5 _ _
ISSN 2707-1898 (print)

Ukrainian Journal of Information Technology
http://science.lpnu.ua/uk/ujit

YKpaiHCbKUI KypHan iHGOpMaLiNnHMX TEXHONOTIN

https://doi.org/10.23939/ujit2019.01.001

=< Correspondence author
I. G. Tsmots
ivan.tsmots@gmail.com

Article received 10.10.2019 p.
Article accepted 20.11.2019 p.
UDK 004.925:621.311

L I. IImoys, 0. B. Onomsk, B. I. PomaH

Hayionanenuii ynieepcumem "Jlvgiecorxa nonimexuixa", m. Jlveis, Ykpaina

3ACOBM 3BMPAHHA TA BI3YAII3ALIl EHEPTETUYHUX JAHUX /11 CACTEMH
YIIPABJIIHHA EHEPTOE®EKTUBHICTIO EKOHOMIKH PET'IOHY

[TokazaHo, 110 MiABHMINEHHS €HEProed)eKTUBHOCTI €KOHOMIKM perioHy 3abe3rnedyeTbCs IUISIXOM BHKOpPHMCTaHHs iH(opma-
LifHO-aHAITUYHUX 3ac00iB MiATPUMKM YNpPaBIiHHS CHEProe()eKTUBHICTIO, SIKi TPYHTYIOThCS Ha IHTENEKTyaJlbHUX iH(opMma-
uiinux, Webra tenexomyHikauinux TexHonorisx. Ha mijcrasi mpuHIMIB MOYJIBHOCTI, BIIKPUTOCTI, CyMiCHOCTi Ta BUKOpHC-
TAHHS KOMITIEKCY 0a30BHUX MPOEKTHHX PIillIeHb PO3POOIEHO apXiTeKTypy iH(popMariiiHo-aHATITHIHOT CHCTEMH YNIPABITiHHS €HEp-
roedekruBHicTiO (IACYE) exoHOMIKH perioHy, sika 3a0e3neuye 30upaHHs, ONPAlOBAHHS Ta Bi3yani3allifo eHepreTHUHNX JaHKX,
MOZEJIOBAHHS, MIPOTHO3YBAHHS MPOLECIB YIPABIiHHSI €HEProe(eKTUBHICTIO Ta MIATPUMKY NMPUIHSATTS YHPABIIHCHKHUX PillICHB,
CHpSIMOBAaHMX Ha MiJABUINEHHS €HEProe()eKTUBHOCTI €KOHOMIKM perioHy. 3abe3medeH0 CTBOPEHHS €IUHOTO iH(opMmariiiHoro
MIPOCTOPY 3 JOCTOBIPHOIO, TIOBHOIO Ta ONEPATHBHOIO iH(OPMAIIi€r0, sIka BUKOPUCTOBYETHCS JUIsl TeHepanii e()eKTUBHUX yIpaB-
JiHCBKMX pileHsb. Po3po6iieHo 3 BUKOpUCTaHHIM KOHIEMNLIT Mepexi [HTepHeT peueit 3acoou 30MpaHHs TaHUX, OCHOBOIO SIKHX €
MIPOCTOPOBO PO3MOJiIEHI MalOrabapuTHI iHTENeKTyalbHi CeHCOPH, sIKi 3B'13aHi 31 CXOBUIIEM JIaHUX y XMapHoOMY cepBepi. [Toka-
3aHO, 110 PO3POOJICHHST KOMITIOHEHT reoindopmaniiinoi cucremu st IACYE exoHOMiKkM perioHy AOLINBHO 3/1iiCHIOBATH 3 BUKO-
pucTaHHSIM XMapHoro cepricy pokymentiB Google Cloudra cnerianizoanoro Google Maps APliio 3a6e3neunts onepariBHe
CTBOpPEHHS HEOOXITHMX KOMIOHEHT, 1X Moau(ikanilo Ta HapoIIyBaHHS iHpopMaLiitHuX MoxarBocTed. OOIPYHTOBAHO, IO J0-
JIaTKOBE 3aJy4eHHs 3ac00iB MporpamyBaHHs, 30kpeMa MoBH JavaScript sBukopucranusm Google Maps APl3a6esneuye Mox-
JMBICTH po3poOku reoinpopmaniitnoi cucremu aias IACYE exoHOMiKH perioHy 3 ypaXyBaHHSIM JOAATKOBHUX CHEHU(iYHIX BU-
MOT KOPHCTyBa4da CUCTEMH y Maiil0yTHEOMY. 3aIIpoIOHOBAHO 3aCO0U MiATPUMKHM MPUAHATTS ynpasaiHcekux pimeHs IJACYE eko-
HOMIKH PErioHy Opi€eHTyBaTH Ha BUKOPUCTaHHs 0a3 i CXOBMII JaHMX, CIIELiali30BaHMX 3arajbHOIOCTYITHUX 3aC00iB CTBOPEHHS
I'C nns Bizyamizanii Ta aHanmi3y AaHHX PO €HEProCIIOKMBAHHS Ta €HEProeeKTHBHICTh, IO 3a0e3MeUnTh OOIPYHTOBAHICTD i
OIEepaTHBHICTh reHepallii ynpasiiHChbkuX pimieHb. [TokazaHo, o Bisyaizallis eHepreTHUHNX JaHuX i pe3ybTariB 00poOIeHHs y
MaKCUMaJIbHO CIPUMHSTIMBOMY s JIFOJAMHM BUIJISI 3 TOYHOO NPUB'A3KOI0 JI0 MiCllb po3TallyBaHHS 00'€KTiB ynpaBiliHHS 3a-
Oe3neuye eeKTUBHY MiATPUMKY NPUHHSATTS YIPABIiHCHKHUX PillleHb.

Knrouogi cnoga: 30vpanHs; ONPAIOBAHHS Ta Bi3yalizallis JaHUX €Heproe()eKTUBHOCTI; MiATPUMKA NPUWHSITTS YIPaBIiHCH-
KUX pillleHb; KOHLETIList Mepexi [HTepHeT peueit; 3acobu reoingopmariitHoi cucremy.

Bcryn

[NajMBHO-eHEPreTUYHNI KOMIUIEKC € OJHWUM 3 OCHOB-
HUX (pyHIAMEHTIB COLiaTbHO-eKOHOMIYHOTO PO3BUTKY YK-
paiau Ta ii perioHiB. 3pocTaHHs e€(EeKTUBHOCTI BHKOpHC-
TaHHA TAJUBHO-EHEPreTUYHHUX PECcypCiB MiJBMILYE PiBEHb
COLiaNTbHO-eKOHOMIYHOTO PO3BUTKY KpaiHu Ta periony [1],
[24]. MinuiienHs eHeproeeKTUBHOCTI €KOHOMIKH peri-
OHy 3abe3meuyeTbcsl LUIIXOM BHUKOPUCTaHHA iH(opMa-
LilfHO-aHaJTITHYHUX 3ac00iB MiITPUMKK YNpaBIliHHSA €Hep-
roe)eKTUBHICTIO, SIKi TPYHTYIOTbCS Ha IHTEJIEKTYaJIbHUX iH-
¢dopmaiiinux, Web ta TenekomyHikaliiH1UX TEeXHOIOTIAX
[13], [22]. 3 BuKOpUCTaHHSM 3a3HAUSHUX TEXHOJOTiH Mpo-
TOHYIOTh CTBOPHUTH iH(OpMauiifHO-aHATITHIHY CHCTEMY
ynpasniHHs eHeproedextuBHicTio (IACYE) exoHOMiKH pe-
rioHy, sika TIOBMHHA 3a0e3MeuyBaTy 30MpaHHs, ONpaIfOBaH-
H Ta Bi3yali3allil0o €HepreTMYHUX AaHUX, MOJETIOBAHH,
MPOrHO3YBaHHA MPOLECIB yNpaBliHHA eHeproedeKTUBHic-
TIO i, SIK pe3yJbTaT, MiATPUMKY YIHPaBIiHCHKHUX DillleHb,
CHPSIMOBAHMX Ha MiABUILEHHA eHeproe(eKkTUBHOCTI eKOHO-
miku periony [4], [19], [23]. [Tin yac ynpaBiiHHS eHepro-
e(PeKTUBHICTIO EKOHOMIKM 00JIACTi MOTPiOHO BUKOPUCTOBY-
BaTH IHTerpamio iH(OpMaLifHUX pecypciB MiAMpPUEMCTB
TPaHCHOPTY, MPOMHCIOBOCTI Ta JKUTJIOBO-KOMYHaJbHOTO
rocnogapcTsa periony [2], [5], [10]. OcHOBHMMM 3aBaHHS-
My, siki Bupimytotses IACVYE periony, €:

® 30upaHHs Ta 30epiraHHs eHepPreTHYHNX JaHHUX MigIPHEMCTB
TPAHCHOPTY, MPOMHCIOBOCTI Ta >XUTIOBO-KOMYHAJIBHOTO
rOCIIOaPCTBa PETiOHy B PEXKHUMI peanbHOro yacy;

® OMpalfOBaHHS Ta Bi3yasli3allis eHepreTHYHUX JaHHX,

® iHopmalliiiHa B3aemMois 3 MiINPUEMCTBAMH PETiOHY;

® MIBUIKWIT JOCTYTI 10 €HePreTHYHIX JAaHUX IiIIPUEMCTB pe-
rioHy;

® aHaJli3 MMHAMIKA Ta CTPYKTYPH €HEpPrOCTIOKMBAHHS IMif-
MPUEMCTB i perioHy;

® aHaJIi3 TUHAMiK{ 3MiHH €Heproe()eKTHBHOCTI MiAMPUEMCTB i
perioHy;

© MOJIEITFOBAHHS Ta MPOTHO3YBaHHS €HeproeeKTHBHOCTI M-
MPUEMCTB | EKOHOMIKH pETioHY;

® OTepaTHBHUI KOHTPOJIb €HEPrOCTIOKHBAHHS;

® OrepaTHBHE BUSABJICHHS BTPAT €HEPrOHOCIIB;

® iATpUMKa MPUAHATTSA YIPaBIiHCHKUX PillieHb 3 MiIBHILIEH-

HS eHeproe()eKTUBHOCT:I.

BaxnuBuM iHCTPYMEHTOM 3HAYHOTO TiABUIIEHHS €Hep-
roe()eKTUBHOCTI €KOHOMIKH OyIb-KOTO pErioHy € BHUKO-
puctanus cuctemu IACVYE, sika opieHnToBaHa Ha #ioro pos-
Butok [11], [15], [21]. [linBuineHHS eHeproe(eKTUBHOCTI
€KOHOMIKH PeTioHy € KOMIUIEKCHOIO MPoOIeMOI0, BUpIlIeH-
HA Kol nepenbayvae 30alaHCOBaHe i oA IMBe CIIOKUBAH-
HSl @HepreTHYHHUX PecypciB, a Takox (popMyBaHHS Ta peai-
3allilo ynpaeJiHCbKuX pitens [18], [25].
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3 oAy Ha Lie 0COOMMBOT aKTyalbHOCTI HaOyBae NMpoo-
JieMa TiIBUINEHHS eHeproe(eKTUBHOCTI €KOHOMIKH peri-
OHy WIIIXOM pPO3POOJICHHS Ta BUKOPHUCTAHHSA 3ac00iB iH-
(hopmariifHO-aHaNITHYHOI MATPUMKN YHpaBIiHHSA €HEpPro-
edekTuBHicTIO periony [16], [21].

AHaJli3 ocTaHHIX JocailxkeHb Ta myOJikauiii. 3a oc-
TaHHI POKM 3AiliCHEHO 0OaraTo JOCHi[KeHb Ta MyOJiKallii,
AKi CTOCYIOTBCS MUTaHb LIOAO PO3POOJEHHS Ta BUKOpHC-
TaHHA 3aco00iB iH(popManiitHO-aHATITUYHOT MiATPUMKH yTI-
paBIiHHS eHeproe(eKTUBHICTIO perioHy. Po3risiHemMo Haii-
BXUIMBIMII 3 WX MyOJTiKaiit.

V pob6orax [17], [6], [20], [18] npoananizoBaHo mpuH-
minu moOynoBu Ta apxitektypy IACVYE, ocHoBHMMH 3
AKX € MOJYJIbHICTh MOOYAOBH, 3MiHHUI CKIajx obnaaHaH-
Hsl, BIIKPUTICTb i cyMicHicTh. Heonikom icHyroumx iHgop-
MalifiHO-aHaJIITUYHUX CHCTEM € HEeMOBHOTA aBTOMAaTH3aLLi
NpoLeciB yrmpaBliHHSA, fAKi nepeadayaroTb 30MpaHHs Ta OM-
paLOBaHHA TaHUX.

V poborax [17], [18], [25] npoaHanizoBaHo 3aco0u 30u-
pannst eHepretnuanx nannx y IACVYE periony. [TokazaHo,
10 OCHOBHMMHU BUMOTaMH, AKi BICYBalOTh A0 3ac00iB 30u-
paHHs, € HAOIKEHHS 1X 10 JaBadiB, BHKOHABUMX MEXaHi3-
MIB i JIYMIBHUKIB 00JIIKy €HEProCTIOKMBAHHS, a TAKOX 3a-
Oe3IeueHHs] TEXHIKO-€eKOHOMIYHAX 0oOMexeHb. Hemoiikom
TaKMX 3ac00iB € BiZCYTHICTh CIIJIKYBaTHCS OIUH 3 OTHUM 3
BUKOPUCTaHHAM 0€3ApOTOBHX 3aco0iB 3B'A3KY, L0 He 3a-
Oe3rnedye 1X B3a€MOJIiT.

PisHOMaHiTHI 3aa4i Bi3yasi3awii TOKJIaIHO PO3IJISHYTO
B nyGuikauisx [8], [12], [10], [17], [20], [25].3 ananizy
X nyOnikauiii BUNMBae, o 34e6inporo 3idpaHi eHep-
TeTUYHI JaHi TIOMAI0THCS Y BUTIAAI TaOJUIb, TKi BUKOPHUC-
TOBYIOTBHCS JUISl OAANBLIOTO ONpaltoBaHHsA. Hemonikom Ta-
KHX 3aco0iB Bi3yaiizalii € Te, 0 BOHHU HE BiATBOPIOIOTH Y
MaKCHMAJIbHO CTIPUHHSTINBOMY JUIA JIIOIMHM BUTIIALL 3i0-
paHi maHi Ta pe3ynbTaTH iX OMpAIFOBAHHS, AKi JOIUIFHO
noxaBaTH 'y BUMIAAi rpadikis, miarpam, kaprorpadiqHUX
JaHUX 3 TOYHOIO MNPHB'A3KOI0 IO MiClb pO3TallyBaHHA
o6'exTiB ynpasninns [3], [24].

3 MpoBeAEHOro aHali3y BMUIUIMBAE, MIO VIS MiATPUMKH
NPUIHATTA e(DEeKTUBHUX YNPaBNiHCHKUX pillleHb, HEOOXi-
HO pO3poOUTH cucTeMy, fika 3abe3medyBana 0 30MpaHHA,
OTpaLfOBaHHS Ta Bi3yallizallifo eHepreTUYHHUX JaHWX i pe-
3yNnbTaTiB X 0OpOONEHHS Yy MaKCMMAaJbHO MPUHHATHOMY
BUCJSIAL Juist o aunu [5], [9].

Mema pobomu — po3pobiaeHHs 3ac00iB 30MpaHHS Ta Bi-
3yastizauii eHepreTHYHUX AAHUX AJISI CUCTEMH YTIPaBIiHHS
eHeproe(peKTUBHICTIO perioHy. s HOCATHEHHS MEeTH He-
00XiTHO BUPILINTH TaKi OCHOBHI 3A80AHHSL.

® pO3podOHUTH apXiTeKTypy iH(pOpMaMLiiiHO-aHATITHYHOT CHCTe-
MH yTIPaBJTiHHS €Heproe()eKTHBHICTIO EKOHOMIKH PETiOHY;

® TpoaHaizyBaTH Ta BUOpaTH 3aco0uW s Bizyanizauii eHep-
TeTUYHMX JTAHUX,

® po3poOUTH 3acO0M BizyaJtizallil MPOCTOPOBUX EHEPreTHUHHUX
JaQHVIX.

BuK/Ia/leHHA 0CHOBHOI'O MaTepiaay

1. ApxiTekTypa iHdopmauiiiHo-aHATITUYHOT CHCTeMHU
YIpaBJliHHA eHeproe(eKTUBHICTI0O €eKOHOMIKH perioHy.
Po3pobnennss IACYE perioHy npomoHyIOTh 3miHCHIOBATH
Ha TMiJCcTaBi KOMIIOHEHTHO-OPIEHTOBAHOI TEXHOJIOTIT Ta iH-
TETPOBAHOTO MiAXOMY, SKUH OXOIUTIOE METOAW Ta 3ac0o0H
aHAJITUYHOTO OOPOOJIEHHS JaHWX, MOJIENIIOBaHHS, MPOTHO-
3yBaHHS Ta NPUIHATTA pimieHb. OCHOBHUMH 3aBIAHHIMH

IACVYE perioHy € 30upaHHs, aHaJiTUYHE Ta IHTEJNEKTyallb-
He OMNpalLfOBaHHS €HEePreTMYHWX NaHWX, Bi3yauizalis pe-
3yJIbTATIB ONPALFOBAHHA Ta MiATPUMKA MPUHHATTS yIIpaB-
niHCBKUX pimeHb. Po3poonenns IACYE periony 6a3yeTbes
Ha {HTerpoBaHMX 3aco0ax 30MpaHHs NaHWX, HA CXOBHIIAX i
0a3ax maHuX, TenekoMyHikauiiHux i Websexuonorisx. Ta-
Ka cucTeMa TMOBMHHA 3a0e3mevyBaTu 30MpaHHs, apXiBallifo
Ta TOTMEPEeHIO OLIHKY JAHWX; IHTerpamilo pi3HOMaHITHUX
JaHKX 32 JI0TIOMOTrot0 6a3 i CXOBHIL JaHUX, JOCTYM 10 SAKHUX
3mifcHIOeThCs 3acobamu WebTexHororiii; onepaTuBHy Ta
iHTeneKTyanbHe 0OpOoOIeHHS JaHUX, MOJIEJIOBAHHS Ta Mpo-
THO3YBaHHsI eHeproe()eKTHBHOCTI €KOHOMIKHM perioHy; Bi-
3yajizalilo eHepreTHYHUX JaHUX i pe3ynbTaTiB 00poOieH-
H y Buriani rpadikis i miarpam. Po3pobnenHs cuctemu
IACVE periony motpiOHO 3milficCHIOBATH 3a TaKVMH TIPUH-
LUMaMU;

® MOIYJBHOCTI, SKUi Tependayae po3poOKy KOMIOHEHT Y
BUTMIAAI (PYHKUIOHAJIBHO 3aBEpLIEHUX MOJIYJIB, IO MalOTh
BUXill Ha CTaHOAPTHUI iHTepeiic;

® BiIKPUTOCTI Ta CyMiCHOCTI;

® BUKOPHUCTaHHS KOMIUIEKCY 6a30BHX MPOSKTHHX PillleHb.
Apxitektypy IACYE periony HaBeneHo Ha puc. 1, ne

TCP/IP — ctex mpotokonmy oOmiHy, ETL (anrn. Extract,
Transform and LoaJd- suiiMaHHs, IEpeTBOPEHHS Ta 3aBaH-
taxxeHnHs, OLAP (anrn. Online Analytical Processing- in-
TepakTHBHa aHaJiTHYHA 00poOKa, [AJl — iHTeNneKTyaIbHUi
aHaJIi3 JaHuX.

OcnoBaumu kommnoHentamu IACYE periony e indop-
MalliliHa Ta aHaliTMYHa migcucTeMu. [Hpopmaniiina min-
cuctema 3abe3nevye 30MpaHHA €HEpreTMYHUX AaHuX, sKi
CMIOXKMBAIOTLCA TPAHCIIOPTOM, MPOMUCIIOBICTIO i JKMTJIOBO-
KOMYHaJIbHUM T'OCMOJApCTBOM perioHy. TeXHiYHOI OCHO-
Boto iH(popmariiiHoi mincucremu IACYE periony € 6e3npo-
BiITHI CEHCOpPHI Mepexi, AKi 3a0e3neuyroTh 30MpaHHs CHEp-
TeTUYHHX JaHUX. 3aranoM 0e3apoToBa CEHCOpPHA Mepeka —
Lie po3MOo/iNeHa CUCTeMa, AKa CKIaJa€eThCs 3 Majorabapur-
HUX IHTEJIeKTYaJIbHUX CEHCOPHMX MPUCTPOIB, AKi 3B'A3aHi 31
CXOBHIIEM MAaHUX y XMapHOMY cepBepi. OCHOBHUMH KOM-
MOHEHTAaMM CEHCOPHHUX MepeX € MPOCTOPOBO PO3MOAiNEHi
CEeHCOpH, 3acO0M YNTAHHA MOKA3HHUKIB JiYMIbHUKIB, 00YHC-
JIFOBaHi Ta nepenaBalibHi OJOKH. YCi iHTeNeKTyanbHi CeH-
COpU B3aEMOJiIOTh Yepes riobanbHy abo JokaibHy iHppac-
TPYKTYpY iH(pOpMaLiiiHOrOo 00MiHY 3 JOCTYINOM [I0 CXOBH-
a JaHuX Yy XMapHoMY cepBici. OkpiM 1poro, 30MpaHHs iH-
(hopmariii po CTIOKUBaHHS €HEPTOHOCITB 3MIiHCHIOETHCS KO-
pUCTyBaYaMH LIISXOM BHECEHHS NAHWX i3 CTATUCTUYHHX
30ipHUKIB i caliTiB (mepkaBHHUX CIIyk0 CTaTHCTUKH YKpa-
iHu Ta €BpoCTaTy, 00Ky eHepropecypcis) y 6a3u 1aHuX.

[Hdopmanis mpo croXMBaHHS €HEPrOHOCI{B TpaHCTIOp-
TOM, MPOMUCIIOBICTIO Ta >KWUTIOBO-KOMYHAIBHHM TOCIIO-
JapCcTBOM 30€piraeThesl y CXOBHILI JaHUX Y XMapHOMY cep-
Bici, IKMil Ma€ BiIKpuTi iHTepdelich i ocTyMy Ta myoti-
Kauii iHTerpoBaHuX AaHuX. J[OCTym A0 LUX NaHUX MOXKe
3ailicHIoBaTH OyIb-AKUii KOpUCTyBau Mepexi IHTepHeT 3a
JONIOMOTOI0  TyOJIiYHHUX, JOKYMEHTOBaHMX iHTepdeliciB
JOCTYIy, AKi Hagae XMapHUi cepBic. 3a HAKOMMYEHHA Ja-
HUX y XMapHOMY cepBici Oe3rmocepemHbO BiAMOBIAAIOTH
MATPUEMCTBA Ta ycTaHOBU. EHepreTwuHi nmaHi 3 migmpwu-
€MCTB 3aMMCYIOThCS y CXOBHILE JAaHUX y XMapHOMY cepBici
3a JomoMororo iHtepdeliciB, ski 0Oazytorecst Ha HTTP
(anrn. Hyper Text Transfer Protocphiporokoni mepenaui
rinepTeKCTOBUX AOKYMEHTIB. [[s poGoTH 3i cXOBUILEM Aa-
HUX y XMapHOMY CepBici IOLIJbHO BMKOPHCTOBYBAaTH iH-
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tepdeiic i3 HTTP RESTmnporokonom, sikuit € npoctiM i
yHiikoBaHUM iHTEepdeiicom s pobotn y Mepexi. Lleit in-
Tepdetic 3abe3meuye KOpUCTYBaYaM MOKIIMBICTh K HAIPSI-
My MyOJIiKyBaTH YM YMTATH JaHi 31 cepBicy, Tak i pooutn

3amuTh Ha Kepytodi aii. [Tpuknagom Takux niii Mmoxe OyTH
3aIiT Ha BCTAHOBJIEHHSI CEPBICOM TIOTOKOBOTO YMTaHHS Ja-
Hux Ha minctaBi TCP cokeriB. CepBic Moke HagaBaTh
(aitnosi inTepdeticn s myOikamii paiiiB 3 JaHUMIL.

M i 3acobu IPOTrHO3YBaHHS
| Cromurmg = HeproepeKTUBHOCTI |
| E€HEPreTHIHHUX > 3acobu OLAP cHeprocge o¢ |
[ JaHux 3acobu Bi3yaizarii |
| <« 3acobu IAJ] €HepPreTHIHMX IaHHX i |
| ETL 3acobu > ‘ pe3yabrariB 06poOKH |
Mogeni 00’ €xTiB i
| —— €« 5 |
7 nporiecia . 3acobu TeHepallii Ta |
Basa | MATPUMKH YIIPABIIHCHKUX
€HEepPreTHYHUX <> AHaJiTHYHA migcHcTeMa plICHB |
JaHUX b—fe— —— T = S ey T e e —
A Indopmaniiina mincncrema
Iar BaHi 71
222)0 aﬂaéi{f{OG CxoBHIIE JaHUX
Py ‘—> (xmapHwmii cepsic)

A

TCP/IP (¢
basa nanux cucremu
. Basa manux cucremu Basa manux cucremu
yIIpaBJiHHS : A
: YIIpaBIiHHS YIIpaBIiHHS
eHeproepeKTUBHICTIO : A
eHeproe)eKTUBHICTIO eHeproe)eKTUBHICTIO
JKHUTIIOBO-KOMYHAJIBHOTO :
TIPOMUCIIOBICTIO TPAHCIIOPTY
KOMITIIEKCY

Puc. 1. Apxitextypa IACYE periony

AHamiTAYHA MiICUCTEMa CKIIAIAEThCSA i3 CXOBHIIA €HEP-
TeTUYHUX [aHWX, Mopeneil 00'ekTiB i mporecis, 3aco0iB
ETL, OLAP, IA]l, nporHO3yBaHHs, Bi3yauisaiii, reHeparii
Ta MIATPUMKA NPUHHATTSA yNpaBIiHCHKUX pimeHb. CXOBH-
[Ie eHepreTUYHHX JaHuX OyayeThest Ha miactasi Big Data
TEXHOJIOTiH, sKi 3a0e3MeuyloTh MOXJIHBICTh €(EeKTHBHO
30epiraTi, ompalboOBYBaTH Ta HagaBaTW JOCTYI OO BENH-
KHX 00CATIB JaHUX y PO3NOAiIeHOMY pexxuMi. OKpiM 1bOTO,
i TeXHOJIOTIT 3a0e3neuyloTh epeKTUBHE ONpalLfOBaHHS He-
CTPYKTYpOBaHMX HaHuX. [ peamizamil i HanaHHA JOCTYITy
10 OLAP rtexHnomorii y cxosumi BukopuctoBytoTs OLAP
cepepu. KopuctyBadi MOXKYTb OTpUMATH HOCTYI OO LHX
3aco0iB K HampsAMy uepe3 iHTepdeiicn, Tak i yepes mpor-
paMHi goJaTku (IeckTorHi, BeO 4 MoOinbHi). [Tomyk ¢yH-
KIIOHAJIBHAUX 1 JIOTIYHAX 3aKOHOMipHOCTEH, 3HAXOKECHHS
MPUXOBaHMX MpaBMII i 3aKOHOMIpHOCTel, MoOyn0Ba Moje-
Jiel i mpaBWJl, AKi XapaKTepu3yloTh CTaH ab0 MPOTHO3YIOTh
PO3BUTOK €HEPreTHYHMX MpOLEeciB, 3MiHCHIOETbCS 3aco0a-
mu [A L.

3aco0M MiATPUMKM TNPUAHSTTS pillleHb 31iHCHIOIOTh
OLIiHIOBAHHS TOKa3HUKIB €Heproe()eKTUBHOCTI €KOHOMIKH
perioHy, BUOWMpPAIOTh LIIAXW 3MEHLIEHHS CIIOKMBAHHS Ma-
JMBHO-€HEPTETUYHUX PECypciB, 3a0e3MeuyloTh reHepaliro
Ta MATPUMKY NPUIHATTA YNPaBIiHCHKUX pilleHb. Pe3yinb-
TaTW aHaji3y Ta OLIHIOBAHHS MPUHHATHX YMPaBIiHCHKUX
pimens, Bi3yasi3alis pi3HOMaHITHOI omepaTHBHOI iH(Op-
Mallil BUKOPUCTOBYIOTbCS MIA TeHepauil MOoJanbIUUX YII-
paBiiHChKUX pilleHb. [IpUAHATTS yHpaBliHCHKHUX pillleHb 3
MiIBUILIEHHSA eHeproe(eKTUBHOCTI €KOHOMIKH PerioHy 3BO-
IWUTbCS 10 MOIIYKY HaWKpaIloro pilleHHA 3 MHOXHUHH J0-
mycTuMuX. Po3B'A3aHHSA Takoi 3a1avi IPYHTYETbCS HAa AAHUX
MPO EHEeProcrnoXKUBaHHA TPAHCIOPTOM, MPOMMCIIOBICTIO i
KHTIOBO-KOMYHAJIBHAM TOCTIOJApCTBOM pPETiOHYy, Ha pe-
3yJlbTaTaX TPOTHO3YBaHHS eHEeproeeKTUBHOCTI Ta Ha
cTparerii po3BUTKY €KOHOMIKH PETiOHY.

2. Bu6ip 3aco0iB nust Bizyasizauii eHepreTH4HUX Ja-
HuX. Bidyanizanis manux y mmpokomy ceHci — rpadiuHe
nofaHHs Oyab-IKNX JaHWX, IO BiHOOpaKatoThCS Y BUTIIAIL
rpadikis, miarpam, iHdorpadiku, cxem, mambdopais, kKapT i
kaprorpam. ['padiku i miarpamu — Haii3BUYHIIINMN 3aci0 Bi-
3yajizalii JaHMX, AKi BAKOPUCTOBYIOTb SIK JJIs Pe3eHTaLLl,
Tak i 1ns aHajiizy. ICHYIOTh JecsATKM BiOMUX THIMIB Iiar-
paM, a TXHs KiJIbKiCTb 3011bLIYEThCSI — IPOTIOHYIOTHCS HOBI
TUMU 1715 Bizyani3auii ckiIagHuX i He3BUMYalHUX AaHuX. [H-
(orpadika Bi3yarnizye Ti UM iHIII TapaMeTpH, B3a€MOIIFO
eneMeHTiB Tomo. [Ipe3eH Tamis Ta aHaNi3 JaHWX — OJVH i3
3BUYHUX CMOCO0IB BUKOPHMCTaHHS Bi3yamizalil NaHUX Yy
BUTISIAI aiarpam abo iHdorpadiku. Ilin qac ananizy paHux
3a JOTIOMOTOIO Bi3yai3alii BHKOPHCTOBYIOTh METOIVKY Bi-
3yaJbHOTO MOJAHHS JaHWX 3 METOHK 3HAXOIKEHHS MPHXO-
BaHMX B3a€MO3B'A3KIiB i 3alieKHOCTEl, a TAKOXK MEPBUHHOI
OLLIHKM HaOOpiB JaHUX 3 METOIO 3aCTOCYBAaHHS HaJali CKnaj-
HIIMX iHCTPYMEHTIB aHamizy. Takuii Miaxin Ha3MBa€THCS
EDA (anrn. Exploratory Data Analysis- po3BinyBaibHui
aHaii3 manux), Tooto EDA € onuuM i3 iHncTpymentie Data
Mining. OcHoBHoo BimminHicTio EDA Bin npe3eHTaiii na-
HUX € Te, IO Bi3yasi3allisi BHKOHY€ETHCS 3a JOMTOMOTO0 Pi3-
HOMaHITHHUX TPOrpaMHHX 3aco0iB. bi3nec-ananiTnka i gamm-
00pan cbOro/iHI aKTUBHO BUKOPHCTOBYIOTH, KOJIM HEOOXiTHO
CTEXUTH 32 IEBHUMH TIOKa3HMKaMH Ha TIOCTiiTHii1 OCHOBI.

Hambopn 3abe3nedye BisyalbHE TOMAHHS NAHWUX, SKi
3rpyNoBaHi 3a TEMaTUKOK AJIA MOJIETLIeHHS CHOPUHHATTA
iHpopmarii. Po3BuTOK KOHLENiT qamOopaiB MOB'A3aHMii i3
3aCTOCYBaHHAM aHAJITHKHU B Oi3Heci. KapTu i kapTorpamm —
OJIMH i3 HallaBHIIIMX CrOco0iB Bizyasizauii 1s BimoOpa-
’KEHHS HaBKOJMLIHBOT peasbHOCTI. KapTorpama — 1e kapta
3 HAHECeHOI0 Ha Hel iH(opMmalli€lo y BUTIIAAI MapKyBaHHS
Kospopamu abo iHmmM criocodbom. Kaprorpamu MoxxHa BH-
KOpPHMCTaTH AJIA BinoOpakeHHs piBHA CIIOXKMBAHHS €Hepro-
HOCIIB y BU3HAYEHOMY Micli perioHy. [Ijisi cTBOpeHHs Kap-
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TorpaiuHUX JOKYMEHTIB MOXKIMBE BUKOPUCTaHHS TeOiH-
¢dopmauiitaux cuctem (I'IC), peanizoBaHuX y BUTIISI MPOT-
paMHUX JOAATKIB /g poOOTH 3 HabOpamu MPOCTOPOBOT iH-
(dopmauii Ha komm'totepi. I'IC, sk iHdopmauiiiHa cucTema,
TpU3HAYCHA I 30MpaHHs, aHaji3y Ta Bizyali3allil mpocTo-
poBux nmaHux. [IpoctopoBa iHdopmais, kimacupikoBaHa
MEBHUM YMHOM, CTPYKTYPYEThCS i 30epiraeTbes y crnewiali-
30BaHuX 0azax gaHux. ['IC 00pobisie He TiNbKU OTUCKpPETHI
naHi, ane i iHdopmauiro npo Oe3nepepBHi ABHIIA, MOJAHY
pacTpamu, MaTpULAMH, iHIIUMHA MoAeIIMu nannX. CydacHi
I'lC maroTh 31e0iIbIIOro MOIYJbHHUIA CKJal, KOJU TeBHa
YacTHHA OTepaliif BKIOYaeTbes 10 0a30BOTO CKIIaLy CHC-
TEMH, a iHIIi T0JarThes 3a moTpedu. [IpocTopoBa ckiamo-
Ba CTAaHOBUTb CHOTOJIHI 3HAYHY YaCTHHY BCiX JaHUX, 3 AKHU-
MU B33aEMOJIIOTh opraHizauii Ta ycrtaHoBu. CyuacHi I'IC
BHUUIIITN 32 MEXi MOHATTS CHCTEMH, IO 00poOJIsie BIacHe
MPOCTOPOBi /aHi, a/yke BOHW AAIOTh 3MOTY TpALIOBATH He
TIIBKKA 3 KapTorpadiyHMUM MaTepiaioM Ta arpudyTamu
00'eKTiB Ha HUX, aje i 3 piI3HOMaHITHIMH TUTIAMU TOKyMEH-
TiB (TeKCTOBUX, TpadiuHuX, MyJIbTUMEIHNX), TIOB'I3aHHUX
i3 MeBHMMHU 00'eKTamy, 3a0e3nedyBaTH BUKOHAHHS CKIal-
HMX 3aMuTiB 10 6a3 DaHUX Ta NMEePEeTBOPIOBATH IXHi pe3ylib-
TaTH y KapTorpamu 4u giarpamu, NpuB'si3afi 10 MEBHUX Te-
puropiii Tomo. Cepex HUX HE TIIBKK 00pOONIEHHS MaTepi-
aJliB MOJbOBHUX BUMipIOBaHb Ta CIIOCTEPEXEHb, ane it odop-
MJICHHS iX Y BUTJISHI KapT Ta cXeM, 30epiraHHs KapTorpa-
(iYHMX MaHWX PIi3HUX THMIB Ta BiZOOPaXKEHHS OKPEMHX
KaprorpadiyHUX DaHUX Ta Pi3HUX KOMOiHawii maHux. [Tpu
oMy 3a0e3MneuyeTbcs MOIIYK NaHMX 3a X aTpubyTam,
pO3TalIyBaHHAM BITHOCHO 3aJaHOTO 00'€KTa YW TpYIH
00'eKTiB, aHAJII3 3HAXOHKEHHSA 00'€KTIB, TOMOJIOTIYHNAX Bij-
HOIIIEHb, HASBHOCTI Ta IITLHOCTI PO3MOJiNy 00'eKTiB. aHa-
i3 aTpuOyTiB 00'€KTiB KapT, kinacudikauis qannx. CydacHi
MepexeBi ['IC 3a0e3medyroTs aHami3 Ta BinoOpaXeHHs 3MiH
JaHUX y yaci, moOynoBy rpadoBuUX CTPYKTYp, MepexeBuii
aHaJi3, po3B's3aHHA TPAHCMOPTHHUX 3ajay, BUPIIIEHHSA 3a-
Jlay MPOEKTyBaHHS 00'€KTIB Ta TEPUTOPIil.

VY cuctemax ynpaBlliHHA e€Heproe()eKTUBHICTIO €KOHO-
Miky periony I'IC BUKOPHCTOBYIOTBCS IJIsl KEpyBaHHS Lia-
paMu naHuX i3 JaTYWKiB MepBUHHOI iHpopMmalii, iHGopma-
1ii Mpo MPOMMUCIIOBi 00'€KTH Ta YCTaHOBH, MOKA3HUKH €Hep-
TOCIIOXKMBAHHS Ta BiAMOBiAHOT eHeproeeKTHBHOCTI TOLIO.
Ha Bigminy, cneuianizoBani ['IC BupinIytoTh 3aBOaHHS JH-
e TeBHOTO HAampsMy Ta MAarOTh CHeliai3oBaHuii HaOip
IHCTPYMEHTIB, IO Kpalle 3aJ0BOJIbHSIE MOTPEON KOPHCTY-
BaviB, SIKMM TTOTPiOHO BUKOHATH MEeBHE OOMEXeHe KOJIO 3aB-
nmanb. Taki ['IC cTBoproroThCS Ha TWIATGOPMi YHIBEpCaTb-
Hux ['IC abo sk camocTiiiHi cucTeMu Ta MOTPeOYIOTh HaAsB-
HOCTi CIIeIialli30BaHOTO MPOTPAMHOTO 3a0e3MeUeHHs, Of-
HaK 3a3BUYaii BOHM HEJOCTYIHI Y BUIIIAAI MepexeBUX BeO-
JOATKiB.

['eonaHi nopinAOTh Ha 1Ba OCHOBHUX TUIIM: PacTPOBi Ta
BEKTOpHi. PacTpoBi reomaHi — pacTpoBi 300paxkeHHs 3 Te-
OTPHB'A3KOI0, HAMPHKIIA CYyMyTHUKOBI 3HIMKH. OKpiM cy-
MYTHUKOBHX 3HIMKIB, pacTp BUKOPUCTOBYIOTh A Luppo-
BHX MoJenei penbedy, ne KoKeH MiKCellb 300pakeHHs Mic-
TUTB iH(QOpPMALLiI0 PO BUCOTY H.p.M. y Liif TOUL MicIIeBOC-
Ti. BekTopHi reomani onucyroTsess HabopoM abo MocCinoB-
HICTIO KOOpIMHAT, TeOMETpi€r0 i aTpuOyTUBHUMH 3HA4eH-
HSAMHA. TOYKHU — JI1 BU3HAYEHHS TOYKOBOr0 00'€KTa JOCUTH
mapyu KOOPAWHAT, MPUKIAA TOYKOBUX OO'€KTiB Ha KapTi —
POI (anrn. Points of Interedt ninii — reometpist ninii 3a-
JIA€THCS MOCIiIOBHICTIO Map KOOPIMHAT, MOJIITOHU — 3aja-

I0TbCA KOOpPAMHATH BepIuuH. OKpiM TUIy reoMmeTpii i po3-
TallyBaHHA, HE MEHIUI BaXJMBa aTpuOyTHBHA iH(poOpMaLLis.
VY BEKTOPHHX JaHUX KOKEH 00'€KT MOXK€ MICTUTH TOAATKO-
By arpuOyTHBHY iH(opMmario. BukopucroByroun 1i arpu-
OyTH, MOXXHA poONTH BUOIpKM 00'€KTIB i 3aCTOCOBYBATH JI0
HUX pi3Hi npaBuia odpobnenns. Y 6inbmocti I'C-incTpY-
MEHTIB € MOJMJIMBICTh TeperiigaTtd aHi y BUTIAni Ta6-
JIMIb, OJHAK IS BEKTOPHUX T'€0JaHUX PO3pPOOJIEHO BENHKY
KiNbKICTh pi3HOMaHiTHUX (opmaTiB. Tak, Hampukian, Sha-
pefiles —dopmar, mo BukopuctoByBascsi misi ['1C-nmakeris
koMmmaHii ESri, aje BUABMBCS 3pyYHUM y BUKOPHUCTaHHi i
CTaB CTaHAApTOM JUIS iHIIMX reoiH(popMaLiifHUX A0AaTKiB.
KML (anra. Keyhole Markup Language- moBa po3miTku
reogannx Ha miactaBi XML. Jomatok Google Earthe
HaWJOCTYMHIMIMM iHCTPYMEHTOM pOOOTH 3 TeOJaHNMHU B
mepexi [nTepret, a KML- daitnn HaGynu 3HavHOTO TMOIIN-
penHs B kKapTorpadiuaux cepBicax. GPX —rtekcrosuii ¢op-
MaT Ha migcraBi XML, akTHBHO BHKOPHWCTOBYETHCS IS 3a-
mucy GPStpekie. CSV —BHaCIiIOK MPOCTOTH — TEKCTOBHIA
¢dopmar, nommpeHuii A 30epiraHHs reogaHuX, KOOpaMHa-
TH 3a3HadeHi B KoJoHKax Tabauri, CSV 31e06iiap1oro Bu-
KOPUCTOBYIOTb JJIs TOUKOBUX 00'ekTiB. GE0JSON -Fekcro-
BUil (hopMaT, BHACHIIOK 3PYYHOCTi 3acCTOCYBaHHA LbOTO
¢opmaty B JavaScriptocTaHHIM YacoM MOYaIM aKTHBHO
BUKOPHCTOBYBATH Ul iHTepakTUBHOI Kaprorpadii. GeoJ-
SON 3acnoBanuit Ha JavaScript Object Notation (JSON).
GeoJSONipwsHaueHnit IS IOAaHHS Pi3HUX CTPYKTYp Te-
orpadivanx maamx. O6'ekr GeoJSONvoxe OyTH monanuit
reometpieto (anrn. Geometry, o6'ektom (anrn. Featurg
abo xonexuiero o6'exti (anrn. Feature Collectioh V Ge-
0JSONOG'eKT CKIagaeThest 3 Habopy Map KIkOu/3HAYEHHS
(BmactrBOCTi). IM's1 KO’KHOT BIACTHBOCTI CTPiYKOBOTO THITY,
a 3HaYeHHS BJIACTUBOCTI MOXe OyTH CTPiUYKOBHM THIIOM,
KiJIbKiCTIO, 00'€KTOM, MacWMBOM a00 OJHUM i3 JiTepasiB.
O0'ext GeoJSONMoxe MaTh NOBibHY KilIbKICTh BIACTH-
BoCTel (Map KItou/3HAYEHHS).

HasiBHi kaprorpagiuHi mporpaMu A0TOMararTh MIBHI-
KO i JIlerko Bi3yaiizyBaTu HasBHI [aHi, OMHAK y MPaKTUUHIH
MisUTbHOCTI BUHUKAIOTh CUTYAIlil, Ie BapTO 00pOoONSTH NaHi
IUTS Bisyautizamii BiIOBiTHO IO BUMOT KOHKPETHOI 3a/adi.
VY 1poMy BHUMAAKYy MOTPiOHO BUKOPWCTOBYBATH HasBHI 3a-
co0u mporpamMyBaHHs, OpiEHTOBaHI Ha MepexeBy poOOTy 3
BEJMKNUMH 0OcAraMu JaHuX Ta BeO-cepBicu. 3acobu MOBHU
nporpamyBanHs PythonsnaThi omepyBaTh BETMKHMH Macu-
BaMH JaHUX, IO € 0COOIMBO KOPUCHUM AJIA aHalli3y 004mc-
JieHb, MoBa Pythonmae nerkuii ans cnpuiHSATTS CHHTaK-
cuc. 3acobu PHP opientoBani Ha BeG-cepBicH, HOCHTbH
rHydyka rpadiuna 6iomiorexa mis PHP mig HasBoro CD
BKJIIOU€HAa B CTaHOAPTHWIl IHCTASILIHHWI TMakeT Ta Aae
MOXJIBICTb CTBOPIOBATH 300paykeHHS 3 HyJIS 1 UM MaHimy-
moBatu 3 HasBHuUMU. Sparkline Graphing Libraryae 3mo-
Ty [IOJaBaTH Bi3yaJibHi KOMIOHEHTH B nokymeHT. PHP
moB'si3aHMiA 3 0a3010 maHWX, Hampukiaag MySQL, mo mae
3MOry TpalfoBaTH 3 BEJIMKUMU MacuBaMM maHuX. IIpote
MOBa IporpamyBaHHs Processingabesnedye mpocte cepe-
JIOBMLLE TIPOTrpaMyBaHHs, MOMKJIUBICTb CTBOPEHHS AMHAMIiy-
HOI Ta iHTepakTUBHOI rpadiku 3a IOMOMOrOI AEKiIBKOX
PAAKIB KOAY WUISAXOM BUKOPUCTAHHAM HU3KM Oi0nioTek.
31e0inbuioro iHTepakTWBHA i JMHAMiuHa iH(popMaliiiHa
rpadika B Mepexi po3pobiiseThes 3 Bukopuctanuam Flashi
ActionScript.['padiky moxHa ctBoproBaty y Flash,a Acti-
onScriptaae 3Mory Kpaiie KOHTPOJIIOBATH MPOLIEC B3aEMO-
Iii KopucTyBauiB 3 iHTepakTMBHUMHU 00'ckTamu. Flashzo-
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JaTKK1 3aBaHTAXYIOTbCS BiJHOCHO LIBUAKO, i Ha OinbIIOCTi
komm'totepie Flash Playemske BctaHOBiI€HO 3a 3aMOBUY-
BaHHSIM.

Sk moka3sye aHalli3, MOMyJISAPHI 1 JOCTYMHI 3aco0u B3ae-
MoJii 3 iHTepHeT-pecypcamMn — Be0-Opay3epyn NOCTiiiHO BIIO-
CKOHAJTFOIOTHCS Y HATIPsIMi MPOLYKTUBHOCTI, a 3acoou HTML,
JavaScripi CSScratoTh 10BOJi eeKTHBHIUMU IJIs Bizyati-
3amii qaanx. OcTaHHIM YacoM yIOCKOHAJICHO Bi3yalli3allito,
AKa JIeTKO pealti3yeTbca y Opaysepi 3a3HaueHUMHM 3acoba-
Mu. ko panime iHpopmauiiiHa rpadika, 3 enreMeHTaMu
iHTepaKTUBHOCTI, CTBOpIOBaNacs nepeBaxHo Ha Flashi Ac-
tionScript,To HasiBHI HajiliHI B po6OTi MakeTH i 6ibaioTeKH,
AKi JOTOMaraloTh LIBMAKO CTBOPIOBATH iHTEPAKTHUBHI i
CTaTWYHI Bi3yaJbHi 00'€KTH, 10 HANAIOTh MOXIIUBICTH IJIst
poboTH 3 TaHUMH KopHcTyBava. JavaScriptiabararo mpoc-
Tilne BUKOpPHUCTOBYBaTH 3 OibiioTexkamu jQuery ao Mo-
oTools.I[Tnarinu ast 6i6;1i0TeK AOMOMAraroTh Iij 4ac CTBO-
peHHS IesIKNMX OCHOBHMX BHIB aiarpam i rpagikis. [Tepesa-
ra TMoJjsrae B TOMY, IO He MOTPiOHO BCTAHOBIIOBATH Ha
cBilt cepBep rpadiuny 6iomiorexy PHP.

3. Po3pobsienHs 3aco6iB Bi3yasizamii mpocTropoBux
eHepreTHYHUX AaHUX. J[aHi 3 1aTUUKIB, IKi BAKOPHUCTOBY-
totbes y ['IC, 3a3Buyail MatoTh reorpadivuny (MpocTopoBy)
MpuB's3Ky. JlaHi OTpUMYIOTh MPHUCTaBKY "Te0" 3 MOMEHTY
iX MpuWB'A3KK O MICIEBOCTI Ta BimoOpaKeHHS Ha KapTi.
[TpuB'a3ky 00'ekTa 10 MiCLEBOCTi 3[iHCHIOIOTh 3a 1OMOMO-
roto reorpapiyHIX KOOpIMHAT (ZOBrOTH i MIMPOTH), a TaM,
Je MoTpiOHO TPUBUMipHE MoAaHHA, — BUCOTH. JaHi 3 nar-
YUKIB Ta iHIIA iHpOpMaLlis € HEMPOCTOPOBUMHU AaHUMH, OT-
xe ¢yHkuist ['IC — BcTaHOBIIEHHS 3B'SI3KY 3 IPOCTOPOBUMH
naaumu. ['IC mMoke 30epiraTn HU3Ky mapaMeTpiB IS KOX-
Horo o0'exta. ['IC-momaTok nae 3MOry 3MiHIOBaTH 30BHIlI-
Hill BUIIIA KapTH, TPYHTYIOUNCH HA HETIPOCTOPOBIil iH(Op-
Mallii, CymyTHiii pO3TallyBaHHIO KOHKPETHOTO JaT4hKa
(06'exTa), BiIMOBIIHO 1O 1OTO MPOCTOPOBOI MPUB'SI3KH.

3a3BuUvaii, Ha He3HAUYHIil 3a TUIOLIEI0 TEPUTOPIi 3HAXO-
JMThCS 3HAYHA KiJIbKICTh pi3HOMaHITHUX 00'ekTiB. BoHHM
MaroTh pi3HUI TN Jokanizauii. Baromum acnektom I'IC €
MOXJIMBICTh KinacugikawLil 00'eKTiB 32 pi3HUMM O3HAKaMHu,
B)XJIMBUMU JJIsI 3a/1a4 1li€i cucteMu, ToMy iH(opmallis B
I'IC nopingeTsca Ha MeBHi TeMu. Y MeXaX TeMH 00'€KTH
TOMINSIIOTECST Ha Imapu (3a THIaMH BHKOPUCTOBYBAHHX
€HeProHociiB, 3a Kiacu(ikalierd NPUHATIECKHOCTI TOIIO).
CXOBHILlE TaHWX y XMapHOMY CepBici Ma€e BiIKpHTi iHTep-
(eificn mus DoCTymy Ta TyOJiKalii iHTerpOBaHWX NaHUX,
YTpaBIiHHA TKUMH 3IIHCHIOEThCS XMapHUM cepBicoM. Joc-
TYII 10 LUX JAAHUX MOJKe 3[iHiCHIOBATH Oyb-SIKUI KOPHCTY-
Ba4 Mepexi [HTepHeT 3a JomoMororo myOIivHNX TOKyMEH-
TOBaHMX iHTep(eliciB mocTyy, sSKi HaJlae XMapHUii cepBic.
3a HaKONMMYEHHA NaHUX y XMapHOMY cepBici Oe3moce-
penHbO BIiAMOBIAAIOTH MiANPHUEMCTBA Ta ycTaHoBH. JlaHi
MiINPUEMCTB 3aMUCYIOTHCA Y CXOBUILE JaHUX Yy XMapHOMY
cepBici 3a momomororo iHTepdeiiciB, ki 0a3zylOTbCs Ha
HTTP npotokomi. Peanizarist cxoBuina qanux y XMapHOMY
CepBiCi MOXIMBA 32 JOMOMOTOI0 MOMYJIAPHUX XMapHHUX
cepeici, Takux sx: AWS, Azurei Google Cloud.

Buxopucrani 3aco6u ['IC momomararoTh BisyarizyBaTh
HAKOTIMYCHi JIaHi BiMOBITHO 0 BUMOT KOHKPETHOI 3a/1adi.
Jnist motmmyKy Ta BUOOpY JaHUX MIOA0 €Heproe(eKTHBHOCTI,
I'IC mae 3acobu pobotH 3 6a3amu maHux. [IpocTopoBa iH-
¢dopmaris, mo 30epiraeTbes y crieniaiizoBaHux 0azax na-
HUX, 3a0e3Neuye omnpalfoBaHHA HakonuueHoi iHdopmarii
BIZIMOBINHO /10 BUpillyBaHWX 3anad. Po3poOieHi KoMrmo-

HEHTH ONEePaTUBHOrO, aHAITMYHOTO Ta iHTENEKTyaJlbHOTo
OMpALOBaHHA JaHUX BUKOPHCTOBYIOTh MapaMeTpH TeOiH-
(opmariHOT TPUB'A3KY A7 3a0e3MeueHHs Bi3yami3amil aa-
HUX 3a TMPOCTOPOBMM NPUHLIMIOM. AHANITHUYHWN amapaT
I'C mutsxom peamizamii anropuT™iB i 3amad 0OpoOIEHHS
MPOCTOPOBHX JAHUX 3a0e3Medye MiATPUMKY HPUHHATTS yII-
paBIiHCBKMX pilIeHb SK HA PiBHI OKpemoi opraHizamii 4u
YCTaHOBH, TaK i Ha palloHHOMY, 00JJACHOMY M PerioHajb-
HOMY piBHAX. Takwii miaAXix He TITBKU pealizoBye 00poOKy
MarepiajiB OKpeMHX MO00'€KTHUX BUMIipIOBaHb Ta CIIOCTeE-
pexeHb, ane i 3a0be3neuye GpopMyBaHHS iHTErpOBaHMX IO-
Ka3HUKIB y BUIIAAI KapT Ta cxeM, 30epiraHHs OTpUMaHHX
KaprorpagiuHux aaHuX. 3abe3nedeHHs Bi3yamizalil JaHUX
3a 1X arpuOyTamu, po3TallyBaHHSIM BiHOCHO 3amaHol rpy-
M1 00'eKTiB eHeproeeKTMBHOCTI, LIIIBHOCTI PO3MOALTY
00'ekTiB, aTpuOyTiB 00'€KTiB M iX Kiacudikamii 3 ypaxy-
BaHHAM 3MiH IaHUX Yy Yaci, peaji3oBye GpopMyBaHHS yIIpaB-
JIHCBKMX pilIeHb OIOA0 e€Heproe(eKTHBHOCTI Ha miAcTaBi
OTPUMAHOT B TakWil cmocid 00'ekTHBHOI iH(oOpMarii mpo
CTaH €HeprocroXKUBaHHS.

Jlnst moOynoBM KOMITOHEHT Bi3yaltizallii JaHuX eHeproc-
noxxuanHs B ['IC BukopucroByeThes iHTepdeiic API (anr.
Application Programming Interfages momomororo sikoro
MporpaMHi KOMIOHEHTH B3AaEMOIIOTh OJMH 3 oIHUM. [Ipu
LbOMY 3a3BMYaii KOMIIOHEHTH YTBOPIOIOTh i€papxilo — BuU-
COKOpIBHEBI KOMITIOHEHTH BHWKOPUCTOBYIOTH AP| HI3bKO-
piBHeBuX KommoHeHT. Ctpateriss API| oxormmoe po3po0Ky
KOMITOHEHT Ha TizacTaBi icHyrounx AP, HagaHHs BHyTpi-
HiX cepsiciB po3pooHukam. Crangaptai AP, nns 3abe3me-
4YeHHS (PyHKLIOHAIBHOCTI, BiIirpaloTh BaXJIMBY POJIb, OC-
KiJIbKM BOHU T'apaHTyIOTh, 10 BCi KOMIIOHEHTH OyAyTh Mpa-
roBaTu ofgHakoBo. Y Bumnanky API rpadiunux intepdeiicis
Lie O3Hayae, IO MPOrpamMu OyILyThb MaTH CXOXKHUH KOPHUCTY-
BallbKuii iHTepdeiic, 110 MoJeriye NpoLec OCBOEHHS HO-
BUX MPOrpaMHUX MPOIYKTiB. Y BUMaaKy BeO-I0AaTKiB, 3ac-
TocyBaHHA cTaHHapTu3oBaHux API 3abe3neuye kpocniat-
(¢opMHY cyMmicHicT (yHKUIIOHYyBaHHS AONATKIB Mix dYac
3acTocyBaHHS BeO-OpaysepiB, peanizoBye mepemady iHop-
Marlii i 3a0e3meuye B3a€MOJIIFO 3a JTOTIOMOTOI0 CTaHAAPTHO-
ro HTML ¢opmarty. 3aransHomoctymHi AP| 3a6e3meuyrots
nepenadi JaHWX B OogHOMY 3 ABOX (opmariB: XML abo
JSON. JSONe naGaraTo Oinbll JIAKOHIYHWI | TIPOCTHH y
CIPUAHATTI JTtOAMHOIO, Hixk XML.

Intepdeiic mporpamysanns nogatkie Google Maps API
3abe3mneuye CTBOPEHHA HEOOXiTHOTO KOPUCTYBauy iHTepak-
TUBHOTO Kaptorpadiynoro marepiany ['IC-cuctemu. Lleit
cepBic HaJae NOCTYMN A0 Belnue3Hoi kaprorpadiuHoi 6a3u
JaHWUX — TPAOULIHHUX KapT, CYMyTHUKOBHUX 3HIMKIB 3€MHOT
TIOBEPXHi, MaHOpaM Meperiisiay BYJHIb Ta BUKOPHCTOBYE
TpUBUMIpHI 300paxkeHHs Ta Mozneni. Kaprorpagiuna 6a3za
MOCTIHHO OHOBIIIOETHCS, IO 3a0e3Meuye MOXKIIMBICTh Mak-
CHMaJTbHO TOYHO BimoOpa3swuTH peanbHUNl CTaH O00'€KTiB,
30KpeMa U eHeprocmoxkuBaHHA. Kaptorpadiunuit pecypc
cKJIaflaeThesl 3 0a3u NaHUX JUCTAHLIMHOTO 30HIYBaHHA Ta
TonorpadiuyHux Kapt. g gocTyny A0 AaHUX MPOMOHYEMO
nBa cepsicu — Google Maps Google Earth. Google Maps
cepsic http://maps.google.comipaioe B pexxumi BeG-10-
JaTKy, e JOCTYM A0 AAHUX MAaKCUMAJIbHO CrIpoIueHui. s
neperianay JoCTaTHbO MPOrpaMHOro 3abe3nedeHHs BeO-0pa-
y3epa. 3pYdYHICTh HaBiramii 3yMOBJI€HAa BWKOPHCTAHHIM
texHoJorii AJAX, 10 Jae 3MOTy OHOBITFOBATH BMICT CTO-
piHKu 0e3 11 mepe3aBaHTa)KeHHS.
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B Takuit cnioci6 31ilicHIOeThCS 3MiHa MaciuTady i mepe-
MillleHHs Ha KapTi 6e3 Oyab-sikux 3atpumok. Google Earth
cepgic http://earth.google.comipaiitoe 3 nanumu 3a gomno-
MOTO0 CIeIialbHOI TpOTpaMu-HaBiraTopa, Imo motpedye
OKpeMol YCTaHOBKH. MOJKJIMBOCTI TMporpaMu mHepeBepily-
10Th BeO-cepBic Ak Ha0OpOM IaHWX, TaK i HAIBHICTIO 101aT-
KOBUX {HCTpYMEHTiB (BUMiproBaHHs, poboTa 3 GPS).Buko-
pucrtannst Google Earthsabesneunsio nonynspusaiio gpop-
maty KML (aurn. Keyhole Markup Languagerio € pos-
mupeHHsM XML, mo po3pobneHe ans 30epiraHHs Ta onu-
Cy BEKTOPHUX MPOCTOPOBUX NaHUX. [lomysspHicTe dopma-
Ty 3abe3meuye iMIOPT Ta €KCMOPT y HalimolmupeHilli naxe-
™ ['IC Ta KOHBEpPTyBaHHs NaHWX 3 IHIIUX (OpMATiB y
KML. 3a nmomomoroto cepeicy Google Maps API anr.
Google Maps EnginectBoprotoTbcs Tpu3HadyeHi sl KO-
pHCTyBava KapTH 3 MiTKaMH, MIapamu, MapupyTamu. Kom-
TMOHEHTH CUCTEMM MOKJIMKaHI MaKCHMalbHO TOJIETIINTH
JOCTYN cnoxmuBadiB 10 3acobiB I'IC, a cepBic mMae Benuky
KiJTBKICTh HaJIAIITYBaHb, a TaKOX MOXUIMBICTH iHTETparlil
CTBOPEHMX KapT y CaiT.

J1s KOpUCTYBaHHS CEpBICOM IOCTaTHbO MaTH aKKayHT
Google,skuit 1ae 3MOry HAHOCUTH MITKH Ta iHIIY MPOCTO-
poBy iHdopmauito Ha KapTy. 30BHIIIHIM BUIIIAA MITOK Ta
00'€KTiB 3MIHIOETBCS CIIOCOOOM BUOOPY KOJIBOPY Ta rpa-
(iuHOTrO BimOOpaxKeHHs, MPU LIbOMY € MOXJIMBICTh 3aBaHTa-
KyBaTH TrpadidHi 00'€eKTH 3a JOMOMOroI0 TMPSIMOrO TMOCH-
JAaHHA Ha 300paxkeHHs. 3PYdYHICTh cepBicy 3abesmedye
CTBOpPEHHSI MITOK, KOJM B)K€ Ha TOTOBiii KapTi MOXXHa Bi-
nmoOpaxatd Ti um iHmi iHdopmamiiiHi mapu. g mict, me
OCTYTIHA AOKJIamHa iH(pOpMaIis Mpo OKpeMi 00'eKTH iH-
(pacTpykTypH, MOXHa TakoX Neperyisiaatd "Tiopuany"
KapTy, AKa € KOCMIYHUM 3HIMKOM 3 BHCOKOIO PO3IiTbHOIO
30aTHICTIO 3 HaKIaJeHow Tonorpadiero. 3abe3neuyeTbes
MOXJIMBICTh po3MilllyBaTh KapTorpadiro Google MapSHes-
MocepeiHbO Ha Po3pobJIeHUX BeO-CTOpIHKaX, 110 MOCHIIa-
10Thesl Ha naHi B 6a3i Google.lle 3a6e3neuye neHTpaizo-
BaHICTh TaHWX Ta OMEPaTHBHE 1X OHOBJICHHSA. MOXINBICTH
JIOTIOBHIOBATH KapTy CBOIMH JaHWMHU Ja€ 3MOTY NOIATH
BJIacHI 00'€KTH, MapKepH, iHTEPaKTUBHI MiAKAa3KHW Ta CIUIH-
Batoyi BikHa. [laHi s BimoOpaxkeHHsT MOXYTh repedyBaTh
AK 0e3mocepeiHbo B KOJi BEO-CTOPIHOK, Tak i B 30BHILITHIX
(aitmax. V cucTeMy yHpaBIiHHA KapTOK BKJIIOUYEHI CTaH-
JapTHI MOXJIMBOCTI HaBirauii Ta aHiMauii. € MOXIUBICTh
CTBOPIOBATH TEMATHYHI LIapy Oe3MocepeiHbO B PEXKMMI Te-
perisiny BeO-CTOpPiHKH.

Oco6uBicTIO i roioBHO BiaMiHHicTIO Google Maps:
36epiranHs maHux Ha cepBepi Google, BinoOpaxeHHs Ta
00po0OyieHHsT AaHWX OHNalH. Benwka mBHAKiCTh BimoOpa-
JKEHHSI IAHUX JOCATAETHCS 3aBIAKH TMOKa3y AAHUX Ha pi3-
HUX piBHAX MaciiTabyBaHHA Ta MOCTYMOBOMY MTPOMAaJIbOBY-
BaHHIO 32 MIpO0 3aBaHTaKeHHS NaHuX. JlaHi opraHi3oBy-
I0ThCS 3a MPHUHOUTNOM mapiB. JaHi B cucTeMi Bxke MiAro-
TOBJIEHI 10 BUKOPUCTAHHA Ta 1X HEe MOTPiOHO cCreLiaTbHUM
yiHOM 00poOnsaTH. [lpu3HaueHi Ui KOpHCTyBada HaHi
OinbID KEepOBaHi, OCKIJIBKM MOXKHA 3MiHIOBATH TOPSAIOK iX
BimoOpakeHHs (MiHATH AW MiCIIMH), CTBOPIOBATH IIApPH
3 BKJIaJEHUMH iHIIUMHU [apaMu Ta o0'ekramu. CTBOpeHi
JaHi MoXe NeperiaHyTH OyIb-KMH KOpHUCTyBau caiTy
Google.3abe3mneuyeThesi MOOYA0BA MEPCIEKTUBHUX (peiib-
e(HIX) 300pakeHb, HAHECEHHS BJIACHUX 00'€KTiB, 1X Moen-
HaHHS 3 TIOBEPXHEI0, BUMIPIOBAHHS BiACTaHeW, meperysimg
TepuTopii Ha 3aaHill BUCOTI.

Jnst pobotu 3 API moTpibHO Hacammepen 3apeecTpyBa-
THCS Al oTpuMaHHs Kitoua API. JInst po3MillieHHsT KapTh
Ha TIeBHi BeO-CTOpiHLI BapTO BUKOHATH HHU3KY KpOKIB.
Po3pobHuk otpumye yHikanbHuit kon (APl key), mo nae
3Mory KopucTyBatucs cepeicom Google Mapslleit kon Ha-
JaJi MoBHHEH OyTH MPHUCYTHIiil Ha CTOPiHLI 3 KapToto i Oyne
CITY’KUTH A1t ineHTudikanii kopucryBada. J[ns min'enHan-
HS JI0 CEpBICY B TEKCT CTOPIHKH AOAAIOTHCS PAAKH PeecTpa-
uif, mo MicTATh OTpUMaHMi yHiKambHHMN KoJ. HeckmamHi
KOMaHIM Aal0Th 3MOTY JOJATH Ha KapTy BJacHi KOHTYpH,
MapKepH, iHTepaKTUBHI MiIKa3KK Ta CIUIMBatOYi BikHa. JaHi
Ui BijoOpaskeHHS MOXYTh nepedyBaTH sk 0e3rnocepeIHbo
B KOJIi BeO-CTOPIHOK, TaK i B 30BHilHIX (aitnax. Maps API
€ BIIKpHTOIO CHCTEMOIO, TOMY PO3IIMPEHHS KJIaciB MOil,
CTBOPEHHS MAKCTPIB i CTIeliajIbHNX MOIIYKOBUX CHCTEM 3a-
0e3meuyroTh PO3IMNPEHi MOKIIMBOCTI B3a€MOJIIT 3 CEPBiCOM.
Pasom 3 inmmmu nponykramu Google (GMail, Google Se-
arch, Google Docsoo) cepBic MoeqHye MOTPEOH KOPHUC-
TyBadiB i MoxmBocTi ['IC mis B3aemomii 3 IpOCTOPOBOIO
iHpopMmalliero.

3aranbHomocTymnHi 3acoou I'IC kapTorpadiunoro cepsi-
cy Google MapsvioxxHa IpaKTUYHO BUKOPHCTOBYBATH Jie-
KiJlbkoMa croco0amu, KOKeH 3 SIKMX Mae€ IepeBary i HeJo-
nixy. Haifmmpmi MosxsmBocTi 3abe3rnevye BUKOPUCTaHHSA
3aco0iB mporpaMyBaHHs MOBH JavaScript 6esnocepeaHim
BuknukoM ¢yHkuii Google Maps API[Ins novaTky mor-
pi6HO cTBOpUTH KOA html cTopinku. 3a nonomoror Google
Maps API|3 BuKoprCTaHHAM HOKYMEHTaMii Ta iIHCTPYKLiii 3
BukopuctanHs Google Maps/lani Ha cTOpiHLI CTBOPIOEMO
enement <div id="map"></div>,y sxomy BimoGpaxatu-
MeThcs kKapTa Google Maps3a notpebu MoXxHA CTUITI3yBa-
TH Lel eleMeHT, 3a3HauyMBLIM BHUCOTY i wupuHy. [lix'en-
HaHHs Gi6niotekn Google Maps APRinGyBaeThes 3a 10-
MOMOTOO CKpHIITa Ha BeO-cTopiHwi (mpor. 1).

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

Mpor. 1.Koa Bukauky Google Maps API

BusHaueHHs 06'ekta kaptu Google MapsueHTpyBaHHs
KapT MapameTpoM Centerra piBeH» HabGIMKeHHs (MaciuTa-
0y) kapTi mapaMeTpoM Z0OOM,a 3a motpedu — Moaudiky-
BaHHS CTHJIIO BiTOOpakeHHsS KapTH Ta ii eJEeMEHTIB 3a II0-
MoMOTrol0 mapamerpa Stylemnokaszano y npor. 2.

map = new

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

center: {lat: 49.835199, Ing: 24.0084904},
zoom: 18

N

Ipor. 2. Kox Bu6opy napameTpis Bino0paskeHHsI KapTH

Jnst BimoOpakeHHs1 monatkoBoi iHdopwmauii T'IC, Ham-
puKIax iHpopMalLifHOTO Ta TEXHOJIOTIYHOTO XapaKkTepy, Ha
kaprax Google MapsnoiijibHO 3aCTOCOBYBATH Crelliaib-
HUl eleMeHT TUIy Mapkep. J{Jis IbOro BU3HAYAETHCS 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'

Mpor. 3. Koa napamerpiB mapkepa
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JonaTKOBHMH MapaMeTpaMy MapKepa BU3HAYaThest HOro
po3TanryBaHHs POSition, Ha3ea title Ta mikTorpama icon.
[MixBiBIIM Kypcop OO Mapkepa, BimoOpasWThCs 3a3HavyeHa
iHdopmais mpo 06'ekT (puc. 2).

Kaprta CynyTHUK 'Qeq La

IHCTUTYT KOMN'IOTEPHUX
Hv

[trboprauin no maprepy IoT1} ﬁ

a0 B 2

—_— syn. KapniHcokoro +
Bynuuyn
———— BYWGA Crenana Baugepy
Anrekac =
85 : ) 57
AsvixapT 2018 Google  Ymoan eMkopHTaHHI

Puc. 2. Orpumane 3acodamu I'IC Google Maps API
300paxeHHs1 00' €KTa Ha KapTi

&7

00ale

Jnst BimoOpaskeHHs1 MOBHIiIOT iH(opMmaii mpo mapamer-
PH, HalIPUKJIa TEXHOJOTIYHOTO 00'€KTa, SIKUil TPUB'I3aHMIA
JI0 MapKepa, JAOIJIFHO BUKOPHUCTOBYBATH OKpeMe iH(opma-
uiliHe BikHO. J[JIst (bOTO MOTPIOHO TOAATH MO0 Tif 4ac KJli-
KaHHs Ha Mapkep y Google Maps taxuii crioci6 (rpor. 4):

var infowindow = new google.maps.InfoWindow({

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

N

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

infowindow.open(map, marker);

N

Ipor. 4. Koa BinnpauoBanHst mofii

BMicT moBigomiieHHsT iHpOpMaliifHOTO BiKHa OMUCYETh-
cs y mapamerpi content.Ilepmmii mapamerp merony event,
IO OMKCYE peakilito Ha TMeBHY il koprucTyBaya, addListe-
ner micTuTh iM'a BigmoBimHoro o6'ekra marker.O6'ekrom
Moxke OyTu Mapkep abo BnacHe kapTa. [{pyruii mapamerp
click Bu3Hayae Tunm monii, y UbOMY BHMAAKy — KJIiKaHHS
mumkoro. Tperiii mapameTrp ommcye (yHKLit0-00pOOHUK,
sKa CIpaLoe micis HacTaHHs nogii (puc. 3).

3a3HaueHni miaxin 3abes3medye MakCHUManbHy THYY-
KicTb y cTBOpeHHiI kopuctyBauskoro [13 I'IC mnst motped
IACVE, omnak motpe0ye MeBHUX 3HAHb Y HAMPSAMIi Iporpa-
MYBaHHs Ta 0COOJIMBOCTEN BUKOPUCTAHHS CIIeLiani3oBaHoO-
ro Google Maps API.

AnbTepHaTMBHUM CIOCOOOM € 3aCTOCYBaHHS CreLjiai-
30BaHUX BeO-CEPBICIB, SIKi JalOTh 3MOTY Ha MiJCTaBi JaHUX
KOPHCTYBa4ya CTBOPUTH (3reHepyBaTH) HEOOXiIHY KapTy.
OpnHuM 3 HUX € KapTorpadiunuii cepic BatchGeopo nok-
JVKaHUI 3HAYHO CHPOCTHUTH | MPUCKOPHUTH TPOLEC MiAro-
TOBKM KapT 3 KOPUCTYBAaLbKUMHU JaHUMH IS IyOmikamii B
Mepexi abo ApyKy. 3a3BHYaii Mmporec pyqyHOTO IOIaBaHHS
koxcHoi Toukn B Google Mapsiocuts TpynoMicTkuii i Mo-
’Ke 3aliHsATH TpuBanuii yac. Be6-cepeic BatchGeanouinbro
BUKOPUCTOBYBATH 3a HAABHOCTI B PO3MOPSKEHH] KOPUCTY-
Baya BEJIMKOI KibKOCTI TaOJMYHUX JAHWX, sKi BapTO Bi-

JI00pa3uTh y mpuB'a3ui 10 MicueBocTi. Lle MoxyTh OyTh
pI3HOMaHITHI ~ TeXHOJIOTiUHI JjaHi. 3aBmiKM  cepBicy
BatchGeo6e3 HeoOXiTHOCTI KOMyBaHHS Ta PyYHOro Mepe-
HECeHHsI JaHMX, 3a0e3MeUy€eThCsl CTBOPEHHS iHTEpaKTUBHOL
KapTH, TOTOBOI 10 PO3MIIIIEHHS HA CaUTi.

CynyTHUK o ol
p?
A2

KapTa

KoopauHat mapkepa:(49.835088,
24.008500000000026)

Runipirakui napameTy 14 7 kRT/mn

HCTUTYT K

' 10TEePHIY
H

i

—_— Byn. KapniHcbkoro
ga—o ﬂynuuﬂ CTer'raHa Eaﬂﬂepu +

8

Antexa q —

Dswi kapT ©2018 Geogle  YMOBN BUKOPHCTAHHE
Puc. 3. Bmoﬁpamel—n—m 3acobamu Google Maps APInapamerpis
TEXHOJIOTiYHOro 00' €KTa Ha KapTi

IMpouec cTBOpeHHs KapTH, 110 BimoOpaxae po3Taluy-
BaHHS Ta OCHOBHI MapaMmeTpu 3aco0iB 30upaHHs iH(opma-
uii IACVE, HaBeneHoi Hmk4e. CTBOPIOETHCS Ta0JIHIIA 3 Ja-
HUMHU 1715 Bizyanizauii 3acobamu Excel, Google Doca6o
OpenOffice Calc1abnuis). Baxnupo, m106 y Tadmuii mic-
TWIACS JaHi PO KOOPIOMHATH 00'€KTIB y TONAX, SKi MalOTh
Ha3py Latitudera Longitude.

Ta6auus. [lapameTpu TexHoJOTiYHOr0 00' €KTa 1151
CTBOPEHHSI KapT

Name Latitude| LongitudgValue | Type|Descriptiorn
loT Lenek- | yq g3500 24.00849| 1231 1 KBt/r
TpOEHeprist
IoT 2Boma |49.83509 24.0085 21,2 2 alr
loT 3enek- | 1g 83501 24.0083 | 422| 1| wBur
TPOEHEPTist
loT denex- | g 83503 240088 | 372 1| «xBur
TpOEHeprist
IoT 5Bona |49.83504 24.0086 | 92,1 2 alr

Ha ronoBHili cropinui uporo cepsicy BatchGeo
https://batchgeo.conyMoxHa 3aBaHTaXUTU TAOIULIO, B AKii
onucaHo HasBHI naHi. CepBic MIATPUMYE IMIOPT DaHUX 3
ycix ocHOBHUMX Tabnauunux penaktopie (Excel, Google
Docs, OpenOffice Calc)launi, micisi BUKOHAHHS MPOLIECY
T€OKOIyBaHHS, Ha eJIEKTPOHHY CKPHHBKY KOPHCTYBava cep-
Bicy OyIe HaJicJIaHO MOCHIIaHHS Ha CTBOPEHY KapTy TeXHO-
JOriyHOro 06'€KTa, IKYy MOYKHA pelaryBaT HaJali 3a Hala-
HAM TocuiaHHAM. Ha puc. 4300pakeH0 KapTy, CTBOPEHY
3acobamu Beb-cepBicy BatchGeos BimoOpaxeHnMu mapa-
METpaMu TeXHOJIOTIYHOTO 00'ekTa. 3a moTpedu KapTy MOXK-
Ha TeperisiHyTH y cepsici Google Earthpubpasmm omito
meHto "Export to Google Earth".

OpHaK HAaWTHYYKIIi MOKJIMBOCTI LIOAO CTBOPEHHS Ta
peanizauii 3aco6iB Bigoopaxenns ['IC mis IACYE 3abe3-
reyye BUKOPUCTaHHs iHTerpoBanux pimenb Google Cloud.
BukoprctanHs iX mo30yBae HEOOXiTHOCTI 3acTOCYBaHHs
CTOPOHHIX TPOTrpaMHUX 3aco0iB Po3poOKM Ta Bizyauizallii
naHuX. PO3IIIsIHEMO CTBOPEHHS TaKMMHM iHTETPOBAHUMH 3a-
cobamu I'IC inTepdeiicy B3aeMoii KOprcTyBayua 3 NaHNMHU,
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1o HaaACHJIarOTbCAd KOMIIOHEHTAMU HUXHLBOI'O piBH}I 3a 1I0-
MOMOTOI0 BIILHO JOCTYIHHUX PECypCiB XMapHOTO cepBicy
Google Cloud.
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Puc. 4. Kapra 3 napameTpamMmu TeXHOJIOTiYHOT0 00'€KTa,
cTBOpeHa 3acobamu BeO-cepsicy BatchGeo

[Micns peectpanii akkayHTa KOpUCTyBaua Ha CaiTi
http://www.google.com/accountsfapto 3aiiti y cTBOpe-

Huii o6mikosmit 3amuc (https://drive.google.com/drive/my-

drive), cTBoputi HOBHIl JOKyMeHT KHOmMKor "+ New" i
Bubpatu omnuito "Google My Maps"YV Bikni po6oTH 3 Kap-
TorpadiyHIM cepBicoM MOXXHA BHOpATH THIT KapTH, Ha SKii
BimoOpakaTUMyTbCsl MITKHM 00'€KTIB Ta AaHI KOpHCTyBaya
3a pomomMororo omii "BuxinHa kapta”. [ami moTpiOHO IO-
natu HoBwii map I'IC, y siskomy BiacHe i BinoOpaxaTumyThb-
cs ob'exktn, y Hawmomy Bumaaky IACVYE, 3a nomomororo
kHomky "Jlomatu map”. Takux mapiB Moxe Oyl IeKibKa,
HarnpuKiIan BianosigHo o tuny o6'ektiB [ACVYE.

Jani noTpiOHO moNaTh po3TallyBaHHS OKPEMOro 00'ek-
Ta, HATUCHYBIIW KHOMKY "Jlomati Mapkep” i mepeTsrHyTH
fioro B Micle, 10 BiANOBifa€ r€OKOOPIMHATAM 3a3HAaUEHO-
ro o0'ekta. YV BiKHI BIacTUBOCTEl 00'eKkTa BapTO 3a3HAYUTH
Ha3By, MapaMeTpu BiTOOpakeHHS, WOTO XapaKTEPUCTUKU
TOLIO Ta HATUCHYTH KHOTKY "30epertn”. AHaJOTiYHO MOT-
piOHO monmaTw Ha KapTy i omucatd BCi HEOOXimHI 00'€KTH.
CrBOpIOBaHa KapTa aBTOMAaTHYHO 30epiraeThesi B 00J1iKOBO-
My 3anmci. [locuanHs Ha KapTy MOXKHAa OTPUMATH MICIsA
HatuckaHHs kHonku "TlepernsHyTr". B3ipeus po3pobieHo-
ro B Takuii crioci6 inTepdeticy I'lC HaBeneHo Ha puc. 5.

&

Puc. 5. IHTepd)eﬁc ric

CTBOpEHy KapTy MOXKHa OIMyOJIiKyBaTH y Mepexi 3a 1o-
MoMoror  cepBicy BeO-xoctuHry B Google Cloud
(https://sites.google.com/)V 3a3HaueHoMy cepBici micisa
CTBOpPEHHSI 3arOTOBKH BEeO-CTOPIHKM KHOTKOIO "+" TOTpi6-
HO Y BiKHi BKa3zaTu HeoOXimHi aTpuOyTH CTOPiHKH (Ha3By,

3arojioBKH Tomo) i yepe3 mexto "Insert”, "from Drive" no-
JaTh Ha CTOPiHKY CTBOpeHy kapTy. Kuomkoro "Publish"
BimOyBa€ThCS aBTOMATHUYHA ITyOiKkalist y Mepexi [HTepHeT
Ta (OpMy€ETHCS OCUIIAHHS Ha OIMy0OJIiKOBaHY BeO-CTOPIHKY.

BucHoBKHu

1. 3anponoHoBano po3podky IACYE ekoHOMikH perioHy
3MiHCHIOBATH Ha Mi/ICTaBi KOMIOHEHTHO-OPiIEHTOBAHOT TEX-
HOJIOTiT Ta iHTErpOBaHOTO MiIXOMy, AKUH OXOILTIOE METOIH
Ta 3aco0M aHAIITUYHOrO 0OPOOJIEHHS NaHUX, MOJEOBaH-
Hsl, POTHO3YBaHHS Ta MPUNHATTA PillleHb.

2. Po3pobneHo IACYE ekoHOMikH perioHy, sika opieHTOBaHa
Ha CTBOPEHHs €IUHOTO iH(pOpMaLiitHOTO MPOCTOpY 3 JOC-
TOBIpHOIO, MOBHOK Ta ONEPaTUBHOK iHpoOpMaLiew, MO
BUKOPHCTOBYEThCS Il TeHepalii e(eKTHBHHX YIpas-
JIIHCBKHX pillleHb.

3. Po3po06iieHo 3 BUKOPUCTaHHAM KOHLEiT Mepexi [HTepHeT
pedeii 3acobu 30MpaHH] DaHHWX, OCHOBOI SKHX € MPOCTO-
POBO PO3MOIiNeHi MajorabapuTHi iHTENEKTyalbHi CEHCO-
pH, fKi 3B'13aHi 3i CXOBHUIIEM IaHMX Y XMapHOMY cepBepi.

4.TlokazaHo, MmO pPO3POOJICHHS KOMIIOHEHT TeoiHdopma-
uifiHoi cuctemu s IACYE ekoHOMikH perioHy NOUiJIbHO
3IiHCHIOBATH 3 BUKOPUCTaHHAM XMapHOTO CEpBiCy IOKY-
menTie Google Cloudra cremnianizoanoro Google Maps
API, mo 3a6e3neunTs onepaTuBHE CTBOPEHHS HEOOXiTHUX
KOMIMOHEHT, iX Moaudikaliro Ta HapoulyBaHHs iHpopma-
LifHUX MOKJIMBOCTEH.

5.Tloka3aHo, IO AOIAaTKOBE 3alydyeHHs 3aco0iB mporpamy-
BaHHs1, 30KkpeMa MoBu JavaScript Bukopucranusim Google
Maps API, 3abe3neuye MOXKIUBICTb PO3pOOJIEHHS TeOiH-
¢dopmaniitHoi cuctemu st IACYE exkoHOMiKH perioHy 3
ypaxyBaHHAM JOIATKOBHX CHELM(iYHMX BHMOT KOPHCTY-
Baya CUCTEMU Y Mali0yTHbOMY.

6. 3anponoHOBaHO 3aco0M MiATPUMKH NPUWHATTS yHpaB-
niHcekux pimens IACYE ekoHOMIKH perioHy opieHTyBaTH
Ha BUKOPHUCTaHHsA 0a3 i CXOBMIL JaHMUX, Creliai3oBaHUX
3arajibHOAOCTYNMHUX 3aco0iB cTtBopenHs ['IC ans Bizyauni-
3alii Ta aHaJIi3y JaHUX MPO EHePrOCIIOKHUBAHHS Ta EHEPTO-
e(eKTHBHICTh, 0 3a0e3Me4nuTh OOIPYHTOBAHICTH i onepa-
THBHICTb IeHepallii yIpaBIiHCHKHUX PillleHb.

7.TlokazaHo, IO Bizyallizallisi eHepreTHUYHUX JaHUX i pe3yJib-
TaTiB OOPOOJIEHHS Y MaKCUMaJIbHO CHPUMHATIMBOMY IS
JFOJVHH BUTJIAAI 3 TOYHOK TMPUB'A3KOK O Miclp po3Ta-
IIyBaHHS 00'€KTiB ynpaBJIiHHA 3a0e3meuye e)eKTHBHY Iia-
TPUMKY TIPHAHATTS YIPaBIiHCHKHUX PillleHb.
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L G. Tsmots, Yu. V. Opotiak, V. I. Roman
Lviv Polytechnic National University, Lviv, Ukraine

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 improvementlod tegion's economy is realized through the usefofmation-analytical
means of supporting energy efficiency managemehigtware based on intellectual information, Web &#ldcommunication
technologies. Architecture of an information-aniait system (IAS) for managing the energy efficign€ the region's economy
has been developed based on the principles of rmogulopenness, compatibility and use of a sdtasic design solutions. IAS
provides collection, processing and visualizatiberergy data, modeling, forecasting of energycéfficy management proces-
ses and support of energy efficiency managemerisidas for regional economic. The creation of afiediinformation space
with reliable, complete and timely information tlitised to generate effective management decigarssured. On the basis of
the Internet of Things concept developed data cilts that are the spatially distributed smallliigent sensors linked to a clo-
ud server. It is shown that it is expedient to d@wehe components of the geoinformation systenttierlACEA region eco-
nomy using Google Cloud Services and the spectli@eogle Maps API, which will provide promptly cta, modification
and increase of information capabilities. It isusg that the additional involvement of programmtiogls, including JavaScript,
using the Google Maps API provides the opportututgevelop a geoinformation system for the IASsopporting energy effi-
ciency management of regional economy, taking atcount additional specific future requirementshaf thesis system. It is
proposed creation of the IAS for supporting enesfiiciency management on the basis of databases@advarehouses, speci-
alized publicly available GIS tools for visualizati and analysis of energy consumption and eneffipiezfcy data, which will
ensure the feasibility and efficiency of generatethagement decisions. It is shown that the visatidia of energy data and pro-
cessing results in the most human-readable form priecise locations of the management facilitiesvigles effective support
for management decisions.

Keywords:. collecting; processing and visualizing energyaidficy data; supporting managerial decision-makiogicept of
internet of things; tools of geoinformation system.
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