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Meroro cTaTTi € aHani3 epeKTHBHOCTI BUKOPUCTaHHs 3ac0o0iB aucTaHUiiiHOro 30HAYyBanHs 3emii ([133) 3
ypaxyBaHHSIM TEHJIEHIIi}l iX pO3BUTKY 3a OCTaHHI JeCATh POKIB. Y CTaTTi aHANi3yIOThCA: e()EKTUBHICTH BHKOPH-
cranHs 3acobiB JI33 mis cowiaibHO-eKOHOMIYHOTO Po3BHTKY (y Kaprorpadii, Mereoponorii i KiIiMarToniorii,
OKeaHOJOrii, TiApoorii, CiIbChKOMY TOCIOAAPCTBI, JICOBOMY TOCHONApCTBi, Y 3aBAaHHIX MichKOro if perio-
HAJILHOTO KEPyBaHHs, JJI1 OXOPOHH HABKOJIMIIHBOTO CEPEIOBHINA, IIPU HAJ3BUYaHHUX CHTYaLisAX); epEeKTHBHICTh
IUSUTBHOCTI iHAiMCHKOI ramy3i [33 (sk mpukiaz oaHiel i3 mpoBinHUX aepkas B obnacti [[33); OCHOBHI TeHACHIIT
po3BuTKY cucteM JI33, 110 MiABUIIYIOTh e(pEeKTUBHICTh IXHBOI poOOTH (BiAKpHTHI HocTym a0 manux /133, mpu-
BaTHe i IPHBATHO-JEpXKaBHE IIapPTHEPCTBO, ONEPATUBHICT HOCTAaBKH iH(popManii, 00pobka ganux /133 Ha GopTy
KOCMIYHOT'O anapara, aHaJiTHKa Ha ocHOBI maHuX J133), MOpiBHSIHHS YaCTKH PUHKY JaHHX OE3MITOTHUX JiTajlb-
HHX anapartiB 3 YacTKOIO pHHKY maHuX JI33 i3 kocMocy.

Pesynpratamut CTaTTi € BUSBICHHS B CBITOBIH ray3i QUCTaHUIIHOTO 30HAYBaHHS 3€MJI TAaKHX TEHICHIIIH,
IO CHOPUSIOTH IMiJBUIICHHIO e()EKTUBHOCTI BUKOPUCTaHHS AaHuX J133:

— MOCTYMOBA MEpEeopieHTAllis 1O OTPHUMAHHs HE TUIbKU AaHHX NUCTAHLIHOrO 30HIYBAHHSI, aje TaKOXK i
QHAJIITHKY Ha OCHOBI IUX JaHUX;

— IHTEHCHUBHHUI PO3BUTOK METOiB F€OMPOCTOPOBOrO MOHITOPUHTY, Oi3HEC-aHANITHKH, MAIIHHHOTO HABYaH-
Hs, HSHPOHHHX MepPeXkK, XMapHOI apXiTeKTypH i aBTOMaTHIHOT 00pOOKH BENUKHX MacHBiB naHux J133;

— HE3BKAIOYH HA IIHPOKI MOXKIMBOCTI 3aCTOCYBAHHS JaHHUX JUCTAHLIHOrO 30HAYBaHHS 3eMIli 1 3HIKEH-
HS IiH Ha KOCMIi4HI 3HIMKH, CTYNiHb BHUKOpUCTaHHS Li€i iHpopMawmii [ BUPINIEHHS COLiaJIbHO-€KOHOMIYHUX
3aB/IaHb, 33 OLIHKAMH JESKUX aHATITHKIB, 30BCIM HE3HAYHHI, TOMY 110 MeHIIe HiX 1 % JaHuX, OTPUMAHHX Bix
CYNYTHHUKIB TUCTAHLIHHOTO 30HyBaHHS 3eMJIi KOJIU-HEOY/Ib 3HAXOAATh CBOIX KIIIEHTIB;

— B Iupii, Kurai, Pociiicbkiit ®enepariii Ta YKpaiHi MpoBIAHMME MPUHIMIIAME PO3BHUTKY raiy3i 33 € mia-
HOBE Jep)kaBHE (piHAHCYBaHHS, sIKE yXKe HE BUKOPHUCTOBYEThCS B OLIBIIOCTI PO3BHHYTHUX KpaiH, JIe PO3BUBAIOTHCS
IPUBATHO-ICPXKABHI i Komepuiitni ctpyktypu J33;

— MiAXiJ 0 TONIMPeHHs NpoAyKTiB J[33 Ha BHYTPINIHEOMY PHHKY 3 METOIO KOMIICHCAIIi{ KaIliTalbHIX BUT-
pat Ha po3poOky cymytHukiB J[33 B kpaiHax, ae 3ae0iiblie aepkaBHe (iHAHCYBaHHS B Liil ramysi, HEMHHY4YE
BeJIE 0 HEraTUBHUX PE3yJIbTaTiB;

— CTBOPIOIOTHCS HAL[IOHANBHI PUHKH JaHuX JI33, siki BUKOPHCTOBYIOTh: BIAKPUTHI JOCTYM [0 JaHUX, IPH-
BaTHe i IPHBATHO-JEpKaBHE ITaPTHEPCTBO, ONEPATHUBHICTh JOCTABKH iH(pOpMANii 32 paXyHOK 3aCTOCYBaHHS BeO-
CepBICiB 1 XMapHUX 00YMCIIEHb, aHATITUKY Ha OCHOBI JaHuX J[33, 00poOKy naHux Ha OOPTY KOCMIYHOTO amapaTa
B HEJIAJIEKOMY MaiOyTHBOMY;

— B MEPCIEKTHBI MailOyTHE TUCTAHIIIHOTO 30HAYBaHHs 3eMJi Oy/e 3aiexaTH BiJ IPOPUBHUX TEXHOJIOTIH,
iHHOBAIIMHUX pillleHb, HOBUX MOAATKiB i iHTerpamii TexHomorid, Takmx sk VR (BipTyambHa peanbHICTB),
AR (nonoBHeHa peanbHicTb), Al (uty4nuii intenekr), ML (MammuHe HaBuyaHH:), Big Data (Benuki nani), Cloud
Computing (xmaphi o6uucnenns) ta lo (InTepHeT pedeit), ki GyayTh MaTH BHpIlIAIbHE 3HAYCHHS I CETMEHTa
JIUCTaHLIHHOTO 30H/yBaHHS 3eMJIi.

B cTarTi BUKOPHCTaHO METO/ CUCTEMHOIO aHAI3y.

[IpakTHyHa 3HAYUMICTB CTATTI MOJISITAE Y MOKJIMBOCTI BUKOPUCTAHHS TEHICHIIIH PO3BUTKY CBITOBOI raiysi
JIMCTaHIITHOTO 30HyBaHHs 3eMJIi IpU CTBOPEHHI i eKCIITyaTallii HalliOHAIBHIX KOCMi9HHX anapartis J[33.

Knwouosi cnoea: 6esninomuuii nimanvbuull anapam, ipmyanbHa peaibHicmv, OUCMAHYilHe 30HOVBAHHS
3emni, egpexmugnicmev Oanux /33, xocmiunuii anapam, nompedu KOpUcmyeauyis, NpoCmopoge pOo3pi3HeHHS,
XMapHi 06YUCIeHHS.

The aim of this paper is to analyze the efficiency of use of Earth remote sensing (ERS) means in the light of
the trends in their development in the past ten years. The paper analyzes the efficiency of use of ERS means in the
interests of socioeconomic development (in cartography, meteorology, climatology, oceanology, hydrology, agri-
culture, forestry, in local and regional management tasks, and in emergencies), the efficiency of the Indian ERS
segment (as an example of one of the leading ERS countries), the basic trends in the development of ERS systems
that increase their efficiency (open access to ERS data, private and public-private partnership, information deliv-
ery promptness, onboard ERS data processing, and ERS-based analysis), and a comparison of the ERS data mar-
ket fraction of drones with that of satellites.

As a result, the following global ERS trends that increase the efficiency of ERS data use are identified:

— gradual reorientation from purely obtaining ERS data to making an analysis based thereon;

— intensive development of methods of geospatial monitoring, business analysis, machine learning, neural
networks, cloud architecture, and automatic processing of large ERS data arrays;

— despite the ample scope for ERS data use and the reduction of space imagery prices, this information, as
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estimated by some analysts, is used in the solution of socioeconomic problems only to quite a small extent be-
cause less than one per cent of the ERS satellite data can ever find their users;

— in India, China, the Russian Federation, and Ukraine, ERS is funded from the state budget, which is no
longer the case in most of the developed countries, where public—private and commercial ERS structures are dom-
inant;

— in the countries where ERS is mostly funded from the state budget, the approach to the distribution of
ERS products on the home market with the aim to compensate for the capital costs of ERS satellite development
inevitably produces negative results;

— the formation of national ERS data markets is in progress; the features of these markets are open access to
ERS data, private and public-private partnership, information delivery promptitude due to the use of web servers
and cloud computing, ERS-based analysis, and onboard ERS data processing in the near future;

— in the long term, the future of ERS will depend on breakthrough technologies, innovative solutions, new
applications, and the integration of technologies such as VR (virtual reality), AR (added reality), Al (artificial
intelligence), MI (machine learning), Big Data, Cloud Computing, and loT (Internet of things), which will be of
crucial importance in the ERS segment.

In the paper, the system analysis method is used.

The practical significance of the paper lies in the possibility of using the global ERS advancement trends in
the development and operation of national ERS spacecraft.

Keywords: drone, virtual reality, Earth remote sensing, ERS data efficiency, spacecraft, users’ demands.
spatial resolution, cloud computing.

Bukopucranus gaHux aucTaHUiiiHoro 3onayBanHs 3emui. /lucranmiline
3ouayBaHHs 3emii (/33) 3 kocMocy mBHIKO po3BHBAETHCS. OCHOBHUMHE CKIIAI0-
BUMH JUI HOTO PO3BUTKY CIIYKaTh JUKEpeNa Y BUIIALI KOCMIYHOTO YTPyHOBaHHS
cyrmytaukiB JI33, HazemHa iHQpacTpyKTypa IEHTpIB NMpHUiloMy ¥ 00poOku, BeO-
MOpTaNH TOCTYIY O KaTalloTiB, apXiBiB i omepaTuBHOI KOcMiuHOi iH(opmarii, a
TaKOX 3aKOHOJIABCTBO, II[0 BH3HAYAE TOJITHKY JOCTYITY i momupenHs gaanx J[33.
HeoOxigHrMy KOMITOHEHTAMU € TaKO MPOTpaMHi MPOIYKTH W CHCTEMA MiATOTOB-
KH KBauTi(piKOBaHMX KaJpiB.

Hami OyayTh po3risaaTvcs JTUIE MUBUTBHI 3aCO0M AMCTAHI[IHHOTO 30HTyBaH-
Hs 3eMJ1i — KOCMIYHI anapaty i Oe3MiJIOTHI JTTaabHi armapaTH.

Awnani3 nanux, npuseneHux B [1] — [5], 103BOIHMB MPOCTiIKYBaTH, 1€ BUKOPH-
CTOBYIOThCS naHi /(33 mist comianbsHO-eKOHOMIYHOTO PO3BHUTKY.

Kapmoepagis. TexHONOri1 TUCTAHIIITHOTO 30HyBaHHS 3€MJIi MalOTh iCTOTHI
TepeBary rnepej iHIMME 3aco0amu Tt GopMyBaHHS KapT MICIIEBOCTI:

— edexTt MaciTady (ra00aTbHe OXOIUIEHHS BEIMKUX TEPUTOPIH 3 MOXKITUBICTIO
OISy HEBEJIMKHUX AUISTHOK, IO JO3BOJISAE CKJIAAATH KapTH aOCOJIOTHO Pi3HOTO
Macmraoy);

— nAuHaMivHe KapTorpadyBaHHS i MOMXJIMBICTh SKICHOTO MOHITOPHHTY JTWHA-
MIYHHX TIpOILECciB; KapTorpadyBaHHs Ba)KKOIOCTYITHHX TEPUTOPIH y ropax, 3armo-
ns1p'l, OoJoTax, Jicax, MycTeNsx, JboAaX;

— 10siBa HOBUX 3ac00iB BiOOpakeHHsS KapT 3aMicTh MAlepoBOr0 MOAAHHS —
(hoTOKapT; HAOUHE TMOJAHHS Ha OJHOMY 3HIMKY BCIX BH/IIB TEPUTOPIaIbHUX JIaH]I-
madgTiB.

Y CIIA i €Bpori peryiasipHO BUKOPHUCTOBYIOTh BHCOKOJETAIbHY KOCMIYHY
3WOMKY Ui po3poOKky nupoBUX Monenel penbedy i BiqHOBIEHHS KapTorpadiy-
HuX npoayktiB. ¥ CHIA BucokozaeransHi HMGPOBI IUIAHU MICT i3 BUCOKOIO JAMHA-
MIKOIO PO3BHUTKY OHOBIIOIOTHCS HE PiJllle OJHOTO pa3y y ABa micaui. ['eonoriyna
ciry)k6a CHIA mopiyHO BUAiISE 5 MITH I0J1. HA 3aKyHIBIIIO KOCMI4HOI iH(popmarii
BHCOKOT'O i HA/IBUCOKOTO PO3Pi3HEHHS B IPUBATHUX KOMIIAHISIX.

Memeoponoein u krimamonoeis. Texnounorii 133 Ha OCHOBI KOCMIYHHX arapa-
1iB (KA) y MeTeoposorii modanu 3acTOCOBYBaTUCS HabaraTo paHilie, HXK B iHIINX
cdepax gocmipkenHs 3emii. o 1970-X pokiB 3HIMKH 3 KOCMOCY 3aCTOCOBYBAJIHCS
caMe B LMX LUIAX 3 BUKOPHCTaHHAM METEOpOJIOTIYHUX CYMYTHHKIB. [laHi 3HIMKH
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BIIEpILIC B HAYIll [MOKa3aad OyIO0BY XMapHOI'O MOKPUBY H HUPKYJALI0 aTMOchepH
B HhOMY. 3apa3 KA MOCTaBIAIOTh BENMKUN OOCIT MaHWX 3 TEIUIOBOTO OalaHCy
ranetd. Pizai KA BemyTh mocTiifHHN KOHTPOIB 32 BOJSHOIO Mapol0, TEMIIEpaTy-
poro B atMocdepi, 030HOBUM IIIApOM 1 e OE3TIUIr0 iHINX MOKa3HUKiB. MeTeopo-
moriuni KA 3aknanm, pakTiaHO, KapAUHATHHO HOBUH PO3BUTOK KIIMATOJIOTII.

Oxeanonoeis. Texnonorii /133 Ha ocrHoBI KA #aroTh MOXKIMBICTE CiOCTEpira-
TH TIPOIIECH 1 SIBUIA MOPCHKUX MPOCTOPIB Y MAacITaOHOMY XapakTepi Ha BiAMIiHY
BiJI CIIOCTEPEKEHh OKPEMHUX TOYOK. bibIie Toro, TermoBuil iHppadyepBOoHMA mia-
Ma30H 3HOMOK TIOBEPXHI MOPCHKUX TEPUTOPIH TO3BOJIMB PEECTPYBATH TIIOOATBHUI
PO3MOILN TeMIepaTyp 3 Bi3yallizali€l0 MOPCHKHX Tedid y MOpsX i okeaHax. Tex-
routorii JI33 Ha ocHoBi KA no3Bonmmiu ckiractu Tororpadiro moBepxHi gHa 3 Ghop-
MYBaHHSAM KapTH i3 TouHicTIO (2—3) cM. CrieKTpOMETpH KOJIPHOTO iHICKCY, MOIi-
OHOTO HOPMAaTI30BAaHOMY BITHOCHOMY 1HAEKCY POCIHMHHOCTI B CITBCBKOMY TOCIIO-
JapcTBi, Mo (ikCye KOHIEHTpAiI0 XJI0podiny, PiKCyIOTh cTaH (ITOIUIAHKTOHY,
HEOOX1THOTO TSI MPOTHO3Y NMPOAYKTUBHOCTI okeaHiB. Texnomorii /33 matoTb mMo-
JKJTMBICTh BECTH TaKOXK MOHITOPHHT CTaHy JIbOMAIB, 3a0pyJHEHHS OKEaHiB i MOPIB.

Lioponoeia. Jlani JI33 y rigpornorii 703BOMNSIOTH: KOHTPOIIOBATH MTOBEHI  ma-
BOJIKH, JTLOJIOBY CHUTYaIlil0 BOIHUX O0'€KTIB, MPOIECH CHITOTAHEHHS;, ACIN(pyBaTH
piku, 6osoTa, 03epa; BUABIATH BOIO300pH i BOmI032a00pH; KOHTPOIIOBATH BHIApH U
OTmajy, SKiCTh ¥ 3amacy BOJM; OIIHIOBATH 3aIlacy BOJAW B CHITY; MOJEIIOBATH TiIpo-
noriuni curyanii. Jani 133 Ha ocHOBI KA BincmiaKOBYIOTh HETaTHWBHI SBHINA B Pi-
Kax, 03epax, BOAOWMHMIIAX JUIS TOAABIIOTO MPOTHO3Y MOKIIMBOTO 30UTKY.

Cinbcoke 2ocnodapcmeo. Hanbinpmmit po3Butok TexHounorii /133 i3 Bciel co-
iaTbHO-€KOHOMIYHOT cepr 3HAWIUIM B CUIBCBKOMY TocmomapcTBi. TyT mMoxHa
BUJIUIMTH HACTYITHI 00JaCTi 3acTOCyBaHHs TexHomorin J[33:

— KJIACTEepH3allisi OCHOBHUX POCIIMH, L0 KYJIbTUBYIOTHCS;

— MOHITOPHUHT CTaHY IMOCIBIB y BCiX (heHONOTIYHNX (a3aX IXHBOTO PO3BHUTKY 3
HACTYITHUM IIPOTHO30M YPOXar0 B PI3HUX KUTBKICHHUX 1 SKICHHX 3pi3aX, MOHITO-
PHHT CTaHy ITaCOBHILII;

— BUSIBJICHHS M IPOTHO3 HECHIPUATIAMBUX (HaKTOPIB y BUIIAAI BUMEP3aHHS O3U-
MHX, HACTaHHS TIOCYXH, TOSIBU XBOPOO, LIKIHKUKIB, Y TOMY YHMCHi i Ha MacoBHUILAX,
Ha/IMIPHOTO BHECEHHS PI3HUX XiMIYHUX 3aC00iB BiJ] IOOPUB /10 MECTUITHUIIB;

— MOHITOPHWHT, BUSIBICHHSA W MPOTHO3 JUHAMIKY MOMIMPEHHS epo3il MotiB, iX-
HBOT'0 3200JI04yBaHHS, IHIINX MOKA3HUKIB 3HWKEHHS POJIOYOCTI IPYHTY;

— OIlepaTUBHUHN OOJNIK SKOCTI i CBOE€YACHOCTI 3MIHCHEHHS CUTLCHKOTOCIIONAP-
CBKHX OIlepalliii BiAMOBITHO IO TEXHOJOTIYHUX KapT 1 3iCTaBIIEHHS CiBO3MIHHUX
MMOKA3HUKIB ITOCIBHUX TUIOINI HA O0Tapi il MONMBHUX 3eMIISIX;

— MOHITOPUHI €KCIUTyaTallii MacoBUI [yl KOHTPOIO 3a 0alaHCOM NPHPOCTY
TpaBH i ii moinaHe Xym000t0, M0 MaceThCs.

CinbChKe ToCromapcTBO, MalyTh, €IMHA Taly3b, J€ 3yCTPIYa€ThCA CUMOi03
nanux 33 sk 3 KOCMIYHMX amapatiB, Tak i 3 OE3MIJIOTHHUX JTAJFHUX anaparis, 3
HazeMHHUX 3aco0iB 33 y Burnsai "rounoro 3emiepodctsa’. CyTh Horo momusrae y
BUTJISI/II 1HTETpanii HOBUX arpoTeXHOJIOT1H 3 MOXKIIMBICTIO BUCOKOTOYHOTO TO3HUITi-
OHYBaHHSI NPOBEJCHHSA arpOTEXHIYHMX 3aXO0JiB Ha MOIAX 3 AUdEepeHLiHoBaHOIO
XIMIKO-TEXHIYHOIO XapaKTEPUCTUKOIO KOKHOT AUISTHKM Ha OCHOBI IIM(POBi3UpOBa-
HHUX, BACOKOE(EKTHBHUX 1 €KOJIOr00e3MeYHNX TEXHIYHUX 1 arpoXiMi4HUX 3acO0iB.
VY pesynbTaTi, TOUHE 3eMJIEPOOCTBO A03BOJISIE OEPKYBAaTH 3 KOXKHOI Takoi ouu-
POBaHOI IUISHKM TOJS ONTUMAalbHY KIJIBKICTh AKICHOI W AemeBoi MpOAyKLii 3a
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paxyHOK CTBOPEHHS BiIIIOBIAHHUX YMOB POCTY # PO3BHTKY KYJIbTYp V MEXax rpa-
HUIb €KOJIOTIYHOI Oe3IeKH.

JHicose cocnodapcmeo. Texnonorii 133 y yacTuHi J1iCOBOTO TOCTIOAAPCTBA 3a-
CTOCOBYIOTBCSA TPH MOHITOPHHTY JIICOBUX MAacCHWBIB Ui 3'ICYBaHHS THIIB JIEPEB,
iXHBOI IIIHHOCTI 3 PO3MOJLIOM TIO0 TEPUTOPISIX, IS HACTYITHOTO 3'ICYBaHHS 3amaciB
JlicoMaTepiaiiB, a TAKOXK BTPAT, 3allOMISTHUX JIICOBUMH IOKEKaMH, HEKOHTPOIIBO-
BaHMMH BUpYyOKamu. Y HamIii KpaiHi aKTyalIbHOIO MTPOOIIEMOIO € paHHE BUSBIICHHS
JIICOBUX TIOXKEX, IIKiTHUKIB, 3aXBOPIOBAHb JIEPEB.

3asodanns micbkoeo Ui pecionanvHoco kepysanns. TyT MOXKHA BiA3HAUNTH Ha-
CTYITHI 3aBJaHHS, IO PO3B'SA3YIOTHCS 32 TOMOMOTOI0 TexHoJorii J[33:

— MOHITOPHHT 1 MPOTHO3 TWHAMIKH TEPUTOPIATBHAX 3MiH Y MiCTaX, HACEIEHNX
IMyHKTaxX 3 PEKOMEHAIIsIMH, 3a MOTPeOH, MPOBEIeHHS KaJacTPOBHX i KapTorpadi-
9HUX poOiT;

— MOHITOPHYHT 1 IPOTHO3 TWHAMIKA €KOJIOTIYHHUX MOPYIIeHbh Ha OKPEMUX 1S~
HKaXx 3a IMIMPOKUM CIIEKTPOM ITOKA3HUKIB, HAIIPHUKIIA[, Y TPYHTI, IOBITPi, BOJOMMAaX
TOIIO;

— MOHITOPHHT 3a IIPOMHCIIOBHM BHKOPHUCTAHHIM MPUPOIHUX JaHAMA(TIB, iX-
HBOIO PEKYIBTUBAIIIEIO, SKIIO Oyze moTpeda;

— MOHITOPYHT HECAHKI[IOHOBAHOI TOSBU CMITHHKIB, OPTaHI30BaHUX HaCeIeH-
HSIM 1 T ATIPHEMCTBAMU;

— MOHITOPHUHT CTaHYy iHGPACTPYKTYpH MICT, HACENIEHUX ITyHKTIB y YaCTHHI Oy-
IiBETBHHUX POOIT, TPAHCTIOPTY, JKUTIIOBO-KOMYHAIBHOTO TOCTIOAPCTBA.

OxopoHa HABKOMUUWHBO20 cepedosuiya. barato BHIIB JIOACHKOTO BIUIMBY Ha
MIPUPOJIHE CEePENOBHUIIE A00pe MPOTsAaThes Ha 3HiMKax JI33, mo BimoOpaxa-
I0Th SIK TOCIOAPChKY JiSUTbHICTD JIFOJWHU, TaK 1 YCUIAKi, y TOMY YHCII, IO BaX-
JIMBO, HECTIPUATIMBI HACTIIKU IIOTO BIUIMBY Ha IPHUPOIY. Taka MOXKIHUBICTB I10-
3BOJISIE OPTaHi3yBaTH KOHTPOJIb HETaTHBHOTO BIUIMBY IUISIXOM CTBOPEHHS €KOJIOTi-
9YHUX 0a3 JaHUX TEPHUTOPIH 1 OpraHizyBaTH ONEpaTHBHE KEPyBaHHS IO 3TIIAKY-
BaHHIO HETaTHBHOTO BIUIMBY Ha OCHOBI IIPOTHO3Y PO3BUTKY €KOJIOT1YHOT KAPTHHH.

Haoszsuuatini cumyayii. OniepaTUBHAN MOHITOPWHT HAJ3BUYAHUX CHUTYaIlil
IIPH TIOBEHSX, MOXKEkKaX, 3eMIIETPycax, po3IuBax HAPTOIPOIYKTIB Ja€ 4acOBUH i
iH(dopMariiHuil ar Ay OiLIBII TPaMOTHOI Ooprasizarii pooiT i3 6opoTEOHM 3 Hac-
migkaMu 1ux Hemacts. TexHonorii J[33 mpu iHTerpamii ix 3 HAKONMMYEHUMHY Hay-
KOBHAMH JaHHUMH HAyKOBO-JIOCIITHUX OpTraHi3alliii BiJIOBiTHOTO MPOQiI0 3aBISIKU
HAI[IJICHOCT]1 CIOCTEPEKEHb 3a HaWHEOE3MEeUHIIMMH MICISIMH, BEIIMKOMY OXOTI-
JIEHHIO W TIepiogudHOCTi 3HoMOK 3 KA M03BOMNSIOTH CIIPOrHO3YBaTH HMOBIpHICTH
BUHUKHEHHS 3a3HaYeHHX KaTacTpod 3 BU3HAYCHHSM JIESIKOTO Jiama3oHy 4acy 1o-
YaTKy # MOXUIMBHX CIICHAPiiB PO3BUTKY HAJ[3BHUYAHIX CUTYAIIill.

L1i nani Oynu omy6GmikoBani B 2013 pori, Koy JucTaHIiiHE 30HyBaHHS 3eM-
71 13 BUKOPUCTaHHsIM Oe3mioTHUX ditanbHux anapatiB (BIIJIA) ans onepatuBHO-
0 MOHITOPHHTY HaJA3BUYAWHUX CUTYallild OyJIO HE JyXKe pPO3BUHEHHM. AJie BXKE 3
2015 mo 2018 poxu gonsa cermenta puHky BIIJIA, nanpuknan, B Pocii Bupocna 3
25 % no 55 %, a mons 1133 i3 kocMmocy Bmana 3 55 % mo 30 % [6]. Lle BunHO i3 mia-
rpamu Ha puc. 1. Takum yrHOM, B Pocii mpociiiKOBY€EThCS sIBHA TEHCHIIIS TIOCTY-
MOBOTO BUTICHEHHS 3 pUHKY KocMidHuX Janux 33 nanumu [33 Big BITJIA.
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Puc. 1 — Jliarpama TuHAMIKHA 9aCTKH CeTMEHTiB puHKY /133

3a pe3ynbpraTaMu MpoBeAeHNX B [HCTUTYTI TexHIYHOT MexaHiku HamioHanpHOT
akanmemii Hayk Ykpaiam i JlepkaBHOro KocmiyHOoro arenrctBa Ykpainum (ITM
HAHY i IKAY) nocinimkeHb BUSBICHO TUHAMIKY 3MiHH IiH Ha KOCMIi4HI 3HIMKH.
3aranpHa TEHIESHITIS 3a PO3I[iHKaMHU Ha KOCMivHi 3HIMKH 32 20 OCTaHHIX POKiB I10O-
Jsira€ B IXHbOMY IOCTYIIOBOMY 3HIJKCHHI SIK HA 3aMOBJICHHSI 3HOMKH, TaK i Ha ap-
XiBHI 3HIMKH. [lianma3oH 3HIKEHHS MiHW KONMHMBA€THCS BiA 8 % (HaliMeHIe 3HH-
XKeHHsA) 10 72 % (HaiOinblie 3HWKEHHSA). Y TIPOLIOBOMY BUPAXCHHI 3HIKECHHS
firmo Big ~ 30 moin. mo ~ 0,08 mom. 3a 1 kB. kM. HaiiBuma BapricTh 3a 1 kKB. KM 0y-
Ta 7S paIioNoKaIifHOl 3HOMKH 13 IPOCTOPOBUM po3pizHeHHs M 0,5 M i cTaHOBHIIA
132 non. 3a 1 xB. kM — Ha 3amoBneHHS i 100 moi. — 3 apxiBy.

Hespaxkaroun Ha mMUPOKI MOXIIMBOCTI 3acToCcyBaHHA MaHUX /133 i 3HIMKEHHS
I[iH Ha KOCMIYHi 3HIMKH, CTYIIiHh BUKOPUCTaHHS TaKoi iH(popMarii s BUpimeHHs
PI3HUX COIliaIbHO-€KOHOMIYHUX 3aBlIaHb, 32 OIIHKOIO JCSIKUX aHAMTHKIB [7], 30-
BCIM He3HayHa, TOMY 110 MeHII 1 % maHuX, oTpuMaHuX i3 cymyTHHUKIB 33, Konu-
HeOyZb 3HAXOMATH CBOIX KIi€HTIB. OTXKe, iCHye sSiBHA Hee(DeKTHBHICTH BUKOpHC-
TaHHs iHQOpMarii, mo Hagxoauth Bin KA /133, i Haxii Ha okynHicTh ux KA, sk
BUJIHO, HE OYAyTb CIIPaBI)KyBaTHUCS.

Jlinepamu 3a ckiaoM KOCMiuHUX yrpynoBab cynyTHUKIB 33 € CLIA, kpai-
U €Bpony, Kuraii i [unis. Lle pi3Hi kpaiH# i3 NPUHIMIIOBO Pi3HUMHU cXeMaMH Qi-
HaHcyBaHHs nporpam J33: CILA i €Bpona cTBOpwIN i €KCIUTyaTyIOTh OIOKETHI
JiepKaBHi, IPUBaTHO-IepKaBHi i komepuiitHi cuctemu [33. B Ingii, Kurai, Po-
cificekiit Pexpepauii # YkpaiHi NpoBiAHUMHU NPUHLIUIIAMU PO3BHUTKY ramysi 33 €
TUTAHOBE JiepkaBHE (hiHAHCYBaHHSI.

B [8] nmpoBeneno anamiz missibHOCTI iHAiNCHKOI ramysi JI33 3a pesysnpraramu
JeprkaBHOI nepeBipku poOoTH HauioHansHOro nentpa J[33 National Remote Sensing
Centre (NRSC). epxaBna aynuropcbka ciyx6a Comptroller and Auditor General
(CAG, anasior mep»aBHOI ayJUTOPCHKOI CIy>kOM YKpaiHu) OLliHWIIA Pe3yJIbTaTH BU-
kopuctanHs cemu cynytHuKiB cepii IRS (IRS-1C, -P3, -1D, -P4, -P5, -P6, Cartosat-
2) HaioHanbHOi cuctemu /[33 mpotarom mectd pokis, 3 2003 p. mo 2009 p. Haii-
LiKaBill pe3yibTaTH OTPUMAaHI 3 JOCSATHYTOI MPOAYKTUBHOCTI 3HIMANbHOI anapa-
TypH KOCMIYHHX amapaTiB i MOBEpHEHHIO iHBECTHLIH. BusBuiocs, mo peaipHa
piuHa NPOAYKTUBHICTH TPHOX i3 cemu cymyTHUKIB IRS He mepeBummna 50 % Bix
po3paxyHKkoBoi MakcumanpHOi BenuuuHU. CymyTtHuk IRS-P3 mpopemoHcTpyBaB
HaWHIDKYY TPOAYKTHBHICTE B 32 %, a IRS-P5 — naiiBumty (84 %).

VY cBoiil BiNOBiAI HA KPUTHKY JemapTaMeHT KocMocy IHAil Bkas3aB, 10 OAHi-
€10 3 IPUYHMH HEBUCOKOI €()EKTUBHOCTI € HEJOCTaTHS KUIbKICTh MPUHOMHUX CTaH-
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ik y eqmaOMY T1eHTpi NRSC, y 3B'13KY 13 unM [HIIIS OpeHaye pecypcH HOPBE3bKO-
ro npuiiomMHoro neHTpy Craanoap.

ABTOpaM He BHAjoCsi OJIEpP’KaTH 3BIT MPO MOCATHYTY MPOAYKTHBHICTE KA
"Ciu-2", ane, Maro4d BCHOTO JIMIIE OJWH ITyHKT MpUHoMy iH(pOpMAIIii i CTPOK aK-
TUBHOTO ICHYBaHHA OJUH DiK, mokazHuku KA "Ciu-2" sBHO OymyTh TipmmMu, HiXK
B [umii.

®diHaHCOBI pe3yNbTaTH MOMWPEHHS KocMidHOi iHpopMarii cuctemu IRS Bu-
SIBUJTHICSI HACTUTBKHY K HecromiBaHUMHU. OOCST KOIITIB, OTPUMAaHHUX Bill peari3artii
MPOJYKTIB HA OCHOBI KOCMigHOI iH(OpMaIlii KOKHOTO 3 7 CYITyTHUKIB, HE TLTBKH
HE TIOKPUB KamiTalbHI BUTPATH Ha PO3POOKY i 3aITyCK, aje HaBiTh HE TEPEBHUIIINB
IIOPiYHI OTepamiifHi BUTPATH Ha eKcIutyaramnifo. [Iporsrom mect pokis IHzis Bu-
TpaTtmia Maibke 551 MitH. 1o1. Ha po3poOKy, 3aImyCK 1 eKCIUTyaTarlito 7 CyIyTHHUKIB
J33. O6car npoaakiB KOCMIYHUX 3HIMKIB 3a IIeH jKe Tmepiof CKiIaB 39 MITH. ITOJI.
(abo 7 % Big BUTpaT).

HeoOxinHo BpaxyBath, 1o iHAIHChKa KOCMIYHA iH(oOpMaIlis, Ha BiAMIHY Bif
pOCiiicbKOi Ta ¥ YKpaiHCHKOI, aKTHBHO TOIIHPIOETHCS HA CBITOBOMY PHHKY depe3
MepexXy 3aKOpJIOHHAX MPUHAMaIbHUX CTaHIINd B 18 KkpaiHax i AMIEPCEKY MEpexy
MPOJIaKiB TOTOBUX MPOAYKTiB. [IpoTe, oTpuMaHuii 1OXif BiJl MpOaaxiB KOCMO3Hi-
MKiB Ha BHYTPIITHHOMY I 30BHIIITHBOMY PHUHKAaX MOKPHB JieaBe Oinbine 1/5 wactu-
HU BCix omnepauiiinux Butpar (21,49 %). Takum 4nHOM, 32 BCi PO3IJISIHYTI POKH
YKOJTHOTO pa3y HE BIAIOCS OJEpKaTh MO3UTHUBHWH (hiHAaHCOBHIA OaiaHc, 6€3 Joro
HEMOKJIMBE [TOBEPHEHHS KalliTalbHUX BUTpAT.

Aynuropcbka ciayx0a MOMiTHIIAa TaKoXK, 110 Oinbme 80 % BHYTpILIHIX Hpona-
XKiB KOCMIYHOI iH(opmarii 3MIiCHIOETECS HA ACPKCTPYKTYPH, y TOH Yac K map-
JAMEHTCHKHUI KoMmiTeT 11e B 1996 poli peKkOMEeHyBaB pO3BUBATH MPUBATHUN PH-
HOK TIpY BIPOBAKEHHI KOCMIYHOI iHQOpMaIIii B MPUKIaIHI 3aBJaHHS.

B Vkpaini OyB mporoJonieHnii aHaIOTi9HUH MiIX11 0 MOMIUPEHHAS TPOIYKTIiB
33 Ha BHYTpILIHBOMY PHUHKY (IIPOAAXy AJISl KOMIIEHCALlii KalliTaIbHUX BUTPAT Ha
po3poOKy cymyTHHKIB [[33), mio, sIk BUOHO 3 iHAIMCHKOrO NMPHKIAAy, HEMHUHYYE
BE€ZI€ 10 HETAaTHBHUX PE3yJIbTATIB.

VY motomy 2021 p. [Hxis BupimmiIa BIAMOBUTHCS Bi PEryJIOBaHHS IeOnpoC-
TOPOBUX JIaHWX 1 Temep BCi iHAINCHKI opraHizaiii 3MOXYTh BIIBHO 3700yBarTH,
30upary, reHepyBaTH, TOTOBUTH, TOMIMPIOBATH, 30€piraTH, AUTUTHCS, MyOIiKyBa-
TH, OOHOBJIATH, OIM(POBYBATH /200 CTBOPIOBATH T'€OMPOCTOPOBI JIaHi, BKIFOYAF0-
Y KapTH, OyAb-IKUX TEPUTOPIAIbHUX BOA 3 BUKOPHUCTAHHSAM OYIb-SKHUX T'€0IpoC-
TOPOBHX TE€XHOJIOTIH.

3a pi3HuMU ouiHKamH [9], edpeKkTUBHE i Nit0Ye BUKOPUCTAHHS [€ONpPOCTOPOBOT
indopMmartii Mmoxe momatu maiike 2 % pocrty nmo 3aranpHoro BBII Iuaii, cTBOpUTH
BEJIMYE3HI MOJIMBOCTI JIJISl CTapTalliB, IEPIKCEKTOpa ¥ JAOCHITHUIBKAX IHCTUTY-
TiB. ['eonpocropoBa iHpopmalliss Ma€ OCHOBHE 3HAYSHHS JUJISI TAKUX MPOEKTIB SIK
PO3yMHI MicTa, aBTOMAaricTpali, MOJepHi3allis 3a1i3HUIlb, 3'€IHAHHS BOAHHUX ILUIS-
xiB 200 InimiatuBa Lludporoi [Haii. BinmoBigHo ocnabiieHHsS HOPM iICTOTHO JIOTIO-
MOJKE B JEKUIBKOX CEKTOPAax, fKi CTpa)KAaJIH 4yepe3 HEAOCTYMHICTh KapT BHCOKOI
SIKOCTI.

AJe y CBiTI BiIOMi NPUKJIagd YCIIIIHOTO CTBOPEHHS HAIlIOHANIBHUX PUHKIB
nannx JI33, ski 6a3yloThCs Ha CydyacHHMX TEHICHLISAX PO3BHTKY cucteM J[33, m1o
i ABUILYIOTh €(DEKTUBHICTD POOOTH LIUX CUCTEM.

OcHoBHi TeHaeHnii po3BuTKy cuctem /I33, mo minBumyoTs edgekTHB-
HicTh IXHBOI po00oTH. AHa3 BiAKpuTHX nyOnikauii [S] — [9] no3Bonus chopmy-
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JIIOBaTH OCHOBHI TEHJCHIIII pO3BUTKY cucTeM J[33, 1m0 migBUITYIOTh €(heKTUBHICTh
iXHBOT POOOTH.

Biokpumuii docmyn do danux /[33. Bcei xampu (CIieHn), M0 HATXOIATh, MMiCIIS
OTIepaTHBHOI 0OPOOKH JOCTYIHI Ui BUTBHOTO CKadyBaHHS depe3 BeO-TopTamu i
Te0CepBIiCH IS Teperiisiay, HalmpuKiIaa, 3MiH 36MHOI TIOBEPXHI B IIOMICSYHOMY
pexxnmi. Takum 9rHOM, OYIb-SIKUI TPOMAJSTHIH MOKE OCOOWMCTO OIliHWUTH, HACKi-
JHKY IHTEHCHBHO TIPAITIOE araparypa CyMyTHHKA 1 sIKy SKicTh Mae oro iHhopma-
mist. ['onoBHUE edekT Big BUTBHOTO MOCTYITy — MIBHAKHA PO3BUTOK PHHKY MPHKIIA-
JTHUX 3aCTOCYBaHb KOCMIWHOI iH(opMallii, TOMy IO KOMIaHii BHKOPHUCTOBYIOTh
HasBHI (pIHAHCOBI pecypcH HE IJIs 3aKyYIIiBI CyITyTHHKOBHX 300pa)keHb, a IS PO-
3p0oOKH HOBHMIX TEXHOJIOTIH, CIEIliai30BaHuX MporpaM ado iHTerpaiii KocMidHo1 i
iHmoi iH(oOpMarii B IpOAYKTH, OPIEHTOBaHI Ha cHenu]idHi MOTpeOr KOPUCTYBa-
4iB. [lepxaBa ae-(hakTo JOTye OE3KOMTOBHOIO KOCMIYHOIO iH(OpMAITIEI0 HAIlIOHA-
JTBHI KOMIaHil reoiH(opMamiifHOI Tamy3i JUId JOCSTHEHHS el MpPHUCKOPEHOTO
€KOHOMIYHOTO POCTY Ha OCHOBI IHHOBAI[iIHHUX T€OMPOAYKTIB.

Amnarnoriuauii edext MoxxHa Oynmo O omepxkaty i B YKpaiHi, 3alipOonOHyBaBIIN
BIIKPUTHHA JOCTYM 10 MpoAyKTiB amaparypu KA "Ciu-2-1" — GaraTto3oHaIpHOTO CKa-
Hepa i3 IPOCTOPOBUM PO3PI3HEHHSM 7,8 M/TIKCENb Ta MIUPUHOIO JUISTHKH, SKY 3Hi-
MaloTh M 9ac 3HOoMKH B Haaup, 46,6 km. OpieHToBHA nmaTa 3amycky KA — 2021 pik.

VY CIIIA, Hampukiag, 3a 1Ba POKH i3 cepBepiB reosoriynoi ciyxou USGS 0y-
JI0 3aBaHTaXeHO Oinbine 3 MinbiioHIB crieH nporpamu Landsat. Cepen kopucTyBa-
4yiB nmaHux Landsat € 6araro BITYM3HSHHX Jep>KaBHUX OpTaHi3aiii, MesKi HaBiTh
POOIISITE CEPBICHI MOCITYTH HA OCHOBI O€3KOITOBHOI aMEePUKAHCHKO1 iH(popMarii.

Kommanis Earth Observing System Hazmama CIIUCOK IT'SITH KpPaIluX HA ChHOTOJI-
HIITHIA JIeHb OHJIAMH-PEeCypCiB, SKi MOXHA BUKOPUCTATH JUIA PIMICHHS BIACHUX
aHAJTITHIHHUX 3aBIaHb O0e3KomToBHO [10].

EarthExplorer mpomonye BceocshkHI CymyTHUKOBI 3HIMKH Terra i Aqua
MODIS, ASTER, VIIRS i 6arato iHmmx. A TakoX 3HIMKH, SKi Oynu oTpuMaHi i3
cynyTHUKiB Resourcesat-1, -2 1 Sentinel-2. Takox € 6araTo nJaHux 3 KOMEPLIMHUX
CYIyTHHKIB BHCOKOTO po3pisHeHHs, Takux sk IKONOS-2, OrbView-3 i manux
SPOT.

LandViewer oxormoe Benwue3Hy KiJbKICTh 3araJlbHOJOCTYITHHX Oi0NiOTeK.
Lle 3uimku i3 cynmyraukisB CBERS-4, Sentinel-1, -2, MODIS / NAIP, Landsat-7, -8,
a takox Landsat-4, -5. Takox na6opu 3uimMkiB SPOT-5, -7, Pleiades-1, Kompsat-2,
-3, -3A, SuperView-1. MakcumaibHe TMPOCTOPOBE PO3PI3HEHHS J0CsTrae
40 cm/mikcens.

B EO Browser MoxHa ozepKaTH 3HIMKH i3 CEpelHIM 1 HU3bKUM PO3pi3HEH-
HaM. [0 HUX BITHOCATHCA HEOOMEKEHI KOJIeKIii Bia Bcix Micili Sentinel, Landsat-
5, -6, -7 1 -8, Envisat, Meris, MODIS, GIBS i Proba-V.

Sentinel — Copernicus Open Access Hub — 1ie Micie 11s HOBITHIX 3HIMKIB i3
BCiX cynmyTHHUKiB Sentinel: panapHi 3HiMku Sentinel-1, onTHYHI MyJIbTUCHIEKTpAIIB-
Hi 3HIMKH Sentinel-2, a TakoX JaHi Ipo 3eMHY MOBEpXHIO Sentinel-3 ans crinbHO-
ro aHali3y HaBKOJIMIIHBOTO CEPEIOBUIIA 3 JaHUMH Ipo atMocdepy i sIKiCTh MOBi-
Tps B Sentinel-5P.

Karanor 3nimkiB INPE mnpo [liBnenny it LlentpansHy Amepuky i AQpuxy.
TyT MOXHa CKOpHCTAaTHCA AaHUMH HacTymHux Miciii: Aqua, DEIMOS, UK-
DMC 2, Terra, Suomi-NPP, ResourceSat, Landsat-8, a tako:x CBERS-4.
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Ilpusamue ii npueammno-oepoicagre napmuepcmseo. OCHOBHI 00CATH MIPOIAXKIB
Ha CBITOBOMY PHHKY T'€OJIaHUX MPHUIIATAIOTh Ha omeparopiB cuctem JI33, ctBope-
HUX Ha MIPUBATHI iHBECTHIIIi a00 3a CXEMOIO IIPUBATHO-IEPKAaBHOTO MMapTHEPCTBA.
CaMe BOHU € CHOTOZHI JIOKOMOTHBAaMH B PO3BUTKY HOBOi KOcMiuHOI TexHiku (33,
MepeIOBIX TEXHOJIOTIN MOCTyIy W HajgaHHs cepBicHUX mociyr. [lpuBaTHuii iHBec-
TOp 1 0e3 JAep KaBHOTO ayJUTOPCHKOTO KOHTPOIIO 3aIliKaBJICHUHA y IMIBHAKOMY BH-
roroBieHHi cymytauka /33 (3a 3—4 pokwu, a He 3a 7-10 pokiB, sk B YKpaiHi) i B
IHTEHCHBHOMY BUKOPHCTaHHI pecypciB 3HIMaIBHOI anapaTypH.

Onepamugnicmo docmasku ingopmayii. JIns onepaTHBHOI JOCTaBKH iH(pOpMa-
1ii B moTpiOHMIT yac i y moTpiOHe Miciie (He3aIeKHO BiJ MICITs pO3TaIlyBaHHS KITIE€H-
Ta) MmocTavyaibHUKN — Taki, Ak DigitalGlobe, — 3acTocoByroTh BeO-cepBicH 1 XMapHi
obuncienHs. L{i HOBiI CTpyKTypH Ha TIOPSIIOK 3HIDKYIOTH 3arajibHi BUTPATH KOPHUCTY-
BauiB. 3apa3, 3aMicThb TOTO, MO0 BKJIAJATH TPOII B iHPOPMAIIHHUN IIEHTP, MOKHA
IIPOCTO CKOPHICTATHCS BEO-CEpPBICOM y paMKax XMapHOi iHQPACTPYKTypH Ta OTpUMa-
TH 300pakeHHS 32 JIiYeHi CeKyHIW. 3a paXyHOK XMapHHUX OOYHCIIEHh 00poOKa 30-
OpaskeHHs 3MIHCHIOETHCS B PEKUMI PEATbHOTO Yacy B TOYHIN BiIIOBIAHOCTI 3 BUMO-
raMd KO>KHOTO 3aMOBHHKA. IHIuBimyanpHa 00poOKa, BKIFOYalOUM (OpMaTyBaHHS,
MOHTaX, IIPOEKTYBAHHS, ITO/IiJI HA AP, BUKOHYETHCS B JTideHi cexyHmm [11].

Obpobka danux /{33 na 6opmy KA. IIBuaKuii pO3BUTOK aHANITUKHA Ha OCHOBI
MITYYHOTO 1HTEJEKTY TaKOXX MPU3BOAMTH A0 TOTO, Mo 00poOKa MaHWUX 3 BUKOpPHC-
TaHHSM METOJ/IB MalllMHHOTO HaBYaHHSI MOXKe BinOyBaTucs Ha Oopty. Ilombchka
¢dipma KP Labs [12] Oyaye yHiKampHUA CYIyTHUK, SKAH 3MOXKE aHATI3yBaTH 1 y3a-
ranpHIOBaTH 310pani HUM nani. CynyTHUK, Ha3BaHWH Intuition-1, 6yzae ocHameHuit
HEHPOHHOIO MEPEKEI0 Ha OCHOBI IITYYHOTO 1HTENIEKTY, 3MOJICIEOBAHOTO 3 JIFOACH-
Koro Mo3Kky. l'imepcnexrpansauii ToMorpad Intuition 30 iCHUTH 3HIMKH IITUPHHOIO
cMmyrd 15 KM 3 IpocTOpoBUM po3pizHeHHIM 25 M. OfHaK, 3aMiCcTh TOTO, 100 mepe-
naBaTH 300pakeHHs Ha 3emiito, OOpTOBa HeMpoHHA Mepexa Oyze 3mmBaTH 300pa-
JKEHHsI, BUKOPHUCTOBYIOUH TOTYXKHi Trpad)ivHi YillK, 3aXUIIeH] BiI BATIPOMiHIOBaHHSI.

Ananimuka na ocnosi danux /[33. Croroani MaitOyTHe ramysi J[33 3anexuTs He
TUILKH BiJl HAJIAHHS TaHUX, ajie TAaKOX Bl HAJaHHI aHAIITUKY Ha OCHOBI IIUX JaHHX.
V 3BiTi GeoBuiz-18 [13] roBopuThCS, 110 CETMEHT, KU B OCHOBHOMY BKJIFOUA€ PH-
HOK aHAIIITHKU 3HIMKIiB/KapT, K O4iKyeThbes, jgocsrHe 42,3 mupa. gon. CIIA B
2021 p. CriocTepiraeTbcs IHTEHCUBHUN PO3BUTOK METOJIB T€OMPOCTOPOBOTO
MOHITOPHUHTY, Oi3HEC-aHATITUKM, MAIIMHHOTO HaBYaHHS, HEUPOHHUX Me-
PeX, XMapHOi apXITEKTypu i aBTOMaTUYHOI 0OpOOKH BETMKHUX MAacHUBIB Ja-
HUX JUCTAHIIMHOTO 30HJyBaHHs 3emuti. 3'BISIOTHCS CTapTamd B 00JacTi
reorpoCTOPOBOrO MOHITOPUHTY Ha OCHOBI KOCMIYHOI 1H(opMaIii.

Criiike 3poctanss Janux J33 i aHaIITHYHUX PilIEHb 103BOJISIE BUKOPHUCTOBY-
BaTH aHali30BaHi CYIMYTHHKOBI 3HIMKH JJISi IPUHHATTS OOTPYHTOBAHHX PIllleHb Y
BCIX CEKTOpax €KOHOMIKM. 3aBASKH TOMY, IIO CYNYTHMKH HaJalOTh Bce OiNbLIi
o0csATH JaHuX, mMporpec B 00poOIi JaHMX Ha OOPTY MPUCKOPHUTH iX mepenady B
PEXUMI peanbHOro 4yacy, HaJaroud KOPUCTyBadyaM MOXIIUBICTD MpUAMAaTH OiIbII
PO3yMHI 1 HMIBUAKI pillieHHS. 3amyCK HOBUX TEXHOJOrIH B aHamituil ganux J33 i
JoAaTKax 3 MiATPUMKOIO BeO 1 XMap, sIK OUiKyeThCs, Oy/le BU3HA4YaTH MaiOyTHE
cermenta [133. [eski ananituky [8] BBaXkaroTh, 1110 JeBizoM obOiacTi [133 Ha Haii-
Oommwkde aecaTHIITTA Mae OyTtu: "KiieHTy — cepBicH Ta aHaNiTHKa 3aMiCTh 3HIM-
kiB!" CTBOPEHHSM TI'€OCEPBICIB JyXKE AaKTUBHO 3aiMarOThCs Taki TiraHTH, SK
Google i Apple.
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B nepcnekTrBi MaiiOyTHE AWCTAHIIHOTO 30HAYBAaHHS 3eMJIi OyIe 3alie)KaTh
BiJI IPOPUBHUX TEXHOJIOTIN, IHHOBAIIMHUX pillleHb, HOBUX MOJATKIB 1 iHTerpamii
TEXHOJOT1H, TakuxX Ak VR (BipTyanpHa peanbHicTh), AR (momoBHEHa peabHICTD),
Al (wtyunmii iHTenekT), ML (MammHHEe HaBYaHHS), BETHUKI JaHi, XMapHi 004HC-
nenss Ta lo (IaTepHeT peueil), ki OyAyTh MaTH BHUpIIIAIbHE 3HAYSHHS JIJISI CeTMe-
HTa TMCTAHIIHHOTO 30H{yBaHHS 3€MIIi.

BucnoBku. B cBiTOBIl Taiy3i AMCTAHIIIHOTO 30HAYBaHHS 3eMJIi 32 OCTaHHI
10 pokiB crocTepiraloThCs Taki TEHICHIIT, [0 CIPHUIIOTh IMiABUIICHHIO e()EeKTHRB-
HOCT1 BUKOpHUCTaHHS nanux J[33:

— TIOCTYIIOBA TIEPEOPIEHTAIlIS Taly3l MTUCTAHIIWHHOTO 30HAYBAaHHS 3eMIIi CTO-
COBHO HAJIaHHS HE TUTBKHM JaHWX JWCTAHIIIITHOTO 30HIyBAaHHSA, ajie TAaKOX 1 aHalli-
THKH Ha OCHOBI IINX JIaHHX;

— CIIOCTEPITAETHCS IHTCHCUBHUM PO3BHUTOK METOIB T€OIPOCTOPOBOTO MOHITO-
puHry, Oi3HEc-aHANITUK{, MAIIMHHOTO HAaBYaHHS, HEHMPOHHUX MEpeX, XMapHOI
apxiTeKTypu ¥ aBTOMATHYHOI OOpOOKHM BENMKHX MACHBIB JNaHUX IUCTAHIIHHOTO
30HIyBaHHS 3eMJIi;

— He3BAKAIUX Ha MIUPOKI MOXKIMBOCTI 3aCTOCYBaHHS JaHWUX NHUCTAHIIIHOTO
30HIyBaHHS 3€MIIi 1 3HWDKEHHS IiH Ha KOCMIYHI 3HIMKH, CTYIiHb BUKOPHUCTAHHSI
i€l iHpopMarii A BUPINIEHHS COIialbHO-eKOHOMIYHUX 3aBlaHb, 32 OI[IHKAMHU
JIETKAX aHANITHKIB, 30BCIM HE3HAYHHIA, TOMY IO MeHIe Hixk | % maHux, oTpuma-
HUX BiJl CYITyTHUKIB AWCTaHI[IHHOTO 30HIYBAaHHSA 3€MIIi, KOMU-HEOYIb 3HAXOIATh
CBOIX KJIIEHTIB;

— B Iamii, Kurai, Pocilicekiit ®@enepamii Ta YKpaini IpOBIAHIMHA IPUHIATIAMHA
PO3BUTKY Tay3i TUCTAHIIHHOTO 30HAYyBaHHS 3eMJIi € IUIaHOBE Jiep’kaBHE (DiHAH-
CyBaHHS, SIKE€ YK€ HE BUKOPHUCTOBYETHCS B OUTBIIOCTI PO3BHHYTHX KpaiH, 1€ PO3-
BHBAlOTHCA TPHUBATHO-JEPXKABHI i KOMEPIIiHI CHCTEMH TUCTAHIIMHOTO 30HIY-
BaHHS 3eMIIi;

— MiAXig 10 TOIIMpPEHHS NPOAYKTIB JUCTAHIIMHOTO 30HIYBaHHSA 3eMili Ha
BHYTPIIIHHOMY PHHKY 3 METOIO KOMIIEHCAIlil KalliTalbHUX BUTpAT Ha PO3pOOKYy
CYIYTHHKIB JUCTAHI[ITHOTO 30HAyBaHHS 3eMIIi B KpaiHax, Jie 371e0ibIe JepKaBHe
(hiHaHCYBaHHS B IIiif Tay3i, HEMHHYyYE BeJIe O HEraTUBHUX Pe3yJIbTATIB;

— CTBOPIOIOTHCS HAIlIOHANbHI PUHKU JAaHUX JUCTAHLIHHOTO 30HAYBaHHS 3eM-
Ji, SKi BUKOPHCTOBYIOTH: BIIKPUTHH JOCTYN /O JaHWX, NPUBATHE M NPHUBATHO-
Jiep’)KaBHE MApTHEPCTBO, ONEPATHBHICTH JOCTABKHU iH(OpMAI] 32 paxyHOK 3acTO-
CyBaHHA BeO-CEpBiCiB i XMapHHUX OOYHMCIIEHb, AHAIITUKY HA OCHOBI JaHUX JMCTaH-
uiiiHoro 30H1yBaHHs 3emii, 0OpoOKy naHux Ha 60opty KA B Henanekomy mMailOyT-
HbOMY;

— B TIEPCIIEKTUBI MaitOyTHE AMCTAHI[IHHOTO 30HyBaHHS 3eMili Oy/ie 3aiexarn
BiJl POPUBHUX TEXHOJOTiH, IHHOBALlIHHUX pillleHh, HOBUX JOJATKIiB 1 iHTerpamii
TexHoJorii, Takux sik VR (BipTyanbHa peanbHicTs), AR (10moBHEHa peasibHICTD),
Al (wtyunuii intenext), ML (MammvHHe HaBYaHHS), BEJMKI JaHi, XMapHi o04mc-
nenns Ta lo (Intepuer peueit), ki Oy1yTh MaTH BUpilIabHE 3HAYCHHS ISl CETMe-
HTa AUCTAaHUIHHOTO 30HAYBaHHS 3eMJIi.
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