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3ACOBHY 3BUPAHHSA TA BI3YAII3ALIl EHEPTETUYHUX JIAHUX JIJI1 CACTEMU
YIIPABJ/IIHHA EHEPTOE®EKTUBHICTIO EKOHOMIKH PETIOHY

[Tokazano, 110 MiABUINEHHS €HEproedeKTMBHOCTI €KOHOMIKM perioHy 3a0e3MedyeThesl IUITXOM BHKOPUCTaHHS iH(pOpMa-
LifHO-aHAITUYHUX 3ac00iB MIATPUMKM YIPaBIiHHS CHEProe()eKTUBHICTIO, SIKi TPYHTYIOThCS Ha IHTENEKTyalbHHUX iH(opMma-
nitinnx, Web Ta TejekoMyHikamiiHUX TexHoIorisX. Ha mincTaBi MpUHIMITIB MOYJIEHOCTI, BiIKPUTOCTI, CYMICHOCTI Ta BUKOPHC-
TaHHS KOMILJIEKCY 0a30BUX MPOECKTHUX PillIeHb PO3POOIICHO apXiTeKTypy iH(OpMaIlitHO-aHATITHYHOT CUCTEMH YIIPaBIIiHHS €HEp-
roedexruHicTiO (IACYE) exoHOMIKH perioHy, sika 3a0e3mneuye 30MpaHHs, ONpaIfOBaHHs Ta Bi3yali3allito eHEPreTUUHUX JTaHUX,
MOJICNIFOBaHHSI, TIPOTHO3YBAHHSI MPOIIECIB YIIPABIiHHS €HEProe()EeKTUBHICTIO Ta MiATPUMKY MPUMHSATTS YIPABIiHCHKUX PillleHb,
COPSIMOBAHUX HA MiJABHIICHHS €HEProe()eKTUBHOCTI €KOHOMIKM perioHy. 3abe3redeHo CTBOPEHHs €IMHOTO iH(pOpMAIiitHOTo
MPOCTOPY 3 JOCTOBIPHOIO, MOBHOK Ta ONEPATHBHOIO iHPOPMAILIi€t0, KA BUKOPUCTOBYEThCS ISl TeHepallii eh)eKTUBHUX ympaB-
THCBHKMX pileHs. Po3po6iieHo 3 BUKOpUCTaHHIM KOHIEMIIT Mepexi [HTepHeT peueii 3aco6m 30MpaHHs TaHUX, OCHOBOIO SIKHX €
MIPOCTOPOBO PO3MOJIiIEHI MaorabapuTHi iHTENEeKTyalbHi CeHCOPH, sIKi 3B'I3aHi 31 CXOBUIIEM JIaHUX y XMapHOMY cepBepi. [Toka-
3aHO, 110 PO3POOJICHHS KOMITOHEHT reoindopMartiitnol cucremu st IACYE ekoHOMiKM perioHy JOIIBHO 3/iMCHIOBATH 3 BUKO-
pHCTaHHSIM XMapHOTo cepsicy nokymenTiB Google Cloud Ta cnenianizoBanoro Google Maps API, 1o 3a6e3neunTs oneparuBHe
CTBOPEHHS HEOOXiIHMX KOMIOHEHT, 1X Moaudikailito Ta HapouryBaHHs iHpopMaliiHIX MOKIUBOCTei. OOTrpyHTOBAHO, IO J10-
JIATKOBE 3aly4eHHsI 3ac00iB MporpamyBaHHsl, 30kpeMa MoBH JavaScript 3 Bukopuctanusm Google Maps API, 3a0e3neuye Mox-
nuBicTh po3poOku reoindopmariiiinoi cucremu anst IACYE ekoHOMikM perioHy 3 ypaxyBaHHSM J0JAaTKOBUX CHENM(iYHUX BU-
MOT KOPHCTYBa4a CUCTEMHU Y MailOyTHROMY. 3alpOTNIOHOBAHO 3ac00M MiATPUMKU MPUMHATTS yrpaBiaiHcbkuX pimens IACYE exo-
HOMIKH PETiOHY Opi€EHTYBATH Ha BUKOPHUCTAHHS 0a3 i CXOBHII JIAHWX, CIICIia/li30BaHUX 3arajibHOJAOCTYITHUX 3aC00iB CTBOPEHHS
I'IC nns Bizyamizanii Ta aHamisy JaHMX PO €HEProCIOKMBAHHS Ta €HEproe)eKTHBHICTH, IO 3a0e3MeUUTh OOTPYHTOBAHICTD i
OTIEPATHBHICTh T'eHepallil yrpaBiiHChKUX pilens. [lokazano, mo Bizyanizallis eHepreTHYHUX JaHuX i pe3ynbTaTiB 00poOIeHHSs y
MaKCUMAaJIbHO CHPUMHSTIMBOMY JUISl JTIOJMHK BHUTJISUI 3 TOYHOIO MPUB'S3KOI0 /10 MiCIb PO3TallyBaHHs 00'€KTiB yIpaBIiHHS 3a-
Oesneuye epeKTUBHY MiATPUMKY MPUAHSTTS YIPABIiHCHKUX PillleHb.

Knwouogi cnosa: 30MpaHHs; onpailoBaHHs Ta Bi3yanii3allis JaHUX eHeproe)eKTUBHOCTI; MiATPUMKA MPUNAHSITTS yIPaBIiHCh-
KHX PillIeHb; KOHILIETIisl Mepexi [HTepHeT peueii; 3acobu reoindopmaliiitHoi cuctemu.

® 30upaHHs Ta 30epiraHHs eHepPreTUUHUX JaHUX MiANPUEMCTB
TPAHCIOPTY, MPOMHCIIOBOCTI Ta IKUTIOBO-KOMYHAIBHOTO
rOCTOIAPCTBA PETiOHY B PEXKHMI PeallbHOTO Yacy;

Bctyn

Haﬂl/IBHO—QHepFeTI/I‘{HI/Iﬁ KOMIIJIEKC € OJHUMM 3 OCHOB-

HUX ()yHOAMEHTIB COLialbHO-€eKOHOMIYHOTO PO3BHUTKY YK-
painu Ta ii perioHiB. 3pocTaHHs e(pEeKTUBHOCTI BUKOPHC-
TaHHS MMAJMBHO-EHEPTETUIHNX PECYpCiB MiABHIIY€E pPiBEHb
coLiaTbHO-eKOHOMIYHOTO PO3BUTKY KpaiHHW Ta perioHy [1],
[24]. TligBuimeHHs eHeproe(eKTUBHOCTI €KOHOMIKHM peri-
OHy 3a0e3MevyeTbCsl IUITXOM BHKOPUCTaHHSA iH(pOpMa-
LiffHO-aHaJTITHYHUX 3ac00iB MiATPUMKH YTpaBIiHHS €Hep-
roe()eKTUBHICTIO, SKi IPYHTYIOTbCA HA IHTEJIEKTyalbHUX iH-
¢dopmariiinux, Web Ta TeJleKOMYHiKalifHIX TEXHOIOTisIX
[13], [22]. 3 BuKOpHUCTAaHHSIM 3a3HAYEHUX TEXHOJOTil Mpo-
MOHYIOTh CTBOPUTU iH(OPMaLifHO-aHATITUYHY CHUCTEMY
ynpasiinHs eHeproepextuBHicTio (IACVE) ekoHOMiKkU pe-
rioHy, sika MOBMHHA 3a0e3MeuyBaTy 30MpaHHs, ONpalfoBaH-
HS Ta Bi3yaji3alilo eHepreTWYHUX MaHWX, MOJEITFOBaHHS,
MPOTHO3YBaHHs TPOLECIB YIPaBIiHHS eHeproedeKkTHBHic-
TIO i, SIK pe3yJbTaT, MiATPUMKY YNPaBIiHCHKUX pillleHb,
CIpSIMOBaHMX Ha Mi/BUIIEHHS eHeproe()eKTUBHOCTI eKOHO-
Miku periony [4], [19], [23]. Ilin yac ynpaBniHHS eHepro-
e(PeKTUBHICTIO EKOHOMIKM 00JIacTi MOTPIOHO BUKOPUCTOBY-
BaTH iHTerpauilo iH(popMaLiiiHUX pecypciB MiAIPUEMCTB
TPAHCMOPTY, MPOMUCIOBOCTI Ta JKUTIOBO-KOMYHAJILHOTO
rocriogapcTsa periony [2], [5], [10]. OcHOBHUMU 3aBAaHHS-
Mmu, gki Bupimyotses [ACYE periony, €:

® OMpalfOBaHHs Ta Bi3yallizallis eHepreTUHYHUX TaHUX;

® iHdopmaLiiiHa B3aeMOis 3 MiANPHUEMCTBAMHU PETiOHY;

® MIBHIKMIT JOCTYTI 10 €HePreTHYHHUX JAaHUX MiINPUEMCTB pe-
riOHY;

® aHaNli3 UHAMIKM Ta CTPYKTYPU EHEpProcroXMBaHHS Iill-
MPUEMCTB | perioHy;

® aHaJli3 qUHAMIKK 3MiHU eHeproedeKTUBHOCTI MiANPUEMCTB i
periony;

® MOJIE/IIOBaHHs Ta MPOrHO3YBaHHS €Heproe)eKTUBHOCTI Mijl-
MPUEMCTB | EKOHOMIKHU PErioHy;

® OnepaTUBHUI KOHTPOJIb €HEProCIOKHBAHHS;

® onepaTUBHE BUABIICHHS BTPAT €HEPrOHOCITB;

® MiATPUMKA NPUHAHATTS YNPaBIiHCHKUX PillieHb 3 MiJBUILEH-

Hsl eHeproeeKTUBHOCTI.

BaJMBUM iHCTPYMEHTOM 3HAYHOTO MiIBUIICHHS eHep-
roe()eKTUBHOCTI €KOHOMiKM OyIb-sIKOTO perioHy € BHKO-
puctanus cuctemu IACVYE, sika opieHTOBaHa Ha #ioro pos-
Butok [11], [15], [21]. [TizBuiieHHs eHeproedeKTUBHOCTI
€KOHOMIKH perioHy € KOMIUIEKCHOIO MPOoOIeMOt0, BUpPillIeH-
HS sIKOT nepenOavae 30aaHcOBaHe i OIIAINBE CIIOKUBAH-
HSl @HepreTHYHHUX pecypciB, a Takoxk (opMyBaHHS Ta peai-
3aliio ynpaeiiHChKUX piieHs [ 18], [25].
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3 orsAay Ha Lie 0COOMMBOT aKTyalbHOCTI HaOyBae NPoo-
JeMa TiJBHULICHHsSI eHeproe()eKTMBHOCTI €KOHOMIKH peri-
OHy LUIIXOM PO3pOOJIEHHsSI Ta BUKOPHMCTAHHS 3aco0iB iH-
(hopmariiiHo-aHaNITHUHOI MIATPUMKN YTIpPaBIiHHSA €HEepro-
edexTuBHICTIO periony [16], [21].

AHaJli3 OCTaHHIX A0CJiMKeHb Ta myOJikauiii. 3a oc-
TaHHI POKM 3/iliCHEHO 0OaraTo JOCHi[KeHb Ta MyOJiKallii,
AKi CTOCYIOTBCSI MUTaHb LIOAO PO3POOJIEHHA Ta BUKOPHC-
TaHHS 3aco0iB iH(OopMaIiifHO-aHATITHYHOI MiATPUMKH YTI-
paBIiHHS eHeproe(eKTUBHICTIO perioHy. Po3risHemMo Haii-
BYJIUBIMI 3 WX MyOJTiKariit.

V¥ pobotax [17], [6], [20], [18] mpoaHani3oBaHO MpPHH-
munu nodynoBu Ta apxitektypy IACVYE, ocHoBHUMHE 3
SKUX € MOAYJbHICTh MOOYAOBH, 3MIHHUIA CKJIall 00 qHaH-
Hs, BIIKPUTICTB i cyMicHICTB. Hemoikom icHyroumx iH(Op-
MalliifHO-aHAITHIHUX CHUCTEM € HEeMOBHOTA aBTOMAaTH3aLlil
MpOLIECiB YMPaBIiHH, SKi MepeadadaroTh 30MpaHHs Ta Ofl-
palfoBaHHS TaHHX.

VY pobotax [17], [18], [25] nmpoaHarizoBaHO 3aco0u 301-
panns eHepretnunux ganux y IACVE periony. [TokasaHno,
10 OCHOBHMMH BHUMOTaMHU, SIKi BUCYBAIOTh 10 3ac00iB 301-
paHHs, € HAOMIKeHHS 1X 0 JaBayiB, BUKOHABUMX MEXaHi3-
MiB i JTIYMJIBHUKIB 00JIiKy €HEeproCTOKMBAaHHS, a TAKOXK 3a-
Oe3MeYeHHsT TEXHIKO-€KOHOMIYHIUX 00OMeXeHb. Hemomkom
TaKWX 3aC00iB € BiICYTHICTh CTJIKYBaTHUCS OJIWH 3 OJHUM 3
BHUKOPHUCTaHHSIM O€3/pOTOBHMX 3aco0iB 3B'SI3Ky, 110 HE 3a-
Oe3reuye 1X B3a€EMOIIT.

Pi3HOMaHITHI 3a1a4i Bizyasizalii JOKJIaJIHO PO3TJITHYTO
B myOmikauisx [8], [12], [10], [17], [20], [25]. 3 ananizy
UX TyOJTiKkaliii BUIIIMBAE, IO 31e0iTbIIOro 3i0paHi eHep-
TeTUYHI JaHi MOJAIOTHCS Y BUMIIAAL TaOIUIb, SIKi BUKOPHUC-
TOBYIOTBCS JUIsl MOAAIBLIOTO OMpaltoBaHHA. Henosikom Ta-
KHX 3aco0iB Bi3yarizallii € Te, 10 BOHU HE BiATBOPIOIOTH Y
MaKCUMAJIbHO CIIPUNAHATIUBOMY JUTS JIFOJWMHA BUTIISAL 3i0-
paHi maHi Ta pe3ynabTaTH iX OMpAIFOBAHHA, AKi JOLLUIHLHO
nogaBaTH y BUTIALI rpadikiB, miarpam, KapTtorpadiuHux
JMAaHUX 3 TOYHOIO TPUB'SI3KOI0 0 MICIhb PO3TALTyBaHHS
00'ekTiB ynpasninnag [3], [24].

3 TIpOBENEHOTO aHaJli3y BUIUIMBAE, IO JUIS TiATPUMKH
NPUIHATTA e(DeKTUBHUX YTPaBIiHCHKUX pillleHb, HEOOXin-
HO pO3poOuTH cucTeMy, ska 3a0e3medyBaiia O 30MpaHHS,
OTIpaLFOBaHHS Ta Bi3yallizallifo eHepreTHYHUX JaHWX 1 pe-
3yJNbTaTiB 1X OOpOOJIEHHS y MaKCUMaJbHO MPUHHATHOMY
BUIJISLL 1u1st o quHy [5], [9].

Mema pobomu — po3pobiaeHHs 3ac00iB 30MpaHHs Ta Bi-
3yanizauii eHepreTHYHUX OaHWX IJIS CUCTEMHU YIpaBJIiHHA
eHeproe(peKTUBHICTIO perioHy. [[nd HOCSATHEHHA MeTH He-
00XiTHO BUPILIUTHU TaKi OCHOBHI 3a80AHHSL:

® pO3pOOUTH apXiTeKTypy iHpOpMalifHO-aHATITUUHOT cucTe-
MU YIpaBliHHS eHeproe()eKTUBHICTIO EKOHOMIKH PEerioHy;

® rpoaHaizyBaTu Ta BUOpaTH 3acobu s Bizyanizauii eHep-
FCTUYHUX NAHUX,

® po3poOUTH 3acO0M BizyastizaLlii MPOCTOPOBUX EHEPreTUUHHX
IaHUX.

Buk/j1ajeHHsI OCHOBHOT'O MaTepiale

1. ApxiTekTypa indopmauiliHo-aHATITUYHOT CHCTEeMHU
YHpaB/liHHA eHeproe(eKTUBHICTI0O €KOHOMIKH perioHy.
Pozpobnenns IACVYE perioHy mpomnoHyrOTh 3[iHiCHIOBATH
Ha TifcTaBi KOMIIOHEHTHO-OPIEHTOBAHOT TEXHOJIOTIT Ta iH-
TErpoBaHOrO MiAXOMAY, SIKU OXOIUIOE METOAM Ta 3acodu
aHAIITUYHOTO OOPOOJICHHS AaHUX, MOJEIIOBAHHS, MPOTHO-
3yBaHHA Ta NPUIHATTA pilleHb. OCHOBHUMHU 3aBAAHHAMH

IACVYE perioHy € 30upaHHs, aHaJiTUUHE Ta {HTEJNEKTyallb-
HE OMNpalfoBaHHA €HEepreTMYHMX OaHUX, Bi3yasizauis pe-
3yJIbTATIB ONpPALFOBAHHA Ta MiATPUMKA MPUHHATTS YMpas-
niHceKkuX pimens. Pozpobnenns IACYE periony 6a3yerscs
Ha {HTerpoBaHMX 3aco0ax 30MpaHHSA JaHWX, HA CXOBHIIAX i
0azax maHWX, TeleKOMYHiKamiitaux i Web-texnomorisx. Ta-
Ka cucTeMa MOBUHHA 3abe3redyBaTu 30MpaHHs, apXiBallito
Ta TIOMIEPEIHIO OLIHKY MaHWX; iHTeTPalil0 Pi3sHOMaHITHUX
JIaHUX 3a TOTTOMOTOI0 0a3 i CXOBHII JaHHUX, AOCTYII J0 SKHUX
3niticHIOETBCS 3acobamy Web-TeXHouoriit; onepaTuBHY Ta
iHTeNeKTyabHe 00po0IeHHs TaHNX, MOJIETIOBAHHS Ta MPO-
THO3YBaHHSI eHeproe()eKTHBHOCTI €KOHOMIKHM perioHy; Bi-
3yalti3allilo eHepreTHYHUX JaHWUX i pe3ylbTaTiB 00poOiIeH-
HA y BUDIANI TpadikiB i miarpam. Po3pobnenHs cuctemu
IACVE periony motpiOHO 37ificHIOBaTH 3a TaKHUMU TIPHH-
LUMaMK:

® MO/YJIBbHOCTI, KM mepeadayae po3poOKy KOMIOHEHT Yy

BUMIIAAI (DYHKLIOHAJBHO 3aBEpLIEHUX MOJIYJIiB, IO MarOThb
BUXiJl HA CTaHIAPTHUIT iHTepdeiic;

® BiKPUTOCTI Ta CyMiCHOCTI;

® BUKOPHUCTAHHSA KOMILICKCY 0a30BHX MPOCKTHUX pi[HeHB.

Apxitektypy IACVYE perioHy HaBeneno Ha puc. 1, me
TCP/IP — ctek mpotokony obminy, ETL (anrn. Extract,
Transform and Load) — BulimaHHA, IEPETBOPEHHS Ta 3aBaH-
taxkeHHs1, OLAP (aurn. Online Analytical Processing) — iH-
TepaKTUBHA aHANITHYHA 00poOKka, IAJ] — iHTeneKkTya pbHUN
aHaJi3 JaHuX.

OcHoBHUME KommioHeHTaMu IACVYE periony € iHdop-
MallifiHa Ta aHaJiTHIHA TigacucTeMu. [HpopmamiiiHa Imia-
cucTeMa 3a0e3rneuye 30MpaHHS CSHePreTUUHUX IMaHWX, SKi
CTMOXKMBAIOTHCSI TPAHCTIOPTOM, MTPOMHUCIIOBICTIO 1 KHTIOBO-
KOMYHaJIbHUM TOCIOJapCTBOM perioHy. TexXHi4HOI OCHO-
BorO iH(opMmartiitHoi mincucremu IACYE perioHy e 6e3mpo-
BiTHI CEHCOpPHI Mepexi, AKi 3a0e3nmeuyroTh 30upaHHs eHep-
TeTUYHMX JAHKUX. 3arajioM 0e3/poToBa CEHCOpHA Mepexa —
LI PO3MOJIiTIeHa CUCTEeMA, SIKa CKIIAJAa€ThCs 3 MaJIoradapur-
HUX IHTENEeKTyalbHUX CEHCOPHUX MPUCTPOTB, Ki 3B'13aHi 3i
CXOBMIIEM JAaHUX Y XMapHOMY cepBepi. OCHOBHUMH KOM-
TIOHEHTaMH CEHCOPHHUX MEpeX € MPOCTOPOBO PO3MOIiNIeHi
CEHCOPH, 3aCO0W YNTAHHS TTOKA3HUKIB JIIYMIBHUKIB, 00UHC-
JIOBaHi Ta nepenaBalibHi OJOKHM. YCi iHTeNeKTyanbHi CeH-
COpH B3aEMOJIFOTH Yepe3 IiodalibHy a0o0 JIOKaIbHY iHppac-
TPYKTYpY iH(OpMaLiifHOTO 00OMiHY 3 JOCTYIOM JI0 CXOBH-
IIa TaHUX Y XMapHOMY cepBici. OKpiM 11b0oT0, 30UpaHHs iH-
(opmatlii Mpo CToKUBaHHA €HEPTOHOCIIB 3AIHCHIOETHCS KO-
pUCTyBauaMH ILUITIXOM BHECEHHS JAHUX i3 CTaTUCTUYHHMX
30ipHUKIB i caiiTiB (IepkaBHUX CIIy)KO CTATUCTHKU YKpa-
THU Ta €BpocTaTy, 00JiKy eHepropecypciB) y 6a3u TaHHX.

[H(poOpMaLis Mpo CHOXKMBAHHSA €HEPrOHOCIiB TpaHCIIOp-
TOM, MPOMUCIIOBICTIO Ta JKUTJIOBO-KOMYHAJIBHMM TOCIO-
JIapCTBOM 30€piraeThCsl y CXOBUILI IAaHUX Y XMapHOMY cep-
Bici, AKMi Ma€ BiIKpuUTI iHTepdeich 1t T10CTyIy Ta my0Jti-
Kamii iHTerpoBaHWX AaHWX. J[OCTYm JO IUX MaHWUX MOXKeE
3nificHIOBaTH OyIb-sKWil KOpHCTyBau Mepexi [HTepHeT 3a
JOMOMOTOI0  TyONiYHNUX, JTOKYMEHTOBAaHUX iHTepdeiiciB
JOCTYIly, SIKi HaJllae XMapHUii cepBic. 3a HaKOMMUYEHHS Ja-
HUX Y XMapHOMY CcepBici Oe3mocepenHbO BiAMOBiAAIOTH
MiANPUEMCTBA Ta yCTAaHOBU. EHepreTwyHi naHi 3 miamnpu-
€MCTB 3alHCYIOThCS Y CXOBHILE JaHUX Y XMapHOMY CepBici
3a J0moMOror iHrepdeiicie, Aki 6azyrorecsi Ha HTTP
(anrn. Hyper Text Transfer Protocol) mpoTokoii nepenayi
rinepTeKcToBUX NOKyMeHTIB. [yt po6oTH 3i cXoBHIIEM Ja-
HUX Y XMapHOMY CepBici JOLIIbHO BUKOPHCTOBYBATH iH-
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tepdeiic i3 HTTP REST npotokosiom, sikuii € mpocThM i
yHiikoBaHUM iHTEepdeiicom st poboTn y Mepexi. Lleit iH-
Tepeiic 3a0e3meuye KOpUCTYBauaM MOXKIIMBICTb SIK HAIpS-
My MyOJIiKyBaTH 4M YMTATH JaHi 31 cepBiCy, Tak i poOUTH

3anmuTh Ha Kepyroui aii. [Tpuknagom Takux miii Moxe OyTH
3alKT Ha BCTAHOBJIEHHS CEPBICOM MOTOKOBOrO YUTAHHS Ja-
mux Ha minctaBi TCP coxkeriB. CepBic MoOke HamgaBaTh
¢aiinosi inTepdeiicn ans myomikauii GaiiB 3 TaHUMHU.

| CxoBwuie <
| cHeprermuHnx ~— [€«—»€»  3acobu OLAP
| JaHUX.
| <« 3acobu [A]
| ETL 3acobu > >
L Mogeni 06’€KTiB 1
______ 1 TIPOIIECiB
baza | : :
CHEPIeTHYHAX (€ AHajiTHYHA mixcucTemMa
AaHUX —
A
Iuterposani 3acobu
300py JaHUX {_}

3aco0u MPOrHO3yBaHH

eHeproeheKTHBHOCTI

3acobu Bi3yaizarii
CHEPreTHYHUX JaHHX 1

pe3yabTatiB 00poOKH

3acobu renepartii ta
IITPUMKH YIIPABIIHCHKUX

pileHpb

Indopmauniiina mixcucrema

CXOBHIIIE TAHUX
(xmapHwmii cepBic)

A

TCP/IP )<
baza maaux cucremu
. Basa manux cucremMu
YIIPaBITiHHS A
. YIIPaBIiHHS
eHeproepeKTUBHICTIO :
€Heproe)eKTHBHICTIO
JKUTIIOBO-KOMYHAJIBHOTO .
TIPOMHUCIIOBICTIO
KOMILIEKCY

baza nanux cucremn
YIIPaBITiHHSI

eHeproepeKTHBHICTIO
TPAHCIIOPTY

Puc. 1. Apxitektypa IACYE periony

AHaniTHYHA MiICUCTEMa CKIIAIA€ThCS i3 CXOBHUIIA €Hep-
TeTUYHUX [aHWX, MOIeJeil o0'ekTiB i mpormeciB, 3aco0iB
ETL, OLAP, IAJl, nporuo3yBaHHs, Bizyasi3auii, reHeparii
Ta MATPUMKH TPUHHATTS YIPaBIiHCHKUX pimeHb. CXOBH-
e eHepreTMYHUX JaHux OymyeTbest Ha minctasi Big Data
TEXHOJIOTiH, sKi 3a0e3nevuyloTb MOXJIMBICTh €(eKTHBHO
30epiraTv, onpaipboByBaTH Ta HaaaBaTH AOCTYI /IO BEJH-
KHX 00CATIB JaHWX y pO3MOAiIeHOMY pexiMi. OKpiM 1bOTO,
i TeXHOJIOTIi 3a0e3MeuyroTh epeKTHBHE OTpalfoBaHHs He-
CTPYKTYpOBaHMX AaHuX. s peanizauii i HAAaHHS TOCTYITY
1o OLAP TtexHouorii y cxoBulli BUKOPUCTOBYIOTH OLAP
cepepu. KopuctyBaui MOXKyTh OTpUMATH OOCTYM A0 LMX
3aco0iB AK HampsiMy 4depe3 iHTepdelicu, Tak i yepes mpor-
pamHi qoaaTku (AecKTomnHi, BeO 4 MoOinbHi). [Tomyk ¢yH-
KIIOHAJIbHUX 1 JIOTIYHUX 3aKOHOMiPHOCTEH, 3HAXOKECHHS
MIPUXOBAHUX TIPABWJI i 3aKOHOMipHOCTE, MoOya0Ba Moje-
Jeii 1 mpaBwII, SIKi XapaKTepu3yIoTh CTaH abo MPOTHO3YIOTh
PO3BHTOK €HEPTETHYHWX TIPOIECIB, 3MIMCHIOETHCS 3acoda-
mu TA]L.

3aco0M MiATPUMKKA TPUHHSATTS pilleHb 31iHCHIOIOTH
OIIiHFOBaHHS TOKa3HUKIB €Heproe()eKTUBHOCTI €KOHOMIKH
perioHy, BUOMpPaIOTh IIISXW 3MEHLICHHS CIIOKWBAHHS Ma-
JIUBHO-CHEPTETUYHUX PecypciB, 3a0e3MedyoTh T'eHepaLito
Ta MATPUMKY TPUHHATTS YHPaBIiHCBKUX pilieHb. Pe3yb-
TaTH aHaNi3y Ta OLIHIOBaHHA MPUIHATUX YMPaBIiHCHKHUX
pilieHs, Bi3yani3alis pi3HOMaHITHOI OMEpaTUBHOI iHQOP-
Mallii BUKOPHUCTOBYIOTBCS Ul TeHepawlil MomaiblIuX YII-
PaBIIHCHKUX pilleHb. [IpUAHATTS ynpaBIiHCBKUX pillIeHb 3
Ti/IBUIIEHHST eHeproeeKTUBHOCTI EKOHOMIKU PerioHy 3BO-
JUTHCS 10 MOLIYKY HaWKpamioro pilieHHs 3 MHOXXWHH J0-
mycTuMuX. Po3B'si3aHHs Takol 3a1a4i IPyHTYETHCS HA TaHHUX
PO €HEeProCroKMBaHHSA TPAHCIIOPTOM, MPOMUCIIOBICTIO i
’KUTIOBO-KOMYHAJIbHUM TOCIIONAPCTBOM pETioHy, Ha pe-
3y/lbTaTaX TNPOTHO3YBaHHS €HEproe()eKTUBHOCTI Ta Ha
cTpaTterii po3BUTKY EKOHOMIKHU perioHy.

2. Bubip 3aco0iB a8 BidyaJsizauii eHepreTHUHMX Aa-
HuX. Bisyamizauis maHux y MIAPOKOMY CEHCi— rpadivne
MOJaHHA OyIb-SIKUX TaHWX, IO BiMOOPaX)arOTbCs y BUTIISII
rpa¢ikis, giarpam, iHporpagiku, cxem, mamoOOpaiB, KapT i
kapTorpam. ['padiku i miarpamu — Hall3BHIHIIIUI 3aci0 Bi-
3yanizaulii JaHuX, SKi BAKOPUCTOBYIOTH K IJIs TPE3eHTaLlil,
Tak i s aHamizy. ICHYFOTh JECATKH BiOMHUX THITIB Jiar-
pam, a iXHS KiIbKiCTh 301IbIIyEThCS — TPONOHYIOTHCS HOBI
THTIA JIJIS Bisyalizamii CKIaIHAX | He3BUIaliHuX NaHuX. [H-
¢orpadika Bizyamizye Ti UM iHINI MapaMeTpu, B3aEMOIIIO
eneMeHTiB Tomo. [Ipe3eH Tawis Ta aHalli3 JaHWUX — OIMH i3
3BUYHHUX CMOCOOIB BUKOPUCTAHHS Bizyalizalii HaHUX Yy
BUTTIAAL miarpam abo iHdorpadiku. I1ix yac aHanizy maHux
3a IOTIOMOTOI0 Bi3yasi3allii BHKOPUCTOBYIOTh METOIMKY Bi-
3yaJIbHOTO TMOJAHHS JaHWX 3 METOH 3HAXOMKEHHS MPHUXO-
BaHMX B3a€MO3B'I3KIB i 3aJIe)KHOCTEM, a TAKOXK MEepBUHHOT
OLIIHKM HAaOOpiB JaHWX 3 METOIO 3aCTOCYBAHHS Haalli CKIa/l-
HIIIMX [HCTPYMEHTIB aHali3zy. Takwii Miaxin Ha3WBa€ThCS
EDA (anuri. Exploratory Data Analysis — po3BinyBalbHUMN
aHaJtiz mannx), T00T0 EDA € omamM i3 iHCcTpyMeHTiB Data
Mining. OcHoBHoto BigMinHicTIo EDA Bin mpeseHTanii aa-
HUX € Te, 10 Bi3yaii3allisi BAKOHY€ETHCS 3a JOMOMOTOI0 Pi3-
HOMAaHITHUX TPOTrpaMHUX 3aco0iB. Bi3Hec-aHanmiThKa i mami-
060pay ChOrOIHI aKTMBHO BUKOPUCTOBYIOTh, KOJM HEOOXiTHO
CTEXUTH 32 TIEBHUMHU TIOKa3HUKAMH Ha TOCTiHHii OCHOBI.

Hambopn 3abe3mnedye BizyallbHE MOAAHHS NaHUX, fAKi
3TPYyNOBaHi 32 TEMAaTUKOIO JUIs TIOJIETIIEHHS CIPUHHATTS
iHpopmaii. Po3BUTOK KOHLIENIi 7ambopaiB MOB'A3aHM i3
3aCTOCYBaHHAM aHaJiTUKK B Oi3Heci. KapTu i kapTorpamu —
OJIMH i3 HalIaBHIMIMX CTOCO0IB Bizyauisamii s BimoOpa-
KCHHSI HaBKOJIMIITHBOT peaibHOCTi. KapTorpama — 1ie kapra
3 HaHECeHOW Ha Hei iHdopMmaliero y BUTISAAI MapKyBaHHS
Konbopamu abo iHmuM crocobom. Kaprorpamu MoxHa BH-
KOpHUCTaTH AJIsl BiOOpaKeHHs PiBHS CIOKMBAHHS €HEPTro-
HOCITB y BU3HaYeHOMY Micli perioHy. [yt cTBOpeHHs Kap-
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TorpadiuHUX IOKYMEHTIB MOJKJIMBE BHKOPUCTAHHS T€OiH-
(opmaniitnnx cuctem (I'IC), peanizoBaHux y BUIIIAII Mpor-
paMHUX J0AATKIB 1 poOdOTH 3 HAbOpamMM MPOCTOPOBOT iH-
(dopmanii Ha komm'totepi. I'IC, sk iHdopmauiiiHa cuctema,
npu3Ha4deHa Ui 30MpaHHs, aHaji3y Ta Bizyajizauii npocTo-
poBux nmaHux. [IpoctopoBa iH(opmauis, kimacupikoBaHa
MEeBHUM YMHOM, CTPYKTYPYETbCS 1 30epiraeTbes y creuiati-
30BaHuX 0azax gaHux. ['IC 00poOiisie He TiNbKK TUCKPETHI
naHi, ane i iHpopmalito mpo Oe3nepepBHi sSBUIIA, MTOJAHY
pacTpamu, MaTpHULIMH, IHITMMH MozesisiMu 1aHuX. CydacHi
I'IC maroTh 31€0iMbIIOro MOAYJIbHMI CKIIan, KOJW TIeBHA
YacTWHA OMepaliil BKIIOYAETCSA 10 0a30BOTO CKIAMy CHC-
TEMHU, a iHIIi T0JarThes 3a moTpedu. [IpocTopora ckiamo-
Ba CTAHOBUTH CHOTOMIHI 3HAUHY YaCTHHY BCIX NaHHX, 3 AKH-
MH B3a€EMOJiIOTH opraHizarii Ta yctanoBu. CyuacHi I'IC
BHUIIIIN 32 MEXi MOHATTS CHCTEMH, IO 00poOIisie BIacHe
MPOCTOPOBi JaHi, aJyke BOHM AAIOTh 3MOTY TIpAIfOBaTH HE
TIIBKKW 3 KapTorpadiyHuM MaTepiaioM Ta arpudyTamu
00'eXTiB Ha HUX, aJie i 3 pi3HOMAHITHUMH TUTIAMH JOKYMEH-
TiB (TEKCTOBHX, Tpa(iuHUX, MyJIbTUMEITHHX ), TIOB'I3aHUX
i3 MeBHUMU 00'ekTamHu, 3a0e3revyBaTH BUKOHAHHS CKIIal-
HUX 3aMWTIB 0 0a3 AaHWX Ta MEpPEeTBOPIOBATH IXHI pe3ylib-
TaTH y KapTOrpaMu 4M JiarpaMu, NPHB'A3aHi 10 MEBHUX Te-
puropiii Tomo. Cepen HUX He TiJIbKU 00poOJIeHHS MaTepi-
aJTiB MOJILOBUX BUMIpPIOBaHb Ta CIIOCTEPEKEHD, aje it odop-
MJICHHS iX Y BUTJISI KapT Ta cXeM, 30epiraHHs KapTorpa-
(iYHUX NMAHWX PI3HUX THUMIB Ta BiMOOpaKEHHS OKPEMHX
KapTorpadiuHuX JaHUX Ta Pi3HUX KOMOiHaIiit manux. [1pn
LbOMY 3a0e3MeuyeThesl MOIIYK JaHUX 3a iX arpudyTtamu,
pO3TallyBaHHAM BiTHOCHO 3alaHOTO 00'€ekTa YW Tpymnu
00'€KTiB, aHaJi3 3HAXOMKEHHS 00'€KTIB, TOMOJIOMIYHUX BijI-
HOINCHb, HASBHOCTI Ta IMITBHOCTI PO3MOMIiTY 00'€KTIiB. aHa-
ni3 atpudyTiB 00'exTiB KapT, Kiacudikauis qanux. CydacHi
MepexeBi ['IC 3abe3medyroTs aHami3 Ta BinoOpaxxeHHs 3MiH
JaHUX y 4aci, mo0ynoBy rpa)oBUX CTPYKTYp, MEpexeBHi
aHaJji3, po3B's3aHHs TPAHCIOPTHHUX 3aj]ay, BUPILICHHs 3a-
Jlad POEKTyBaHHA 00'€KTIB Ta TEPUTOPIii.

V cucremax ympaBiiHHS e€Heproe()eKTUBHICTIO €KOHO-
Mikn periony ['IC BUKOpHCTOBYIOTBCS JUTS KEpyBaHHS Ia-
paMu MaHuX i3 JIaTYWKiB MepBUHHOI iH(opMmarii, iHhopma-
il PO MPOMMCIIOBI 00'€KTH Ta YCTaHOBH, MOKa3HUKHU €Hep-
TOCTIO’KMBAHHS Ta BiAMOBITHOT eHeproe()eKTMBHOCTI TOMIO.
Ha Binminy, cnierianizoBani ['IC BUpinIyroTh 3aBOaHHS JIH-
Iie MEeBHOTrO HampsiMy Ta MalTh Creliaii3oBaHuii Habip
IHCTPYMEHTIB, IO Kpallle 3aJ0BOJbHAE MOTPEOU KOPHUCTY-
BayviB, AKUM MOTPiIOHO BUKOHATH MEBHE 0OMEKEHE KOJIO 3aB-
nmanb. Taki ['IC cTBOprotoThes Ha miIaTdopMi YHiBepcanb-
Hux ['IC abo sk camocCTiiiHi cuctemMu Ta MOTPeOyIOTh HasB-
HOCTi CIeliali30oBaHOTO MPOTPaAMHOTO 3a0e3MeUYeHHs, Of-
HaK 3a3BUYail BOHW HEJOCTYITHI Y BUTJISIII MepeKeBHUX BeO-
IIOJATKIB.

["eonaHi MOINSAIOTH Ha JBa OCHOBHUX TUTIH: PACTPOBI Ta
BEKTOpHi. PacTpoBi reomani — pacTpoBi 300pakeHHS 3 Te-
OTIPMB'SI3KOI0, HATIPHKJIIAJ CYyIyTHUKOBI 3HIMKH. OKpiM Cy-
MYyTHUKOBHX 3HIMKIB, pacTp BUKOPUCTOBYIOTH ISl LI(po-
BUX MojeJeil penbedy, e KOKeH MmiKceldb 300pakeHHs Mic-
TUTH iH(OpPMaLLIO PO BUCOTY H.p.M. Y Wiil TouLi MicleBOC-
Ti. BekTopHi reonaHi onucyroThcs HaOOpoM abo MOCIi0B-
HICTIO KOOPJAMHAT, TEOMETpi€l0 i aTpuOyTHUBHUMU 3HAYEH-
HSMU: TOYKH — JUIl BU3HAYEHHS TOYKOBOTO 00'€KTa HOCUTH
napyu KOOPAMHAT, MPUKIAA TOYKOBUX OO'€KTIB Ha KapTi—
POl (anrn. Points of Interest); niHii — reomeTpist JiHIil 3a-
JAETHCS TIOCITiIOBHICTIO TTap KOOPAWHAT; TOJIITOHU — 3a7a-

I0TbCA KOOpAMHATH BepluuH. OKpiM TUMy reomeTpii i pos-
TalllyBaHHsA, He MEHII BaXJJMBa aTpuOyTHBHA iH(popMaLis.
VY BEKTOPHMX aHUX KOXKEH 00'€KT MOXKe MICTUTH 10AaTKO-
By arpuOyTuBHY iH(popmanito. BukopucroByroun 1i atpu-
OyTH, MOXXHA poOnTH BUOIpKM 00'€KTIB i 3aCTOCOBYBATH /10
HUX pi3Hi npaBuia 06pobienns. Y 6inbmocti ['C-incTpy-
MEHTIiB € MOXJIMBICTh TEperyisAgaTH JAaHi y BUIIANI Tal-
JIVLIb, OJHAK IJISl BEKTOPHUX T€0JaHNX PO3POOIIEHO BENHKY
KiJIbKicTh pi3HOMaHITHUX (opmartiB. Tak, Hanpukian, Sha-
pefiles — ¢popmar, mo BukopucroByBaBcs st ['IC-naketiB
komnanii Esri, ane BUABMBCA 3pYyYHUM Yy BUKOPUCTAHHI i
CTaB CTAaHIAPTOM IJIsl iHIIMX TeoiHpopMalifHUX TONATKIB.
KML (anrn. Keyhole Markup Language) — MoBa pO3MiTKA
reoganux Ha migctaBi XML. Jlomatox Google Earth €
HAIOCTYMHIMNM IHCTPYMEHTOM pOOOTH 3 TEONaHWMH B
Mmepexi [areprer, a KML-daiinu HaOynu 3HaYHOTO TOIITH-
penHst B kapTorpagiunnx cepsicax. GPX — tekcroBuii Gpop-
MaT Ha minctaBi XML, akTHBHO BUKOPHUCTOBYETHCS IS 3a-
mucy GPS-tpekiB. CSV — BHac/i 10K TPOCTOTH — TEKCTOBUIA
(dopmat, nommpeHuii st 30epiraHHs reolaHuX, KOOpIMHa-
TH 3a3HadyeHi B KoJioHKax Tabmwuii, CSV 31e0iabIIoro Bu-
KOPHUCTOBYIOTB /IS TOUKOBHUX 00'ekTiB. GeoJSON — TekcTo-
BUI (opMaT, BHACITIIOK 3pyYHOCTi 3aCTOCYBaHHS IbOTO
¢opmary B JavaScript OCTaHHIM YacoM TOYaId aKTHBHO
BUKOPHMCTOBYBATH Ul iHTepaKTUBHOI Kaprtorpadii. Geol-
SON 3acnoBanmii Ha JavaScript Object Notation (JSON).
GeoJSON npuzHaueHuit 1Jis1 MOAAHHS Pi3HUX CTPYKTYp Te-
orpagiunnx gannx. O6'ekt GeoJSON moske OyTn moganuit
reomeTpiero (aHrn. Geometry), o0'ektoM (aHra. Feature)
abo xonekuiero 00'exTiB (aura. Feature Collection). Y Ge-
0JSON 00'exT ckiiagaeTbesa 3 Habopy map KIto4/3HaueHHs
(BmacTUBOCTI). IM'st KO)KHOT BIaCTUBOCTI CTPIYKOBOTO THITY,
a 3HAUEHHS BJIACTMBOCTI MOXe OYyTH CTPiYKOBMUM THIIOM,
KUTBKICTIO, 00'€KTOM, MacWBOM ab0 OIHHUM i3 JIiTepalis.
O0'ext GeoJSON Moxe MaTH NOBiNBbHY KiJIbKICTh BIIACTH-
BOCTel (Map Kio4/3Ha4eHHs).

HasBHi kaprorpadiuni mporpaMu A0MOMararTh MIBHUI-
KO i JIeTKO Bi3yalli3yBaTu HasBHI JaHi, OJHAK y TMPAKTUYHIN
IisUTBHOCTI BUHUKAIOTh CUTYAIlil, 16 BapTO 00pOoOIsATH HaHi
IUTS Bi3yastizalii BiMOBITHO 10 BUMOT KOHKPETHOI 3aaadi.
VY upoMy BUNAAKy TMOTPiOHO BUKOPHUCTOBYBATH HAasBHI 3a-
co0u mporpamMyBaHHs, OpI€EHTOBaHI Ha MEpekeBy pPoOOTYy 3
BEJIMKVMH 00CATaMH JTaHUX Ta BeO-cepBicH. 3acoOW MOBHU
nporpamyBaHHs Python 31aTHi orepyBaTi BelIMKUMH MacH-
BaMU JTaHWX, IO € OCOOJIMBO KOPHCHUM JTS aHaJTi3y 00UMC-
neHb, MoBa Python Mae nerkuii ans cpUiHATTS CHUHTaK-
cuc. 3acoobm PHP opieHtoBani Ha BeO-cepBicH, MOCHTDH
rHydka rpadiuna Oidmiorexka mis PHP min wazBoro CD
BKIIIOYEHA B CTAHAAPTHUN IHCTANALIHUN TakeT Ta Aae
MOJKJIMBICTh CTBOPIOBATH 300paskeHHS 3 HYJIS 1 UM MaHIITy-
nmroBaTH 3 HasiBHUMHU. Sparkline Graphing Library nae 3mo-
Iy J0JaBaTH Bi3yajbHi KOMIOHEHTH B A0KymeHT. PHP
noB's3aHMii 3 6a3or0 maHuX, Hampukiaag MySQL, mo mae
3MOTY TpaLfoBaTH 3 BEJMKUMH MacuBaMu naHux. [Ipore
MOBa MporpamyBaHHsl Processing 3abe3meuye mnpocte cepe-
JOBUILE TPOTPaMyBaHHSI, MOXKJIMBICTh CTBOPEHHS TUHAMIU-
HOi Ta iHTepakTHBHOI rpagiky 3a JOMOMOTrOK JEKiIbKOX
PANKIB KOAY ILIIIXOM BHUKOPUCTaHHSAM HM3KM 0i0mioTex.
3n1e0inpmoro iHTepakTUBHA i AMHAMiYHA iH(pOpMaliiiHa
rpacgika B Mepexi po3pobmsieTbes 3 BukopuctaHuaMm Flash i
ActionScript. I'padixy Mmoxxkna ctBoptoBaTu y Flash, a Acti-
onScript Jae 3MOTry Kpaile KOHTPOJIOBAaTH MPOLEC B3aEMO-
Iil KopucTyBauiB 3 iHTepakTUBHUMHU 00'ekTamu. Flash-mo-
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JaTKK 3aBaHTAXYIOTbCS BIJHOCHO LIBUAKO, i Ha OinbIIOCTI
komm'totepiB Flash Player Bxke BCTaHOBJIEHO 3a 3aMOBYY-
BaHHSAM.

Sk moka3sye aHalli3, OMyJISAPHI 1 JOCTYTMHI 3aco0u B3ae-
Mo/l 3 iHTepHeT-pecypcamMu — Be0-Opay3epn NOCTiiiHO BIIO-
CKOHAJTFOIOTHCS Y HATIPsIMi MPOILYKTUBHOCTI, a 3acobu HTML,
JavaScript i CSS cratoTs 10BOI €peKTUBHUMH IS Bi3yaui-
3amii qaanx. OcTaHHIM YacoM yIOCKOHAJICHO Bi3yallisallilo,
sKa JIETKO peallizyeThesi y Opaysepi 3a3HadyeHMMH 3acoda-
Mu. SIKImo paHime iHpopmamiiiHa Tpadika, 3 eleMeHTaMu
IHTEepaKTUBHOCTI, CTBOpIOBasacs nepeBaxkHo Ha Flash i Ac-
tionScript, To HasiBHI HailiHi B poOOTi MakeTH i 6i0mioTeky,
SKi JIOTIOMararoTh MIBUAKO CTBOPIOBATH IHTEPAKTUBHI
CTaTWYHI Bi3yalbHi 00'€KTH, IO HATAIOTH MOXKIHUBICTD IS
poboTH 3 naHUMU KopHcTyBaua. JavaScript HabaraTo mpoc-
Tilme BUKOpHCTOBYBaTH 3 OiGmiorekamu jQuery abo Mo-
oTools. [Tnariau mis 6i61i0TEK HOMOMAraroTh Mif Yac CTBO-
PEeHHSA OesIKIX OCHOBHUX BUIB niarpam i rpagikis. [lepesa-
ra ToJiira€ B TOMY, IO HE MOTPiOHO BCTAHOBIIOBATH Ha
cBiit cepBep rpadiuny 6idmiorexy PHP.

3. Po3pobienns 3aco6iB Bisyasizaunii nmpocTtopoBux
eHepreTHYHUX JaHuX. J[aHi 3 IaTYMKIiB, Ki BUKOPUCTOBY-
oT1bes y ['IC, 3a3Buyaii MaroTh reorpadiuHy (IpocTOpoBY)
npuB'sa3Ky. JaHi OTpUMYIOTH MpHCTaBKY "Teo" 3 MOMEHTY
iX MpuB'A3KM MO MICIEBOCTI Ta BimOOpa)XeHHS Ha KapTi.
[TpuB's3Ky 00'ekTa 10 MICIIEBOCTI 3IiICHIOIOTH 3a JOMOMO-
roto reorpa)iyHUX KOOpIWHAT (IOBrOTH i HIMPOTH), a TaMm,
Jie TIOTPiOHO TpWBHMipHE MOAaHHs, — BUCOTH. JlaHi 3 maT-
YUKIB Ta iHIIA iHpOpMaLlis € HEMPOCTOPOBUMH JAHUMHU, OT-
xe QyHkuist ['IC — BcTaHOBIIEHHS 3B'SI3KY 3 TIPOCTOPOBUMH
maanMu. ['1C moxe 30epirati HU3KY mapaMeTpiB IS KOXK-
Horo o0'exta. ['IC-momaTok mae 3Mory 3MiHIOBAaTH 30BHIII-
Hill BUTTISIL KapTH, TPYHTYIOYUCH HA HEMPOCTOPOBIii iH(OP-
Malii, CymyTHifl pO3TallyBaHHIO KOHKPETHOTO IaTuyhKa
(o0'exTa), BIAMOBITHO 10 HOTO MPOCTOPOBOT MPUB'AZKH.

3a3Buuaii, Ha HE3HAUYHill 32 TUIOLIEI0 TepUTOPil 3HAXO-
IUTHCS 3HAYHA KiTBKICTh Pi3HOMAHITHUX 00'¢KTiB. BoHHM
MaroTh pi3HUI THM Jokamizauii. Baromum acriexktom I'IC €
MOXITMBICTh KJacuikamii 00'eKTiB 3a Pi3HUMH O3HaKaMH,
BaXJIMBUMU TS 3a/a4 1€l CUCTeMHU, ToMy iH(opMmaris B
I'IC mopinserscst Ha MEBHI TeMU. Y MeXax TeMH 00'€KTH
MOJINISIOTECS Ha IHapu (32 TUTIAaMU BUKOPHCTOBYBAHHX
€HeproHociiB, 3a KiIacu]ikalli€lo MPUHATIEKHOCTI TOIIO).
CxoBHIIle TaHUX Y XMapHOMY CepBici Mae BiAKpuUTi iHTEp-
¢eiicu nus gocTymy Ta MyOJiKalil iHTErpoOBaHUX NaHMUX,
YIpaBIiHHA SKUMU 3TIHCHIOEThCA XMapHUM cepBicoM. Jloc-
TYN [0 UMX JaHUX MOJXKe 3IiiiCHIOBaTH OYab-IKUI KOPHUCTY-
Ba4 Mepexi [HTepHeT 3a 10TIOMOror MyONiYHUX JOKYMEH-
TOBaHMX iHTep(eiiciB nocTymy, SKi Hajla€ XMapHUi cepBic.
3a HaKOMWUEHHS IaHUX y XMapHOMY CcepBici Oe3moce-
pPEeOHbO BIANOBINAIOTH MIANPUEMCTBA Ta ycTaHoBW. JlaHi
TATPUEMCTB 3aMUCYIOTBCS y CXOBUILE JAHUX Y XMapHOMY
cepBici 3a moroMororo iHTepdeiiciB, ki 0a3zylOTbCs Ha
HTTP nporoxo:ni. Peanizanis cxoBuia JaHUX y XMapHOMY
cepBici MOXIIMBA 3a JOMOMOTOK TOMYJSAPHUX XMapHHUX
cepgiciB, Takux sk: AWS, Azure i Google Cloud.

Buxopucrani 3acoou I'lC nomomararoTh Bi3yanizyBaTH
HAKOMMYEHi JIaHi BiAMOBIAHO 0 BUMOI KOHKPETHOI 3a/1adyi.
Jns mouryky Ta BUOOpY JaHUX LIOAO €Heproe(eKTUBHOCTI,
I'IC mae 3acobu poboTn 3 6azamu manux. [IpocToposa iH-
(dopmattis, mo 30epiraeTbes y CrielianizoBaHUX Oa3ax ja-
HUX, 3a0e3reuye ONpalloBaHHS HAKOMWYEHOT iH(popMmarlii
BIZIMOBINHO /10 BUpiulyBaHuWX 3anad. Po3pobieHi kommo-

HEHTH ONEePaTUBHOrO, AHAIITUYHOIO Ta IHTENEKTYalbHOTO
OMpALIOBaHHA JaHUX BMKOPHUCTOBYIOTH MapaMeTpH TeOiH-
(opmariHOT TpUB'A3KK IS 3a0e3TMeUeHHs Bi3yaii3alii aa-
HUX 3a MPOCTOPOBMM TMPHHLMIOM. AHANITUYHWUN amapar
I'C mnaxom peanizauii anropuT™iB i 3aga4 0OpoOIeHHS
MPOCTOPOBHX JAHWUX 3a0e3Medye MiATPUMKY MPUHHATTS yII-
PaBIiHCBKMX pillleHb SK HA PiBHI OKpeMol opraHizauii 4
YCTaHOBH, TaK i Ha pallOHHOMY, O0JIACHOMY YU PeTioHab-
HOMY piBHAX. Takuii miAXin He TUTLKM peasizoBye 00poOKy
MarepiajiiB OKpeMHX M00O'€KTHUX BUMIpIOBaHb Ta CIIOCTeE-
pexeHsb, ajne i 3abe3nedye GpopMyBaHHs iHTETPOBAHMX MO-
Ka3HUKIB Y BUTJISAII KapT Ta cXeMm, 30epiraHHs OTpHMaHHX
KapTorpadiuHux maHWX. 3a0e3MeueHHs Bisyamizalii TaHuX
3a iX aTpuOyTaMu, po3TallyBaHHIM BiTHOCHO 3aTaHOI Ipy-
mu 00'eKTiB eHeproe(eKTUBHOCTI, IIUTBHOCTI PO3MOIITY
00'exTiB, aTpuOyTiB 00'€KTiB 4M iX Kiacudikamii 3 ypaxy-
BaHHSIM 3MiH JaHUX Yy 4aci, peaiizoBye (opMyBaHHS yIIpaB-
JHCBKHUX pillleHb MIOA0 eHeproeeKTUBHOCTI HA MiACTaBi
OTPUMAHOT B TakWii cmoci®d o0'exTwBHOI iH(OpMAaIil mpo
CTaH eHEeproCroKMBAHHS.

Il moOymoBH KOMIIOHEHT Bi3yaltizallii TaHUX eHeproc-
noxxuBanHs B ['IC BukopucToByeThes iHTepdeiic API (aHTd.
Application Programming Interface), 3 10TIOMOTOI SIKOTO
MPOTpamMHi KOMITIOHEHTH B3a€MOIIOTh OAMH 3 OAHUM. [Ipu
LbOMY 3a3BHYaii KOMIIOHEHTH YTBOPIOIOTH i€papXito — BHU-
COKOpiBHEBI KOMTOHEHTH BUKOPHUCTOBYIOTH API HU3BKO-
piBHeBUX KommoHeHT. Ctpaterisi APl oxorumoe po3poOky
KOMIIOHEeHT Ha TiacTaBi icHytounx API, HagaHHsA BHYTpilI-
HiX cepBiciB po3pobHukam. CtanmaptHi API, mia 3abe3mne-
YeHHs (YHKLIOHATBHOCTI, BiIIrpaloTh BaKJIHMBY pPOJb, OC-
KiJIbKM BOHHM rapaHTyIOTh, 1O BCi KOMIIOHEHTH OYIyTb Tpa-
roBaTu ofHakoBo. Y Bumnanky API rpadiunnx intepdeiicis
Lle 03Ha4ae, 10 MporpamMu OyayTh MaTH CXOXKHI KOPHUCTY-
Balbkuii iHTepQeiic, M0 MOJermye Mpouec OCBOEHHS HO-
BUX MPOTPaMHUX MPOIYKTIB. Y BUMa/AKy BeO-10AaTKIB, 3ac-
TOCyBaHHsA cTaHaapTu3oBaHux API 3abe3neuye kpocmiat-
(¢opMHY cyMicHICTh (PYHKIIOHYBaHHS IONATKiB il dYac
3acTocyBaHHs BeO-Opay3epiB, peanizoBye mepemady iH(pop-
Maii i 3abe3nedye B3a€MOJIIIO 32 TOTIOMOTOK CTaHAAPTHO-
ro HTML ¢opmaty. 3aransHonoctymnHi API 3a6e3meuyoTs
nepeadi TaHWX B ogHOMY 3 JABOX QopmatiB: XML a6o
JSON. JSON e nabaraTo Oifbll JIAKOHIYHHUI i TpocTUil y
CTIPUAHSTTI IO IUHOFO, Hisk XML.

InTepdetic mporpamysanHs nonatkiB Google Maps API
3abe3rnevye CTBOPEHHsI HEOOXiTHOrO KOPHCTyBauy iHTepak-
TUBHOTO Kaprorpadigynoro marepiany ['IC-cucremn. Lleit
cepBic Hagae JOCTYI A0 BeJdnuye3Hol kaprorpadiunoi 6a3su
JaHUX — TPAAWLIMHUX KapT, CYMyTHUKOBHUX 3HIMKIB 3eMHO{
MOBEPXHi, MaHOPaM Meperiiay BYJIUIb Ta BHUKOPHCTOBYE
TpuBUMIpHI 300pakeHHst Ta moneni. Kaprorpadiuna 6a3a
MOCTIfHO OHOBJIOETHCS, 110 3a0e3nedye MOXKIUBICTh MaK-
CUMallbHO TOYHO Bif0oOpa3suTu peanbHUil cTaH 00'€KTiB,
30KkpeMa i eHeprocmokuBaHHA. Kaptorpadiunuii pecypc
CKJIAZA€Thes 3 0a3M JaHWX MMCTAHLIMHOTO 30HIYBaHHS Ta
TororpagiuHux Kapt. {1t 1ocTyIy 0 TaHWX TPOTOHYEMO
nBa ceppicr — Google Maps i Google Earth. Google Maps
cepBic http://maps.google.com/ mpairoe B pexuMi BeO-110-
JaTKy, e TOCTYM 10 JaHUX MAaKCUMaJIbHO cripolueHuit. s
Tieperiisily JOCTaTHbO MpOorpaMHOro 3abe3mneveHHs Be0-0pa-
y3epa. 3pydHICTh HaBirauii 3yMOBJIe€Ha BHUKOPHUCTaHHAM
TexHoJorii AJAX, 110 Ja€ 3MOry OHOBIFOBAaTH BMICT CTO-
piHKu Ge3 11 mepe3aBaHTaKEHHS.
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B Takuii crnioci6 31ilicHIOEThCS 3MiHA MaciuTady i nepe-
MillleHHs Ha KapTi 6e3 Oyab-akux 3atpumok. Google Earth
cepgic http://earth.google.com/ mpaitoe 3 maHWUMHA 3a JOTIO-
MOTOI0 CTiellianbHOi MporpaMu-HaBiraTopa, mo notpedye
OKpeMol YCTaHOBKH. MOJKJIMBOCTI MporpaMu mepeBepury-
10T BeO-cepBic Ak Ha0OpOM aHMX, TaK i HAsBHICTIO 10/1aT-
KOBMX iHCTPYMEHTIB (BUMiptoBaHHs, poboTa 3 GPS). Buko-
puctanns Google Earth 3a6e3neunno nomynspuzarnito ¢op-
mary KML (aurn. Keyhole Markup Language), 1o € po3-
mmpenHsM XML, mo po3pobinene [uist 30epiraHHs Ta Oru-
CY BEKTOPHHX MPOCTOPOBUX HaHUX. [lomymnspHicTs popma-
Ty 3a0e3neuye iMIMopT Ta eKCIoPT y HalWMOMMpeHili make-
™ ['IC Ta KOHBepTyBaHHS NaHWX 3 IHIIUX (oOpMaTiB y
KML. 3a nomomororo cepBicy Google Maps API (aurm.
Google Maps Engine) CTBOPIOIOTHCSI MPU3HAYEHI I KO-
pHCTyBaya KapTH 3 MiTKaMH, Liapamu, MapupyTtamu. Kom-
MOHEHTH CUCTEMH TMOKJIMKAaHI MaKCUMAaJbHO TMOJETIINTH
JOCTYT crioxuBadiB 10 3acobiB ['IC, a cepBic Mae BelHKy
KiJTbKICTh HaJIAIITYBaHb, a TaKOX MOXJIMBICTh iHTErparil
CTBOPEHHX KapT y CaiT.

JInst KOpUCTYBaHHS CEpBiCOM JOCTATHRO MaTH aKKayHT
Google, akuii 1ae 3Mory HAaHOCUTH MITKH Ta iHIIY TIPOCTO-
poBy iH(opMaIlifo Ha KapTy. 3OBHIIIHIM BUTJISII MIiTOK Ta
00'€KTIB 3MIHIOETBCS CIIOCOOOM BHOOpPY KOJBOpPY Ta Trpa-
(biuHOTO BiOOpAKEHHS, TP LOMY € MOXKJIMBICTh 3aBaHTa-
JKyBaTu TpadiuHi 00'€KTH 3a JOTOMOTOK MPSIMOTO TOCH-
JMaHHA Ha 300pakeHHS. 3pYUHICTH cepBicy 3ade3meuye
CTBOPEHHS MITOK, KOJIM BXE Ha TOTOBiil KapTi MOKHa Bi-
nobpaxatd Ti M iHmi iHGopmauilini mapu. g mict, me
JOCTYTIHA AOKJIagHa iH(opMalis mpo okpemi 00'ekTH iH-
(hpacTpyKTypH, MOXHa TaKOoX Teperjsaatd '"TiopumHy"
KapTy, sfika € KOCMiYHAM 3HIMKOM 3 BHCOKOIO PO3MiJbHOIO
3IATHICTIO 3 HakKJaJeHow Tomorpadieto. 3abe3neuyeThes
MOJKJIMBICTh po3MinIyBaTH kKaprorpadito Google Maps 0e3-
rocepeHbO Ha PO3pOoOJIeHUX BEO-CTOpiHKAaX, L0 MOCHIIA-
10ThCs Ha naHi B 6a3i Google. Ile 3abe3neuye meHTpai3o-
BaHiCTh JIAaHUX Ta ONEpaTUBHE 1X OHOBJIEHHSA. MOXKIMBICTH
JOTIOBHIOBATH KapTy CBOIMH JAQHUMH Ja€ 3MOTY IOIaTH
BJIACHI 00'€KTH, MapKepH, iHTePaKTUBHI MiJKa3KH Ta CILUTH-
Baroui BikHa. JlaHi a5 BimoOpakeHHS MOXKYTh TepedyBaTu
K Oe3mocepeHb0 B KOJi BEO-CTOPIHOK, TaK i B 30BHILTHIX
(haiinax. V cucteMy ympaBiiHHA KapTOH BKJIIOYEHI CTaH-
MapTHI MOKJIMBOCTI HaBiramii Ta aHiMmamii. € MOXIHBICTh
CTBOPIOBATH TEMaTH4HI Iapu Oe3M0oCcCepeJHbO B PEXUMI Tie-
perusiLy BeO-CTOpIHKH.

Oco0OmuBicTIO i TOJIOBHOFO BimMmiHHICTIO Google Maps €
30epiranHs naHuX Ha cepeepi Google, BimoOpaxkeHHS Ta
00poOyieHHsT NaHWX OHJaiiH. Benmwka mBHAKicTh BimoOpa-
JKEHHsl TaHMX OOCSTAa€ThCs 3aBIAKM MOKasy AAHMX Ha pi3-
HHX PiBHSX MacliTabyBaHHS Ta MOCTYIIOBOMY MPOMAaJIbOBY-
BaHHIO 3a MipOI0 3aBaHTa)keHHsS HaHUX. JaHi opraHizoBy-
I0ThCS 3a MPUHUUIOM apiB. JlaHi B cucTemi Bxke MiAro-
TOBJICHI IO BUKOPUCTAHHS Ta IX HE MOTPIOHO CrieliaTbHIM
quHOM 00poOssiTH. [lpw3HadeHi Ui KopucTyBada IaHi
OiTbII KepoOBaHi, OCKITbKM MOJKHA 3MiHIOBATH TMOPSIOK 1X
BinoOpakeHHs (MiHSTH IIApX MICLSIMH), CTBOPIOBATH IapH
3 BKJIaJEHUMH IHIOMMHU [apamMu Ta o0'exramu. CTBOpeHi
JaHi MOXe TMeperyissHyTH OyIb-SKWil KOpUCTyBad CalTy
Google. 3abe3neuyeTbesi MOOYI0BA MEPCTIEKTUBHUX (pelib-
e(pHIX) 300pakeHb, HAHECEHHsI BJIACHUX O0'€KTIB, iX MO€EM-
HaHHA 3 MOBEPXHEI0, BUMIpPIOBAHHA BiJCTaHe#, meperisn
TepuTopii Ha 3aaHill BUCOTI.

Jnst pobotu 3 API moTpibHO HacamIiepes 3apeecTpyBa-
TUCS 711 oTpuMaHHA Kioda API. JInsg po3MilleHHs KapTu
Ha TIEBHI BeO-CTOpiHLI BapTO BUKOHATH HMU3KY KPOKIB.
Po3pobHuk otpumye ynikanbHuit kox (API key), mo mae
3MOTy KopHcTyBaTucs cepBicom Google Maps. Lleii kox Ha-
Jiajli MOBUHEH OyTH MPUCYTHIiM HA CTOPIHIII 3 KapToIO i Oy e
CIY’KUTH A8 ineHTudikauii kopuctyBaua. [ min'eqHan-
HSI JIO CepBiCY B TEKCT CTOPIHKM J0AIOTHCS PSAAKN peecTpa-
wif, mo MicTATh OTpUMaHMil yHikadbHUN koa. HeckmamHi
KOMaHIM AAl0Th 3MOTY JOJATH Ha KapTy BJAcHi KOHTYpH,
MapKepH, iHTepaKTUBHI ITiTKa3KK Ta CTUTMBaIOYi BikHa. J[aHi
IUTS BiOOpaskeHHS MOXKYTh TiepeOyBaTH sk Oe3mocepeTHbo
B KOJIi BeO-CTOPIHOK, TaK i B 30BHIIIHIX (aitnax. Maps API
€ BiIJKPHUTOIO CHCTEMOIO, TOMY PO3MIMPEHHS KIAaciB MO,
CTBOPEHHS MACTPIB i CTIeLialbHAX MOIITYKOBUX CUCTEM 3a-
0e3meuyoTh PO3LINPEHi MOKITUBOCTI B3a€MOJIIT 3 CEpBiCOM.
Pazom 3 inmmmu npoxykramu Google (GMail, Google Se-
arch, Google Docs To1110) cepBic MoeaHye nMoTpedu Kopuc-
TyBauiB i MoxkauBocTi I'IC mis B3aemomii 3 MpocTOpOBOIO
iHpopMari€ro.

3aranpHonocTynHi 3acoou I'IC kaprorpadivuHoro cepsi-
cy Google Maps Mo)kHa MPaKTUYHO BUKOPHCTOBYBATH Jie-
KiJIbKOoMa crioco0amMu, KOXKeH 3 SIKMX Ma€ TepeBard i Helo-
niky. Haimmpmii MokimBoCTi 3a0e3neuye BUKOPHCTaHHS
3ac00iB TiporpaMyBaHHs MOBH JavaScript 3 6e3mocepeaHiM
BuknnkoM ¢yHkuiit Google Maps API. Jlna mowarky mor-
pibHo cTBOpuTH KO html cTopinku. 3a nonomoroto Google
Maps API 3 BUkoprucTaHHAM JOKyMEHTALl Ta iHCTPYKIIiit 3
BukopuctanHs Google Maps. Jlani Ha cTOpiHLI CTBOPIOEMO
eneMeHT <div id="map"></div>, y skoMy BimoOpakaTu-
MmeTbes kKapTa Google Maps. 3a moTpeOu MOKHa CTHITI3yBa-
TH LIel eJeMeHT, 3a3HauMBIIM BUCOTY i mupuHy. [lin'en-
HaHHA Oi0mioTekn Google Maps API BinOyBaeThcs 3a I0-
TTOMOTOFO CKpHUTITa Ha BeO-cTopiHi (Tipor. 1).

<script src="https://maps.google-
apis.com/maps/api/js?key=AlzaSyCxsiXXX-kfjO-
FYyXXX&callback=initMap"></script>

Ipor. 1. Koa Bukauxky Google Maps API

BusHauenHs o6'ekta kaptu Google Maps, UeHTpyBaHHs
KapTH MapaMeTpoM center Ta piBeHb HAOMKeHHS (MacITa-
0y) KapTH mapameTpoM zoom, a 3a MOTpedu — MoIudiKy-
BaHHS CTIJIIO BimOOpaskeHHS KapTH Ta ii eleMEeHTIB 3a [0-
MOMOTOI0 TapamMeTpa style mokasaHo y mpor. 2.

map = new

google.maps.Map(document.getElementByld('map'), {

center: {lat: 49.835199, Ing: 24.00849041},
zoom: 18

N

Mpor. 2. Koa Budopy napamerpis Bino0paxeHHs] KApTH

Il BimoOpakeHHsT momaTkoBoi iHdopmarnii ['IC, Ham-
pUKITan iHPOPMAIIITHOTO Ta TEXHOJIOTITHOTO XapaKTepy, Ha
kapTax Google Maps HOLiNIBHO 3aCTOCOBYBATU CIELiajb-
HUl eeMeHT TUIy Mapkep. {7 boro BU3HAYA€ETHCS 3MiH-
Ha Mapkepa (mpor. 3).

var marker = new google.maps.Marker({

position: {lat: 49.835088, Ing: 24.0085},

map: map,

title: Indopmauis no mapkepy loT1',

icon: 'https://theXXX.com/redmarker48.png'
D

Mpor. 3. Kox napamerpisB mapkepa
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JlonaTKkoBMMU MapameTpaMy MapKkepa BU3Ha4aThCst HOro
posrainyBaHHsl position, Ha3Ba title Ta mikTorpama icon.
[MixBiBIIM Kypcop 10 Mapkepa, BinqoOpa3WThCs 3a3HaueHa
iH(opmais mpo 00'ekT (puc. 2).
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Puc. 2. Orpumane 3aco6amu I'IC Google Maps API
300paxeHHs1 00'€KTa Ha KapTi

67

olefe|(=

Jns BigoOpakeHHs TOBHIMIOT iH(popMaLii mpo mapaMer-
PH, HaMIPUKJIa TEXHOJOTIYHOTO 00'€KTa, IKUiT PUB'I3aHMIA
JI0 MapKepa, JAOILJIbHO BUKOPUCTOBYBATH OKpeMe iH(popma-
miitHe BikHO. J[JIsT 1IOTO TIOTPIOHO TOJATH MO0 TTiJT Yac Kili-
KaHHs Ha Mapkep y Google Maps B Takwuii criocio (rpor. 4):

var infowindow = new google.maps.InfoWindow({

content: '<p>KoopanHatv mapkepa:'
+ marker.getPosition()
+ '<br>BumiptoBaHuii napametp:'
+value_data + '</p>'

Wi

google.maps.event.addListener(marker, 'click’, function() {

infowindow.open(map, marker);

N

Hpor. 4. Koa BianpauroBaHHsi noaii

Bwmict noBinomnenHs iHopmaiiitHOTo BikHa ONHICY€Th-
cs 'y mapametpi content. [lepmmii mapamerp metony event,
0 OTHCY€E peakllifo Ha MeBHY Jit0 KopuctyBada, addListe-
ner MiCTUTh iM'si BinnoBimHoro o0'ekta marker. O0'ekTOoM
Moxe OyTh mMapkep abo BiacHe kapra. Jpyruii mapamerp
click Bu3Hauae TUM TOMIl, Y LbOMY BMMAAKY — KJITiKaHHA
mumkoro. Tperili mapamerp ommcye (yHKIiF0-00pOOHUK,
sIKa CTIPALIFOE Micyst HacTaHHSA nomil (puc. 3).

3a3HaueHnit migxig 3abe3neuye MaKCUMallbHY THYY-
KicTh y cTBOpeHHi kopuctyBaubskoro [13 T'IC mns motped
IACVE, onnak notpe0ye NeBHUX 3HaHb Y HAMPsAMIi Mporpa-
MYBaHHS Ta 0COOJMBOCTEI BUKOPUCTAHHS ClIeLiali30BaHO-
ro Google Maps API.

AJNbTepHAaTMBHUM CTIOCOOOM € 3aCTOCYBaHHS CreLiali-
30BaHMX BeO-CEPBICiB, AKi JAIOTh 3MOTY Ha MiICTaBi JaHUX
KOpHUCTyBa4ya CTBOPUTH (3reHepyBaTH) HEOOXiTHY KapTy.
OnHuM 3 HUX € KapTorpadiunuii cepsic BatchGeo, 110 mok-
JUKAHWN 3HAYHO CIPOCTUTU i MPUCKOPUTH TPOLEC MiAro-
TOBKH KapT 3 KOPUCTYBALLKUMU JAaHUMU Ui MyOJikauii B
Mepexi abo ApyKy. 3a3BuUYaii mpouec pyyHOro JOJaBaHHSA
KokHOT Touku B Google Maps nocuTh TpyAOMiCTKHH 1 MO-
e 3aifHATH TpuBanuii yac. Beb-cepsic BatchGeo momuineHO
BUKOPHMCTOBYBATH 32 HasIBHOCTI B PO3NOPSAIKEHHI KOPHUCTY-
Baya BEJIMKOI KiIBKOCTI TaOJIMYHUX NAHWX, SIKi BapTO Bi-

Jn00pa3uTh y mpuB'a3ui 1o micueBocTi. Lle MoxyTh OyTH
pI3HOMaHITHI ~ TeXHOJIOTIUHI  JaHi. 3aBAsku  cepBicy
BatchGeo, 6e3 HeoOXiqHOCTI KODyBaHHS Ta Py4HOTO Tepe-
HECEHHs IaHWX, 3a0e3MeUyeThCsl CTBOPEHHS IHTEPAaKTUBHOT
KapTH, TOTOBOI 10 PO3MIILIEHHS Ha CailTi.

re
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Puc. 3. BinoOpa:kenns 3acodamu Google Maps API napamerpis

TEXHOJIOTiYHOr0 00'€KTa HA KapTi

Qe

[potec cTBOpeHHs KapTH, 10 BifoOpaxkae po3Tamly-
BaHHS Ta OCHOBHI TTapamMeTpH 3aco0iB 30uMpaHHsS iHpOopMa-
uii [ACVE, HaBeneHoi Huk4e. CTBOPIOETHCS TaOIULA 3 1a-
HUMHK A7 Bizyanizauii 3acobamu Excel, Google Docs a6o
OpenOffice Calc (tabauws). Baxnuso, mo0 y tabauui mic-
TUINACA JaHi PO KOOPAUHATH O0'€KTIB y MOJX, AKi MAatOTh
Ha3By Latitude ta Longitude.

Ta6aunus. [lapameTpu TexHo0riYHOr0 00'€KTa AJ151
CTBOpEHHsI KapT

Name Latitude | Longitude | Value | Type |Description
loT Lenek- | 46 ¢3570 | 24.00849 | 1231 | 1 KBT/r
TPOCHEPrist
0T 2 Boa | 49.83500 | 24.0085 | 21,2 | 2 wr
loT 3 enek- 1 4o 3501 | 24.0083 | 422 | 1 KB1/r
TpoeHepris
loT 4 enex- | 4g ¢3503 | 24.0088 | 372 | 1 KBT/r
TpOCHEpris
0T 5 Boma | 49.83504 | 24.0086 | 92,1 | 2 Wr

Ha ronoBHiit cTopiHmi mboro cepsicy BatchGeo
https://batchgeo.com/ MoKHa 3aBaHTaKUTU TAOIHULIIO, B SKii
omnMcaHO HaABHI AaHi. CepBic MiATPUMYeE IMMOPT AAaHUX 3
ycix ocHOBHMX Tabimmaamx pemakropiB (Excel, Google
Docs, OpenOffice Calc). [Hari, micns BUKOHaHHS MPOIECY
TeOKOIyBaHHS, Ha eleKTPOHHY CKPUHBKY KOPHUCTyBaya cep-
Bicy OyJie HaIiClIaHO TIOCHJIAHHS Ha CTBOPEHY KapTy TEXHO-
JIOTIYHOTO 00'€KTa, SIKY MOJKHA pelaryBaTd HaJali 3a HaJa-
HUM TocuiaHHsIM. Ha puc. 4 300pakeHO KapTy, CTBOpeHY
3acobamu BebO-cepBicy BatchGeo 3 BimoOpaxeHuMHU mapa-
MeTpaMH TeXHOJIOTiYHOro 00'ekTa. 3a MoTpedu KapTy MOXK-
Ha meperyisiHyTH y cepici Google Earth, BuGpaBmm omuito
MmeHo "Export to Google Earth".

OnHak HaWTHYYKIOI MOXJIMBOCTI IIOJO CTBOPEHHS Ta
peauizarii 3aco6iB Bimoopaxkenus ['IC mns IACYE 3abe3-
reyye BUKOpPHUCTaHHS iHTerpoBaHux pimenb Google Cloud.
Bukopucranus 1x mo30yBae HEOOXiTHOCTI 3aCTOCYBaHHS
CTOPOHHIX TPOrpaMHUX 3ac00iB po3poOKM Ta Bizyasizaiii
naHuX. PO3risiHEMO CTBOpPEHHS TaKMMH iHTErPOBaHUMH 3a-
cobamu I'lIC iHTepdeiicy B3aeMoii KOpHCTYBava 3 JTaHUMH,
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[0 HAJCUIAIOThCs KOMITOHEHTaMK HIDKHBOTO PIBHS 3a J10-
MOMOTOI0 BiJIbHO JOCTYMHUX PECYypCiB XMapHOro Cepaicy
Google Cloud.

Q) : w

W

‘\‘A\ﬁ Kapra  Cynyrwm
=)

i

+
Q
102
&)

: v, Qg
¢

10T 3 eneKTpoeHe pria X

oeux BB 422 coKoro BE
kBTr

UUs Crenana Bangepy

8yn. Pycosnx@

Google

Contact map owner
fawikapt $2018 Google 20 M L Yis081 BHKOPHCTEHNA

Puc. 4. Kapra 3 napameTpamMu TeXHOJIOTi4YHOI0 00'€KTa,
cTBOpeHa 3aco6amu Bed-cepicy BatchGeo

[Micns peectpanii akkayHTa KOpHCTyBaya Ha CaiTi
http://www.google.com/accounts/ BapTo 3aiiTW y CTBOpe-
Huit obmikoBuit 3ammc (https://drive.google.com/drive/my-
drive), cTBOpUTH HOBMI NOKyMeHT KHomkoro "+ New" i
BuOparu omnuito "Google My Maps". V BikHi poboTH 3 Kap-
TorpadiyHIM cepBicOM MOKHA BUOPATH THIT KapTH, HA AKii
BiOOpaXaTUMYTHCS MITKH O0'€KTiB Ta JaHi KOpUCTyBada
3a gomomororo omuii "BuxigHa kapta". dani motpibHO mMO-
nmatu Hoewii map ['IC, y sskomy BiacHe i BimoOpakaTUMYThb-
csi o0'ektn, y Hamomy Bunaaky IACYE, 3a momomororo
kHomkw "Jlomaty map". Takux mapiB Moke OyJIM IEeKiTbKa,
HarpuKIa BianoBigHo a0 tumy 00'extiB [ACYE.

Jani noTpiOHO 1onaTty po3TairyBaHHsS OKPeMoro o0'ex-
Ta, HATUCHYBIIM KHOMKY "Jlogat mapkep" i mepeTsrHyTH
fioro B MicIre, IO BiAMOBiTa€ reOKOOPANHATAM 3a3HAYEHO-
ro o0'exTa. Y BiKHI BIacTUBOCTEH 00'€KTa BapTO 3a3HAUNTH
Ha3By, MapaMeTpu BiTOOpaKeHHS, HOro XapakTepUCTUKU
TOIIO Ta HATHCHYTU KHOMKY "30epertu". AHAJIOTIYHO MOT-
piOHO monmaTw Ha KapTy ¥ ommcaTé BCi HEOOXinHI 00'€KTH.
CTBOpIOBaHA KapTa aBTOMAaTUYHO 30epiraeThcsi B 00JiKOBO-
My 3amuci. [TocumaHHs Ha KapTy MOXKHA OTPUMATH MicIs
HaTHCKaHHA KHOTKH "llepernstHyTH". B3ipems po3pobiieHo-
ro B Takuii crioci6 intepdeiicy ['IC HaBeneHo Ha puc. 5.

N, W )

Puc. 5. Intepdeiic I'lC

CTBOpeHy KapTy MOKHa OIMyOJIiKyBaTH y Mepexi 3a J10-
nomoroto  cepBicy BeO-xoctuHry B Google Cloud
(https://sites.google.com/). V 3a3HaueHOMY cCepBici Tmicis
CTBOpPEHHS 3arOTOBKHM BeO-CTOPIHKM KHOTKOIO "+" TOTpioO-
HO y BiKHi BKa3aTH HeOOXiJHi aTpuOyTH CTOpiHKK (Ha3By,

3aroJioBku Tolo) i uepes mento "Insert", "from Drive" no-
JaTH Ha CTOPiHKY cTBOpeHy kapty. KHomkoto "Publish”
BimOyBa€ThCS aBTOMATUYHA ITyOIiKallisa y Mepexi [HTepHeT
Ta (OpMYETHCS MOCUIIAaHHS Ha OIyOJIiKOBaHY BeO-CTOPIHKY.

BucHoBKH

1. BanmpononoBaHo po3podky IACYE exoHOMikH perioHy
30iliCHIOBATH Ha MiACTaBi KOMIOHEHTHO-OPiEHTOBAHOT TeX-
HOJIOTIT Ta IHTerpOBAHOTO MiAXOMY, IKUH OXOIUTIOE METOIU
Ta 3acO00M aHaNiTHYHOro 0OPOOJIEHHS NaHUX, MOJETFOBaH-
HSI, IPOTHO3YBaHHS Ta MPUAHATTA PillleHb.

2. Po3zpobneHo IACYE ekoHOMiKH perioHy, ska opieHTOBaHa
Ha CTBOPEHHs €AMHOro iH(opMaliiHOro MpoCTopy 3 J0C-
TOBIPHOIO, TOBHOIO Ta OMNEPAaTHUBHOIO iH(OpMaLieto, 10
BUKOPHUCTOBYETBCS UI TeHepauii e(eKTHBHHX YIpaB-
JIHCBKUX pillIeHb.

3. Po3po0JieHO 3 BUKOPUCTAHHAM KOHLIEMiT Mepexi [HTepHeT
peueii 3aco0u 30MpaHHs AaHUX, OCHOBOK SKHX € MPOCTO-
pPOBO pO3MOJiiieHi MajorabapuTHI IHTEJEKTyalbHi CEHCO-
pH, SIKi 3B'13aHi 31 CXOBHUILIEM JaHUX Y XMapHOMY CepBepi.

4. TTokazaHo, WO pPO3pPOOJCHHS KOMIIOHEHT reoiHdopma-
uiiiHoi cucremu s IACYE ekoHOMikM perioHy IOUibHO
3MIACHIOBATH 3 BMKOPHCTAHHSAM XMapHOIO CEpRBIiCY IOKY-
meHTiB Google Cloud Ta cneuianizoBanoro Google Maps
API, o 3a0e3neunTh onepaTUBHE CTBOPEHHS HEOOXiIHUX
KOMITOHEHT, iX Moaudikauio Ta HapoulyBaHHsS iHGoOpMma-
LifHUX MO>KJIMBOCTEH.

5. TTokazaHo, 110 A0JATKOBE 3alyuyeHHs 3aco0iB Mporpamy-
BaHHs1, 30KpeMa MoBH JavaScript 3 BukoprctanHsiM Google
Maps API, 3abe3neuye MOXIMBICTb PO3POOJIEHHS IeOiH-
dbopmariiiinoi cucremu ansi IACYE ekoHOMiKM perioHy 3
ypaxyBaHHAM JOIATKOBHX CHELM(iYHIX BUMOT KOPHCTY-
Baya CUCTEMH Y MaiilOyTHbOMY.

6. 3anponoHOBaHO 3aco0M MIATPUMKM MNPUAHATTA yNpas-
JiHcbkuX pimeHb IACYE ekoHOMiKM perioHy opieHTyBaTh
Ha BUKOPHUCTaHHS 0a3 i CXOBMIL JaHWX, CreLiani30BaHUX
3arajbHOAOCTYNHUX 3aco0iB ctBopeHHs ['IC s Bisyaii-
3alii Ta aHaJlizy TaHUX MPO EHEProClOKUBAHHS Ta €HEPro-
e(eKTUBHICTb, L0 3a0€3MeUUTh OOIPYHTOBAHICTL i onepa-
THUBHICTb TeHepalil yIpaBIiHCbKUX PillIeHb.

7. TTokazaHo, 110 Bi3yasli3allis eHepreTUUHUX JaHUX i pe3yJib-
TaTiB OOPOOJEHHS Y MakCUMAaJIbHO CHPUMHATIMBOMY AJIs
JIOJIMHA BUTIIAAI 3 TOYHOKO TMPHUB'A3KOI0 10 MicIh po3Ta-
uIyBaHHs 00'€KTIB ynpaBiliHHS 3a0e3neuye eheKTHBHY M-
TPUMKY TPUIAHATTS YMPABITiHCHKHUX PillIeHb.
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MEANS FOR COLLECTION AND VISUALIZATION OF ENERGY DATA FOR THE SYSTEM OF
ENERGY EFFICIENCY MANAGEMENT OF THE REGIONAL ECONOMIC

It is shown that energy efficiency improvement of the region's economy is realized through the use of information-analytical
means of supporting energy efficiency management, which are based on intellectual information, Web and telecommunication
technologies. Architecture of an information-analytical system (IAS) for managing the energy efficiency of the region's economy
has been developed based on the principles of modularity, openness, compatibility and use of a set of basic design solutions. IAS
provides collection, processing and visualization of energy data, modeling, forecasting of energy efficiency management proces-
ses and support of energy efficiency management decisions for regional economic. The creation of a unified information space
with reliable, complete and timely information that is used to generate effective management decisions is ensured. On the basis of
the Internet of Things concept developed data collectors that are the spatially distributed small intelligent sensors linked to a clo-
ud server. It is shown that it is expedient to develop the components of the geoinformation system for the IACEA region eco-
nomy using Google Cloud Services and the specialized Google Maps API, which will provide promptly creation, modification
and increase of information capabilities. It is argued that the additional involvement of programming tools, including JavaScript,
using the Google Maps API provides the opportunity to develop a geoinformation system for the IAS for supporting energy effi-
ciency management of regional economy, taking into account additional specific future requirements of the thesis system. It is
proposed creation of the IAS for supporting energy efficiency management on the basis of databases and data warehouses, speci-
alized publicly available GIS tools for visualization and analysis of energy consumption and energy efficiency data, which will
ensure the feasibility and efficiency of generated management decisions. It is shown that the visualization of energy data and pro-
cessing results in the most human-readable form with precise locations of the management facilities provides effective support

for management decisions.

Keywords: collecting; processing and visualizing energy efficiency data; supporting managerial decision-making; concept of

internet of things; tools of geoinformation system.
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