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CYYACHUU CTAH I TEHJIEHLI PO3BUTKY
KOCMIYHUX CUCTEM JIMCTAHLIIHOIO
30H1YBAHHS 3EMJII TIPOBIJTHUX KPATH CBITY

[IpoBeneHo aHaMI3 iICHYIOYOTO CTaHy BUKOPHCTAHHS KOCMIYHOTO MPOCTOPY i 0030py 3aCTOCYBAaHHS KOCMIYHUX CHC-
TeM AMCTAHLITHOTO 30H/1yBaHHs 3eMJIi Ta MOAAIBLIMX NEPCIEKTHB iIXHPOIO BUKOPUCTAHHS. PO3MIISHYTO TeHACHIIT
PO3BHUTKY KOCMIYHUX CHCTEM AMCTAHIIHHOTO 30HIyBaHHS 3eMJIi B IPOBITHUX KpaiHax CBITY 3 METOO 3a0e3meyeHHs
moTped BiCHKOBUX 1 IUBITBHUX KOPUCTYBAiB.

[IpoBeneH aHamU3 CyIIECTBYIOMIETO COCTOSHUS MCIOIH30BaHMSA KOCMHUYECKOTO MMPOCTPAHCTBA M 0030pa MpUMeHe-
HUSI KOCMHYECKUX CUCTEM JIUCTaHINOHHOTO 30HANPOBAHHS 3€MIIH U JalbHEHIINX TEPCIIEKTUB WX MCIIONb30BAHMUS.
PaccMoTpeHbI TeHASHIINH Pa3BUTHSI KOCMHYECKHIX CHCTEM B BEAYIINX CTpaHax MUpa st obecredeHus moTpedHoC-
Teil BOGHHBIX U Ipa)IaHCKUX IMOJIb30BaTeNEH.

The issue of remote sensing systems and their use for military purposes in the last period paid more attention. Since
the war in the Persian Gulf, to local wars and armed conflicts of the early twenty-first century, including the anti-
terrorist operations in the eastern regions of Ukraine remote sensing space systems play an increasingly important
role in the conduct of armed struggle. The value of timely information from remote sensing space systems and
volumes of its use is growing every year.

Classic types of intelligence are too high losses, low accuracy of the coordinates, the range of small, low frequency
of inspection and efficiency would bring to the consumer. The use of space systems intelligence, exclusively
military is economically reasonable for most countries, including the Ukraine.

Aim of this article is to highlight condition and trends of space systems remote sensing world leading countries in
this sphere.

Therefore, the currently use of space for solving problems the information provide consumers with the use of space
systems (CS) remote sensing in different spheres of life is an environment for competition. Thus, the spacecraft
(SC) of the said remote sensing systems are equipped with modern optical and radar equipment and are able to solve
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problems that previously relied exclusively on the species system space exploration.

IHocranoBka mnpoOaemu. I[IuTtaHHAM pPO3BUTKY
CHUCTEM JWCTaHIiHOTO 30HAYBaHHS 3emumi (/133)
Ta IXHBrO BHUKOPHCTaHHS Ui BIMCBKOBUX INOTpeO
3a OCTaHHIl mepio]] MPHUAUIAETHCA BCe Oinbplna yBa-
ra. [lounnatoun 3 BifiHM B 30H1 [lepcbkoi 3aToku, 10
JIOKaThbHUX BIMH Ta 30pOMHMX KOH(QIIKTIB MOYATKY
XXI cromiTTs, BKIOYAIOUN MPOBEICHHS aHTUTEPO-
puctuuHoi onepauii (ATO) Ha TepuTOopii cXiZHUX 00-
nmactelt Ykpainu, kocMmiuHi cuctemu /133 Bigirparors
Bce OiNbIN BaromMy poib y XOZi BeAeHHS 30ponHO1
6oporebu. lliHHicTh omepaTuBHOI iHQOpMAaIii Bix
kocMmiuHUX cucteM J[33 Tta 00’emu i1 BUKOpUCTaHHS
3 KOKHUM POKOM 3POCTAIOTh.

Hocsing ATO na cxoni Ykpainu Ta 30pOoHHHX KOH-
(ITIKTIB CBiAYNTH, MO 3 OIVISAY HAa aKTUBHHHA PO3-
BHTOK HOBITHBOTO 030pO€HHS, BUCOKOTOYHOI 30poi,
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BIJICBKOBOI TEXHIKHA Ta WMIBUAKOIUIMHHICTH BEICHHS
OolioBUX [ii, iH(pOpMaIlis, SKa HAAXOAWTH BiIl ic-
HYIOYHX y 30pOMHHX CHiIax 3aco0iB Ha3eMHOI Ta
MOBITPSHOT PO3BIAKM € HEJOCTAaTHBOK IS SIKICHOT
MiITOTOBKK Ta BEICHHS BilichbkoBUX omepariid. Kia-
CUYHI BUAM PO3BIIKM MarOTh 3aHAATO BUCOKHU pi-
BEHb BTPAT, HU3bKY TOUHICTh BU3HAUYCHHS KOOPIUHAT,
Manuil pagiyc nii, HU3bKy MEepioguYHICTh OISOy Ta
OTIEpaTUBHICTh JOBEJeHHS iHpOopMaIlii 10 COXH1Ba-
4ya. BUKOpUCTaHHS KOCMIYHHX CHCTEM PO3BIJKH BH-
KITFOYHO BiiCHKOBOTO MPHU3HAYCHHS € EKOHOMIYHO HE
OOTpYHTOBaHO IJisi OLMBIIOCTI KpaiH CBITY, B TOMY
quci i s YKpaiHu.

ToMy Ha naHWii Yac BUKOPUCTAHHS KOCMIYHOTO
MIPOCTOPY 3 METOO BHUPIIIEHHS 3aBJaHb iHhOpMaIini-
HOTO 3a0e3MeUCHHs CTMOKUBAviB 13 3aCTOCYBAHHIM
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kocmiuHuX cucteM (KC) /133 B pizHuX chepax KuT-
TEIISIIBHOCTI € CEPEeIOBUIIEM 3aJUIsl KOHKYPEHTHOI
0opote0u. B 1M pasi, kocmivni anaparu (KA) /133
CHCTEMH, sIKi 3a3HaU€HO, OCHAIIEHO CY4YaCHOIO ONTHY-
HOIO Ta PajioNoKaliiHO0 anaparyporo. Bonu 3narHi
BUDILIYBaTH 3aBJaHHA, 1[0 PaHille MOKIAJAINCh BH-
KJIIOYHO Ha CUCTEMH BUJIOBOI KOCMIYHOT PO3BIIKH.

Omsaa ocTtaHHIX Aociaigxkenb i myoOuaikamii.
AHaui3 niteparypu Ta myONiKaliid y BiIKPUTHX po-
6orax [1-6] moka3aB, 10 craHOM Ha KBiTeHb 2015
POKYy Ha HaBKOJIO3€MHUX OpOiTax 3HaxonAThes 1325
nitounx KA, 3 Hux 57 BumoBoi po3sigku Ta 95 J133.
Kinbkicue BignomenHs KA /133 no KA BumoBoi po3-
BiJIKM IOKa3ye, IO iCHY€ BEIUKWN MOMHUT HA MaTe-
pianu KocMidHOi 3iioMKn koMepuianx KA 133, ski
BUKOPUCTOBYIOTECS SIK B IHTEpecax BiMCHKOBHX Op-
raHizaiii nepxaBu, Tak W IHITUX HAPOHOTOCIIOAAP-
ChKUX TOTpeO.

AHani3 KOCMIYHUX TMporpaM IpOBiTHUX Kpa-
{H CBITY J03BOJISIE CTBEPIKYBaTH, IO IXHI OCHOBHI
3yCHJIIS CIIPSIMOBAHO Ha CTBOpeHHs 3aco0iB /(33 Ta
iXHE BUKOPUCTAHHS Ha KOMEpUilHHIA OCHOBI y Biac-
HUX iHTepecax. PO3MISHEMO OCHOBHI 3 HUX 3TiJHO
pobotam [2, 7].

®dopmyIl0BaHHS MeTH cTaTTi. BuKjIageHHs
OCHOBHOIO Martepiaay. MeTa cTaTTi — BUCBITICHHS
ctany Ta TeHaeHiiil po3sutky KC /133 npoBigHux
KpaiH CBITY B JaHOMY HaITPsIMi.

CHIA. Cnonyueni Illtatn Amepuku B pasi Bif-
HOCHO HEBUCOKHX PiuHHX Temmax 3amyckiB KA /133
3aJIMIIAIOTHCS CBITOBUM JIiepoM Yy cdepi BUKOpHC-
TaHHS KOMEPIIHHUX KOCMIYHUX CHCTEM BHIOBOIO
CIIOCTEPEIKEHHSI, IO TOSCHIOETHCSI BETHKOIO TPHBA-
JCTIO OpOiTaNbHOI eKCIUTyaTallii, sika IepeBHUIIYE
rapaHTOBaHUI TEPMiH iIXHBOTO AKTHBHOTO iCHYBaHHS
(10 pokiB i OinbIIE).

[Momituky B obnacti /133 y CIIIA Bu3Hauae nep-
’KaBa. 3aKOHOJJaBYOI0 OCHOBOIO 3 METOIO JIEPiKaBHOT
HOiITPUMKA HOBUX KOMEPUIHHHX CHCTEM € MPE3H-
JNEHTChbKa AMPEKTHBA 3 JIEP’KaBHOI MOJITUKH B Ta-
ny3i JI33 (US Commercial Remote Sensing Space
Policy) srimHo pobGotu [8], AKy miamucaHo mpe-
sugentom CIHA B kBiTHI 2003 poky. JupekruBa
3000B’A3y€ JepKaBHI OPraHd MaKCUMAaJIbHO BHKO-
PUCTOBYBaTH MOXJIMBOCTI HaliOHaJbHUX KOMeEp-
uiiHux cuctem J133.

Cranom Ha kBiTeHb 2015 poky opbitanbHe yrpy-
noBanHs KA J133 CIIIA cranoButs 9 KA, yrpymo-
BaHHS CKIagaeThes 3 KA ONTHKO-EIEKTPOHHOTO CITO-
cTepexenHs (Tabm.1).

CHIA e nmigepom punky JI33 3a kinbkicTio KA
3 MOXIUBICTIO OTPUMYBaTH KOCMi4YHi 3HIMKH BH-
COKOTO TpocTOpoBOro pospizHeHHs (0,3—1 M), sxi
JO3BOJISIFOTH BHPINIYBaTH 3aBJaHHs B iHTEpecax Ha-
ioOHaNbHOI Oe3MeKH Ta OOOpPOHHU, TOMY Ha AYMKY
KEepIBHMIITBA HalliOHAJIbHOI ciyk0u po3Binku CIIA
NRO (National Reconnaissance Office) He BaxnBo
JDKEpeNio OTPUMaHHS AaHMX, SIKIIO BOHO JO3BOJISE
IOCATTH LiJIeH, SIKI IOCTABJIEHO, MIJABUILMUTHA OIIE-
paTHBHICTh BHPILICHHS 3aBAaHb 3a0e3MeYeHHS PO3-
BilyBaJIbHUMH JaHUMH, 3MEHIIUTH HABAHTAKCHHS
Ha BJIAcHi 3aCO0M KOCMIYHOI pO3BiJIKH Ta 3MECHIIUTH
BapTiCTh OTPUMAHHS MaTepialiB KOCMI4HOT 3HOMKH.

Jlizepamu pO3BUTKY Cy4acHOTO PHHKY CYMyTHH-
KOBHX T'€ONPOCTOPOBHX JIAHUX € KOMepLiliHa CHUCTe-
Ma /133 mozBiiiHOro mpu3HadeHHs Kommanii Digital
Globe, sikiit Hanmexarb micth KA BHCOKOTO MPOCTO-
POBOTO PO3PI3HEHHH.

VYopaeninHs TeonpocTtopoBoi po3Biaku CHIA
(NGA) ciyxuTh HaWOIIBIIUM JiKepesoM (iHaHCy-
BaHHS KoMepliiHOi rany3i 133 CLLA, 3akynoByooun
3a nporpamoro Enhanced View 6inbiie 50% pecyp-
ciB komepiifinux KA. B 2012 poui NGA ckoporuna
o0csiTM 3aKymiBedb MarepiamiB KOCMIYHOI 3HOMKH
(MK3), Tomy Haii0inbIua B CBiTi KOMITaHis-0mepaTop
koMmepiiHnx KA 3 BHCOKOIO MPOCTOPOBOIO PO3Pi3-
Henictio Digital Globe, sika mornmuHyla KOMITaHiO
GeoEye i1 kouTpoitoe 6au3bko 60% CBITOBOTO pUH-
Ky T€OTNPOCTOPOBUX JIaHUX, BIIMOBHJIACS BiJ| IUIaHIB
3amycky rotroBoro KA «GeoEye-2». Maitxe roroBuit
cynytHuK KA «GeoEye-2» (ouiHoyHa BapTiCTh pa-
30M i3 3amyckoM — 110 $ 850 MITH) Ha KilbKa POKIB IO-
MileHo Ha 30epiranHs. Ha cBitoBomy punky /133 ic-
HY€ )KOPCTKa KOHKYPEHLisl, IPUKIAZIO0M YOTO € CIPO-
6a xommnanii Digital Globe nponaru «GeoEye-2» B
O06’ennani Apabcbki Emiparu, siKi B3SiM y4acTh y
TeHaepi Ha nmoctaBky KA BugoBoi possiaku Falcon
Eye BapticTio Onu3bko $ 1 Mips, sik 3a3Ha4€HO B pO-
0oti [3], asie mepemMory 3100y1u (paHIly3bKi KOMIa-
Hii, siki 3armpononyBanu aBa KA kiacy Pleiades.

Piunwmii o6ir xomnanii Digital Globe B 2013 pomi
cknaB npubau3Ho $ 613 muH, y ToMy ymcii Gu3b-
K0 57% mponaxy npumnanae Ha ypsjioBi 3aMOBJICHHS,
17% — mponaxy 3a mporpaMamu CIiBpoOiTHUITBA 3
00OpOHHMMHU B1IOMCTBaMH iHIIHX KpaiH, 11% — npo-
JAXy 3aKOPJOHHUM IUBUILHUM BijoMcTBaM, 8% —
HaBiramiiHii ceppic MacoBoro nomurty i 7% — BepTH-
KaJIbHI PUHKH 3TiTHO poOoTH [9].

[ 52

O36p0o€EHHA Ta BiMCbKOBA TeXHiKa

1/205]




[OBT [HOOPMALJIVIHI TEXHOJIOTII OBT |

Ta6auusa 1. Opoiranbae yrpynosanus KA /33 CIIA cranom Ha kBiTenb 2015 poky

NoN 1 IIpocTopoBe po3pi3HEHHs, M CriekTpanbHui Tiana3oH, MKM
oNe ara
2/ Hassa KA 3amycKy HaH)ipOMa- MyJILTI:ICHeKT- HaH)ipOMa- MynbTucnexkTpanbHUl
THUYHHH PeXKUM PaNbHUH PEXXUM THUYHAHN pexXuM peXIM
0,45-0,52 (cuHiit)
0,52-0,60 (3enenuit)

L. GeoEye-1 06.09.08 0,46 1,65 0,45-0,90 0,625-0,795 (seprontii)
0,76-0,90 (6mmxH. 1Y)
0,45-0,52 (cuHiit)
0,53-0,61 (3eneHmit)

2. Landsat-7 15.04.99 15 30 0.52-0,00  |-63-0,69 (uepsommii)

0,78-0,90 (OmmoxH. 1Y)
1,55-1,75 (cep. IU-1)
2,07-2,35 (cep. [4-2)

0,43-0,45 (dpiomeToBmii)
0,45-0,52 (cuHiii)
0,53-0,60 (3eneHmit)

3. Landsat-8 11.02.13 15 30 0,50-0,68 0,64-0,68 (uepBOHMIT)
0,85-0,88 (OmkH. 1)
1,57-1,65 (cep. IU-1)
2,11-2,29 (cep. T4-2)

4. SkySat-1 21.11.13 0,45-0,52(cuHiif)
0,52-0,60(3eneHmii)

0.9 2 0,45-0,90 0,61-0,69(aepBoHmMit)

0,74-0,90(6mmxH. [4)

5. SkySat-2 08.07.14

0,52-0,60 (3eneHmit)
0,63-0,69(uepBoHMiA)
0,76-0,86 (6mrxH. 1)
1,6-1,7(cepenn. I4)
2,15-2,19 (cepenn. I4)
2,19-2,23 (cepenn. I4)
2,24-2,29 (cepenn. I4)
2,29-2,37 (cepenn. I4)
2,36-2,43(cepenn. I4)
8,13-8,48 (tert. IY)
8,48-8,83(temu. 1Y)
8,93-9,28(temn. 1Y)
10,25-10,95(rerut. 149)
10,95-11,65(terur. 1)

6. Terra 18.12.99 - 15-90 -

7. WorldView-1 18.09.07 0,5 - 0,50-0,90 -

8. WorldView-2 08.10.09 0,46 1,84 0,40-0,45 ((pionerosui)
0,45-0,51 (cuHiii)
0,51-0,58 (3eneHuit)
0,585-0,625 (>xoBTHIN)
0,50-0,90  {0,63-0,69 (uepBOHMIT)

9. WorldView-3 13.08.14 0,31 1,24 0,705-0,745 (xpaitHiit
YEepBOHUI)

0,77-0,89 (6nmmxn. [Y-1)
0,86-1,04 (onmmxw. [4-2)

3 BUBEJCHHSAM Ha HaBkoo3deMHY opOiTy KA «lkonosy» y 1999 poui sminmnucs tennenmii KA /133, sxi Bu-
PaKEHO B MOJIMNIIEHHI IPOCTOPOBOTO po3pizHeHHS (puc. 1).
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18 Bepecus 2007 poky, KoMmepiliiHa KOMIIaHis
Digital Globe (CLLA) 3milficHnia 3amyck MEpLIOTo
KA «WorldView-1», skuii o0nagHaHO TEIECKOIIOM
3 anepryporo miamerpom 60 cM, MPOCTOPOBOIO PO3-
pizHenHicTio 0,45 M B TaHXpPOMaTUYHOMY PEXHMi B
KaJpi 3aBIMpIIKK 16,5 kM. Y pasi BigXuiieHHs Tese-
CKOTIa Bi/l HAaNpsIMKY B Haup Ha 40° MOXJIHMBa 3lOMKa
B CMY3i 3aBIIMPIIKK 775 KM 13 MOTipILICHHSM TPOCTO-
poBoi po3pizHenocti 10 1 M. KA 3HaxonuTecs Ha co-
HSYHO-CUHXPOHHIH 0p0iTi 3 BUCOTOI0 450 KM.

Iponoexenusim cepii KA «WorldView» craB
3amyck y sxoBTHI 2009 poky apyroro KA cepii
«WorldView-2» 3 MOKpaleHUMH XapaKTePUCTUKAMMU:
pOCTOpPOBa Po3pi3HeHicTh 0,45 M B TAHXPOMATUYHO-
My pexuMi Ta 1,8 M B MyIBTHCIIEKTPAIIEHOMY PEXHUMI
B 8 crekTpaJbHUX KaHamax. Po3mip kaapy Ha Micie-
BOCTI B pa3i 3iiomMku B Haaup — 16,4 kM. KA mae 6op-
TOBUH 3amaM’ ITOBYIOUHIA IPUCTPild eMHICTIO 2,2 TOIT
1 HaIIBUJIKICHY PaJiOJIiHIIO Tepenadi JaHuX IIBH/I-
kictio 800 Mbit/c. KA Moxe BecTH 3HOMKY B HACTYTI-
HHUX peXHMax: KaJ[poBOMY, MapIIPyTHOMY (MO>KJIHBI
3WOMKH MapUIpyTiB CKJIagHOI KOHQIryparii, Hanpu-
KJIaJl, y3JI0BX OeperoBoi JiHii, TOPOru, HahTOMPOBOLY
a00 JiHIT IePKKOPIOHY), IUIOMAJAKOBOMY (30HH PO3-
mipom 60 x 60 kM?), a TaKOXK y peKUMi (POPMYBaHHS
crepeonap. PanioMeTpudHe po3pi3HEHHS CTaHOBHUTH
11 Git/mikcens.

3 MeToro 3a0e3NeueHHs BHUCOKOi ONEpaTHBHOCTI
cynytHukr WorldView BemyTb 3HOMKY OJHOYAcHO 3

nepeaayeio JaHuX Ha CTaHIlil kiieHTiB. [lepenbaueHo
TaKoX MOXKJIMBICTH NMPOTpaMyBaHHs, 3HOMKH Ta MpU-
Homy iH(opmallii yepe3 CTaHIIo KJIi€HTa (TaK 3BaHO-
TO «BIPTYaJIbHOTO OMEpaTopay) MPOTITOM OJHOTO Ce-
aHCY PaJio3B’sI3KYy.

B 2008 poni xomepuiiina kommanisi GeoEye, sika
00’eananacek i3 komnasieto Digital Globe (CIIA), 3ria-
Ho pobotu [10], 3aiiicHioe 3amyck KA «GeoEye-1».

GeoEye-1 ynockoHaoe NiHIHKY Cy9acHHX OITHY-
HUX CYIMYTHUKOBHX CHCTEM 3a PSIOM IapaMeTpiB:
HaJBUCOKa JIeTANbHICTh 300pakeHb (KA mMoxe 3a0e3-
MEYUTH OJAHOYACHY 3MOMKY B MaHXPOMaTHYHOMY Ta
MYJIBTHCIIEKTPAIEHOMY pEXHUMax y KaJapi 3aBIIMpII-
ku 15,2 kM i3 mpocTopoBoro po3pizHeHicTio 0,41 M Ta
1,65 M BIAITIOBITHO), BUCOKA TOUHICTh IIPUB’ 3K 3HIM-
KiB (3 M y pa3i 3HOMKH B HaJHp), BUCOKA HPOTYKTHB-
HicTh cynyTHuka. [IponyktuBHicth «GeoEye-1» Ha
100y cranoBuTh 10 700 THC. KM? (TTAHXPOMATHUHHIHA
pexuM) Ta 10 350 THC. KM? (MYyJIBTHCIEKTPATbHHI
pexxuM). 3 MeTOrO 30epiraHHs Marepiaiy, SKUi 3HATO,
Ha OOpPTYy BCTAQHOBJICHO 3alaM’sSTOBYIOUHMH MPHUCTPIH
emHicTIO 1,2 TOIT. 300paXkeHHS MepeaatoThCs Ha 3eM-
JIIO 3a JIBOMA pajiofiHisMu B X-Jiama3oHi 4acToT 3i
mBuakictio 150 i 700 Moit/c. Pagiomerpuune po3-
pi3HeHHs1 cTaHOBUTH 11 OiT/miKcenb.

Kommnanis Google mianucana yrony 3 GeoEye Inc.
EKCKJIIO3UBHOTO BHKOPUCTAHHS 3HIMKIB, SIKi OTpH-
MaHo 3 KA «GeoEye-1». 3rigHo 3 ganumu iHdop-
MalliifHoro areHTcTBa Reuters 3araipHa BapTicTh BU-
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poOHunTBa cynmyTtHuka ckiana 502 muH pon. CIIIA,
3 HUX npuOau3HO $§ 209 MIIH BUTpaueHO Ha BHUTOTOB-
JICHHSI KOCMIYHOTO arapara. 3a JOMOMOTOK CepRBICY
GoogleMaps kopuctyBaui Mepexi Internet MaroTh
0e3KOIITOBHMH A0CTyN 10 apXiBHUX MK3, gki oTpu-
MmaHo 3 KA «GeoEye-1» ta mie nexinpkox KA, 1o Ha-
nexars «Digital Globey.

AJNBTepHATUBHUI MIJIXi/ IO peaii3oBaHOTO B KOM-
nanii Digital Globe (mopori mociyru Ha OTpUMaHHS
3HIMKIB) PO3BHBAIOTH JIBi HCBEJIUKI PUBATHI KOMITaHI{
SkyBox Ta Planet Labs (panime — Cosmogia Inc.) y
JIBOX CYCiIHiX cerMeHTax Mikpo- (100 kr) i HaHOPO3-
MipHUX CynyTHHKIB (5-10 Kr).

KanigopHnilicbka komepiiiina kommanis Planet
Labs 30cepenuna 3ycuiuisi B CEKTOPi JICIIEBUX HAHO-
CYMYTHHKIB 1 CETMEHTI POJYKTiB BUCOKOI IPOCTOPO-
BOT po3pizHeHoCTI 3-5 M. KoMmaHis 3Moria 3airydnTi
$ 65 muiH Bij iHBecTOpIB 1 3xiiicHuna 3amyck y 2013
POLIi YOTUPHOX EKCIIEPUMEHTAILHIX HAHOCYITY THHKIB
Dove [1-4]. OpOitaneHi BUIIPOOYBaHHS IMPOIESMOH-
CTpYBaJIM MOJIUBICTH KOJILOPOBOI 3HOMKH 31 3asBiie-
HuMH napameTrpamu. 3 11 mo 28 mtotoro 2014 poky
3 6opty MKC 3nificHeHo 3amyck 28 HaHOCYIyTHHKIB
Dove (cy3ip’s  Flock-1), sik 3a3HaueHo B poOoTi [4],
posmipHicTio motpiiiHuii Kybcar (30x10x10 cm?) i
Macor OJM3BKO 5,8 K KoxHUIA. Po3paxyHKkoBwHii Tep-
MiH icHyBaHHS KA ONM3bKO JIBOX POKiB. 32 OIIIHKOIO
(axiBIiB, KOJHOPOBI 3HIMKH BHCOKOI IMPOCTOPOBOI
PO3PI3HEHOCTI MOXKYTh 3HAWTH MOMHUT B arpobi3Hec,
JICOBOMY TOCIOJIAPCTBi, €KOJOTiYHOMY MOHITOpHH-
ry W js iHIIMX 3aBJaHb, JIC MOTPIOHA OmepaThBHA
Ta peryispHa MOCTaBKa reonpoaykris. Cucrema, sKy
po3pobisie komnanist PlanetLabs, mo3BosuTh oTpuma-
TH 3HIMKU 3€MHOI MTOBEPXHI BHCOKOTO MPOCTOPOBOTO
PO3pi3HEHHS B Maii)e pealbHOMY MaciTali Jacy.

Inma kanidopHhiiicbka kommaniss SkyBox Imaging
srigHo podoru [5] ($ 110 mMiaH iHBeCTHIIIH) TUIaHYE
Ha OCHOBI HOBHMX TEXHOJIOTIH CTBOPUTH CUCTEMY 3
24 TMOPIBHIHO HEAOPOTHX MIiKPOCYITyTHHUKIB Macoo
100 xr, BIpOBagUTH HOBI ONTHYHI KaMEPH 3 JBOMIp-
HUMH MaTPHULSMU HA OCHOBI MPHUJIAAIB 31 3apsSI0BUM
3B’SI3KOM, HOBI TEXHOJIOTil 3HOMKHU Ta 0OpOOKH 30-
OpakeHb 13 METPOBOIO TPOCTOPOBOIO PO3PI3HEHICTIO,
BKJIIOYAIOYH JIETANBbHY BiJJCO3HOMKY, MEPEKYy Malo-
rabapuTHUX aBTOMATHYHHUX CTaHIii, CUCTEMY OIle-
PaTHBHOTO yHpaBIiHHs, 00POOKH, SIKi PO3MOIIICHO
Ta BeO-mocTymy n0 mpoxyktiB. Y 2013 pori koM-
naHis 3alycTuia Nepuni excrepuMeHTansHuil KA
“Skysat-1”, Ha SIKOMy YyCIIIIHO TPOTECTyBasla HOBI
TexHoiorii. ONTHYHA cuUcTema 3a0e3medye 3HOMKY

B II'SITH CHEKTpaJIbHUX KaHaiaX (MaHXpOMaTHYHUH,
TPH KaHAJIM BUJUMOTO Ta OJMKHBOTO 1HPPaYePBOHO-
ro Jliarma3oHiB) i3 MPOCTOPOBOK po3pisHeHicTio 0,9
M B cMy3i 3aBmupiku 8 kM. KA mpomeMoHcTpyBaB
MOXJIUBICTh OTpUMaHHS 90-CEKYHIIHUX BiJICOCIOKE-
TiB y (opmari Bucokoi uitkocti HD i3 mpoctopo-
BOIO po3pi3HeHicTio 1,1 M i wacrororo 30 kanpis/c
(manxpomartuuHi Bigeosanucu B ¢opmari MPEG-4
JUISTHOK MiciieBocCTi po3mipom 2 x 1,1 km?). V nanuit
qac i3 MEeTOI0 aHaji3y AWHAMIKH allbTepPHATHUBOIO Bi-
JICO3HOMKH € (OpMyBaHHS TPUILICTIB 300pakeHb 13
Oarathox pakypciB (3iiomka g0 30 3HIMKIB OJHOTO
00’€KTa 3a IPOJIT), BAPTICTh IKOT BUBHAYAETHCS YUC-
JIOM 3HIMKIB, SIKi OJIEpPKYBaHO.

B 2014 poui 3anmymeno KA “Skysat-2” it po3noya-
TO BUPOOHUIITBO MEPIIOi cepiitHoi maprii i3 13 Mikpo-
CYNyTHHKIB. Y pa3i moBHOTO posropranss B 2017 pori
cucremMa 3 24 CyNyTHUKIB 3a0€3MEUUTh ONECPATUBHY
OararopazoBy (mo 5-10 pasiB) 3HOMKYy OyIb-SIKOTO
00’ekTa mpoTsaroM n1o0u. Yac, sIKuil 3armiaHoBaHO Bij
3HOMKH 0 OTpUMaHHA 300paxenHs, 20 XxBuiIuH. Po3-
paxyHKOBHI TepMiH ekcrutyaranii KA rmiaHyeTbes
30inbIuTH 3 4 10 6 pokiB. KA «Skysat-1» craB mine-
poM y kiaci KA J133 MeTpoBoi po3pi3HEHOCTI 3a CITiB-
BiJHOIICHHSIM «Maca / TPOCTOPOBa PO3PI3ZHEHICTHY
(100 kr / 0,9 m). Haitbnmmkui koakypenta — EROS B
(290 xr / 0,7 m) Ta SSOT (117 xr / 1,5 m). Takwuii mo-
Ka3HUK TOBOPUTH PO BUCOKY HAYKOEMHICTh KOPUCHO-
rO HaBaHTAXEHHS W MOXIIMBOCTI CyTTEBOI €KOHOMii
KOLITIB y Pa3i MOTOYHOTO BUPOOHHUIITBA Ta TPYNOBUX
3anmyckax. HeoOXigHO Big3HAYMTH, IO BCi BUTPATU |
pu3uku komnaniii SkyBox ta Planet Labs nexxats Ha
MPUBATHUX iHBECTOPAX.

Takum uymHom CIIA wMaroTh HaWOLIBIIY KiJlb-
kicte KA /133, siki 103BOJNSIOTE OTPUMYBATH 3HIMKH
OyIb-KO1 JUISHKYA 3€MHOI MMOBEPXHI MPOTIATOM 00U
3 BHCOKMM (0 | M) IpOCTOPOBUM PO3Pi3HEHHIM Ta
BUKOPHCTOBYIOTBCSI 3 METOI0 DIIICHHS 3aBAaHb iH-
(dopmarliiiHoro 3abe3rneueHHs] OpraHiB BiiCHKOBOT'O
ynpaBiiHHS pi3HEX JaHoK. CminbHa pobora ypsimy
CIIA, HanioHaabHOTO pO3BiAyBaJbHOTO YIIPABIiHHS
Ta KOMEpPUIHHUX KoMMaHiil eQekTuBHAa Ha puHKY /133
Ta B KOCMIYHi ramysi.

®panuis. Cranom Ha kBiTeHb 2015 poky opOi-
tanpHe yrpynoBaHas KA JI33 ®panii cknanae 5 KA
(Tabm. 2).

Ha mpotsi3i 3 2011 mo 2014 pokis @panis 3poodu-
7a cepiro BAanmux 3amyckiB KA, Ta cTBopuiia motyxHe
kocMmivyae yrpynoBanns KA JI33 i3 Bucokoro mpocto-
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Ta6auus 2. OpoitanbHe yrpynosanis KA /133 ®@panii cranom Ha kBiTeHb 2015 poky
[IpocTopoBe po3pi3HEHHS, M CrieKTpanbHUi Aiana3oH, MKM
NeNe Hassa KA Jlara
3/ 3aImycKy HamipOMa- MynLTflcneK- HaHyipOMa- My TBTHCTIEKTpATb Ui pesxuM
THYHUHN PEXUM TPAJIBbHUU PEXUM | THIHUHU PEXKUM
1. Pleiades-1A 17.12.11 0,43-0,55 (cumiii)
2. Pleiades-1B 02.12.12 0.79-0.95 (Gmuxr. T4)
0,50-0,59 (3enennit)
0,61-0,68 (uepBOHMIT)
3. SPOT-5 03.05.02 1o 2,5 10 0,48-0,71 0.78-0.89 (Gmixcn. T4)
1,58-1,75 (cepenn. I4)
4. SPOT-6 09.09.12 0,45-0,52 (cuHiii)
10 1.5 106 0.45-0,75 0,53-0,60 (3enemxm)v
5 SPOT.7 30.06.14 0,62-0,69 (uepBOHMIT)
: e 0,76-0,89 (6w, 14)

KA Pleiades-1A,-1B BUTOTOBICHO 3a KOIITH JCPK-
oromxety @pamriii, omeparopoM cucreMu € Harionasms-
HAW TIeHTp KocMiuHMX mociimkerp Ppanmii CNES
(Centre National d’ Etudes Spatiales), KA SPOT 6 ta
SPOT 7, sxi BUTOTOBJIEHO 3a KowTh KommaHii EADS
Astrium. SPOT 6 ta SPOT 7 igentnuni KA, sKi cTBO-
peHo Ha OoCHOBI nocBimy ekcmuryatarii SPOT 5 i3 Bu-
KOPUCTaHHSIM TEXHOJIOTIH, siKi Oymnu 3actocoBaHo B KA
cepii Pleiades. Tak, KA SPOT-6, 7 MaroTh mpocTOpOBE
po3pizHEeHHS 1,5 M Ta OTpUMAITd MOXKITUBICTH 3HIMATH
B CHHBOMY Jlialia30Hi, M0 TO3BOJMIIO OTPHUMATH TIPH-
poxHi Koimbopu 300pakeHHs. KA Pleiades-1A, -1B Ta
SPOT-6, 7 cHMHXpOHI30BaHO Ha OAHIN OpOITI TaKUM
YUHOM, TII00 MaTy MOXKJIMBICTH 3a0€3MEYUTH MOACHHY
3HOMKY OITHOT 1 TOT HIJITHKA 3€MHOI TTOBEPXHI.

BuxopucToByroun KOCMIiYHI TEXHOJOTII HOBOTO
MOKOJIIHHSA, TaKi, K ONTHKO-BOJIOKOHHI CHCTEMH Ti-
pocTabimizariii, mo 3abe3meuyIoTh IyKe BUCOKY Ma-
HEBPEHICTh, BOHK MOXYTh TIPOBOIUTH 3HOMKY B OY/Tb-
sskoMy Mictti 800-kM CMyTH MEHIIIe HiK 3a 25 CeKyHI
13 TouHicTIO Teono3utlitoBarns MeHIe 3 M (CE90) 6e3
BHUKOPHCTaHHS HA36MHUX OMOPHHUX TOYOK i 1 M — 3 BU-
KOPHCTaHHSIM Ha3eMHHUX OITOPHHUX TOYOK.

KA Pleiades-1A, -1B, SPOT-5, 6, 7 yTBOpIOIOTH
CHCTEMY OINTHKO-CICKTPOHHOTO CIIOCTEPEKCHHS Ta
TIPaIooTh B TaHAeMi 3 KA paiooKamiifHOTo CriocTe-
pexxerns TerraSAR-X ta TanDEM-X (Himeuunna), o
JTO3BOJISIE 301TBITATH ONIEPATHBHICTH CIIOCTEPEIKCHHS.

Ha mymKxy 3aximHuX BiCBKOBUX aHAJIITHKIB, 3Tif-
HO pobotH [6], Bukopuctanuas KC J133 ®pamnrrii Mmoxke
ropymmTH MoHomomiro CIIIA Ha mocTaBKy MaTepiaiiB
KOCMIYHOT 3HOMKH HaIBUCOKOTO TIPOCTOPOBOTO PO3Pi3-
HEHHS B IHTepecax BiCHKOBHX KOpHUCTyBauiB. CrcTeMa

133, sxa Hamiuye 5 KA € onTuMansHO0 33 KpUTEPIiEM
“eheKkTUBHICTH—BapTICTL . HassBHUM KOCMIYHUM yTpY-
moBarHsM KA JI33 MokHa 3miiCHATH 3HOMKY Oymb-
SIKOTO PafOHy 3eMHOT ITOBEPXHi MPOTATOM JOOH.

Pociiicbka ®enepanis. Ctanom Ha kBiTeHb 2015
poxy op0OitamsHe yrpymoBanHs KA J133 PO crano-
BuUTH 4 KA, sxe npeacrasieno nuire KA 3 MoxuBic-
TIO ONITHKO-EJIEKTPOHHOTO CIIOCTepex)eHH (Tabm. 3).

B 2012 pomi P® 3mifichmna  3amyck KA
«Kanomyc-By, skuii MpU3HAYCHO 3 METOIO0 3abe3re-
YeHHS OIEepaTHUBHOIO iH(popMaIiero mapo3aitis de-
JIEpPaIbHOTO KOCMIYHOTO areHTcTBa PD, MiHicTepCTB
P® i3 cripaB 1uBiTEHOT 00OPOHH, HAM3BUYANHUX CH-
Tyariii Ta JikBimamii HaCTIAKIB CTUXIMHUX JIMX, a Ta-
KOXX 1HIIMX BIJOMCTB, sKi 3ailikaBiieHo. KA oOman-
HAHO JIBOMa CHCTEMaMH 3HOMKH: TaHXPOMAaTHYHOIO
Ta MYJIBTHCIIEKTPAIbHOIO. [[aHXpOMaTHIHy cHCTEMY
MoOyI0BaHO 3a TEXHOJIOTIEI0 MiKkpokaapiB. Bona ¢op-
My€ 3arajgbHUi Kamp i3 6 MaTpHIlh, SKi 3HAXOMSITHCS
B €nuHIA (POKATBHIA IUIOMMHI Ta TO3BOJSIIOTH OTPHU-
MaTH 3HIMOK i3 TTPOCTOPOBHM po3pi3HeHHsM 2,1 M i3
CMyTOI0 3ioMKH 23 kM. MynbTHCTIEKTpalibHA CUCTEMA
3HIMaE 1Mo 4 KaapH, B 4-X CIIEKTPaTbHUX KaHAJIaX, K
3a3HadyeHo B poOori [11], Mae MakcUMallbHE MPOCTO-
poBe pospizHeHHs 10,5 M i3 cMyroro 3ioMKkn 20 KM,
pamioMeTpudHe po3pizHeHHS — 12 OiT/mikcens. [1po-
nykTHBHICTE 3iioMKH KA 500 THC. KM?/100y.

B 2006 porti 6ymo 3miiicaeno 3amryck KA «Pecypc-
JK1», skuii mpusznadeHo 3 meroro /133 i3 Meroro
OTpUMaHHS B OJM3BKOMY JIO peabHOTO MacmiTadi
gacy, 300pakeHb y BHAUMOMY Ta OMMKHBOMY iH(pa-
YepBOHOMY Jiama3oHax crekrpa. KA moOynoBano Ha
mardopmi KA «SIHTapEY.

[se
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Ta6auus 3. Opoitanbue yrpynoBanas KA /133 Pocilicbkoi @enepanii cranom Ha kKBiTeHb 2015 poky

[IpocTopoBe po3pi3HEHHS, M CrieKTpatbHUiA Jiana3oH, MKM
NeNe Hassa KA [ara
3/m 3armycKy HaH)EpOMa- MynLTI:IcneKT— HaH)EpOMa- My THCTIEKTpATbHHH peskin
TUYHUHN PEKIM PABHUIA PeXKUM TUYHUHN PEKIM
0,46-0,52 (cumiii)
0,63-0,69 (3enenuit)

1. Kanomyc-B 22.07.12 2,1 10,5 0,52-0,85 0,69-0.72 (uepomnii)
0,75-0,86 (6mmkH. 14)
0,5-0,6 (3enenuit)

2. Pecype-IK 15.07.06 1 2-3 0,58-0,80 0,6-0,7 (uepBoHUIA)
0,75-0,86 (6mmkH. 1)

3. Pecypc-I11 25.06.13
0,45-0,52 (cuHiit)
0,52-0,60 (3eneHuii)

4, Pecypc-112 26.12.14 1 3-4 0,58-0,80 0,61-0,68 (uepBOHMIT)
0,72-0,80; 0,80-0,90

- 4yepBOHMIA + OnvkH. [H

5. Pecypc-I13 § 2015 (uep )

(TepCrieKTHBHII)

Ha «Pecypc-ZIK1» BCTaHOBIEHO ONTHUKO-EIEKTPO-
HHY amaparypy «leortoH-1», sika 3abe3medye OmHO-
YacHy 3HOMKY MOBepXHi 3eMili B MaHXPOMATHIHOMY
(1 M) Ta MyabTUCTIEKTpAJIbHOMY (2-3 M) pexuMax y
BUIIISIAI O€3MepepBHUX CMYT 3 JIOBKHHOIO OJU3BKO
400 kM Ta 3aBmupiiky 28 kM. KA Oyso 3amyineHo Ha
eNinTHYHy opOiTy 3 BHCOTOO nepureto 361, BUCOTOIO
aroreto 604 kM, ane micis MOABIHHOTO TEpMiHY ra-
paHTOBaHOTO aKTHBHOTO icHyBaHHs B 2011 pomi Oyno
3MIACHEHO KOpekIito opOitu. OpObita nmepeTBopuIacs
Ha KPyroBy COHAYHO-CUHXPOHHY. [IeBHUM He0ImiKOM
KA € naxunenus op0itu (i), sxke mopisutoe 70,4°, 1110
oOMexye 30HY Mmokputtsi. B manomy KA pearnizoBa-
HO MOKJIMBICTH 3 OJIHOYACHOIO Tepeaadeto indopma-
il 31 3amaM’SITOBYIOUOTO MPHUCTPOIO (10ro eMHICTD —
768 I'0) Ta 3itoMKa 3 HakonMYeHHsIM. [IpOyKTUBHICTH
siiomMkn KA 1 muta kM?%/100y.

BukopucTOBYIOYM HampalioBaHHs, sIKi Oyi10 a0-
CSATHYTO 3a pO3POOKY Ta CTBOPEHHS KOCMiYHOTO
xommiekcy (KK) «Pecypc-JAK1» B 2007, mouanacs
po3pobka KK «Pecypc-Il» 3rigHo poo6it, [12, 13],
KOCMIYHA KOMIIOHEHTA SIKOro cKiamaeTrses 3 2-x KA.
B 2013 pomi (3 3ami3HeHHsM Ha 3 poKu) OyJio 3army-
meno nepurnit KA KK «Pecypc —II», axuit 6azyernest
Ha KOHCTPYKTHMBHO-anapaTHiii ocHoBi KA «Pecypc-
JK1», ane € neski BIAMIHHOCTI Ta HOKPAIIEHHS 3 T10-
nepenHukoM (Tadi. 3), a came:

* KA BuBeneHO Ha KPYroBY COHSYHO-CHHXPOHHY
op6ity (H = 515-550 km);

* 301JIBIICHHS IIUPUHU CMYTH 3HOMKH 10 44 KM;

* 30LIBIICHHS KIIBKOCTI CIIEKTPaJIbHUX Jialla30HiB
13 3 10 5;

* MOXIIUBICTb TiMIEPCIIEKTPATBHOT 3HOMKH;

* BBEJICHHS PEKUMIB CTEPEO3HOMKH, 3HOMKH TUIO-
IaJ0K, PO3LIMPEHHS MOXKIMBOCTI a3UMYyTaJIbHOT
3HOMKH;

* BCTAHOBJICHO araparypy IHPOKO3aXBaTHOI MYJIb-
TUCTIEKTPAJIbHOT 3IOMKM BHMCOKOI Ta CEpEIHBOI IMpOo-
cropoBoi po3pizHeHocTi (ILIMCA-BP — mmpuna cmyru
3WOMKH — 96 M) Ta cepeaHbOI MPOCTOPOBOI PO3pPi3HE-
HocTi (ILIMCA-CP — mmpuna cMyru 3doMkn — 480 M);

* 30LIBLICHHS CTPOKY aKTUBHOTO iCHYBaHHS 3 3 110
5 pokiB;

* 3a0e3neYeHHs] MOXKIIMBOCTI MTPUB’SI3KK 3HIMKIB 13
TouHicTIO 20-50 M.

KA 3abe3neunB 3ii0MKy OIH3BKO 34 MITH KM? 3eM-
HOI OBEPXHI B TAHXPOMATUYHOMY PEIKUMI.

B rpynni 2014 poxy BHBEICHO Ha OpOITY Ipyruit
ammapat KK «Pecypc-IT». B 2015 poui rutanyeTbes 3a-
nyck Tpersoro KA cepii «Pecypc-I1», sk 3a3HadeHo B
pobori [14].

[lepcniexkTBHUME HampsMamu B po3poomi KA
JI33 MokHa BiAMITHTH po3nouari PockocMocoM B
2012 pori MpoeKTH MIOAO0 CTBOpeHHs cuctemu 133
«0030p-O» Ta «0O630p-P» 3rigHo podotu [15]. KC
«00630p-O» TPHU3HAYEHO 3 METOK OIEPATUBHOIO
ONTUYHOTO CHOCTEPEKEHHs 3eMHOT MOBEPXHIi 3 BHCO-
KAM TIPOCTOPOBHM PO3PI3HEHHSM (ONTHKO-EJIEKTPO-
HHa amnaparypa MYJIbTHCHEKTPaIbHOI 3HOMKH 3 pO3-
pi3HEHHsIM 7 M) Ta MIOBUHHA MaTy B CBOEMY CKJiaji 4
KA. Bapricts koHTpakty 4,66 miupn pyOumiB. 3amyck
nepuoro KA 3amnanosano Ha 2017 pik. Leir KA —
pamionokariiiinoro crnocrepexents. «003op-P» Oyne
00nmagHaHo JiokatopoM Ha 0a3i ADAP (akrtuHoi (da-
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30BaHOT aHTEHHOI PEIIiTKH), 0 JO3BOIUTH OTPHUMY-
BaTH 300pa)XeHHS 3 MPOCTOPOBHUM PO3PI3HEHHSIM HE
ripme 1 M. Bapricte mpoekTy ckiagae mpuOIN3HO
3,6 mupn pyOtiB.

[TigTprMyrodn CBITOBI TEHICHIIII IIOAO CTBOPEHHS
KOCMiYHUX cucteM, PD 1uianye po3poOHTH KOCMidHY
cuctemy 3 24 KA MKA-H (manorabapuTHuii KOCMi9HHN
armapar HaHOKIIACy), SIKi TIOBHHHO OyTH MaKCHMAlIbHO
yHidixoBaHo 3 margopmoro CubeSat. Bara KA ne Oyne
nepesuiryBary 10 KT, a 3HIMaNbHa anaparypa Oyne MaTu
TIPOCTOPOBE po3pi3HeHHs Om3pKk0 20 M. Po3poOHMKOM
CHCTEMH € 3TiJHO poOotu [16] xomepiliiiHa KOMIaHis
«laypust Aspocrneiicy Ha 3aMoBiIeHHA PockocMocy.

TakuM 4YMHOM aHali3 CTaHy KOCMIYHHX CHCTEM
133 P® moxkazas, mo opbitanbHe yrpymoBaHHS KA
33 ckmamaerscs mume 3 KA onTuko-enekTpoHHO-
IO CIOCTEPEKEHHSA 3 MOXJIMBICTIO BECTH 3HOMKY B
MaHXPOMaTHYHOMY, MYTBTHCIIEKTPAIEHOMY Ta Tilep-
CIEKTPAILHOMY PEeKUMax. MaKcHMalbHEe MPOCTOPO-
Be po3pizHeHHS — 1 M — opOiTaIbHOTO YIpyIOBaHHS
33 PO He mo3Bomse 3abe3neunT MOTpedU KpaiHH
BracHUMHU 3acobamu. [IpoanHaizyBaBmIM KUTBKICTH
KA /133 Ta ixHi mpocTOpOBi Ta 4acOBi XapaKTepPUCTH-
KM MO>KHA 3p00uTH BUCHOBOK, 1110 KC /133 He 103BO-

Jisie 3a0e3MeUnTH NOTPeOH KpaiHu y BIHCHKOBUX IIIISX
BJIACHUMH 3ac00aMu.

IiBnenna Kopesi. Cranom Ha kBiTeHbs 2015 poky
3rifgHo pobotu [17] opbitanbhe yrpynoanns KA 133
[TiBnennoi Kopei cranoButh 4 KA («KKOMPSAT-2y,
«KOMPSAT-3», « KOMPSAT-3A» (Tab1.4) 3 ONTHKO-
eJIeKTpOHHOIO amaparyporo, «KOMPSAT-5» (Talu.
5) i3 pagionokarniiiHoO amaparypor). KA 3 omnruko-
CJIEKTPOHHOIO anapaTyporo CIOCTEPEKEHHS 3IaTHi
poOUTH 3HIMKH 3eMIli SIK B TAaHXPOMATUYHOMY, TaK i
B MYJIBTUCIIEKTPAJIbHUX PEXKHUMAaX 13 BUCOKUM IIPOCTO-
POBUM pO3pi3HEHHSM.

3rigHo 3 cymyTHHKOBOIO mporpamoo KOMPSAT
(Korean Multi-Purpose Satellite) 3 1999 no 2019 po-
KiB MOBHHHO OyTH 3amymeno 5 KA /133.

Tak, B mumai 2006 poky 3amymeHo KA
«KOMPSAT-2», sikiii 37aTHUH BECTH 3HOMKY 3€MHOT
MOBEPXHI 3 IPOCTOPOBOIO PO3PI3HEHICTIO 1 M B maHX-
pPOMaTUYHOMY Ta 4 M B MYJIBTUCIIEKTPATIHLHOMY PEXKH-
Max. Pamiomerpuuna po3pi3HeHicTh ckiamae 10 Oit/
nikcens. «KOMPSAT-2» moxe BecTn Oe3nepepBHY
3itoMKky 10 120 tuc. kM2 (533 clieHu) Ha OJHOMY BH-
TKy. 3aBIIMPIIKH cMyra 3HoMkH — 15 kM. Takox KA
Ma€ MOXKITUBICTb CTEPEO3HOMKH.

Tabauns 4. OpoitanbHe yrpynoBanus KA /[33 i3 onTuko-ejleKTPOHHOIO anapaTypolo
IiBnennoi Kopei ctranom Ha kBiTeHb 2015 poky

IIpocTopoBe po3pi3HEHHS, M

CriekTpanbHUH Aiana3oH, MKM

NoNe Hassa KA Jata

IManxpo-
3/m 3aIyCcKy

MaTHYHHUI
pexXUM

MynbTHCTIEKT-
panbHUN PEXUM

[Tanxpoma-
TUYHUH PEXUM

MynbTHCTIEKTpaIbHUN
peXIM

1. KOMPSAT-2 28.07.06 1

0,45-0,52 (cuHiit)
0,52-0,60 (3eneHuii)
0,63-0,69 (uepBoHwmit)
0,76-0,90 (6mmxH. 1)

4 0,50-0,90

2. KOMPSAT-3 17.05.12 0,7

0,45-0,52 (cuHiit)
0,52-0,60 (3enenuit)
0,63-0,69 (uepBoHnwmif)
0,76-0,90 (6mmxu. 14)

2,8 0,45-0,90

3. KOMPSAT-3A | 25.03.15 0,7

0,45-0,52 (cumiii)
0,52-0,60 (3enennit)
0,63-0,69 (uepBOHMIT)
0,76-0,90 (6mmxkH. 1)

2,8 0,45-0,90

Tabauusa 5. OpoiranbHe yrpynoBanas KA /133 i3 pagiosiokauiiinor anaparyporo IliBnennoi Kopei cra-
HOM Ha KBiTeHb 2015 poky

NeNe IIpocTopose .. .
/i Hazpa KA [ara 3amycky pospisHeHH, M CriekTpanbHui ianazoH [Nonsipuzarist
L. KOMPSAT-5 22.08.13 C-niana3oH HH, VH, HV, VV
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[Iponowxennsm nporpamu KOMPSAT y Tpas-
Hi 2012 poky craB 3anmyck KA /133 «KOMPSAT-3»
3 OIITHUKO-EJIEKTPOHHOIO arnaparyporo. KA
«KOMPSAT-3» pospobmneno 3a cnpusiaas EADS
Astrium (€BponelchbKUii aepOKOCMIYHUN KOHLIEPH).
[pocTopose pospizHerHss KA mominmmuiock BigHOC-
HO « KOMPSAT-2» ta ckinagae 0,7 M y maHxpomaruy-
HOMY Ta 2,8 M y MYJBTHCHEKTPAJIBLHOMY pEKUMaXx.
Pagiomerpuune po3pi3HeHHs cknanae 14 OiT/miKcenb.
3aBMIUPIIKK cMyTa 3HoMKH — 16,8 KM.

B 2013 pomui 3 xocmoapomy PD «ScHuit» Oymo
3aificHeHo 3amyck TpeThoro KA cucremu BUIOBOTO
cnocrepexkeHns [liBnenHoi Kopei «KOMPSAT-5»,
SIKMH 00JIaIHAHO PajapoM i3 CHHTE30BaHOKO arep-
TYpOIO, II0 HaJae MOXKIHMBICTh OTPHUMYBATH 3HIMKH
3eMHOI MMOBEPXHi 3 MPOCTOPOBUM PO3Pi3HEHHAM | M
Ta IHUPUHOIO0 CMYTH 3HOMKH 5 kM. 3iloMKa 3eMHOi 1To-
BEpXHi 31iHCHIOEThCS B C-/1iana30Hi 31 3MiHHOIO ITOJIs-
pusauieto BunpomintoBanns (HH, VH, HV, VV).

B ©Oepesni 2015 poky Oyno 37iHiCHEHO 3amyck
KA «KOMPSAT-3A», sxkuii 3a XxapakTepUCTHKaMHU
igeaTnynnii KA «KOMPSAT-3y. [licns npuitomy B
ekcrutyaranito KA nomoBHUTH iCHYIOUY CHCTEMY Ta
3aBEpIINTH MOOYAOBY CUCTEMHU OIMEPAaTUBHOIO BHJIO-
BOTO CIIOCTEPEKEHHS, AKa JO3BOJHUTH 3iHCHIOBATH
3HOMKY MOBEpXHI 3eMJi IijI0000BO 3a OyIb-SKHX
MOTOIHUX YMOB.

BpaxoBytoun mpocTOpoBi Ta 4acoBi XapakTepHc-
tuku KC JI33 Ta He3Ba)karouM Ha HEBEIIUKE YIPymo-
BanHs KA, [liBnenna Kopes 3maTHa BUpinryBaTu 3a-
BIaHHs iHPOpMAaIiifHOTO 3a0e3MeUeHHs, K BiHCHKO-
BUX, TaK 1 IUBUTFHUX KOPUCTYBAUiB.

BucHoBku

TakuM YMHOM TIPOBEICHO aHaJIi3 CTaHy OpOiTab-
HHUX YIPYyNOBaHb Ta MEPCIEKTHB 3aIlyCKy KOCMIYHUX
CUCTEM JUCTAHIIWHOTO 30HAyBaHHS 3emiti. BiH j0-
3BOJISIE CTBEPPKYBaTH, 1[0 HA JAHWW Yac TMOMHT Ha
iH(hopMaIlif0 JUCTAHI[IHOTO 30HIYBaHHSA 3eMii B
OCHOBHOMY MIATPHMYETHCS 32 PaXyHOK PO3BiTyBajb-
HUX BICHKOBHX BiJIOMCTB, a TaKOX OpPTaHIB JIepiKaB-
HOTO YIpaBIliHHS.

B MaiiOyTHhOMY TUIAaHYETHCSI 301TBIICHHS TOMHUTY
Ha iH(pOpMAIli0 JUCTAHIIHHOTO 30HAYBaHHS 3eMili 3
00Ky MacOBHX CIIOKHBA4iB, AKi HE € TEXHIYHUMH (a-
XIBISIMU, aje MOTpeOyloTh BUKOPHCTAHHS TeOIpPOC-
TOPOBUX JIAaHUX Y CBOIN MisUTLHOCTI. 30UIBIICHHS TO-
nuTy 3 OOKY TakdMX CIIOKMBa4iB 0OYMOBIECHO, HACaM-
nepes, MOSBOK0 BUCOKOIPOAYKTHBHOI IEPCOHAIBHOL

OOUYMCITIOBANILHOI TEXHIKM Ta BIAMOBIIHUX MPOTrpam-
HUX 3aC00iB, 8 TAKOX BIOCKOHAJICHHSM 1 pO3IIUpPEH-
HsIM cpepu 3aCTOCYBaHHS TeOiH(POPMAIIIHHAX CUCTEM,
OCHOBHHM JIXKEPENIOM JaHUX AJsl SKHX € Marepiand
KOCMIYHOT 3HOMKH.

Haii0inbm mepcrnekTHBHI CErMEHTH PHHKY KOc-
MIYHUX TIOCIYT, AKi ONMK4Ye BCHOTO HAONMKEHO [0
KiHIIEBOTO, MAaCOBOT'O CITOKHMBaua, aJKe caMe TYT pea-
JII3y€THCS TOJIOBHA TiepeBara KOCMIYHUX TEXHOJIOTIH —
100aJIbHICTh 1 MOXKIIUBICTD 3aCTOCYBaHHSA JaHUX i3
METOIO pillIeHHsI IIMPOKOTO KoJla 3aBAaHb.

OCHOBHMMH TEH/CHIISIMUA Y PO3BUTKY KOCMIYHUX
CUCTEM JUCTAHIIHHOTO 30HJYBaHHS 3eMJIi MOXKHA
BBaKaTH:

- CTBOPECHHS KOCMIYHHMX amapariB Ta iXHiX yrpy-
MOBaHb K OaraToQyHKIIOHAIBHHUX, TaK 1 MpHU3HaUe-
HUX 13 METOIO BUPILICHHS crieli(iyHUX 3aBJaHb;

- CTBOPCHHSA Ta BUKOPUCTAHHS ONTUYHHUX Ta pa-
JAPHUX KOCMIYHUX arapariB JUCTAHIIHHOTO 30H1yBaH-
Hs1 3eMITi HAJIBUCOKOTO MPOCTOPOBOTO PO3Pi3HEHHS,

- 30UIbIICHHA KITBKOCTI MOXIIMBHX PEXHMIB
3OMKH OOpTOBOI CIleIialbHOI anaparypy KOCMiYHUX
armapariB, MOKPAIIEHHS CHIEKTPAILHIX MOKIUBOCTEH;

- CTBOpEHHs 0araToCymyTHHKOBHX CHUCTEM i3 BH-
KOPHCTaHHAM MaJIOPO3MIpHUX KOCMIUHHMX amapariB
(HaHOCYTyTHUKIB);

- 30UIbIIECHHS TOYHOCTI BHU3HAYCHHS KOODPIHMHAT
00’€KTIB Ta BUCOTH peibeQy;

- 30UIBLICHHS IIBUAKOCTI Mepeiadi JaHuX;

- PO3BHUTOK KOMIUIEKCHHX CHCTEM OTpHMaHHS,
00OpOOJICHHs Ta HAJaHHS JTaHUX JUCTAHIIMHOTO 30H-
IyBaHHSA 3eMJIi CIIOKHUBAavYaM;

- PO3BHTOK HalliOHAJBHUX MPOTPaM CHUCTEM JIUC-
TaHIIHHOTO 30HIyBaHHS 3eMJIi;

- 3MEHIICHHS BapTOCTI MarepianiB KOCMi4HOI
3WOMKH (BapTiCTh MaHXPOMATHYHHUX (YOPHO-OLIHX)
KOCMIYHHX 3HIMKIB 13 TPOCTOPOBUM PO3pPi3HEHHIM
1 M 3um3mnacs 3 6iaem Hix $ 30 10 $ 5-10 3a km?), 110
00YMOBIIEHO BUCOKOIO KOHKYPEHIII€I0 Ha PHHKY JaHUX
JUCTAHIIHHOTO 30HIyBaHHS 3eMJI.
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Mamepianu caiity xommnanii «unorep» (P®).- [Enexrpo-
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Mamepianu odiuiiinoro caiity komnanii «Co3ona» (PD)
[Enexrponnuii pecypc] — Pexxum goctymy: http://sovzond.ru.
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