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AxmyanvHa mema

Actual Subject

| MapyHsk €. O. 0000-0002-6743-6883

IHcTuTyT reorpadii HauionanbHoi akafemii Hayk Ykpainu, Kuis

HayxoBi 3806yTKK cniBpo6IiTHUKIB

DOI: https://doi.org/10.15407/ugz2026.01.003 & i

|.I'"'E

| YexHii B. M. 0000-0003-1430-9175

IncTuTyTy reorpadii HAH Ykpainu y 2025 poui

Y[1K 001.89:910.11:001.32(477)ITHAHY"2025"(045)

Meroro my6miKaliii € BUCBIT/IeHHA OCHOBHMX HAyKOBMX HamlpaljoBaHb IHcTutyty reorpadii HAH Ykpainn
3a HayKOBO-JOCTIHUMM poboTaMu, mposefieHnMy y 2025 p. Oco6mBy yBary npujiieHo MUTaHHAM OLHKM
BIUIMBIB Ha HaBKOJMIIHE CepefOBMINe, CYCHIIbHUM TpaHCOpPMALiAM Ha BCIX MPOCTOPOBUX PiBHAX, PO3-
HIMPEHHI0 MDKHAPOZHOTO CIiBPOOITHMIITBA Ta afamnTallil eBPOMEiCbKOrO JOCBINY 3 ypaXyBaHHAM peajiiit

POCiliCbKO-YKPaiHChKOI BilfHN.

Kniouosi cnosa: zeozpadisi, memooonozis, memoou, pexomenoauii, pociticoxa azpecist, 6naueu, HacmioKu.

¥ 2025 p. naykosui HanjionanpHol akageMii Hayk
Ykpainu npopoBxyBanu (HOpMyBaTU iHTENIEKTY-
anbHMIT QYHIZAMEHT Pe3MIbEHTHOCTI KpaiHu, pe-
rioHiB Ta rpomaj B yMOBaX BiliCbKOBOI arpecii
pocii. Tak, 6ynu ycmiurHuMy MDKAUMCHUIITIHAPHI
IOCTi/KeHHs, 1 o0 MigBUIeHHs 060pOHO3aT-
HOCTi YKpaiHu, i IIOmo IOLIYKy cTpaTerin ii pos-
BUTKY B YMOBAaX BillHU, HiJTPUMKN €BPONEIChKOI
inTerpanii. O4ikyBaHoO, 1IJ0 3Ha4YHA yBara MpUia-
nach imenTndikanii Ta oliHIOBaHHIO 30MTKIB s
€KOCHCTEM 11 aHTPOIIOT€Hi30BAHOI'O CEPENOBUIIA,
3okpeMa i 3 Bukopucranuam ['IC texHonoriii, y
Bi/ITOBIJHOCTI 3 TPEH/IOM JIifPKMTaMi3allil, a TAaKOX
HacTaHoB 3ejieHoi yroau €spormelicbkoro Coosy.
Brecok reorpadis O6yB cripsMoBaHUII Ha BJJOCKO-
HaJIeHHSA METOJIO/IOTiYHNX i METOAMYHUX ITigXO0/iB
OL|iHIOBAaHHSA TEPUTOPIil i3 3aCTOCYBAaHHAM Pi3HUX
TUIIIB IaHUX, HacaMIlepes, AMCTAHILIMHOTO 30H[Y-
BaHHA 3eMyi. PopMyBaInCh METOMKY OILiHIOBAH-
Hs BIUIMBY 0OJIOBUX [iiil Ha maHAumadTH, 1ecoBmit

IOKPUB Ta IPYHTU. Y KOHTEKCTi 3abe3ledeHHs
IIPOCTOPOBOTO PO3BUTKY aHa/li3yBajach €BOMIOLiA
IPOCTOPOBUX CTPYKTYP, 110 OXOIITIOBA/JIO IOHAJ,
cTopiuHmit nepioy; Tpancopmarii Micbkoi Mepexi
YkpaiHy, a TakoxX cydacHi TpaHcdopmanii Micbko-
ro IPOCTOPY, BUBYA/INCh OKpeMi acmekTy 3abes-
HeYyeHHs IPOCTOPOBOI CIPaBefMMBOCTI. Binbyscs
0OMiH [OCBiJOM B paMKaX ITOJIbCHKO-YKPaiHCHKOI
eKCIIepTHOI ITaTopMu 3 MPOCTOPOBOrO IIAHY-
BAHH:, OIHVM 3 Pe3y/IbTaTiB AKOIO CTAjI0 BU/IaHH:A
crinbHOI MOHOTpadii MO0 MirpariifHux mporecis
iy yac moBHoMacuITabHoi BiitHu. TpuBamu pobo-
TU 3 BIIPOBAJ[)KEHHS IPUHLMNIIIB €KOJIOriYHOIO I/Ia-
HYBaHH:, 30KpeMa 3 MiTPYMAHHA CeKTOPAIbHUX
MOMITUK 1 OCBITHBOIO INPOLECY, 3 YPaXyBaHHAM
MOJIITUKYM OKpeMUX KpaiH €Bponericbkoro Corosy,
Hacamrieper Himeuunnu. [luckycii B reorpagiunmx
Ko/ax (OKYCYBa/lIMCh TAaKOXK Ha MailOyTHbOMY Ha-
VK IIpO 3eMJII0 ¥ JOBTOCTPOKOBIIl IIepCIeKTUBI, AK
iHCTpYMEHTY IIPOCTOPOBOIO PO3BUTKY, 1110 30Pi€H-

LntyBaHHA:

MapyHsk €. O., YexHiii B. M. (2026). Haykosi 3806y Tku cniBpo6iTHUMKIB IHCTUTYTY reorpadii HAH Ykpainu y 2025 poui. YkpaiHcokul 2eoepa-
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€. O. Mapynax, B. M. Yexniti
HAYKOBI 3[0BYTKW CMIBPOBITHUKIB IHCTUTYTY FEOTPAGITHAH YKPAIHM Y 2025 POLL

TOBaHUII Ha 3a0e3le4yeHHs 30aTaHCOBAHOTO Mail-
OytHboro Ykpaiunu [I, 8].

HisanpHicTh IHCTUTYTY 3a TonepenHi 5 poKiB OT-
puMara BUCOKY OL[IHKY 3a pe3y/lIbTaTaMy Jep>KaHoi
aTecTallii HayKOBUX YCTaHOB Ta 3aKJ/IaJiB BUILOL
OCBITM B YaCTMHI IIPOBAJKE€HH:A TAaKUMM 3aKja-
flaMy HayKoBOI (HAayKOBO-TeXHIiYHOI) AifTbHOCTI
3a HayKoBUM HanpsamoM «CycninbHuii». IHcTuTyT
reorpadii HAH Ykpaiuu 6y/o BigHeceHo 1o rpynn
«A» (Haka3 MiHicTepcTBa ocBiTH i Haykm Ykpainu
Biz 27 gepBHA 2025 p. Ne 945).

¥ 2025 p. IHcCTUTYT IpOBOAYB JOCTI/PKEHHA 3a
11 HayKOBOZOCTITHUMM POOOTAMIL.

3a NPOEKTOM, L0 BUKOHYBABCs 32 IIPiOpUTET-
HUM HanpsAMoM « TeXHOIOTil KpUTUYHMX KOPUCHUX
KOIIa/JIMH, Hp06IIeMI/I XiMi4HOrO, papiallillHOTO Ta
6i0/10TiYHOTO MOHITOPMHTY CTaHy HOBKI/IIA Ta Jio-
ro BiTHOBNeHHs» Ha 2025-2026 pp. y Mexax 6ro-
mxeTHOI nmporpamu «IlifTpuMKa po3BUTKY npiopn-
TeTHUX HAIpAMIB HayKoBMX focmimkenb» (KIIKBK
6541230) Ha 2025-2026 pp. «O6’€0nanuii incmpy-
menmapiii naHoOwaPmnozo n1aHy6aHHA ma ouc-
Manyilino20 30H0Y8AHHA 3emi 0N KOMNIEKCHOT
ouinKu cmany 008KinnA Ykpainu 6 ymosax itinu
ma noeéoeHHo20 8i0HO6MeHHA» OyN0 po3pobie-
HO METOJOJ/IOTII0 OLiHIOBAHHA CTaHy €KOCHCTEM
i3 3acTocyBaHHAM 00’€JHAHOTO IHCTPYMEHTapii0
MaHAMA(THOTO IUIAHYBAaHHA Ta JUCTAHIIIHOTO
30HJyBaHHSA 3eMJli, 3 ypaXyBaHHAM MiKHapOJHOTO
Ta HaIioOHa/IbHOTO 0CBiny (wr.-kop. HAH Ykpai-
Hu €. 0. Mapynsk, akag. HAH Vkpainn JI.T. Py-
meHko, 4i.-kop. HAH Ykpainnu C. A. JlicoBcpknii,
B. M. Yexniit, L. B. I'ykanosa, P. O. Crnus, K. A. Ilo-
nmuBay, JI. O. €nxicrpaTtosa, O. A. AIOCTONOB Ta iH.).

3a rpantom HAH VYkpainn gocnigHUIbKUM 7a-
6opatopiam/rpynam monoaux Buennx HAH Vkpa-
IHM [11 IPOBENEHHA MOCIIKEHb 3a IIPiOpuUTeT-
HUMM HAalpAMaMM PO3BUTKY HAyKM I TEXHiKu
2024-2025 pp. (KIIKBK 6541230) «Pe3unvenm-
Hicmb ma nomenuian 6i0H06NEHH azpapHoi cPe-
pu mepumopianvrux zpomad Kuiecvrozo ITpuoi-
npoe’ss, uwo nocmpaicoanu 6i0 pociiicoxoi azpecii»
0y/10 OOIPYHTOBAHO KIIIOYOBi (aKTOPU CTiNIKOCTI
arpocdepu tepurtopianbHux rpoman KuiBcpkoro
[IpupHIIpoB’s, 10 MOCTpaXKAanu Bif pociiicbkoi
arpecii Ta BM3HAY€HO HAyKOBi 3acaju i OIpa-
LIJOBAHHA LUIAXIB IX IIOBOEHHOIO BigHOB/IeHHS [2]
(A. C. Kyunip, O. M. Jleit6eprok, B. M. IlIBaiiko,
B.I1. Monopuka).

3a IPOEKTOM, 1110 BMKOHYBABCs B paMKaX HayKo-
BO-J0C/ifHNX pobit Monopux yyennx HAH Vkpainn
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YKPATHCbKUMI TEOTPA®IYHUI XYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

Ha 2025-2026 pp. «leonpocmoposa ouinka eniusy
6otiosux 0iil Ha necosuil nokpus Ykpainu (y mexncax
cmenoeoi 30Hu)» Oy/I0 OIPAIIbOBAHO METOIOIOTIO
OIiHIOBAaHHA BIUIMBY OOMOBMX [iilf HA HAyKOBY Ta
reoTyPUCTUYHY LIiHHICTD JIECOBO-I'PYHTOBMX PO3pi-
3iB, OOIPYHTOBAHO MOXX/IVBICTh BUKOPUCTAHHS 3a-
IIPOIIOHOBAHOI METOAVKY [IJI OLIIHIOBaHHSA BIIMBY
6oitoBrx Aiit Ha iHmi nprpopHi 06’extn (O. C. BoHu-
koBcpKuii, O. M. Jleiibepiok, B. M. IIBaiixo).

3a iHIIOI BiOMYOI0 TEMaTUKOIO, 3aTBepiKe-
Hotwo IIpesupiero HAH Ykpainm:

3a Temoro «Micvka mepexnca Ykpainu: 3pis ic-
MopuHHUX 3MiH i IX KapmozpadyeaHHs 3 mMemoro
niosuueHHs edpekmueHocmi pezioHanvHoz0 Po3-
8umxKy» BIleplle 3a OCTaHHI 125 poKiB, cCIMparo4nch
Ha JaHi IepenuciB Hace/IeHHA 1 aHali3 TOIOBHUX
YMHHUKIB BIUIMBY, Oy/I0 3MiiICHEHO MOCIifI>KeH-
Hs ocobnmuBocCTell (OpMyBaHHA MiCbKOI Mepexi
VYKpainu Ta BUABIEHO TEHAEHIII 3MiH B pO3ce/leHHi
MiCBKOTO HaCe/IeHH, 1[0 € OCHOBOIO /IS Mail0y THIX
pobir 3 BifHOB/IEHHA YKpaiHu Ta 3abe3nedeHHs il
MOBOEHHOTO pO3BUTKY [7, 9] (akaxm. HAH Ykpainn
JI.T. Pymenko, A.I Boukoscbka, O. M. Heﬁ[6ep}01<,
K. A.ITonuBay, M. M. Bumss Ta is.).

3a Temoro «/lanowadmu Yipainu 6 ymoseax
8iliHu: mpanchopmauii ma wnaxu 6i0HO6eH-
HA» OY/I0 OIPALbOBAHO METOJOJIOTII0 TOCTiKeH-
HA BIUIMBIB BOEHHUX il Ha MaHAmAdTH YKpaiHm,
IO IPYHTYETbCA Ha NMaHAMA(TO3HABYIN Ta aH[-
ma THO-eKOJIOTiuHiil iHTeprpeTariil BiTYM3HIHO-
ro Ta 3apy0iKHOTO HOCBify OLiHKY BIUIMBIB Bili-
Hy Ha joBKimna (B. M. Yexnin, JI. FO. Copokina,
O.T.Tony6uos, JI. M. Tumynsx ra in.).

3a rtemow «leomopgozenes ypbanizosanoi
npupoono-anmponozennoi cucmemu m. Kuesa y
nocmeoenHuil nepiod» 6yo 37iliCHEHO OLiHIOBaH-
HA penbedy Ta penbedOoyTBOPIOBATbHIX BifIK/IazliB
teputopii M. KieBa 111 €K0/10roopi€eHTOBaHOrO 10-
CTBOEHHOTO PO3BUTKY reomopgocucremn. Takox
Oy/10 mpoBeleHO BemMKoMacuTabHe Kaprorpady-
BaHHA penbedy ypbaHizoBaHoi reomopdocucreMn
teputopii M. KneBa Ak OCHOBM [/ IpOBefEeHHA
HPUK/IAJHUX iHXEeHepPHO-TeoMOp(dOIOriYHNX Ta
€KOJIOr0-reoMop(OJIOTiYHUX HOCIiIKeHb. YTOY-
HEHO CXeMy pailoHyBaHH:A ypboreomopdocucremMn
teputopii M. Kuesa 3a cTyneHeMm iH>XKeHepHO-Teo-
Mopdornoriunoro pusuky (P. O. Cnuns, A. B. Mato-
ko, O. b. barmer, O. C. bonukoscokuiir, M. JI. Au-
Tomyk, I. B. Pomanenko).

3a TeMol0 «Memoodonozis noemanHux pexoH-
cmpyxuiii nNpUPoOHUX yMO8 Pi6HUHHOT mepumopii
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€. 0. Mapynsax, B. M. Yexniil
HAYKOBI 3JOBYTKM CMIBPOBITHUKIB IHCTUTYTY TEOTPA®IT HAH YKPAIHI Y 2025 POLI

Yipainu y uemeepmunnomy nepiodi ma ii peaniza-
uist 6 2eoingopmauiiiniii cucmemi» 6yIo 3ailicHeHO
najieoreorpadivni iHTeprperanii pe3y/n1bTaTiB aHa-
TITUYHUX TOCTI/KEeHb 32 MaTepianaMu 00CTeXXeHb
apXeo/IoriyHNX Ta IHajeoreorpadiyHux mam sATOK
I/IsL BiITBOpeHHs maneoreorpaivHmx o6cTaHo-
BOK IIJIEMICTOLIEHY i TOJIOLEHY B MeXXaxX MOJEIbHUX
perioniB Tepuropii YKpaiHM 3 BUKOPUCTAaHHAM
cTBOpeHOl Beb-opieHTOBaHOI reoindopmariiiHoi
cucremu «Paleo web-GIS» (OK. M. MarsiimmnHa,
'A.C.Iyerkol, C.TI. Hopomkesuy, C. II. Kapmasu-
HeHKo, A. C. Kymnip).

3a Temor «PyHKUioOHANLHA CIMPYKMYPU3AUin
mepumopii Ykpainu ma ii 3minu 6 ymosax pociii-
cvkoi 8ilicbk060i iHmepeeHuyii» OYI0 po3poOIeHO
cxeMy (GYHKIIIOHaTbHO-TEPUTOPiaTbHOI CTPYKTY-
pusanii rocnogapcTsa i po3ceneHHa YKpaiHu Ta ii
TpaHcopMaliii B yMoBax OBHOMACIITAOHOI BIiIHIAL.
Takoxx 6y/70 ONpanbOBaHO METOAUKY BU3HAYCHHS
OCHOBHMX KOMIIOHEHTIB TepUTOpia/bHOI Opranisa-
il cycHiibcTBa 3 BUKOPUCTAHHAM 3ac00iB AUCTaH-
LifiHOrO 30HAYBaHHA 3eMili. Bupineno, cranom Ha
2022 p., 89 ¢dynkuionanpHux ypbaHi3oBaHMX Te-
puTOpin i 3miMiCHEHO IX TUIII3ALiI0 3a KpUTEpiaMM
4YJICE/IPHOCTI HACEN€HHA Ta IUIOLL, KIIBKOCTI Axep
KOHCOJiia1il, CIiBBiIHOIIEHHA HACENIEHHA Y HUX Ta
B MeXax ixHix cybypb6iit. O6rpyHTOBaHO PaMKOBi
peKOoMeHIalil 0/j0 BAOCKOHAIeHHA (YHKIIIOHA/Ib-
HOI crenjianizanil rocnogapcbkux LeHTpiB [4, 6]
([ IL. igrpymnnit, B. I1. Haripra, H. L. ITpoBoTap,
JI. O. €Enictparosa, O.A. Anocronos, C.O. Ocra-
neHko, B. B. boupap Ta in.).

3a temo «Memoodonozisi 3a6e3neueHHsT Po3-
6UMKY MepUumopianvHux zpomao Ha 3acadax
npocmopoeoi cnpasednuséocmi» Oyno 3[iICHEHO
aHaJIi3 pO3BUTKY TEPUTOPiaJIbHUX I'POMaJ, y BUMi-
pi IPOCTOPOBOI CIPaBEIMBOCTI 3 ypaXyBaHHAM
HAC/liIKiB BOEHHMX il B YKpaiHi. 3okpeMa 6yio
BUI3HAYEHO T'OJIOBHI YMHHMKI, AKi IPU3BEIN O II0-
IIMO/IeHHA IPOCTOPOBOI HeCIPaBe/IMBOCTI Mic/IsA
MOYaTKy ITOBHOMAcIITaOHOTO BTOprueHHs pd. Ta-
KOX Oy/I0 BUABJIEHO BiIMIHHOCTI B OLiHKax Ipo-
CTOPOBOI CIIPABEIIMBOCTI MEMIKAHIAMM 3aXiZJHOTO
periony YkpaiHmM BifTHOCHO PEeCIOHJIEHTIB 3 yCix
TepuTOpianbHUX rpomay Ykpaian [3, 5] (wr.-xop.
HAH VYkpainn C. A. JlicoBcbkuii, wi.-kop. HAH
Ykpainn €. O. MapyHnsx, L. B. I'ykanosa, A. A. Mos-
rosuit, C. A. IToxnanpkuii, O. JI. [lponosa, T. A. Ipn-
HIOK, I. B.ITaToka Ta iH.).

3a goroBopoM 3 MiHicTepcTBOM OCBiTH i Hay-
ku Ykpainu «Komnmexcrne nayxoee 0ocniosmenns

1(133)'2026

YKPATHCbKMI TEOTPA®IYHUI XKYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

KoHuenmyanizauii npocmopoeoi mpanchopmauii
Yipainu 6 ymosax eilinu ma no6oeHH020 8i0H06-
neHHa» OOIPYHTOBAHO METOAMKY TeMaTUYHUX
reoMop¢ooriYHNX Ta maneoreorpadiyHux mo-
CIIiIPKeHb, IPOBENEHO IMONbOBI reomopdormoriu-
Hi Ta maseoreorpadivni mocmimKeHHA B MeXax
OKpeMUX TepuTopianbHuUX rpomajy KuiBcbkoro
[TpupHinpos’s, sAki 3a3HamIM IOLUIKOJ)KEHb BHa-
CIij0K BoeHHUX Aiit. OXapaKTepus3oBaHO penbed,
penbedoyTBOpIOBaNbHI BifK/IaAM Ta IpoLecu
palioHiB jocmimKens, ix TpaHchopMalii BHACTITOK
BOEHHUX Jiill. Po3po6iieHo cTpyKTypy 6a3u maHux
MOHITOPMHTOBUX HOCIII)KeHb CTaHy penbedy Ta
I'PYHTOBOTO IOKPMBY, ITOIIKOIXKEHNX BHACTiIOK
BOEHHUX fill. CTBOpEeHO IIPOCTOPOBi 6asy faHuX
HaceJIeHUX IYHKTiB YKpaiHy, IO 3a3Ha/IN BillChKO-
BOTO BIIIMBY, BUSHAYEHO JIOrO BUAY M1 TPUBAJIICTD.
Ha ocnosi gaaux ACLED mifpaxoBaHO Ki/lbKicTb
MOl i CTBOpEHO cepifo KapT, sIKi BifoOpakaroThb
MaclmTaby Ta iHTeHCUBHICTb pyiiHyBaHb. BusHa-
YEeHO OCHOBHI YMHHUKM BIUIMBY BiJiHM Ha JIaH[-
madTy Ta iXx MexaHivyHi, pisuyHi Ta ximiuHi popmu
HNposABYy B MAHAMAQTI Ha PiBHI OKpeMUX KOMIIO-
HeHTiB Ta maHpmadry y ninomy. OnpanboBaHo i
y3araJbHeHO [OCBij BinOymoBM KpaiH, TepuTopis
AKUX B MMHYJIOMY ([a/IeKOMY 4M BiJHOCHO HeflaB-
HbOMY) Oy/Ia apeHOI0 BOEHHUX Jiif, 260 3a3HaBaa
6ombapnyBaHb i pakeTHUX o6CTpiniB. 3pilicHe-
HO POOOTU 3 PO3POOKM METOAMKM BUKOPUCTAH-
HA CynyTHMKOBOI iHdopmanii pma BU3HaYeHHA
¢yHKIiOHaIBHUX YpOaHi30BaHUX TEPUTOPIil, 5K
OCHOBHUX (popM TepuropianbHOl opraHizauii cy-
crminberBa (wi.-kop. HAH Ykpainu €. O. Mapynsx,
yI.-kop. HAH VYkpainn C. A.JlicoBcbKnii, akap.
HAH VYkpainu JI.I. Pygenxo, I.IL Iligrpymramii,
B. M. Yexsiit, P. O.Cnounsa, C.II. JlopomkeBny
Ta iH.).

[Tpotsirom 2025 p. cniBpobiTHUKK [HCTUTYTY
OTpMMAa/M CBiIOLTBA IIPO [Ep>KaBHY peecTpalliio
TaKMX 00’€KTiB ITpaBa iHTe/NIeKTyaTbHOI BTACHOCTI:

o 36ipka kapt 3 ommcom “Electronic atlas
«Ukraine. Cultural Landscape Heritage” (K. A. ITo-
nuBsay, B. C. Yabanwok, B. I. ITogsoiicbka);

« 36ipka kaprorpadiuHux TBOpiB «MexaHiuHMIT
BIUIB BOECHHUX /il Ha IPYHTOBUI IIOKPUB OPHUX
3eMe/Ib OKpeMUX TepuTopiasbHux rpomap Kuis-
cbkoi obmacti (ByyaHcbka, BenmumkogyuMepcpka Ta
Makapiscpka TT)» (A. C. Kymnip, O. M. Jleit6epiok,
B. M. IlIBaiiko);

» KOMIT'IOTepHa Imporpama «Be6-opieHTOBa-
Ha reoiHdopmaniiHa cucrema maneoreorpadiu-
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€. O. Mapynax, B. M. Yexniti
HAYKOBI 3[0BYTKW CMIBPOBITHUKIB IHCTUTYTY FEOTPAGITHAH YKPAIHM Y 2025 POLL

HUX pocmipkeHb Ykpainm» (JK. M. MarsiimnHa,
C.II. Jopomxesuy, C. IT. Kapmasunenko, O. B. Ma-
nibopa, 'A.C.Ipuenkol, A. C. Kyurnip);

 HayKoBi cTarTi «I[IpocTopoBa cipaBeMBicTh:
reorpadiyHa KOHI[eNTyamisanis B yMOBax Biii-
HU B Ykpaini» (€. O. Mapynsk, C. A. JlicoBcbknit,
L. B.I'yxanosa A. A. Mosrosuii, C. A. IloxAbknit,
O.B.Topmis) ta «IHKIIO3UBHICTD Ta eKONMOTivYHi
NpIOPUTETY MICBKOTO PO3BUTKY fAK CKJIaJJOBi KO-
CTi )XUTTA HaceNeHHs (IIPUK/Iagy MOLEIbHUX MiCT)»
(€. 0. Mapymnsxk, C. A. JlicoBcokuii, 1. B. I'ykanosa,
A. A. Mosrosuit C. A. TTOK/ISI[bKAIL,).

Inctutyr reorpadii HAH Ykpainu 6yB crmis-
OpraHizaTopoM MDKHAPOJHMX HayKOBO-IPAaKTNY-
HIUX 3aXOfiB, 10 NpoBoAuInch B 2025 p., 30Kpema:

o onnaiH-nopii «leoBarpa» y pamkax rmo-
6anbHol iHiniaTnBM MikHapogHoro reorpadiqto-
ro corw3y «GeoNight» (y cmiBnpani 3 YepHiBennb-
KM HalliOHaZbHMM YyHiBepcuteToM imeHi IOpis
®denpkoBnya);

» V MiXHapoHOI HayKOBO-IIPaKTUYIHOI KOH(pe-
pennii «[eorpadivyna Hayka Ta OCBiTa: HepCIEKTUBI
11 inHOBanii» (y cmiBnpani 3 YHiBepcuterom Ipuro-
pia CxoBoponu B Ilepescnasi);

o MixHapogHOTo ceMiHapy «EBpOIeCbKUIL
JIOCBifi PO3POOKM OCBITHIX IpOrpaM 3 eKOJIOrid-
HOTO IVIaHyBaHHA Ta IX BIPOBA/PKEHHA B YKpaiHi»
(y cniBnpani 3 bepmiHCbKMM TeXHIYHUM YHiBepcu-
TETOM);

o Mi>KHapOJHOIO HayKOBO-IIPAKTUYHOTO CEMi-
Hapy «Apxisu npupopu LlentpanbpHoi Ta CxigHol
€Bpom: Bif remasito fo aHTpomnoLeHy» (y criBmpa-
i 3 YepHiBeLIbKMM HalliOHAJIbBHUM YHiBEPCUTETOM
imeni I0Opisn ®enpkoBuya, Hanionanbaum npupop-
HUM TapKoM «XoTuHCbKuit» ta I'O «Hayka i npnu-
pona»).

HetanpHimre mpo ui 3axogu — Ha OQimitHNX
Be6O-cropinkax HAH Ykpainn Ta IHCcTHTYTY Teo-
rpadii HAH Vkpainn: https://www.nas.gov.ua/ Ta
https://igu.org.ua/

Y 2025 p. 3a yyacri HaykoBLiB [HCTUTYTY 6YI0
MiITOTOB/IEHO 1 BUMILIJIM B CBIiT TaKi BUJAHHS:

1. Komornicki, T., Wisniewski, R., Jakubowski,
A., Szejgiec-Kolenda, B. Maruniak, Eu. (2025).
Cross-border Mobility in Eastern European Union
Countries : External Shocks and Regional Resilience.
Published by Routledge. 300 p. ISBN 1032701757 /
9781032701752.

2. Mapynsaxk €. O., Hipyx A. I1., JlicoBcpknii C. A.
Ta iH. (2025). Ieoingopmauiiina cucmema 3 npocmo-
P06020 0UiHI06aHHA dezpadauii 006kinns Ykpainu
sHacniook pociticvkoi azpecii. ITig pen. €. O. Mapy-
HaK. K. 115 c. ISBN 978-617-14-0494-6.

3. Kpaxoscpknit C. (2025). Enexmponni amna-
cu: meHOeHUii po36UMKy ma mMemooono02is 00cui-
Oxmcerns. Tn-T reorpadii HAH Vkpainn. Kuis: TOB
«IIpinTTy>. 268 C. ISBN 978-617-8754-23-5.
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The purpose of the publication is to highlight the main scientific achievements of the Institute of Geography of
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to the issues of environmental impact assessment, social transformations at all spatial levels, expansion of inter-
national cooperation and adaptation of European experience considering the realities of the Russia-Ukraine war.
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[Ipupodruuo-eeoepagiuri 00CnioNHeHHs
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[HCTUTYT pUHKY Ta eKOHOMIKO-eKonoriuHNX AocnigxeHb HauioHanbHoi akagemii Hayk Ykpainu, Ogeca

BnavB KOHTPONbOBAHOro BUIyYeHHA CAaMOCafiHOI CONi
Ha BOAHO-CONboBUii pexxum KyanbHULbKOro AMMaHy

YK 556.5:551.468.6:504.05:661.422(477.74)(045)

Y poboTi KinbKiCHO OLiiHeHO HMOTEHL{IHWII BIUVIMB eKCIUTyaTalil BiffrOpOMKeHOro MaliilaH4dmKa /st 360py
camocafHol coimi Ha BOGHO-conboBmil pexxuM KysnpHunbkoro nuMany (Opmecbka o6macts). Pospobreno
Ta 3aCTOCOBAHO CE30HHY (TpaBeHb-)XOBTEHb) PEKYPEHTHY MOJe/lb BOLHO-COIBOBOTO OalaHCy 3 SIBHUM
«pe3epByapoM TBEpPJOi COMi» 3 BUKOPMCTAaHHAM HAaABHUX JaHUX cHocTepekeHb. Maiiganuuk momero 10ra
POSIJLIHYTO 5K JIOKa/IbHUIT BUIAPHUK 3 pobouoio rmnbyHow 0,25 M, [BOMA JITHIMY LMKIaMu pobOTH Ta
MOHIDKEHHAM PiBHA CTOBIIYMKA POIM B KOXXHOMY LUK 10 h,= 0,02 M 3 OJA/IbIINM ITOIIOBHEHHSIM POIIOI0
3 OCHOBHOI aKBaTODpii yepe3 BiIKpUTUMII NPOXiJ KO BUPiBHIOBaHHA piBHIB. [lokasaHo, IO 3a MPUITHATOrO
CLieHapil0 piyHe BWJIYYeHHs COJi CTAaHOBUTH O/M3bKO 11,0 TMC.T, 1O BiIOBila€ 3MEHILIEHHIO CepegHbOI
COJIOHOCT] BenuKoi akBatopii mpubmmusHo Ha 0,2 %o 3a pik 3a yMOB Hojadi MOpcbKoi Bogu ~10muHM® y
XOJIONHMI Ce30H. BusAB/eHO, 1m0 eeKT 3MillTyBaHHS IMIC/IsA KOXXHOTO LMKTY He € CAMOCTIIHUM YMHHIKOM
OIpiCHeHHS; 3MEeHILIEeHHsI COJIOHOCTI 3yMOBJ/IeHe caMe BUIyYeHHAM TBepaux cosneil. CHopMynboBaHO peKo-
MEeHJaNil 1[O/J0 Ce30HHOI eKCIUTyaTallil BiJOKpEeM/IEHOTO MalIaHYMKy Ta MiHimisanil pMsukis gns rigpo-
€KOJIOTi9YHOIO CTaHy JIMMaHy.

Kniouosi cnosa: KyanvHuupkuti 1uman; 600HUlL 6ananc; convosutl 6ananc; einepconomi 6000tiMu; camocaoHa

Cislb; 6UNAPOBYBAHHS; PeKypeHMHA MOOeb; 2i0poeKosioeiute yNpasiiHHAL.

AKTyanbHICTh TeMM JOCTi>)KEHHA

KyanpHUIIbKMIT TMMaH € YHIKaJIbHOIO TillepCOIOHO0
naryHHoto Bopioiimoro IliBHiuHO-3axigHoro ITpuyop-
HOMOP’sI 3 BICOKOIO peKpealiiiHO0 Ta 6anbHeoso-
riYHOI0 LiHHICTIO. YIPOJOBX OCTaHHIX NeCATUNITh
BOJIHO-CO/IbOBMII PEXXMM JIMMaHYy 3a3Ha€ 3HAYHOTO
AaHTPOIIOTEHHOIO Ta KJIiMaTMYHOIO BIIMBY: KaTa-
CTpodiuHO 3MEHIIYETbCS MPUIUINB TIPICHUX BOT, i3
BOZI0300pY, 3pOCTAIOTh BTPATU Ha BUIIAPOBYBAHHS,
3MIiHIOIOTbCS MOP(OMETPUYHI XapaKTePUCTHUKY Ta
36i1bIIyeThCA MiHepaisalisa porm fo piBHiB 350 %o

i Bume [1-2]. Y Takux yMOBaxX MOXK/I/IBE BUHECEHHS
COJIeil 3 OrOJIEHOTO JHA BITPOM i 3aconeHHs mpube-
pexxHux 3emens [3]. I[Tounnaroun 3 rpygus 2014 p.
Y XOJIO[JHUII Ce30H 3alpOBa/I)K€HO pPery/1bOBaHy I0-
Jady MOPCbKOI BOAM IS MiATPMMAHHA PiBHA /TMMa-
HY Ta IIOM sIKIIeHH: Jioro oconoHeHHs [2]. ITopava
MOPCbKOI BOAY PpO3INAAANAc AK TMMYACOBUIL BI-
MYILEHNII 3aXifi Ha Yac BifHOBJ/IEHH: IIOBHOL[IHHOTO
KVIBJIEHHS JIVIMaHy HpicHOIO0 Bofolo [4-5]. Ane moci
JKOTHUIL 3aXi/l 3 BiTHOBJIEHHA >KUBJIEHHA IIPiCHOIO
BOZIOI0 He OYB 3piiicHeHmit. ToMy mojaya MOpPCHKOI
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C. M. Cmenanenko
BMJIMB KOHTPONIbOBAHOIO BUNYYEHHA CAMOCAHOI COJTI HA BOIHO-COJIbOBUI PEXUM KYANbHWLIbKOTO IMMAHY

BOJM IIPOTATOM OCTaHHIX 11 poKiB 3a/1MIIa€ThCA OC-
HOBHUM JKepe/ioM 6aTaHCYBaHHS BOJHOTO PEXUMY
KyA/npHUIIBKOTO JMIMaHY, i 32 4ac TAKOrO eKCIUIya-
TALiTHOTO PeXMMY [0 TMMaHy HafAiIIIO Ipuoms-
HO 1,2-1,5 MJIH TOH MOPCBKOI COJIi, 110 BUK/IMKAE
00IpyHTOBaHI NOOO0BAHHA [6] 1I0[J0 HETATVBHOTO
BIUIVBY TaKOTO 30i/IbIIeHHS Ki/IBKOCTi cOi B IMMa-
Hi Ha 12-15 % Big crany 2014 p.

Pasom 3 TuM, B aKBaTopii MMMaHy iCTOPUYHO ic-
HYBa/I¥l COMEIIPOMMIC/IN, TOMY HayKoBLAMU [1-6] 3
II0YATKy OOTOBOPEHHS IPOEKTY IOfadi MOPCHKOI
BOJY B JIMIMaH IIPOIOHYETHCA BiJHOBJIEHHA KOH-
TPOMbOBAHOIO BUIYYeHHA CaMOCAJHOI COMli AK Off-
HOTO i3 MOTEHLITHUX IHCTPYMEHTIB YIIPaB/IiHHA CO-
nboBuM 6anancoMm KysanbHunbkoro mumany. OpHak
B HAyKOBIi1 JliTepaTypi JOCI HEMAE YKOMHUX KibKic-
HMX OLIIHOK MOYX/IMBOTO BIIIMBY Ha BOJHO-COIbO-
BIiT pexxM KysAnbHMIIBKOrO NMMaHy BiJHOBJIEHHSA
KOHTPOJIbOBAHOI'O BU/IyYE€HHA CaMOCAJHOI COJi Ha
BiflokpeM/IeHiit finAHLi (MaliIaH4YMKY) TMMaHY.

MerToro po60TH € KiNbKiCHE OL[iHIOBaHHS BIUIN-
By Ha BOJHO-CO/IbOBMIT pe>XXUM KysUIbHMIIBKOTO /M-
MaHy BifIHOBJIEHHSA KOHTPOJIbOBAHOIO BUIY4YEHHS
CaMOCa/JJHOI 32 PaXyHOK CTBOPEHH: BiJJOKPEMJIEHOI
minAHKM (MajlaHYMKy) YMOBHOIO IUtomero 10ra, 3a
JIOIIOMOTOI0 PO3PO6/IEHOI IBOCE30HHOI pEKypPEHTHOI
Mogieni (TpaBeHb—XOBTEHb) 3 ABHUM «pe3epByapoM
TBEPJOI COMi»; KiJIbKiCHE OLIIHIOBaHHSA BIUIMBY €KC-
IUTyaTanii BiATOPOJYKEHOro MalilaH4YMKa IIOLLEI0
10ra Ha combOBUIL Oa/IaHC Ta CepeHI0 MiHepaisa-
nito Kysanbanubkoro nmumany. OKpeMo pO3ITIIHYTO
iH)KeHepHY MOJie/Ib JIITHBOTO PEeXXUMY poOOTH Maii-
JAHYMKA 1 poJIb 3MIllyBaHHS POIM B IBOX BOJOVIMAX
ITiC/IA KOYKHOIO IMK/TY BUTYYE€HHs CAMOCAIHOI COJIi.

MeToau moCTimKeHHA
ITpu po3po6ui Mopeni kaneHgapHuit pik 6yo 1mo-
OIIEHO Ha f[Ba IHTErpajsibHi CE30HMU: XOIOLHUI
(Oct— May(1)) ta Termit (May(2) = Sep). Y xo-
JIOGHUI CE30H JJOMIHYIOTb IIPOLIECH ITOITIOBHEHHS
JIMMaHy BOJIOI0 — B HbOMY 30Ce€peJyKeHa Peryibo-
BaHa Ioflaya MOPCbKOi BoaM (Ipy/ieHb—KBiTeHb), a
TaKOXX OCHOBHA YaCTMHA aTMOC(EpHMX OmafjiB i
IPiCHOTO CTOKY 3 BO10360py. KOBTEHD Y I[bOMY IIO-
JiJTi JOCUTDH YMOBHO BiZTHECEHO IO XO/IOJHOTO IIepio-
Iy AK INEPEXifIHNII MiCALb IOYAaTKY CE30HY ITOIIOB-
HEHH IMMaHy BOJION0. Y TEIUINIi CE30H JOMiHYIOTh
BTpaTy Ha BUIIAPOBYBaHH:A, a YacTHHA IiBHIYHOI
MIJIKOBOJIHOI aKBaTOPii MOXKe IIePeCUXATH, L0 3MEH-
mye eeKTUBHY IUIOL]Y BUIIAPOBYBaHH:A. TpaBeHb
PO3INANAETbCA B MOJENi AK IMepexifiHMil: mepiia
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II0JIOBMHA TPABH:A BiJjHECEHA /IO XOTIOJHOIO IIEPiofy
(TpopioBXXeHHS MONOBHEHH:), a IPyTa MOTOBMHA —
710 TeIIoro nepiofy (I0YaTOK iHTEHCMBHOTO BMIIA-
POBYBaHH:A); OIIAM TPABHA MOAINEHO MOPiBHY MIX
UMY KPOKaMI.

JInsa pospaxyHKiB 3aCTOCOBAaHO CE30HHO-YCepe]-
HeHy 6anaHcoBy «box-Mopienb» (MOfieNb 30cepepKe-
HIX IapaMeTpiB), Y AKill BOZHO-COMbOBUI PEXUM
KysIbHMIIBKOTO JIMMaHY ONMUCYETbCA CUCTEMOIO
B3a€EMOJIIIOUNX pe3epByapiB. Y XONONHMII CE30H
JIMMaH PO3ITALAETbCA AK OJUH 3MilIaHUiI pesep-
Byap i3 XapaKTepHUMM CE30HHUMM IIPUTOKaMu/
BTpaTamMu. Y TeIUINII Ce30H CUCTEMA PO3I/IANAETD-
cA AK JIBa OKpeMi pesepByapi: OCHOBHA aKBaTOPiA
JIMMaHy Ta BiJOKpeMJIEHMII MalilaHYMK KepOBaHO-
IO BUJIYYE€HHS CaMOCaJgHOI COJli, po3fiineni IaM6010.
IIpoTAromM TEM/NIOro CE€30HY MaliJJaHYMK IIPALIOE
LUMKTIYHO 3a CXEMOIO «i30/1A1li —> BUIIAPOBYBAHHA
Ta KpyUCTalisalisd — BWIYYEHHA OCaPKEHOI COMi —>
KOPOTKOYaCHe CIIOJTy4eHHA 3 OCHOBHOIO aKBaTOPIEI0
IJIs1 BUPIBHIOBAHH:A PIBHIB», IiC/IA 9YOTO LYK IIOB-
TOPIOETbCs. MOJIeNb € PEeKypeHTHO0, TOOTO 3ajae
BiJOOpa’KeHHs «IepIINil CTaH CUCTeMM —> APYTUi
CTaH CUCTEMM» MK KOHTPOJIbHMMY MOMEHTAaMI PO-
Ky ()KOBTeHb — TpaBeHb — )KOBTEHb) i MOXKe 6araTo-
Pa3oBO 3aCTOCOBYBATUCH [I/IA MOC/IJOBHUX PIYHUX

; Ly NIRRT 74
Puc. 1. PosramryBaHHA 06’eKTa TOCTiKEHH
(3nimox 3 Google Earth [earth.google.com])
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LIVIK/TiB, 110 MO3BOJISE OI[IHIOBATHU SIK Ce30HHI 3MiHHU,
TaK i 6araTopiuHMIit TPEeH | CepefHbOI COTOHOCTI.

Ha BigMiHy Bif JeTanbHMX TifipofAMHaMidYHUX
grcenbHUX Mogpeneit (2D/3D), ski po3p’A3yIoTb
PIBHAHHA PyXy Ta IE€PEHECEHHA 3 MauM KPOKOM
4yacy i BiATBOPIOIOTb IPOCTOPOBY HEOZHOPiJHICTDH
(30kpema minxopis Ha 6a3i Delft3D-FLOW [7]), 3a-
IIPOIIOHOBAHA CE30HHA PEKYPEHTHAa CXeMa € IPOo-
30POI0 CIIPOLIEHOI0 KOHCTPYKLIEI IS IIBUJKOL
HepeBipKy ClieHapiiB BOJZHO-CONbOBOrO OalaHCy Ta
Ki/IbKiCHOI OLIIHKM BHECKY KEPOBaHOI'O BUTYYEHHS
camocagHoi cormi (4epe3 wieH G y piBHAHHI «pe3ep-
Byapa TBepfol comi»), a TAaKOX pOJIi 3MilllyBaHH:A
MI>X OCHOBHOIO aKBaTOPI€I0 Ta MailJaHIMKOM IIiC/IA
KO>KHOTO LMK/IY. TakuMm 4MHOM, NpMU3HAYEHHs Ce-
30HHOI PEKYpEHTHOI cxeMu — He 3aMiHa 3D-mMope-
JIIOBAHHS, a {HTerpajbHa OlliHKa MacITady edekTis
1 aHa/i3 BIVIMBY K/IIOYOBMX ITapaMeTPiB I iHXKe-
HEPHO-YIPABIIHCbKUX PillleHb.

Bukmrag ocHOBHOrO Martepiamy
3 OOIPYHTYBaHHAM HaYKOBMX Pe3yNIbTaTiB

Pation docniomceHHs
ma 11020 Xapaxmepucmuxu
3a OAHUMU 00CTIOHCEHD

Ky;mbHI/[ubKI/H?[ JIVMaH, pO3TalllOBaHMII HA IMiBHIY
Big M. Opeca, Bigoxpemnenuil Big YopHoro mops
HIAHVM IepecunoM. BiH HaleXUTb 00 BOJONM
i3 CMJIPHO BMPa)XEHOI0 CE30HHOIO MIiH/IMBICTIO PiB-
Hs, IUIOLII BOGHOTO JI3€pKajla Ta MiHepaisanii po-
nu (uB. puc. 1). Y pisHNX TiTepaTypHUX JpKepenax
IUIOIIIA aKBATOPIi IMMaHy Ta JIOr0 CepefHs INMOuHa
MOJAI0THCA 3 iICTOTHMMM BifMiHHOCTAMM. Tak, 3a 1a-
HyMM po6oTy [8] IIolIia aKBaTOpii TMMaHy 3a/IeXKHO
BiJl piBHA BOAU KOJIMBAETHCA B MeXKax 19-74 KM%, a
iioro cepenns riubuna (h,) OLiHIOETbCA B MEXaX 70
~ 1 M. Y TOIl >Xe Jac, 3a y3araJbHEHHAMUI p06iT [9,
10] xapakTepHmit iiarta30H BOJHOTO A3epKaia ayiMa-
HYy CTAaHOBUTH 25-60 KM%, a cepefH:A TOBILA BOOY He
nepesuinye npu6msHo 0,30-0,70 M; B OKpeMi poku
(ikcyerbcs BUIIAIaHHA COMENt B 0CaJl Ha JTHO.

UYepes TaKy MiHIMBICTh XapaKTEPUCTUK LA Ia-
pameTpusaii BOGHOro 6ajaHcy B poOOTi BUKOPU-
CTaHO JJaHi OCTAaHHBOTO KOMIIJIEKCHOTO 00CTEXKEHHS
Kysnpanmpkoro mimany 3a 2021 p. [2]: cepenns mio-
1I1a BOJHOI IIOBEPXHi NMMaHy A ~ 41,5 viH M2, Bu-
IIapOBYBaHHA 3 BOJHOI MOBepxHi Eg = 22,7 MiH M s
a CyMapHe Ha[IXO/KeHHA Bogu — 37,7 MIH M>, 30K-
pema: arMocdepHi omag — 19,8 MiH M°, MOpCbKa
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Bozia — 10,4 Mt M° Ta iHW IpUTOKM — 7,5 MJTH M.
3a Takux yMOB PiBeHb POIN Y JIMMaHI IPOTATOM
2021 p. 3pic Ha ~ 0,12 m.

3a3HauMMo, 110 HaBefleHa y [2] «cepemHA IIIoma
BOZIHOI MOBepxHi» (~ 41,5 kM) € piuHMM ycepep-
HeHHAM Ad 2021 p. Tomy y cuieHapHUX po3paxyH-
Kax JUIs TEIUIOTO Ce30Hy POKy B poborti jpomart-
KOBO BMKOPUCTaHO e(peKTMBHY IUIOIY A3epKaja
A ~ 39,65 kM, 110 Bin06pa>1<ae Ce30HHEe 3MEeHIIIeHHS
aKBaTOPii yepes MiTHE MificuXaHHs (IepeBa>KHO ITiB-
HiYHOI YaCTVMHU JIMMaHY).

OuiHioBaHHSA CONEBHECEHHS MOPCHKOIO BOJOI0
BIUKOHAHO 3a JaHMMu MoHorpadii [1]: y mepiop
22 rpypusa 2014 — 20 xBitHa 2015 p. 1o 1umany
Hagiitnto 10,109 muH M? MOpPCBKOI BOAU i3 cepen-
HbOIO MiHepaisaniero 13,43 r/mM®, o Bigmosimae
HaJXO[KeHHIo cojtelt Macoro 0,136 myH 1. [In4 cripo-
IIeHHs PO3PaxyHKiB Oy/ieMO BBaXKaTw, IO I[OpPid-
HO 70 Kys/IbHMIIBKOTO /IMMaHy 3 MOPCHKOIO BOJOIO
HaJIXOOUTb CaMe TaKa KiJIbKiCTb COJIi.

Brmme MiHepanisanii pony Ha BUIIapOBYBaHH:A
BpPaXOBaHO IapaMeTpuyHo [1]. Y 3arajpHOMY BU-
MAJKy [JIA TillepCOTOHMX BOJONMM iHTEHCUBHICTb
BUIIAPOBYBAHHA 3MEHIIYEThCA IMOPIBHAHO 3 IIpic-
HOIO BOJIOIO, 10 MOXKe OYTY OIMCAHO COMOHICHOK

nonpaskoro (f(S)):
E =E, Xf(S),

me 0 < f(S) < 1.

Y wmiit po6oTi Ak 6a30By BeMMUYNHY BUIIAPOBY-
BaHHA 3 BOJHOI IIOBEPXHI BUKOPUCTAHO 3HAYEHHA
Eg = 22,7 mnia M 3a MaTepiaJlaMy KOMIIIEKCHO-
ro obcrexxenss 2021 p. [2]. To6to E; Bu3Havae
edeKTUBHe BUIIAPOBYBAHHA caMe 3 TillepCOTOHOTO
KysIbHMLIBKOTO JIMMaHY; TOMY OKpeMe 4YlCe/IbHe
BBefieHHA f(S) no Ep He BUKOHYETHCH, MO0 YHUK-
HYTU IOfIBIIIHOrO BpaXyBaHH: CONOHICHOTO edek-
Ty. CoJlOHiCHA IIOIIPAaBKa MOXKE 3aCTOCOBYBATUCH
KOHLIENITYa/IbHO IIPY iHTepIpeTanil 9y T/IMBOCTI pe-
3Y/IbTATIB i IpY BUKOPUCTAHHI METOAVKM /1A iHIINX
poxkiB/creHapiis, konu E, OLiHIOIOTH 3a rifpomereo-
PpOIOriYHMMY JAaHVMU JJIA IPICHOI BOAM.

Xoua y pob6ori [7], ie 6y10 3acTOCOBaHO HeCTa-
nionapHy 3D mopens Delft3D-FLOW, nifkpecneHa
HAsABHICTh IIPOCTOPOBO-YaCOBOI HEOZHOPIJHOCTI
piBHA 1 MiHepasisalil ponu, a TAKOXX BaXXKIUBiCTb
ypaxyBaHHs MajauxX BOJOTOKIB i 3IMBOBUX OIlafiiB
IJ11 MOJENIOBAaHHA Tiffposoriunoro pexxumy Kysib-
HUIIBKOTO JIMMaHy, B 3allpOIIOHOBaHill B po6oTi
IH)KEHEpHIil MOieni po3paxyHKiB JJaHi aclleKTu He
BPaXOBYIOTbCA.
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Il Bu3Ha4eHHs 06’eMiB aTMOCepHIX OIajiiB
y Temnmit ce30H (p) BUKOPUCTAHO BifIKpUTi HOBifI-
KoBi KniMatu4Hi pagu ana M. Opeca. 3a kiniMa-
TUYHOI0 HOpMOIO (1981-2010 pp.), HaBefieHOWO Y
moBinkoBux maHux mna Opecn [11], micsauni cymn
OIaJiB y TEIUIMI CE30H CTAaHOBM/IN: TPaBe€Hb-Be-
pEeceHb CTAaHOBIATH BIANOBiAHO — 36, 49, 47, 39
i 41 mm. 1]i 3HaYeHHA BUKOPUCTAHO SIK OPiEHTUP
BEPXHbOI MeXI /I IMapaMeTpa P y ONTUMICTUYIHO-
My BapiaHTi. [l jomaTKoBoOI Bamifgalii 3ajy4eHo
He3a/JIeXKHUI arperoBaHmi KIiMaTu4Hu pecypc
[12], saxnit BKasye Ha piuHy cymy omafis ansa Ope-
cn 67M3BKO 467 MM Ta MaKCHMYM OIafiiB y YepBHi
(6m3bKO 53 MM).

Tax sAK y 11ii1 po6OTi Termit ce30H BUSHAYEHO AK
IpyTa MOTOBMHA TpaBHA-BepeceHb (May(2) — Sep),
a XOJIOJHUI — fK KOBTeHb-IIeplIa I10/IOB/HA TPaB-
HA (Oct - May(1)), omagy TpaBHS HOfi/IEHO IOPiB-
HY MDK XOTOJHVM i TermM Kpokamu (%2 MicsA4HOI
HopMmn). To6TO KTiMaTHYHa HOpMa OMA[iB IS Tell-
noro ce3oHy (May(2) - Sep) cTaHOBUTb O/IU3BKO
P =~ 194 mm.

TakyM 41MHOM, SAKIO BUSHAYNTY CepefHIo (Y Terl-
NIt Ce30H JieKi/IbKa OCTAHHIX pOKiB) e(peKTUBHY
IIJIONLY A3epKasia IMMaHy A ~ 39,65 kKM%, TO e 6yne
BifIIOBifjaTy cepeHbO-KIIMaTUYHOMY 06’ €My oma-
JiB Ha [I3epKaJIo JIMMaHy 3a TEIJINI CE30H

Pp =p x A ~ 7,69 Myt M.

KpiM K/1iMaTM4HOrO CLieHapilo omafiB Ipu MO-
TeMI0BaHHI TAKOXX MOXKHA TaKOXX BMKOPMCTOBYBa-
TU IECUMICTUYHMI CLIEHaPil Jjid TENIoro Ce30Hy
(May(2) —> Sep) 3 cymapHOI0 CyMOIO OmafiB (p™°)
I Terioro nepiogy = 150-170 Mm. ¥V npomy Bu-
naaky ana A = 39,65 KM’ TIOTIOBHEHHS AMMaHy
IIPICHOIO [OIIOBOX BOJOKI B TEIUIMII CE€30H Mae€
ckmagatu Pg ~ 5,95-6,74 mnH M.

IInst OWiHKM TeMIiB JIITHBOTO OCOJIOHEH-
HA JIMMaHy BMKOPMCTAHO J[laHi BUITApOBYBaHH:A
Ep = 22,7 myta M° 32 2021 p. [2]. 3a mpumymeHHAM,
1m0 90 % piYHOTO BUITApOBYBaHHA IIPUIIAJA€ Ha TeIl-
TUI Ce30H, OTPUMYEMO Eyarm ~ 20,43 MIH M.

IIpn A ~ 39,65 kM® Iie BiJTIOBiZjae eKBiBaleHT-
Hill TOBIIMHI IIApy BUIIAPY 3a TEIUIMIL CE30H
Lyarm = 0,515 M. Takum 4MHOM, I OpUIHATOL y
poborTi TpuBanocti Teroro cezony (May(2) - Sep,
A 138 n1i0) cepenHs IHTEHCUBHICTh BUIIAPOBYBaHHA
Ma€ CTaHOBUTH ~ 3,73 MM/H00Y.

I xomogHoro mepiogy (Oct—> May(1)) Tpu-
BaJTicTI0O ~ 227 Ai6 mpy NpUITHATUX HPUIYILEH-
HAX npumnajae Eggq ~ 2,27 MnH M°, mo Bifgmo-
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Biflae cepepnHill IHTEHCUMBHOCTI BUIIAPOBYBAHHA
~ 0,24 MM/100y.

3a TaKMX TeMITiB BUIIAPOBYBAHHSA y TEIUINIA CE30H
OZtMH LMK/ pOOOTH MaiiJaH4YMKa 3 IOHVDKEHHSIM PiB-
HA B hp = 0,25 M 10 by = 0,02 M (Ah ~ 230 Mm)
Ma€ OPi€HTOBHY TPUBATICTh ~ 62 f06u (6e3 ypaxy-
BaHHS OIAJIiB HA MaliJaHYMK Ta MOXXJIMBOTO 3MEH-
IIeHHsA BUIIAPY Yepe3 3pOCTaHH:A MiHepaisamnii), a
iBa LUK/ ~ 123 [o6m, 10 y3TOKYEThCA 3 MOX-
JIMBICTIO IBOLVIKJIOBOTO PEXVMY B MEXaX TEIJIOrO
CE30HY.

OTpuMaHi OLIIHKM BUKOPUCTOBYIOTbCA [LA Iiepe-
BipKU y3TO/PKEHOCTI JBOCE30HHOTO BOZHOTO OajaH-
cy. Y BUIIAJIKy, KO/IM NIPUIHATI y crieHapii nputoku/
BTpaTH He 3a0e3Ie4yl0Th BiITBOPEHHS CEe30HHUX
piBHiB/06’eMiB, mapameTpu p Ta (3a morpebu) Eg
YTOYHIOIOTBCS Y MeXaX, OOIPYHTOBaHMX CIIOCTEpe-
JKEHHSAMH Ta JIiTepaTypHUMU JaHUMIU.

Ocobnusocmi onucy cmamy 1umany
¥ 080Ce30HHill peKypeHmHiti cxemi

Y sanponoHoBaHiil JBOCE30HHIN PEKYPEHTHIl cxemi
CTaH cucteMn (JIMMaHY) Ha KiHelb ce30Hy k omucy-
€TbCA TPIiMIKOIO 3MiHHMX:

« 06’em Bogu V, (M%),

o Maca po3urHeHux coneit M, (1) Ta

* Maca corell y TBepioMy cTaHi (ocazm/camocan)
H, (7).

Cepenns MiHepanizanis ponu B muMadi (S,) Bu-
3HAYa€ThCA Ha KiHelb ce30Hy k SK

Sk = 1000 x Mk/Vk (%o), (1)

e M, Bu3Ha4eHO B TOHaX, V, — y M°.

Y Mexax KOXKHOro ce30Hy (Teroro abo Xomop-
HOTO) CIOYaTKy PO3PAaXOBYETHCS CIIPOLIEHNIT BOJ-
HUIT 6aTaHc:

Va=Vi+ ) Qu+P-E (2)

fie V, — 06’eM BOfY Y BOZIOVMI Ha KiHel[b pO3paxyH-
KOBOTO ce30Hy (M’); V,— 06’€M BOAM Ha IIOYATOK
cesony (m%); 2Q,,— cyma BCiX IpUIUIMBIB BOAM 32
ce3oH (M?). Lle MO>Ke BK/TIOYATH:
« MOPCBKMIT IIPUIUIMB/TIOfa4Yy (KaHa/IoM, IIITIO-
30M TOII0),
o piukoBUI1/0aTKOBUIT/fPEHAKHNIL CTIK,
o mif3eMHMII NpuUTiK (y 1iit po6OTi He BpaxoBy-
€ThCH),
« iHmI KOHTpoONbOBaHI HagxXomKeHH: (y Lill po-
00Ti He BpaXOBYIOTbC).
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AHaJIOTiYHO pO3pPaXOBYETbCS BHECEHHS/BIUHOC
cosieN B IMMaHi 3a CE30H:

M; :Ml+Qseaxssea+QfXSf+szp’ (3)

me M; — pO3paxyHKOBa Maca COJIell y BOi Ha Ki-
Hellb Ce30HY 0e3 BpaxyBaHHsA (a3oBUX IepeXOfiiB
(BumajiHHA comi B ocaj ab0 pO34MHEHH:A ocany) i
TEXHOT€HHOTO BUTy4YeHHA (T); M; — Maca po3unHe-
HIIX CO/ell y BOJi B IMMaHi Ha ITOYaTOK Ce30HY (T).

Jami B cxeMi peasi3yeTbcs OIepaToOp OCa/lKEHHA
coreit, KMt 3abesredye IX po3fiilieHHs Ha po34n-
HeHy Ta TBepAy ¢asu:

M, = min(M,, Sgat X V3/1000),

G, = G; + AG. (4)

Tyt V, — o6’em Boau Ha KiHeup uukny (m°),
G, — maca TBeppoi (ocamxeHol) comi Ha KiHenb
nukinay (1), G, — Maca TBepfoi coji Ha IOYaTOK
nukiy (). Oneparop min(M;,Ssat x V,/1000) pe-
anisye Qisu4Hy yMOBY: PO3UMH He MOXKe MiCTUTH
comi 6inpie, HiX JOOIyCKa€ HaCUYEHHS:

o SKIIO M; < Sqat X V2/1000: crcrema HeHacw-
YyeHa, HiYoro He BUITAJa€, Tomi M, = M;.

e SKIIO M; > Ssat X V2/1000: cucrema nepena-
CMYeHa, «HAIIMIIOK» COJIell BUIIAla€ B Ocal,
T06T0 M; = St X V3/1000, po3unH «ob6pisa-
E€THCS» 10 MeXXi HaCMYeHHS.

AG — unpupict tBepmoi ¢pakuii comi Ha
OHI MalJaH4YMKy, AKUI BU3HAYAETbCA 4Yepes
max (0, M, — St X V5/1000) — omepaTop, sxumit
BM3HAYaA€ KiJIbKICTh COJIi, fIKa JOAATKOBO BUMAJiE B
ocayi 3a LIMKJI, ajie IuIIe KO B KiHIIi KPOKY CucTe-
Ma «IepecojieHa» BiffHOCHO HaCUYeHHST:

o SKIIO M; < Ssat X V2/1000, To6TO Coneit He
6inblie, HK MOXKe OyTV PO3YMHEHO IPY Ha-
CUYeHHI, TOAI pi3sHMIA Bif'€MHa a0 HY/IbOBA,
i HOBUIT OCaj] He yTBOPIOETHCS, TOOTO MPUPICT
TBeppoi comi = 0.

o SKIIO M; > Ssat X V2/1000, TO «HamIUIIoK»
COJIEll He MOJKe 3a/IMINATICA B PO34MHi i mepe-
XOIUTH Y TBepAY a3y, TOOTO Lell HaIUIIOK
momaeTbes no H:

AG = M, — M,. (5)

Hinenns Ha 1000 3a6esmnedye nmepexin M ofu-
HULSIMI MiHepanidanii B mpomine (%o) i KinbkicTio
CoJiell B TOHaX.

BemmunHa S, y MeXax Lii€i peKypeHTHOI Mofie-
i TPAKTYeThCA AK eQeKTUBHUIT MOPIr IOYaTKy iH-
TEHCUBHOT'O OCaJXXKEHHS caMocajiHol comi. Bpaxo-
BYIOYM IIO/IbOBI CIIOCTEPEXEHHS, AKi CBifiYaTh, 10
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aKTUBi3alia camocajy BifOyBaeTbcs mpu MiHepa-
nisanii porn = 400 %o, y pospaxyHKaX NPUITHATO
6a30Be 3HaYEHHS Sgyr = 450 %o SIK KOMIPOMIC MiXK
«IIOPOTOM TOSABM» Ta «IHTEHCUBHUM PEXUMOM»
OCa>KEeHHSI.

ExcntyaTanis BUAIIIEHOTO B MeXaX TMMAaHY
MaVJaHYMKy MOJENIOEThCA AK JOMATKOBUI CTiK
ocamxkennx coneit (Gy,,,) i3 cucremMn y BUITIAAL BU-
TydeHHA dacTvHM comi H,(1), mo yTBopmaaca Ha
OHI MalilaHYMKa B Me€)KaX MallJaH4YMKa HallpUKiHI]
LUIKTTY, IiC/IA 4oTo TBeppa (a3a B MOJeIi Ha Iovar-
KY HaCTYIIHOTO IIVIK/Ty 3MEHIIYEThCA Ha BEMMYNHY

Gharv:
G2(2) = G2(1) — Ghary (7). (6)

Y uboMy [JOCTif>KeHHI S, 3aCTOCOBYETbCSA SAK
iHTerpa/sbHUII MmapaMeTp, IO BifOMBA€E MOYATOK
edeKTUBHOTO OcCa/pKeHHA 3a nepeBakanHsa NaCl
y CKlafji camocapy; i/ YMCIOBUX OLIIHOK BUKO-
PUCTaHO XapaKTepHi 1A KysUIbHULIBKOTO TMMaHy
3Ha4eHHA MiHepanisanii 300-380 %o y KiHLi Terto-
ro ce3ony [3, 6, 9].

Jlimmiii pexcum pobomu maildan4uxa
ma OUiHI0BAHHS 6NAIUEY eeKMy 3MIULYBAHHS

BigropomxeHnit MalilaHYMK POSITIAHYTO AK Ji-
JIIHKAQ, 110 130/TI0ETHCSA Ha ITOYATKY TEIUIOTO CE30HY
(May(2)) 3a MakCMMaIbHOI BOGHOCTI.

Y poboti nepenbadaerbes, o poboTa MaiigaH-
4nKa yMOBHOW miomeo A, = 10 ra (100 tuc. M?)
10 BUTYYEHHIO CAMOCA/IHOI COJi B TEIVIOMY CE€30Hi
3[iMICHIOETBCA Y IBa IMK/IN. Y KOXKHOMY LMKIIi BU-
IIAPOBYBAHHS 3HIDKYE IIMONHY POIY Ha MalilaHuu-
Ky J10 YMOBHUX h; = 0,02 M (10 Bifmosigae samum-
KoBomy 06’emy porn V; = Ay - hy = 0,002 man M)
IIiC/IA1 9OrO MaliJJaHYMK 3HOBY IIOIIOBHIOETHCA PO-
IIOK0 3 OCHOBHOI aKBAaTOpil 4epe3 BIGKPUTUIL IIPO-
xig mo BupiBHIOBaHHA piBHIB. Qinbrpaniitanmn/
iHinpTpaniiHMMy BTpaTaMy pomy 4epes Oropoj-
JKYBaJIbHI Ba/li B 33Jja4i HEXTYEMO.

OCKinpKM BUIIAPOBYBAaHHS He BUIYYa€e PO3UM-
HEHI COJli, COJIOHICTD Y MaliIaHYMKY 3POCTAE O MO-
MEHTY HaCM4YeHHA (TaKOXX MOK/IVBWIT TMYAaCOBIUII
edeKT ImepeHacM4eHHs, OHAK IiC/IA IOYaTKy YTBO-
PeHHA TBepfoi PppakLiil COTOHICTh 3MEHIIYETbCS
IO 3HAYEeHHA HACMYEHH:), a IOfajIbllle BUMIAPOBY-
BaHHA NPU3BOAUTD IO BUIIAJIHHA COJIEN Y TBEPHUIL
ocap. ITicna 360py MPaKTUYHO BCbOTO CaMOCATY
cori (To6TO B 3a/a4i BBOXKAETHCS, 110 TBepAa dasa
BITYYA€THCA 3 CUICTEMM); A POIIA, IO 3a/INIINIACh Y
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MaliJaH4YMKYy, IPY BIIKPUTTI IPOXO/Y 3MIlIyE€ThCA 3
OCHOBHOIO MacoOI0 BOAM B IMMaHi (puc. 2).

Yepes Te, M0 MaliJlaHYMK i30/1bOBaHUI Bif
OCHOBHOI YaCTUHM JIMMaHYy, AK IIPaBUJIO, BiH OCH-
ra€ Mopory ocajpKeHHs paHille, Hi)XK OCHOBHA aKBa-
TOpis, OCKI/IBKM B HbOTO HE HAa[XONATb JOMATKOBi
MiTHI PO3CONOHIOYI IPUTOKM (IIOBEPXHEBUI CTiK,
JIOKa/IbHI MiJPKMBJIEHHA), TOAi AK BUIAPOBYBaHHA
3[II/ICHIOETbCA 3 IIOBEPXHi AK MallaH4YMKY, TaK i
OCHOBHOI YaCTMHM JIMMaHy 3 OJHAaKOBOIO IIBUJKI-
cTI0. BBa)Ka€eThCA, 110 3MEHIIIeHHS MBUIKOCTI BU-
IapOBYBAaHHA 3 POCTOM CONOHOCTI [1] MoXKe e
YaCTKOBO KOMIIEHCYBATH L€ BUIIEPEKEHH, ajle He
3MiHIOE 10TO 3HAK.

TakuM 4MHOM, edeKT MalflaHIMKy 1A 360py
CaMOCA/IHOL COMi B MOJE/Ii IOJIATa€ y BUIYYEHHI
y TEIUIMI Ce30H IIEBHOI Ki/JIbKOCTi comi, 0 Haf-
XOJATh 3a piK O CUCTEMM 3 JBOX pe3epByapiB
(OCHOBHOI YaCTMHMU JIMMaHy Ta BiJOKpeM/IEHOTO
Maiianamky). ITicma nmeproro nukmry 36opy camo-
CajiHOi comi y MaJifjaH4YMKy 3MillyBaHHA 00 eMiB
pony OCHOBHOI YaCTUHY IMMaHYy Ta BiJOKpPEM/IEHO-
ro MalJaH4YMKy IPALO€ AK INPUTIK y MalilaHIMK
PO3YMHEHOI Yy BOJI COJI, AKa y KiHI}i IPyrOro uu-
KJIy TAKOXK BU/IyYA€THCA HA MailJaHYMKY Y BULTIALL
«TBEPHOI CaMOCaHOI COIi».

Bnnms excrmryaranii Bifropom>KeHOro Maii-
[aH4YMKa Ha COMbOBUII 6a/laHC OL[iHIOETHCS Yepes
BENIMYMHY TEXHOT€HHOI'O BUJIYYEHHA CaMOCaZHOI
com Gy,,(t) Ta cniBBifjHOIIEHHS 3arajbHOI PiuHOI
KiJIBKOCTi BUIy4€HOI 3 MallJaHYUKY CaMOCAaHOL
corni (G,.,,) 31 30BHIIIHIMI HATIXO/PKEHHAMM COJEN
y numaH. Y Ce30HHili peKypPEeHTHill MOCTaHOBII
Ghar () BXOIUTD y piBHAHHA (4) 114 «pe3epByapa
TBeP/Ol COMi» SIK YJIeH, 10 Oe3rnocepeHbO 3MEH-
LIy€e 3arajbHMI 3alac OCA[KEHNUX COJIENl y CUCTe-
Mi G

Gs(t+ 1) = Gy(t) + AG(t) — D(t) — Ghary(2)- (7)

Tyr:

G,(t) — maca TBepyioi cormi (camocaz/ocaj) Ha
novyatok umkiny; Gs(t + 1) — maca TBeppoi coni Ha
KiHenpb LMKITY.

AG(t) — npupict TBepnoi $hasu BIPOLOBXK 1-
K1y (KpucTasnisanis/ocagkeHH:A) BHACTIOK Iepe-
HACMYEHHs PO3YMHY Y TepMiHax piBHAHHA (4).

D(t) — po3umHeHHs TBEPAUX COJeil Hasaj y
porry npu pos30aBjIeHHi; y TaKOMy ClieHapil mis
MalijaHunKa npunyckaerbcst D(t) ~ 0, ockimbkn
BIUJTy9€HHsI CAMOCa/ly BUKOHYETHCS Ofpa3y IiC/IsI
[OCSITHEHHS1/TIepeBUIIEHHS S

sat®
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Gharv(f) — KepoBaHe TeXHOT€HHE BUIyYEHHS
TBeppoi cori (36ip camocafy 3 IHa MalijaH4YMKa) Y
TepMiHax piBHAHHA (6).

MakcuMabHe BUTydeHHS COMi 3a OAMH LMK/
KPOK (Geycle) OLIHIOETBCA 32 ¢dbopmyroro:

chcle ~ Sf X Vo — Ssat X V. (8)

Tyr:

Sf — cTapToBa MiHepanisalisa pony B MaiijaH-
YJIKY Ha [TI0YaTKY BiIlOBiTHOTO IUKITY.

I 1-ro umky npuitmaemo Sy = St.(May) (mi-
Hepaslisalis OCHOBHOI aKBaTOPil B MOMEHT 13071411,
106TO 200 %0). /151 2-TO LUKITY sz BU3HAYAETHCS
3MIITyBaHHAM 3a/IMIIKOBOI pony y Margan4nky (V,
3 MiHepasti3ali€, 61M3bKOI0 10 S, MiC/IsT KpUCTaTi-
3ar1ii) Ta mopuii pomy, 1o HaAXOAUTD 3 TMMaHy IIPK
nonosrenHi (Vo — V;):

sz = (Vr X Seat + (VO — Vr) X SL(mld)) /Vo. 9)

Tyr:

S;(mid) — minepanisaris pornn B OCHOBHiI aK-
BaTOpil HAa MOMEHT IIOIIOBHEHHA MK LIVMK/IAMMA.

V, — 06’eM pomnu Ha IOYATKy KOXXHOTO LUKy B
i30bOBaHOMY MaliJaH4YNKY (IIOBHE 3aIIOBHEHHA JIO
po6ouoi rmbunn). Y takomy cuenapii V, = 0,025
MJIH M°.

TTo6yTOK (V; X Ssat) — Lie Maca Conert, o 3aum-
IIAETHCS PO3UMHEHOIO Y 3a/IMIIKOBOMY 06’€Mi porn
IpM JOCATHEeHHi nopora HacudeHHs (V, = Ap X hy;
y TakoMy cueHapii V, = 0,002 min M ). Lro wactu-
HY coJlell He MOXXHa BWIYIUTU AK TBepAy ¢asy,
OCKi/IbKM BOHA 3a/IMIIAETbCA B PO3YMHI y 3a/IMIlI-
KOBOMY IlIapi pifinHu.

Y dopmyrni (9) posriagaeTbcsa Taka cxeMa 3Mi-
LIYBaHHA PONM MalJaHYMKy Ta pOIN JIMMAHY IIe-
pen mo4atkoM 2-ro umkiny. Ilicna saBepimenns 1-ro
LMKy 1 BUy4eHHA CAaMOCAaJHOI COMi MailJaHYMK
3a/IMIIAETHCA 3aIIOBHEHUM 3a/IMIIKOBUM 06 €EMOM
V. 3 BIICOKOIO COJIOHICTIO, IKY Y CHPOIIEHiil cXeMi
OPUITMAEMO O/M3BKOI0 [IO TIOpPOra HACMYEHHS S,
Hami MajilaH9MK IIOIOBHIOETHCA POIOIO 3 OCHOBHOI
aKBaTOpil 4yepes3 BiIKpUTHIL IPOXif 10 BUPIBHIOBAH-
Hs PiBHIB; Y LIbOMY 00’€M IOIOBHEHHS JOPiB-
Hioe (V,—V,), a itoro miHepasi3aris npuimMaerbcs
PIBHOIO COJTIOHOCTI IMMaHy B MOMEHT IIOIIOBHEHHSA
S;(mid). TIpumryckaeTbes mBUKe MepeMillyBaHHS
y MeXax MalijlaHuriKa (OfHOPiZHICTb 3a COJIOHi-
CTIO B KiHIIi TONTIOBHEHHS) i BificyTHICTD icToTHOTO
pO3UMHEHHA ocafy micnA 36opy (D ~ 0 11 KpOKy
«BVWJIy4eHHS —> IIOTIOBHEHH:»). 3a IMX IIPUITyIIeHb
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Puc. 2. lnnamika miHepanisanii pony Ha MalfJaH4MKy B 2-X IMK/IAX
(migBuIeHHS /10 Topora Hacu4YeHHs Sg,= 450 %o) i MOMEHT 3MilllyBaHHs1/TIOIOBHEHHS MIXK L{K/IaMI

CTapToBa MiHepajisalid 2-ro HUKIY BU3HAYAE€TbCA
AK MacoOBO-00’€MHe CepefTHE.

111 popmyna BigoOpaskae, 1[0 HABiTh PN «IIOB-
HOMY 3aIlOBHEHHI» o V| Ha MOYaTKy 2-TO LUKy
CTapTOBa MiHepasisanisd y MaliJaH4YMKy 3aBXOu
€ Buiioio 3a S;(mid) yepe3 HoMiLIKy 3aIMIIKOBOI
KOHI[eHTPOBaHOi poru 06’emom V..

Pospaxynok S, (mid) BMKOHY€ETbCS Ce30HHO-yCe-
pefHeHo boX-MOofeNIio, 3aCTOCOBAHOK 0 OCHO-
BHOI aKBaTopil TMMaHy B MeXaX TEIUIOTO CE30HY
MDK KOHTPONBbHMMMU MOMeHTamu May(2) - T ...
Yac T, BigmoBiZae MOMEHTY 3aBepllleHHA 1-To
VKT po60TH MarijaH4mka (Iicia JoBefeHHA po-
1M JI0 TIOpOra HaCMYeHHs Ta BUIYYEeHHsA camoca-
1y), mepep, ¥ioro mnomnoBHeHHAM. TpuBamictp 1-ro
UMKy f . OIHIOETbCA 3 BOJHOTO GamaHcy Maii-
flaH4MKa fAK 4ac, HeOOXimHMIl I/ BUIIApy IIapy
Ah = hy, — h;,BUKOPUCTOBYIOUN CEPEHIO iHTeH-
CMBHICTb BUIIAPOBYBAHHA TEIUIOTO Ce30HY (3a Ha-
HuMy 2021 p. ta/abo knimMatmuHux HopMm). [ami
IPUITYCKAEMO, IO Ce30HHI MOTOKM JI/I1 OCHOBHOI
akBaropii (E, P Ta HagXOM>KeHHs IIPiCHOI BOJM)
Ha Bifpisky May — T, ;4 IpOIOpIiiiHi YacTILi Yacy
f= teyde/ Twarm (M€ T\, — TPMBAICTD TEMIOTO Ce-
30HY 3a IIPUITHATOIO CE30HHOK cxeMolo). Topi s
OCHOBHOI aKBaTOpil IMMaHy MAa€EMO:

Viid = VMay +
fx (Z Qinyon T Pwarm — Ewarm) ,
M:nid = Myiay +
fx (Z Qingarn X Sin + Pwarm X Sp) )
(10)
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OCKinbKM IPOTATOM 1-TO LMKy y BUOpaHOMY
ClleHapil B OCHOBHIII aKkBaTopii 1MMaHy mopir S, He
JOCATAETHCA, Pa30BUIL NIepexifl «pO3UNH —> TBEpHa
¢asa» 114 1bOro pesepByapa He aKTUBYETbCA, 1 TORI

Sp(mid) = 1000 X M3/ Vinid- (11)

CaMe 11e 3HaYEeHHA MHifiCTaBIAETbCA Yy PoOpMyy
3MiLTyBaHHS ISt Sy, .

Ouinto8anHs iMoBipHUX MAcumMaoie
BUJYUEHHS CAMOCAOHOI COMi 8 MeNuti ce30H ma
11020 8N7IUBY HA CONMLOBULL PEHUM TUMAHY

Ak BXe BKasyBanocs BUIlLe, KOHTPOJIbOBAHE BUITY-
YEeHHsA CaMOCAaJHOI COJi pO3INANAEThCA AK OIUH i3
MOTEHUiIHNX iIHCTPYMEHTIB YIIpaB/liHHA COMbOBUM
6anmancom KysnbHuubkoro numany [1, 6]. 3acto-
CYEMO po3pobieHy MOfe/Nb I/ OLiHIOBaHHA JIMO-
BipHMX MacIITabiB BUITYYeHHs CaMOCaJHOI cOmi B
TEIVINI CE30H Ta JIOTO BIIMBY Ha COIbOBUI PEXIM
JIMMaHy. Y3arajibHeHi JaHi o0 BXigHUX IapaMe-
TPiB Ta IPUITYILIIEeHb, BUKOPUCTAHMX IIPYM PO3PAXYH-
Kax, HaBefieHi y mabn. 1.

Axmo npunmycTtuTy, 1[0 BUCOTAa CTOBIYMKA
pony B NMMaHi Ha IIOYaTOK TEIJIOTO CE30HY
hyay = 0,5 M Ta MiHepasisallis ponu 1MMaHy Ha
noyarky Terioro cesony Sp(May) = 200 %o, npu
K1iMaTu4Hin HopMmi omapiB (Pp ~ 7,69 MiH M ),
OTPUMYEMO 33 CE30HHOI0 PEKYPEHTHOI MOJIEIIIIO

SL(mid) ~ 293,6 %0'
3a TakuxX yMOB MiHepasi3allis ponu y MalijiaH-
YJKY Ha [OYATKy 2-TO IVK/IY POOOTH Ma€ CTaHO-
BUTH Sf, & 306,1 %0. Criff mifKpecamT, o pospa-
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Tabnvus 1. BUKopucTaHi npyn po3paxyHKax BXigHi napameTpu moAeni Ta NpunyLeHHA

Mapametp 3HauyeHHA JTxepeno / 06rpyHTyBaHHA

Y3rofxeHHs 3 piYHUM ycepefHeHHAM ANnA

EdekTMBHa nnowa f3epkana nvMmaHy y ~ 3965 km2 .

Tennuii ceso (A) ’ 2921 p. [2]-| AaHumm [8-10] 3 ypaxyBaHHAM
NITHLOTO MiACUXAHHA NNMaHy

PiyHe BMNapoBYBaHHA 3 BOAHOI MOBEPXHi 227 mH 3a maTepianamm KOMMIeKCHOro 06CTexeH-

numany (E,) ’ HA 2021 p. [2]

YacTka BMNApOBYBaHHA, WO MpunagaEe Ha 90 % MpunyLleHHs, AKe y3rogKyeTbca 3 po3pa-

TenIuin ce3oH ° XyHKamu, HaBegeHumu B [1]

TpwBanictb Tennoro ce3oHy (May(2) — Sep) ~ 138 ni6 IpUNYWERHA, AKe y3OIKYETHCA B LinoMy

3 KNIMaTUYHUMN OaHMU

06’eM [OLWOBOI BOAM, WO HAAINLWOB Ha
A3epKano N1MaHy 3a Tennuii ce3oH (P,)

KnimaTuuna Hopma == 7,69 MaH M
Mocywnuei ymosu = 5,95-6,74 MiH m>

KnimatunyuHi gaHi

06'em MOPCbKOI BOAY, L0 HAZINLWIOB 3a pik
Ao numany, Q.. Ta i MiHepanisauis, S,

22 10,2 MiH M Ta
~ 13%o, BiANoBigHO

3a maTepianamm KOMMIEKCHOTO 06CTeXeH-
HA 2021 p. [2]

06’em cToKy 3 Bogo360opy, Q; Ta oro MiHe-
panisauis, S¢

10 MnH M° Ta 2 %o BigNoBigHO

3a maTepianamy KOMMIEeKCHOro ob6CTexeH-
HA 2021 p. [2]

ConoHicTb OCHOBHOI akBaTopii Ha noyaTky

MpunyweHHs, wo 6a3yeTbca Ha NOMbOBUX

NonoBHEeHHs» (D)

200 %o .
Tennoro ce3oHy S, (May) JOCNiIKEHHAX
BucoTa cToBNUMKY ponu B NMMaHi Ha noya- 05m MpunyLeHHs, WwWo 6a3yeTbcA Ha AaHKx 6ara-
TOK TENNOro ce3oHy (hy,,) ' TOPIYHUX BOCNIIKEHD
[nowa BiAropoAXeHoro MangaHunka — 10ra [MpunyLeHHa NovaTKoBOI NAoLi ekcnepu-
«pe3epByapa TBepfoi coni», A, MeHTanbHOro ManAaHuNKy
[TouaTKOBMI Ta KiHLEBWI PiBHI CTOBMYUKY
. . . . MpunywweHHs, Wo 6a3yeTbcA Ha NONbOBUX
ponv y BiAropoaXeHoMy ManfaHuunKy hp 0,25 mTa 0,02 m BignoBigHO .
AOCNIAXKEHHAX
Tah,
EdekTmBHMIA nopir miHepanizauii ponu, npn
¢ . P P U'. ponv, np MpunywweHHs, Wwo 6a3yeTbca Ha NONbOBUX
[OCATHEHHI AKOrO MOUYNHAETLCA IHTEHCUBHE 450 %o .
. BOCNIAXKEHHAX
0CaAXeHHA caMocafiHoI coni, S,
|IHTEHCUBHICTb PO3YMHEHHA TBEPANX Conent IHTEHCMBHICTb PO3UMHEHHA TBEPAOrO 0caay
Ha3af y pony AnA KPOKYy «BUNYYEHHA — ~ 0 TOH npu MiHepanisauii ponu nicna 3milyBaHHA

6inblue 300 %o fyxe HU3bKa

XYHKU CBi[9aTh IIPO CYTTEBY Yy TAUBIiCTDb BEMMINHNA
Sf, A0 BUOGPAHOTO SHAYEHHS CePEHbOI ITTMONHY /-
MaHy Ha IIOYaTKy JTiTHbOro ce30Hy. Tak, AKIo:

hMay =0,70Mm — sz ~ 267,4 %o,
hMaY =0,40Mm — sz ~ 322,9 %o.

Y nocyumnusi poxkn npu Py ~ 5,95-6,74 Mnu M
MiHepaisalig poly B IMMaHi Ha [TOYaTKy APyroro
oKy po6otn mariganurka Sp(mid) mae ckmapa-
1 Bif 304,0 %o (mpm p™ ~ 170 mm) 1o 313,6 %o
(mpu p" ~ 150 Mm). ToMy y HOfA/IbIINX OLiHOY-
HUX pO3paxyHKax OymeMO BUKOPUCTOBYBaTu Oa-
3oBe 3HauenHs Sy (mid) = 300 %o, w0 BimmoBizmae
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3HAYEHHIO MiHepais3anii pony y MalilaH4uKy Ha
TOYATKy 2-TO LUKy pobotn S = 312 %o.

BukoHaHi 3a ONMCaHOI METONMKOI po3pa-
XYHKM IIpYM 3aJaHMX BXiIHMX IapaMmeTpax (muB.
mabn. 1) cBigyaTh, IO CyMapHe MaKCUMAaJIbHO
MOXX/IMBE BWJIYYEHHA CaMOCAJHOI COJMi 3 MalfiaH-
91KA (Gyarm) 3@ 2 VKN JIOTO poOOTU y TeIUINii
ce3oH (May(2) — Sep)

Gwarm = chcle(l) + chcle (2)>
OL[iHIETbCS pubmm3Ho B 11,0 Tnc. Ton (4100 T +
6900 T).

[l mopiBHAHHSA, Y BUOpaHOMY CLieHapii piuHe
30BHIIIIHE HAJXOIKEHHA COJell (3a YMOBM HafIXo-

(12)
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JUKEHHs 10 MMaHy 3a pik 10 MiH M® MOpChKOi
BOAIM COMOHIcTIO 13 %o Ta 10 MH M®> cr1abocononoi
IIPiCHOI BOIY COJIOHICTIO 2 %o 3 ITOBEPXHEBUX JKe-
peit) ctaHoBUTH 61m3bKO 150 THC. T coseit Ha pik.

BenmmunHa Gyarm € 9yTIMBOIO O BUOOPY IIO-
pora Hacu4eHHA S, Ta MiHepami3anii 0oCHOBHOI
aKBaTOPil IMMaHy B MOMEHT IIOIIOBHEHHS MiX
guknamu Sp(mid). Orxxe HaBegeHa OLjiHKa Ma€
IHTEpIpeTyBaTUCA AK OPi€EHTOBHA JI/IA IOPiBHAH-
HA 3 pIYHMM 30BHIIIHIM HAaJXOI KEHHAM COJEN 1
IJIA TIOTIEPENHbOI IepEeBIPKM CLieHapiiB KepOBaHO-
TO BUITY4YEHHA.

BucHoBKHI
3acTOCyBaHHA 3alPOIIOHOBAHOI IBOCE30HHOI PEKY-
PEHTHOI MofIe/i BOJHO-coMboBoro 6amancy Kysib-
HUI[PKOTO JIMIMaHY 3 IBHUM OOJTIKOM TBEPAMX COJIeN
IJIA KiIbKiCHOI OL[iHIOBAaHHA BHECKY KEPOBaHOTO
BIJIYeHHS CaMOCAJHOI COMi JJO3BOJISIE 3pOOUTHU
TaKi BCHOBKI:

o Ilpupopni kniMaTryni ymosu KysnbHuibKoro
JIMMaHy [JO3BOJISAIOTH pealisyBaTy €KCITyaTalliii-
HY cXeMy po6OoT! BiJOKpeM/IEHOTO MaliJJaHuMKY:
Yy TEIINII Ce30H MalJaHYMK MOXKe IIpalljoBaT y
2 UUK/IN: «3a[I0BHEHHA —> BUIIAPOBYBAaHHA/KPUCTa-
nizanis — 36ip coi — BiIKPUTTA MPOXOARY [0 BU-
PIBHIOBaHHA PiBHIB».

Y BubpaHoOMYy cleHapii piuHe 30BHIIIHE HaJ-
XO/KEHHA costell (3a YMOBM HaJXOIKeHHS [0 -
MaHy 3a pik 10 M/IH M> MOPCBKOI BOAM CONIOHICTIO
12 %o Ta 10 MtH M® c1a60COIOHOI IIPiCHOI BOpM CO-
NOHICTIO 2 %o0) BUIY4eHHA CaMOCAJHOI comi 3 Bif-
OKPEMJIEHOTO MailJaH4uKy moiero 10 ra moxe
nMIe 9acTKoBO (B Mexax 6-10 %) xoMmIeHcyBa-
T IpuTiK coneit. et edpekT HaKOMMYyBaTbHNI
i mposiBnseTbcsa B 6aratopivHoMy MacuiTabi. [Tpu
CepeIHbOPIYHIN COMOHOCTI pony B JMMaHi IpK-
6m3HO 260 %o edeKT BUTyYeHHA CaMOCaIHOI cori
Ha BilOKpeM/IeHOMY MalJaH4uKy mowen 10ra
MOJKe IIPU3BECTU [O 3HIDKEHHA CEepelHbOPiYHOI
COMOHOCTi MuMaHy Ha 0,2 %.

¥ pasi ycnilmHoil peanisanii IpOEKTy BUaI€H-
HsI CAaMOCAaJiHOIL COJIi 3 JIMMaHy 3 METOK 3HIVDKEHHS
JIOrO CepefHbOI COMIOHOCTI MOXKIMBO POSINIAHYTU
MacitabyBaHH: (IUIOIIa MalilaHuMKa/MaljaHau-
KiB 10 100-200 ra), 1110 Moyke HaOMMU3UTK OUiKyBaHy
KOMIIEHCAIIiI0 PiYHOTO MPUTOKY coneli fo 100 %.

o ¥ 1ioMy, BUIIy4€HHA CaMOCagHOI cori 3 Biflo-
KpeMJ/IeHOro MaiifaHumKa(-KiB) ZOLiIBHO PO3IIs-
JaTu AK OfIMH 3 MOXX/IMBUX peaJlbHUX €NEeMEHTIB
BOBIOCTPOKOBOIL cTparerii mMiATpMMaHHA CIPUAT-
JIMBOTO BOJHO-CONbOBOIO peXMUMy auMany. OmHak
Ile He BiIMiHsI€ HAYKOBO OOI'PYHTOBAHOTO BUCHOBKY
PO Te, L0 IONOBHEHH: Kys/IbHUIILKOTO IMMAHY
MOPCBHKOIO BOJOI0 € BUMYIIEHUM THMYaCOBUM 3a-
xogoM. BogHo4yac roloBHMM MeXaHi3MOM JIOBIO-
CTPOKOBOI CTpaTerii miATpUMaHHsA CIPUATINBOIO
BOJJHO-COJIbOBOTO PEXUMY NMMaHy Ma€ OyTH Bifi-
HOBJIEHHA [pKepesl IONOBHeHHA KysIbHULIBKOTO
JIMMaHy IIPiCHOIO BOJOI0 B 00CATaX He MeHIIe HiK
15 Myt M? 32 pik.

 JKopcTke [oTpMMaHH: €KOJIOTiYHIX BUMOT Ma€e
KpUTMYHE 3HAYEHHA J/IA peaisallii IPOEKTY, TaK AK
MalIaHYMK Ta MiIXOJAM 10 HbOTO 3HAXOMISAThCS B Me-
Xax TepuTopil npupopHo-3anosigHoro ¢pouny (Ha-
LiOHa/IbHUI NpUpORHNIT MapK «KyanpHUIbKUI»)
1 IepuIoi 30HM CaHiTapHOI OXOPOHMU KypOPTY fiep-
JKaBHOTO 3HaueHHs «KysSUIbHUIbKMIL TMMaH», TOMY
TEXHOJIOTi1 300py Ta BUBE3eHHSA CaMOCAHOI COi 3
MalilaH4YMKa MaloTh 3a0e3NeYnTy BifiCyTHICTB/HO-
ITyCTMME TeXHOT€HHE HaBaHTA)KEHHA Ha YHIKalIbHY
€KOCHCTeMY JIMIMaHy Ta IPUOePeKHNX TePUTOPIIL.

HoBusHua gocmimkenss

HoBusHa po60oTu mojArae y 3acTOCyBaHHI Ce30H-
HO-yCepeJHeHOI PeKypeHTHOI 6aaHCoBOi box-Mo-
fierti 3 ABHMM OOJIIKOM «pe3epByapa TBepHoi comi»
IJIA KiIbKiCHOI OLjiHIOBaHHS BHECKY KEPOBaHOIO
BUJIYYEHHS CaMOCAJHOI COMi Ha i30/IbOBAHOMY
MaiigaHuuKy (10 ra) y 3MiHy combpoBoro 6anaHcy Ta
cepefHbOl CONMOHOCTI ocHOBHOI akBaropii Kysib-
HULBKOTO NTMMAaHY.
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On the Impact on the Water-Salt Regime of the Kuyalnyk Estuary of Restoring Controlled
Harvesting of Self-Deposited Salt on an Isolated Platform
UDC 502.4:528.94(477.4)(292.485)(045)

The paper provides a quantitative assessment of the potential impact of operating an isolated salt-harvesting
platform on the water-salt regime of the Kuyalnyk Estuary (Odesa region, Ukraine). A season (May-Oct) recurrent
water—salt balance model with an explicit solid-salt reservoir was developed and parameterized using available
observational data. The 10 ha platform is treated as a local evaporator (working depth 0,25 m) operated in two
summer cycles; in each cycle the water level is lowered by h, = 0,02 m due to evaporation and then replenished
with brine from the main basin through an open passage until levels equalize. Under the adopted scenario, the
annual salt removal is ~11,0 kt, translating into an average salinity decrease of ~0.2%o per year for the main
water body given a cold-season seawater inflow of ~10 million m>. Post-cycle mixing does not, by itself, desali-
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nate the estuary; the net effect is driven by removing precipitated solids. Practical recommendations for seasonal
operation and risk minimization are proposed.

Keywords: Kuyalnyk Estuary; water balance; salt balance; hypersaline waters; evaporative salt precipitation;
recurrent model; management.
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Assessment of Heat Reduction Ecosystem Services

by Urban Green Spaces of Kyiv
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Abstract. An effective tool in combating Urban Heat Islands (UHI) manifestations is the development of
urban blue-green infrastructure (BGI). BGI, through its functioning, provides various ecosystem services
(ES), including heat reduction ES. This study aims to assess the heat-reduction ecosystem services provided
by BGI and by specific urban green spaces (UGS) within the city. In this study, we employ a spatially
explicit method for UHI assessment based on remote sensing of Land Surface Temperature (LST). We also
use open data on Kyiv city’s urban green infrastructure (BGI), including the ESA WorldCover 2020 land
cover map, the Copernicus Global Land Service Land Cover, and the OpenStreetMap database. The assess-
ment involves modeling the cooling function, determining its effectiveness, translating this effectiveness
into ecosystem service quantities, and exemplifying these with the case of the BGI of Kyiv.

The study’s results reveal that BGI cools surfaces by up to 16°C. The least efficient green areas, occupying
23-29% of the polygon area and having a perforation of 70-80 km/km?. Overall, Kyiv’s BGI provides heat
reduction ES at average (33% of cases) and above-average (30% of cases) volumes. 16.7% of green spaces

provide their maximum ES, while the rest require modifications to enhance efficiency.

Keywords: urban heat island (UHI), urban green space (UGS), blue-green infrastructure (BGI), ecosystem

services (ES), assessment.

Relevance of the research

According to the United Nations, by 2050, more than
65% of the world’s population will be concentrated
in cities [1]. Among the significant problems arising
from urbanization processes that lead to a decline in
the quality of urban residents’ lives, researchers iden-
tify the phenomenon of the urban heat island [2]. The
emergence of urban heat islands (UHIs), their spatial
characteristics, and the temperature differences they
produce are influenced by numerous factors, primar-
ily anthropogenic. These factors include the expan-
sion of built-up areas, atmospheric pollution, degra-
dation or reduction of green spaces, and more [3].
Ecological changes in urban ecosystems due to UHI
primarily result in decreased air and water quality.

Economic losses are attributed to increased energy
consumption for cooling indoor spaces. Most impor-
tantly, UHI leads to heightened heat stress and, con-
sequently, an increase in health issues among urban
residents, even contributing to higher mortality rates.
In the policies of the European community, the de-
velopment of urban blue-green infrastructure (BGI)
has been recognized as an effective tool for combat-
ing UHI manifestations. BGI comprises a network
of urban green spaces (UGS) (natural, semi-natural,
and artificial vegetation) and water bodies within
cities. During its functioning, BGI provides a wide
range of benefits to urban dwellers in the form of
ecosystem services, including heat reduction services
[4-5]. The mechanism behind this service involves
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natural shading, evapotranspiration, increased ab-
sorption and reflection of solar radiation, and more
[6-8].

The state of research on the issue

Existing scientific research has primarily focused on
assessing the ecosystem services provided by UGS,
specifically heat mitigation. These works mainly in-
vestigate temperature indicators within specific green
infrastructure elements [1, 9, 10] and the dispersion
of cooling effects from green spaces to adjacent areas
[2, 11-14]. Numerous studies also explore the uti-
lization of remote sensing and geospatial modeling
in UHI research. For instance, a study [2] analyzed
UHI characteristics using Landsat-8 surface tem-
perature data. The InVEST project offers modules
(tools) for analyzing urban cooling and UHI reduc-
tion [15]. In Ukraine, such studies have also been
conducted, particularly concerning the city of Kyiv
[3, 16].

The purpose of the research

Collectively, these studies indicate that the strength
and spatial extent of cooling effects depend on both
qualitative factors and quantitative metrics of green
spaces [1, 17]. However, there is insufficient cover-
age of assessing the cooling properties of the entire
BGI. Additionally, we did not identify research spe-
cifically addressing the assessment of cooling ser-
vices provided by small squares or building-associ-
ated UGS, despite their role as primary contributors
to cooling in densely built areas. The effectiveness of
the existing BGI in providing cooling services and
the extent of these ecosystem services remain open
questions. In our opinion, the assessment should re-
ly on quantitative and qualitative indicators of the
entire available infrastructure, accessible through
remote sensing data. Consequently, the goal of this
study is to assess the heat-reduction ecosystem ser-
vices provided by the entire existing BGI and specific
UGS within the city using remote sensing data.

Research methods

To analyze temperature distribution, a spatially ex-
plicit method for UHI assessment based on remote
sensing of Land Surface Temperature (LST) was em-
ployed [18].

The materials used for this study include:

o A series of multispectral satellite images ac-
quired by the Landsat-8 satellite from May to Sep-
tember for the years 2019-2022 [19-24]. Landsat-8
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data provide high-resolution thermal channel data
(B10) at 30 meters. Thermal infrared (TIR) remote
sensing data were used for LST modeling, with cloud
cover limited to 20% and additional masking of
clouds, cloud shadows, ice, and snow [25].

 OpenStreetMap database for identifying specif-
ic boundaries of UGS [26].

« ESA WorldCover 2020 land cover map product
based on Sentinel-1 and Sentinel-2 data, providing
land cover information at a resolution of 10 meters
[27]. These datasets help determine qualitative char-
acteristics of green spaces that OpenStreetMap data
might not identify.

The methodology of this study is based on the
premise that UGS provides its maximum ecosystem
services when it functions effectively. The effective-
ness of functioning depends on the UGS’ charac-
teristics. Among the indicators suitable for evaluat-
ing the provision of these services, the following are
notable:

o The area of the UGS. This parameter is crucial
for assessment, as it has been established that an av-
erage park of 6 hectares produces a noticeable cool-
ing effect. Large green spaces can also have a cooling
effect beyond their boundaries [9, 11]. A linear re-
lationship between the size of the UGS and the dis-
tance at which cooling occurs was established in [1].

« The type and distribution pattern of vegetation.
The presence of mature deciduous trees significantly
impacts temperature indicators [28].

Statement of basic materials

The calculation indicators for assessing these services
for urban BGI or individual green spaces are as fol-
lows: average surface temperature in model polygons
within the city (¢,,), average temperature in individ-
ual green spaces (f, ,), average temperature outside
the city (tsuburb), area of the green space (Sq o)> pre-
dominant type of vegetation (Type ,.,), proportion of
the area occupied by green spaces in the polygon (P,).
The assessment of ecosystem services provision for
cooling entails determining this service’s contribu-
tion from the entire BGI and the UGS separately. As
a result, the assessment should be conducted on two
spatial levels: city-wide and local.

The assessment algorithm for ecosystem services
provision for cooling involves the sequential com-
pletion of tasks:

1. Identify cooling effects from green spaces in
territories and simulate the “implementation” of this
function.
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2. Assess the effectiveness of the cooling func-
tion.

3. Convert the effectiveness values into cooling
ecosystem service quantities.

4. Determine the volume of the ecosystem ser-
vices.

To effectively accomplish these tasks, it is necessary
to define the modeling units. The “floating territori-
al assessment unit” hypothesis was implemented for
this purpose. It was determined that hexagonal poly-
gons are the most effective for GIS-based modeling.
The dimensions of the model polygons used to assess
the cooling function of green spaces in Kyiv were
determined using variography. Most topographical
surfaces exhibit a statistical nature when modeled
using regionalized variables, such as vegetation
change surfaces and microclimatic indicators. In
regionalized variable modeling, it is assumed that
the locations of the statistical surface are spatially
correlated. The empirical variogram of the statistical
surface’s locations quantifies the degree of statistical
correlation as a function of the distance between lo-
cations [29]. In modeling, the increasing variogram
graph begins to flatten at a threshold value (semi-
variance y ~ 2.534), and the distance h at which the
variogram levels off represents the range of increase,
or the radius of influence (rang). The value of rang
is the boundary at which the variance reaches a limit
and remains constant thereafter. Beyond its bound-
aries, the distance between locations becomes in-
significant, as they are independent at any distance
beyond the radius of influence. When modeling the
cooling function of urban green spaces using GIS
tools, the radius of influence indicates the range re-
quired for interpolation to encompass all locations
whose values are correlated. For example, in the Kyiv
territory, a correlation in values is observed between
locations within a coverage radius of 1325 m. There-
fore, for this study, hexagons of the appropriate size
were selected as model polygons.

For modeling the cooling function at the city-
wide level within the constructed model polygons
of the chosen size, the following steps are required:

1.1.1. Determine the average surface temperature
within the polygon (£,,).

1.1.2. Calculate the cooling function provided by
the BGI within the city, denoted as Coolingg,,. This
function is calculated similarly to determining the
manifestations of UHI effects, as in equation (1).

(1)

Cooling(BGI) = tplg — tsuburbs
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where Cooling ., is the cooling function performed
by BGI, t,,, — the average surface temperature with-
in the polygon, and ¢, — the average temperature
outside the city.

At the local level, to determine the realization of
the cooling function provided by each specific green
space, the following steps are required:

1.2.1. Determine the average surface temperature
within the UGS (tg_a).

1.2.2. Determine the contribution of each UGS
to the microclimate formation within the polygon

using equation (2):
)

where Cooling, , — the cooling function performed
by each UGS, 1, — the average surface temperature
within the polygon, £, , — the average temperature
within the green space.

The effectiveness of each UGS (or BGI) in per-
forming the cooling function is understood as its
influence on the overall temperature. Accordingly,
its determination at the city-wide level involves the
following steps:

2.1.1. Determine the polygon with the maximum
surface temperature — .

2.1.2. Establish the proportion of model polygons
occupied by vegetation — P..

2.1.3. The effectiveness of the cooling function
performed by BGI — Ecooling,, should be calcu-

lated using equation (3):

Cooling(&a) = tg 2 — tplg

3)

where Ecooling, is the effectiveness of the cooling
function performed by BGL, £, — the average
temperature within the polygon with the maximum
value in the city, £, — the average surface tempera-
ture within the polygon.

At the local level:

2.2.1. Determining the effectiveness of UGS in
performing the cooling function — Ecooling, , in-
volves identifying differences between the tempera-
ture indicators of individual UGS — ¢, , and the
minimum temperature within the green spaces of
the city — 1, as described by equation (4).

ECOOlil’lg(BGI) = tplg - tplg(max):

__a(min)?
(4)

where Ecooling, ,, — the effectiveness of the cooling

Ecooling, ,) = tplg — tg amin);

function performed by each individual UGS, ¢, , —

the average surface temperature within the green
SPaCe, Ly y(min) — the minimum temperature within
the UGS.
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Table 1. Data on average surface temperature
for a set of model polygons for the study area within the city and suburbs of Kyiv

min max mean median
Average surface temperature of the suburban area 22,976 41.875 33.780 34.003
Average surface temperature of the urban area 26.673 42.706 34.099 33.704
Table 2. Average surface temperature data
for green spaces within the city and a set of model polygons
min max mean median
Average surface temperature within green spaces 25.460 46.489 35.72 35.905
Average surface temperature of model polygons of the urban area 26.673 42.706 34.099 33.704

The next step should be the conversion of the
obtained cooling effectiveness values into quantities
of ecosystem services related to heat mitigation. The
formalization of calculation indicators, similar to
previous works [30-33], is based on the empirically
generalized desirability scale by E. Harrington [34],
which involves transforming (normalizing) all mea-
sured indicators (in this case, indicators of the cool-
ing function efectiveness Ecoolingy, Ecooling, ,,
into dimensionless values. This study employs a
function where 0 represents the lowest quality of a
UGS (or BGI) (minimal ecosystem services provi-
sion), and 1 represents the highest.

Implementation of the methodology

According to sections 1.1.1 and 1.1.2 of the
methodology, the study calculates the average tem-
perature within the constructed model polygons
using a series of images (Table 1) and the cooling
function performed by BGI (Fig. 1). Figure 1 re-
veals that in the northwestern, northeastern, and
southern parts of the city, within polygons fully
covered by tree vegetation of the BGI, the cooling
effect is most pronounced, and heat manifestations
are entirely absent. Over the major waterway, the
Dnipro River, which runs through the city center,
the temperature is even lower than the average tem-
perature outside the city.

At the same time, in polygons with maximum
urban development, surface temperatures exceed
the temperatures outside the city by more than 9°C,
which further emphasizes the impact of the BGI in
mitigating heat effects.

According to sections 1.2.1 and 1.2.2 of the meth-
odology, the indicators of average surface tempera-
ture — ¢, ,, and the cooling function in individual
green spaces of the city, Cooling, ,), were calculated
and mapped (Table 2, Fig. 2).
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This result confirms that the model polygons
with a large percentage of the area covered by green
spaces at the citywide level or individual large green
spaces at the local level are those whose functioning
neutralises the UHI (temperature difference is “0”
or “minus”). Also, Figure 2 shows that even within
the same landfill, the surface temperatures of green
spases are more than 10°C lower than the average
in the model polygon. At the same time, the tem-
peratures in some green spaces are higher by 10°C
than the average temperature in the polygon, which
indicates their different efficiency and is obviously
related to their characteristics.

The next step was to determine the effectiveness
of the cooling function. According to section 2.1.1
of the methodology, the maximum surface warming
in the model polygons of Kyiv — £, ..,y Was 42, 7°C

Using section 2.1.2 of the methodology, the per-
centage of areas covered by different types of green
vegetation — P, was determined. To establish the
relationship between the areas of green vegetation,
their types, and surface temperatures in the polygons,
a correlation analysis was conducted.

A correlation analysis was conducted to find the
relationship between the area of green spaces, their
type and surface temperatures in the model poly-
gons. This analysis indicates that there is a relation-
ship between these indicators. The correlation coef-
ficients between the average surface temperature in
the polygons and the percentage of the city’s tree and
total vegetation areas show a rather strong (- 0.57)
correlation between the area covered by vegetation
and surface temperature. Also confirmed that herba-
ceous vegetation has very weak correlation with tem-
perature (0.119). According to the results of the cor-
relation analysis, the influence of the Dnipro River
on the cooling processes in the city is noticeable. The
correlation coefficient in the distribution of surface
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Table 3. The volume of heat reduction ecosystem services

Ecooling g, ,°C Ecooling, ,, °C Assessment score Volume of ES EScooling
[-12,649 —-15811] [0—4,206) 5 maximum
[-9,961 —-12,649) [4,206 —7,780) 4 above average

[-5,850 —-9,961) [7,780 —13,248) 3 average
[-3,162 —-5,85) [13,248 — 16, 823) 2 below average
[0—-3,162) [16,823 —21,029] 1 minimum

Table 4. The volume of heat reduction ecosystem services, provided by BGl in Kyiv

The model polygons of the city

EScooling(BGl)

amount %

maximum 78 12
above average 192 30
average 210 33
below average 99 16

minimum 60 9
Total 639 100

Table 5. The volumes of heat reduction ecosystem services provided by green spaces in Kyiv

The model polygons of the city

EScooling(BGl)
amount %

maximum 8,914 16.7
above average 26,780 50.2
average 14,920 27.97
below average 2,588 4.85
minimum 0.28
Total 53,353 100

temperature and green space, taking into account
the cooling effect of the Dnipro water area, is — 0.43.

In the implementation of point 2.1.3 of the meth-
odology, the effectiveness of the city’s BGI was de-
termined as Ecooling(BGI). Given the proportion of
gray and green infrastructure areas and the compo-
sition of vegetation species, it is not surprising that
the BGI in the city, where it covers over 90% of the
area, significantly reduces surface temperatures. The
temperature difference can reach up to 16°C (Fig. 3).
However, for the majority of areas in Kyiv, with the
existing ratio of built-up and green spaces, the aver-
age cooling is around 3-5°C (Fig. 3).

As a result of the implementation of section 2.2.1
of the methodology, the efficiency of the functioning
of UGS — Ecooling, , it was determined that most
green spaces in typical urbanized areas differ from
the minimum temperature indicators by 16°C due to
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their characteristics (Fig. 4). We conducted calcula-
tions and observed a clear relationship between the
areas occupied by green spaces, their permeability
(perimeter-to-area ratio), and their effectiveness in
performing the cooling function. Most commonly, if
the green spaces occupy 0.23-0.29 of the polygon’s
area and have a permeability of 70-80 km/km?, they
are the least effective in cooling and differ from the
minimum value by 15-19°C. The most efficient cool-
ing occurs when the green spaces cover more than
90% of the area and have a permeability of up to
10 km/km?.

The next step in implementing the methodology
was to standardize the he cooling efficiency indica-
tors into dimensionless values, which will character-
ize the volumes of ecosystem services in mitigating
heat effects. The results of standardizing the indica-
tors are presented in Table 3.
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The cartographic representation of the modeling
results is presented in Fig. 5, 6. Specifically, Figure 5
illustrates the volumes of ecosystem services provid-
ed by the BGI within each polygon, while Figure 6 —
by the each UGS.

Conclusions

The methodology and remote sensing data presented
in this study were used to calculate the effectiveness
of the cooling function BGI in Kyiv. This effective-
ness was understood as the ability to reduce tem-
peratures compared to the most intensely heated
polygon in the city. The modeling results revealed
that the BGI of Kyiv, in its current state, can cool sur-
faces by up to 16°C. This cooling effect is most pro-
nounced in large forested areas and along the Dni-
pro River. The most effective cooling occurs in UGS
when they occupy more than 90% of the polygon
and have a permeability (perimeter-to-area ratio) of
up to 10 km/km?. By determining the efficiency in
this manner, it was possible to assess the volumes of
heat reduction ecosystem services (Tables 4, 5).

The urban BGI in Kyiv, in its current state, pro-
vides a significant level of heat reduction in most
cases, with 33% and 30% of the polygons show-
ing average and above-average levels, respectively
(Table 4).

The data in Table 5 demonstrate that among the
analyzed green spaces of the city, in 16.7% of cases,

they provide their maximum ES. At the same time,
it becomes evident that the rest of the areas require
changes to enhance their efficiency in cooling the
city.

The novelty of the study

The data obtained regarding the impact of the ur-
ban BGI on the mitigation of heat islands and indi-
vidual UGS on the microclimate formation in spe-
cific city areas represent valuable information that
can assist urban planners in minimizing the effects
of UHI throughout the entire city and in specific
districts. Additionally, identifying the effectiveness
of individual green spaces serves as a useful way to
demonstrate their role and value in combating heat
islands. This research also aids in identitying effi-
cient strategies for designing BGI and establishing
a sequence of managerial decisions to achieve the
greatest impact in combating heat effects. Undoubt-
edly, this is crucial for ensuring sustainable urban
development.

This work was conducted within the framework
of the project “Technology for geoinformation as-
sessment of ecosystem services providing by urban
green areas,” funded by the European Union’s exter-
nal assistance instrument to fulfill Ukraine’s com-
mitments under the European Union’s Framework
Program for Research and Innovation Horizon
2020.
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Micbka cmHbo-3eneHa iHdpacTpykTypa (C3l) Hagae ekocuctemHi nocnyru (EM) 3 oxonopMeHHA (MOM'AKLWEHHA
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Abstract. This study presents a comprehensive assessment of Azerbaijan’s wind energy potential, using the
Shorabad settlement in the Khizi district as a representative case study. The strategic importance of wind
energy in the context of the global energy transition and climate change is highlighted, and the natural and
geographical advantages of the area, as well as existing infrastructure opportunities, are examined. Analysis
of long-term datasets from NASA POWER (1981-2024), the Global Wind Atlas, and local meteorological
stations revealed an average annual wind speed of 5.46 m/s. This wind regime was further characterized
using statistical modeling based on the Weibull distribution. The spatial variation of wind speed, land
use, and proximity to the power grid was evaluated through GIS analysis. Energy yield modeling for the
Vestas V90-2.0 MW turbine indicates an annual generation potential of 2.9-3.50 GWh, corresponding to a
capacity factor (CF) of 0.20 under the prevailing wind conditions. Based on a conservative siting scenario
(25 km? area, accommodating approximately 54 turbines with a total capacity of 108 MW), the annual
energy production is estimated at 156.6-189.0 GWh/year, corresponding to approximately 0.55%-0.67%
of Azerbaijan’s annual electricity generation. The findings indicate that Shorabad possesses favorable char-
acteristics, including flat topography, limited vegetation, and proximity to existing infrastructure, which
collectively render it a suitable location for a wind power project (WPP).

Keywords: Wind energy; Shorabad settlement; Khizi district; GIS analysis; Weibull distribution; Renewable
energy.

Introduction global electricity production, or 2,494 TWh [2]. In

Renewable energy sources (RES), particularly wind
energy, have come to play an increasingly vital role
in the global energy mix. Global goals such as ensur-
ing energy security, combating climate change, and
reducing carbon emissions have made wind energy a
strategically important energy source. Over the past
decades, technological developments have increased
the efficiency of wind turbines and significantly re-
duced the cost of energy production. The global
installed capacity of renewable energy has reached
4,443 GW, with most of this growth coming from
solar (597 GW) and wind (117 GW) [1]. In 2024,
wind energy accounted for approximately 8.1% of

the global “clean energy” structure, wind energy ac-
counted for 14%, and, according to the International
Energy Agency, will grow at an annual rate of at least
17% by 2030, reaching 7,100 TWh [3].

Azerbaijan’s energy policy has become even more
relevant in light of commitments under the Paris Cli-
mate Agreement and the “green energy zones” estab-
lished in Karabakh and Eastern Zangezur. The coun-
try’s location on the western coast of the Caspian Sea
is characterized by strong wind currents, making it
one of the region’s countries with the most favorable
wind energy potential [4]. In particular, the Khizi
district and the Absheron Peninsula are character-
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Fig. 1. Methodological workflow of the study

ized by high wind speeds. According to hydrome-
teorological observations, the average annual wind
speed in these areas ranges from 5 to 8 m/s, which
is an optimal indicator for the efficient operation of
wind farms.

Shorabad, Yeni Yashma, and Sitalchay in the
Khizi district feature flat terrain, sparse vegetation,
and proximity to power and transport infrastructure.
These physical, geographical, and infrastructural
factors, particularly regarding transportation, wind
turbine installation, and connection to the existing
power grid, make the area a suitable location for
wind farm construction. Despite the presence of
operational wind farms in the district, the need to
develop additional projects remains pressing, both to
accommodate the country’s annual growth in elec-
tricity demand (~1.5%), expand energy infrastruc-
ture, and enhance the contribution of RES.

The main objective of this study was to assess
the wind energy potential of the Shorabad area
from a technical and economic perspective and
to justify the feasibility of a new WPP. However,
existing studies on wind energy development in
Azerbaijan exhibit several important limitations.
Modern, high-resolution wind data remain scarce;
the number of long-term meteorological stations is
limited; and site-specific assessments that integrate
infrastructure, environmental constraints, and tech-
no-economic feasibility remain lacking. In particu-
lar, despite the presence of operational wind farms
in the Khizi district, the Shorabad area has not
previously been evaluated using a comprehensive,
GIS-based, multi-source analytical framework. To
address this gap, the methodology adopted in this
study involved data collection, statistical process-
ing, GIS mapping, Weibull modeling, and economic
evaluation [5]. Figure 1 presents the study’s meth-
odological flowchart.
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Azerbaijan’s total electricity production in 2024
was 28.4 billion kWh. Of this production, 24.5 bil-
lion kWh (86%) was produced by thermal power
plants and 3.8 billion kWh (14%) by RES. Among
renewable energy sources, 5 wind farms (63.62 MW)
accounted for 50.9 GWh (0.2%). In terms of installed
capacity, the country’s total RES capacity is 1.8 GW
(21%) [6]. The projected total production for 2025
is 29.1 billion kWh. Currently, thermal power plants
are expected to produce 24.8 billion kWh (85.2%),
and RES are expected to produce 4.3 billion kWh
(14.8%). The contribution of wind energy to re-
newable energy is expected to increase to 85 GWh
(0.29% of total generation) and to 2.1 GW (22% of
the installed capacity of RES). Currently, three WPPs
operate in the Khizi district, and one is under con-
struction [7]. This demonstrates that the area already
benefits from established infrastructure and opera-
tional experience and that it is possible to fully uti-
lize its potential by increasing the number.

“Yeni Yasma” station—A wind farm with a total
capacity of 50 MW was built by the Azerbaijan State
Agency for Renewable Energy Sources in the Yas-
ma settlement of the Khizi district with 20 2.5 MW
turbines.

The “Yashma Baglari” wind farm has a design
capacity of 3.6 MW.

“Shurabad” wind farm, with a design capacity of
1.7 MW.

“Khizi-Absheron” wind farm—ACWA Power is
implementing a 240 MW project. The project covers
the villages of Chayli and Sitalchay and is planned
to be fully operational by the end of 2025. The plant
will generate approximately 907 GWh of electricity
per year, meeting the energy needs of more than
300,000 households [4].

There are both global and local studies on Azer-
baijan’s renewable energy potential. According to
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the 2016 Strategic Roadmap of the Ministry of En-
ergy, the country is planning to develop 350 MW of
wind power, 50 MW of solar power, and 20 MW
of bioenergy projects (Ministry of Energy, 2016) [8].
However, the share of wind power in electricity gen-
eration in 2024 was only 0.2% [6]. The renewable
energy potential of Azerbaijan was analyzed using
a systematic review, and opportunities for solar and
wind power were assessed [9]. The study highlights
the country’s strategy to transition from the oil and
gas industry to carbon-free energy but notes obsta-
cles, including a weak legal framework and a lack
of specialized expertise. Having sufficient potential
to increase the share of renewable energy supports
energy security and the Sustainable Development
Goals [10].

In previous studies, the Weibull distribution has
been widely applied to assess wind resources. For
example, the wind energy potential in Azerbaijan
was analyzed based on ERA5 (1940-2023) data. In
addition, 70 million hours of observations were an-
alyzed using Python to study wind characteristics at
24 locations using the Weibull distribution. It was
found that the coastal areas have high potential,
with an average wind speed of 8.01 m/s and a power
density of 628.5 W/m? in Baku [2].

Most techno-economic studies in the literature
are based on meteorological station or satellite data,
leading to an underestimation of wind energy po-
tential and weakening the reliability of economic
decisions [11]. In contrast, a study conducted in
the Bursa region of Turkey used real field measure-
ments (12 stations, 100 m altitude, 10-minute in-
tervals over 2 years) and evaluated Weibull distri-
bution, turbulence, and power density parameters.
The results show that the average monthly wind
speed varies in the range of 4.6-11.7 m/s, has a
high turbulence index (0.54), and the lowest LCOE
was achieved with the Goldwind turbine. This ap-
proach emphasizes the importance of considering
sector-specific measurements and alternative eco-
nomic analyses, such as LCOE, in both political and
economic decision-making processes [12].

Another article analyzed the wind energy po-
tential in Turkmenistan using wind speed statistics.
The average annual wind speed is 3-6 m/s, and in
May-July it is 5-6 m/s. Analysis of Disa A300, Terex
TW 600, and Direct Wind 900/52 turbines showed
that energy production is higher during this period.
The use of wind energy can improve social condi-
tions and lower prices. The results create a theoret-
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ical basis for government programs [13]. In anoth-
er investigation, an analytical expression for wind
power using Rayleigh, Weibull, and log-normal
distributions was obtained via mathematical trans-
formation and demonstrated that this method yields
more accurate results. In an applied study conduct-
ed on Pirallahi Island, the Weibull distribution was
found suitable for small-scale turbines, and the ca-
pacity factor was estimated at 44% [14].

Despite the growing body of international liter-
ature, most existing studies either focus on nation-
al-scale assessments or rely on single-source data-
sets. In contrast, site-specific hybrid assessments
that integrate long-term reanalysis data, high-res-
olution wind atlases, and GIS-based spatial con-
straints remain limited in Azerbaijan. Therefore,
this study addresses a clear methodological gap by
combining multi-source wind datasets with geospa-
tial modeling and techno-economic evaluation for a
previously underexplored area [15].

The study area includes the settlement of
Shorabad, located in the Khizi region of Azer-
baijan on the western coast of the Caspian Sea
(40°49°08 "N, 49°28°19 “E). Covering approximate-
ly 25 km?, it has a flat landscape, minimal vegeta-
tion, and a semi-arid climate. Being surrounded by
northerly and northeastern winds and located near
the Caspian Sea, it experiences optimal wind speeds,
with an annual average of 5-8 m/s [16]. Being near
transportation routes, electrical power lines, and ex-
isting wind farms enhances the technical feasibility
of developing wind energy, thereby qualifying it as a
case study site for assessing wind resources.

Materials and Methods

This study used a multi-stage approach to assess
the technical and economic potential of wind ener-
gy development using the Shorabad area as a case
study. Three turbine models were selected based on
their technical suitability for the local wind regime
and power characteristics. The selected turbines
include the Vestas V90-2.0 MW, Siemens Gamesa
SG 2.0 MW, and Nordex N100-2.4 MW. Among
these, the Vestas V90-2.0 MW turbine was selected
as the reference model due to its compatibility with
moderate wind speed conditions. The turbine op-
erates within a wind speed range of 4-25 m/s and
reaches its rated power at 12 m/s. The hub height
varies between 60 and 100 m, while the swept area
is 6,362 m?, determined solely by the rotor diameter
(90 m) and independent of hub height [14].
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Data sources

NASA POWER (1981-2024) datasets were analyzed
to obtain daily, monthly, and annual average wind
speed (m/s) and direction (°). For calculations, the
average wind speed for the area was determined
from long-term observations. As a result of the
analysis of climate data for 1981-2024, the average
annual wind speed for the Shorabad area is 5.46 m/s
[17]. Based on this indicator, the Weibull distribu-
tion (k=2.8, c=6.12 m/s) was applied. The Weibull
distribution is the most commonly used statistical
model in wind energy calculations, as it accurate-
ly describes the probability distribution of wind
speeds [18].

The data used in the study were obtained from
the following sources:

« Monthly average wind speed and direction da-
ta for the Khizi district of Azerbaijan for 2010-2024
were obtained from the Global Wind Atlas meteo-
rological resources.

« Field observations and photographs-visual ma-
terials (infrastructure, relief, and vegetation) were
collected by the author in 2025.

« Geographical Atlas of Azerbaijan (2018) and
other literature sources.

Energy Calculations

Turbine: Vestas V90-2.0MW

Hub height: 90 m

Swept area: 6,362 m* (depends on rotor diam-
eter only)

Cut-in speed: V ;=4 m/s

Rated speed: V. =12 m/s

Cut-out speed: V_ =25m/s

Average annual wind speed: V = 5.46 m/s

Standard deviation: o = 2.1 m/s

Weibull parameters (1):

—1.086
k = ( ) ~ 2.82,

1%
“Tirr(d)
where V is the mean wind speed, o is the stan-
dard deviation, and T is the Gamma function.
These parameters are used to determine the prob-
ability density of the wind speed according to the
Weibull distribution. Equation (1) shows a stan-
dard methodology for initial parameter estimation.
However, for the terrain-specific conditions of the
Shorabad area, the refined parameters k=~ 2.8 and

o

7
(1)
~ 6.13 m/s,
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c=6.12 m/s were used for all subsequent energy
calculations. These refined parameters were ad-
opted to better reflect terrain-specific wind condi-
tions and to reduce bias associated with standard
estimation methods in semi-arid, low-roughness
landscapes.

Probability density functions according to the

Weibull distribution (2):
k
\%
) ) &
c

(£) e (-

where V is the wind speed, k and ¢ are the Weibull
parameters, f (V) is the probability density of the
wind at speed V.

Annual Energy Production (AEP) (3):

E= [ (Ve Vi) POV V.

E & Ppyed X CF x 8760 hy/il
~ 2 MW X 0.20 x 8760 h ~ 3.50 GWh/il,

c

3)

where P(V) is turbine power on the speed-power
curve (kW); f(V) is the probability density function
of wind speed on the Weibull distribution; V and
V., are cut-in and cut-out speeds respectively; CF —
capacity factor (effective turbine operating rate).

GIS Analysis

GIS analysis was performed in ArcGIS 10.8:

« the wind speed of the area was interpolated in
a range of 200 m;

« distances to power lines, highways, and other
infrastructure facilities were determined;

« land use/land cover analysis was performed;

« the optimal location points of the turbines
were selected using a multi-criteria decision
support system (MCDA).

Turbine density calculation

For optimal turbine placement, a conservative tur-
bine spacing configuration (8D x 5D) has been ap-
plied in accordance with international standards,
where D represents the rotor diameter (90 m). This
approach minimizes aerodynamic shadowing be-
tween turbines and reduces energy losses. Accord-
ing to the calculations, each turbine requires an area
of approximately 0.324 km? (720 m x 450 m). As a
result, a maximum of 77 turbines can be placed on
a potential area of 25 km? However, given practi-
cal constraints (relief, infrastructure, environmental
factors), a conservative scenario of 54 turbines has
been adopted for the project.
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Fig. 2. Wind speed distribution in Khizi district (WS10M) (GWA, 2025)

This study applies an indirect, benchmark-based
validation approach rather than classical in-situ
validation, a methodological limitation inherent to
data-scarce regions.

Statement of basic materials

Data comparison

Our analysis yielded an average annual wind speed
of 5.46 m/s for the period 1981-2024. Data from
NASA POWER (1981-2022) were deemed the
most reliable long-term benchmark after compari-

son with GWA and local meteorological station da-
ta. First, the spatial distribution of wind resources
in the Khizi district was analyzed using GWA v3
data (Table 1). These data were calculated at a spa-
tial resolution of 250 m using the WRF mesoscale
model and WASsP micro-relief corrections based on
ERAS5 reanalyses for 2008-2017. The results show
that the average annual wind speed in areas such as
Shorabad and Sitalchay is in the range of 7-11 m/s,
and there are favorable conditions for the construc-
tion of WPPs (Fig. 2). Due to the limited resolution
of NASA POWER and GWA data, some differences

Table 1. Comparison of wind speed datasets for the Shorabad area

. . . . Average Annual
Data Source Period Spatial Resolution | Height (m) Wind Speed (m/s) Notes
Provides long-term, stable
NASA POWER 1981-2024 | 0.5°% 0.5°(~55 km) 5.46 climate averages;
coarse resolution may smooth
local terrain effects.
High-resolution model includ-
Global Wind Atlas ing WRF + WASP micro-terrain
2008-2017 250m 7-11 corrections;
(GWA v3.3) ; .
can overestimate speeds in com-
plex terrain.
Local Closest real measurements;
Meteorological 2010-2023 | Point measurement 5.5 supports NASA results for
Station (Khizi) near-surface wind conditions.

ISSN-L 1561-4980

YKPATHCbKUMI TEOTPA®IYHUI XYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

1(133)'2026



N. S. Imamverdiyev
ASSESSING WIND ENERGY POTENTIAL IN AZERBAIJAN (CASE OF SHORABAD SETTLEMENT, KHIZI DISTRICT)

Table 2. 3-year average wind speed (WS10M)
for the period 1981-2024 at Shorabad [17]

Years Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec Ann.
1981/83 5.8 551 63 53 4.4 4.6 5.1 4.9 5.1 6.1 6 5.7 5.4
1984/86 6.1 5.5 5.6 5.1 4.5 4.7 5.1 5.8 5.8 6.1 5.7 5.8 5.5
1987/89 5.4 5.7 5.9 5.4 53 4.0 5.0 5.4 6.0 5.7 6.2 5.8 55
1990/92 53 6.1 53 5.2 5.0 4.1 4.7 5.1 6.0 6.1 6.0 5.4 5.4
1993/95 5.8 5.8 6.0 5.1 4.4 5.1 5 5.4 57 6.3 6.1 5.4 5.5
1996/98 5.1 6.4 5.9 5.2 4.4 4.6 5.0 53 6.4 6.2 5.6 5.8 5.5
1999/01 5.4 5.9 6.0 4.2 49 5.0 4.6 5.4 5.9 55 6.0 5.4 53
2002/04 5.2 54 53 5.1 4.0 5.2 4.4 4.8 53 6.0 5.6 6.2 5.2
2005/07 6.1 6.0 55 5.0 4.9 5.1 48 4.6 5.8 5.6 6.0 57 54
2008/10 5.9 5.8 5.5 4.8 4.1 4.4 4.9 4.5 55 6.0 5.8 5.9 53
2009/11 5.7 6.0 5.6 5.2 3.7 43 4.8 4.6 54 6.0 5.8 6.0 53
2012/14 5.4 6.0 6.4 4.9 4.0 4.8 4.7 5.1 5.6 5.9 5.4 6.2 5.4
2015/17 6.0 6.0 6.0 6.0 43 4.7 54 4.8 6.2 6.2 6.2 6.2 5.7
2018/20 5.7 5.6 6.0 5.6 5.0 4.6 53 5.2 5.2 5.8 5.8 5.8 5.5
2021/24 6.15| 5.2 5.6 54 5.1 4.6 4.8 4.4 54 6.1 6.0 5.8 5.4

in micro-relief and local climatic conditions may
occur.

Due to its coarse spatial resolution (0.5° x 0.5°),
the NASA POWER dataset tends to smooth out mi-
crorelief and local aerodynamic variations, resulting
in slightly lower wind-speed estimates. In contrast,
GWA applies high-resolution (250 m) WRF-WAsP
downscaling, which can yield higher values, espe-
cially in exposed or elevated terrain.

According to GWA data [19], the annual average
wind speed is 2 m/s higher than the NASA POWER
data at 50 relative altitudes. The 0.5° x 0.5° spatial
resolution of the MERRA-2 datasets may not ade-
quately capture micro-relief variations in small areas
such as Shorabad. The average annual wind speed is
also 5.5 m/s based on local meteorological observa-
tions (Geographical Atlas, 2018). The climatic char-
acteristics of the area were further analyzed based
on NASA POWER data [20].

According to NASA POWER data, the average
WS10M (wind speed at 10 m height) at the site (Lo-
cation: Latitude 40.8145, Longitude 49.478910) is
5.46 m/s, and the average WS50M (wind speed at
50 m height) at the site is approximately 6.8 m/s
[17]. Statistical analysis of WS data covering the
period 1981-2024 allows us to trace the long-term
dynamics of the wind regime in the region. The
average monthly wind speed ranges from 3.5 to
7.0 m/s, indicating that the wind regime differs
sharply across seasons. According to preliminary
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results, wind speed is higher in winter and autumn
and lower in summer and spring. The annual aver-
age wind speed (ANN) ranged from 5.3 to 5.7 m/s,
confirming the presence of wind energy potential
in the region. Overall, the long-term trend shows a
weak positive or neutral tendency.

WS50M data covering the period 1981-2024 al-
lows us to study the long-term changes in the wind
regime in the district. In general, the monthly av-
erage wind speed ranged from 5.0 to 9.5 m/s. The
annual averages are mostly concentrated in the 6.5
7.2 m/s range. The seasonal distribution of WS50M
average wind speeds is as follows:

o Winter (December-February): The high-
est speeds are recorded (for example, 9.46 m/s in
March 2014, with similar increases in 2017 and
2016), strong baric contrasts and frontal activity in-
tensify the regional wind regime during this period.

o Summer (June-August): Characterized by rela-
tively weak winds (5.0-6.5 m/s). This is due to atmo-
spheric stability and weak pressure gradients.

o Autumn (September-November): This is the
phase when winds increase again, in October-No-
vember, the average speed was often above 7.0 m/s.

o Spring (March-May): 1t is a transitional peri-
od with very high (8.5-9.0 m/s) recorded in some
years and average values in others.

The wind rose in Figure 3 indicates that the pre-
dominant wind directions in the region are from
the north and northeast, accounting for more than
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Fig. 3. Wind rose, average wind speed and power density distribution in windy areas

40% of the total. This factor indicates that it would
be more efficient to place turbines in that direction.
Calculations of wind speed distribution across the
district confirm that the average speed in the most
favorable 10% of the area is 8.2 m/s, and in weak-
wind zones, it is about 7.8 m/s. Analysis of energy
density also reveals important points. The average
power density in the windiest 10% of the area
reached approximately 691 W/m? [19]. This fig-
ure is quite high compared to international criteria
and creates a favorable opportunity for the use of
large-capacity turbines. Although the indicators in
other areas are relatively lower, they remain above
500 W/m? on average, which is economically ac-
ceptable.

A comparison of WS10M and WS50M shows
more promising conditions for wind energy. Thus,
the seasonal dynamics in both series are similar:
winter-autumn is stronger, and summer-spring is
weaker. WS50M values are consistently 1.0-1.5 m/s
higher than WS10M, which can be explained by
reduced surface friction at higher altitudes. Long-
term trends are stable in both series, but WS50M
has more “peak” years (2014, 2016, 2017) [17].

Energy production

Calculations based on the Weibull distribution
(k =2.8) show that under these conditions, the Ca-
pacity Factor varies in the range of approximately
0.20, and the annual energy production is approxi-
mately 2.9-3.50 GWh. This value is lower than the
previous calculation based on the wind speed of
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6.5 m/s (3.85 GWh) and gives a result more con-
sistent with real conditions. In Figure 4, the blue
curve shows the turbine power output (in kW) at
different wind speeds, while the red curve shows
the probability density of wind speeds observed in
the Shorabad region based on the Weibull distribu-
tion. The graph shows that the turbine’s maximum
power output (2.0 MW) occurs at a wind speed of
12 m/s. Based on the Weibull parameters calculated
for Shorabad (k=2.8, c=6.12 m/s), the annual en-
ergy production of the turbine is predicted to be in
the range of 2.9-3.50 GWh.

2200

/-\ 0.18
-y 0.16
1800 / \ [
l 0.14
1600 / \
1 0.12
1400 / \ I
1200 / \ 0.10
1000 / \ 0.08
8007 — 0.06
600 | / e \ F
1 0.04
400 / \ L
200 \_\ 0.02
0 0
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Wind speed (m/s)

2000

Power curve (kW)
Weybull distribution

Fig. 4. Power curve and estimated energy production based
on the Weibull distribution of the selected
Vestas V90-2.0 MW turbine [7]
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Fig. 5. Annual energy production graph for Vestas V90-2.0 MW [21]

The technical data of the manufacturer of the
selected turbine model—Vestas V90-2.0 MW—al-
so supports these results. The turbine starts oper-
ating at a speed of 4 m/s, reaches its rated power at
a speed of 12 m/s, and stops operating at a speed
of 25 m/s (Fig. 5). These parameters are optimal
compared to the average wind speed of Shorabad
and indicate that the turbine provides stable energy
production even when operating in sub-rated mode
[21].

Analysis of the technical data shows that the
swept area (6.362 m?) and hub height (80-125 m)
of the V90-2.0 MW turbine are compatible with the
terrain of the Shorabad area. This allows for both
increased aerodynamic efficiency and simplified in-
tegration into the power grid. In addition, techno-
logical advantages such as Load and Power Modes,
the CoolerTop® cooling system, and noise level con-
trol (Noise Modes) specified in the Vestas catalog
make the turbine more compatible with the social
and environmental environment [22]. For example,
reducing noise levels in areas close to residential ar-
eas is considered an important factor in semi-rural
settlements such as Shorabad. This turbine, opti-
mized for sites with average wind speeds of 6-8 m/s,
has a nominal capacity of 2.0 MW (Table 3). The
swept area (6.362 m?) and hub height (80-125 m)
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Table 3. Main technical parameters
of the Vestas V90-2.0 MW turbine

Parameter Value (V90-2.0 MW)
Rated power 2.0 MW
Rotor diameter 90m
Swept area 6.362 m’
Cut-in speed 4m/s
Rated wind speed 12m/s
Cut-out speed 25m/s
Hub height 80-125m
Nominal rotation speed 14.5 rpm
Operating temperature —20-40°C
Sound level (Mode 0) 104 dB(A)
Wind class IECIIA

are highly compatible with the terrain and wind
conditions of the Shorabad area [21].

The manufacturer provides a graph of AEP. Here,
the gross AEP for an average speed of 5.46 m/s is
estimated to be approximately 4.1-4.3 GWh, while
the net AEP taking into account typical losses var-
ies in the range of 2.9-3.50 GWh per turbine. For
a Vestas V90-2.0 MW turbine, the gross AEP in
the Shorabad area is 4.1-4.3 GWh, and the net
AEP is 2.9-3.50 GWh due to losses. The losses
are divided into categories: aerodynamic (8-12%,
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Fig. 6. Potential areas for the construction of wind turbines in Shorabad settlement
(based on GWA data)

0.33-0.52 GWh), network (5-7%, 0.21-0.30 GWh),
and technical outages (5-8%, 0.21-0.34 GWh). The
total losses are 18-27% of the gross AEP, which is
in line with international standards (typical losses:
15-25%).

In addition, reliability indicators are particular-
ly important. The availability of the Vestas 2 MW
platform, which exceeds 98%, and the 24/7 remote
control system (SCADA) reduce future operating
costs and minimize the risk of accidents.

Annual energy production is calculated using
the 3rd equation with a capacity factor of 0.20
corresponding to the net CF range for 5.46 m/s.
Based on the power generation curve of the Vestas
V90-2.0 MW turbine, the gross AEP at a wind speed
of 5.46 m/s is estimated as = 4.1-4.3 GWh [21].
Taking into account typical losses (grid/electric-
ity = 5-7%, aerodynamic/parking effect = 8-12%,
and planned and sudden shutdown = 5-8%), the
net AEP will be = 2.9-3.50 GWh. Accordingly, the
net capacity factor is estimated to be = 0.20. This
value realistically represents the energy production
potential of V90-2.0 MW turbines in the Shorabad
wind conditions. The low CF is due to the relative-
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ly low wind speed of Shorabad (optimal: 6-8 m/s),
seasonal variability (summer: 5.0-6.5 m/s, winter:
7.0-9.5 m/s), and losses (aerodynamic: 8-12%, net-
work: 5-7%, technical: 5-8%).

A spacing of 8D x 5D (D = 90 m) was used in ac-
cordance with international wind farm layout stan-
dards. Under ideal, unconstrained conditions, this
spacing allows for a theoretical maximum of 77 Ves-
tas V90-2.0 MW turbines within the 25 km? study
area. However, theoretical capacity does not reflect
practical constraints. After excluding non-develop-
able zones such as infrastructure corridors (roads,
transmission lines), relief irregularities, ecological
buffer zones, and areas where wake losses would
significantly exceed acceptable thresholds, the real-
istic installable capacity is reduced to approximate-
ly 54 turbines. This “conservative scenario” reflects
standard industry practice and provides a technical-
ly valid estimate for energy production calculations
(Fig. 6). The total installed capacity for this project
reaches 108 MW. Since the annual production ca-
pacity of a turbine ranges from 2.9 to 3.50 GWh,
the theoretical energy production for the entire park
is estimated at 156.6 to 189.0 GWh/year. Howev-
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er, in real conditions, due to aerodynamic shading,
network losses, technical outages, and other factors,
this volume is expected to decrease by approximate-
ly 10-15% to 133-170 GWh/year.

The satellite images and maps presented in Figure
6 clearly show the spatial distribution of potential
sites. The identification of these optimal sites con-
sidered not only wind resource availability but also
key geographical and infrastructural factors. As illus-
trated, the study area is characterized by predomi-
nantly flat terrain and sparse vegetation. This topog-
raphy minimizes aerodynamic obstacles, enhances
turbine efficiency, and simplifies transportation and
installation. Furthermore, the selected areas exhibit
low agricultural activity and are close to existing in-
frastructure, such as roads and power transmission
lines. This significantly reduces construction costs, fa-
cilitates grid integration, and creates logistical advan-
tages during both construction and operation phases.
Collectively, these characteristics enhance the proj-
ect’s overall feasibility and provide a strong basis for
optimal wind farm siting, ensuring not only high en-
ergy yield but also socio-technical compatibility [5].

Discussion

Interpretation of wind regime and energy yield

From an interpretative perspective, the obtained
wind regime characteristics of Shorabad can be ex-
plained by both atmospheric circulation patterns
and local surface conditions. This limitation should
be taken into account when analyzing the results.
The consistently higher WS50M values compared
to WS10M reflect the decreasing influence of sur-
face roughness and aerodynamic barriers with in-
creasing altitude. This vertical wind profile explains
the observed capacity factor of approximately 0.20,
which is typical for regions with moderate average
wind speeds and pronounced seasonal variability.
Winter and autumn months exhibit stronger wind
conditions, whereas summer periods are character-
ized by weaker atmospheric dynamics, directly in-
fluencing annual energy yield.

The average annual wind speed of 5.46 m/s in-
dicates that the area offers suitable conditions for
the construction of WPPs from a technical and eco-
nomic perspective. These results are consistent with
local and international databases, especially those
provided by GWA, and confirm once again that the
Caspian littoral regions of Azerbaijan are high-po-
tential wind zones [4].
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Comparison with regional and
international studies

When compared with the experience of neigh-
boring countries, the capacity factor obtained
for Shorabad (0.20) is on par with the indicators
CF = 0.17-0.20 in Georgia and 0.16-0.19 in east-
ern Turkey (same turbines —Vestas V90). Higher
hub heights (100-125 m) or more efficient turbines
can increase the CE In addition, according to in-
ternational reports, LCOE values for wind projects
of similar capacity range from 40 to 60 USD/MWHh.
which is economically justified compared to the
current electricity cost in Azerbaijan (approximately
50-55 USD/MWh) [6].

Limitations and uncertainties

Despite the inherent uncertainties associated with
wind resource estimation in data-scarce regions,
the projected annual energy production of approx-
imately 135-160 GWh suggests a potential eco-
nomic value of 6-9 million USD, which should be
interpreted as an indicative estimate rather than a
definitive outcome. This fact is an important result
for Azerbaijan, as the country aims to become a
competitive renewable energy center in the district.
On the other hand, the flat terrain of Shorabad, the
sparse vegetation cover, and the proximity to power
transmission lines are important factors that mini-
mize the project’s construction and operating costs.
This makes the area more attractive for both local
and foreign investors.

Differences observed between global datasets
further underline the importance of cautious inter-
pretation of wind resource assessments. The close
agreement between NASA POWER data and local
meteorological station measurements suggests that
long-term reanalysis products realistically represent
near-surface wind conditions in Shorabad. In con-
trast, the higher wind speeds reported by the Global
Wind Atlas are largely associated with high-resolu-
tion WRF-WAsP downscaling, which may overes-
timate wind potential in small and topographically
homogeneous areas. Therefore, these discrepancies
should be considered an inherent uncertainty rather
than a contradiction of results.

Socio-economic and environmental impacts

In addition to technical and economic feasibility, the
Shorabad wind farm project’s social and environ-
mental implications are significant. The Shorabad
wind farm project is expected to positively impact
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the local economy by creating approximately 50—
100 new jobs during construction and operations.
The development of infrastructure improves local
energy security and delivers tangible socio-eco-
nomic benefits. Environmentally, the project could
reduce 60-70 thousand tons of CO, emissions per
year. However, potential impacts on bird migration
routes and local ecosystems should be considered.
Therefore, measures such as an environmental im-
pact assessment (EIA) and bird monitoring are rec-
ommended.

Chief among them is the coarse spatial resolu-
tion of global databases such as NASA Power and
GWA, which may inadequately capture micro-scale
local variations. Therefore, it is necessary to confirm
the results with high-precision local measurements
and conduct long-term monitoring. Since we did
not conduct local field measurements in the region,
the results need to be refined. In addition, selecting
only one district as a sample imposes limitations on
the generalizability of results on a national scale.

In semi-arid regions like Shorabad, the construc-
tion and operation of wind farms primarily affect the
morphodynamic structure of the natural landscape,
soil quality and properties, plant growth, and surface
water movement. When soils are poor and there are
few plants, these effects can be even stronger, and
erosion can increase. Nevertheless, key native plant
species such as Artemisia, Salsola tragus, and Poa
Vulpina are well-adapted and usually regenerate nat-
urally within one or two growing seasons.

The main environmental risks associated with
operating a wind farm include noise (up to 45 dB),
vibration, flickering shadows, and potential impacts
on birds and insects. Studies have shown that the
risk of bird collisions is very low (less than 0.01 per
windmill per year) because the Shorabad is not on
the main migratory route for birds. Proper spacing
of turbines avoids airflow problems and reduces
both energy loss and landscape changes. Overall,
the Shorabad wind power project is environmen-
tally suitable due to its relatively simple topography,
sparse vegetation, and low levels of anthropogenic
pressure. However, potential long-term risks remain,
including soil salinization and landscape fragmen-
tation. The diversity of plant communities and soil
microbiota under solar and wind farms can change,
increase, or decrease depending on local conditions
[23]. Appropriate landscape planning and targeted
restoration measures can enhance soil stability and
ecosystem resilience.
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Conclusion

This study provided a comprehensive analysis and
assessment of the wind energy potential of the
Shorabad settlement of the Khizi district of Azerbai-
jan from both technical and economic perspectives.
It determined the region’s role in the RES market.
Analysis based on long-term meteorological data,
GWA, and local measurements confirms that the
average annual wind speed in the Shorabad area
is 5.46 m/s, which is technically viable for the ef-
ficient operation of wind turbines. Statistical mod-
eling based on the Weibull distribution and spatial
analysis supported by GIS technologies indicate
that the area, with its flat terrain, sparse vegetation
cover, and proximity to existing energy infrastruc-
ture, creates ideal conditions for the construction
of new WPPs. The analysis confirms that the Vestas
V90-2.0 MW turbines are well suited to the local
wind regime, enabling the projected wind farm to
produce 156.6-189.0 GWh annually under a conser-
vative deployment scenario. While this represents a
relatively modest share of Azerbaijan’s overall elec-
tricity balance, it establishes an important practical
and investment foundation for harnessing wind en-
ergy. These findings not only confirm the region’s
significant capacity to enhance energy security and
reduce carbon emissions but also highlight its role
as a tangible investment opportunity within Azer-
baijan’s renewable energy development strategy.

In addition to the technical results, the econom-
ic comparison also shows that the potential LCOE
of the Shorabad wind farm is comparable to inter-
national indicators and competitive with current
electricity costs in Azerbaijan. For future studies,
the application of hybrid (wind-solar) energy sys-
tems, the study of higher hub heights, and a more
in-depth analysis of socio-economic impacts are
recommended. Consequently, the Shorabad settle-
ment should be assessed as a priority investment
area in Azerbaijan’s “green energy” transition strat-
egy. Overall, the analyses conducted show that the
Shorabad wind farm has real and competitive proj-
ect potential from both technical and economic per-
spectives. These results are of strategic importance
for strengthening Azerbaijan’s energy security and
achieving its national renewable energy targets.

The primary limitation of this study is the ab-
sence of long-term in situ wind measurements at
hub height, which constrains classical model vali-
dation. Nevertheless, the adopted hybrid geospatial
and indirect benchmark-based validation frame-

1(133)'2026



N. S. Imamverdiyev
ASSESSING WIND ENERGY POTENTIAL IN AZERBAIJAN (CASE OF SHORABAD SETTLEMENT, KHIZI DISTRICT)

work provides a scientifically robust and transfer-
able methodology for preliminary planning, site
screening, and investment decision-making in da-
ta-scarce semi-arid coastal regions, including the
Caspian basin.

Novelty

The current study is the first site-specific GIS-inte-
grated wind assessment for Shorabad. From a sci-
entific point of view, this work contributes to the
existing literature in three directions:

1. The geographical focus was clarified by con-
ducting a feasibility study on a specific location,
such as Shorabad.

2. Wind resources were mapped using a GIS-
based approach and visual materials (photographs,
wind rose graphs).

3. Potential integration opportunities with exist-
ing wind farms were evaluated on a scientific basis.

From a practical perspective, the research results
provide a concrete database for designing new WPPs
and for informing investment decisions. Proximity
to existing energy infrastructure allows for reduced
construction and operational costs for the project.
In addition, the incentives for reducing annual elec-
tricity demand and CO, emissions demonstrate the
environmental advantages of such projects.
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[HcTuTyT reorpadii MiictepctBa Haykm i ocBiTu, baky, AepbaiigxaH

OuliHIOBaHHA NOTeHLiany BiTPoBOI eHepreTUku B A3epbaiipKaHi
(Ha npuknapi nocenenna Wopab6agi, Xu3nHcbKuit painox)

YAK 621.548:551.55:27.19(479.24)(045)

Lle pocnigkeHHA NpucBAYEHe KOMMNEKCHOMY OLiHIOBaHHIO MOTeHLiany BiTPOBOI eHepreTkn A3epbaiifxaHy Ha
penpeseHTaTVBHOMY NpuKnagi cenvwa Lopabaa, wo B Xn3mHcbkoMy paioHi. MigKkpecnioeTbca cTpaTeriyuHa Bax-
NIMBICTb BITPOBOI €HEPreTUKN B KOHTEKCTI rMobanbHOr0 eHepreT!yHOro nepexody Ta 3MiH KnimaTy, a TakoX po3-
rMAJATLCA NPUPOAHI 11 reorpadiuHi nepeBaryt TepuTOpIi AOCNIAKEHHA Pa3oM i3 HAABHUMU iHPPACTPYKTYPHUMY
MOXMBOCTAMU. AHani3 JoBrocTpokoBrx Habopi aaHux 3 NASA POWER (1981-2024 pp.), Global Wind Atlas i
MiCLIeBMX MeTeOpONOrivyHMX CTaHLiN BUABKB CepPefHI0 PiuHY LWBWAKICTb BITPY Ha piBHI 5,46 m/c. BitpoBuii pexum
TepuTOpil AOCNIAXKEHHA BYyNo AOLATKOBO BMBYEHO 3a AOMOMOrOI0 CTAaTUCTUYHONO MOLENIOBAHHA i3 3aCTOCYBaH-
HAM po3noginy Beinbynna. MpoctopoBy Bapialito WBMAKOCTI BITPY, 0COBAMBOCTI Cy4acHOro 3eMNIEKOPUCTYBAHHSA
Ta 6nM3bKICTb JO enekTpomMepexi 6yno ouiHeHo 3a fonomoroto C-aHanisy. MogentoBaHHA BUPOGNeHHs eHepril
ana Typ6iHm Vestas V90-2.0 MW gemoHCTpye piuHuil noTeHLian reHepauii Ha piHi 2,9-3,5 BT - rog, wo Bignosigae
KoediLlieHTy BUKOPUCTaHHA BCTAHOBNEHOT NOTYXXHOCTI 613bKo 0,2 3a HasABHYMX BITPOBUX YMOB. Ha OCHOBI KOHCep-
BaTMBHOTO CLieHapilo po3MillieHHs (Mnowa 25 kMm%, 54 Typ6inu i3 3aranbHo NoTyxHicTio 108 MBT) piuHe BUPO6-
HULTBO enekTpoeHeprii 6yno ouiHeHo Ha piBHi 156,6-189,0 BT - roa/pik, Wwo ctaHoBuTb npnbnunsHo 0,55-0,67 %
piuHoro BMpOOHMLTBA enekTpoeHeprii AzepbaiigKaHy. OTpuMaHi pe3ynbTaTi CBifyaTb Npo Te, WO MiCLeBiCTb
JoBkona noceneHHs LLopabag mMae cnpuATAMBI XapaKTePUCTUKI: PIBHUHHWIA penbed, Po3pimKeHUn POCINHHWIA
NOKPUB i 6nM3bKiCTb A0 HAABHOI IHPPACTPYKTYpK, WO B CYKYNHOCTI POOUTL L0 TEpPUTOPIl0 NPUAATHOKW ANA po3-
BUTKY NPOEKTY BITPOBOI enekTpoCcTaHLii.

Kniouoei cnoea: simposa eHepeemuka; nocenetts LLlopa6ao; Xizucekuli pation; [1C-aHani3; po3nodin Belibynna; 8ioHos-

JI08AHA eHepzis.

LUntyBaHHa:
Imameepgies H. C. (2026). OuiHioBaHHA NoTeHLjiany BiTpoBoi eHepreTuKI B A3epbaiifikaHi (Ha npuknagi nocenenHs LLiopabagai, XusnHcbKui
paiioH). YkpaiHcokuli 2eoepacpiuHuti xypHan, 1, 28-40. DOI: https://doi.org/10.15407/ugz2026.01.028

@@@@ CraTtTa ony6nikoBaHa Ha ymoBax BifjkpuToro goctyny 3a niveHsieto CC BY-NC-ND
Tl https://creativecommons.org/licenses/by-nc-nd/4.0/

ISSN-L 1561-4980 YKPATHCbKUMI TEOTPA®IYHUI XYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL 1(133)'2026


https://power.larc.nasa.gov/data-access-viewer/
https://power.larc.nasa.gov/data-access-viewer/
https://globalwindatlas.info/en/area/Azerbaijan/Khizy
https://globalwindatlas.info/en/area/Azerbaijan/Khizy
https://doi.org/10.1016/j.ejrs.2022.03.005
https://doi.org/10.1016/j.ejrs.2022.03.005
https://www.ledsjovind.se/tolvmanstegen/Vestas%20V90-2MW.pdf
https://doi.org/10.48550/arXiv.2203.13289
https://doi.org/10.1080/14786451.2020.1833881
https://doi.org/10.1080/14786451.2020.1833881
https://orcid.org/0000-0002-5573-0209
https://orcid.org/0000-0002-5573-0209
https://doi.org/10.15407/ugz2026.01.028

M. O. Batur, M. O. Selbesoglu
INVESTIGATING VOLCANIC PLUME DISPERSION AND ASH DEPOSITION EFFECTS ON SNOW ALBEDO IN ANTARCTICA

| Batur, M. O. 0000-0001-9284-8858,

Istanbul Technical University, Istanbul, Turkey

Er

=10

DOI: https://doi.org/10.15407/ugz2026.01.041 &

| Selbesoglu, M. O. 0000-0002-1132-3978

Investigating Volcanic Plume Dispersion and Ash Deposition Effects

on Snow Albedo in Antarctica

UDC 551.521.14:551.217.2:551.324.24(99)(045)

Volcanic eruptions are significant contributors to atmospheric aerosols, affecting global climate by alter-
ing radiative forcing. In remote regions such as Antarctica, volcanic ash plumes from eruptions in the
Southern Hemisphere have the potential to impact snow albedo, altering the region’s energy balance. This
paper investigates the dispersion of volcanic ash from South American volcanoes over Antarctica using
the HYSPLIT model and examines the effects of ash deposition on snow albedo using the SNICAR-Adv3
model. The study simulates various eruption scenarios and assesses how changes in snow’s optical proper-
ties, such as albedo, are influenced by different levels of volcanic ash deposition. The findings demonstrate
that ash deposition is most significant in the lower atmosphere (0-4000 m) due to gravitational settling
and proximity to the surface, with air concentrations decreasing with altitude. It was found that snow
albedo could potentially decrease by 1% due to volcanic ash deposition. The results suggest that while
plume dispersion and ash deposition over Antarctica are plausible under specific atmospheric conditions,
the extent of ash’s impact on albedo varies significantly. This variability could accelerate snowmelt, influ-
encing the Antarctic climate system and potentially altering the regional energy balance.

Keywords: Antarctica; Antarctic Climate; Snow Albedo; Albedo Changes; Volcanic Ash Dispersion; Hypothetical

Volcanic Eruption.

Introduction

Volcanic eruptions are known to play a significant
role in shaping global ecosystems and climate sys-
tems. They can cause temporary shifts in climate,
often leading to cooling effects that last from a few
years to even decades, depending on the magnitude
of the eruption. Large-scale volcanic events release
vast amounts of aerosols, such as sulfur dioxide, in-
to the stratosphere, which reduces incoming solar
radiation and triggers global cooling [1-2]. While
these aerosols contribute to global temperature re-
ductions, especially over oceans and ice-covered re-
gions like Antarctica, their effects can be complex
and regionally varied. For instance, studies following
the 1991 eruption of Mt. Pinatubo documented sig-
nificant cooling of the Southern Ocean, yet simulta-

neous warming of up to 0.8°C was observed along
the Antarctic Peninsula [3-5]. This demonstrates
the complexity of volcanic impacts, particularly in
sensitive polar environments where warming could
heighten the vulnerability of ice sheets and glaciers.
Antarctica, the most remote continent on Earth,
plays a critical role in regulating global climate and
sea levels. Volcanic ash deposition in the region,
though often limited due to the natural barriers
posed by the Antarctic Circumpolar Current, can
nonetheless occur through long-range atmospheric
transport [6]. Over the past two decades, satellite
remote sensing data have revealed trends in snow
cover across East and West Antarctica, showing
dynamic changes in the region’s cryosphere that
could be further exacerbated by external factors
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such as volcanic ash deposition [7]. These changes,
combined with the transport mechanism known
as global distillation, can carry pollutants and ash
particles over great distances, contributing to their
accumulation in polar regions [8]. Volcanic ash, a
key component of these pollutants, has the poten-
tial to disturb the delicate radiative balance of the
Antarctic ice sheet by altering surface albedo—the
fraction of solar energy reflected by the snow and ice.
Even small changes in albedo can have pronounced
effects on the regions energy balance, accelerating
snowmelt and influencing local climate patterns.
Several studies have focused on the transport of vol-
canic ash over long distances and its environmen-
tal impact. [9] analyzed the long-range dispersion
of ash from the Sangay volcano in Ecuador, while
research following the 2010 Eyjafjallajokull eruption
in Iceland revealed significant ash deposition across
Europe [10-11]. Some previous studies have demon-
strated the potential for volcanic eruptions in South
America, particularly those in the Andean Volca-
nic Ar, to influence the Antarctic region through
long-range atmospheric transport of ash and aero-
sols. Tephra and sulfate layers identified in Antarctic
ice cores have been linked to major eruptions, such
as those from Mount Hudson in 1991, Lascar, and
Quizapu in 1932, confirming interhemispheric dis-
persion under favorable meteorological conditions,
including prevailing westerlies and cyclonic systems
[12-14]. These findings highlight the capacity of
explosive volcanic events in southern South Amer-
ica to alter Antarctic atmospheric composition and
contribute to surface deposition, as evidenced by
geochemical signatures in ice cores [14-15]. Such
impacts underscore the need for continued research
into ash plume trajectories and their environmental
consequences to better understand the climatic im-
plications of volcanic activity on polar regions [16].
Some satellite-based studies have also confirmed
ash transport over vast distances, such as during the
2015 Calbuco eruption, which affected the ozone
layer above Antarctica [17-18]. There is still a lim-
ited understanding of the impact of volcanic ash on
Antarctic albedo and subsequent climatic effects.
This study seeks to address this gap by simulating
volcanic plume dispersion and ash deposition in
Antarctica and assessing the potential impacts on
snow albedo. Specifically, we aim to investigate the
plausibility of volcanic ash from South American
eruptions reaching the Antarctic continent and to
evaluate the extent to which such deposition could
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reduce snow albedo, potentially accelerating snow-
melt and influencing local climate systems. To
achieve this, we conduct forward-trajectory analy-
ses using meteorological data from past years and
model different volcanic eruption scenarios to
track ash dispersion and deposition patterns. Ad-
ditionally, we assess how variations in ash concen-
tration and deposition rates at different altitudinal
levels influence surface albedo, contributing to
broader discussions on the radiative and climatic
implications of volcanic activity in polar regions.
This work provides a novel perspective on the envi-
ronmental impact of volcanic eruptions in Antarc-
tica, offering insights into the mechanisms of ash
transport and deposition and their effects on snow
albedo. Given the continent’s critical role in global
climate regulation, understanding the potential for
volcanic ash to disrupt the surface energy balance in
Antarctica is essential for predicting future climate
scenarios, especially as the region becomes increas-
ingly vulnerable to external disturbances like volca-
nic eruptions.

Area description and methodology

Volcanic activity in South America

The Andean Volcanic Arc, formed by the subduction
of the Nazca tectonic plate beneath the South Amer-
ican plate, spans the South American coast, cutting
through Argentina, Bolivia, Chile, Colombia, Ecua-
dor, and Peru (Figure 1). This subduction process
fuels volcanic activity, creating a complex volcanic
belt that exhibits a diverse range of eruption styles
and morphologies [19]. Simultaneously, the Pacific
Ring of Fire, which encircles the Pacific Ocean, is a
global manifestation of tectonic movements, marked
by numerous volcanic arcs.

The Andean Volcanic Arc unfolds in four prima-
ry volcanic zones, separated by significant volcanic
gaps [20]. The Northern Volcanic Zone stretches
from Colombia to Ecuador, encompassing all con-
tinental volcanoes in this region. Ecuador alone
hosts 55 volcanoes, which pose significant hazards
to densely populated areas, including prominent vol-
canoes such as Galeras and Nevado del Ruiz. The
Central Volcanic Zone extends from Peru to Chile,
containing 44 major and 18 minor volcanic centers.

Further south, the Southern Volcanic Zone spans
over 1,400 km, from central Chile to the Aysen Re-
gion, comprising at least 60 historically and poten-
tially active volcanic edifices, along with numerous
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Fig. 1. Schematic map of South America and the Pacific oceanic plates along with the geographical location of volcanoes.

minor eruptive centers. This zone culminates at the
Chile Triple Junction, triggering the Patagonian Vol-
canic Gap and transitioning into the Austral Volca-
nic Zone, which stretches over 965 km. The Pata-
gonian Volcanic Gap, occurring between 46° S and
49° S, is so named because no seismic activity is de-
tected beneath this area. The Austral Volcanic Zone
consists of five stratovolcanoes and a small complex
of Holocene domes.

According to the Global Volcanism Program
[21], 44 volcanoes in Chile have erupted at least
once since 1820, with 15 of these erupting within
the last 20 years. The most historically active volca-
noes in Chile are Copahue, Puyehue-Cordon Caulle,
and Calbuco (Figure 1). These volcanoes are highly
active and known for large, explosive eruptions that
produce thick layers of lava, volcanic ash, and SO,
emissions. Calbuco has an eruption frequency of ap-
proximately 19 years [22], while Copahue has erupt-
ed ten times since 1900, and Puyehue has recorded
nine eruptions since 1900 [23].

Figure 1 also depicts a map of Antarctica, high-
lighting its key geographical features. The red dotted
lines outline the western portion of Antarctica, par-
ticularly the Antarctic Peninsula and surrounding is-
lands, which are the closest areas to South America.
These regions are potentially vulnerable to volcanic
pollution due to their proximity.
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Volcanic selection

According to the U.S. Geological Survey (USGS),
volcanic eruptions are classified into 11 types based
on magma composition and eruption characteristics:

(1) mafic magmas with a standard eruption
(MO);

(2) mafic magmas with a small eruption (M1);

(3) mafic magmas with a medium eruption (M2);

(4) mafic magmas with a large eruption (M3);

(5) silicic magmas with a standard eruption (S0);

(6) silicic magmas with a small eruption (S1);

(7) silicic magmas with a medium eruption (S2);

(8) silicic magmas with a large eruption (S3);

(9) co-ignimbrite cloud (S8);

(10) brief silicic eruptions (S9); and

(11) submarine eruptions (U0) [24].

To assess the potential arrival of volcanic plumes
in Antarctica, several volcanoes were selected based
on specific criteria:

(1) proximity to Antarctica, specifically volca-
noes located within 3,000-4,000 km of the
Antarctic Peninsula;

(2) eruptive history, including volcanoes with at
least one explosion within the last 50 years;
and

(3) eruption type, ensuring a variety of magma
types. Based on these criteria, three volca-
noes in Chile were selected.
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Table 1. Brief information on selected volcanoes

Volcano name Calbuco Copahue Puyehue Cordon Caulle

Location Lat41.33°S Lat 37.85°S Lat 40.59°S
Lon72.61°W Lon71.18°W Lon72.11°W

Primary volcano type Stratovolcano Stratovolcano Stratovolcano

Summit, m 1,974 2,953 2,236

Elevation, km 1.9738 2.9529 2.2360

Last emission 2015 Apr 22 2012 Dec 22 2011 Jun 04

Table 2. The values of HYSPLIT input data for the simulation of volcanic ash

HYSPLIT Calbuco Copahue Puyehue Cordon Caulle
input parameters eruption eruption eruption
Plume height, km 1" 5 1
Eruption duration, hr 3 12 3
Mass eruption rate, kg/s 4x10° 2x10° 4x10°
Erupted volume, km? 0.015 0.003 0.015
Mass fraction of fine ash 0.4 0.1 0.4
Eruption type S2 S1 N0

Table 1 provides an overview of the key char-
acteristics of these volcanoes, along with details of
their most recent eruptions.

HYSPLIT trajectory and
ash dispersion model

To estimate the trajectory of air particles reach-
ing Antarctica and to simulate the volcanic erup-
tion, both forward trajectory analysis and disper-
sion modeling were conducted using the Hybrid
Single-Particle Lagrangian Integrated Trajectory
(HYSPLIT) model. Developed by the National Oce-
anic and Atmospheric Administration (NOAA) Air
Resources Laboratory and the Australian Bureau of
Meteorology Research Center, HYSPLIT has been
widely used in atmospheric transport and disper-
sion studies. Its applications include sand and dust
modeling [25], simulation of radioactive releases
[26], ensemble forecasting of wildfires [27], and
volcanic ash deposition modeling [28], among
others.

HYSPLIT’s name reflects its use of both La-
grangian and Eulerian approaches. In fluid mechan-
ics, the Lagrangian method focuses on tracking in-
dividual particles and calculating their trajectories,
while the Eulerian method deals with the overall
concentration of particles, calculating their dif-
fusion and convection. The combination of these
two approaches allows for a more comprehensive
analysis of particle-fluid interactions [29].
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In this study, forward trajectories were initiated
from the volcanic sites to determine the likelihood
of volcanic ash reaching Antarctica. Additionally,
an atmospheric dispersion model simulated the
spatiotemporal behavior of the volcanic ash plumes.
To establish when ash could reach Antarctica, mul-
tiple forward trajectories were calculated over time
intervals ranging from 3 to 72 hours.

The HYSPLIT model was driven by meteorolog-
ical data from the Global Data Assimilation System
(GDAS), using hourly archived data at 1° by 1° res-
olution. For volcanic ash modeling, the input pa-
rameters were based on eruption source parameters
provided by the USGS. The USGS assigns eruption
characteristics, such as column height, eruption du-
ration, mass eruption rate, eruption volume, and
the percentage of fine ash, for each volcano [24].
Table 2 provides the key input parameters used in
the HYSPLIT simulations.

Volcanic ash concentrations were calculated for
different atmospheric heights since meteorological
conditions vary with altitude, affecting the ash’s
spatial distribution. Upon running the HYSPLIT
model, we obtained forward trajectory data and ash
plume concentration maps, which helped visualize
the ash’s movement and concentration over time.

Albedo calculations

We developed a MATLAB code to calculate the
change in snow albedo due to volcanic ash deposi-
tion by iterating over various snow physical prop-
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erties (snow depth, grain radius, and snow density),
optical properties of volcanic ash (single-scattering
albedo (SSA) and asymmetry factor), and ash depo-
sition values across a range of wavelengths. This
calculation is based on a simplified radiative trans-
fer model adapted from the Snow, Ice, and Aerosol
Radiative Model (SNICAR) framework, which is
widely used for simulating the interaction of solar
radiation with snow packs.

SNICAR calculates snow albedo based on a
combination of snow’s physical properties and the
optical properties of impurities such as volcanic ash
or black carbon [30]. It is particularly useful for as-
sessing the impact of these contaminants on snow
reflectivity and climate. SNICAR incorporates the
detailed physics of light scattering and absorption
within snow, considering both the intrinsic proper-
ties of snow grains and the external contaminants
mixed into the snowpack [31].

The snow albedo, denoted as «, is calculated us-
ing a radiative transfer equation based on the two-
stream approximation (1) [32]:

Q= (1 - Wcombined) e_(Tsnow Y +

+ Wcombined (]- - gCOmbined) <1 — 67(T5“°W+Tash)) 7
(1)

where « is the snow albedo, w_, ;.. is the com-
bined SSA of snow and ash; 7, and 7 are the op-
tical depths of snow and volcanic ash, respectively,
Leombinea 18 the combined asymmetry factor of snow
and ash, and y is the cosine of the solar zenith angle.

The optical depth represents how much light is
attenuated as it passes through a medium. For snow
and volcanic ash, optical depth depends on physical
properties such as snow depth, grain radius, and
ash deposition. The optical depth for snow, 7, is
given by (2):

D X psnow
r

(2)

Tsnow =

where D is the snow depth (m), r corresponds to
the snow grain radius (m), and p,, is the snow
density (kg/m?).

The optical depth of volcanic ash, 7,,, depends
on the ash deposition rate M,y and the SSA w_ of
the ash particles. It is given by equation (3):

Tash = ]\4ash(1 - Wash)-

(3)

Two key optical properties govern light scatter-
ing in the snow-ash mixture: the SSA w and the
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asymmetry factor g. The SSA represents the frac-
tion of light that is scattered rather than absorbed
by a particle. For snow and ash, their combined
SSA W_mbinea 18 Calculated as the average of their
respective values and is given by equation (4):

Wsnow 1T Wash

. @)

Wecombined =

where w, .
0.6 and 0.9.

The asymmetry factor g .:..oo Which describes
whether light is mostly scattered forward or back-

ward, is calculated similarly by equation (5):

is typically 0.9, and w,, varies between

_ Esnow + 8ash
8combined = 2

(5)

where g . is 0.85, and g, varies between 0.7 and
0.9.

To evaluate the impact of varying parameters on
snow albedo, the percentage change is computed
using equation (6):

o —
Aq = —mew — Tbase 1009
Qlpase

(6)

where «, is the albedo calculated for a new set
of parameters (e.g., higher ash deposition or larg-
er grain size), &, is the base albedo under clean

snow conditions.

Sensitivity analysis
To quantify the impact of volcanic ash deposition
on snow albedo, we conducted a comprehensive
sensitivity analysis by examining a wide range of
ash deposition rates and snow physical properties.
Snow albedo is influenced by various factors, in-
cluding grain size, snow depth, snow density, and
optical properties such as SSA and the asymme-
try factor. Our analysis sought to understand how
varying ash deposition levels alter snow albedo
compared to clean snow conditions.

The calculations were based on a radiative
transfer model using the SNICAR framework. The
analysis followed these steps:

1. Base Case Scenario: We first established a
base scenario representing typical Antarctic condi-
tions. The snow depth was set to 1 meter, the grain
size was fixed at 100 um, and the snow density was
assumed to be 200 kg/m®. For the volcanic ash, we
used an SSA of 0.75 and an asymmetry factor of
0.8. Using these values, the base albedo was cal-
culated for clean snow using a radiative transfer
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function, which incorporates both the single scat-
tering albedo and asymmetry factor of snow and
ash particles.

2. Ash Deposition Sensitivity: Ash deposition
levels were varied logarithmically from 0.1 mg/m?
to 10,000 mg/m? to capture different scenarios of
volcanic activity. For each ash deposition level, we
recalculated the snow albedo using the radiative
transfer model, allowing us to estimate the reduc-
tion in albedo as the ash concentration increased.

3. Snow Properties Sensitivity: We then per-
formed a sensitivity analysis for snow depth (0.5 m
to 2 m), grain size (50 pm to 200 pm), and snow
density (100 kg/m® to 500 kg/m?). By systematically
varying these parameters, we recalculated the al-
bedo for each combination and compared it to the
base case. This allowed us to quantify the sensitivity
of snow albedo to these physical properties.

4. Optical Properties Sensitivity: Finally, we
analyzed how changes in the optical properties of
volcanic ash influence snow albedo. The SSA of the
ash was varied from 0.6 to 0.9, and the asymmetry
factor was adjusted from 0.7 to 0.9. For each combi-
nation of SSA and asymmetry factor, we recalculat-
ed the albedo and computed the percentage change
compared to the base albedo.

Sensitivity analysis for snow properties are cal-
culated using equations (7)-(9):

Snow depth sensitivity (7):
AO‘depth =
a(Dv 'bases Pbases Magh, Wash7gash) — (tbase

Obase

7)

x 100%

Where a(D’ rbase’ pbase’ Mash’ Wash’ gash) is the snow
albedo calculated with the modified snow depth D,
while keeping the other parameters constant (grain
radius ., snow density p, ... ash deposition M,
ash SSA w,, and ash asymmetry factor g, ).

Grain radius sensitivity (8):
AO[grain =
a(Dbasey T Pbase; Mash7 Wash gash> -

Olpase

Obase 1 009%

(8)

Where “(Dbase’ T pbase’ Mash’ Wash’ gash) is the snow
albedo calculated with a modified snow grain radi-
us r, while keeping the other parameters constant.

Snow density sensitivity (9):
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AOldensity =

a(Dbasm bases Psnows Mash: Wash) gash) — Olbase

Olpase

(9)

x 100%

Where “(Dbase’ rbase’ psnow’ Mash’ Wash’ gash) is the snow
albedo calculated with a modified snow density
Panows While keeping the other parameters constant.

Sensitivity analysis for optical properties are
calculated using equations (10)-(11):

SSA sensitivity (10):
Aassa =

a(Dbasev "bases Pbases Masha Wash gash) — (lbase

Qbase

(10)

x 100%

Where a(Dbase’ rbase’ pbase’ Mash’ Wash’ gash) is the snow
albedo calculated with a modified SSA of volcanic
ash w,y,, while keeping the other parameters con-
stant.

Asymmetry factor sensitivity (11):

Aag =
a(Dbasea bases Pbases Mash7 Whase > gash) — Olbase
(lbase
x 100%
(11)

where “(Dbase’ rbase’ pbase’ Mash’ Wbase’ gash) is the snow
albedo calculated with a modified asymmetry factor
&, While keeping the other parameters constant.

Results

Pathway transport of volcanic ashes

Table 3 summarizes the forward trajectory simula-
tions generated using the HYSPLIT model for each
month of a hypothetical volcanic eruption. The ta-
ble presents the dominant transport directions, dis-
persion characteristics, and trajectory behavior, al-
lowing identification of periods when volcanic ash
is more likely to reach Antarctic regions.

The results demonstrate a clear seasonal influ-
ence on ash dispersion patterns. According to the
summarized trajectory characteristics, months such
as February, June, July, August, and September are
associated with transport directions and dispersion
patterns that favor southward movement toward
Antarctic regions. These months are characterized
by wider dispersion, increased trajectory curvature,
and more variable atmospheric conditions, indicat-
ing a higher probability of ash reaching Antarctica.

1(133)'2026



M. O. Batur, M. O. Selbesoglu
INVESTIGATING VOLCANIC PLUME DISPERSION AND ASH DEPOSITION EFFECTS ON SNOW ALBEDO IN ANTARCTICA

Table 3. Summary of forward trajectory patterns derived from HYSPLIT simulations
for each month, including dominant transport direction, dispersion characteristics, and
trajectory behavior

Month Dominant Dispersion Relative Trajectory General
direction pattern spread behavior interpretation
December NE-E Moderately curved Medium Consistent flow Stable atmospheric
transport
January E-SE Slightly diverging Medium Smooth trajectories | Moderate variability
February SE Strong divergence Wide Curved Increa.sed dispersion
influence
March E-NE Mixed Medium Semi-stable Transitional pattern
April E Parallel Narrow-medium Linear More St?b'e flow
regime
May SE-S Divergent Wide Strong curvature Enhanced gtmo-
spheric
. . . . Unstable atmo-
June Variable E-W Highly dispersed Very wide Irregular spheric conditions
. . Controlled
July SE Moderately focused Medium Slight curvature ) .
dispersion
August E-SE Diverging Medium-wide smooth Seasonal transition
September NE-E moderate medium Semi-linear Stabilizing flow
October E Narrow Low Linear strong directional
control
November NE-N Mixed Medium Curved Variable atmo-
spheric influence

Table 4. Summary of modeled volcanic ash dispersion at different altitude ranges for selected
volcanoes, including concentration levels, spatial distribution, and dispersion characteristics

. Relative Dispersion Spatial
Volcano Altitude range (m) concentration direction extent Pattern type
Calbuco 0-4,000 High near source E-SE Local-regional Concentrated
Calbuco 4,000-6,000 Medium E Regional Expanding
Calbuco 6,000-8,000 Lower E-NE Wide Diffuse
Copahue 0-4,000 High SE Local Concentrated
Copahue 4,000-6,000 Medium SE-E Regional Expanding
Copahue 6,000-8,000 Low E-NE Wide Diffuse
Puyehue-Cordon 0-4,000 Very high E-SE Regional Dense plume
Caulle
Puyehue-Cordon 4,000-6,000 Medium E Wide Expanding
Caulle
Puyef;:uaeu-”C:rdon 6,000-8,000 Low-very low E-NE Very wide Diffuse

In contrast, months such as March, April, May, and
November exhibit more stable or predominantly
eastward and westward transport patterns, limiting
southward dispersion. These periods are character-
ized by narrower or more linear trajectories, sug-
gesting a lower likelihood of ash transport toward
Antarctic regions. Overall, the variability in dom-
inant directions, spread, and trajectory behavior
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highlights the strong influence of seasonal atmo-
spheric circulation on ash dispersion.

Ash dispersion from simulated volcanic events

Table 4 summarizes the modeled volcanic ash
dispersion 72 hours after hypothetical eruptions
of three volcanoes: Calbuco, Copahue, and Puy-
ehue-Cordén Caulle. The table presents disper-
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Fig. 2. Simulation results of volcanic ash deposition 72 hours after the hypothetical eruption:
(a) Calbuco volcano; (b) Copahue volcano; (c¢) Puyehue-Cordén Caulle volcano.

sion characteristics across three altitude ranges
(0-4,000 m, 4,000-6,000 m, and 6,000-8,000 m),
including relative concentration levels, transport
directions, and spatial extent of ash clouds.

The results indicate that ash concentrations are
generally highest near the volcanic source and de-
crease with distance, reflecting progressive dispersion
of the ash cloud. Across all volcanoes, lower altitude
ranges (0-4,000 m) are characterized by more con-
centrated and spatially limited ash distributions, while
higher altitudes show broader dispersion patterns and
wider spatial coverage. This demonstrates the influ-
ence of atmospheric transport processes, where ash
particles become increasingly dispersed at higher el-
evations. Comparative analysis of the three volcanoes
shows that eruptions of Calbuco and Puyehue-Cordén
Caulle produce similar levels of ash dispersion toward
Antarctic regions, with concentrations ranging approx-
imately from 0.0001 mg/m? to 0.01 mg/m’. In con-
trast, Copahue exhibits slightly lower concentrations,
reaching values from approximately 0.000001 mg/m®
to 0.01 mg/m’, indicating a relatively weaker impact
under the modeled conditions. The vertical distribu-
tion patterns further reveal that ash concentrations
remain relatively consistent between the 4,000 m and
6,000 m altitude ranges, suggesting stable transport
within these atmospheric layers. At higher altitudes
(6,000-8,000 m), a slight decrease in concentration is
observed, indicating enhanced dispersion and possi-
ble settling of ash particles.

Ash deposition patterns
from simulated volcanic events

Figure 2 presents ground ash deposition maps for
three different volcanoes, illustrating how pollutants
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from volcanic eruptions settle onto the Earth’s sur-
face. These maps provide a visual representation of
the spatial distribution of volcanic ash deposition,
with varying intensities indicated by color gradients.

When interpreting these maps, it’s essential to
start by examining the map legend, which details
the pollution levels. In the Antarctic regions, the
highest detected level of ash deposition exceeds
10 mg/m?, indicating significant environmental im-
pact in these areas.

Looking at Figure 2a, which depicts ash deposi-
tion from the Calbuco volcano, we observe that the
ash has spread over a vast area. High concentrations
of ash (shown by blue color) are particularly prom-
inent off the southern coast of South America and
extend into the South Atlantic Ocean. This suggests
that the hypothetical eruption could be influenced
by wind patterns that carried the ash far from the
volcano.

In Figure 2b, the ash deposition from the Copa-
hue volcano is also widespread, but overall, the
intensity of the ash deposition is lower compared
to Calbuco. Although the highest concentrations
(highlighted in yellow) are present, they are more
concentrated near the eruption site, indicating that
the ash did not spread as extensively as in the first
map. This could be due to a combination of factors,
including the strength of the eruption and local me-
teorological conditions at the time.

Finally, Figure 2c¢ displays the ash deposition
from the Puyehue-Cordon Caulle volcano, which
exhibits a spatial distribution similar to the Calbuco
eruption. Large areas are covered with high concen-
trations of ash, again particularly along the southern
coast of South America and into the South Atlantic.
While the overall pattern resembles that of Calbuco,
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Albedo change due to volcanic ash deposition
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Fig. 3. Effects of volcanic ash deposition on snow surface albedo under different conditions
(a) Changes of albedo as a function of ash deposition; (b) Albedo changes across wavelengths and ash deposition.

there may be subtle differences in the intensity and
extent of the ash spread, possibly due to differences
in eruption dynamics or atmospheric conditions at
the time.

Albedo changes

Figure 3 illustrates the impact of volcanic ash depo-
sition on snow surface albedo under varying con-
ditions.

Figure 3a presents the relationship between al-
bedo and ash deposition. The X-axis represents ash
deposition (in mg/m?) on a logarithmic scale, rang-
ing from very low (0.1 mg/m?) to very high levels
(10,000 mg/m?). The Y-axis shows the albedo, or
the snow’s reflectivity, where higher values indicate
more reflective surfaces and lower values represent
increased absorption of solar radiation. At minimal
ash deposition levels (around 0.1 mg/m?), snow
retains a relatively high albedo, reflecting most in-
coming solar radiation. As ash deposition increases,
the albedo decreases because the dark volcanic ash
particles accumulate on the snow surface, absorbing
more sunlight and reducing reflectivity.

Figure 3b shows how albedo varies across dif-
ferent wavelengths and ash deposition levels. The
X-axis represents light wavelengths (ranging from
400 nm to 2,500 nm), which covers the visible and
near-infrared portions of the spectrum. The Y-axis
shows the ash deposition, and the Z-axis represents
albedo, which changes based on the wavelength and
the amount of ash. As ash deposition increases, albe-
do decreases across all wavelengths, with the effect
being particularly strong in the visible light range,
where clean snow is highly reflective. The reduction
in albedo is more pronounced at lower ash deposi-
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tion levels. However, beyond a certain deposition
threshold, further increases in ash have a diminish-
ing impact on reflectivity, indicating a saturation ef-
fect. This suggests that once the snow surface is suf-
ficiently covered by ash, additional ash deposition
has a smaller incremental effect on reducing albedo.
This non-linear relationship highlights that small
amounts of ash can significantly lower albedo ini-
tially, but the effect plateaus as deposition increases.

The Pearson correlation coefficient between ash
deposition values and snow albedo was calculated
to be 0.3882, with a p-value of 0.005341. This result
is statistically significant at the p < 0.05 level. The co-
efficient of 0.3882 suggests a moderate positive cor-
relation, indicating that as ash deposition increases,
there is a tendency for snow albedo to decrease. The
statistically significant p-value implies that this re-
lationship is unlikely to be due to random chance,
confirming that volcanic ash deposition has a mea-
surable impact on snow albedo.

Albedo sensitivity results

To evaluate how various physical parameters influ-
ence snow albedo, a sensitivity analysis was conduct-
ed on four key variables: snow depth, snow grain
radius, snow density, and snow optical properties.
Figure 4 illustrates the results of sensitivity analysis.

Figure 4a illustrates the sensitivity of albedo
to snow depth. Results indicate that shallow snow
(0.5 m) increases albedo by more than 1%, likely
due to enhanced reflectivity from the underlying
snowpack. However, as snow depth increases be-
yond 1 m, the change becomes negative, suggesting
a diminishing albedo effect, possibly due to light
absorption in deeper layers.
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Fig. 4. Albedo sensitivity analysis: (a) sensitivity of albedo to snow depth; (b) sensitivity of albedo to grain radius;
(c) sensitivity of albedo to snow density; (d) sensitivity of albedo to optical properties.

Figure 4b presents the response of albedo to
varying snow grain radius. An increase in grain
size from 50 pm to 200 um leads to a progressive
and significant reduction in albedo, with the small-
est grains causing a decrease of over 1%. Larger
grain sizes absorb more radiation, reducing surface
reflectivity, making this a critical factor for albedo
modeling.

Figure 4c shows the sensitivity of albedo to snow
density. At lower densities (~100 kg/m?), albedo in-
creases by over 1.5%. Conversely, increasing the den-
sity beyond 300 kg/m? results in a notable decrease
in albedo. This outcome reflects the transition from
fresh, flufty snow to compacted snow, which has a
reduced scattering ability due to lower air content.

Finally, Figure 4d explores the influence of opti-
cal properties, specifically the snow specific surface
area (SSA) and single-scattering albedo (g). A de-
crease in SSA or an increase in the asymmetry pa-
rameter (g) causes substantial reductions in albedo
that is up to nearly 30% in some combinations.

Discussion

Relationship between ash deposition and air
concentration at different altitudinal levels

The analysis of volcanic ash dispersion revealed a
distinct relationship between ash deposition rates
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and air concentration at varying altitudinal bands
(between 0 m and 4000 m, between 4000 m and
6000 m, and between 6000 m and 8000 m). In the
lower atmosphere (0-4000 m), ash concentration
was relatively higher compared to upper levels due
to gravitational settling and proximity to the sur-
face. This increased deposition is directly linked to
the denser ash plume, which is more affected by
gravity and air drag, resulting in a larger amount
of ash reaching the ground in this range. Between
4000-6000 m, a transition phase was observed
where air concentration of ash decreased slightly,
but still contributed significantly to the deposition.
The mid-level atmosphere is characterized by low-
er vertical mixing and weaker updrafts, leading
to a modest accumulation of ash particles. Final-
ly, at the 6000-8000 m level, air concentration of
volcanic ash dropped substantially due to reduced
particulate matter density and the longer times-
cales required for ash particles to settle from such
heights. Nevertheless, particles from this altitude
still contributed to the overall deposition, albeit at
much lower rates. This indicates that the primary
ash deposition in Antarctica is influenced by air
concentration at lower levels (0-4000 m), whereas
ash from higher altitudes tends to disperse more
broadly, contributing to distant deposition through
long-range transport.
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Impact of volcanic ash on snow albedo

This study revealed that volcanic ash deposition
caused a measurable reduction in snow albedo, with
a 1% decrease in reflectivity observed across affect-
ed regions. Volcanic ash, consisting of dark-colored
particulate matter such as silicates and oxides, set-
tles on the snow surface and absorbs more incoming
solar radiation compared to pristine snow, which
typically exhibits a high albedo of up to 90% in the
visible spectrum [33-34]. Although a 1% reduction
in albedo appears minor, it has significant localized
and broader climatic implications due to the high
sensitivity of snow-covered surfaces to changes in
reflectivity. The darkening of snow by ash increases
the absorption of solar radiation, with even small
albedo reductions leading to substantial increases
in surface energy uptake. For instance, under typical
Antarctic summer conditions with incoming solar
radiation of approximately 300 W/m?, a 1% albe-
do reduction translates to an additional 3 W/m? of
absorbed energy, sufficient to initiate or accelerate
snowmelt [35-36]. This enhanced absorption raises
surface temperatures, promoting grain coarsening
in the snowpack, which further reduces albedo and
amplifies melting [37].

In regions with concentrated ash deposition,
such as near the Antarctic Peninsula, the snow
surface absorbs significantly more solar radiation,
leading to accelerated melting and modifications
to the surface energy balance. The persistence of
volcanic ash on the snow surface, influenced by
factors such as wind redistribution, precipitation,
and subsequent snowfall events, can prolong these
effects, contributing to sustained albedo reduction
over weeks to months [38]. As ash particles mix in-
to the snowpack through meltwater percolation or
wind-driven burial, they become more effective at
absorbing solar radiation, as subsurface ash contin-
ues to darken the snow even after new snow accu-
mulation [39]. This mixing process can lead to a cu-
mulative albedo reduction, exacerbating the climatic
impact over time. Studies of analogous impurities,
such as black carbon, indicate that even low con-
centrations of light-absorbing particles (on the or-
der of ng/g) can reduce snow albedo by 1-2%, with
measurable effects on regional snowmelt rates [40].
The findings of this study align with these obser-
vations, underscoring that a 1 % albedo reduction
from volcanic ash is not trivial and can drive signifi-
cant environmental changes in Antarctica’s sensitive
cryospheric system.
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Radiative and climatic implications

The radiative impact of ash deposition, as observed
in this study, influences regional climate patterns,
particularly in sensitive polar environments like
Antarctica. Increased absorption of solar radiation
may alter local temperature profiles, potentially af-
fecting ice dynamics, ocean-atmosphere interactions,
and contributing to the long-term acceleration of
ice sheet melting. These effects are consistent with
research highlighting the sensitivity of Antarctic ice
sheets to surface albedo changes, which can exac-
erbate mass loss and contribute to global sea-level
rise [41-42]. Given the critical role of Antarctica
in global sea-level regulation, our results align with
studies emphasizing that even minor changes in
snow and ice albedo from impurities like volcanic
ash can have cascading effects on global climate sys-
tems [43-44].

Furthermore, volcanic ash in the atmosphere
affects radiative forcing by both scattering and ab-
sorbing solar radiation, which can lead to short-
term cooling effects globally, depending on the
scale of the eruption [45]. However, the localized
deposition of ash on snow in polar regions, as this
study demonstrates, tends to result in warming ef-
fects due to albedo reduction, a finding supported
by research on volcanic aerosol impacts in polar
environments [46]. This duality underscores the
complex and regionally variable nature of volcanic
eruptions’ net climate impact, as noted in studies
of past eruptions like Pinatubo and Calbuco [18].
Our research thus confirms and extends prior work,
highlighting that a 1% albedo reduction from volca-
nic ash deposition is a significant driver of climatic
change in Antarctica, with implications for regional
and global climate dynamics.

Conclusion

This study investigated the effects of volcanic plume
dispersion and ash deposition on snow albedo in
Antarctica, highlighting key relationships between
ash concentration at different altitudinal levels and
the resulting impacts on surface reflectivity. The
findings demonstrate that ash deposition is most
significant in the lower atmosphere (0-4000 m) due
to gravitational settling and proximity to the surface,
with air concentrations decreasing with altitude.
The deposition of volcanic ash resulted in a 1% re-
duction in snow albedo, a seemingly minor change
with potentially substantial radiative and climatic
consequences. This reduction leads to increased
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absorption of solar radiation, accelerating snow-
melt and contributing to positive feedback loops
that may exacerbate local and regional warming.
These processes have the potential to influence the
stability of the Antarctic ice sheet and, consequently,
global sea levels.

While this study offers valuable insights into the
relationship between volcanic ash deposition and
snow albedo, several avenues for future research can
expand our understanding of the broader climatic
and environmental implications:

1. Future studies should incorporate long-term ob-
servational data to monitor the persistence and evolu-
tion of ash on snow surfaces, accounting for factors
such as wind redistribution, snowfall events, and ash
mixing into the snowpack. Incorporating this data into
high-resolution climate models would improve predic-
tions of the long-term impacts of ash deposition on
snowmelt and ice dynamics in Antarctica.

2. Future research could explore how variations
in Antarctic climatic conditions (such as wind pat-
terns, precipitation rates, and temperature fluctua-
tions) influence the deposition and persistence of
volcanic ash on snow and ice surfaces. These con-
ditions may alter the extent to which ash particles
affect snow albedo and the rate of snowmelt.

3. Impact on Antarctic Ice Dynamics: The inter-
action between volcanic ash deposition and Antarc-
tic ice dynamics remains an open area of research.
Studies should investigate how changes in snow
albedo and increased meltwater generation impact
the flow and stability of glaciers and ice sheets. Un-
derstanding these processes is critical for predicting
future contributions to global sea-level rise.

4. Global Climatic Impacts: Expanding the
scope of research to assess the interplay between
local albedo changes in polar regions and global
climate dynamics would provide a more compre-
hensive understanding of how volcanic ash deposi-
tion in Antarctica contributes to worldwide climatic
shifts. Investigating whether these regional effects
propagate to influence broader atmospheric and
oceanic circulation patterns is essential for devel-
oping holistic climate models.

In summary, this study underscores the impor-
tance of volcanic ash deposition as a factor in the
albedo and climate dynamics of Antarctica. Given
the region’s crucial role in regulating global sea lev-
els, further research into these processes is necessary
to fully understand the long-term implications of
volcanic eruptions on polar environments and the
global climate system.
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BynkaHiuHi BUBEPXKEHHSA € BAXJIMBIM [>KepesioM aTMOCHEPHUX aepo30iB, LLO BNAMBAIOTL Ha rMobasbHMii Knimat
LNAXOM 3MiHU pagialiiHoro 6anaHcy. Y BigfaneHnx perioHax, Takux AK AHTapKTUAQ, BYNKaHIUHI nonenosi wneidu
Bifi BMBep:KeHb Yy [MiBAEHHiI NiBKyNi MOXyTb BNAMBaTK Ha anbbefo CHiry, 3MiHYM eHepreTMuHUin 6anaHc peri-
OHy. Y it po6oTi 6yNno focnifKeHO NOLMPEHHA BYIKaHIYHOro noneny Bif NiBAeHHOAMePUKAHCbKMX ByfKaHIB Haf,
AHTapKTUAOI0 3 BUKOpUCTaHHAM Mopaeni HYSPLIT, a Takox AaHO aHani3 BNiMBY OCafpKeHHA Moneny Ha anbbeno
cHiry 3a fonomoroto mogeni SNICAR-Adv3. Takox B BocnigKeHHi 6yno 3MoeNnboBaHO Pi3Hi CLieHapil BUBEPXKeEHD i
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wapax atmocdepu (0-4000 m) yepes rpasiTaLiiiHe ocifaHHA | 6NU3bKICTb O MOBEPXHIi, NPU LbOMY KOHLieHTpaLliA
YACTUHOK Yy MOBITPi 3MEHLUYETLCA 3 BUCOTOK. BCTaHOBMEHO, L0 anbbefo CHiry Moxe MOTEHLIHO 3MEeHLLYBaTUCA
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noneny Ha anbbefo cyTTeBO Bapiloe. Taka MIHAMBICTb MOXe NPU3BOANTYA A0 NPUCKOPEHOTO TaHEHHA CHiry, BNW-
BaTW Ha KNiMaTWUHYy cucTeMy AHTapKTWAM i 3MiHIOBATW perioHanbHUN eHepreTUYHNIA 6anaHc.
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InctuTyT reorpadii HAH Ykpaiku, Kuig
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KaprorpadiyHa 6a3a gaHUX NOTEHLiMHNX 3aN0BiAHUX RINAHOK
(Ha npuknagi MoginbcbKo-MpuaHINPOBCLKOro NicocTenoBoro Kpato)

Y[IK 502.4:528.94(477.4)(292.485)(045)

Y mocmimKeHH] 3 BUKOPUCTAHHSM IIi/IXOAIB 3B’I3HOCTI Ta perpe3eHTaTMBHOCTI HpeJCTaBIeHO MifXif K0
po3pobinenHs kaprorpadidHoi 6asy JaHMX MOTEHI[THUX 3aMOBIIHUX AUIAHOK [JIA MOJA/BIIOTO IXHBOTO
3arnoBiffanHs. BigibpaHo 775 OKpeMmx MOTEHI[IIHMX 3aIOBIZHMX NiISTHOK y mexax Ilopinbcbko-IIpumHi-
IIPOBCBKOTO JTICOCTEIIOBOTO Kpal CyMapHOK IUIoliero moHap 8832 kMm%, 1o y moHaj 4 pasu Oimbime 3a
IJIOILY iCHYIOYMX 3aIIOBiIHMX [iIAHOK Kpalo. Pasom moTeHwiiiHi Ta icHyIO4i JiTAHKY CTaHOBAATDL 12 % Bif
wrowli periony. OIiHeHO 3B’S3HICTb 3aIPOIIOHOBaHOI Mepexxi. BoHa nobpe 3B’s3aHa, B 1i Mexax ¢opmy-
I0THCS «KOPUOPY» MPOTSDKHICTIO Yy COTHI KiTOMeTpiB. 3 OIIARy Ha Te, IO HOCTIMKyBaHMil (isnKo-reorpa-
¢iuHMit Kpail € OFHUM 3 HaVICKIAHIIINX 3 MOMIALY 3alOBiJaHHsA, IIPEICTABICHNII a/ITOPUTM MOXKHA BJJA/IO

3aCTOCOBYBATM [0 iHIIMX IPMPOSHMX PETIOHIB i 0 BCi€l YKpainu saramaom.

Kniouosi cnosa: nomenuyitini 3anoeioni Oinsguxu, pizuxo-zeoepagiunuti kpaii, kapmoepagiuna 6a3a 0aHux,
3an06i0aHH, NPUPOOHO-3an06i0HUL POHO Yipainu.

AKTyanbHIiCTh TeMM JOCTi)KEHHA
3anoBifaHHA NPUPOAY € ONHUM 3 IHCTPYMEHTIB
36epe>keHHs 6iopisHOMaHITTA. BaskmmBicTh 1poro
IHCTpYMEHTY BM3HaHa fK Ha HalliOHa/JIbHOMY, TaK i
Ha I7100a/IbHOMY PiBHSX, I/Is1 HbOTO BU3HAYEH] sKic-
Hi Ta Ki/IbKiCHI ITi/Ti.

Ha HanionanbHOMY piBHi B paMax BiJIIIOBiHOTO
HOPMaTMBHO-IIPAaBOBOTO JJOKyMeHTa (3akoH Ykpa-
inn «IIpo OcHoBHI 3acajgu (cTpareriio) gep>KaBHOI
€KOJIOTi4HOI IOMITMKY YKpainy Ha nepiog no 2030
poky» [1]) BU3Ha4€HO Ki/lbKICHY I[i/Ib — JJOCSTHEH-
HA 15 % 1utowi npupopsHo-3anoBifHoro GpoHay (ma-
ni — [13®) Bip mowi gepxxkasu go 2030 p.

Y 1pboMy 3aKOHi TaKOXX 3a3Ha4eHi AKiCHI ITOKa3-
Huku [I3® — y posgini III «Crpareriuni wini ta

3aBIaHHA» I il 2 «3abe3ledeHHs CTaloro pos-
BUTKY IIPMPOHO-PECYPCHOTO IIOTEHIiaTy YKpaiHm»:

«301/IbILIEHHs] Ta PO3LIMPEHHS TePUTOPi mpu-
poznHO-3anoBifgHOro GoHAy (30Kpema 3anoBifHUX
30H y HalliOHAJIbHMX NPUPOJHMUX IIapKaxX Ta perio-
Ha/IbHUX JTaHAAPTHUX IapKax), CTBOPEHHs Ha
cyxopori i B akBaTopii YopHoro Ta A30BCbKOTO MO-
piB i 3a0e3neyeHHs 30epeXKeHH: i PYHKIIOHYBaHH
peIpe3eHTaTUBHOI Ta epeKTUBHO KepOBAHOI CHCTe-
MU TEPUTOPINl Ta 06’€KTIB PUPOHO-3aMIOBITHOTO
¢dboHAY, Y TOMY 4YMC/Ti TPAaHCKOPOHHMX Ta €BPOIIEIi-
CbKOTO i MDKHapOgHOro 3Ha4eHHs» [1].

Ortxe, KpiM posmupeHHsa camoi mwromi 130,
JIOro Mepeka TepUTOPiil Ta 00’ €KTIB MOBMHHA Oy TN
peIpe3eHTaTUBHOIO Ta e()eKTUBHO KePOBAHOIO.
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€. L. Isanenko
KAPTOTPA®IYHA BA3A JAHUX MOTEHLIVHUX 3AMOBIAHWX ANAHOK
(HA MPUKNALI NOAINbCbKO-MPUAHINPOBCHKOIO NNICOCTENOBOTO KPAID)

i saBmaHHA KopecnoHAyoThcA 3 Limamm 2030
mozo «[7106anmbHOr0 paMKOBOTO IIAHY 3 6iOpi3HO-
MaHiTTA» [2], 3aTBepmKkeHoro y 2022 p. B paMax
«KoHBeH11ii TIp0 0XOpOHY 6i0/IOTiYHOrO pisHOMaHIT-
Ts» Bif 1992 p. Y nini 3 3 HasBorwo «36epertu 30 %
Cylli, BHYTPIlIHIX BOJ 1 MOPiB» YMTAEMO:

«3abesmeunTnt Ta 3pobuTH TaK, M6 Ko 2030
poKy npuHaiiMHi 30 BiICOTKIB Ha3eMHUX JiTAHOK
Ta [IAHOK BHYTPIIIHIX BOJ, a TAKOXX MOPCHKMX i
npuOepexXHUX AISHOK, 0COOMMBO AiISAHOK, sKi Ma-
I0Tb 0CO0/MBe 3HAYeHHs I 6iopi3HOMaHITTA Ta
eKOCHCTeMHMX QYHKIIit i mocyt, 6y edexTnBHO
30epekeHi Ta KepoBaHi 3a JOIIOMOTOI0 €KOJIOTiYHO
perpeseHTaTUBHNUX, H0Ope 3B’s13aHUX Ta CIIpaBef-
JIMBO KEPOBAHMX CUCTEM 3aIlOBIJHUX TEPUTOPIi Ta
iHmMX epeKTUBHMUX 3aXOfiB, 3aCHOBAHMX Ha IIPO-
CTOPOBOMY IIPVHIVII OXOPOHU IPUPOaN» [2].

Y npoMy IIaHi IOCTAaB/IEHO 3a Lib IOJLBOEH-
HA IUIONI, HiXK Hallla HalioHa/sbHA 1imb — 30 % Ha
nporusary 15 % BignosigHo. Xo4a TyT ypaxoBYIOTb-
cs1 00’€KTU He /Mille 3aMOBIfHOL, a 11 iHmux edek-
TUBHMX NIPUPOJOOXOPOHHNX MEPEXK.

Kpim kinbkicHoro, TYT TaKOXX 3a3Ha4eHO fAKic-
Hi IIOKa3HMKM MEPEX, AK-OT: PEIPE3EHTAaTUBHICTh
(exormoriyHa) Ta CripaBejIVBe YIIPABIiHHA, IO 3ara-
JIOM 36ira€TbCA 3 LiMAMY YKPAIHCHKOIO 3aKOHOJAB-
ctBa. Takox ifmeTbca mpo 3B A3HICTb — IOKAa3HIUK,
HEICHYIOUMI] Y HAllOMY Hal[iOHa/IbHOMY 3aBJaHHi.
e my>xe BaKnMMBa XapaKTePUCTVKA IPUPOFHOTO
CepeNoBMINA, OCKIIBKI KOJJHAa IPUPOJOOXOPOHHA
OiIAHKA MajIOro, CEPENHbOrO 4 HAaBiThb BEIMKOIO
po3Mipy He MO)Ke IIPOTATOM TPUBAJIOrO 4acy IIiji-
TpUMyBaTHI Ta 36epiratu 6i0pi3HOMAHITTA 130/1bOBA-
HO. JTo TOro >k TaKa Ji/IAHKa MOXK€ CTaTV BayK/IMBUM
JDKepesioM 0iOpi3HOMAHITTS ISl iHIIMX MIi/ITHOK.
JIniie y BUHATKOBUX BUIIQJIKaX AKiCHA €KOJIOTiYHA
3B’513aHICTh OKPEMUX [AIISTHOK MOYKe MaTy LIKi/yin-
BMJI BIUIMB: IOIIMPIOIOTHCA 3arpo3), HaIpUKIIaZ,
HOXKexXi, iHBasVBHI BN, 30yJHUKM XBOPOO TOLLO.
Are 3arajioM B YKpaiHi, fIK i B 6i7bIIOCTI IyCTO3a-
Ce/IeHNX PpeTiOHiB CBiTy, 3B’A3HICTh IPUPOLHOTO
cepefloBMILA CYJIPHO MOPYLIEHA NEPETBOPEHUM JII0-
AVHOIO CEpefOBUILEM, TOMY BKpail BaK/IMBO J10TO
BITHOB/TIOBAaHHSI.

Ortxe, 3B’A3HICTD Ta PeIPe3eHTATUBHICTb — IIe
fiBa K/IIOYOBI NIPMHIVIIN, KEPYIOUNUCh AKUMM HE00-
XiJHO CTBOPIOBATH 3aIIOBIIHY MEPEXY.

[IpupomooxopoHHa [is/IbHICTD, 30KpeMa i 3a1o-
BiJjHa CIIpaBa — 1€ rajysi, /A AKUX Y>Ke BaK/IMBe
LIeHTpaji30BaHe 3arajJbHOHAL[iIOHA/IbHE YIIPABIIiH-
Hs, OCKIJIBKM IIpMpPOJa He 3HA€E JIEP>KaBHUX KOPHO-
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HiB. CriopafnyHa 3amoBifHa AiAMbHICTD Ta ompa-
[[IOBaHHS OKpeMMX IUIaHiB Ha PiBHIi obmacreii, He
Y3TO[PKEHUX Ha PiBHi Jlep)KaBU, IIPUSBOAUTH IO
¢dopmyBaHHA po3banancoBaHol Mepexi [13D 3 He-
IIPONOPLIIHOI PENPE3EHTATVBHICTIO Ta IIOTAHOO
3B’sa3HicTI0. Takmit cTaH pedeil He BiJIOBifa€e BuU-
1iesrajjlaHuM ILIijIAM, BUSHAY€HVM 3aKOHOJaBCTBOM.

To>x pO3BUTOK penpe3eHTaTUBHOI, e(eKTNBHO
KepOBaHOI, @ TAKOX 3B’13HOI Mepexi TepuTopiit Ta
00’ekTiB TI3® € MeTOI0 JOKIAMHOrO 3araJIbHOHAIliO-
HAJIbHOTO IUTaHy. YaCTMHOIO 1IbOTO IIaHY Mae 6yTu
CTBOpEeHHsI i HarmOBHeHHsI Kaprorpadiunoi 6asu ja-
HUX MOTEHIIHNX 3alOBITHUX [iISIHOK, SIKOIO I10-
CITyTOBYBaTVMYTbCS Ha HalliOHaJIbHOMY, PErioHasb-
HOMY Ta iHAMBIZyaTbHOMY PiBHAX.

CraH BUBYEeHH: NNTAaHHA, OCHOBHI Ipami
basza maHMX mMOTEHIINTHMX 3aIIOBITHUX OiIAHOK €
HEBiJl €MHOIO YaCTMHOIO IIPOLIeCY PO3BUTKY Mepexxi
I13®. Bona Mo>xe AB/IATHU COOOI0 MIMPOKMII IIepetiK
st BCi€el YKpaiuu ab0 HeBe/IMKMUII CICOK 3 JIeKiib-
KOX IIpPOIO3MLiii. 3a3BMYall BOHU ONPALIbOBYIOTh-
sl Bif piBHS OKpeMMx obmacTeit (HampuKiaz, s
KuiBcpkoi [3] un Xepconcbkoi [4]) no piBHs Bciel
Ykpainn (mpumipoM, y HayKOBMX HOCTi/IKEHHAX
[5], nep>xaBHUX nporpamax [6], ykasax IIpesunen-
Ta Ykpainu [7-10]), a TaKoX I OKpPEeMUX IpU-
POIHUX peTioHiB, (IK-OT: IPUMOPCHKUX TEPUTOPIi
[11] a6o momuH pivok [12]). HaitrpyHToBHimIa po-
6oTa 3 BifOOpy MOTEHLINIHNX 3aMOBIIHUX [IIAHOK
Oy/a mpoBefieHa KOJIEKTVBOM aBTOPiB, 30KpeMa It
aBTOPOM IIi€l CTaTTi, Ta BUCBiT/IeHa Y MOHOrpadii
«MeToponoris i mpaKTMUKa OLIiHIOBaHHSA TEPUTOPII
Ykpainu s sanosiganss» [13].

AJle KOXX€H 3 IPEJCTaBIeHNX BUILE MEPeTiKiB
Ma€ ofiiH ab0 KijbKa 3 TaKUX HeJOMIKiB:

1. Biocymmuicmo npue’sa3ku 00 NpupooHux pezi-
OHi8. Po31IONiNn MOTEHITINHNX 3aIIOBITHNUX Ti/ITHOK
NIPOBAJUTHCA NEPEBAXKHO MK afiMiHICTPAaTVBHUMHA
obnmactamm. 30KpeMa, TakK Ije 6y/I0 IPOBENEHO Y
BuIe3rajaniin monorpadii [13] i Tax 1e 3a3Buyait
3[iIICHIOTD Oep>kaBHi opranu [14]. Lle 3pyuno
JJIA YIIpABJ/IiHHA Ha piBHI MiCI€BUX OpraHiB B,
aJie TaKuil IO He BioOpa)kae CTaHy peasbHOTO
IIPMPOJHOTO TOJINY [ CTBOPEHHA peNpe3eHTa-
tuBHOI Mepexi [13D.

2. Bidipsanicmp 6i0 3a2a1bHOYKPAIHCOKO20 KOH-
mexkcmy, eni3sofMYHICTh NPONO3ULIN LOKO0 3a-
IOBilaHHA 3a NPUMHLUIIOM «3aloBimaTy Te, IO
BJJaNI0CA». BiICyTHICTD AeTalbHOIO 3araJIbHOYKpa-
iHcpKOro muany pos3sutky II3® He fo3BONAE M1O-
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JaBaTy 10 HbOTO IIPOIIO3NLIiI KOHKPETHUX JiIAHOK
JUISL 3aIIOBigaHHS.

3. Biocymuicmv kapmoepadiunux mamepianie.
Ile x1r090Ba Mpo6eMa 6araTbOX MPOMO3NIIL I0-
IO 3amoBimaHHA. | e He AMBHO, 3BaKAIO4YM Ha Te,
110 TOYHI MeXi HaBiTh y)XKe iCHYIOYMX TePUTOPiNn
ta 00’exTiB [I3® opranizoBaHo movanmu pikcyBaru
JIMIIe OCTAaHHIMM pOKaMM, 30KpeMa B pamax Ipo-
exTy «IligTpuMKa NpUpOZHO-3aNOBiIHUX TEPUTO-
piit B Ykpaini» [15].

ToMy nuTaHHA CTBOPEHHS BMYEPIIHOI KapTO-
rpadivuHoi 6a3M JaHUX MOTEHUITHUX 3aIOBITHIX
JIIAHOK € OPraHiYHMM i Ma€ BUKOHYBAaTUCA 3apa-
30M 3i CTBOpeHHsM KaprtorpadiuHoi 6asm faHux
B)K€ ICHYIOUMX 3aIIOBIJHMX Ji/IAHOK.

MeToanuyHi migxogu 3 BU3HAYEHHS MEX IIO-
TEeHIIMHUX 3a00BiTHUX IiMSHOK, HA OCHOBi SKUX
OKPECIIOBAINCA MEXI IMOTEHLIHUX 3aIllOBIJHUX
AUISHOK /IS IIbOTO JOCTiIKeHHs, OyIy ommcaHi
aBTOpOM Y Bimmosinniit mpani [16]. Teorpadiuni
npuHuuny 3 posmupenHa [13®, srigHo 3 AKuMu
HamoBHIOBasiacs KaprorpadiyHa 6asa JaHUX IO-
TEHLITHUX 3alIOBifHNX [iAHOK, ONMCaHa aBTOPOM
y nyb6nikanii [17], a Takoxx y MoHorpadii [13].

Merta mocmimKeHHa

MeTol0 HOCTif)KEHHs € PO3pOOIeHHS KapTorpa-
¢bivHOl 6231 JaHUX MOTEHITHNX 3aMTOBITHIUX Hi/s-
HOK Ha npuknapi Ioginbcpko-IIpupgHinpoBcbKkoro
JIICOCTENOBOTO KPalo.

MeToau moCIimKeHH A

MeTop a60 a/IrOPUTM LIbOTO AOCTI/PKEHHS, pe3y/ib-
TATOM SIKOTO € CTBOpPEeHHsI Kaprorpadiunoi 6asn
JOAHVX IIOTEHLITHMX 3aIllOBIIHUX SUIAHOK JJIA IIPU-
POMHOTO PETiOHY, a 3pEIITO — IA BCi€l YKpainuy,
IIOYMHAETbCA 3 PO3NOJINY ii TepUTOPil Ha IPUPOJ-
Hi perioHu i po3po06/eHHs JIsI KOKHOTO perioHy
oKpeMMx 6a3 JaHMX, Y3TOXKEHUX 3ara/JbHOHAIIO-
HaJIbHUMU LiIAMU Ta YTOYHEHUX XapaKTepHUMU
IJIA PETiOHy 3aBIaHHAMMU.

Inst ctBopenHs KapTorpadivHoi 6asyu FaHMX
MOTEHLIIHNX 3allOBifHMX NIIAHOK JyKepelaMu iH-
dbopmauii €:

1) pucraHuiViHi 3HIMKM TOBepXHi 3eMJIi;

2) kaprorpadivuni matepiann;

3) mONbOBI HOCTIMKEHHS;

4) cmenjianizoBaHa miTepaTypa;

5) $hOTO3HIMKM 3 MiCLI€BOCTI.

Y mporeci cTBopeHHsA KaprorpadidHoi 6as3u
JaHNUX TMOTEHIINHNX 3aIOBITHNX iMTHOK misa [1o-
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RinbcbKO-IIpuHITPOBCHKOTO Kpato 3[e0inbIIoro
BYKOPUCTOBYBA/INCA AMCTAHILiHI 3HIMKK. YTOY-
HEHHSA BHOCMJIACA 3a BCIMa IHIIMMU JOCTYIHUMU
TUIIAMU JKeperL.

st pob0oTH 3 AUCTAHLIIHUMY 3HIMKaMU IO-
CIIyrOBYBa/IMCA BikpuTolo mporpamoio «Google
ITmanera 3emmsa» [18]. 3 il momoMorow MOKHA
3MiJICHIOBAaTM IIBUAKUI OINAM TepuTopii YKpa-
iHM, 1 61bIIOl YacTMHM SAKOI HOCTYIHI 3HIM-
KI po3pinbHOI 3paTtHOCTi 1-3 M. Kpim mporo, TyT
MO>KHa BifICTeXyBaTy abGCOMOTHI BUCOTH KOXKHOI
TOYKM IIOBEPXHI 3eMJIi, 110 € IY>Ke BaXKIUBUM I
PO3YMiHHA Iepemnagy BUCOT, sKi BIVIMBAKTb Ha
¢$bopMyBaHHA HPUPOZHMUX KOMIUIEKCIiB. Y 6asoBo-
My Habopi € iHCTPYMEHT HaHeCeHHS IOJIirOHiB —
K/IIOYOBUII IHCTPYMEHT JJI OKPEeC/IEHHS MeX I10-
TEHLIHUX 3aMOBITHUX JTi/ISAHOK.

[llo6 ouinnTy icHylounit cran II3® periony
6ynmu Bukopucrani I'IC-kapTu, ckaajjeHi B pamax
npoekty «IlifTpuMKa TpUpOJHO-3aMlOBIIHUX Te-
puropiit 8 Ykpaini» [15].

CepepnHill s YKpaiHM BiZCOTOK 3aIllOBiHUX
TepUTOPill moBMHeH cTaHOBUTH 15 %. Y Iloginb-
cpKo-IIpnHINpOBCPKOMY Kpal HMHI LI 9acTKa
CTaHOBUTD 2,27 %. bepy4n no yBaru e, mo me —
O[IVH i3 HaJHVDKYMX BiICOTKIB cepel IHIINUX perio-
HiB YKpaiHW, JJI1 bOTO PErioHy IIOCTaBIEHO METY,
MEHIy 3a CEpPeJHI0 B YKpaiHi — He 15 %, a 12 %.
15 pisHnia Hagai 6yae 36amaHcoBaHa 6ibLI Iep-
CIIEKTMBHMMM perioHaMy, Jie IpoLecC 3allOBiJaHH:A
icropumuHo BifOyBaeTbcA akTMBHime i Mae 6inb-
LM IOTEHIIial y3arari.

IToTeHwiliHi 3aM0Bi/IHI AI/IAHKM OKPeC/II0BaNINC
TaK, 0O >KOJHe 3 Miclb y perioHi He 6y/0 Bif-
manene Bifg minanok II3® 6inpm HiX Ha 10 KM, a
BJIaCHE 3aNOBIJHI JIIAHKMA PO3MIilllyBannuCh OJHA
Bifi ofHOI mpnbm3Ho Ha 3 kM. OOIpyHTyBaHHA
MaKCUMaJIbHUX BiJICTaHEN MiXK 3alOBIAHUMMU [i-
JSTHKaMy Jyisi GOPMyBaHHS XOPOIIOi 3B SI3HOCTI
3aIoBifHOI Mepexi Ta migxomu fo mobynosu Oy-
¢dbepiB HaBKO/IO 3aMOBIJHUX [i/ISTHOK J/Is1 IXHBOTO
KapTorpaivHOro OLiHIOBaHHS OIVCaHi aBTOPOM Y
BigmoBigHux gocmimkenuax [13, 17].

Io cknapy BifibpaHMX AiMAHOK YBIMIIIM TaKi,
10 MAlOTh IIOWy He MeHIIe HixX 50 ra. fAkmo pmi-
JIAHKA MajIa BUTATHYTY KOHIrypariio, To cepegHs
HMpPUHA JiIAHKM CTaHoBuUAa He MeHme 300 m
(B okpemux BuIagkax — He MeHIIe HixK 200 M).

Jlo TOTeHITHNX 3aIOBIIHNX AUIAHOK OY/M Bifji-
OpaHi Ti, 110 MAIOTh MPUPOJSHNIT CTAH, TOOTO HpPHU-
HalIMHi JjeKiZIbKa pOKiB He 3a3HaBalM aKTUBHOTO
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TOCIIOfIAPCHKOTO BIUIMBY. S3HaYHA yBara IpUIi/sIacs
¢hopMi BlTaCHOCTI AiIAHOK, SIKY YaCTO MOYKHA BificTe-
JKYBaTH Bidya/IbHO (HaIIpMKIIaf, TicK — Lie IepeBaK-
HO Jiep)kaBHa 200 KOMYHa/IbHa BJIACHICTD), @ TAKOX
3a KaJlaCTPOBOIO KAPTOKO Ta iHIIMMM JyKepelaMIt.

Bukrag ocHOBHOTO Martepiamy

Tunu 6i0ibparux 0inaHoK

Yci BigibpaHi moTeHuiliHi 3amoBigHI AiMAHKK 3a
6ioromamu, siKi Ha HUX cHOPMYBAINCD, i AKi imeH-
TUQIKYIOTbCA 32 JUCTAHIITHUMYU 3HIMKaMM, MOX-
Ha MOAUINTY HA TPU TUIIN:

1. Jlicosi 6iomonu (mpubmusHo 80 % Bix ycix Bi-
nibpaHux minsHok). Ha guctaHiiiiHuX 3HiIMKax Bo-
HU BUJIIIAIOTHCA KOTbOPOM, J10T0 HaCMYEHICTIO Ta
TekcTypoto (puc. 1). JlicoBi MacuBy 3a3Buyaii me-
peOyBalOTh y Hep)KaBHIll 4M KOMYHaJIbHiil BJTACHO-
CTi, 3pifika — y npuBarHi. Ha semnax gepkaBHOi
Ta KOMYHaJIbHOI (pOPMM BIIACHOCTI JIeTIle BIIPOBa-
putu 3anosigHuit pexxuM. s Ilopinbcbko-IIpup-
HIIIPOBCHKOTO KPalo JIiCK € TUIIOBUM 6i0TOIIOM.

Y MeXi MOTeHIiTHMX 3alOBiTHUX HisTHOK 3]Ie-
6inpIIOro He OY/IM BK/IIOYEHI MOJIOAi HacafiKeHHs

TOCIOJAPCHKMX JIiCiB (Ha AMCTaHLIHUX 3HIMKaX
IX BUJIHO 32 YIOPANKOBAHMM PO3MILIEHHAM JiepeB
3 HeBEMKIMI KPOHAMM).

2. Tpas’sanucmi 6iomonu (Maibke 10 % Big ycix
Bifibpanux AinsHoK). Ciofgy HameXxarb MOMipHO
a60 cabKo 3BOIOXKEH] 6e3tici 3emiti, 1110 BXKe X04a
0 mekinbKa pOKiB He 3a3HAIOTh iIHTEHCMBHOTO I'OC-
rofilapcbKoro BIMBY. Ha Takux 3eM/sAxX BiTHOBIIIO-
€TbCS TPAB AHNUCTA POCIVHHICTD, @ BUIIACAHHA YU
CIHOKOCiHHA He J03BOJIAE JlepeBaM pPO3BUBATIUCH.
Iopexynu 3ycTpidaloThCsA /MIIE OKPEMI JiepeBa Ta
JarapHUKIY, AKi He POPMYIOTh JIiCOBOTO OKPUBY.

Ha pgucranniifHoMy 3HIMKY Lji 3eM/Ii BUIHO 3a
Hepery/IApHICTIO popM i KonbopiB (Ha BigMiHY Bif
OPHMX IIOJIiB, AKi BUJHO 3a IIapa/JeIbHUMU CMY>KKa-
MM OpaHKM Ta/abo0 3a piBHOMIpHMM 3a6apB/IeHHM)
(puc. 2). HaityacTile BOHM pO3MIIIYIOTbCS Ha He-
NIPUJATHUX I OPAHKM CXMIaX. IMOBipHO, i 3apas,
i B MaitbyTHBOMY Iii 3eM/Ii He 06pOOIATUMYThCH,
IO € CIPUATIVBYUM (PAKTOPOM Ji/Isl 3aIIOBiTaHHSA.

Hna Iloginbchko-IIpupgHIIPOBCHKOrO Kparo
TpaB AHUCTI 6ioTomnu € mysxe HiHHKMU. Ha Hux BXe
copmoBaHi a60 MOXyTb 6yTI chopMoBaHi cremno-
Bi 6ioTONN — TUIOBI /I IILOTO PETiOHY.

.
Goc;'g'le Eanth

Puc.1. Jlicosi GioTomnu, BifHeceHi 0 MOTEHIHTHNX 3aIIOBIIHUX TiTAHOK
(mmcranniumit sHiMok «Google ITnanera 3ems» [18]).
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N 3N

pufpagn
x Tpmrpa,qm‘_,/’

Puc. 2. Tpa®’siHUCTI, Hepo3opaHi 6ioTomy, BifHeCeH] 1O MOTEHIIHNX 3aIIOBIIHNUX AiMSTHOK
(mmcranniauit sHiMok «Google ITnanera 3emsa» [18]).

Google E

Puc. 3. Binxpura BogHa IOBepXHA piuKy, BifHeCceHa 10 MOTEHLiIHIX 3aMOBITHNX Ji/IAHOK
(mucranninumit sHiMoK «Google ITnanera 3ems» [18]).
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Puc. 4. HapmipHO 3BOIOXKEHI 3eMJli, BifHeceHi 10 MOTeHLIHNX 3alIOBifHNX JiTIAHOK
(mmcranninumit sHiMOK «Google ITnanera 3ems» [18]).

3. Boguo-6onotHi 6ioTonu (mpubausuo 10 %
Biff ycix Bigibpanux minsaHok). Ile — Bigkpuri Boj-
Hi IIOBEPXHIi Ta CUIBHO 3BONOXKeHi 3emii. Bogni
IOBEPXHi MOXKHa ifleHTN}iKyBaTH 3a JOIOMOTOI0
OUCTAHILITHOTO 3HIMKYy — BOHM BifipisHAITHCA
3a KOJIbOPOM, MAalTb OJIHOMaHiTHe 3abapBieH-
Hf, 0OMeXXeHi XapaKTepHUMM JJiA pidok abo osep
mwaBHuMK iHisMu (puc. 3). CunIbHO 3BOMTOXKEHI
3eMJIi pO3TAlIOBaHi y SHIDKEHUX MiCLleBOCTAX, AKi
MOYKHA BU3HAYUTHU 32 aOCOMIOTHMMU BUCOTAaMU Ta
3a 3a0apB/IeHHAM, AKe KOHTPACTYy€ 3 HaBKOJINII-
HiMu 3emnamu (puc. 4). YacTo BOHU MeXYIOTb i3
BiJKpUTUMM BOJHMMM IIOBEPXHAMIL.

BinbimicTb BOZHO-60/I0THUX yTifb epe6yBarOTh
y Jlep>KaBHill BlacHOCTi. BoHu mMaroTh Henpomnop-
LiIHO BEIMKY Bary 3 IOITALY OXOPOHU NPUPOIY,
OCKIJIbKM € JIDKEPENIOM BOJHUX PeCypcCiB i KI04o-
BUMIU OcCepefKaMy i 6araTbox BUfiB 6i0TH, BOJ-
HOYac BOHM Jly>Ke BPpas3/luBi o 3a0pyaHeHHA i roc-
nopapcbkoi Mogudikanii. Tomy BoHn norpebyoTh
0c06/IMBOI OXOPOHI.

BopHo-60m0oTHI 6ioTOmnu, e MOXIUBO, Oynn
BK/IIOYEHi Y CKJIaJ| TiCOBUX Ta TPaB AHUCTUX [Ii/A-
HOK. O6’€KTH 3 BifIKpUTOIO BOJIHOIO IIOBEPXHEI0 B
Me)KaxX HacelleHUX IIYHKTIiB He BK/II0Ya/lINUCh, AKILO
IXHiil monepeyHmii posmip He nepesuiysas 500 m
a60 sAKII0 BOHN 3 000X OeperiB Oymu oToYeHi Iminb-
HOI0 3a0y/10BOIO.
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Kapmoepagiuna 6asa oanux
NnomeHUitiHUX 3an08i0HUX Oi/ITHOK
ITodinvcvko-IIpudninposcvkozo kpaw

3aranom Oyno BifibpaHo 775 okpeMux JinsAHOK
CyMapHOI0 IUIoLero moHap 7927 xm? (puc. 5, 6).
Iroma icHyIOYMX 3alOBiJHUX JIIAHOK pasoM i3
MOTEHILTHMMY CTaHOBUTH 9795 kM? a6o 11,90 %
Bif 110111 Kparo.

Posmipy okpeMux AiIAHOK CTaHOBJIATH Bij 58
1o 60 Tuc. ra (ma6n. 1). HaitOinpiumit 3anoBigumit
MOTEHI]iaJI MAIOTh IPUAHINIPOBCHKA Ta MOJiIbCbKA
JacTMHU Kpalo.

Tabnuusa 1. Po3nogin noTeHuiiliHMX 3anoBigHNX
AiNAHOK 32 OCHOBHMMM XapaKTepucTnkamm

. CymapHa
Po3smipnu, .
Tun ra Kinbkictb nnoiua,
ra
. 50-100 36 3026
mani
100,1-500 384 97 041
500,1-1000 163 113478
cepenHi 1000,1-5000 167 339858
5000,1-20 000 22 191972
) 20000,1-50 000 1 22251
BeNKi
> 50000 2 115592
1(133)'2026
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Puc. 5. Ilorenniiini sanosigHi ginanku B Mexxax [lopinbcpko-IIpugninpoBcpkoro Kparo
(mmcranninumi sHiMok «Google ITnanera 3ema» [18]).
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Moai. -1 i i i Mexi hiauko-reorpaciunmx periois: . Mexi dhiznko-reorpaciunux periowis:
- loAiNbCbKO-TMpUAHINPOBCHKUI Kpal i [ Ainanku N3® pasom 3 1,5 km Gydepom 200
—cmm-m- i BiacTaHb A0 HAGMMKYOI AinAHKKM M3 (kM) ———- i
\:’ Atk N30 e [01,510,0 “ e
o . ! r v .
I /1cp<aBHMIT KOPAOH YKpaiHu B 10,1-20,0 I [1cp>KaBHWIN KOPAOH YKPaiH1
I 20,1-38.0
Puc. 6. Oinsguxu [130 Puc. 7. 38’asHicTb ginanox [13®
Iopinbcbko-IIpuAHITPOBCHKOTO Kparo Iopinbcpko-IIpupHIiTpoBCcbKOroO Kparo

Puc. 6, 7: a — icHyioui 3a1oBifjani AiAHKY; 6 — TIOTEHIiHI Ta iCHYI04i 3amoBifaHi iIAHKM.
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[To6ynoBaHi 6ydepu HaBKOJIO 3aMOBITHMX [insA-
HOK Ha BizcTani 1, 5, 10 Ta 20 KM IEMOHCTPYIOTh
IIOTaHy 3B’SI3HICTb iCHYIOYOI 3amoBifHOI Mepexi
Kpaio (puc. 7). Bydepu Ha Bifcrani 1,5 KM HaBKOJIO
CYCIZHIX JIIAHOK JOTUKAIOTHCA 3pifiKa i MalKe He
¢dopMyloTh HenepepBHUX Kopyujopis. Takox mora-
HO 3B’s3aHi KJacTepyu 3allOBIHUX Ai/IAHOK y Me-
xax 6ydepis 10 kM (To6TO Ha BifcTaHi 1o 20 KM).
Oxpewmi pingHKM BigpaneHi ofHa Bif ogHOI Ha Bif-
cTaHi 7o 38 KMm.

HaroMicTh noTeHLiiiHI AIIAHKN pa3soM 3 yKe
ICHYIOYMMM PO3TAllOBaHi TaK, 10 MalkKe KOXKHA
TOYKa B MeXax Kpalo BifiiajieHa Bij Hatb/mK4oi 3a-
HOBifIHOI isiHKM He Oinbie HX Ha 10 kM (puc. 7).
JInne Ha HE3HAYHOMY KIANTHUKY Y MiBHIYHO-CXifI-
Hill YacTMHI Kpaw Bigmanb ctaHoBUTHh 10-15 KMm.
ITe popmye xopoury 38’a3HicTb [13® kparo.

Benmxe npocTAaranHA (COTHI KiToMeTpiB) MalOTh
IUISAXY, IO MOENHYIOTh 6/1M3bKi a60 [OTUYHI 3a-
HOBifHI Ai/IAHKY, BifoOpaXkeHi HellepepBHUM IIPO-

CTATaHHAM 1,5-KiToMeTpoBux Oydepis (Bigmaneni
opgHa Bix opnoi Ha 0-3 kM). Ha puc. 8 nokasano
KapTOCXeMY 3 NpPOCTATAaHHAM LMX WUIAXiB. Hait-
JOBIINI HEIIEPEPBHUN LIIAX IPOCTATAETHCA 3 IIiB-
HOYi Ha 3axim. Voro mOBXIHA CTAaHOBUTH MajiDKe
500 kM. 3arazoM y MeXKax Kpaio (GOpMyITbCA ABi
MepexXi TaKMX IJIAXiB — y3/10BX [JHinpa Ta mos-
nosx Iloginbebkoi Bucounum. 3apas ui aBi Mepexi
LIAXiB He MOENHYIOTHCA, HAMKOPOTIINIT IIJIAX IO
iXHBOTO 3’€qHAHHS CTaHOBUTH 30 KM. [xHE 06’€f-
HaHHs MOXKE€ CTaTyU MPeMEeTOM HOC/iJKEeHb HaJa-
mi. OKpeMi HeBeJIMKi Biiraly>KeHHs HellepepBHUX
HUIAXIB MPOKIaanucs TaK, 106 IXHA JOBXMHA
nepesuuryBaia 50 KM.

Ha xaprocxemi 3 puc. 8 Takox BigobOpaxkeHi
palioHM KOHLeHTpalil 3aloBifHNX AUIAHOK. [a
poro mromy d¢isuko-reorpagdivHoro kparwo 6y-
JIO pO3JiZ€HO Ha PIBHOBENMKI IiIIAHKU IUIOLIEI0
1000 xM”* (mepeBa>kHO — 1ie KBafIpaTIL, TOMY iX yMOB-
HO MO>KHA Ha3BaTU IiKCe/IAMI, X0Ua Ha KPasAX Kpako

o
E
HKntoMmp '«

Mukonais
P ‘ﬁ-‘_—-‘

ssseccee LUJIAXN, LLIO MOEAHYIOTH 6nmM3bKi
abo AOTMYHI 3anoBigHi AINAHKU

Yactka nnowi M3® (%)
[ ]0,59-5,00
[ ]5,01-10,00
[ 10,01-15,00
[ 15,01-20,00
I 20,01-25,00
I 25,01-30,00
I 30,01-46,05

Mexi (izuko-reorpaciuHnx perioHis:
EEE——— 30H

= === kpaiB

I [cp>xaBHW KOPAOH YKpaiHu

0 50 100 150 200 kM
| I ]

Puc. 8. Posnogin pisuiB sanosigHocTi [loginbcpko-IIpuaHinpoBcbkoro kpazo
i 3B’sI3HICTD MOTEHIITHUX Ta icHylounX AinsHOK [13D
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BOHU BIMCYIOTbCS Y KPUBY JIiHiIO JIOTO MEX i IIOB-
TOPIOIOTH if 06pucy). OKpeMi IiKceni MarOTh 4acTKy
3amoBigHocTi Big 0,59 % 1o 46,05 %. Haitbinpimii
piBeHDb 3aMOBiJHOCTI MOKa3aHO B3/lOBXK JIHiNpa, Ha
miBHOYI Ta B MexKax Ilopminbchkoi Bucouman. Haii-
MEHIINIT — Y LIeHTpi Ta Ha MiBJEHHOMY CXOf|.

BucHoBxn

Y cTaTTi BUK/IA[]leHO IPUHLUMIN i TiAXOAU JO CTBO-
peHHs KapTorpadiunoi 6a3n JaHUX MOTEHITHIX
3aII0BiHMX AiNAHOK Ha IPUK/IAJi BEIUKOIO IPU-
popHoro periony — Ilominbcpko-IIpupHinpos-
CBKOTO JIiCOCTENOBOrO Kpalo, BHACIIIOK 3aCTOCY-
BaHHA fIKMX 3alIPOIIOHOBAHO PENpPE3eHTATUBHY i
3B’s13aHY CUCTeMH TepuTopiit Ta 06’extin [130.
ITogminbcpko-IIpnpHINTpOBCHKMIT Kpail Ma€ OfiMH
3 HaHVDKYMX PiBHIB 3allOBITHOCTI B YKpaiHi ce-
pen inmux ¢isuko-reorpadivnnx kpais — 2,27 %,
30KpeMa 4Yepes 3arajibHuil HU3bKMII ITOTEHIia 10
3aII0BiJJaHHA HOBUX JAiNAHOK. BopgHOYac npencTas-
JIEHUM y JOCHIJPKEHHI aJIfOPUTM [IO3BOJIAE Bifi-
Oparty OCTAaTHIO (3 OIVIAlYy Ha 3ara/IbHOZIEP)KaBHY
1inb — 15 % mo 2030 p.) KibKicTh MOTEHLITHUX
3aIMOBIIHNUX [iIAHOK ISl IIOJAJIbIIOTO IXHbOTO
3aIoBifjaHHA. 3allpONIOHOBAHI 3aMOBifHI HinAHKN
pasoM 3 y)Ke iCHYIUMMI CTaHOBIATH Maibke 12 %
BiJ| IIJIOLIi Kpalo, 10 Ha T/ 3rafflyBaHOI0 HM3bKOTO
HOTEHI[ia/ly € Li/IKOM ZOocTaTHIM 3aBgaHHAM. Ode-

BUJIHO, IJO He BCi BOHM MOXYTb OyTHU 3anoBifaHi.
Ase y Kpal HasIBHi OIaTKOBi IIOTEHLiliHi SiMAHKMY,
AKI MOKHa 3aIlpOIIOHYBATH. IxHa mroma craHo-
BUTH 2-3,5 % Big miowi kpar.

IIpencraBnena noTeHIliliHA 3alIOBilHA Mepexa,
copMoBaHa i3 3aIIPONIOHOBAHMX Ta BXXE ICHYIOUMX
3aIIOBiHNX JI/IAHOK, Ma€ BUCOKY 3B SI3HICTb, IO Bifi-
noBimae wizsaM BracHe 13D, a TakoX LiIAM eKoMe-
pexxi, 110 cTBOpro€eThcs Ha ocHoBi [13d. Ha 3ampo-
IIOHOBAHMX JI/IAHKAX iCHYE Pi3HOMaHITTA 6ioTomis,
X04a i 31 3HaYHO Gi/IBLIO0 YACTKOKO JIICOBUX OIOTOIIIB.
Are 3arajioM 3alpONIOHOBAaHA MEPEXKa € pelpeseH-
TaTUBHOIO [ Kpato. 114 Meperka BiilloBiflae LinaM,
BU3HAYE€HMM Yy HalliOHAa/IbHOMY 3aKOHOJaBCTBi, Ta
106a/IbHUM LIJIIM, BUK/IAJIeHUM Y IUIaHI B pamax
«KoHBeHIil po 6io/oriyHe pisSHOMaHITTSI».

HoBusHa mocmimkeHHsa

Y mocmipKeHHI onMcaHo MiAxif o moOynoBu Kap-
torpadiyHoi 63y FaHUX MOTEHILITHUX 3aIIOBIJHIX
HINAHOK, 110 33/I0BOJIbHAE aKTya/AbHi HalliOHa/Ib-
Hi Ta 17106a/IbHI BUMOTY 10 OOYHOBM 3aIIOBiHOI
Mepexi. Takox pesynbTaToM JOC/iI>)KeHHs CTann
po3pobka Ta aHasi3 aKTyanbHOI KapTorpadidHol
6a3y MaHNMX MOTEHLIMHMX 3allOBiMHNUX NiMAHOK
ns Iloginbcbko-IIpupHinpoBcpkoro ¢isuko-reo-
rpadivHOro NiCOCTENOBOr0 Kpalo, 3 ypaxyBaHHAM
iCHYI0YOI 3aII0BIZTHOI MePEXi.

1(133)'2026
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KAPTOrPA®IYHA BA3A JAHUX MOTEHLIMHWX 3ANOBIAHWX JAHOK
(HA MPUKNALI NOAIMbCbKO-NPUAHINPOBCHKOIO NICOCTEMNOBOIO KPAID) 65

| Ivanenko, Ye. I. 0009-0000-2224-0433
Institute of Geography of the National Academy of Sciences of Ukraine, Kyiv
Cartographic Database of Potential Protected Areas
(Podilsko-Prydniprovskyi Forest-Steppe Region Case Study)
UDC 502.4:528.94(477.4)(292.485)(045)

The aim of the study is to develop a cartographic database of potential protected areas for their further conser-
vation using the example of the Podilsko-Prydniprovskyi forest-steppe region. It is expected that such a database
will be expanded nationwide in Ukraine. The demand for such a database stems from the need to expand the
Nature Reserve Fund of Ukraine to 15% in accordance with Ukraine’s state environmental policy strategy for the
period until 2030. That is more than twice the current state. This goal is consistent with the EU Biodiversity Strat-
egy 2030 and the 2030 Targets of the Kunming-Montreal Global Biodiversity Framework, both approved under
the Convention on Biological Diversity. Using connectivity and representativeness approaches to build a reserve
network, 775 individual potential protected areas were selected within the Podilsko-Prydniprovskyi forest-steppe
region with a total area of over 8832 km? which is more than 4 times larger than the area of the existing pro-
tected areas of the region. Potential and existing protected areas cover about 12% of the region. The connectivity
of the proposed network was assessed. It is well-connected via corridors hundreds of kilometers long. Given that
the considered region is among the most complex from a conservation perspective, the presented algorithm for
developing a cartographic database of potential protected areas can be successfully applied to other natural
regions and to Ukraine as a whole.

Keywords: potential protected areas; natural regions; cartographic database; conservation; Nature Reserve Fund of
Ukraine.
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! lepxaBHe HayKoBO-BUPOBHUYE NianpuemcTBo «Kaptorpadis», m. Kuis
2 KuliBCcbkuii HaLioHanbHuii yHisepcuTeT imeni Tapaca LLleBuenka, m. Kuis

«ATnac yuutens icropii» —

| Octpoyx B. 1.

DbriC

DOI: https://doi.org/10.15407/ugz2026.01.066

0000-0003-4097-1736

Cy4YacHuii NOrnAA Ha icropuyHe KaptTorpagyBaHHa

YK 528.9:930.85:912:37.016:930.2:355/359(045)

MerTol0 JJOCT/I)KEeHHS € ATy aHaji3 3araJbHUM TeHIeHIiAM iCTOPUYHOro KaprorpadyBaHHA Ha NPUKIAfi
AK YKpaiHCBbKMX, TaK i 3axigHoeBpomelicbkux arnacis. [IpeseHTOBaHO HOBUII TBip — «ATaac yuuTens icro-
pii» — MiACYMOK TPUALATUPIYHOTO HOCBify icTopmyuHoro kaprorpadysanus B JJHBIT «Kaprorpadis», y
AKOMY BIleplie B YKpaiHi IpeficTaB/leHO INOfil BCeCBiTHBOI icTOpii Ha piBHI, BuimoMy 3a mkinpHuit. Taxi
aTmacu GOpMYKITh LiTiCHE YABJIEHHS PO HOfAil MUHYIOTO, CTUMY/IIOIOTh 3allikaBJIeHH:S iCTOpi€lo Ta reo-
rpadiero. PosraHyTo Kmacudikaliiio iCTOPUYHNUX KapT, 3B’A30K YKpaiHCBKOI icTopm4HOI Kaprorpadii i3
3axXiIHOEBPOIENICPKOI0 Tpafuiiieo. OOIPyHTOBAaHO TONOBHY, Ha JYMKY YIOPS[JHUKIB, 3afjady iCTOPUYHOI
Kaprorpadii — BNUCBIT/IEHHs IIOMITUYHOI Ta BOEHHOI icTOpil. 3anponoHoBaHo GopMy BUKOPUCTAHHS aT/Iacy.

Knwouosi cnosa: amnacte xapmozpagysanns, icmopuure Kapmoepadysanus, icmopuuna kapma, knacupixa-
Ui ICMOPUMHUX KAPM, AMIIAC Y4Umens icmopit.

AKTyanbHICTh TeMU JOCTi)KeHHA

CyuacHe aTacHe KapTorpaQyBaHHS € BaK/IMBUM
IHCTpYMEHTOM Yy Bisyajisalii, aHa/Ii3i Ta IOLIMPEH-
Hi iHdopMaii. ATacu — Iie He3aJieXXHe JPKepesio
3HaHb, O MiATPUMYE OCBITHIN IIpOLleC, HAYKOBI 10-
CITiJXKEHH, pO3LIMPIOE KYIbTYpHi 06pil. OcobmBoi
Bary HabyBa€ CTBOPEHHA TeMAaTUYHUX AT/IACiB, 30K-
peMa icTOpuuHUX, fKi 3a06e31e4yl0Th PO3yMiHH:A
IIEBHOI TeMU B IPOCTOPOBO-YaCOBOMY KOHTEKCTI.
Boun pomomararotTh mob6aduTy icTopito He nmiie
AK XPOHOJIOTIIO IIOfIiiA, a AK YKUBY, MiH/IMBY KapTu-
Hy cBiTy. Taxi armacu GpopmyroTh LimicHe yABIEHHA
PO IOAIl MUHY/IOrO, CTUMY/IIOIOTDH 3al[iKaB/I€HHS
icropieto Ta reorpadiero.

Oco6mmBoOi aKTyaabHOCTi iCTOPMYHE KapTo-
rpadyBaHHA HabyBae B YKpaiHi, B yMoBax mpo0y-
JDKEHHSI HaI[iOHAJIbHOI CBiZOMOCTI, 30epeXKeHHsI
KY/IbTYPHOI CHAafIIVHMA Ta KONEKTMBHOI IaM ATi,
[IEPEOCMICIEHHA ICTOPMYHNX IIPOLIECIB.

CraH BUBYEHHSA MUTAHHS

OCHOBOIIOTIO>KHIKOM iCTOpMYHOI KapTorpacgii BBa-
JKAoTh A. OpTeniyca, SAKNI 3a TEKCTaMM aHTUYHUX
MVICbMEHHMKIB CTBOPUB MEPIINII iCTOPUYHMIL aT-
nac. Posnory peTpociieKTuBy ranysi 3aliporIOHyBaB
B. Toddapr y mpani «Icropuuni atmacu. [lepmi Tpu
cropivus, 1570-1870» [1]. Yim, Ha fymKky O. Map-
KOBOI, icTopu4Ha Kaprorpadis sK caMocTiiiHa ra-
Jy3b 3HaHb BMHMK/IA Ha IMO4aTKy XX CT. Ha Iepe-
THHI icTopii, reorpadii ta kaprorpadii [2]. 3rogom
odopMUIOCS BU3HAYEHHS CIIeliaTbHOI JUCIIITI-
HU, TOZTOBHMM 3aBJJaHHAM AKOI € YK/IaJJaHHA iCTO-
PMYHMX KapT Ta aT/laciB.

B Vkpaini mionepamu icropuunoi xaprorpadii
oynu M. IpyueBcokuit [3] i B. Ky6iitoBuy [4]. Ines
CTBOPEHHS KOMIUIEKCHOTO aT/lIacy YKpaiHu, iHinji-
aropoM sikoi O6yB A. Xap4eHKo, IOCTana Ti/IbKK
y 1960-x pp. Hemo misnime, B 1978 p., Buiimos
Iepmnii TOM, NPUCBAYEHMI NpUpPOAi YKpaiHm.

LUntyBaHHa:

Icaes [1. B., JleneTiok B. B., Octpoyx B. I. (2026). «<ATnac yuntens ictopii» — cy4yacHuWid NOrnag Ha icTopuyHe KapTorpadysaHHA. YkpaiHcokuli
2eoepagpiyHuli xypHan. 1, 66—74. DOI: https://doi.org/10.15407/ugz2026.01.066
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ITepen6auanocs, 10 OfUH 3 TOMIB Oyje MpuUCBsIYe-
HO icTopil YKkpainm.

ITonan TpupuATH pOKiB HayKoBLi IHcTUTYyTY
icropii HAH Vkpaiuu mparjoBaan Haf, 300poM iH-
dbopmaii Ay cTBOpeHHA QYHIAMEHTAIbHOTO aT-
nacy «Icropis ykpaiHCbKOTO Hapofy i YKpaiHCbKOI
PCP», aze 3 pisHUX IpUYMH Ipalio He OyIO 3a-
BepueHo. Toxi it BUABMINCA Ipo6IeMM iCTOpUIHOL
kaprorpacgii B Ykpaini. Ha gymky ogHoro i3 npo-
BiJHUX JOCTiTHUKIB icTopii kapTorpadii f. [Jamxe-
Bu4a [5], B Ykpaini 6paxye icropukis, ski 6u 6ymn
o6isHaHi Ha kapTorpadii, a TeMa «icTopis Ta KapTu»
CKOHILIEHTPOBaHa IIEPEBAXKHO Ha icTOpii KapTorpa-
¢bii Ykpainn.

SIKImo0 He BpaxOByBaTM IIKiNbHI aT/Iacy, 3MicT
SKVX TI0B sI3aHNUII 3 HABYJIbHUMM [IPOrpaMamy, ic-
TOPUYHMUX AT/IaciB B YKpaiHi Buituio Hebarato. Ile
30KpeMa ictopuyHi arnacu Ykpainu 0. Jlosu [6-
8], [I. Icaesa [9-11], B. [punenska ta cniBaBTOpiB
[12], . Boprmana 3i ciiiBaBTopamu [13]. Baromum
HapOOKOM B iCTOpMYHOMY KapTorpadyBaHHI MOX-
Ha BBaXKaTy icropmuHuit posgin «HanionanibHOTO
armacy Ykpainm» [14].

[TpakTuka icTopMyHOro KaprorpadyBaHHS
0OpMIIOBaIaCch Y TEOPETUYHI BOCTiKeHH. it
npucssaTwu coi nmpani f. Jamkesud, B. Kyb6iito-
Bud, P. Cocca [15, 16], 10. Jlosza [17], [I. Icaes [18,
19], I1. IBanbkoB [20] Ta iH.

Cepep iHO3eMHUX JOCTIHMKIB 3rajaemo
K. Biren (icropmkuus kaprorpadii fAmownii) [21],
L. Uunbpep (Hinepmanpm) [22], 1. Mounukosa
(Yexisa) [23], Y. Ban lysep (CIIA), Ix. b. Tap-
ni (Benuka Bpuranis), b. Konomncpka (ITonpmia)
TOwO. [XHi HAyKOBi 3yCM/I/IsA iCTOTHO BIUIMHYIN
Ha TBOPYY poOOTY yKpaiHCBKUX iCTOPUKO-KapTO-

rpadis.

MerTa mocmimKeHHa

Merta gocnigpkeHHs — JaTu aHaJIi3 3arajlbHUM TEH-
[eHILisAM icTOpu4YHOro KaprorpadyBaHHsA Ha IIPU-
KJ/IaJji yKpaIHChKMX 1 3aXiTHOEBPONENICHKIX AT/IaCiB
(3 ormAmy Ha pi3Hi rpyny KOpHUCTYBadiB Ta pi3Hi
Hifxozy 10 306pakyBaIbHIUX 3aC00iB i 3MiCTOBHO-
IO HAaIIOBHEHHs), a TAKOXK IIpe3eHTallisl Ta aHasli3
HOBOTO TBOPY — «ATacy yuntens icropii» [9].

MeToau gocnigKeHH
VY pmocnifykeHHi HaJJaHO 3pa3Ky BUKOPUCTAHHA JIiTe-
paTypHMX JKepesl B icropuyHiit Kaprorpadii, mpo-
aHaJIi30BaHO BifIOBITHICTDH AKOCTI reorpadivHol
OCHOBM TEMAaTMIHOMY 3MiCTOBi KapT. PosrnanyTo
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HOBallil y BUBYEHHI YKPaiHCbKOI Ta BCECBITHDOI ic-
Topii B KO/ — iHTerpanisa umx Kypcis (posrmsap
yKpaiHcbKol icTopii B 3arajbHOEBpOIENiCbKOMY/
cBiToBOMYy mpomeci). Haronomeno Ha gumakTmd-
HJX MO>X/IMBOCTSX, 110 IX BiikpuBae Kaprorpadiu-
Ha TPaMOTHICTD IIifj Yac IKiIbHMUX YPOKiB icTOPpil,
30KpeMa IIijJ] 9ac MPaKTUYHUX 3aHATD.

Bukmag ocHOBHOTO Martepiamy
IctopnuHa KapTorpadis, sK raaysb 3HaHb, 3a0e3-
IeYye IPOCTOPOBY CK/IaJJOBY BMBYEHHA ICTOpIi B
mwKosi abo y By, oltoMarae 4uTadeBi posibpa-
THUCA B IIOAiAX iCTOPMYHOI YM TO XYOXKHDbOI JIiTe-
paTypu, IpaBUTh 33 iIHCTPYMEHT KapTorpagivHoro
METOAY JOCTi/DKEHHA B HAYKOBI YN IOMITUYHIN
misanbHOCTI. 3BifcK I KMacMIHMIT MOZIN icTopmy-
HIX KapT 3a IpU3HAYEHHAM:

1. HaykoBi a60 MoHorpacdiuHi KapT, AKi HeCyTb
HayKOBO-JOCIiHNIBKY iHpopManito. Born Bupis-
HAIOTHCS BICOKOIO TOYHICTIO (PaKTaxy, IpU3HadeHi
JUIsI HAyKOBOI pOOOTH Ta € /PKePe/IoM KapT HIKY0-
rO MOPAJKY.

2. JloBigkoBi a60 HayKOBO-NOMY/APHiI KapTu
NOLINPIOIOTDH ICTOPMYHI 3HAHHA Ta 30PIEHTOBAHI
Ha TUX, KOTO He 3a/I0BOJIbHAIOTH IIPOCTOTA IIKi/b-
HMX KapT i TeMaTM4Ha BY3bKiCTb Ta crelu@idHicTh
HayKOBUX. BoHM HajaoTh gemo cipodaHoBaHe
TPaKTYBaHH: IO, ajle OyBalOTh BelbMU iHpOp-
MaTUBHMMI.

3. HaBuanbHi KapTM 30pi€eHTOBaHi Ha piBeHb
3HaHb, 1]0 BiJTIOBiZae MOYATKOBIl, cepefHiil abo
Bulin mkomi. Ile HaimacoBimmuit Bup icropu-
Ko-Kkaprorpadiunoi mpopykuii. Tak cranocs, mo
B Cy4acHill ykpaiHCbKiil icTopuyHiit Kaprorpadii
BUITYCK HaBYaJIbHMX aT/IaCiB IepefyBaB HAyKOBMM,
a He HaBIIaKy, sIK 61 Mano 6yTu. Tox i 3aBgaHHA
nepey HaBYaJIbHUMM aTacaMy OiIbII MMpoKi —
pOOUTY NEepeKOHIMBIMINMU TEKCTU MigpydHUKa
i BogHOUac 6yTV yHiBepCaJTbHUMM, OB AI3aHVMU
3 yciM MacMBOM iCTOPMYHOI NiTeparypy. YMiHHA
KOPUCTYBATUCS TaKMM aT/IacoM Iepefbadae Ho-
BIII piBEHb iCTOPMYHOI OCBiTH. [IOITOMOITH yYHEB]
3pO3YMITI MOBY KapTU Ma€ y4uTe/b icTopil, i B 10-
IIOMOTY JIOMY CTBOPEHMI «AT/Iac y4nTesns icTopii»
(puc. 1), noK/IMKaHWUI 30KpeMa IOMy/IApU3yBaTu
icTopnyHi kKapTy B HaB4aHHi [9].

YkpaiHcbKi HaBYa/lIbHi aT/Iacu 3 icTopii 3a 3Mic-
TOM i Hacu4YeHicTIo iHpoOpMalli€lo HaOMVDKYIOThCA
no noBigkoBux. CaMe HagMipHY iHPOPMATUBHICTD
iHO/Ii BBA)KAIOTh UM HE TOJIOBHUM 1XHIM HEJIO/TiKOM.
AJle peTpOCIEKTUBHUII OTJIAL JOBOAUTH, IO MpPU-
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EKapTOrPADIA

TEACHER'S ATLAS OF HISTORY

Puc. 1. 3aranpHuit BUIIAL 0OKIafUHKY i 3MicTy TBOPY «AT/ac yuurens ictopii» [9]

XMJIbHMKIU TaKOi IYMKM OPi€EHTYIOTbCS Ha aTacu
1970-1980-x pp.

[TisHbOpafAHCDHKI aTmacy, KOIi04YM omepenHi
BUIAHHS, PiK O] POKY CTaBanM Bce OibIl npumi-
TUBHUMM i 6e33MmicToBHMMM. [JopeBorIoLiliHi aTna-
cu Ji71A TiMHa3iii Ta 1 pafiIAHChKI aT/Iacy TOBOEHHUX
4aciB, JlesKi cy4acHi 3aKOP/IOHHI aTnacu — Iie Ha-
cripaBpi IMO0KO NpOgyMaHi HaBYa/IbHI MOCIOHMKY
IJIA BUBYEHHSA iCTOpIi i JOJATKOBI JIKepena 3HaHb.
3a oCHOBHY npobnemy ictropmuHoi kaprorpadii
CNTifi BU3HATM HEe HACMYEHICTb 3MiCTOM, a IPOTHU-
piuus MiXK oOMeXeHicTI0O Bi3yanmbHUX 3aco0iB i
CIIOBHEHOIO HaIliBTOHAMM MiHIMBOIO iCTOPUYHOIO
peasbHicTIO, 110 1I Tpeba BUPa3UTU KOHKPETHUKOIO
YMOBHUX ITO3HaY€Hb.

3a MMPOTOI0 OXOIIEHHSA TEMU iCTOPUYHI KapTH
MO>XHa YMOBHO IIOAi/INTY HA 3arajbHi — Taki, o
KOMIIJIEKCHO OXOIITIOIOTh Majio He BCi 3Ha4YyIIi I110-
Iil Ha NIeBHiN TepUTOPii B IeBHUI Bifjpi3OK 4acy, Ta
OKpeMi — TaKi, 110 JJOKJIIAJIHO aHaJIi3yI0Tb TiJIbKU
opuH 6ik mopii abo sBuia. O4eBUAHO, IO NepeBa-
ra HaJlaeThbCs 3araJIbHUM KapTaM. A depes IpiOHMI
MacmTabd iCTOPMYHUX KapT, 1[0 0OYMOB/IEHO PO3-
Mipamy BUfiaHHS, Oi/IBIIICTD Cy4acHUX iCTOPUYHUX
KapT MAIOTh OITIAJIOBMII XapaKTep.

He meHI Bax/iMBUM B icTopuuHii kaprorpadii
€ TIOJiN KapT 3a iCTOPMYHMMM IepioflaMu: JoicTo-
PUYHMX YaciB (37e0iMbIIOro apxeonoriyui), icro-
pii cTapomaBHBOrO CBiTY, C€pPeIHIX BiKiB, KapTH 3
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HOBOI Ta HOBiTHDBOI icTOpii. biMsbkuit o TaKoro
MIOfi/N 3aCTOCOBAaHO B «ATnaci ydurensa icropii»,
AKMIA 34 IPUSHAYEHHAM MEXYE MK JOBITKOBUMU
Ta HaBYaJbHUMMU.

Ixepenom dakTUYHOTrO MaTepiany iCTOpUIHUX
KapT € icTopu4Ha Hayka. Peamisanii nmpoekry 3i
CTBOPEHHA «AT/Iacy y4uTens icTopii» nepegysana
TpUBa/Ia MiAroToB4Ya pobora. Bupyaroun ictopmy-
HY JiTeparypy, kKaprorpag TpaHcpopmye ii 3mict
y rpadiuny ¢popmy. Ocob6nmBy LiHHICTD Y LIBOMY
BUITAJIKy HaOyBalOTbh poOOTU TUX iCTOPUKIB, fAKi
IpUAiNATH yBary Tonorpadii mopiit. Sk npuxnazm,
Moxe 6yt «Icropis Pumy» HobeniBcbkoro nmaBpe-
ata T. MoMM3eHa, TeKCT AKOI BUKOPUCTOBYBaBCsA
IIpU yKIaflaHHi BignoBigHux KapT. KapTy noxopis
Anexcanppa MakenoHcbkoro (c. 21) 6yno ykia-
IleHO 3a MarepiasaMyu OZHOVIMeHHOI MoHorpadii I.
[MIndmana, a kapty Benukux reorpadiunux Bif-
KpUTTiB (c. 70-71) cTBOpEHO Ha OCHOBi MarepianiB
V1. Marigosuua, JIX. berikepa ta P. XenHira To1no.

Yynosum opienTupoM € npaui M. Ipymescbkoro,
Ha nepion, Kuiscbkoi gepxaBu — «JliTonuc pychb-
K1it». YKIalaTy KapTy KO3albKol Jo0u HomoMir
«Jlironuc Camirina Bennuka» i TekcT «YKkpaiHcbKa
HauioHanbHa pesomonis XVII ct. (1648-1676 pp.)»
3a aBTopctBoM B. Cmoris Ta B. Crenankosa [24].
[Tepen6avyaerbes, M0 Ha ypOKax icTOpii BYUTENDb
3aIIPOIIOHY€E IIKOAAPaAM 3[AiMICHUTU 3BOPOTHUIA
Ipollec — ONMCATH iCTOPUYHY TOJIil0, CKOPUCTAB-
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HIMCh KapTOIO 3 aT/Iacy. Y IIbOMY, Ha Hallly JyMKY, i
IIO/IATa€ NPaKTUYHA L[iHHICTh IIKI/IbHOI iCTOPMYHOI
kaprorpadii.

3HayHa KiJIbKICTb ICTOPMYHUX CIOXKETIB BXKE €
mobpe BijoMMMM 4YuTadaM, BOHM 6araTopasoBo
KapTorpadysanucs i He MOTpeOyIOTh IMNOOKOTO
aBTOPCHKOTO ONpaloBaHHA. Hanpukmag, B ykpain-
CbKill icTopii — 1e noxopu borgana XmenbHUIBbKO-
r0, Y BCECBITHII iCTOPil — XpecTOBi MOXOAM TOLIO.
Y nux BuUmajgKax IpUIYCTMMO BUKOPMCTOBYBAaTH
mocBip nonepenHukis. Ta cydacHuil icropuxo-kap-
torpa¢ He IIOBMHEH CTaBaTy 3apyYHMKOM KOHCep-
BaTMBHUX TPaAMLill cBOe€l creniajibHOCTL. Y BiK
inpopmarnii 3’ABUIMCA MOX/IMBOCTI II0-HOBOMY
MOAMBUTHUCS Ha cTapi KaprorpadiuHi CroxeTu, 10
3/1aBa/INCA HEIMOXUTHUMM Y CBOIN JJOCKOHAJIOCTI.
Jo npukiany, kaptu Apabcepkoro Xamidary mait-
e 6e3 3MiH IlepeBUJaBa/IACs BiJl 4aciB BUXOAY B
cBir «Ernmxionenii bpokraysa-Edpona» (1890 p.)
a60o «IctopuuHoro arnacy B.-P. llenepga» (1911 p.),
He3Ba)Xa4M Ha Te, IO JOCTIIKeHHs icTopil apab-
CBKNMX KpalH MNUIO #aneko Buepep. Bipremep,
YK/Talalouy iCTOpUYHY KapTy Oyzb-AKoi iHo3eMHO]
Iep>KaBl, MO>KHA CIIMPATHCS Ha HalliOHaJIbHI Kap-
torpadiuHi Ta mitepaTypHi mKepena, mo i 6yno
3a/liAHO B IUbOMY aT/Iaci.

IIpamroroun HajJ KOKHMM HOBMM aT/IacOM, ic-
TOPUKO-KapTorpag 3aBXJy BUKOPUCTOBYE BXKe
icHyloui kaprorpadiuni mxepena. Ille Hacamnepen
aBTOPUTETHI ICTOPMYHI aT/Iacy IUPOKO BilOMUX
Ta BUSHAHUX Y CBiTi BUFaBHULTB. Y Kaprorpadiu-
HOMYy fioBifkoBomy 6Giopo JJHBII «Kaprorpacgisn»
3i6paHo YMMasny Ko/meKIio nofioHux Bujanb. Tax,
HaIpUKIafl, BennkodopMaTHuili «ATaac i XpoHi-
Ka cBiToBoOIi icTopii» [25] (Himeyunna) 6arato B
gomy OyB B3ipieM y po6oTi Hajy «AT/IacoM BYM-
TesA icTopii». BujaHHA 32 XpOHOOTiE€0 NMOAiNA-
€TbCSl HA WIICTh PO3AINIB 1 OXOIUIIOE Iepiof Bin
poictopnyHux 4acis fo mouatky XXI ct. Ilpen-
CTaBJIeHa icTopis BCiXx Marepukis, KpaiHu €Bpo-
Oy — OOKJIagHo; Asis, A(bpMKa, AMepuka — or-
nAn0Bo. Ale HalibimbpITy yBary mpupineno icropii
Himeyuynnn.

Kpim nonitnyHoi icTopii 6araTo kapT mpucBs-
YeHi KynbTypi, penirii, rocrogapcTBy, eTHiYHUM
i comiabHMM SIBUIAM — KIaCUYHUI Habip TeM
KOMIIEKCHOTO icTopuyHoro arnacy. Kapru supis-
HAIOTHCA HAYKOBMM ITiZIXO[J0OM, HACMYE€HNM 3MiCTOM
i AxicHow rpadikoro. 306paxKyBanbHi npuoMu
XapaKkTepHi [ HiMelbKoi KapTrorpagidHoi MmKo-
7. ATIac JOIIOBHEHO KOMEHTapsAMH, 6iorpadismu
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icTOopMYHMX 1OCTaTel, XPOHOMIOTIYHUMY TabOINIIA-
MM i IOKa>XYMKOM.

InmmM aTmacoM, Ha AKMII BapTO 3BEPHYTHU yBa-
Iy, € BeIMKOpOpMaTHMIT «AT/Iac CBiTOBOI icTOpii»
[26] (Itanis). Bin nmopinserbcss Ha YOTUPU pO3[i-
nn: «AHTHYHICTB», «CepegHboBiuusda», «Mogep-
Huit yac», «CydacHicTb». IlpupopHo, 1o BugaBLi
HaJla/y NPIOPUTET ITAMINCHKIN iCTOPIi: y KOXKHO-
MY pO3Jili IpefCcTaBNIeHO MOKMaAHI KapTu ITamii
B MacTabi 1:2 500 000. Yum gani Bipg Itanii, Tum
«CKYIIIMM» CTa€ 3MICT KapT i ApibHimmMMy mMacui-
Tabu, TMM 4YacTillle TPAIUIAITHCA MPUKPI IOMUII-
KI. AX mo Toro, mo Ha kKaprax CximHoi EBponn
XVI-XVII cT. MO>XHa 1mo6a4nTy CydacHi Mmicra:
Cim¢eponons, Mapiynons, CraBponons, Hoso-
pociiicpk, Poctos-na-Jlony. Ilonpu comigunii aB-
TOPCBKUI KOEKTUB i 06’eMHy 6ib6miorpadito, Ta-
Ke He3HaHHs icTopmyHOI reorpadii BigmameHUx
KpaiH posdapoBye. HeocTaTHbO yBaru, Ha Halry
IYMKY, IPUJiIeHO 71 TeorpadivHuM OCHOBAM, TaK
Ha KybaHni (kapTa mokasye nopii puMcbKux 4acis)
IIOKa3aHO BOJIOCXOBMUIIE; CK/IA/IA€TbCA BpakeHH,
1[0 MiBJleHb CepefHbOBIYHOI YKpaiHu — 1ie x1i6o-
poOChbKMIT Kpail, X04a BijoMO, 110 TOAL TaM 6y/I0
KOYOB€ CKOTapCTBO.

Kapru iranificbkoro ariacy mpocrimi 3a Hi-
MelbKi, IpoTe BifgpisHATbCS rpadiuHMM ekcie-
PUMEHTYBaHHAM, OpPUTiHa/JIbHIMI YMOBHUMH 3Ha-
KaMH i, 0cO0/INBO, TEKCTYpaMu, 110 HAK/IAJal04NCh
OfiHa Ha OJJHY CTBOPIOIOTH 6AraToLIapoBicTh 3MicTYy.
[TonoBuny BUIaHHA 3aliMalOTh XPOHOJIOTIYHI Ta-
61111, TEKCTOBA YacTMHA 3 IIIOCTpaLiAMU, IOKaX-
qyuk. ITonpu 1e, aTac cKopilre DOMyIAPHMI HIK
HayKOBUIA.

®pannyspkuit «ATac BcecBiTHboI icTopii» [27]
MOJIiNAEThCA Ha BiciM pospinis: «CrapofaBHiii CBiT
mo 1000 p. H. e.», «Csit micia 1000 p., 3aranpHi
Kaptu» (TyT JiileTbcs mpo reorpadivyni BigkpuT-
T, KOJOHianbHi imMmepii, Ilepmry ta Ipyry cBiTOBi
BiltHU), «EBpoma nicisa 1000 p., 3aranbHi KapTu»,
«Kpainn €pponn nicia 1000 p.». Y npomy pospini
TUCAYOMITHA icTopisa koxHOI Kpaian (Himewunnn,
Itanii, ®pannii, Aurnii) posrisagaerbcsa Ha 5-7
kaptax. O6paHo e ronoBHi nopaii. HaromicTs
®pannia npencrasiena 20 kapramu. [TsaTuit, mo-
CTUI i CbOMMUII PO3JiIN OINIANOBO IPE3EHTYIOTh
icropito Asii, Adpuku i Amepuku. Bocomnmit — ic-
Topito cBiTy micna 1990 p. Teorpadiuni ocHOBM He
BifimpanboBaHo, iHpOopMallilo HaHECeHO CXeMaTHd-
HO, ajie Kaprorpadu BUAIININ TOTOBHE, HEXTYIO-
gy gpyropsapHuM. Komboposa rama, npopyMaHa
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reHepanisanisg, opuriHaabHi 3Ha4KM, pO3MAITTA
TeMaTUKM, 3pYyIHMiT popMaT i M'sIKa 0OKITaMHKA
pOO/IATh BUIAHHA 3PO3YMIINM ISl TI€peciqHOro
KOpJCTyBaya.

Bpuranceki icTopudHi aTnacy, o NOTpanuIn B
I0JIe 30py YKpaiHCbKMX icTopuko-KapTorpagis, 3a
KOHIIETI[i€I0 TSOKIIOTH 0 PppaHLy3bKux — iHdOp-
Malisi IOJA€EThCS CXeMAaTUYHO, Ha reorpadivHmnm
OCHOBaM IIPUJIiZIEHO 3aMajIo yBaryu (TPaIyIA0TbCA
CyYacHi BOJOCXOBMIIIA Ta KaHa/IN), [iTbHA PidKO-
Ba Mepexka IofjaeTbcs 6e3 Bifdopy, OAHIE0 TOBIIN-
HOIO, Yepes3 L0 CKIaJHO M0OaYNTH TOIOBHI PiuKML.

bararopasoBo nepeBupaHmii pisHUMI MOBaMU
Benkopopmaruuit arnac TIMES («IToBHa icTopis
Cairty») [28], mae KpiM KapT Ta i/ocTpaniit XpoHo-
norivHi TabnuIi, MOsACHIOBaIbHI TeKCTH, biorpadiy-
HUJ TOBiTHUK, MOKXKIMKU. BumaHHA moginsgeTbes
Ha cim pospinis: «IloxomXeHHA nMOgMHN», «PanHi
KynbTypu», «Ilepumi nusinisanii», «Kmacuyni nu-
Binisanii €spasii», «Okpemi perionn cBiry», «Cra-
HOBJIEHHA 3aXofy y CBiti», «Jlo6a moMiHyBaHHS
E€sponn», «JJoba rnobdanpHOI 1MBimizanii». Armac
IIPUEMHO BPa)Ka€ AM3aTHOM: KapTy IPONOHYIOTh-
CA B HE3BMYHMX IIPOEKIisAX Ta KOMIIOHYBaHHI, Jles-
Ki IIpUKpallleHi Xy/0)KHIM MaTIOHKOM pebedy.

«Artmac BcecBiTHBOI icTopii» Bif Philips [29] 6a-
raTo B YOMY CXOXKMil Ha nonepenHiit. OcHaleHnit
yciM HeoOXifJHMM fAK Ha TaKe BUJJaHHS alapaToM,
BiH mopinAerbca Ha posgim: «CTapomaBHIiil CBiT»,
«CepegHbOBIUHMIT CBiT», «PaHHIT MOepHNII CBIT»,
«Jloba peBomoniit», «IBagusare cromitts». CTu-
mictuka i 3mict 61mspki go armacy TIMES, ane
[M3aiiH CTPUMAHIIINIL, KAPTU MAIOTh Oi/NbII «KJIa-
CUYHUII» BUITAJ, UIIOCTpalill MEHIIE, TEKCTOBOIO
cynpoBopy 6iblire. Aje Bpa)KeHH: IICY€E TaKe came
HeXTyBaHHA SKICTIO rifporpadii Ta HeyBara, 4u TO
HerpodeciitHe cTaBieHHs #o icTopii CxifHOi €B-
pomnu, 30KkpeMa Ykpainu. [Iosa Tum 1Lie BUnpaBgaHo
KOMEPIiITHOO TTOMY/IAPHICTIO aTmacy — BiH 6arato
pasiB mepeBugaBaBcs B 6ararbox KpaiHax, pisHUMNI
MOBaMI, i po3paxoBaHuil Ha He Ty>ke BUOAIIMBOTO
4yTaya.

CyuacHa yKpaiHCbKa ILIKOJA iCTOPMYHOI Kap-
torpadii TsKi€e O HiIMEIbKOI, 3 peTeIbHUM OII-
paifoBaHHsAM reorpadivyHoi OCHOBM, TOYHUM Ha-
HeCeHHAM 00 €KTiB, MOKJIAMHVMI JIETeHAaMM Ta
HacUM4eHNM 3MicToM. B3ipieMm TyT MOXyTbh OyTH
IBa icTOpuYHI armacy YKpaiHM 3a aBTOPCTBOM
10.JIosu [6-7]. Ilepmmit oxomnioe Iepion Bif
KaM s1HOI mo6u no XIV cr.: «HaiiaBHinre munyie.
Pycy (KniBcbka pepxaBa, lanmnubko-BonmHcbka

ISSN-L 1561-4980

YKPATHCbKUMI TEOTPA®IYHUI XYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

Iiep>kaBa)». AT/Iac BeMKOro GOpMaTy, ORIIAETbCSA
Ha /1Bl 4acTMHM: «3a/II0lHEHHI YKPAIHChKUX 3eMe/Ib
y HalifjaBHimi yacu» ta «Bif mepummx c1oB THCHKUX
CHiZTBHOT [0 PaHHbOYKpPaiHCBhKOI mep>kaBu». e
IPYHTOBHE BMJIAaHHA, OCHallleHe PO3JIOTMMM KO-
MEHTapsAMM Ta iMIocTpanisiMnu. ABTOp KapT IOK/IaB
3yCI/Ib IO JOTPUMAHHA AKOCTI 3MICTy i rpadikm.
CBo€10 4epror, ToyHa reorpadiyHa OcCHOBa BU-
Maraja IeTaJbHOTO TEMaTUYHOIO 3MICTY, a BifTaK
MaJjla BUK/IMKATY JOBIPY il O HHOTO.

I0. Jlosa B3sABCsA 3a BUpillleHHs NUTAaHHS, AKe
yBiHYye icTopuko-kaprorpagidny mpobmemaru-
Ky — PEeKOHCTPYKILil0 JaBHiX KOpAoHiB. PaHime
TOYHICTIO ICTOPMYHMX KOPHOHIB Ha KapTaxX 4acTo
HEXTYBaJIi Yepes Te, 110 BOHU Oy/Iu HEiTKO BCTa-
HoBneHi. Ha Binminy Bif KapT cepegnboBiuynoi Hi-
MevyurHM 91 Ppaniii, 3 IXHIM CKIaJJHUM MEPEXN-
BOM (peoiaIbHUX KOPZIOHIB, MeXi IaBHbOPYCHKUX
KHA31BCTB OKPEC/TIOBA/IICS IPUOIN3HO.

I0. Jlosa mpoBiB cepito3Hy HayKoBy poboTy 3
PEKOHCTPYKIil JaBHIX KOpAOHiB. HOCHigHMK iH-
TEerpyBaB KOHIIEIIil ITONepeHiX aBTOPiB 3 «IIpu-
CKIIZIMBYM NpPOYMTAHHAM» JMaHAmAdTy 3a Be-
IMKOMAacIITabHUMHU TomorpadiuHMMu KapTaMu.
[MigpaBmm maHKy rpadivHOro BUKOHAHHA icTo-
PUYHUX KOPJOHIB, TOMOBHIOIYM Opak iHopmarii
HayKoBOMW iHTyinierw, [0. Jlosa BuBiB icTopuuny
Kaprorpadito YkpaiHu Ha HOBUII piBeHb, IO CTa-
70 npaBunoM jida iHmmx. Ile Mae it 3BOpoTHUIL
6ik. YBara o ApiOHUIb IPU3BOAUTL HO ePeKTy
«rineppeanbHOCTI», 300paXKeHHA CTa€ MaKCUMasIb-
HO IEePEKOH/IMBUM i YMTAY BipUTh, O Iepes; HUM
«CIIPAB)XHA» KapTMHA MUHYJIOrO, a He BidyanbHa
aBTOpPCbKa iHTepIpeTanis iCTOPUYHUX JDKEpesl.
O6’eKTV HABMUCHO JeTa/li3yl0ThCs, 06 CTBOPUTI
IIepeKOH/IMBY iMI03it0 peanmpHoCTi. Ipyrmi «IcTo-
pUYHMII aT/Mac YKpaiHu» MICTUTb CKOPOYEHY Bep-
Cil0 IIepUIOTO aT/IaCy i, OITIAMOBO, BCIO MOJAIbBITY
icTopiro YKpaiHM @K O CbOTOfI€HHA.

Binbip TemaTuku KapT «ATIacy y4mrens icto-
pii» He 3aBXV CIMpPaBCA Ha HaBYa/IbHY IIpOTpaMy
i, HeBHOW MipoIo, € Cy0’€KTMBHUM. AJle y3araib-
HEHHA JJOCBify, Ha0yTOro B MIKiIbHIN KapTorpacgil
3a TPUALATD POKiB, JO3BONN/IO aBTOPAM 3aIIPOIIO-
HYBaTH T€MU, 3HAIOMCTBO 3 AKMMU CTaHe B IPHU-
rofii Ha ypoKax icTopil.

Haii6inbuie kapT NpUCBAYEHO IOMITUYHIN Ta
BOEHHII iCTOPII, aJi)Ke Ha JYMKY YIIOPAJHUKIB CEHC
icropnuHoi kapTorpadii monsArae y BUBYEHHi 1moJIi-
Tn4HOI icTopii. IloMiTHe Micne B aTIaci BigBe#eHO
VI IHIIMM BUJAM KapT: apXeOoJIOTiYHUM, ICTOPUKO-
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[IPRANCERE

RACTIACHKE) MOFE

2
7
3

Dpanncua aepmana Kaponinria. Inepin Kopna Benneoro

Puc. 2. OxpeMi cTopiHku 3 «ATIacy yunresns ictopii» [9]

eKOHOMIYHIM, icTOpuKO-eTHOrpadivHmMM, icropii
KYZIBTYPU TOLO. Y KO)KHOMY iCTOpMYHOMY Tepiofii
BMOKPEMJIEHO Ta IIPIOPUTETHO NPENCTABIEHO Kap-
T 3 icTopii Ykpainu. Taka cTpykTypa mo3BOIsIE
IIPOBOJMUTY TIapajiesli 3 CI0KeTaMIU BCECBITHDOI ic-
Topii. Ko>xHMIT po3fin CyIpoBOKY€ETbCA OKPEMOIO
KapTOIO CBiTy a00 KOHTMHEHTY, [ie HaJJa€ThCs y3a-
TaJIbHEHUII OITIAJ] €ITOXN.

Ilepmmit po3fin aTnacy BiZKpMBaIOTb apXxeo-
JIOTi4YHI KapTH, IO OXOIIIOITH IAJI€0iT, HEOliT,
€HEeOJIiT, 6p0H30131/H7[ BiK, 1 BUHMKHEHHS IepIINX
yuBinizanin. O6Manap BifOMMUX iCTOPUIHUX MO
Ta, SIK HaC/TiJOK, OpaK iHTepecy B IepeciYHUX KO-
PUCTYBa4iB KOMIIEHCYIOTb €KCIIEPVMEHTA/IbHi 30-
OpaxyBasIbHi 3ac006M y BUITIALI XYOXKHIX YMOBHMX
3HAYKiB Ta IEPCHEKTUBHUM Ma/TIOHKOM penbedy
(c.10). Tyt Bapro 3a3Ha4mMTH, IO imocTpauii Ko
KapT MaIOTb JJOIIOMDKHUII XapaKTep i MmoMilleHi y
BUJAHHI TIIBKM TaM, Je Iie HeoOXiqHO ab0 € HadgB-
Ha MO>KMBicTh. [To3ask icHyoTh mofi6Hi BugaHH,
110 Yepes HaUIMIIOK I/II0CTpalliil IepeTBOPEHi Ha
XymokHi anpb6omm. Ta B aTmaci Bce K rOJIOBHOIO €
KapTa, 00-sIK TICTpallis He mifgcuaoBana ii Bu-
pasHicTb (puc. 2).

BaxmuBUMU 3 OITIAAAY Ha HAOYHICTD iCTOPMYHUX
IIPOLIECIB € KapTU 3pOCTAaHHA Ta 3aHEIANy iMIle-
piit. Ilepmia 3 Takux KapT npucbsiuyeHa Accupii i
IpeficTaBeHa Ha c. 12, Ha Hill BUJHO, AKi 3eMIi
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3aBOIOBaB KOXK€H 3 accupiiicbkux napis. Hapami
TaKMII MiIXifl JO TeMAaTUYHOTO 3MiCTy ITIOKa3aHO Ha
npuknani [lepcpkoro mapcta (c. 15), PumMcbkoi iM-
mepii (c. 28) i mani — axx o OcmaHchkoi (c. 105) i
Pociricpkoi (c. 102-103, 130-131) immepiit.
Ba)xnmuBMM aceKTOM 3MiCTOBHOTO HAalIOBHEHH S
aT/Iacy € yBara Ji0 aJMiHiCTpaTMBHO-TEpUTOpiaslb-
HOTO YCTpPOIO KpaiH, IOYMHAKYM Bif carparin
mep>kaByu AxeMeHifiB (c. 15), sskmit 6ymo mogaHo
3a pisHUMMM J[)KepelaMu: HallXcOM Ha bexicTysn-
CbKill ckeni Ta 3a cnuckoM lepopoTa; mpoBiHIIii
Pumcpkoi immepii (c. 28, 30). Ha xaprax mMoxxHa
IIPOCTEXXUTU TEPUTOPiabHi 3MiHM Ha YKPaiHCHKMX
3eMJ/LAIX BiJj CEpeJHbOBIYHUX KHA3IBCTB 0 KO3allb-
KUX IIOJIKiB, KOPOHHMX KpaiB, iMIIEPCHKUX HaMicC-
HULTB Ta IybepHiit, i o6macHoro ycrporo XX cT.
YuMmano KapT B aTjaci € opuriHaJIbHUMM i Ta-
KJMMU, TEMaTUKY AKUX paHillle BBOKAIU OPYTOPAL-
Hoto. []e 3me6inpIoro kapTy KpM3oBMX IepiofiB
ictopii. [IpoTe BoHM LjiKaBi 71 JOITOMaraloTb OCMMC-
auTH pisHi ictopuyHi nogii. o Takux HajaeXXaTb:
kapTtu [JaBHboi Ipenii B nepmiit nmonosuHi IV cT.
IO H. e. 1 4aciB 3aHemajy, a TaKoXX KapTa Make-
moHil HamepemoaHI PUMCbKOTO 3aBowBaHHs (c. 20,
23), aKe 3a3BUYall B HABYAIbHMX Ta MOIY/ISIPHUX
aTIacax 0OMeXYIOTbCs KIacu4How [periero Ta ya-
camu Ipeko-Ilepcpkux BiitH. Jlo 3rajjaHux Bulle
OPUTiHaJIbBHMX KAapT TAaKOXX MOXXHA BifHECTM TaKi
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KapTu: Kpusn Pumcpkoi immepii III ct. (c. 29), Jla-
TuHCbKOI Ta Hikeiicpkoi immepiit (c. 49), nerpagamnii
OcmaHncpkoi imnepii (c. 134), cBiTOBOI eKOHOMIYHOI
kpusu 1930-x pp. (c. 162-163).

OpuriHaIbHUMM I TaKUMU, 1O HE 4acTO Tpa-
IISIIOTHCS B MOAIOHNX BUIAHHAX, € KapTH JaBHIX
Amepuku ta Adpukn (c. 65), KapTa TepuUTOPpi-
anpHux 3MiH y Jlatuncekin Amepuni XIX-XX cr.
(c. 120), kapTu reomoNiTUYHNX iHTepeciB mepKaB
HanepenopnHi Ilepmoi cBitoBoi BirtHu (c. 140-141),
kapTu Itanii Ta HiMme4unHu B Mi>KBOEHHUI NIepiof,
(c. 166-167), kapTa ronokocTy B YkpaiHi (c. 182,
cTBOpeHa 3a Marepianamu O. Kpyrnosa) Tormo.

Y pospini cepennix BikiB, KpiMm icTopil €Bpomeit-
CBKMX KpaiH, IIMpIle, HDK 3a3BM4Yall, II0Ka3aHo ic-
Topiro kpain Cxopy. Ilo-HOBOMY BUCBiT/IIEHO TeMy
Benukux reorpadiqHux BiIKpuUTTiB: 3eMJIi Ta MOpS,
Aki Ha cepenmuy XVII ct. me He 6ynmu Bifomi unm-
Bi/1i30BaHMM HapO/iaM, 3aTeMHEHI CIpUM KOJTbOPOM.
Cxnapai Temn, sk ot CronitHA BiltHa, TpupuaTu-
niTHA BiliHa, Kosaubka pesonrouid, Ilepma i [Jpyra
cBiTOBI BiltHM, Kopericbka BiliHa IMOKa3aHi B jUHA-
Milli, Ha 1BOX i 6inbire kaprax. Ha octanHix cTopiH-
Kax aT/lacy — KapTM Cy4acHOTo cBiTy (o 2023 p.),
3-TIOMDXK iHIIMX TYT MOXXHa NMOOGAYMTHU OINIAZ BO-
€HHMX KOH(DTIKTIB OCTAaHHIX CIMZIECSTH POKIiB, Biff
BiltHM y B’eTHami, 10 pocilicbko-ykpaiHCbKOI BiltHM.

Ha BigMiHy Off 3aXi/JHOEBpONENICHKUX aT/IACIB, ¥
«Atmaci yunrensa icTopii» BificyTHi TEKCTOBA 4acTH-
Ha 1 XpOHO/IOTiuHi Tabmui, AKi B HAJJIMIIKY MOXXHA
3HAMTU B IiAPy4YHMKaX i Ha JJOBIJKOBUX pecypcax.
[x KOMIeHCYI0Th JTeTeHM 1O KapT, HabaraTo fo-
KJIafHillIi 3a 3aXifiHi aHA/IOTU.

BucHoBKHI
TakuM 4MHOM, IPUKPO BU3HABATH, ase foba PpyH-
JaMeHTa/IbHUX aT/IaciB iCTOPMYHOrO 3MiCTy MUHAE,
i Ha e € 06’exTuBHI mpuunHNU. BapTicTh ApYyKY,
TPUBaIi TEPMiHM MiTOTOBKM [O BUJAHHSI, 00-
MeK€Ha MOXX/IMBICTb ONE€PaTMBHOTO pearyBaHHA
Ha HOBITHI HayKOBi, apX€O/IOTiYyHi JOCTiIKEeHHA
00YMOBJIIOIOTh HepeXif] 0 eIeKTPOHHOTO KOHTEH-
ty. IIpoTe, Ha Hamly AyMKYy, aT/acHe Kaprorpady-
BaHHA §1 HaJaji 3a/MIIaTUMeThCA 3aTpeOyBaHNM
1 MepCIEeKTUBHMM HAIIPAMOM, a iCTOpMYHI KapTu
BifjirpaBaTMMyTh fefasi 6inbIry ponb y s6epexxeH-
Hi Ta MOIyaApKU3salil 3HaHb IIPO MUHYIIE, MIOENHY-
foun reorpadito, icropito Ta cydacHicTp. IcTropnuni
aT/Iacu — Iie cioci6 mo6aynTu, AK BUIIAAB CBIiT
Y MUHYJIOMY, Kpallle 3pO3yMiT CbOTOIEHHA 1 Biji-
HOBifja/IbHillle AUBUTHCS B MailOy THE. Ix BapTO 4ac
Bifl 4acy mepeBujaBaTy K IIEBHOTO JOPOTOBKa3y
3a/1/1 CTBOPEHHA HaBYa/IbHUX iCTOPMYHMKX aT/IACIiB.

HoBusHna gocmimkeHHsa

«ATnac y4urensa ictopii» — 1ie mepiue B YKpaiHi
BUJAHHS, [j¢ IIPEACTAaB/IEHO IIOAil CBITOBOI icTOPpil
Ha piBHi BUIIIOMY 3a IIKi/IbHMIL. AT/Iac He INILe JO-
IIOMOYKE OCBITAHAM B OIIaHYBaHHI iCTOPMYHOI Ha-
YK, a i1 iICUTIOBATYIME POJIb BUNUTEA, 306araTuTh
YPOKM Ta 3pOO6UTBH iCTOPiI0 6i/IbII 3pO3yMiNo0 iist
3100yBauiB 3HaHb. 3aNPOIIOHOBaHMII popMar aTa-
Cy, Ha OYMKY YIOPAJHMKIB, AKHAMIKpallle TOENHYE
J10r0 OCHOBHI 3ajjayi: IeJaroriyly, CaMOOCBIiTHIO i
aHaniTnuny. ToxX TBOPUTBHCA HAOYHA IIPOCTOPOBA
Ta 9acoBa KapTHHA, 110 YaCTO € ACKPABILIO0 i 3po-
3YMIJTILIO0, HIDK HaMKpaluil TEKCT.
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“Teacher’s Atlas of History” — a Modern Look at Historical Mapping
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Atlases supports the educational process, scientific research, and broadens cultural horizons. The creation of
thematic atlases, in particular historical ones, is receiving especial attention. They provide an understanding of a
certain topic in a spatial and temporal context. They help to see history not only as a chronology of events, but
as a living, changing picture of the world. Such atlases form a holistic view of the events of the past, stimulate
interest in history and geography. Historical mapping is becoming particularly relevant in Ukraine, in the context
of the awakening of national consciousness, the preservation of cultural heritage and collective memory, and the
rethinking of historical processes. The purpose of the study is to analyze the general trends in historical mapping
using the example of Ukrainian and Western European atlases. A new work is also presented — “Teacher’s Atlas
of History” — a summary of thirty years of experience in historical mapping at the State Scientific and Production
Enterprise “Kartographiia.” The connection of Ukrainian historical cartography with the Western European tradition,
development trends, and classification of historical maps are considered. In the opinion of the compilers the
main task of historical cartography is substantiated — coverage of political and military history. “Teacher’s Atlas
of History” is the first publication in Ukraine, which presents the events of world history at a level higher than
school. The atlas will not only help educators in mastering historical science, but will also strengthen the role
of the teacher. In the opinion of the compilers the proposed format of the atlas, best combines its main tasks:
pedagogical, self-educational and analytical. Forms of using the atlas are proposed.

Keywords: atlas mapping; historical mapping; historical map; classification of historical maps; teacher’s atlas of
history.
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NibBiBCbKi HayKOBi reorpadivni wxonu:

Bif} BUTOKiB i CTAaHOBNEHHA A0 iHCTUTYLiani3awil

YAK 911.9(091):94(477.83-25)(045)

ITpo6nemaTnka BOCIPKeHHA HAYKOBMX ILIKI/ IOCifae BaXk1uBe Miclie B ictopii reorpadiunoi Haykn. BusHa-
4eHo, 1o y JIbBiBCcbkOMy yHiBepcmTeTi (hopMyBaHHA HAayKOBUX reorpadivyHMX LIKiM Bimbymoca y Apyriit
nonosyHi XX cr. IIpoaHanizoBaHO HAaIpallOBaHHSA BYCHMX 3 JOCTIKeHHA QYHKIIOHYBaHHA HayKOBUX Ie0-
rpadiYHuX WKiN y cBiTi Ta YkpaiHi. POSKpUTO BUTOKM CTaHOBJIEHHS Ta OCOOMMBOCTI IIOYaTKOBUX €TAIlB
(bYHKLIOHYBaHHA HAayKOBUX reorpadiunux mkin JIbBiBcbKoro yHiBepcureTy: KapTorpadiuHoi; KOMIIEK-
CHOI TepuUTOpianbHOI OpraHisarii CycIilbCTBa; perioHanbHOI, eKOIOTiYHOI Ta iH)KeHepHOI reoMopororii;
TeHeTMYHOr0 IPYHTO3HABCTBA; MaHAMmA(THUX Hoctimxerb. OOIpyHTOBaHO, 110 JIbBIBCbKI HAyKOBI reorpa-
¢biuHi MIKOMN € ranmy3eBUMM. Y3arajabHeHO ponb JifepiB-sacHoBHMKIB (I1. Bamenko, K. Iepenuyx, I1. Ilucs,
C. IIo3HSAK) y CTAaHOBJIEHHI Ta PO3BUTKY HAayKOBMX reorpadpiyHyX IIKiJI, 0O3HAUYEHO JIifepiB-NOCIiJOBHUKIB,
[IPOAHa/Ti30BaHO TOJIOBHI HAIIPAIlIOBAHHA ILIKII 4Yepe3 BUAAHHSA MOHOrpadiil, MpoBefeHHs HAYKOBUX KOH-

¢epentiit.

Kniouoei cnosa: zeozpagpiuna naykosa wikona, JIvsiscokuii ynisepcumem, ceoepadis, Ykpaina, xapmozpagiu-
HA HAYKO0BA WIKO/A, 2ATTY3e6i ee02pagiuHi HAYK08I UIKONIU, 2e02paitHi HAYKOB] HANPAMU.

AKTyanpbHICTh TeMM JOCTi)KEeHHA

Cepeq 3arajIbHOHayKOBMX HaIpsAMiB icTopii reorpa-
¢iuHOI HayKM IPOBiZHE MicCle HAaleXNUTh IpobIeMa-
i HaykoBux 1wkin (HII). Came 3 HIII B reorpadii
3a3BMYail [1I0B’A3aHi HaIBUOATHIIII focATHEeHHA. [To-
CIIiJPKEHHSA CTAHY Ta IePCIEKTUB PO3BUTKY YKpPaiH-
cbKol reorpadiuyHOl HayKM CIPSIMOBYE JJOCiTHUKIB
Io Tanysi icropii Hayky. BuBUeHHA HayKOBUX CIIiB-
TOBapUCTB B YKpaiHChKiit reorpadii He Mae TpuBa-
noi Tpapguuii. HaykoBe CIIIBTOBapUCTBO € CKJIAJJHO
OPraHi30BAHOI CHCTEMOIO, BCEPEMHI AKOI MOXKHA

BUJIATY Oe3/1iu elleMeHTiB, cepef; SIKMX 4YilbHe Mic-
ue Hanexutb HII. HaiirpynToBHili mpani 3 Xapak-
tepuctuku HIII pospo6reni y Teopii Ta MeTopmi
HayKO3HAaBCTBAa. B yKpalHCBKiil pajIiHCDKill reorpa-
&ii, mounHaroun Bif cepenyun XX CT., BifIIOBiTHO
70 imeonmoriyHuMX HAaCTAaHOB, TOJIOBHE MicClle Haje-
JKUTb KOJIEKTVBHOMY XapaKTepy JOCTiJHULIbKOI Mi-
ANBHOCTI, 0 YHEMOX/INBIIOBaNO0 BupainenHa HII
[1]. CporopHi icHye Benuka nmotpeba y ZocimKeHHi
HIII B reorpadii, o mos’si3aHo 3i crerydikoro reo-
rpadivHol HayKy, siKa HOCTIIPKYE CKIafHI 00’ eKTH,

LintyBaHHa:
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I. 1. Pogenuax, B. I Binantok, JI. I. Komux, 1. I Iyosensx
NbBIBCbKI HAYKOBI TEOrPA®IYHI LWKOJIN: BIJ BUTOKIB | CTAHOBJIEHHA O IHCTUTYLIANI3ALIT

110 BMMArarmTb CIIJIBHUX Jiil YMCIEHHUX HAayKOB-
11iB, 06’€IHAHNX CIIIBHICTI0 HAYKOBUX IIiIXOAIiB J1O
PO3B’sI3aHH: IPOO/IEM CbOTOfICHHS.

CraH BUBYEHHSA NUTaHHA, OCHOBHi rlpau;i

Y reorpacii npo6nema ¢pynkuionysanus HIII fo-
CILJIKYETbCA Y KOHTEKCTI iCTOpPil pO3SBUTKY Ha-
yKoBuX reorpadiunux imeit. Hanpukian, aHanis
CTAaHOB/IEHHA 1 TpaHcdopMalii HayKOBMX ifei
cepegunn XX CT. 3 HOIIAAY HiATBHOCTI HAYyKOBUX
nifepiB Ta (QYHKLiIOHYBaHHS aHITIO-aMepUKaH-
CbKOI cycminbHO-reorpadivHol HayKy 3AiiCHIIN
R.Johnston, J. Sidaway (1979 p.). Bsaemonito mix
reorpadiuHNMM JOCTIKEHHAMY, JOMiHYIOUNMNI
reorpadiuHuMu ifesmu ta pisHuMu pinocodpcbku-
MM IKojaamMy (IIO3UTHUBI3M, IIparMaTusM, (byHKui—
OHAJIi3M, €K3JCTEeHI[iaJi3M TOIIO) y3arajlbHVIN
M. Harvey, B. Holly (1981 p.). Cy4acHi HaykoBi
imei 71 gucnuminapui TpeHan B reorpadii CIIA
Ta @panuii, ponb y4eHNX-NiflepiB y IXHBOMY pO3-
BUTKY IpoaHasisysas J. Jiwan (2018 p.), Himeuun-
Hu — T.Bansal (2018 p.). CyvacHi gocmimxeHHs
HIIT HoBoOi exoHOMi4HOI reorpadii, ypbaniamy Ta
eBOJTIOLIITHOI 11 iHCTUTYILiIHOI reorpadii, aHami3
CIIIJTBHOCTEN Ta PO30IKHOCTEN IXHBOI METOO/OT]
BukoHas P. McCann (2021 p.). Kputnunnii ananis
HayKOBOI reorpadiqHoi fyMKM 3 HO3MIil ZOMiHYIO-
YyX IapagurM i HanpanoBadb yyenux i HII, mro ix
po3BuBaoTh, BuKoHas T. Cresswell (2024 p.).

B VkpaiHi TeopernyHi 3acaiy QpyHKLiOHYBaHHS
HIII o6rpyuroBani y npansax [I. 3ep6ino, T. Hax-
ByHNYHOI, B. Tkauenko, A. ®ypmana, 10. Xpamo-
Ba Ta iH. B ykpaiHcbkiit reorpadii mpobnemarnka
¢yukuionyBannsa HIII nepeBa>kxHO pO3KPUBAETHCA
y pos3pisi icTopii po3sButky reorpadiunoi Haykn
3arajioM 4m ictopii ykpaincbkoi reorpagiuHoi Ha-
YKM 30KpeMa: HanpaioBanua M. Biax, f. XKyman-
cpkoro, O.3acrasenpkoi, 10. Kanpubn, 10. Kuce-
nboBa, I. Kosanbuyka, H. Konan, P. Jlosuncpkoro,
A. Monouxka, B. Haripsaoi, JI. Hemens, . Omniitnnka,
M. IlicTyHa, I. PoBeHuaka, B. Pypenka, JI. Pynenxa,
P. Coccn, O. TomuieBa, O. lIa6mis, B. IlleBuenka,
C. llleBuyxka, II. IlITojiKa Ta iHMINX y4EeHUX.

BceocskHO crana nmpansa Haykouis . Omiii-
Huka 1a C.lleBuyka, IpucBsAYeHa [JOCTiIPKEHHIO
yKpaiHChKUX cyciinbHo-reorpadiunux HIII, ixaboi
iepapxiuHOl CTPYKTypH i3 cucreModopMyodnmu
€/IEMEHTaMM JIifiepa Ta JOCTHULBKOL IIPOrpaMu, Me-
XaHi3MiB iXHbOTO (YHKIIOHYBaHHA B reorpadii [2].

[Ipo6nemu cTaHOB/IEHHA Ta pO3BUTKY JIbBiB-
cpkux reorpadivanx HIII gepes moctyn okpemnx
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HIII un popMyBaHHA HOBUX HAIPAMIB HOCTi/KeH-
Hs, aHA/3 [iANbHOCTI BYEHUX-NifepiB, PyHKLIO-
HyBaHHA Kadep i HayKOBO-TOCTIJHUIIBKUX OCe-
PenKiB, YIpoBaJPKeHHsA HAayKOBMX HalpaljloBaHb
B OCBITHIll nponec focnigKysan: M. AHpiaHOB,
I'. bastpak, B. binaniok, M. binernpxkuit, O. boniniko,
B. bpycak, O.bypanuk, II. Bamenko, O.Bicb-
Ttak, M. Bnax, K.Iepenuyk, Il lopimunii, 3.TIo-
cTIoOK, L. Tynsensx, I. lenucux, JI. [Iyb6ic, I. 3inbbep,
€. IBanos, M. Kapabinok, M. Kit, II. Knumo-
Bud, I. KoBanbuyk, JI. Kocris, JI. Kotuk, f. Kpas-
uyyk, C.Kykypynsa, P.Jlosuncpknii, B.JIyrosuii,
M. Manbcbka, . Mapunsxk, A. MenbHuk, I. Minnep,
C. Mixeni, b. Myxa, L. ITanpsxk, 3. Ilanbkis, L. I1a-
nimt, B. Iletnin, C.Ilosuak, O. Tomeniok, O. @e-
nipxo, IT. Iucs, O. lla6miit Ta in. ¥ «Encyclopedia.
JIpBiBCPKMIT HALiOHAJBHUI YHiBEpCUTET iMeHi
IBana ®@panka» (2011, 2014 p.) [3] nogano cepiro
cTaTell, AKi pO3KpMBaKTbh HayKOBY AisAnbHicTs HIII,
Kadesp, HayKOBO-JOCIIAHNX 1abopaTopiit, IpoBif-
HJX HAayKOBIIiB reorpadiqnoro ¢akynbrery.

ITpuKkpo KOHCTATyBaTH, ajie MepeBa)kHa Oi/lb-
IIiCTh HaBeJJeHNX HAyKOBUX ITyOrmiKamiit, 6ymydn
IPYHTOBHMMM 3a 3MICTOM JOC/IJPKEHHs, MAlOTh
BY3bKOTa/Iy3e€BUil 4 I€PCOHA/II30BAHMIT MifXif,
a TOMY He pO3KPMBAKTh 3arajJbHMUII KOHTEKCT
BUHUKHEHH:A 1 cTaHOBNIeHH: reorpadivamx HII
JIbBIBCBKOTO YHiBEDCHUTETY, IXHi HayKOBO-OpraHi-
3aliliHy €JHICTD 1 CIiBAiANbHICTD.

OTXe, MeTOIO Iji€l cTATTI €: IIpoaHaisyBaTu
BUTOKU IOCTaHH:A Ta popmysanHsa HIII Ha reorpa-
diuHOMY akynbreTi JIbBiBCBKOTO yHiBEpCUTETY,
3HAKOBICTb i BATOMICTb IXHBOI iIHCTUTYIiOHa/Ti3aLIi1
Ha HallilOHa/IbHOMY piBHi, IIaCiOHAPHICTh HAYKOBUX
NifepiB-3aCHOBHUKIB.

Buxknag ocHOBHOrO Martepiany
3 OOIPYHTYBaHHAM HaYKOBNX Pe3y/IbTaTiB

[Mousrrs HIII oxomoe BUCBiT/IEHHS i1 0COOMMBO-
CTel Ta BimMiHHOCTeN Bif iHmmx mkin. HII — 1e
CUCTEMA OPUTiHAIIPHMX HAyKOBUX i€l Ta IXHiX yTi-
JIEHb Y HAyKOBVX IIPMHIMIIAX, KOHUEIiAX I TeOpisX,
a TAaKOXX Y KOHCTPYKTMBHUX PO3pOOKax rpymnorw (Ko-
JIEKTUBOM, na60paTopieIo, HayKOBMM IHCTUTYTOM
TOIIO) BYEHNX, IIEPEBAKHO OFHOAYMIIiB, Ha YOI
3 Bifomoro ocobucrictio. i pucy BracTuBsi 1bBiB-
cokuM HIII reorpadii Ta reorpagiunomy ¢axynbre-
Ty YHiIBEpCUTETY, AKMIT CTaB HAYKOBUM AIPOM LIKiJI.

[Tpo6nemaruka HIII HemocTaTHDO MpencTaBye-
Ha B YKpalHCbKiil reorpacdiuHiit Hayni. € pisHi mig-
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xonu o Kmacudikanii cygacHux pocmimxens HIIL
OpuH 3 HUX — MOAUT JOCTIIKeHb Ha rajaysesi Ta
cTyniroBaHHA nepconanmictuynux HII B ykpain-
cbKiit reorpadii. [TpukaoM mepuoro maxony €
npupogHNYo-reorpadiyHi Ta CycmizpHO-reorpa-
¢iuni HIII. Y nepmomy migxoxni BupisHAOTbCA, Ha-
IPUK/IaJ, TaHAmAdTO3HABYO-reorpadiuHi MKomm.
Ilepen posrnAnoM raays3eBUX i MepCOHATICTUYHNIX
HIII nmpoananisyeMo pO3BUTOK YKPaiHCbKOI KapTo-
rpadivHOi WKOIN.

Kapmoepagiuna wikona

o >xopHoi 3 ramyseBux HIIl BoHa He HaNIeXNUTD,
a Mae 3arajibHoreorpadivHoO-MbKMCIMIUTIHAPHNIA
Ta iHTerpaTMBHMIT XapakTep. Bucokonpodeciitna
reorpadiyHa migroroBka kaprorpadis, 3aBIKK
AKUM 3TOJOM YTBOpM/IAcsA YKpalHChKa KapTorpa-
¢iuna HIII, cnpuumamia reorpadivyny opieHTa-
1[il0 TOCTi/I>KeHb, 1[0 € BU3HAYAaJIbHOK O3HAKOIO
came wniel mkomu [5]. IIpobnemaruky gocmiKeHb
BUHMKHEHHSA Ta PO3BUTKY YKPaiHChKOI KapTorpa-
¢divnoi HII suswanu JI. Pynenko, I. [Tapxomenko,
T. Kosauenko Ta id. [5], A. Monouxo, B. IlleBueHKO
[6], P. Cocca [7].

XPpOHOJIOTiYHO MePIINM y TIOBOEHHUN Yac COIli-
a/JIbHO-eKOHOMIYHMII HampsM KaprorpadysaH-
Hs PO3BMBAETBHCA Ha reorpadivHomy akymbreri
JIbBiBCPKOTO [EP)XaBHOTO YHIBEPCUTETY iMeHi
IBana ®panka y gp. non. 1940-x pp. 3acHOBHUK
HampsAMy — f. reorp. H. I1. Bamenko. PosBuTok Ha-
IpsAMY IPOJOBXXYBaIN i MPOJOBXYIOTD J. T€OTP. H.
O. IlTa6miit, I. PoBenuax Ta in. ®opMyBaHH:A KapTo-
rpac¢iuHoi mkomn y Knesi nos’ssane y 1960-x pp. 3
OBOMa OCepefKaMyl — YHiBEpCUTETCHKMM Ta aKa-
OEeMidHVM. YHiBEpCUTETCBKUII OCEPENOK OYOII0-
BaB mpod. A. XapueHko, 3aBifyBau kadenpu re-
ofiesii i kaprorpadii y 1954-1980 pp. [6]. Y 1964 p.
B AkajeMii Hayk (3aBimyBau Bigminy kaprorpadii
1979-1986 pp. 1. reorp. H. A. 30/I0BCbKMIt) CHiTBHO
3 KuiBcbkuM yHiBepcureroM imeHi Tapaca Illes-
YeHKa opraHizoBaHo JIabopaTopilo KOMIIIEKCHO-
ro kaprorpadyBaHH:, Ha YO/ fAKOI cTazna BijoMa
kaptorpad M. Koponbosa. Jlaboparopiero Bupa-
HO «AT/IaCc IPMPOJHBIX YCIOBUI ¥ €CT€CTBEHHBIX
pecypcoB VYkpamuckoit CCP» (1978 p.), saxuit
BBa)XaBcA nepmmnM TomoMm HamionanpHoro aria-
cy Ykpainu. 3rogom naboparopis crana Bigmginom
kaprorpacgii [ncturyty reorpadii HAH Ykpainn.
Came B meit nepioxn (1964-1978 pp.) CTBOPIOIOTD-
CsA OpraHisalli/iHi Ta HayKOBO-METOAMYHI 3acaju
¢dopmysannsa ykpaincbkoi HIII xaprorpadii, cra-

1(133)'2026

YKPATHCbKMI TEOTPA®IYHUI XKYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

HOBJIEHH AKOI IpuIlajae Ha nepiog 1980-1990 pp.
(nimep — m.reorp. H. JI. Pynenko) [7, c¢. 116]. Ha-
YKOBO-METOAMYHUI OCEPENOK 3 TEMAaTUIHOIO
KaprorpadyBaHHs yTBOpUBCs y XapKoBi (fp. moI.
XX — mowarox XXI c1.): y 1956 p. xadenpy oi-
3uuHOl reorpadii meperBopeHo Ha Kadenpy 3a-
rajpHOl ¢isnuHol reorpadii Ta xaprorpadii (3a-
BifyBau Kadenpu . reorp. H. L. JleBUIbKuii, mics
HBOTO — JI0T0 y4eHMu fi. reorp. H. B. [lepecappko).
Kadenporto mposeseno Bnpogosxk 1993-2024 pp.
30 M>KHapOJHMX HAayKOBO-METOAMYHMX 1 KapTo-
rpadiunux ceminapiB. YeTBepTnit ocepenok (yHi-
BepcuteTchkuit) chopmysascs y Uepniisx. Voro
OYOJII0BaB [. reorp. H. f. JKymancpkuil.

Kpim gotuppox chopmoBaHMX OcepenKiB Kap-
torpacgiunoi HIII, Tpu nepebysatots y cTagii ¢pop-
myBaHHA: JIynpknit (BonmmHcbKnit HaioHambHMIT
yniBepcuret imeni Jleci Ykpainku, ®@. 3ysyk); [JHi-
npoBcbKuii (JIHIMpoBChbKMIT HAaLliOHATBHNMIL YHIBEp-
cutet iMeHi Onecs [onuapa, JI. 3enencoka); Kpum-
cokuit (TaBpilicbkuil HallioHa/IbHMIT YHiBEpCUTET
imeni B. I. BepHapcpkoro).

HajiBaromimuMm pocsarHeHHsM Kaprtorpadiy-
Hoi HIII Vkpaium € Bupanna 2007 p. «Hamionans-
HOTO aTiacy YKpaiHm» (TOJOBHMII pegakTop —
m.reorp. H., akaj. HAH VYkpainn JI. Pygenko).
Arnac pospo6neno B IncTuryTi reorpadii HAH
Ykpainu, Biggin xaprorpadii sikoro g. reorp. H.
P. Cocca BBakae «rojloBHMM BUPA3HMKOM ifleil Ha-
nionanpHoi HII xaptorpadii» [7, ¢. 129]. Akape-
MiyHa KapTorpadivyHa IIK0/Ia Biflirpae BU3HAYIbHY
POJb y HiATOTOBLI YKPAalHChbKUX HAYKOBLiB-KapTO-
rpadiB, AKi IpaLOIOTh B Pi3HNX yCTaHOBAX.

MTomo pocnimkenp ramysesux HIII, To opgHiero 3
nepux € npaysa O. [Mlabnia «/IpBiBCbKa CycIinb-
Ho-reorpadivyna mKona» [4], e aBTOp BUPi3HsE
Tpu nepiogu ¢yHkuionysanusa HIII. YsaranbHio-
BasbHUII XxapakTep Mae npans C. Illebuyka 3 npo-
6nemarvuky BusdenHsa HIII B ykpaiHChKiil cycminb-
Hilt reorpadii [8].

[Tpuknagom papyroro (IepcoHamiCTUYHOTO)
nigxony € pocnimxkeHHsa O. fdpomenko HII
akaj. M. [Tamamapuyka; I. PoBeH9aKoM OCTTiI>KEHO
HIII yxpaincbkoro reorpada i kaprorpaga B. Ky-
6iftoBuya.

IcHytoTh PpisHi mormagu mopo kmacueikanii
nbBiBcbkux HIII reorpadii. 3Bakaroum Ha icTo-
pUYHMIT JOCBix po3BUTKY reorpadii y JIpbBiBcbKO-
MYy YHiBE€pPCUTETI, B CTATTi 3aCTOCOBAHO IHCTUTY-
mionamisosauuit mipxing [3, T. II, c.188-190], 3a
AKUM BU3HaueHOo yotupu nbBiBcbki HIII reorpadii:
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ITanac Bamenko
(1908-1984)

KOMIUIEKCHOI TepUTOpiabHOI OpraHisalil CycIinb-
CTBa; perioHaznbHOI, €KOJIOriYHOI Ta iH)XEeHEepHOI
reomopdoriorii; maHAmaPTHUX JOCTIKEHb; reHe-
TUYHOIO IPYHTO3HABCTBA.

Hayxosa wikona xomnnexcHor
mepumopianvHoi opeanizauii cycninvcmaea

Anppom nbBiBebkoi HIII koMIIIeKCHOI TepUTOPiaib-
Hoi opranisanii cycninbcrBa (KTOC) € xadenpa
eKOHOMIYHOI i conianbHOI reorpadii imeHi mpode-
copa Onera [lla6mis (y 1990-2023 pp. — ekoHo-
MivHOi i conianpHoi reorpadii, fo 1990 p. — exo-
HoMiuHOI reorpadii). 3apomxenna HIII npumanae
Ha KiH. 1940-x pp. /linepom HIII 6yB ii 3acHOBHUK,
m. reorp. H. Ilanac BameHnko, Akuit 3aBifyBaB Ka-
¢denporo exonomiuHoi reorpadii (1945-1984 pp.)
i 3MiJICHIOBAB JOCTIIPKEHHA Yy TaKMX HalpAMax:
TeopisA i METOROJIOrisA KOMIIZIEKCHOI TEPUTOpiab-
HOI opraHisarii BUpOOHUIITBA, PO3MIllleHHS Tay-
3ell i MiXKramy3eBUX KOMIIJIEKCIB 3axiJlHOTO periony
Ykpainu (puc. 3), reorpadist HaceneHHs 1 moCeTeHb
IIbOTO PeTiOHy, KOMIIIEKCHE aTlacHe KapTorpady-
BaHHA Ta iH. [4].

[Ticna II. Bamenxka nigepom HIII KTOC cras
(1984-2023 pp.) m.reorp. H. Oner Illa6niii, axuit y
1990-2022 pp. 3aBizyBaB kaeapoio eKOHOMIUHOI
i comianpHOI reorpadii. Haykosy gisnbaicTs mpO-
BaJlB y TAKMX HAIIpAMax: Teopid i MeToponorisa
reorpa¢ivyHOl HayKy, MaTeMaTHYHi METOAM CYCIIi/Ib-
HO-TeorpaivHIX JOCIIPKeHb, icTOpisA yKpalHCHKOTO
3eMJ/Ie3HaHH, aT/IaCHe KapTorpadyBaHH: Ta iH.

Y HIIN nigroroBanHo mnoHap 20 JOKTOpiB Ta
Maike 80 KaHQMIATIB HAyK y Taaysi eKOHOMid-
HOI i comianpHOI reorpadii, YacTKOBO — pO3Mi-
LIEHHA NPOAYKTUBHUX CUJI Ta EKOHOMIKM pailOHiB
[9, c. 27-28]. Cporopni HIII oxomnioe cycminb-
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Oner ITa6miit
(1935-2023)

Ho-reorpa¢ivyHi HaB4YaAbHI Ta HAYKOBO-IOCTifHI
YCTAaHOBM i MiZPO3JAiIN 3aKaaziB BUILLOI OCBITU 11
aKaJeMiYHNX YCTAaHOB 3aXiJTHOTO Periony YKpaiHu.
Kpim xadenpn ekoHOMiI4HOI i conianbHOI reorpadii,
e TakoX Kadenpa reorpacdii Ykpaiuu (1. reorp. H.
M. Juictpsancbkuii, P.Jlosuncbknit); daxymbrer
MbkHapogHux BigHOCKH (f. reorp. H. C. IlucapeHko,
ZI. eKOH. H. M. Manbchkuii); IHCTUTYyT perionampamx
pocnimxenb HAH Ykpainu (5. exon. H. B. KpaBuis,
M. Makcumuyk, JI. lllepuyk, C.IHlynspi); Tepno-
MIiIbCBKMI HaLliOHA/IbHMIA I1eJaroriuHuil yHiBep-
curet imeHni Bomopgmmupa IHarioka (gm.reorp. H.
JI. 3acTaBenbka), YMaHCbKUII HAaI[iOHAJIbHUI YHi-
BepcureT (z. reorp. H. 0. Kucenpos), /IpBiBChbKMIt
Iep>KaBHUIT YHiBepcuTeT (isVuHOI KyIbTypu iMeHi
IBana bobepcokoro (1. ekon. H. A. Tonon), YuiBep-
curet Mapii Kiopi-Cxnogoscokoi (M. JI106iH, [Tomrb-
ma; & ra6. B. [TaaTmeit).

Y mexax HII KTOC possuBaoTbcs Taki Ha-
YKOBI HAIIpAMM: TE€OpPisd, METOJOJIOriA, METOAMKA
cycninpHOl reorpadii; kaprorpadiune Mopenio-
BaHHA; BMBYEHHA TI'eONPOCTOPOBOI OpraHisamii
BUPOOHMYOI ramysi Ta cdepu MOCIyr y KOHTEKCTi
puHKOBOI TpaHCcopMalii yKpaiHCHKOTO CYCIi/Ib-
cTBa i reorpadivHOro MONIOKEeHHs 3axifHoro peri-
OHY YKpaiHu; JOCIiIPKeHHA NeNpeCUBHIX PETiOHiB;
BUBYEHHS IIPUPOJHOrO, feMorpadidHoro, Bupoo-
HIYOTO Ta iHTENIEeKTya/JbHOIO IOTeHLiany 3axin-
HOTO perioHy YkpaiHu, MOmTHKO-Teorpadivnoi
opraHisariii periony Ta IOJiTMYHOI AKTUBHOCTI Ha-
Ce/leHHA; BilicbKoBa reorpadis; cycminpHO-reorpa-
¢iuHe Kpae- Ta KpaiHO3HABCTBO; TeOINI0OATiCTIKA
(cBiTO3HABCTBO); reorpadisa KynpTypu; reorpadisa
Hace/IeHHA Ta iH.

Tonosui Hanpaurosanua HIII KTOC: Teopis
KOMIIJIEKCHOTO i 30a/IaHCOBAHOTO TEPUTOPiaIbHOTO
po3Butky (II. Bamenxo, @. 3acraBumit, O. [Mab6iit);
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Puc. 3. [Tanac Bamenko
«[IpuponHi pecypcu 3axigHnux
parioHiB YPCP»,

1959 p.

[EOPADIARRYNBIYRH
npoGeMHImeopii

memonononiil

MajmemofHKkH A0CAIMKeHHS

Puc. 6. Ipan PoBenuak
«Teorpadist KymbTypu: mpobaemn
Teopii, METOJO/IOT] Ta METOAVIKA

TOCIiXeHHs», 2008 p.

CUCTeMa 3aKOHIB i 3aKOHOMipHOCTEN Te0IpOCTOPO-
Boi opraHnisanii cycminberBa (O. [Ilabmiit); Hu3Ka
HiIpyYHNKIB i HaBYa/IPHUX MOCIOHMKIB 3 rpudom
MinocsitTu VYKpainm, fedKi 3 HUX HepeKnafeHi
inosemHuMu MoBamu (m.reorp.H. @.3acTaBHMIL
(puc. 4), O.1lla6mii1, JI. lleBuyk); cepis HaBYaIb-
HO-JJ0BiKOBUX aTnaciB o6macHux perionis (O. la-
6miit, I. PoBenvax). 2012 p. BUIIIOB ApyKoM «JIbBiB.
Kommekcumit atmac» (Bigm. pex. O. Ila6miit)
(puc. 7), y 2013 p. i 2025 p. «Atrnac icTopii ykpa-
THCBKOI Jep>kaBHOCTI» (cmiB. ron. pegkon. 1. Po-
BeHyak). O.Illa6mniit B3sAB y4acTb y MiATOTOBIH
«HanijonanpHoro atmacy Ykpaiam» (2007 p.), mig-
TOTYBaB HOBATOPCHbKi MOHOTpadivHi moCTimKeHHA
«CycminpHa reorpadis: Teopid, icropis, ykpaino-
3HaB4i cTypil» (2001 p.) (puc. 5), «CycminbHa reo-
rpadis» y mectu Tomax (2015-2022 pp.) (puc. 8),
3arovaTkyBas (2001 p.) i 6yB aBTOpOM-yIOpsARHNU-
KOM cepii HayKoBUX BupaHb «IlocTaTi ykpaiHCcbKO-
ro 3eMJIe3HaHHA», Ae Bunnuio 14 xaur. I. PoBeH-
Jak y 2008 p. omy6ikyBaB mioHepHY MOHOrpadito
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Puc. 7. «JIbBiB.
Kommnekcumit atmac»,
2012 p.
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ONET WABAIR

l‘EO[‘PA?.?«Iﬂ

Puc. 5. Oner Ila6miit
«CycminpHa reorpadis: Teopis,
icTOpis, yKpaiHO3HaBYi CTyHii»,

2001 p.

OAET MABAIA

CYCITIALHA

TEOTPADIS

Puc. 8. Oner Ila6miit
«CycminbHa reorpadis»
B 6 TOMaX,
2015-2022 p.

«Teorpadis xynprypu: mpobnemu Teopii, METOROTIO-
rii Ta METOJUKM NOCTiIKeHHsD» (puc. 6).

BueHi mIKOMM € HayKOBMMM KOHCY/IbTaHTaMI,
0epyTh y4acTb y po3poO/IeHHi MPOEKTIB i cxeM
PaliOHHUX PO3IIaHYyBaHb, I'€HEepaZbHUX IIJIaHIiB
BENIMKUX 1 CepefIHiX MICT, IPOCTOPOBOIO PO3BUTKY
TEePUTOPiaJIbHUX TPOMaZ,.

Hayxoea wkona pezionanvHoi,
eK07102i4HOI ma iHxceHepHOl eeomopdonoeii

3acHOBHMKOM (Ha modarky 1950-x pp., reorpa-
¢iunoi HIII perionanbHoi, exonmoriyHoi Ta iH-
xeHepHoi reomopdoororii (PEII') 6yB g.reorp. H.
Ilerpo Iucp — migep mxkomu y 1950-1971 pp.
Y 1947-1950 pp. yuenuit 3aBinyBaB Kadenporo
perionanbHol ¢isnunoi reorpacdii, a y 1950-
1971 pp. — reomopdororii (Big 2000 p. kadenpa
reomopdororii i naneoreorpadii). IT. lucp pos-
NOYaB KOMIUIEKCHi perioHanbpHi reomopdosnoriuni
pocnimxenHsa Ykpaincbkux Kapmar, Iloginns i ITo-
nicest (puc. 11) [9, c. 28-29].
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ITerpo Iucp
(1914-1971)

ITornmu6bunu perioHanbHi reomopdonoriuni
OOCHNifKeHHA BYEHOIrO JOro Yy4Hi, 30Kpe-
ma npod. Sdpocnmae Kpasuyk. Bin 3aBigyBas
kadenporo reomopdororii y 1976-1987 Ta y
2000-2021 pp. Big 2021 p. 3aBigyBau xadenpu —
n. reorp. H. JI. [ly6ic. 3 iHiniaTuBM BUeHOTO 3ampo-
Ba/PKEHO cepio MoHorpadiuyHux Brganb «Penbed
Ykpaiun» (puc. 12) Ta HayKOBUIl IepiogMIHUI
36ipHuK mparp «IIpobmemu reomopdororii i ma-
neoreorpadii Ykpaincpkux Kapmnar ta mpuiernmmx
tepuropii» (2017), mo ctaB ¢paxoBUM BUAAHHAM
Ykpaiuu (kareropis b) (puc. 13).

Y 1980-1990-x pp. y mexax HIII chpopmyBas-
cs exosoriunmii Hampsam. Vloro samoyaTrkoBaHO
i posBunyTO [1.reorp. H. IBanom KoBanpuykom,
AKMit 3aBigyBaB Kadenpoio reomopdoorii y
1987-1990 pp. Buennit ynepuie po3po6bus teope-
TUKO-METOJIOJIOTiuHi 3acafu ekosoro-reomopgo-
JIOTIYHUX HOCTIMKeHb, SKi CTaay OCHOBOIO /IS
IOJa/IbIIMX HAYKOBMX NPallb IbOTO HAINPAMY.

Puc. 11. ITerpo Luch
«Teomopornoria YPCP»,
1962 p.
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SApocnas KpaBuyk
(1937-2023)

Hocnimxenna Haykosnis HII PEIT' maroTs Ak
(yHIaMeHTaIbHMIL, TaK i IPUKIAJHNUI XapaKTep.
BoHu cIipsAMOBaHi Ha BUBYEHHS Ta OL[iHKY penbedy
pi3HOTO reHe3Nucy, mpoueciB penbedOoyTBOPEHHS,
IXHBOTO BIIMBY Ha I€OEKOIOTiYHMII CTaH JOBKisI-
7151, OOIPYHTYBaHHS CUCTEMM 3aXOfiB 10O 36epe-
JKEHHA Ta OXOPOHU IIaM AITOK HEeXUBOI MPUPOAM,
pO3po6IeHHA MPOEKTIB opraHizamnii Ta QyHKIio-
HyBaHH:A HalliOHa/JIbHUX IIPUPOJHMX MApKiB i Mpnu-
POJHIX 3aIIOBiJHUKIB, a TAKO)K CTBOPEHHA MepexXi
reonapkis B YKpaiHi.

Big 1990 p. mpu HIII pie HayKoBO-JOCHif-
Ha saboparopifa iH)XeHepHO-TeoMopdomoriu-
HUX pgocnimkenp (Big 2000 p. — maboparopis
iHXeHepHO-TeorpadiyHMX, TPUPOZOOXOPOHHUX
i rypuctnunux pocnimxenns, HIIJI-51), ge BUKO-
HYIOTb Hep>KOIOJDKeTHI i rocnjoroBipHi Hayko-
BO-JJOC/TiHI po6OTU 3a TOJTOBHMMU HaIpsAMaMu
poboru mkonu (3aBimyBau — pgou. B. Bpycak)
[3, T. 1, c. 553].

Puc. 13. «IIpo6nemu reomopgororii
i maneoreorpadii Yxpaincokux Kapmar
i IpUIEINIX TEPUTOPITi»,

Bum. 1 (18), 2025 p.
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Kanenuk I'epenuyk
(1904-1984)

Y Mmexkax mKomu cpopMyBaBCA HAYKOBUII Ha-
npsAM naneoreorpadii meicToueHy, 3aCHOBaHMUIT
npod. A. BorypKkuMm, JOCATHEHHS SKOTO BU3HAHO
Ha MiKHapogHoMy piBHi. HampsAamamu gocnifxeHb
y ranysi najeoreorpadii meiicToleHy € KOMIUIEK-
CHE BMBYEHHA JIECOBOTO IOKPUBY YKpaiHM, ITIALi-
a7bHYX i IepUIALiaTbHUX YTBOPEHb, CTPATUTpPa-
¢iuHe po3ueHyBaHHA IUIEIICTOLICHY Ta KOpeALlis
IpolieciB TaBHIX enox penbedoyrBopenHsA. HuHi
AKTUBHO PO3BUBAITHCA NOCTIIKEHHSA MaIeOKpio-
TeHHUX IPOLeciB Ta iH)XXKeHepHO-TeoMopdooriy-
HIX BJIaCTMBOCTEN JIECOBUX IOPif.

IIporsarom icaysanna HII migroroBano Tpbox
JOKTOpIB i ABaJLATD 1eB’ ATh KAaHAMAATIB HayK.

Haykosa wikona nanouagmuux 00cnioxeHv

HaykoBy 1mkony naHaurad THUX JOCTiKeHb 3aCHO-
BaHO B cep. 50-x pp. XX cr. bing ii BUTOKIB cTOAB
x. reorp. H. Kanenuk Ilepenuyk. Came BiH nepmmm
y /IbBOBi mo4aB 1my6miKyBaTV CTATTi 3 Teopii aH/-
madTO3HABCTBA, sIKe TOi 0POPMITIOBATIOCS B CaMO-
CcTiitHMIT po3pin ¢isuyuHoi reorpadii [10]. Bin 6ys
nigepoM mKomm y 1954-1984 pp. Y meit xe nepion
BYEHUIT 3aBiflyBaB Kadenpoio ¢isnunoi reorpadii
(Big 2022 p. — kadenpa reoexosnorii Ta ¢isuvHOI
reorpadii). BueHi mkonm gocmimKyBanu npupoj-
Ho-TeputopianbHi kommaekcu (ITTK) — HoBiTHiit
MDKAMCUUIUIIHApHUIT HAayKOBMI HAIpAM, AKUIA
Topi mBuaKo possuBasci. K. IepeHuyk Ta Komern
OCHOBHY yBary npupinsamm mMopdgosorii Ta reHe-
sucy I1TK, Haronouryoun Ha reoMop¢OIOTiYHNX
0COOIMBOCTSAX, METOANII] ITOJTOBOIO KapTyBaHHA,
a TaKOXX IIPMK/IA/HIl OLIiHII Ta pallioHaTbHOMY BU-
KopuctaHHi nangmadTy. Bonn my6nikysamm cBoi
ROCTiIKeHHA (puc. 17) He nullle y IbBiBCbKUX ITe-
PiOIVYHMX BUFAHHAX, aJle 1 Y TOA1 «IJeHTpaTbHIX»
XKypHanax i 36ipHukax. leski crarri K. Tepenuyka
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(1934-1994)
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AHaromiit MenTbHUK
(1957-2020)

HepeBy/jaHi B aMepUKaHCbKOMY XXypHasi “Soviet
Geography.” Tak chopmyBanucsa nepia resepa-
nis npBiBcbkol HIIT manpgmadTHUX JOCTIIKeHb Ta
OJIMH 3 TPOBIJHMX IIEHTPIiB «COBETCHKUX» JIAHJ-
madTHUX CTYAIN AK HAaIiOHaJIBHUI Jifep y Lii
ranysi [9, c. 29-32].

[NocninosaukoM ydenHsa npo IITK sk manp-
madT 6y A. reorp. H. Fapuno Mimnep. Bin cras
nigepom nbBiBchbkoi HII nmanmmadTHUX gOCi-
mKeHb y cepegmui 1980-x pp. ¥V 1974-1994 pp.
BUeHMIT 3aBifyBaB kadenporo ¢isnyuHOi reorpadii.
I. Minnep socepenmuBcs Ha BOCTiJPKEHHI TipChbKUX
nangmadris Kapnar, oco6mmso YopHoripcbkoro
MacuBy. Bin po3poOuB neranisoBaHy MeTOAMKY I10-
nbosoro 3HiMaHHA [ITK, fomnoBHUB yABIEHHA PO
iepapxiynicTh Mopdororii ripcbkoro maHpmadry,
3alIpONOHYBAaB KOHLENIII0 JIOT0 IyIbCalliiHOrO
po3BuTKy. Pasom 3 mou. O. ®enipkom I. Minnep
IOfIaB HOBY cXeMy naHAumadTHOI perioHamizamii
Ykpaincpkux Kapnar Ha OCHOBi CTPYKTYpHO-IiTO-
norivHux 30H. Y 1978 p. I. Minnep samovarkysas
YopHoripcpkuit reorpadiuyHuil cTanioHap y Bep-
xiB’1 p. [IpyT y Kapnarax, e posmnovanucs JoCii-
JUKEHHA 3 QYHKI[IOHYBaHHA JAHAIAQTHUX KOMII-
JIEKCiB, a TAKOXX HaBYajbHi MpakTuKuU. Y 1999 p.
IOKTOPCbKY Auceprauito saxuctus B. Iletnin. Tak
chopmyBaacs mpyra reHepanis npBiBcbkoi HIII
NMaHAMAPTHUX JOCTiKEHbD.

BaxnuBuM € BHECOK Yy PO3BUTOK JIbBiBCHKOI
HII nanpmacgrosHascTa pou. b. Myxu. Bin 3a-
BigyBaB Kadeppoio ¢isuunoi reorpadii y 1994-
2001 pp. Buennit 6yB eHTy3iacTOM cTaljiOHapHUX
i HamiBCTalliOHApHMX IHCTPYMEHTANIbHUX BUMi-
proBaHb (Qi3MYHMX BIACTUBOCTEN MaHAIIAQTHUX
KOMIIIEKCIB, OpPraHi3aTOpoM Ta 6araTopiyHuM Ha-
YKOBUM KepiBHMKOM Posroibkoro nanpmadTHO-
reo(isM4HOro CTalioHapy.
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K.l FEPEHYYK

A

MOHITOPUHI

OCHOBHI
NPOBAEMU
 ®I3UYHOI
TEOTPAIi
Puc. 17. Kanennk Teperuyk
«OcHoBHi mpo6nemn ¢isuyHOl
reorpadii»,

1969 p. 1993 p.

Yuynem i mocnigosHukom I. Mimnepa 6yB
I. reorp. H. AHaroniit MenpHuk. Bin 3aBimyBas
kagenpoio ¢disnuHoi reorpadii y 2001-2020 pp.
Jlo Koa 710r0 HayKOBMX iHTe€peCiB BXOAMIN: TEOPif,
METOfMKA Ta MPUK/IaJHI MMTAHHA 3 NOCTiIKEHHA
IITK, 3okpeMa reorpaiYHOro MOHITOPMHIY Ta
exosoriunoi reorpadii (puc. 18). A. MenpHuK ro-
JIOBHO JOCTimKyBaB Ykpaincpki Kapnaru, 3oci6Ha
feTanisyBaB maHAmadTHY perioHamisamio Minme-
pa-®epipka, npupinAB yBary po3BUTKY MOHITO-
pUHTY nMaHAmAPTHUX KOMIUIEKCiB Ha YopHorip-
CbKOMY reorpadiyHOMy cTalioHapi.

Ilicna BiHOBNIEHHA HE3aJNIEXXHOCTiI YKpaiHM
posmodajiaca iHTepHalliOHa/Ii3alid IbBiBCHKOIL
HII nanpmadTHUX JOCTIHKEHDb, TeMaTUKa Ta Me-
TOZLO0JIOTiA NOCIIPKEHb CTajla CKIAAHIIIOK Ta pis-
HOMaHIiTHimOW0 — «TpaguniriHe» BusueHH:A [ITK
MOIOBHIIN IOCTi/KeHHAMN NTaHAWAPTY AK Cyc-
IiIbHO-TIPUPOAHOI CUCTEMM 3 BUKOPUCTAHHAM
MeTOgiB 6i0eKoIorii, COLioeKoIoril Ta €eKOHOMIYHOI
reorpadii, moyanm MMpPOKO 3aCTOCOBYBATY TEXHO-
norii reoindopmaruky ta uUbpPOBOI reoreneme-
TekIii, Oinblile yBaru OpUAIIATY JUHAMIL TaH/-
madTy. /IpBiBcbKy HIII manpmadTHIX HOCTIIKeHD
cep. 1950-2020-x pp. MO>KHa y3araabHEHO Ha3BaTU
HIII Tepenuyka-Minnepa-MenbHukKa.

Y 2021 p. I. KpyrioB 3axucTus JOKTOPCHKY
mucepraniro. BiH aknjeHTye Ha IPUKIATHOMY MiX-
AVCUUIIIIHAPHOMY JOC/IKeHHI TaHAmapTy AK
AMHAMIYHOI CycHibHO-6i0¢isnyHOI crucreMn, 1mo-
€[HaHHi TeonpOCTOPOBOTO Ta €KOJIOriYHOrO MifIX0-
IiB Ha OCHOBI TexHOMOTil reomaTuku (puc. 19).

ISSN-L 1561-4980

Puc. 18. Anaronin
Menbuuk, laspuno Minnep
«JTaupmad THNI MOHITOPUHIY,
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lgan Kpurnoe

TPRHCAMCUMNAIHRPHA
FEOEKONOriA

OTHUN ,;,|,|,;_1}I’
NAHZILUA g

Puc. 19. Isan Kpyrnos
«TpancayucnymiHapHa reoeKonorisa»,

2020 p.

Hayxosa wikona 2eHemuuHo2o
SPyHmMo3Hascmaea

HIII reHeTMYHOTO IPYHTO3HABCTBA IOYaIa GOpMY-
BarucA y cepeguui 1990-x pp. 3acaoBauk HII —
m.reorp. H. Crena IlosHak. Bin creopus y 1993 p.
kagenpy reorpacgii rpyHTis (Big 2002 p. — xaden-
pa I'PyHTO3HaBCTBa i reorpadil IpyHTiB), Ky 040-
moBaB f0 2020 p. [TonepegHukom Kadenpu MoKHa
BBaKATM MOTY>KHY HayKOBY-TOCIiHY 1ab0paTopito
HIOJI-50 «rpyHTOBO-MeHiopaTI/IBme TOCTIIXKEHbY,
BigkpuTy 1961 p. HaykoBe KypaTopcTBO HaJl HEIO
Hazmexxano Kagepnpi ¢isuunoi reorpagii. Oynxii-
OHaJ/IbHA AaBTOHOMHICTDb BUAB/IANACH Y HAABHOCTI
TPbOX CAaMOCTIMHMX CI€Lia/Ji3OBaHMUX BifmiliB:
I'PYHTO3HaBYOTro, KapTorpadiuxoro i mabopatop-
Ho-aHamiTnuHoro [11, c. 159-163]. YV 2000 p. na-
6oparopito 6ymo posdopmosano [3, T. I, c. 416].
3apas Ha Kadespi Ta 1mo3a Hel IPALIOTH Ta
IpanoBaay NpefCTaBHMKM HIKOIMU: [.TeOrp. H.
3.IlanbkiB (3aBimyBau kadempmu Big 2020 p.);
3. lamkaro; B. TacpkeBny; A. Kupwibuyxk; L. [Tamim;
T. Amenmnuens; A.Kpusynbuenko (LleHTpanbHOY-
KpalHCBKUII Jep>KaBHMII yHiBepcuTeT imMeHi Bomo-
numupa BunHudenka); B. Muxaitmok (Opecbkmit
Iep>XKaBHUII arpapHuit yHiBepcurer) [9, c¢. 32].

OcnosHi Hanpsamu pisnpHOcTi HIII mos’s3aHi
3 pO3pOO/IEHHAM TEOPETUYHNUX 1 IPUKIATHUX OC-
HOB rene3m: reorpadii, kmacudikamii Ta eKomorii
I'PYHTiB, QyH/JaMEeHTA/IbHUX NUTAHb €KOJOTiYHOI
porni rpyuty B 6iocdepi, 36a1aHCOBAaHOTO BUKO-
PpUCTaHHA Ta OXOPOHM I'PYHTIB, Y3TOIPKEHHA KIIa-
cudikaniiHo- IiarHOCTYHMX O3HAK i IMapaMeTpiB
I'PYHTIiB 3 €BPOIENCHKOI0 i MIXKHapOJHOIO K/Iacu-
¢ikanismmu. HaykoBo-mpakTudsi po3pobku opi-
€HTOBAHI Ha €KOJIOTiYHO Oe3IeYHe BUKOPUCTAHHS
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Crenan ITosuak
(1943-2024)

IPYHTOBO-pPECYPCHOTO IOTEHIIiaTy, BU3HAYEHHA IIa-
paMeTpiB €KONOTIYHOI CTIIKOCTI IPYHTIB, IOLIYKN
HULAXiB 6iomorisanii arpoexocucreM i manpmadris,
IJITAHYBAaHHA IPOTUErPafalifiHMX 3aX0/liB B arpo-
CUCTEMAX, YJOCKOHA/IEHHA PO3MILEHHA CilIbChbKO-
TOCIIOfJapCbKOT0 BMPOOHMIITBA 3 ypaxXyBaHHIM
CY4acCHOIO CTaHy 3eMeNbHUX pecypciB. HoBi Ha-
npsamu gocnifxenna HII: rpyntn IlepenkapnarTsa
(p.reorp. H. 3.IlanbKiB); YopHO3eMM 3axigHOY-
KpaiHcbKoro kpato (f. reorp. H. L. [Tanim); rpyntn
3axigHoro periony Ykpaium (gm.reorp. H. B. Iach-
KeBu4); Mop¢orirorenes (x. reorp. H. A. Kupnib-
4yK); iHpopMaljiliHe I'PyHTO3HABCTBO (fI. TeOrp. H.
T. SAmenuuensn).

¥ 2003 p. npu HIII opranisosano H/IJI-52 rpyH-
TO3HABCTBA i exororii semnexopucrysanns [3, T. I,
c. 417], 2022 p. CTBOpEHO HaBYaIbHO-HAYKOBY JIa-
6opatopito aHani3y I'pyHTIiB i npupopHux Bop. Jla-
6oparopis ceprudikoBaHa Ha BiiIOBiHICTD cUCTe-
MM KepyBaHHA BuMipoBaHHAMU 11 «JIpBiBCchKMIT
HayKOBO-BUPOOHMYMII LeHTP CTaHAapTuU3alil,
MeTposorii Ta ceprudikanii».

IIpoBemeHo HM3KYy MiXKHApOSHUX HayKOBUX
KOH(epeH1Lii i BuaHO 30ipHUKM HaYKOBMX IIpallb
«Ienesa, reorpacdis i exonoria IpyHTiB»; 3amoyar-
koBaHO (1998 p.) HaykoBy cepio Bupaup «IpyH-
T YKpaiHn», y MeXax fIKOi OIy6IiKoBaHO ITOHAJ
30 ofHOOCIOHNX i KONEKTMBHUX MOHOTrpadiii; Ha-
yKoBoW po3Bigkoio «IIpodecop Isan Toromes»
(2009 p.) 3amoYaTKOBAHO Cepilo BUIaHb «YKpaiH-
CbKi I'pyHTO3HaBLi». Y niit HIII migroroBano BiciMm
JOKTOPiB HayK, COPOK CiM KaHJMJATiB HayK i JOK-
TopiB ¢inocodii. HIII reHeTHYHOro IpyHTO3HAB-
cTBa Oepe y4acThb y BUpillleHHI Ipo61eM 0XOpOHU
IPYHTIB i po3B’a3aHHI I106aNbHUX IPOOIEM 3eM-
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C.I. NO3HAK

[PYHTOSHABCTRO
i
TEDTPA®IA TPYHTIR

q

Puc. 21. Crenan Ilosuak
«[pyHTO3HaBCTBO

i reorpadis rpyHTiB» y 2-X
yacTMHax, 2010 p.

JIEKOPUCTYBaHHA Ta IIPOJ0BOIbYOi 6e3nekn. [Ipen-
CTaBHMKaMM LIKomu ykiaajgeHo «[ugposy rpynro-
By KapTy Ykpainm» (2014 p.).

Kpim wotuprox HII, na piBHi JIbBiBChKOTO
YHIBEPCUTETY IHCTUTYLIOHANMI30BAHO PO3BUTOK
[3] 9oTMpBHOX HayKOBUX HANPAMIB: reorpadivHoro
yKpaiHO3HaBCTBa; reorpadii Ta MeHeIKMEHTY Ty-
pU3MYy, KOHCTPYKTUBHO-TeorpadivHmx i corioeko-
JIOTIYHUX [AOCITiIKEeHb.

SlmpoM HampsMy eeoepagiunoeo ykpaiHo3Has-
cmea € xadenpa reorpadii Ykpainu. 3acHOBHMK
HanpsaMy — p. reorp. H. ®.3acraBHnit (1929-
2012), aBTOp (yHAAMEHTA/IBHOTO HAaBYa/JIbHOTO
nocioHuka y gBox kHurax «leorpadis Ykpainm»
(1994 p.) (puc. 4). 3apa3 HampsM pO3BUBAIOTHb
m. reorp. H. M. Inictpancekuii i P. JlosuHChbKuMit
Ta iHmi BYeHi. [IpoBigHMMN HallpsAMaMM HayKOBOI
HisAbHOCTI €: Teorpadis HaceneHHA i reorpadis
noceneHb Ykpainu; eTHoreorpadis Ykpainu; mori-
THYHA reorpadis i reomomituka Ykpainu; icropmy-
Ha reorpadis Ykpainm; ¢isnuHa reorpadis Ykpa-
iHcpkux Kapmat i Kpumy; KoMIIeKcHi perioHanbHi
reorpagiuHi JOCTIPKeHHs; reorpadidHe Kpae3HaB-
CTBO; ypbaHicTuka; reorpadiyna ocsira.

HayxoBuit Hanpsim eeoepadii ti meHedxmeHmy
mypusmy IiJi KEPIBHULITBOM [I. €KOH. H., 3aBifyBa-
Ja xadempu Typusmy M. ManbcbKoi JOCTiKye aK-
TyaJIbHi Ipo6/IeMH yIIpaB/IiHHA Ta TePUTOPiaTbHOI
oprasisauil TYpUCTUYHOI J1 peKpealiiiHoOi ramysi
3axigHoro periony Ykpainm ta cdepu rocTMHHO-
CcTi; PyHKIIIOHYBaHHA TYPUCTUYHOI [iA/IBHOCTI Ta
MDKHapOZHOTO TYypM3MY Ha I706albHOMY PiBHi;
IJITaHyBaHHA T€OTYPUCTUYHMX i T€ONOTiCTUYHMX
IIOTOKiB; BUBYEHHA aKTMBHOIO JI ITa/IOMHUIIBKOTO
TYpU3MY Ta iH.
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I. reorp. H. €. IBaHOB Ipalio€e 3a HAYKOBUM
HAIIPAMOM KOHCMPYKMUBHO-2€02paPiuHUx 00Ci-
OxceHv, AKUI OXOIUIIOE BUBYEHHS IIOCTMAITHIHTO-
BUIX TEPUTOPIl, TifpOeKOIOTiYHIX IPO6TIeM, YIIPO-
Ba/KeHHA reoiH(OPMALiTHUX TEXHOJIOTIN 3aXUCTY
HaBKO/NMIIHbOTO CepefoBuUILa. BueHMiT po3BuBae
IisNbHICTD Kadepy KOHCTPYKTUBHOI reorpadii Ta
Kaprorpadii Ta OKpeMuiT HayKOBUII HANIPSAM TPaH-
chopmariii TprpPOSHO-TOCIOfAPCHKIUX CUCTEM Tip-
HIYOIIPOMMC/IOBUX TepuTOpiit. HaykoBmit HarpsAm
couioekonoziuHux 00cnioNeHb IOIMUOMIOETHCS
y4HAMU #. reorp. H. M. Hasapyxa.

BucnoBkn
JIpBiBCBHKi reorpadiuni HIII, cdopmoBaHi B apy-
rimn mon. XX CT., XapaKTepMU3yIOTbCA 3HAYHUMU
HAyKOBMMM TEOPETUYHVMM HAIPALIOBAHHAMU Ji
HIPUKIATHUMU 3000yTKaMu, BICOKOKI KY/IbTYpPOIO

HAayKOBOI [ifJIbHOCTI, aKTMBHOIO CIIiBIpalelo B
HalliOHa/IbHOMY Ta MiXKHapOJHOMY HayKOBOMY
IpocTopax. BoHM € He /nMille HayKOBUM, ane 1
YKpPaiHCBKUM Ky/IbTYPHO-OCBiTHIM ¢peHOMeHOM
Ta HalliOHA/JIbHMM iHTe/leKTya/bHUM Ha/j0aHHIM.
[Topmanpmnx JOCTIIKeHb NOTPeOYI0Th Taki mpo6-
nemu: TpaHCOpMaLid 3MICTY i1 METOAUKN HAYKO-
BUX JjocmipkeHb JIbBiBchbKuX reorpadivnmux HIII y
XXI ct.; 36epexenns egnocti HIII Ta gocmimkeHHs
¢deHOMeHa /TifiepiB-3aCHOBHUKIB i nifepiB — mpo-
JOBXYBa4yiB HAayKOBUX Tpajuliili; CTAHOBJIEHHA
HOBUX TE€OPETUYHMX i NPUKIAJHMUX HAYKOBUX
HaINpsAMIB reorpagiuHoro crpsamyBaHHsA Y JIbBiB-
CbKOMY YHiBepcuTeTi; KoMeplianisanisa 35006y TKiB
HIII i nanpswmis; iMmiemeHTanis 3go6yTkis HIII
I HaIpAMIB 10 OCBITHBOTO IIPOIiECY, B IMyO/IiYHy
reorpadiio, 0 IPUKIaJHOTO IIPOCTOPOBOTO, IOBO-
€HHOTO PO3BUTKY T€PUTOPiil YKpaiHu.
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Lviv Scientific Geographical Schools:

To the Origins of Formation and Institutionalisation
UDC 911.9(091):94(477.83-25)(045)

The study of scientific schools occupies an important place in the history of geographical science. It has been
proven that communities of leader-thinkers and followers have long been inherent in the scientific environment
in general and in geography in particular, but it was only at the end of the 19th century that they became
institutionalised in scientific schools. It has been determined that the formation of scientific geographical
schools at Lviv University took place in the second half of the 20th century. The work of scientists researching
the functioning of scientific geographical schools in the world and Ukraine has been analysed. A comprehensive
list of publications on the study of scientific geographical schools at Lviv University is provided, and their content
analysis has been carried out. The origins and characteristics of the initial stages of the functioning of scientific
geographical schools at Lviv University are revealed: cartographic; complex territorial organisation of society;
regional, ecological and engineering geomorphology; landscape studies; genetic soil science. It is substantiated
that Lviv scientific geographical schools are branch-specific. The role of the founding leaders (O. Vashchenko,
K. Gerenchuk, P. Tsys, S. Poznyak) in the formation and development of the university’s scientific geographical
schools is summarised, the leaders-followers are identified, and the main achievements of the schools are
analysed through the prism of monograph publications, scientific.

Keywords: scientific geography school, Lviv University, cartographic scientific school, specialized geography scientific
schools, geography scientific directions.
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KuiBcbKuii HauioHanbHWi yHiBepcuTeT iMeni Tapaca LleBuenka, Kuis

Cy4acHi BUKNMKU BUKOPUCTAHHA 3aC06iB LUTYYHOrO iHTeNEKTY
npu nigroroBui ¢paxiByis 3 kKaprorpadii Ta reoinpopmaTukm B YKpaiHi
YK 528.9:37:004.8(477)(045)

CrarTs IpuUcBAYeHa PO3IJIANY CYy4acHUMX BUK/IMKIB BUKOPYMCTAHHA 3aC0O0iB IITYYHOrO iHTENeKTy IpY Iifro-
TOBLi 3500yBayiB BUIOI OCBiTU 3 KapTorpadii Ta reoindopmaruky B YkpaiHi. s 11p0ro 6y10 po3pobieHo
ABTOPCHKUIT Q/ITOPUTM JOCIII/PKEHHS, 110 CKTAfJA€ThCs 3 KITBKOX MOCTIOBHUX eTaIiB: po3po0/IeHHA HiAX0Ry
no xaacudikanii iHCTPyMEHTIB IITYYHOTO iHTENEKTy [ BUKOPMCTAHHsA B HABYA/JBHOMY IIpolLieci Ta Hay-
KOBIUX JOCTI/KEHHAX CTYfIeHTiB Kaprorpadis i reoinpopMaTHKiB; BUOKPEM/ICHHA TPy HasBHUX BUKJIVKIB,
AKI HECYTb 3aC0O0M IITYYHOTO iHTE/eKTY PiSHMX KJIACiB; OLIHIOBAHHA BIUIMBY iHCTPYMEHTIB IITYYHOTO iHTe-
JIEKTY Iif 4yac GOpMyBaHH: Ta 3aCTOCYBAaHHA KOMIIETEHTHOCTel MaitOyTHIX ranyseBux ¢axisuis. O3HaKom0
Knacr/[(bikauﬁ 3aco6iB LITYYHOTO iHTENEKTY B aBTOPCHKOMY IIiIXOfi 06paH0 BiTHOLIIEHHS IO q)yHKuiOHany
IIPOrpaMHUX NPOAYKTIB, AKi MOXKYTb 3abesIedyBaTy peaisaliiio pisHNUX MpoIleciB aBTOMATu3alii Kaprorpa-
¢diuyHnx pobiT. BupineHo Tpy Knacyu iHCTPYMEHTIB LITYYHOTO iHTeIEKTY: BOyZOBaHi y IporpaMHe 3abesIe-
4eHHA 3 (IKCOBAaHMMIU ITOPUTMAMMU iX poOOTU Ta OfepXKaHH: IHepef0adyyBaHOrO pesyinbraTy; BOymoBaHi
y mporpamHe 3abe3IiedeHHs 3 MOXJIMBICTIO HABYAHHS 3 Oflep)KAHHAM SIK Iepefi0adyBaHOro, Tak i Hemepen-
6auyBaHOIO pe3y/IbTaTy; He3a/leXHi Bifi IPOrpaMHMX IIPOAYKTIB, IO MOXYTb BUKOHYBAaTU 3aBJaHHA Ta
Ofiep)KaHHsM Hellepef0adyBaHOro pesysbTary. IlificTaBolo i rpynyBaHHs BUK/INKIB BUKOPUCTAHHS 3aC0-
6iB mwTy4HOroO iHTeNneKTy B cepi kaprorpadii Ta reoindpopmaTuku B YKpaiHi BM3HAUYEHO CHINbHICTH IXHBOTO
3MICTy IO BiJHOLIEHHIO IO OCBiTHBOTO IPOLECY BMIIOI HIKOMM, BifITIOBIJHO IO YOrO BOHM MOXXYTb 6yTM
€TUYHOI0, OpraHi3aliiflHOro, CyTHICHOTO Ta TEXHOJOriYHOro XapakTepy. OLiHIOBaHHA HAC/i[KiB HeraTuB-
HOTO BIUIMBY IHCTPYMEHTIB LITYYHOTrO iHTe/IeKTy Ha pOpMyBaHHs KOMIIETEHTHOCTeI Mail0yTHIX ranxyseBux
¢axiBLiB 3/1iICHEHO 3a BU3HAYEHMMI aBTOPAMIU JieB’ATbMa iHAMKATOpaMu, 110 BXOAATD [0 BCIX BUAIIEHMX
TPy, LUIAXOM 00pOO/IeHHs aHKeT 37;00yBadiB BMIOi OCBiTH. [O/IOBHMII pe3y/IbTaT OL[iHIOBAHHS IIO/IATAE B
TOMY, 110 3 JOCBiIOM BUKOPMCTAHH: 3aC00iB LITYYHOrO iHTEeNIEKTY B Ipolieci BupilleHH:A (PaXOBUX 3aBJaHb
HETaTVBHMIA BIUIMB CYTTEBO 3MEHILIYETbCS, a BilIIOBiHi 3acobM CTAIOTh BaXKIMBOK 6a30BOI0 HABMYKOIO y
nepeiKy KOMITeTeHTHOCTel CydacHuX Kaprorpadis i reoindopmarykis. Y gociipkeHHi 6Y/10 BUKOPUCTAaHO
TaKi METO[M: aHaJli3y, CMHTE3Y, knacugiikamil, iHYKIii, TemyKIii, MIOPiBHAHHA, OLiHIOBaHHA, AKi 06’€11Hye
CHUCTeMHMUIT MifIXif Ui paljioHaNbHOI OpraHisanii pobiT 3 BMBYEHHA Pi3HUX CTOPIH 3aCTOCYBaHHA CY4acHUX
3aco6iB mITy4HOro iHTenekty. HaykoBa HOBM3HA IIOJIATAE Y TOMY, 10 aBTOPaMy BIIEpIe CUCTEMATN30BAHO
Cy4acHi BUK/IMKY BUKOPMCTAHHS 3acO0iB IITYYHOrO iHTENEKTY y IpOLeci MirOTOBKY BITYM3HAHUX (haxiB-
uiB 3 xaprorpadii Ta reoinpopMaTMKu B HaLIil Aep>Kasi.

Kntouoei cnosa: 3acobu wmyunozo inmenexmy, kapmoepacis, zeoinopmamura, knacugixauis 3aco6is
UMYYHO20 iHMeNIeKMY, 6UKAUKU 3ACOCYBAHHS 3aC00i6 WMYuHO020 iHmenekmy, $paxoei
KOMNemeHmHoCmi.

AKTYyanbHICTh TeMU JOCTi)KeHHA .
HEOJMIHHO CYHPOBOI[)KYGTIJC}I DOCATHECHHAMMU Hay—

Poseurok xaprorpadii Ta reoingopmaruku y cBiti KOBO-TEXHIYHOI'O NPOrpecy IIIAXOM iHTEHCUBHO-
Ta B YKpaiHi IPOTATOM OCTaHHIX ITATH HECATUTITh IO 3a/;ly4eHHsA PiSHOMAHITHMUX iHCTPYMEHTa/IbHUX
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i mporpamuux 3aco6is. [xHe 3actocyBanHs Gesmno-
CepeHbO MOB’sI3aHe 3 AaBTOMATHU3AL[i€I0 MPOLIeCiB
NIPOEKTYBaHHA, YKIaJaHHSA, MiITOTOBKA [0 BU-
[aHHA Ta BUIaHHA (IIOLIMPEeHHA Y 6e3lanepoBoMy
BUIJIAJI) KapTOrpadiuyHNX TBOPIB 3 IMO3UTUBHUM
BIJIMBOM Ha IiJBUIIEHHA IPOAYKTUBHOCTI BUKO-
HaHHS [OCTaBJIeHUX 3aBJaHb KapTorpadysBaHH:
(mpoAyKTUBHOCTI mpani cy6’eKTiB 3JiliCHEHHS
KaprorpadiqHoi AisATbHOCTI).

CyvacHuil eram aBTOMarm3anuii kaprorpagiu-
HUX poOiT 6asyeTbcs Ha BUKOPUCTAHHI Haillepe-
OOBIIMX TEXHOJOTIN, cepef AKNX OKpeMe Micue
II0 IpaBy HaJEXUTh iHCTPyMEHTaM HITY4YHOIO
intenexty (III) — mporpaMHuM mpopyKTaMm, AKi
HaJal0Th MOXX/JIMBOCTI BUKOHAHHS 3aBlaHb IIEBHOIL
CKJIaJJHOCTI, 3iCTaBHMX i3 3aCTOCYBAHHAM iHTe/IEK-
Ty JIIOVHI.

ITigBuIeHHS PO iHTENIEKTY B KOMIT IOTepPHIX
nporpamax (reorpadiunux iHbpopmariitHux cucre-
max (I'IC), By3bKOQYHKLIOHaIbHUX HPOAYKTAX,
CUCTeéMaxX aBTOMAaTM30BAHOTO IPOEKTYBaHHSA Ta
pospaxynky (CAIIP) romo) Ta cnenianisoBanoMy
iHcTpymenTapii (un¢ppoBux pororpaMMeTPUIHIX
CTaHILiAX, JNifapHUX CUCTEMax, 6e3IminoTHUX Ji-
Ta/IbHUX allapaTax TOILIO), SIKi 3aCTOCOBYIOTBCA AK
3acobu aBTOMaTM3alii B kapTorpadii, 3arazom Bu-
BOJMTD IX Ha 30BCIM IHIINII piB€Hb BIIPOBAPKEHHA
y KOHTEKCTi BUKOHAHH:A (PyHKIIiil cucTeMaTn3anii
BEJIMKUX 0OCATIB reOnpOCTOPOBUX JaHUX, IPOBe-
meHHs Kaacudikaiiit Ta pos3misHaBaHHA 00pasiB Ha
OCHOBi MaIlIMHHOTO HaBYaHH:, GOPMYBaHH JIOTi4-
HMX BUICHOBKIB 3a 3alaHMMM ITapaMeTpaMM Ta iH.,
IIO3UTUBHO BIIMBAIOYY HAa OCBITHIO Ta HAYKOBY Ii-
ANBHICTD NIpy mifroToBLi ¢axisuis 3 Kaprorpadii
Ta reoiH(OPMATHKY, @ TAKOXK Ha IIPOBEJCHHS Hay-
KOBO-JOC/IIHNX i BUPOOHMYNX pOOIT rajmyseBuMu
cy0’eKTaMIL.

AJle KpiM IO3UTUBHOTO BIUIMBY iHCTPYMEHTHU
[T o4eBU/IHO HeCYTb NeBHi MpobIeMH, 1O OB -
3aHi HacamIepes 3 eTUYHNMU NUTaHHAMM BUKO-
PUCTaHHSA 3a3Ha4YeHMX 3aco6iB (mepir 3a Bce IN-
TaHHAMIJ MOPa/bHOI IOBEJIHKN JII0fIeil Y ImpoLeci
sacrocyBanHsa IIII), 6esnexon paHux (30Kpema
nepcoHiikoBaHux), HemepenbadyyBaHICTIO Ofep-
JKaHMX pe3ynbTarTiB iXHboI po6ortu Tomo. Tomy
JOCIIIJPKEHHA Cy4aCHUX BUK/IMKIB BUKOPUCTaHHA
3aco6iB IIII 3 akijeHTOM Ha HaBYa/JIbHOMY IIpoLeci
Ta HAYKOBMX JOC/II/PKEHHAX Y HiroToBLi (axis-
1iB 3 Kaprorpadii Ta reoinpopmMaTuky y 3aKmagax
Buioi ocsitu (3BO) Ykpainu, 63 cyMHiBY € akTy-
aJIbHMMU, BXIVBYMI Ta HEOOXifHIMIL.
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CraH BUBYEHH: NNTAHHA, OCHOBHI mpani
Ina BU3HaYeHHA iCHYIOYMX BUKIMKIB iHTEHCUB-
HOTO Ta B NMEBHOMY CE€HCi XaOTMYHOIO IIOTOYHO-
ro Bukopucranusa LI B ocBiTHIil AisnbHOCTI Ta
HAayKOBO-IOCIigHI po6oTi mix yac mifroroBku
3p00yBauiB 3 Kaprorpadii Ta reoindpopmarukn y
3aK/IaflaX BUILOL OCBIiTU, HEOOXIZHO 3MiICHUTIA BM-
BUEHHA ONy0/1iKOBaHMX HayKOBWX IIpallb i perna-
MEHTHUX NOKyMeHTiB. IIpy njboMy BapTo BKasa-
THU, 110, HE3BAXKAKOYM HA 3HAYHY Ki/lIbKiCTh po6iT
i3 sacrocyBanus IIII B pisuux cdepax, ocob6mmso
B OCTaHHiNl nepiof, kaprorpadis ta reoindpopma-
THKA OXOIUIEHA LMMU IyO/TiKalisiM Ie HefjoCTart-
Hbo. Takoxx posyMmiemo, 11O OIpallOBaHHA 3a-
CTOCYBaHHA IHCTPYMEHTIB LUTYYHOTO iHTEIEKTY
3apas XapaKTepU3yeTbCA BUCOKOK JMHAMIYHICTIO,
y 3B’A3Ky 3 UMM He BCi my6ikanii 3 o6paHoi Temn
poOOTM [Is1 aHaMTi3y CTaHy BUBYEHHSA IUTaHHSA
MOXXYTb HOTPAIlUTA [0 IIbOTO JOCTiJKEHHA.

Y crarrti [1], npucBsiYeHiil BUSHaYEHHIO IIOTEH-
niitHoro BruBy cucteM 11 Ha mifroToBky ¢axis-
1iB 3 Kaprorpadii Ta reoindopmaruky, ii aBTopamn
IIpOaHaJIi30BaHO OCHOBHI HOPMAaTMBHI JOKYMEHTH
Ykpainu Ta €sporneiicbkoro Corosy 1of0 IpaBo-
BOTO BM3HAYEHHA Ta PETYIIOBaHHA 3aCTOCYBaHHA
incrpymentip III, BUCBiIT/IEHO NUTaHHA aBTOP-
CbKOTO IIpaBa Ha pe3y/IbTaTi poOOTY IPOrpaMHIX
IPOAYKTIB, sAKi BigHOCATHCA 70 111 60 BUKOHYIOTH
okpeMi iioro QyHkIii, 30kpeMa i1 Ha KapTorpagiu-
Hi TBOPM, CTBOpPEHi 3 BUKOpUCTaHHAM 3aco6is 111
B Toit )Xe 4ac 3a3HavyeHO, 110 KpiM IIpaB Ha ofiep-
>KaHMII pe3y/IbTaT 3aCTOCYBaHHA iHcTpyMeHTiB LI
JUISL HOBMX KapTorpadivyHux po3poOOK BM3HAYa-
€ThbCsA MEBHUMU 000B A3KaMI 1 BIiIIOBifa/IbHICTIO.
ITigkpecneHo BaXXKIMBICTh TAaKOTO TBEPJ KEHHA
Jepes Te, 0 pobOTa MPOrpaMHUX IPOAYKTIB i3
HIT Mo>xe JaBaTy HETaTMBHI Pe3y/lIbTaTH, a TAKOXK
CyHpOBOJKYBaTHCh IOMMIKaMU. BkasaHO, o
CTAaHOM Ha ITIOTOYHMII MOMEHT B YKpaiHi BifcyT-
Hi 3aKOHOJaBYi IIOJIOKEHHS IS BU3HAYEeHHA OCi0,
Bi/IIIOBifJa/IbHNX 32 KOXKEH BUIAJOK POOOTH MITY4-
HOTO iHTENIEKTY, TOMY BOK/IMBYM € BCTaHOBJIEHHSA
IIPUYVHHO-HACTiIKOBUX 3B’3KiB, BU3HAUCHHS 4a-
CY, IIOBEJIHKM Ta 00CTaBMH TUX IIOAiN, AKi IIpu3Be-
M 1O IIOMWJIKOBMX omepaniit po6otnu III.

ABTOopu pobotu [2] pos3rnsafanTh MOTEHLINHI
3arpo3y €TMYHOIO XapaKTepy, [0 MOXKYTb BUHU-
KaTy IiJ 9ac BIPOBaJ KE€HHS IeONPOCTOPOBOIO
I B xaprorpadiro. 3a3HadeHi BUK/INKY, Ha IXHIO
JLYMKY, IIOB’s13aHi 3 PAJOM IIPOLECiB, cepef AKUX
B)X/IMBOTO 3HaYeHH:A HaOyBalOTh: KoMoAupikarisa
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(o monArae y ofep>KaHHI KiHIIEBOTO pe3y/IbTaTy
KapTorpadyBaHHs (KMl MOXe OYTHU JJOCTaTHBO
SAKICHNM, aBT.) 6€3 3Ha4HOro (a60 HaBiTbh KOLHOIO
3HAaHHEBOT'O) BHECKY aBTOpa (po3poOHUKa) y L1eit
pesynbTar); BifOBigaMbHICTD (IIOB’s3aHa 3 Hera-
TUBHVMM HacnifkaMy 3actocyBanHA II Ta omep-
JKaHHAM IIOMIIKOBUX pe3y/IbTaTiB J1oro po6oTn);
KOH(DimeHIiTHICTh (04eBUJHO CTOCYETHCS JAHUX
(aBT.), XapaKTepU3y€eTbCsA HEOOXiTHICTIO aBTOPU-
3alii KOpucCTyBa4ya BiIIOBifIHOTO IIPOTPAaMHOIO
3abe3medeHHs 0 poOOTi 3 Helo); yIepemKeHICTh
(omep>xaHHA XMOHOTO pe3y/lIbTaTy Ha OCHOBI 3a-
cTocyBaHHA iHcTpyMeHTiB IIII); mposopicTs, mosc-
HEHH: Ta IOXO/KeHH: (BM3HAYAIOThCA MPOIecaMIt,
OB’ A3aHUMM 3 YiTKuMM anropurtmMamu podorn 111,
PO3YMIiHHA MOXX/IMBOCTEN Oflep>KaHMUX Pe3y/IbTaTiB
Ha Oy/ib-sIKOMY eTalli J10ro 3aCTOCYyBaHH:, BUKOPU-
CTaHHs JaHUX 3 iTeHTN(IKOBAHUX [KEpPe).

TonoBHUM pesynbraToM pocnimxenHs [3] € Bu-
CHOBOK IIPO Te, IO Cy4YacHa XBUJIA iHCTPYMEHTIB
HITYYHOT'O IHTE/IEKTY /103BOJIAE€ CTBOPIOBATH Kap-
torpadiuHi TBOpU 6e3 YiTKO 3amporpaMoOBaHUX
IpaBWI, PO3MINPIOYY, 2 B IeAKUX BUIAJKAX i
IepeBepIIyIOUN NTIOAChKIMIT iHTemeKkT. Ha Hamre me-
PEKOHAHHSA Ije O3HAYaE, 1[0 iHTe/NIeKTyalbHi 371i60-
HocTi (paxiBLiB MOXYTh OyTM MeHII 3aTrpelyBa-
HVIMH Y HalO/IVDKIOMY MaitlOy THbOMY Ta BU3HAYAE
OJHY i3 IOTEeHNiTHNX 3arpo3 3actocyBaHHA 1T mif
4Yac MPOBAJKEHHA OCBITHBOI [isA/IBHOCTI Ta BUKO-
HaHH:A HayKOBO-JOCTIAHMX poObiT y KapTorpadii Ta
reoindopmarniii.

AmnasoriuHmit BUCHOBOK MOXXHa 3pOOUTH CTO-
COBHO 3MICTy cTarrTi [4], e ii aBTOpM 3aIpOIOHY-
BajIMl iHTeleKTya/nbHy IUIaTGopMy Kaprorpady-
BaHHS Ha OCHOBI BenmmKoi MoBHOI Mopmenti I, mo
HasuBaerbcsa MapGPT, i Ky MO)XHa BUMKOPUCTO-
BYBaTI! /IS KapTorpadyBaHHsA, PO3I/IAAAI0YN Kap-
Ty K iHTerpanuito pisHux ii eementiB. ¥ MapGPT
po3po6reHo Kinbka mpogeciiiHnX iHCTPYMEHTIB
KapTorpayBaHHA, KOXeH 3 AKNMX HpNM3HAYeHNI
[JIA YIPaBIiHHA BiIIOBIJHUM €1€MEHTOM KapTH.
3a [JOIOMOrOI TaKUX IHCTPYMEHTIB L MOJeb
HIT BMKOPUCTOBYETHCA CIOYATKY /A PO3YMiHHA
noTpe6 KOPUCTYBa4yiB HA OCHOBI IPOCTUX OMMCIB
IPUPOLHOI0 MOBOIO a0 1 HaBiTb Yepe3 pO3MOBY
(romocoBmit cynposin), 3 moganbUIMM aBTOMAaTNY-
HJM IOC/TiJOBHMM BUK/IMKOM BifITIOBIZHUX IHCTPY-
MEHTIB JI/If1 CTBOPEHHA KapTH (BXKe 3a [JOIIOMOTOI0
300paKyBabHMX 3aC00iB).

Hocnigxenna [5] mpucBsadeHe aHamisy 16
eTnyHux pexomenpauin HII ta 8 pexomenpanin
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reoinopMaLiiHUX TEXHOJIOri} 1040 BM3HAYEH-
HA Ta BUKOPUCTAaHH:A HM3KM €TUYHUX LIHHOCTEN
i mpuHIUNiB Jioro po6oTu (HampuKIaj, aBTOHO-
Mil, ynepemxeHOCTi, KOHQifeHIilIHOCTI Ta 3ro-
my). OgHNM 3 K/IIOYOBMX BUCHOBKIB IIPOBEJEHOTO
aHaJIi3y € acMMeTpUYHE 3TraJyBaHHA IE€BHUX LIiH-
HOCTeN i IpUMHUMNIIB y peKoMeHpaniAX. Pekomen-
manii mogo IHI gitko BKasyoTh Ha noTeHnian I
HEraTMBHO BIUIMBATYU Ha COLia/IbHY Ta €KOIOTIYHY
CIIpaBeIMBICTh, aBTOHOMIIO, TiJHiCTb, TOAI AK y
PeKOMeHIallisiX Mofo reoiHdopMaliiflHNX TeXHO-
JIOTill L{MM BIUIMBAM HPUJi/ISAETHCS Habarato MeH-
e yBaru. Lle Bkasye, 3riffHO 3 1yMKoI0 aBTOpA [5],
Ha HeoOXifiHiCTb Toro, 06 y reoinpopmanitHux
pexkoMeHpaLiAx Oyn1o 6iblie yBaru MpuUaizeHO po-
i, sIKy reorpagiuHa iHpopMallis Moxe BifirpaBaTn
y 036aBJIeHH] ITpaB okpeMux ocib i rpyr.

ABTopn crarTi [6] Y cBOEMY OCTiIKeHH] Ipu-
AN yBary sHa4eHHIO pisHux ¢opm danibiniamy
(3 nar. fallibilis o3Hayae «CXMIbHUIT TOMUTISITICS»
4y «3000B’13aHNUIT TTOMWIATHUCA», A6M.) Y KOH-
TekcTi reHeparusHoro IIII Ta jforo sacrocyBaHHA
B Kaprorpadii. Takuii mipxin Haromourye Ha QyH-
OAaMEHTa/IbHIJl IIOMMUJIKOBOCTI 3HaHb, 3T€HEPOBa-
Hux HII, Ta 3aK1MKae O KPUTUYHOTO OCMUC/IEHHSA
IXHIX M€X i HEBU3HAYEHOCTEN. Y IIbOMY BUIIAJKY
aBTOpamMy [6] pO3I/IANAIOTHCS IUSATh BapiaHTIB
¢anibiniamy (emicreMonoriqyHMI, MeTOROIOTIYHMIL,
OHTOJIOTIYHMI, IPAarMaTUYHNUI Ta HEOIparMaTn4-
Hui). Emicremosnoridamii migXxig BU3HAYAETHCS
TUMYacOBMM XapaKTepOM 3HaHb, TOJi AK METO-
JOJIOTIYHMIT — 30CepPe/PKYEThCS Ha HeOOXifHOCTI
METOMIB, CTIMKMX [0 momMuaoK. OHTOMOTiYHUI
dbanibinism cTaBUTH i CyMHIB QyHZaMeHTaIbHi
NIPUITYLIEHHS PO PeanbHiCTh, a IIPArMaTUYHNUI Ta
HeoNparMaTVYHUII — HArojolyITh Ha IPaKTU4-
Hill KOPMCHOCTI 3HaHb Ta iTEPATUBHOMY PO3BUTKY.
OcranHiit Bapiant ¢anibinismy iHrerpye Bci inmi,
IIPONIOHYIOYM THYYKY Ta IPAKTUYHO OPi€HTOBAHY
CTPYKTYypy. LI cTpyKTypa cupusie CTBOPEHHIO KO-
PUCHUX, OVHAMi4YHMX Ta IHK/IIO3MBHUX KapTorpa-
¢biunnx 3acrocyBanb. Y 3MicTi cTaTTi onmmcyerbcs,
Ak reHepatuBHuil [III Moxxe 6yTH BUKOpUCTaHMI
y HeolparMaTM4YHMUX paMmkax ¢anibimiamy mns
KOHCTPYKTUMBHOI'O BMPilIEHHA HEBM3HA4YEHOCTEN
Ta po3poOJIeHHs COLia/bHO 3HAYYIIMX PillleHb Y
ranysi kaprorpadii.

Y pob6orti [7] BU3SHaYe€HO HAABHICTb TPYSHOLIIB
y 3acTocyBaHHi noscHoBanbHoro I go reompo-
croposoro IIII, 3BefgeHux ii aBTOpamMu A0 TPbOX
OCHOBHMX IpoOieM: HPOBeLeHHS OOYMCIeHb
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nosicuoBanbHuM IIII; 06po6ku reorpadiunmx pa-
Hux 3acobamu reonpocroposoro IIII; reocorians-
Horo xapakTepy. I[Ipn meMoHcTpanii Ha TpuKIazgi
kmacudikanii WIOMMHHUX 00 €KTiB BM3HAYEHO,
o o0unucieHHsa noscHosanbHoro III BKaOYa-
I0Tb TPYAHOILLi BMOOPY HOBiIKOBUX JaHUX / MO-
meneit. O6po6ka reorpadiuHux JaHUX IIOB A3aHA
3 BpaxyBaHHAM MacliTaby, 6a30Bux reorpadiyHmx
CTPYKTYp JaHuX, IEBHMUX BapiaHTIB Bisyamisalil
pesynbraris. [eocomianbHi Mpo61eMy OXOITIOITD
06MeXeHH:A 00cATy 3HaHb (CEMAaHTMKM Ta OHTOJIO-
riif) y nosicHeHHi po6oTu reompocroposoro I, a
TAaKOX BiJICYyTHICTb iHTerpanii HeTEXHIYHMX aCIeK-
TiB y nmosicHoBanbHOoMYy 111, BKIIO4a09m mpouecu,
AKi IOMy He TiIJarTbCA IS BUPILIEHHA.

VY aHanituyHil poBigui [8] Ii aBTOpaMm OK-
peC/IeHO BUKIMKMJ Ta 3arpo3y BMKOPUCTAaHHA
incrpymenris III B ocBiTHROMY IIpoLleci Ta Hay-
KOBMX JJOCTIIJPKEHHAX y LjioMy. BkasaHo ronosHi
Buknukn 3acrocysansus I (ymepepmxeHicTp Ta
AKICTb JaHMX, aBTOPCHKI IIpaBa Ta IpaBa BIaCHO-
CTi, IIPO30PiCTh TEXHOJIOrII Ta iIHTEPIIPETOBAHICTD
pesynbraTiB, HagMipHa 3aJIE)KHICTh Bifl TEXHOJIO-
Iiii, anropuTMivyHa yIepemKeHiCTh i cupaBemin-
BiCTb, HEIOCTATHA €KCIEpTHU3a IPeAMETHOI ranysi,
BIUMOTY IO BapTOCTi Ta iHPpacTPyKTypw, aaro-
pUTMiuHa MiA3BiTHICTD, 3MiHA XapakTepy poboTn,
TOCTYIIHICTD Ta PiBHICTD), fIKi 3BefleH] /1O NNTAaHb
€TUYHOTO XapakKTepy. MOX/IMBMMU HaCHigKaMu
BuUKopucTanua 3aco6is 11 y [8] BusHaueHO IIa-
riaT, gesindopmariio, maxpaicTso, ganbcudika-
ito. BigmiTumo, 1110 oxpemi HacIifK He06aIHOTO
BukopucrtanHa I mocuTh BRamo BUPIMIYIOTbCA
BXe 3apa3. 30KpeMa Iie CTOCYEThCA IJIariaTy, AKUi
mozno 3acrocyBanns Il y HaB9anbHUX i HAYKOBUX
po60Tax yCHILTHO MepeBipsAEThCs 3aBAAKY HOBOMY
¢$yHKIiOHATY BiTIOBiFHOTO IpOrpaMHOro 3abese-
YeHHSI, 1[0 MOCTiTHO BIOCKOHATIOETHCS.

[Tpu posrmsaai nurtane interpauii III go cde-
p¥ OCBiTH, 30KpeMa Hp06neM, BUKJIMKIiB, 3arpos,
aBTOpM NyOmikauii [9] BU3HAYaIOTh PO3BUTOK iH-
¢dbopmaniriHo-KoMyHiKanitanx TexHomorin i III
Ta aKTMBHE BIIPOBA/KEHHA 3a3HaueHNUX (HopM
B OCBITHIl i HAyKOBUII IIPOLIEC AK CEPIIO3HUIL BU-
KJIMK OCBITHBOTO CepefoBUINA. 3a3HAYAIOTD, IO
pasom i3 HoBuMu MoxmmBocTaMu I y niit mapm-
Hi BUHMKAIOTh eTN4Hi mpobremu. B mpomy mmani
BOHM BKa3yIOThb Ha HeOOXigHiCTh 6GalaHCyBaHHS
iHHOBaIil i3 3a0e3nmeyeHHsAM KOHQIZEHIITHOCTI
indopmanii Ta copaBeAIMBOro BUKOPUCTAHHSA
TEXHOJIOT1il; BXK/IMBICTh pO3pOOJIEHH CTaHAPTIB
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eTUKM OCBITH, fKi 3a06e311euyloTh YecHe Ta be3red-
He BUKOpUCTaHH:A iHopManii B HaBYaHHi.

Jlo HalicepJlO3HIIIMX HENONiKiB BUKOPUCTAaHHSA
HOIT B ocBiTHPOMY TpoOIIECi 3aKIaziB BUIOI OCBi-
i aBTOpamm [9] BimHeceHo BimcyTHicTp y III
CYTO IIOICBKMX AKOCTEN, 30KpeMa: MOPaabHOCTI,
BMIHHA CIIiBYyBaTy, CIiBIIEpEXMUBATU, HaJaBaTu
APY>KHIO IiITPUMKY TOLL0; BiICy THICTb IHTYITUBHO
BipHMX peaKliil Ha pi3Hi KUTTEBI CUTYyaLlil; TIOTEH-
LiiiHa MOXX/IMBICTh BUKOPUCTAHHA IHCTpyMEHTaMI
IIIT 360py nepconanpHoi iHdopmauii 3 mogaIbIINM
3aCTOCYBaHHAM IIPOTY BOJIi JIIOVIHIL

Y 3micTi permameHTHOTO MOKyMeHTY MinicTep-
cTBa OcBiTM i Haykm Ta MiHicTepcTBa nudposoi
tTpancdopmanii Ykpaiuu [10] mogaHO peKOMeH-
mauii moyno BixnosifanbHoro Bukopuctanus 11 B
3aK/lajax BUIoi ocBiTy. Bil3HavyeHo, IO cy4acHa
ocBita HemoxuBa 6e3 1111, Tomy 3akmaay BUIOL
OCBITHM IIOBMHHI 3/Ii/ICHIOBATH aJjallTallilo JO cyJac-
HUX OCBIiTHIX TpeH/IB i BIIpOBaJyKyBaTy HalKpa-
i cBiToBi mpakTukn y coepi I, mo6 36epiratn
KOHKYPEHTOCIIPOMOXXHICTb, pOOUTY HOBi HayKOBi
IpOPMBM Ta TOTyBaTy cwibHUX (paxiBuis. Cepen
BukukiB Il — 1e 3abesmedeHHs iHTerpamii
incrpymenris IIII mpuHIMIIAaM KOHTPOTIO 3 GOKY
JIOAVIHY, KOHDIi/IeHI[ITHOCTI, YIPaB/IiHHIO JAHUM,
IIPO30POCTi Ta HEAVCKPVMiHALIL

O6paHi 1 aHaMi3y poOOTY € BaXKIMBUMIU /IS
PO3yMiHHA OKpeMUX HanpsAMiB 3acTocyBaHHA 111
BoHM XapaKTepusylTb Cy4acHUI CTaH BUBYEHHA
NUTaHHA HAaABHMUX BUK/IUKIB, AKi HECYTb 3acobu
HIT g cucreMy OCBiTM Ta NIPOBEEHHA HAyKO-
BUIX JIOC/TiJIKEeHb, 30KpeMa I1 y ranysi kapTorpacgii
Ta reoindopmaruku. O6’€HYI0UO0 JAHKOIO I
BCiX po6iT € BUOKpeM/IeHHs ITpo6ieM, ITOB’ A13aHUX
3 eTMYHMUMM NUTaHHAMMU 3acTocyBanHA III, ame
BOHI, HAa HAllly IYMKY, He € KiHIIeBUMU B IIEPEKY
ioro BUKIMKIB i 3arpos. Tomy it BUHMKIIA ifies 1m10-
[0 HEOOXiMHOCTI HallMCaHHA L€l CTATTi.

MeTta gocmimKeHHsS

Merta niei poboTu monArae y cucremarusanii cy-
JacHMX BUKIMKiB BUKOpMcTaHHA 3aco6is III y
npoteci migroroBku ¢axisuis 3 kaprorpadii Ta
reoindopmaruku B YkpaiHi.

Ha ocnoBi cdopmynboBaHOi MeT aBTOpaMm
IIOCTABJIEHO /10 BUKOHAHHSA PsJ IOCTiJOBHUX 3a-
BIIaHb:

e« po3pobuty mipxig po xmacudikanii iHcTpy-
MeHTiB IIII mma BUKOpMCTaHHA B HaBYaJIbHOMY
IpolLeci Ta HayKOBUX JOCHIJKEHHAX IPU IiAT0-
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toBIi ¢axiBiiB 3 Kaprorpadii Ta reoindopmaTukm
B YKpaiHi;

 BMOKPEMUTU IPYIV HasIBHUX BUK/IMKIB BUKO-
pucrtannA incTpymenTis HII y 3asHaveHnin ramysi;

o oniHnTy piBHi BrumBy 3aco6is IIII y mporeci
BMKOPUCTAHHS IIiJl 4aCc HaBYaHHs Ta IIPOBeJeHH:A
HAayYKOBUX JIOC/IiPKeHb IpM MiAroToBLi ¢axisIiB
3 kaprorpadii Ta reoindopmaruku B Ykpaii.

O6’exToM pocmifxeHHA Oyn10 06paHO iHCTPY-
meHTu III, 3acTOCyBaHHA AKMX Y OCBiTHBOMY
IpoLeCi Ta HAYKOBUX NOCTIIDKEHHAX CYIIPOBOIKY-
€TbCA TIEBHUMU BUK/INKAMU IIifi Yac pOpPMYBaHHA
KOMIIETEHTHOCTeNl Y MaitbyTHix ¢axiBLiB 3 KapTo-
rpacdii Ta reoindopmMaTKM Ta MOAANBIIOrO (PyHK-
LiOHYBaHHA L€l Tamysi B YKpaiHi 3 ypaXyBaHHAM
BrposaxeHH: III.

IIpepMeTOM [OCTIIKEHHA BU3HAYEHO CYYacHi
BUK/IVKIU BUKOpucTaHHA 3aco6iB III mpu migro-
toBILi ¢axiBiiB 3 Kaprorpadii Ta reoinbopmaTukm
B YKpaiHi.

MeTomu mocmimKeHHA

CyKYIHICTb MeTOJ[iB HAYKOBOTO JOCTiPKEHHs, 1110
BUJIi/IEH] 3a BiIHOLIEHHAM /IO IIEBHUX Tajly3eil Ha-
YKI Ta fAKi aBTOpy 06panm AjIs JIOoro IpOBEleHHs,
a TaKOXX INOCTiJOBHICTh IXHBOIO 3aCTOCYBAHHA
3TiTHO 3 JIOTIYHOIO ITOCAITOBHICTIO MOCTAaBIEHUX
3aBlIaHb, CKJIaJ]a€ TOTO METOMIO/MOTIO.

Merop aHanidy HeOOXigHWII [/Isi BUBYEHHS
BJIAaCTUBOCTEN OKpeMux iHcTpyMeHTiB II mopmo
MO>X/IMBOCTEN BUOOPY O3HAK IXHBOTO BifHECEHH:
IO pisHMX KaTeropint. BHacmifok ogep>kaHHA KOMII-
JIEKCY BiITIOBiHMX 3HAHb 3a pe3yabTaTaMy aHaJli-
3y, BUOKpeMJ/IeHHs ocobmmBocrTeit 3aco6is 1T asa
BUKOHaHHs ()aXxOBO-OpPiEHTOBAHMX 3aBJaHb KapTO-
rpadii Ta reoindopmMaTuKy i mi3HAHHS HpeaMeTa
JIOCTTIKEHHS SIK €IMHOTO 117100, 3a06e31edyeThbCs
IIIAXOM 3aCTOCYBAHHS METOJly CUHTE3Y.

Knacudikarisa gana sMory spilicHUTI pO3IIOAIT
inctpymenris Il Ha pisHi rpynm y BifmoBigHOCTI
3 OOIPYHTOBaHOKI O3HAKOI0 TAKOTO PO3MOAITY LIO-
IO MOK/IMBOCTEN BUKOPUCTAaHHA B HaBYaJIbHOMY
IpoLeci Ta HayKOBUX JOCHIJKEHHAX IPU IifTo-
toBILi ¢axiBiiB 3 Kaprorpadii Ta reoinbopmaTnkm
B YKpaiHi, a TaKO>X BUJiJIEHHA IPyN 3aTpoO3 BifillO-
BigHMX 3ac006iB.

BukopucranHa HayKoBOI iHEYKIii J03BOMINIIO
3AIICHUTY POPMY/TIOBAHHS MOTOYHMX Ta KiHIIEBUX
BUICHOBKIB 1[010 (YHKIIIOHATy 3HaYHOI Ki/IbKOCTI
3aco6iB IIII, BUK/IUKIB, Ki BOHU MOXXYTb HECTH 3a
pesy/nbraramMu IXHbOI'O 3aCTOCYBaHHA, Ta 11O Bifl-
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OyBaeTbCsl HA OCHOBI JJOC/TI/PKEHHS BiIIIOBifHUX
(YHKLIN Y YaCTMHY JaHUX €leMeHTIB, AKi BXOAATD
o ogHOro K1acy ¢yHkuioHanpHocTi. HeBigpinpHa
Bifi iIHJYKTMBHOTO METOAY AEAYKLiA JO3BONMNIIA
3poOUTYU BIUCHOBOK PO KOHKPETHI BUK/IVKY Ta 3a-
rposu IIIT y ranysi kaprorpadii Ta reoinpopmaru-
KM Ha MifICTaBi 3HaHb 3araJIbHUX BIACTUBOCTEN Ta
HaABHMX QYHKIIill IpOaHaTi30BaHNX iHCTPYMEHTIB.

ITopiBHANBHMIT METOJ] Y BOCTiPKEHHI 3aCTOCO-
BaHO /IS BUABJIEHHS NOJIOHOCTEN Ta BigMiHHO-
creit y 3aco6ax IIII aya mpoBeeHHA iXHBOTO yIIO-
PAJKYBaHHA 3 ypaXyBaHHAM PiSHUX KPUTEPIIB.

BusHayeHHA KiNbKiCHUX 1 AKiCHMX IapaMeTpiB
II0[0 BMKIMKIB 3aCTOCYBaHHA iHcTpyMeHTiB 11
Ta MEePCHEeKTUBY IXHBOTO BIUIMBY Ha GOPMYBaHHSA
Ha10/IVDKYOTO PO3BUTKY Ta/lly3eBOTO CepefjoBMIIA
3/Ii/ICHEHO Ha OCHOBI OL[IHKOBOI'O METOZY LU/IAXOM
aHKeTyBaHHA.

CucTteMHUI MifXif, AKNI PO3TIARAETHCA aBTO-
paMu sAK 3acib iHTerpyBaHHS BCiX CKIaJOBUX, IO
JIO3BOIVIU 3[IiICHUTY BUSIBIE€HHS BUK/IUKIB 3aCTO-
cysaHHA iHcTpyMeHTiB I, BUKOpMCTaHO Ha BCiX
eTarax MpOBeJEeHHs TAHOTO JOCITiKEHHS.

Bukag ocHOBHOrO Marepiany
3 OOIPYHTYBaHHAM HaYKOBNX Pe3yIbTaTiB

HapuanHs 3100yBaviB 3a CIPAMYBaHHAM 3 KapToO-
rpaii Ta reoindopmaruku B Ykpaini, 3miii-
cHoeTbcsl y 3BO Ha ocBiTHIX nporpamax ii mep-
IIOTO, PYTOro Ta TpeTboro piBHiB [11]. Y 2023 p.
B HaIli KpaiHi QyHKI[IOHYBa/IO TP LIEHTPU TaKOI
nigroroBku: KniBcbknii HaljioHa/IbHUII YHIBepCHU-
teT imeni Tapaca IlleBuenka, HanionasapHuit yHi-
BepcuteT «J/IbBiBCbKa MOMiTeXHiKa», XapKiBCbKUII
HanioHanbHUI yHiBepcureT imeHi B. H. Kapasina
[12].

Y 3B’43KY 3 y3rofpKeHHAM y 2024 p. HalliOHa/Ib-
HOIO IIepeiKy rajysei 3HaHb i CrelialbHOCTEN
[13] 3 mixxHapogHUM CTaHAapTOM Kaacu@ikaiii
ocBitTu [14] ocBiTHI mporpamm, fAKi IOETHYIOTH
kaprorpagiio Ta reoindopMaruky, sapas peani-
3yI0TbCA 3a crenjianbHicTio «Hayku nmpo 3emmro»
ranysi sHaHb «lIpupomgHNYi HayKy, MaTeMaTHKa Ta
cTaructukar» nuue y gsox 3BO: Kuiscbkomy Ha-
LioHa/IbHOMY yHiBepcuTeTi imeni Tapaca IlleBuen-
Ka Ta XapKiBCbKOMY HalliOHa/IbHOMY YHiBEPCUTETI
imeni B. H. Kapasina.

[TpoBaKeHHs OCBITHIX porpam 3 Kaprorpadii
Ta reoiHGoOpMaTUKM 32 HA3BAHOIO CIeELiabHICTIO
MIOBHICTIO Y3TOMKY€ETbCA 3 ii 3micToM [14].
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[TigrotoBka ¢axiBuiB 3a3HaYeHOro Hpodinio
MOXK/TMBa TaKOX 1 3a crerianbHicTio «leomesis Ta
3eMJIeyCTpili» ramysi sHaHb «IHXeHepis, BUPOOHU-
LTBO, Oy#iBHMLTBO» [13], 30KpeMa i1 BUKOHAH-
HS BY3bKO-CIIPSIMOBAHMX 3a/lad KapTorpadyBaHH:
3acobamy reoiH(pOpMaLifiHUX CUCTEM, OCKIIbKI
kapTorpadis 3rigHo [14] BXOAMUTH O NeEpeliKy
ii cmenjianmisaniit (TyT posymiemo nuine 4acTUHY
kaprorpadii, sika acOL[i0€TbCS 3 IEBHMMY HaIpsi-
MaMI CIeljia/IbHOTO KapTorpadyBaHH:). Aje Taka
MOXX/IMBICTb MOXKe OyTU peaji3oBaHa 3a PaxyHOK
HasBHOTO IOTY>XHOTO KaJJpOBOTO IOTEHIialy, 30-
CepeyKEHOT0 B OJHOMY CTPYKTYPHOMY IiZpO3zini
3BO, mo goBoni ycmimHo 3pobneHo Ha kadenpi
reopiesii Ta kaprorpadii KuiBcbkoro HauioHaabHO-
ro yHiBepcurery iMmeni Tapaca llleBueHka.

[TigroroBka BMOKpeMJIeHMX ¢axiBLiB 3 Treo-
inpopmaTuky Hamm y uiit po6oTi He posraAma-
€TbCSA, OCKIIbKM reoiHpOpMaTUKy He MOXKHA Bifi-
OoKpeMuTH Biff KapTorpadii, a 3B’s130K 3a3HaYEHNX
rajyseil sHaHb Ji Hajasi TinIbKy MinHimae. ITpu
LIbOMY KapTy Ta aT/Iacy € OJHUM i3 TOTOBHUX JKe-
per ofiep)KaHHsI IPOCTOPOBO-4acoBoi iHpopmaii
ms onpanioBanHs y cepeposuini I'IC. Tnuii indop-
MaliliHi Keperta, 1o He MiCTATb KapTorpadiuyHoi
CK/mafioBoi, jia Bukopucranua y I'IC mpus’asy-
I0TbCA O KapT Ha OCHOBi CMCTe€M KOOPAMHAT, SKI
3aCTOCOBYIOTbCA B Kaprorpadii. Bisyamisamis pe-
synbratiB po6oTn I'IC 3aiiicHIOETBCA TepeBaXKHO Y
BUIJIALL KapT pi3HMUX BUJIB 1 THUIIIB.

Tomy, Ha Hally yMKy, caMme QyH/jaMeHTa/lIbHa
Ta NMpaKTUIHa KapTorpadivyHa miAroToBKa Ha Bif-
MOBIiIHNX OCBITHIX Iporpamax € ocHOBOI dop-
MYBaHHs KOMIIETEHTHOCTeNl CydacHMX ¢axiBIjiB
3 kaprorpadii ta reoindopmaruku. Bonopinua
MOBaMM IporpamyBaHHA, ¢pyHKuioHamoMm I'IC Ta
iHIIOrO MporpaMHOro 3abesnedeHHs, IHCTPyMeH-
tamy HII e migcmiroe iXHi 3SHaHHA, YMiHHA Ta
HaBUYKM BUKOHYBATH IIPAKTUYHI 3aBJJaHHA HaVIBU-
LIOTO CTYIEHA CK/IAJHOCTI.

[1ioxio 0o xnacugikayii incmpymenmis
WMYuHO020 iHmMeneKmy 0151 BUKOPUCTIAHHS
8 HABHANILHOMY NPOUECi Ma HAYKOBUX
00cniONeHHAX Npu Nid20mosyi gaxieyie
3 kapmoepagii ma zeoinopmamuu 8 Ykpaii

BaxnuBYUM i IOYaTKOBMM 3aBIAHHAM Y IINMTaH-
Hi pO3yMiHHS BUK/IMKIB i 3arpos, siki HecyTb (a0
MOXyTb HecTy) 3aco6u IIII Ha popmyBaHHA KOM-
HEeTEeHTHOCTeN MaitbyTHiX ¢axiBLiB 3 Kaprorpacgil
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Ta reoindopmaruku, € ixus xnacudikanis. Bona
MNO3BONUTH YHOPALKYBaTU HasABHI iIHCTPYMEHTHU
HOII 3 ypaxyBaHHAM JWHAMi4HOCTi iX PO3BUTKY.
Ajle BpaxoByIOUM MalbKe IIOBHY BifiCyTHICTb poOiT,
IPUCBAYEHNX NUTAHHAM TI'PYIYBaHHA IIPOrpaM-
HUX NpopyKTiB i3 I my1a BUKOHaHHA ramy3eBUX
3aBJlaHb, aBTOPY BBOKAIOTH 32 HEOOXiHE CIIOYATKY
POSIVIAHYTU HasABHi JOCATHEHHA CTOCOBHO K/IacH-
¢ikaniit 3a3HaUYeHNX NPOAYKTIB 3a pisHUMM O3Ha-
KaMIL.

Asrop [15] nposiB kareropusanito I1I crocos-
HO MOXX/IMBOCTEI JIOTO BUKOPMCTAaHHA IIPU BU-
pileHHi pisHUX npodeciiHuX 3aBJaHb y LiIOMY.
Incrpymentu IIII HuM kmacugikoBaHO 3a pAgOM
O3HaK: 3a iepapXiYHMMU PiBHAMM CKIAZHOCTI; 3a
MeTOfIaMIl HaBYaHHsA; 32 (PYHKI[IOHAJIBHICTIO.

IIpu Bupinenni I sa iepapxiyaumMy piBHAMM
CKJIaJJHOCTi BKa3aHO, WO TaKi iHCTPyMEHTH € Hali-
LIV PUIOK i€papXiYHOI0 KaTETOPIEI0, AKa OXOIIII0E
MeTOAM, IO NO3BOJAITh MAIIMHAM (MU po3yMie-
MO — IPOTPaMHMM IIPOAYKTaM) iMiTyBaTu JIOf-
CbKUIt a0 iHIIMIT 610/IOTIYHNIT IHTEEKT, POO/IAUN
BUICHOBKM 3 J1OTO BXiIHMX JaHUX Ta T€HEPYI4u
pesy/nbraty, He 000B’13KOBO OyfydM sIBHO 3aKOJI0-
BaHMMM. 3asHadeHo, wo I e mupokoro ramyssio,
AKY MOYKHA JIOIaTKOBO PO3JININUTH Ha Iijramysi Ha
OCHOBI Iji/Tell, MeTOfiB a00 3aCTOCYBaHb CUCTEM.
3 ypaxyBaHHAM nboro y [15] BupiineHo Taki 3a-
cob6u IIII ax: mamuuHe HaByanHsa (MH); rmuboxke
HaBuaHHA (I'H); reneparusumit I (TenII). Tyt
C/IiJ, [OJATH, IO BOHM 3HAXOAATHCA HA PISHUX
iepapxivyHuX piBHAX cKIagHOCTI (puc. 1).

MH e nigmuoxxunow III, 30cepemkxeHon0 Ha
CTBOPEHHI aJITOPUTMIB ab0 CUCTeM, AKi MOXYTb
HaBYaTHUCA Ha JJaHUX Ta MMOKPALyBaTH CBOIO IPO-
NYKTUBHICTb 6e3 ABHOTO IporpaMyBaHHA. Bupine-
HO pisHi anmroputmMu MH: HaB4aHHA 3 yunTenem,
6e3 yunutens abo HaBYaHHA 3 MiAKPIIUIEHHAM 3a-
JIEKHO Bifl TMIIy METOJNY HaBYaHHS Ta HasABHOCTI
3BOPOTHOTO 3B’SI3KY.

[TigmuOxmHOI0 MH, 3a TBepI>KeHHAM aBTOpa
[15], € T'H, mo BMKOPMUCTOBYE IUTY4YHi HeilpOHHI
Mmepexi (HM) i1 MopnenoBaHHs CKIafHUX 3aKOHO-
MipHOCTeJ! Ta 3B’A3KiB y jaHux. Binsuadeno, mo HM
€ HanoTy>xHimmmy anroput™amu 1. OpHak Born
TaKOXK PECYpCOEMHI [I HaBYaHHA Ta 3amycKy. dDa-
XOBO-OPI€HTOBaHI 3aBIAHHS, AKi MOXXYTb BUKOHY-
BaTIUCh HA OCHOBi BuKopucranus ['H, omucano y [1].

IMinmuoxnnow I'H e Tenllll, mo xapakrepu-
3yETbCA CTBOPEHHAM HOBOTO Pi3HOMAaHITHOTO
Ta Pi3HOTMIIHOTO KOHTEHTY, BUKOPUCTOBYIOYM
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lepapxiunuti pigeHo
cknadHocmi 1

lepapxiunuti pieHsb
CKNaoHocmi 2

lepapxivnuti pigerb
cknadHocmi 3

MalunHHe HaBYaHHA
(MH)

3aco6u wryyHoro
iHTenexTy (LLI)

Mn6oKe HaBYaHHA FenepaTusHui LWI
(fH) (FenlLl)

v

Y Y

HaBYaHHA 3 yuntenem
HaBYaHHA 6e3 yuntens
HaBYaHHA 3 NigKPiNAeHHAM

Be/nKi MoBHi Mozeni (BMM)

3 BUKOPUCTAHHAM BapiaLiliHuX
aBToKogepiB (BAK), renepaTuHo-
3maranbHux mepex (F3M), reHepaTuBHuX
nonepeAHb0-HaBYEHNX TpaHchopmepiB
(rnm

rMNOOKI LWTYYHi HEPOHHI
Mepexi (HM)

Puc. 1. Mopens xnacudikanii 3aco6is Il 3a iepapXiYHuMM piBHAMU CKIafHOCTI
(yxmaieHo aBTOpamy Ha OCHOBI [15])

MeToau Bapianiitnux aBTokofepis (BAK), renepa-
TUBHO-3MaranbHNX Mepex (I'3M), reHepaTuBHMX
nonepegHbo-HaBueHNX Tpancpopmepis (I'TIT).

Bigsnaummo, mo y kmacudikanii 3a miero o3-
HaKOI0 aBTOpoM [15] He BpaXxOBaHO OKpeMy IIif-
MHOXUHy I'H — arentnmii I, sxuit 3maTen aBTo-
HOMHO (0e3 y4acTi JTI0yHY) CTBOPIOBATY KOHTEHT,
IUVTAaHYBaT) Ta BUKOHYBAaT! OaraTroeTarHi 3aBjaH-
HA. Bukopucranusa rakoro saco6y Il oueBnpgHO
CIIpUATHUMe TIOSIBi IIEBHUX 3arpo3, sIKi 000B’A3KOBO
Tpeba BpaxoByBaTy [y MiHimisanil pusnkis opep-
YKaHHS Hellepef0auyBaHOTO Pe3y/IbTary.

Cknapgosi MH (ous. puc. 1) popmytots y [15]
posnogin Il nHa Tpm kateropii, BUAineHi 3a me
OfHi€I0 03HaKOW Kracudikalii — MeTogaMu Ha-
BuaHHA. HaByanHsa 3 yunrenem y IIII nepen6adae
HaBYaHHA MOJIe/Ii 3a JOIIOMOIOX0 «Mi4eHUX TAHUX»,
KO/M KO)XKeH Habip BXiHMX JaHUX Mae IIOB’s3a-
HUil Bimommit pesynprat. HaBuaHHA 6e3 yunrensa
BJM3HA4Ya€ HaBYaHHA MOJIeNi 3a JJOIIOMOIOI0 «HeMi-
YeHUX JaHUX», TOOTO BXIiJHI MaHi He MAIOTh KOJ-
HUX TOB’sI3aHUX BUXOZIB abo 1iyeir. HaBuanus 3
HiKpilUIeHHAM Ilepefi6adae MOXKIMBOCTI BUKOPU-
CTAaHHA JIIOfleN I OLIiHKM ITOYaTKOBMX Pe3y/bTa-
TiB MOJIe/li Ha OCHOBI 3a3/iajieTilb BM3HAUYEHOI Ta
3arajIbHOI CMCTEMM OLIiHIOBAaHHA.

DyHKIiOHANMBHICTD K 03HaKa Kaacudikarii iH-
crpymenTis Il Bu3Havae ixHi MO>KIMBOCTI (3a f0-
IIOMOTOI0 CYKYIHOCTi YHKIIiil) 11010 BUpilIeHH
3aBJlaHb BignosigHOI ckmagHoCTi. TakuMn ¢QyHK-
LiAMI €: BUKOHAaHHA aJITOPUTMiB IIPOTHO3YBaHH:
Ta perpecii; kacudikauis; KnacTepusais; 06po6-
Ka NPUPOJHOI MOBY; PO3Ii3HABAHHA 300paXKeHb;
dbopMyBaHHA peKOMEHJAIIil.

3posymino, mo Takuit posnogin I He € Bu-
JeprnHuM. JIo HbOro MOXKYTb OyTH BK/IIOYeHi 1 iH-
mi 7ioro xmacu (kareropii) mo mipi ixHboI OABM
y IporpaMHOMy 3a0e3ledeHHi a60 BUABIECHHS Y
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mpoljeci mofanbunx KOCHiKeHb. Y po6oTi [15]
NpuBefieHi OKpeMi NpUKIafu MPOTPaMHUX IPO-
OYKTiB, AKi BXOJATH 10 pisHUX Karteropiit 1.

[Ty6nikanis [16] pae posmopin 3aco6is III
3a IBOMa O3HaKaMI: TUIIOM BUKOHYBaHIX 3aBJaHb i
(YHKIIOHAIBHICTIO (TUIIOM BUKOHYBaHUX (DYHKIIiiI).

3a TUIIOM BMKOHYBaHMX 3aBJaHb BUJiZIEHO BY-
3pkuit I (pospobmennit Ta HaBUYEHWUIT BUKOHY-
BaTM KOHKpETHi 3aBJaHHA a00 3aBJjaHHA Yy BY3b-
KoMy fiamasoni); saranpauit 11 (Mae 3paTHiCTD
pO3yMiTH, HaBYaTHUCA Ta 3aCTOCOBYBATU 3HAHHA
B IIMPOKOMY Jjialla3oHi, MOIiOHO [0 TOro, SIK JIIO-
OVHA MOXKe afalTyBaTUCA IO Pi3HUX 3aBHaHb; LA
kareropis I 3apa3 uje 3annuraerbcs Oinpiine Ha
TeOpeTUYHOMY piBHi, HDX Ha IpakTuii); cymep
[T (mae mepeBepiIyBaTy iHTENIEKT JIIOAVHN Y BU-
pimeHHi mpo6reM, KpeaTMBHOCTI Ta 3arajJbHUX
3iOHOCTSAX; TOKU He peani3oBaHmii).

3a ¢yukuionanpHicTio 11 K1acugpikoBaHo Ha:
peakTBHi MamyHM (MPaLIOI0Th BUKIIIOYHO Ha OC-
HOBI MOTOYHMX JAHUX i He 30epiraloTh YKOJHOTO
HIOTIePEeAHBOrO OCBiAY; Iii 3acobM pearyroTb Ha
KOHKpeTHi BXifHi mani pikcoBaHMMMU BUXITHUMMU
NaHMMM Ta He 3[aTHI aJanTyBaTucs); iHCTpyMeH-
TU 3 0OMEXEHOI0 IaM ATTI0 (MOXYTb HaBYATHUCA
Ha OCHOBi MUHY/INX JAaHMX, I[00 MOKPAIINTY Maii-
OyTHI peakuii); Teopis posymy y III (mepebyBae
B po3po0Iii Ta Mae Ha MeTi 3pO3yMITHU JTIOACHKI
eMollil, TIepeKOHaHH:, HaMipy Ta 6a’KaHHSA; MiC/IA
HOSIBY BiH [JO3BOJIUTH MAIlMHAM OpaTy y4acTh y
CKIaJHINNX B3a€EMOJIAX, CIPUIIMAIOYM €MOLIil Ta
BiJJIOBIZHO KOPUTYI0OUM HOBEJiHKY); CaMOCBifo-
vutt III (auHi ypaBanunit incrpyment I, axuit
Ma€ BOJIOJITI CaMOCBIZJOMICTIO Ta YCBi/JOMJ/IEHICTIO,
MOJiOHOI0 10 JTI0JCHKOI).

Amnarnoriuni vorupn xnacu IIII BusHaveno y [17].
A inTerpauia tTunis BukonyBanux HII samay i tu-
IiB BUKOHYBaHUX GYHKLI (DyHKIIOHATBHOCTI)
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3 ¢popmyBaHHAM ceMM KiaciB 3aco6is IIII mopa-
€TbCS 1A aHaMi3y B nmyomikanii [18].

ITpoanamizoBaHi my6mikarii cTam migIpyHTAM
IJIA BUK/IAQ[IEHHA aBTOPCHKOTO IiJXOAy JO K/Iacu-
¢ikamnii incTpymenTis 11 14 iX BUKOpUCTaHHA B
HaB4Ya/IbHOMY IIPOLIECi Ta HAYKOBUX JOCTIPKEHHAX
npu mifrorosui daxisiis 3 kaprorpadii Ta reoin-
dbopmarnky B YkpaiHi.

Buxopsun i3 3araspbHOBiIOMIX BUMOT IO KJjIa-
cucikarii, a TakoX 6a3y04MCh Ha BaK/IMBUX IIO-
YaTKOBMX HAIPaIllOBAHHAX, PO3SKPUTUX y HOCIIi-
mKeHHi [1], noninbHO chopmymoBaTy HeoOXigHi
I/I LIbOTO YMOBH, AKMM BOHM (cTocosHO IIII) ma-
I0Th MiJIOPARKOBYBATUCH JI/IA BUKOHAHHA rajnyse-
BUX 3aBJIaHb, 3BaXKal04M Ha ixHI0 crenugiky. Lle:

* CYTTEBICTb O3HAK, 3a AKMMI Ma€ BifOyBaTuCh
posmopin 3aco6is 111 Ha kareropii (Hanpukazg, Bu-
IiZIeHHS K/IAaciB, MigK/IAaciB, BUMIB, MigBUIIB TOIIO);

e 3aCTOCYBAaHHA NENYKTMBHOTIO IiIXOY O KJIa-
cuikaii, o HonArae y CTafiiiHoMy nepexopi Bif
3arajIbHOTO JJO OKPEMOTO;

e KOXX€H piBeHb BMJi/NeHHA iHCTpyMeHTiB III
Mae nepenbadaTy 3B’s30K i3 TOJIOBHOK CYTHICTIO
(simpom), 4uM € mporpamHe 3abe3nedeHHs, B paM-
Kax sKOTO peayi3oBaHo JI0ro IeBHUI QYHKIIIOHATT;

 moBHOTa Kaacudikariii, 1[0 MOBMHHA MiATBEp-
IPKYBATMCh Ha MOMEHT 11 IIPOBEJEHHS 3a/TyYeHHAM
ycix Bifomux inctpymenris II;

 HafABHICTb y po3pobieHiit kaacudikanii mo-
POXHIX (pe3epBHNX) YapYHOK JIISI MOXK/IMBOCTEN
11 JONOBHEHHA Ta OHOBJIEHHA HOBUMM KaTeropi-
AMM, 110 0COOIMBO BaXK/IMBO i3-3a AMHAMIYHOCTI
3aco6is III.

Jloriuno crBepmxyBary, mWo incTpymenTu I
AK TmporpamHi 3acobu mas kaprorpadii ta reoin-
dbopmatukn 6esnocepegHbO MOB’s13aHi 13 3acoba-
MM aBTOMarusalii kaprorpadiuynux pobir. Tomy
B OCHOBY BMOOpPY O3HAaK IXHBOTO PO3IOZINY A/IA
BuAiNeHH: KnacuikariitHuxX Kareropiit HeoOXifHO
MOK/IACTY KPUTepiil BifHOIEHHA 10 PYHKI[iOHATY
IPOrpaMHMUX IIPOAYKTIB, AKi MOXKYTb 3abe3medyBa-
TU peajli3alilo BiAIIOBIIHMUX 3a/ad.

ABTOpYM BUAIIAIOTH HACTYIIHI TPY K/1acu 3aco6iB
IIIT 3a miero 03HAKOIO:

« BOyZOBaHi y ImporpaMHe 3abesIedyeHHs, 110
3abesmeuye pisHi nmpouecu aBroMaTn3auii kapTo-
rpadiuHux pobit 3 ¢GikcOBaHMMU aITOPUTMaMU
ix poboTu Ta ofep)KaHHA IependauyBaHOTO pe-
3YIIbTaTY;

« BOyZOBaHi y mporpamMHe 3a0e3NedeHHA /I
aBTOMaTu3anii KaprorpadivHux pobiT 3 MOXK/IN-
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BICTIO HaBYaHHA 3 OJlEP>KaHHAM fAK Iepef06adyBa-
HOTO, TaK i Helepe6auyBaHOTO pe3y/IbTaTY;

e HE3aJIe)XHI Bii IpOrpaMHMUX IPOAYKTIB, AKi
BUKOPUCTOBYIOTbCA /I aBTOMATHU3alil KapTorpa-
¢ivHUX pobiT, a/e MOXKXYTb BUKOHYBATH 3aBJaHHA
10 poOOTi 3 TPOCTOPOBMMU AaHVIMMU Ta OfEpPXKaH-
HAM Hellepefi0ayyBaHOTO pe3y/IbTary.

Knac B6ynosanux incrpymenris IIII 3 dikco-
BaHUMM JITOPUTMaMU iX po6OTH Ta Ofep>KaHH:A
nepen0adyBaHOTO Pe3yIbTAaTy OXOIUIIOE IPOrpaM-
He 3a0e3Ie4eHHs, 10 BiJHOCUTBCA IO KpayAcop-
CMHTOBUX KapTorpadiuHux cepsicis i aHa/OrivHNX
IPOAYKTIB i3 MOXX/IMBOCTAMYU POOOTH 3 TUIIOBUMU
reorpagiuauMu ocHoBamu (Hampukiaj, Google
Maps); TIC (ArcGIS Pro, MapInfo Pro, QGIS);
CAIIP (AutoCAD Map); By3bKO(yHKIIiOHa/TbHUX
nponykriB (Surfer) Ta iH., 1110 BUKOHYIOTH TUIIOBi
3aBJaHHA Yy IIpOLieci CTBOPeHHs KapTorpadivHmx
TBOPIB, CEpefl AKMUX: MY/IbTHPiBHEBA T€HEpatisalis;
pO3IOAiNI pALIB KIBKICHMX IIOKa3HMKIB Ha Ipaja-
L[il Ha OCHOBi 3aIpOrpaMOBaHMX METOJIiB yTBO-
PeHH: MK/ (I TUX CIOCOo6iB KapTorpadiyHoro
300pakeHHsI, SIKi Iie mepenbavanTh); peanisaris
QITOPUTMIB aBTOMATMYHOI iHTepmomAnii (s
KapTorpadyBaHHA Criocob6amu i307iHiil / IceBo-
isomiHii); mpoBemeHH: Kmacudikarii Ta KmacTepu-
3anii TepuTopii 3a 3aJaHMMM AJITOPUTMAaMMI; BUKO-
HaHHA KOPEALIIMHOIO Ta perpeciiHoro aHanisy B
Ipolieci 3aCTOCYyBaHHA KapTorpagiuHOro MeToxy
foCTipKeHHs (Hampukiaj, peanizauis QyHKIin
reoiHdopMaliifHOro aHasi3y) TOLIO.

Ilo xmacy BOyZOBaHUX y IporpaMHe 3abesIe-
gyeHH: 3aco6iB IIII 3 oepxaHHAM fAK mepepdady-
BAHOTO, TaK i Hemepe6auyBaHOTO Pe3y/IbTATY AJIA
aBToMarmsalii kaprorpadgiuHnx pobit, Ha Haile
IIepEeKOHAHHA HacaMIlepen Cif BIJHECTU IOBHO-
¢yukuionanbHi I'IC, Axi MicTATh OKpeMi mIarinu
3 ¢ynxuiamu 11 (Hanpukian, Aino, Dzetsaka y
QGIS); T'IC pna (ab6o nosHopyHKIioHanbHI [1C i3
¢yHKuiaMu) o6pobku pactposux gaHux (GRASS
GIS, ArcGIS, ERDAS IMAGINE, QGIS); xmapHi
mratpopmu (Google Earth Engine), 3okpema pmsa
posmisHaBaHHsA 00pasiB, IpoBefeHHA KIacudika-
1iil (HamiBKepOBaHMX i KepOBaHUX), 3IiMICHEHHS
MAIIMHHOTO HaBYaHHA Ha JaHMX.

Knac nesanexxuux incrpymenris I, ski cnipu-
SAIOTHh CTBOPEHHIO HOBOI'O Pi3SHOMAHITHOIO Ta Pi3-
HOTUITHOTO TaJIy3€BOr0 KOHTEHTY, BK/IIOYA€ 3aCO0U
I'H ra Tenllll (ous. puc. 1), 3acHOBaHi Ha MOXX/IU-
BOCTAX I/m6oknx HM, AKi afoTh 3MOTry BUKOHYBa-
TY 3aBJaHHs 06e3 MOXK/IMBOCTI IepefoadnTy iXHiit
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Knacndikauis 3aco6is LLI
. . . . , , 3amunom 3amunom
3a gioHoweHHAM Do yHKYioHany npozpamHux | 3aiepapxiyHumu pieHAMU CKnadHocmi
. . . . BUKOHY8AHUX BUKOHY8AHUX
npodykmis, y aKux peanizoeaHi moxnugocmi LU/ BUKOHY8AHUX 3060aHb "
3a60aHb QyHKyil
B6ynoBaHi y nporpamHe 3abe3neueHHs
ANA aBTOMaTU3aLi KapTorpadiuHux pobit PeakTuBHI MaLnHK
i3 nepen6auyBaHuUM pe3ynbTaTom iXHbOT po6oTH
Mepwumii B i Ll
B6ynoBaHi y nporpamHe 3abe3neyeHHa Ans (MH) Y3bKIM
aBTOMATM3aii kapTorpadiuxux pobit
i3 MONMBICTIO HABYAHHA Ta NepebauyBaHuMm oy IHCTpyMeHTH
mn
ab60 Henepef6auyBaHIM pe3ynbTaTom poboTy I(’F’H) 3 0BMEKEHOI0
HesanexHi 3aco6u LI, sii MoxyTb GyTit BUKOpUCTaHi Toeriih (TenLLI, Mam ATTIO
ANA aBTOMaTy3auii kaptorpadiuHux pobit Ha pisHux areHTHuIA aranbHuii W
eTanax CTBOPeHHs / BUKPUCTAHHA KapT 11D

Puc. 2. Ipadiuna mopens B3aemopii 3aco6is 1111 3a pisHumMy o3HaKaMu ix Knacuikarii
(yxmazeHo aBTOpamt)

pesynbrat. Mogeni I'enlll], mo nmonepegHpo HaBYe-
Hi Ha BeJIMKMUX 06cATaX MaHUX Ta afalTOBaHi A
MIMPOKOTO KOJIA 3aBfIaHb (iX MpUITHATO Ha3MBaTU
0a30BUMU MOJE/ISIMU), MOXKYTb OYTU «TOYHO Ha-
JamTOBaHi» A crnenudivHuX s KapTorpadii Ta
reoiHgopMaTUKM BUMIAJKiB BUKOPUCTAHHS.

Y ninomy 6asosi mopeni IenIlll Ha ocHOBI BBe-
JIEHOTO TEKCTy MOXXYTb CTBOPIOBATY 300pakeH-
Ha (mna npuknapy, DALL-E, Midjourney, Stable
Diffusion), Bigeo (Pika, Runway, Sora), Ha 0cHOBI
BBefieHOTO ronocy ¢opmysaru tekct (Whisper).
OpHouacHe BUKOHAHHA (PYHKIiN IepeTBOpeHHS
TEKCTY B TEKCT, TEKCTY B 300pakeHHs, TONOCY B
TEKCT, 300pa’keHHs Y Bifieo ToIlo Ta 06pobIeHHs
KiZIbKa Pi3HMX TUIIIB BXiTHMX JAaHMX BU3HAYAETbCA
MYIBTUMOJAIbHICTIO Takux 3aco6is III. TIpuxman
IXHPOTO 3aCTOCYBaHH: JI/I1 BUKOHAHHA raly3eBUX
3ajanb (Ha ¢pynkuionani Chat GPT) naBemeHo y
[1]. To uboro xmacy cnip BigHectn it arentHuit HI1.

KoHnBepreHnisg aBTOpCbKOTO MiAXORY HO TPy-
nyBanHs iHcTpyMmeHTiB 11 Ta iHmmx npruBemgeHnx
BuIlle Kaacudikaniit gama samory nobynysaru rpa-
¢biuny Mopenb B3aeMopiil TaKMX iCHYI0UMX 3ac06iB,
puc. 2.

Anarnis rpadiunoi mogeni knacudikanii 3aco6is
III (oue. puc. 2) mokasas, 0 K1ac BOYZOBaHUX
y mporpamHe 3abe3ledeHHs aBTOMaTu3anil KapTo-
rpadiyHMX poOiT MO CYTi € YaCTUHOI iHCTPyMeH-
tiB IIII mepmoro iepapxivHOro piBHA CKIaJHOCTI,
AKUI BiTHOCATBCA IO BY3bKUX 3ac00iB 3a TUIIOM
BMKOHYBaHNX 3afla4d Ta PeaKTMBHMX MAlllVH 32 TH-
IIOM BMKOHYBaHUX (yHKILIil (PyHKIIOHATBHICTIO).
ITepen6auyBanuit pesyaprat poborn takmx III
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YHEMOXK/TUBJIIOE CEPIIO3HI BUKIMKM JIOTO 3aCTOCY-
BaHHA, a IIeBHi 3arpo3y MOXXYTb OyTH IOB’sA3aHi
BMKJ/IIOYHO 3 PAJOM BilOMUX €TMYHMX IUTaHb.

Krac BOyoBaHuX y nporpaMHe 3abe3nedeHHs
3aco6is IIII 3 omepxaHHAM fK Iepef6adyBaHOrO,
TaK i Hemepen6adyyBaHOTO Pe3y/IbTATy OXOIIIIOE
IIPOrpaMHi IPOJYKTU IIEPUIOTO Ta JPYyTrOro piBHIB
CKJIQIHOCTI, SIKi BiJHOCATBCA IO BY3bKUX 3ac00iB
3a TUIIOM BUKOHYBAaHMX 3ajja4 Ta iHCTPYMEHTIiB
3 0OMEXXeHOI0 IMaM ATTIO (3a QYHKI[iOHA/IBHICTIO).
3arposm BUKOPUCTAaHHS IPOAYKTIiB IIbOTO KJIacy
IIOB’s13aHi 3 pe3y/IbTaTOM, IO € HellepedadyBaHIM.

Knac nesanexxnux incrpymentis 11, Axi cipn-
AI0Tb CTBOPEHHIO HOBOTO Pi3HOMAaHIiTHOrO Ta pis3-
HOTUIIHOTO Tajy3€BOTO KOHTEHTY, aCOL[iI0EThCA
3 IpyrMM i TpeTiM iepapxiYHuMu piBHAMMU, 3a0e3-
HeYylouy BUKOHAHHA pisHMX (yHKUiN 3TigHO 3
IMoCTaB/IeHuMH 3aBHaHHAMU. | came 1eir kmac I
Moxke OyTH HaliHeOe3MeyHIINM MO0 Pe3y/IbTaTiB
J10r0 BUKOPUCTAHHA.

HenepenbadyBaHiCTb Ofiep)KyBaHUX pe3y/IbTa-
TiB 3acTOCyBaHHA iHCTpyMeHTiB I pisHux Kmacis
IpY BUKOHAHHI HaBYa/JIbHUX i JOCTiZHUIIBKMX da-
XOBO-OpI€EHTOBaHUX 3aBJaHb € OJHUM i3 BUKJIN-
KiB, AKMII 32 CBOIM XapaKTe€POM BiJJpi3HAETHCA BiJ
BUK/IMKiB, HallpUK/IaJ,, €TUYHOTO XapaKTepy, a B
3anexHocTi Bif dynkuionany I un tunis Buko-
HYBaHUX 3aBJaHb 3a JIOrO JIOIIOMOTOI0, MOXKE Ma-
T pisHmit 3mict. Tomy g popmyBanHsa meperti-
Ky Cy4aCHMX BUK/IVKIB 3acTOCyBaHH: 3aco6iB I111
y KapTorpadii Ta reoindopmaTuLi c1if BpaxyBaTn
3arajibHi KpuTepil po3nopiny Takux iHCTPYMEH-
TiB IIOMO IX BIUIMBY Ha BUILY OCBiTYy, BUSHa4YeHi
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30KpeMa B poborTi [19]. Takumu €: aBTOMATH3ALLis];
BiIKPUTTA HOBUX MOXX/IMBOCTEN; IIEpCOHAIi3allisg;
IPOTHO3yBaHHS; PO3LIMPEHHs KaTeropiit 3po6y-
BayiB. 3a3HayeHi KpuTepii aBTOpaMu aJjaliTOBAHO
Ta PO3SMIMPEHO 3 YpaXyBaHHAM Traly3€BoOi CIpA-
MOBAHOCTiI BMKOHAHHA HaBYa/JIbHUX 1 HAYKOBUX
3aBJjaHb.

ApToMarusanis 6e3 CyMHIBY € TMM HapiXHUM
KpUTepieM, AKUIL B [Ii/IOMy BU3HA4a€ 0COOMMBOCTI
¢byHKLiIOHYBaHHA cy4dacHOi KapTorpadii, a Moxn-
BOCTI pisHux kareropiit II 3a piBHAMYK iepapxiu-
HOI CKJIAJJHOCTI 3JaTHI MifiBUIYyBaTy e(eKTUBHICTD
BUKOHAHHA 3aBIaHb Ta €KOHOMiIO 6i/IbIIOCTI BUiB
pecypcis. I 3paTHMIT JFOITOMOITM ONTUMI3yBaTH
a60 TpaHcOpMyBaTK Pi3Hi IpOIeCH MPOEKTYBAH-
Hsl, CTBOPEHHS, MiTOTOBKM [0 BUJJAHHA KapTOrpa-
¢ivaNx TBOpIB (iX NOIINpPEHHA B €TeKTPOHHOMY
BUIJIALL).

Anroputvy MH 6ynyTh 0c061MBO IOTYXXHUMMY,
KOJIM JIleThCA PO aBTOMATM3alli10 IIOBTOPIOBAHMX
3aB/laHb, HAIIPMKJIAJ, IPU CTBOPEHHI KapTorpa-
¢bivHNMX TBOPIB 32 permaMeHTHUMM JOKYMEHTaMI;
3aCTOCYBaHHA OJJHAKOBMX ITapaMETpPiB pO3IOAiNy
pARiB KiNbKICHUX ITOKa3HMKIB Ha rpajanii Towo.

Metopu I'H € Tiero Kareropi€w iHCTpyMEHTiB
III, Axi MOXYTb laBaTu OGaraToBapiaHTHI pesy/b-
TaTH.

Yar-601n Ha 6a3i 1T (TenIlII) sHaxopATh peanbHe
3aCTOCYBAHHA y HiATPUMIL CTY/IEHTIB Yepe3 MMpPOKe
BUKOPUCTAHHA i1 00poO/IeHHs IXHiX 6a30BUX 3a-
nUTiB 200 /IS HaJJAHHS PENeTUTOPCHKOI MiITPUMKIL,
PO3IIMPIOIYM KOHTAKTH 3i cTyfeHTamMu 6e3 36imb-
IIEHHA KiZTbKOCTi BMK/Ia/JallbKOTO IIEPCOHATY.

Hogi moxxmmsocTi 11l y HaBY4aHHI Ta HAayKOBUX
IOCIIiKeHHAX [OIOMaralTh 3100yBadyaM OCBi-
TU TAKOXX BUABIATU 3aKOHOMIPHOCTI, TEHIEHILI
Ta 3B’S13KM MDXK JlaHuMM (Ha pi3HUX PiBHAX iX 3a-
CTOCYBAHHS), IIJ0 MOXXe IIPUBECTYU [0 IPUNHATTA
6inblI OOIPYHTOBAHUX pillleHb; a BUK/IajadaM —
aZlanTyBaTyU BIACHI HaBYajbHI cTparerii 7o BifIo-
BifgHOCTI moTpe6 cBoixX crymeHTiB. TyT 6€3 cymHi-
By aKTyanbHuUMU € Bci Karteropii I, Bupgineni 3a
iepapxXiyHUMM PiBHAMM CK/IaJHOCTI BUKOHYBaHUX
3aBganb. OcobmmBo cif Bkasaty Ha areHTHuit 111,
IO 3[JaTHMII aBTOHOMHO IIPUJIMAaTU PillIEHH:A 10-
JI0 IOCTaBJIEHO1 3aadi. X04a CTAaHOM Ha ITOTOYHUIL
MOMEHT BiH 3HAaXO[UTbHCA 1€ Ha eTalli TeCTyBaHHA.

IlepconanisoBanmii mipxin i3 samydennam 11
IO3BOJIS€ HAIALITOBYBATI HaBYa/IbHMIT MaTepian i
L/IAXY IOTO BUBYEHHA, Ha[IaBaTy 3BOPOTHUI 3B’d-
30K y PeXMMIi peasbHOro 4acy, aflaliTOBaHuUIl O
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KOXKHOTO 37100yBava. Y nporeci 360py inpopmarnii
3 pisHux mxepen incrpymentn MH (posnounnaro-
Yyl 3 [IEPIIOro PiBHA CKIaJHOCTI 3aBJaHb) 3/1aTHI
Ha CTBOPEHH:A AVHAMIYHMX IpoQiniB KOpUCcTyBa-
4iB, fAIKi 3 94aCOM IOKPAIMYIOTbCA (YTOYHIOIOTbHCA),
KO/ KOPUCTYBay B3aeMofpie i3 cucremamn. Tyt
3BUYAITHO MOBa He JijJje IPO 3aCTOCYBAaHHA peakK-
TUBHMX MAalllVH, A/ICOPUTMU AKUX 3alIpOrpaMOBaHi
po3po6HUKaMM, HanpuKiIaj, y Hactimpaux I'1C.

AHai3ylo4y 3aKOHOMipHOCTI Ta TE€HJeHIIil, iH-
crpyMmenTu LII gpyroro ta TpeTboro i€papxiaHoro
PiBHIB CK/IaJIHOCTi BUKOHYBAaHUX 3aB/IaHb MOXKYTb
IPOBOAVTI OLIIHKM IOTEHLIMHMX MalOyTHIX pe-
3y/IbTATiB HaBYAHHA (JOCTiIHUIBKOI AiANMBHOCTI)
JUI1 PaHHBOTO BTPy4YaHHsA a00 IPOTHO3YBAaHHS.
3HOBY X TaKW, 4acTUHA 3aco6is 11, BupineHux
3a LM KpuTepieM, nepeOyBaroTh Ha cTafil po3po-
OnenHs. lle Hacammepey iHCTpyMeHT Teopii po3ymy
Ta camocBigommin III1.

IHKIIO3MBHICTD Ta JOCTYIHICTh PO3IIMPIO-
I0Th BIUIVB BUIOI OCBiTH Ha 6ibllle KOJIO JII0HeNn
3 pisHMMM motpebamu B HaB4YaHHi, a 3acobm IIII
MOXYTb BiJlirpaBaTi K/IOYOBY POJIb Y 3a[JOBOJIEHHI
VX TOTpe6 (Hampukiaf, nepenpodimoBaHHsa Ma-
Tepiany; 3abesIedeHHA IepeKIay iHIIOMOBHOTO
KOHTEHTY B PEXIMi peasbHOTO 4acy).

3a ycimMa KpuTepiAMM NMO3UTMBHMI BIIMB HA
pesynbraty 3acrocyBanHs I npu BupimeHnHi 3a-
BJlaHb KapTorpadii Ta reoiH(pOpMaTUKU MOXK/TMBUIL
JUIIe y BUNAAKy BpaXyBaHHA pANYy HaABHUX BU-
KIMKiB (mab6n. 1), ki copMyIoTh AeKinbKa rpymn
3 BiJITHECEHHsM [0 HUX HEeTaTUBHUX BIIJINBIB, BUJIi-
JIEHMX 32 CIIIJIbHICTIO 3MICTY.

3micm HAA6HUX BUKTUKIB

sukopucmarnus 3acobie II nio uac Ha64aHHA
ma nposedeHHs HayKoB8UX 00CIONHEeHD
3006ysauis 3 kapmozpagii
ma 2eoingopmamuxu 6 Ykpaini
il OUIHIOBAHHA HACTIOKIB IXHb020 HE2AmMUBH020
6NAUBY HA POPMYBAHHS KOMNEMeHMHOCMel
maiibymmix ¢axisyie

Y npoaHanizoBaHMX y Liif CTaTTi po6OTax Ha Yi/lb-
He Miclle BUK/INKIB, AKi MOXYTb HECTHU 3aco6bu 111,
CTaBJIATbCA €TUYHI IMTAHHA i caMe BOHM 00 €fIHY-
I0Tb BCi 3arpo3u (ab6o mepeBa)kHy OIIbIIICTD 3 ic-
HYIOUJX) 3aCTOCYBAaHHA 3a3HAUYEHNX iHCTPYMEHTIB.

IligTBEpAKYEMO BaXKIMBICTh €TUYHUX BU-
K/IMKiB, AKi MOTPi6GHO BpaxOBYBaTy IIPM BIIPOBa-
mkenni [1I1. Bonu nos’si3ani Hacammepe 3i CTpim-
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Tabnuua 1. Mopenb B3aeMogii pe3ynbTaTiB NO3UTMBHOIO BMJIMBY Ta HAasiIBHNX BUKUKIB
3acToCcyBaHHA iHcTpymeHTiB LI

3aranbHi KpuTtepii po3noainy
inctpymenTis LI ana HaBYanbHUX
i HayKOBMX 3aBAaHb NpY NiAroTOBLi
¢daxiBuiB 3 KapTorpadii Ta
reoiHpopmaTuku

PesynbTat Nn03UTUBHOrO BN/IMBY
3acTocyBaHHA iHcTpymeHTis LI
Npw BUpillieHHi rany3eBux 3aBAaHb

MposABn HeraTMBHOrO BNNBY
3acTocyBaHHA iHcTpymeHnTiB LI npn
BUpilLeHHi ranyseBux 3aBgaHb

ABTOMaTU3auin

MigBuLEeHHA ePpeKTUBHOCTI BUKOHAHHA
3aBlaHb, ONTMMi3aLlisi Ta EKOHOMIA
OKpeMuX BUAIB pecypcis

3HUKEeHHA PiBHA KOHIAEHUiINHOCTI,
Henepeab6auyBaHicTb y PobOTi, 3HUKEHHA
PiBHA aHaNITUYHOTO MUCNIEHHS,
NifBULLEHHA eHEPTrOEMHOCTI 06MaiHAHHA

HoBi moxnuBocTi

MpniAHATTA 6inbLL 06rPYHTOBAHNX pilleHb

Po3puB Mix MoXnuBoCTAMY Ta peaniamu
BUKOpUCTaHHA LI

[epcoHanbHW Nigxig

CTBOpPEHHA AHaMiYHMX npodinis
KOpUCTyBauiB

BigcyTHiCTb JOCTYNHMX AieBux 3aco6iB
KOHTPOJHO 33 NOPYLUEHHAM eTUYHUX HOPM
(mobpouecHocTi, noBaru, Nig3BITHOCTI,
BiINOBIAaNbHOCTI)

PaHHe BTpyyaHHA

LLIBnaka ouiHKa MainbyTHiX pe3ynbraTis
HaBYaHHA (BUKOHAHHSA 3aBaHb)

Hey3rogeHicTb npomixHux Ta / abo
KiHLIeBUX pe3ynbTaTiB MiX c060i0 uepe3
iXHI0 6araToBapiaHTHICTb

Po3wwupeHHa BNmBY OCBITW Ha LWMpLUi
Kona 3806yBauis

3abe3neyeHHs iHKNO3MBHOCTI
Ta [OCTYNHOCTI

YnepeaeHicTb, Lo 06MeXye
Pi3HOMAHITHICTb BUKOHABLB AnA
3anobiraHHA 6yab-AKoro BNANBY Ha
ofiep>KaHHA HEKOPEKTHUX pe3ynbTaTiB
po6oTu LI

* YknafeHo aBTopamMu 3 BUKOpUCTaHHAM [19].

KUM PO3BUTKOM IX piSHOMaHITHMX iHCTPYMEHTIB,
30KpeMa 11 OO0 MOXKX/IMBOCTEN BMKOHAHHA 3a-
BIaHDb (IIPOBeJleHH HAYKOBUX JOCTI/KEHDb) 3 Kap-
torpadii Ta reoindopmaTukm.

Bpaxxaemo, mo etnka 3acrocysanns I y Bupi-
UIeHH] 3aBIaHb rajy3€Bol CIPAMOBAHOCTI BU3HA-
YAETHCH:

e BJIaCHE MOPA/JIbHOIO MOBENiHKOI KOPUCTYBa-
4iB (3j00yBayuiB) TakMMu 3aco6aMM y KOHTEKCTi
3aCTOCYBAaHHA NpodeciilHNX HOPM, fAKi BU3Hada-
I0Thb IXHi Jii B HaBYa/IbHOMY Ta JOCTiHULILKOMY
cepenoBulli (eTnyHil cminpHOTI). Taka moBeninka
MOBMHHA BYK/TIOYATY OYIb-sKi 3/I0BXXMBaHH, PO3-
pobku me3iHdoOpMaLiHOTO XapaKTepy, 3aJaHHsI
HEYCBiIOM/IEHOI IIKOAN;

e BiICyTHICTIO yIepe/pKeHOCTi, Mo oOMexye
Pi3HOMaHITHICTP BMKOHABI[IB, /I 3amOOiraHHs;
OyZIb-sKOTO BIUIMBY Ha Oflep>KaHHsA HEKOPEKTHUX
pesynbraTiB 3actocyBanns III;

e CYMICHICTIO MOXXIMBOCTeN BUKOpucTanu M1
Ta HasABHUX per7TaMEHTHNX JIOKYMEHTIB;

e BIANOBigHICTIO 3700yTUM (aXOBUM KOMIIe-
TEHTHOCTSIM;

o IIMOOKVM YCBiJOMJIEHHSM BifIOBiffaIbHOCTI
3a pe3y/NbTaTy BUPIlIEHHA ITOCTAaBIEHUX 3aBIaHb;
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e CTOCYHKaMM Y BHYTPILIHbOMY CepeJOBMILI
(KOMeKTUBI BMKOHABIIB), Y TOMY YMCI Hif 9ac
KOMaHZHOI po6oTu;

e BIJJCYTHICTIO €MOLi/iIHOTO iHTENEKTY, KOINU
OTPMMAHUII pe3ynbTaT BUKOHAHHA 3aBJIaHHA He
BUKJIVKA€E 3aJ0OBOJIEHHA 3/j00yBada (BMKOHABI[A)
Y BiJJIIOBiJHOMY JOCATHEHHI.

AJe KpiM BUKIMKIB €TMYHOTO XapaKTepy [l0-
LIIIbHO BUOKPEMUTH ¥ iHIII 3arpo3y 3aCTOCYBaH-
Ha 11, mo o6’efHaHi HaMM y HACTYIIHI Tpynu 3a
KpUTEpieEM BiJHOIIEHHH [0 iX 3MICTOBMX XapaKTe-
puctuk. TakuMu € BUKIMKI OpraHi3aliliHoro, cyT-
HICHOIO Ta TEXHOJIOTIYHOTO XapaKTepy.

Opranisaniitni Buknuky sacrocyBanua I —
Ile IeBHI Hebe3meKku Ta CMabki Micus y nepeniky
3aXOfiB Ta [Iill, HEBpaxXyBaHHs AKX NPUSBOAUTH
IO MEeBHUX HETaTMBHMX HACHifKiB. BOHM MOXYyTb
BYHUKATHI y BUNAJIKY:

e BIJJCYTHOCTI €QMHUX IiJXOMiB O BIpPOBa-
IPKEHHA Ta BUKOpMCTaHHA iHcTpyMmeHTiB I mpu
BUpILIEHH] IIOCTaB/IEHNX 3aBJaHb;

 HENOBHOTO PO3yMiHHA MpO6/IeM Ta IOTeHIiil-
HVIX MOX/IMBOCTeN BUKOpUCTaHH:A 3aco6iB 1T (sx
3 60Ky BMKOHABIIiB, TAK MO>K/IMBO i HaBiTh 3 OOKY
KepiBHUKIB);
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e BiicyTHOCTi [ieBuMX 3ac06iB KOHTpOIIO 3a
HOPYLIEHHAM IPUHLINIIB 106pOYecHOCTi, moBaruy,
MiI3BITHOCTI, BiJINOBiIa/IbHOCTI;

 HENOBHOTO BIIPOBAJKEHHs a00 BiCyTHOCTI
3aXOfliB 3aXMCTy KOH]ifeHUiTHOCTI MO0 MOX-
JIMBOCTEN pOOOTH 3 BUKOPUCTAHHAM IHCTPYMEH-
i IIII, moB’sA3aHNUX 30KpeMa i3 mudppyBaHHAM Ta
AHOHIMHVM BMKOPMCTAHHAM BIJIOBIJHUX IIPO-
IOYKTiB.

CyrHicHi Buxmkn sactocysanus III nmos’asani
HacaMmIepes 3i 3MiHOIO 3MiCTy poOOTI BUKOHABIIS
($haxoBO-Opi€eHTOBAaHMX 3aBJaHb i HEOOXiJHICTIO
HaJJaHHA eKCIEPTHMX OLIHOK IOJO OTPMMaHMX
pesynbratib. Lle moB’A3aHO 3:

 Hemepeq0adyBaHICTIO, [0 BU3HAYAE 3MiHY
BJIaCHe CYTHOCTi po6oTu (paxiBLisi BHACTIZOK 3a-
crocyBanHa HII;

o OaraTroBapiaHTHICTIO MIPOMDKHMX Ta / 200 KiH-
LIeBMX pe3y/bTaTiB, 10 Ja€ BapiaHTU, AKi He y3-
TOJPKYIOTBCA 200 MOXKYTb He Y3TOIKYBaTUCh MiX
co6or0. OcTaHHE HANPAMY IIOB’A3aHE 3 ABMIIEM
¢anibiniamy, 3sMicT AKOro po3kpuTo y [6];

o HeoOXxizmHicTIO Bepudikauii ogepxaHux pe-
3y/IbTATIiB, sAKa 3abe3MedyeTbcsl NMPUK/IAJAaHHAM
iHTenexTyanpHuX 3pi6HOCTeN QaxiBuiB (aHami-
TUYHUM MUCIEHHAM, y 3500yBaviB Taki 37i6HOCTI
PO3BMBAIOTbCA IIiJ] Yac HaBYAHHA Ta (POPMYIOTH-
Cs Yy BUIIAAL HeoOXifHuX iM KOMIIETEHTHOCTeN)
I BU3HAYAETbCA PAJOM TPYLOMICTKMX IIPOLECIB
(HanmpumKiIag, pefaKTopchki poboTH, sIKi € 060B’s13-
KOBOIO CK/JIaJ0OBOIO 3arajJibHOTO IPOLECY MPOEK-
TYBaHH#A, CTBOPEHHS, Mi/ITOTOBKM /10 BUJAHHA Ta
BMJaHHSA KaprorpadiyHux TBOPIB).

lamyseBi TEXHOMOTiYHI BUKIMKN 3aCTOCYBaHHSA
HII € meBHMMM pU3MKaMM Yy CUCTEMi METOZIB JO-
CATHEHHS pe3y/lbTaTy reoiHpOpMalilfHOro KapTo-
rpa¢pyBaHHA Ta TAaKMMM, IO CYHPOBOMKYIOTH
TakMii mpouec. Baxnusi 3arposm Liei rpynm Ha-
camIepey OB sI3aHi:

e 3 PO3PMBOM MDXK MOXX/IMBOCTAMM Ta peaid-
My Bukopucranua LI, mo BU3Ha4aeThCA MOSABOIO
HOBUX (YHKIIiT y BifmoBigHUX 3acobax mBupalIe,
HK 3a0e311e4yeThCs iXHe OaHyBaHHA QaxiBILAMIY;

* 3 0e3MeKOI0 JAHMX, HOPMaM SIKOI He 3aBXXAn
BifITIOBiJJa€ IPOrpaMHMIL KOJI, HAIIMCAHUII 3a JOIIO-
Mororo iHcTpyMeHTiB I, AKi BUKOPUCTOBYIOTbCA Y
IporpaMyBaHHi (aXoBO-Opi€HTOBaHMX 3aJ1ay;

* 3 BifICyTHICTIO IPOrHO30BaHOTO OayeHHs Ha-
NpAMIB Ta MOX/IMBOCTEN ONTMMi3allii HaBYaaAbHO-
ro Ta JOCIIHNMIBKOIO CepefoBMILa BHACTIIOK IIifj-
BUIIIEHHS PiBHA aBTOMarm3arii KaprorpadidvHmx
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poO6iT, 3pOCTaHHA NMPOAYKTMBHOCTI Ipali mif yac
IXHPOTO BUKOHAHHS;

o 3i 301/IbIIEHHAM BUTpPAT Ha pecypcu BHACTI-
JIOK pOOOTY TeXHOIOTIYHOTO 06/IaJHAHHS.

Oxpecneni Buknuku 11 3a BusHaueHnMn y nii
po06OTi rpynaMm MO>KYTb HECTH IIeBHI HeraTUBHi
HACTiKM i 9ac GOpMyBaHHA Ta 3aCTOCYBaHHA
KOMIIeTEHTHOCTel MaiOyTHiX ramyseBux ¢axis-
LIiB.

3BakalouM Ha HaBUIMII CTYIiHb aBTOMAaTM-
3alyil, 10 3apas mepexxuBae KaprorpadivHa raaysb
3rigHo mocmimkeHHs [1], HaTOMOBHINIMM Hera-
TUBHMM Pe€3y/IbTaTOM 3aCTOCYBaHHA iHCTPyMeH-
tiB IIII 3a yMOBU 3MillleHHA aKLIEHTY Ha IOZA/b-
1ie 3pOCTAaHHA MiJBUIIEHOI yBaru BUK/IYHO [0
TEeXHOJIOT1i1 aBTOMAaTN30BaHOTO KapTorpadyBaHHs
MOXKe CTaT! 3MEeHIIEHHA I[iHHOCTi BHECKY PO3YMO-
BUX 31i6HOCTeI (paxiBIlsA y MpoLiecy BUKOHAHHA 3a-
BAHDb Ha Pi3HUX IX eTalax. 3a TAKMX YMOB OKpeMi
copMOBaHi KOMIIETEHTHOCTI MOXKYTb OyTU MEHII
3arpebyBaHUMM, a y daxiBus Oyme cmagary 3ajo-
BOJIEHICTb CBOEIO IIpallel0 AK Y MOPa/bHOMY, TaK i
y MarepiaJIbHOMY IIIaHi.

HOnsa mocnmimKeHHS IIbOTO NMUTAHHS Ta OILIIHIO-
BaHHA HACTiJKiB HeraTMBHOIO BIUIMBY 3aco6iB
III Ha ¢popMyBaHHS KOMIIETEHTHOCTEN MailyT-
Hix ¢axiBuiB 3 kaprorpadii Ta reoinpopmaTnku
Ha novarky 2024 p. aBTopamu 1iei po6oru 6yno
IPOBEJEHO aHKeTyBaHHA 3100yBaviB BUIOI OCBi-
™1 y KniBCcbKOMy HalliOHa/IbHOMY yHiBepCHUTETi
imeni Tapaca IlleBuenka. Y HbOMY B350 y4acTb
30 cTyzeHTiB yCiX KypciB IBOX piBHIB BUIIOI OCBi-
T OCBiTHIX mporpam «Kaptorpadis, reorpadiusni
inpopmaniiiHi cucteMn, AUCTaHIiIHE 30H/[yBaH-
Hs 3emyi» (mepumit (6akamaBpCbKNiL) piBeHB)
i «Kaprorpadis Ta reorpacdiuni inpopmamirui
cucreMn» (Bpyrmit (MaricTepchbKuii)).

CrygmeHTN Manu pisHuit piBeHb 3706yTuX da-
XOBUX KOMIIETEHTHOCTEN Y 3B’A3KYy 3 HaBYaHHAM
Ha pi3HMX pIBHAX 1 KypcaxX, BUBYEHHAM Pi3HOI
KiZIbKOCTi HaBYa/JIbHUX KOMIIOHEHT, y paMKax
SAKUX BUPILIYIOTbCA BiANOBifHI (paxoBO-Opi€HTO-
BaHi 3aBJJaHHA 3 BUKOPUCTaHHAM ycix kmacis 11
3TrifjHO i3 3aIIPOIIOHOBAHOIO Y Liiil po6OTi IXHBOIO
K1acudikaliiero 3a BiTHOLUIEHHAM 10 QYHKI[iOHATY
IIPOrpaMHMX NPOAYKTIB, y AKUX pealisoBaHi MOX-
mmBocTi 1. Tomy BoHM 6ynu pospineni Ha Tpu
rpymnu. Ilepury rpymy ckianm cTyfgeHTH 6akaaaB-
pary, sAki HaB4ajuch Ha 1 Ta 2 kypcax (10 oci6),
Ipyry — cTyfeHTn 3 Ta 4 Kypcy 6akamaspary (10
oci6), Tpetio — crymentu mMarictparypu (10 oci6).
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Tobto imenTndikarnisa 3go6ysaviB 6y/1a BUKIIOYHO
3a Kypcamu Ta piBHAMM BUILIOI OCBiTH.

AHKeTHIi 3aMTaHHS BKTIOUVIN BUKJIVKU 3aCTO-
cysanHA I, AKi migrAranm oniHLi 3a JOIIOMOIOK0
KU/IbKICHMX TTIOKa3HUKIB Ta MOIJIM HETaTUBHO BIUIN-
BaTU Ha GOpMYBaHH: PaxOBMX KOMIETEHTHOCTEN
mif yac HaB4aHHA npotarom 2022-2023 pp., pos-
IIOYMHAI0YM 3 ME€PiOAY IMPOKOTO BIPOBAJKEHHA
reneparusHoro IIII B YkpaiHi (3 mogarky 2022 p.)
Ta IOJABIIMM PO3IMINMPEHHAM HOMEHK/IATYPH yCixX
3aco6is III.

Buxnukn sacrocysanna 11 sxopgmmm mo Bupi-
JIEHNX HaMJ 9OTHPbOX TPYyIl: €TUYHOTO, OpraHisa-
Li/IHOTO, CYyTHICHOI'O Ta TEXHOJIOIiYHOTO XapaKTepy.

JI/1s1 KOXKHOI TPYIM PeCIOH/EHTIB cPOPMYIbO-
BaHi nuTaHHA 6y ofHaKoBuMM. Ko)kHe MUTaHHA
HeoOXiffHO 6y/10 oLiHMTY KinbkKicTio 6aiB Big 0 Ko
10 3a npuHnyumnoM: 0 6aniB — HeraTMBHUI BIUIUB
BifcyTHiN, 10 — HeraTMBHMII BIJIMB MaKCUMallb-
HUIA.

Inpukaropamn HeratuHoro Bmupy III Ha-
MU 00paHO: COILia/IbHy cerperauiio; BifICyTHICTD
€MOL[I/fHOTO IHTENEKTY; SHVDKEHHA aHaJiTUIHOTO
MUC/IEHHS; TT0OOWBAHHS 1[0[J0 3MEHIIeHHs POi
a6o 3aminu axiBist Ipy BUKOHAHHI podeciitanx
3aBJIaHb; HEIIOBHE PO3YMiHHA IPOO/IeM Ta IOTEH-
LIMTHNX MOXX/IMBOCTE BUKOPVCTAHHSA 3aco6is 111,
Herepen0adyyBaHICTh pe3y/IbTaTiB; HafMipHe BM-

0%

YKogeH 3 iHaMKaTOpIB CYTTEBO He BMMBAE Ha opMyBaHHs daxosux | 3,20

KOMMETEHTHOCTEN

KOPMCTAaHHA TEXHOJIOTiiT a60 CyTTeBa 3a/IeKHICTD
Bifl HUX; BiICYTHICTD Ji€BUX 3aCO0iB KOHTPOIIIO 3a
HOPYLIEHHAM IPUHINIIB TOOPOYECHOCTI, TOBary,
Hig3BiTHOCTI, BignmosiganbHOCTi. 1o cyTi Bci npen-
CTaBJIeHl iHAMKAaTOPM XapaKTepU3yHTb BUKIUKUI
3acrocyBaHHs 3aco6is IIII npu ¢popmysanHi ¢a-
XOBMX KOMIIETEHTHOCTEI 3700yBaviB Ha MEHTaIb-
HOMY piBHi, TOOTO € e/leMEeHTaMI TICUXOJIOTiYHOTO
BIUIMBY Ha OCOOMCTICTb.

Ilo mepeiky muTaHb aHKETH TAaKOX Oy/I0 mopa-
HO IIMTAHHA IIOAO MaJOVIMOBipPHOIO HEraTMBHOIO
BBy 3aco6is 1111 3a ycieo cykynHicTio Bifmosif-
HUX IHAVIKATOPIiB.

O6pobka BifmoBifelt y aHKeTax LUIAXOM IIO-
Oy0BM HOPMOBAHOI IiCTOrpaMy 3 HAKOIMYEHHAM
JJ1A TOPIBHAHHSA BiICOTKOBOTO BHECKY KOXKHOTO
3HAYeHHA [0 3arajabHOi cymn (puc. 3) gama 3Mo-
I'y BigyajisyBaTu CTPYKTypy HeraTUBHUX BIUIMBIB
3actocyBaHHA 3aco6iB IIII mix yac HaB4anbHOI Ta
MOCTiIHUIIBKOI [isI/IbHOCTI 32 BUSHAUEHUMM iH/IU-
KaTopaMu.

Amnarnis ricrorpamu posmogpiny (ous. puc. 3) no-
Ka3aB:

e HEe3HayHe 3pOCTaHHA PiBHA COLia/bHOI cerpe-
ranii mpu 36inpieHHi piBHA ocBideHOCTI (1mOCTI-
JIOBHE 3pOCTAaHHA y BU3HAYEHMX Ipymnax Ha 2-3 %)
Ta HECYTTEBMIA i piBeHb y IUTOMIil Basi iHJMKATO-
piB HeratusHoro BBy 11 (B cepegaboMy 10 %);

0% 20% 30% 40% 50% 60% 70% 80%  90% 100%

BipcyTHicTb AieBMX 3aC06iB KOHTPOIO 33 MOPYLUEHHAM NPUHLMNIB
Ao6poyecHOCTI, NoBaru, NiA3BITHOCTI, BiANOBiAaNbHOCTI

6,40

830

HapmipHe BukopucTaHHa TexHonorii LI
abo cyTTEBa 3aNeXHICTb Bifj HUX

HenoBHe po3ymiHHA Npobnem Ta NOTEHLiHNX MOXINBOCTE
BUKOPUCTaHHHA 3acobis LUI, HenepepbauyBaHicTb pe3ynbratis

— 6akanagpu 1, 2 kypcis
[ 6akanaspu 3, 4 Kypcis

Mo60t0BaHHA WOAO 3MEHLLEHHA POSii b0 3aMiHn daxiBua
NPy BUKOHAHHI NpodeciiiHnX 3aBaaHb

IHOIVIKATOPU

. — maricTpu 1, 2 KypciB

204

3HWKEHHA aHANITUYHOTO MUCIEHHA

BigcyTHicTb eMoujiiiHOro iHTeNneKTy no pesynbratax poboTu

CouianbHa cerperauis

0%

%Nw g =

0% 20% 30% 40% 50% 60% 70% 80%  909% 100 %

CTPYKTYPA BIJITIOBIIEN

Pyc. 3. TicTorpama MOpiBHAHH: BHECKY IHAMKATOPiB HETaTMBHOTIO BIUIMBY BUKOPUCTAaHHA iHcTpyMeHTiB IIII Ha dopmyBaHHs
(haxoBUX KOMIIeTEHTHOCTeIT 3[[00yBadiB BuUIIIOi OCBiTH 3 KapTorpadii Ta reoindopmaruku (H06yT0BaHO aBTOPaMI)
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e 3arajbHUI NO3UTVBHUI TPEHJ Ha IiABUILEH-
HA piBHA aHAMITUYHOIO MIUC/IEHHA 31 3pOCTAaHHAM
06cAriB (paXOBUX KOMIIETEHTHOCTEN y 300yBaviB
3 Ta 4 KypciB 6akamaBpary Ta 1, 2 KypciB Mmari-
cTparypu (Opi€HTOBHO Ha 6 % IIO Bi[HOLIEHHIO O
HoIlepeHbOI TPYIN PECIIOHMIEHTIB);

o Oinblly BHEBHEHiCTh 3[00yBaviB CTapIIux
KypciB momo Ba>kKIMBOCTI porni came ¢axiBisg B
oflep>KaHHI pe3ynbTaTiB po60TH (BUKOHAHOTO Ha-
BYa/IbHOTO 4) JOCTi[HUIIBKOTO 3aBIAHHA), a He
itoro 3aminnm 3aco6amn 111 (3acdikcoBaHa mo3nTUB-
Ha JYHaMiKa TaKOrO BUCHOBKY 31 30i/IbLIIEHHAM Y
cepelHbOMY Ha 7 % y KaTeropii 3gobyBadis 3 Ta 4
KypciB 6akasaBpaTy IO BifHOIIEHHIO IO CTY/EH-
TiB 1 Ta 2 KypciB 6akamaBpary, 3500yBauis 1 Ta 2
KypCiB MaricTpaTypu — CTY/IEHTIiB 3 Ta 4 KypciB
6akanaBpary);

e 3POCTaHHA y CepeHbOMY Ha 5 % IO BifHO-
IIEHHIO /10 PECIOHJEHTIB MOIepefHiX TPyl piB-
HA PO3YMiHHA IOTEHLIHUX MOXX/IMBOCTEN iH-
crpymentis III (ycix MoxxnuBux rpyn / Kmacis),
CIIPOMO>XHOCTI IIPOBEJIEHHS aHaji3y OJep>KaHux
BapiaHTiB /I 3MEHIIEHHs HellepefbadyBaHNUX pe-
3y/IbTATiB;

e 3MEHIIEHHA CYTTEBOI 3a/IeXKHOCTI BiJi TEXHO-
noriit 11, posymiHHA HeoOXiTHOCTI 3acTOCYyBaHHA
NIPUHLNIIIB no6p0quHOCTi, noBaru, Mifi3BiTHOCTI,
BifTIOBiffaIbHOCTI IpM 3pocTaHHi paxoBMUX KOMIIe-
TEHTHOCTel1 3700yBadiB;

 HasBHICTb a0 BiICYyTHICTH eMOLilTHOTO iHTe-
TIEKTY >KOGHMM YMHOM He BIUIMBAa€ Ha PE3y/bTaT
BMKOHaHUX 3aBJaHb 3a gornomororo I (cepenHiit
MMOKa3HUK CKIamgae 2,5 %).

Y oI 5Ke Yac BaXX/IMBO BiMIiTUTH, 1110 3500yBayi
MariCTepChKOro CTymneHs 3 Maibke 50 % BIeBHEHi-
CTIO BKa3a/y y BiINIOBIIAX, 10 KOZIEH 3 IHMKATOPIB,
AKNUI BU3HAYaB HETATUMBHI BUK/IMKYU 3aCTOCYBaHHA
III Ha MOMEHT IPOBEJIEHHA ONMUTYBAHHA, CYTTEBO
He BIUIMHYB Ha piBeHb popMyBaHH: iXHIX paxoBux
KOMIIETEHTHOCTENL. A Iie 110 CYTi O3Ha4ae, 1110 BOJIO-
ninna ¢pynkuionanoM 1T ctae BaxxmBow 6a30B0I0
HaBUYKOIO y IepesTiky KOMIIETEHTHOCTell MaitOy THiX
kaprorpadis Ta reoindopmaTukis.

BucHoBxu

Y pesynbrarti IpOBefeHOro LOCIIPKEHHA Ha OCHOB1
PO3po06IeHOTO MiIXOAY IpOBefieHo Kracuikaliito

incrpymenris I gna BUKOpMCTaHHA B HaBYajlb-
HOMY IIpOLieCi Ta HAayKOBMX NOCHIIDKEHHAX IpU
niprorosui ¢axisiiB 3 kaprorpadii ta reoindop-
MaTUKM B YKpaiHi.

Osnakorwo knacudikanii 3aco6is 1111 BusnaueHo
BifIHOIIEHHS 1O (PYyHKILIOHA/JIBHUX MOXX/IMBOCTeEN
IPOrpaMHIX IIPOAYKTIB, AKi MOXYTb 3abe3IedyBa-
TH peajiisalilo 3aja4y aBTOMaru3auii Kaprorpadiy-
HUX poOiT. 3apOIIOHOBAHO BUAUIATY TPU KIacu
BiJITIOBiHMX IHCTPYMeHTiB: BOyIOBaHi y IporpaMmHe
3abesnevenns 3acobu 111 3 dikcoBannmu anropurt-
MaMu ix po6OTH Ta Ofjep>KaHHs Iepe6adyBaHOTO
pe3ynbrary; BOyOBaHi y mporpaMHe 3abesIedeHHs
inctpymenTu LI 3 MOXX/IMBICTIO HABYaHHA 3 OfEp-
JKaHHAM K Iepef0auyBaHOro, Tak i Henepen6auy-
BaHOIO pe3y/bTaTy; He3ajeXXHi Bifi MporpaMHuxX
nponykriB 3acobu III, siki MOXYTb BMKOHYBAaTu
3aBJIaHH:A 10 poOOTi 3 IPOCTOPOBUMM JAHUMMU Ta
Ofiep>KaHHAM Hellepefi0auyBaHOTO pe3y/IbTary.

BuoxpemMneHno 4oTUpy Ipyny HasABHUX BUK/IU-
KiB BuKopucrtaHHsa iHcTpymenTiB III y xaprorpa-
¢ii Ta reoindopmaruii (eTnyHi, opranisaniiii,
CyTHicHi, TEXHOJIOTIYHI), OLIiHEHO IXHill BIUIMB Ha
3700yBaviB 3a JOIOMOIOI0 IOOYAOBaHOI HOPMO-
BaHOI ricTorpaMu 3 HAKONMYEHHAM [JIA IIOPiB-
HAHHA BiJ[COTKOBOTO BHECKY KOYKHOTO 3HAa4eHH:
BJYI3HAYEHOTO iHAMKAaTOPa HEraTMBHOIO BIUIMBY
3aco6is IIII o 3arampHOI cymu. BcraHOB/IEHO, 1110
3 JocBiffoM BukopucTanua 3aco6is IIII y nporeci
BUpileHH:A (paxoBUX 3aBIaHb, HETATVBHUII BIUINB
CYTTEBO 3MEHIIYETHCS, a BIAIOBIfHI 3acobu cra-
I0Tb BXX/IMBOI 0a30BOI0 HABUYKOIO y IEPETiKy
KOMIIETEHTHOCTelI Cy4acHUX Kaprorpadis i reoin-
dbopmaTuKis.

IlepcrieKTMBHUM HaIIPAMOM HOCTII)KEHHA BBa-
’KaeTbcA MOHiTOpMHT iHCTpyMeHTiB I Ta BuKIN-
KiB 110/10 IXHBOTO BUKOPUCTAHHA i 4ac Gpopmy-
BaHHA (PaXOBMX KOMIIETEHTHOCTEN 3100yBaviB 3
Kaprorpadii Ta reoindpopMaTUKM Ha JIFOYMX OCBIT-
Hix nporpamax 3BO Ykpainn.

HoBusHa mOCHiKe€HHA IONATAE B TOMY, 1O
aBTOpaMM BIIEpIlIe CMCTEMATU30BAaHO Cy4YacHi BU-
KIUKM BUKOpucTaHHs 3aco6iB IIII Ta 3pificHeHO
OILIiHKY HAC/i/IKiB IXHbOI'O HETaTVBHOTO BIIJIMBY Ha
¢dopmyBaHHA (PaxXOBUX KOMIETEHTHOCTEN Y Ipolie-
Ci MiATOTOBKM BITYM3HAHMX 3[00yBauiB 3 KapToO-
rpadii ta reoindopmarukm.
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The article is devoted to identifying contemporary challenges associated with the use of artificial intelligence
(Al) tools and to evaluating their impact on the development of professional competencies in the training of
students majoring in cartography and geoinformatics at institutions of higher education in Ukraine. To this end,
the authors have examined existing classifications of Al tools based on various criteria and formulated a set
of essential requirements that such tools must fulfill to effectively address industry-specific tasks. For the pur-
pose of grouping Al tools applicable to professionally oriented tasks in cartography and geoinformatics, the
authors adopted the criterion of their relation to the functionality of software products capable of automating
various cartographic processes through the application of Al technologies. Three classes of Al tools were delin-
eated: tools embedded within software products employing fixed algorithms that yield predictable results; tools
integrated into software products capable of learning, thereby generating both predictable and unpredictable
outcomes; tools independent of specific software products, which facilitate the processing of spatial data and
produce outcomes that may be unpredictable. To identify the list of current challenges associated with the use
of Al tools in cartography and geoinformatics, the general criteria for categorizing their impact on the higher
education process (automation; opening up new opportunities; personalization; forecasting; and expanding the
categories of applicants) were taken into account and subsequently adapted and expanded by the authors in
accordance with the specific focus of educational and scientific tasks. Four principal groups of challenges pertain-
ing to the deployment of Al tools in cartography and geoinformatics within Ukraine were identified: ethical, orga-
nizational, substantive, and technological challenges. The potential adverse effects of these challenges on the
preparation of contemporary industry specialists were assessed by means of a normalized cumulative histogram.
The assessment employed the following indicators: social segregation; insufficient development of emotional
intelligence; decline in analytical thinking; concerns regarding the marginalization or replacement of profession-
als in performing specialized tasks; incomplete understanding of the nature and potential of Al tools; unpredict-
ability of outcomes; excessive dependence on technological solutions; and the absence of robust mechanisms to
ensure integrity, respect, accountability, and responsibility. Additionally, the questionnaire incorporated an item
regarding the improbable negative impact of Al tools across the entirety of these indicators. The findings indicate
that as practitioners gain experience in employing Al tools to address professional tasks, the associated negative
effects are markedly diminished, and such tools become an integral component of the competency framework
requisite for contemporary cartography and geoinformatics professionals. The objective of the study was attained
through the application of an appropriate methodological framework comprising methods of analysis, synthesis,
classification, induction, deduction, comparison, and evaluation, all of which were integrated within a system-
atic approach to facilitate a comprehensive examination of diverse aspects pertaining to the implementation of
modern Al tools. The scientific contribution of this research consists of the fact that, for the first time, the con-
temporary challenges related to the utilization of Al tools have been systematized and classified in accordance
with their relation to the functionality of software products designed to automate various cartographic processes
within the context of training future specialists in cartography and geoinformatics in Ukraine.

Keywords: artificial intelligence tools; cartography; geoinformatics; classification of Al tools; challenges of using Al
tools; professional competencies.
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The study aims to identify the key barriers and drivers of artificial intelligence (AI) integration in geograph-
ical education through a comparative analysis of Kazakhstan and Uzbekistan, where digital transformation
processes develop in parallel but differ in institutional and pedagogical orientation. A mixed-methods
approach was applied, combining document analysis of national education digitalization policies with an
online survey of 966 educators (471 from Kazakhstan and 495 from Uzbekistan), including schoolteachers,
college instructors, and university lecturers. The analysis focused on levels of digital competence, institu-
tional readiness, and practical integration of Al tools in teaching geography. The findings reveal notable
cross-country differences. Kazakhstan demonstrates a practice-oriented approach emphasizing digital ped-
agogy, interactive mapping, and applied use of Al in spatial analysis. Uzbekistan, in contrast, prioritizes
the development of academic infrastructure and research platforms for AI. Common barriers include
weak Internet connectivity in rural areas, limited teacher training, lack of methodological frameworks,
and psychological resistance to innovation. However, strong drivers are evident—state support for digital
education, the spread of geospatial analytics, and the emergence of Al-based tools for spatial modeling
and personalized learning. The study provides one of the first comparative assessments of AI adoption in
geographical education across Central Asia. It conceptualizes Al not as a replacement for teachers but as
an intelligent partner that enhances research thinking, spatial imagination, and cognitive autonomy, laying
the foundation for sustainable digital transformation of geographical education.

Keywords: artificial intelligence; geographical education; digitalization; digital literacy; Kazakhstan; Uzbekistan.

Introduction

The rapid development of artificial intelligence (AI)
technologies in recent years has had a significant im-
pact on educational systems worldwide, transform-
ing teaching methods, forms of teacher-student in-
teraction, and the content of academic disciplines. In
the context of educational digitalization, the integra-

tion of Al into the teaching of geography has gained
particular importance. Geographical education in
the era of AI goes beyond traditional cartography
and regional studies, evolving into an interdisciplin-
ary platform that integrates geoinformatics, analyti-
cal technologies, and pedagogical innovations [1, 2].

Kazakhstan and Uzbekistan, as leading Central
Asian nations, are undergoing comparable stages of
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digital transformation in their educational systems.
For both countries, the integration of artificial in-
telligence (AI) into education represents a strategic
priority. Educational digitalization is embedded
in national policy agendas—reflected in Kazakh-
stan’s Digital Kazakhstan and National Education
Development Project and Uzbekistan’s Digital Uz-
bekistan 2030 Strategy and Artificial Intelligence
for Sustainable Development Program. However,
the countries differ in their levels of infrastructural
readiness, teacher qualification, and institutional
support for innovation, leading to uneven adoption
of Al tools— particularly in disciplines that require
high levels of visualization and data analytics, such
as geography.

Contemporary global challenges—such as cli-
mate change, urbanization, spatial inequality, and
natural resource conflicts—underscore the growing
importance of geographical education as a tool for
fostering environmental awareness and spatial lit-
eracy. The integration of AI technologies, including
machine learning, satellite data analysis, geoinfor-
mation services, and ChatGPT-like models, creates
new opportunities for teaching research methods,
spatial analysis, and digital cartography. However,
these opportunities are often constrained by the lack
of methodological frameworks, pedagogical compe-
tencies, and institutional support.

The purpose of this study is to identify and
classify the key barriers and drivers of artificial in-
telligence integration in geographical education in
Kazakhstan and Uzbekistan, as well as to determine
strategic directions for enhancing the effectiveness
of its implementation.

Analysis of previous research

In recent years, artificial intelligence (AI) has
emerged as one of the key technological paradigms
shaping the evolution of modern education. Schol-
ars emphasize that the application of Al opens new
possibilities for learning personalization, adaptive
assessment systems, and intelligent teacher support.
The integration of Al into the educational process
is accompanied by the continuous improvement of
pedagogical practices, contributing to a sustainable
increase in the quality of education [3].

Among the most significant directions of Al in-
tegration in education are generative AI technolo-
gies, virtual and augmented reality, and intelligent
data analysis systems [4-5]. These innovations foster
the development of learners’ self-organization, crit-
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ical thinking, and interdisciplinary collaboration
skills. AT effectively supports project-based and re-
search-oriented learning, shaping 21st-century com-
petencies among future educators [6-8].

Contemporary literature places particular em-
phasis on the potential of Al in geographical and
environmental education. Chang and Kidman [9]
view the emergence of generative language models
as both a challenge and an opportunity to reconsider
methods of teaching geography and environmental
studies. Lee [10] highlights the necessity of a com-
prehensive integration of advanced technologies, in-
cluding geoinformation services and modeling sys-
tems, into the learning process. Similarly, Ahmed
[11] underscores the role of artificial intelligence in
the development of intelligent geographic informa-
tion systems (AI-GIS) for spatial data analysis.

A significant contribution to understanding the
role of Al in geographical education has been made
by studies focusing on the use of Web-GIS and dig-
ital cartographic platforms for educational purpos-
es [12-14], as well as on assessing the potential of
ChatGPT for teaching spatial analysis [15]. Lee et al.
[16] examine the transformation of geography cur-
ricula and teaching methodologies under the influ-
ence of generative technologies, including automated
assessment and the enhancement of fieldwork prac-
tices. Wilby and Esson [17] introduce the concept
of Al literacy in geographical education, emphasiz-
ing the importance of developing a critical attitude
toward the use of Al and fostering students’ digital
competence [18-20].

Similar trends are observed in the higher educa-
tion system of Kazakhstan, where educators demon-
strate a strong interest in adopting and applying
artificial intelligence technologies in the teaching
process [21-22]. However, there remains a shortage
of methodological resources, practical guidelines,
and digital tools tailored to the content of educa-
tional programs. This limits the effectiveness of Al
integration in teaching and constrains the develop-
ment of students’ digital and analytical competencies
essential for contemporary geographical science.

The regional context of Kazakhstan and Uzbeki-
stan is gradually reflected in academic literature.
National methodological recommendations high-
light the importance of adapting AI tools to sub-
ject-specific content, including geography, through
the development of application scenarios involving
digital maps, satellite data, and machine learning
platforms.
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Despite the growing body of literature on the
digitalization of education, comparative studies
across Central Asian countries remain limited.
Factors influencing the successful implementation
of artificial intelligence—such as technical, human,
institutional, and sociocultural dimensions—have
not yet been sufficiently explored. For the sustain-
able development of the region’s educational sys-
tems, empirical evidence is required to capture the
specificity of national contexts and to identify op-
portunities for the exchange of best practices.

Research Methods

The study on the barriers and drivers of artificial
intelligence (AI) integration into geographical ed-
ucation in Kazakhstan and Uzbekistan was con-
ducted using a mixed methods design that com-
bined qualitative and quantitative approaches. This
framework enabled the comparison of institutional
conditions and pedagogical practices with the em-
pirical assessments of participants in the educa-
tional process.

The methodological framework of the research
included the following methods:

» Document analysis—examination of national
policy documents and strategic programs regulat-
ing digital transformation and Al development in
Kazakhstan and Uzbekistan, as well as academic
publications on educational digitalization;

» Comparative analysis—identification of simi-
larities and differences in institutional conditions,
regulatory frameworks, and educational practices
related to AI implementation in the two countries;

o Online survey—empirical data collection
through a structured questionnaire (Google Forms)
consisting of 12 items organized into thematic blocks;

« Statistical processing of quantitative data—de-
scriptive statistical analysis of survey responses to
identify dominant trends, barriers, and drivers of
Al integration.

Within the framework of document analysis,
the primary sources included national develop-
ment programs of the Republic of Kazakhstan and
the AI Technology Development Strategy 2030 of
the Republic of Uzbekistan. This stage enabled the
identification of key policy directions and institu-
tional challenges in integrating Al into geographi-
cal education.

The empirical phase was conducted through an
online survey involving geography teachers, grad-
uate students, and representatives of the academic
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community. The questionnaire was structured in-
to four thematic blocks: (1) awareness of AI; (2)
frequency and forms of use; (3) barriers and lim-
itations; and (4) perceived potential of Al for im-
proving geography teaching. The survey was admin-
istered in three languages—Kazakh, Russian, and
Uzbek—to ensure linguistic representativeness.

A total of 966 respondents participated in the
survey (Kazakhstan—471; Uzbekistan—495). The
majority were secondary school teachers (82.1%
and 80.0%, respectively), allowing for an assessment
of practices at the basic education level, while the
inclusion of college and university representatives
ensured vertical coverage of the entire education
system. The sample comprised educators with ex-
perience in teaching geography and an interest in
applying Al in educational practice. The distribu-
tion of respondents is presented in Tab.I.

The majority of respondents were secondary
school teachers (82.1% in Kazakhstan and 80.0%
in Uzbekistan). The participation of representatives
from higher education institutions and colleges ex-
panded the scope of the analysis, encompassing all
levels of the educational system. All respondents
were informed about the purpose of the study and
the use of data exclusively for research purposes.
The study adheres to the principles of academic
ethics and confidentiality. The combination of doc-
ument analysis and a large-scale survey ensured the
comparability and reproducibility of results, which
were essential for identifying the institutional and
pedagogical factors that both hinder and promote
the integration of artificial intelligence into geo-
graphical education in the two countries.

The integration of artificial intelligence into ed-
ucational systems in Kazakhstan and Uzbekistan is
embedded within broader national digitalization
strategies. In Kazakhstan, Al development is sup-
ported by the “Digital Kazakhstan” program and
subsequent national initiatives aimed at fostering
digital transformation in education. Regulatory
discussions increasingly address issues of academic
integrity, particularly in relation to plagiarism de-
tection systems, automated content generation, and
the ethical use of Al-based tools in higher education
institutions. The Law on Education and institution-
al academic integrity codes emphasize originality,
independent work, and transparency in the use of
digital technologies.

In Uzbekistan, Al implementation is guided
by the “Digital Uzbekistan 2030” Strategy and the
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Table 1. Distribution of respondents by teaching experience (n = 966)

Characteristics Kazakhstan (n=471) Uzbekistan (n = 495)
Gender
Male 102 120
Female 369 375
Teaching experience
Less than 1 year 15 7
1-3 years 44 37
4-7 years 85 97
8-10 years 102 106
11-15years 115 121
16-20 years 81 91
More than 20 years 29 36
Type of educational institution
Secondary schools 387 396
Colleges 12 19
Universities 72 80

“Artificial Intelligence for Sustainable Development”
Program. Similar to Kazakhstan, regulatory docu-
ments highlight digital modernization but provide
limited detailed guidance regarding the ethical use
of generative Al in academic settings. Academic in-
tegrity policies in Uzbek universities primarily focus
on plagiarism prevention and research ethics, while
explicit regulation of Al-assisted content creation
remains underdeveloped.

A comparative analysis demonstrates that both
countries recognize Al as a strategic development
priority; however, regulatory mechanisms govern-
ing its responsible use in education are still evolv-
ing. In both contexts, there exists a normative gap
between rapid technological adoption and clearly
articulated standards of academic integrity con-
cerning Al-generated content. This gap creates
institutional uncertainty and may contribute to
inconsistent practices among educators and stu-
dents.

Results and Discussion

One of the key infrastructural barriers to the in-
tegration of artificial intelligence into geographical
education remains the uneven development of com-
munication networks and the limited availability of
high-speed Internet. Despite the active expansion
of 4G technologies and the partial introduction
of 5G in Kazakhstan and Uzbekistan, a significant
portion of rural and remote areas still experience
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weak signal coverage or lack connectivity altogether.
This situation complicates the use of cloud services,
online platforms, and geographic information sys-
tems, which constitute the foundation of digital ed-
ucational technologies and Al-based tools (Fig. 1).

One of the conceptually significant aspects of
the study concerns the degree of cognitive and
practical adoption of artificial intelligence (AI)
technologies by the teaching community within
the educational process. The empirical data reveal
a pronounced cross-country differentiation in the
level of digital competence. In Kazakhstan, the
dominant group of respondents (190 individuals)
demonstrated not only a declarative understanding
of Al functioning principles but also partial opera-
tionalization of these tools in pedagogical practice.
In Uzbekistan, a comparable group (110 individ-
uals) exhibited a lower degree of institutional Al
integration, reflecting the relative inertia of digital
transformation within the educational environment.

A separate analysis concerns the cohort of teach-
ers characterized by episodic or superficial use of
intelligent technologies. In Uzbekistan, this group
is predominant (176 individuals), while in Ka-
zakhstan its size is smaller (131 individuals). This
distribution illustrates the difference in the pace
of transition from declarative awareness to instru-
mental and practical application of Al. Notably, in
Kazakhstan, the proportion of teachers with only
basic familiarity with AI (56 individuals) or com-
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(b) Spatial pattern of Internet connectivity across Uzbekistan

Fig. 1. Internet coverage and spatial inequality of digital infrastructure in Kazakhstan and Uzbekistan.
Source: This map was created by the author based on data from the nPerf website (Coverage Map section) [24].
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pletely unaware of its capabilities (35 individuals) is
significantly lower than in Uzbekistan (112 and 51,
respectively). These findings empirically confirm a
higher level of digital adaptability and profession-
al-practical readiness among Kazakhstani educators.

A promising direction for the use of Al lies in
the field of geographical education, where intel-
ligent systems enable the implementation of in-
teractive mapping services, automated geospatial
analysis procedures, and intelligent assessment
of learning tasks. According to the survey results,
159 respondents from Kazakhstan and 103 from
Uzbekistan recognize the substantial potential of
AT in enhancing the educational process. In addi-
tion, 80 and 69 respondents, respectively, noted the
opportunities for personalized learning, in which
algorithms adapt to learners’ cognitive trajectories
and levels of knowledge acquisition.

Nevertheless, a persistent skeptical discourse
remains regarding the pedagogical relevance of ar-
tificial intelligence. In Uzbekistan, 142 respondents,
and in Kazakhstan, 93 respondents, expressed
doubts about its practical effectiveness, pointing to
the limitations of simulated interaction compared
to authentic pedagogical engagement. Furthermore,
a considerable proportion of participants (111 in
Kazakhstan and 138 in Uzbekistan) emphasized the
irreplaceable role of the teacher as a mediator of
knowledge and a formative agent of the educational
experience. Equally noteworthy is the segment of
educators (28 in Kazakhstan and 43 in Uzbekistan)
who voiced concern over the potential reduction of
students’ critical thinking and empirical skills as a
result of the excessive integration of Al

These positions highlight the necessity of hy-
bridizing educational strategies—a synergistic
combination of traditional field-based learning and
intelligent technologies—to maintain a balance be-
tween cognitive autonomy and the technological
mediation of the learning environment.

Use of Digital and Intelligent Technologies
in Geography Teaching

The current stage of geographical education devel-
opment is characterized by intensive digitalization,
accompanied by the integration of geoinformation,
multimedia, and artificial intelligence technologies
into the pedagogical process. The use of digital tools
ensures multidimensional representation of spatial
data, promotes the development of students’ ana-
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lytical thinking, and fosters competencies aligned
with the demands of the digital transformation era.

The survey results indicate the widespread use of
interactive mapping services and three-dimension-
al models (such as Google Earth, Google Maps, and
National Geographic MapMaker), which are active-
ly employed by 107 teachers in Kazakhstan and 135
in Uzbekistan. This highlights the significant poten-
tial of geoinformation systems as a key means of
visualizing and modeling spatial phenomena within
the educational environment. In addition, multi-
media presentations and video materials are used
by 74 and 96 respondents, respectively, reflecting
a growing emphasis on the visual and communica-
tive components of the learning process.

A relatively lower level of integration is observed
in the use of online platforms for testing and dis-
tance learning (such as Kahoot, Quizlet, Google
Classroom, and Moodle), which are employed by 68
teachers in Kazakhstan and only 51 in Uzbekistan.
This imbalance may be attributed to disparities in
infrastructural capacity and differences in the level
of digital readiness among educational institutions.
The use of AI assistants and automated grading
systems was reported by 92 teachers in Kazakhstan
and 67 in Uzbekistan, indicating the gradual pene-
tration of intelligent technologies into the practice
of geographical education. Meanwhile, virtual labo-
ratories and simulation environments (PhET, NASA
World Wind) remain limited in use—32 and 23 us-
ers, respectively—suggesting restricted accessibility
and insufficient methodological integration.

It is noteworthy that in Uzbekistan, 48 teachers
reported not using any digital technologies at all,
which is twice as many as in Kazakhstan (21). This
highlights an institutional and technological gap
and the uneven pace of digitalization processes
within the educational landscape.

Teachers’ Attitudes Toward
the Potential of Artificial Intelligence

Despite the growing interest in the intellectualiza-
tion of the educational process, there remains a
shortage of knowledge and methodological read-
iness among teachers for the practical application
of AI tools (180 respondents in Kazakhstan and
205 in Uzbekistan). This trend underscores the
relevance of professional development programs
aimed at fostering digital-pedagogical competen-
cies. At the same time, 135 teachers in Kazakhstan
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NASA World Wind, etc. [ 23

Artificial Intelligence (Al) — ChatGPT, automated work verification 92

systems, Al assistants # 67

Multimedia presentations and video materials —PowerPoint, Prezi, 74

YouTube lessons, VR/AR technologies * 96

Online platforms for testing and training —Kahoot, Quizlet, Google 68

Classroom, Moodle, etc. — 51

Interactive maps and 3D models — Google Earth,Google Maps, 107

National Geographic MapMaker, etc. 135

Geographic information systems (GIS) — ArcCIS,QGIS and other tools

for working with cartographic data # 75

50 100 150
(a) Digital technologies are used in the educational process of teaching geography

o

Kazakhstan I Uzbekistan

\
Al will open up new possibilities — will help create interactive maps, 72
model natural phenomena and adapt learning to each student 37 ‘
Al can be useful, but its implementation requires significant resources 135
and training for teachers # 109
| don't have enough knowledge about the possibilities of Al 180

in geography education 205
Traditional methods of teaching geography are more effective, and Al
22

62
has limited applicationhas limited application 92
| believe that Al will not be able to fully replace classical teaching
methods 52
0 50 100

(b) The potential of artificial intelligence lies in the creation of interactive maps, the modeling of geographical processes, and
the personalization of the educational process

Kazakhstan I Uzbekistan

\ \

Personalization of leaming-Al can adapt educational material to the ‘ 52
level of knowledge and interests of students 3‘7
# 119 ‘

150 200 250

Automation of routine tasks-checking tests, preparing educational 95
materials, generating assignments
Interactive maps and modeling-using Al to visualize climate change, 98

terrain, movement of tectonic plates, etc. 106

|

Access to more data analysis of satellite images, meteorological data, 55
global environmental changes 52

|

Developing digital skills in students-preparing for a future where
digital technologies play a key role

69

|

Saving ime for the teacher S 11 "
Geographic information systems (GIS) — ArcCIS,QGIS and other tools 77
for working with cartographic data * 75

0 20 40 60 80 100 120 140

(c) Advantages of applying artificial intelligence in geographical education

Fig. 2. Artificial intelligence in geographical education: benefits, limitations, and developmental prospects.
(Continued on next page).
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\ \ \
Lack of personal interaction—Al will not replace live communication 62
and teacher explanations 9‘7
Difficulty of implementation—additional training for teachers and 102
technical equipment for schools is required 85
Dependence on technology—possible failures, lack of internet, or lack 48
of equipment 77
| 101
Potential Al Errors-algorithms may provide incorrect information # 08
\

Decreased independent thinking in students—the danger that , 106
students will rely on Al rather than analyze information 96
High cost—high-quality Al solutions can be expensive for 52
educational institutions H 4
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(d) Advantages of applying artificial intelligence in geographical education
Kazakhstan B Uzbekistan
\ \ \
ChatGPT and other Al assistants — to generate educational materi- 82
als, check work, and answer students’ questions 105
Google Earth Al — to study maps, and satellite images and analyze 78
changes on the planet * 102
Geographic Information Systems (GIS) with Al — ArcGIS, QGIS, and 106
other platforms for spatial data analysis # 85
Al for creating interactive educational materials — generation of 179
maps, infographics, VR/AR content 150
p 26

| don't plan to master Al tools 53

0 25 50 75 100 125 150 175 200

(e) Al tools are being mastered to enhance professional and research competencies

Fig. 2 (continued). (d, e).

and 109 in Uzbekistan regard Al as a promising
means of improving educational practices, while
acknowledging the high resource intensity of its
implementation.

An optimistic perception of Al is observed only
among 72 Kazakhstani and 37 Uzbek respondents,
who view it as a driver of qualitative innovation in
teaching methodology, particularly in terms of per-
sonalized learning and the creation of interactive
geospatial models. However, 62 and 92 teachers,
respectively, continue to consider traditional teach-
ing methods more effective, and 22 and 52 respon-
dents believe that AI cannot fully replace classical
approaches that ensure pedagogical interaction and
the heuristic dimension of learning (Fig. 2).

1(133)'2026

YKPATHCbKMI TEOTPA®IYHUI XKYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

Advantages, limitations, and institutional
prospects of integrating artificial intelligence
into geography teaching

The integration of artificial intelligence (AI) into
geographic education is shaping a new paradigm
of the learning process, grounded in automation,
intellectualization, and personalization of instruc-
tion. The key advantages identified by respondents
include the optimization of pedagogical activities
through the automation of routine tasks (95 in-
structors in Kazakhstan and 119 in Uzbekistan) and
the expansion of spatial modeling capabilities via
interactive cartographic platforms (98 and 106, re-
spectively). A significant factor in the effectiveness
of Al integration is the reduction of instructors’
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time expenditure (126 and 112 respondents), which
creates prerequisites for deeper individualization of
the educational interaction.

Nevertheless, alongside its functional advantag-
es, a range of systemic limitations has been identi-
fied. The most frequently mentioned risk concerns
the decline of learners’ cognitive autonomy result-
ing from excessive dependence on algorithmic solu-
tions (106 respondents in Kazakhstan and 116 in
Uzbekistan). Additional barriers include technolog-
ical vulnerability (48 and 77), infrastructural defi-
ciencies, as well as epistemological risks associated
with potential errors in data generation (101 and
98). The high cost of software and hardware solu-
tions remains a significant constraint on the digital
transformation of educational institutions.

Among the most in-demand Al tools are sys-
tems for generating interactive learning materials—
maps, infographics, and VR/AR content (179 and
150 respondents); geoinformation systems incorpo-
rating elements of machine analysis (106 and 85);
and satellite data processing services such as Goo-
gle Earth AI (78 and 102). Considerable interest is
also observed in intelligent assistants (ChatGPT
and its analogues), which are viewed as tools for
automating the assessment and generation of edu-
cational texts (82 and 105). At the same time, a pro-
portion of educators continue to exhibit technolog-
ical skepticism (26 and 53), reflecting psychological
and motivational barriers to digital adaptation.

Kazakhstan
Developing cooperation with international Al platforms
Creating Local Al Solutions for Geography
Introducing research projects on Al and geography
Developing Al-enabled software for teachers
(reating digital laboratories for working with Al

Integrating Al into Field Research

Organizing scientific conferences and hackathons
on Al and geography

0

50

Institutional strategies for integrating AI into ed-
ucational practice vary across countries. Support for
international partnerships with technological corpo-
rations (Google, ESRI, NASA) remains limited (50
and 70 respondents), while the idea of developing
national Al solutions receives stronger endorsement
in Kazakhstan (102) than in Uzbekistan (55), reflect-
ing differing levels of technological sovereignty.

One of the practical directions of AI applica-
tions is the analysis of geospatial data using GIS,
satellite imagery, and unmanned aerial technolo-
gies (105 and 65 respondents). However, the in-
tegration of AI into field-based research remains
limited (65 and 25), primarily due to the high cost
of equipment and the lack of an established meth-
odological framework.

Effective implementation of Al requires system-
atic governmental support aimed at fostering dig-
ital pedagogy. According to respondents, the most
prioritized measure is the institutionalization of
Al-related courses within teacher education pro-
grams (302 in Kazakhstan and 400 in Uzbekistan).
The second most significant direction involves the
creation of networked professional communities of
innovative educators (105 and 215), emphasizing
the need for collective experience exchange and the
development of a pedagogical innovation ecosys-
tem (Fig. 3).

The issue of reliability and verification of AI-gen-
erated content is gaining particular relevance: 127

I Uzbekistan

70

80

205

100 150 200 250 300

(a) How do you think AI can be integrated into the geographical education system in Kazakhstan and Uzbekistan?

Fig. 3. Artificial intelligence in geographical education of Kazakhstan and Uzbekistan: integration prospects and
governmental support. (Continued on next page)
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Kazakhstan B Uzbekistan
\ \ \
Mandatory inclusion of a course on Al in the training of future 302
teachers 400
- . . 105
Building a network of innovative educators * 215
. . . 101
Investments in the development of domestic educational Al I 65 ‘
. . . 127
Quality Control of Al Content in Education I 55
\
Flexible educational policy 82‘
_ 58
0 100 200 300 400 500

(b) What kind of support from the government or educational institutions
do you think is necessary to successfully implement Al in teaching?

Fig. 3 (continued). (b).

respondents in Kazakhstan and 85 in Uzbekistan
emphasize the need for state regulation of gener-
ative systems to prevent the dissemination of false
or distorted information within the educational
environment. At the same time, the idea of dereg-
ulation and simplification of procedures for inte-
grating digital tools into curricula received limited
support (82 in Kazakhstan and 58 in Uzbekistan),
indicating the persistence of institutional and reg-
ulatory inertia that hinders the technological mod-
ernization of the educational process.

Artificial intelligence in geographical education
of Kazakhstan and Uzbekistan:
challenges and prospects of integration

Modern digital technologies are radically trans-
forming the educational landscape, with artificial
intelligence (AI) emerging as a key instrument of
this transformation. In geographic education, Al
enables the visualization of spatial processes, the
processing of large geospatial datasets, and the
personalization of learning experiences. However,
the implementation of intelligent technologies in
Kazakhstan and Uzbekistan faces a number of sys-
temic barriers.

The main challenge lies not in technological
accessibility but in the lack of pedagogical compe-
tencies. According to the survey, 180 teachers in
Kazakhstan and 205 in Uzbekistan reported insuffi-
cient knowledge regarding the practical application
of Al The absence of specialized courses in teach-
er-training universities and limited opportunities
for professional development impede the formation
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of digital pedagogy. Furthermore, older generations
of educators often experience difficulties when us-
ing even basic ICT tools.

Infrastructural limitations exacerbate the di-
vide: many schools lack stable internet connectiv-
ity, and their technical equipment does not meet
the requirements of contemporary educational
programs—particularly in rural regions. The solu-
tion to this problem may lie in the advancement
of cloud technologies, the development of national
educational platforms, and state-subsidized access
to digital learning resources.

The psychological factor is also significant: some
educators perceive Al as a threat to traditional
forms of teaching, fearing a decline in students’ in-
dependence and potential algorithmic errors. Nev-
ertheless, when properly integrated, Al serves not
as a substitute but as a partner to the teacher, en-
abling the automation of routine tasks and allowing
greater focus on analytical work and individualized
learning approaches.

The challenges of implementation also extend to
specific software solutions: GIS platforms (ArcGIS,
QGIS), remote sensing programs (ENVI, Google
Earth Engine), analytical tools (Python, GeoDa),
virtual laboratories (PhET, NASA World Wind),
and Al assistants (ChatGPT, AI Tutor) all require
a high level of professional qualification and meth-
odological support.

In Kazakhstan, the emphasis is placed on the
practical integration of AI into the educational
process and on enhancing teachers’” digital compe-
tence. In Uzbekistan, by contrast, an institutional
infrastructure is being developed—AI departments
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Table 2. SWOT analysis of artificial intelligence integration
into geography teaching in Kazakhstan and Uzbekistan

integration in education.

equipment.

Component Kazakhstan Uzbekistan
« Active implementation of GIS and Al technolo- | « Establishment of university departments and
gies in schools and universities. research centers specializing in Al.
- Governmental support for education digitali- - Existence of a national strategy for the digital
Strengths zation. transformation of education.
« Enhancement of teachers’ digital competence | « Emphasis on fundamental research and the
through training courses and pilot projects. development of national Al platforms.
« Development of practice-oriented approaches | « Growing student interest in Al technologies.
and use of interactive mapping tools.
- Insufficient teacher preparation in Al and « Slow implementation of Al at the school level.
programming. « Inadequate teacher qualifications and shortage
« Limited infrastructure, particularly in rural of methodological resources.
schools. - Limited practical orientation of educational
Weaknesses

Absence of a unified national strategy for Al

High cost of licensed software and technical

projects.
Dependence on foreign digital solutions.

(Google Earth Al, PhET).

Opportunities

Establishment of national Al competence
centers and university laboratories.

- Development of partnerships with internation-
al companies (Google, ESRI, Microsoft).

Use of cloud technologies and open platforms

Formation of networks of innovative educators
and integration of Al into teacher education.

Expansion of academic programs and research
projects on Al.

Creation of national educational platforms.
Increasing investment activity in digital edu-
cation.

Introduction of VR/AR and immersive technolo-
gies in geography teaching.

Expansion of academic programs and research
projects on Al.

Creation of national educational platforms.
Increasing investment activity in digital edu-
cation.

Introduction of VR/AR and immersive technolo-
gies in geography teaching.

nity.

Threats

ethical concerns.

Resistance from parts of the teaching commu-

Insufficient funding for long-term initiatives.
Risks of unreliable Al-generated data and

Digital inequality across regions.

Bureaucratic barriers to innovation.

Lack of large-scale digital infrastructure in
schools.

Technological dependence on external provid-
ers.

Slow adaptation of Al tools to national educa-
tional standards.

and research centers—which reflects a long-term
academic strategy.

Geographic education of the future is incon-
ceivable without AI: intelligent algorithms will
facilitate climate data analysis, natural process
modeling, and the development of adaptive learn-
ing programs. Achieving this requires systemic
support measures, including the establishment
of university-based Al centers, partnerships with
technology companies, the expansion of cloud
computing capacities, and the implementation of
specialized teacher training programs.

A conducted SWOT analysis demonstrates that
the integration of artificial intelligence into geo-
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graphy teaching in Kazakhstan and Uzbekistan pro-
ceeds under differing institutional logics (Tab. 2).
Kazakhstan demonstrates a predominantly
applied and practice-oriented trajectory of dig-
italization, aimed at enhancing teachers’ digital
competence and integrating Al into the teaching
process. Uzbekistan, by contrast, places emphasis
on academic infrastructure and research initiatives,
providing a strategic foundation but slowing down
practical implementation. For both countries, key
opportunities include the development of national
AT platforms, international technological collabo-
ration, and the institutionalization of teacher train-
ing in digital pedagogy, whereas the main threats
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involve digital inequality, insufficient funding, and
the risks of technological dependency.

Conclusions

The conducted comparative study confirms that
the integration of artificial intelligence (AI) into
geographic education in Kazakhstan and Uzbeki-
stan is asynchronous yet mutually complementa-
ry. Despite sharing the overarching goal of digital
transformation, the two countries exhibit distinct
models of institutional adaptation: Kazakhstan
follows an applied scenario focused on enhancing
teachers’ digital competence and incorporating Al
into instructional practice, while Uzbekistan pur-
sues an academic-infrastructural approach, de-
veloping a research and regulatory foundation for
future scaling.

The identified barriers—stafling, infrastructural,
methodological, and psychological—indicate the
need for comprehensive modernization of peda-
gogical systems. Insufficient teacher training, frag-
mentation of methodological support, and unequal
access to digital resources remain key obstacles to
full-scale AI integration. At the same time, the
identified drivers demonstrate significant develop-
mental potential, including the creation of national
AT platforms, the use of cloud and GIS technolo-
gies, international technological partnerships, and
the institutionalization of digital pedagogy within
teacher education programs.

A promising direction involves the advance-
ment of Al literacy in geographic education, fos-
tering not only technical but also critical and ana-
lytical competencies among teachers and learners.
Al integration should therefore be accompanied by
pedagogical strategies that develop students’ abil-
ity to verify Al-generated information, recognize

algorithmic limitations, and preserve independent
analytical thinking. In this regard, artificial intel-
ligence should function as an intellectual partner
and supportive cognitive tool rather than a sub-
stitute for reflective and research-based learning.

Finally, the study has several limitations. The
empirical analysis reflects only the perspectives of
educators, while the views of students and parents
were not included. In addition, the online survey
format may influence the representativeness of re-
sponses, particularly in regions with limited digi-
tal access. The comparative framework covers only
two countries, which restricts broader regional
generalization and calls for further cross-national
and multi-level research.

Scientific novelty and
practical significance of the research

Scientific novelty of the study lies in the compara-
tive identification and classification of barriers and
drivers of Al integration in geographical education
in Kazakhstan and Uzbekistan based on a large-
scale empirical survey and policy analysis. Unlike
previous studies focusing on general digitalization
processes, this research specifically addresses the
disciplinary context of geography and examines
the interaction between technological adoption and
national educational frameworks.

The practical significance of the research consists
in the development of strategic recommendations
for improving institutional support, teacher training,
and regulatory alignment in the field of AI imple-
mentation in geographical education. The findings
may be used by educational policymakers, univer-
sity administrators, and curriculum developers in
both countries.
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BARRIERS AND DRIVERS OF ARTIFICIAL INTELLIGENCE INTEGRATION IN GEOGRAPHICAL EDUCATION:
A COMPARATIVE STUDY OF KAZAKHSTAN AND UZBEKISTAN 115

L0 NPOX0AATb NapanenbHi, ane BiAMiHHI npouecn LmdpoBoi TpaHcPopmaLii. 3acToCcoBaHO JOCAIAHULbKMIA Niaxia,
L0 NOEAHYE aHani3 HaLioHanbHKX NONITUK LMdPOBI3aLlii 3 OHNaH-oNUTYBaHHAM 966 pecrnoHfeHTiB (471 3 Kasax-
cTaHy i 495 3 Y36eKucTaHy), cepen AKUX — yunTeni reorpadii, BUKNagaui Konegxis i yHiBepcuteTis. Pe3ynbtat
BUABMAM MOMITHI MiXAepaBHi BiAMIHHOCTI B PiBHAX LMGPOBOI KOMMNETEHTHOCTI, IHCTUTYLiIHOT FOTOBHOCTI Ta
nepnaroriyHoi iHTerpauii WI. Y KasaxcTaHi cnocTepiraetbcs 6inbll NpakTMKOOPIEHTOBaHA MOfENb, 30CEpeKeHa
Ha umdpoBIl Neparoriyi Ta NPUKNAAHOMY BUKOPUCTaHHI iHcTpymeHTiB LI, Togi  AK B Y36eKucTaHi OCHOBHWI
aKLEeHT pobnAaTb Ha PO3BUTKY akageMiuHoi iHGPaCTPYKTypy Ta HayKoBUX JOChimxeHb. JOCNiAXKEHHA NigKpecntoe
HeobXigHicTb po3BuUTKY LUI-rpamoTHOCTI B reorpadiuHiin ocBiTi AK 0cHOBK cTanoi LUMdpoBoi TpaHcdopmaLii, po3-
rnagatoum LI He AK 3amiHy BMKNagaya, a AK iHTeNeKTyanbHOro napTHepa, Wo cnpuae GopmMyBaHHIO AOCHILHULb-
KO0 MUCJIEHHS, MPOCTOPOBOI YABY Ta KOTHITUBHOI aBTOHOMIi CTY[IEHTIB.

Knioyoei cnoea: wumyyHuli iHmenekm; 2eoepaciyHa ocgima; yugposizayis; yugpposa epamomricms,; Kazaxcmat;
Y36ekucmat.
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This publication aims to raise awareness among geography teachers and students about the important role
of cryosphere components in the climate system and the hydrological cycle, as well as the environmental,
social, and economic consequences of global climate change. The following research methods were used:
theoretical (from the abstract to the concrete); comprehensive (abstraction, analysis and synthesis, induction
and deduction, partial modeling); and empirical (observation, comparison, measurement, and experimenta-
tion). In the educational process, glaciological studies may begin with the first occurrences of winter atmo-
spheric phenomena—snow, hail, ice glaze, blizzards, or heavy snowfalls—in the context of understanding the
impact of global warming and climate change on specific natural processes in Ukraine. Mountain glaciers
in Iceland, Scandinavia, the Alps, and the Himalayas serve as indicators of climate change; their melting is
altering the landscape, potentially leading to changes in the national borders of some countries. The article’s
materials are intended to help students study the basics of glaciology in more detail, where the development
of social skills, interaction, and independence is important. The United Nations General Assembly has
proclaimed 2025-2034 as the Decade of Action for the Cryosphere Sciences. The initiative aims to enhance
monitoring and scientific research on glacier melting, permafrost, and snow cover. It also envisages support
for the development of educational programs that will expand geography teachers’ capacity to help students
better understand their natural and anthropogenic environments and act responsibly within them. To stim-
ulate children’s interest in glaciological science, scientists need to develop creative, integrated content. The
novelty of the study lies in developing methodological foundations for integrating contemporary glaciolog-
ical issues into the educational process, thereby ensuring the active participation of teachers and students

in implementing the Decade of Action for the Cryosphere Sciences (2025-2034).

Keywords: cryosphere, glaciological research, mountain glaciers, snow, popularization of science, methods of

teaching geography.

Relevance of the research topic

Global climate change is prompting a reorientation
of glaciological research not only in remote regions
of the world but also in Ukraine, where, in recent
years, observations of snow cover, avalanches, gla-
ciological debris flows, and sea and freshwater ice
have remained limited. The Resolution on the
International Year of Glacier Preservation, adopt-
ed by the United Nations General Assembly and
launched on January 21, 2025 [1], conceptually

defines the comprehensive implementation of sus-
tainable development principles across its econom-
ic, social, and environmental dimensions. For the
scientific and educational community, it is essential
to develop international and national mechanisms
that ensure access to accurate, timely information
on the cryosphere, climate change, and the ecosys-
tems of polar, mountain, and coastal delta regions.
In the context of the International Year of Glacier
Preservation, the United Nations General Assembly

For citation:

Yatsenko, V. S. (2026). Towards a Methodology for Studying Glaciological Challenges of the 21st Century in Educational Practice. Ukrainian
Geographical Journal. 1.116-127. [In Ukrainian] DOI: https://doi.org/10.15407/ugz2026.01.116

Copyright © 2026 Publishing House Akademperyodyka of the National Academy of Sciences of Ukraine.
@@@@ The article is published under the open access license CC BY-NC-ND license
CATWTE https://creativecommons.org/licenses/by-nc-nd/4.0/

ISSN-L 1561-4980

YKPATHCbKUMI TEOTPA®IYHUI XYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

1(133)'2026


https://doi.org/10.15407/ugz2026.01.116
http:// 
https://doi.org/10.15407/ugz2026.01.116
https://creativecommons.org/licenses/by-nc-nd/4.0/

V. 8. Yatsenko
TOWARDS A METHODOLOGY FOR STUDYING GLACIOLOGICAL CHALLENGES OF THE 21ST CENTURY IN EDUCATIONAL PRACTICE

has proclaimed March 21 as World Glacier Day, to
be observed annually starting in 2025 as a symbol of
global solidarity in preserving the cryosphere. The
launch of the Decade of Action for the Cryosphere
Sciences (2025-2034) opens significant opportuni-
ties to intensify scientific and educational research
aimed at a deeper understanding of global challeng-
es such as climate change, glacier melting, sea-level
rise, coastal flooding, the increasing frequency of
natural disasters, and the growing number of “cli-
mate migrants.”

Relevance of the Research Topic

The main sources used in the study cover a wide
range of aspects of the problem and are comprehen-
sive. These include, first and foremost, the United
Nations’ regulatory documents that establish the
International Year of Glacier Preservation in 2025
[1-2-3]. Specialized geographical sources substanti-
ate the significance of the presented facts and work-
ing assumptions across various fields—geophysics
[4], geology [3; 5], paleoecology [6], glaciology [7;
8; 4], hydrology [9], and climatology [12-10-11]. In
addition, educational manuals for geography teach-
ers and students of general secondary schools were
used. Online resources reflect the diversity of mate-
rials available from scientific centers and specialized
platforms.

Aim of the Study

The aim of this publication is to enhance the aware-
ness of geography teachers and students about the
crucial role of cryosphere components in the cli-
mate system and the hydrological cycle, as well as
about the ecological, social, and economic conse-
quences of changes in the Earth’s cryosphere. Re-
search objectives:

1. To familiarize teachers of natural sciences with
traditional and interactive information resources de-
signed for students of general secondary education.

2. To substantiate key aspects of the methodol-
ogy for developing students’ research competencies
in the process of learning the fundamentals of gla-
ciology within geography education.

3. To promote the enhancement of geography
teachers’ professional competence in glaciological
research within educational practice.

Research methods

The study employed both theoretical methods (pro-
gression from the abstract to the concrete, abstrac-
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tion, analysis and synthesis, induction and deduc-
tion, and partial modeling) and empirical methods
(observation, comparison, measurement, and ex-
perimentation). Among the specialized methods,
where possible, geographic information systems
(GIS), remote sensing techniques, measurements
of atmospheric carbon dioxide, measurements of
water resources in the snow cover, and Earth sys-
tem modeling in the form of ice-flow simulations
were employed.

Presentation of the Main Material and
Substantiation of Scientific Results

Glaciers as Indicators of Climate Change

During glacial periods, extensive ice sheets repeat-
edly spread across North America and Europe,
highlighting their crucial role as indicators of global
climate change. According to the data of Anglo-Ca-
nadian landscape researchers D. Brunsden and
J. Dornkamp, in the United Kingdom, ice sheets ex-
tended as far as the London area and covered most
of the territory to its north [7, p. 111]. Moisture
concentration over the continents caused a sea-level
drop of approximately 100 meters relative to present
levels. More than 90% of ice sheets are located in
Antarctica, about 8% in Greenland, and the remain-
der in mountainous regions worldwide (Table 1).
Glaciers form in regions with significant ac-
cumulation of atmospheric precipitation, where
falling snow or ice accumulates, and where mean
annual temperatures remain sufficiently low to pre-
serve these deposits from year to year. A more de-
tailed description of glaciological processes is pro-
vided in the textbook for 6th-7th grade students by
V. S. Yatsenko and V. A. Kravchenko, “All About Wa-
ter for Future Generations. The Nature of Water” [17,
pp. 52-54]. In a simple, accessible form, the text-
book for students in this age group describes sea ice
formation [17, p. 52], pressure ridges, icebergs, and
Antarctic glaciers [17, p. 53], and the impact of the
greenhouse effect on the Arctic climate [17, p. 54].
American researchers Francois Lapointe and Ray-
mond S. Bradley, in their study “The Little Ice Age
abruptly triggered by intrusion of Atlantic waters
into the Nordic Seas” [9], analyze the development
of the Little Ice Age (15th-19th centuries), which
followed a period of significant warming and had
severe consequences for humanity, including crop
failures, mass famine, pandemics, and millions of
deaths in Europe. The researchers reconstructed sea
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Table 1. Area of Present-Day Glaciation of the Earth According to Different Sources and Their Losses

Glaciation area

Key losses

Greenland: 1.71 million km? [13],
Canadian Arctic Archipelago: 1.4 million km?

Antarctica Between 1997 and 2021, shelf glaciers lost about 30% of
Antarctica: 13.9 million km? [2] their mass.
Arctic

The ice area is projected to decrease by more than 50% by
2100 [13, p. 30].

Europe
Iceland: 11,060 km? [14];
total ice volume: 3,000 km>;

average thickness: 300 m [15],

Scandinavia: 2,949 km?>[14],
Norway: 6,736 glaciers with a total area of 2,300 km?
(2022) [15],

Alps: 4,400 glaciers with a total area of 2,000 km” (1% of
the Alps) 100 km® of ice (2020) [15],
Switzerland: 1,400 glaciers with a total area of 961 km?
(2016) [71].

Since the 20th century, Icelandic glaciers have lost about
25% of their area.

Between the 1960s and 2010s, Norwegian glaciers de-
creased by 10%.

Since 1850, Swiss alpine glaciers have lost approximately
60% of their volume.

Asia

Hindu Kush Himalayan range:  snow cover 951-1,390 thou-
sand km? in winter and 388-481 thousand km? in summer;
glacier area — 87,340 km? (2025) [16].

Northern Asia: 2,410 km? [14]

High Mountain Asia: 97,605 km?* [14]

Middle East: 1,307 km?[14]

In the 2010s, glacier retreat occurred 65% faster than in the
previous decade

North America
Alaska:  glaciers 86,725 km?*[14],

Western Canada and the United States: 14,524 km? [14].

Glaciers lose more than 80 gigatons of ice per year (about
5% of the total) [8].

South America

Mount Kilimanjaro massif: 388,500 km? [14].

Southern Andes: 29,429 km? [14], In 1910, the area of the Humboldt Glacier was 3 km? [4].
Humboldt Glacier:  0.01 km? [4].
Africa Since 1912, the total glacier area has decreased by 91%

[10].

Australia and Oceania
Low latitudes:  2.34 km? [14].
New Zealand: 1,162 km? [14].

The losses are estimated at over 29% [11].

surface temperatures in the North Atlantic over the
past 3000 years and identified an anomalous shift:
the ocean first warmed abruptly and then cooled
between 1380 and 1400. This triggered rapid melt-
ing of Arctic ice, likely associated with anomalous
solar activity preceding the period, which led to in-
creased atmospheric pressure over the Greenland
ice sheet. Ocean currents in the Arctic accelerate
and become more chaotic due to rapid ice melt.
Information on the history of the solar cycle from
1750 to 2025 is currently available on the NOAA/
SWPC website, published in October 2023 [12].
The formation of concepts about the regularities
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of change in natural and climatic conditions can
be achieved through the study of Earth’s geolog-
ical history. In this context, it is appropriate to
consider the following issues: how the Earth de-
veloped during the early stages of its geological
history; the structure of platforms and the mecha-
nisms of their formation; the interrelation between
geological history, structure, and relief in differ-
ent regions; and examples that illustrate rhyth-
mic patterns within the geographical envelope.
The formation of students’ understanding of the
regularities of changes in natural and climatic
conditions can be achieved through the study of
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-

o What is a sea-level epoch?

o How does CO, concentration
change?

o What is the greenhouse effect?

o Why is the climate character-
ized as cold, dry, and continen-
tal?

o Mass migration of animals.
o Desert deposits, salt layers.

\_

~N

o What is a land epoch?
o How does air temperature decrease?
o How are glaciers and deserts

formed?

J
N

o Why is the climate

characterized as warm, humid, and
maritime?

o Flourishing of living organisms.

o Deposits of coal, limestone,

and chalk.

Fig. 1. An activity-based approach in geography education as a means of fostering understanding of rhythmic processes
in the geographical envelope

Earth’s geological history. In this context, it is ap-
propriate to consider the following issues: how the
Earth developed during the early stages of its geo-
logical history; the structure of platforms and the
mechanisms of their formation; the interrelation
between geological history, structure, and relief
in different regions; and examples that illustrate
rhythmic patterns within the geographical envelope.
American researchers P.K.Shoonmaker and
D.R. Foster argue that during the Quaternary
period, covering the last 1.6 million years, there
were approximately 24 glacial episodes alter-
nating with interglacials. These cycles were ac-
companied by changes in sea level, climate, and
the region’s floristic composition [6, p.206].
These changes can be explained to students in an
accessible form by highlighting epochs in the geo-
logical past characterized by contrasting natural
conditions—the processes of marine transgression
and regression (Fig. 1).

The teacher selects and/or recommends ac-
cessible sources of geographical information and
compiles a list of available video materials for stu-
dents. The students independently work with the
materials on the chosen research topic and sum-
marize the results in the form of media presenta-
tions, oral reports, illustrative schemes, or drawings.
Figure 1 presents suggested topics and key issues
for discussion both during the process of student
research and at the stage of presenting their results.
In higher education institutions, these issues are
appropriately addressed during preparatory ses-
sions (pre-seminars) and academic seminars. A re-

1(133)'2026

YKPATHCbKMI TEOTPA®IYHUI XKYPHAJT - UKRAINIAN GEOGRAPHICAL JOURNAL

search-oriented special seminar is recommended
within the framework of student or school scientific
conferences. For both school pupils and university
students, the search for answers to the concluding
questions remains equally relevant: “In which ep-
och do we live?” and “Will the world change after
21002

Ancient glaciations

Epochs of continental development in specific re-
gions represent regular stages in their geological
evolution. Their detailed characterization is possi-
ble through the analysis of complex data integrat-
ing geological, paleomorphological, and paleogeo-
graphical conditions characteristic of these epochs.
An important direction of research may be the
work of students within the system of the Minor
Academy of Sciences of Ukraine (MAN Ukraine).

At this stage, students examine in greater detail
the causal relationships underlying the occurrence
of glacial periods on Earth—the Late Ordovician
(455-440 million years ago), the Permo-Carbon-
iferous (335-280 million years ago), and the Ce-
nozoic (around 35 million years ago)—using ex-
amples of ancient glaciation traces widely found
in Ukraine. Of particular interest are the results of
recent scientific studies on this issue, such as the
work of American scholars Nan Sun, Alan D. Bran-
don, Steven L. Forman, and Michael R. Waters,
“Geochemical evidence for volcanic signatures in
Younger Dryas event deposits” [18].

Researchers substantiate the causes of climate
change at the end of the Pleistocene (around 12,800
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Table 2. Kovel Complex of Regional Glacial Formations of Volyn Region *

Eskers with fragments of chalk rocks

Alluvial cones (front of glacial tongue)

Turied exaration valleys
(filled with Dnieper moraine)

Villages of Kovel district:
Moshchena, Lyublynets, Bilashiv,
Lyubytiv, Radoshin, Ukhovetsk

Villages of Kovel district:
Staryi Mozyr, Velykyi Porsk,
Pidrizhzhia, Zhuravline

Villages of Volodymyrskyi district:
Selets

Villages of Lutsk district: Ozeryany

Valley of the Turya River

* Prepared by the author from source [79].

Glaciological + Glaciological dislocations
studies: « Marginal glacial formations
Hydrological « Glaciological dislocations
studies: + Marginal glacial formations
Historical « Pyva settlement

. « Pyvhorod St. Nicholas
studies: Monastery

Fig. 2. Objects of glaciological, hydrological and historical
studies of Mount Pyvykha, Poltava region

years ago), when the Earth abruptly returned to a
glacial phase — the stage of the last glaciation. In
their view, the main factors were the collapse of ice
sheets into the Atlantic Ocean, the expansion of
snow cover, and a series of volcanic eruptions in
the Aleutian Islands, the Cascade Range, and Eu-
rope lasting from one to five years, which triggered
global cooling. Studying these causal relationships
enables students to better understand why the cool-
ing occurred and ultimately led to the extinction of
mammoths in the Northern Hemisphere.

Marginal glacial formations as landform fea-
tures are widely represented in Ukraine. They are
concentrated in separate areas that combine into
complexes—discontinuous belts stretching for tens
to hundreds of kilometers and up to 20-25 km in
width. Ukrainian researcher A. V. Matoshko, study-
ing the fluvial and glacial geomorphogenesis of the
Kovel complex of marginal glacial formations, pro-
vides detailed information on landform types and
their geographical distribution [19, p. 89]. Students
can observe in the field various glaciofluvial accu-
mulative forms (eskers, alluvial cones), exaration
valleys, and moraine covers (Table 2).

Another potential object of study is the Hradyzk-
Taburyshche complex of marginal glacial forma-
tions—a landform in the Dnipro valley between the
town of Hradyzk in Poltava region and the village
of Taburyshche (now submerged by the waters of
the Kremenchuk Reservoir) in Kirovohrad region.
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Objects of study may include not only landforms
but also geological outcrops, rocks (sands, marls),
and minerals (gypsum). An interesting subject of
investigation is Mount Pyvykha, located within the
Globyno and partly the Kremenchuk districts of
Poltava region; it has the status of a local landscape
reserve. The mountain lies on the left bank of the
Dnipro River, near the southern outskirts of the
town of Hradyzk (Fig. 2).

Landscape studies are conducted in the local
landscape reserve “Mount Pyvykha,” covering an
area of 285 ha, where pine, maple, aspen, elm spe-
cies, and other vegetation dominate. Within the
reserve, active abrasion processes are examined
along with paleontological finds—sea urchins, cor-
als, mollusks, mammoths, woolly rhinoceroses, and
reindeer. Tourism studies contribute to the pro-
motion of thematic and rural (green) tourism in
the region. In 2008, Mount Pyvykha represented
Poltava region in the national contest “Seven Nat-
ural Wonders of Ukraine” The aesthetic appeal of
Pyvykha is comparable to that of the country’s most
renowned natural sites.

Traces of ancient glaciations are widespread
across many regions of Ukraine, and some have ac-
quired the status of geological nature monuments
[3]. Such objects include: the quarry near the vil-
lage of Rostan (Volyn) and geological outcrops in
the basin of the Vyshnia River near Dobrynychi
(Precarpathia), whose lower part consists of glacial
deposits [3, p. 13]; the Marmarosh Massif (Ra-
khiv District, Zakarpattia), which began to form
700 million years ago and bears evidence of Ce-
nozoic glaciation — glacial troughs and cirques [3,
p. 18], and can serve as an educational geo-route
for students to Mount Pip Ivan Marmarosh; Mid-
dle Pleistocene glacial deposits near the villages
of Rostan and Koshary (Polissia) [3, p. 96]; and
the Oleksandriya dendrological park (Kyiv re-
gion), represented by an aquifer complex of Mid-
dle Quaternary (Dnieper) glacial, glaciofluvial, and
lacustrine-glacial deposits [3, p. 99]. In our view,
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Table 3. Frequency of very heavy snowfalls in Ukraine
during 1984-2004 (October-April) [6, p. 303]

Ukrainian Carpathians

Crimean Mountains

Kyiv oblast

Latest heavy snowfall:
May 7-8, 1989 in the areas
of Pozhezhevska, Yaremche, and Rakhiv.
Duration ranged from 20.1 to 9.6 hours;
precipitation amounted to 58-21 mm.

Longest heavy snowfall:
January 31 - February 1, 1988 in the Mno-
horychchia area. Duration — 22 hours.

Snowfall with the greatest duration:
April 26-27, 1987 in Tomashivka.
Duration — 19.2 hours; precipitation —
35mm.

Earliest heavy snowfall: Septem-
ber 5-7, 1991 at Pozhezhevska (Carpath-
ians). Precipitation — 69 mm (water
equivalent).

Maximum precipitation during a heavy
snowfall: February 14-15, 1997 at Ai-Petri
(Crimean Mountains). Precipitation —
131 mm.

Maximum precipitation during a heavy
snowfall: April 26-27, 1987 in Tomashivka
(Kyiv Region). Precipitation — 74 mm.

geological monuments of Ukraine may serve as
starting points that encourage students to explore
their native land, since they are present in every
region and are practically within an hour’s reach of
the study sites.

For example, Ukrainian scholars O. M. Ada-
menko and M. I. Mosiuk provide examples of gla-
cial-type flora and fauna at the geological nature
monument “Starunia” (Precarpathia), which can
be studied by students using geographical, ecolog-
ical, geological, and paleontological methods. They
conclude that “their evolution and distribution
across Europe begins with the Late Glacial period
of humid tundra, passes into the phase of lacustrine
landscapes, and continues today in open and dry
biotopes” [5, p. 35].

Other effective forms of geography education
include project-based activities. For instance, on
October 26, 2019, students participated in Starunia
in an eco-cultural festival marking the opening of
the Pleistocene Park—part of the contest “Small
Towns—Great Impressions,” aimed at developing
the cultural and economic potential of territories
through support of heritage-related start-ups [20].
Teachers of natural sciences who organize student
field studies are advised to apply methods of eco-
nomic-geographical research: statistical, carto-
graphic, comparative, historical, economic-math-
ematical, systematization, regionalization, and
geographical forecasting.

Snow Cover

Snow and the processes of its formation are of
great importance both for nature and for humans.
Snow is the main source of moisture for soils, and
its deficit significantly reduces agricultural yields.
In winter, snow protects vegetation from freezing,
while the absence of cover makes animals more vul-
nerable to predators. From an economic perspec-
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tive, the lack of snow reduces revenues from winter
sports and tourism. These are only some examples
of the importance of snow.

According to media reports, two interrelated
processes are observed in different regions of the
world: global warming caused by rising air tem-
peratures, and the occurrence of natural hazards
in atypical areas—hail, ice storms, blizzards, heavy
snowfalls, etc. For instance, on June 9, 2020, sum-
mer snow fell in Andorra; on September 11, 2021,
an unexpected snowfall occurred in the Upper
Nkam area of Cameroon; on September 21, 2024,
up to 2 m of snow fell in South Africa; on Novem-
ber 28, 2024, a powerful snowfall brought up to
18 cm of snow in the Republic of Korea; and on
November 3, 2024, the first snowfall in history was
recorded in the Al-Jawf region of Saudi Arabia.

An important characteristic of the winter sea-
son is snowfall, which determines the formation,
intensity, duration, stratification, density, and wa-
ter content of the snow cover. In Ukraine, heavy
snowfalls are usually associated with the arrival of
southern and southwestern cyclones from the Med-
iterranean (about 50%), as well as western (10%)
and northwestern cyclones from Western Europe.
The frequency of heavy snowfalls varies: between
1984 and 2004, the largest number of cases (46) was
recorded in Crimea; somewhat fewer in Zakarpat-
tia (31) and Ivano-Frankivsk (25) regions. In most
other regions, the number of cases ranges from 1
to 4 (Table 3).

Very heavy snowfalls (precipitation of 20 mm or
more within a period of up to 12 hours) are clas-
sified as extreme meteorological phenomena. Kyiv
scholars I. Shcherban, V. Babichenko, N. Nikolaie-
va, and S. Rudishyna, summarizing data for the
twenty-year period (1984-2004), concluded that
the intensity and frequency of such snowfalls in
Ukraine increased significantly [6, p. 301].
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Fig. 3. Monitoring of the glaciers Glacier du Mont Miné, Glacier de Ferpécle, Zmuttgletscher, and Gornergletscher in the
Swiss Alps [24]
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Fig. 4. Distribution of permafrost (in green) and glaciers (in blue), together with summarized statistical data on glaciers and
permafrost in the major river basins of the Hindu Kush Himalaya (HKH) [8].
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Mountain Glaciers

The Glacier Change portal [12] provides materials
for studying glaciers in Iceland, Scandinavia, and
the Alps. Students can explore collections of photo-
graphs and information on European glaciers. For
educational purposes, scientific research results,
works of art, photographs, and satellite images may
be used. In particular, the site presents data on
39 glaciers in Iceland, 38 glaciers in Norway, and
21 Alpine glaciers. Their study expands the scope
of research—from analyzing the impact of rising
air temperatures and decreasing snowfall on the
melting rate of European mountain glaciers to ex-
amining crustal uplift, increased volcanic activity,
sea-level rise, and effects on local tourism. Alpine
glaciers are the place of origin, development, and
popularization of glaciology, and they are recom-
mended as a starting point for desk work. For exam-
ple, Glacier Monitoring in Switzerland (GLAMOS)
systematically documents and monitors long-term
changes in glaciers in the Swiss Alps [7]. By study-
ing glaciers in the area of the Matterhorn (4478 m)
on the Swiss-Italian border, we can clearly see from
statistical data how climate change has affected
them (Fig. 3).

During the observation period (1880-2024), the
length of the glaciers under study changed from
886 to 3031 m. The platform recommends conduct-
ing a more detailed investigation of each observed
glacier. In the course of such desk-based work, it is
important to foster students’ social skills, includ-
ing the ability to interact, communicate, and work
independently.

The Hindu Kush mountain system in South Asia
plays a crucial role in the region’s natural and social
systems. Extending for 3500 km across eight coun-
tries, it is the source of ten major rivers that pro-
vide water resources for about 240 million people,
and nearly 2 billion when including river basins.
Mountain socio-ecological systems are exposed to
significant risks due to climate change. Accelerat-
ed glacier melting alters river runoff; precipitation
increasingly falls as rain under warmer conditions;
this affects drinking water quality through the ac-
celerated release of accumulated substances (mer-
cury, phosphorus, nitrogen) and reduces agricultur-
al yields in high-altitude areas [14, 11].

An important challenge remains raising students’
awareness of the cryosphere, which includes gla-
ciers, snow, permafrost, as well as lake and river ice.
Particular emphasis is placed on informing about
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the significance and impact of cryosphere changes
on ecosystems and society (Fig. 4).

Fig. 4 may serve as a starting point for research
aimed at developing fundamental understanding
of the cryosphere and glaciology. In particular, stu-
dents may explore the following questions:

» What is a mountain glacier and what is a mo-

raine?

» How does a glacier transport ice?

» Why do glaciers grow or shrink?

» What do glacier advance and retreat mean, and
which factors determine glacier length?

» What influences the rate of glacier retreat or
advance?

o Are glaciers reliable indicators of climate
change?

« What retreat trends are observed for Hindu
Kush-Himalaya glaciers, and could their dis-
appearance occur within the next decades?

» What do Himalayan glaciers reveal about cli-
mate change?

Ben Marzeion (Germany), Regine Hock (USA),
Brian Anderson (New Zealand), and others, ana-
lyzing a large dataset, concluded that the melting
of mountain glaciers (excluding the ice sheets of
Greenland and Antarctica) may contribute about
24 % of sea-level rise [25, 2]. According to them,
the greatest source of uncertainty in projecting
glacier mass at the end of the 21st century is the
lack of precise knowledge regarding future emis-
sion scales, similar to uncertainties in global mean
temperature changes. The projected global glacier
mass loss by 2100, compared with 2015, is estimat-
ed to correspond to 79-159 mm of sea-level rise
[ibid.].

The next stage of research conducted by teach-
ers with students may involve analyzing the risks
of floods and inundations along coastal zones and
river deltas, water resource deficits, biodiversity
and ecosystem loss, as well as impacts on tourism
and recreation. Such studies can also be carried out
in Ukraine, where glacial deposits in the Ukrainian
Carpathians resemble moraines of mountain gla-
ciers that once occupied weakly dissected massifs:
Chornohora (including Mt. Hoverla), Svidovets,
the Rakhiv massif, and the Chyvchyn Mountains
[26]. Many modern mountain lakes have glacial
origins—for example, Vorozheske (0.7 ha, 1460 m),
Herashaska (1.2 ha, 1577 m), Nesamovyte (0.3 ha,
1750 m), and others [26, p. 36]. Research may also
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PURPOSE OF THE STUDY
Raising Students’ Awareness of the Cryosphere

CONTENT RESEARCH
OF THE STUDY METHODS

. Glaciers . Geographical
2. Ancient . Environmental
glaciations . Geological

. Snow cover . Paleo-

. Mountain ontological
glaciers . Statistical

. Permafrost . Cartographic

. Lake and river . Comporative
ice . Historical

RESEARCH FORMS
TOOLS OF RESEARCH

. Geographical . Field research
maps 2. Desk research

. Online . Project
platforms activities

. Further . Researchin
reading the system of

. Video and the JAS
audio of Ukraine
materials . Scientific

. Scientific literature
literature

RESEARCH RESULTS
Formation of applied skills and abilities
(interact in a group, communicate, work independently)

Fig. 5. Methods for studying glaciological problems in geography courses in general secondary education institutions

include contemporary glaciological processes, such
as observing ice formation on lakes during the win-
ter season.

International Year of Glacier Preservation
(2025) is co-chaired by UNESCO and WMO, offer-
ing a variety of educational resources for students
and teachers. Among them:

Global Glacier Casualty List—a database for
studying glacier-related incidents (https://gla-
ciercasualtylist.rice.edu/?page=Page);

Ice School—an educational platform for stu-
dents and teachers (https://isskolen.dk/
wp/?page id=7477);

Glacier Change Portal—an information portal
on glacier changes (https://glacierchange.com/
en/);

Exploring Our Earth through Human and Sci-
ence—video-based learning materials (https://
www.undergroundchannel.dk/);

Climate Guide—a single access point for cli-
mate change information (https://climate-

guide.fi/frontpage);
Polar Portal—data on ice and climate in the

Arctic (https://polarportal.dk/forsiden/).
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Based on the study’s results, we can develop a
methodology for studying glacial problems in geo-
graphy courses at general secondary education in-
stitutions (Fig. 5).

We have previously outlined the purpose, con-
tent, and methods of student research. Now, we will
focus on the research subjects and incentives for
these studies.

First, we will address the widespread use of digital
platforms, exemplified by research on mountain gla-
ciers. It is important to consider the various methods
of implementing this research. We recommend in-
corporating these activities more widely into educa-
tional programs, utilizing them as both a method and
a form of project-based learning. This could include
ecological and cultural festivals, as well as thematic
competitions at different scales—local (within com-
munities), regional (across united territorial commu-
nities), and national (Ukraine-wide).

Additionally, participation in international proj-
ects is encouraged. For example, the International
Year of Glacier Conservation in 2025 can serve as
a model for assessing students’ competencies in
geography education at the secondary school level.
These competencies, such as teamwork, communi-
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cation, and independent problem-solving, are valu-
able lifelong skills.

Conclusions

The launch of the Decade of Action for Cryosphere
Sciences (2025-2034) will encourage scientists and
educators to devote greater attention to issues of cli-
mate change, the melting of mountain and ice-sheet
glaciers, sea-level rise, and the increasing number
of “climate migrants” in the near future.

The substantiation of the presented research results
relates to the following key questions:

+ Glaciers as indicators of climate change, which
can be studied using traditional methods of work-
ing with sources of geographic information, includ-
ing teaching aids for teachers and students, online
platforms, and specialized websites. In education-
al practice, an activity-based approach is recom-
mended to enhance students’ understanding and
awareness of rhythmic processes in the geographic
environment.

o Applying methods of geology, paleomorphology,
and paleogeography in the educational process en-
ables students to understand glaciological processes
in an accessible way—from the formation of ancient
glaciations in Europe and North America to the
present-day melting of mountain glaciers. The con-
sequences of cooling or warming have catastrophic
impacts on biodiversity loss in specific locations, the
formation of modern landforms and landscapes, and
the use of cultural heritage by local communities.

o The importance of snow cover lies not only
in its impact on nature and the economy but also

in its potential as a subject of study for students in
general secondary education. This includes theoret-
ical exploration of the processes of snow, hail, glaze,
ice crust, blizzards, and heavy snowfalls, correlat-
ed with an understanding of the consequences of
global warming in different regions of the world,
particularly in Ukraine.

o Interactive methods of studying mountain
glaciers in Iceland, Scandinavia, the Alps, and the
Himalayas enable students to observe their retreat
and the resulting impact on shifting national bor-
ders. During desk-based research, it is essential to
foster students’ social skills, ability to collaborate
and communicate, as well as their capacity for in-
dependent work.

The novelty of the study lies in the develop-
ment of methodological foundations for studying
glaciological issues of the 21st century within edu-
cational practice, encouraging active involvement
of geography teachers and students in the Decade
of Action for Cryosphere Sciences (2025-2034).
The popularization of glaciological knowledge
can be achieved through interactive shows, exhi-
bitions, storytelling, excursions, visits to natural
history museums and scientific centers, and pre-
sentations of popular science books. These forms
of engagement stimulate children’s imagination,
foster interest in science through play and discov-
ery, and enhance scientific literacy, creative po-
tential, and critical thinking. They also promote
collaboration and peer learning, thereby shaping
a new type of scientific citizenship.
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[ncTuTyT neparoriku HAMH Ykpainu, Kuis

Do meToauku BuBYeHHA rnauionoriunnx npo6nem XXI cronitra B ocBiTHiN npakTULL

YK 551.32:551.583:556.1:37.016:91:502/504(045)

MerTa uji€i nybnikauii nonarae B niaBuweHHi noiHpopMoBaHOCTi BUMTENiB reorpadii Npo BaxnueicTb poni 06’ek-
TiB Kpiocdhepyn y KniMaTUyHii cucTemi Ta rigpoNOriyHOrO LMKAY, a TakoX eKOMOriuHi, couianbHi Ta eKOHOMIUHI
HacnigKkyM 3MiH Knimaty. BukopuctaHo meTtoau, AK TeOPeTWYHi, Bif abCTPakTHOTO [0 KOHKPETHOro, KOMMIEKCHi
(abcTparyBaHHs, aHaniy i cuHTe3y, iHAYKUIT Ta LedyKuii, YaCTKOBO MOAENIOBAHHSA), @ TaKOX eMMipUYHi MeToam
JOCNIAXKEHHA (CrocTepeXKeHHs, NOPIBHAHHSA, BUMIPIOBAHHA, eKCnepuMeHTy). [nauionoriyHi gocnifxeHHA B OCBIT-
HbOMY NpoLeci MOXKyTb PO3MOYMHATUCA Bif NMEPLIOro CHiry, rpagy, oXenefi, oxeneanui, XypTOBUHN, CUIbHUX
CHironafis y Kopenauii ycBifoMneHHA HacnigkiB rnobanbHOro NOTENAIHHA i 3MiH KniMaTy 3 KOHKPETHUMU Mpo-
ABaMu B YKpaiHi. lpcbki nbogoBumkn Icnanpii, CkanamHasii, Anbn Ta limanaiB cnyrytoTb iHAMKaTopaMu 3MiH Ki-
MaTy, BM/MBaloTb Ha 3MiHM NaHAWadTIB i HaBiTb NMONOXKEHHA JepMXaBHUX KOPAOHIB oKkpemux KpaiH. Matepianu
pO3paxoBaHi Ha NOCUIEHHA POBIT 3 YUHAMU i3 OCHOB rnAUionorii, Ae BaxnMBo GOpMyBaTU COLianbHi HaBUUKK,
BMIHHA B3aEMOZIATY, CNiNKYBaTWCA, @ TAKOX CaMOCTiiHO npautoBati. ecATuniTTa Ai AnAa Hayk npo Kpiocdepy
2025-2034 pp. 3abe3neyye OCBITHIO CUCTEMY Ta PO3LUMPIOE MOXANBOCTI BUMTENiB reorpadii, Wob HaBUMTN YUHIB
Kpalle po3ymiTu NpupoaHe cepepoBulle Ta AiATW BignoBiganbHo. Ha vaci ctBopeHHA HaykoBUAMU po3poboK
KpeaTBHOrO Ta IHTErPOBAHOIO KOHTEHTY, W06 CTUMYMIOBATW LiKaBiCTb i HABNMXEHHA TMALIONOMYHOT HayKn Ao
YUYHiBCbKOi mMonopi. HoBr3Ha nondArae y GopmyBaHHi METOANYHMX OCHOB BUBYEHHSA MALIONOriYHUX Npobnem
XXI cT. B OCBIiTHIl NpakTWLi ANA NoTpeb 3anyyeHHA BUMTENIB i YUHIBCHKOT MOMOAI A0 BUKOHAHHA 3axofis Jecatu-
niTTA AN Ana Hayk npo Kpiocdepy 2025-2034 pp.

Knioyoei cnosa: kpiochepa, enayionoziyHi 00CnioxeHHs, 2ipCbKi 1b6000BUKU, CHie, Nonynapu3ayis Hayku, Memoouka
Has4yaHHsA 2eoepadii.

LntyBaHHsa:
flueHko B. C. (2026). lo meToamMKn BUBYEHHSA rsLionoriyHnx npobnem XXI cToniTTa B OCBITHIN NpakTuui. YkpaiHcokuli 2eoepagiyHuli
XypHan. 2026. 1, 116-127. DOI: https://doi.org/10.15407/ugz2026.01.116
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[lempo Ipuzoposuu
LIALEHKO

MNetpo lpuropoBuy LUuweHKO € BU3HaHUM fi-
AepoM B YKpaiHCbKiil reorpadiuHin Hayui, AKun
Ma€ HesanepeyHuil aBTOPUTET TaJlaHOBUTOrO
BYEHOrO, OpraHizaTtopa Hayku i ocBiTH, rpomag-
CbKoOro gisvya, rpomagavvia. M.T. WnweHko wn-
POKO BijomMuil y HayKOBUX Kosax AIK B YKpaiHi,
TaK i B KpaiHax 6nusbKoro i ganekoro 3apy6ix-
XA AK BYeHUn ¢ismko-reorpad, naHawadprosHa-
Bellb, KOTpuUii CBOiMU NpausaMmu 3po6uB Barommii
BHECOK Yy po3BUTOK ¢i3uKo-reorpadiyHoi Haykm,
naHpwadTo3HaBCTBa, NaHAWAPTHOI  eKonorii,
KpaiHO3HaBCTBa, OCBITN Ta KyNbTypu.

8 notoro 2026 p. [etpy [puroposuyy BUMNOB-
Hunoca 90, WO i CTano Harogow 3BepHYTUCA [0
ACKPABOro XMTTEMWUCY Meparora, BYEHOro, rpomag-
CbKoro giava. Pogosig lMNetpa LUnweHKa Mae BUTOKNK
Ha KnTOMMPLLMHI, B HeBennukomy ceni [okpuwis,
wo Ha bpycuniBwuHi. 3ragytoum AUTUHCTBO, leTpo
[puroposuu posnosigas: «Cim'a 3 1936 poKy ne.-
HWI Yyac npoxuBana B bpycunosi, pe 6aTbko npa-
LoBaB Y BifAini HapoaHoi ocgiTU. Y 1940 p. 6aTbKa
Mob6ini3yBanu Ha apMiicbKi Kypcy, i 6inbie mu noro
He 6aunnu. Konu po3novanacs BiitHa, MaTy 3 4iTbMK
nosepHynaca B [okpuwis, B AKOMYy Xuam ii 6aTb-
K. MamuHi cectpw i 6pat gonomaranu i gornsapaa-
TU YOTMPbLOX fiTel: cTapworo 6pata Bonogumupa,
MeHe, monofjwunx cectep Ceitnany i Jligito. TyT Hac i
3HaMWa CTpaLwHa 3BicTKa 3 GPOHTY Npo 3arubenb
6atbka, KanitaHa lWwweHka I. M., 1 rpygHa 1943
POKY...».

MMicna Bu3BoneHHa cena y 1943 p. MNetpo niwos
y nepwun knac lNokpuwiBcbKoi cemmpiuku. Y 5-7
Knacax xnonewb 3axOnioBaBCA UNTAHHAM, i We J0
3aKiHYeHHA CeMMpivyKM nepeunTas yce, wWo 6yno B
CinbCbKin 6ibnioTeli, camoCTiINHO HaBYMBCA rpaTu B
waxu. licna 3akiHYeHHA CeMUPIYKN 3 MOXBaNbHO
rpamototo [leTpo BcTynuB go KopocTuwiscbKoro
nefarorivHoro yumnuuia, Ake CnaBuIoCA NigroTos-
KOW BMCOKOKBaNiQpikoBaHMWX MefaroriyHmx Kagpis

cepeaHboi NaHKW. YoTupW POKM HaBYAHHA B yuunu-
wi 6ynn pokamm iHTenekTyanbHoro, ¢axoBoro i di-
3MYHOTO 3POCTaHHA NOTO AK 0COOUCTOCTI.

Y 1954 p. Metpo WuweHko oTprmas Aunaom 3
Bi3HaKOW | KBanidikauito «BUMTENlb MaTeMaThKK
5-7-x Knacie» 3 NpaBOM BUKNaJaHHA MOBW, fiTepa-
Typu i ¢i3nuHoro BmxoBaHHA. Ane [eTpo BupiwKB
HeoAMIHHO OTpMMATK BULLY OCBITY B OAHOMY 3 iH-
cTuTyTiB KneBa. lMpurixaslum 3 Li€lo meTol Jo CcTonu-
Ui, BiH BMNagKoBO NO3HAaNOMUBCA 3i CTyAeHTamu-re-
orpadamu, AKi LWONHO NMOBEPHYNNCA NiCNA NPAKTAKN
3 KaBkasy. | Togi lNeTpo 3po3ymiB: Lie came Te, WO BiH
wykKaB i 3HanwoB. Tak Metpo LUnweHKo onnHueCa y
NpUNManbHiin Komicii KniBCbkoro gep»kaBHoro nepa-
roriyHoro yHisepcuteTy imeHi M. TopbKoro (HuHI —
YKpaiHCbKUI fepXaBHUI YHiBepcuTeT imeHi Muxai-
na [lparomaHoBa).

Y 1957 p. npupogHuyo-reorpadiuHnii Gpakynbret
nefaroriyHoro iHcTUTyTy ob’€egHanu 3 reorpadiu-
HUM daKynbTeToM KuniBCbKOro Aep’kaBHOrO YHiBep-
cutety imeHi T. I. leBueHKa (HWHI — KniBCbKUiA Ha-
LioHanbHNUI yHiBepcuTeT imeHi Tapaca LlleBueHka).
Tofi BU3HauYanbHUM Yy BUOOPI MaibyTHBOI PO6OTY
ana letpa [puropoBuya CTaB CneuKypC 3 IPyHTO-
3HaBCTBa, AKMI Bena npodecop Harania bopucisHa
BepHaHgep. Y ctygeHTcbKi pokn [Metpo LUnweHko
npawuBaB iHCTPYKTOPOM 3 Typusmy B KapnaTax, e
npoxoanB BUPOOHUYY MpaKTUKy. MoXnnmBo, came
TaMm, Ha 6a3i B cenuwi ficiHA, po3noyanoca noro cra-
HOBJIEHHA AK MaibyTHbOrO oOpraHizaTopa reorpa-
biyHOI HayKn, Hapogunoca nouyTTa BignoBiganbHo-
CTi 3@ KONeKTUB, AKWIA NOMY AOBIpUAN.

HabyBLUM MPaKTUYHMX YMiHb i HABUYOK Yy FPYH-
TO3HaBUMX eKkcneauuiax, BoceHu 1961 p. [letpo
[pyropoBuy ycniwHoO cknas BCTYMHI icnuTy Ao acni-
paHTypu npu Kadepapi ¢isnyHoi reorpadii pigHoro
yHiBepcuTeTy. HayKoB/M KepiBHUKOM 6yno npusHa-
yeHo 3aBigyBaua Li€i Kadeapu i gekaHa reorpadiu-
Horo dakynbreTy, Onekcangpa Medoginosnya Ma-
PUHMNYA, 3 BIANBHICTIO AKOro NMOB'A3aHa Lifla enoxa



B icTopii yKpaiHcbKoi reorpadii gp. non. XX — nou.
XXI ct. Micna 3aBeplweHHA acnipanTtypu lMetpa lpu-
ropoBmya 6yno 3apaxoBaHO Ha MOCajy acUCTeH-
Ta Kadeapu ¢isuuHoi reorpadii, fe yepes pik BiH
YCNILWHO 3aXUCTUB KaHAMAATCbKY AncepTauito «[pu-
poaHi komnnekcn i disnko-reorpadiuHe panoHyBaH-
HA JliBobepexHoro Monicca YPCP».

Bin Toro uacy n Hapani HaykoBe naHpgwadro-
3HaBCTBO B YyCix oro BuMmipax ctano ana Metpa pu-
ropoBMYa He3paanueoio NoboB't0 Ha Bce XUTTA. Y
1969 p. rioro 6yno nNpu3Ha4yeHo 3acCTYNHUKOM AeKa-
Ha reorpadiuHoro dakynbtety, a y 1971 p. obpaHo
Ha nocafly 3aBigyBaua Kadegpu ¢i3nuHoi reorpadii
KniBcbkoro fepaBHOro yHisepcuteTy imeHi T. [.
WeBueHka. Y 1984 p. . I LUneHKO 3axncTnB AOK-
TOPCbKy AucepTauito Ha Temy «[lpvHumMnu i meToan
NaHAWagTHOrO aHanisy B perioHasibHOMY MPOEKTY-
BaHHi (Ha mpuknagi Ykpaincokoi PCP)». HactynHoro
poky BueHa paga KuniBCbKOro yHiBepcuteTy npu3Ha-
yuna lMetpa lpuropoBnya gekaHom reorpadiuHoro
dakynbrety. Mpotarom 1989-1992 pp. M. I. Wnwer-
KO npauioBaB Ha Mocafi NPOpPeKTopa 3 HaBYaNbHOI
poboTv npupoaHuuMx QakynbTeTiB YHiBEpCUTETY.
Y nepiog 1994-1999 pp. npautoBaB LeKaHOM reo-
rpadiuHoro dakynstety. 3 1995 go 2000 p. obilimas
nocagy 3aBigyBauya kadeppu reorpadii YkpaiHu, a
[0 2022 p. BK/IOYHO NpaLoBaB Ha nocagi npodeco-
pa uiei kapenpu.

Y ranysi Teopii ¢izuuHoi reorpadii M. I. WnweH-
KO CTBOPVB HOBUI HAyKOBUI HanpaM: po3pobrieHo
TEOPETUYHI MOMNOXEHHA, BU3HAYeHO O0O6’eKT, npen-
MeT, 3MICT i NOCNIfOBHICTb NaHAWAadTHOroO aHanisy
B perioHalbHOMY MPOEKTYBaHHI, CHOPMYNbOBaHO
OCHOBM NaHAWAPTHO-PYHKLLIOHANbHOTO,  iICTOPUKO-
naHpwadTHOro, naHAWaPTHO-CTPYKTYPHOro i npo-
€KTHOrO MPWHUWNIB, PO3BMHYTO YABMIEHHA MpO
CyyacHui naHawadToreHes. 3a pesynbratamu 6arato-
PiYHMX eKCNeauLinHNX SOCTigXeHb BUEHNM BCTAHOB-
NIEeHO 3aKOHOMIPHOCTI MpoCTOpoBOI  AndepeHLiaLii
naHpwadTiB YKpaiHu, npoBefeHo ixHo Knacudikauito,
O6rpYHTOBAaHO OpUriHanbHi cxemy NaHAwadTHOro
paioHyBaHHA TepuTtopii YKpainu i [liBHiuHOT €Bpasii 3
BUABNEHHAM XapaKTePHUX ANA LUMX PErioHiB cMcTeM
naHawadgTHOI 30HANBbHOCTI.

M. I. WrweHKo ogHUM i3 neplmnx B reorpadiu-
Hi Hayui po3B’A3aB npobnemy BU3HAYeHHA W OUi-
HIOBAHHA CTINKOCTI naHawadTiB, iXHbOI 34aTHOCTI
3bepiraTi iHBapiaHTHY CTPYKTYpy 3a MNeBHUX pe-
XMUMIB MpUPOAHOro OYHKLiIOHYBaHHA Ta aHTPOMo-
TEHHVX HaBaHTaXKeHb Y 30HanbHWX fiana3oHax o¢i-
3unKo-reorpadiuHnx ymos. Iig KepiBHMLTBOM Ta 3a
6e3nocepeHbOI yyacTi BUEHOro y CTBOPEHIN HUM
nabopatopii naHawadTHOI ekonorii gocnigKyBanm-
CA MPUPOAHO-aHTPOMOreHHi dakTopu Mirpadii pa-
pioHyknifiB y reocncremax 30-KinomeTpoBOI 30HU

gnauBy YopHobunbcbkoi AEC. Takox Oyno BuMKO-
HaHO NaHAwWadTHI JOCNiAXEeHHA B palioHax po3Ta-
WwyBaHHA 3anopi3bkoi, [liBgeHHOyKpaiHcbKoi, Pis-
HEHCbKOI aToMHUX enekTpocTaHuin. M. . WuweHko
3amnoyaTKyBaB BJlaCHYy HAyKOBY LUKOMY NaHAwadro-
3HaBLiB-re0eKosIOoriB, a TakoX € OfHUM i3 ¢yHaaTo-
piB YKpaiHCbKOI HayKOBOI LUKOMM eKosoro-reorpa-
diyHOro aHanisy B perioHasIbHOMY NPOEKTYBAHHI.

Huni Metpo lpuroposuy LUnweHko — poktop
reorpadiuHmx Hayk, 3acnyxeHuin npodecop Kuis-
CbKOTrO HauioHanbHoOro yHisepcutety imeHi Tapa-
ca llleBueHKka, nouyecHun akagemik HauioHanbHOT
akafemil neparoriyHMx Hayk YKpaiHu, 3acnyxeHuii
[iAY HayKK i TexHiKn YKpaiHu, noyecHuin npodecop
TaBpificbKoro HauioHanbHOro YHiBepcuUTeTy iMeHi
B. . BepHaacbKoro, moyecHMin JOKTOp Y>KropoacbKo-
ro HauioHanbHOro yHiBepcuTeTy.

Metpo lpuroposuy € aBtopom noHag 500 Hay-
KOBMX Mpaub, 22 mMoHorpadin, 45 nigpyyHuKiB i Ha-
BYanbHUX nocibHukis. M.T. LnweHko 6yB uneHom
6araTbox CrewianizoBaHWX BYEHUX paf i3 3axucTy
Aauceptauin, nigrotysas 11 gokropis i 29 KaHauaa-
TiB reorpadiuHux Hayk. MeTtpo lpuroposuu Tpuyi
(y 1993-2006 pp.) ouontoBaB €KCNepTHY pagy 3 reo-
rpadiuHmnx Hayk Buoi aTecTauinHoi Komicii YkpaiHu.

Metpo [lpuropoBny OyB uNEHOM pefKOneriii,
aBTOPOM CTaTel i KapT B «YKpaiHCbKil reorpadiyHiin
eHuuknoneaii», «HauioHanbHOMYy atnaci YKpaiHu»,
«EkonoriuHin eHumknonepgii YkpaiHu». bys 6arato-
PiYHVMM UfileHOM pefakUifiHUX Konerin «YKpaiHCbKo-
ro reorpadiuyHoro xypHany» i BuaaHHa «leorpadis
Ta €KOHOMiKa B PigHIN LWKOMi», a TaKOX BigMOBI-
JaNbHUM peflakTOpOM HaykoBoro 36ipHuka «Qi3unu-
Ha reorpadia Ta reomopdonorisa» Ta HayKOBUM KOH-
CyNbTaHTOM XypHany «JlaHawadTo3HaBCTBOY.

Mpotarom 1995-2013 pp. M. . Wuwenko —
npe3ugeHT YKpaiHCbKoro reorpadiyHoro ToBapu-
cTBa. B3aB ocobucty yuactb y MixHapogHux reo-
rpadiuHnx KoHrpecax B laasi (1996), Ceyni (2000),
masro (2004), TyHici (2008), KenbHi (2012). MeTpo
[puroposuy HaropogxeHuin meganamu HAMH Ykpa-
THY «YwuHcbknin K. .y, «[puropin CkoBopoga», «Bo-
nogumup MoHomax», «IBaH OpaHKo», € NaBpeaToM
Jep>aBHoi npemii YKpaiHu B rany3i HayKu i TEXHIKN.

Wunpo BiTaemo [leTtpa lpuroposuua 3 toBineem!
3M4nMMO  [OBIUX POKIB KUTTA /A NOAanbLUNX YCMiXiB
Ha TBOPUYiN HuBI!

Konektus reorpagiuHoro pakynbrety
KuniBcbKoro HauioHanbHOro
yHiBepcuTeTy imeHi Tapaca LeByeHKa,
KonekTtus IHcTuTyTy reorpadii HAH Ykpainu,
pepkoneria «YKpaiHCcbKOro reorpadiuHoro
KypHany»
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€seeHis [saHisHa
CTELEHKO

Y Ui BECHAHI TPUBOXHI SHI MU LIMPO BITAEMO 3 OBINEEM
Hawy gopory Konery — €BreHito IBaHiBHY CTeLleHKO —
3aCTyMHWKa rofI0BHOTO pefakTopa «YKpaiHCbKOro reorpa-
diuHOro XypHany», 3aCyeHoro npauiBHUKa KynbTypu
YKpaiHu, noyecHoro uneHa YKpaiHcbKoro reorpadiuyHoro
ToBapucTaa. COTHI HayKOBLB i TMCAYI aBTOPIB NpaLb Pi3HO-
ro npodinio 3HatoTb ii AK JOCBifYeHOro dpaxisua-reorpada,
BYMOTTIMBOIO HayKOBOrO pefakTopa, OfHOrO 3 iHiliaTopis
CTBOPEHHA LiNIOl HU3KIM YKPAIHCbKUX EHLIMKNONeANYHUX Ta
HayKOBO-NEPiOANYHUX BUAAHD.

€BreHia IBaHiBHa Hapogunaca B M. ManuH MKutomup-
cbKoi obnacri. Cnepluy HaBuyanaca B ManmHCbKiln cemupiy-
Hin wkoni N2 3, a Hagani — B cepenHin wkoni N2 1. 3 Be-
JINKOKO MOBArol BOHA 3ragye CBOIX yUUTeNiB, AKi B TAXKI
MOBOEHHI POKU NPULLENIOBANAM YYHAM HANKpPaLLi MOACHKI
AKOCTI, NParHeHHA A0 3HaHb, A0 PO3BUTKY, aKTUBHOI rPpo-
MaAsAHCbKOI Mo3uLil.

Bubip mainbyTtHboro daxy 6yB nos’asaHuii 3 N0OOB't0
[0 MabOBHWYOI Npupoan lMonicbKoro Kpato Ta, HaneBHo,
3 poMaHTVKo npodecii reorpada. HaBYaHHA Ha reorpa-
diuHomy dakynbTeTi KiiBCbKOro iepaBHOroO YHiBepcuTe-
Ty imeHi T. T. LLleBueHKa, AKknin €BreHia IBaHiBHa 3akiHunna
3 BiA3HaKoto y 1958 p., — Lie He3abyTHI nekuii BUCOKoNpo-
deciliHMx BMKNafauiB, HayKOBWIA CTYAEHTCHbKUIA TYpPTOK,
MPaKTUKN.

lMicna 3aKiHYeHHA YyHiBepcuTeTy Leapa JonAa npuse-
na €. |. CreieHKo A0 LWONHO CTBOPEHOrO BUAABHULTBA —
[onoBHOI pefakLil <YKpaiHCbKOT pafAHCbKOT eHLMKIonesi,
LLO /1 BU3HAUM/IO FONOBHUIA BEKTOP Ti NoAanbLLoi pobotTn —
HayKOBO-pedaKLiiiHa pianbHicTb. TyT €BreHia IBaHiBHa Ha-
Oyna yHikanbHOro JoCBify 3 METOAVKM MiArOTOBKN eHLMK-
nonefnYyHNX BuAaHb Ta opraHisaLlii npovecy X CTBOPEHHH,
MPOWLLIOBLUM WAAX Bif MOMOALWIOTO pefakTopa A0 3aBidy-
Baua (BMPOAOBX Malke [ABOX LECATWNITb) pefakuii reo-
rpadii. €BreHia IBaHiBHa B3ANa y4acTb Y MiAroToBLi NepLoi
cepen pecnyonik konuwHboro CPCP ciMHaguUATUTOMHOI
«YKpaiHCbKOI paaaHCbKoi eHumknonegii» (1959-1968), da-
XOBUX €HLMKNONEANYHUX CIOBHUKIB, Tamy3eBuX eHLu-
Knonepiii i 6aratbox iH. BuAaHb. HabyTtuin gocsia, daxosa
MiZroToBKa, BUCOKI OpraHiaLiiHi 3gi6HocTi €. . CTelieHKo
MPOABUANCA NOBHOIO MiPOO Mif YaC CTBOPEHHA TPUTOMHOI
«[eorpadiuHoi eHumknonegii Ykpainuy» (1989-1993) — yHi-
KanbHOro 3a 3MiCTOM i CTPYKTYPOIO BUAAHHS.

MpofoBXEHHAM EHUMKNONeANYHOTO HanpAMy Lianb-
HocTi €. |. CTeleHKo CTana migrotoBka TPUTOMHOI «Ekono-
riyHoi eHumknonegii» (2006-2008), BuaaHHA AKoi 6yno
iHiLinoBaHO BceykpaiHcbkoto ekonoriyHoto nirot. AK Bif-
noBifanbHUin pegakTop, €BreHis IBaHiBHa cpopmyBana Ha-
NpAMU BUKNALEHHA 3MICTY BUAAHHA | BTiAMNA nigxig cTBo-
PEHHA KNacUUHOT eHLMKNOoNeAii i3 3aNyUYeHHAM LWNPOKOro
aBTOPCbKOro KONeKTBY.

[pyrui BaXnuBuii BeKTOp AiANbHOCTI €BreHii IBaHiBHY
MOB'A3aHNIA i3 3anoyaTkyBaHHAM Yy 1992 p. «YKpaiHCbKo-
ro reorpadiuHoro xypHany». Bigroai €. |. CreueHko 6yna
3aCTYMHUKOM TONIOBHOTO pefakTopa i HayKOBUM pefak-
TOPOM, NiKAyBanacA NpPo HAaMOBHEHHA XYpPHany HOBUMU
3HaHHAMK, 3[iMCHIOBaNa peparyBaHHA CTaTen, OMiKyBa-
f1aca BiANOBIAHICTIO Ny6niKawin Cyd4acHUM BMMOraMm TOLLO.
€BreHisn IBaHiBHa LLeAPO AINUTbCA CBOIMM 3HAHHAMM Ta [0-
CBifjOM, 0CO6/11BO 3 MONOAVMM HAYKOBLIAMMU.

€. |. CTeLieHKo Gpana akTMBHY yyacTb Y 3axofax YKpaiH-
CbKoro reorpadiyHoro ToBaprCTBa, 30Kpema o0 BLUAHY-
BaHHA Nam'aTi BULaTHUX reorpadis, CTBOPEHHA i1 pyHKLio-
HyBaHHA my3eto M. M. Muknyxo-Maknas.

A e €BreHis IBaHiBHa 6e3MeXHO BifAaHa CBOIl poau-
Hi N NOYYBAETbCA Jyxe LWAC/NBOI0 Y KON YOMOBIKa, JOHb-
KM, BHYKa, BHYYKM Ta NPaBHYyKa.

baratopiuHa nnigHa AisanbHictb €. |. CreueHko byna
Bifj3HaueHa aBoma lpamotamm BepxoBHoi Pagn YkpaiHu
(198312002 p.), y 2004 p. i1 6yno npucBOEHO 3BaHHA «3a-
CNYXXEHWI NpaLiBHIUK KyNbTYpy YKpaiHu». 3a BaroMuii 0co-
OMCTUIN BHECOK Y PO3BUTOK YKPAIHCHKOT XYpPHaNiCTUKM €B-
reHis IBaHiBHa 6yna HaropogxeHa unnomom i mepsannio
«He3sanexHicTb» HauioHanbHOI CRifKu XypHanicTis Ykpal-
HW, BiA3HaKot «30110Ta rinka» BceykpaiHCbKoi eKonoriyHoi
nirn, obpaHa NoyecHNM uneHoM YKpaiHCbKoro reorpadiu-
HOro TOBapuCTBa.

LLnpo BiTaemo €BreHito I1BaHiBHY 3 ii 3010TOK OCiHHIO,
0axa€emo 3AiiCHEHHA BCiX TBOPUMX 3aflyMiB, HEBUYEPMHOT
HacHarw, Wacta i MiLHOro 340poB'A B POAMHHOMY KOfli Ta B
KONeKTMBI 1l Wmpux apysis.

KonekTtus InctutyTty reorpadii HAH Ykpainn,
pepkKoneria «YKpaiHCcbKoro reorpagiuHoro
XKypHany»



A0 BIAOMA ABTOPIB

[Jlo po3rnagy penakuia «YKpaiHCbKOro reorpadiuHoro ypHany»
NpUIMaE NuLLe OpuriHanbHi, He ony6MikoBaHi paHilLe HayKoBI CTaTTi,
AKi BUCBITNIIOKTb aKTyasbHi MUTAHHS, L0 € NPeAMETOM JOCNILXKeHHA
NPUPOAHMYO- Ta CYCNiNbHO-reorpadiuHIX HayK, a TAKOX reorpadiuHoi
kaprorpadii, reoiHpOpMaTIKK, Kpae3HABCTBA Ta reorpadiuHoi OCBiT.
(ratTi, Wo He BiANOBiZAlOTb NPodiNto XypHany, B AKMX He MOBHOH
MipOt0 J0TPMMAHO peKoMeHaaLii Ana aBTopiB (AMB. CaliT XypHany),
BIXUNAKTHCA PeAaKLiiHOK KOMerieto.

[na ny6nikauii B XypHani npuiiMatoTbea pyKONMCK YKpaiHCbKo
Ta aHriicbkoto MoBamu. 060B’A3K0Ba BUMOra ANA aBTOPIB 3 YKpaiHu,
AKI HAACMNAKTb CTATTi AHIMINACHKOI MOBOK, — [0 pedaKLii noga-
€TbCA TAKOX NepeKnaz PyKonucy YKpaiHcbKoko MOBOK.

06car: HaykoBux cTateit — 14 cTopiHOK (pa3om i3 pesiome,
TabaMUAMI Ta iNCTPATUBHIM MaTepianom), ornALoBUX — 6—7 CTo-
PiHOK, iHpOpMmaLlii Ta peweH3ii — 3—4 cTopiHKku (Kr 12, MiXXpARKOBIIA
iHTepan —1,5).

CrpykTypa crarTi: iHgexc YK, npissuwe, im'a Ta no 6atbKoBi
aBTOPa uM ABTOPIB (MOBHICTIO YKPaIHCbKOK MOBOK Ta iXHA MPaHC-
nimepauia areniticokoro mosgoro), ORCID aBTopa (aBTopiB), Ha3Ba
(TaTTi, pe3ioMe, KIoYoBi (10BA YKPAIH(bKOK Ta y nepeknaji aHr-
NilicbKoW (ANA HaykoBUX CTaTelt), TeKcT cTaTTi. CMUCoK nitepatypn
Ta Ha3Ba YCTaHOBY, [ie MPALOE aBTOp, — B OpUriHani Ta nepekna
aHIICbKOK MOBOK.

Y cTatTi MaloTb 6yTv BUINeHi PyOPUKN: «AKTyanbHiCTb Temu
DOCNiMKeHHA»; «(TaH BUBYEHHA MUTAHHA, OCHOBHI mpaui»; «MeTa
JOCTiIKeHHA»; «MeTogn nocnimxkeHHs»; «Buknag oCHOBHOro Mare-
piany 3 06rpyHTYBaHHAM HayKOBMX pe3ynbratiB» (Moxe byTi 3 mia-
pybpuKamu); «BucHoBKm».

Y pe3tome 06¢cArom He MeHLue 800 3HaKIB YKPaiHCbKOK MOBOK
Ta aHriiicbkolo — He MeHwwe 1800 3HaKiB MatoTb OyTU BUKNajeHi
MONOXEHHA BiANOBIAHO [0 CTPYKTYpU CTaTTi (MeTa, MeToAn Jocni-
[PKEHHSA, pe3yNbTaTi, HOBWU3HA) i HaBefeHi KMKYOBi (/10BA CTaTTi
(He MeHLe n'aTw).

CnucoK niTepaTypy nofa€Tbca 3 Hymepalli€lo 3a MOPALKOM
NoCUnaHb No TeKCTy, 0hopmMIEHUiA 3rifHO 3 TaKMI BUMOraMU: AnA
MOHorpadili — npi3BuLLA Ta iHiLianu BCiX aBTOpiB, MOBHA Ha3Ba

BUAAHHS, PiK, KINbKICTb CTOPIHOK; AN1A CTaTell Y NepioANYHIX BULAH-
HAX — Mpi3BULLIA Ta iHiLlianu BCiX aBTOPIB, MOBHA Ha3Ba NpaLj; Ha3Ba
KYpHany, pik BUSAHHA, CTOPiHKK, AKLL0 € — DOI.

Y cnucky nitepatypu Ana gxepen He naTuHuLero 060B'a3-
KOBO J10,a€Tb(A aHIMOMOBHMIA NepeKnap (npisiLLa aBTopis —
y TpaHcniTepaLii).

MocunaHHA Ha Jxkepena B CTaTTi — Y KBaAPaTHUX Ay»KKaX 3rifHO
3 HOMEpOM Y CINCKY NiTepaTypu.

Tabnuui, kaptorpadiunmit Ta iNKCTpaTUBHUI MaTepian Hymepy-
10TbCA, Ha HUX POONATBCA NOCUNAHHA B TEKCTI.

Bca rpadika mae 6yT Komn'loTepHOK, BUKOHAHOKW Y UYOPHO-
6inomy BapiaHTi B oHomy 3 popmaris: TIFF, BMP, JPEG 3 po3ginbHicTto
He MeHw 350 dpi. 0608'A3k0B0O NoAaBaTH OKPeMO daiinn PUCYHKIB,
rpagiKiB, CxeM TOLLO B €N1eKTPOHHOMY BUTAIAZI.

KonbopoBi pucyHKu He NPUAMAIOTBCA, AKWO Le MUTaHHA
nonepeHbO He Y3rofkeHe 3 pefakLiet.

MpaBuna Habopy: TekcT cTatTi Habupaetbca B Microsoft Word
3 ycima dopmynamu it Tabnuuamu. Oainm NPUAMAKTLCA eNekTPoH-
HOI0 MOLLITOI.

ABTOpM BiANOBIAAIOTD 33 TOUHICTb BUKNAAEHNUX (aKTiB, LTaT,
CTaTUCTUYHUX JaHux, GibniorpadiuHnx [OBINOK, HAaMMCAHHA reorpa-
diuHNX Ha3B, BNACHUX iMEH.

AsTopy nogaiotb gidomocmi npo cebe: npi3suLLe, iM'a, no 6atb-
KOBi, BUEHe 3BaHHA, BUEHWIl CTYMiHb, MicLe poboTy, Nocada, aapeca,
Tenedonu, E-mail.

(TatTi, WO HAAXOAATb 0 PefaKLil «YKpaiHCbKoro reorpadiuHoro
KypHany», pewieH3yTbcA. TPUAHATI 20 ApYKY CTATTi NPOXOAATD Hay-
KOBe Ta NliTepaTypHe pefaryBaHHs.

B3aemoBigHOCMHM aBTOPIB i3 pepaKuielo BperynboByTb(A
NiyeH3iiiHMM [0rOBOPOM NPO Nepefiady aBTOPCbKMX NPaB (3pa3ok —
Ha CaliTi ypHany).

[ina HayKoBMX CTaTeii HaflAeTbCA UMPPOBUIi ineHTUI-
Katop o6'ekta — DOI (Digital Object Identifier) — yHiBep-
canbHe rinepnocunanHaA ana nowyky nybnikauiii B eneKTpon-
HOMY HayKOBOMY NpoCTopi.

CraTTi HapcunaTu Ha agpecy:
Penakuia «YkpaiHcbKoro reorpadiyHoro XypHany», IHctutyT reorpadii HAH Ykpainu, Byn. Bonogumupcobka, 44, Kuig 01054.
Ten. +38 (044) 234-04-92.
E-mail: geojournal@ukr.net; odiuinnnii cait )yphany: https://ukrgeojournal.org.ua
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