXHOOTIT 3MiLLaHOTO HaBYaHHS, TaK | HaWBINbLW HabAVKEHI
[10 AWCTaHLiMHOro HaBYaHHA TB Ta MepeKeBi TEXHONOTIT, AKi LUMPOKO BUKOPUCTOBYHOTLCA B YKpaiHi, NoYnHatoum 3 bepesHs
2020 p. CUHXPOHHMIT dopMaT HaBYaAHHSA, AKUI Nepesbayae NPoBeLeHHA YPOKIB 3 YHHAMM B PeXMUMi peanbHOro Yacy Yepes
opraHisauito BiseokoHpepeHLiit Ha naatdopmax ZOOM, Google Meet, WebEx ToLo, € Halbinbw nowmnpeHum B YKpaiHi.
HaTomicTb acMHXPOHHWI dopmaT, Lo nepenbayae po3pobKy BUNTENAMM AUCTAHLAHUX KYPCiB, HE CUbHO MOLMPEHUN
yepe3 HeaoCTaTHbO CHOPMOBaHI LMPPOBY Ta IHPOPMALLIIHO-KOMYHIKaLLiiHY KOMNEeTEeHTHOCTI BinbwocTi BunTenis. Liek
baKTOp 0OYMOBAIOE | CKNAAHICTb ONAHYBaHHA BYUTENAMM OHNAMH-IHCTPYMEHTaMM Cy4acHOTo BUMTENS, 30KpeMa Beb-cep-
gicamu eTreniki, Learningapps, WordWall.

IHTepaKTUBHI MepeeBi cepBicu AK To: nopTan Seterra, KaptorpadiuHuit cepsic Geoguessr, cepsic «National
Geographic», noptan Barefoot World Atlas, MicTATb YMano MOXKAMBOCTEN 419 BUMTENA NPW OpraHisaLii AuCcTaHUiiHoro
HaBYaHHA, HaNpUKIag, LiKasi irpoBi 3aBAaHHA LOAO 3aCBOEHHA HOMEHKNATYpH, 3MOry «MapuTu» Haskono 3D-robycy
ToLo. BMKopMCTaHHA XMapHUX cepBicis, 3o0kpema Office365 Ta G Suite for Education (Google WorkSpace), ao3sonse cuc-
TEMaTW3yBaTU HaBYA/bHUI KOHTEHT, aBTOMATU3YyBaTU NEPEBIPKY TECTOBUX 3aBAaHb.

[lo nepeBar 3aCTOCyBaHHA AMCTAHLIAHMX OCBITHIX TEXHOMOTI HaNeXaTb: MiAPMMKA OCBITHBOrO MpoLecy Y HaA3Bw-
YalHUX cUTyaLlisX, 36inblUeHHs iHAMBIAYani3aLii HaBYaHHA, MOCUIEHHA HAOYHOCTI BUKNaAaHHSA reorpadii. Hegonikamm e:
BaXKKICTb CMPUIHATTA MaTepiany AeAKUMMU YUHAMM, 3a1eXKHICTb AKOCTI HAaBYAHHA Bif 30BHILLHIX YMOB — HAABHOCTI CBITAa,
IHTEpHETY, Cy4aCHWUX ragKeTiB.

B1CHOBKM i noganblui AocAigKeHHA. [JMCTaHLiMHI OCBITHI TEXHOOTIT 403BONAIOTL Peani3yBaT BigAaneHe HaBYaHHSA,
L0 BE/IbMW BaXKNMBO A/19 NPOAOBMKEHHSA OCBITHLOrO MPOLLECY MifJ, Yac NaHAEMIi, BOEHHOTO CTaHy UM iHLIMX CUTyaLii, Konu
BiABiAYBAHHA LUKOAM YYHAMU HE € MOXKAMBUM. Tpy BUKNAAAHHI reorpadii y 7 Knaci BUKOPUCTOBYIOTbCA TEXHOAOTiT 3milLa-
HOro HaBYaHHA, TB- Ta MepexkeBi TexHonorii. HaibinbLu nowMpeHUm e CUHXPOHHe HaBYaHHA, NPeACTaBaeHe OHANH-cNin-
KYBaHHAM y4MTENA 3 YYHAMM B PEXMMI peasbHOro Yacy y BifeokoHpepeHLisx cepsicis ZOOM, Google Meet, WebEx Towo.

HaibinbLumin CNeKTP MOXKANBOCTEN NPU BUKAAAAHHI Kypcy «Teorpadis MaTepUKiB i OKeaHiB» MiCTATb iIHTEPAKTUBHI Me-
peeBi cepBicy 3 reorpadii, Ak To: nopTan Seterra, KaptorpadiuHuii cepsic Geoguessr, Google-KapT, iHTepaKTUBHI Mepexe-
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Bi aT1acu, 30Kkpema Barefoot World Atlas. MoxnnBOCTi BUKOPUCTaHHA XMapHKMX cepBicis, 30kpema Office365 Ta G Suite for
Education (Google WorkSpace) oxon/itotoTb HasBHICTb HaBYaIbHOTO KOHTEHTY Y BUIAAI NPE3eHTaLili, TEKCTOBUX, iNtoCTpa-
TUBHMX Ta IHLWMX MaTepianiB, AKi MOXKHA BUKOPUCTATM i, Yac AUCTAHLIHOTO YPOKY, @ TaKOXK — Habip OHNANH-IHCTPYMeHTiB
CY4acHOro BYMTENA, OMAHYBATM AKi Y MOBHI Mipi 3aBaKae HU3bKMI piBEHb LLMPPOBOT KOMNETEHTHOCTI BiNbLWOCTI BUMTENIB.

Mpu NpoBeseHHI AUCTaHLiHMX ypoKiB reorpadii y 7 Knaci 060B’A3KOBO CAif, BUKOPUCTOBYBATU iIHCTPYMEHTU poboTK
3 IHTEPAKTVMBHOO KapTOO (Hapa3i L MOXAMBOCTI iyxKe cnabko BUKOPUCTOBYIOTbCA). Mif Yac poboTy 3 iHCTpyMeHTamm ans
PO3pPOOKM KOHTPO/IbHUX 3aBAAHb /1A YYHIB YUUTE/lb MAE BUKOPUCTOBYBATU MOMK/MBICTb BKAOYEHHS $HOTO Ta KapTorpa-
¢iuHMx 306pakeHb. OpraHisyBaT poboTy Haz NMPOEKTOM Y MiHi-rpynax A03BOAAE BipTya/bHa [JOLWKA, KA € CKNALOBOKO

nporpam Aaa NpoBeAeHHN BifeoKoHdepeHLi.

MepcnekTMBHUM BBaXKAEMO NPOAOBKEHHA POBOTU OO0 BUBYEHHA MOXK/INBOCTEN BNPOBAAKEHHA Smart-0CBiTW Ha oc-
HOBI MepeXKeBMX AUCTAHLIMHUX OCBITHIX TEXHONOTIN, WO cnpuaTuMe GopmyBaHHI0 Smart-cycninbeTaa 8 YKpaiHi.
KntouoBi cnosa: ducmanyiliHi oceimHi mexHonoeii, ducmaHyiliHe HABYAHHSA, MemoOuU HABYAHHS, IHMePAKMUBHI mex-

Hos02ii, KoMnemeHMHicMb y4umens, WKinNbHA 2eo0epadgis.

Ak uutyBaTu: bybup H., Mpacyn tO. AMcTaHUjliHI OCBITHI TeXHOOTIT NPWU BUKNAZAHHI Kypcy reorpadii maTepumKiB i OKeaHiB y 3ak/iafax 3ara/ibHoi cepes-
HbOT 0CBITU. [Mpobemu 6e3nepepsHoi 2eoepaghiyHoi ocsimu i kapmoezpagpii. 2022. Bun. 36. C.24-33. https://doi.org/ 10.26565/2075-1893-2022-36-03

In cites: Budyr, N., Prasul, Yu. (2022) Distance learning technology in teaching geography course of continents and oceans in secondary general-
education schools. The problems of continuous geographical education and cartography, (36), 24—-33. https://doi.org/ 10.26565/2075-1893-2022-36-03

(in Ukrainian)

Beryn. [IpakTuyHa noTpeba B opraHisallii HaB4a/ib-
HOTrO NIpoLecy crnoyaTky mnig 4yac manHgemii COVID-19,
NOTiM - y 3B’I3Ky 3 BOEHHOW arpeciero Pociiicbkol
@denepanii, cnpuuynHUIA CTpPiMKe BIPOBA/PKEHHS B
YkpalHi JUCTaHLiMHUX OCBITHIX TexHOJOriH y Has-
YyaJIbHUM Npoliec, He3BaXKalouM Ha HeJoCTaTHIO chop-
MoBaHicTh 1UdpoBoi Ta iHbopMaliiHO-KOMYHiKa-
I[ifHOI KOMIIETEHTHOCTi BYMUTeEJiB, HECTA4yy HaBYaJlb-
HO-MeTO/JMYHOr0 MaTepiasy Ta HasBHi mpo6seMu Ma-
Tepia/bHO-TeXHIYHOr'0 3abe3eyeHHs, K TO: HecTaya
raJpKeTiB, BiCYTHICTb JOCTYINy [0 BUCOKOAKICHOTO
InTepHeTy Tommo. OTXe, BUCBITJIEHHS 0COGJHUBOCTEN
3a/Iy4eHHs] AUCTAHLIMHUX OCBITHIX TE€XHOJIOTIN 10 BU-
KJIaJIaHHS MIKIJIBHUX PeMETIB, y TOMY YHCJi U Kypcy
reorpacdii MaTepukiB i okeaHiB, Hapa3i € aKTya/JbHUM.

BuxigHi nmepeayMoBH. Y HayKoBUX NyO6.ikauisx,
CIiBBiIHECEHUX [0 JAUCTAHI[iIMHUX OCBITHIX TEXHOJIO-
ritt (Z10T), ocHOBHa yBara NpUAiNSETbCS BUCBITIEHHIO
CYTHOCTi, Micus i posi LUX TeXHOJIOTid NpU BUKJA-
JaHHI y 3aKJafiaxX 3arajibHoOi cepeHboi ocBiTu (33C0).
Takumu € po6otu L. 3sa3t0Ha, X. AstieBa, [. MapuH4€eHKO,
JI. lexxuinoi, E. [TonaTa, H0. ®egopenka. IHui aBTopHy, 30-
kpema T. Bounapenko, 10. 3anopoxueHnko, C. JIiTBiHOBa,
M. Ckuba, y cBoix my6JiiKanisix po3KpUBalOTb OKpeMi
nuTaHHA 3actocyBaHHA JIOT y nmeBHUX NpakTUYHUX
cutyauiax. [Ipy poMy Jy»ke 4acTo po3IJisiz 0co6JIMBOC-
Tel 3actocyBaHHsa JJOT 3BogUTbCS [0 OHJIAMH-YPOKiB
3 IHTepaKTHUBHOIO CKJIAJ0BOI0, L0 CUJIBHO KOHTPACTYE
I3 3pocTaroyuM piBHeM INPAKTUYHOrO 3aCTOCYBAaHHA
I[UX TEXHOJIOTIM NpU BUKJIaZlaHHI WIKITbHUX TpeMeTiB
[2; 3], amxe posnounHarouu 3 BecHu 2020 p., 1OT B pis-
Hill Mipi BUKOPUCTOBYIOTbCSl y MepeBaxkHil 6inbuiocTi
WK YKkpaiHu (3a BUK/IIOYEHHSIM 30HM aKTHBHHUX 60-
HoBux Aiit). [lopsj i3 UMM, HeJOCTaTHLO PO3KPUTUMU
3aJIMIIA0THCS NUTAaHHS BUCBITJIEHHS MOKJIUBOCTeH 3a-
crocyBaHHs /IOT y HaBYa/sibHOMY Ipolieci, 0cO6JMBOC-
Tel iX 3a/ly4eHHs1 [0 BUKJaJaHHSA MeBHUX IIKIIbHUX
npeaMeTiB, B ToMy 4ucii i kypcy «leorpadis matepu-
KiB i OKeaHiB», Bpax0oBy0O4YHU IICUX0JIOr0-BiKOBi 0c06/1H-
BOCTI Y4HIiB, Ha 1110 i CipsAMOBaHe Halle JOoC/iJKeHHH.

MerTa cTaTTi nosiAra€e y BUCBiT/IEHHI MOXJIUBOCTEN
i mepcnexktuB BukopuctaHHd [JOT npu BuKJIaZaHHI
Kypcy reorpadii MaTepukiB i okeaniB y 33CO YkpaiHu.
Jlns jocsirHeHHs L€l MeTU HeoOXiJHO MpoaHasi3yBa-
TH CYTHICTb Ta TEOPETUKO-MeTOAWUYHI 3acalu BUKOPU-
ctanHs JJOT y 33CO; BUCBIT/IMTH NpPaKTUYHI aceKTH
3aCTOCYBaHHA LIMX TEXHOJOTIH MpU BUKJIAJAHHI reo-
rpadii y 7 kjaci, BKJOYaOUU XapaKTePUCTUKY HasiB-
HUX OHJIAWH-IHCTPYMEHTIB Cy4acHOro BYHTeJIs, OXa-
pakTepusyBatu Hanowmupeniui 10T Ta oco6auBoOCTi
iX BUKOpPUCTAHHSI NMPU BUKJIAJaHHI Kypcy reorpadii
MaTepuKiB i okeaHiB; cdopMystOBaTH llepeBaru i HeJo-
qaiku 3anydyeHss JJOT npu BukaaganHi Kypcy reorpadii
MaTepUKiB i OKeaHiB, IPYHTYO4YUCh Ha JOCBiAi IX ynpo-
Ba/pkeHHS1 Y XapKiBcbKil riMHasii Ne 86 XapkiBcbkoil
MicbKoi pagu XapKiBCbKOI 06/1aCTi.

BukJ/iag, oCHOBHOro marepiasy. Hespaxarwouu Ha
noHaf Hix 40-piuHe icHYBaHHS NMOHATTS «JUCTaHIiN-
He HaBYaHHs», PO3BUTOK HOr0 HAyKOBOT0 TJIyMayeHHs
TpuBae i Hapasi [5]. Tak, y HayKoBuUX nyO6JiKalisx mo-
HIMpeHi TepMiHU «AUCTaHIiHHA OCBiTa», « JUCTAHIiHH]
OCBITHI TeXHOJIOTiI», « JUCTaHIilHe HaBYaHHs». [lopsz
i3 UM, IIUPOKOTO BXXUTKY HAaOY/IM CHHOHIMU LIUX Tep-
MiHiB: «iHpopMauiliHO-KOMYHIiKal[ilHi TexHoJorii»,
«iHdopMalifiHe OCBITHE cepelOBUIE» TOLIO.

[Mig A0T Mu po3ymieMO CyKyNHiCTb HaB4YaJbHOTO
iHpopMaLifiHOr0O KOHTEHTY Ta HU3KHU MeJarorivHux i
TEXHOJIOTIYHUX NPUMOMIB/TEXHOJIOTIH, 110 J103BOJIA-
I0Tb peasi3yBaTH BiAjajieHe HaBYaHHSA Y CUHXPOHHO-
My ab0o acCMHXpPOHHOMYy pexumax [4; 6]. HaBuasibHuUl
iHpopMaLiiHUIl KOHTEHT, 1110 BiZnoBifae 3MmicTy nes-
HOI AWCUUIUIIHU YU TpyIi CHOPiAHEHUX AUCLHUILIIH
33CO0, 3a cTBepxxeHHAM B. bukosa, B. 'aBpusitoka ta
B. CosnpaTkiHa, Moxe po3TisgaTucs K iHbopmaiiii-
He OCBITHE cepefoBHUlle. AHaJi3 ICHYHOUUX NOTJALIB
Ha TIyMayeHHs] OCTaHHbOI'0O MU HaBOJUJIM y NyOJiiKa-
1ii [1], Ae 3a3HavyeHo, 1110, HA HAIIY AYMKY, HEBi/l'EMHU-
MU CKJIaJ0BUMU iHOpMaliHHOTO OCBiTHBOTrO cepe-
JOBHUIIA K CUCTEMU HAaBYaJIBbHOTO KOHTEHTY MalTb
OyTH: 6e3nocepeiHbO iHPopMaLiHUI KOHTEHT, CIiB-
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BifiHECeHUH [0 HaB4Ya/JbHOI NIporpaMu Kypcy (cro-
pilHEHUX KYpCiB); KOHTEHT KOHTPOJIIO Ta KOpeKIil
3aCBOEHHS Marepiajly, npejcTaBJeHUN BiANOBiAHKUM
HabopoM 3aBJlaHb; iHdopMaliliHO-J0BiAKOBUNA KOH-
TEHT, 110 MiCTUTb N03alporpaMHUI MaTepiaJsi, Hanpu-
KJIaJ, OHJIAWH-6i6Ji0TEKY, Nepesik KOPUCHUX MOCH-
JIaHb ToIIO. IMNieMeHTallisl 11bOro Ha Kypc reorpadii
y 7 kisaci 33CO HaBezieHa Ha puc.1.

IHpopmarlifiHe oOCBiTHE cepesoOBUlle, CTBOpeHe
3a TaKUM HiJXOA0M, € BIAKPUTUM cepeJOBUIIEM, LI0
MiCTUTb aBTOPCHbKHUHW KOHTEHT Y4HWTeJsl, MOCUJAHHSA
Ha 30BHIlLIHI pecypcu [HTepHeTy y MO€AHAaHHI 3 MOX-
JINBOCTSIMM BUKOPHUCTAHHS 3aC06iB aBTOMaTUYHOI'O Ta
YaCTKOBO aBTOMATUYHOr0 KOHTpPOJIIO/KopekKlii piBHSA
HaBYa/JIbHUX JO0CATHeHb y4HiB. [IpoBifHe 3Ha4YeHHH
NPy LIbOMY Ma€ caMe aBTOPCbKUN KOHTEHT y4UTeJs,
pO3po6sIeHNH 3 ypaxyBaHHAM iCHYIOUUX JUJaKTUIHUX
MPUHLUIIB, ICUXOJIOTTYHHUX 0COOJIMBOCTEN YUHIB 1aHOl
BikoBoOI KaTeropii Ta cnenudiky yuHiB IEBHOr0 KJacy,
0CO6JIMBOCTEH 11isiel Ta BUy TIEBHOTO YPOKY TOLLIO.

Cepen KOHLIENTYaJIbHUX [TOJIOXKEHb, 1110 CKJIAJalTh
TEOPEeTUKO-MEeTO0JIOTIYHY OCHOBY BHUKOPHUCTAHHHA
JOT y 33CO, ciif BUAIIMTH K KJIACU4YHI NPUHLUIH,
110 BUKOPUCTOBYIOTbLCA Y IeJarorini, Tak i BijHOCHO
HOBIiTHI, MosiBa fKMX 0OyMOBJIEHAa BUKJIUKOM CbOTO-
JleHHd 1040 Heob6xigHocTi BukopuctanHs /JIOT Ta
po3po6ku iHdopMaIiHHOTO OCBITHBOrO cepefoBUINA
(puc.2). Cnizg ocob6uBO BiAMITUTU MOUiKOBAHY TaK-
coHoMito biiyma, sika € ocHoBOw BrnpoBaxeHHA 10T,
i, BigmoBigHO, ocHOBOIO iHPOpPMaLiiHOIO OCBITHHOIO
cepeloBUILA B KOHTEKCTI ypaxyBaHHA IHAUBIAyalbHUX
0COBJIMBOCTEN YYHIB.

CyTTeBO rasibMye iHTeHcHuBHe BnpoBakeHHA JO0T y
33CO Hu3bKU piBeHb HUPPOBOI Ta iHPopMaliiiHO-KO-
MYHIKaTHBHOI KOMIIETEHTHOCTEN GiJbLIOCTI BUUTEJIIB,
1110 He A03BoJIsIE€ iM y NMOBHIN Mipi ckopucTaTucsa HasB-
HUMU OHJIaWH-IHCTPYMEHTaMH Cy4acCHOTO BYMTeJIS.
Cepen, ocTaHHIX BUAINAIOTHCSA: a) Be6-cepBicu eTreniki,
Learningapps, WordWall, npusHaueHi [ssi po3pob6Ku
IHTepaKTUBHUX 3aBJjaHb, IEBHUX ITPOBUX MOMEHTIB;
6) «BukopucTaHHS iHTepaKTUBHUX apKylliB Ta IJaKa-
TiB B OCBITHill AistsIbHOCTI», Zie po3riasgarTbes Canva,
Liveworksheets, Jamboard Tomo; B) «Bukopucranus
oHsanH-gouku Conceptboard y npodeciiiniit aisibHO-
CTi BUMTE/ISI» TA 6araTo iHIIUX. Y TOM e yac y4Hi MKiab-
HOTO BiKy IIBU/IKO OIIAHOBYIOTh po60Ty i3 10T, ockinbku
YUMaJIo Yacy NpoBOAATD 3a ra/pkeTaMu. BijoBigHO, 3a-
crocyBaHHA IOT € fjoLiIbHUM HaBITb 32 YMOB BiICYyTHOC-
Ti BOEHHOTO CTaHy Y NIeBHUX 0OMeXeHb, I0B’sI3aHUX i3
naH/ieMi€ro, 0c06JIMBO NMPU POBOTI 3 YUHAMU 7-8 KJlaciB.
OckinbKH, 3 0JHOTO GOKY, YYHIB 11bOT'0 BiKy 4acTO Xapak-
Tepu3ye HebGakaHHS BHUKOHYBATH JIOMalllHi 3aBJaHHS,
BTpa4yaHHA 3alliKkaBJIEHOCTi B OTPUMaHHI 3HaHb, a 3 iH-
1I0ro — caMe Iii y4Hi NposIB/ISIIOTh HeabUsKy 3aljikaBJie-
HICTb 111010 pO6GOTH i3 CYyYaCHUMHU raJiKeTaMy, 1110 i 06y-
MOBMJIO BUGIp Kypcy «[eorpadis MaTepukiB i okeaHiB»
JI TIpOoBeJieHHs1 AocaifpkeHHs. KpiM Toro, came neit
KYpC € OIHUM 3 HaHI[iKaBillIUX JJisl YYHiB.
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Posrisinemo HannowmupeHiui JOT, ski pekoMeHy-
I0TbCA /11 3aCTOCYBaHHS NPU BUKJaJaHHI reorpacii
y 7 kJjaci. YuMasno 3 HUX € alalTOBaHUMU BapiaHTa-
MU «KJIACUYHOI» OCBIiTH, AK TO: Kelc-TexHoJiorii, Tex-
HOJIOTI] IIepeBEepHYyTOrO0 KJacy, TEXHOJIOTII 3MillaHOoro
HaB4aHHA, TB-TexHoJiorii, MepexxeBi TexHoJiorii. /IBi
OCTaHHIi € HaNOibII HAGIMXKeHUMU 10 KoHuenii JOT.
TB-TexHoJioTig, a60 MeToJ iHTepaKTHMBHOro TeJseba-
YyeHHs, Nepesibayae NpoBeieHHs TeJeKoHbepeHIil yu-
HiB 3 yuuTessIMU ab0 3acTOCyBaHHs BifjeoMaTepiasiB
y4yuTesieM Ha ypoui. OfHak, K CBiAYUTb 4OCBif ynpo-
Ba/PKEHHS 11bOTO MeToZAy, AJi1 epeKTUBHOI0 BUKOPU-
ctaHHa TB-TexHoJsoril HE0OXiHA cneniaibHA 06pO6-
Ka BimeodparmeHTiB, BKJIOYAlOYM: @) KOMIIOHYBaHHS
BizleodparmeHTiB iMOCTpaTUBHOTO ¥ HaBYaJbHOIO
MpU3HAYEHHs Ta MOSICHEHb Y4YUTeJisl; 6) 0OMeXeHiCThb
BiZieo y 4aci, HanpukJaz, 10 xBuanHaMu s 7 KJacy,
a BUILIE3ralaHuil HU3bKUU piBeHb 1UdpPOBOI KoMIe-
TEHTHOCTI OGiNbLIOCTI BUUTEJIB CYTTEBO YCKJAJHIOE
110 pO6OTY.

MepexxeBa TeXHOJIOTiI € OCHOBHOK TEeXHOJIOTIE
CHiNIKyBaHHS 3a YMOB JAMCTAHLiMHOT0 HaBYaHHS, ajiKe
Jl03BOJISIE «IIO€JHAaTHU» BUMTeJs Ta Y4YHIB 3acob6aMu
Mepex TesJeKOMYHiKalii (HaldacTiute - [HTepHeTOM)
He3aJIeXHo Bif ix Micus nepe6yBanHs. CaMe 1151 TEXHO-
Jiorist HabyJs1a oNyJAsIpHOCTI B YKpaiHi niJ yac naHaeMmii
COVID-19 [3] Ta cTaJla OCHOBHOIO MicJisi TOYaTKYy BOEH-
Horo cTaHy. [Ipy 1boMy OCBITHiN npouec Moxe 6yTH
peasizoBaHUN Yy CHHXPOHHOMY Y4 aCHHXPOHHOMY $op-
MaTax. [lepuiuii BapiaHT € MaKCHMaJ/IbHO HaGJIMKEHUM
Jl0 TpaAMLiiHOr0 HaBYaHHS i nepe/j6ayae NpoBe/ieHHs
YPOKIB 3 yYHAMHU B PEeXKUMI peaslbHOr0 4yacy 4yepes op-
rasisanitoo BifjeokoHdepeHIill 3a JomoMorow creli-
anbHUX nporpam: ZOOM, Google Meet, WebEx Toro.
AcUHXpOHHUN BapiaHT MNpejCTaBJeHUN PO3POOKOIO
JUCTaHLiMHOrO0 Kypcy/KypCiB fIK CHCTeMaTH30BaHO-
ro npejcTaBJeHHs HaBYaJIbHOrO MaTepialy y4YHAM,
BKJIIOYAIOYM Pi3HOMaHITHUHN HaBYaJbHO-METOAUYHUN
KOHTEHT, NPAaKTHU4HI 3aBJaHHA, 3aBJAaHHA [Jis KOHT-
poJIt0 /KopeKIlii 3HaHb i BMiHb YUHIB, Tak i opraHisario
HeyllepeJ»KeHOro KOHTPOJII0 3a OTPUMaHHAM MaTepia-
Jly y4HsIMU. TexXHOJIOri4HO Lie MoKe OYTH peasi3oBaHe
Ha miatdopmax Google Classroom, Teams, Moodle i
SIBJISIE COO0I0 UCTAHIIMHUN KypcC, po3po6JieHUN neB-
HUM y4yHTeJieM/TpyIoto BUMTEIB Ji/1s1 IEBHOIO KJjacy/
KJIaciB. ICHYe MOXJIMBICTb 3ampoBajUTH po3po6JieHi
MaTepia/i AUCTAHLIMHOTO0 KypCy Ha BiIKPUTI cUcTEMU
BceocsiTa, Ha ypok, TeachHub, Prometeheus Touo. Le
6isb1I CKJIAAHUM BapiaHT, 0lHAK y TaKoMy pasi 1ji mMa-
Tepiasii MOXXyTb BUKOPUCTOBYBATUCH U iHIuMu 33CO0.
OfHak, NoLMpeHHI0 aCUHXPOHHOT0 HaBYaHHA i3 BUKO-
PUCTaHHAM JUCTAHLiHHOTO KypCy 3aBaXkae, no-Ieplile,
HeoOXiHICTh PO3PO6KU OCTAHHLOTO, 1[0 CaMO IO co6i
€ CKJIaJHUM /151 GiJIbIIOCT] BYMUTEJIIB, a 110 JIpyTe — 3a-
CTOCYBaHHS JUCTaHLIMHOTO KYypCy He CKacOBY€E HeoO-
XIHICTb IPOBEJEHHA YPOKIB ¥ CHHXPOHHOMY pPEXHUMI,
1110 BIJIMBA€E Ha 36i/blIIeHHs] HAaBaHTaXXeHHS BUUTEJIB.
Be3yMoOBHO, 3a HafABHOCTI JMCTaHILiHHOr0 Kypcy Mmpo-
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OKeaHiB Ta JTIOTHHA

Puc.1. Cmpykmypa inpopmayiiiHo2o oceimHbo20 KOHmMeHmy 3 Kypcy 7 kaacy
«leozpagpis mamepukie ma okeaie»

3MICT HARYAHHA -
MAIBHICTE ¥
3B HIKY 3
EHpIIIEHHEIM
mpobmeMH
MEeTOIH, 3aco0H,

CTBOpEHHA 3aC00IE KOHTPOIIO Ta e

MOHITOPHHTY Pe3VIETaTHEHOCTI

HABYAHHA - 1€ TIPOIEC IHOHEigyamzanig npomecy
CTEODEHHA Mepesk TeopeTuko- HAEHAHHA, CAMOHARYAHHA
MeTOA0M0TUHA
OCHOE3 BMHOPUCTaHHA
FMCTaHLiAHMX
. OCBITHIX TexHonoriiA
00MeKeHHS MPOMIZKEOM Jacy AAT Ha OCHOE] 0CcoDHCTICHD
TIepexoay Bif SERIEE (R (HE LR ALD OpiEHTOBAHOI IAPATHIMH
TOTEHIIAHHX

hOpMVEAHHA IHTEICKTVAIEHHY
HABHYOK AK OCHOBH

HAEYAIEHE IIPOEKTYEAHHA
MaTepiame gnd xopucTyEage [TK

CTIIOCTEpeKeHHA | MOETOBAHEL . -
[OEEJIHEH, EITHOCHH | eMOIFHIY RO ECE 2 JEnE [ (=T
peaKIi VIHIE - OCHOBI OTPMMAaHMX 3HaHb

Puc.2. Teopemuko-memodo102i4Ha 0CHOBA BUKOPUCMAHHS QUCMAHYIHUX 0C8IMHIX mexHo.1021ll
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BeJleHHs YPOKiB HabyBae iHIIOr0 COpsIMyBaHHS, ajxe
YUHI BiKe Ionepe/iHbO 03HalOMJIeH] 3 HaBYaJbHUM Ma-
TepiasioM, a LiKkaBU# miAGip HaBYaJbHOTO MaTepiany
y NMOEAHAHHI 3 MejaroriyHo MalCcTepHICTI0O BYMUTes
JO3BOJIIE CTBOPUTHU HU3KY aBTOPCBKUX CIIELKYPCIB,
110 JACTh 3MOTY BYUTEJII0 OTPUMATH He JIAIIe BU3HAH-
Hd ¥ noBary, a i neBHUM 3apob6iToK.

[loeAHaHHA AMCTAHLIHHOrO HaBYaHHS 3a Mepexe-
BOI0 TEXHOJIOTI€I i3 KJIAaCUYHUM (TpaZULiliHUM) HaB-
YaHHAM y wWKoJi 4u iHwoMy 33CO nponoHyoTh Tex-
HoJIoTii 3MilllaHOTO HaBYaHHA. Y BUUTeJIs 3 ABJSETHCS
MOXJIMBICTb AMdepeHIiloBaTH HaBYaHHS 4yepes3 JucC-
TaHIiHY opraxisanito iHUBiAyaibHOI po6OTH 3 06/a-
pPOBaHUMU YYHSAMU YU YYHAMH, fKi 3 I€BHUX IIPUYUH
He MOXYTb BiJIBilyBaTH LIKOJIY, IPOBeJeHHA KOHCY/Ib-
Tanii Tomo. OAHaK, Ije NoTpebye L0AATKOBOI BUTPATH
4yacy BUUTeJIA.

HeogMiHHUM CynyTHUKOM BHKJAaJAHHS YCiX reo-
rpadiuHux KypciB, B ToMy uuciai i kypcy «leorpadis
MaTepUKiB i okeaHiB», € KapTorpadiyHUN MeTO[ AOCJTi-
JPKEHHS Ta BUKOPUCTAHHA KapT y HaBYaJbHOMY IIPO-
teci. Po3ryisHeMo MOXJIMBOCTI Horo peaJiizanii 3aco-
6amu /[OT. [lo-nepiite, 11e BAKOPUCTAHHS €JIEKTPOHHUX
HaB4Ya/IbHUX KapTorpadidyHux TBopiB. OCTaHHI MOXYTb
OyTU TIpeJCTaBJeHi K eJIeKTPOHHOW Bi3syasizalii€to
JPYKOBaHUX HaBYaJIbHUX aT/aciB (He Kpaliui Bapi-
aHT), TaK ¥ iHTepaKTUBHUMU HaBYAJbHUMU KapTaMu/
aTysacaMy, PyHKIiOHa IKMX [03BOJIsIE MacCIITabyBaTH
kapTorpadiyHe 300pakeHHs i3 BiAMOBiAHMMU 3MiHa-

Seleria -.
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MU Horo iHpopManifiHOI €MHOCTi, «HaJalUITOByBaTH»
KapTorpadiyHe 306pakeHHs 3aJIeXKHO BiJ 3i6HOCTel
Yy4YHiB a60 IOCTaBJIEHOTO 3aB/JaHHS, IPOBOJUTH IOLIY-
KOBi omnepalil, foJaBaTU NPUMITKHU, BUKOHYBATH pO-
60TH i3 3aIOBHEHHS] KOHTYPHUX KapT Tolo. B Ykpaiui
MpPUKJIaJaMH iHTepaKTUBHUX HaBYaJbHUX KapT/aT/a-
ciB € BUZjaHHA «IHCTUTYTY NepesoBUX TEXHOJIOTIN» Ta
«lHcTUTYTY nepefoBUX nejarorivHux iHopmauiiHux
TexHoJIoTil». Lli kapTH ¥ aT/1acl MOXXHa BUKOPHUCTOBY-
BaTH SIK B OHJIAlH, TaK i B opaiiH popmaTax. OkpeMo
CJ1iJ BiI3HAYMTH TakK 3BaHi onepaTUBHi KapTu, po6oTa
3 AKMMH NPOBOJAMUTHLCS JiMIe B OHJaWH ¢opmarti. lle
KoJsieKIil KocMiYHUX 3HIMKIB Bij EBponelcbKoro Koc-
MiYHOTO areHTCTBa, po3MillleHi Ha calTax www.miravi.
eo.esa.int, www.envisat.esa.int, kaptu Google maps i3
$yHKIiOHAILBHUMHU MOXJIMBOCTSIMU NOJ,0POKYBaTH [0
O0yAb-KOI TOYKH IJIaHETH, 3MOT0I0 BUMipIOBaHHS Bif-
CTaHel, MouyKy 06’eKTiB Ta iH.

Haii6inpmuii crnekTp QyHKUiOHATBHUX MOXKJIHUBO-
ctet wono BukopucrtanHs 0T npu BukIaZaHHi Kypcy
reorpadii MaTepukiB i okeaHiB MiCTATb iHTEpaKTUBHI
MepexeBi cepBicu 3 reorpadii i3 kapTorpadiyHoro ckja-
noBoto. Tak, Ha mopTauti Seterra (https://www.geoguessr.
com/seterra/uk) € kaptorpadiuni BikTopuHY, e po3Mi-
LIeHO HU3KY IrpOBUX 3aBJaHb JJIA NlepeBipKU reorpa-
¢diyHOI HOMEHKJIAaTypH, 3aCBOEHHS SIKOi, IK BifloMo, €
OJIHUM 3 «BaXKKUX» MUTaHb Kypcy reorpadii y 7 kuaci.
BuuTesnb MoOXe sIK BUKOPUCTOBYBATH HasiBHI 1abJI0HU
KOXXHOT'0 MaTepHKa i3 nepesikom ¢pisuko-reorpadivHux
00'eKTIB, TakK i pefjaryBaTu InepeJsik oc-
TaHHIX BiITIOBIHO /10 BUMOT HaBYaJIbHOI
nporpaMu abo NoCTaBJIEHOI'O 3aBJaHHS.
Ilif 4ac npoBeileHHA eKCIepUMeHTallb-
HUX JocaimxkeHb y XapKiBcbKill riMHa-
3ii N2 86 MU HajalITyBa/yd BIKTOPUHY
JUIS NlepeBipKYA 3HaHb HOMEHKJIATypH 3
TeMu «PisnKo-reorpadiuyHe NoJ0KEeHHSA
Adpuxu» (puc.3).

HasaBHa MOXJIMBICTB, asie Jvlle y
IJIaTHIN Bepcil, 0jaBaHHS Ha pO3p06JII0-
Ba/IbHy KOPUCTYBALlbKy KapTy-BIKTOpHU-
Hy 06’€KTiB, 1110 BiJICYTHI y nepeiKy.

KapTtorpadiunuii cepBic Geoguessr
(https://www.geoguessr.com/) € iH-
TEepaKTUBHUM cepBicoM, po3pobiie-
HUM Ha 6asi TexHoJsorii Google Street.
He3Baxkaroun Ha BifiCYTHICTBH yKpaiHO-
MOBHOI Bepcil cepBicy, KOPUCTYBaHHA
HUM He BUKJIMKAE CYTTEBUX YCKJIAJ-
HeHb, a/)Ke yYHSAM HeoOXiZiHO BU3HAUU-
TU CBOIO JIOKALil0 Ha KapTi, 'PyHTYIO-
YUChb HA XapaKTepHi 03HaKU MiCL|eBOCTI,
SIK TO: POCJMHHICTDb, pesibed, riaporpa-
i yu o0co6aMBOCTI 3a6y/j0BY, HasBHI
Ha ¢oTo- 4u BiZieo306pakeHHi [AaHOI
MicreBOCTi. [Jleski BUUTEJIi, HAIPUKJIA,

Ceir

Puc.3. O6parHst 06'ekmis 0151 cmBOpeHHs KopucmyeaybKoi
Kapmu-sikmopuHnu «A@puka. [eozpagiuHe nosodxiceHH»

Binnunpskoro sinero Ne 17, pekoMeHAy-
I0Th 3aCTOCOBYBATH cepBic Geoguessr Ha
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MoYaTKy Ta HaNmpUKiHIi BUBYeHHS Kypcy «[eorpadis
MaTepUKiB 1 OKeaHiB» JJid MiABUIEHHA CAaMOOLIIHKU
V4HIB Ta IXx MOTUBAllil 0 HABYaHH# [2], 0/{HAK HaLll JjOC-
BiJl MOKa3aB, 10 3aCTOCYBaHHS LIbOTO CEPBICY € CKIaj-
HYBaTUM JJIfl YYHIB 7 KJIacy.

Cepgic «National Geographic» MicTuTh yuMaJsio wi-
KaBUX PO3pOOOK, Hampukiaaj, ATiac nasunis (https://
www.geoguessr.com/), siki MOX<Ha 3alpONOHYBaTH y4-
HSM NpU BUKJIaZAHHI reorpadii y 7 kiaci, ogHak Bij-
CYTHICTb YKpaiHOMOBHOI Bepcii caliTy Ta Api6Hi JiTe-
pu reorpadiuyHUX Ha3B CYyTTEBO YCKIQJAHIOIOTb POGOTY
3 cepsicoM. OTxe, peKOMeH/J[yEMO BUKOPUCTOBYBAaTHU
el cepBic AJis nornbJeHHs BHBYEHOTO MaTepiaay
YYHSAMY, 110 MAOThb YCIIiXY Y HAaBYaHHI.

Cepes iHTepaKTUBHMX MepeXeBUX aT/aciB, fAKi
MOXXHAa BUKOPHUCTATH INPU BUKJIAJaHHI reorpadii y
7 xnaci, Buginsetrocs Barefoot World Atlas, 3micT kapT
SIKOTO Bifjo6paXka€ MpUPO/JHI yMOBU MaTepUKiB, Kpai-
HY, iX CTOJIMLI Ta BU3HA4YHI naM'ATKU. PyHKI[iOHANTbHI
MOXJ/IMBOCTI aTJacy AO3BOJIATb «IMApPUTHU» HABKOJIO
3D-r106ycy, fOoCiKyI04U CBIT MaTepUKiB MiJl 3BYKO-
BUH CYNIPOBiJ, OJJHAK JIM1lIe aHTJIOMOBHHUH, 1110 He CNIpU-
f1€ LIMPOKOMY 3aCTOCYBAHHIO LIbOTO aTJIacy y HaB4aJlb-
HOMY IpolLeci.
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BifHOCHO J1erkoto J1g1 y4HIB 7 KJlacy BUSIBUJIACs po-
60Ta 3 cepBicoM Google-kapT. Tak, iz 4ac HaLIOro eKc-
nepyMMeHTY y4Hi XapkiBcbkol riMmHazii N2 86 ykjanu
Google-kapTy, 110 MiCTUTBb BiOMOCTi Ipo BOAHI 06’€K-
Tu Adpuku (puc.4).

HactynHum HanpsamoM 3actocyBaHHA JOT npu Bu-
KJIaJlaHHI Kypcy reorpacdii MaTepukiB i okeaHiB € BU-
KOPUCTAHHS XMapHUX cepBiciB, 30kpeMa Office365 Ta
G Suite for Education (Google WorkSpace).

Cepep cepBiciB Google Hal6GibII IMPOKOBXKUBAHU-
MU cepe; yuuTeliiB reorpadii € Google-uck K CXOBU-
11le pi3HOMaHITHOI0 HaBYaJIbHOTO KOHTEHTY 3 MOXJIU-
BICTI0 CHHXPOHHOTO Ta aCHHXPOHHOTO BUKOPUCTAHHSA
yciMa y4acHMKaM{ HaB4YaJIbHOTO Iporecy, Ta Google-
forms, 110 103BOJIAIOTL NPOBOAUTHU KOHTPOJIb 3HAHBD i
BMIiHb Y4YHIB 3i 3MOr0l0 Ha/JallTYBaHHA aBTOMAaTUYHOIL
nepeBipKU HajaHUX BianoBigel. JogaBanusa y Google-
forms pparmMeHTy KapTH 1pu PopMy/IIOBaHHI 3aNMUTaH-
Hsl/3aB/JlaHHSA CYTTEBO IMOKpALIUTb INepeBipKy piBHA
3aCBOEHHS HOMEHKJATypu yuHsAMHU (puc.5). OpHak,
cepBic Google-forms cyTTEBO MOCTYNaeTbCS CepBicy
Learningapps, 1110 MiCTUTb 6ibLINI COEKTP MPOMOHO-
BaHUX GOpM 3anuTaHb/3aBJaHb, BKIOYAOYU H BUKO-
pUCTaHHA irpoBUX CUTYaLiH, 10 AyXe M0J00a€ThbCs

BoaHi 06'ekTit Appuku
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Puc.4. TemamuuHa Google-kapma, cmeopeHa yunsamu Xapkiscokoi 2zimHasii Ne 86
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YUHSM 7 KJjacy i TakoX MoKe O6yTH BUKOPHUCTAHO AJs1
3aCBOEHHS HUMHU reorpadiyHoi HOMeHK/IaTypH.

[Hmi pisHOBUAM cepBiciB Google mnpeacTaBseHi
cepegoBulieM Google Classroom, sike BUKOPHUCTOBY-
€TbCA [IJIsl pPO3pPOOKM AUCTAHLiMHUX KypciB, Google
Meet-cepegoBuieM. OCTaHHE LIMPOKO 3aCTOCOBYETHCA
[1s1 opraHizauii BieokoHpepeHLill 3 YYHSIMU y CHUH-
XpOHHOMY pexuMi. CBoi nepeBaru Ma€ i BAKOPUCTAHHA
iHTepaKTHUBHOI JoLKH Jamboard, 1110 /103B0OJIsIE BUKTE-
JII0 «HAaKpeCcJUTU» MOJe/ib, CXeMy TOLIO Mif, yac nosc-
HeHHs MaTepiaJy, 1110 HabJIMKa€e NPoBeJleHHs JUCTaH-
L[iHOT'0 YPOKY J10 KJIACUYHOTO.

Hai6inbimnii iHTepec y Hac BUKJIUKaIU XMapHi Tex-
HoJiorii, yHKI[iOHaJ/ IKUX J103BOJISIE CTBOPIOBATH TaK
3BaHi iHTeJIeKT-KapTu abo «PO3yMOBi» KapTH.

Jlo Takux TexHOJIOTiM HajexaTb FreeMind, Bubbl.
us, XMind Ta iH. [HTe/IeKT-KapTa ABJIsIE COG0I0 HE KapTy
y KJaCMYHOMY pO3yMiHHi reorpagaMu 1jboro cjoBa, a
cxeMaTU4He 300pa)KeHHs, fIKe JlolloMarae CUcTeMaTH-
3yBaTU ¥ YHAOUHUTHU BUBYEHUU MaTepian (puc.6).

flk mokasa/u Hauli JOCJaiKEeHHS i3 3aCTOCYBaHHA
xMapHoro cepBicy FreeMind, yuni 7 kj1acy MOy Tb omna-
HYBaTH JaHi TEeXHOJIOTI], OJHAK AJid YKJaJaHHA «cep-
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M03HUX» MoJiesiel IM He BHUCTaya€e HaloJIEIJIMBOCTI,
yacy i 6akaHHS.

[lonyasspHUM cepef; yuHIB i BUUTEJIIB € cepBic Loupe,
1110 03BOJISIE CTBOPUTH KoJiaxi 3 ¢poTorpadil, cnisif-
HeceHi 0 NeBHOro MaTepuka. OfHaK, 3 He3pO3yMIJINUX
MPUYMH, YaCTO JIoKalisd ¢poTo306parkeHb € XaOTUYHOI0
i He cmiBnajlae 3 peaJbHUM PO3MillleHHSIM OG’EKTIB y
MeKaxX MaTepUKa, 1110 BKa3ye Ha HeNPUILYCTUMICTb BU-
KOpPHCTaHHA 11bOT0 CepBicy Ha ypokax reorpadii, amxe
Lle CcynepeyuTh reorpadiyHMM NpUHLMNAM | cripusie
HelpaBUJIbHOMY GOPMYBaHHIO reorpadiyHol KapTUHU
CBITY B Y4YHiB.

3arasioM, ynpoBa/KeHHsI XMapHUX Ta iIHTepaKTHUB-
Hux cepBiciB JJOT nifBuILye ni3HaBa/JbHY aKTUBHICTb
y4HiB, piBeHb IX caMocCTiHHOCTi, iHTeJieKTyasbHOTO
pPO3BUTKY, IparHeHHs [0 BJOCKOHAJIeHHS OTPUMaHUX
3HaHb, a OCBITHIM mpollec NOYMHAE HAbyBaTH O3HAK
Smart-ocBiTH, 10 XapaKTepU3yeTbCsl BUSHAHHAM POJIi
IHTeJIeKTy, PO3BUTKOM OCBITHBOIO MOTEHLiaNy K pe-
cypey AJisi GopMyBaHHS MalOyTHHOTO 6JIar0yCTPOIO
JlepKaBU.

PesynpraTy BnpoBaxeHHA JJOT npu BUKJIaZaHHI
reorpadii yuyHam 7 kiacy XapkiBcbkoi riMHasii Ne 86
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Puc.5. Ogpopmaenus mecmy @ Google-forms 0415 nepegipku 3aCG0EHHS YUHAMU HOMEHKAAMYPU
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JOBOJATH, 10 NepeBaraMu 3actocyBaHHA JJOT mnpu
BUKJIaJlaHHI Kypcy reorpadii MaTepuKiB i OKeaHIB €:
1) 3Mora miATpuUMyBaTH OCBITHIN Mpoliec 3a yMOB He-
MOJIMBOCTI BiZjBilyBaTH HaBYaJIbHUH 3aKJjaj, yepes
NnaH/eMilo, BOEHHUU CTaH YU iH1Ii 06CTaBUHU; 2) MOXK-
JIMBICTh MIABUIIUTH peasisallilo iHAUBIAYaJbHOTO
niJIXoZly y HaB4YaHHI 3a paxyHOK JUCTaHIiHHOI po60oTU
3 YYHAMH, AKi MAalOTh YCIiXy Y HaBYaHHI 44, HaBIAKH,
NOTpe6yoThb J0AaTKOBOI yBary; 3) CyTTEBO MOCHUIUTHU
HaOYHICTh BUKJIalaHHA reorpadil yepe3 BUKOpUCTaH-
Hs BijeodparMeHTiB Ta ¢poToMaTepialiB MepexkeBUX
cepBiciB, opraHisarjito BipTyanbHux ekckypciid. Kpim
TOro, yuHsM nogo6atoThcst 0T, 30kpeMa 6e3nocepes-
HE CHiJIKyBaHHS 3 y4uTeJseM 3acobaMu BiZleoKoHe-
peH1ilf, po60Ta 3 iHTEpPaKTUBHOIO AOIIKOI0 Jamboard,
a 0CO6JIMBO — BUKOPUCTAHHS XMapHUX iIHTepaKTUBHUX
TexHoJiorid. [lopsz i3 uuM ciif BKa3aTH Ha HU3KY He-
npodtikiB 3actocyBadHs 10T y 33CO, 3okpema: 1) He Bci
V4Hi MOXKYTb cipuiiMaTH iHpopmaliito B AUCTAHIIHHO-
My dopmaTi, 2) BiACyTHICTb 3BUYHOr0 (KOHTAKTHOTO)
KOHTPOJIIO 3 60KY BUMTeJIS1 y NOEAHAHHI 3 HeJJoCTaTHi-
MM HaBUYKaMU caMOOpraHisanil y4HiB BUMara€ 1nocu-
JieHO1 po60TH 6aTHKIB y IbOMY HAIpPsIMI, 1110 He 3aBXAH1
MOXJIMBO, pe3yJIbTaTOM YOI'0 € «[10BCIO/IHE HEBCTUTaH-
HsI» CBOEYACHOTO BUKOHAHHSA POOOTH yYHAMH, 3) CYT-
T€EBA 3aJIXKHICTb OCBITHBLOI'O MPOLECY BiJi 30BHILIHIX
06CcTaBUH, fIK TO: HAsBHOCTI CBiT/a, IHTepHeTy, 110
NPU3BOAUTD [10 3HUXKEHHS fKOCTi HaBYaHHA.
BHCHOBKHM i NepcneKTUBYU NOAAJIBIIMX NOLYKIB.
JluctaHuiiHi ocBiTHI TexHoJoril 03BOJIAIOTh peati-
3yBaTH BiJJa/leHe HaBYaHHs, L0 AyXe BaXJUBO AJI
[IPOZOBKEHHA OCBITHBOTO IpOLecy MiJ Yyac na”HzeMil,
BOEHHOI'0 CTaHy YH iHIIUX CUTYaIlill, KO BiJiBi/lyBaH-
HA IIKOJIM YYHAAMU He € MOXJIUBUM. [Ipy BUKJIafaHHI
reorpadii y 7 kjaaci BUKOPUCTOBYIOTbCSI TEXHOJIOTII
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3MillaHOTO HaB4aHHSA, TB- Ta MepexeBi TexHOJIOTII
Haii6inb1 MomupeHM € CHHXPOHHE HaBYaHHS, Ipe/-
CTaBJIeHe OHJIAMH-CIIIJIKYBaHHSM yUUTeJisl 3 YYHSMU B
pexuMi peasbHOTO 4acy y BifjeokoHbepeHIisiX cepBi-
ciB ZOOM, Google Meet, WebEx To110.

Hait6inpuminit cnekTp MOXJIHUBOCTEM NpHU BHUKJIA-
JaHHi kypcy «[eorpadis MaTepukiB i okeaHiB» MicTATb
iHTepakTuBHI MepexeBi cepBicu 3 reorpadii, gk To:
noptasn Seterra, Kaprorpadiunuii cepBic Geoguessr,
Google-kapT, iHTepaKTUBHI MepexeBi aTyiacy, 30Kpe-
Ma Barefoot World Atlas. Moxx/iMBoCTi BUKOPUCTaHHSA
xMapHUX cepBiciB, 30kpema Office365 Ta G Suite for
Education (Google WorkSpace) oxon/oTbh HassBHICTb
HaBYaJIbHOTO KOHTEHTY y BUIVIAJi Npe3eHTalil, Tek-
CTOBUX, JIIOCTPATUBHUX Ta IHIIUX MaTepiasiB, AKi MOX-
Ha BUKOPHUCTATH MiJ 4ac JUCTAHLiHOTO YpPOKY, a Ta-
KOX — Habip OHJIalH-IHCTPYMEHTIB Cy4acHOTO BUUTEIS,
OTIaHyBaTH siKi y NOBHiH Mipi 3aBaXka€ HU3bKUH piBEHb
UPPOBOI KOMIETEHTHOCTI BiJIbIIOCTI BYUTEJIIB.

[Ipu npoBejeHHI AUCTAHIIHHUX YPOKiB reorpadii
y 7 KJaci 060B’SI3KOBO CJ1i BUKOPHUCTOBYBATHU iHCTpY-
MeHTHU po6OTHU 3 IHTEepaKTUBHOI KapToio (Hapasi ui
MOJIUBOCTI Jy»Ke CJabKO BUKOPUCTOBYHOTbCA). Ilif
4yac po60TH 3 iHCTpyMeHTaMH [1J151 pO3POOKH KOHTPOJIb-
HUX 3aBJJaHb [/l YYHIB YYUTe/b Ma€E BUKOPUCTOBYBa-
TH MOXJIMBICTb BKJIIOUeHHSI POTO Ta KapTorpadpiyHux
300paxkeHb. OpraHisyBaTH po6OTY HaJ, IPOEKTOM Y
MiHi-rpynax J03BoJISIE BipTyaJbHa [OILIKA, KA € CKJa-
JI0BOIO IIpOrpaM AiJ1s1 NpoBeJieHHs BijleoKOHpepeHIIiHl.

[lepcneKTUBHUM BBaXaEMO NPOJOBXKEHHS POGOTHU
1110/10 BUBUYEHHSI MOXJIMBOCTEHN yNpoBa/KeHHs Smart-
OCBITM Ha OCHOBiI MepexeBUX AUCTAHLIHHUX OCBIT-
HiX TeXHOJIOTIH, 10 cnpusiTHMe pOpMyBaHHIO Smart-
CycHiJbCTBa B YKpaiHi.

CMNCOK BUKOPUCTAHUX OXEPEN:

1. By6up H.0., JlaBpeHosa C.M. Ilifxoau 1o ¢popMyBaHHA OCBITHBOrO iH$OpPMaLiIHHOrO cepeJOBUIIA AJS BUKJIAJAHHS KypCy reo-
rpadii MmaTepukiB i okeaHiB y 3aksajiax cepeiHboi 0cBiTH YKpainu. Proceedings of VI International Scientific and Practical Conference
“European scientific discussions”, April 25-27, 2021. Rome, Italy, 2021. P. 217-222.

2. OTpuMaHHd 3HaHb. JlucTaHlifiHa NiTpUMKa ocBiTH mKospiB [EnekTpoH. pecypc]. - Pexxum goctyny: https://disted.edu.vn.ua/

courses/work/143.

3. [lepeBaru gucranniitHoi ocBiTH B YkpaiHi [EsnekTpoH. pecypc]. - Pexxum foctyny: http://www.forest.lviv.ua/statti/distance.html.
4. Taylor, ].C. Distance education technologies: The fourth generation. Australian Journal of Educational Technology. 2002. - Ne 11. -

P. 4-17.

5. Doucet, A., Netolicky, D., Timmers, K., Tuscano, EJ. Thinking about Pedagogy in an Unfolding Pandemic. 2020. - 50 p. [EnekTpoH.
pecypc]. - Pexxum foctyny: https://issuu.com/educationinternational /docs/2020_research_covid-19_eng.
6. Seydaghaee, F. Special Issue of Payame Noor University. Iran Newspaper. - 2007. - P. 13.

Cmammas Hadiliwia do pedakyii 25.06.2022
Cmamms pekomendosaHa do dpyky 30.08.2022



32

MNpobnemun 6eanepepBHOi reorpadiyHoi OCcBiTK | KapTorpadii

| 2022, Bunyox/Issue 36 ISSN 2075-1893(Print)  ISSN 2409-3173(Online)

Bubyr Natalia Oleksandrivna - Candidate of Sciences (Geography), Associate Professor of the Department of Physical Geography
and Cartography. The Faculty of Geology, Geography, Recreation and Tourism. V.N. Karazin Kharkiv National University. e-mail: bubyr-n@
ukr.net; ID ORCID https://orcid.org/0000-0002-1362-1151

Prasul Yuliia Ivanivna - Candidate of Sciences (Geography), Associate Professor of the Department of Physical Geography and
Cartography. Faculty of Geology, Geography, Recreation and Tourism. V.N. Karazin Kharkiv National University. e-mail: y.prasul@karazin.
ua; ID ORCID: https://orcid.org/0000-0003-3516-7882

DISTANCE LEARNING TECHNOLOGY IN TEACHING GEOGRAPHY COURSE OF CONTINENTS
AND OCEANS IN SECONDARY GENERAL-EDUCATION SCHOOLS

The purpose of this article. The purpose of the article is to highlight the possibilities and prospects of involving
distance- learning technology in teaching geography course of continents and oceans in Ukrainian secondary general-
education schools.

The main material. The article considers the essence, use of theoretical and methodological principles of distance
educational technologiesin secondary general-education schools of Ukraine, including didactic principles of their application,
approaches to the interpretation of the essence of the informational educational environment. The study highlights
practical aspects of implementing the distance learning technology in teaching geography of 7th grade, characterizing
the use of interactive and cloud services in geography, showing the advantages and disadvantages of implementing the
distance learning technology in teaching geography course of continents and oceans.

We interpret the term” distance learning technology” as a set of educational content for teaching and learning as well
as a number of pedagogical and technological methods/technologies allowing us to implement the remote learning in
synchronous or asynchronous modes. The educational environment includes informational (educational) content, control/
correction’ content of study material; informational and reference content, etc. We use Bloom’s modified taxonomy as a
conceptual foundation to implement distance - learning technology. Based on it, we should develop the tools for controlling
knowledge and skills as well as monitor the effectiveness of these knowledge/skills assimilation.

When teaching geography in the 7th grade, it is recommended to use both adapted versions of “classical” pedagogical
methods, in particular case technologies, flipped classroom technologies, mixed learning technologies, as well as the
closest to distance learning - TV and network technologies, widely used in Ukraine since March 2020 p. The most common
in Ukraine is the synchronous teaching format, which means conducting lessons in real time by using video conferences on
ZOOM, Google Meet, WebEx platforms. On the other hand, the asynchronous format, which means the distance- learning
course development by teachers, is not so popular due to insufficiently formed digital and information-communication
competences of the majority of teachers. Because of this, it is difficult for teachers to master online tools of a modern
teacher, in particular, eTreniki, Learningapps, and WWW services.

Interactive network services such as the Seterra portal, the Geoguessr map service, the National Geographic service,
the Barefoot World Atlas portal, provide many opportunities for the teacher during distance learning implementation, for
example, interesting game tasks for learning the nomenclature, the ability to “float” around a 3D globe, etc. The use of
cloud-based services, in particular Office365 and G Suite for Education (Google WorkSpace), allows teachers to systematize
educational content and automate the verification of test tasks.

The advantages of implementing the distance learning technology in teaching geography include supporting the
educational process in emergency, increasing both individualization of learning, and the visibility in the teaching process.
Disadvantages are the difficulty of perceiving the material by some students, dependence of the quality of learning on
external conditions - availability of power supply, the Internet, modern gadgets.

Conclusions and further research. Distance learning technology allows us to organize the remote (distant) learning,
which is very important for continuing the educational process during a pandemic, martial law, or other situations when
students cannot attend school. The teachers use mixed learning technologies, TV and network technologies in teaching
geography in the 7th grade. The most common is synchronous learning, represented by online communication between the
teacher and students in real time with video conferences, using ZOOM, Google Meet, WebEx, etc. services.

The largest range of possibilities for teaching the course “Geography of Continents and Oceans” includes interactive
online geography services, such as the Seterra portal, the Geoguessr cartographic service, Google maps, interactive online
atlases, in particular the Barefoot World Atlas. Cloud services, in particular Office365 and G Suite for Education (oogle
WorkSpace), include the availability of educational content in the form of presentations, textual, illustrative and other
materials to be used during a distance lesson, as well as a set of online tools for a modern teacher. However, the majority
of teachers have a low level of digital competence and cannot master them efficiently.

When conducting distance geography lessons in the 7th grade, teachers should use tools for working with an interactive
map (currently, these opportunities are very little used). When working with tools for making control tasks for students, the
teachers should use the possibility of including photos and map images. The virtual whiteboard, which is a component of
programs for conducting video conferences, allows teachers to organize work on the project in mini-groups.

The prospective direction of our research is to keep working on studying the possibilities to implement Smart-education
based on distance learning technology, which will contribute to formation of a Smart-society in Ukraine.

Keywords: distance learning technology, distance learning, teaching methods, interactive technology, teacher
competence, school geography.

|II


https://orcid.org/0000-0002-1362-1151

The problems of continuous geographical education and cartography |33
ISSN 2075-1893(Print)  ISSN 2409-3173(Online) 2022. Bunyck/Issue 36 |

REFERENCES:

Bubyr, N.,0., Lavrenova, S.M. (2021). Approaches to formation of information educational environment for teaching geography of
continents and oceans in Ukrainian secondary general-education schools. Proceedings of VI International Scientific and Practical
Conference “European scientific discussions” April 25-27, Rome, Italy, 217-222 [in Ukrainian].

Acquiring knowledge. Remote support of schoolchildren’s education. Available at: https://disted.edu.vn.ua/courses/work/143 [in
Ukrainian].

Advantages of distance education in Ukraine. available at : http://www.forest.Iviv.ua/statti/distance.html [in Ukrainian].

Taylor, J.C. (2002). Distance education technologies: The fourth generation. The fourth generation. Australian Journal of Educational
Technology, 11, 4-17 [in English].

Doucet, A, Netolicky, D., Timmers, K., Tuscano, EJ. (2020). Thinking about Pedagogy in an Unfolding Pandemic. Available at: https://
issuu.com/educationinternational/docs/2020_research_covid-19_eng [in English].

Seydaghaee, F. (2007). Special Issue of Payame Noor University. Iran Newspaper, 13 [in English].

The article was received by the editors 25.06.2022
The article is recommended for printing 30.08.2022



34

MNpobnemun 6eanepepBHOi reorpadiyHoi OCcBiTK | KapTorpadii
ISSN 2075-1893(Print)  ISSN 2409-3173(Online)

| 2022. Bunyck/Issue 36

DOI: 10.26565/2075-1893-2022-36-04
VIIK 556.535

CsiTnaHa PeweTtyeHKko*
K. reorp. Hayk, AOUeHT Kadeapu disnyHoi reorpadii Ta KapTorpadii;
e-mail: s.reshetchenko@karazin.ua; ORCID ID: https://orcid.org/0000-0003-0744-4272

CeaTtocnas Amitpies*
acnipaHT Kadeapwn disnyHoi reorpadii Ta KapTorpadii;
e-mail: s.dmitriiev@student.karazin.ua; ORCID ID: https://orcid.org/0000-0001-9256-6455

*XapKiBCbKWI HalioHanbHKUI YHiBepcuTeT imeHi B.H. KapasiHa, maitgaH Ceoboau, 4, m. Xapkis, 61022, YkpaiHa

OuiHKa eKONOriYHOro CTaHy piukoBoro 6acenHy
CiBepcbkoro iHua y mexax XapKiBcbKoi obnacri

MeToto L€l cTaTTi € BUSHAUEHHA OLLIHKM EKOJIOFIYHOTO CTaHy TepuTopii 6aceliHy CiepcbKoro [iHua, MOro 3miH y mexax
XapkiscbKoi 0bnacTi 3a nepiog 1991-2020 pp.

OCHOBHMIA maTepian. KnimaTuuHi 3miHu, ix BNIMB Ha NPUPOAHI KOMMOHEHTYM Ta Fe0EKONOTIUHMIA CTaH TEPUTOPIN € Npo-
BiAHUM HanpPsMOM [LOC/IAMKEHb Cy4acHOi HayKu. Mpobaema oxonoe mMobanbHi MacliTabu i HE OMUHYNA BITYM3HAHMX
[ocnigHvKiB. OCTaHHI AeCATUAITTA YKPaiHCbKI BYEHi aKTUBHO LONYYAlOTbCA 40 BUBYEHHA 3MiH KAiMaTy, AKi Ha 3ara/ibHo-
yKpaiHcbKOMY piBHi € baraTonnaHoBMMu. laHe JOCNiAKeHHA HOCUTb PerioHaIbHUI XapaKTep Ta NPUCBAYEHE INLLE YacTU-
Hi TepuTOpIi XapkiBcbKoi obnacTi — 6aceiHy Cisepcbkoro [iHuA. CborofHi BaXANBO BU3HAUUTK BMMB KNIMATUYHUX 3MiH
Ha BOZHWIA, EKONOTIYHMIA pexkum gaHoro 6aceiHy, BiZAnoBiAHO A0 pekomeHaalliii EBponeiicbkoi BoaHoi anpektvan (2003)
oo 6aceitHOBOro NPUHLUMNY YNPaBAiHHA BOAHMMM pecypcami. Bigomo, wo Ciepcbkuii loHeLb € HAWAOBLLIOK PiYKO
XapkiBcbKoi 061acTi Ta 0AHiel0 3 HaWAOBLIMX B YKpaiHi, Bigirpae Baromy posib y BOAONOCTAYaHHi ApYroro 3a YMCEeNbHICTIO
HaceneHHA micta YKpaiHu — XapKosa.

EKONOTiYHMIA CTaH TepUTOPIT € CKNAZHUM | 6araTo3HauyHWUM, MPELCTABAEHMI CYKYNHICTIO NOKAa3HUKIB CTaHy NPUPOAHMX
KOMMOHEHTIB Yy NEBHMI MOMEHT Yacy abo NpoTArom nNeBHOro nepioay. Y poboTi eKosoriYHMi CTaH PO3rNAAAETbCA 3a TPUA-
UATUPIYHMIA nepiog — 3 1991 no 2020 p. BuxigHUMu SaHUMKU AOCHIAKEHHA BACTYNUAU GAKTUYHI TiAPOKNIMATUYHI AaHi
XapKiBCbKOro perioHasbHOro LeHTpy 3 rigpometeoponorii [JCHC YKpaiHu, a TakoX AaHi KOCMO3HIMKIB Ta PerioHanbHOro
odicy BogHux pecypcis y XapKiscbkiit obnacri.

Po3rnsiHyTO MeToAMKY 06paxyHKy AMHAMIKM eKoNoriyHoro cTaHy baceiiHy CiBepcbkoro [liHuA y mexax XapKiBcbKoi 06-
NacTi WAAXOM BUpPaXyBaHHA IHTErPOBAHOrO NMOKa3HMKa AMHAMIKK ekonoriyHoro cTaHy (IMZAEC) 3a LONOMOrot CTaTUCTUYHOO
aHani3y KNiMaTUYHWX PALIB METEOPONOTIYHMX, MiAPONOTIYHMX Ta EKONOMYHMX NOKa3HWKIB 3a ABa nepiogyn 1991-2020 pp.,
1961-1990 pp.

BuCHOBKM i noaanbLui AocniaKeHHs. B pe3ynbTaTi npoBefeHUX A0CAiAKEeHb OTPUMaHa cepia KapTorpadiyHux TBOpIB,
AKi ONUCYIOTb XapaKTep 3MiH KNiIMaTONOTIYHUX, FiAPOMOTIYHUX Ta €KOIOMYHMX MOKA3HWKIB Ha LOCANIAKYBaHil TepuTopii.
BcTaHOB/IEHI TEHAEHLT LIMX 3MiH Ta PO3r/IAHYTA METOAMKA 0BUMCNEHHA AMHAMIKM €KONOTIYHOrO CTaHy AOC/iAXKYBaHOI Te-
puTopii. Moganblui AoCNiAKEHHA CNPSAMOBAHI Ha anpobaLito OTPMMaHWUX Pe3yNbTaTiB, PO3LWMPEHHA TEPUTOPIT BUBYEHHS,
nornNnbNEeHHA NPOrHOCTUYHOT CKNAA0BOI i3 3aCTOCYBAaHHAM AEKiNbKOX BapiaHTiB CTBOPEHHA CLeHapiiB MalbyTHIX TeHAeH-
LLivi 3MiH KNiMaTONOTIYHMX, TiAPONOMIYHMX Ta EKONOFIYHMX BEAUYMH.

Kntouosi cnosa: ekoso2iyHa oyiHKa, kKnimamuyHi 3miHu, Cieepcbkuli JoHeyb, 800Hi pecypcu, XapKiecbka obaacme.

Ak yutyBatn: Pewetyenko C., Amitpies C. OuiHKa ekonoriyHoro craHy piukosoro baceiiHy Cisepcbkoro [iHua y mexax Xapkiscbkoi obnacti. lpobaemu 6e3nepepsHoi
2eoepacpiyHoi oceimu i kapmozpadpii. 2022. Bun. 36. C.34-42. https://doi.org/ 10.26565/2075-1893-2022-36-04

In cites: Reshetchenko, S., Dmitriev, S. (2022) Assessing dynamics of the environmental state of the Siversky Donets’ basin within Kharkiv region. The problems of
continuous geographical education and cartography, (36), 34—42. https://doi.org/ 10.26565/2075-1893-2022-36-04 (in Ukrainian)
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Beryn. OcTaHHI [JecATHUIITTS XapaKTepU3yHTbCA
3HAYHOK YBarow /A0 KJIMaTH4YHUX 3MiH, AKI 3aroc-
Tpro1oThbcs. 0co06/MBO BiAUYyTHUM JAJs JIIOACTBA Ha-
CAiKOM IIUX TPO6JIeM € 3MiHA CTaHY BOJJHUX 00’EKTIB.
XapkiBcbKa 06J1acTb HaJIEXUTh 0 obJsacTell YkpaiHy,
Jle crocTepiraroTbcsi Npo6seMu i3 BoJONOCTa4YaHHAM
K 4epe3 BiJHOCHO He3HAYHUN 06’€M BOJHUX pecyp-
ciB mpu A0BoJIi 3HAYHIN YMCENBHOCTI HaceJleHHs, TaK
i dyepe3 cTpiMKe mnoripuieHHsl ix cTaHy. BaxsiuBum i
aKTyaJIbHUM € BUBYEHHS [AUHAMIKU CTaHy BOLHHUX
006’eKTiB Ha JaHil TepuTopii, ockinbku Big 70 g0 80%
BOJIONOCTA4YaHHs 06J1acTi mpumnaZae Ha 6acedH piy-
ku CiBepcbkuil [JloHenpb. OcobyiviBe 3HAYEeHHs MalOThb
KJiMaTU4HI 3MiHU Ha TepuTOpii, B3aEMO3B'SI30K MixX
HUMHU Ta TipOoJIOTIYHUMH, €KOJIOTIYHUMHU MOKa3HUKa-
MHU. OniHKa 3MiH 3arajlbHOrO €KOJIOTIYHOTO CTaHy Te-
pUTOpIl LO3BOJUTH BU3HAYUTHU NIPIOPUTETHI HAIPAMU
yIpaBJIiHHA BOAHUMU pecypcaMy, IX OXOPOHU Ta ONTHU-
MaJIbHOTO BUKOPUCTAHHS.

BoeHnHi aii, uio TpuBaoTh Ha JOCAiKYBaHil Tepu-
TOpii, NOTipLIyIOTh €KOJIOTiYHe HaBaHTaXXKeHHs Ha 6a-
celiH piuku CiBepcbkuii JloHelb, TOMY BKpail BaXKJIHMBO
pO3yMIiTH 3MiHHY, AKi cocTepiraauca 0 N04aTKy MOB-
HOMacIITabHOro 36poHHOr0 KOHQJIIKTY, 3 METO0 Bif-
HOBJIEHHSI BOJHUX peCcypcCiB.

BuxigHi nmepeaymoBu. [lociigKyBaHa TeMaTHKa
LIMPOKO NpeJcTaB/eHa K Ha BITYU3HAHOMY, TaK i Ha
cBiTOBOMY piBHI. 3a pe3ysbTaTaMu 3BiTY MiXKypsAgoBol
rpynu ekcnepTiB 3i 3MiH kiaimaty (MI'3K, 2019) [9], sika
3aliMa€ThCsA y3araJbHEHHSM JIaHUX LI0J0 3MiHM KJi-
MaTy, iX BILUIUBY Ha NPUPOAHI KOMIIOHEHTH, aClleKTH
COliaJIbHO-EKOHOMIYHOI JiSIJIbHOCTi, BHUCBITJIHETbHCS
npo6JeMa 3poCcTaHHA TeMIlepaTypu noBiTps Ha 1,5°C
NOpiBHAHO 3 [AOIHAYCTpialbHUM piBHeM (MpUOGIU3-
HO mpoTaAroM octaHHiXx 150 pokiB). PosrnsparoTbes
[OTOYHI, NIPOrHO30BaHiI HACJiJKU TaKOro TeMIly IIO-
TeIJIIHHA, HAaBOAATbCA peKOMeHJaLil 110[0 3aXOJiB,
AKi 6 03BOJIN/IM 36eperTu TeMIepaTypHe 3pOCTaHHSA
y MexaX, BU3HayeHUX [lapusbKUMHU yrojaMu, TOOTO
1,5°C [9]. [luTaHHSA 1/106a/JBHOrO MOTEIJIIHHSA 06TOBO-
proBasiucs Ha HU3Li MiXkHapoAHUX 3ycTpivei: y Pio-ge-
Kaneiipo (1992 p.), Tokio (1998 p.), [Tapwmxki (2015 p.)
Ta Magpuai (2019 p.), Ae ykaaseHo psaa MiXKHAPOAHUX
YrOJ, AKi peryaioTh JidJ1bHICTb KpaiH CBITY 1040 KJi-
MaTHUYHUX 3MiH Ta 3aX0ZiB [0 IX ajanTarii.

BiTyusuani gocnigpkeHHs [4; 7] BUBYalOTh BILJIUB
KJIIMaTUYHUX YMOB Ha CTaH BOAHHUX pecypciB YKpaiHU.
[IporHo3sHi 3MiHU cTOKY Maiux pidok npotsarom XXI cT.
npepcraBJjieHi y po6oTi [8]. JocnimxkeHnHs BueHux [10]
NPUCBAYEHO aHaJi3y AUHAMIKA IOKa3HUKIB BOJHOTO,
TEePMiYHOrO Ta JIbOJ0BOI'0 PEXUMIB pidyoK, 03€ep i BOJ0-
CXOBHIL YKpaiHH, a TaKOXK JUHAMIKA TeMIIepaTypHOro
Ta BOJIOTICTHOTO peXUMIB Ha II TepUTOpil 3a nepiozn
1951-2010 pp.

[Ipouecam, mo BigOyBarTbcad y 6GacelHi piyku
CiBepcbkuit JloHellb siK OfHi€l 3 HAWAOBIIUX i 3apery-
JIbOBAaHUX PIYOK KpaiHU MNPUALISAETBCA yBara HU3KU
BUeHUX [6]. TakMM YMHOM, BCTAHOBJIEHHS B3aEMO3B’s13-
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KiB MDK KJIIMaTUYHUMHU Ta €KOJIOTO-TiJAPOJIOTIYHUMU
NIOKa3HMKaMH{ BOJHUX O06'€KTIB J0MOMOXKe BU3HAUYUTHU
ONTUMaJIbHI YMOBH YNpPaBJiHHA BOAHUMU pecypcaMHu
TepuTOpil.

MeTo0 WLi€i cTATTi € NpoBeJleHHS OLIHKU 3MiHU
eKoJIOTiYHOro cTaHy TepuTopii 6aceiiHy CiBepcbKoro
JiHus y mexxax XapKiBCbKOI 06/1aCTi BIPOJOBXK mepio-
Ay 1991-2020 pp.

Bukiiag, OCHOBHOro marepianay. JociifxeHHs
B33a€EMO3B’AA3KiB MiXK KJIiIMaTUYHUMHU Ta €KOJIOTO-TiJipo-
JIOTIYHUMU TOKAa3HUKAMHU 6aceiiHy piuku CiBepcbKui
JloHelb MO>XHa IPOBECTHU TPbOMa eTalaMu: KJiMaTo-
JIOTIYHUM, TipPOJIOTIYHHMM Ta €eKoJIoriyHuM. [Jlo nep-
IOr0 eTaly BXOAUTb OLiHKA AWHAMIKU [OKa3HUKIB
TeMIlepaTypu NOBITPS, KiJIbKOCTI aTMochepHUX oma-
niB 3a nepiox 1961-2020 pp.; L0 ApPYTOro — aHaJsi3 3MiH
TeMIlepaTypu BOAM, BUTpAT BoAu y piuni CiBepcbKkuit
Jlonenpb Ta B ii HAMGIIBIINX NPUTOKAX; A0 TPETHOTO —
€KO0JIOTIYHOT0 - aHaJli3 MOKa3HHUKIB 3a6pyJHEHHS IO-
BepXHEBUX BOJ, 06paxyBaHHs iHJeKCy 3abpyAHeHHs
Bou (I3B), o1liHKa cy4yacHOTro eKoJIOTiYHOr0 CTaHy 6a-
ceiny piuku CiBepcbkuil JJoHelpb y Mexxax XapKiBCbKOI
obsiacti. Takoxk NpoBeseHO aHaJsi3 TeMIepaTypHOIo
pexuMy ABOX HAWOIIbIIUX BOA0MM XapKiBchKoi o6Jac-
Ti — [ledeHi3bKoro Ta YepBOHOOCKIJILCHKOI'O BOJ0CXO-
BULI. 3aBepllaJbHUM eTalloM € CTBOPEHHS KapTorpa-
¢diyHOro TBOpY iHTErpOBaHOro MOKAa3HUKa JAMHAMiKU
€KO0JIOTIYHOT0 CTaHy Ha J0C/i/PKyBaHilt TepuTopii.

3a fonoMoroto koedilieHTa kopesasnii Pimepa Bu-
3Ha4yaBCA CTaTUCTUYHUH 3B’SI30K MiX pi3HUMU NOKa3-
HHUKaMHU: TeMIlepaTypa IOBITpsA — TeMIepaTypa BOAHY,
KIJIBKICTB OnIaZliB — BUTpaTa BoAU. OTpuMaHi 3Ha4yeHHH
koedillieHTY KopessLii BapirooThcsa y Mexax Mix -1,0
Ta 1,0. YuM GJMKYUM € 3HAYEHHS [0 OJUHUI, TUM
CUJIbHILIIMM € CTYMiHb B3aEMO3B’s13KY. [Ipy 3HaYeHHi y
Mexkax 0,7-1,0 3B’130K BBaKA€TbCsI CUJIbHUM, Big 0,5
1o 0,7 - cepenniwm, Big 0,2 1o 0,5 - ciabkum, Big 0,0 o
0,2 - cTaTUCTUYHO HE3HAuyIUM (MaiKe 3HAUYIIUM).
fAKio 3HauYeHHs1 NepexoJJUTh Yepe3 Hy/b, TO 3B’I30K
BBAXKA€ETbCSI 0OEPHEHUM.

KoeodiuieHT kopensnii Bu3HauaBcs Ajs Tiel 4a-
CTUHU GacellHy piukd, Je MeTeopoJIoriyHa CTaHIif,
riposIoTiYHUN MOCT 3HAXOASATHLCSA HENoAaNiK OJWH
Big opHoro: XapkiB-bessarogiBka, 3osiodiB-Kosaua
Jlonaub, Co60xaHcbKe-3MiiB, [31oM-13t0M, Kyn'ssHCbK-
Kyn’ssHChK.

[lepeBipka 3HaA4yU[OCTIi OTpHUMaHUX KoediljieH-
TiB KopesdALil NpoBoAuaacd 3a JOIOMOro KpUTepid
CterofeHTa (1):

t=r/o, (D

Je t - kpuTepiit CTbIoZieHTa, I — KoedillieHT KopeJsLii,
0, - Cepe/JHbOKBa/ipaTHYHA TOXHOKa.

HaBejeHa GasibHa OIjiHKa AWHaMiKHd €KOJIOTiYHOTrO
CTaHy TepuTopii 6aceliHy piyKd Mif, BIUIMBOM KJliMa-
TUYHUX 3MiH. [JIF IbOrO BUKOPUCTOBYETBCH JeKilbKa
napameTpiB: Io-lleplle, Lie 3pOCTaHHSA TeMIlepaTypH
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MOBITps 3a mepiof, AoCaiKeHHs, IKe Ma€ OYTH po3Ji-
JleHe Ha JieKiJibKa KaTeropii, Ko>kHa 3 fKMX MaTHMe
CBiM 6aJs1, IPUYOMY UMM ILIBHU/IIE 3POCTAE TeMIepaTy-
pa, TUM Ginblie 6as1iB 6yJe BUCTABISITUCH.

JpyruM noxkasHUKOM € 3abpyJHeHHS aTMoCchepHo-
ro MOBITps, a TOuHille - Horo guHaMika. BignosizgHo,
YUM GiJIbIIUM OY/e 3pOCTaHHs, TUM 6inbLInM 6ant 6yae
BUCTABJIATUCS.

TpeTili moka3HUK - 3pOCTaHHSA TeMIlepaTypH BoJHU
(3a aHasori€to 3 TeMnepaTyporo NoBiTps). YeTBepTuit
MIOKa3HUK - AMHAMiKa BUTpAT BOAM: 6aiy Ta AMHAMiKa
MalOTb 3BOPOTHY 3aJIeXKHICTb. YUM IIBUALLIE 3MEHIIy-
I0TbCS1 BUTPATHU BOJAM, TUM Oisbllle GyJie HApaxoBaHO
6auiB. ['aTuit nokasHUK - AuHaMmika I13B (4yum mBuz-
11e 3pOCTaE iHJleKC, TUM Oisiblie 6aliB BUCTABASETHCS).
MeTof0M cyMyBaHHA BU3HA4€HO MOKA3HUK JAUHAMIKU
€KOJIOTIYHOTO CTaHy, Jie BiJieMHi 3HaYeHHS MOXKJIUBI 32
YMOBH, SIKIL0 JUHAMiKa XapaKTepU3yeTbCA NOKpaLleH-
HSIM €KOJIOTiYHOTO CTaHy 06'€KTa.

TepuTopis, WO JOCHIIKYETbCA, 3a XapaKTepoM
penbedy - piBHMHHO-rOp6GHMCTa, NoOpi3aHa pO3BHUHeE-
HOIO [IeH/IpUTOMNO/IOHOI SpPYXHO0-6aJKOBOK CHUCTe-
MO0, siKa Ma€ 6a3ucoM epo3ii pycso pivok CiBepcbKuit
Jonennb Ta Ockis.

Baceitn CiBepcbkoro /[liHIfd po3TalloBaHUM y 1O-
MipHO-KOHTHUHEHTAJbHIK 06J1acTi moMmipHoro moscy.
Oco6yMBiCcTIO PO3MOAiNY cepefHIX TeMIepaTyp MoBi-
TpA € IX 3pOCTAHHA Y HANIPAMKY i3 MIBHIYHOTO CXO4y Ha
MiBAEHHUU 3axiJi ynpoAoBXK PoKy. MakcHMa/ibHi TeM-
nepaTypy NOBITPs - HAUBUIL HA MiBAHI, a MiHIMaNbHI -
HaliMeHUIi Ha miBHiYHOMY cxofi. CTyniHb KOHTHUHEH-
TAJIbHOCTI KJIIMaTy TepuTopii 3pocTae Ha NiBHIYHUI
cxifi. ATMocdepHi onaau o faHil TepuTopii posnofi-
JieHi BiJHOCHO piBHOMipHO, Hal6inbLIi 3HAYEHHS CIO-
cTepirawTbcs B palioHi C1060XKaHCbKOTO.

PiyHu# posmozin TeMmepaTypu MNOBiTps, aTMoOC-
depHux omnaziB popMye BoJsiore Ta CeKOTHe JITO, a
TaKOX INOMIPHO XOJIOJHY CyXy 3UMY, Jie 4iTKO BHUpa-
>)KeHa TeHJeHIlisd A0 3MillleHHS HaWXOoJIOAHIIIOro Mi-
csls 3 CiUHSA Ha JIIOTUN: BIPOJOBX OCTaHHIX 15 pokiB
JIKCYIOTbCS eKCTpeMaslbHi NMOKa3HUKK TeMIepaTypu
noBiTps. BJiTKy cniocTepiraeTbcsl aHa/oriyHa TEHEH-
L[is: HAWTeIJIiIIUM MicsiieM € ceprneHb. TpaauliiiHO
NepuIMi Micsllb BECHU € XOJIOJHUM, fIK 1 Tpy/ieHb, a 3a

Micsuni BETpaTH Boam y p. CiBepchknii JloHenb
(cmT. Heuenirm)
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Puc.1. Boonuii pexcum p. Cieepcokuli [JoHeysb
Ha eidponocmi [levenieu (3a davumu [1])
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MiHIMaJIbBHUMHU IOKa3HUKaMHU TeMIlepaTypu MOBITpH
HaBiTb nepeullye Horo. [lepia nojoBUHaA BepecHs
BUSABUJIACSA 3HAYHO TEILIILION.

TeMnepaTypHUN pexXUM BOJAHUX OO’€KTIB GaceHHY
piuku CiBepcbkuil /loHelb XapaKTepU3YETbCS BUCO-
KUM CTyleHeM B3aEMO3B’'SI3Ky MiX KJIMaTHUYHHUMU Ta
rifposIoTiYHUMU NOKa3HUKaMu. HaliBuilli TeMnepary-
PY BOAU CIIOCTEPIraloThCs y JIUMHI-CEPIHI, a HAUHUXK-
4i - MiJi Yac HaCTaHHA Nepiofy JIbOAOCTaBY. 3a OCTAHHI
POKH TPUBAIICTD JIbOJOCTABY 3HAYHO CKOPOTUJIACH.

BogHuil pexxuM JAocCIiPKyBaHUX OO'EKTIB 3a CBOIM
XapaKTepOM HaJIeXXUTh |0 CXiZTHOEBPOTIEHCHKOTO THUITY
3a kJjacuodikaliero 3aliKoBa, Zile HAABHUMU € BeCHsIHe
BOJIOIIIJIJIS, 3MMOBA Ta BeCHAHA MexXeHb. Yepes BUCO-
KUM cTymiHb 3aperyaboBaHocTi pycen CiB. [liHg Ta
Ockosy diKCyHOTbCS BiIMIHHOCTI ¥ BOAHOMY peXuMi:
Ha rigponocrti Ileyeniru (puc.1), 1o JIeXKUTh HeMoAa-
JIIK Bif aMOU OHOMMEHHOTr0 BOJOCXOBUILA, BECHSIHA
MIOBiHb 3HAYHO MeHIlIe BUpPaXKeHa, HixK, HallpUKJIaJ, Ha
nocTi y c. OripueBe Bullle 3a Tevieto (puc.2).

TeMmnepaTypHuil pexxuMm BoJoHM XapKiBCbKOI 00-
JIAaCTi Ma€ BaXXJIUBY poJib ¥ $opMyBaHHI perioHasbHOI
€KOCHCTEeMH, BOJJ00OOMiHY Ta BOJONIOCTa4YaHHS HaceJle-
HUX NYHKTIB Ta 06'€KTiB MPOMUCJIOBOCTI Ha 1OCTiKY-
BaHill TepuTopil (puc.3-6).

XapakTep NOIIMpPEHHs TeMIlepaTypyu BOAU 3 IVIU-
OUHOI0 HOCUTb HOPMaJIbHUH XapaKTep: 3pOCTaHHSA
TeMIlepaTypH BiJi NOBepXHi BOAY /10 IMIMOMHHUX LIapiB
y ciuni Big +1 no +3°C. BepxHi mapu Bogu BOJOWMU
6i/1b111 3a/1€2KaThb BiJi CE30HHUX KOJIMBaHb TeMIlepaTyp-
HUX yMoB (puc. 3-6).

AHnasi3z AUMHAMIKA NOKa3HUKIB TeMIlepaTypu IOBi-
Tpsl npoBoAuBca 3a 60-piunuit nepiog 1961-2020 pp.,
Je noginasca Ha gBa 30-pivHi nepiogu: 1961-1990 pp.
Ta 1991-2020 pp. Buxopdauu 3 puc.7.a, BCTAHOBJIEHO,
1110 Ha JOCIiIKyBaHil TepuTopii TeMnepaTypa noBiTps
3pocJia Ha 1,1-1,52C: Hail6isbIle 3pOCTaHHS XapaKTepHe
Jis 30J104€Ba, a HaliMeHl1le - [ [3toMy. EkcTpeManbHi
TeMIlepaTypu MOBITPA TaKOX  MalOTb aHAJOTIYHY
TeHJIeHIlil0 3MiH: 3pOCTaHHS IOKa3HUKIB HaNO6iJIb-
e y Cio6oxkaHcbkoMy Ta Kym'sHCbKy, a HaliMeHIle —
y 3osioueBi Ta XapkoBi (puc.7.6). MiniManbHi TeMnepa-
Typu HaWb6inbL y XapkoBi, a HaiiMeHLIi - y 30Ji04eBi
(puc.7.8).

Mica4Hai BETpATH BoAH Y p. Cibepchbknuil JoHens (c. Oripnese)
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Puc.2. BooHuii pexcum p. Cieepcokuli [JoHeysb
Ha eidponocmi Ozipyese (3a danumu [1])
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A A3

Puc.3. CiuHesl memnepamypu
y YepsoHoockinbcbkomy sodocxosuwi (3a danumu [1])

BOLOCXOBHLLE
i PEARHM CI9110

Puc.5. Ciunesi memnepamypu
y [leuenizbkomy godocxosuwi (3a daHumu [1])

CepenHni piuni TeMneparypu nosirps 3a
nepiogn 1961-1990 pp. Ta 1991-2020 pp.

B MiniMaIbHI TeMOepaTypH nosiTpa 1991-2020 pp., °C

Puc.7.e
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MEPBOHOOCKLILCHKE BOIOCXOBHIIE
TEMIEPATYPHH i PERHM JHIHS

Puc.4. /lunHesi memnepamypu

y YepsoHoockinbcbkomy sodocxosuwi (3a danumu [1])
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Puc.6. /lunHesi memnepamypu
¥ Ileuenizvkomy eodocxosuwi (3a daHumu [1])

MakcuManbHi TeMIepaTypH NOBIiTpsA 3a
nepioan 1961-1990 pp. Ta 1991-2020 pp.
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ﬁ CepenHs piuHa TeMIepaTypa NOBITpsA 3a 1961-1990pp., °C ‘g MagcHMAIEHI TeMIepaTypH NoBiTpA 3a 1961-1990 pp., °C
B Cepeansi piuHa TeMIepaTypa NoBiTps 3a 1991-2020pp., °C B MakCHMAILHI TeMIEpATYPH NoBiTpA 3a 1991-2020 pp., °C
Puc.7.a Puc.7.6
MiniMaJbHi TeMIepaTypH NOBiTps 3a mepionn
Atmocdepniomaxn y 1961-1990 Ta 1991-2020 pp.
1961-1990 pp. Ta 1991-2020 pp. bep v e
0 MeTeocTaHNil 600,0
9] £ 580,0
e Z = Cepenns cyma
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Merteoctanmnii

Puc.7. lunamika cepedHix piuHux (a), makcumaabHux (6)
ma MiHiManbHUX (8) memnepamyp nogimpsi 3a nepiodu 1961-1990
ma 1991-2020 pp. (3a danumu [5])

Puc.8. [lunamika kinbkocmi onadie 3a nepiodu 1961-1990
ma 1991-2020 pp. (3a danumu [5])
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KinbkicTh aTMochepHUX oOmafiB 3MiHIOETHCA MO
TepuTopii HepiBHOMipHO. 3adikcoBaHe KOJHUBAHHS
KiJIbKOCTI onaziB y Mexax Bij -50 MM 0 +25 i Gisbiie
MM (puc.8). [lns Teputopii 6aceitny piuku CiBepcbKuit
JloHellb XapaKTepHe 3MeHLIEeHHS KiJIbKOCTI OmNajAis.,
BCTAHOBJIEHHA IOCYIIJIMBOTO PEXKUMY.

Ananiz JaHux TeMIepaTypu BOJAM Ha OilbIIOCTI
riponocCTiB BKa3ye Ha IOCTYINOBe 3POCTAaHHA IMOKas3-
HUKIB. TeMI bOTO 3pOCTaHHSA € He3HAYHUM IIOPiBHAHO
3 IOKa3HUKaMHU TeMIlepaTypH MOBITps, OCKIJIbKY BoJAa
yepe3 BUCOKY TeIJIOEMHICTb NMPOrpiBa€TbCH, 0XOJIOA-
»KYETbCS MOBi/MbHIlle, i 0TXKe, 6araTopiyHa AuHaMika
TaKO0X Oy/ie He Takolo nomiTHow (puc.9). 3mMiHu cepes-
HIX pIYHUX TeMIlepaTyp BOAY MAlOTb HE3HAYHY TEH-
JeHLI0 [10 3SHWKeHHs. 3arajbHa TeH/IeHL{id Ha TepUTO-
pii 6aceliny Bkasye Ha ii 3poctanss (puc.10).

JocnipkeHHs 6araTopiyHoi AUHaMiKK BUTPAT BOAU
(puc.11) BuUCBiT/IIIOE TEeHJEHI[il0 0 3MEHILIEeHHsS 00€-
My BOJM, 1J0 POXOAUTb 4Yepe3 INollepeyHUl Nepepis
CiBepcbkoro /linng Ta fioro npuTok. lleit npouec Biz-
OyBa€ETbCS He 3 OJIHAKOBOM IIBHUJKICTIO Y pi3HUX 4a-
cTUHax 6aceiiny (puc.11): HalinoMiTHille 3MeHILIEHHS
BUTpAT BOJH 3a JiBa Ilepio/id XapaKTepHe JJid TipoIo-
ctiB Oripuese, 3MmiiB, [IpoTononiBka Ta [3t10M, Ha npu-
Tokax CiBepcobkoro /linug (BesstogiBka i BoByaHCHK);
Maibke He 3MiHMJIMCb BUTpATH Boju y [ledeHirax Ta
Ko3zauiit Jlonasi.

Ananis pisHuueBoiiHTerpaabHoiMiHiI p. CiBepcbKuit
JoHenp 3a nepios 1961-2020 pp. (puc.12) dikcye onuu
MOBHUHU LIMKJ Ta ABa HeMOBHUX. Hal6isbili KosMBaH-
HS 3HaueHb pI3HUIEBUX MOAYIbHUX KoedilieHTiB
XapaKTepHi Ji/id rifjponocTy B palioHi c. Oripuese, ge
BUTPATH BOAU € HalIMeHIIMMH 3 yciel Teuii liHug y me-
»kax XapkiBIMHU. BifnoBigHO OyAb-siKi Gi/blI-MeHII
3HA4yHi KOJIMBAaHHS MAaTUMyTb TYT OiJbIIUN BIJIUB.
HaliMeHIi ko/iMBaHHSA XapaKTepHi AJis cMT [leyeHiry,
Jle BiZIOYBa€TbCS KOHTPOJIb BOJAHOIO PEXHUMY DiuKH.
[lepminii HEMOBHUM IUKJ TPUBAE Mpu6aM3HO 3 1961
o 1971 poky: BiH BBaXKa€TbCsl 6araTOBOAHUM, BUJi-
JIAIOThCA JieKiJIbKa He3HAaYHUX [1epioZiB MaJI0BOAHOCTI
(1964-1967 pp., 1969-1970 pp.).

Y HactynHu#l nepiom 1971-1977 pp. (v BepxHiit
Teyil go 1978-1979 pp.) HacTae ManoBoAHa dasa 1u-
kJay. BaratoBogHa dasza nukiay (3 kiHug 1970-x i go
1989-1996 (1999) pp.) XapakTepU3yETbCA BifHOC-
HOMW cTabinbHicTI0O BogHOCTI piuku. 3 moyaTKy XXI CT.
(v 2007 p.) po3noyasiacsi MajioBoJiHa $pa3a LUKJIY, sKa
TpuBaJsa o 2019 poky.

Posnogin koeodinieHTa Kopessnil BIPoJOBX POKY
(puc.13) xapaKTepHU3yeTbCS HAsBHICTIO MaKCHMaJb-
HUX 3HaueHb y GepesHi, iunHi Ta BepecHi (0,4-0,6), e
3B’SI30K cepe/iHill 3a 3HauyicTio. HaliBuImui ctyninb
3B’3Ky diKcyeTbcs B mepiofiy, KOJW TeMIepaTypHUM
peXuM MoBITps Ta BOAU cTabinizyBanucs. Ha rizpomno-
CTaxX MaKCUMaJslbHe 3HaueHHs KoediljieHTa Kopessiil
IepeBaXkHO CIIOCTEPIraeThbCo BIAITKY, YV AeAKUX BUMAJ-
Kax BiH 3MillyeThbcs HA BepeceHb (B [3tomi, XapkoBi Ta
3os04ueBi). HU3bKkuil cTyniHb B3aEMO3B’A3KY y KBiTHI
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Ta JIUIHI CIIOCTEPIraeThCsd Yepes pisHy WBUJKICTD IIPO-
rpiBaHHA BOAH i OBITpA.

He3HayHMI B3a€MO3B’sI30K BU3HAYEHO MiXK aTMOC-
depHUMHU onlaZlaMU Ta BUTpAaTaMU BOAU: Ha JOCIiKY-
BaHiil TepuTopii posib pigkux omaziB y ¢bopmyBaHHI
CTOKY € He JAy»Xe 3Ha4yHOH. MakcuMasibHe 3Ha4eHHH
koeodinieHTa KopessLii cnocTepira€Tbes BAITKY, V me-
pios MakcUMaJIbHOI KiJibKOCTi aTMocdepHUX OnafiiB Ta
KOPOTKOTPHUBAJIOr0 MiAHATTA BUTPAT BOAU IOCeper,
JiTHBOI MexeHi. [locnabeHHs 3B’ 13Ky clioCTepiraeThb-
Cs HaBeCHI, KOJIM HaCTa€ BeCHsAHA MOBIiHb, a KiJIbKICTb
OnaJiB 3MEHIIYEThCH.

Exosoriyunuii ctaH 6aceliHy CiBepcbkoro /[liHus y
Mexax XapkiBcbKoi 06J1aCTi XapaKTepU3YETbCS TPU-
BaJIOI0 IIPOMMCJIOBOIO €KCILJIyaTalli€l0 BOAHUX 00’€K-
TiB: BUKauyBaHHS BOJAM /[Js1 NMOTPe6 eKCTeHCHUBHOIO
3eMs1epo6CTBa, Jerpazanii BogHUX pecypciB. Yepes
BiZICYTHICTb CUCTEMHOI €KOJIOTIYHOI MOJIITUKUA PIiuKHU
Ta BOJOCXOBUILA 00./1aCTi TepebyBalOTh y He33a/10Bi/b-
HOMY CTaHi.

Po3paxyHok iHZekcy 3a6pyiHEHHS BOJU J03BOJUB
MPUNTH [0 BUCHOBKY, 1110 Ha GiJIbIIOCTI MyHKTIB cIo-
CTepeXeHHd BOJa B pidli BiAHOCUTBLCA [0 TPEThOi Ta
YyeTBEPTOI KaTeropiil - «moMmipHo 3a6pyAHeHi» i «3a-
6pyaHeHi». Piuku HaBKoJ10 MicTa XapkoBa - Yau, XapkiB
i Jlomanb MatoTh I3B m’saToi Ta mocTtoi kateropiy, 1o
MOSICHIOETHCS OiJbIl 3HAYHUM NPOMHUCJIOBUM HaBaH-
TaXeHHSM Ha HUX, HAsABHICTIO CUCTEMU KOMYHaJIbHUX
BOJIHUX KOMYHiKallili, 3a6py/JHEHHSAM OOGYTOBUMHU Bi/l-
XOZLlaMH.

s oL[iHKYM AMHAMIKU €eKOJIOTiYHOro cTaHy OyB 3a-
MPOTNIOHOBAHUM iHMe2posaHull NOKasHUK QUHAMIKU eKo-
/10214H020 CMAHY (IH,E[EC)’ SKUH pO3PaxoOBYEThCS 3a
dopmyoro (2):

Atpog+0toon, +AP+AQ+AIZB+AA

IH,ﬂEC = 5 (2)

n

e A t:ms —-JIMHaMiKa TeMIlepaTypH NoBiTps (y 6asax),

A E;MH - AWHaMiKa TeMIlepaTypyu Boju (y 6asax),

AP- nuHaMika aTMochepHUX onajiB (v 6anax),

AQ - cepenHs fuHaMika BUTpaAT BoAu (y 6asiax),

AI3B - cepenHsi nuHaMika iHAeKCy 3a6pyAHeHHS
BojH (y 6asax),

AA - nuHaMika 3a6pyaHeHHs aTMocdepu (y 6anax),

N — KIJIbKICTb MyHKTIB CIIOCTEPEXKEHH, Y AKUX B34TI
MMOKa3HUKHU.

BusnaueHHs1 6asiB [JiJI1 KOKHOTO INOKa3HHUKAa Be-
JleThCs 32 TAKUM NPUHIUIIOM: MaKCUMaIbHUM 6a (5)
BiZimoBifa€e HaWripuiuM TeHJeHLisM, a MiHiMaJbHUU
(1) - nalimeHw1 HeGe3neyHUM. OLiHIOBaHHS cepeHixX
MMOKAa3HUKIB Bifi6yBasoCs MO BiHOIIEHHIO 10 KpalHix
3HaueHb. [x aMILIiTya NoAiasIacd Ha JeKiJbKa iHTep-
BaJliB OLIHOK, 3a pe3yJbTaTaMU fAKUX IPOBOLUJIOCH
OI|iHIOBaHHSI.

[lokasHuku 3abpyAHeHHs NOBITPs € (GOHOBUMHY,
OCKIJIbKH OXOILTIOITH BCIO TepUTOpito obJacti: 1 au-
HaMika BU3HauyeHa y BiANOBiIHOCTI 10 pekoMeHAALiM
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Cepeni THDHeBi TeMIepaTypH Boan y 1961-1990 Ta 1991-2020 pp.
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Cepelni THNHEBI TeMTepaTyPH
Boam, °C (1961-1990 pp.)

® CepeHi THNHEBI TeMmepaTypn
Boam,°C (19912020 pp.)
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Puc.9. lunamika cepedHix nunHesux memnepamyp 800u
y1961-1990 ma 1991-2020 pp. (3a danumu [1])

Batpartn Boany p. Cisepcbkuii Jorenb Ta Ockix (1961-1990; 1991-2020 pp.)
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W Cepe i pitHi BATPATH BOIH, Ky6. M/c (1961-1990 pp.)

Cepenni piuni BHTpaTH BoH, KyS. W/e (1991-2020pp.)
Puc.11. Bumpamu eoduy 1961-1990 ma 1991-2020 pp.

(3a danumu [1])

BryTpimabopitEa JEHAMIKA KoeQinieHTa Kopeasamii Mik
TeMOepaTypaMH HOBITpA i BOAH Ha MeTeocTAHINIl Ta rizpomocti
Kyn'aschbk 3a mepiox 1961-2020pp.
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Micami

TemnepaTypa Boas, °C TemnepaTypa mosiTpsa, °C

KoeginienT kopeasanil

Puc.13. lunamika koegiyienma kopeasyii mix memnepamypamu
nogimpsi i 600u, memeocmawyist 30.104ie - ezioponocm Kosaua JlonaHw,
nepiod 1961-2020 pp. (3a danumu [1; 5])
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CepenHi piuti TeMmepaTypH Boxn y 1961-1990 ta 1991-2020 pp.
W CepeHi pitiHi TEMIEPaTYPH

o BoL, °C (1961-1990pp.)
8
6 Cepexuipivtai TeMmepaTypn
B oz, °C (1991-2020pp.)
2
0
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TemnepaTypa Boam, °C

TiaponocTn

Puc.10. [Junamika cepedHix piuHUX memnepamyp 800u
y1961-1990 ma 1991-2020 pp. (3a danumu [1])

Piznnnera inrerpancna kpusa p. Cipepenkmnii Jonens
3a nepioa 1961-2020 pp.
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Puc.12. PisHuyesa inmezpasvHa kpusa p. Cieepcokuil JJoHeyb
3a nepiod 1961-2020 pp. (3a danumu [1])

BHyTpimHEBOpiTEA IRHAMIKA KoedimieHTa Kopeaanii Mix
aTMOoc(epHAMH ONAJAMH TA BHTPATAMH BOJH HA MeTeoCTAHIji
CaoboxaHCbKeTa rigponocti 3umiiB 3a mepiox 1961-2020 pp.
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ATMmocdepHi onagu, MM

BUTpAaTH BOAH, KyD. M/¢

KoedinienTn kopeasmii

Puc.14. [lunamixa koegiyicuma kopeasyii misx ammocgepHumu ona-
damu ma eumpamamu 800u Ha MemeocmaHyii C1060x4caHcbke
ma 2idponocmi 3miie 3a nepiod 1961-2020 pp. (3a danumu [1; 5])

Tabauys
ExoJsioriynmii ctaH 3a ingekcom []] TIEC

MeTeocTaHuin Hainbauskui rigponoctu Hainbaunskui NyHKTU MOHITOPUHTY gzrias I0EC
3onouis Ko3auya /lonaHb Kosaya /lonaHb 8,12 1,35
Benukuii Bypayk BosuaHcbk, Oripuese, MNeyeHirn BosuaHcbk, Oripuese 8,45 1,41
Xapkis besntopiska, UMpKyHu, MepeciyHe Xapkis, J/lonaHb-XapkKis 6,00 1,00
Kyn’siHCbK Kyn’siHCbK Kyn’saHCbK 0,10 0,02
CnoborkaHcbke 3miis, Yyryis Yyryis (BumL.), Yyryis, 3miis -0,54 -0,09
I13tom I13tom, YepBoHoocKinbebka MNEC I13tom -1,30 -0,22
Jlo3osa MpoTononiska - 2,30 0,38
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MTI'E3K (3meHiieHHs1 BUKUAIB o 2030 poky y 2 pa3u).
BianoBifiHO, K10 Ha KiHIEBUN PiK 3a/JUIIAETHCS MO-
JIOBHMHA BiJi BUKUAIB 1990 poky, To nmpuiiMaeMo Lei
MTOKa3HUK 3a -5 6asiB, AKIL0 3aJUIIAETHCS TaKa XK Kijb-
kicTb - 0 6asnis.
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KapTorpadiyHoOMy TBOpPi AUHAMIKK €KOJIOTi4HOTO CTa-
Hy 6aceiiny CiB. /liH1is B Mexkax XapKiBILMHY 3a Hepiof,
1991-2020 pp. (puc.15).

KapTtorpadiyHi MaTepiaiu cyyacHOTro eKOJIOTiuHO-
ro crany 6aceiiny piuku CiBepcbkoro /[liHus (puc.16)
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B310B:x CiBepcbkoro JliHLs 10 cepeHbOI Teuil.
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HiB, L0 03BOJIUTb YPaxOBYBAaTH Pi3HI TeMIIUM 3MiHHU
TeMIlepaTypHOIo Ta BOJIOTICTHOTO PEXHUMiB TepUTO-
pit.

TpaHCNOPTHI LIIAXU TAKOX € JKepesaMU 3abpya-
HEeHHs MOBITPS; BOHU MepeBaXXHO 3’€/JHYIOTh XapKiB
i3 nepudepiliHMMU 30HaMHU, 3Ha4YHa IX YaCTHHA NPOXO-
AuTh y310Bx CiBepcbkoro [liHLS, a TaK0XK HaliOHaJb-
HUX [apKiB.

BucHoBku. OT>Xe, BCTAHOBJIEHO, 1110 BOJHI 06'€K-
TU Gaceiiny piuku CiBepcbkuil /loHelb y MeXax
XapkiBcbKOi 06J1aCTi XapaKTepu3yThCs K MOMip-
HO 3a6pyzHeHi Ta 3abpyJHeHi; 3a3HAIOTb CYTTEBOIO
MPOMMUCJIOBOTO Ta KOMYHaJIbHO-TOCIIOZAPChKOr0 Ha-
BaHTa)Ke€HHs1, NOTPeOYIOTh CHCTEMAaTUYHOTO MOHITO-
PUHTY eKOJIOTIYHOTO CTaHy 3 MeTOl BiJlHOBJIEHHS H
OXOPOHH.

OTpumMmani kapTorpadiyHi TBOpU OI[iHKU JHUHAMI-
KW €eKoJIOTiUHOro cTaHy 6aceiiHy piuku CiBepcbKuii
JloHellb BUCBITJIIOIOTH IPOCTOPOBO-4YaCOBi 3aKOHOMIp-
HOCTi MOKa3HUKIB 3a 6araTopiyHUi nepioz,.
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ASSESSING DYNAMICS OF THE ENVIRONMENTAL STATE OF THE SIVERSKY DONETS’ BASIN
WITHIN KHARKIV REGION

The purpose of this article is determining the assessment of the ecological state of the Siversky Donets basin, its
changes within Kharkiv region for the period 1991-2020.

Basic material. The topic of climate change and, in particular, its impact on various natural components and the state
of the territory as a whole is one of the leading topics of modern science, as the problem is global in nature and has
not bypassed Ukraine. For the last decades, Ukrainian scientists have actively studied climate changes, and currently, at
the all-Ukrainian level, the impact of these changes on the state of natural complexes and natural components is more
than sufficiently covered. This study is of a regional nature, and does not even cover the entire Kharkiv region, but only
a large part of it - the Siversky Donets’ basin. It is important to see how climatic changes, changes in the water regime
and ecological indicators occur precisely on the example of this basin, taking into account the recommendations of the
European Water directive of 2003 regarding the need to implement the basin principle both in the management of water
resources and in the study of watercourses. The Siversky Donets'’ is the longest river in Kharkiv region and one of the longest
in Ukraine. It plays an important role in the water supply of the second most populous city in Ukraine - Kharkiv.

The ecological state of the territory is a complex and multi-valued indicator, illustrating a set of indicators of natural
components’ state at a certain point of time, or during a certain period. In this work, we consider the ecological state from
the point of view of dynamics, that is, a period of 30 years - from 1991 to 2020. The basis for this study was the data of the
Kharkiv Regional Center for Hydrometeorology of the State Emergency Service of Ukraine, as well as the data from space
cameras and the Regional Office of Water Resources in Kharkiv region.

The main task of the study was to form a methodology for calculating the dynamics of the ecological state of the
Siversky Donets’ basin within Kharkiv region by calculating the integrated indicator of the dynamics of the ecological
state (IPDES). The preceding stage is a statistical analysis of the dynamics of a number of meteorological, hydrological
and environmental indicators during 1991-2020, comparing them with the previous period - 1961-1990, which is the old
climatic norm according to the recommendations of the World Meteorological Organization, while the period of 1991 -2020
is the new climate norm.

Conclusions and further research. The conducted research allowed the authors to develop a series of cartographic
works, describing the nature of climatological, hydrological, and ecological changes in the studied territory. The results
of statistical data processing made it possible to identify trend lines in the changes of the involved indicators. The
authors created a method for calculating the dynamics of the ecological state for this territory as well. Considering all the
achievements of this work, it is promising to expand the studied territory to the size of the entire Kharkiv region, as well
as to deepen the prognostic component of the study, using several options for creating scenarios for the future course of
climatological, hydrological and ecological parameters.

Keywords: ecological assessment, climate change, Siverskyi Donets’, water resources, Kharkiv region.
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Methodological and methodical basis for the study
of two-tiered anthropogenic landscapes

The study of anthropogenic landscapes is an urgent topic in modern geography and ecology. Anthropogenic landscapes
arise due to the anthropogenic activity impact on nature and have a two-tiered structure consisting of natural and
anthropogenic components. The study of these landscapes requires a scientifically substantiated methodological and
methodical basis that will allow us to collect, analyze and interpret data on the subject.

The purpose of the article is to consider the methodological and methodical aspects of the study of the two-tiered
anthropogenic landscapes. It aims to define the theoretical foundations and practical approaches to the study of these
landscapes, as well as to analyze the methods of data collection and processing that provide information about the natural
and anthropogenic components of the landscape.

Main material. The article discusses the basic concepts and theoretical foundations of the study of two-tiered
anthropogeniclandscapes, including their classification and identification. The author considers methodological approaches
to the study of anthropogenic landscapes, including the use of various methods of data collection and processing, analysis
of cartographic material and the use of geographic information systems.

The scientific significance of this article lies in the fact that it provides new approaches to the study of the two-tiered
nature of anthropogenic landscapes, which we can use in further scientific research and practical activities. The results of
this study can be useful for geographers, ecologists and other specialists involved in the study and protection of nature.

Conclusions and further research: The study of the two-tiered nature of anthropogenic landscapes uses a variety
of methods that help scientists better understand and assess the impact of anthropogenic activities on the natural
environment. The use of geoinformation analysis, socio-geographical research, statistical analysis and other methods
allows us to get a more complete picture of the two-tiered system, taking into account various aspects of the interaction
between the anthroposphere and the biosphere. The study of the two-tiered nature of anthropogenic landscapes is an
important part of modern geography and ecology. The use of classifications, integrated methodologies and geoinformation
analyses helps to investigate the relationship between human activity and natural environment.

Keywords: two-tiered, anthropogenic landscapes, research methodology, method.
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Introduction. The modern world is experiencing
a high level of anthropogenic activity, which leads to
significant changes in natural landscapes. The study of
the two-tiered nature of anthropogenic landscapes will
allow us to understand better the nature and extent
of transformations that occur under the influence of
human activity.

First of all, it should be noted that understanding
the interaction between natural and anthropogenic
components of landscapes is key to sustainable
development. The two-tiered nature of anthropogenic
landscapes indicates that different aspects of nature
and society are intertwined, influencing each other,
and the study of this interaction helps to develop more
effective strategies for environmental management and
preservation.

The study of the two-tiered nature of anthropogenic
landscapes requires an integrated approach that
combines geography, ecology, archaeology and
social sciences. This contributes to a comprehensive
understanding of human interaction with the
environment, which is key to solving modern
environmental problems.

Thus, the research results can serve as a scientific
basis for developing sustainable development strategies.
Understanding the internal structure of anthropogenic
landscapes will contribute to the rational use of
resources, conservation of biodiversity and reduction
of negative impact on nature.

Therefore, the study of the methodological and
methodical basis for the research of the two-tiered
nature of anthropogenic landscapes is a relevant and
important task that will contribute to scientific progress
and the development of more sustainable and effective
strategies in landscape management.

Background premises. Anthropogenic landscapes
are distinguished by the fact that they are shaped by
human activities, which take various measures, such
as artificial irrigation or marsh drainage, to support
their own existence. The landscapes that emerge
under the influence of such activities gradually move
to a state where human influence almost completely or
completely ceases, and they acquire features similar to
natural landscapes.

According to the Encyclopedic Dictionary of
Geographical Terms, the types of anthropogenic
landscapes vary and depend on the degree of human
influence in terms of depth and nature. We find terms
such as “altered landscape”, “disturbed landscape”, and
“transformed landscape”. We also define the term “cultural
landscape”, which does not differ significantly from the
already mentioned term “transformed landscape”[4].

S.V. Trokhymchuk [13], using as example the
Ukrainian Carpathians, considers anthropogenic
landscapes and proposes their typology:

1. Landscapes that have been disturbed under the
influence of long-term but superficial human activity,
for example, grazing.
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2. Landscapes with a little change, where crop areas
occupy less than 25% of the territory.

3. Moderately altered landscapes, where the areas
of developed land cover between 25 and 50% of the
territory.

4. Landscapes with significant change, where
the land is already developed from 50 to 75% of the
territory.

5. Landscapes that have undergone profound
change, with more than 75% of the territory developed.

6. Urbanized landscapes.

Scientists often point out also the importance of
distinguishing between natural and anthropogenic
complexes among modern landscapes. Natural
landscapes remain unchanged by human influence,
while anthropogenic complexes are completely
determined by human economic activity. Among
anthropogenic landscapes, there are anthropogenic and
technogenic complexes [6].

The purpose of the article is to consider the
methodological and methodical aspects of the study of
two-tiered anthropogenic landscapes, including their
classification and identification.

Summary of the main material. In the analysis of
anthropogenic landscapes, anthropogenic complexes

include agricultural, forestry, water management
and recreational landscapes, while technogenic
complexes include mining, industrial, belligerent

and road complexes. There is also a classification of
anthropogenic landscapes, such as field, meadow-
steppe, aquatic, forestry, and industrial-urban.

Most of the above-mentioned studies conducted in
the 50s and 60s of the twentieth century focused on
the study of the natural and anthropogenic interaction
in modern landscapes and identified anthropogenic
landscapes as an important element of the classification.
The diversity of anthropogenic landscapes themselves
remained unexamined at that stage of landscape science
development.

The next stage in the research was started by the
outstandinglandscape scientistand founder of the school
of anthropogenic landscape science, F.M. Milkov. He was
the first to put forward the principles of systematization
of anthropogenic landscapes based on the types of
human activity and the changes that this activity causes
innature. The scientist emphasizes that the classification
of anthropogenic landscapes implies their division into
groups according to any characteristic, and there can be
an infinite number of such classifications. Some of the
proposed classifications include:

Classification of anthropogenic landscapes by
content, which takes into account differences in the
structural components of anthropogenic complexes:

1. Agricultural complexes (cultivated fields,
cultivated meadows);

2. Forest complexes (secondary forest, artificial
forest plantations);

3. Water complexes (lakes, reservoirs);
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4. Industrial complexes (including transport);

5. Settlement complexes - landscapes of settlements,
from small to huge cities.

This classification of anthropogenic complexes is
the most significant, since each type of anthropogenic
complex has its own unique features that require
special approaches and methods for their study. The
entire scope of anthropogenic landscape science
can be divided into five main branches: agricultural,
forestry, water management, industrial and settlement
landscape science.

There is also a classification of anthropogenic
complexes depending on the degree of human
intervention in the natural order. Although all of these
complexes are the result of human activity, the depth
of their impact on nature is different. It is important to
distinguish between the following types:

1. Anthropogenic landscapes are complexes created
by humans and non-existing previously in nature. These
include mounds in the steppe, polders displaced on the
seabed, and other similar objects.

2. Altered (transformed) anthropogenic landscapes
are characterized by the fact that some of their
components have been directly affected by humans.
An example is a birch grove that replaces an oak forest,
or a wormwood-fescue pasture that has emerged on
the site of a feather grass steppe. In such landscapes,
anthropogenic changes in vegetation can be noted, but
they do not go beyond one type, such as the replacement
of an oak forest with a birch forest or the transformation
of a steppe into a wormwood steppe. When a change in
vegetation type occurs in one landscape complex as a
result of human activity, we can speak of the emergence
of an anthropogenic complex. Such complexes include,
for example, shelterbelts or wastelands formed on the
site of deforestation.

The genesis of anthropogenic complexesis determined
by the variety of human activities behind their emergence.
It is important to distinguish between the following
genetic groups of anthropogenic landscapes:

1. Technogenic landscapes are complexes that arise
as aresult of various construction processes: industrial,
economic, road, water management. Anthropogenic
landscapes are very diverse, including quarries with
dumps, reservoirs with lakes, and upland ramparts.

2. Slash and burn landscapes are complexes
associated with deforestation, which leads to the
formation of fields, meadows, wastelands, and
settlements on the site of the deforested area.

3. Ploughed or arable landscapes are anthropogenic
complexes formed as a result of ploughing up areas with
herbaceous vegetation, such as field landscapes.

4. Pyrogenic landscapes are complexes caused by
the burning of forests, steppes and other vegetation
types for the purpose of using the land for arable land
or improving the grass cover. This factor determines
the structure of many forest, steppe, forest-steppe and
savannah areas.
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5. Grassland-digression landscapes are complexes
that arise as a result of irregular grazing. Such pastures
are covered with knotweed and plantain, and it is often
difficult to define clear boundaries between natural
landscapes affected by grazing and anthropogenic
pasture-digression landscapes.

The classification of anthropogenic complexes
according to the purpose of their formation is divided
into:

1. Direct anthropogenic landscapes are programmed
complexes that result from deliberate economic
activities, such as the creation of lakes in gullies, the
formation of large reservoirs in river valleys, or the
planting of forest belts for protection.

2. Associated anthropogenic complexes are those
that are not directly created by humans, but are the
result of natural processes activated or caused by
human economic activity, such as ravines in the place of
furrows or road ditches, swamps in the flood zone of a
reservoir, various forms of underground karst in areas
of anthropogenic activity. Often, the accompanying
anthropogenic complexes become predominant in
modern landscapes.

Thus, scientific research indicates that each type of
anthropogenic landscape has its own unique dynamics
and interaction with the natural environment.

The most important component of anthropogenic
landscapes are industrial areas where production and
technological facilities are concentrated. This may include
plants, factories, power plants and other industrial
facilities. Observing the dynamics of these landscapes
allows us to determine the impact of industry on nature
and the effectiveness of environmental measures.

Agricultural anthropogenic landscapes are the areas
occupied by agricultural activities. This includes fields,
orchards, farms and other areas used for agricultural
production. It is important to study changes in such
landscapes to understand the impact of agricultural
activities on soil resources, biodiversity and soil quality.

Transport landscapes include road complexes,
railways, airports and other infrastructure facilities that
serve transport. The dynamics of transport landscapes
affects not only the mobility of society, but also has a
significant environmental footprint caused by the
construction and operation of transport networks.

Housing and communal landscapes include
areas of residential development, public services
and infrastructure. Changes in these landscapes are
associated with the development of cities and villages,
as well as the growing demand for public services. The
study of these landscapes helps to ensure comfortable
living conditions for the population and to determine the
impact of densely populated areas on the environment.

Recreational landscapes are areas for recreation
and entertainment. Parks, forests, sports complexes
and other areas intended for recreation and physical
activity are also affected by anthropogenic activities.
Studying these landscapes allows us to develop
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strategies to preserve the natural environment and
meet the recreational needs of the population.

The two-tiered nature ofanthropogeniclandscapesis
a concept that describes a modern landscape consisting
of two main levels of anthropogenic impact. Currently
the notion of two-tiering is studied rather poorly, but
it can be observed in anthropogenic landscapes. It is
possible to draw through lines between two-tiering and
altitudinal differentiation, but these concepts are quite
different. Altitudinal differentiation is based on the
diversity and change with altitude of climatic factors
and their impact on vegetation, while two-tiering arises
as a result of all landscape-forming factors, primarily
lithogenic (geological structure of the territory, reliefand
their development), climatic, hydrological (functioning
of surface waters), hydrogeological (groundwater), soil,
and plant factors [8]. The two-tier system is divided into
two tiers: surface and underground.

For example, the Kryvyi Rih landscape-technical
system has a vivid example of two-tiered anthropogenic
landscapes; in mining landscapes, the surface tier is
caused by the emergence of dumps, quarries, spoil heaps,
and sludge pits [7]. The underground tier of mining
landscapes is divided into mines (shafts, quarries, drifts,
shanks), adits and sinkholes. The KLTS settlement
landscape also consists of surface and underground
layers. The surface tier is characterized by residential
buildings (multi-storey residential buildings, industrial
enterprises, various shopping centers, cultural and art
centers, etc.) The underground tier of the settlement
landscape includes a high-speed tram, which moves on
both aboveground and underground lines; this type of
tram traffic is typical only for the territory of the KLTS
[7].

To study the biodiversity of anthropogenic
landscapes different methods are used, and the first
method is an integrated geographical approach.
To understand the interaction between the
anthroposphere and the biosphere, it is necessary to
combine geographical analysis, ecological research,
archaeological discoveries and social aspects. By
applying this approach, researchers can gain a more
complete picture of the impact of human activity on
natural components [12].

Geoinformation analysis is a key methodological tool
in the study of the two-tiered nature of anthropogenic
landscapes. A geographic information system is a
complex for collecting, storing and analysis spatial
geographic data and related information about objects.
In a narrower sense, it is a software tool that provides
users with the ability to interact with a digital map of
the area and additional information about objects [10].

A geographic information system complex may
include spatial databases, raster and vector graphics
editors, and spatial analysis tools. This tool is used in
various fields, such as cartography, geology, meteorology,
land management, ecology, municipal administration,
transport, economics, defense, and others [5].
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To solve the tasks related to spatial data processing,
the method of geographic information analysis is
traditionally used, which includes various functions
for creating, editing and analysis spatial data and their
thematic processing. Geoinformation analysis, or spatial
analysis, is the process of identifying geographical
patterns and relationships between research objects
using geographic information systems. This process
covers a variety of operations that can be performed
using a geographic information system.

Another important component of the methodology
is conducting environmental and geographical
expeditions in the field. Studies show that expeditions
allow to analyze the impact of anthropogenic activities
in specific areas by studying the interaction between
people and the environment in detail [9].

Social geographical analysis determines the
influence of human factors on the formation of two-
tiered anthropogenic landscapes. The object of study
of social geography is the central figure - the human
being. The study examines various aspects of society,
social groups, territorial communities and other human
groups. The central object of social geography, as in
regional social geography, cannot be studied separately
from the integral social space and time, in interaction
with real geospatial and temporal coordinates [11].

Thus, the methodology of studying the two-tiered
nature of anthropogenic landscapes combines various
approachescoveringgeography,ecology,geoinformation
analysis and social sciences. This balanced combination
allows us to reveal a large body of knowledge that
defines the modern interaction between humans and
nature in the context of anthropogenic activity.

The methodical basis for the study of the two-tiered
nature of anthropogenic landscapes plays a crucial
role in forming a comprehensive and objective view
of the interaction between people and nature. The
study of anthropogenic landscapes is carried out at the
physical and geographical (landscape) level, mainly by
the methods of classical landscape science regarding
their genesis, which also involves the use of methods
inherent in anthropogenic landscape science [2].

All anthropogenic landscapes evolve in space and
time, having their past, present and future. This requires
the widespread use ofhistoricism methodsin their study.
The current structure of anthropogenic landscapes
depends on their previous history of development.
Thus, the method of cartographic reconstruction
becomes the key to analysis the dynamics and history
of anthropogenic landscapes. The application of this
method leads to the creation of a historical and genetic
series of maps that reflect key time periods in the
development of these landscapes. These maps can be
of a geocomponent or landscape character. The depth
of historical sections of the anthropogenic landscapes
being reconstructed depends on the economic
development of the territory and the purpose of the
study [1].
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For example, when studying the history of the
formation of settlement landscapes in the forest-steppe,
the Paleolithic period should be taken into account
for the forest-steppe landscape of the Podilska and
Prydniprovska uplands and the Neolithic period (the
Dniester and Southern Bug riverside) for agricultural
landscapes. The historical depth of the study allows us
to identify the specifics of landscape development and
optimize their development.

The analysis of paleogeographic, archaeological,
historical, archival, literary and cartographic sources,
as well as the results of various scientific studies, can
be used to create maps and map schemes of historical
sections of anthropogenic landscapes. Additionally,
toponymy, old-timers’ stories, old photographs, and
other sources can be used. Historical and genetic series
of maps are becoming a valuable tool for obtaining
quantitative characteristics necessary for rational
nature management and development of projects for
optimization of landscape complexes [3].

When shaping anthropogenic landscapes, humans
mainly seek to introduce them into the natural
environment in a reasonable and responsible manner,
striving for rational and harmonious interaction.
Otherwise, their transformation requires additional
costs or quickly leads to destruction and transformation
into cultural objects. For these reasons, the method of
natural-anthropogenic coexistence is key in the study
of anthropogenic landscapes. It becomes important
to consider the anthropogenic landscape not only
as a separate element, but also as a component of an
interacting paragenetic system (e.g., reservoir - coastal
strip, protective forest belt - adjacent field).

Since anthropogenic landscape structures are not
always easy to distinguish from natural variants (for
example, a swamp becomes the actual bottom of a sand
pit, or an artificial forest plantation resembles a natural
forest, or a reservoir resembles a natural lake), the
comparative method of natural analogues is critical. This
approach allows us to establish similarities and highlight
differences between anthropogenic landscapes and their
well-studied natural counterparts. An important element
is the consideration of the anthropogenic landscape not
only as a separate element, but also as a component of
an interacting paragenetic system, such as a reservoir -
coastal strip or a protective forest belt - adjacent field.

The areography method appears to be the
most promising for a detailed study of small-scale
anthropogenic landscapes. Its essence is to show on
the map the areas of development of the main classes
or subclasses of anthropogenic landscapes in the form
of solid areas or symbols. The choice of the mapping
method depends on the specifics of the object and the
availability of source material. In particular, appropriate
symbols can be used to show the location of urban,
water and industrial landscapes, while the locations of
agricultural and forest anthropogenic landscapes can
be shown with solid hatching.

2022. Bunyck/Issue 36 |

Although the areographic method is widely used
in general anthropogenic landscape studies, it is of
secondary importance in regional studies. In addition to
theseapproaches,itisalsoreasonable to usethe methods
of specialized sciences related to the relevant classes of
landscapes in the study of anthropogenic landscapes.
For example, when analyzing agricultural landscapes,
methods of soil science and agrophytocenology can be
used, and for forest anthropogenic landscapes, methods
of forestry, botany, geobotany, and others as well.

Thus, the study of the two-tiered nature of
anthropogenic landscapes provides an opportunity
to understand their nature and interrelationships
better. The use of the areographic method becomes
key in this context, as it allows to visualize the areas
of development of the main classes or subclasses of
anthropogenic landscapes at different levels, to note
their features and interactions.

The areographic method is used to represent the
two-tiered nature of anthropogenic landscapes on a
map, with symbols or areas representing the upper
and lower levels. For example, appropriate symbols
can be used for urban, water and industrial landscapes
on the upper tier, while agricultural and forested
anthropogenic landscapes can be indicated by a solid
shading on the lower tier.

Additionally, it is important to take into account
the different sectoral approaches to the study of built
landscapes to analyze their two-tiered nature.

Historical depth expressed by the outcome analysis
method, becomes an important element in the study
of two-tiering. Taking into account the development of
anthropogenic processes at different levels and their
interrelationships with the environment contributes to
a deeper understanding of the structure and evolution
of anthropogenic landscapes.

Conclusions. The methodological basis for studying
the two-tiered nature of anthropogenic landscapes
is a set of various methods that allow scientists to
understand and assess better the impact of human
activity on nature. The combination of geoinformation
analysis, socio-geographical research, statistical
analysis and other methods creates a more complete
picture of the two-tiered landscape, taking into account
the various aspects of the interaction between the
anthroposphere and the biosphere.

The study of the two-tiered nature of anthropogenic
landscapes is an integral part of modern geography
and ecology. Taking into account classifications, using
integrated methodologies and geoinformation analyses
contributes to the formation of a complete map of
human-nature interaction. Research in this area helps
not only to understand the past, but also to become
the basis for developing strategies for sustainable
development and ecosystem conservation for future
generations.
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METOAONOrNYHA TA METOANYHA OCHOBA AOCNIAKEHHA ABOAPYCHOCTI AHTPONONEHHUX
NAHAOLWASTIB

JlocnigKeHHA aHTPOMOreHHUX NaHALWABTIB € aKTyaNbHOK TEMOK B CyyacHil reorpadii Ta ekonorii. AHTPONoreHHi
NaHAWadTV BUHMKAIOTb B Pe3y/bTaTi BNAWMBY aHTPOMOreHHOI AiAAbHOCTI Ha NPUPOAY i MatoTb 4BOAPYCHY CTPYKTYPY, L0
CKNAZlAa€TbCA 3 NPUPOLHOTO Ta aHTPOMOrEHHOTO KOMMOHEHTIB. BUBYEHHA LUX NaHAwWwadTiB BMMarae HaABHOCTI HayKOBO 06-
IPYHTOBaHOI METOZ0/10TYHOI | METOAMYHOI OCHOBMW, sIKa 403BOIUTL 36MPaTK, aHaNi3yBaTK Ta iHTEPMNPETYBaTH AaHi NP0 HUX.

Mertolo CTaTTi € PO3rNA4 METOAONOTIYHNX Ta METOAUYHMX aCNEKTIB LOCNIAKEHHA ABOAPYCHOCTI aHTPOMNOTEHHWX NaHA-
wadtis. BoHa cnpsAMOBaHa Ha BU3HAYEHHA TEOPETUYHMX 3acCaj i MPAKTUYHUX MiAXOAIB [0 BUBYEHHA UUX NaHAwadTis, a
TaKOX Ha aHani3 meToziB 360py Ta 06po6KM AaHUX, AKi L03BONAIOTb OTPUMATH iHGOPMALLitO NPO NPUPOAHUIA | aHTPOMOTEH-
HUI KOMNOHEHTU NaHAWadTy.

OCHOBHMIA MaTepian. Y cTaTTi PO3rNAHYTI OCHOBHI MOHATTA 1 TEOPETUYHI 3acagy AOCNIAKEHHA ABOAPYCHWUX aHTPOMO-
reHHUX NaHaWwadTis, BKAOYAOUM iX KNacudikaLio Ta BUABNEHHA. TaKOX PO3MAHYTI METOAMYHI NiAXOAW [0 [OCNIAKEHHA
AHTPOMOreHHWX NaHALWATIB, BKIKOUAOUM BUKOPUCTAHHS Pi3HUX MeTOZiB 360py i 06pO6KM AaHUX, aHani3y KapTorpadiyHo-
ro matepiasny Ta BUAKOPUCTaHHsA reoiHGopMaLinH1X cucTeM.

HaykoBe 3HaueHHA AaHOi CTaTTi NOAAraE B TOMY, L0 BOHA HAJa€ HOBI MiAXOAM A0 AOCAIAXKEHHA ABOAPYCHOCTI aHTPO-
MOTeHHUX NaHAWAGTIB, WO MOXYTb ByTV BUKOPUCTAHI B NOAANbLIMX HAYKOBUX AOCAIAKEHHAX Ta NPAKTUYHIN AiANbHOCTI.
Pe3ynbTaT AHOTO AOCAIAKEHHA MOXKYTb 6YTU KOPUCHUMM ANsA reorpadis, €KOIOTIB Ta iHLWMX CnewianicTis, sKi 3aimatoTb-
CA BUBYEHHAM i OXOPOHOIO NPUPOAN.

BucHOBKM i noganblui gocnigKeHHA. JoCnifKeHHA ABOAPYCHOCTI aHTPOMOTreHHUX NaHAWadTiB 6a3yeTbcA Ha pi3HO-
MAHITHUX MeTOoAaXx, AKi LOMOMaralTb HayKOBLAM KpaLle 3p03yMiTU Ta OLLIHUTK BNINB aHTPOMOreHHOI AiANbHOCTI Ha Npu-
podHe cepefoBuLle. BukopucTaHHA reoiHGopMaLLiiHOrO aHanisy, couianbHo-reorpadiuyHnx AOCAiAKeHb, CTaTUCTUYHOTO
aHani3y Ta iHWKWX MeTOAiB [03BONAE OTPUMATK Binbll NOBHE YABNEHHA NPO ABOAPYCHICTb, 3 YpaxyBaHHAM Pi3HMUX acnek-
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TiB B3aemogii Mixk aHTponocdepoto Ta biochepoto. JocniaKeHHA ABOAPYCHOCTI aHTPONOrEHHWX NaHALWABTIB € BaXK/IMBOKO
YacTMHOLO cyyacHoi reorpadii Ta ekonorii. BUKopucTaHHa KnacudikaLin, iHTErpoBaHUX MeToZOoAOri Ta reoiHGopmaLinHUX
aHanisis 4onomarae fOCNIANTU B3AEMO3B’A30K IHOACHKOT AiANbHOCTI Ha NPUPOAHE CepesoBULLE.

KntouoBi cnosa: 0s8oApycHicmb, aHmponozeHHi naHowagmu, memodosnoeis 0ocnioHeHs, Memood.
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