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METOOM ONTUMI3ALIT

10 CTBOPEHHA BEB-BA30OBAHOIO
ATNACY “KNIMAT | BOAHI PECYPCU
YKPATHW”

Memoto ybo2o docnidxeHHA € onuc Memoodis onmumizayii npoyecy cmeopeHHsa
8eb-6azosaHozo amiacy «Knimam i 800Hi pecypcu YkpaiHu». Kopomko 8ukiadeHo
npoezpecusHi Memoou cmeopeHHsA 8e6-060/10HKU amJiacy, Camux Kapm, CKadaHHA
npoekmy amsacy i io2o BUKOHAHHA. B 02na0i nimepamypu suknadeHo ocobnugocmi
CMBopeHHA hyHOamMeHmMasnbHUX KapmozpagiyHux meopis, yac, 3ampadeHudi Ha ye,
NOKA3aHO 8AXJ/1UBICMb BUKOPUCMAHHA Memodie onmumisayii supobHUYmMea kapmo-
epagiyHoi npodyKuii. lemanbHo onucaHo cyme cepiliHo2o Kapmoezpagy8aHHA 3a
00NOMO2010 ABMOMAMUYHOI KapmozpaciyHoi cucmemu, KpynHo-8y3/108e 36UPaHHSA
8€6-060/10HKU am/iacy, nipamioasnbHul anzopumm po3pobsieHHsA NPOEKMY, CKOPOYeH-
HA KinlbKocmi 8upobHUYUX npoyecis, Memoo yHicikayii kapm, 2pyny8aHHa 00HAKO8UX
Yu NodibHUX 3a0a4, BUKOPUCMAHHA «alisly CKOPOYEHO20 MEXHIYHO20 NPOEKMY»,
asmomamusayio 8upobHUYUX NPOUECi8, NOKPOKOBE NPOCYBAHHA 3 NonepeoHim 8u-
3Ha4YyeHUM pe3ysibmamom. Y pe3ysemami 8UKOPUCMAHHA YUX Ma iHWuUx memoois
yac, sumpayeHuli Ha po3pobsieHHA amJdcy, CKOpomuBCA i3 7 muc. pobo4ux 200UH 00
1,5 muc. Po3pobky amnacy 3agepuieHo y 2023 poui ma ony6iko8aHo 3a NOCUNAHHAM:
https.//maps.uhmi.org.ua. 3po61eHO BUCHOBOK, W0 Ui Memoou onmumi3zayii cknaoa-
oMb cynepkoMnemeHmMHicms, 8i0nN0gioasbHy 3a AKicme i NnpoOykmugHicms npauyi.
Amnac micmume noHao 5000 kapm, 6inbwicme i3 SKUX BUKOHAHO 3a p0o3p0bieHOo
Memodukorw. Ha yux kapmax 306paxeHo: cepedHIo, MakCuMasnbHy ma MiHiManeHy
memnepamypy nogimps 3a Micayb, onaou, KNiMamuyHy memnepamypHy HOpMYy, Npo-
2HO3 3MIHU Knimamy, xeuni Xxonody, menaa ma piski 3MmiHu memnepamypu nogimps, a
makox 6azamo iHWuXx NOKA3HUKie.

KniouoBi cnoBa: amsiac, 8e6, Memoouka, kKapmozpagy8aHHs, Knimam, 800Hi pecypcu,
asmomamu3avyis, onmumizayis.

BCTYN

OcCTaHHIMN pOKaMKn HayKoBe CMiBTOBapUCTBO Ae-
MOHCTPYE MOCTiliHe 3pOCTaHHA NonuTy Ha Beb-6a30-
BaHy UMdpPOBY KniMaTUuHy iHpopmauito. Y 3B'A3KyY 3
UMM NMOCUITIOITbCA BUMOIM [0 HOBMX METOZIB i cno-
Co6iB NpeacTaBeHHsA rigpoMeTeoposioriyHol iHbop-
MaLii ona 3abe3neueHHA ranysen eKoHoMiKK, GisHecy,
rpomagaAH YkpaiHu. OgHuUM 3 TaknX METOAIB € aTnacHe
KapTorpadyBaHHA. Po3pobneHHA Atnacy knimaty Ta
BOLAHUX pecypciB YKpaiHM € HEOOXiIAHUM KPOKOM Ais
3abe3neyeHHA CTIMKOro Po3BUTKY KpaiHW B YMOBaXx
3MiHM KnimaTy. 3a LOMOMOrOI0 CepPinl KapT € MOXINU-
BiCTb HAOUYHOTO NpefAcTaBneHHsA iHbopMmaLii He nuwe
NPO OCHOBHI 3aKOHOMIPHOCTI MPOCTOPOBOro pPo3no-
4iny Ti€el uM iHWOI MeTeopOoNoriYHOI BeNNYMHN, a
BiATBOPUTY HANCYTTEBIWI AeTani, 3yMOBMEHi LUpPKy-
NAUIMHMK NpoLecaMmu, 0Cob6IMBOCTAMN MiCLLEBOTO
penbedy, 6nU3bKICTIO MOPA Ta IHWUMWN YMHHUKAMM.
Tomy Be6-6a30BaHUI atnac “Knimat i BoAHI pecypcu
YKpaiHn” nnaHyBaBcA AK BUAAHHA GyHAAMEHTaNbHOT

KapTorpadiuHoi eHLMKIoneanYHoOI poboTn 3aranbHo-
AepXaBHOro PiBHA.

AkmyaneHicme memu 00C1i0xeHHA Ta ii HOBU3Ha
NosiAraloTb B y3arasibHeHHi Habopy cneundiuyHnx me-
TOAIB, BUKOPUCTAHUX AN1A CTBOPEHHA Takoro atnacy.
I3 gocBiay po3pobneHHa KapTorpadiuHx NPoayKTiB
MOXHa BKa3aTu, WO BUCBITNEHHA Y CTaTTi npouecy
PO3p06IEHHSA aTNacy € BaXXMBMM Yepes NOLNPEHHS
HeBipHUX 3 OpraHi3auinHOl TOUKN 30py Nigxodis, AKi
TPanaATbCA 4OCUTb YacTo. binblwicTb METOAMK CTBO-
peHHA dyHAAMeHTanbHUX KapTorpadiyHnX NpoayKTiB
HeAoCKOHasli, MaloTb 6arato HeONIKIB, a Y NepeBak-
Hil 6inblocTi BMNagKiB — B3arani BigcyTHi. Maxisui
CTBOPIOKOTb aTnac Tak, AK 3BUKNK, 6e3 TeopeTNUHOro
06I'pYyHTYBaHHA. BignoBigHo, MOpYLLYOTHCA CTPOKU
BVAAHHSA, aTnac BUXOAWTb HeJOpPObNeHM, He3aKiHue-
HUM, i3 6aratbMa TeXHIYHUMK KOMMPOMiCaMW.

MNpobnema nonAra€ y BiACyTHOCTI TEOPETUYHUX
3HaHb | HABMYOK YNPaBiHHA NPOEKTaMK, a paxiBLi ca-
MOCTIIHO He OCBOIBANN L0 AUCLUMNAIHY. TaKOX BOHU
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HIKONMM He 3aManncAa opraHisalieo BUPOOHULTBA,
Ta HaBiTb bifiblle — Hi pa3y B KUTTi He CTBOPWUIN 3a-
KiHUeHU npunag, iHCTPYMEHT, MakeT, To6To maTe-
pianbHUN NpogyKT. Taki ¢paxiBUi NPOEKTYIOTb 3agauy
6e3 ornagy Ha BUPOOHMYI MpoLecu, HadaBHI MOXIN-
BOCTi Ta 06nagHaHHsA. be3 HasBHOro foceigy i 6axaH-
HA po3ibpaTtnca i3 BMMOramu Ta NpUHUUNAMM MaTe-
pianbHOro BUPOOHULTBA, CTBOPEHHA GpyHAAMEHTasb-
HOro BMAaHHA CTa€ 3aHAATO npaue3atpatHum. OTxe,
MeTa LibOro AOC/IAXKEHHSA NOMIAra€ y po3pobneHHi 3a-
ranbHUX MigxoAiB 4O KOMMIEKCYBaHHA ONTUMI30BaHMUX
METOJIB aTNlacHOro KapTorpadyBaHHsA, BUKOPUCTAHUX
ana Be6-6a3oBaHoro atnacy “Knimar i BogHi pecypcu
YKpaiHun', Lo MoXe CTaT! MEeTOAMYHOK OCHOBOI ANA
NigroToBKM BigNoBiaHUX dpaxiBLiB.

ICHYIOUYI niaxoau
TA HANMPALIIOBAHHA

[Mo-nepwe, BNAaHHA BU3HAaYHWUX aTaciB, AK NpaBu-
N0, CYNPOBOLXKYETbCA NyORiKaLiaMK, 3 AKMX MOXKEMO
[OBIJaTNCA NPO TEXHOJIOFIT 3aCTOCOBaHI AnsA po3pob-
NeHHA uux KaptorpadivyHmx TBOpiB. 30Kpema, Hauio-
HanbHWI atnac YKpaiHyu mictutb noHag 800 KapT pos-
MiLLIEHVIX Y LWECTU TeMaTUYHUX 61oKax (LLUnak, PyaeHko,
boukoBcbKa, 2008). BugaHHA Takoro cKnagHoro npo-
AYKTy BigbyBanoca y 2 etanw. lMepwmnin — “KapTyBaH-
HA" — BKJII0UaB aBTOPCbKi poOOTH 3i CTBOPEHHSA OpU-
riHanis KapT, HayKoBO-KapTorpadiuHe peparyBaHHs i
nepe.ipKy aaHux. Apyrun — “KaptorpadyBaHHa” —
CTBOPEHHA KapTorpadiyHoro opuriHany Atnacy, nig-
roToBKa MOro Ao APYKY i MOro TupakyBaHHA. Hag uum
aTsacom npautoBanu “noHag fecATb iHCTUTYTIB Ha-
LioHasnbHOT akafeMil HayK YKpaiHu, KinbKa iHCTUTYTIB
AKkagemii arpapHuUx Hayk YKpaiHu, HU3Ka npoBigHMNX
YHiBepcuTeTiB YKpaiHU Ta HayKOBO-AOCNIAHUX Mif-
po3ainiB pagy MiHiCTepcTB”, WO 3a3HaYeHo y poboTi
(J1.T. PypeHko, 2002).

IMOBipHO TexHonoris po6oTn nepegbayana CTBO-
peHHA PoboYOI rpyny ANA KOXHOI KapTn abo KinbKox
KapT i3 Npo®iNnbHUX YyYeHUX i BUTOTOBJIEHHA HAMW aB-
TOPCbKOro opuriHany. A Bxe ¢axisui IHCTUTYTY reorpa-
¢ii Ta IHBIM “KapTorpadia” BukoHyBanu oundpyBaHHsA
i NepeHeCceHHA AaHUX Ha CTaHZaPTHY KapTorpadiuHy
OCHOBY, MiArOTOBKY il A0 BUAAHHA | PO3MilLleHHA KapTy
y MakeTi atnacy. EnekTpoHHy Bepcito aTnacy po3po-
6uno TOB “IHTenekTtyanbHi Cuctemn N'EOQ” nig Kepis-
Huuteom B. C. YabaHioka (YabaHiok, Auwnuk, 2014;
Monakosa, 2010). TaKMM YMHOM, Ha[} CTBOPEHHAM aT-
nacy 3 6 po3ginis i 865 KapT npauoBano 3 opraHisauii
(IHcTuTyT reorpadii, AHBIM KapTorpadia Ta IHTenekTy-
anbHi Cuctemm N'EO) Ta Byno 3anyyeHo pag AOMOMIX-
HUX YCTaHOB (NepeBakHO iHCTUTYTM HAH YKpainn).
Lle no3Bonsae yaButn obcar poboTn 3i CTBOPEHHSA
BuAaHHA Ha 440 cTopiHOK. EnekTpoHHa Bepcia HAY,

[OCTYMHa aBToOpY, B 3arajibHUX purcax nogibHa po at-
nacy “Knimar i BogHi pecypcu YKkpaiHn” 3a KoHuenui€o
i cnocobom peanizaduii.

AHanoriyHo, HauioHanbHi aTnacy iHWKUX geprKkaB
TaKOX LiHHI HaABHICTIO Ny6nikauii Big PO3pO6HUKIB
LMX TBOPIB, WO AA€ MOX/MBICTb OLiIHUTY 3aTpavyeHuni
yac Ha iX CTBOPEHHS i CniBCTaBUTU Oro i3 06’'eMoM
aTtnacy, KinbkicTio 3afiAHNX opraHi3auii, OpPiEHTOBHOIO
UNCeNbHICTI0O NPaUiBHUKIB, 3aNyYeHnX 4O BULAHHA
TBOPY. A TaKOX BUBUUTW [OCBIJ iIHO3E€MHUX KOSeT, OoLi-
HUTW TXHI 3yCnnna 3aTpayeHi Ha NiaroToBKy BUAaHb.
Hanpwuknag, HauioHanbHWiA atnac Jlntem (Kriks¢ianiné
et al., 2019; BonogueHko, 2015) cknagaeTbcs i3 Yo-
TMPbOX TOMIB — daxiBLUi BUPIWUAN po34inuTn Lei
06'EMHIMI NMPOEKT Ha YacTuHW. MNepwmnii Tom 6yno
BMAAHO nicna 7 pokiB pob6otn Hag HUM — y 2014 p.
®opmart aTtnacy 74x80 cm, 06’em 142 cTopiHKKU. Bu-
JaHHA atnacy ¢iHaHcyeTbca HauioHanbHo reofge-
3n4Hoto cny6oto JInten, MiHicTepcTBOM CinbcbKoro
rocrnofapcrtsa Ta BinbHIOCbKUM YHiBepCcUTETOM. YCbO-
ro nepwum Tom MicTTb 235 KapT, 3a3BMYan Ha of-
Hi CTOPIHUi po3MilleHo no 2-3 KapTtu. Cnig ckasatu,
wo yepes 1 pik, B 2015 p., 6yno BMnyweHO Opyruii
TOM aTnacy, ToMmy He BCi 7 pokiB 6yfo 3aTpayeHo Ha
cTBOpeHHA 1 Tomy. LLBraLwe 1 yacTnHa BUNYyCKaeTbCA
3a 4 pokn.

HauioHanbHUIM aTnac YropwuHm BigpisHAETbCA Big
iHWKX NoAibHUX TBOPiIB HAABHICTIO TPbOX BUAAHD:
1964-1967 Ta 1983-1989 pp., a TakoXx po3nouarte y
2013 i 3aKiHUeHe y 2018, 2021 i 2024 pokax BignosigHoO
(3 Tomu 3 4-x). TOOGTO CTBOPEHHA aT/iacy He NoYNHano-
cA 6e3 HanpautoBaHb. OCTaHHE BUAAHHA Nigrotosne-
He IHcTuTyTOM reorpadii, JocnigHULbKAM LIEHTPOM 3
aCTPOHOMIT Ta HayK Npo 3emnto YropcbKoi akagemil
HayK Yy napTHepcTBi 3 Bigainom kapTorpadii Ta reo-
iHbopMaTuKK yHiBepcuteTy “EOtvos Lorand”. LLlo BKa-
3y€ Ha NOJIOHICTb [0 BITYM3HAHOT METOAMKIM OpraHi-
3auii pobiT 3i cTBopeHHA atnacy (Kouiw, HemepkeHi,
Kosanb, 2016). lfeonpoctopoBuin Komitet (okpema
CTPYKTYypa) BianoBigae 3a po3pobneHHA undpposoi
Bepcii. B cepegHbomy YropLyuHa Ha cTBopeHHsA 1 Tomy
BUTPAYaE 5 pokiB. 1 Tom MicTuTb 6nmn3bko 200 cTopi-
HOK, aJ1e Ha HMX PO3MillleHi He nuLle KapTu, a l QOCUTb
JeTanbHi BigOMOCTi Npo npegmeT KapTorpadyBaHHA.
BoHu BKOYaoTb ONMCOBI, KapTorpadiyHi AaHi, HayKo-
BY rpadiky, Tabnuui Towo (Kocsis, 2024). beaymoBHO,
Le OAUH i3 Halbinbl AOCKOHaNMX KapTorpadiyHmx
NPOAYKTIB eHUNKIONe[UYHOrO PiBHA.

3a3BuUyalm ornAgoBi CTaTTi MiCTATb BigOMOCTI Npo
CTPYKTYPY HaUiOHaNbHUX aTiaciB, ONUCYIOTb iX 3MIiCT
(Kriks¢itniné et al., 2019), npoTe He YacTo TOpKatoTbCA
OpraHi3auiHuUX acnekTiB. YnTay mMoXke CaMOCTiNHO
03HaNOMUTNCA i3 HaUiOHaNbHMMK aTlacamu, BUKO-
purcTaBLLUKM 36ipKy MNOCK/IaHb Ha iX eIeKTPOHHI Bepcii
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Ha calTi HauioHanbHoro atnacy Yropwwunu (National
atlases..., 2024).

Kpim HauioHanbHoro atnacy Ykpainu, cnig 3a3Ha-
UNTW HAABHICTb NMEepPLUIOro ToOMy ICTOPUYHOro atnacy
YKpainu (2010), aBTopoM-ynopagHUKOM skoro € tOpin
Jlo3a (2013). BiH 6yB cTBOpEHuUin 3a 10 pokis (3 2000 no
2010 pp.); i3 CTPYKTYpPOIO LIbOro TBOPY MO>KHa O3Ha-
nomutnca y npaui (MaweHko, 2011). O6’em nepworo
TOMY aTnacy JOCUTb BENMKUI i CKNaga€eTbca 3 ABOX
YyacTuH. Mepwa — “3antogHeHHA YKPaiHCbKNX 3eMenb
Yy HarpasHiWi yacn” MicTUTb 24 TeMaTUYHUX TEKCTH,
220 Benukux i manux man i 30 XpoHONOriYHMX Tab-
nvub, a gpyra, — “Big nepumnx cNoB’AHCbKUX CMiIbHOT
[0 PaHHbOYKpaiHCbKOI AepxaBu’, — 63 TeMaTUUYHUX
TeKkcTU, 6nm3bKo 300 pi3HUX Man Ta NaHiB MiCT i noHag
80 XPOHOJOTiYHNX Ta reHeanoriyHmx Tabnuub (MaweH-
Ko, 2012). BaxknmBo BigMiTUTK, WO HAaNbiNbLWnii 06'em
po60TN 6yN0 BUKOHAHO CaMM YrNOpPAOHUKOM, ae i3
3anyyeHHAM KonekTusy aBTopis (MaweHko, 2012). Yac
nigrotoBKM BuAaHHA (10 poKiB) € CNiBMipHUM i3 10r0
AKICTIO.

OpfHak 6inbLU LiKaBUMM € “HaLiOHaNbHI” KNiMaTUYHI
atnacy, AKMX BUAAHO 3HAYHO MeHLUE, TaKOX MeHLue i
ny6nikauin im npuceayeHnx. HannpocTiwmin 3a 3mic-
TOM € KNIMaTUYHUI aTnac JINTBM. AK MOXHa 3p03yMiTi
i3 npaup (Valiukas, Galvonaité, Cesnulevicius, 2015);
Galvonaité et al., 2013), BiH CTBOpeHWiA i3 BUKOPUCTaH-
HAm I'C 32 gaHMK e KinbKox (M'ATN) MeTeocTaHL,in
(Valiukas et al., 2015), ane 6e3 3acTocyBaHHA aBTOMa-
Tu3auii. Ycboro atnac mictntb nopagky 100 KapT, pos-
MilLleHUX Ha 176 CTOpiHKax, TOMy MeTOAMKa “pyyHOro
cTBopeHHA” € gonyctumoto. 3i ctatTi (Valiukas et al.,
2015) 3po3ymino, Wwo poburBcA BiH HEBEIMKUM KOMeK-
TMBOM daxiBUiB, IMOBIPHO 5-Ma daxiBuaMM JINTOBCbKOI
riZpOMeTe0oPONOriYHOI CIyXKOM.

[nA NoBHOTU [OCNIAXKEHHA CAif PO3rNAHYTU ApY-
KoBaHi BnaaHHA — CnoBaubKWN KNiMAaTUYHWUA aTnac
(Bochnicek et al., 2015); Mikulova, 2016) i KnimatuuHwnia
atnac Yexii (Kvéton, Zak, 2007). O6uasa TBOpU CTBOpE-
Hi KnacuyHUMK KaptorpadiyHuMmmn metogamu. Atnacu
MICTATb He NULLIE KapTy, ane i TeKCT, Tabnuui, Aiarpamu,
rpadiku, npusaHayeHi Ana 4OAAaTKOBOro NOACHEHHSA
KapTorpadoBaHNX ABULL.

Hanbinblw nomibHMM 3a TEXHIYHUM 3aBAAHHAM [10
aBTOpCbKoro atnacy € LUnpposun atnac knimaty Kap-
natcbkoro perioHy (Antolovi¢ et al., 2013). BiH € og-
HUM i3 KiHueBnx npoayKTis npoekty CARPATCLIM
(Climate of the Carpathian Region). BuxigHumn pa-
HUMUW ANA KapT 6ynu ciTkoBa KiimaTosnoriyHa 6a3a
LaHUX perioHy y fo060BIl YacoBil po3ginbHin 3aaT-
HOCTI 3a nepiog 1961-2010 pp. i3 BUKOPUCTAHHAM
NpoCcTopOoBOI po3ginbHoi 3gaTtHocTi 0,1°. BignosigHo
no pupektnemn INSPIRE (IHppacTpyKkTypa npocTtopo-
BOi iHpopMmaLii B EBponencbKomy CniBTOBapUCTBI),

uMPOBUIN KNIMATUYHWIA aTnac BUKOHAHUI Y dopmi
6aratodyHKLUioHanbHoro Be6-gonatka lC. Llen atnac
nopibHuin fo atnacy “Knimat i BogHi pecypcu YkpaiHun”
3a BUKOPUCTaHHAM OfHOPIAHMX | MPOCTOPOBO perpe-
3EeHTATMBHMX YAaCOBUX PALIB KNiIMAaTONOMYHNX AaHUX
noKpaLleHol AKOCTi. BoockoHaneHHsA 6araTtopiuHoi BU-
xigHoi iHdopMaLii BUKOHYBanocCh LAAXOM BiJHOBJIEH-
HA [aHWX, KOHTPOJIIO AKOCTI Ta rOMOreHi3auil JaHuXx 3a
ZIONMOMOrO10 CMifIbHOTO MPOrpPamMHOro 3abesneyeHHs
MASH. Po3po6H1KIM BpaxyBanu TPMBaNUii nepiog yacy
BVMIKOHAHHA MPOEKTY Ta notpeby B ynpasniHHi Benu-
KO0 KiNbKiCTIO AaHUX, TOMY BUOyayBanu ona uboro
cneuianbHy iHGpacTpyKTypy. Ha umx nigctaBax dpaxis-
Ui 3MEHLWWAN KiNbKiCTb OCHOBHUX METeOPOSOTiYHMX
3MiHHMX o 14: MiHiManbHa, MakCManbHa Ta cepefHA
TemnepaTypa nosiTpA, onagu, WBNAKICTb i HANPAMOK
BITPY, TPUBasICTb COHAYHOrO CANBA, XMAaPHUIA NOKPUB,
rno6anbHa pagiauida, BigHOCHa BONOriCTb, TUCK Mapw
Ha NOBEPXHi, TUCK NOBITPA Ha MOBEPXHi, IMNOUHA CHiry
Ta eKBiBaJIeHT CHiIroBOI BOAW.

Ane pna camoro Be6-6a30BaHOro atnacy BUKOPUC-
Tanu 30BCiM iHLWNIA NigXig — apXiTeKTYpy KNieHT-cep-
Bep, TOOTO AK y reonopTanax. Lia apxitektypa BKkto-
yana Taki cepsepu:

» WebMapServer (Web Map Services i Web Fea-
ture Service);

» reonpoctopoBy 6a3y faHux (PostgreSQL i3 reo-
NPOCTOPOBUM PO3LINPEHHAM PostGIS);

» Beb-cepBep — cknagaetbea i3 Carpatclim Digi-
tal Atlas Web GIS (iHTepdelic KopucTyBaya Ta
yrpaBMiHHA AaHnMK) Ta Beb-cepaepa IIS7 (Inter-
net Information Services)

» cepBep CSW (CatalogService for the Web) —
dpeliMBOPK Ha OCHOBI Java 3 BigKpUTm Kogom
Geonetwork.

Beb-TIC-knieHT 6a3yeTbca Ha TexHonorii HTMLS5,
TO6TO Ue Be6-A04aTOK, AKNIA [O3BOJIAE KOPUCTYBA-
YyaM Bi3yanisyBaTu Ta 3anuTyBaTV reornpoCcTopoBi AaHi
(KnieHT cepepHbOI TOBLMHM). BiH noknagaeTbca Ha
dpermBopk GinisWeb AJAX, Be6-kapTorpadiuHy 6i6-
nioteky OpenlLayers i OpenlLayersExt i jQuery.

Bce nepepaxoBaHe BKasye Ha CKNagHICTb, AKOI
MO>Ke HabyTn cTBOpeHHsA Beb6-6a3oBaHoro atnacy. He
AVBHO, WO O BMKOHAHHA LbOro NpPoeKTy 6yno 3any-
yeHo LleHTpanbHUM iIHCTUTYT MeTeOPONorii Ta reognHa-
Mikn, ABCTpia, MeTeopornoriyHy Ta rigposioriyHy ciy»-
6y XopBarii, YeCbKui rigpomMeTeopONOriYHNN IHCTUTYT,
YropcbKy MeTeoponoriyHy ciyx0y (nposigHa opraHi-
3auif), IHcTUTYT MeTeopornorii Ta BOAHOro rocrnopap-
ctBa ([Monbwa), HauioHanbHWI IHCTUTYT AOCNIgXeHb
Ta PO3BUTKY B ranysi HaBKOJIMWHbOIO cepefoBuLLa
(PymyHis), PecnybnikaHcbKy rifjpomeTeoponoriyHy
cnyx6y Cep6ii, CroBaubKuUi rigpoMeTeopoNIoriyHmMI
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IHCTUTYT, YKPaiHCbKNI FifpOMeTeopOnoriYHmm iHCTU-
TyT OCHC YKpainm 1a HAH YkpaiHu (Knis).

Cnig BKasatu pAf, iHTepaKTUBHUX Be6-6a30BaHMX
aTnacis, Ha 3pa3ok KnimatuuyHum atnac KaHapcbKmnx
ocTposiB (Atlas Climatico de Canarias, 2024; Luque,
Suarez, Hernandez, 2024), abo IHTepaKTUBHOrO aTnacy
IPCC (IPCC WGI Interactive Atlas, 2024), aki 3pobneHi
nofiobHo, ane i3 BUKOPUCTAHHAM GpperiMBOPKIB THMy
React i Vue. Ak HeBenuKni Nigcymok no ornAagy Bxe
HaABHUX BMAAHb: Ha CbOrOAHI HAYKOBO-AOCHIAHI YCTa-
HOBW BMAAI0Tb b0 KNacuyHi atnacy 3 BUKOPUCTAHHAM
KnacuyHoi KapTorpadii, abo BnOMpaTb CTBOPEHHS
Be6-6a30BaHMX aTNaACiB, 3@ TEXHOMOTISIMU NOAIOHNX
[0 reonopTanis.

Ynrtay, 03HaNoOMUBLLNCS i3 BULLENepepaxoBaHMun
NPOAYKTaMu, MOXKe Bi3HauNTN IXHIO TEXHONOTiYHICTb,
ane TakoX iX CKnagHictb, ocobnmBo gna peanisauii
cunamm GakTUYHO ofHoro ¢axisua y CTUCI TePMiHM,
a TaKOX KPUTUYHICTb [0 pecypciB cepsepa. I3 oco-
61MBOCTAMU Beb-KapTorpadyBaHHA MOXKHA O3Halo-
MUTKCA AK Y 3aKOpAOHHMX npauax (Schmidt, Weiser,
2012; Veenendaal et al,, 2017), TaK i y UNCNEHHNKX BiT-
ymsHaAHUX (dy6Huubkmi, 2017; borgaHeub, KoBanbuyk,
2014). Takum urHoMm, Beb-KapTorpadyBaHHs, a, Bigno-
BigHO, BeG-aTnac Bigpi3HAETbCA Bif Be6-6a30BaHOro
atnacy. OCTaHHIlN € iICTOTHO NPOCTIWWM Yy peani3adii.
Y HawoMmy BMMafKy TOYHilla Ha3Ba CTBOPEHOro npo-
aykty — TllC-atnac. Cneundika unx TBOpiB BUKIa-
fgeHa y npausax (Rudenko et al., 2011; Bondarenko,
2011).

OgHieto i3 Hanbinbw dyHAamMeHTaNbHUX Npaub €
MoHorpadia YabaHwoka B.C. (2018), y Akii po3rnaHy-
TO MOHATTA aTlacHOT NNathopPmMu i CydyacHi atnacHi
apxiTeKTypwu, Ha npuknagi HauioHanbHOro atnacy
Higepnangis, WBenuapcbkoi atnacHoi nnatdopmu,
ATnacy Hag3BMYaNHNX CUTYaUin YKpaiHK, a TakoXK J0-
CBiJ CTBOPEHHA eNeKTPOHHUX aTNacHNX cuctem 3a 25
pokKiB. ABTOp BKa3ye Ha Tp1BanilWmi Yac po3pobneHHsA
HauioHanbHoro atnacy YkpaiHn — 3 1999 no 2010 p.,
TO6TO 12 pOKIB i3 3aNyyeHHAM BENIMKOrO KONEeKTU-
By daxisuis. Mepwi atnacHi nnatpopmu, po3pobieHi
B.C. YabaHlokoM, He iCTOTHO nepeBepLyioTb ATnac
“Knimart i BogHi pecypcu YKpaiHn'.

MoTpibHO TaKoX PO3rNAHYTU NpaLi NPO PO3BUTOK
KapTorpadyBaHHA B YKpaiHi, O [O3BONUTb OLHATK
HaABHI MeToaAM onTuMi3auii BupobHuuTea. Hannep-
e, BUAINAETLCA eTan nepexoay Ha undposi (komn'to-
TepHi) TeXHosOrii, NpoTe y LMX NpauAx HeMae maTtepia-
Ny Npo onTuMiI3auilo KapTorpadiuHoro BUpoOHMLTBA
(PygeHko, Monwmeay, 2011; Cocca, 2009; Cocca, 2011).
Hacnpasgi ua rany3b 3a noHag 300 pokis CBOro po3su-
TKY lOoCArna BUCOKOro pPiBHA BUPOOGHMYOT onTMisawii
i moganbli PO3pPO6KKM 3iTOBXYIOTHCA i3 BENNKMMU
TpyaHowamu. OCTaHHI NOB'A3aHI 3 TUM, WO Y CKNafaHHi

OPYKOBaAHOI aTNacHOI NpoyKLUii gy»e BaXKKO BigHaNTK
HOBI BUCOKOMPOAYKTUBHI MeToau poboTtu. EdpekTns-
HiCTb 36epiraeTbCA Ha NPUNHATHOMY PiBHi 32 paxyHOK
po3noginy npadi.

AKWO 3aiNcHIOBATU NOWYK cTaTel, AKi NogibHi fo
JaHOro JoCnigMXeHHA 3a Ha3BOIO, TO B LMX NpaLAX aB-
TOPU He PO3KpKMBatloTb crieundiki onTMi3auii BUPo6-
Huumx npouecis (Krylov et al., 2019), po3po6ku Teopii
i MeTOAIB aBTOMaTM3aLii npoueciB KapTorpadyBaHHsA
aTtnacie. ABTOpM 3a3BUYall ONUCYOTb: PO3PO6IEHHA
ONTMMAanbHOI CTPYKTYpW atnacy; 3afjlaHHA Moro mare-
MaTU4YHOI OCHOBY; GpopmanisaLito CTBOPEHHSA reorpa-
biuHol 6a3m KapT ana atnacy; GopmMmyBaHHA Ta Bi3ya-
nizauito gosiakoBoi iHGopMaLii atTnacy; opraHisauito,
36epiraHHA Ta BMKOPWCTaHHA NPOCTOPOBO-TMMYACO-
BMX AaHMX B €NEKTPOHHUX aTnacax. Lle y poboTi He
ponomarae. TakoX € CTaTTi NpoO OpraHi3auito KapTo-
rpadiuHoro BMpobGHULUTBA: rpadivyHoro iHTepdency
KopucTyBaua (Loginov, 2023), po3pobneHHa baraTto-
LinboBoro KaptorpadiuHoro pecypcy (Yankelevich,
2023), wo Tex He NPOoCyBaE y BUPIiLLEeHHI 3agdaui.

Tak, € pag cTaten, AKi BUKOPUCTOBYIOTb ONTUMI3a-
Lito OKpeMurxX BUPOOHMUMX NPOLEeCiB Nif Yac CTBOPEH-
Hs KapT. 30KpeMa, aBTopu ny6nikauii (Brooks, 2000)
BMKOPUCTOBYIOTb CKPUMT A1 NPOBeAeHHA reHeparni-
3auii. Ane Lo TeXHONOTI0 CTYAEHTM 3apa3 OCBOIITb
Ha 3-my abo 4-my Kypcax npodinbHux Kadbenp. Bia-
NOBIAHO, i3 aBTOMaTMU3aLil CTBOPEHHA KapT i onpauto-
BaHHA reopaHux y NC € pag kHur (McPherson, 2017;
Toms, O'Beirne, 2017; Toms, Parker B. et al., 2022).
3 Teopii KapTorpadii Buginaetbca cratta (Pastawski
etal., 2016), B sikiln po3'ssicHeHO cnocobu KapTorpadiu-
HOro 306pakeHHA i iX NpaBuUibHE 3aCTOCYBaHHA Ha
KapTax, ctBopeHux B ArcGlS.

Halikpaui ctatTi 6yno 3HangeHo 3a NoLyKoBMM
3anuTtom “map production workflows”. Hanpuknag,
ctaTTa (Buckley, Watkins, 2009) nockoHano onucye
Teopilo aBTOMaTUYHOro KaptorpadysaHHa B ArcGlS,
AKa Oyna 3acTocoBaHa aBTOPOM.

AK NigCyMOK, MOXHa BKa3aTw, Lo TeMa onTuMi3auii
Ta aBTOMaTuM3auii KapTorpadiyHux pobiT 3aranom y
BiJOoMUX aBTOpy nyb6nikauiax He po3kpwuTa. Tak, Bif-
HOCHO f106pe BuKnageHo poboTty B ArcGlS, ane Hemae
LinicHOI KoHuenuii CTBOPEHHA aBTOMATUYHMX KapT.
AIK i 3aranom Teopii aTnacHoro KapTorpadyBaHHs, siKa
6 onuvcyBana npaBUNbHUI NpoLEeC BUAAHHA aTnacis.
To6TO, CTaHOM Ha 3apa3 HEMAE JOCNIAXKeHHA, AKe 6
[lano 3Mory pauioHanbHO BUPILLNTM aKTyaslbHy 3agauy:
3anponoHy8amu xopowly, npooyKmusHy MemoouKy
CTBOPEHHA Be6-6a30BaHOro TEMAaTUYHOTO aTacy, Wo
[O3BOJINTb BKJTAaCTMCA HE B LWICTb TUCAY rOAUH a B MiB-
Topu. OTXKe, HaranbHUM € 3a80aHHA W00 onmumizayil
4acmuH NpoOyKMUBHOI MeEMOOUKU CTBOPEHHA Be6-
6a3oBaHoOro artnacy.
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A.B. OPELLEHKO

METOAW AOCNIAMKEHHSA

Mepw 3a Bce 6yNO BMKOPWUCTAHO BACHUI JOCBIA
aBTOpa aTnacHoro KapTorpadyBaHHA Ta pO3po6NIeHHA
BENIMKUX NPOEKTIB. Cnia ckasatu npo Tpy Anbbomm
AemapKaLii JepXXaBHOro KOpAoHY Mixk YKpaiHoto i Pec-
ny6nikoto Mongosa. KoxeH i3 Hux micTuB 6inbe 100
KapT, Ha AKNX JeTanbHO NOKa3aHO NPOXOAXKEHHA NiHiT
KopZoHy no TornorpadiyHin kapTi macwtady 1:10000.
Cneumndika iX BUKOHAHHA NONAra€ y fy»e CKnagHin
npouegypi onTMMi3auil CTBOPEHHA, OCKIiNbKKU BCi Npu-
KOPAOHHI 3HAKN HAHOCATbCA BPYUHY, KePYUNCb HOP-
MaTUBHUMW JOKYMeHTamu. Kpim Toro, 6ynu npovecy,
LWBNAKICTb BUKOHAHHA AKKWX 3aneXkana Bifg weuakoail
0651aHaHHA, TOMY MPUCKOPUTA TX BYNO HEMOXKIMBO.
Hanpuknag, ckaHyBaHHA KapT notpebysano go 10
XBWVH Ha 1 KapTy. [InAa npucKopeHHA BUMKOHaHHA BCi
po60Tr 6yNno pPo3noAineHo Ha “MiKpo-KOHBeEPU”: MOKN
obnaiHaHHA BMKOHYBANo OfWH NpoLec, onepaTop BU-
KOHYBaB iHLINIA. HanpurKknag, nif yac CKaHyBaHHA KapT
BMKOHYBANOCA IX BUPIBHIOBAHHA MO TOHY Yy PacTPOBO-
My pegakTopi. [epen AopyKkoMm KapT 3gincHioBanaca
iX niarotoBKka — BuAaneHHA apTedaKkTiB eKCnopTy B
pacTpu. Takox BAanoca BigMOBUTUCA Bi MOBHOLHHOI
niAroToBKM [0 APYKY KapT, AK Lie NPUNHATO Ha KapTo-
rpadiyHomy BUPOOGHULTBI. TaKOX BUKOPUCTOBYBaN
ONTMMI3aLito NiAroTOBKM AAHUX — OAVH MACKB 3HAUKiB
3amicTb 256. Lle npusoguno go noasmn apTedakTiB Ha
KiHLeBMX KapTax, ki MOXHa 6yno WwBmaKo npubpaty,
3aMiCcTb BUKOPUCTaHHA noHag 300 HabopiB gaHux ans
KOXHOI KapTu.

Llle oanH BaXknuBUIA AOCBIA — Le pPO3pOobneHHsA
Mpo€EKTY BUHECEHHA MiHii yKpaiHO-MONAOBCbKOro KOp-
JOOHY. YHIKaNbHICTb NPOEKTY MNONAra€ y CTBOPEHHI Yo-
TUPbOX THCAY (I) CKnagHUX 4OKYMEHTIB — MPOTOKONIB
NPUKOPAOHHUX 3HaKiB. KOXHWNIM MPOTOKOS MiCTUB KOC-
MiYHWIA 3HIMOK NMPUKOPAOHHOTO 3HaKy, rpadiuHy cxemy
NPOXOAXKEHHA KOPAOHY NO Wi AiNAHLi, ONUC NPOXOA-
MEeHHA KOPAOHY i ONMC po3TallyBaHHA NPUKOPAOHHO-
ro 3Haky, loro KoopauHaTtv B Tabnuui, Ta pag iHWmx
BiJomocTel Ha 2 cTopiHku dopmaty A4. 3a feHb y da-
XiBUS BUXOAUIO CTBOPUTM He Ginblie 4-5 NpoTOKONiB.
Cnig BpaxyBaTy, WO NPOTOKONY MO OyTU OfHUM i3
4-X TUNiB: Ha PiYKOBI, NepexifgHi, MPOMI>KHi Ta OCHOBHi
3HaKW, AKi Bigpi3HANMca mix coboto cyTTeBo. [ina nia-
roTOBKM LMX NPOTOKONIB Byna cmeopeHa cneuyiasnbHa
npoepama Ha Visual Basic, aika 6pana faHi i3 6asn MS
Access (koopanHaTK, TEKCTOBUI OMUC, WAAX Ao darnny)
i opmyBana NocCniioBHO BCi JOKYMEHTU NPOTOKONIB
LLSIAXOM 3aMiHW WABNOHHUX AiNSHOK Ha BiQOMOCTI i3
nonis 6a3u gaHux. Y pesynbrati nporpama popmyBsana
3aKiHUeHi NPOTOKOW, AKI MICTUAN AK TEKCT i Tabnuuj,
TaK i rpadiyHi 306paxKeHHs (CTBOPEHI paHille i po3mi-
WeHi B nankax). BignosigHo, BCi 4 TucAYi npoToKonis
MO»Ha 6yno chopmyBaT 3a Kinbka AHiB.

Tako»k BUKOPWCTOBYBaBCA dHA/I3 cheyudiku cmeo-
peHHsA hyHOameHmaneHUXx amsacie. Hanpuknag, pna
po3pob6nieHHA HauioHanbHoOro atnacy YkpaiHu 6yno
3afifAHo 6arato pobounx rpyn, yTBOPEHMX i3 BUEHUX
npo¢inbHUx ranysen. Came BOHU CTBOPUIN KapTu
i onucm BigNOBIAHO A0 MOYATKOBOI KOHUeENUil i Tex-
HiYHOro 3aBfaHHA. [icnA HaHeCeHHA Ha CTaHZapTHY
KapTorpadiuyHy OCHOBY OfHOTIO i3 06paHKX MacwTabiB
060B'AI3KOBO BUKOHYBANIOCA pPeLIeH3yBaHHA i pedary-
BaHHA daxiBuamu IHCTUTYTY reorpadii HAH YkpaiHu.

Lle BKa3ye Ha 06'em pobOTK, @ TAaKOXK Ha LLAAXN MO-
WYKY piweHb onTMMi3auil 3agavi. Hanprknag, AKwo
PO3rNAHYTY aTnac He AK LinicH1 TBip, a AK Habip KaprT,
(90% po60TK MO atnacy), To BUABUTLCA, Lo GinbLuicTb
KapT y 3aranbHuX pucax nogibHi mixx coboto, Biapis-
HATbCA TiINbKN TEMAaTUYHMM HaBaHTa)KEHHAM, a iX
KifIbKiCTb XapakTepHa gnAa apibHocepitHoro Bnpo6-
HUUTBA. IX BUrOTOBNEHHA Haragye BUPOGHUUYI Npo-
uecn y aBTOMObIiNbHII NPOMMUCNOBOCTI, ane, 3BiCHO,
y MeHLwomy macwTabi. BignosigHo, MoxHa nepeHecTu
MeToAM onTuMisaLii, XapakTepHi AnAa Lboro Tuny Bu-
pPO6HMLUTBA, Ha KapTorpadiuHi npouecn. Hanpuknag,
“mMeTon nepeBefeHHA ApibHocepiiHOro BUPobHMLUTBA
y BenMKocepinHe” wnAaxom yHidikauii kKaptu Ta i Bigno-
BigHOT MoaundiKauii, CNpoLeHHA AeAKNUX BUPOOHNYMX
npoLeciB MOXHa 3aCTOCYBaTh ANA JOCATHEHHA MaKCK-
ManbHOro piBHA aBToMaTu3auii. Ha Bigeo (Volkswagen
Phaeton..., 2015) MO>XHa NO6AUNTN HEAOCTAaTHBO edeK-
TUBHI NpoLec CTBOPEHHA OLHONMEHHOIO aBTOMOGI-
nA. | NPakTUYHO NOBHY aBTOMaTM3aLit0 Ha KOHBEEPAX
CepifHMX aBTO, A0 YOro CNif NPAMYBaTH.

3 aHanisy pocsigy ¢axiBuUiB YKpaiHCbKOro rigpo-
meTeoponoriyHoro iHctuTyTy JCHC YKpainn Ta HAH
YKpaiHu, HabyToro nig yac ckiagaHHA 3BiTy NpPo Hay-
KOBO-TeXHiIUHY poboTy (banabyx Ta iH., 2016), BUgineHo
NeBHi CUIbHI CTOPOHM Ta NPOPAxXyHKU B OpraHisauii
pobouoro npotecy. 3okpeMa, cneuianizauia daxisuis
Ha CTBOPEHHI KOMMOHEHTIB aTnacy i NigrotoBunx po-
60Tax 403BONMNA BIAHOCHO paLioHanbHO BUKOPUCTa-
TV 3HaHHA Ta HaBMYKK daxiBLiB. 3 iHWOro 60Ky, TaKni
nigxig NnpueiB 4O HECUMETPUYHOIO HaBaHTaXKEHHA Ha
¢daxisuis Bigainy.

ABTOp NpPOBOAMB BMMIpPIOBaHHA Yacy 3a MeToau-
Koto OnekcaHapa Jliobuvuiesa, TOOTO 3anncyBaB AaHi
Npo BMKOHaHY poboTy y creLianbHin ¢opmi i3 BKa-
3aHHAM MOYaTKy i KiHUA BUKOHaHHA 3agavi, i BuTpaT
yacy B xBunmHax. Lla metoguka onncaHa B npauax
(Mobuwes, 1976; IpaHuH, 1974). OgHak poboTa Hag
6araTbMa MPOEKTaMM OAHOYACHO, BiANOBiAHO NoTpeba
BMKOPUCTOBYBATM OJHI i Ti K pe3ynbraTy 6aratopasoBo
i 3BOANTY KiNbKa 3afay B O4HY JO3BONAE AOCUTb NpU-
6113HO OLIHUTL Yac, BUTPAYEHUIA Ha aTnac.

OKpemo cnifg 3a3HaunTK, Wo yCniWwHiCTb ONTUMI-
3auil MeToAMK 3aneXnTb He TiNIbKW Bif, 3HAHHA KapTo-
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rpadiyHoro BupobHMUTBa. Lia AianbHicTb 6inbLuoto mi-
POIO BMBYAETbCA KOTHITUBICTUKOK — HayKOBOI AUC-
UMMAiHOI MPO NpoLecn MUCIEHHA | Mpupoay noa-
CbKOro 3HaHHA (OHonpieHKo, 2011). PobiT y wil ranysi
JocuTb 6araTo, ane cnif BKa3aty Hanbinbll BU3HAYHI.
I3 TEXHIYHOI TBOPYOCTi MOXHa BigMiTUTK leHpixa AnbT-
wrynnepa (1969, 1979), TexHiuHy TBOpUicTb (LUnno Ta
iH., 2008), BuHaxiaHMUTBO (YnncoH, 1975). Takox cnip,
Bi13HAUUTK BNlacHe pAf npaub B Uil Hayui (Thagard,
2005; Dehaene, 2020), y Tomy uncii pyHaameHTanbHUX
(Friedenberg, Silverman, 2006) i BUKOpUCTaHHA KOTHi-
TmBHUX nnatdopm (Georgiadis K. et al., 2022; Mathews,
2008; McCarthy et al., 2025). Jlinepom 3a KinbKicTio
npaub i3 KOrHITUBICTUKIK € KnuTal, 30Kpema Kntancbka
akaflemia Hayk, gaxiBLi AKOT BUAINAIOTL KiflbKa eTanis
PO3BUTKY KOFHITUBHOI HayKW, AKi Ha31BatoTb “NOKONIH-
HAamK” (generations) (YeH Ben, 2024; an Pysen i YkaH
Neiimin, 2010; AH Hin, YxyaH bi, 2015). bioniorpadis
LMX CcTaTel nofaHa B YKPAiHCbKOMY I aHIiNCbKOMY
nepeknagi 3 KNTancbKol.

EJIEMEHTU
TA PE3YNIbTATU ONTUMIBALIT

Cam atnac po3mileHuin 3a nocunaHHam https://
maps.uhmi.org.ua. [lani no TeKCcTy y3aranbHeHO Bnac-
He MeTOAM ONTMMiI3aLil, BAKOPUCTAHI AnA CTBOPEHHA
aTtnacy.

Ha nouatky cnig BKasati Memoo NpoeKMy8aHHsA
npodyKmy y 8ionogioHocmi 00 HAAB8HUX MeXHOJ10-
2ili. A Takoxx mooudpikayiro npodykmy 015 npueeoeH-
H# 11020 NPOMUCJ108020 OU3aliHy y 8i0N0BiOHicM®b i3
docmynHUM ocHaweHHAM. B Hawomy Bunaaky 6yno
3aCTOCOBaHe CKOPOYEHHSA KiNbKOCTi TeM atnacy i 36ib-
LLEHHA KiNbKOCTI KapT, OCKINbKW TakKniA Niaxig 403BONNB
6inblu feTaNbHO NepefaT KOXKHY TEMY Ta EKOHOMUB
yac Ha po3po06/eHHi WabMoHIB MEHLL BaXKNTMBUX TEM.
OcKinbKKn KoXkHa Tema aTnacy notpebye BUKOHaHHA
KOMMAEeKCY POOBiT 3i CTBOPEHHA TEMATUYHOTO LWABIOHY
KapTu, po3pobneHHsA nereHamn, CUCTeEMr YMOBHUX NO-
3HaueHb. Ha Toi uac BXe Gyna CTBOpeHa aBTOMaTMYHa
KapTorpadiyHa cuctema (y 3arajibHux pucax).

JloriuHo, wWo Halbinbly NPOAYKTUBHMM CTaB Me-
mood cepiliHo20 kapmozpagyeaHHsA 3a 00NOMO2010
asmomamu4Hoi kapmoezpagiuHoi cucmemu. e go
noyaTky poboTn Haf atnacom 6yno BMPILLEHO BUKO-
pUCTOBYBATY Cepii KapT — TO6TO HABOPU aHANITUUHKX
KapT, KOXHa 3 AKMX BifoOpaxa€e oauH i Toln camuii
NokasHuK KaptorpadyBaHHs, i3 pi3Huueto y yvaci. Ce-
pito OLHAKOBUX KapT MOXHa CTBOPUTU LUBUJLLE, HiXK
TaKy X KiNbKiCTb pi3HMX 3a 3MicToM. [1poTe cnpaBKHim
JOCATHEHHAM CTana MOXJIMBICTb aBTOMaTU30BaHOIoO
CTBOPEHHA Cepin KapT.

Hanbinblioto npobnemoto y cepilitHoMy KapTorpa-
dyBaHHi € NpaBubHa nepefaya BeUKOI KilbKOCTI

rpagauin kaptorpadiyHoro nokasHuka. Hanpuknag,
TemnepaTypy NOBITPA LOLiNbHO 306pakyBaTy yepes
1°C. Ane cepepHboMicAYHA TemnepaTypa NoBiTPA Ha
TepuTopii YKpaiHn Moxe 3MiHIoBaTKCA Big NpubnmnsHo
-20°C go +30°C i Buwe. Crnocib KapTorpamu nepea-
6aua€ 3MiHy iHTEHCMBHOCTI (AcKpaBocTi) abo cBiTnoTn
(KinbKoCTi 6if10ro B KONbopi) 0AHOIro KOJIbOPOBOro
TOHY, afne He 3MiHy OCTaHHbOrO. HaBiTb, AKLLO 3aCTOCY-
BaTM Pi3Hi 3HaUEHHA KONIbOPOBOro TOHY (CMHIN i yep-
BOHWI) ANA Temnepatyp Huxue i Buwe 0°C, nepegatu
Bigpa3y 30 rpagadinn 6yge HEMOXIMBO. 3 BUKOPUCTaH-
HAM i30MiHiN 3 nowaposmM 3apapbyBaHHAM MOXHA
BUNTW i3 CUTyauil, BAKOPMCTaBLUM MigNncK isotepm,
ane ue BCe-oOHO HeKopeKTHO. [Mig yac npounTaHHA
KapTun byae CKnagHo po3pi3HWTK rpagadii. Bukopuc-
TaHHA Pi3HMX WUTPUXOBOK, HaNpuKnag, ana 300paeH-
HA HEMapPHKX 3HaUYeHb TeMnepaTyp, TeX He BignoBigae
Teopil KapTorpadii. ABTOPOM CBOro yacy, sk BapiaHT,
6yno 3anponoHOBaHO BMKOPUCTAHHA AUHAMIYHUX
WKan, Konu rpajauil NnokasHUKa gna rneBHOI KapTtu
3aliMatoTb Npu6sM3HO 70% AMHAMIYHOIO Aiana3oHy
rpadiyHoi 3MiHHOT, a pewTta — 30% — BUTPAYaETbCA
Ha “no3uLioHyBaHHA" KapTN B MeXax cepil KapT. IHwwu-
MU CNOBaMW, Ha KOHKPETHI KapTi TemnepaTypa He
3miHoBaTUMeTbcA Big 1°C go 30°C, a, OpieHTOBHO, Bif
+20°C go +32°C, Wwo MorkHa nepegat iHTEHCUBHICTIO
BiATIHKY KONboOpy. A NOYaTKOBUN i KIHLEBUIN BIiATIHKM
BKa3yBaTMMYyTb, WO KapTa nepefae BMUCOKi TeMmnepa-
Typwu.

TeopeTnyHo “MeTof ANHAMIYHOT WKanu” mir crnpa-
LloBaTK, OAHAK MPOrpamHoO BiH peani3yeTbCA CKNag-
HO — HEeMpPOCTO HAMWCATV aNropPUTM BUOOPY LWIKanu
3a1€XHO Bif] 3HaYeHb NOKa3HMKa. OgHaK came aHanis
LbOro MeTofy NpvBiB [0 BUKOPUCTAHHA HACTYMHOrO:
CTBOPEHHA Cepill KapT AnA nuwe obpaHMxX 3HaUeHb
NoKasHKKa, AKi NOTPanaATb Y NEBHWI Aiana3oH 3Ha-
yeHb. Hanpuknag, ona nitHix MicALiB MOXHa BUKOPUC-
TOBYBATW OQHY flereHay, a AnA OCiHHIX | BECHAHUX —
iHWy. Hacnpasai rpagauin gnAa cepin Kapt 3a 1946-
2020 pp. noTpi6HO binblue, HiXK 4, OCKINbKM ANA XO-
NoJHMX 31M NoTpibHa ofiHa WKana, a AnA Tenamx —
iHWa. AHanoriyHo ana NiTHix Mmicauie. Takum 4YnHom,
MOHa CTBOPUTK 6N3bKO 7 cepilt KapT i3 pisHUMMK
WKanamn gna pisHUX gianasoHiB NOKasHKWKa, a no-
TiMm BUGpaTn KapTu, AKi HaKpalle po3KpUTI NEBHOIO
LUKanoto.

CTBOpEHHA cepilt KapT Oyno peanizoBaHo 3a gono-
MOrOt0 CKpUMTY Ha MoBax Python i ArcPy, aki 3gilicHio-
Ba/IM NepepaxyHOK MOKa3HMKa i CTBOPEHHA Ha 1Noro
ocHoBi Shape-darnny. OcTaHHiIN 3amiHAB BigNOBIgHWI
CTaHZAPTHUIA palin NoKasHKKa y WwabnoHi. AKuwo Big-
KpWTW WabnioH, KapTa Oyae nepepmucoBaHa i3 ypaxy-
BaHHAM HOBUX 3HayeHb. OgHak y cepegosuwi ArcPy
KapTy He MoTpiOHO BiAKpUBATU Y reciHpopMaLiiHin
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cucTemi, il OHOBNEHUN WAGMOH MOXe ByT eKCnopTo-
BaHWI Y 300pa)keHHsA Ha npsaMy. BignosigHo, unkn Ha
moBax Python + ArcPy po3sonus BUBOAWTW 3@ OQUH
niaxia cotHi KapT. Hanpuknag, cepisa “CepenHA makcu-
MasibHa TemnepaTtypa NoBiTpsA 3a MicALb, 3Mma 1946-
2020 pp.”mMicTTb 225 KapT. A KinbKiCTb KapT A1 Lboro
rMoKa3HWKa 3a BCi ce30Hu i micaui cknagae 900!

ABTOp nigpaxyBas, WO Ha OfHY Cepito KapT BUTpa-
yanocsa 6nm3bko 1-2 pobounx aHiB (6araTto yacy Mo
Ha NigroToBKy WabnoHy, MoandiKaLilo CKPUNTY TOLWO).
Ta i cam npouec 06YnCIeHHA Ha JAOCUTb NMOTYXXHOMY
Komn'toTepi TpmBaB NoHag 40 xB. Tum He MeHLe, ue
AOCUTb BMCOKa NPOAYKTUBHICTb.

3a ui€to MeToANKO YN0 CTBOPEHO KapTu TemMne-
paTyp noBiTpA, onagis, iX KNiMaTUYHNX HOPM Ta aHo-
Manili, a TakoX MPOEKLiN LUMX NOKa3HWUKIB, Wwo 6yno
LoBoAi NpocTo. binbw cknagHUm 6yB anropuT™ CTBO-
PEeHHA cepin KapT XBUMb Tensa Ta pPi3knx 3MiH Temne-
patypwu. Taki KapTu MiCTATb ABa NOKa3HMKa, OQVH i3
AKUX BiJOOGpPaXKaeTbCA 3a AOMOMOIOK WTPUXYBAHHS.
Hanbinbw cknagHo peanisyBaTu came LUTPUXOBKY,
OCKifNIbK/ HEK MOXYTb O6yTV 3anuTi e BEKTOPHI
o6nacri. Tomy, BUKOHaBLUM iHTepnonALito 3HaYeHb Mo-
Ka3HUKa, OTPMMYBasnu pacTp, OCTaHHIn “geyumysann’,

TOOTO NepeTBOPIOBaNY MOro 3HAYEHHA Ha Lini uncna,
noTimM YTBOPIOBanu BEKTOPHI Girypy aBToMaTUYHUM
oumndpyBaHHAM. Jlnwe ocTaHHiI mornu 6yTr 3awTpu-
XOBaHi Mifg yac nepecknagaHHa KapTu.

MoB’A3aHWI i3 nonepenHim memoo yHigikayii
Kapm nepeabayvae BUKOPUCTAHHA OHAKOBUX CMOCO-
6iB i 3ac06iB KapTorpadiyHOro 306pakeHHsA, MeToaiB
KapTorpadysaHHsA, KapTorpadiuHux 0CHOB, NPOrpam-
Horo 3abe3nevyeHHs Ana pisHux KapT. Llel cnoci6 wu-
POKO BMKOPWCTOBYETHCS Yy CyYacCHOMY BUPOOHULTBI:
0Co6MBO Lie MOMITHO Ha NPUKNadi eNekTPUYHMX iH-
CTPYMEHTIB Pi3HMX BUPOOHUKIB: 30BHi aBCONIOTHO Of-
HAKOBI, BOHM MOXYTb Bifpi3HATUCA NMLIEe OKPEMUMU
KOMMJIEKTYIOUNMU.

[lns CTBOPEHHA 6iNbLIOCTi KapT ATIacy BUKOPUCTO-
ByBaNlacA ofjHa KapTorpadiyHa 0CHOBa (3arasibHoreo-
rpadiuHa macwTaby 1:5000000, puc. 1), iHwWi aBTOPYU
KapT BMKOPWCTOBYBanW BNaCHi HanpauloBaHHA, Ha-
npuknag, CeitnaHa CaBuyk — ornsagosy 1:10000000
i ornagosy 1:6000000.

Ina BigobpakeHHA KapTorpadiyHOro nokasHuKka
BMKOPUCTOBYBaBCA CMOCiO KapTorpamum 3 onHULE
KapTorpadyBaHHA TpaneLi€, 06OMeXKeHOo 3HaUeHHs-
M wrpotu i gosrotun 0,1x0,1°. BiH o3BoNAB 3rnagutn
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KPVBU3HY i30TepM, AKi BUHMKaNW nig yac iHtepnonayii
fdaHux. Kpim Toro, came B Takomy dopmarti (y Burnagi
citkm 0,1x0,1°) 6ynu HapgaHi BUXigHi JaHi TemnepaTypu
noBiTpA i onagis. Llen cnoci6 He noTpebye pyyHoro
pefaryBaHHA 3aKiHYeHNX KapT.

CKopoy4eHHA KilbKocmi eupo6HuU4UX npoyecie.
KnacmuyHmm npouec CTBOPEHHA TEMATUYHOT KapTu
nepenbayvae: NigrotoBky gaHux (1), ix onpautoBaHHs
KapTorpadiyHUMN MeTodamu: iHTeprnonALito, Nnpose-
[EeHHSA i30MiHi, 3aCTOCYBaHHA YMOBHMX NMO3HAYeHb (2),
CTBOPEHHA TemaTuyHuXx wapis i nignucis y MC (3), ne-
peHeceHHs iX Ha KapTorpadiyHy niaKNaguHKy y Bek-
TOpPHOMY pefakTopi (4), pefaryBaHHA HETOUYHOCTEN i
NigroToBKy A0 APYKY KapTtu (5).

[ina Toro, wo6 no36asmTrca npouecis (4) i (5), byno
CTBOPEHO cneLjianbHy KapTorpadiuHy ocHoBy. OcTaH-
HA MiCTUNA KOHTYpW, nignucy reorpadivyHmx ob’'exTis,
0CO6NBO PiYOK, 30BHILLWHE OPOPMIEHHS Y TaKOMY
BUMNARI, WOO eKCnopT KapTu Y pacTp KOPEKTHO 36e-
piraB TOBLMHW Ta PO3TallyBaHHs Takux o6’ekTiB. Ha-
npuknag, piuku 6ynu posgineHi Ha dparmeHT i ana
KOXHOFO 3 HVX 3afjaHa TOBLYMHA TaKUM YMHOM, LL06
3abe3neuynTn AMHamiyHUi edekT (pisHa TOBLYMHA
pycna piuku Big BUTOKY Ao rupna). Ltpuxosi niHii B
noniroHax HaknagaTMmyTbCA OfHa Ha OAHY MpPO30-
pVMK GiNAHKamMK 3i CMOTBOPEHHAM YMOBHOIO MO3Ha-
UeHHs, TOMy BCi NosiroHn obnacTen 6ynm 3amiHeHi Ha
dparmeHTV noniniHin. Takox 6yno BMKOHAHO pyyHe
3rnajKyBaHHA KOHTYpiB npupogHux ob’ekTis. Ene-
MeHTV 0QOPMIIEHHS, Ha 3Pa30oK IoroTuny YKpaiHCbKo-
ro rigpometeoponoriyHoro iHcTuTyTy JCHC YKpaiHu
Ta HAH Ykpainu, 6ynu BkntoyeHi y WwabnoH Kaptu sK
BEKTOPHi 06'eKkTI. BCe Lie 4o3BoNMMo nig vac ekcrnop-
TY KapTy OTPMMYBaTU pPacTPOBUN PUCYHOK, AKNIN He
BiAPI3HAETbCA 3a AKICTIO Bif €eKCNOPTOBAHOIO i3 BeK-
TOPHOro pefakTopa. A 3rnag»KyBaHHA KOHTYPIB, He-
poctynHe B [C, 6yno peanizoBaHe LWAAXOM MAKETHOIO
3HVXEHHA PO3AiNbHOI 30aTHOCTI PUCYHKIB Y pefaKkTopi
pacTpoBoi rpadiky 3i 3rnagKyBaHHAM Mikceni. Taknum
UMHOM, fIKicCHa KapTorpadiuHa ocHoBa y C no3Bonuna
BiAMOBUTUCA Bi ABOX OCTAHHIX NpOLeCiB CTBOPEHHA
KapT. Big nigrotoBkn gaHux (1), onpautoBaHHA OCTaH-
Hix (2) i cTBOpEeHHA wapis (3) BigMOBUTUCA HEMOXKNK-
BO, OQHaK Ui npouecn nobpe aBTOMaTU3YOTbCA, LIO
OnuncaHo BuLLe.

BuKopucTaHHA BXe roToBMX HampauloBaHb Mano
oOMeXXeHe 3aCTOCOBYBaHHA. Tak, AeAki moayni paHi-
we po3pobneHoi CUCTEMU MOHITOPUHIY BUKUAIB Te-
nna i BUABNEHHA NMOTEHLINHO HEOE3MEeUHUX NOXKEXK
niginwnmn no ABToMaTUYHOI KapTorpadiuHoi cncremm.
MeBHi HanpautoBaHHA i3 Beb-iHTepdelicy NeonopTa-
Ny rigpoOMeTeopoIoriYyHOro NPOrHO3yBaHHA TaKOX
nepenwnun B atnac — BMKOPUCTOBYBANNCA ANA CTBO-
peHHA Be6-060/10HKM aTnacy. Tak, 6arato pobiT rpyH-

TYIOTbCA Ha paHille po3pobrieHnXx NPoeEKTax nNpoTe
CTBOpPEHHA Beb-6a3oBaHOro atnacy 6yno yHikanbHo0
3afauveto. BignosigHo, BUKOpUCTOBYBanaca CBOro pogy
BapiaLlia uboro metoay, abo HOBUIA MeTo ONTUMI3aLlii,
BUKaZeHWIN HKYe. BiH monAras y nowwyKy noTpioHNx
HanpautoBaHb i X iHTerpauii y NpoekKT.

KpynHo-8y3noee 36upaHHsa (6e6-060/10HKU am-
nacy i mooynie Ha Python). OfHVM i3 KOMMOHEHTIB
Be6-6a30BaHOro atnacy € Be6-o6onoHka. OctaHHA —
Le He TifIbKM CalT aTnacy, Ha AKOMY BUKIageHO Noro
onunc, GyHKUiT, 3MicT Towo, a i NporpamHe 3abesne-
YeHHs, fIKe JO3BOJIAE KOPUCTYBATUCA aT/lacOM, PO3-
KpuBaTy NOro 3MiCT, nepernagat Kaptu. Lle okpemui
NPOAYKT, AOCUTb CKNAgHW y CTBOPEHHI. Ha AakicHO
po3pobneHunii pecypc MOXHa BUTPaTUTK 6araTto yacy,
6711M3bKO NiBPOKY. [0TOBHOI0 MPO6G/IEMOIO € HE KOHTEHT
(KOpUCHWI BMICT caliTy), a Came 0ro CTPYKTypa, 6a3o-
BWIN An3aliH Be6-000MOHKN.

BuByatoum fOCBif CTBOPEHHS BeO-CaliTiB KOMMaHiA-
MU, AKi Ha LbOMy CrevLiani3yoTbCa, NepLu 3a Bce cnig
BiA3HAUMTN BUKOPUCTAHHA BAACHNX HanpauoBaHb, —
iXHi calTi iHKoNW NogibHi. TakoX BOHW BUKOPUCTOBY-
0Tb BIAKPWUTI HanpauloBaHHA, HanpuKnag, y Burnagi
wabnoHis gnsa CMS (Content Management System —
Crctem ynpaBniHHA KOHTEHTOM, Ha 3pa3ok WordPress).
Tomy ¢ipma, sika cnewianisyeTbca Ha CTBOPEHHI BeO-
CanTiB, CTBOPIOE iX gocuTb wemako. OgHak Ui cantn
peparyBaTv Ba)Ko, a Y BUNagky BukopmuctaHHAa CMS
260 ppeliMBOpPKiB — GaKTUUYHO HEMOXKIMBO.

Takox cnig Big3HauMTK, Wo ¢axisyi 3i CTBOPEHHA
CalnTiB HaBYalOTbCA Uit Npodecii pokamu, i MatoTb cne-
uianisauito BcepeanHi npodecii.

3apayva 3i cTBOpeHHA Be6-060/10HKM aTnacy npwu-
MiTHa TVM, WO NOTPIOHO 3a KOPOTKWIA TEPMIH (2-3
MicALi) po3pobutn Be6-06010HKY BUCOKOI AKOCTI, Ha
piBHI NPOAYKTiB, CTBOPEHUX daxiBLAMY 3aKOPAOHHUX
YCTaHOB, AKi Hanexatb Ao Ui€l X ranysi. Kpim Toro,
Lie NoTPibHO 3p0obUTK CKMNammn ogHoro daxiBus, KN
NPaKTUYHO HIKONMKM He MpautoBaB Haf Be6-AM3aHOM.
TakoX Uelr NpodyKT NOBUHEH NignAratn CyTTEBOMY
penaryBaHHIo.

BukoHyeTbCA Lie 3aBAaHHA WAAXOM MOEQHAHHA Bid-
KpuTunx $pparmeHTiB po3miTKK i Java-ckpunTis. ABTO-
pom 6yno 3HanaeHo WabnoH OJHOCTOPIHKOBOrO CalTy-
NEHAIHTY i3 YiTKO NPONMCaHNMM CeKLiAMM, BMICT AKNX
nerko peparysatu. ¥ cekuiax 6ynu po3smileHi ¢ppar-
MEHTW Kogy, AKi onybnikoBaHi Ans BiflbHOro JOCTyny,
TaKi AK “Kapyceni” (3006pakeHHA, AKi 3MiHIOIOTb ofHe
opHoro), Google-kapTu, html-dopmu Towo. Ti Komno-
HEHTU, AKMX He BUCTayano, BAANOCA 3HaNTW Ha CTo-
POHHiX pecypcax. BoHV fonoBHWUAW NneHAIHT GpyHKUiO-
HaNbHUMU enemeHTamu. To6TO BUKOHAHO HaNOBHEHHS
CeKUin rotoBMMM GYHKLiOHaNbHMMK 6IoKamu (KOMGi-
Hauiamum HTML, CSS i Java-Script).
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AIK MO>KHa 3pO3yMiTK i3 BULLEBNKNAJEHOrO, BeCb
NPOrpamMmHUI Ko i po3mMiTKa CTBOPIOBANNCA y TEKCTO-
BOMY pefaKkTopi, TOUHile, B HbOMY BMKOHYBanocA
peparyBaHHA i MOEAHAHHA YaCTUH KOAY Ta PO3MITKM.
Taknm ymMHOM 6YNoO OTPUMaHO JOCTYN 4O HU3bKOPIB-
HeBUX GYHKLUIN i HanawTyBaHb. CreuianbHi pegakTo-
py HTML-po3miTku, Ha 3pa3ok DreamViewer, dpeinm-
Bopku (Vue.js) abo CMS He BUKOPUCTOBYBaNNCA.

LLInAaxom noegHaHHA KinbKox Be6-CTOpiHOK Y dpeit-
Max CTBOpIOBasiacs i CTOpiHKa-mMeHto, TO6To 3MicT atna-
cy. BnacHe came meHI0 — Ue ogHa Be6-CTOpiHKa (niBuii
dpeinm), 3a LONOMOrot0 AKOT MOXKHa BigKPUTW NEBHUN
nigpo34in atnacy — Lie ofiHy Be6-CTOPiHKY Y NpaBo-
My ¢perimi. OCTaHHA MICTUTb HAbOPW KapT, a TaKoX
iXHil B'oBep. BepxHill ppenm — ue ronoBHe MeHio
atnacy.

OKpeMy CTOPIHKY AnA KOXKHOro Gpeimy CTBOPUTHY
npocTille, HiXK BCe oapa3sy. Xoua Takuil cnocib BBa-
XatoTb 3acTapinum. MeHio ogHoro ¢pelimy Ja€ 3mo-
ry 3aBaHTaXKyBaTW CTOPIHKM B iHWOMY, BiANOBIAHO,
KOXXHa Beb-CTOpiHKa 36epiraeTbca B €4MHOMY Mpu-
MipHUKY.

KpynHoBy3noBe 36MpaHHA 3acTOCOBaHe AnA CTBO-
peHHsA B'loBepa KapT — cneuiasbHOI Nporpamu Ha
Java-Script, AKa BUKOPUCTOBYETbLCA AK ANA Bigobpa-
MEeHHA MiHiaTiop KapT Ha Be6-CTOpiHLUI, TaK i AnA BrBe-
[EHHA Ha eKpaH OKpeMmoi KapTu no Kniky. OyHKLUioHan
B'loBepa He 0OMeXyeTbCA BifoOpaKeHHAM KapT Ha
eKpaHi, a  JO3BOJIAE BUKOHYBATW HeCKagHi MaHiny-
nAauii 3 HUMK: macwTabyBaTu, po3BepTaTy, MepecyBaT
no eKpaHy.

Cam B'toBep Oyno cknageHo i3 ABOX YacTuH. MNep-
Wa — npu3HayeHa AN1Aa CTBOPEHHA MO3aiku 306pa-
XeHb i3 CNUCKY nocunaHb Ha Galnun KapTt, gpyra —
ONA BUBeAEHHA BMOPAHOro 300paXkeHHA Ha eKpaH,
B OKpPeMOMY [1ia/lorOBOMY BiKHi, @ TaKOX BUKOHaHHSA
MaHinynAuin i3 Ham. Lli yactnHm 6yno noegHaHO Taknm
cnocobom: y panni html i3 mo3aikotro KapT po3milLeHo
nocunaHHa Ha ¢ann Java-Script i3 gpyroto yacTMHO0
B'loBepa.

IpynyeaHHs oOHaKosuX Yu Nodi6HuUxX 3adady. ina
CTBOpeHHA Beb-6a30BaHOro atnacy noTpibHi daxisui
KifIbKOX HecnopigHeHnx cneudianbHocTen. Lle BeKkTop-
Ha (KnacmnuHa) KapTtorpadia, amnsanH, html-sepcTka,
nporpamyBaHHA Ha Python, ArcPy i Java-Script, — ue
3 pi3Hux ¢daxiBuUi a Takok poboTa B reoiHdopmaLin-
HUX cnctemax. Llinkom noriyHo o6’egHaTh, cKaximo,
CTBOPEHHA YCiX KapT B OQ4HY rpyny 3agad, i BAKOHaTu
ii 32 opuH “nigxig”. A TakoX po3pobuTn BCi CKPUNTK
3a ofiHy “pobouy cecilo”. Y noganbluomy B NpoLeci
po60TK 3i CKpUNTaMM NOTPIOGHO Byae 3amiHUTY nuLle
imeHa BuxigHux dannis. Lle go3BonuTb He NepemmKa-
TUCA MiXK CKNagHUMM 3afadvaMu, a, 3aKiHUMBLUW OOHY
rpyny 3agay, nepenT Ao iHLWOI.

HacnpaBgai BUKOPUCTAHHS LbOro MeToay He 06-
MEXYETbCA NULLE Ha PiBHI Npodecii. 36inbwnTn edek-
TUBHICTb MOXHa LUAIAXOM PO3MNoAiny 3ajay Ha onepadii
i rpynyBaHHA OCTaHHiX, AKLO BOHM nofibHi. Hanpuk-
nag, y CTBOPEHHI cepil KapT € onepawis i3 KoHBepTau,ii
reonpocTopoBux faHmx y dopmat Shape. Llinkom npu-
POAHO BMKOHATW BCi TaKi 3afayi 3a oguH nigxig,.

[na 36inbleHHA NPOAYKTUBHOCTI NpaLi BUKOpUC-
TOBYBaBCA pA0 Memo0is, NO8’A3AHUX i3 8UCOKONPOOYK-
MUuBHUM 06/1a0HAHHAM. 30KPEMA, BUKOPUCTOBYBaBCA
KoMmn'toTep i3 TpbOMa MOHiTopamu, Wwob He BUTpa-
yaTu yac i yBary Ha nepemMurKaHHA Mi>K Mporpamamu.
lNporpamoBaHa KnasiaTypa i myiwa [O3BOAWUAN BU-
KOHYBaTV CKNafgHi KOMaHAN OQHUM HaTUCHEHHAM Bif-
MOBIAHOT KHOMKW. [lepeHOCHNI XOPCTKUIM ANCK CITy-
ryeaB gns sepudikadii ¢pannis mixx pisHMMM Komn'to-
Tepamu.

BukopucmaHHsA “¢paliny ckopo4yeH020 MmexHiy-
HO20 NpoeKmy” [03BONAE 3anmcaTm ocobnmMBOCTI
peanisauii NPoeKTy, Wo6 He 3abyTh NPO HUX. TaKoX
MICTUTb BIAOMOCTI MPO BXe peasni3oBaHi i akTyanbHy
3agadi. Lle BaxknuBo, ocKkinbku poboTa Benaca napa-
NefbHO Hapj KiflbkoMa npoekTamu. | ronosHe — cnig
6yno 3anucati BigHOCHO AeTanbHUIA Nepenik 3agay,
AKi we 3anuwunucs. Lle po3sonsano 6e3 BTpaTy Npo-
OYKTUBHOCTI BUOMPATLK 3adaui A BUKOHAHHSA, AKLLO
pob6oTa Haj akTyanbHow 3ynuHanaca. OcobnusicTio
uboro “danny” € BigHOCHO Ginblia geTanisayis y no-
PiBHAHHI i3 3BUYaVHNMM 3anmMcamy, i iXHA CTPYKTYpO-
BaHICTb.

Aemomamu3sayia supobHu4ux npoyecie. Bknio-
Yyae uinun pag “nandxakis’, AKi 4O3BONATb NPUCKO-
pvTK B pa3u BUKOHAHHA MOBTOPIOBAHMX MpoLeciB.
OcTaHHix B ATnaci gosoni 6arato. Atnac “KnimaT i BOgHi
pecypcn’, AK MOXHa NobaunTu, CKnafaeTbca i3 6ara-
TbOX OJJHAKOBUX CTPYKTYPHUX KOMMOHEHTIB (aeTanen).
Hanpuknapg, atnac micTuTb NnoHag 3 TUCAYI KapT, AKi
CXOXi, TaKa »K KiNIbKiCTb MiHiaTIOp KapT, CTBOPEHUX
nepeBakHO i3 iX MOBHOPO3MipHMX palinis. Y Be6-060-
NOHLUi aTnacy € NoHag ABa AecATKM BeO-CTOPIHOK, AKi
BiJPI3HAIOTbCA NMLLE 3arofIOBKOM i BMICTOM KapT; B
yCbOMy iHLIOMY (CTPYKTypa, MeTafaHi) BOHW MOAi6Hi.
CTBOpPEHHA OLHAKOBUX KOMMOHEHTIB MiCTUTb BUPOO-
HUYi Npouecu, AKi NignaraloTb oNTMMi3auii Ta aBTo-
maTm3auii. A came:

» 3a [ONOMOrOK CKPUMTIB Yy pefakTopax pacTpoBol
rpadiky MOXKHa CTBOPIOBATK MiHiaTiOpy KapT na-
KeTHMM YnHoMm. Bca nanka i3 dainamum moxe 6yTun
onpaLboBaHa 3a ofiHy pobouy cecito — 10-20 xs;

» PO3MITKY Be6-CTOPIHOK aTnacy, AKi MicTATb Kap-
TV, MOXHa CTBOPUTU 3a AOMOMOIOK eNeKTPOHHOI
Tabnuui Ha 3pa3ok Excel. [liicHo, ronoBHMiA 610K
PO3MITKM — Lie B'toBep KapT, TOUHille, Tabnuusa mi-
HiaTiop KapT, AKi KNiKOM BigKpnBaloTbCA Y B'IoBepi.
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Cama Tabnuua mMicTUTb ONUC KapTu, NOCUIaHHA

Ha KapTy-MiHiaTiopy i Ha NOBHY Bepcilo KapTu, Ta

enemeHTN opopMEeHHs. AKLO KOXHIN Taki KapTi

BiaBeCTn psaokK B danni Excel, To B neBHi KOMipKu

MOXHa 3aHEeCTU perynapHi 610Kn TekCcTy — ene-

MEHTM PO3MITKK, a B iHWI — MOCWMIAHHA Ha Kap-

T, cKaximo. CnrMcoK nocunaHb Ha KapTy MOXKHa

oTpumaTK i3 pannoBoro meHemxepa (nporpammu)

Ha 3pa3ok Total Commander. Lli nocunaHHA MoXKHa

BCTaBWTW CMCKOM Y palin, i Togi KapTu BigKpuBaTu-

MYTbCA Yy TOMY K MOPAAKY, B AKOMY BOHM PO3MiLLeHi

B nankax. B Hawomy Bunagky BOHU pPO3MICTATbCA

B andasiTHOMYy nopagKy. CKoniloBaBLWN OTPUMaHI

paaku 3 danny Excel y ¢ann HTML y TekctoBomy

pefakTopi, MOXHa CTBOPUTU Mai»Ke rotoBy BeO-

CTOPiHKY 3 KapTamu;

» CTBOPEHHA Cepili KapT, BUKTAafieHe BULLE MO TEKCTY,
TaKOX BXOAUTb A0 LibOro NyHKTY;

» nigrotoBKa i nonepeHe onpawuoBaHHA JaHUX Me-
penbayvae, 30kpema, obuncrieHHa cym. Lle ctah-
LApTHI YHKUIT eNeKTPOHHUX Tabnuub.

Bci ui meTogm onTmmisaLii He 06MeXyTbCA nepe-
paxoBaHMMW BULUE; OCTaHHI HaBedeHi wBuawe ana
O3HaAMOMJIEHHS, HiX 418 MOAAHHA BUYEPHOro nepeni-
Ky. Jlnwe gocsig i NoCTinHMM Nnowyk onTumisadii 3agay
NPVBOANTb A0 WBUAKOIO iIX BUKOHAHHSA.

Anroput™ “noKpoKoeo20 npocy8aHHs1 3 nonepeo-
HiM 8U3Ha4YeHUM pe3ysbmamom” 3acTOCOBYBaBCA
ONA BUPILIEHHA CKNAgHWX 3aay i3 HerapaHTOBaHUM
pe3ynbTaToM, Hanpuknag, po3pobneHHs ABTomaTunu-
HoI KapTorpagiuHoi cuctemn. OCTaHHA BUKOPUCTOBY-
BanacA AnA CTBOpeHHA cepit KapT. CyTb npobnemu y
TOMY, WO PO3PObNEHHA CKNagHOI 3agadi Henpodinb-
HUM daxiBuem (HenpodecioHanom) YacTo Bpaatoue
HenpoayKTMBHe abo HeycniwHe Yyepe3 BUMHUKHEHHSA
npo6sem (K NpaBuno, KifbKox), AKi He BAanocs Bu-
piwnTn. BoHn Bigomi dbaxiBueBi i3 unmanum goceigom
po60oTw, ane He onucaHi y BiaNoBiaHil nitepaTypi. Ta i
yci nofibHi BMNagKM HEMOXKIMBO ONMCATW.

CyTb npobnemu y Tomy, WO anroput™ i Henpo-
¢dinbHOro daxiBua Haragye MeToauKy “BuigaHHA OipoK
y cnpi’, TO6TO BUpilLeHHA Npobnem, AKi MOXXHa BUPI-
WnTK. Y pe3ynbTaTi 3anmwatoTbCa HeBUpPILWeHi CKNagHi
NUTaHHA, BXXe HeJoCTYNHI aAnA daxisua. Bce e yepes
HeBipHY MeTOAUKY BMKOHaHHA poboTu, AKa Ha no-
YaTKy BXKe MiCTMNa NOTEeHUiINHO He BUPiLLyBaHi 3agaui.
OpHak HedaxiBelb Y Uil ranysi He 3HaE Npo Le.

binbLw fockoHanot € meToanKa “MOKPOKOBOrO NpPo-

CyBaHHA 3 nonepeaHiM BU3HAYeHUM pe3ynbTaTom”.

Ii cyTb MOXHa onmcaTy Ak “HeBeNMKi KPOKW Y HanpAaMKy

Ao meTn”. To6To anropuTm NonAra€e y BUAiINEHHI 3aB-

[JaHHA, AKe MOXHa BMKOHATN HAaABHUMW YMIHHAMU i

3acobamu. lMicns Moro BUPILIEHHA HaMIYa€ETbCA Hac-

TynHe. Y BUNagKy CKNagHoLWiB, AKi He BAAETbCA NO-

Jonatu, po3pobsETbCA HOBMIA NaHLI0XKOK abo HOBa
mMeToauka. lNepesaroto Takoro nigxogy € BiACYTHICTb
BTPAT Yacy Ha BUPILLEHHA NPOMIXHMX 3aBAaHb, AKi
NoTiM He 3HaNayTb CBOro 3aCTOCYBaHHA.

MipamioaneHuii anzopumm peanisayii npoekmy
[lI03BOJIAAE CTBOPUTU HEBENMKMIA 32 06’'€EMOM pPo6OTH,
ane npauolUmnin pesynbTaT, Wo nepenbayace Mox-
N1Be MoAasblie AOOCHALLEHHSA | PO3WNPEHHA GYHK-
uioHany. To6To moBa e Npo 3abe3neyeHHA MOXI-
BOCTi MaclWTabyBaHHA CUCTEMU, KON YCMILIHO npa-
LIOI0UMNN NPOTOTMMN PO3LLMPIOETHCA A0 iT MOBHOLHHOT
Bepcii. Hanpuknaa, Be6-cTopiHKK, 3pobneHi i3 noea-
HaHHAM TexHonorin HTML, CSS i JavaScript, MmoXHa
ZornpauboByBaTH i3 MiHIManbHUMM HaBUYKaMK Beb-
AN3anHy, pPiBHO AK | 4OOCHALLyBaTN FOTOBUMU Benu-
KUMU GYHKLIOHaNbHUMM 61oKamu. Y TON e Yac pagu-
KanbHO BAOCKOHanuTu WwabnoH Ha WordPress gosoni
CKMafiHO — A/1A UbOro NoTpibHO Jobpe po3ymiTCA Ha
moBi PHP. Takum unHom, npocToTa peanisauii 3agavi y
NO€EAHAHHI 3 MPABUSIbHUM BUOOPOM MOAeNi BUpiLleH-
HA 3adaui 3abe3neuye rHyyKicTb | BYUacHe 3aKiHYeHHsA
Ta 34a4y NPOEKTY.

CyTb nipamiganbHOro anroputMy AOCUTb Cneum-
¢diuHa. [ificHO, NPOEKT NPOAYKTY MOXKHA CKNacTy TakK,
wob Lel npoayKT nepenbdayaB MOXKNMBICTb OO BAOC-
KOHaneHHsA. | peanizoByBaTy MOro 3a NPOEKTOM —
BMKOHATV nepLu 3a BCce dyHAaMeHTanbHi 610Ky, a no-
TiMm gpyropsagHi. To6To peanizoByBaTV MOKPOKOBO.
B Ton Xe vac nipamiganbHUM anropuTmM NpuUsHave-
HUI ONA NOKPaLLeHHA AKOCTI BMKOHAHHA 3aJaui, Bxe
CNPOEKTOBAHOI 3a3faneriab, HaNnpuknag KepiBHMKOM
a60 3aMOBHMKOM. [POEKT AiNCHO NPOCTIiLIe BUKOHATA
NiHINHO, NOEeTanHo, B TOM »e Yac BUAINEHHA BAXKINBUX
eTaniB JO3BOJIAE CTBOPUTU MPaLoYMiA NPOTOTUM, BU-
KOHAaTU KOpeKLito, a BXe MoTiM A0OCHaLlyBaTu NOro.
TakoX iCHy€ iMOBIpHICTb Henpavye3gaTHOCTI peanisauii
NPOEKTY, TOMY MipamiganbHUA anropuTm LO3BONAE
WwBMaLe BUABUTU MOMUJSIKY.

Bci Ui meTogm cTaloTb JOCTYNHUMM, TOYHILLE, PO3-
pO6EeHHA TakKX METOAIB CTA€E MOXKJIVIBUM i3 8UKOpPUC-
MAHHAM KO2HIimueHoi hiamgopmu mpembo20 no-
KoJliHHA. KOrHiTVBHa nnatdopma — ue Habip npasun,
AKi ONUCYI0Tb METOAN OTPUMAHHS, 3anam’ATOBYBaHHA,
y3arasibHeHHA Yy BUrMAfQI JOCBiQY Ta BUKOPUCTAHHA
3HaHb, YMiHb i HaBUYOK. OHUM i3 NpPU3HAYeHb KOr-
HiTUBHOI NnaTdopmu € 3abe3neyeHHA MOXKIMUBOCTI
CYMiLLeHHA KinbKoX pi3HOpiaHUX npodecin, AKi Ha-
nexaTb A0 KiNbKOX HanpAMKiB. B paHomy Bunagky
rpadiuHoro i Be6-gur3ariHy, KapTtorpadii, nporpamy-
BaHHA Ha java-script, Python i ArcPy. A Takox onTumi-
3auii BUpOOHMLTBa Ta YNpPaBfiHHA MNPOEKTaMu. AKLLO
KOPOTKO, Lie peani3yeTbCaA WAAXOM BiJOKpEeMSeHHA
NPodecCiNnHNX 3HaHb, yMiHb, HABUYOK Bifi YHiIiKOBaHNX
(nowyk iHdbopmaLuii, TBOpYICTb, yMiHHA BMpPiWyBaTh
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3ajauvy), iHCTpyMeHTanbHMX (yMiHHA HaBYyaTuCA, BU-
KOPUCTOBYBaTW 3HaHHA, 0COBMMNBO 3 iHWKMX cdep) Ta
ynpasnawumx (byHaameHTanbHKX, Ha 3pa3oK BlacHe
CUCTEMU PO3MOAINY HA 3HAHHA, YMIHHA, HABUYKW, i TX
NpPU3HaYeHHs, BfacHe “aapo” KOrHITMBHOI nnatdopmu).
[HCTpyMeHTanbHi MeToau, AKi BXOAATb Y “KomnneKkTt”
KOTHiTMBHOI NnaTdopmMu, 103BONAIOTb pO3pobnioBaTh
Taki MeToam onTumi3adlii.

BNCHOBKU

Mig yac cTBopeHHaA atnacy 6yna BMKOpUCTaHa Npo-
rpecuBHa MeTOAMKa, AKa BKOYana MeToan onTuMmi-
3auii aTnacHoro kapTorpadyBaHHA 3 BUKOPUCTaHHAM
cneuianbHUX KoHirypadin obnagHaHHA (TPbOX MO-
HITOpPIB, NPOrpamMoBaHOI MULWi, KNasiaTypu), CKpun-
TiB A4NA NporpamHoro 3abesneyeHHA (pacTpoBOro
pelaKkTopa, eNeKTpoHHOI Tabnuui), nporpaMmyBaHHA
(cTBOpPEHHA aBTOMATUYHOT KapTorpadiuHoi cnctemn),
OpraHisauiH1UX NigxoAiB i ynpaBniHHA NPOEKTaMU
(yHidikauii, KpynHo-By310BOro 36MpaHHsA, nipamiganb-
HOro anroputmy, Gpaliny CKOPOUYEHOro NPOEKTY) Ta
iHCTPYMEHTaNbHUX TEXHONOTIN (BUKOPUCTAHHA KOTHi-
TUBHOI Nnatpopmn)

Yci Ui meTofm Ta CyTTEBA MOAEPHi3aLia meToau-
K1 CTBOPEHHA KapT 3a A4OMOMOrol ONMCaHuX Bulle
NPUAOMIB | TEXHONOTIN AO3BONNAN 3MEHLWNUTA 06'eEM
po6iT i3 OpiEHTOBHO 7-8 TWUCAY NOANHO-TOAUH [0
nopsaky 1,5-2 Tncay. OpieHTOBHO Ha PO3PO6SIEHHS
Be6-060/10HKM Oyno BuTpayeHo 300-400 roauH, Ha
CTBOPEHHA Cepill KapT — npurbansHo 500.

[lo ocTaHHbOrO NpoLecy BXoAATb K PO3POO6IIeHHA
CKpuNTiB, KapTorpagiuHoi ocHoBu anA lNC, nigrotoBka
JaHMX Ana KapTorpadyBaHHA (MPOMIXHI pO3paxyHKHM),
Ta i NPOMIXKHUX JaHWX | BAKOHAHHA CKpunTiB. BepcTka

BCiX y»>Ke roTOBUX KOMMOHEHTIB Y EANHNIN CalT TeX 3a-
nHana nopagy 300 roguH.

Bci nepepaxoBaHi meToan MOXHa MOLINMUTU Ha
MEeTOAM NMPOEKTYBaHHA (NPOAYKTY, anropuTmy) i Ha
meToaun peanisauii (NpoekTy). [Jo ocTaHHIX HanexaTtb
cneuianbHe obnagHaHHA, NipaMiganbHUN anropuTM,
NOKPOKOBE NMPOCYBaHHA, CKPUNTW ANA Nporpam, as-
TOMaTU4YHa KapTorpadiyHa cuctema Ta iHWwi. Metoam
NPOEKTYBAHHA — Lie BlaCHe PO3PO6SIeHHA KOHLUen-
Uil npopyKTy i noro mogudikauia y BignosigHocTi fo
HaABHUX TEXHONOTIN, HanpuKknag, cepinHoro KapTo-
rpadyBaHHsA, yHibiKaLia KapT Ta gedAki iHLwi.

[3 BUKNageHoro matepiany, — no cammx MeTogax,
MU MOXKEeMO NO6GaYNTU HaCKINbKM CKNagHUM € pO3-
po6neHHA NPaBUbHOT METOAUKM BUIOTOBJIEHHSA NPO-
LyKTY. [InA KnacMyHoOro atnacHoro kaptorpadyBaHHsA
XapaKTePHOI € TPYAOMICTKICTb, Y TOW »Ke Yac CyyacHi
nigxoAn 3HaYHO CKOPOUYIOTb YacC Ha BUTOTOBJIEHHA
Taknx GyHOaMeHTanbHUX TBOPIB. YCi Ui meToau € pe-
3ynbTaTamu poboTr OAHOTO i3 “dyHKLiOHanbHKX 6n0-
KiB", AAKi B CBOIO Yepry BXoAATb A0 CKnagy CynepKoMm-
neTeHuii “AKicTb i NnpogyKTUBHICTL Npaui”. Lleit 6nok
“OpraHi3auia BUpoOHMLTBA | MPOEKTYBAHHA METOANKN"
LOMOBHIOETLCA, HANPUKNAA, iHW1M 610KOM, AKNIA Bill-
MoBifa€ BnacHe 3a NPOAYKTMBHE BUKOHAHHA poboTH, a
TaKOX iHWMMW CTPYKTYPHUMMU B6nokamu. A cam meTof
ONTMMI3aUil KOHKPETHO AJS1A aTnacy peanisyeTbca ba-
30BOI0 OANHMLIEIO CyrnepKoMneTeHL;l.

Hocnig»eHHA BUKOHaHO B YKpaiHCbKOMY rigpo-
meTeoponoriyHomy iHcTuTyTi ACHC YKpainn ta HAH
YkpaiHu B pamkax HOP N° 10/21 “Po3pobneHHA Ta
BUAAHHA eNeKTPOHHOro atnacy “Knimar i BogHi pe-
cypcu YkpaiHun”. Homep gep»kaBHoOI peecTtpauii: 0121
U110241.
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OPTIMIZATION METHODS

FOR THE CREATION OF WEB-BASED ATLAS
“CLIMATE AND WATER RESOURCES

OF UKRAINE"

The purpose of this study is to summarize methods for opti-
mizing the process of creating a web-based atlas “Climate
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and Water Resources of Ukraine” The methods of optimizing
the creation of the atlas web shell, the maps themselves, the
drafting of the atlas and its implementation are considered.
The literature review considers the peculiarities of creating fun-
damental cartographic works, the time spent on it, and shows
the importance of using methods to optimize the production of
cartographic products. The experience of atlas mapping of spe-
cialists involved in the creation of the atlas is also considered.
The essence of serial mapping using an automatic mapping
system, large-node assembly (web-based atlas shell), pyrami-
dal project development algorithm, reduction of the number
of production processes, method of map unification, group-
ing of the same or similar tasks, use of a “shortened technical
project file’; automation of production processes, step-by-step
progress with a predefined result are described in detail. As a re-

sult of using these methods, the time spent on the development
of the atlas was reduced from 7 thousand working hours to
1.5 thousand. The development of the atlas was completed
in 2023 and published here: https://maps.uhmi.org.ua. It is
concluded that these optimization methods constitute a su-
percompetence responsible for the quality and productivity of
labor. The atlas contains more than 5,000 maps, most of which
were made using the developed methodology. These maps
show the average, maximum, and minimum air temperature
for the month, precipitation, climate temperature norm, climate
change forecast, cold waves, heat waves and sudden changes
in air temperature, and many other indicators.

Keywords: atlas, web, methodology, mapping, climate, water
resources, automation, optimization.
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