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IR TR T (o - SRS PRPSOURR -
1.1.3.36.1.°P MpoekT cuctembl Ukrsat

R TR A o= 1 < PP SPP
1.1.3.37.1. Cucrema Syracuse-111
1.1.3.37.2. TIPOEKT CUCTEMBI SYFACUSE-TV ... e e -

1.1.3.37.3.°P MpoekT cnctembl Agora
O R R 1 T (o 1

1.1.3.38.1. Cucrema KomnaHmm Broadcasting Satellite System

1.1.3.38.2. Cucrema Jsat komriaHum Sky Perfect JSat

1.1.3.38.3. Cucrema Winds

1.1.3.38.4. Cucrema komnaHm DSN
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Paspen 1

Cucrembl (pMKCMPOBAHHOWN CNYTHUKOBOW CBSI3U, BELLaHUSA
M nepeaaum AaHHbIX

1.1.2. PernoHasibHbl€ CUCTEMBbI

1.1.2.1 Asctpanusa-A3us

1.1.2.1.7. MpoekT cnyTHMKa SATRIA koHcopumyMa Satelit Nusantara Tiga (UHgoHe3una) I

B 2018 r. B iHAOHe3uM 6bin 06pa3oBaH HaLMOHabHbI MpoBaaep CyTHUKOBBIX YCIyr — kKoHcopuuyM Satelit Nusantara
Tiga (SNT), BO3rnaBnsieMblii CMyTHUKOBbLIM ONepaTopoM M NMpoBaiaepoM ycnyr — koMnaHueit Pasifik Satelit Nusantara (PSN).
AkumoHepamm koHcopumyMma SNT sasnstoTca komnaHum PSN m PT Pintar Nusantara Sejahtera (Pintar), a Takxe komnaHum PT
Nusantara Satelit Sejahtera (NSS) n PT Dian Semesta Sentosa (DSS, fo4yepHsia KomnaHusi y komnaHumn PT Dian Swastatika
Sentosa Thk).

= Satelit Nusantara Tiga: ntiga.co.id

B mMae 2019 r. MMHWUCTEPCTBO CBA3U U MH(OPMALIMOHHBIX TexHonoruii UHaoHesmmn (MCIT unm KOMINFO) Bbi6pano KoH-
copumnyM SNT Ansi BbINOSHEHWUS paboT MO NPOEKTY CO3AaHMsl CUCTEMbI LUMPOKOMOIOCHOM CBSI3NM Ha OCHOBE CryTHMKa SATRIA
(Satellite of the Republic of Indonesia) ¢ 04eHb BbICOKOI NpONyckHOM cnocobHocTbio (VHTS — Very High Throughput Satellite)
peTpaHCnATOpOB Ka-AranasoHa YacTtoT. Obwme pacxoabl Ha paboTbl Mo NpoekTy coctaensioT 1,45 mnpa. gonn. CLUA.

DUHAHCOBYO MoAAEpPXKKY MPOeKTy oKa3biBaeT 6aHK AlIB (Asian Infrastructure Investment Bank). B ctoumocTb pabot ¢
pacxoaamu 357,65 mnH. gonn. CLLUA BxoaaT: 3asBfieHWe NoAcnyTHUKOBOM TOUKK, NPOU3BOACTBO CMYTHMUKA, NPOU3BOACTBO PH,
npuobpeTeHne y4acTKOB 3eMu NOZ LW030Bble CTAaHLUMUM U HAa3eMHbIE LieHTPbl YPaBeHNs, 3aMyCK CNyTHWKA, CO3A4aHWe Lto-
30BbIX CTAHUMIA U LLEHTPOB YNPaBIEHNS, PacxoAbl Ha CTpaxoBaHWe NPOeKTa, IKCMyaTaumsa u noaaepxxaHue GyHKUMOHUPOBa-
HUSI CNYTHMKA, LWO30BbIX CTaHUMIA U LLEHTPOB YNpaBeHusl.

KoHcopumyM SNT 3akstoumn B uione 2019 r. ¢ komnaHuein Thales Alenia Space KOHTPaKT Ha co3aaHue crnyTHuUKka SATRIA
(puc. 1.1) c oYeHb BbLICOKOMN MPOMYCKHOW CrocobHocTbio (6onee 150 M6UT/C) peTpaHCnsTopoB Ka-ananasoHa vacTtoT (105
Ny4Yein auarpamMMbl HaNpPaBIEHHOCTM) Ha OCHOBE MOJTHOCTbIO 3EeKTPUYEcKon nnaTdopmbl SPACEBUS NEO € pacyHeTHbIM CPOKOM
(yHKUMOHMpOBaHMA 15 neT, a TaKke ABYX HAa3eMHbIX LLEHTPOB ynpaBfieHnst (OCHOBHOIO 1 pe3epBHOro Af1s Nepeaayn KoMaHza
yrnpaBneHns u npveMa TeneMeTpun).

Puc. 1.1. KoHcTpykTneHas cxema MC3 SATRIA

K ceHTs6pto 2020 r. ctoumocTb paboT No NpoekTy cucteMbl coctasnsina 550 maH. gonn. CLUA.
3anyck cnyTHuka SATRIA (146° B.4.) 6611 3annaHnpoBaH Ha koHel, 2022 1., 0gHaKo 13-3a NpobneM ¢ ruHaHCMpPOBaHNEM
npoekTa cHa4vana 6b11 oTNoXeH Ha MapT 2023 r., a 3aTeM Ha KoHel, 2023 r.



B cocTaBe Ha3eMHOro cerMeHTa MiaHUPYeTCst UCMOb30BaTh 11 W30BbIX CTaHUMI (Ha KaXkaoi CTaHuum 6yaet ycTa-
HOBJIEHa aHTEeHHas cucTeMa C AnaMeTpoM 3epkana 13 M), ABa 6a30BbIx Wito3a (cuctemMa JUPITER koMnaHun Hughes B cocTase
CUCTEMHbIX YacoB, aHTEHHOWM CMCTEMbI, Nepeaalolwero U NpUeMHOro obopyaoBaHus, 060pyaoBaHUS comnpoBoxaeHns MC3,
TENEMETPUM U Nepeaayun KoMaHa, U LeHTPa YNpaBneHus ), Kaxablid U3 KOTOPbIX HAXOAMTCS B COCTaBE ABYX HA3EMHbIX LIEHTPOB
ynpasrieHnst (OCHOBHOMO ¥ PE3EPBHONO), Y CETEBOMN LIEHTP yrpasneHnst NOC.

B aerycte 2019 r. amepukaHckass koMnaHus Kratos Defense and Security Solutions, Inc. nosyunna KOHTPakKT Ha
5,7 mnH. ponn. CLUA komnaHumM PSN Ha co3aaHue Ha3eMHOM CUCTEMbl HEMPEPLIBHOMO KOHTPOSS CUrHANOB PETPaHCISTOPOB
cnyTHuka SATRIA B ceTeBOM LeHTpe ynpasneHnst NOC uepes 11 w0308 U B kaxaoM 13 105 nyyelt AMarpamMMbl HarnpasieH-
HOCTW @HTEHHOMN CUCTEMbI CMYTHUKA.

Co3gaHne Ha3eMHOro cerMeHTa HaMmeyeHo HadaTb B 2022 r.

1.1.2.2. AscTtpanusa — HoBas 3enaHgus n OkeaHus

1.1.2.2.3. MpoekT cucremMbl KOMNaHun Foxtel Management (ABcTpanus) I

KomnaHus Foxtel Management Pty Limited npeanonaraeT npefocTaBnsaTb YCIYrn HEMNOCPEACTBEHHOrO TeNeBeLaHus, a
ANs pa3MelleHns CryTHUKa NAaHuMpyeT MCNob30BaTh TOUKY 152° B.A., 3asBNeHHYI0 NpaBuTenscTBoM AscTpanun (AUSDSB,
MC3 HenocpeacTBeHHOro paavoBeLlaHus B L-/X-guana3oHax yactot (1,452...1,492/7,025...7,075 Tu)).

MNC3 npepgnonaranocb OCHaCTUTb peTpaHcnsTopamMu Ku/Ka- (11,7...12,2/17,3...18,1 I'Tu) AMana3oHOB 4acToT.

KomnaHus Foxtel Management Pty Ltd npuHaanexuT koMnaHnam News Corporation Ltd (65%) and Telstra Corporation
Ltd. (35%). B 2017 r. kKOMNaHna CTana LUMPOKO MpuBeKaTb CyTHUKOBbIE peTpaHcnaTopbl koMnaHum NBN, uTo ceuaeTens-
CTBYET O NPUOCTaHOBKE paboT Hag NPOEKTOM COBCTBEHHOrO CyTHUKA.

1.1.2.2.4. NpoekT cuctembl Jabiru komnaHmn NewSat (ABcTpanus) I

ABcTpanuiickas koMnaHusi NewSat Ltd. apeHaoBana petpaHcnsitopbl 13 UC3 (puc. [11]), no nporpamme Jabiru Satellite
nnaHMpoBana 3anycku NsATU CNyTHUKOB, KOTOpble obecneyaT obcnyxmBaHue aboHeHTOB B Adpuke, Ha bnvxHem BocToke, B
A3uu, ABctpanuu, CeBepHoi 1 FOXHOM AMEpUKe, a TakxKe B TUXOOKEAHCKOM pernoHe.

KomnaHusi NewSat Ltd. Takoke apeHaoBana 6 petpaHcnsaTopos Ku-gnanasoHa 4acTtoT cnyTHuMka MEASAT-3B (91,5° B.4.)
koMnaHunm MEASAT Satellite Systems, 1 ucnonb3oBana ux B CBOEl CUCTEME NoA HauMeHoBaHueM NIC3 JABIRU-2. KOHTpaKT
Ha co3gaHne UC3 MEASAT-3B nonyuunna B noHe 2011 r. komnaHusa EADS Astrium. CnyTHUK OCHaLleH peTpaHcnsTopamMu Ku-
[Mana3oHa 4YacToT Ans o6Cy>XuBaHUs abOHEHTOB B toXHOW Asum (MHauu), MHaoHe3wnu, Manaii3um, a Takxe B ABCTpanuu,
Tumope, Manya — Hosol MBrMHee 1 ConoMoHOBbIX ocTpoBax (puc. [12]).

OcHOBHble TexHUuYeckue xapakrepuctukn UC3 MEASAT-3B

MINATAOPMA ...enieeieiee e EUROSTAR 3000
CTAPTOBAS MACCA, KT «.vneeeneeneneenaaeneenaaeneenaenenns 5800
MOLLHOCTb COMHEYHbIX 6aTapei B Havyane

pac4yeTHOro cpoka (PyHKLMOHMPOBaHWS, KBT ...... 16

Yucno petpaHcnaTopoB Ku-avanasoHa 4actoT
(12,25...12,5/13,75...14,25 I'Tw)

CcnonoCcaMmM MO 36 ML ...eueneneneiiiiciieeeeeens 48
MakcvManbHasi MOLHOCTb nepefaTymkos, BT:
B KU-AMANa30HE YaCTOT.....ceveiiieiiiiieieeeeeeiieeeeeeees 150

3anyck MC3 MEASAT-3B 6bin ocyuiecteneH B ceHTsbpe 2014 r. Mpeanonaranock, uto UC3 JABIRU-2 obecneunt obcny-
XvBaHue aboHeHTOB KoMnaHun NewSat B Ku-ananasoHe YacToT B ABcTpanuu, Tumope 1 Manya - Hoeol 'BuHee 1 Ha Cono-
MOHOBbIX ocTpoBax (puc. [13]).

KomnaHus NewSat pacnonarana AByMs TenenopTtamu B Perth (3anagHast ABctpanus) u Adelaide (toxxHas ABcTpanus)
(puc. [14]), a TakKe LWNO30BOI CTaHUMeN Ha Kunpe — Bcero 23 aHTeHHble cucTeMbl. M3 20 onepaTopoB TENenopToB KOMMaHus
3aHana 17 mecto B 2014 r. Npeanonaranocb, 4to cnyTHMK JABIRU-1 obecneunt obcnyxnsaHue aboHeHTOB B Ka-ananasoHe
yacToT Ha bnmxHeM BocToke, B Adpuke n Asmm, JABIRU-3 — B Ka-anana3oHe YacToT Ha bavkHem Boctoke, B A3um 1 EBpone,
JABIRU-4 — B Ku- 1 Ka-AManasoHax 4acToT B TUXOOKEaHCKOM pernoHe, a JABIRU-5 — B Ka-AnanasoHe YyactoT B CeBepHOW U
tO>xHOl AMepuke, 1 3anaaHoin Adpuke.

KoMnaHusi NewSat Ltd.B aekabpe 2011 r. 3akno4umnna KOHTpaKT ¢ koMnaHuen Lockheed Martin Commercial Space Sys-
tems Ha co3gaHue cnyTtHuka JAB/IRU-1 (puc. 1.2).

CnyTHMK OCHaLLANCA peTpaHCisTopaMmn Ka-gManasoHa YactoT (nonoca YacTtoT 7,6 Tu) ans obcnyxunsaHus aboHeHTOB
Ha BnvkHeM BocToke, B BOCTOYHOM U LieHTpasibHoN Adpuke, BOCTOUHON EBpone (B TOM uucne Ha tore Poccuiickon deaepa-



ummn) w1 3anagHo Asuu. Mpeanonaranock, YTo aHTeHHas cuctemMa VIC3 B Ka-amanasoHe 4actoT byaeT ¢popMUpoBaTb MHOIO-
NyYeByto AMarpamMMy HanpaBieHHOCTU (24 nyya), TpU PervoHanbHbIX fyva (roro-3anagHas Asus, bavikHuit BocTok u BocTou-
Has Adpvka) 1 ABa nepeHalenvMBaeMbiX Slyda agnarpaMmmbl HanpasneHHoctn (puc. [15, ..., 18]).

PetpaHcnsitopbl S- 1 Ku-anana3oHOB 4acTOT MaHMpoBasia apeHAoBaTb KOMMaHMsa Measat, KOTOpasi HamMevana ux uc-
Mosib30BaTh B CBOEN cucTeMe nog HamMeHoBaHneM MIC3 MEASAT-3C.

Puc. 1.2. KoHcTpykTmsHas cxema UC3 JABIRU-1

OcHOBHble TexHu4yeckue xapakrepucrukm UC3 JABIRU-1

MNATPOPMA «.veeiieiie e A2100 AXS
CTapTOBAA MACCA, KM .ueuireieenenenaneaeeaeenenennenan 5900
PacyeTHbIN cpok YHKLUMOHUPOBAHWS, NET......... 15

MOLLHOCTb CONHEYHbIX HaTapei B Havane
pacyeTHOro cpoka (PyHKUMOHWUPOBaHKS, KBT.. 15
Yucno peTpaHCNAToOpoB S-Anana3oHa YacTor ...... 1
Yucno petpaHcnaTopoB Ku-gnana3oHa 4acToT .... 18
Yucno petpaHcnsitopos Ka-agnanasoHa 4acToT.... 50

3anyck MC3 JABIRU-1 (90° B.a.) nnaHupoBasncs Ha cepeanHy 2015 r. ¢ nomouwbto PH ARIANE-5ECA, oaHako 6bi1 0TMe-
HeH. CTonMMocTb paboT Mo CO34aHMI0 HAMOIOBUHY FOTOBOMO CnyTHMKa JABIRU-1 yxe coctaBuna 611 mnH. gonn. CLUA, a ans
npoaos/mxeHus paboT no cnyTHuky Tpebosanock ewe 70 maH. gonn. CLUA.

M3-3a BaHkpoTcTBa KoMnaHMn NewSat B Mae 2015 r. paboTbl MO KOHTPaKTy Ha co3gaHue cnyTtHuka JABIRU-1 6biim
npekpaLLeHbl.

B mione 2015 r. 3emMns, 3aaHnsa u 0bopyaosaHue koMmnaHum NewSat 6binm nprobpeTteHbl koMnaHuel SpeedCast Australia
Pty Ltd. B caenky He Bowen crnyTHuk JABIRU-1 komnaHum Lockheed Martin, yxe HanonoBUHY M3roTOBJIEHHDIN.

[ononHuTenbHble ANMIOCTPaLUK K pa3geny:

[11] KocMnueckuin aneMeHT apeHayeMbIx koMnaHuel NewSat peTpaHCnsTopos;

[12] Pabouwe 30HbI (ABCTpanus, Tumop u MNanya — Hosas BuHes)) C3 JABIRU-2/MEASAT-3B (91,5° B.A.) B Ku-Anana3soHe 4acToT;
[13] 3UNM (aBBT) B pabounx 3oHax UC3 JABIRU-2/MEASAT-3B (91,5° B.A.) B Ku- AManasoHe yactot

[14] NMnaHnpoBaBLLKMIiCS KOCMUYECKUIA CErMEHT cucTeMbl Jabiru koMnaHum NewsSat;

[15] NMnaHuposasLuvecs paboune 30HbI UC3 JABIRU-1 B Ka-auanasoHe 4acToT;

[16] NnaHuposaBLuvecs paboune 30HbI (24 nyda) UC3 JABIRU-1 B Ka-AnanasoHe 4acToT;

[17] NMnaHnpoBasluvecsi paboune 30HbI (TPU perroHanbHbix nyya) NC3 JABIRU-1 B Ka-avanasoHe 4acToT;

[18] NMnaHupoBasluvecs paboune 30HbI (ABa NepeHauennBaembix fiyda) MC3 JABIRU-1 B Ka-AnanasoHe 4acToT.

1.1.2.4. Asusa-Acdpuka

1.1.2.4.4. NMpoekT cucrembl NexStar komnaumm Aniara (Muams) I

Komnanust Aniara SpaceCom LLC (MHawns) B uioHe 2014 r. 3akasana komnaHum Dauria Aerospace (cHadana Munich,
lepmanus, ¢ 2017 r. MockBa, Poccus) cospaHme AByx Manbix CyTHUKOB cepum NEXSTAR, OCHallaeMblX peTpaHCisTopamm
Ku-AmManasoHa 4acTor.



= Aniara: www.aniaraspace.com; aniara.co.in

Mpeanonaranocb, Yto cnyTHUK cepun NEXSTAR (puc. 1.3) Ha ocHose nnatdopMbl ATOM 6yaeT MMEeTb Maccy OKOJO
1 T 1 pacyeTHbIN cpok dyHKUMOHMPoBaHus 10...15 net. Mcnonb3ytoTcs aneKTpuYeckne agsuraTenu.
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Puc. 1.3. KoHcTpykTmBHas cxema MC3 NEXSTAR

MnaHnpoBanock, YTo 16 peTpaHCNATOpPOB Ku-AManasoHa YacToT KaXKaoro CriyTHuKa 6yayT ncnonb3osatbes ans obeny-
XuBaHusa aboHeHTOB B A3nun, Ha bnavxHeM BocToke u B Adpuke.

3anyck IC3 NEXSTAR-1 1 -2 nnaHupoBasncs ¢ nomoubto PH GSLV Ha koHel 2017 r. B koHue 2016 r. paboTbl N0 KOH-
TpakTy 6bln NPMOCTaHOBEHDI, @ 3anyck MC3 oTMeHeH.

C 2017 r. komnaHusa Aniara SpaceCom LLC (MHamsa) 6bina pasgeneHa Ha age: Aniara Spacecom (CLUA) u Aniara
Communications (UHauns).

B 2018 r. 6bI10 YTOUHEHO, YTO BCe 24 peTpaHcnsTopa Ku-anana3oHa YacToT KaXaoro crnyTHUKa 6yayT ncnonb30BaThCs
ans obcnyxuneaHust aboHeHToB B MHamm (puc. [45]).

3anycku cnyTHMKoB NEXSTAR-1 1 -2 nnaHunpytoTcsa ¢ nomoLubto PH GSLV Ha 2025 r.

1.1.2.4.5. MpoekT cnyTHUKa GISAT-1 (KaiiMaHOBbI OCTPOBA) I

KomnaHnusi Global IP (KaiiMaHOBbI OCTpOBa), OCHOBaHHasi TPEMsI BETepaHaMmu MPOMBILLSIEHHOCTM CMYTHUKOBOW CBSI3H,
paHee paboTtaBwuMu B KomnaHmsax Hughes Network Systems LLC n STM, pa3paboTtana npoekTt cnyTHuka GISAT-1, npeaHa-
3HaYeHHOro Ans NpeAocTaBeHns YCnyr CBA3M B Ka-AunanasoHe 4acToT Ans aboHeHToB B 35 adpuKaHCKUX CTpaHax, pacno-
JTIOXXEHHbIX KXKHee nycTbiHn Caxapbl.

KOHTpaKT Ha co3gaHue crnyTHuka GISAT-1 (puc. 1.4) Maccoi okoso 6 T Ha ocHoBe nnatdopmbl BSS-702MP nonyyuna B
2017 r. komnaHusi Boeing Satellite Systems.

Puc. 1.4. KoHcTpykTueHas cxema UC3 GISAT-1

MonesHas Harpy3ka CcnyTHMKa obecneuynTt NponyckHyr crnocobHocTb 150 Meut/c.
B HazemMHOM cermMeHTe nnaHupyeTcs Ucnonb3oBaTh 10 W030B, pacnonoxeHHbIx B EBpone 1 Adpuke.
3anyck UC3 GISAT-1 ¢ nomowybto PH FALCON-9 (1,2) Hameuvancs Ha koHel 2018 r., noTom 6611 nepeHeceH Ha 2019 r.



B nekabpe 2018 r. pykoeoacTBo koMnaHun Boeing Satellite Systems 06b5BM10 0 NpekpaLleHnn paboT No KOHTPAKTY U3-
3a OTCYTCTBUSI NNIaTEXeEN 3aKa3umka U NOUCKE HOBOMO 3aKa3uvKa Ha MOYTY M3roTOBNEHHLIV CMyTHUK. Tpebosanock 6onee 200
MiH. gonn. CLUA ans 3aBeplueHns pabor.

[onosiHuTeNnbHbIE UANIOCTPaLUK K pa3geny:

[49] NMnanupytowwascs SUNM (b BT) B paboumx 3oHax MIC3 cepum NEXSTAR (84° B.A.) B Ku-AnanasoHe 4acToT.

1.1.2.5. AMepMKa

1.1.2.5.10. NMpoekT cucreMmbl koMnaHum Astranis (CLUA) I

B okTs6pe 2015 r. 6bina obpasoBaHa koMnaHusa-cTapTan Astranis Space Technologies (San Francisco, wrat Kanudop-
Hus, CLLA) B uensix obecnedeHns CMyTHUMKOBOro AOCTyna B ceTb MHTEpHET Ans aboHeHTOB Ha Ansicke u AneyTcKux o-Bax.

= Astranis: www.astranis.com

B aHBape 2018 r. koMnaHusa Astranis BbiBena Ha OpbUTY TEXHOMOMMYECKUIA CNyTHUK DEMOSAT-2 («kybcaT» B (hopM-
akTope 3U) Maccoit MeHee 3 Kr Ansi oTpaboTKM TEXHOMOMMM NporpaMMHo-onpeaensieMoro UHF-paguonpueMHunka SDR
(Software-Defined Radio). B pe3ynbtaTte 6bina npoaeMoOHCTpUpoBaHa nepeaadva euaeo (HD) Ha crnyTHUK, ero obpaboTka B
peanbHOM BpeMeHu Ha 60pTy U peTpaHCnsumMs Nosy4eHHOro BUAEO Ha Ha3eMHy0 CTaHUMIO Ha Anscke.

B sHBape 2019 r. komnaHusa Astranis 06bsiBUna 0 COBMECTHOM C KoMMaHuel Pacific Dataport Inc. (Anchorage, Ansicka;
J0YepHSS KOMMaHWs Y KoMNaHum Microcom) KOMMepYeCKOM NpoeKTe CO34aHUst Masioro reocTalMoHapHOro CNyTHUKA CBS3W C
BbICOKOM MPOMYCKHOWM COCOBHOCTLIO AN MPEeAOCTaBEHUs LUIMPOKOMOMOCHBIX YCITyr CBSI3u KoMraHum Pacific Dataport Inc. B
uensix obcnyXvBaHus nonb3oBaTesnielt ceTn MHTEpHET co ckopocTsiMu 25/3 M6UT/c Ha Ansicke U AneyTckux 0-Bax B Ku- 1 Ka-
JAvarnasoHax yacToT.

CnyTHVK SIBASIETCS NPOAO/MKEHUEM PaboT MO NpeAoCTaBEHUIO YCIYT CMYTHUKOBOWM CBSI3M abOHEeHTaM Ha AnsicKe C UC-
nonb3osaHnem NC3 cepun AURORA.

Macca cnytHuka AURORA-4A (ARCTURUS) (puc. 1.5) pa3mepamn 1x1x1 M Ha ocHose nnatgpopmbl MICROGEO co-
CTaBUT 0kono 350 Kr, pacyeTHbIl CPoK (PYHKLIMOHUPOBAHUS — 7 NET.

Puc. 1.5. KoHcTpykTuBHas cxema MC3 AURORA-4A (ARCTURUS)

MponyckHyto cnocobHocTb (7,5 MouT/c) petpaHcnsTopoB MC3 B Ka-Avana3oHe 4acTtoT 6yaeT apeHAoBaTb KOMMAHMS
Pacific Dataport Inc.

3anyck cnyTHuka AURORA-4A (ARCTURUS) HaMeuancs Ha BTopyto nonosuHy 2020 r., HO KOHTPAKT Ha 3anyck CAyTHMKa
¢ nomowbio PH FALCON-9 6b1/1 3aK/1t0MeH TONbKO B aBrycte 2019 r.

CnyTHuk AURORA-4A (ARCTURUS) nnaHvMpoBanocb BbIBECTM Ha OpbuTy cHayana Bo 2 kB. 2021 r., HO 3anyck 6bl1 0Tno-
XeH Ha 2022 .

B nepcnektuBe yepe3 Heckonbko neT cnyTHUK AURORA-4A (ARCTURUS), Kak BpeMeHHoe pelueHue, byaer 3aMeHeH
cnyTHukoM AURORA-4.

1.1.2.5.11. MpoekT cucteMmbl komnaumm Anuvu (CLUA) I

KomnaHus Global Eagle Entertainment (Tampa, wrat ®nopuga, CLLA) B mae 2021 r. obaHKpoTHiach.



B utoHe 2021 r. komnauus Anuvu (6biBwas Global Eagle Entertainment, Tampa, wrat ®nopuaa, CLLUA) obbasuna o
MnnaHax co3fiaHnsl COBMECTHO C KoMmnaHuel Astranis Space Technologies (San Francisco, wrat KanudopHus, CLLUA) cuctemsl
Anuvu Constellation cnyTHMKOBO CBS3W Ha OCHOBE re0CTaLMOHAPHbLIX CMYTHUKOB, OCHALLAEMbIX PETPAHCISILMOHHBIM 060pY-
[I0BaHMEM C BbICOKOW MPOMYCKHOM CNOCOBHOCTHIO.

Cuctema Anuvu Constellation npeaHasHaueHa ans NpeaocTaBneHUs YCyr CyTHUKOBOM CBA3M B Ku-AManasoHe 4acToT
NOABWXHBIM aBUALMOHHBIM 1 MOPCKUM aboHeHTaM.

Macca ka)aoro CnyTHuka pasmepamun 1x1x1 M Ha ocHoBe nnaTdopMbl MICROGEO coctaBuT okono 400 Kr, pacyeTHbIM
CpOK byHKLMOHMPOBaHMS — 7...10 ner.

MepBble ABa CMyTHWKA CUCTEMbI MJIAHUPYIOTCA K 3anycky B Hadane 2023 r. Onu 6yayTt obcnyxuaTtb aboHeHTOB B Ce-
BEpHOM AMepuke 1 B paitoHe Kapnbckmx ocTpoBOB. B nepcnekTnBe KOMMYECTBO CMYTHUKOB B CUCTEME MNaHMPYETCs AOBECTU
[0 BOCbMM.

1.1.2.6. EBpona

1.1.2.6.4. NpoekT cucreMmbl koMnauumn OverHorizon (LWUBeuuns, CLUA n Kunp) I

B nekabpe 2009 r. komnaHuusi OverHorizon (LUBeumnsi) 3aknioumna KOHTpaKT C koMnaHusMmu Thales Alenia Space
(PpaHums, nonesHas Harpy3ka) u Orbital Sciences (CLUA, nnatdopma STAR-2.3) Ha co3haHWe reoCTauMoHapHOro CNyTHUKA
OVERHORIZON-1 noasuHOW CBSI3N.

B 2011 r. CnyTHUK CO CTApTOBOMN Maccoi 3,2 T 1 pacYeTHbIM CPOKOM (DYHKLIMOHMPOBaHMS 15 NeT nony4nn cokpalleHHoe
HauMeHoBaHue OHO-1 (puc. 1.6).

Puc. 1.6. KoHcTpykTrBHas cxema MC3 OHO-1

Mpeanonaranock, 4yto UC3 OHO-1 6yaeT obecneumBaTh LMPOKOMOSIOCHBLIE YCIYrK CBA3W ANt abOHEHTOB, OCHALLEHHbIX
ManbiMM U HEAOPOrMMM TEPMUHAaMK, yCTaHaBIMBaeMbIMM Ha TPaHCMOPTHbLIX CPeACTBaXx (IerkoBble U rpy30Bble aBToMObuK,
KaTepa 1 caMosneThbl).

PeTpaHcnsTopbl cnyTHMKa paboTaloT B peko UCMosb3yeMoM ydacTke Ku-guanasoHa 4acroT.

AHTEHHas cucTemMa CnyTHUKa AosmkHa 6bina dopmupoBaTh 4 nepeHauenveaeMbix syda (CO crnegamn Ha NOBEPXHOCTU
3emMnn avaMeTpoM no 1440 kM) Ans NpeaocTaBneHns aboHEHTaM KaHasa CBSI3W C MPOMNYCKHOW CrocobHoCTbio 4 MeuT/c, a
TaKKe NonyrnobasbHbIA Nyd ANS CBA3M HA HU3KUX CKOPOCTSIX.

3anyck UC3 OHO-1 Hamevancs ¢ nomoubto PH ARIANE-5ECA Ha Havano 2012 r.

Mo Bcel Buanmoctu, anst atoro MC3 nnaHMpoBanocb MCMoNb30BaTb MNOACMNYTHUKOBYHO TOUKY, MpUHagnexallyto Kunpy.
PaboTtbl no npoekTy, ckopee Bcero, 6bl1M npekpalleHbl B aBrycte 2012 r.

1.1.2.6.5. MpoekT cucrembl koMmnaHuu Ovzon (LWUBeuns — CLUA) I

B nekabpe 2018 r. wBeacko-aMmepukaHckas komnaHusi Ovzon (ocHoBaHa B 2005 r.) 3aknoumnna KOHTPaKT C KOMMaHWuel
SSL (6bbiBwas Space Systems/Loral, Tenepb koMmnaHusi Maxar Technologies) Ha co3aaHne Manoro reocTaunMoHapHOro CryTHUKa
cBsi3u OVZON-3 (puc. 1.7) ¢ BbICOKOI NPOMYCKHOM CnocobHocTbio (HTP) ANns npeaocTaBneHus LMPOKONOOCHBIX YCITYT CBSA3M
ANS NpaBUTENbCTBEHHBIX MOABWXHBIX abOHEHTOB, MOABWMXHOrO 060pyAOBaHWS HOBOCTHOMO TeneBelaHnsl C BbICOKUMM (4K)
paspeLueHneM B peasibHOM BpeMEHM M BeCnUNOTHBIX NeTaTeNbHbIX annapaToB 3a npeaenaMu NpsiMor BUAMMOCTHU.




= Ovzon: www.0ovzon.com

Puc. 1.7. KoHcTpykTvBHas cxema MC3 OVZON-3

CTapToBas Macca CryTHWUKA Ha ocHoBe nnaTdopMbl SSL-500 cocTaBuT okono 1500 Kr. PacyeTHbIl CpoK hyHKLMOHMPO-
BaHuWs cnyTHWKa coctaBnsieT 20 neT. UC3 OVZON-3 ocHallaeTcst aHTEHHON cucTeMoi Ku-auanasoHa vacToT C MHOMOlyueBOu
AYarpaMMoi Hanpas/ieHHOCTM C NepeHalennBaeMbiMu fydamu. CKOpOCTb Nepeaayn AaHHbIX coctaBuT 10...60 M6uTt/c. Bop-
TOBOW MPOLIECCOp AJist CMYTHWKA U3roTaB/MBAET elle OANH NOAPSIAYVIK.

3anyck crnyTHUKa Hameudancs Ha 2021 r. ¢ nomowpbio PH FALCON-HEAVY C BbIBOAOM Ha reocTaulMOHapHYl0 opouTy.
OaHako B asrycte 2019 r. 3anyck cnytHuka OVZON-3 6bin nepeopueHTrpoBaH Ha PH ARIANE-5ECA+ C BbIBOAOM Ha nepe-
XO[IHYIO K reocTalyoHapHoOM opbuTy Bo BTOpo nonoBuHe 2021 ., @ 3aTeM C NMOMOLLbIO COBCTBEHHOIO 3NEKTPUYECKOro ABU-
ratensi B Te4EHUE HECKOJIbKMX MecsueB byaeT nepeBoanTbCs Ha pabouyto opbuTy.

1.1.2.6.6. NMpoekT cucrtembl kKOMNaHun GapSat (Bennko6putanus) I

B ceHTsibpe 2018 r. koMnaHusa GapSat (BpuTaHckue BupriHckue ocTpoBa) 3ak/oumnna KOHTPaKT C aMepyKaHCKOW KoM-
naHuei Terran Orbital (cosgaHa komnanuel Lockheed Martin B 2013 r.) Ha co3aaHue Manoro (0,25...1 T) reocTaumMoHapHoro
MC3 GAPSAT-1 Ha ocHoBe nnatdopMbl LM-50 ¢ BbICOKOI NMPOMYCKHOM CMOCOGHOCTLIO A1 NPEAOCTaBNEHNS LUMPOKOMONOCHBIX
yCnyr cBsi3u.

NC3 GAPSAT-1 nnaHupyeTcs ocCHacTUTb peTpaHcnsTopamm C-, Ku-, Ka- n Q/V-anana3oHoB 4acToT.

3anyck cnyTHMKa C BbIBOAOM Ha reoctauMoHapHyo opbuty nnaHuposancs B 3 kB. 2020 r., 04HaKO B NiaHax 3anycKoB
€ro Her.

1.1.2.11. AMepuka — ABCTpanus

1.1.2.11.1. NMpoekT cucreMbl komnaHmm Northpoint Technology (CLUA) I

B koHue mapTa 2002 r. pykoBoacTBo komnaHum Northpoint Technology (CLUA) o6patunock B peaepanbHyto KOMUCCUIO
Mo CBSI3W 3a pa3pelleHVeM WCMONb30BaTb [ABE TOYKM reocTauMoHapHoi opbutbl (155° u 157° 3.4.), BblAeneHHble Ans
CMYTHMKOBbIX CUCTEM HENOCPEACTBEHHOrO TENEBU3NOHHOMO BELLAHWS, AN WCMOSb30BaHMs B cucTeMe Compass 3ToM
KOMMaHuu.

B cucreme npeanonaranoce ucnonb3oBatb MC3 SOUTHPOINT-1 #“ -2, C MNOMOLbBI KOTOPbIX MIaHUPOBAnoCh
obcnyxunsaTb aboHeHTOB B CLLA, Mekcnke, ABCTpanuu 1 ap. 3Ta cucTeMa AonosHsina 6bl npeanaraeMyto Toi e KoMnaHuen
Ha3eMHyIo CeTb nepeaaTymKoB.

B ceHTs16pe 2002 r. 3aKOHOMpPOEKT ceHaTa KoHrpecca CLUA o6s3an 6e3 kOHKypca BblAeNWUTb Ans cucteMbl Compass
HeobX0AMMBbI YaCTOTHBIA pecypc. B cnyyae yTBepXKAeHWs 3aKOHOMPOEKTa B 3TOM CUCTEME Mpeanosiarajiock OrnoBelaThb
abOHEHTOB O MPOrHO3MPYEMbIX CTUXUIHBIX 6EACTBUSX.



1.1.3. HaunoHaJsibHble CUCTEMBDI

1.1.3.4. AHrona

1.1.3.4.1. NpoeKT cucTeMbl Angosat I

MpaBuTenbCTBaMuU AHroMbl (MUHUCTEPCTBO CBA3U U MHAOPMALMOHHBIX TeXHoNnorui, Ministry of Telecommunication and
Information Technology) 1 P® B 2009 r. 6bin1 NoagNuCcaH KOHTPaKT Ha CO3faHMe CMCTeMbl Angosat.

= Www.ggpen.gov.ao, infrasat.net

PaboTbl Mo npoekTy ctonMocTbto 327,6 MnH. gonn. CLUA (B Tom uncne 252 mnH. gonn. CLUA — UC3, 54,3 — Ha3seMHas
nHdpacTpykTypa 1 20,8 — opbuTanbHas nosuums) 6binm HayaTbl kKoMnaHuein «PKK SHeprus» B koHue 2012 r.

MC3 ANGOSAT-1 ocHalleH peTpaHcnsiTopamm C- n Ku-AnMana3oHoB 4acToT Npou3BoacTBa koMnaHum Airbus Defence &
Space. PeTpaHcnsTopbl NpeAHasHayeHbl Ans 06cnyxuBaHust aboHeHToB B Adprike n EBpone (C-ananasoH 4actoT) u KxHoM
Adpuke (Ku-gnanasoH 4acrtor).

Mnannposaswmecs SUNM (ab'BT) B paboumx 3oHax MC3 ANGOSAT-1 npeacTtaBneHbl Ha puc. [1, 2].

OCHOBHbIe TeXHU4eckue xapakrepuctuku UC3 ANGOSAT-1

MNATAOPMA «.veniieiie e, YCM (AMAN)
CTapTOBASA MACCA, KF..eueuenaeneneenanenaenanaenaanaans 1647
CyXast MACCA, KI ..vuvueeninienaarneeeaneneeaeneaeeaaans 263
MoLLHOCTb, NoTpebnsiemMasi NonesHom

HarPY3KOM, KBT ...eeeeiiiiiiiieeeeeeeeee e 3,753

Yncno perpaHcnsTopos C-AnanasoHa 4acToT
(3570...4130/5795...6355 MI'u)
C NoaocamMm HacToT 72 MINY, ..., 16
Yuncno petpaHcnaTopoB Ku-avana3oHa 4actoT
(10,99...11,16/14,04...14,21 MIu)
C N0N0CaMM HYacToT 72 MIMU..euueiiieeiiieaaan 6

3anyck cnyTHMka ANGOSAT-1 (12,8° B.A.) Hameyvancsa ¢ nomoulbio PH ZENIT-3SL, ogHako cHavana 6bi1 nepeopueHTH-
poBaH Ha PH AHIAPA-A5/BJTIOK-AM-03 Ha 2016 r., a 3aTteM Ha PH ZENIT-3SLB/®PEIAT-Cb Ha Hos6pb 2016 r., uonb, cex-
T86pb, OKTS6pb M HOA6pb 2017 r. n 6bin ocywectBneH 26 aekabps. MIC3 ANGOSAT-1 BbiBegeH Ha pabouyio opbuty, HO
HaxXxoAWnCs B HeynpaBisieMoM Apeide B 3anaiHOM HanpaBieHUN CO CKOPOCTbIO 3,2° B cyTku. B anpene 2018 r. 6bina nonbiTka
BEPHYTb ero B paboTocnocobHoe COCTOSIHME, He yBeH4YaBLuasics ycnexoM. CnyTHMK Npu3HaH HepaboTocnocobHbIM. CTpaxoBka
3a CnyTHUK coctasuna 121 maH. gonn. CLA (To ecTb NONOBMHY CTOMMOCTU CMYTHUKA).

[insg ynpaBneHus CnyTHMKOM co3aaHa KoMnaHust AngoSat. 1o KOHTpaKTy K ceHTs16pto 2016 r. co3gaH LEHTP ynpaBieHust
(npoekT koMnaHuu 2K Engineering), pacnonoxeHHbii B Funda (okoso Luanda) 1 OCHALLEHHbIN ABYMS aHTEHHbIMW CUCTEMaMM
C AvameTpaMun napabonuueckunx sepkan 7,6 n 4,9 m.

B anpene 2018 r. npeactaButeny npaBuTenbCTB AHronbl 1 PO nognvcanu fONONHUTENBHOE COrnalleHne O Co34aHum
KoMaHuel «PKK dHeprusi» MoaepHu3npoBaHHoro cnytHuka ANGOSAT-2 ctouMocTbto okorno 130 MnH. aonn. CLUA 3a 18 mec.
Ona NC3 ANGOSAT-2 obopyaoBaHue peTpaHcnsaTopoB C- 1 Ku-Anana3oHoB 4YacToT npou3BoauT koMnaHust Airbus Defence
and Space. 3anyck cnyTHuka ANGOSAT-2 Hame4ancs Ha 2020 r. B cOOTBETCTBUM C AOMOSHUTENbHBIM COrNaLleHUeM Ha Nepuos
BPEMEHW A0 BBOAA B CTPOM CryTHUKa koMnanus MKC npefocTaBnsieT AHrose KOMMEpPYECKUE YacTOTHbIE pecypchl B C- U Ku-
AvanasoHax 4acToT (c nonocamum no 216 Mru).

OpHako B 2019 r. BbISICHUIOCb, YTO KOMMaHus «PKK SHeprus» He cnocobHa BbINOMHMTbL YCIOBUS KOHTPaKTa (FOTOBHOCTb
cnyTHuUKa coctaenana 50%). B pesynbTaTe B KOHUe 2019 r. npeacTtaBUTeNy NpaBuTenbCTB AHIObI U PO NpuHAIN peleHne
0 nepefaye KOHTpakTa Ha co3aaHue NC3 komnannn «MCC nM. PelweTHeBa», KOTopasl B3s/1acb 3a U3rOTOBMEHWE CMyTHMKA 3a
24 mec (He paHee mapTa 2022 r.) Ha ocHoBe nnaTtdopMbl DKCIMPECC-1000H ¢ pacyeTHbIM CPOKOM (PYyHKLMOHMpOBaHus 15
net. O6opyaoBaHve peTpaHCIATopoB C- 1 Ku-Anana3oHoB 4YacToT npom3BoanT komnaHus Airbus Defence and Space. Ocdwm-
umManbHas nepeaaya KOHTpaKkTa HOBOMY MoApsiAYMKY nposefeHa B despane 2020 r.

3anyck cnyTHuka ANGOSAT-2 (12,8° B.A.) C NOMOLLbIO poccuitckolt PH BO3MOXeEH He paHee, YeM B MapTe 2022 T.

[onoJsiHuTenbHble WINIOCTPaLUK K pa3geny:

[1] MnanupoBsasLascs SUNM (ab BT) B pabounx 3oHax MC3 ANGOSAT-1 (14,5° B.A.) B C-AnanasoHe YacToT;
[2] MnanvpoBsasLascs UNM (ab*BT) B pabounx 30Hax MC3 ANGOSAT-1 (14,5° B.4.) B Ku-AnanasoHe YacToT.



1.1.3.10. BeHecyana

1.1.3.10.1. NMpoekT cucreMobl Simon Bolivar I

OnepaTtopoM siBnseTcs kocMmyeckoe areHTcTBO ABAE (Agencia Bolivariana para Actividades Espaciales) MuHucTepcTBa
HayKu 1 TexHoMormii BeHecyanbl. CucteMa cosaaetcs BeHecyanoii u Ypyreaem (OT Hero 3asiBfieHa NoACNyTHUKOBasi Touka) Nno
NPoeKTy cTonMocTbio 241 MiH. gonn. CLUA (pons Ypyreas — 10%).

B Hosi6pe 2005 r. kocMuyeckoe areHTCTBO ABAE 3aktouMno KOHTpakT ¢ komnaHuen CAST (China Academy of Space
Technology) Ha npoekTMpoBaHue, NPoM3BOACTBO M UcnbiTaHus MC3 VENESAT-1 ¢ pacyeTHbIM CPOKOM (hYHKLMOHMPOBaHUS 15
net. CToMMoCTb paboT Mo CO3AaHMI0 CNyTHUKa cocTaBunm 240 MnH. gonn. CLUA, a paboT no co3gaHuio Ha3eMHoW MHdpa-
CTpyKTYpbl — 150 MAaH. gonn. CLUA.

MC3 VENESAT-1 npeanonaranocb 0CHacCTUTb peTpaHcnsTopamum L- (1525...1559; 1690...1710/1626,5...1660,5 MI'y), S-
(2160...2200/1930...1970; 1980...2025 Mrl'u), C- (2500...2670; 3400...4200/2670...2690; 5850...6725 Ml'u), Ku- (10,95...11,2;
11,45...12,2; 12,5...12,75/13,75...14,5 I'Tu), Ka- (17,7...21,2/24,75...25,25; 27,5...30 I'Ty) Arana3oHOB 4acToT.

MNC3 VENESAT-1 ocHalleH peTpaHcnaTopamu C-, Ku- 1 Ka-gnanasoHOB 4acTOT NPOM3BOACTBA KOMNaHMM Thales Alenia
Space. YacToTHble nnaHbl peTpaHcnsTopoB UC3 VENESAT-1 npeacraBneHbl Ha puc. [1 v 2].

B C- 1 Ku-gnana3oHax 4acToT aHTeHHas cucteMa ¢hopMypyeT AuvarpaMMmbl HanpasneHHOCTH Ha KOxHyto AMepuky (puc.
[3 n 4]), a B Ku- n Ka-gnanasoHax 4actoT — Ha BeHecyany (puc. [5 n 6].

OcHOBHble TexHU4Yeckue xapakrepuctukm UC3 VENESAT-1

MINATMOPMA .ooiiiiiiiieiieeeeeee ettt ee e eeeees DFH-4
CrapToBasi Macca, Kr
MOLLHOCTb CONMHEYHbIX HaTapelt B KOHLE
pacyeTHOro Cpoka (PyHKLUMOHUPOBaHUS, KBT ...........cc........ 7,75
Yncno peTpaHCNsSTOpPOB:
C-ananasoHa vacrtor (3828...4123/6052...6348 MI'y)
C MonocamMm 4acTtoT Mo 36 ML ..., 14
Ku-AuanasoHa 4yactoTt
((10,7...10,9m 11,2...11,45) unmn 11,45...11,7/14...14,5 T'Tw)
C M0A0CaMM HaCTOT MO 54 ML ...oevveeeciee e 12mm 6
Ku-AmanasoHa 4yactoTt
(11,7..11,9 unn 12...12,2/14...14,5 TTw)
C MONOCAMM HYaCTOT MO 54 ML ...ceveiiniiiiieeeeeeeeeeens 6 nnn 6
Ka-ananasoHa 4actoT
(19,015...19,285/28,815...29,085 )
c nonocamm 4actoT Mo 120 MM ..o 2

3anyck cnyTHuka VENESAT-1 (78° 3.4.) coctosncsa B okTs6pe 2008 r. ¢ nomouwbto PH LONG MARCH-3B.

B deBpane-mapte 2020 r. BbilLIa@ M3 CTPOS CUCTEMA YnpaBneHus obemMmn conHevHbiMmn 6aTtapesimn MC3 VENESAT-1.
13 mapta 2020 r. 6bina noneiTka nepesoaa MC3 VENESAT-1 13 Toukm 78° 3.4. Ha opbuTy 3aXOpOHEHMs, KOTOpasi He YBeH4Ya-
nacb ycrnexoM, BbicoTa opbuTel IC3 B anoree/nepuree crana npuMepHoO Ha 525/50 kM Bbille reoctaumoHapHon n UC3 VENE-
SAT-1 coBepLiaeT apelic B 3anagHOM HamnpaBieHUN.

24 mapta 2020 r. npaBuTenbCTBEHHbIE abOHEHTbI CNyTHUKa Obinv NepeBeseHbl B peTpaHcnsTopbl MC3 INTELSAT-14.

25 maprta 2020 r. kocMuyeckoe areHTcTBO ABAE BeHecyasnbl 06b58BMMN0 O NOTEpe CryTHUKA.
MepcnekTuBHble UC3. KnTalickoi komnaHuen China Great Wall Industry c 2011 r. co3gaetca UC3 VENESAT-2. 3anyck
HaMmeyancsa Ha 2015 r., Ho 6bi1 oTnoxeH Ha 2016 r., a 3aTeM nepeHeceH Ha 2017 r., HO B MylaHax 3amnycKoB ero HeT.

B HazemMHOM cerMeHTe MMeIoTCA ABa LeHTpa ynpasneHus B Bamari u Luepa (wtatsl l'yapuko 1 bonveap) v Tenenopt B
Bamari.

[lononHuTenbHble WTKICTPaLUUN K pasgeny:

[1] YacToTHbIi NnaH (Ha npviem) peTpaHcnsTopos MC3 VENESAT-1;

[2] YacToTHbIl NnaH (Ha nepepady) petpaHcnsTopoB NC3 VENESAT-1;

[3] Paboume 30HbI UIC3 VENESAT-1 (78° 3.4.) B C-AnanasoHe 4acToT;

[4] Paboume 30HbI (HOxHas AMepuka) MC3 VENESAT-1 (78° 3.4.) B Ku-AvanasoHe 4acToT;
[S] Paboume 30HbI (BeHecyana) MC3 VENESAT-1 (78° 3.4.) B Ku-AnanasoHe 4acToT;

[6] Paboume 30HbI (BeHecyana) MC3 VENESAT-1 (78° 3.4.) B Ka-AnanasoHe 4acToT.



1.1.3.12. N’epmanusn

1.1.3.12.2. NMpoexTt cnytHuka HEINRICH HERTZ (H2SAT) I

C 2009 r. B OPI' BeayTcs pabotbl no npoekty Heinrich Hertz Satellite Mission Ha ocHoBe pe3ynbTaToB paboT Mo npo-
rpamme COMED NG. Pa6oTbl N0 NPOEKTy HanpaB/ieHbl NMPOBEPKY U MOATBEPXKAEHWUE PA3NIMYHBLIX HOBbIX TEXHOMOMMIA CyTHU-
KOBOW CBSI3W Ka-Anana3oHa YacToT. 3anycKk CryTHUKa cHavana nnaHupoBancs Ha 2014 r., 3aTeM 6bin1 OT/IOXKEH Ha 2016 T.

Komnanusi OHB System (Bremen) npu noaaep)xke repMaHCKoro aapokoCMNYECKOro LEHTPa € UtoHS 2017 1. No KOHTpakTy
Ha 310,5 M/H. eBpo co3zaeT Ha ocHose nnaTdopMbl SMALLGEO (LUXOR) skcnepumeHTanbHblil cnyTHk HEINRICH HERTZ
(H2SAT). ®UHaHCMPYIOT NPOEKT MUHUCTEPCTBO 3KOHOMMKW U TEXHOMOMMIM C y4acTUEM MUHUCTEPCTBA OGOPOHDI.

CnyTtHuK HEINRICH HERTZ (H2SAT) mMaccoit 3450 Kr MMeeT pacyeTHbIA CPOK (hyHKLMOHMPOBaHUS 15 neT. MolHoCTb
CUCTEMbI 2NIEKTPONUTaHNA cocTaBnseT 3,6 kKBT. UC3 ocHalleH anoreiiHbiM XXPL 1 nnasMeHHbIMK 3nekTpoasuratensmm Cra-
100 (aBa, CMJ (cTaumoHapHbIM Nna3MeHHbIN ABuratesns), SPT-100 (Stationary Plasma Thruster)) n HEMPT-3050 (aBa).

CnyTHuK (puc. 1.8) ocHawaeTca 20 none3HbIMM Harpy3kamu, B TOM YMCiie PETPAHCIATOPaMU C MHOTO/TyYeBbIMU aHTEH-
HaMK Ku- 1 Ka-ananasoHOB YacTOT W MONE3HOM Harpy3Kkow Anst obecneyeHuns cBasu Ans abOHEHTOB MUMHUCTEPCTBA OOOPOHbI.
Ha cnyTHuKe ycTaHoBneH npoueccop Fraunhofer.

Puc. 1.8. KoHctpykTuBHasi cxema MC3 HEINRICH HERTZ (H2SAT)

KOHTpaKT npeaycMaTpyBaeT co3aaHue, 3anyck 1 opbutanbHble ucnbitaHns UC3, a Takoke ynpasneHve UM Ha opbuTe.
3anyck UC3 HEINRICH HERTZ (H2SAT) ¢ nomowpbio PH ARIANE-5ECA+ nnaHuposancs Ha 2021 r., HO 6bl1 OTNOXEH Ha
2022.

1.1.3.15. U3spaunnb

B 2018 r. npaBuTenbcTBo M3panns noanucano ¢ komnaHueit TAI (Israel Aerospace Industries) cornalueHue o paboTax B
paMKax A0SIrOCPOYHOM CTpaTerMn B 0651acTi CNYTHUKOBOW CBSI3W.

1.1.3.15.1. NpoekT cnyTHMKa DROR-1 npaBuTenbcTBa U3pauns I

B aHBape 2020 r. NpaBUTENLCTBO M3panns 3ak/IlOUMIO KOHTPAKT C KOMMaHuel Al Ha co3faHue cnyTHuka DROR-1
HaLMOHanbHoM cuctembl cBs3un. CtoumocTb NC3 coctasuT 190...200 MnH. gonn. CLUA.

MC3 DROR-1 (puc. 1.9) co3paetcs nogpasgeneHnem Systems Missiles & Space komnaHum IAI Ha ocHoBe MnaTdopMbl
AMOS-HP 1 uMeeT pacyeTHbIN CPpoK hyHKLMOHMPOBaHUs 15 neT.



Puc. 1.9. KoHcTpykTmBHas cxema MC3 DROR-1

3anyck NC3 DROR-1 nnaHupyeTcs Ha 2024 r.

1.1.3.20. Kam6opmxa

1.1.3.20.1. MpoeKT cnyTHUka TECHO-1 I

KuTalickast komnaHust CGWIC n komnaHus Royal Group of Cambodia B sitHBape 2018 r. noanucany paMoyHoe cornalleHune
0 COBMECTHbIX paboTax Mo NpoeKTy CryTHMKa cBsi3u TECHO-1.

KoMmnanueit CAST MC3 TECHO-1 ¢ ucnonb3oBaHnem nnatdopmbl DFH-4 1 pacyeTHbIM CPOKOM (DYHKLIMOHUPOBaHUS 15
NeT NNaHWPYETCs OCHACTUTL MOSIE3HOWM Harpy3koM, MO3BONSIOLLEN OCYLLEeCTBASTb LUMdpoBOe BellaHWe U MpeaocTaBnsiTh
yCnyru CBS3u B MHTEpecax npasutenbcTBa Kamboaxu.

3anyck UC3 TECHO-1 nnaHUpyeTcs OCyLLECTBUTb C NOMOLLbIO kKuTackoin PH LONG MARCH-3B/G2 B 2021 r.

1.1.3.23. KoHro

1.1.3.23.1. MpoeKT cucreMbl Congosat I

MpaBuTenbCcTBOM [eMokpatudeckoi Pecrnybnmku KoHro B Hosi6pe 2012 r. ¢ koMnaHuel China Great Wall Industry 6bin
noanucaH KOHTPaKT Ha co3faHue u 3anyck cnyTHuka CONGOSAT-1, cosaaBaeMoro koMnaHuei CAST (China Aerospace Science
and Technology) Ha ocHoBe nnatcdopMbl DFH-4. PacueTHbIi cpok dyHkUMoHupoBaHus UC3 coctaBnsieT 15 neT.

YrpaBnsTb CMYTHUKOM NiaHupyeT koMnaHua Renatelsat (National Network of Satellite Telecommunications).

3anyck cnyTHuMka ¢ nomoubio PH LONG MARCH-3B/G2 Hameuvancs Ha 2015 r., HO 6bin oTnoxeH. M3-3a oTcyTcTBuA
(rHaHcMpoBaHus npoekTa B Mae 2016 r. 3anyck cnyTHMKa 6bin nepeHeceH Ha 2018 r., a paboTbl 6biIM 3aMOPOXKEHBI.

1.1.3.33. Poccuiickaa ®egepauus

1.1.3.33.5. MpoekT cucremsl «PCC BCO» |

Poccuiickast CnyTHUKOBasi CUCTEMaA BbICOKOCKOPOCTHOro aoctyna (PCC BCA) npeaHasHaueHa Anst pelieHus Npobnembl
umdpoBoro u npegoctasneHns B Ka-ananasoHe 4acToT yCnyr LUMPOKOMNOSIOCHOro AOCTyna K MHTEpHET, undpoBoro Tenesu-
[eHus (MHTepakTuBHoe TB, TB BbICOKOM YETKOCTM U Ap.), BbICOKOCKOPOCTHOM Nepesayn AaHHbIX KopriopaTueHbix ceTeit (VPN),
nepefayn AaHHbIX MH(OPMAHTOB, rO/I0COBOW CBSA3W MO TexHosmoruu VOIP, ycnyr TenemeauumHbl, NPeaocTaBieHnsl Maru-
CTpasibHbIX KaHasoB CBA3M.

MpoekT 6b11 0406peEH KOMUCCHE NO MOAEPHM3ALIMM U TEXHONOMMYECKOMY Pa3BUTUIO SKOHOMMKM Poccumn npu MpesuaeHTe
P® B 2009 r., a ucnonHuTenem no npoekty Ha 2010 r. 66110 Ha3HaueHo OIYT «KocMuueckas ceasb» (IMKC). B nocneacremmn



€AVMHCTBEHHbIM UCMONHUTENIEM MEpOMNpUSTUIN MO 3aBepLUeHNto NpoekTa «ObecneyeHne BbICOKOCKOPOCTHOMO AOCTYNa K WH-
(hopMaLMOHHbLIM CETSIM Yepe3 CUCTEMbI CMYTHUKOBOW CBSA3W», NPeAyCMaTpPMBAIOLLErO CO3aHNE CUCTEMbI CMTYTHUKOBOIO BbICO-
KOCKOPOCTHOro AocTyna B MHTepHeT, noctaHosneHneM N2577 lMpasutenbctsa PO ot 14 uionsa 2011 r. HasHavyeHa KOMMaHus
— onepaTop cBsi3u «PTKOMM.PY», BxoasiLuas B rpynny KOMMaHuin «Poctenekom».

o «PTKkoMM.PY»: www.rtcomm.ru

MoTeHuManbHOE KOMMYECTBO MHAMBMAYANbHBIX NONb30BaTenei cucteMbl B 2021 r. oLeHnBanocb B 2 MfIH. OCHOBHbIMU
MoNb30BaTENAMU [IO/MKHbI ObIIN CTaThb XUTENW YAaneHHbIX U TPYAHOAOCTYMHbLIX pailioHOB. Hayano npeaocTaBneHust ycnyr
CBSA3n nnaHmposanock Ha 2013 r. lMNpegnonaranocb, YTO CKOPOCTb Nepejayn AaHHbIX Npu aboHEHTCKOM A0CTyne AO/MKHA
COCTaBUTb 10 15 M6UT/C, CTOMMOCTb aBOHEHTCKUX TEPMUHANOB (C aHTEHHOM cucTeMoit) — He 6onee 8000 pybneit, CTOMMOCTb
nepeaayn AaHHbIX A0/MKHA 6bITb COMOCTABMMOW C @aHANOrMYHOM CTOMMOCTbIO A/ aBOHEHTOB POCCUMMCKMX HA3EMHBIX CETEN
LUIMPOKOMNONOCHOro goctyna. ObecneunTb Takne CTOMMOCTHbIE NOKa3aTeNn B UTOre He YAanoch.

Ha nepBoM sTane co3aaHusl cMcTeMbl A0 3anycKa COBCTBEHHbBIX CMYTHUKOB UCMOSb3YHOTCA peTpaHCcnsaTopbl Ka-avanasoHa
yactoT UC3 cuctembl Oy «Kocmmnueckas cszb» IKCMPECC-AMS (B Touke 140° B.4.) v SKCMPECC-AM6 (53° B.A.). Kaxabii
U3 CryTHUKOB obecneumBaeT (puc. [77]) dopmumpoBaHue 10 nyyelt ¢ LWIMPUHOW AMarpaMMbl HanpaeneHHocTy 0,7°, Hanpas-
NeHHble Ha [JanbHuii Boctok 1 BocTouHyto Cubupb (SKCMNPECC-AMS) 1 Ha LleHTpanbHyto YacTb Poccuun, Ypan 1 3anagHyto
Cnbupb (3KCIMPECC-AM6). C 25 mapta 2020 r. n3-3a 0TKasa CUCTEMbl TEPMOPEryIMPOBaHNS peTpaHcnaTopbl Ka-aManasoHa
yactoT UC3 IKCIPECC-AM6 He ncnonb3yroTcs.

MepcnekTusHble UC3. B pamkax pa3Butus cuCTeMbl NIAHMPOBANOCh MCMonb3oBaTh Aa MC3 (yCnoBHble HAMMEHOBAaHUS —
3AMNAQHBIA 1 BOCTOYHbBIA nnn SKCNPECC-BCA2 n SKCMPECC-BCAL, puc. 1.10), KoTopble pa3MeLLaloTcs B Toukax 60° B.A.
n 133° B.A.

Puc. 1.10. MNpegnonaraemas KOHCTpyKTMBHas cxema UC3 cucremsl «PCC BCO»

MnaHnpoBanocb, YTo CYTHUKM ByayT UMeTb: Maccy Ao 1734 Kr, ToYHOCTb opueHTaumm — £0,05°, TOYHOCTb HaBeaeHUs!
aHTeHHoM cucteMbl — 0,1°, MOLWHOCTb 6OPTOBOM CUCTEMBI 3M1EKTPONMTaHUS — 11,1 KBT M pacyeTHbI CPoK (yHKLUMOHNPOBAHUS
— 15 net. CnyTHWKM HAaMe4anocb OCHAacTUTb peTpaHcnsaTopamMu Ka-avanasoHa 4acToT. Macca Mone3HOM Harpysku A0/MHKHA
6blna coctaBuUTb — 350 Kr, 3HepronoTpebneHne NoNe3HOM Harpysku — 6 KBT.

AHTeHHas cuctema MC3 SKCMPECC-BCA2 obecrieunna 66l 0XBAT 3eMHOM MOBEPXHOCTU B 30HE 06CNYXXMBaHUS C NOMO-
LWbto 47 ny4yelt C LIMPWUHOW AnarpaMMbl HanpaeneHHocTu 0,45°, a aHTeHHast cuctema MIC3 SKCMPECC-BCA1L — ¢ nomoubio 24
NyYeil C LUMPUHOMN AnarpaMMbl HanpasieHHocT no 0,7° (puc. [78]). Ha cnyTHUKkax 661710 BO3MOXHO UCMOb30BaHUE ABYX3€ep-
KaslbHbIX MHOMOJ/Ty4Y€EBbIX @HTEHHbIX CUCTEM C HEIKBMAMCTAHTHOW pelueTkorn us 32 obnydyaTenein.

O6wwas nponyckHas cnocobHOCTb cMcTeMbl U3 YeTbipex UC3 coctaBuna bbl 0koso 66 Feut/c.

[N CHWDKEHUsI CTOMMOCTU 3anycka CryTHWKWM MPeAnonaranoch BbIBOAUTL Ha OpbWTbI B KauyecTBe BTOPOW MONE3HOoW
Harpy3ku npm 3anyckax PH MPOTOH. 3anyckn npeanonaranuce B 2013 r.

OpgHako B 2012 r. peweHneM MuHkomcsan npoekT PCC BC/ 6bin 3aMOpOXKEH.

HaszeMHbI cerMeHT

B Ha3eMHbI CErMEHT CUCTEMbI BXOAST ABe 6a30Bble 3eMHble CTaHUuK, paboTatowme Yepes NC3 IKCMNPECC-AMS5 («Bo-
CTOYHbIN» Y3€N B LIEHTPE KOCMUYECKOW CBSA3M «XabapoBCK» crnyTHUMKOBOM cucteMbl cBssu M KC) n SKCMPECC-AM6 («3anaa-
HbI» y3eN B LEHTpe KOCMUYECKOW CBS3M «[ybHa» crnyTHMKOBOM cucTeMbl cBasu [Tl KC), a Takxke eaAnHbIN LEHTP YNpaBneHust
CeTblo (LEHTPaIbHasi KOMMYTaLMOHHAs CTaHLMUS pa3BepHYTa B LIEHTPe KOCMUYECKOW CBS3u «[lybHa» v BBEAEHA B 3KCMyaTa-
umio B 2016 r.) n obopyaosaHme NpUcoeanHEHNs/conpsiXeHns ¢ MHOPMaLMOHHBIMU CETSAMM.

Mocne 3anycka WUC3 SKCMPECC-BCA1 u -BCA2 nnaHWpoBanocb AOMOSHUTENBHO pa3BepHYTb NSTb 6a30BbIX 3EMHbIX
CTaHUUI, paboTaloLmx Yepes 3TN CyTHUKU.



1.1.3.33.6. MpoexT cucrembl «HMO nmM. C.A. JlTaBouKnHa» I

B Hauane 1990-x rr. 6bina pa3sepHyTa paboTa Mo CO3AaHWI0 cUCTeMbl «BaHKMp», NpefHa3HayYeHHOU Ans nepefaydu
[aHHbIX, TenedOHHON CBSI3M U NPOBEAEHUS BUAEOKOH(EPeHLUMI B CTPYKType LleHTpanbHoro 6aHka Poccuiickolt ®enepaumm
C BbIXOAOM Ha 3apybexHble 6aHKOBCKME CUCTEMBI.

MepBoOHa4anbHO Npeanoiaranoch, YTO pa3BuTUE CMCTEMbI ByAET OCYLLECTBNATLCA HAa OCHOBE CMYTHUKOB-PETPaHCISATO-
poB cepumn KYIMNOH, co3gaBaembix HMO umM. C.A. JlaBoukuHa no 3akasy LIb Poccum (monesHas Harpyska C MCrosib30BaHMEM
aKTMBHbIX (ha3MpOBaHHbIX aHTEHHBIX peleTok pa3pabotaHa B HIMO «2nac»).

Cncrema HIMO uM. C.A. JTaBoukMHa Ha ocHoBe cnyTHMKOB cepumn KYTOH 6bina npeaHasHayeHa anst obecneyeHns Mex-
pervoHanbHoN CBsi3u KopriopaTueHol cetu LB PO.

MepBbit UC3 cepumn KYMOH (puc. 1.11) maccoii 2,5 T ¢ nomowbto PH MPOTOH-K/AM-2M 6bin1 BbiBeaeH Ha opouTy (Touka
55° B.A.) B Hosi6pe 1997 r.

Puc. 1.11. BHewHwuit Bua UC3 KYMNOH-1

Ha cnyTHMKe C pacyeTHbIM CPOKOM aKTMBHOIO (PYHKLMOHMPOBAHWS 6 NET yCTaHOBNeHO 16 peTpaHcnsitopoB Ku-
(10,96...11,2; 11,46...11,7/14...14,5 [Tu) AranasoHa 4YacToT. B cocTaBe aHTEHHON CUCTEMbI UCNONb3YETCS BOCEMb (ha3mpo-
BaHHbIX @aHTEHHbIX PELIETOK (YETbIPE NPUEMHbIE M YETbIpE NepeaatoLme).

Kaxxablli nepefatowmin 6510k coaepxuT 64 TBEPAOTENBHbIX YCUIUTENS U MOXKET (hOpMMPOBATb [10 YEThIPEX HE3ABUCUMbIX
Ny4yei auarpamMmbl HanpaBnaeHHOCTU. Kaxablil fiyd AvarpaMMbl HanpaBieHHOCTY YNpaBasieTcs B npeaenax +8,5° u ysennuu-
BAETCS MO LUMPUHE MO KaXxaon ocu oT 2°x2° Ao 3,5°x3,5° waramu no 0,5°. MolHOCTb Kaxaoro 6roka coctasnset 20 Br,
AUNM moxeT nameHaTbes ot 35 go 50 ab'BT.

Mcrnonb3yeTcs opToroHanbHas MHENHas Nonspusaums nsnydeHnii. Kaxxablil n3 YyeTbipex npueMo-nepeaarolmx 6/10koB
COAEPXMT 6 PETPAHCNATOPOB C NosiocamMu Mo 36 My, npuyeM YeTblpe PETPAHCIATOPA UCMOMb3YIOTCA ANld 06bIMHOrO Tpaduka
(0AnH peTpaHCNATOp Ha OAMH Nyd) U ABa Apyrux nvbo Ana nepeknodeHns Tpaduka mexay nobbiMn nyvamu, nmbo ans
obecneyeHnss AONONMHUTENbHbIX PETPAHCNSTOPOB.

OpHako B CBSi3u C npekpalleHnem ¢yHkumMoHnpoBaHns UC3 yepes 4 Mecsua 3akasyumMkoM Obio MPUHATO pelueHne o
JanbHenweM pasBUTUM CUCTEMbI «BaHKMP» HAa OCHOBE AEMCTBYIOLUMX OTEUECTBEHHbIX U 3apYBEXHbIX CMYTHUKOB CBSI3M.

Y HMO umM. C.A. JlaBoYKMHa UMENUCH MNaHbl CO3AaHus ceTell Ha ocHoBe UC3 cemelictBa KYMOH ¢ peTpaHcnsTopamu:

—-2, -3, -3M, -4, -4M, -5K, -5M, -6K, -7K, -7M, n -8K, Ku- (10,96...11,2; 11,46...11,7/14...14,5 [Tu) Amana3oHa 4acToT;

—-1S, -3S, -4S n -5S, S- (2500...2520/2670...2690 MI'y) n Ku- (10,96...11,2; 11,46...11,7/14...14,5 'Tu) ananasoHoB
YyacToT;

—-1T, -2T, -3T, -4T, -5T, -6T, -7T n -8T, C- (3400...3410/5741...5751 MI'u) Anana3oHa 4acToT;

—1M, C- (3400...3455/5725...5775; 6490...6505 MIu) n Ku- (10,95...11,2; 11,45...11,7; 12,5...12,75/13,75...14,5 Twu)
Anana3oHoB 4acToT.

1.1.3.33.7. NMpoekTt cucrembl «HMO MawmnHOCTpoeHUs » I

Cucrema «PycnaH-PC» npefHasHadeHa Ans opraHu3aumm 1 pasBuTus CNyTHUKOBbLIX CUCTEM CBS3M Ha Tepputopumn Poc-
cuiickort ®eaepaumn. MMaBHBIM pa3paboTUMKOM CUCTEMbI SBNSIETCS AKLIMOHEPHOE 06LLEecTBO «BoeHHO-NPOMbILLIEHHas KOp-
nopauus «Hay4Ho-npon3BoaACTBEHHOE 0bbeanHEHME MaLLMHOCTPOEHUS», pacnonoxeHHoe B Peytose (paHee — OIYI «HIMO
MalunHOCTpOEeHUS»).

B cucteme cnyTHMKOBOM cBs3u «PycnaH-PC» co cnyTHukamm PYCJIAH (RUSLAN) npeanonaraeTcs UCrosb3oBaTb No3u-
LMK Ha reoctauMoHapHoin opbute ¢ Toukammn 61° (-1), 88,1° (-2) u 138,5° (-3) B.4., kKOTOpbIE 6bINM BbigeneHbl CCCP, u
COOTBETCTBYIOT TPEM 30HaM MOKPLITUSA SNIMNTUYECKON OpMbl C pa3Mepamin He Bonee 7,5°x3,5° (puc. [86]).



30HbI OXBaTbIBAKOT TEPPUTOPUM BCEX MOCYAAPCTB, BXOAUBLUMX paHee B coctaB CCCP, a Takxke psifa cTpaH 6namxHero
3apybexbst. [JOCTOMHCTBO MCMO/Ib30BaHMs 3TOrO BblAENEHUS 3aK/Il04aeTCsl B TOM, YTO OHO He TpebyeT KoopAuHauum co CnyT-
HWKOBbIMW CETAMU APYrUX CTPaH, ECNIN XapakKTEPUCTUKK MpeaiaraeMbiX CUCTEM COrMacytoTcs € NiaHoM.

B kocMmyeckoM cerMmeHTe cucteMbl «PycnaH-PC» nnaHupyeTcs UCnonb3oBaTb Nerkue cnyTHuku cepumn PYCJTAH-MM,
KOTOpble OPMUPYIOT ABa BMAA 30H 06CyXMBaHMS.

MonHOCTbIO pasBepHyTasi cucTeMa CNyTHWKOBOW CBA3W «PycnaH-PC» npegycMaTpuvBaeT WMCMOSb30BaHWE CMYTHWUKOB
CBSI3W, pa3MeLLEeHHbIX B TPEX YKa3aHHbIX MO3MUMSIX FreocTaumoHapHoM opbuTsl (ceTn «Pycnan-1, -2 u -3»), n obecneunsaeT
[Ba BMAA 30H 06CNyXMBaHNSA:

— pervoHanebHble B C-ananasoHe YactoT (4512...4788/6737...7013 MI'u) ans obecneyeHuns cBA3M BHYTPWU pernoHos PO
n ctpaH CHI® ¢ nepekpbITEM 30H, MO3BOJIAIOWMM OpraHN30BaTb CBSA3b MEXAY PervoHamu;

— nokanbHble 30Hbl B Ku-gnanasoHe vactot (10,7...10,95; 11,2...11,45/12,75...13,25 'Tu) ans obecneyeHns BHyTpu-
30HOBbIX CBSI3€l HUMDKHErO YPOBHSI BHYTPU PErMOHOB (B NEPBYIO ouepeab Hanbonee yaaneHHbIX).

B pamkax peanusaumm cuctembl «PycnaH-PC3» n psiaa kommepuecknx npoekTtoB B «HMO MalwmHocTpoeHus» pa3paba-
TbIBAETCS Manblii CNyTHUK cBA3K cepun PYCIAH-MM.

MNMonesHas Harpy3ka cnyTHuka cepum PYC/TAH-MM MoxeT uMeTb A0 12 peTpaHCNSTOPOB B TPaAULMOHHOM UCMOSTHEHUM,
MaKCMMasbHO aAanTMpOBaHHbIX K TpeboBaHMAM 3aka3uunka. Pesynbtathl paboT, BbinonHeHHbIX HAW Paguno, nokasbiBaloT BO3-
MOXXHOCTb YBESIMYEHMS YNCa SKBUBASIEHTHBIX PETPAHCIATOPOB CMyTHMKA B 2...4 pa3a 3a CYeT WMCMonb30BaHus obwmx ans
HECKOJbKMX PETPaHCISITOPOB YCUMTENEH MOLLHOCTU Ha LUIMPOKONONOCHLIX JIBB unu TpaHauctopax. Mpu 3ToM obecneunBa-
€TCS MHOTOKpaTHOE WCMOJIb30BaHWE BbIENEHHOM MOJSIOChI YacTOT 32 CYET MPUMEHEHUS] GOPTOBbLIX MHOTOMYYEBbLIX AHTEHH,
AMarpaMMbl HanpaBneHHOCTM KOTOPbIX (hOPMUPYIOT MapumanbHble 30HbI 06CnyXMBaHUS. Takas KOHMUrypaums nonesHom
Harpy3Kku No3BOJISIET OPraHN30BaTb 30HAJIbHLIE M MEX30HaslbHble KaHasbl CBSI3M Ha OCHoBe VSAT-TexHosnorui, umdposble
MarucTpasbHble KaHasbl, OPUEHTUPOBAHHbIE Ha CO3MaHME CETel UHTErpvpoOBaHHOrO 0BCNYXMBaHUSI C UCMOMb30BaHWEM CO-
BPEMEHHbIX CETEBbIX MPOTOKO/IOB, PerMoHasibHble CETU CrYyTHUKOBOro TB BellaHus, npeaocTasneHue ycnyr Mynstumeava B
cetax ®CC n HTB.

OcHoBHble TexHu4yeckue xapakrepucrukm UC3 cepumn PYCJIAH-MM

MacCa CMYTHUKA, KI ....ueeiiiiiiiiiiiiiiiiiiies

Macca nonesHow Harpysku, Kr

MolLLHOCTb 6OPTOBOI CUCTEMBI /IEKTPONUTAHWSI,

OTBOAMMAS OISt NONE3HOW Harpy3ku, BT .........ccccvveeeeeenn. 1000
To4YHOCTb NoaAep>xaHus NapaMeTpoB OpouTbI

MO LWMPOTE N AOJITOTE, TPAM .eeeevvnneeeeeeeeniaaeeeeennnnnaaeaas +0,1°

(0= (37 1 T TR RS no TpeM ocam
[nuTenbHOCTb BbIBEAEHUSI HA reOCTaLMOHApHYI0 opbuTy

npw 3anycke paketoin-Hocutenem CTPESIA, CyT ............... 150
PacyeTHbIN CpoK DYHKLIMOHMPOBAHMSI, NIET ....vvveeeeeeenenssss 10...12

CuCTeMbI, KOCMUYECKUIA CErMEHT KOTOpbIX ByAeT peanu3oBaH Ha OCHOBE CryTHUKOB cepuun PYCITAH-MM, cMoryT npeso-
CTaBASTb YC/TYry CNYTHUKOBOW CBSA3M CaMOro LIMPOKOO CrieKTpa — nepeaady LumdpoBbIX AaHHbIX, TenedoHHYH0 1 hakcuMmusib-
HYIO CBS3b, AOCTYN B MIHTEPHET, TENEBM3NOHHOE 1 pagvoBeLLaHne, AMCTaHLMOHHOE 0byyeHune, TenemMeanumny u T.4. Npuyem
HapaluMBaHMe MpPOMyCcKHOW CMOCOBHOCTM BO3MOXHO 3@ CYET «KJIAaCTEPHOro» pPasMeLLEHWSI HECKONIbKUX MasiblX CMyTHWUKOB
CBSI3W B OfHOW OpbuTanbHoW no3uvummn. CnyTHUkKM cepun PYCJIAH-MM B cuny yHMBEpCasnibHOMO xapakTepa WCMosb3yeMoi
nnaTdopMbl MOryT CTaTb OCHOBOW A5 peanu3aumm He TONbKO cucTeMbl «PycnaH-PC», HO 1 ApYrnX CUCTEM CMYTHUKOBOW CBSI3V
1 BELLaHUsl, B TOM YMCSIE N B MHTEpecax 3apybeXXHbIX 3aKa34mKoB.

B kauecTBe cpeacTBa BbiBeAeHMs1 CryTHUKOB cepun PYCJTAH-MM Ha opbuTy npeaycMmaTpuBaeTcs ucnosib3oBaHue PH
nerkoro knacca CTPEJIA, co3aaHHOM Ha OCHOBE CHMMAaeMol ¢ 60eBOro AEXYPCTBa B COOTBETCTBMM C [IOroBOPOM O COKpalle-
HUM M OFPaHUYEHUN CTPATEMMUYECKMX HACTyMaTeNbHbIX BOOPYXXEHWIM MEXKOHTUHEHTaNIbHOW 6annnctuyeckon paketbl PC-18
(SS-19). Ans Poccuinckon ®epepaumnn Hamboree nepcrnekTUBHbLIM MECTOM 3aMyCckoB C MOMOLLbI0 PH nierkoro knacca siBnsietcst
kocMoapoM CBoBOAHbIN, 06ecrneunBaroWwmMii BbIBEAEHWE CMYTHUKOB Ha 0p6uThl (BK/OYAsi COTHEYHO-CUHXPOHHDBIE) C HAaKOHe-
HWeM B AuanaszoHax 51...63° u 90...98°. Mo pacxozgam Ha coaepxaHve kocMoapoM CBOGOAHLIA CErofHs SIBNSIETCS CaMbIM
3KOHOMWYHBIM B Poccuu.

CxeMa BbIBEEHUS Mafioro CryTHUKa cBsiau cepun PYC/IAH-MM Ha reoctauMoHapHylo opbuTy pakeTon-HoCUTENeM
CTPENA c kocMozpoMa CBOBOAHbIV COCTOUT M3 CNEAYIOLMX YUACTKOB: BbIBEAEHUS CMYTHUKA C Pa3rOHHbIM 6/I0KOM Ha Kpyro-
BYIO OMOPHYI OpbUTY; CTabUIM3MPOBAHHOMO MACCMBHOMO MOJeTa CryTHUKA C Pa3roHHbIM 6/I0KOM MO OMOpHONV opbuTte Ao
MepeceyeHnsl ee C 3KBATOPUAIbHOM MIOCKOCTbIO; MepeBoda CMyTHUKA Ha MEPEXOAHYIO BbICOKYIO 3/IMMTUYECKYID OpouTy;
nepesoza CryTHWKA C MEPEXOAHON Ha reocTaLuMoHapHyo opbuTy. MNepeBos CNyTHUKA Ha BbICOKYHO SMIMMNTUYECKYIO Nepexoa-
HYI0 Op6UTY NPOMCXOAWT NOCPEACTBOM TBEPAOTON/IMBHOMO pa3roHHOro 6/10ka. [JanbHelilee BbIBEAEHNE Ha FreoCTaLMoHapHY
OpbUTY OCYLLECTBSIETCS C MOMOLLbIO ABUraTeNbHOM YCTaHOBKM caMoro MUC3, BKOYAKOLLEN 3IEKTPOPAKETHLIE MSIa3MeHHbIe
[ABUraTenu C BbICOKMM yaeNbHbIM UMNYNbLCOM. B pesynbTaTte B TeueHune npumepHo 150 cytok NC3 BbIXOAUT Ha reoctaumoHap-
HYl0 opbuTy.



B 2001 r. ®rYM «HMO MalMHOCTPOEHMS» 3aKMOYMIO KOHTPaKT C OpraHu3aumneli «MHTepcryTHUK» Ha U3roTOB/EHNE
ABYX cnyTHWMKoOB cepun PYCJTAH-MM. Benncb neperoBopbl € MHOCTPAHHbIMM 3aKa3uMKaMmn Ha U3roTOBMEHME MasibIX CMTYTHUKOB.

1.1.3.33.8. MpoekTt cucrembl «I'KHIL, M. M.B. XpyHuueBa» I

Cuctema MKHML, um. M.B. XpyHuueBa Ha ocHoBe MC3 cepun AWMAJIOT npeaHasHayeHa ans obecrnieveHns npeanpusTuii
W OpraH13aumin a3poKOCMUYECKON OTPAC/N CMyTHUKOBBLIMU KaHanaMu ornepaTMBHOMN CBSI3V U Nepeaayn AaHHbIX, @ Takke Ans
npefocTaBneHUs TENEKOMMYHMKALMOHHBIX YCIYT POCCUICKMMU U 3apy6eXHbIMK MOJIb30BaTENSMU.

MMaBHbIV pa3paboTumk cuctembl — FKHIMLL M. M.B. XpyHuueBa:

= T[KHMNY nM. M.B. XpyHuueBa: www.khrunichev.com

Mo npoekTy npeanonaraetcs ucnonb3oBatb PH POKOT n AHIFAPA-1 ansi BbiBOZa CMYTHUKOB Ha opbuTbl, YHUMUUMPO-
BaHHyto nnatdopmy AXTA ansa cozgaHns Manbix UC3 u feicTBytoLME Ha3eMHbIe CErMEHTbI YNPaBeHnsl U TUMOBbIE aBOHEHT-
CKMe CTaHUMIN. B co3aaHnM cMcTeMbl MPUHMMAIOT yuacTue 22 OpraHun3aLmmn a3poKOCMUYECKON OTpacin. B pamMkax peanusaumm
npoekKTa co3faHbl U BBEAEHbI B 3KCMlyaTaLMIO CTApTOBbIA M TEXHUYECKMI KoMnnekc ans 3anycka PH POKOT Ha kocMoapome
MneceLk, NpoBeAeHbl UCMbITAaTENbHbIE U OAMH KOMMepYeckuii 3anyckn PH POKOT, HauyaTo npou3BoacTBo nnatdopm AXTA.
[lns KoMNnekTaummn nonesHon Harpysku MC3 ncnonbayeTcs annapatypa 3apybexxHbIX KoMMaHui. KocMMYeCcKuii cerMeHT aor-
XKEH coAepXXaTb He MeHee Tpex reoctaumoHapHbix UC3 cepun OUAJIOT.

OcHOBHble TexHu4yeckue xapakrepucrukm UC3 cepumn ANANOrN-3

TouHOCTb noaaepXaH1s opbuThbl, yri. rpaa.:
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SUNM peTpaHcnsaTopoB Ku-avanasoHa yacTtoT, Ab BT ........ 45,5

LLnpuHa AmarpaMMbl HanpaBREHHOCTU @aHTEHHbI, Ipaj.:

B Ku-AuanasoHe 4acToT.... ... 2,5x10
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Cuctema goskHa obecneunTb 06cyxmBaHne aboHeHToB (puc. [87]) Ha NOBEPXHOCTU 3eMJIM, OrpaHNYeHHON reorpadu-
yeckumn koopamHatamu: ot 80° B.4. Ao 170° 3.4. v oT 20° go 70° c.w. Mpeanonaraetca pa3melieHne manbix UC3 B opbu-
TaNbHbIX MO3MLMSX, 3apPErncTPMpPOBaHHbIX B MCD as pasfiMuHbIX CETel, HO B HacTosiLee BpeMs SIMB0 COBCEM HE UCMONb3y-
€MblX, IM60 MCcnonb3yembix (MO paanoYacTOTHOMY pecypcy) He MOSIHOCTbIO.

Manble cnyTHUKKM 6asunpytotcs Ha nnatdopme AXTA n paspabortkax no npoekty AWAJION. MNMonesHyto Harpysky COB-
MecTHo ¢ MKHIL, co3aaeT HUWM paamo, KOTOpbI y)Ke MMEET OMbIT B CO3AaHWMKN MOME3HOM Harpy3ku Ans TeneBu3noHHbIX UC3
cBsizn cepum FAJC.

3anyck nepsoro skcnepumeHTanbHoro UC3 cepun ANAJION-3 nnaHuposanca B 2002 r., a pa3sepTbiBaHWE rpynnUpoBKN
n3 Tpex UC3 cepum AUANOT — go 2005 r. Moaynb LEeneBon anmnapatypbl MMeeT Tpu PyHKLUMOHAMbHbIX NPUBOPHBIX NaHEeNN:
AHTEHHO-(UAEPHON CUCTEMBI, NaHeb peTpaHcisTopa C-Anana3oHa YacToT, NaHenb peTpaHcnsTopa Ku-avanasoHa 4acTor.

1.1.3.33.9. NMpoekT cucreMmbl «PockoMm>» I

PeTpaHcnsTopbl cucTtembl AomkHbl pabotate B C- (3507...4193/5832...6518 Mru), Ku- (10,95..11,2; 11,45..11,7/
14...14,5 I'Tu) n Ka- (20,2...21,2/30...31 'Tu) AnanasoHax 4acToT.



1.1.3.33.10. NpoeKkT cucrembl koMnaHun PTPC I

®ryn «Poccuiickas TeneBusvoHHas U paauoBsellaTensHas cetb» (PTPC) u ®IYN «HMO MM» paboTaloT Haa NPOeKTOM
CUCTEMbI re0CTaLMOHaPHBIX CMYTHUKOB, MPeAHa3HauYeHHON Ans pacrnpesenieHnst M OpraHv3aummn TeneBelaHns Ha TeppUTopum
PO.

InaBHbIV pa3paboTumk cuctembl — ®IYM PTPC.

MnaHupyeTcsa co3aaTh ABa cnyTHuka: EBPOMA-1 n A3U4-1 co ctapToBoit Maccoi 870 Kkr, B TOM UMC/ie Maccoi NonesHom
Harpy3ku 232 Kr, ocHawaeMbix 10 peTpaHcnsTopamMm Ku-avanasoHa 4acTtoT ¢ nosocamm no 36 Mru.

AHTEHHasi cucTeMa CnyTHUKOB 6yaeT hopMMpoBaTb KOHTYPHYIO AMarpaMMy HamnpaBneHHOCTU Ha Tepputopuio Poccum
(MakeumanbHas UM coctasnsieT 43 ab:BT).

HenocpeacTeeHHoOe TenesellaHWe Hamevanocb OCyWeCcTBAATb Mo cTaHaapTy DVB-S2. B cucteme SKYPLEX (pacnpegne-
neHne uMdpoBbIX TENEBU3NOHHBIX NMPOrPaMM U MyNbTUMEAUMHBIX AaHHbIX) NpeAnonaranocb UCNob3oBaTh 3...4 peTpaHcns-
TOpa Ha KaXXAoM CNyTHUKeE.

1.1.3.33.11. NpoeKT cucTeMbl «DOTOH> I

PeTtpaHcnsTopbl cuctembl gomkHbl pabotaTh B C- (3400...3450; 4600...4700/5725...5775; 6525...6625 MI'y) ananasoHe
4acToT.

1.1.3.33.12. NpoekT cucrembl Amg I

PeTpaHCnsTOpbl CMYTHUKOB NAAHUPYETCS OCHAaCTUTb peTpaHcisTopaMm S- (2170...2200/- MI'y), C- (3400...4200/5725...
6525 MIy), Ku- (10,95...11,2; 11,45...11,7; 12,5...12,75/13,75...14,5 Tu) v Ka- (17,7...21,2/27,5..31 [Tu) avanasoHoB
4acToT.

[ononHuTenbHble WTIOCTPaLUU K pa3aeny:

[7°7] Pabouwne 30HbI UC3 SKCMPECC-AMG6 (53° B.4.) 1 DKCMPECC-AMS5 (140° B.A.) B Ka-AnanasoHe 4acToT;

[78] Mnanupytowmecs paboune 30HbI UC3 SKCMPECC-BCA2 (60° B.A4.) v SKCMPECC-BCA1L (133° B.A.) B Ka-AManasoHe 4acToT.

[79] 3oHbl 06cnyxmnBaHus cuctembl «PycnaH-PC»;

[80] 3oHa 06cnyxuBaHus UC3 cepum AVASION (85° B.4.): a — B C-AManasoHe YacToT, Yros OTKIOoHeHus nyya 6,5°; 6 — B Ku-ananasoHe
4acToT, Yron OTK/IOHeHUs nyya 7,2°.

1.1.3.36. pram-laI

1.1.3.36.1. MpoekT cucteMbl Ukrsat I

NC3 cemelicTBa UKRSAT npeanonaraeTcs OCHaCTUTb PETPAHC/IATOPaMu:

— -43E, S- (2200...2290/2025...2110 Mr'y), C- (3400...4200/5725...5729 MI'u), X- (7250...7750/7900...8400 MI'u) n Ka-
(17,3...17,8; 19,7...20,2; 21,4...22/27,5...30 I'TL) AMana3oHOB 4acToT;

— -KU, S- (2200...2290/- MI'y), C- (7125...7145; 7190...7235/- MI'y) n Ku- (-/14,25...14,5 I'Tu) AMana3oHOB 4acToT;

- -S, S-(2500...2520/2670...2690 MI'y) AnanasoHa 4acToT;

— -U, AManasoHbl YacToT peTpaHCASTOPOB NoKa He OnpeaeneHbl;
-X, S- (2200...2290/- MI'y) n C- (7125...7145; 7190...7235/- MI'y) AMana3oHOB 4acToT;

— -KA, C- (3400...3404/5725..5729 Mru), X- (7250...7750/7900...8400 Mru) u Ka- (17,3..17,8; 19,7..20,2;
21,4..22/27,5...28; 28,45...29,05; 29,5...30 ['Tu) AMana3oHOB 4acToT.

B yactHocTu, Kb Yuzhnoe pa3paboTano npoekT cnyTHuKa cBasu LYBID (puc. 1.12) maccoit 1,2 T ¢ pacyeTHbIM CPOKOM
(yHKUMOHMpoBaHMa 12...15 neT, npegHa3Ha4yeHHOro Ans OpraHu3auuMM HEenocpeaCTBEHHOrO TeneBellaHus M nepesayn
AaHHbIX C UCMOSb30BaHMEM TepMUHANOB Knacca VSAT.



Puc. 1.12. MNMpeanonarasBLiascs KOHCTpyKTMBHas cxema UC3 LYBID

[nsa 3anycka crnyTHWKa Hameyanocb ucrnonb3osatb PH ZENIT-3SL.

B nekabpe 2009 r. kaHaackas komnaHusi MDA (MacDonald, Dettwiler and Associates Ltd.) nonyuyuna KOHTPaKT Ha
254 mnH. pgonn. CLUA Ha co3gaHue MosesHoM Harpy3ku CryTHUKa cBasu LYBID-1 Ansi KOCMUYECKOro areHTCTBa YKpauHbl.
KOHTpaKTOM npeayCcMOTPEHO CO3ZaHne TakKe ABYX HAa3eMHbIX CTaHLUMIA ynpaBrieHus.

B mae 2010 r. 6bln NoAnMcaH KOHTPAKT ¢ koMnaHuein «UCC uM. PelueTHeBa» Ha cosfaHue c ceHTsbpst 2010 r. nnat-
dopmbl IKCMPECC-1000HT ana cnytHuka LYBID-1 (puc. 1.13), a Takxe NOAroToBKY CNyTHUKa K 3amnycky v npoBedeHue
OpbuTanbHbIX UCMbITaHUI C BBOAOM B 3KCMJlyaTaumio.

MNC3 LYBID-1 co cTapToBOM Maccoit 1845 Kr ¢ pacyeTHbIM CPOKOM (hyHKLIMOHMPOBaHMS 15 net ocHawwasncs 20 peTpaHc-
naTtopamu Ku-gmanasoHa 4actoT ans obcnyxmeaHns aboHeHTOB B YKpauHe, UHanu n Adpuke.

K 3eMHOMy cermeHTy OTHOCMTCS rflaBHast CTaHUMSl ynpaBiieHns, OTBETCTBEHHAs 3a BCe acneKTbl yHKLUMOHMPOBAHUS 1
KOHTPOSISA CMyTHMKA M ero nosiesHoi Harpysku, a Takke 3a NpuMeM U 06paboTKy TenieMeTpuyeckon MHhopMauum CnyTHUKA.
B cocTaB rnaBHOW CTaHLMK YrpaBeHWst BXOAUT aHTEHHasi CUCTEMA U AMHAMUYECKUIA UMUTATOP CMYTHWKA, NpeAHa3HaYeHHbIN
[ANsi TeCTUpOBaHWs M 06yyeHns nepcoHana Ha3eMHOro LeHTpa ynpas/eHus, NPOBEPKV aAeKkBaTHOCTU, KOPPEKTHOCTU U 3aBep-
LUEHHOCTN METOAMK 3KCryaTaumm CnyTHUKA.

3anyck cnyTHuka LYBID-1 (48° B.4.) nnaHupoBancs ¢ nomobio PH ZENIT-3SLBF, Ho 6b11 nepeHeceH Ha PH ZENIT-2SB
M HaMeYeH CHayana B KoHLe Aekabps 2013 r., a 3aTeM OTNOXeH Ha ceHT6pb 2014 r. B ceHTs6pe 2014 r. 3anyck naaHMpo-
BanocCb ocywecTsnTb B 1 kB. 2015 1.

B ceHTa6pe 2015 r. cTano U3BECTHO, YTO CNYTHUK LYBID-1 HaxoAMTCA Ha CKIaACKOM XpaHeHUW. MNpUUMHON OCTaHOBKM
paboT Mo 3anycKy CNyTHMKa CTano npekpalleHve YKpauHo BOEHHO-TEXHUYECKOe COTPYAHUYECTBa C Poccunelt U oTcyTCTBUE
(p1HAHCOBbIX CPeacTB.

Puc. 1.13. KoHcTpykTneHasa cxema UC3 LYBID-1

B 2017 r. 3anyck cnyTHuka LYBID-1 (48° B.4.) nnanunpoBancs ¢ nomolbio PH ZENIT-3F Ha BTOpYto nonosuHy 2018 r.,
HO 6bIN OTNIOXEH CHavana Ha koHel 2019 r., a 3atem Ha koHel 2020 r. B koHue 2019 r. npoekT 6bin 3aKpbIT.



1.1.3.37. ®paHumus

1.1.3.37.2. NMpoekT cucteMbl Syracuse-1V I

B nekabpe 2015 r. MMHMUCTEPCTBO 060poHbI PpaHuUMM Bbibpano koMnaHuio Thales Alenia Space B KayecTBe raBHOro
noapsiauMka Ha cosfaHue cucteMbl Comsat-NG (Communication par satellite de nouvelle génération), Bnocneacteum nepe-
MMeHoBaHHOM B Syracuse-1V. Cuctema Syracuse-1V npeaHa3HayveHa Ans 3aMeHbl cucTembl Syracuse-111 B 2021 r.

CriyTHuKKM SYRACUSE-4A (COMSAT-NG 1) n SYRACUSE-4B (COMSAT-NG 2) ¢ pacyeTHbIMW CPOKaMK (PyHKLIMOHNPOBaHKS
15 neT co3galoTCAd Ha OCHOBE MOSHOCTBIO anekTpuyeckux nnatgopm SPACEBUS-NEO komnanum Thales Alenia Space u
EUROSTAR-3000EOR komnaHum Airbus Defence and Space cOOTBETCTBEHHO, M OCHALLAIOTCA OAMHAKOBLIMW PETpaHCIATOpaMu
X- 1 Ka-anana3soHoB 4acToT koMnaHmu Thales Alenia Space.

3anyck cnyTHuka SYRACUSE-4A (puc. 1.14) co ctapToBoi Maccoit 3500 kr ¢ nomouybto PH ARIANE-5ECA+ HaMeuyeH Ha
KOHeL 2021 .

Puc. 1.14. KoHctpyktneHas cxema NC3 SYRACUSE-4A

3anyck cnyTHuka SYRACUSE-4B (puc. 1.15) co ctapTtoBoit Maccoi 3500 kr ¢ nomotbto PH ARIANE-5ECA+ HaMeuyeH Ha
2022 r.

Puc. 1.15. KoHcrpyktveHas cxema MIC3 SYRACUSE-4B

1.1.3.37.3. MpoeKT cucrembl Agora I

DTO NPOEKT HaUMOHANbHOrO KocMMYeckoro areHtctsa ®paHumm CNES, HanpaBrieHHbI Ha co3faHWe KOMMepYecKow
cucTeMbl CBSI3M Ka-avanasoHa YacToT, npeAHasHauyeHHow [fsl BbICOKOCKOPOCTHOMO BbIX0Aa B CeTb MHTEpHeT.



CucrtemMa c ycnoBHbIM HauMeHoBaHveM Agora (Affordable and Guaranteed Offer for Rural Access), gomkHa 6bina
coaepXaTtb CrnyTHuMKM cepum AGORA (puc. 1.16), kOTOpble MAAHMPYETCS OCHalaTb peTpaHcnsTopamu Ku- (10,95..11,2;
11,45...12,2; 12,5...12,75/13,75...14,5 Tu) u Ka- (17,3...21,2; 21,4...22/27,5...31 ['Tu) AnanasoHOB YacToT.

Puc. 1.16. KoHctpykTvBHas cxema MIC3 AGORA

Mpennonaraetcs, YTo cnyTHUK B Ka- (19,7...20,2/29,5...30 I'TU) Avana3oHe YacToT 6y/1eT OCHaLLATbCs aHTEHHOMN cUCTe-
MOI B COCTaBe YeTblpeX aHTEHH CO CMeLleHHbIMK 06yYaTensMm (anameTp napabonuueckmx 3epkan 1,9 M, hokycHoe paccro-
sHue 3,5 M), dopmupytowwein 40 nydeir ans aboHeHTOB (wmpuHoi 0,65°) u 12 nyyel Ans WO30BbIX CTAHUMIA, @ TaKXe
aHTEHHOMN MeHbLLEro aAnamMeTpa Anst 0becneyeHns CB3n C NOABUXKHLIMU NPaBUTENbCTBEHHBIMK aGOHEHTaMM.

B kaxxaom u3 40 aboHeHTCkMX nyyelt Ha npuem (28,44...28,94 n 29,5...30 'Tu) ncnonb3lyeTcs OAvH U3 BUAOB KPYroBom
nonsipusaumu, a Ha nepeaady (18,8...19,3 n 19,7...20,2 Tu) — NIPOTUBOMONOXKHbIN BUA KPYroBoW nonspusaumn. B 32 nyuyax
ncnonb3yercs nonockl no 250 My, a 8 8 — no 500 MIu.

B kaxxgoM u3 12 nydyen ANA WO30BbIX CTAHUMI Mcnonb3yeTcss nonoca YactoT 1 My Ha npueMm (27,7...28,45 u
28,94...29,1 ['Tu) 1 Ha nepepady (17,8...18,8 I'Tw), npuuem 10 13 HUX NpuMeHsOTCA Ans pabotbl ¢ 40 aBoHEHTCKMMUK NyYamm
B nonoce YactoT 1 IMu (250 My Ha ny4, u3 Hux 225 My — ana ceasu), a 2 — ana pabotbl ¢ 8 aBOHEHTCKMMM NlyYaMn B
nonoce 4actot 900 MI'y (225 MI'y Ha nyd, ns Hux 203 MI'y — ansa cessu).

Mpeanonaranocb, YTO CTapToBas Macca CnyTHWKa Ha ocHoee nnatdopmbl EUROSTAR 3000 coctaBut 5450 kr (cyxas
Macca 2500 kr, Macca nonesHoln Harpysku 840 Kr), MOLWHOCTb €ro CUCTEMbI 3NeKTponuUTaHus — 11 kBT B KOHLIE pacyeTHOro
Cpoka (yHKLUMOHMPOBaHUS. MOLLIHOCTb 31IEKTPONUTAHUS, NOTpebnsieMasi NonesHoi Harpyskou, coctaBut 8,3 kBT.

OpAHaKo MOMCKM KOMMEPYECKOro OrepaTopa noka He YBEHYaIUCh YCnexoM.

[ononHuTenbHbIE WNNCTpauumn K pasgeny:

[1] Pabouas 30Ha NC3 AGORA.

1.1.3.38. AnoOHus

1.1.3.38.5. lNpoekT cnyTHuKa ETS-9 I

KomnaHusi Mitsubishi Electric no 3akasy KOCMUYECKOro areHTCTBa JAXA B paMKax MpoekTa no pa3paboTke HOBOW naT-
opMbl Anst UC3 ¢ BLICOKOM NMPOMYCKHOM CNOCOBHOCTbIO (HTS) B paanoamnana3oHe YacToT U ONTUYECKOM YUYacTKe CrekTpa C
anpens 2017 r. co3gaeT cnyTHUK ETS-9 (Engineering Test Satellite, KIKU-9, puc. 1.17).

MnaTtdopma obecneynT aneKTponuTaHme MOLHOCTbIO A0 25 KBT.

CucreMa peTpaHCiATOpoB Ka-AnanasoHa YacTtoT AO/MKHa obecneunTb KaXaoMy aboHEHTY CBSA3b CO CKOPOCTbIO OKOSO
100 MéwuT/c.

Cuctemy HICALI (High speed Communication with Advanced Laser Instrument) ONTMYECKOM CBS3M CO CKOPOCTbIO
10 T6uT/C C Ha3eMHbIM CErMEeHTOM MO 3aKa3y SMOHCKOrO NpaBMTENbCTBA OT OKTAbps 2017 r. co34aloT KOMMaHWUM
AstroTerrace u BridgeSat.




Puc. 1.17. KoHcTpyktvBHas cxema MIC3 ETS-9

3anyck cnyTHUKa Hameyancs Ha 2021 r., Ho 6bin oTnoxeH Ha 2023 r.
B panbHeiilweM komnaHust Mitsubishi Electric paccunTbiBaeT Ha MosyyeHue A0 ABYX KOHTPAKTOB B rof Ha CO3AaHue
CMYTHWKOB Ha OCHOBE HOBOW MaTdOpMbl.

1.3.1. Nnob6anbHble cUCTEMBI

1.3.1.1. NpoekT cucrembl koMmnauum AtContact (CLUA) I

Komnanus contactMEO Communications LLC (Sedalia, wtat Konopago) B anpene 2006 r. nonydmna pa3pelleHune
benepanbHoi komMmuccum Mo cesiav CLUA Ha 3anmyck Tpex CMyTHMKOB, OCHALLEHHbIX PETPAHCIATOPaMK Ka-AuanasoHa 4acToT,
Ha reocuMHXpoHHble 12-yacoBble opbwuTbl (HaknoHeHue 63,4°, BbicoTa B anoree 31 Thic. kM) M yeTbipex WC3 Ha
reoctaumoHapHble opbutbl (130° 1 33,5° B.4., 83° 1 121° 3.4.).

CucteMa npeaHasHaveHa Anisi obecneyeHnst BbICOKOCKOPOCTHOMO AOCTYra K ceTU MHTEpHET 1 0bMeHa MyNibTUMEeANAHOW
WHOpMaUMe Mexay CTaluMoHapHbIMM aboHeHTaMm, cHavana B CeBepHoi AMepuKe.

Yepe3 rog KoMmnaHus, nonyyvsluas HavMmeHoBaHue AtContact, obsizaHa 6bina 3aknouYMTb KOHTPaKT Ha Co3daHue
CryTHWKOB. lepBbIfi CMYTHUK AOMKeH 6biTb BbiIBeAEH Ha opbuTy Ao okTs6pst 2009 r., a co3paHMe CUCTEMbI AOMKHO BbiTb
3aBepLueHo K anpento 2012 r.

B anpene 2007 r. koMnaHus AtContact 3aknounna KOHTpaKT ¢ KoMnaHuel Space Systems/Loral Ha co3aHune CrnyTHUKOB.
B anpene 2008 r. komnaHusa AtContact yBegomuna denepanbHyto kommceuio no ceasu CLLUA o roTOBHOCTM NpoekTa CUCTEMB.
OpHako B despane 2009 r. komnanusa AtContact oTkasanacb OT UCMONb30BaHUS B CUCTEME CMYTHUKOB Ha BbICOKUX 3MIMMNTK-
yecknx opbuTtax. Cpoku xe pa3BepTbliBaHUS reoCTalunoHapHbIX CMYTHUKOB He 6binn onpeaeneHsbi.

1.3.1.2. MpoekT cucrembl komnauum Northrop Grumman (CLUA) I

AmepukaHckas komnanust Northrop Grumman Tonbko B MapTe 2009 r. nonyuunna paspelueHve deaepanbHoii KoMMccum
no cesasm CLUA Ha co3gaHue cuctembl Global EHF Satellite Network €O cnyTHMKaMuM Ha BbICOKMX SMNMNTUYECKUX W
reoCcTaumoHapHbIX opbuTax, OCHalleHHbIX peTpaHcnsTopamMu Ka- u V-ananasoHoB 4actoT. OpHako komnanus Northrop
Grumman B Havane anpens 2009 r. oTkasanacb OT JIMLEH3UN B CBA3M CO CMOXHBLIM (DMHAHCOBLIM NOSIOXKEHWEM. 3aden no
NPOEKTY UCMOSb3yeTcs B paboTax KOMNaHWM No CO3A4aHUI0 CNYTHUKOB cepun ASBM.




Paspen 2

Cucrembl NOABMXHOW CNYTHUKOBOMW CBSI3U, BellaHUS U nNepeaaum
AAHHbIX

2.1.1. CucteMbl HU3KOCKOPOCTHOM Nepeaaymn AaHHbIX

2.1.1.13. NpoekT cucrembl SaudiComsat (CayaoBckas ApaBusi)

Mcnonb3ys onbIT, NofyYeHHbI NpY CO3AaHUM 3KCNEPUMEHTaNbHbIX CNYTHUKOB cepum SAUDISAT, MHCTUTYT KACST (King
Abdul Aziz City for Science and Technology) KOCMUYECKUX UCCNEAOBaHMIN Hay4YHO-TEXHOIONMYECKOrO LIEHTPA UMEHM KOPOJS
A6aynasusa, c 1977 r. Ben pa3paboTky MHOrOCNYyTHUKOBOWN CUCTEMbI Nepeaayn AaHHbIX.

B cocTtaBe cucTeMbl NaHMPOBaNoCh MCMOb30BaTh 24 HU3KoopbuTanbHbiXx MMKPOMC3, npefHasHayveHHbIX Ans obecne-
YeHUsi ABYXCTOPOHHEN Mepeaayn MaKeTHbIX AaHHbIX MEXAY CTAUMOHAPHLIMM W MOABWMXKHBIMU @OOHEHTCKMMM CTAHLUMSIMU U
LIEHTPaNbHOM HAa3eMHOW CTaHUMEN.

OnepaTtop cUCTeMbl — MHCTUTYT KOCMUYECKUX UccneaoBaHuin KACST.

= KACST: www.kacst.edu.sa/eng/index.php

B akCrepuMeHTasbHbIX LENsX Ans 0TpaboTKu TEXHOMOMMM HU3KOCKOPOCTHO peTpaHCASLMU AaHHbIX KOMMNAaHUs UCMOSb-
30Bafia paanoannapaTypy, YCTaHOB/EHHYI0 Ha AByx MC3 cepuu SAUDISAT-1 (-A u -B).

KocMuueckuit cerMeHT

B cucTeMe MCronb30Banuch creayolue cnyTHuku (Tabn. 2.1).

Tabnuua 2.1

[aTta PakeTa-Ho- Homep apameTpyl OpoMTL!
HaumeoBakue NC3 3anycka cuTens NORAD Bbicota B Hakrnokerue,
anoree/nepvree, kKM rpaa.
SAUDICOMSAT-1* 28369 749/700 98,4
SAUDICOMSAT-2* 29.06.04 AHENP 28370 781/700 98,5
SAUDICOMSAT-3* 31125 712/653 98,1
SAUDICOMSAT-4* 31127 748/650 98,2
SAUDICOMSAT-5* 17.04.07 OHEMP 31124 724/652 98,1
SAUDICOMSAT-6* 31121 759/650 98,2
SAUDICOMSAT-7* 31119 738/651 98,1

* - He ucnonb3yeTcs

CnyTHUKM co3gaHbl B CayioBCKOM ApaBum B UHCTUTYTe KACST KOCMUYECKUX UCCNEfOBaHUM.

DKCnepuMeHTanbHas annapaTypa ClyTHUKOB (hYHKLIMOHMPOBasa B peXxuMax NpsiMoin peTpaHcnsumm YM-curHanos v ne-
peaayn umdpoBbIX AaHHBIX CO CKOPOCTbIO 9,6 K6UT/C MeToaoOM «3anucan-nepeaan». Paboune 4acToTbl PaaNONNHUN KBHU3»
— 437,075 (UC3 SAUDICOMSAT-1A) un 436,775 MI'y (MC3 SAUDICOMSAT-1B).

B utoHe 2004 r. Ha opbuTbl 66111 BbiBeAeHbl ABa MMKpOMC3 nepegayn AaHHbIX BTOPOro nokoneHus, a B 2007 r. — ewe
nsATb CNYTHUKOB. Macca cnyTHuKoB cepun SAUDICOMSAT 12 kr, pa3mepbl 29,5%29,5%x29,5 cm.

BopToBas npuémonepeaatoLLas annapatypa ClyTHUKOB MOXET paboTaTb B Avana3oHax YactoT: 400,15...402 Mry (ne-
penadya), 399,9...400,05, 402...403 v 406...406,1 MI'y (npuem). BbixogHas MOLHOCTb NepeaaTynkos 2BT.

Ha3eMHbIl cerMeHT

CraHums ynpasneHus cnyTHukamm Haxoautcs B Riyadh (Cayaosckasi Apasus).




2.1.1.14. NMpoeKT cucteMbl KOMNaHuu «aypua Aapocneiic» (Poc-
cuiickas ®epepauun)

IKCnepuMeHTanbHasi cMCTeMa KoMnaHuu «[aypus Aspocneic» npeaHasHavyeHa AN OTpaboTKM TEXHOMOMMI U Npeao-
cTaBneuns ycnyr cbéopa u 06paboTku AaHHbIX aBTOMATUYECKON MaeHTUdMKaLUMOHHON cucTeMbl AIS (Automatic Identification
System).

= «[aypmsa Aspocneic>»: www.dauria.ru

B 2013 r. koMnaHun «[aypusi Aspocneinc» noanucana cornalleHne o cotpyaHudectse ¢ Oryn «MopcBsa3bCnyTHUKS C
Lienblo peanusaumnm NpoekTa Co3AaHns KOCMUYECKOro CerMeHTa aBToMaT4eckon UaeHTUMOUKALMOHHOW CUCTEMDBI At MOHU-
TOPWHIa MOPCKMX M PeYHbIX CyA0B. Peub MOria MATU O KOCMUYECKON CUCTEME MpUEMa AaHHbIX AlS Ansi MOHUTOPUHIa MOPCKUX
1 peyHbix cynoB «KCMA Crpena». MNnaHupoBanock B TeueHne 2014...2015 rr. chopMmpoBaTb 0pbuTanbHyto rpynnmMpoBKy M3
5...6 UC3. F'ocyaapcTBo MOrno npoduHaHCMpoBaTh 3anyck CNyTHUKOB, a PIYN «MopcBa3bCnyTHUK» — obecneunTb dyHKLUMO-
HWpPOBaHWE HA3EMHOro CerMeHTa Ans 06paboTkM 1 pacrnpeaeneHns KOCMMYECKMX AaHHbIX AlS.

KocMunueckuii cermeHT

B cucteme ncnonb3osanuch cneaytowme UC3 (Tabn. 2.2).
Tabnuua 2.2

MapameTpbl 0pouUTHI
HanmeHosaHue UC3 Aara PakeTa-Hocutenb Homep BbICOTa B HaKIOHEeHue
3anycka NORAD 4
anoree/nepuree, kKM rpag.
MEPCEN-M1* 40039 627/606
MEPCEN-M2* 20.06.14 AHEMP 40037 625/604 97.9
DX-1* 08.07.14  COKO3-2.16/®PErAT 40071 636/626 98,5

* - He ucnonb3yeTcs

CornacHo 3asiBfeHnio KoMnaHum «flaypus Aspocneiic», B koHue 2015 r. cnyTHuku cepum MEPCEI BMecTe ¢ cooTeeT-
CTBYIOLUMMM NULIEH3MsIMU BbinM NpoaaHbl komnaHum Aquila Space (B HacTosilwee BpeMs — Astro Digital). C 60nbLiolt gonei
BEPOATHOCTW, CMYTHUKW HE UCMOMb3YIOTCS B CBA3M C OKOHYaHWEM PacHeTHOro CPoKa (PYHKLMOHMPOBAHMS.

CnyTHUKM cepumn MEPCEN-M co3paHbl B dhopM-hakTope «Kky6caT» pasmepoM 6U Ha OCHOBE CryTHWUKOBOM NnaTdhopMbl
«Mepceit» paspaboTkm KoMnaHun «[daypusi Aspocnieiic». Macca CnyTHUKOB 6 Kr. PacyeTHbIi cpok dyHKLMOHMpoBaHua UC3 —
1 roa. PagnonuHum B pagmoniobutenbCkoM Auvana3oHe 4acToT (YHKUMOHMPYIOT Ha CryTHMKax Ha 4actotax 400,16 u
400,19 Ml'u. B nepBble Mecsubl NOCne 3anycka KOCMUYeCKMX annapaToB BO3HUKanu npobnembl ¢ ux yHKUMOHUPOBAHUEM:
npoucxoaunna HesannaHMpoBaHHasi nepe3arpy3ka 60pTOBbIX KOMMbIOTEPOB, BO3HMKAIN CJIOXKHOCTM C Nepedayen AaHHbIX. Mpu
y4YacTUM POCCUINCKUX paamoniobuTeneli, KOTopble OKasbiBanu MOMOLWb B NOAAEPXKaHUM PaAMOKOHTaKTa CO CMyTHUKaMM,
paboTy KOCMMUYECKMX annapaToB yAanocb CTabunusnposaTth.

CnyTHuk DX-1 BbINoOMHEH B (hopMe NpsiMOYrosibHOM npuamMbl pasmMepoM 40x40x30 cM, ero Macca — 27 kr. PacyeTHasi
NPOAC/IXUTENBHOCTb 3KcnnyaTaumm NC3 — 3 roga. PagmoTexHnyeckas cuctema cnyTHUKa yHKUMOHMPYET B AManasoHax Ya-
cTot 162,0125...162,0375 MIy (npuem curHanoB cuctembl AlS), 2269,5...2270,5 My (nepepayva NpUHATBIX AAHHbLIX Ha
3emnto), Ha YactoTax 434,975, 435,025 n 438,225 MI'y (gaHHble TeneMeTpun 1 paguomasik), 144,975...145,025 Mry (ko-
MaHAHas pagnonuHust). [aHHble nNepeaatoTcst Co CKOpocTbio 9,6 KbuT/c. KOoHCTpyupoBaHue un nporpamMmmpoBaHue UC3 DX1
nNpou3BOANSIOCH B TexHonapke «Ckonkoso». Cpok nponssoacTsa MC3 DX-1 coctasun 18 Mec, a OpMeHTMPOBOYHAs CTOUMOCTb
cnyTHuKa — 4...5 maH. gonn. CLUA.

[ns co3pgaHvsi Mose3HOM Harpysku CryTHUKOB CMCTEMbl KOMMaHusi «[aypvsi Aspocnieiic» npuobpena y KoMMaHuu
LuxSpace (aoyepHee npeanpusaTie komnaHnm OHB System) ABa KoMmnnekTa AlS-NMPUEMHMKOB, aHaNOrMYHbIX TeM, KOTOPbIMM
OCHallanCb CnyTHUKM VESSELSAT-1 u -2. Mpou3BOAUTENb 3MEKTPOHHBIX KOMMOHEHTOB MOME3HOM Harpysku — KOMMaHUs
Emtronix.

Ha3eMHbI# cerMeHT

Mpnem n obpaboTka TeNeMeTpmmn Co CNYTHNUKOB CUCTEMbI OCYLLECTBSNCA LLEHTPOM YrpaBieHns NoETOM, OpraHN30BaH-
HbIM «[laypuei Aspocneic» B TexHomnapke «CKOJIKOBO.

2.1.1.15. NpoekT cucrembl Aissat (Hopserus)

CucteMa Aissat npefiHasHaveHa ans cbopa M 06paboTKuM AaHHBIX aBTOMATUYECKOW MAEHTUMUKALMOHHONM cucTeMbl AIS
Lie/bIo KOHTPO/S M PerynMpoBaHus CyI0XOACTBA B UCKMIOUMUTENbHOW SKOHOMMYECKON 30He HopBerim u apyrux paioHax Mop-
CKMX U OKEAHWYECKMX aKBaTOPUI.



3aKasunMKaMu CUCTEMbI BbICTYNaOT HOPBEXCKMI kKocMmuecknit LeHTp (Norwegian Space Centre) U HOPBEXCKMWIA LIEHTP
060poHHbIX UccneaoBaHmii (Norwegian Defence Research Establishment). Monb3oBaTeny cUCTeMbl — MUHUCTEPCTBO O60POHBI
HopBerun, HopBexckasi 6eperosasi cnyxba v apyrve rocyaapcrBeHHble BeAOMCTBa M OpraHn3aumm.

OnepaTopoM cucTeMbl — 0bpa3oBaHHas B cocTtaBe SpaceNorway (noapasaenieHne HOpBEXCKOro KOCMMYECKOro LIeHTpa)
KoMnaHus StatSat. OCHOBHasi 3agayva KoMnaHum StatSat COCTOMT B ynpaBieHnn HauMOHaNbHbIMU ManbiMK CMyTHUKAMM.

= StatSat: www.statsat.no

KocMuueckuit cerMmeHT

B cucTteme ncnonb3oBanuch cnegytolme cnyTHukM (Tabn. 2.3).
Ta6bnuua 2.3

MapameTpbl 0pbUTHI
HanmeHoBaHune NC3 flata PakeTa-Hocutenb Homep BbICOTa B HaKIOHEHWe
3anycka NORAD 4
anoree/nepuree, kKM rpag.
AISSAT-1* 12.07.10 PSLV-CA 36797 624/607 98,2
AISSAT-2* 08.07.14 COO3-2.15/®PETAT 40075 631/624 98,4
NORSAT-1* 42826 609/590
NORSAT-2% 14.07.17 CO03-2.16/®PEFAT 42827 608/589 97,5
NORSAT-3 29.04.21 VEGA 48272 617/613 97,8

* - He ucnonb3yetca

CnyTHukn AISSAT-1 1 -2 pa3paboTaHbl Ha OCHOBE HaHOCMYTHUKOBOWM NnaTgopMbl 06Luero HasHaueHust nabopaTopuu
Space Flight Laboratory MHCTUTYTa a3pOKOCMMYECKUX UCCIefoBaHuiA yH1BepcuTeTa TopoHTo (University of Toronto Institute
for Aerospace Studies), uMetoT opMy kyba ¢ AfIMHOM rpaHn 20 CM M NOJHYHO Maccy 6 Kr Npyu Macce None3HON Harpy3ku OKomo
2 kr. BopToBas cucTeMa 3NeKTPONUTaHUS CNYTHUKOB COAEPXUT 36-3/1EMEHTHbIE NaHeNM CoNHeYHbIX 6aTapeli Ha NOBEPXHOCTM
kopnyca UC3 u aBa NUTUM-UOHHBIX aKKyMynisiTopa eMKoCTbio 5,3 A-u. OpueHTaums 1 ctabunmsaumst ClyTHUKOB Ha opbuTe
OCYLLECTBNSAETCA MO TPEM OCSM C MOMOLLbIO TPEX OPTOrOHANIbHO OPUEHTUPOBAHHBLIX MaXOBWKOB W TPEX 3/1EKTPOMarHUTOB.
TOYHOCTb HaBeeHWs U yaepXKaHUs OpueHTaunn COCTaBNsSeT HECKOSbKO rpadycoB.

PacueTHbI cpok skcnnyaTtaumm UC3 — 3 roaa. Mone3Has Harpyska pa3paboTaHa koMnaHuelt Kongsberg Seatex v npeg-
cTaBnsieT cobort SDR-NpUeMHUK. Pacxofbl Ha co3gaHne UC3 AISSAT-1 coctaBunm okoso 5 MaH. gonn. CLUA.

B coctaB obopyaoBaHus cnytHuka NORSAT-1 (puc. 2.1) BXoAsaT ABa NPUEMHMKA HOBOrO MOKosieHust ASR-x50 cOBMecCT-
HoW pa3paboTkn Kongsberg Seatex n ESA, pacCyMTaHHblE Ha YCTAHOBKY Ha Mafiopa3MepHbIX CMYTHUKAX C OFPaHUYEHMEM MO
macce 1,5 kr 1 MoLwHocT 6OPTOBOI CUCTEMBI SneKTponuTaHus 5 BT.
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Puc. 2.1. KoHcTpykTMBHas cxemMa MIC3 NORSAT-1

MpuemMHmk ASR-X50 cxox € NpueMHbIM 0bopyAoBaHMEM CMYTHUKOB cepum AISSAT n UC3 EXACTVIEW-9, Ho crnocobeH
06HapyxuBaTb 60sblUee YMCIO kopabriel B 30HaX C BbICOKOW MHTEHCMBHOCTBIO CyA0XOACTBA. OH KOMMJIEKTYeTCs ABYMS (MaK-
CVMManbHOe KOMMYecTBO — 4) OPTOrOHaNnbHO OPUEHTUPOBAHHbIMKM VHF-aHTeHHaMu, obecneuvBalowmMMn YeTbipexkaHanbHbIM
npueM AaHHbIX. Takoke Kak Ha cnyTHUke EXACTVIEW-9 3Tu aHTeHHbl 6yayT pa3ssopaymBaTbCs Ha opbuTte.



CnyTHuk NORSAT-2 (puc. 2.2) pa3paboTaH nabopaTtopueli Space Flight Laboratory MHCTUTYTa @3pOKOCMUYECKUX UCCre-
JIOBaHWIA YHMBepcuTeTa TOPOHTO No 3akasy LeHTpa Norwegian Space Centre.

Puc. 2.2. KoHcTpykTuHas cxema IC3 NORSAT-2

Macca cnyTHWKa coctaBnsieT 16,7 kr, pa3mepbl 20x30x44 cM. MOLHOCTb CONHeYHbIX 6aTapelt — 57 BT. CnyTHuKku NOR-
SAT-1 1 -2 oCHalleHbl MOHOMOSIbHOM AlS-aHTEHHOM, NPUEMHOW annapaTypoi curHanoB AlS, packnadblBaeMol Ha opbuTe
VDE-aHTEHHOMN TUMNa «BOMHOBOM KaHan» (pa3paboTka yHMBepcuTeTa Toronto, pa3mepbl — 80,0x97,5 cM) 1 aynnekcHon anna-
paTtypoin VDES (npviem B AvanasoHe yactot — 157,1875...157,3375 Ml'y, nepegava — 161,7875...161,9375 Mru). Macca pa-
anoannapaTtypel AIS — 1,3 kr, VDES — 1,5 kr. PazpaboTky pagnoannapaTtypbl Ha OCHOBE TEXHOIOrMWN MpOrpaMMHO-Onpeaens-
€MbIX PaANOCMCTEM OCYLLECTBMIIA KoMNaHust Kongsberg Seatex. CkopocTb nepeaaum AaHHbIX B MAEPHOW IMHUK S-AMana3oHa
yactot — 1 Méut/c.

Ha koHeu 2016 r. nnaHuposancs 3anyck MC3 AISSAT-3 ¢ ycoBepLUIEHCTBOBAaHHLIMW MPUEMHUKAMN CUrHANOB CUCTEMBI
AIS. 3anyck 6bl1 NepeHeceH Ha BTOpYH MonoBuHy 2017 T. U cOCTosiNCS B HOSIBpe, HO BCIEACTBUE HeluTaTHOM paboThbl PH
CNYTHUK 6biN yTepsiH.

Ha cnyTHnke NORSAT-3 Maccon 15 kr (puc. 2.3) ycTaHoB/eHbl AIS-MPUEMHUK M PaAMOSioKaTop A1 KOMMIEKCHOro
MOHWTOPWHIa CYAOXOACTBa B CEBEpPHbIX LMpoTax. CnyTHMK NORSAT-3 pa3pabotaH nabopaTtopuveit Space Flight Laboratory
MHCTUTYTa a3pPOKOCMUYECKUX UCCTIeA0BaHNUI YHUBEpCUTETa TOPOHTO Mo 3akasy LeHTpa Norwegian Space Centre ot 10 siHBapsi
2018 .
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Pa3mepbl kocMuyeckon nnatdopmbl — 20x30x40 cM, aHTeHHbI PJIC — 56x62 ¢cM. KpyroBoe BepOSITHOE OTKJIOHEHUE MPK
orpeaeneHnn MecTorosioXeHUs HaiBOAHOMO CPeACTBa C MOMOLLbIO paauosiokaTopa — 10 kM. leproanyHOCTb MOBTOPHOMO
HabnioaeHns 06bekToB — A0 12 Y, Ha wupoTax Bbiwe 70° — 3 4. CNyTHWK NaHNPOBANOCh BbIBECTU HA OPOUTY BbICOTON OKOMO
600 kM B 2020 r., HO 3anyck 6bi1 oTNoXeH Ha 2021 r. n OCyLLECTB/EH B anperne.

MepcnekTUBHbIE CNYTHUKKU. Ha ApyroM nepcrekTMBHOM CNyTHUKE cucteMbl — NORSAT-4 — BMeCTO paaumoniokaTopa BMe-
cte ¢ AIS-NPUEMHUKOM MNaHMPOBasioCb UCMOMb30BaTh OMTO3/MEKTPOHHYIO CUCTEMY KOMMnaHuu Safran Reosc (podvepHss y
Safran Electronics & Defense). 3anyck IC3 NORSAT-4 6611 Bo3moxeH nocne 2020 r.

HaszeMHbI cerMeHT

[na ynpaBneHus cnyTHUKaMW 1 NpueMa AaHHbIX MUCMonb3oBanach Has3eMHasa CTaHumsa komraHun Kongsberg Satellite
Services B Svalbard. C 2013 r. ynpaBneHue CryTHYKaMun CUCTEMbI OCYLLECTBISIETCS CNEeLManibHO CO3AaHHOM AJist 3TOro Komna-
Huel StatSat. MpuHsATbIE AaHHbIE TPAHCIMPYIOTCS B LIEHTP YNpaBieHUs NMosIETOM, PacrnosiIoXKeHHbIV B KXXHOW YacTn Hopserum
B HopBeXCKOM LieHTpe 060pOHHbIX UccriefoBaHnii. OCHOBHas CTaHUMs NpUeMa AaHHbIX O HaBOAHOW 06CTaHOBKE HaxoAWTCs
B LUeHTpe AlS B Vardg (Vessel Traffic Service Centre), ocHaleHHoM B 2015 r. aHTEHHOM cucTeMol S-AManasoHa YacToT aua-
MeTpoM 3,7 M (AMaMeTp paavorpo3payHoro MokpbiTust 4,5 M) M NpUEMHbIM 060pPyAOBaHWEM, pa3paboTaHHbIM KaHAZLCKOW
nabopaTopueit Space Flight Laboratory.

2.1.1.16. NpoekT cucrembl AAUSat ([laHun)

Cuctema npegHasHayeHa Ans oTpaboTku TexHoMormi cbopa AaHHbIX aBTOMaTUYECKOW MAEHTU(MOUKALMOHHON CUCTEMBI
AIS c nomoLpbto Manopa3smepHbix MC3 knacca «kybcat». Co3gaHMeM CNyTHUKOB CUCTEMbI 3aHUMAIOTCS CTYAEHTbI U COTPYAHWUKM
nabopaTtopuu CNyTHUKOBbLIX cMcTeM onbboprckoro yHusepcuteTa (Aalborg University), daHus.

=2 AAU-Satlab: www.space.aau.dk

KocMuueckuii cerMeHT

B cucteme ncnonb3osanuce cnegytowme UC3 (Tabn. 2.4).
Tabnuua 2.4

MapameTpbl Op6UTHI
HaumeHosaHue UC3 Aara PakeTa-HocuTeNb Homep BbICOTa B HaK/IOHeHWe
3anycka NORAD 4
anoree/nepvree, KM rpaa.
AAUSATCUBESAT 2* 28.04.08 PSLV-CA 32788 596/575 97,5
AAUSAT-3* 25.02.13 PSLV-CA 39087 787/770 98,4
AAUSAT-5* 19.08.15 - 40948 cowen ¢ opbutsbl 15.03.16
AAUSAT-4* 25.04.16  COKO3/PPErAT-M 41460 622/433 98,1

* - He UCMNOoNb3yeTcs

Bcero Ha opbuTbl 66110 BbiBeAeHO veTbipe MC3, OCHaLLEHHbIX 3KCNepUMeHTaIbHbIMU KOMMeKTaMn NPUEMHNKOB CUrHa-
nos AlS.

NC3 AAUSAT CUBESAT-2 npogo/mkaeT nepegadvy Tenemerpum Ha yacrote 437,426 MIu.

NC3 AAUSAT-3 npekpatun yHKUMOHNpOBaHWe B ceHTs6pe 2014 r.

NC3 AAUSAT-5, poctaBneHHblli B aBrycte 2015 r. Ha MKC 1 BbiBeAEHHBIN Ha opbuTy B okTsibpe 2015 r., npekpatmn
CyLLleCTBOBaHue.

NC3 AAUSAT-4 n AAUSAT-5 BbinosiHeHbl B copM-akTope «1U» 1 umetoT Maccy 1 kr. Ha UC3 ycTaHoBfeH ycosep-
LUEHCTBOBAHHbIN Mo cpaBHeHUto ¢ MC3 AAUSAT-3 pagvonpueMHUK CMrHanoB AlS, paboTatowmii No NpUHLUKMMIY NPOrpaMMHoO-
onpegensiemMbix paguocucteM (SDR). PacyeTHbIM Cpok cyliecTBoBaHus MIC3 Ha opbuTe — okono 6 Mec. MNepeaaya AaHHbIX C
MNC3 ocyuiectBnsieTca Ha YacToTe paavoMaska (437,425 MI'L) B nakeTHOM peXXuMe co ckopocTsiMu 2,4; 9,6 1 19,2 kbuTt/c.

2.1.1.17. NMpoekT cucrtemsbl Skywalker (Kutait)

MHorodyHKUMoHanbHas cuctema Skywalker npegHasHayeHa aAns NpefocTaBneHns yeiyr cbopa u peTpaHCcisaumMm HU3KOo-
CKOPOCTHbIX AAHHbIX, BKIOYast AaHHbIE aBTOMATUYECKOW MAEHTUMMKALMOHHOW C1CTEMbI AlS, CUCTEMBbI aBTOMATUYECKOrO 3a-
BMCUMOrO HabnoaeHust B pexume pagmosellanns (ADS-B), 10T (Internet of Things)-cuctem 1 Apyrux, a Takxe ycriyrm Koc-
MWYECKON CbeMKWU B FMMEepCrneKTpasbHOM pexuMe WM OTAenbHbIX yyacTkax WK cnekTtpa, Hampumep, CpefHeBOSTHOBOM U
[A/IMHHOBOJTHOBOM.

Pa3paboTky cuctembl ¢ 2007 r. ocywecTenseT komnaHna Head Aerospace (China Head Aerospace Technology Ltd.).



LLITab-kBapTUpa KOMMaHWK pacrnosnoxeHa B MNeknHe, JoUYepHUe KoMMaHuu — B HuaepnaHaax, ®paHumm, Utanuu, Lsei-
Lapum n FOHKOHre.

= Head Aerospace: www.head-aerospace.com

B cucreme Skywalker nnaHnpoBanocb UCMosib30BaTh 48 CMYyTHUKOB, M3 HUX 12 — Ha COMTHEYHO-CUHXPOHHbIX opbuTax, a
36 — Ha opbuTax BbICOTOM 0KOMo 700 KM C HaKNOHeHWeM 50° B LecTH opbuTasnbHbIX NIOCKOCTAX. B 3aBUCMMOCTY OT yCTaHaB-
NBAEMOWA NOSIE3HOM Harpy3ku 6yayT UCNONb30BATLCS CMYTHUKM pasHbIX kiaccoB Maccou 15...150 kr.

KocMuueckuit cerMmeHT

B cucreme Skywalker ucnonb3ytoTcs cneaytowme cnyTHuku (Tabn. 2.5).
Ta6bnuua 2.5

[at MapameTpbl 0pbuUTHI
HavmeHosaHue NC3 3ani/c?<a PakeTta-HocuTenb Homep NORAD BbICOTa B HaK/IOHeHWe,

anoree/nepuree, kKM rpag.

HEAD-1* 14.11.17  LONG MARCH-4C 43011 818/803 98,8

HEAD-2A 44838 504/489

HEAD-28B 07.12.19 KUAIZHOU-1A 244839 500/493 97,5

HEAD-4 31.05.20  LONG MARCH-2D 45624 500/481 97,4

HEAD-5 17.06.20 LONG MARCH-2D 45796 499/481 97,4

HEAD-2E - 530/510

HEAD-2F 14.10.21  LONG MARCH-2D ) 530/510 97,5

* - He ucnonb3yeTcs

CnyTHuku cepum HEAD (unu HEDE) co3gaeT koMnaHusa SAST (Shanghai Academy of Spaceflight Technology).
MepBbilt cnyTHUK HEAD-1 (puc. 2.4) siBnsieTcs NpoToTUNOM byaywmx annapatoB. Macca UC3 — 45 kr, pa3Mepsl kopryca
— 88%x41x44 cm.

Puc. 2.4. KoHcTpykTneHas cxema MC3 HEAD-1

Cucrema anektponutanmsa UC3 paccuutaHa Ha obecneveHne cymMapHOro sHepronotpebneHuns 6optoeoro obopyanosa-
HUst 10 82 BT 1 copepXxuUT pa3BepTbiBaeMble Ha OpbuTe ABYXCEKLIMOHHbBIE MAHENN CoMHeYHbIX 6aTapel nnowaabto 0,96 M?, a
TaKKe akKyMynsaTop eMKocTbio 20 A-u. OpueHTaumst u ctabunusaumsa VIC3 Ha opbuTte ocylecTBsieTcs No TpeM ocsM. Pacyet-
HbI CPOK (DYHKLIMOHMPOBaHWS CNyTHMKa — 2...3 roaa.

MNC3 HEAD-1 obopyaoBaH annapaTypoii NpueMa AaHHbIX AlS UYEeTBEpPTOro MOKOSeHMs, obecneymBatolen npuem ao
2 MJIH. KOPOTKUX COOBLLEHUI U OTCNeXUBaHWe A0 60 ThiC. CyZlOB B TeYEeHUe CyTOK. [ponyckHasi CnocobHOCTb paavosiMHUM
nepeaayun AaHHbIx — 2 Méut/c.

3anyck MC3 HEAD-2A v -2B 6bin npoBeaeH B aekabpe 2019 r., cnytHuka HEAD-4 — B mae 2020 r., cnyTHuka HEAD-5 —
B utoHe 2020 r.

3anyck NC3 HEAD-2E u -2F 6bin nposeaeH B okTs6pe 2021 r.

3anyck MC3 HEAD-3 HaMeueH B 2020-X IT.

3aBepLunTb pa3BepTbiBaHMe cucteMbl Skywalker n MpUCTynUTb K ee aKCnlyaTauum B NOIHOM obbeMe NiaHMpoBasnoch B
2022 r.



2.1.1.18. MpoekT cucteMsl LatinSat koMnaHwuii Latin Trade Satel-
lite n Aprize Satellite (AprenTuHa m CLLA)

CucteMa npefHasHaueHa Ans opraHvsaumm cbopa AaHHbIX OT KOHTPOSIbHO-M3MEepPUTESIbHOW annapaTypbl, pa3nuyHbIX
[aTUMKOB U YCTPOUCTB CUrHanM3aUmm, YCTaHOBNEHHbIX HA CTALMOHAPHBIX U NOABMXKHbBIX 0GbEKTaX.

Cucrtema nepeflayn faHHblX LatinSat npegHasHadeHa Ans NpefoCcTaBfeHns YCyr nepefayv AaHHbIX Ha TeppuTopun
ApreHTuHbl. COOTBETCTBYIOWEE pa3pelueHne 66110 BblaHO koMnaHum SpaceQuest/Aprize Satellite Argentina HaUMOHaNbHbIM
KOMWUTETOM MO paamocssian ApreHTuHbl (Comision Nacional de Communicaciones de Argentina) B 2001 .

OnepaTopom cuctemsl LatinSat 6bina koMnanus Latin Trade Satellite, 06pa3oBaHHas B 1993 r.

= Latin Trade Satellite: www.latintradesatellite.com

MepBOHaYanbHLIA MPOEKT CUCTEMBI, MHULMMPOBAHHbLIN B Havane 1990-x rr., npeaycMaTpuBal pas3BepTbiBaHUE B Teve-
Hue 10 neT cucTeMbl M3 64 HU3KOOPOUTANbHBIX CMYTHUKOB. [1nsl ero peanusaumm 6bim nosyyeHsl paspelieHms MCD Ha paboTty
pasanoNMHUA cucTeMbl B UHF-AnanasoHe 4acTorT.

B cepeavHe 1990-x ronos NpoekT npu yYacTum komnaHum Aprize Satellite TpaHcdopmupoBancs B co3gaHue KoMnaHuen
SpaceQuest 3kcnepMMeHTabHOM CUCTEMbI HAa OCHOBE MUKPOCMYTHUKOB HU3KOCKOPOCTHOWM Nnepeaayn AaHHbIX.

[JanbHelwee pa3BuTHe NPOEKT NOMyYMn B CUCTeMe koMnaHum exactEarth (KaHapa).

KocMuueckuii cerMeHT

B cucreme LatinSat ncnonb3oBanuck cnegytowme cnyTHUkK (Tabn. 2.6).
Ta6bnuua 2.6

[Hata PakeTa-Ho- Homep MapameTpe! OpouTe!
HanmeriosaHue UC3 3anycka cuTenb NORAD BbicoTa B HaKJIOHEHME,
anoree/nepuree, kKM rpag.
LATINSAT-A* 27612 678/597
LATINSAT-B* 20.12.02 AHENP 27606 715/605 64,6
LATINSAT-C (APRIZESAT-1)* 28372 766/701 98,5
LATINSAT-D (APRIZESAT-2)* 29.06.04 AHENP 28366 852/700 98.2

* - He ucnonb3yeTcs

Macca UC3 coctaBnsieT 12 kr, pa3Mepbl — 25x25x25 ¢M. PacyeTHbln cpok dyHkumoHnpoBaHus C3 coctasnsieT 5 net.

B cocTaB None3HoN Harpysku TUna 3MeKTPOHHOM NoYThl (store-dump payload) UC3 BxoauT YeTbipe NpUMemMHUKa, pabo-
Talowme Ha (PUKCMPOBAHHONM YacToTe, OAMH NpUEMONepeaaTUNK KOMaH ynpaBneHust U TeneMeTpum (NpueM AaHHbIX Ocy-
wecTBnseTcs B AuanasoHe yactot 399,9...400,05 MIu) n aBa nepepatymka, pabotarowme Ha UKCMPOBaHHbIX YacTOTax.
MNepepaTunkn CUCTEMbI peTpaHCNAUNM AaHHbIX BYHKUMOHMPYIOT B Avana3oHe JacTtoT 400,5...400,65 MI'y 1 UMeroT BbIXOAHYHO
MOLUHOCTb 7 BT npu paboTe yepe3 BceHanpaBfieHHYI0 aHTeHHY (MTOroBasi MOTHOCTb SHEPrUM U3y4YeHns € BbicoTbl 800 KM
Ha noBepxHoCTb 3emnu — 127,8 BT/M2/4 kU). [1Ba NepBbIX 3KCNyaTaLUMOHHbIX BapuaHTa UC3 LATINSAT-1A n LATINSAT-1B
6blnK pa3paboTaHbl KoMmnaHuel SpaceQuest. OuepeaHble aBa cryTHUKA LATINSAT-1C u LATINSAT-1D BriocneacTsmu rnosy-
ynnu Takxe HanmeHoBaHus VIC3 APRIZESAT-1 u -2.

HazeMHbIN cerMeHT

B cocTaBe Ha3eMHOro cerMeHTa WCMONb3YKTCS PErvoHasibHble aBTOHOMHO (DYHKLMOHMPYIOWME Y3MOBble CTaHLUMM
(Regional Satellite Nodes), obecneunBatoime NpueM AaHHbIX CO CMYTHUKOB. MpUHSATLIE AaHHbIE NepeaatoTcs B LUEHTp obpa-
60TkM (Data Center) no ceT MHTEPHET, a 3aTEM — HEMOCPEACTBEHHO NoTpedbuTento. ObLuee ynpaBieHMe CUCTEMOMN OCyLLECTB-
nseTcs u3 eguHoro ueHtpa ynpasnenus (Network Operations Center).

AGOHEHTCKNEe TepMUHanbI

MepBbIi TEpMUHAN cucTeMbl LatinSat 6bin co3aaH B 1996 r. AGOHEHTCKME TEepMUHAsbI MIaHUPOBANOCh BbIMyCKaTb B
CTauMoHapHOM M MOBubHOM BapuaHTax. [ns 6yaywmx aboHeHTOB Takxe pa3pabaTtbiBanocb ManorabaputHoe Hegoporoe
TepMuHanbHoe obopyaoBaHue (annapaTypa Tvna «tag»), obnagatollee ManbiM aHepronoTpebneHnem n cnocobHoe paboTtaTb
B CaMbIX CYPOBbIX KIMMaTUYECKUX YCTOBUSIX.



2.1.1.19. NMpoekT cucrembl Xingyun (KuTtai)

Cucrtema Xingyun npeaHasHaveHa AJisl PETPAHCASALMM HUBKOCKOPOCTHBIX AaHHbIX CUCTEM MEXMALUMHHOTO 06MeHa U cu-

cTeM loT. Pa3paboTKy CUCTEMbI BEZIET KUTalCKasi rocyaapCcTBeHHast kopriopauust CASI (China Aerospace Science and Industry
corporation, 9-5 akagemus).

B coctaB cuctembl BovayT 100...156 mManopasmepHbix MC3. CnyTHUKM NnaHUpyeTCs pa3MellaTb Ha opbuTax BbICOTOM
okono 1000 kM. Pa3BepTbiBaHNE 1 BBOA CUCTEMBI B 3KCMNJIyaTauUMio OXMAAIOTCS He paHee 2025 r.
OnepaTopoM cuctembl byaeT komnaHms Xingyun Satellite Co.

KocMuueckuii cerMeHT

B cucteme Xingyun ncnonb3ytoTcs cneayowme cnyTHUku (tabn. 2.7).
Tabnuua 2.7

flata PaKeTa-HOH- MapameTpbl 0p6uTHI
HaumeHoBanve NC3 3anycka Tens Homep NORAD BblCOTa B HaK/IOHeHWe,
anoree/nepuvree, KM rpag.
XY S-1 (XINGYUN SHIYAN-1)* 09.01.17 KUAIZHOU-1A 41913 537/522 97,3
XINGYUN-2-1 45602 578/562
XINGYUN-2-2 12.05.20 KUAIZHOU-1A 45603 578/561 97,6

* - He ucnonb3yetca

kcnepuMeHTanbHbIi cnyTHUK XINGYUN SHIYAN-1 BbinonHeH B copM-takTope «kybcaTt» pasmepom 2U. Macca UC3 -
2,8 kr. C3 pa3paboTtaH COTpyAHWKaMu CeBepo-3anagHoro nonurtexHuyeckoro yHusepcuteta (Northwestern Polytechnical
University) n obopynosaH npoToT1NOM NpueMonepesatoLlero obopyaosaHus L-gnanasoHa vyactoT. CNyTHUK nNpeaHasHavancs
AN AEMOHCTPaLMK TEXHONOMUIA CBA3M B L-AnanasoHe YacToT cucteM Xingyun u Hongyun.

B 2018 r. nnaHuposancs 3anyck ewe asyx C3 cuctembl (XINGYUN-2-1 1 -2-2), ogHako oH 6bin oTnoxeH o 2020 r. 1

ocylecTeneH B Mae. Oba cryTHMKa (puc. 2.5) ocHalleHbl NpueMonepeaatolmM 06opyaoBaHneM L-ananasoHa 4acToT 1 060-
pYZIOBaHMEM OMNTUUYECKOW MEXCIYTHUKOBOW CBSI3M.

Puc. 2.5. KoHcTpykTuBHas cxema UC3 cepumn XINGYUN-2

B sHBape 2020 r. npeanonaranocb, YTo B cOCTaB cucTeMbl BorayT 80 UC3.

2.1.1.20. NMpoekT cucrtembl Panda Star (Kutai)

Cucrema Panda Star npegHasHadeHa Ans peTpaHCASUMM HU3KOCKOPOCTHBIX AAHHbIX CUCTEM MEXMALUMHHOMO obMeHa m
cucteM loT. CucteMy npeanonaraeTcs UCNob30BaTh AN Nepeiayn AaHHbIX OT pasfIMyHbIX TUMOB AaTYMKOB, BKJIHOHAs HOCK-
Mble YCTPOWCTBA, OTC/IEXMBAIOLLME COCTOSIHME OPraHn3Ma 1 MECTOMOJIOXKEHNE YENIOBEKA U XKMBOTHBIX (B YaCTHOCTM, NaHA).

Pa3paboTkoi cucTeMbl 3aHMMaeTcs komnanus Jiutian MSI Technology Development npu duHaHCOBOV NoaaepxKe cu-
aHbCKOMO MHCTUTYTa OMTUKU U TOYHON MEXaHWKWN aKaileMUm Hayk.

B coctaee cucTeMbl nnaHupyeTcs ncnonb3osaTb 72 VIC3 Tuna «kybcat».



KocMuueckuit cerMmeHT

B cvcTeMe mcnonb3oBanvch creayowme cnyTHuku (Tabn. 2.8).

Tabnuua 2.8

MNapameTpbl opbuThI
HanmeHosaHue UC3 3£|?/Tc?<a PakeTa-Hocutenb Homep NORAD BbICOTa B HaK/IOHEHME,
anoree/nepuvree, kKM rpaa.
LADYBIRD-1 (PIAO CHONG-1)* 43843 546/523
LADYBIRD-2 (PIAO CHONG-2)* 43838 552/528
LADYBIRD-3 (PIAO CHONG-3)* 43840 548/525
LADYBIRD-4 (PIAO CHONG-4)* 07.12.18 LONG MARCH-2D 43841 548/525 97,5
LADYBIRD-5 (PIAO CHONG-5)* 43839 552/528
LADYBIRD-6 (PIAO CHONG-6)* 43844 538/527
LADYBIRD-7 (PIAO CHONG-7)* 43842 541/528

* - He UCNOoNb3yeTcs

BbiBeaeHHble Ha opbuTy cnyTHUKM PIAO CHONG («60bsi KOPOBKa») OTHOCATCS K MEpBOMY MOKOJSIEHMIO anmnapaToB Cu-
crembl. OanH UC3 nmeet maccy 100 kr, Tpu UC3 (-2, ..., -4) BbinonHeHbl B popM-dakTope 6U n Tpu (-5, ..., -7) — B popM-
bakTope 3U. MakcumanbHoe 3HepronoTpebneHne UC3 pasmepoM 6U — 65 BT. B 60pTOBOI cUCTEME SNEKTPONUTAHUS NpUMe-
HEeHbl rMbKMe NaHenn conHeyHbIx 6aTapei. CnyTHUKKM obopyaytoTcs GAP ans obecrneyeHnsi BOSMOXXHOCTH c6opa AaHHbIX OT
20 TbIC. HA3eMHbIX AAaTUYMKOB B TeyeHune vaca. lNepefaya AaHHbIX OT KaXKAoro CryTHMKa ocywecTsnsiercs B UHF-gnanasoHe
yactot (400,17 Ml'u).

B 2019 r. nnaHupoBancs 3anyck eLle Yetbipex C3, ogHako cBeaeHMiA 0 NOAroTOBKE 3anycka HeT.

3aBepwmnTb pa3BepTbiBaHME CUCTEMbI B NOSTHOM o6beMe HaMevanocb B 2022 r.

2.1.1.21. NpoekT cucrembl komnaHun Helios Wire (Kanapa)

Cucrema npefHasHayveHa Ans peTpaHCNAaUMY AaHHbIX CUCTEM MeXMaluMHHOro obMeHa n cuctem loT. CucteMy pa3paba-
TbIBAaET KOMMNaHusi-ctapTan Helios Wire. LLITab-kBapTupa koMnaHum HaxoauTcs B Vancouver (KaHaga).

= Helios Wire: helioswire.com

B aBrycre 2017 r. B paMKax «MOCEBHOro» payHaa uHaHCMPOBaHMSA B NPOEKT 6b1110 MHBECTUPOBaHO 4 MAH. aonn. CLUA.
KoMnaHus 3asBnsana, 4To UMeeT rapaHTum NoTeHumanbHbIX MHBECTOPOB Ha NpefoCTaBeHne CpeacTs B pasmepe A0 35 MiH.
ponn. CLUA.

KocMunueckunii cermeHT

B cucteme komnaHum Helios Wire ncnonb3oBancs oauH CnyTHUK (Tabn. 2.9).

Tabnuua 2.9

[lata PaKETa-HOCH- MapameTpbl Op6UTHI
HaumeHoBaHue UC3 3anycka Tenb Homep NORAD BbICOTa B HaK/IOHEHME,
anoree/nepuree, kKM rpag.
(SIRIOPQTFl’-i:'I!SEIE\JRID-ER-Z)* 03.12.18 FALCON-9 v1.2 43759 596/577 97,6

* - He UCMNONb3yeTcs

B cucteme nnaHvpyeTcsa ncnonb3osaTh 40 30 HU3KOOPOGUTaNbHBIX CMYTHUKOB.

3anyck nepeoro ageMoHcTpaumoHHoro NC3 HELIOS WIRE BIU (LANDMAPPER-BC 4, CORVUS-BC, SIRION PATHFINDER,
«Ky6caT» pa3mepoM 6U) B Hosibpe 2017 r. 6bin aBapUiAHbIM.

BTOpOW AEMOHCTPALUMOHHBIN cryTHUK PATHFINDER-2 (HELIOS, SIRION, «kybcaT» pasmepoM 16U) 6bin 3anylueH B ae-
kabpe 2018 r.

B 2019 r. nnaHMpoBanocbk HayaTb 3anycKu NepBbiX KOMMEPYECKUX CMYTHUKOB cucTeMbl. PaspaboTky MC3 BegeT koMna-
Hus Astro Digital. CnyTHMKM OTHOCSATCS K Knaccy «KybcaT» 1 BbinosnHeHbl B popM-dakTtope 16U. Ux Macca coctasuT 20...25
Kkr. Nepeaayva AaHHbIX OT Ha3eMHbIX AaTYMKOB ByaeT OCyLEeCTBAATLCSA B S-Anana3oHe 4acToT. MNeprmoanyHocTb cbopa AaHHbIX
cuctemoit n3 asyx MIC3 MOXET COCTaBUTb 7 Y.

Bcero n3rotasnunsaetca 28 UC3 cepumn HELIOS (SIRION).

Mepeble aBa NC3 HELIOS-2 (SIRION) u HELIOS-3 (SIRION) Hame4yanocb BbiBeCTU Ha opbuty go mapta 2021 r., HO
3anyck 6bin nepeHeceH Ha 2022 T.

3anyck UC3 HELIOS-4 (SIRION), ..., HELIOS-16 (SIRION) HameuyeH Ha 2022 r.



3anyck UC3 HELIOS-17 (SIRION), ..., HELIOS-30 (SIRION) HameueH Ha 2023 T.
KomnaHus Helios Wire ocyLLecTBAsieT caMoCTOATENbHYO pa3paboTKy TEPMUHAMOB ANs1 UCMOJIb30BaHMs B CUCTEME.

2.1.1.22. NMpoekT cucrteMbl kKOMNnaHuu Fleet Space Technologies
(ABcTpanus)

CucrteMa npegHasHadeHa Ansl peTpaHCsauUMK AaHHbIX cucteM loT. CucteMy paspabaTbiBaeT koMnaHus-ctaptan Fleet
Space Technologies. LLITab-kBapTnpa KoMnaHum HaxoanTcs B Adelaide (ABcTpanus).

= Fleet Space Technologies: www.fleet.space

B 2017 r. B NpoeKT 66110 MHBECTMPOBaHO 5 MaH. gonn. CLUA, HeobxoauMbIx Ans Hadyana pabor.

Cucrema nepeoHaYvanbHO AoMkKHa bbina coctosiTb M3 okono 100 UC3, Ha co3aaHne koTopbix noTpebyetca 150...200 MAH.
ponn. CLUA. CnyTHMKM NnaHWpoBanocb pasmellatb B 20 opbutanbHbIx nnockocTax no 5 UC3 B kaxaoi. MNo3xe B coctaBe
cucTeMbl Npenosnaranock ncnonb3osaTb 140 UC3. 3aBeplunTb pa3BepTbiBaHWe CUCTEMbI Npeanonaranoch K 2022 r.

KocMuueckuit cerMmeHT

B cucreme komnaHum Fleet Space Technologies ncnonb3ytoTcsa cneaytowme cnyTHuku (Tabn. 2.10).
Ta6bnuua 2.10

MapameTpbl 0pbUTHI
HaunmeHoBaHue UC3 Aara PakeTa-Hocutenb Homep BbICOTa B HaK/IOHEHMe
3anycka NORAD 4
anoree/nepuree, kKM rpag.
PROXIMA-1 43694 513/485
PROXIMA-2 11.11.18 ELECTRON 43696 513/485 8
CENTAURI-2 29.11.18 PSLV-CA 43722 480/459 97,4
CENTAURI-1 03.12.18 FALCON-9 v1.2 43809 595/576 97,6
CENTAURI-3 (TYVAK-0210) 22.03.21 ELECTRON PHOTON-LEO 47966 558/552 45
CENTAURI-4 (TYVAK-0211) 30.06.21 FALCON-9 v1.2 48898 539/523 97,5

[1eMOHCTpaUMOHHbIE CMYTHUKU CUCTEMbI U3rOTOBIEHBI B KOHMUrypauumn 3U, ocTasbHble annapaTtbl — B KOHGUrypaumm
12U, 4TO MO3BOMMT, MO OLEHKaM pa3paboTuMKOB, YBEIMUMTb CPOK MUX MCMOAb30BaHWs A0 15 neT. CNyTHUKM nnaHupyeTcs
BbIBOAWUTb Ha OpbUTbI BbICOTOMN 580 KM.

B 2018 rogy ocyliecTsneHbl 3anycku AByx akcrnepumeHTanbHbiX (PROXIMA-1 1 -2) u aByx nNpeAHa3HaYeHHbIX /1S KOM-
Mepyeckoro ncnonb3osanus (CENTAURI-1 n -2) UC3.

Pa3paboTKy 3anyLlueHHbIX CMYTHUMKOB OcyllecTBuna komnaHust Pumpkin Space Systems. MNpuemonepeaatowme noacu-
cTeMbl C3 nocTpoeHbl Ha NpUHLMMIAX NporpaMMHoO-onpeaensemMblx pagmocuctem SDR.

B 2019 r. 6611 Bo3MOXeH 3anyck 6...10 VIC3 cepun CENTAURI, ogHaKO 3TOro He NpoM30LLIO.

C 2019 r. co3gaHu1e CNyTHUMKOB CUCTEMbI Maccoi MeHee 10 Kr ocylecTBnsieTcs komnaHuen Tyvak Nano-Satellite Systems,
Inc. (Irvine, wtat KanudgopHus, CLLA).

B 2020 r. 3anyck nsToro cnytHMka CENTAURI-3 (puc. 2.6) Ha opbuTy BbicoToi 550 kKM nnaHupoBasncs ¢ noMollbto PH
ELECTRON PHOTON-LEO Ha MapT 2021 r., 4TO 1 6bI710 peann3oBaHo.

Puc. 2.6. KoHcTpykTusHas cxema MIC3 CENTAURI-3



3anyck wectoro cnytHuka CENTAURI-4 nnaHuposancs ¢ nomouwbto PH FALCON-9 v1.2 Ha uioHb 2021 1., 4TO 1 6bIN0
peanu3oBaHo.

A6oHeHTCkne TE€PMUHAJbI

KoMnaHusi NnaHMpyeT 3aHMMaTbCs pa3paboTKon COBCTBEHHBIX HAa3eMHbIX TEPMUHANbHBIX YCTPONCTB C UCMOMb30BaHNEM
TexHonornm LPWAN (npoTokon nepegayn AaHHbIX — LORaAWAN). OxXnaaeTcs, 4To CTOMMOCTb YCyr nepeaayn AaHHbIX byaet
coctaBnaTb 2 gonn. CLUA B roa ans oaHoro loT-aatymka.

2.1.1.23. NpoekT cucrembl komnauuun Hiber Global (Hnaepnanpabi)

Cncrema npeaHasHadeHa ans obecneveHms CMCTEM MeXMALUMHHOrO obMeHa AaHHBIMKM U Nepefayn HU3KOCKOPOCTHbIX
JaHHbIX OT HAa3eMHbIX CETEN AaTUYMNKOB.

Cuctema cospaeTcst komnaHuein Hiber Global (npexxHee Ha3BaHue — Magnitude Space). o 3asiBneHusIM npeacTaBuUTenei
KOMMaHuK, 3aK/toUeHo okono 50 npeaBapuTesibHbIX COMMAWEHNI C NOTEHUMANbHBIMU KMEHTAMU O NPeAOCTABNEHUN YCyT
nepegayun aaHHbIx. Kommepueckoe ncnosnb3oBaHne CUCTEMbI MIaHMPOBANoCh Havate B 2019 1.

= Hiber Global: www.hiber.global

B coctaBe cucTeMbl npeanonaraeTcs Ucnonb3osaTb He MeHee 48 UC3. CnyTHWKM NAAHMPYETCS BbIBOAWUTL Ha opbuTy
BbicoTON 600 KM.

CucteMy HamMeuanocb pa3BepHyTb B MOHOM 06beMe k 2023 r. Bo3MOXHO yBenmuyeHne nnaHnpyeMoit YMCIeHHOCTM op-
6uTansHol rpynnupoBku Ao 60 unu 80 UC3 B 3aBUCMMOCTU OT Crpoca Ha YCyru CUCTEMBI.

KocMuueckuit cerMmeHT

B cucteme ncnonb3oBanuck cnegyrowme cnyTHuky (Tabn. 2.11).
Ta6bnuua 2.11

MapameTpbl OpbUTHI
HanmeHoBaHue UC3 flata PakeTta-HocuTenb Homep
3anycka NORAD BbICOTa B HaKJIOHeHVe,

anoree/nepuree, kKM rpaa.
HIBER-1* 29.11.18 PSLV-C 43744 477/457 97,4
HIBER-2* 03.12.18 FALCON-9 v1.2 43774 594/577 97,7
HIBER-4 24.01.21 FALCON-9 v1.2 47541 538/524 97,5
HIBER-3 22.03.21 COKO3-2-1A/OPEIAT 47942 568/537 97,5

* - He ucnonb3yetca

B 2018 r. ocyLlecTBNEH 3amycK NePBbIX ABYX CMYTHUKOB CUCTEMbI. CYTHUKU NPeACTaBNsoT cobol «KybcaTbl» B hopM-
dakTope 6U. [Ina obMeHa AaHHBIMU MeXAy CMYTHUKaMy CUCTEMbl M HAa3eMHbIMU CPeACTBaMM UCMOJb3YKOTCS AMANa30Hbl Ya-
croT 399,90...400,05/400,15...401,00 MI'y (paavonvHUM «CNyTHUK-3eMNs»/«3eMNs-CNyTHUK»). Nepeaaya AaHHbIX Ha ciyT-
HUK MPOUCXOAMT B NMAKETHOM pexmme. [nnHa nakeTa coobuieHust coctaBnseT 1440 6ut, us Hux 250 6uT — cnyxebHas uH-
dopmaumsi, 1152 6ut (144 6aiiT) — nonesHast MHbopMaLmMs OT AAaTUMKOB.

Co3aaBanncb CNyTHUKW BTOPOro MOKOJSIEHNMS.

3anyck cnyTHuka HIBER-4 BTOpOro nokosnieHns niaHnpoBascs Ha sHBapb 2021 r., 4To v 6b1510 peann3oBaHo.

3anyck cnyTHuka HIBER-3 BTOporo nokosnenuns nnaHnposancs Ha 2020 r., 6611 oTrioxeH Ha mapT 2021 r., 4To 1 6bino
peanu3oBaHo.

Ha3eMHbI cerMeHT

B Ha3eMHOM cerMeHTe CUCTEMbl KOMMaHWs MPUMEHSIET TEXHOMOMMI0 SHEProdddEKTUBHBLIX CeTel nepeaayn AaHHbIX
LPGAN (Low Power Global Area Network). B kayecTBe W03 CETEN AATUYMKOB MpeasiaratloTcsi KOMMaKTHbIE MOAEMbI COBCTBEH-
Hol pa3paboTku — Hiber LPGAN. Pa3mepbl neyaTHoOM nnatbl MogeMa — 4,7x3,6 cM. MoaeM coaepXuT GPS-NpUEMHUK, UHTEp-
evicbl Ans NOAKNIOYEHUS BHELWHMX aHTeHH. CpesiHee sHepronoTpebneHue B CrisilieM pexume — 5 MKA, B peXxuMe y3na csi3u
— 20 MA, B pexume nepepaun — 1250 mMA.

HazemHas cnyTHUKoBast cTaHums cuctembl Haxoautes B Delft (Hugepnanabr). CraHuns obopyaosaHa aHTeHHaMu S- (4,5
M Mpou3BOACTBa KoMMNaHun Cobham), VHF- 1 UHF-anana3oHoB YacToT. Takke CYLEeCTBYIOT MaHbl NCNONb30BaHUS CTaHLUK
KkoMnaHun KSAT B Svalbard (Hopserus).



2.1.1.24. NpoekT cucreMbl koMnauum AlSTech (Mcnanus)

Komnanus AlSTech (Mcnanua) pa3pabaTtbiBaeT MHOMOMYHKUMOHaNbHYKO MHOFOCMYTHUKOBYIO CUCTEMY, NpeaHa3HayeH-
Hyto Anst c6opa M peTpaHCAsLMKU AaHHBIX CUCTEMBI YNpaBieHUs nofieTaMmy aBuaummn ADS-B, 1oT-ceTelt 1 BeAeHWst KOCMUYECKO
cbeMku B UK-yyacTke cnekTpa B rnobanbHOM Maclitabe.

= AIlSTech: www.aistechspace.com

Ha HayanbHOM 3Tane cuctemMa MoXxeT HacunTbiBaTb 25 UC3. K 2023 r. ux uncno nnaHMposanocb ysennumtb o 100.

KocMuueckuii cerMeHT

B cucteme mncnonb3ytoTca cneaytowme cnyTHukn (Tabn. 2.12).
Ta6bnuua 2.12

flata PaKeTa-HOMH- MapameTpbl Op6UTHI
HaunmeHoBaHue UC3 sanycka Tens Homep NORAD BbICOTA B HaK/OHEHME,
anoree/nepuree, kKM rpag.
AISTECHSAT-2 (AISTECH2U-1) 03.12.18 FALCON-9 43768 596/581 97,7
AISTECHSAT-3 (DANU PATHFINDER) 01.04.19 PSLV-QL 44103 505/486 97,3

CnyTHWKM CO3AaI0TCA Ha OCHOBE NaTdopMbl KOMNaHUM GomSpace B popM-akTopax 2U u 6U. CornalueHvie o co3gaHunm
100 UC3 6bin0 3aksoHeHO ¢ KoMMNaHuen GomSpace B ceHTs6pe 2017 r. CtoumocTb paboT oueHuBaeTtcs B 12,5 MiH. eBpo.

B 2017 r. 6bI1M npoBeaeHbl BbICOTHbIE UcnbiTaHus 6opToBoro obopyaosaHns AISTECHSAT-1 ¢ ucnonb3oBaHMeM BO3-
AYyLWHOro wapa. BeicoTa nogbeMa coctaBmna 27 KM.

3anyck nepBoro aKCnepuMMeHTanbHOro cnyTHuka AISTECHSAT-2 (AISTECH2U-1) ocywecTsneH B aekabpe 2018 r.
MC3 BbinonHeH B dopM-dakTope 2U. Ha cnyTHuke pasmelleHo ob6opyaoBaHuWe npueMa AaHHbIX CUCTEMbI aBTOMATUYECKOro
3aBUCMMOro HabnoaeHWsI-BelaHnst ADS-B M peTpaHCisumMmn AaHHbIX Ha3eMHbIX 10T-ceTel.

B anpene 2019 r. coctosincs 3anyck MC3 AISTECHSAT-3 (DANU PATHFINDER) — npoToTuna CyTHUKOB CUCTEMBI,
OCHaLLi@aeMbIX aHanorMYHoO None3Hou Harpyskoi. MepefaTumk CryTHUKa paboTaeT Ha YacToTe 436,73 MIL, nepesaya AaHHbIX
OCYLLECTBNSIETCA CO cKopocTsMu 4,8 n 9,6 Kbut/c.

B 3 kB. 2019 r. oxxnaancs 3anyck 10 UC3 cepun DANU B hopM-dakTope 2U, npeaHasHayeHHbIX A5 KOMMepYecKoro,
HO OH 6bln OTNOXeH cHavana Ha 2020 r., 3aTeM Ha 2021 r., a B Hayane 2021 r. — Ha 2022 r. Obliee konn4yecTBo Taknx UC3
- 102.

B 4 kB. 2019 r. NnaHMpoBanocb BbIBECTM HA OpOUTY NEpBYIO NapTUIO U3 YeTbIpeX MHOrodyHKUMOHaNbHbIX UC3 cepum
HYDRA B dopmM-hakTope 6U. Ha cnyTHMKax yctaHaBnusaeTcs annapaTtypa UK-cbemkm, nprema aaHHbix ADS-B 1 Ha3eMHbIX
loT-ceTei. Bcero B cocTaBe cucTeMbl Ha HayanbHOM 3Tane 6yaeT ucnonb3oBathes 18 Takux UC3. 3anyck UC3 cepumn HYDRA
6b1n1 nepeHeceH cHavana Ha 2020 r., notom Ha 2021 r., a B Hayane 2021 r. — Ha 2022 r.

2.1.1.25. NMpoekT cucrembl Xiangyun (Kutait)

Hu3koopbuTanbHas cnyTHMKOBas cucteMa Xiangyun npefHasHadeHa Ans obecrneyeHus peTpaHCcnsauMn AaHHbIxX l1oT-
ceTeln B rnobanbHOM MacliTabe.

PaboTbl No co3gaHuto cucteMbl BeaeT koMnaHusl Shanghai Ok Space Ltd. (Space OK).

B coctase cucTeMbl nnaHupyeTcs ucnonb3osaTthb 28...40 UC3.

3aBepwmnTb pasBepTbiBaHME CUCTEMbI HaMeYanock B 2020 r.

KocMunueckuii cermeHT

B cucTteMe ncnonb3yeTcs oanH CNyTHUK (Tabn. 2.13).
Tabnuua 2.13

I MapameTpbl 0pouTHI
HanmeHoBaHue UC3 3anach?<a PakeTa-HocuTenb Homep NORAD BblCOTa B HaK/OHEHME,
anoree/nepuree, kKM rpaa.
JIADING-1 (OKW-01) 19.11.18 LONG MARCH-2D 43713 504/486 97,4

CnyTtHuk JIADING-1 paspabotaH Ha ocHoBe nnatdopmbl OKW-SAT-50. Macca UC3 45 kr, pa3mepbl koprnyca
60x40x50 cM, MOLHOCTbL BOPTOBO CUCTEMBI SHEpronuTaHns — 75 BT. Pagnocuctema cnytHuka pabotaet B UHF-ananasoHe
yactoT. CTOMMOCTb CNyTHUKA — okono 1,44 mnH. aonn. CLUA, pacyeTHbI Cpok hyHKLIMOHMPOBaHUS — 3 roaa.



2.1.1.26. NpoekT cucrembl Kitcomm (ABcTpanus)

Cucrema npefgHasHayeHa ans opraHusauuy AByXCTOPOHHEro obMeHa AaHHbIMKM B MHTepecax MoslyyeHus MHgpopMaumm
OT pasNNYHON U3MEPUTENBHON annapaTypbl, PACMONOXEHHON B TPYAHOAOCTYMHbIX reorpadmyeckmx paioHax, yCTaHOBIEHHOM
Ha Ha3eMHbIX TPAHCMOPTHbIX CPeACTBaX WM CTauMOHapHbIX obbekTax (HanpuMep, NPOMbIWSIEHHbIE MPeanpuUaTUs], raso- u
HedTenpoBoakl), a Takke Ans cbopa AaHHbIX OT OXPaHHbIX CUCTEM, HaMpuMMep, OT AATYMKOB KOHTPONS MepeBO30K MPy30B,
MepcoHasibHOM CBSA3M BO BPEMSI OXOTbl, Pbibasikn v pelueHns Apyrux nofobHbIX 3asau.

OnepaTopoM cucTeMbl AomkHa bbina ctatb koMnaHus KITCOMM Satellite Communications, koTopasi aBNsSieTCs COBMECT-
HOW KOMNaHuWei, obpa3oBaHHON opraHu3aumei Kennett International Technology P.L. n YyacTHbIMM MHBecTOpaMu (HeouLm-
anbHbIM BrAZAENbLEM KOMMAHUM ABASETCS rpaxaaHuH Asctpanum James Kennett). LLITa6-kBapTMpa opraHv3aumm Haxoamnacb
B Southport (ABcTpanus), B nocneaytowem — Ha bepmyackux octposax. Pa3paboTky Bena komnaHus AeroAstro.

CozpaTtenu cucteMbl paccumTbiBann, YTo oHa byaeT obnagaTtb psAoOM NPenMyLLECTB MO CPAaBHEHMIO C NOA0OHBIMU cUCTe-
MaMK, UCNONb3YHIOLWMMN HM3KoopOUTanbHble M reocTaumoHapHble UC3. Tak, npegnonaranocb, 4To cuctema byaeT uMeTb rno-
6anbHyt0 30HY 06CNYXMBaHWUS eAMHOro npoBaiaepa Mo NPeAoCTaBNEHMIO YCYT CUCTEMbI Ha F106anbHOro0 U permoHanbHOM
YPOBHSIX, HU3KYIO CTOMMOCTb OKOHe4Horo obopypoBanusi (nopsiaka 100...350 gonn. CLUA) n exemecssuHyto abOHEHTCKYHO
nnarty, a NpMMeHeHne COBpeMeHHOro cnocoba MHOrOCTaHLMOHHOMO AOCTYMNa C KOAOBbLIM pa3aenieHneM KaHanoB U TEXHONOornm
OpraHv3aumu CBsi3u METOAOM «MEXSHENYHbIX NMEPEXOA0B>» MO3BONST COKPATUTb SHepronoTpebneHve nepeaaroLmx TepMnHa-
JIOB M VCKJTOUNTL HEOBXOAMMOCTb Y4YeTa 30H paanoBuamMocty UC3-peTpaHcnsTopoB. Mpu 3TOM Kax/blid MOb30BaTeNb Cu-
CTeMbl NONYYMT BO3MOXHOCTb NnepeaaBaTh A0CTaTOMHO 60/blune 06beMbl AaHHBIX MO BblAENEHHOMY paanokaHany B L-gnana-
30HE YacToT C WMPWHOW NONOChI NponyckaHus okono 10 Mru.

OuaepHas TMHUA CBA3N MeXAY CMYTHUKAMMU CUCTEMbI U HA3EMHbIMU Y3/10BbIMM CTaHUMAMK opraHusyeTcs B C-ananasoHe
YyacToT.

KocMunueckunii cermeHT

B cocTtaBe KOCMUYECKOro cermeHTa CUCTEMbI M1IaHMPOBAIOCh UCMOb30BaTh 21 MMKpocnyTHUK KITCOMM, pacrnonoXeHHble
Ha MoNspHbIX KPYroBbiX opbuTax BbICOTOM 2800 KM.

Mx pa3paboTky ocylliecTnsna koMnaHus AeroAstro. Oxxnaanocb, 4To Macca kaxzoro MC3 coctasut npmumepHo 90 Kr, 1
OHM ByayT paccumMTaHbl Ha AKCnyaTaumio B TedeHune 5 net. MNMepeaada aaHHbIX aboHeHTaM AomkHa 6bl1a BECTUCH B AMana3oHe
yactoT 1525...1530 Ml'y, a npuem — B AnanasoHe yacToT 1626,5...1631,5 Mru.

B 2004 r. komuccmsa FCC oTkAoHUNA 3asaBKy KoMnaHnn KITCOMM Ha npeaocTaBneHue yanyr cesisu Ha Tepputopum CLUA no
NpUYMHE BO3MOXXHOMO CO3A4aHUs MOMeEX CyLLEeCTBYIOLWMM CUCTEMaM Ha OCHOBe reoctaumoHapHbix UC3, paboTtaiowmm B 3TOM xe
yyacTke pagnoyacToTHOrO CNeKTpa.

Ha3eMHbI cerMeHT

Ha3zeMHbI cerMeHT cucTeMbl AosmkeH bl coaepxaTtb 13 y3noBbIx CTaHumMii Gateway Earth Stations (GES), aBa UeHTpa
pacnpegenenust AaHHbIx Data Distribution Center (DDC) 1 AMCTaHUMOHHbIE TEPMUHANbI Nofb3oBaTenel Remote Terminal Units
(RTU).

Kaxxaas 13 y3/10BbIX CTaHUMIA yNpaBnseTcs AMCTaHUMOHHO U obopyaoBaHa 2...4 He3aBUCUMbIMU @HTEHHbIMU CUCTEMaMU
AJ1s1 CBSI3W CO CNyTHUKaMu, annapaTtypoit MAKP, cpeactBamMu 06paboTku iaHHBIX M KOHTPOJIbHO-M3MEPUTENIbHOM annapaTypoi.
C nNoMoLLblo KOMMbIOTEPHBIX CETEN CTaHLMKM CBSI3aHbl C LLEeHTPaMy pacrnpeaeneHyst AaHHbix DDC.

B ueHTpax DDC, 13 KOTOpbIX OAMH SIBAISIETCS OCHOBHbIM, @ [PYrol HaXOAMTCS B «ropsiyeM» pe3epse, NMpOoU3BOAMTCS
OCHOBHas 06paboTka nocTynakowwmx UMbpOoBbLIX NOTOKOB, BEAETCS KOHTPONb (DYHKLMOHMPOBAHUS KOCMUYECKOr0 CerMeHTa
CUCTEMbI, KaHANIOB CBSI3W, OCYLUECTBISIETCA MSIaHMPOBaHWe paboTbl CTaHuMi GES. PacnpefeneHneM AaHHbIX 3aHWMaeTcs
BXOASLUMI B COCTaB LieHTpa DDC ueHTp obcnyxuBaHus nonb3oBaTenei Customer Service Center (CSC).

A6oHeHTCkne TE€PMUHalbI

AVCTaHUMOHHbIE TEPMUWHANbI MONb30BaTeNe NpeacTaBnsaoT co60/ KOMMaKTHbIE Hefoporue YCTpoWCTBa, MMetolwme
LUIMPOKME BO3MOXHOCTM MO MOAKIOYEHUIO K PA3/IMYHbIM TEXHUYECKUM CUCTEMAM M CHabXeHHble AO0CTAaTOYHO MOLLHBIM
NpVKNaaHbIM NporpaMMHbIM obecrnedeHneM. MOLHOCTb NepeaaTunkoB TepMUHanoB RTU He npesblwaeT 1 Br.

Wcnonb3oBaHWe Ans nepefayn AaHHbIX L-AManasoHa 4acToT No3BosseT 060pyaoBaTh TEPMUHANbLI ManorabapuTHbIMU
aHTEHHaMMU.

2.1.1.27. NMpoekT cucremnol LEqO (Benukobputanus)

Cucrema LEQO (Low Earth equatorial Orbit) npeaHasHaueHa Ans opraHM3auUmM B 3KBaTOPUasibHbIX paioHax 3€MHOro
wapa nepegayn LMbpPOBbIX AaHHBIX B MaclTabe BpeMeHu 6/M3KOM K peanbHOMYy Mexay aboHeHTaMW C MCMonb30BaHUEM
NOPTaTUBHbBIX TEPMMHANOB. 30Ha 0H6CTYXXMBaHUS CUCTEMbI: MO A0NroTe — rnobanbHas, no wupoTe — ot 25° c.w. Ao 25° 1o0.uw.



PaspabotumkoM BbiCTynana komnaHus Surrey Satellite Technology wccneposaTtensckoro ueHTpa Centre for Satellite
Engineering Research npu yHuBepcuteTe rpadcra Surrey (B HacTosiLee Bpemst — koMmnaHus Surrey Satellite Technology, sBnsito-
Lasics AoYepHUM npeanpusTneM KoHuepHa Airbus Defence and Space).

=Surrey Satellite Technology: www.sstl.co.uk

KocMuueckuii cerMeHT

KocMUyeckuii cerMeHT coaepXuT BoceMb MIC3 Ha KpyroBoi opbuTe BbICOTOW 968 KM C HakioHeHMeM 0°. CryTHUKK
NaHUpyeTcs pasMeCcTUTb B OAHON Op6UTasibHOM MOCKOCTU U PAaBHOMEPHO pacrnpeaenuTb no opbure.

BbicoTa opbuTtbl BblbpaHa C ydyeToM TpeboBaHWM MO [OMYCTUMOW BE/IMYMHE 3SHEPreTUYECKUX MNoTepb Mnpu
pacnpocTpaHeHun cUrHana, pasmepy pabouert 3oHbl MIC3, B3anMHON paanoBuanMoctyt MC3, ypoBHIO KOCMUYECKOW paanaumi,
NPOAC/TKUTENBHOCTU aKTUBHOMO CYLLIECTBOBaHWS, @ TakXe C TEM pac4eToM, 4Tobbl B Lensix yaobcTBa KOHTPOS 3a COCTOSIHUEM
NC3 cpeactBamMy Ha3eMHOro KOMMeKkca ynpaefeHus obecrneunTb MOBTOpHOe npoxoxaeHne WUC3 Hag ogHMM M TeM e
palioHOM 1 B OAIHO U TOXE MECTHOE BPEMSI KaXAble YeTBEPO CYTOK.

lapaHTMpOBaHHAs pPafiMOBMAMMOCTL B JIIOBOM MOMEHT BpeMeHW XoTs 6bl ogHoro MC3 ¢ no3vuun aboHeHTa
obecneumBaeTcs Ha WwupoTax Ao 20°. B npeaenax 3HadeHui winpot 20...28° MakcMMalbHasl 3aAepyKka nepeaayn AaHHbIX B
CBSI3U C OTCyTCTBUEM cBs3n ¢ MIC3 gocTuraeT 7 MUH, a Ans palioHOB C reorpacnyeckoi WMpoTon 29° nepegaya BO3MOXHA
TOSIbKO CeaHCaMu B TeYEHWE 1 MUH M MHTEpBanNoM Mexay nepegadamu 15 MuH.

IMobanbHbI XapaKTep NpedoCTaB/sIEMbIX CUCTEMOW YC/yr peanu3yeTcsl 3a CYeT yCTaHoBkM Ha WC3 annmapaTypbl
MEXCNYTHUKOBOW CBSI3W, MpeAHa3HaYeHHOW ANs nepeAayn AaHHbIX MeXAy CMNyTHMKaMM CUCTEMbl Ha AalbHOCTU OKOJO
6000 kM. Kpome TOro, mpeanonaraeTcs npeaycMOTPeTb BO3MOXHOCTb 3aMuCuM MPUHMMaeMblX abOHEHTaMW AaHHbIX, He
TpebyloLmx CpoUHOi nepeaaymn, Ha 6opty UC3 1 nocneaytowero Mx AoBeaAeHUs Ao noTpebutens (nepedada no npuHUMNY
«store-and-forward») 6€3 nCNonb30BaHUSI MEXCMYTHUKOBBIX KaHAN0B CBSA3W, YTO 3HAUUTENbHO yrnpowaeT (a, cnefosaTesibHo,
W yaeweBnseT Ans aboHeHTa) nepedady AaHHbIX M CHUXKAET 3arpy>KEHHOCTb KaHan0B MeXCMYTHUKOBOM CBS3W. MakcMManbHas
3afep>xKa nepefayn AaHHbIX B 3TOM Ciydae He npesbiwaet 100 MUH (NpoaomKUTENBHOCTL OAHOMO BUTKA UC3 BOKpYr 3emnn).

Cpok cnyx6bl kaxpaoro NC3 5..7 net. Macca 125 kr npu obwem notpebnenmn 210 BT (B KOHLE CpOKa aKTUBHOro
CyLlecTBoBaHMs ). FabapuTHble paaMepsbl Kopnyca cnyTHuka 0,51x0,51x0,89 M, oaHOM naHenu conHeyHow 6atapemn 0,51x0,76
M (Bcero uyeTblpe naHenu). KocMuueckue annapatbl MMEKT rpaBUTALMOHHYIO CUCTEMY CTabunvsaumun, WCNONb3YHLLYHO
BbIHOCHYIO WTaHry. PeTpaHcnsaTop VIC3 umeeT yeTblpe nepeaaTynka M 15 NpMeMHUKOB.

ABGOHeHTCKasi paanonuHus B Hanpaenennn «MC3—-3emna» paboTtaeT B AgnanasoHe YactoT 137...138 MI'u, B HanpasnieHun
«3emnss—NC3» — B agmanasoHe yactor 148...150,5 My, dumaepHas pagvonuvHms — B AvanasoHax udactot 400,15...401 u
148...150,5 My cooTtBeTcTBEHHO. CKOPOCTb NEpeaayn B KaHane aboHEHTCKOW NMHWUM «BHWU3» COCTaBNsIET 24 K6UT/C, BBEPX —
2,4..9,6 kbut/c. B maepHOM NUMHUM CKOPOCTb eauHoro uMdpoBoro notoka — 50 k6uT/c. B cucteme ucrnonb3yercs
MHOTOCTQHLUMOHHBIV AocTyn TDMA—FDMA.

®a3npoBaHue CryTHUKOB Apyr OTHOCUTENbHO Apyra, Heobxoaumoe Ans 3aBepLUeHWs MOCTPOEHUS KOCMUYECKOro
CerMeHTa CUCTeMbl, MpeanonaraeTcs OCyLeCTBAATb Nocse BbiIBOAA Ha pabouyto opbuty n oTaeneHust OT pakeTbl-HOCUTENs C
MOMOLLbIO YETbIPEX BKIOYEHUI MHOMBMAYaNbHbIX GOPTOBLIX ABMIaTeSbHbIX YCTaHOBOK, paboTalolmX Ha CkaToM a3oTe. Ha
NpoBeAeHNe 3TUX MAHEBPOB MNJIaHNPYETCS n3pacxoaosaTh He 6onee 0,8 kr a3oTa, npy obwemM 3anaca Tonmea Ha MC3 — 1,25 kr.

OCHOBHble TexHuuyeckue xapakrepucrukm UC3 LEqO

MaCC HA OPOUITE, Kl ....eueeeenienieneenieieeeeeeereeieeseseesneseeseeseeseeseeeeneeneeneens 125
MOLLHOCTb COSTHEYHbIX BaTapeit

B KOHLIE CPOKa (DYHKUMOHMPOBAHUS, BT......c.coeeiiiie 210
Pabounin AnanasoH YacToT aboHEeHTCKOWM paauonvHum, Mrry:

nepepayva. .. 137..138

L]0 SRR 148...150,05
Pabounit AnanasoH YacToT MAEPHON paanoNMHUK:

LIS 0127 1t L T TP PPUTPPRTPTO 400,15...401

][] PO PP P P PP PP PP PPPPPP 148...150,5

HaszeMHbI cerMeHT

B coctaBe Ha3eMHOro cermeHTa npeanonaraeTcs MCnosib30BaTb MHOMOMYHKLUMOHA bHbIE CTaHUMK, NpeaHa3Ha4YeHHble
KaK Anst ynpaBieHNs U KOHTPOMS COCTOSIHUSI CMYTHUKOB CUCTEMbI, TaK U ANs1 MPUEMa U Nepefayn AaHHbIX N0 paauoIMHUSIM
«NC3-3emnsa» n «3emna—MNC3» COOTBETCTBEHHO, YNPABIEHNS MOTOKAMM AaHHbIX, CONPSKEHUS C CETbIO MHTEPHET 1 ApyrnMu
MHMOPMALIMOHHBIMKY cucTeMaMu. CTOMMOCTb TaKoi CTaHumMu — okono 200 Teic. gonn. CLUA.

AGOHEHTCKMEe TepMUHanbI

ABOHeHTCKMe TepMuHanbl 6yayT npeacTaBneHbl CTauMoHapHbIMK (CKOPOCTb nepeaayn AaHHbix 38,4 KbuT/c, CTOMMOCTb
okono 25 Twic. gonn. CLUA) n noprtaTtMBHbIMM (CKOPOCTb Mepedayn AdaHHbix 9,6 KOWUT/C, CTOMMOCTb B 3aBUCMMOCTM OT



mMoamdumkaumm 1...18 Teic. gonn. CLUA) TepmnHanamu. MNnaTy 3a nonb30BaHWeE yCyramMu CUCTEMbI NAAHUPYETCS YCTaHOBUTD B
pasmepe 0,15 gonn. CLUA B aeHb unu 0,01 gonn. CLUA 3a nepeaavy 1 k6aiT AaHHBbIX.

2.1.1.28. NpoekT cucrtembl Tiantuo (Kutai)

CucrteMa npeaHasHadeHa ans cbopa 1 06paboTKM AaHHbIX aBTOMATUYECKOW UAEHTUMUKALMOHHON CUCTEMBI AlS B MHTE-
pecax KOHTPO/IS U perynnpoBaHus CyIOXOACTBA B MOPCKMX U OKEaHUUYECKUX akBaTOpPUSX B HALMOHAsbHbIX MHTEpecax Kutas.

KocMuueckuit cerMmeHT

B cucteme mncnonb3ytoTcsa cneayrowme cnyTHUKKM (Tabn. 2.14).
Ta6bnuua 2.14

MapameTpbl 0pbuUTHI
HaunmeHoBaHue UC3 35’;1?@ PakeTa-Hocutenb Homep NORAD BbICOTa B HaK/IOHEHMe,
anoree/nepuree, kKM rpaa.
TIANTUO-2 08.09.14 LONG MARCH-4B 40144 471/455 97,2
TIANTUO-3 (LULIANG-1) 19.09.15 LONG MARCH-6 40905 536/516 97,5
TIANTUO-5 23.08.20 LONG MARCH-2D 46233 507/484 97,4

UC3 cepun TIANTUO. B cucteMe MCNonNb3yloTCs ManopasMepHble CnyTHUKK cepun TIANTUO. Bcero 3anyweHHo Tpu UC3 —
TIANTUO-1 (2012 r.), TIANTUO-2 (2014 r.), TIANTUO-3 (2015 r.). CnyTHMKM CO3AaHbl B HALMOHaIbHOM YHUBepcuteTe NUDT
(National University of Defense Technology) 060poHHbIX TexHonoruid. Macca UC3 TIANTUO-1 — 9,3 kr, TIANTUO-2 — 67 «r,
TIANTUO-3 — 20 kr.

MC3 TIANTUO-1 (Homep NORAD 38258), BbiBeAeHHbIN Ha opbuTy B Mae 2012 r., npeacTaBnsn coboi npsiMoyrosibHyto
npusMy pasmepamun 42,5x41x8 cM. B coctaB nonesHoi Harpy3sku MC3 Bxoauna sKkcnepuMeHTanbHas MUHUaTiopHas (Macca —
100 r, pasmepbl 11,5%7,5%2,8 cM) aByxkaHanbHas annapaTtypa npvema curHanos AlS, paboTtatowas Ha YactoTax 161,975 u
162,025 Ml'y (wupuHa nonoca YactoTt — 25 kl'y). YyBCTBUTENBHOCTL MPUEMHMKA — He Xyxe -110 abM, ckopocTb nepedayu
JaHHbIX — 38,4 K6uT/C, BMA Moaynaumm curHana — GMSK. Motpebnsiemas MowHOCTb — He 6onee 1 BT. B xoae aKCNepMMEHTOB
nccneaoBanucb 06HapyXXMTENbHbIE CMOCOBHOCTY ABYX TUMOB MPUEMHbIX aHTEHH NMPU HAKNOHHOM AaNbHOCTU A0 UCTOYHMKA
curHana okosio 2000 KM 1 M31y4aeMoit MOLLIHOCTU HAa3eMHOro nepeaaTumka He MeHee 10,9 ab:BT. Bcero 6b1710 NPUHATO OKOJIO
80 M6aiiT AaHHbIX. BeposiTHOCTL 06Hapy»eHust cocTaBuia okono 30%. CryTHuMK TIANTUO-1 npekpaTu CylweCcTBOBaHWE Ha
opbuTe, cropes B NMIOTHBIX CIOSIX aTMocdepbl, 3 Hosibpsa 2014 r.

MNC3 TIANTUO-2 ocHalLeH NpueMHUKOB cuctembl AlS, npnemMHMkoM cuctembl ADS-B (automatic dependent surveillance
— broadcast) aBTOMaTV3MPOBAHHOIO 3aBMCUMOrO HabIOAEHMS U MONE3HOW Harpy3KOoM ANst HENPEPLIBHOMO KOHTPOS NMOXapoB.

MNC3 TIANTUO-3 (LULIANG-1), N0 HaMMEHOBaHUIO OCHOBHOIrO MMUKpoMC3 ¢ nonesHoi Harpyskoii AlS B COCTaBe KOM-
NNIEKCHOM NOME3HOMN Harpy3KM U3 HECKObKMX (PEMTO- M HAHOCMYTHMKOB, BbiBEAEH Ha opbuTy B ceHTsa6pe 2015 r. Ha cnyTHuke
TIANTUO-3 nommmo annapatypbl cbopa n 06paboTku AaHHbIX cucTeM AlS yCTaHOBMEHbI 3KCMEpUMEHTasIbHblE PETPaHCSTOPSI
COODBLLEHMIA CUCTEMBI aBTOMATM3MPOBAHHOMO 3aBMCUMOr0 HabntofeHnst ADS-B 1 nonesHasi Harpy3ka HenpepbiBHOrO KOHTPOJISt
noXxapHon 06CTaHOBKM.

Oxuaanoch, YTo B AanbHenwem hopMMpoBaHne cucteMbl Tiantuo ByAeT oCyLLecTBAATLCS Ha OCHOBE MUKPOCIYTHUKOB
cepun LULIANG. Ha 2016 r. Hameuancs 3anyck UC3 T/IANTUO-4 (LULIANG-2), Ho He 6bin ocyllecTBneH. Becero B coctase
KOCMMYECKOrO CerMeHTa CUCTEMbI MNaHMpoBanocb ncnonb3osatb 16 MC3 cepun LULIANG. BO3MOXHO, pe3ynbTaTbl U MiaHbl
paboT no npoekTy cuctemMbl Tiantuo 6yayT peanv3oBaHbl B paMKax CO34aHWNS CUCTEMbl Ha OCHOBE CMyTHMKOB cepun HEAD.

3anyck UC3 TTANTUO-5 ¢ nomoubto PH LONG MARCH-2D nnanmpoBancs Ha aBryct 2020 r., 4To v 66110 peannsoBaHo.
Ha cnyTHuWke ycTaHOBNeHO 060pyaoBaHue ANt UCTIbITaHUI TEXHONOMMIA cbopa AaHHBIX OT CyaoB, 6yeB u loT-cucTeM.

2.1.1.29. NpoekT cucrembl komnanum Blink Astro (CLLA)

Cucrema co3paeTcs Ans okasaHus ycnyr B cermeHTe IoT/M2M ans KOMMepyecKux 1 rocyAapCTBEHHBIX CTPYKTYp. PaboTbl
no npoekTy cuctembl ¢ 2015 r. BegeT komnaHus Blink Astro (nodepHss ctpyktypa SpaceWorks Enterprises).

= Blink Astro: www.blinkastro.com

B HeN mnaHUpyeTcs MCMOMb30BaTb HAHOCMYTHUKM Ha HU3KUX opbuTax (BbicOTa opbuT — okono 700 KM), CnOCoBHble
OCYLLECTBASTL NPUEM U NOCNEAYIOLLYIO NepesaYy HU3KOCKOPOCTHBIX AaHHBIX OT HA3EMHbIX YCTPOMCTB Masioi MOLLHOCTY.

MomMuMO ycnyr peTpaHCAsUMM AaHHbIX KOMMAHWUSA NAaHUPYET NpeacTaBnsTb YCiyrn o6paboTku AaHHbIX Ha OCHoBe 06-
NayHbIX peLieHuit. Bo3MOoXHbIN CpoK pa3BepTbiBaHWs cuctembl — 2020 .



KocMuueckuit cerMmeHT

B cucreme komnaHum Blink Astro ucnonb3osancs oamH cnyTHUK (Tabn. 2.15).
Ta6bnuua 2.15

MapameTpbl OpbUTHI
HanmeHoBaHue UC3 flata PakeTa-HocuTenb Homep
3anycka NORAD BbICOTa B HaKJIOHeHVe,
anoree/nepuree, kKM rpaa.
LACUNASAT-1 (M6P, BTD-1) 01.04.19 PSLV-QL 44109 500/428 97,4

B Hauane 2018 r. koMnaHus Blink Astro 3akntounna cornaileHue ¢ komnaHuen NanoAvionika Ha yYCTaHOBKY M 3anyck B
2018 r. ¢ nomoLwbio PH PSLV 3kcnepumeHTanbHOro KOMMeKTa npvemonepeaatowero obopyaoBaHus Ha «kybcate» ¢ Gopm-
akTopoM 6U. KomnnekT npuemonepeaatoiero 060pyoBaHus nog HassaHueM BTD-1 M3roTOB/IEH HA OCHOBE CMYyTHUKOBOM
nnatdopmbl MP6U (Multi-Purpose 6U) komnannm NanoAvioniks.

Bnocneacteum 3anyck 6bin oTNoXeH Ha 2019 r., 4To 1 6bII0 peann3oBaHo B anperne.

MNC3 LACUNASAT-1 (M6P, BTD-1) Ha OCHOBe CryTHWKOBOM nnatdopmbl MEP Tunopasmepa 6U cosepxan rnosesHble
HarpyskvM KomnaHui Lacuna Space u Blink Astro, npeaHasHauyeHHble AfS AEMOHCTPAUMM CBSI3M MpU Co3faHumn cetu loT
LoRaWAN. lMNepepaya AaHHbIX Ha 3eMnto 6bila opraHM3oBaHa Ha vactoTte 437,265 Mru.

Vcnonb3oBaHue cnyTHuka LACUNASAT-1 6bin0 3aBepLueHo B ceHTabpe 2019 r.

A6oHeHTCKMe TepMHuHaJbl

KoMnaHwueln pa3paboTaHa nuMHelika Ha3eMHbIX YCTPOMCTB Ans CMYTHUKOBOM nepeaayn 10T/M2M-AaHHbIX, HOBEMLWUMU U3
KOTOpbIX SBNsItOTCA TepMuHanbl BlinkR cepumn 1000. B ycTpoiicTBax NpeayCMOTPeHb! LTLIPEBOE KPEMJIEHWE B MPYHTE W BO3-
MOXXHOCTb HaCTPOMKM pexuMa nepeaayn AaHHbIX (TUMOBOWM pexuM — YeTblpexpa3oBas nepeaava B TeyeHne cyTok). Mpoaon-
XKMTENbHOCTb @aBTOHOMHOWM paboThl YCTPONCTB — Ao 1 roaa.

2.1.1.30. NMpoekT cucrembl Ocean-Scan (Benuko6puraHus)

Cuctema npegHasHadeHa ans cbopa U peTpaHCsuMKM AaHHbIX AlS € Mcnonb3oBaHUeM TexHonorum SAT-Trak, paspabo-
TaHHoM koMnaHueit SRT Marine Systems.

= SRT Marine Systems: srt-marine.com

B 2017 r. SRT Marine Systems 3akntoumnsna cornalieHue ¢ komnaHuen Clyde Space Ha Npov3BOACTBO CryTHUKOB ByayLuei
cucTeMbl. PaccMaTpuBaeTCcsl BO3MOXHOCTb YCTAHOBKM Ha CMYTHUKAX He TOJIbKO annapaTypbl npuema AaHHbIX AlS, HO 1 Apyrux
CpeacTB KOCMUYECKOr0 MOHUTOPUHIa U HabnoaeHus.

Mpennonaranock, YTO Ha HavasbHOM 3Tane cuctema byaeT cogepxatb wecTb MC3, pa3MeLleHHbIX Ha HU3KUX SKBaTO-
puanbHbIX U NONSpHbIX opbuTax. HauaTb KOMMepYecKoe MCMonb30BaHWe CUCTEMbI NnaHupoBanock B 2019 r. B ganbHeliuem
4YMUCNo CNyTHUKOB MOrJ10 6bITb yBeIn4eHO.

2.1.1.31. NpoekT cucreMmbl koMnaHum Aerial & Maritime (LLBe-
ums)

Cucrema npegHasHaveHa Anst OKas3aHusl YCnyr peTpaHCcisumm AaHHbIX cucteM AlS n ADS-B nonb3oBaTensiM B NpUakBa-
TOpUanbHbIX paioHax 3eMn.

PaboTtbl MO MpoekTy co3gaHus cucTeMbl Bena kommnaHus Aerial & Maritime, ABNSIOWAACS TAKKE KaK M KOMMaHUs
GomSpace, AoYEpPHEN CTPYKTYpol koMnaHum GomSpace Group AB.

CnyTHWKM NNaHMPOBANOCh BLIBOAUTL HA HU3KUE 3KBATOPMasbHble opbuThbl BbICOTOM 0k0s10 500 kM. Paboyas 30Ha cryT-
HUKOB — palioHbl B npesenax 37° C.LU. U 10.1u.

Ha nepBoM 3Tane co3gaHuWs CMCTEMbI MiaHMpOBanocb mcrnonb3oBaTe 8 MC3 Tnna «kybcat» B KOHdurypauum 3U. B
nocneaytowem k 2021 r. YMcno CnyTHUKOB Morno 6biTb yBennyeHo ao 80...100.

[loroBop Ha NPOM3BOACTBO MEPBbIX CMYTHUKOB CUCTEMbI HA CyMMy 6 MJH. gons. CLUA 3akntodeH B 2017 r. ¢ KOMMNaHWewn
GomSpace. O6las cyMMa MHBECTULIMIA B NMPOEKT cocTaBnsieT 12,2 MnH. gonn. CLUA.

Hauano 3anyckoB UC3 Hameuanock Ha 1 kB. 2019 r. OgHako Bce paboThl 6bi1M nepeHeceHbl Ha 2021 T.

2.1.1.32. MNMpoekKT cuctembl «ABpopa>» (Poccuiickas degepauus)

CucteMa npeagHasHadeHa Ang peTpaHCAsLUMU HU3KOCKOPOCTHBIX AaHHLIX cucteM M2M/IoT, BKoYast ADS-B U cucTeMbl
ANCTaHLUMOHHOrO KOHTPONS TpaHCrnopTa.



MpoekT npeanoxeH koMnaHuein 3A0 «BUCAT-TE/».
= BUCAT-TEJl: www.vsat-tel.ru

Cuctema fomkHa coaepxatb Ao 264 NC3 mMaccolt okono 40 Kr, pa3MelleHHbIX Ha opbuTax BbicoTol 800 KM.

Pa3BepTbiBaHWE CUCTEMbI Mpeanonaranock OCYLEeCTBSATb B HECKONbKO 3TanoB. Ha nmepBoM 3Tane oxuaancs 3anyck
Tpex UC3, Ha BTOpoM — ewwe 50...100 cnyTHMKOB.

B cucTteme npeaycMaTpmBanoch MCNosb3oBaHMe 6onblioro uncna paboumx gmanasoHos yactoT (VHF, UHF, L, S, Q, V) €
NPUMEHEHNEM aAanTUBHOIO anropuTMa BbibOpa AMana3oHOB YacTOT B 3aBMCMMOCTU OT 30Hbl 06CnyxmBaHUS. CrnyTHUKK
JOJDKHbI OCHALLATLCS MHOroy4YeBoi MAP S-AnanasoHa YacToT C M3MEHSIEMbIM MOSIOXKEHUEM NMEPEAAIOLLIMX NyYeid, YTO NO3BO-
nuT obecneunTb TPebyeMyro 3HEPreTUKY paanonuHUA.

[ns npueMa LaHHbIX CO CMYTHWMKOB M BbIXOAA B HAa3eMHble CETW MaHMPOBANOCh UCMOJIb30BaTh CTAHLUMM COMPSPKEHUS C
AnaMeTpoM pabouelt 30Hbl Ao 4200 kM.

2.1.1.33. MpoekT cucrembl komMnauum Myriota (ABcrpanus)

Cucrema npegHasHaveHa Ans peTpaHCcisunm AaHHbIX OT Ha3eMHbIX I0T-AaTunMKoB M MeXMaLMHHOMO obMeHa (M2M).
Pa3paboTky BeaeT KomnaHusi-ctaptan Myriota (wtab-kBapTvpa — B Adelaide, ABcTpanus).

= Myriota: myriota.com

B cucTeMe nnaHuMpyeTcs Mcnonb3oBaTh A0 50 HAHOCMYTHUKOB Maccoii 10 10 kr. Ha Havano 2018 r. nnaHupoBarncs 3anyck
nepBoro CcnyTHuka c nomolbto PH FALCON-9. 3anyck CnyTHMKOB 6bln OT/IOXEH B CBA3M C OTCYTCTBMEM paspelleHus deae-
panbHoi komuccum no cesiau CLUA.

KocMuueckuii cermeHT

B cucreme komnaHum Myriota ucnonb3ytoTcs cneaytowme cnyTHUkK (Tabn. 2.16).
Ta6bnuua 2.16

MapameTpbl 0pouUTHI
HaunmeHoBaHue UC3 35‘;1?@ PakeTa-Hocutenb Homep NORAD BbICOTa B HaK/IOHEHMe,
anoree/nepuree, kKM rpaa.
EXACTVIEW-6 (APRIZESAT-6) 17.08.11 OHENP 37793 693/627 98,4
EXACTVIEW-1 (ADS-1B) 22.07.12 COWO3/®PErAT 38709 826/811 99
EXACTVIEW-11 (APRIZESAT-9) 19.06.14 OHEMNP 40018 718/617 97,7
EXACTVIEW-9 28.09.15 PSLV-XL 40936 654/639 6
BRIO 03.12.18 FALCON-9 v1.2 43813 591/574 97,6
MYRIOTA-7 (TYVAK-0152) 22.03.21 ELECTRON 47968 560/550 45

B nekabpe 2018 r. Ha opbuTy 6bin BbIBEAEH HAHOCMYTHMK BRIO, NOCTPOEHHLIN KoMnaHuel SpaceQuest, Ltd. (Fairfax,
wTaT Bupmpxumung) B dopm-cakTope 3U, npuemonepeaatunk UHF-gnanasoHa 4acTtoT M NpOTOKON CBSA3M KOTOpPOro 6bin pas-
paboTtaH B KOMnaHum Myriota.

B sHBape 2019 r. komnaHus Myriota Bblgana KOHTpakT KoMnaHum Tyvak Nano-Satellite Systems, Inc. Ha pa3paboTky
Tpex cnyTHuMkoB MYRIOTA-1, -2 1 -3 (puc. 2.7) Maccol no 5 Kr.

Puc. 2.7. KoHcTpykTuneHas cxema UC3 cepun MYRIOTA



3anyck nepBbIX TPeX CyTHUKOB CUCTEMbI € noMowbio PH VEGA nnaHmposanca B 2019 r., HO 6bin nepeHeceH cHavana
Ha 2020 r., a 3aTeM Ha 2021 r.

B mapte 2020 r. y koMnaHumn exactEarth komnaHwei Myriota ans NpoBeAeHUSt SKCNEPUMEHTOB MO MEepPCreKTUBHOM
cucteme cBsaA3un B obnactu IoT 6bin kynneHsl MC3 EXACTVIEW-1 (ADS-1B), EXACTVIEW-6 (APRIZESAT-6), EXACTVIEW-11
(APRIZESAT-9) n EXACTVIEW-9.

3anyck cnytHuka MYRIOTA-7 nnaHupoBancs ¢ nomoubto PH ELECTRON PHOTON-LEO B 2021 r. u 6bin oCyLecTB/eH B
MapTe.

3anyck ewe Tpex cnyTHukoB cuctembl (MYRIOTA-4, ..., -6) nnaHupyeTcsa Ha 2020-e rr.

2.1.1.34. MNpoekT cucremMbl KOMNaHum Lacuna Space (Benuko6pu-
TaHuA)

CucteMa npegHasHadyeHa Ans opraHusaumu B robanbHOM MaclwTabe CryTHUKOBOW PETPAHCSILMU AaHHBIX HA3EMHbIX
nsmepuTeneii-npeobpasosateneit 1oT- n M2M-ceTel, MCNonb3yoLWwmx TexHonoruo LoRa (long range) cetn LoRaWAN (Long
Range Wide Area Network) koMnaHun Semtech.

Pa3pabotky cuctemsl ¢ 2017 r. BeageT komnaHms Lacuna Space Ltd. (Rutherford Appleton Laboratory, Harwell Campus,
Oxfordshire).

= Lacuna Space: lacuna.space

OCO6eHHOCTBIO CUCTEMbI MO CPAaBHEHMIO C APYrMMU CYLLECTBYIOLMMU U MaHUPYEMbIMU CPeaCcTBaMu CMyTHUKOBOM pe-
TPaAHCNSIUMM AaHHbIX 10T-ceTelt AomkHa CTaTb BO3MOXHOCTb HEMOCPEACTBEHHOW Nepedayn B aBTOMaTUYECKOM PEXUME AaH-
HbIX OT Ha3eMHbIX AAaTUYMKOB Yepe3 CryTHMK 6e3 UCMOoMb30BaHUS LWO30BbIX YCTPOMCTB, arpervpytowmx AaHHbIX OT rpynnbl
[aTYMKOB, 1 HEOBXOAMMOCTW yCTaHOBNeHUs Wi-Fi n 4G/5GNoAKIIOUEHNI. 3TO A0/MKHO 06eCrneunTb AaNibHEWILEE CHUXEHNE
CTOMMOCTV nepefayn AaHHbIX. Bbicokas aHeproaddeKTMBHOCTb AaTUMKOB AO/MKHA obecneunTb nx 6e306cyxmMBaemyto aKkc-
nnayaTaumio B TeyeHue 4...5 net. [Ing noBeaeHUs AaHHbIX A0 NOTpebuTenel nnaHupyeTcs CNosb3oBaTb 06ayHyto Hdpa-
CTPYKTYPY C AOCTYNOM yepe3 MOOUIIbHbIE MPUIOXKEHMS.

MpeanonaraeTcs, YTo NepefaBaeMble AaTuMKaMu AaHHble ByayT coxpaHaTbes Ha 6opTy UC3 ans nocneaytowen nepe-
Jady Ha 3eMJI0 NpY HaXOXAEHUM B 30HE BUAMMOCTM HA3eMHOWN MPUEMHOMN CTaHLMKU CUCTEMbI.

B HazeMHbIX AaTumkax byaeT ncnonb3oBaThCs NPorpaMMHOE M annapaTHO-NPorpaMMHoe obecrneyeHne C OTKPbITbIM UC-
XOAHbIM KOAOM. Pa3paboTka MpPOTOKONOB Nepeaayn AaHHbIX OCYLLeCTBAsNachk B COTPYAHWUECTBE C KOMnaHuel Parametric
GmbH Ha oCHOBe OTKpbLITOrO NpoTokona ceTelt LoRaWAN.

KomnaHusi cobupaeTcsl UCnonb30BaTb ABa TUMA MOTOBbLIX AAaTYMKOB pasMepamMu 9x9x3,4 cM u Maccoi okono 100 r,
K/IMEHTCKMX AAaTUMKOB, NMPOrpaMMHO-afanTUpYeMbIX AN UCMONb30BaHUSI B CUCTEME, MO0 AaTYMKOB A/1s1 YCTAHOBKM Ha Mo-
JABVDKHBIX CpeACTBaX, B KOTOpble byaeT yCTaHaBAMBaTbLCS MiaTa KOHTPOsIepa CUCTEMBI.

PaspaboTky MC3 ocyllecTBnsieT MMTOBCKasi koMmaHusi NanoAvionics (BUIbHIOCCKUIA YHUBEPCUTET) Ha OCHOBE CMYTHUKO-
Boi nnatcdopmbl M6P (Multipurpose 6U Platform) Tunopasmepa 6U (puc. 2.8) c cyxoit Maccoi 4,5...5,5 kr u Maccolt nonesHow
Harpysku go 7,5 kr.

Puc. 2.8. KoHcTpykTusHas cxema UIC3 cepumn LACUNASAT

B cucteme 3nekTponmTaHust UCMONb3yTCs 8 akKyMynsTopoB obLueit eMKkocTbio 13600 MA-Y.

= NanoAvionics: nanoavionics.com

MepBbiit TexHONornyeckuin cnyTHuk LITUANICASAT-2 (LTO1, Homep NORAD 42768) komMnaHum NanoAvionics Ha ocHoBe
CMyTHMKOBOW nnaTdopmbl M3P Tunopa3mepa 3U 6bin BbiBeAEH Ha OpOUTY C BbICOTOM B anoree/nepuree 507/486 kM 1 Hakno-
HeHuneM 97,3° 23 unioHsa 2017 r. ¢ nomowbto PH PSLV (QB50).



Ha nepBoM 3Tane pa3BepTbiBaHUS CUCTEMbI Ha OpbUTbI NAHMPOBaNOCh BbiBeCTU veTbipe NC3 — LACUNASAT-1, -2A, -
2B u -2C. NMpeanonaranocb, 4to crnyTHUkM cepumn LACUNASAT-2 6yayT MMETb YCOBEPLUEHCTBOBAHHYHO MOJIE3HYHO HArpysky.

CnyTHUKM NNaHUpyeTcs BbIBOAUTL Ha MONsipHble opbuThl BbicOTON okono 500 kM. Mocne pa3BepTbiBaHMSI B MOSHOM
06beMe KOCMUYECKMI CEerMeHT cucTeMbl byaeT HacuuTbiBaTb 32 UC3.

KocMmuueckuit cerMmeHT

B cucreme komnaHum Lacuna Space Mcnonb30Banucb Tpu cnyTHuKa (Tabn. 2.17).

Ta6bnuua 2.17

MapameTpbl OpbUTHI
HaunmeHoBaHue UC3 Aara PakeTa-Hocutenb Homep BbICOTa B HaKIOHEeHU
3anycka NORAD coTa AKJIOHEHKE,
anoree/nepuree, kKM rpaa.
LACUNASAT-1 (M6P, BTD-1) 01.04.19 PSLV-QL 44109 500/428 97,4
LACUNASAT-2 (R2, M6P-2, OMS, TRAIL-1) 07.11.20 PSLV-DL 46913 580/567 36,9
LACUNASAT-3 28.09.20 COH03-2-16/®PErAT 46492 570/547 97,7
LACUNASAT-2B 22.03.21 COKO3-2-1A/DPETAT 47948 565/535 97,5

MC3 LACUNASAT-1 (M6P, BTD-1) Ha OCHOBE CMyTHUKOBOW nnatdopMbl M6P TunopasMepa 6U coaepan nonesHble
Harpy3sku komnaHui Lacuna Space u Blink Astro, npegHasHauyeHHble AN AEMOHCTPaUMM CBSI3WM MpW co3daHuu ceTu loT
LoRaWAN. Ucnonb3oBaHue cnyTHUKa 6110 3aBepLueHo B ceHT6pe 2019 r. MNepeaada AaHHbIX Ha 3eMiio 6bina opraHM3oBaHa
Ha vacToTe 437,265 Ml'u.

Ha UC3 FARADAY-1 6binv YCTQHOB/EHBI, B TOM YMC/E, 3/IEMEHTbI 060pyaoBaHus loT-ceTei koMnaHum Lacuna Space.
CnyTHUK BbIN yTpayeH npu aBapuinHoM 3anycke PH ELECTRON KS B utone 2020 r.

MNC3 LACUNASAT-2 Ha ocHoBe CryTHMKOBOW nnatcdopMbl M6P Tunopasmepa 6U coaepxan anekTpuyeckunii ABuratenb
Ha ocHoBe 3ddeKTa Xonna, a Takxke nonesHble Harpy3ku komnanum Orbital Micro Systems (OMS).

NC3 LACUNASAT-3 (puc. 2.9) co3aaH MMTOBCKOMN koMnaHuein NanoAvionics Ha OCHOBE CMyTHWKOBOW nnatgopmbl M3P
Tunopasmepa 3U.

%

Puc. 2.9. KoHcTpykTuBHas cxema MC3 LACUNASAT-3

CnyTHMK LACUNASAT-3 npeactaBnsieT cobol AeMOHCTpaTop opbuTanbHOro Lwio3a loT-ceTi, crnocobHOro NpUHUMaTh U
pacnpoCTpaHsATb AaHHbIE OT HEGONbLUMX YCTPOICTB B yAaNEHHbIX 06/1acTsiX 3eMHOM U MOPCKOW MOBEPXHOCTU. PaboTbl Mo 3TOMY
CMYTHUKY YacTUYHO NpPOdUHAHCUPOBAHbI KOCMUYECKUM areHTCTBOM BenuKobpuTaHWM U eBpOMNENCKMM  KOCMUYECKUM
areHTCcTBoM ESA.

Mpeanonaranocb, 4To KoMnaHua Lacuna Space ¢ nomouwpbio MC3 LACUNASAT-3 nNpoaeMOHCTpUpyeT NpueM CUrHasnios
LoRaWAN 0T Ha3eMHbIX yCTpoiCTB 10T Ans nocneayowei peTpaHcisaumum 3TuxX AaHHbIX B 06ayHyto ceTb Lacuna Network.

3anyck UC3 LACUNASAT-4 (-2B) ¢ nomoupto PH COKO3-2-1A/OPEFAT Hameuancs Ha 2021 r. n 6bin OCyLeCcTBEH B
mapre.

2.1.1.35. NpoekT cucreMmbl kKoMnaHum Kineis (®PpaHums)

CuctemMa npegHasHayeHa ANs OpraHu3aumMu HU3KOCKOPOCTHOM peTpaHCisuMM AaHHbIX loT-ceTeld. MnaHupyeTcs, YTo
CNYTHUKM cUCTeMbl ByAeT NCMob30BaTbCs B MHTEpPeCcax PeTpaHCNsAUMM AaHHbIX cucteMbl Argos DCS.

Co3paet cucrtemy komnanms CLS (Collecte Localisation Satellites) — gouepHee npegnpusitue hpaHLy3CKOro KocMmuye-
ckoro areHTcTBa CNES M cTpaxoBoi koMnaHumM CNP Assurances.



OnepaTopoM cucTeMbl CTaHeT co3gaHHas B 2019 r. godepHsia cTpykTypa areHTctea CNES v komMnaHum CLS — koMnaHus
Kineis.

= Kineis: www.kineis.com

MepBoHaYanbHO B COCTAB CUCTEMbI AO/HKHbI Bblfv BOMTH 20 HAHOCTYTHUKOB TUMA «KybCaT», pa3MelLeHHbIX Ha opbuTax
BblcoToM 600 KM. lNpy 3TOM CTOMMOCTb CMCTEMbI C YYETOM MYCKOBLIX OMepaumii U pacXodoB Ha 3KCMJlyaTauuio CMyTHUKOB
oueHunBanacb B 139 maH. gonn. CLUA. B 2019 r. 661710 NpUHATO peLueHne 06 yBeNnYeHUn Ymcna cnyTHukoB Ao 25. CTouMoCTb
cucTeMbl bbina cHxeHa Ao 111 mnH. gonn. CLUA.

BpeMs Mmexxay NOBTOPHbLIM MPOSIETOM CMYTHWKOB B 30HE PacnofioXXeHUs HazeMHbIX TepMnHanos coctasuT 10...30 MUH.

Pa3paboTumk CnyTHUKOB CMCTEMbI — KOMNaHust Thales Alenia Space. CybnoapsiiHoi opraHvM3aumei No NpoekTUPOBaHUIO
KOCMUWYECKMX anrapaToB CUCTEMbI BbICTYNaeT koMnaHus Nexeya (Toulouse, France), 60pToBOM NpuemMonepeaatoLlein cUcTeMbl
— KoMnaHust Syrlinks. CnyTHMKM Maccoi 25...28 kr 6yayT BbinosiHeHsb! B hopM-akTope 16U. C3 npeanonaraeTtcs ocHalaTb
60pTOBOM ABUraTENbHOW YCTaHOBKOW. PaCcUéTHbIN cpok dyHKUMOHMpoBaHus UC3 — yeTblpe roaa.

B pekabpe 2019 r. Ha opbuTy 6bin BbIBEAEH MPOTOTMN ByAyWMX CMYTHUKOB cUCTEMbl — HaHocnyTHUMK ARGOS NEO B
¢opm-cakTope 12U. PaboTbl Mo cnyTHMKY 6bl1M HauaTbl B Mae 2017 r. O6opygnosaHne ARGOS NEO cucteMbl Argos yCTaHOB-
neHo Ha «kybcate» ANGELS (Argos Neo on a Generic Economical and Light Satellite, apyroe Ha3BaHne — ARGOS NEQO) mMacco
27 xr, co3gaHHoM koMnaHuaMm Skylinks (Nexeya) u Thales Alenia Space. [naBHbIM noapsiaumMkom no cnyTHuky ANGELS aBnsi-
nacb koMnaHus Hemeria. B xofe yCneLwHbIX UCTbITaHWI B TeYeHWe roda cooblieHns oT cucteMbl Argos DCS npuHMManunce
obopynoBaHmeM ARGOS NEO 3Toro CnyTHWKa 1 3aTeM nepefaBanmch B L-AMana3oHe YacToT Ha cTaHumto B Fairbanks.

3aBepLmnTb pa3BepTbiBAHME M BBOA B 3KCJIyaTaLmio CUCTEMbI KOMNaHum Kineis, KOTopasi CTaHeT AOMOSIHEHWEM CUCTEMbI
Argos, HaMeu4arnocb B 2022 r. (Tenepb B 2023 1.).

2.1.1.36. MpoekT cucrembl koMnaHumm Guodian Gaoke (Kurait)

Cucrema Apocalypse komnaHum Guodian HiTech Technology Co. Ltd. (Guodian Gaokeji YG, Beijing) npeaHa3HaveHa ans
peTpaHCiAUMN JaHHBIX OT Ha3eMHbIX I0T-AaTUMKOB.

B cucteme Apocalypse MCMOMb3YIOTCS KUTANCKWE SKCMEpUMEHTasbHble CryTHUKKM cBsisu cepun TIANQI (MmnepaTtop
TaHbum («HebecHoe OTKpbITME») ANHACTUM MUH).

KocMuueckuii cerMeHT

B cucteme komnanum Guodian Gaoke MCMONb3YOTCS cneaytowmne cnyTHukKM (Tabn. 2.18).

Tabnuua 2.18

MapameTpbl Op6UTHI
HanmeHoBaHue NUC3 35‘1‘;2?@ PakeTa-Hocutenb Homep NORAD BbICOTa B HaK/IOHEeHMe,
anoree/nepuree, kKM rpag.
TIANQI-1 (CHANGSHA GAOXING) 29.10.18 LONG MARCH-2C 43669 519/508 97,4
TIANQI-3 (TAO XINGZHI) 05.06.19 LONG MARCH-11H 44311 579/560 45
TIANQI-2 17.08.19 JIELONG-1 44487 559/531 97,5
TIANQI-4A 44842 505/492
TIANQI-4B 07.12.19 KUAIZHOU-1A 44843 509/492 97,5
TIANQI-5 (XINZHOU/YUNJIANG) 15.01.20 LONG MARCH-2D 45019 490/474 97,2
TIANQI-10 25.07.20 LONG MARCH-4B 45941 498/483 97,4
TIANQI XINGZUO-6 26.10.20 LONG MARCH-2C 46810 610/589 35
TIANQI-11 (SCORPIO-1) 07.11.20 CERES-1 46904 498/482 97,4
TIANQI-8 (PING'AN-1) 22.12.20 LONG MARCH-8 47299 512/504 97,4
TIANQI-9 27.04.21 LONG MARCH-6 48252 512/498 97,4
TIANQI-12 06.05.21 LONG MARCH-2C 48426 603/597 35
TIANQI-14 18.06.21 LONG MARCH-2C 48864 604/595 35
TIANQI-15 (RUIJIN) 19.07.21 LONG MARCH-2C 49027 606/5964 35

[lns NeMOHCTpaLMM BO3MOXXHOCTEN CUCTEMBI NIAHUPOBANOCh BbIBECTU Ha opbuThl 38 UIC3 k koHUy 2020 T.
NC3 cepumn TIANQI-1 (CHANGSHA GAOXING) (puc. 2.10) Maccoi okono 8 Kr co3gaHbl ans koMnaHum Guodian Gaoke
Ha ocHoBe HoBoM nnatdopmbl 0805 (6U) uccneposaTtenbckoro MHcTMTyTa Tianyi Space Technology Research Institute
(Changsha) kocMmMyeckyx TexHosormin. KomMepyeckuM npeacTaBUTENIEM 3TOMO WMHCTUTYTa sIBMs/acb KOMMaHusi SpaceTy
(Beijing n Changsha), ocHoBaHHas B siHBape 2016 r. CnyTHVMKM NpegHa3HaYveHbl Ans pa3MeLleHunst 060pyaoBaHns peTpaHCs-
UMK AaHHbIX IoT.



Puc. 2.10. KoHcTpykTrBHas cxema UC3 cepum TIANQI-1

B 3Ty ceputo Bownm wectb cnyTHMKoB: TIANQI-1, TIANQI-2, TIANQI-3 (TAO XINGZHI nin XINGZHI JIAOYU
1, cosaaH ans komnaHun Guodian Gaoke 1 obpasoBaTtenbHoro doHaa Tao Zhixing Education Foundation. Ha ero 6opTty, kpome
060pyaoBaHMsl peTpaHCNAaUMM AaHHbIX 10T, 6bina yCcTaHOBMEHa ONTO3/IEKTPOHHAs kamepa), TIANQI-4A, TIANQI-4B u
TIANQI-5 (XINZHOU/YUNJIANG).
UC3 TIANQI-6 (puc. 2.11) maccoi okono 50 kr cozgaH ans komnaHum Guodian Gaoke koMnaHuel ASES Spaceflight Tech-
nology noa pykOBOACTBOM LUAHXaWCKOrO MHCTUTYTa NPOEKTUPOBAHUS KOCMMYECKUX cucTeM (Shanghai Institute of Space Sys-
tems Engineering) Ha ocHoBe nnatdopmbl CUBIC STAR ans pasmeLleHns 06opyaoBaHUs peTpaHcnauum aaHHbIx [oT.

Puc. 2.11. KoHcTpyktneHas cxema UC3 TIANQI-6

WUC3 cepumn TIANQI-8 (puc. 2.12) maccoit okono 50 Kr cozaaHbl anst koMnaHun Guodian Gaoke koMnaHuein ASES Spaceflight
Technology noa pykoBOACTBOM LUQHXaNCKOro MHCTUTYTa NPOEKTUPOBAHMSI KOCMUYECKMX CUCTEM Ha OCHOBE YCOBEPLLEHCTBO-
BaHHOM NnaTcopMbl.

Puc. 2.12. KoHcTpyktueHas cxema UC3 cepum TIANQI-8




B 3Ty cepwuio Bownm yeTblpe cnyTHUKa: TIANQI XINGZUO-8 (PING'AN-1, co3aaH ans pasMmelleHuns obopyaoBaHusi
peTpaHcisiumMmn gaHHbix IoT 1 B koonepaumu ¢ 6aHkoM Ping'an — anst pa3melleHunsi 06opyaoBaHust peTpaHCsUMn MHaHCOBBIX
AaHHbIX), TIANQI-9, TIANQI-14 1 TIANQI-15 (RUIJIN).

UC3 cepumn TIANQI-10 (puc. 2.12) Maccol okono 50 Kr co3aaHbl Ans koMnaHum Guodian Gaoke koMnaHueit ASES Space-
flight Technology noa pykOBOACTBOM LU@HXAWCKOr0 MHCTUTYTA NMPOEKTUPOBAHMSI KOCMUYECKUX CUCTEM Ha OCHOBE HOBOW MJiaT-

¢opmMbl.

Puc. 2.13. KoHcTpykTtueHas cxema UC3 cepum TIANQI-10

B a1y cepuio Bownu Tpu cnyTtHuka: TIANQI-10, TIANQI-11 (SCORPIO-1, BbiBeaeH Ha opbuty ¢ nomouwbto PH
CERES-1 (GUSHENXING-1) yacTHoi koMnaHum Galaxy Power) n TIANQI-12.

2.1.2. CucteMbl ro1I0COBOM CBAI3U U NepeAaum [aHHbIX

2.1.2.3. NMpoekT cucrembl Omnispace (CLUA)

CucrteMa npeaHasHadanack s obecneyeHust NoaBUXHONM M (UKCMPOBaHHONM TenethOHHOMN CBSI3W, ABYCTOPOHHEN Tene-
¢oHun, ABYCTOPOHHEro obMeHa coobLLUEHNSMU, HU3KO- U CPEAHECKOPOCTHLIMU NMOTOKaMM AaHHbIX, AOCTYNa K pecypcaM CeTu
MHTEpHET NoABMXXHbBIX U CTaLMOHAPHbIX abOHEHTOB.

OnepaTop cucteMbl — KoMMnaHns Omnispace. LLTab-kBapTrpa KoMnaHum pacnosioxxeHa Heganeko ot McLean (. Bup-
[KUHKSA).

= Omnispace: www.omnispace.com

KoHuenumns cuctembl npegycMaTpusarna UCNonb30BaHNE ABYX KOMMOHEHTOB — CUCTEMbI Ha OCHOBE reocTaunoHapHOro
MC3 n cnctembl Ha ocHoBe WIC3 Ha cpepHux opbuTax (International MEO system).

B sHBape 2009 r., nocne 3anycka u BbiBoAa Ha opbuTty cnyTHuka ICO G1, deaepanbHas KOMUCCUS NO CBA3M paspelunna
koMnaHumn ICO Global Communications Mcnonb3oBaTh HaszeMHoe aornonHeHne ACT B cocTaBe cucTeMbl Ha ocHoBe MC3 Ha
reoctalmMoHapHo opbute. OaHako komnaHus ICO Global Communications UCMbITbIBaNa Ha hOHE NPOAOMKAOLLMXCSA CyAeBHbIX
pasbmpaTenbCTB ¢ KoMMaHuel Boeing, ObIBLUMM FMlaBHbIM MNOAPSAYMKOM MO pa3paboTKe CMyTHWUKOB AN MCMOMb30BaHUS Ha
cpefHux opbuTax, cepbesHble (hMHAHCOBbIE CIIOXHOCTW, HE MO3BOJIAIOLIME OCYLLECTBASATL 3(PMEKTUBHYIO SKCMyaTaUmo Cu-
CTEMbI, M, B YaCTHOCTM, €e Ha3eMHOro AonosHeHus. Kpome Toro, He nony4ynn Kommepyeckoro ycrnexa npoekt ICO Mobile
Interactive Media, OpeHTUPOBaHHbIN Ha NPeAOCTaBNEHME YCITYT TENEBUAEHUS NMOABUMKHBIM abOHEHTaM.

B 370l cBS3n B Mae 2009 r. 4nsi peCcTpyKTypr3aumnm KoMnaHum 6bifia MHMUMKMpPOBaHa NpoLueaypa 3aliuTbl OT 6aHKPOTCTBA
JIOYEpPHEro noapasaeneHnst — koMrnaHum ICO North America, nepemMeHoBaHHoM B Mae 2009 r. B koMmnaHuio DBSD North
America 1 OTBeYaBLUEN 3a IKCMIyaTaUMIO reoCTaLMOHaPHOMO 31eMeHTa C Ha3eMHbIM JOMONHEHNEM Ha TeppuTopumn CLLA.

OnepaTopoM cucTeMbl, KOTOpast Tak 1 He bbia BBeAeHa B KOMMepYeCcKoe UCMoNb3oBaHue, A0 cepeanHbl 2012 . BbICTY-
nana komnanua Pendrell (B uoHe 2011 r. komnaHus ICO Global Communications n3mMeHuna csoe Ha3saHue Ha Pendrell
Corporation).

B 2011 r. 10 4acTUYHO FOTOBbIX CMYTHWKOB, HaXOAALLMXCS Ha apeHAyeMoM koMmnaHuel Pendrell cknage B El Segundo
(wTaT KanudopHus), npeanonaranock npoaaTtb toxxHoadprKkaHckol koMnaHum Jay & Jayendra. HecMoTpsi Ha To, UTO caernka
6bl1a 3akoyeHa, ee UCMOoSTHEHNE He COCTOoSANOCh — K Hosi6pto 2011 r. komnaHus Jay & Jayendra cnyTHMKKM He Bbikynuna. B
2012 r. koMnaHusa Pendrell 06bsiBUIA O TOM, YTO Ha 3T CMYTHUKM €CTb HOBbIV NMOKynaTesb U 4 Mast AO/HKHO BbITb 3aK/OYEHO
COOTBETCTBYHOLLEE CcornalieHne. BoamMoxHo, 4To aTMM nokynatenem sisnsetcs DISH Network. B oTHoWeEHWM yxe HaxoasLe-
rocst Ha opbute UC3 ICO-F2 6bi10 06bBNEHO, YTO A0 KOHUA MoHS 2012 r. ero akcnnyaTaumsa 6yaeT npekpalleHa.



B 2010 r. MMHMCTEPCTBO CBA3M Benukobputanum Ofcom Bbipasuio HamepeHue 06patuTbest B ITU ¢ npocb6oit 0TMEHNTb
YaCTOTHbIE Ha3Ha4veHus1 ans npoekta cuctembl MIC3 Ha cpeaHux opbuTax ICO-P 1 UCKTIOYUTB UX U3 FNIAaBHOMO MEXAYHAapPOAHOro
peecTpa paano4acTOTHbIX NPUCBOEHMI. MPUHATME COOTBETCTBYHOLWMX pelleHnid ITU cocTosinock B Havane 2012 r.

B 2013 r. nocne npekpalleHusi ncrnonb3osaHus UC3 ICO-F2 koMnaHueln Pendrell U aHHYNMPOBaHUS ee NULEH3MM Ha
YYaCTKM B S-AMana3oHe YacToT, BblAeNeHHbIe 18 pa3BepTbIBaHUS cCpeaHeopbuTanbHOro cerMeHTa cuctemsl 1CO, aBcTpanuid-
ckasi KoMnanus Sirion Global o6bsiBuna o npuobpeterHnn y komnavum ICO Global Communications npas Ha 30 Mly B S-
AvanasoHe yactoT (20 My B yyactke 2170...2180 MI'y 1 10 My B yyactke 1980...2000 MI'y) M nonyyYyeHUn NepBUYHOMO
ofobpeHnss MC3 Ha ux ucnonb3oBaHue. Cooblanocb, YTO C paspelleHnst perynsTuBHbIX opraHoB [anya-Hosas BuHes u
ABCTpanum 3TOT YaCTOTHBIV Pecypc MOXET MUCMOb30BaTbCA ANS CyTHUKOBOM ceTu cBsi3u SIRION satellite network.

KoMmnaHus Sirion Global ¢ nomoliblo aodepHeit koMmnaHum Omnispace, 3apeructpupoBaHHol B CLUA, nnaHupoBana
HayaTb NPeAOCTaBNSATb YCYry NMOABWKHOW CBSI3M U MEXMALLMHHOIO 06MeHa AaHHbIMM C NMOMOLLbIO CUCTEMBI CpeiHeopbUTasb-
HbIX cnyTHMKOB (10 UIC3 B ABYX M/IOCKOCTAX Ha OpbuTax BbicOTOM 6500 KM, niaHMpyeMoe Hayano NpeaocTaBieHust yeiyr —
2016 r.), NepBbIM CNYTHUKOB KOTOPOW AO/MKEH 6bin cTtaTh MIC3 ICO-F2.

CornacHo 3asBfieHusIM KoMnaHum Omnispace, CyTHUK 6bi1 nepenmeHoBaH B OMNISPACE-F2 u ¢ 2013 r. ucnonb3yeTtcs
B cocTaBe cucteMbl Omnispace. OaHako B kKoHuUe 2014 r. B pe3ynbTaTe pacCMOTPEHUS| BO3PAKEHWIN aAMUHUCTPALMIA paano-
CBSI3M BenmkobpuTaHnm, B peectpe KOCMUYECKNX O6BEKTOB KOTOPOM Bbin 3aperucTpupoBaH crnyTHuK 1ICO-F2, u Manya-Hoeol
BMHEW, CONPOBOXAABLLErocs AnuTeNbHbIM 06CYyXXaeHneM 06CToATeNbCTB AaHHOro ciyyasi, MC3 nckAumMn BO3MOXHOCTb UC-
nosib3oBaHusl cnyTHuKa ICO-F2 B ceTu CBS3n KoMnaHuu Sirion Global.

TeM He MeHee, koMnaHna Omnispace paccuuTbIBAET NPOAOIKUTL Ucnonb3osatb UC3 ICO-F2 (OMNISPACE-F2), oTMevas
TakoKe, YTo 06nafaeT KOCMMYECKMMYM annapaTaMu U Ha3eMHOW MHPACTPYKTypoi Ha cymMy 1,5 mnpg. gonn. CLUA, Bkitoyas
10 NUC3 6biBlLE cucTeMbl ICO-MEO, XpaHsILUIMECS Ha 3EMME B PEXMUME KOHcepBauuu. Mo OUeHKe CneLnanucToB KOMMaHum
Omnispace, C3 ICO-F2 HaxoaMTCsa B yAOBNETBOPUTENIBHOM TEXHUUECKOM COCTOSIHUM, M CPOK €ro yHKLIMOHNPOBAHNS MOXET
MpeBbLICUTL pacyeTHbIN Ha 5 1 6onee neT. KoMNaHWsi paccuMThbiBaeT 3aMHTEPECOBaTb CBOMMM YC/lyramMmn CBsi3u O0COBEHHO B
MPUMNOSISIPHBIX PaioHaX MUHUCTEPCTBa 060poHbI CLLIA, ABCTpanuu v apyrve rocyaapCTBEHHbIE BEAOMCTBA M CIYXObI, HyXXAa-
tOLIMECS B YCTOMUMBBIX, C AOCTATOMHOM NPOMYCKHON CMNOCOBHOCTHIO M OTHOCUTENIbHO HEAOPOrMX KaHanax CBS3M Ha BbICOKUX
LUMpOTax.

B utoHe 2017 r. Omnispace cMorfia npveneyb A0NONHUTENbHbIE MHBECTMUMM Ha cyMMy 30 MnH. gonn. CLUA. OCHOBHbIMM
MHBECTOpaMu BbICTYNUAM koMnaHuu Intelsat, Columbia Capital, Greenspring Associates. Takxxe napTHepamu Omnispace siB-
nsoTcs TDF Ventures 1 Telecom Ventures. ObLasi cyMMa MHBECTMLMI, NOMyYeHHbIX koMnaHuei B 2016...2017 rr. coctaBuna
46,8 mnH. gonn. CLUA.

KocMunueckuii cermeHT

B coctase cuctemMbl Omnispace UCNONb30BaNCa OANH CNYTHUK (Tabn. 2.19).
Tabnuua 2.19

MapameTpbl 0pbuThI
HaumeHoBaHve UC3 fara Pakera-Ho- | Homep BbICOTA B HaK/IOHEHM
3anycka cnTens NORAD coTa aKJIOHEHKE,
anoree/nepuree, kM rpaa.
ICO-F2 (OMNISPACE-F2) 19.06.01 ATLAS-2AS 26857 10637/10580 44,8

3anyck nepsoro skcnepnMeHTanbHoro NC3 cuctemol 12 mapTa 2000 r. OKOHYMACS HeyaauHO mM3-3a aBapuu PH ZENIT-
3SL. 3To NpvBENOo K 04epeaHOMY NepecMoTpy NporpaMMbl. 3anyck BTOPOro skcrnepuMenTansHoro IC3 — 1ICO-F2 — ocyLyecTs-
NneH B mioHe 2001 r.

PaspaboTky UC3 ocyulecTensina koMmnaHusi Boeing Satellite Systems Ha 0cHOBe 0bneryeHHoro BapuaHTa (6e3 anoreHom
aY) nnatdopmbl BSS 601MEO, koTOpas paHee WCMosb3oBanacb Ans reoctaumoHapHbix MC3. TabapuTbl cnyTHUKA —
2,3%2,3%4,8 M.

CnyTHMK 060pyAoBaH ABYMS! YETbIPEXCEKLIMOHHBIMM MAaHENSAMU CONTHEYHbIX BaTapei anvMHon 14 M kaxaas, obecneumsa-
IOLLMX MOLLHOCTb B KOHLE cpoka cnyx6bl UC3 8,9 kBT. PacyeTHbI cpok dyHKUMoHMpoBaHus MC3 — 12 neT. Ha cnyTHuke
YCTaHOB/EHbl aHTEHHbIE pelleTkuy, hopMmupyiome rnobanbHble yuun Ans CBS3U C HA3EMHbIMU CTaHLUMSMU CUCTEMbI. AHTEHHBI
abOHEHTCKON PaiMONINHINKN BbINOMHEHBI B BUAE MHOMONyYeBbIX yrnpaBnseMbix LUncdposbix AP. Obee umcno GopMupyembix
KaHanoB cBA3M — 490, YACNO NPOCTPAHCTBEHHbLIX Ny4yelrt AP — 163.

CnyTHMK 6bin BbIBEAEH Ha CpeAHIO KpyroByto opbuTy (BbicoTa B anoree/nepuree 10396/10383 kM, HaknoHeHwe 459 n
nepuoa obpatleHust 6 YacoB) AN1sl NPOBEAEHUS UCNbITaHWIA pa3pabaTbiBAEMOro A1t CUCTEMbI 060PYA0BaHUS U OLEHKMN BAVSIHUS
Tponocdepbl Ha KAa4eCTBO CBA3M B S-AnanasoHe 4acToT.

[Jo 2007 r. cnyTHuK ICO-F2 He ncnonb30Bancs, B Nocneaytowme roasl NpUMEHSINCS Ans PeTPaHCIsSLUMN AaHHbIX B UHTe-
pecax ogHoro u3 deaepanbHbix BegoMcTs CLUA. B HacTosiee BpeMsi CMYTHUK UCMOSb3YETCs ANs OKa3aHUs YCyT NMOoABMXKHOM
CBSI3Y Pa3/IMYHbIM NOTPEOUTENSAM U NPOBEAEHUS UCTIbITAHUI HA3EMHOIO TEPMUHANBHOIO 060pYA0BaHMSI.



OcHoBHble TexHu4yeckune xapakrepucrukm UC3 ICO-F2

MaCCa Ha OPOUTE, Kl ....ooeiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeees 2730
MOLLHOCTb CONHeYHbIX HaTapeit, BT 8500
Pabouwnin avanasoH YacToT abOHEHTCKOW paavonnHum, MIu:
2170...2200
1980...2010
6975...7075
5150...5250
MakcumanbHas SUUM, obBrT:
B C-AMANA30HE HACTOT .. cevuueeirieeerieeerieeeerieeeeeneeeenaanns 25,6
B S-ANANA30HE YACTOT ...cevvrreineeeeeennnenaeeeeeeennnnaaeeeeennes 29
[obpoTHocTb G/T pagnonunum, ab/K:
B C-AMANA30HE HACTOT .eevieiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeees -24
B S-AMANA30HE YACTOT ..eiiereirriririirerreieiireeieeeeeeeeeeeeeeeeees -18

Ha3zeMHbI# cerMeHT

HaszeMHblIi1 CEerMeHT CUCTEMBI, OCHOBHbIE PaboTbl MO KOTOPOMY 6bl/IN 3aBepLUeHbl B Havane 1999 r., cocToMT 13 OCHOB-
Horo B Brewster (wtaT BawwvHrToH, CLLUA) u pesepsHoro B Slough (BennkobputaHus) LEHTPOB YrpaBieHNUsl CUCTEMOMN CBSI3N.
[Ons ynpasnenns NC3 ICO-F2 ncnonb3yloTcs cpefcTBa HAa3eMHOro KOMMeKca yrnpasneHus KoMnanum Intelsat B Long Beach,
wrat KanudopHus.

B cocTaB Ha3eMHOro KOMMsieKca BXOAMT [ABE CTAHLMUN COMPSXKEHMS C NATHIO MNOTHOMOBOPOTHLIMU @HTEHHBIMU CUCTEMAaMMU
Kaxkgas, obecneumBatolime HenpepbiBHYHO €BA3b € IC3 n conpshkeHne ¢ Ha3zeMHbIMK ceTsamm obero nonb3osaHus. [Jonon-
HUTENBbHO MOXET NpUMeHsTbcs 06opyaoBaHMe conpskeHuns B Itaborai (bpasunust), B HacTosiwee BpeMsi He MUCMosb3yeMoe.
CornacHo 3asBneHnsaM Omnispace, NOMUMMO LEHTpa YnpaBieHnusi cuctemMol B Brewster (wTaT BawwuHrtoH, CLUA), ocyulecTs-
JIEHbI PACKOHCEPBMPOBAHWE M NMOArOTOBKA K 3KCTyaTalMmu CTaHLUMK COMPSXKEHUSI C HA3EMHOM CETbIO Ha TeppuTopun Mepma-
Hum (B Usingen) 1 ABctpanuu (B Brisbane), a Ha 2015 r. nnaHMpoBanach NOArOTOBKA eLle ABYX CTaHLMM.

2.1.2.4. NMpoekT cucremsbl Pearls (BenmkobputaHus)

CucteMa npegHasHayeHa Ans NpeAoCTaB/IeHUs YCIyTr HU3KOCKOPOCTHOM NepeAayn AaHHbIX M roN0CoBOM CBS3W. PaboTbl
no cosgaHuio cuctemol ¢ mions 2016 r. Beget komnaHus Sky and Space Global (SAS Global).

LLitab-kBapTupa KoMnaHuu pacrnonoxeHa B Benvkobputanum, a odmcel — B ABcTpanum (Subiaco, WA) n Uspaune.

Cucrema gomkHa coaepxxatb 200 MC3, pasMelleHHbIx Ha opbuTtax BeicoToi 500...800 KM B NATM opbuTanbHbIX NIOCKO-
CTSIX, pacCYMTaHHbIX Ha 06CYXXMBaHUE NPUIKBATOPUaNbHbIX paiioHOB B nNpeaenax 15° to.w. n 15° c.uw.

MepeyeHb ycyr, NPeaoCcTaBseMbIX CUCTEMOW, COAEPXUT 3aLUMLLEHHYIO Nepeaaqy rofocoBbiX cOobLieHMI (Kak B pe-
anbHOM MacliTabe BPEMEHM, TaK U B 3aMncK), TEKCTOBLIX M MIHOBEHHbLIX COO6LLEHNA, BOPTOBLIX AAHHLIX BO3AYLUHbLIX NleTa-
TeNbHbIX annapaToB, AaHHbIX B MHTEpecax BOEHHOMO MCMosb30BaHMs 1 obecneyeHns 6e3onacHOCTH, HGOpMaumn o GpuHaH-
COBbIX TPaH3aKUMSX U psg ApYrnx ycnyr.

KoMnaHuel 3ak/oyeHbl CornalleHnst ¢ MUHUCTepcTBaMm 060poHbl CLUA (06 npegocTaBieHnn MHopMauum no KocMu-
yeckoi 06CTaHOBKE B MHTepecax obecneyeHmnst PyHKLUMOHNPOBaHNSA CO34aBaeMON cucTeMbl) 1 BenmkobpuTtaHum (06 ucnonb-
30BaHUM paaMonMHMin UHF-aManasoHa YacToT Ans ynpaeneHust dyHKumMoHupoBaHueM UC3). CtomMocTb npoussoacTea 200
NC3 ouenunsaetca B 39...58 mnH. gonn. CLLA.

[Jo koHua 2019 r. Ha opbuTbl NnaHMpoBanoch BbiBeCT 100 HAHOCNYTHUKOB cucTeMbl. [Ans 3anyckos MC3 Hameyanoch
ncnons3oBatb PH LAUNCHERONE komnanum Virgin Galactic. B nonHom o6beme BBOA CUCTEMBI B UCMO/b30BaHNE AO/MKEH Obin
coctoaTbes B 2020 r.

B nekabpe 2019 r. n3-3a MHAHCOBLIX OrpaHNYeHni koMnaHus SAS Global nnaHMpoBana BbIBECTM Ha Op6UTHLI TOSIbKO 8
MNC3 k koHuy 2020 r.

B aHBape 2021 r. koMnaHusa Sky and Space Global 6bina nepenmeHoBaHa B Sky and Space Company Limited.

= Sky and Space: skyandspace.co
KocMuueckuii cerMeHT

B cocTase cucteMbl koMmnaHum SAS Global ncnons3osanvce Tpy cnyTHUKa-npotoTuna (Tabn. 2.20).

Ta6bnuua 2.20

0
[ata PakeTa- Homep 3pameTpbl OpOUTI

sanycka | Hocutenb | NORAD BbicoTa B HaknoHeHwe,
anoree/nepuree, kM rpaa.

RED DIAMOND 23.06.17 PSLV-XL 42783 503/489 97,2

HanmeHoBaHue UC3




GREEN DIAMOND 42785 502/489
BLUE DIAMOND 42786 502/489

CnyTHUKM OTHOCATCA K Kaccy «KybcaT» M U3roToBfeHbl KOMMaHueil GomSpace B koHdurypauum 3U. Macca UC3 —
OKOJ10 6 Kr.

DKCnyaTaUMOHHbIE BEPCUM CMYTHUKOB CUCTEMbI CO34atoTcsl B opM-akTope 6U Ha OCHoBe niaTdopMbl KOMMAHUK
GomSpace. CnyTHukn 0bopyaytoTcs obopyaoBaHmeM cBsi3un, paboTatrowmm B S-, L- n UHF- (437,1 MI'y) amanasoHax 4acTor.
B cucteme npegnonaraeTcs UCNONb30BaTh MEXCMYTHUKOBbIE KaHasbl CBSI3W S-Anana3oHa vacToT.

B okTa6pe 2020 r. koMnaHum SAS Global u Virgin Orbit 3akniounnmM TPEXNETHUIA KOHTPAKT Ha 3aryCcku CMyTHUKOB CEpUn
DIAMOND komnaHum SAS Global, HaunHas ¢ nonsa 2021 r. OaHaKo B nfaHax 3anyckoB 3TUX CMYTHUKOB HET.

A6OHEeHTCKMe TepMHuHabl

B pamkax cornaweHus ¢ koMnaHuel SocialEco ansi HaceneHust NPUaKBATOPUanbHbIX CTpaH adpPUKAHCKOro U ApYyrux
KOHTMHEHTOB M/IaHMPYeTCs pa3paboTaTh AelleBble CMApT(OHbI B N'YMAaHUTApPHOW YNPOLLEHHON U aHApPOUa-BEPCUSAX CTOUMO-
ctbto 1 1 20 gonn. CLLUA cooTBETCTBEHHO C MHTEMPUPOBAHHBIM MO YMOMYaHMI0 MHTEPGENCOM cucTeMbl Pearls.

Mpepnonaranock, YTo abOHEHTCKME TePMUHaNLI pa3paboTaeT u nsrotosut komnaHus AYECKA Communication Systems.

2.1.2.5. NMpoekTt cucrembl Hongyan (Kutaii)

MHorodyHKLUMOHaNbHas cnyTHUMKoBas cucteMa Hongyan (Hongyan Satellite Constellation Communication System) npea-
Ha3HayeHa Ans opraHW3aLmmn NOABMXKHOM FONI0COBOM CBSI3W U Nepeaayy AaHHbIX B FobanbHOM MacliTabe.

C nomoLblo cucTeMbl Hongyan («AuKuiA rycb») NpeanonaraeTcs NpeaocTaBnsTb YCIyrn PpeTPaHCISUMM AaHHbIX Ha3eM-
HbIX CUCTEM AATUMKOB, MEXMALUMHHOrO 06MeHa AaHHLIMU, UAEHTUMhUKALMN U OTCIEXMUBAHWUS NEPEMELLEHNI MOPCKUX CYA0B
no curHanam AlS, npuema cooblleHunii cuctembl ADS-B, MOBUIIBHOTO BELL@HWs!, Nepefayy HaBUraLMOHHbLIX MOMPaBoK, U B
NepcrnekT1BE BbICOKOCKOPOCTHOW Nnepesayy AaHHbIX MO TEXHOIorun 5G.

Pa3paboTKy cncTeMbl OCyLLecTBASIET rocyaapcTBeHHas komnanus CAST (China Aerospace Science and Technology Cor-
poration) 1 ee goyepHee npeanpusatne China Great Wall Industry Corporation.

= CAST: english.spacechina.com

DKcnyaTaumio cucTteMbl byaeT oCyLLecTBASATb A0YEPHS KoMMnaHus y komnaHum CAST — Dongfanghong Satellite Mobile
Communication.

MNepBoHayanbHO B KoHUe 2016 r. 3asBnsA10Chb O NiaHax pas3sepTbiBaHus K 2023 r. cuctembl B coctase 60 manbix UC3.
Bnocneacteum (c deBpans 2018 r.) KONMYECTBO CNYTHMKOB CUCTEMbI 6bI/10 yBenu4yeHo Ao 320. 3To Morno 6biTb CBSA3aHO C
npucoeanHeHneM K nNpoekTy TannaHaa. CoOTBETCTBYIOLLEe cornalleHne 66110 3aKioUeHo Mexay YHuBepcuTeToM KaceTcapTa
(BaHrkok, TaunaHa) u komMnaHuel China Great Wall Industry Corporation. KuTalickasi CTOpOHa TakXxe pacCuUMTbIBAET Ha yua-
CTWe B NpoeKTe ApYrux CTpaH 1 opraHu3auuii.

Pa3BepTbiBaHME CUCTEMbI MPeAnosnarasoch OCYLECTBAATL B TPU 3Tana v 3aBepmntb B 2025 1.:

— nepBbIi 3Tan — AeBSATb 3KCNepuMeHTanbHbiX MC3 (B TOM uncne 3anylueHHsii B 2018 r.) B 2020 r.;

— BTOpoW 3tan — 60 UC3 B 2023 r.;

— TpeTtuii 3Tan — 320 C3 B 2025 T.

Ha BTOpOM 1 TpeTbeM 3Tanax cucteMa byaeT Takke UCNoNb30BaThCs AJA NPefoCTaBNeHNs NOABMXKHBIX YCYT BbICOKO-
CKOPOCTHOW Mepefaym AaHHbIX Mo TeXHonorum 5G.

Ha 2018 r. Hameyanocb Ha4ano UCMbITaHWUM HA3EMHbIX TEPMUHASIOB CUCTEMbBI U CUCTEMBI YNPaB/IEHNs CYTHUKaMM.

OnepaTopoM cucTeMbl SIBNSETCS KOMMNaHus Hongyan — AoyepHss y KoMrnanum CAST.

B aHBape 2020 r. npegnonaranock BbIBECTU Ha OpOUTHI eLle BOCEMb 3KCNepUMeHTanbHbIX MC3, HO 3TOro He MPOU30LLIO.

KocMuueckuit cerMmeHT

B cocTaBe cncTeMbl MUCMOML30BANCA OAMH CryTHUK (Tabn. 2.21).
Tabnuua 2.21

MapameTpbl 0pouThI
HanmeHoBaHue UC3 fata PakeTa-HocuTenNb Homep
3anycka NORAD BbICOTa B HaKJI0HEHWE,
anoree/nepuree, KM rpaa.
HONGYAN-1 29.12.18 LONG MARCH-2D 43914 1108/1098 50

kcnepuMeHTanbHbIA MIC3 HONGYAN-1 (puc. 2.14) pa3paboTaH koMnaHuen Shenzhen Aerospace Oriental Red Sea Spe-
cial Satellite.



Puc. 2.14. KoHcTpyktneHasa cxema MC3 HONGYAN-1

Macca cepuiiHbIX CyTHUMKOB COCTaBMT 0Kono 180 Kr, MOLLHOCTb 6OPTOBOV CUCTEMBI 3M1eKTponuTaHus — 350 BT. PacueT-
HbI cpok YHKUMOHMpOoBaHus UC3 — He MeHee 5 nerT.

CnyTHMKM ByayT ocHalaTbCs 060pyAOBaHNEM CBSA3M L- U Ka-AnManasoHOB YacToT, a TakxKe annapaTypoi MeXCryTHUKO-
BOW CBSI3W S-AManasoHa YacToT. Ka-AManasoH YacToT MIaHMPYETCS MCMOJb30BaTh S MOAKIHOUEHMS TOYEK LIMPOKOMOSIOC-
HOro A0CTYNa, L-Anana3oH YacTtoT (1668...1675/1518...1525 ML) — nepeaayn aaHHbIX 10T-ceTel, nepefayuv HaBUraLMOHHbIX
nonpaBoK, YCIyr BelaHus Ansi NOABWXXHBIX TEPMUHAN0B, BbICOKOCKOPOCTHOW Nepeayn AaHHLIX U FOfI0COBOM CBA3M C MOMO-
WbIO NOPTaTUBHbLIX TepMuHanoB. lNpueM curHanoB ADS-B npeanonaraeTcs OCyLWeCcTBNATb B AMana3oHe yactoT 1088...
1092 MI'y, curHanos AlS — B AnanasoHe YacTtoT 161...162 MI'u. Takxke Ha CnyTHMKaxX CUCTEMbI MpeanosaraeTcs ycTaHaBAnBaThb
obopynoBaHue cBA3n C-ananasoHa 4acToT 1 AvanasoHa Yactot 460...470 Mru,.

HazeMHbIl cerMeHT

B Ha3eMHOM CEerMeHTe NIaHNpPOBaoCh MUCMOb30BaTh 20 LLTHO30BbIX CTAHLIMI U LIEHTPbI 06paboTKM AaHHbIX. BO3MOXHO,
YTO KOJIMYECTBO HA3EMHbIX CTaHUMIA ByAeT cokpalleHo bnarogapa npeanonaraeMoMy UCMob30BaHUI0 MEXCNYTHUKOBBIX Nn-
HWUIA CBA3MN.

2.1.2.6. NMpoekT cucremnl Leo Sat Courier (FTepmanuns)

CucteMa npepHasHayeHa Ans opraHusaumm rnobanbHOM ABYCTOPOHHEN TenedOHHOM CBSI3M M Nepeaayv AaHHbIX, a
TaKXXe ornpeaeneHnst MeCTorNosIOKeHNs1 abOHEHTOB C MCMOb30BaHMEM 60/1bLIOro YMcna H1M3koopbutanbHbix UC3 (Big LEO).
PaboTbl N0 CO3aaHMI0 CUCTEMBbI BENla repMaHckasi KomnaHus Satcon.

= Satcon: www.satcon-de.com

KocMunueckuit cerMmeHT

[laHHbIN NPOEKT npeaycMaTpuBan UCMo/b30BaHMUE 72 HU3KOOPOUTanbHbIX MC3, UTO ABNSNOCH abCONMOTHLIM PEKOPAOM
[ANS CNYTHUKOBBIX cuCTeM CBs3n no uncny VC3 B cocTaBe KOCMUYECKOro cermeHTa. CnyTHWKM MNaHWpOBaNoCh pa3mMecTuTb B
BOCbMM OpbuTasibHbIX NNockocTsx (no 9 UC3 B kaxzoin nnockocTu) Ha BbicoTax okono 800 kM. B kaxaoit nnockocT Kpome
onepaTUBHbIX CMYTHUKOB MJIaHNPOBasIOCb MMETL MO 0AHOMY pe3epsHoMy UC3.

B cucteme npefycMaTpyBanoch UCMosb30BaHWE PaAMONIMHUMIN MEXCMYTHUKOBOM CBS3W B AMana3oHe yactoT 24...25 Ty
(BMa moaynsumm QPSK, SUUM 36,5 ab'BT). CBsi3b ¢ aboHeHTaMy npeanosiaranocb NoAAEpPXXMBaTb B AManasoHax 4yacTtoT
1610...1626,5 MI'y (pagnonuumsa «eeepx») u 2483,5...2500 MI'y (paavonuH1st «BHU3»).

OcHoBHble TexHu4Yeckue xapakrepuctukm MC3 LEO SAT COURIER

MACCA HA OPOMTE, KI ..eeeiieeiiiiiteiee e ettt e e e e et e e e e et a e e e 689
MoOLLHOCTb CONHEYHbIX HaTapei
B KOHL|E CPOKa aKTMBHOIO (OYHKLMOHMPOBAHUS, BT.............................. 4000
Pabounin AnanasoH YacToT abOHEHTCKOWM paanonuHum, My
L]0 1Tt R T I 1610...1626,5
TIPUEM .ttt ettt e et e et e e et et a e e e aaas 2483,5...2500
Paboumnit ananasoH YactoT duaepHon paanonuuum, Iu;
MIEPEAAYA . ..eeeeeneeeeeeeeteea e e e e e ettt e e e e e eeaat e e e eeeenne e e e e e eennaa e aeeeees 19,3...19,6
L]0 < PPN ... 29,1..29,4
Paboumnit ananasoH YacToT MEXCMNYTHUKOBOM paanonuHum, Mu 24..25
MakcumanbHas UM, aob*BT:




B L-/S-ANaNA30HE HACTOT .....euuienierneetneeeeeeeeeee e e e e eaeeaeeanns 14,8
B Ka-AMANA30HE HACTOT ... teuuueiieueeeeeneeeeneaeennaaeennseeenaarenaaeennnns 36,5

B @BOHEHTCKMX paanoNHUAX Npearnonaranocs NCnonb30BaTb MHOrOCTAHUMOHHBIN AOCTYN C KOAOBbLIM pasaesnieHneM Ka-
HasloB M ABYXMO3ULMOHHYIO (ha3oByto Manunynsaumio BPSK (OUUM — 11,3...14,8 ab:BT). LUn030Bble CTaHUMU CMOTYT MpUHK-
MaTb [AaHHble CO CMYTHUKOB B AnanasoHe yactoT 19,3...19,6 Tu, a nepeaaBaTb — B Anana3oHe yactot 29,1...29,4 I'Tu (BuA
moaynsuum QPSK, MM — 35,9 ab'BT).

HecmoTps Ha cywecTBoBaBLUME MaHbl KOMMAHMM Satcon OCyLEeCTBMTb 3aryCcK NepBoro CnyTHuWka cuctembl B 2004 1. ¢
nomolubto PH CTPEJIA, peanbHble CpOKM BBOAA CUCTEMbI B 3KCMyaTauMio OTCYTCTBOBaNN. B nTore npoekT cucteMol Leo Sat
Courier cTan ocHoBOI Anst NpoekTa cucteMbl Kaskilo.

2.1.2.7. NpoekTt cucremobl Kaskilo (Frepmanuns)

PaboTtbl no co3paHuio cuctembl Kaskilo (npexxHee HanmeHoBaHue cuctembl — EightyLEO) BeaeT komnanus EightyLEO,
OCHOBaHHas B arnpene 2015 .

= EightyLEO: www.eightyleo.com

CucreMa CMOXET UCMOMb30BaTh YacTOTHbIE MPUCBOEHUS, @ TakXKe KOHLEMNUMIO MOCTPOEHNS U TEXHONOrMK, paHee npea-
Ha3HayvasLlumecs ans cuctemsl Leo Sat Courier.

B cucteme Kaskilo nnaHmpyetcs ncnonbsosatb 72 UC3.

CnyTHWKKM 6yayT DYHKUMOHMPOBaTb B BOCbMW OpOUTaNbHBIX MIOCKOCTSIX (MO AEBATb CMYTHUKOB B KaXAOW MAOCKOCTH)
Ha opbuTax BbicoToi 800 KM 1 HakIOHEHMEM 76° C OANMHAKOBbLIM YIr/IOBbIM PAa3HOCOM MockocTel B 45°. [Ins cBsA3U C abOHeH-
Tamu 1 puaepHbIX JIMHUIA BbIBpaHbl Te Xe y4yacTku L-, S-, K- n Ka-ArManasoHOoB 4acToT, YTO U B MpoekTe cucTembl Leo Sat
Courier. KoMnaHusl paccynTbiBaeT MHBECTMPOBATb B MPOEKT Ha HavasnbHOM aTane 5...10 maH. gonn. CLUA. MonHas cToMMoCTb
cncteMbl coctaBuT okosno 50 mnaH. gonn. CLLA.

2.1.2.8. NMpoekTt cucremnbl Theia Satellite Network (CLUA)

MHorodyHkuMoHanbHas cuctema Theia Satellite Network (TSN) npeaHasHayeHa ans BeAeHUs CbeMKK 3eM/N U peTpaHC-
nsumMm M2M/10T-fAaHHbIX. PaboTbl No co3aaHuto cucTeMbl BegeT koMnanus Theia Holdings A co wta6-kBapTupoit B Philadelphia
(wTtaT NeHcnnbBaHus, CLLUA).

= Theia: www.theiainc.com

[nsi CbeMKM NOBEPXHOCTM 3eMIn CNyTHUKM ByayT OCHALLATbCS OMTO3MEKTPOHHBIMM KaMepaMun BMAMMOTO, 6nKHero un
cpeaHero yyactkoB UK criekTpa (Bce CMyTHWKU CUCTEMbI), runepcrekTpanbHon (52 UC3) 1 paanonokaumMoHHON CbeMKU B L-
AvanasoHe YacToT (52 UC3) ¢ BO3MOXHOCTBIO MOMyYEHUs1 U306paXkeHnit ¢ paspelieHneM okono 1 M, CBY-paamomeTtpamu (8
nC3).

BopToBOI NpueMonepesatoLmMili KOMIIEKC CMYTHUKOB 06eCcneunT nosyyeHune ynpasnsiiolmnx AaHHbIX U nepeaady pe-
3y/IbTAaTOB KOCMMYECKOW CbEMKM Ha HaseMHble CTaHLUMM Mosib3oBaTenei (BKItouas NoABMXKHBIE) M LLMHO30BblE CTaHUMKU CU-
CTeMbl, @ TaKXKe peTPaHCNAUMIO HU3KOCKOPOCTHLIX M2M/10T-AaHHbIX, KOTOPble MOMyT UCMNOMb30BaTbCS B AOMNOHEHME U COB-
MECTHO C pe3y/ibTaTaMM KOCMUYECKON CbeMKU. CyTHUKM CMOTYT TaKXXe BbIMNOMHSATL (PYHKUMM NpeaBapuTenbHOn 06paboTku
[aHHbIX Ha 6opTy.

Mepenava M2M/loT-AaHHbIX Ha UC3 6yaeT BeCTUCh B AMana3oHax 4actot 12,75...13,25 (ocHoBHOM) u 14...14,5 ITu,
npueM AaHHbIX Ha3eMHbIMX TepMUHANaMun — B AManasoHax yacrtot 10,7...11,7 n 12,2...12,7 I'Tu. Takxe nnaHMpyeTcs UCrnonb-
30BaTb TEXHOMOrMU Mepefayn Ha OCHOBE CUIHAJMIOB C pacrnpefeneHHbIM CNEeKTPOM U MHOrony4veBble 60pTOBbIE aHTEHHbI C
MHOIOKPaTHbIM UCMOb30BaHMEM YHaCTOTbl. OXMAANOCh, YTO ANS UCMOMb30BaHUS yKa3aHHbIX AMana3oHOB 4acToT B peXume
peTpaHcauumM M2M/IoT-aaHHbIX NOTPeGYETCs NonyyYeHUe paspeLLleHsi COOTBETCTBYIOLLEN aAMUHUCTPaLIMK CBSI3U. Ha3eMHble
TepMuHanbl 6yayT MMeTb aHTEHHbIE CUCTEMbI C 3epkanamm anametpom 40 nnam 80 cm.

CBSi3b CO LUMKO30BLIMM CTAHLMAMM CUCTEMbl ByaeT ocylecTBnaTbCs B Ka-ananasoHe 4acToT (PaguoNMHUKN «BHU3» —
17,8...18,3, 18,3...18,6, 18,8...19,3, 19,3...19,7 n 19,7...20,2 Tu, pagnonuHun «eeepx» — 27,5...29,1, 29,1...29,5 n 29,5...
30 W) 1 C NOMOLLBI0 ONTUYECKUX JIMHMI CBSI3U. KpoMe TOoro, B CUCTEME NMPeayCMOTPEHO MCMOSIb30BaHME MEXCMYTHUKOBBIX
ONTUYECKUX NNHMI cBA3K. Kaxkablih MC3 ByaeT 060pyaoBaThCs YETbIPbMSI KOMMNIEKTaMM annapaTypbl MEXCNYTHUKOBOW CBS3M
ANS OpraHM3aUmnm KaHanoB C COCEAHUMU CMYTHUKAMU B CBOEM M CMEXHbIX OPBUTANbHBIX MIOCKOCTSX M ABYMSI KOMMJIEKTaMM
[NS CBSA3W C HA3eMHbIMM LLU030BbIMK CTaHUMAMM (NPOMYCKHAas COCOBHOCTb ONTUYECKMX KaHanos ces3u — 10 Méut/c).

B cncreme TSN nnaHmpoBanock ucnonb3oBatb 120 UC3. CnyTHMkKM 6yayT pa3mellaTtb B 8 opbutanbHbIX naockocTax (no
14 OCHOBHbIX 1 OIHOMY pe3epBHOMY CMYTHWUKY B KaX[IOM MIOCKOCTU) Ha opbuTax BbicoTon 800 KM U HakloHeHMeM 98,6° ¢
OAMHAKOBbIM YI/IOBbIM PAa3HOCOM MJIockocTel B 45°. CyTHVKM ByAyT MMETb CUCTEMY OpUEHTaLMM U CTabunmsaumm Ha opbuTte
no TpPeM ocsM.



YnpaBsneHue coeanHeHnsIMKU, TPAMKOM U KaHanamMu nepeaayum AaHHbIX obecneyaT Ha3eMHble LIeHTpPbl YpaBieHus ce-
TblO, @ PyHKUMOHUpOBaHWeM NC3 cucTeMbl — LEHTPbI YNpaBAeHUs NoNeToM CMyTHUKOB.

Hayano 3anyckoB CryTHMKOB Hameudanocb Ha 2020 r. 3aBeplnTbCa MOCTPOEHME KOCMUYECKOrO CermMeHTa CUCTEMb
[O/MKHO 6bino B 2022 T.

B mae 2019 r. komnaHus Theia Holdings nonyunna paspelenvie deaepanbHoi kommuccum no cesasu CLUA Ha cosgaHue,
3anycku 1 ynpasneHue 112 cnyTHMKaMKU CUCTEMBI, PaANOCUCTEMBI KOTOPbIX MOryT paboTaTh B L- (1215...1300 Ml'u, paguono-
KauMOHHas cbeMmka), Ku- (10,7...12,7/12,75...13,25; 14..14,5 Ty, aboHeHThl), Ka- (17,8...18,6; 18,8...19,4; 19,6...20,2;
25,5...27/27,5...29,1; 29,5...30 My, wnto30Bble cTaHumn) n V- (37,5...42/47,2...50,2; 50,4...51,4 ITL, WNO30BbIE CTAHLMK)
AvarnasoHax 4yacTor.

2.1.2.9. NpoekT cucrembl komnaHmm Yaliny (CLUA)

CucTeMa npeaHasHayveHa A1 NPeaocTaBnieHns B rinobanbHOM MacluTabe ycyr roylocoBoi CBSI3W M AOCTyna B CeTb MH-
TepHEeT MO BbIr0AHbIM TapudaM, C HU3KUM BPEMEHEM OXUAAHUS U BO3MOXXHOCTBIO MCMOSIb30BaHWS IMYHOrO CMapTdOHa coTo-
BOro TenedoHa.

Komnanusi-ctaptan Yaliny ocHoBaHa B 2013 r., 3aperncrpupoBaHa B [OHKOHre, wrab-kBapTupa pacrnofnioxeHa B San
Francisco (wtaT KanudopHus). OcHoBaTeNb U reHepasibHbI ANPEKTOp KoMnaHum B.TennskoB. KoMnaHust coTpyaHu4ana ¢
WHCTUTYTOM MaTeMaTukn uM. C.J1. Cobonesa Cnbupckoro otaenenns PAH, ®I60Y BMNO «MOCKOBCKMM aBUALMOHHBIM MHCTU-
TYTOM (HaUMOHasbHbIN UCCNEA0BaTENbCKUIN YHUBEPCUTET)», KOMNaHUAMM «CnyTHUKC» U «KocMoTpac».

= Yaliny: yaliny.com
CTOMMOCTb CUCTEMBI oueHuBanack B 1,5...1,8 mnpa. gonn. CLUA.

KocMuueckuii cerMeHT

KOCMWYECKMI CErMEHT CUCTEMbI IO/HKEH HacuMTbIBaTb 144 criyTHMKa (135 OCHOBHbIX M 9 pe3epBHbIX) Ha opbuTax BbiCO-
To 600 kM B 9 opbWTanbHbIX MIOCKOCTAX, pasHeceHHbIX Ha 20°. Macca UC3 (puc. 2.15) 600 kr, pasmepbl 2x1,4x1,3 M.
CnyTHUKM AO/MKHLI 060PYA0BaTbCA NMpUEMONepPeaatoLEer CUCTEMON Ku-AMana3oHa YacToT C akTUBHOWM MHorosydesoin ®AP ¢
undpoBbIM AnarpaMmoobpa3oBaHMEM U LMPOKWUM YIIOM CKaHUPOBaHWs.

+» Speed links antennas

» Main body

- Space lasers

+ Solar panels

Active phased array antenna
* with digital beamforming

Puc. 2.15. Bo3MOXHOe KOHCTPYKTUBHOE ucronHeHne UC3 cuctemsl Yaliny

B paagvokaHanax cucTembl npegycMoTpeHa KomneHcaumsi addekta [onnepa, NoafepXKa M3MEHSEMbIX LUMPWHBI
KaHamnoB, CXeM KOAMPOBaHWUS U BUOB MOAYSLIMM, BO3MOXHOCTb PaboThbl C OTPaXEHHbLIM CUrHanoM. Kaxabli CryTHUK CMOXET
peTpaHCIMpoBaTh AaHHbIE CO CKOPOCTbIO He MeHee 100 M6uUT/c, a CKOpOCTb COeAMHEHUS MEXAY CryTHUKaMu byaeT He MeHee
300 M6ut/c. ABOHEHTbI CUCTEMBI MOy4aT BO3MOXHOCTb AOCTYNa B WMHTEpPHET CO CKOpPOCTbi A0 2 M6uT/c npu 3agepxkke
curHana He 6onee 400 mc. B cucteme 6yaeT MCnonb30BaThCs ONTUYECKas MEXCNYTHUKOBAs CBS3b.

[Jo 2017 r. koMnaHua NnaHWMpoBana 3anyCcTWTb Ha OpbWTy ABa TECTOBLbIX KOCMMYECKMX annapaTta. B nonHoMm obbeme
cUCTeMa AokHa 6blna HavyaTb yHKUMOHMPOBATL B 1 kBapTane 2020 r. OaHako MHBECTOP He 6bln HalaeH.

Ha3eMHbI cerMeHT

B coctaBe Ha3zeMHOro cerMeHTa niaHUpyeTCs UCNONb30BaThb LEHTP yNpaBieHns NoneToM CyTHUKOB CUCTEMBI U 40 pe-
rMOHasbHBIX LW030BbIX CTaHUMI ANt obecrieveHus conpshkeHuns € Ha3eMHbIMU CETSAMU CBA3N.



A6oHeHTCKMe TepMUHasbl

[lns CBSI3W Yepes CNyTHUKKU cMcTeMbl abOHEHTaM npeasiaranocb UCMosb30BaTh CyTHUKOBLIM MoaeM Yaliny Point, k ko-
TopoMy no Wi-Fi- nnu Bluetooth-kaHany 6yaeTt nogkniovatbcs cMapThoH aboHeHTa € yCTaHOBEHHbIM creumanbHbiM Mobusb-
HbIM NpWIoXeHueM. MnaHnMpoBanoch, YTO CTOMMOCTb TEPMUHana He 6yaeT npesbiwaTe 200 gonn. CLUA, a pa3mep aboHeHT-
CKOW nnaTbl 3a 6e3nMMUTHYIO cBS3b — 10 gonn. CLUA He3aBMCKMMO OT MecTa M HanpaBsfieHusl Bbi3oBa. B TeueHune nepsbix 10
net pabotbl koMnanus Yaliny obewwana npueneds 500 MAH. abOHEHTOB.

2.1.2.10. NMpoekT cucremol Xinwei (Kutait)

CnyTHUKOBas cucTeMa Xinwei npefHasHayeHa A opraHu3aumy NOABWKHOW rOfI0COBOM CBSI3V M Nepefayn AaHHbIX B
rnobansHoM MacwTabe. MNMoMuMo obcny>xnmBaHUst Ha3eMHbIX abOHEHTOB CCTEMa NO3BONUT 0becneunTb CBS3b C BO3AYLUHLIMU
neTaTtenbHbIMK annapaTamu.

PaspaboTky cuctembl BeayT koMmnaHus Beiling Xinwei Telecom Technology Group Co., Ltd. (Xinwei Group) (BXoauT B
rpynny KomnaHuii Xinwei Technology Group)

= Beiling Xinwei Telecom Technology: www.Xinweigroup.com.cn/

N NEKNHCKUIN NONUTEXHUYECKUI yHUBEpeUTeT LiMHxya (Tsinghua University).

B uHTepecax pa3suTna cryTHMKOBOro 6usHeca komnaHusa Xinwei Technology Group B 2016...2017 rr. Bena neperosopsl
0 nokynke 3a 285 mnH. aonn. CLUA n3paunbckoro onepatopa Spacecom Satellite Communications (siBnsieTcs aoyepHel KoMm-
naHuein Eurocom Group, npuHaanexadlein Bezeq Israeli Telecommunication). Ho caenka B utore He cocTosnach.

KocMuueckuii cerMeHT

B coctaB cucteMbl Mornn BoiTu 32...64 VIC3 Ha HM3KMX opbuTax. Cuctema hyHKLMOHUPYET B S- (KOMaHaHas 1 TeNeMeT-
pyyeckasl paguonuHumM, aboHeHTckas paanonuHug) u C- (puaepHas paguonnHUsa) aAmanasoHax YactoT. CKopocTv nepegayn
[aHHbIX B KOMaHAHON W TENEMETPUYECKOW PaAMONMHUSIX S-AManasoHa 4YacToT cocTaBAT 2 U 5 KOUT/C COOTBETCTBEHHO, B
abOHEHTCKOW pPaAMONIMHMKM S-IManasoHa YacToT — oT 8 MéuT/c (ronocoBast CcBsA3b) 10 1 M6UT/c (Nepepaya AaHHbIX), B K-
LepHO paanonuHum — 1 MéuT/c («3emnsi — UC3») n 2 Méut/c («<UC3 — 3emns»).

B ceHTabpe 2014 r. cocTOsSINCS 3anycK 3KCNEPUMEHTANIbHOrO0 MMHUCMIYTHUKA, NonyymBliero HassaHune LINGQIAO wu
npeaHasHa4YeHHOro Anst OTPaboTKM TEXHONOMMI B MHTEPECax co3AaHuns cucteMbl. CnyTHUK Maccor 135 Kr BbiBeAEH Ha opouTy
C BbIcOTOM 0K0s10 800 KM 1 HakloHeHMeM 98,5°. McnbiTaHus CNyTHMKA 3aBepLIeHbl B OKTS6pe 2014 . u npu3HaHbl pa3paboT-
YMKAMW YCMELLHbIMU.

Mpuemonepeaatowas cuctema MC3 obecneumBaeT hOpMMPOBaHNE MHOMOYHYEBOW AMarpaMMbl HanpaBieHHOCTH (4o 15
rNaBHbIX Nlyyein) C AMHAaMUYECKUM YNpaBfieHWEM MOSIOXXKEHMEM Nlydei. JuaMeTp 30Hbl 06cnyxumBanus UC3 — 2400 km. Ons
MHOrOCTaHLMOHHOMO AOCTYMNa B PaAVO/IMHUN KCMYTHUK — 3eMAS» UCNOMb3YETCA BPEMEHHOE pa3fesieHne KaHanoB B pexuMe
GMSK-TDM, B pagnonnHuUn «3eMss — CNYTHUK» — pasfefeHne KaHanoB B PeXMMe CO MHOrMMK Hecywmmn MS-SCDMA. Bug
KaHa/IbHOrO MOMEXOYCTONUMBOro KoanpoBaHusi — LDCP-koabl. OaHOM M3 0CO6EHHOCTEN KOMIMOHOBKU PaaMOTEXHUYECKOW CH-
CTEMbI CNYTHWKA SIBNSIETCS MCMONb30BaHMe 6/10ka MOHUTOPUHIA 31EKTPOMAarHUTHOM 06CTaHOBKM C Lienbto Bbibopa onTiMarb-
HbIX XapaKTePUCTUK pabounx paavonvHUiA B YCIOBKSIX BbICOKOIN 3arpy>XeHHOCTH S-AManas3oHa YacToT.

Pa3BepTbiBaHME CUCTEMBI MIAHMPOBANOCh 3aBeplnTb K 2020 r., ocywecTsnss 3anycku no 4 UC3 B KaxaoMm.

C ceHTsI6ps 2016 I. cBEAEHMI 0 paboTax No CO3AaHUI0 CUCTEMBI HET.

HaszeMHbIW cerMeHT
B cucreme npeanonaraeTca UCnoJsib30BaHME HAa3EMHbIX Y3/T0BbIX CI'EHLI,VIVI, o6ecneq|/|Barou.w|x conps>eHne ¢ Ha3eMHbIMU

6€eCrnpoBOAHbIMM CETAMU CBSA3M, B YaCTHOCTM pa3paboTaHHOro Ha OCHOBe CTaHaapTa McWill, BXxoasliero B pekoMeHaaLmio
MC3 M.180.

2.1.3. CucteMbl BbICOKOCKOPOCTHOI Nepeaauvn AaHHbIX

2.1.3.4. NMpoekT cucrtembl Hongyun (Kurtai)

Cuctema Hongyun npepHasHayeHa Ans rnobanbHoro NpeaocTaBfeHuns yCIyr BbICOKOCKOPOCTHOW nepeayu AaHHbIX.

PaspaboTky cucteMmbl ocyliecTnsieT komnaHusa CASI (China Aerospace Science and Industry corporation).

B cucteme Hongyun Hameuvanocb Mcnonb3oBaTb 156 cnyTHWKOB. CNyTHUKKM CMCTEMbl Npeanonaranock pasMellaTtb Ha
opbuTax BbicoToi 0kono 1000 KM U HaknoHeHneM 80°.



KocMuueckuit cerMmeHT

B cucTeMe Hongyun MCnonb3oBancst OAMH CNyTHUK (Tabn. 2.22).

Tabnuua 2.22

MapameTpbl 0pbuUTHI
HanmeHoBaHue UC3 flata PakeTa-HocuTenNb Homep
3anycka NORAD BbICOTa B HaK/IOHeHwe,
anoree/nepuree, kKM rpag.
HONGYUN-1 21.12.18 LONG MARCH-11 43871 1086/1069 99,9

MepBbIi 3KCNepMMeHTaNbHbIN cnyTHUK HONGYUN-1 Maccoi 247 Kr 6bin1 BbiBeAeH Ha OpOUTY C HaKJIOHEHWMEM OKOJI0
100° B pgekabpe 2018 r. Ha UC3 ycTaHoBneH peTpaHcnaTop Ka-anana3oHa 4acToT.

CNyTHWUKM UMEIOT OpMY YETLIPEXYTOSIbHOM MPU3MbI. PacyeTHbIN CPoK dyHKLMOHMpoBaHus MC3 — He MeHee 5 neT. [Mo-
Nne3Hast Harpyska CMyTHUKOB COAEPXUT PETPAHCNATOPbI M MHoronyyesyto ®AP Ka-avanasoHa 4actoTt, obopyaoBaHue Mex-
CMYTHMKOBOW CBSI3W. Pagnyc 30HbI 06CNY>XMBAHUSI OAHOIO CryTHMKA CUCTEMbI COCTaBMT OKOJI0 1800 KM, KOIMYECTBO Jy4en
JAVarpaMMsbl HarnpaBIeHHOCTU 60PTOBOI aHTEHHbI — 54. MakcMarnbHast CKOPOCTb Nepeaayy AaHHbIX B aBOHEHTCKON paguoni-
HuK coctaBuT 40 MbuT/c.

TnNoBoi abOHEHTCKMIN TepMMHAN ByaeT OCHaLATLCS aHTEHHOM cucTeMol B Buae ®AP unu napabonouaa AnaMeTpom
0,6 M. MNpeaycMOTPEeHO UCNONb30BaHNe CTaunOHapHbIX, NOABWMKHBIX U NEePEHOCHbIX TEPMUHANOB.

B 2019...2020 rr. nnaH1poBanock 3anyctutb ewe 4 NIC3 ana nposepku KOHUENUMU PYHKLUMOHUPOBAHUS CUCTEMBI. 3a-
BEPLUNTb OPMMPOBAHNE KOCMUYECKOMO CErMeHTa CUCTEMbl B MOSTHOM 06beMe Hameuanock B 2022 r.

3aBoA MO MPOM3BOACTBY CMYTHWMKOB cucTeMbl Hongyun ¢ siHBapst 2019 r. co3paeT koMnaHus Spacety B MpOBMHLMM
Hunan. B anpene 2019 r. 8 Wuhan (nposuHums Hubei) komnaHmsa CASI (China Aerospace Science and Industry Corporation)
Hayana CTPOVTENbCTBO BTOPOro 3aBoZa MO MPOM3BOACTBY CMYTHMKOB cucTeMbl Hongyun. Kakabli 3aBOA paccuMTaH Ha npo-
n3BoacTBo okono 100 UC3 B roa.

B pnekabpe 2019 r. paccMaTpuBancs BapuaHT, Mpy KOTOPOM B cucTeMe Hongyun Hame4anocb ucnonb3osaTtb 864 cnyT-
HWKa Ha opbuTtax BbicoTol 1175 kM c obLieli NponyckHoM crnocobHocTbio 8 ThalT/c. Mpeanonaranock, YTo B cucteme byaet
2 MNH. aboHeHTOB ceTelt 5G, 200 TbiC. aBOHEHTOB C LLUMPOKOMOMOCHBLIM A0OCTYNOM U 10 MfH. loT-cucTem.

B nekabpe 2019 r. komnaHus CASI 06bsiBMa O 3aBEPLLEHUM UCTIbITAHUI CBS3HBIX TEXHONMOrWiA. B 2020 r. nnaHnpoBanocb
NpoBeCTyM 3anyckn 6onee 4 ageMoHCcTpaumoHHbIX UC3. B cucteme B 2021...2025 rr. HaMe4yanocb Cnonb3oBaTb 156 CNyTHMKOB.

KomnaHust SED (Space Engineering Development) — fodepHsis y komnaHun CASI, nnaHuposana B mapTe 2021 r. Ha
CBOEM 3aBOJe HayaTb MPOM3BOACTBO CNYTHUKOB ANs cucteMbl Hongyun ¢ nponssoautensHocTbio Ao 240 UC3 B roa.

2.1.3.5. NMpoekT cucremsl Lightspeed (Kanapa)

Cucrema Lightspeed (paHee uMena HamMeHoBaHue LEO Vantage) npeaHa3HaveHa Ans NpefocTaBieHns yCnyr LWNPOKO-
MOSIOCHOW CMYTHMKOBOW CBSI3M B IN0o6anbHOM MacliTabe B HaUMOHabHbIX MHTepecax KaHazbl.
MpoekT peanusyeT KaHaackas KoMnaHus Telesat.

= Telesat Canada: www.telesat.com/leo-satellites

KocMuueckuit cerMmeHT

B cucteme LEO Vantage “cnonb3oBasncs OAuH CnyTHUK (Tabn. 2.23).

Tabnuua 2.23

MapameTpbl OpouTHI
HanMeHoBaHMe UC3 [aTa PakeTa-Ho- Homep
3anycka cuTenb NORAD BbiCOTa B HaK/oHeHe,
anoree/nepuree, kKM rpag.
LEO VANTAGE-1 (LEO-1) 12.01.18 PSLV-XL 43113 1008/435 99,1

B mMae 2016 r. koMnaHust Telesat 3akasana ABa 3KCNepUMEHTaNbHbIX NPOTOTMUNA CNYTHUKA CUCTEMbI Y KOMMaHMI Space
Systems Loral u Surrey Satellite Technology Limited (BxoauT B rpynny komnaHwui Airbus Defence & Space) — LEO VANTAGE-
2 n LEO VANTAGE-1 cooTBeTCTBEHHO. B co3aaHum cnyTHmnka LEO VANTAGE-2 npuHuMan yyactune yHuepcutet Toronto (Ka-
Haga). Oba nmpoToTMna OcHalanMcb npvemonepearolmM obopynoBaHneM Ka-gnanasoHa 4acToT M AOMKHbI 6binv 3anyc-
KaTbCsl Ha OpbuTbI BbICOTOM 0kos0 1000 kM B cepeamnHe 2017 r.

3anyck nepsoro cnytHuka (LEO VANTAGE-2), pa3paboTtaHHOro Ha ocHose nnatgopmbl SSL-100 (macca okono 70 kr),
cocrosncsa B Hosibpe 2017 r. B pesynbTaTte aBapuun PH annapat 6611 yTepsiH.



3anyck BToporo npototuna (LEO VANTAGE-1, PHASE 1 LEO) ¢ nomowbto PH PSLV ocywecteneH B sHeape 2018 .
CnyTHMK 6biN pasMelleH Ha HadvanbHOW opbuTe BbiCOTOM 506/494 KM, MOCNE YEro B TEUEHUE YETbIPEX MECSLIEB OCYLLIECTB-
NANCA ero nepeso/l Ha pabouyto opbuTy BbicoToi 1000/996 kM. NIC3 co3aaH Ha ocHoBe nnaTcdopMbl SSTL-42 1 UMeeT Maccy
oKono 168 kr.

[ns npoBefeHusi 3KCNEePUMEHTOB CO CMYTHWMKOM MCMONb3yeTcs HaseMHoe obopyaoBaHue Telesat, ycTaHOBNEHHOE Ha
TeppuTopum Tenenopta B Allan Park (npoB. OHTapuo, KaHaga).

KoMnaHueln paccMaTpyMBanmnCh Ba BO3MOXHbIX BapUaHTa NOCTPOEHMSI CUCTEMBI, HalLeALLNE OTPaXKeHWUE B NPOEKTaX Cu-
creM Commstellation u Canpol-2.

B COOTBETCTBMM C NPOEKTOM cucTeMbl Commstellation KOCMUYECKUIA CEMMEHT A0SIKEH HacuMTbIBaTb 794 UC3 B 12 opbu-
TanbHbIX NAOCKOCTSAX. Ha HauanbHOM 3Tane BO3MOXHO pa3BepTbiBaHME KOCMUYecKoro cerMeHTa ns 45 UC3 — no 9 UIC3 B natu
opbuTanbHbIX MAOCKOCTSX C pa3HOCOM 36° Mexzay HUMWU. OpBuTbl CNYTHUKOB — KPYroBble C BbICOTOM 0kono 1250 kM. Ans
paavonuHuii «3emns-UC3» nnaHupyeTcs MCMob30BaTh AManasoHbl yactoT 27,5...28,35, 28,35...28,6, 28,6...29,1, 29,5...30
IMu, ans pagnonuuuin «MC3-3emns» — 17,8...18,3, 18,3...18,8, 18,8...19,3, 19,7...20,2 ITw.

B 2011 r. c NpoeKTOM co34aHNs OAHOMMEHHOMN cucTeMbl — COMMStellation — BbiCTynana komnaHusi Microsat Systems
Canada. CucteMa fomkHa 6blna cocTosTb 13 84 CyTHUKOB, (hYHKLMOHMPYIOLLMX Ha opbuTax BeicoToi 1000 kM B 6 opbuTanb-
HbIX M0CKOCTSIX (C Pa3HOCOM MexXay MiockocTsiMM — 30°) — no 13 OCHOBHbLIX M OAHOMY PE3EPBHOMY CMYTHWUKY B KaXAOM
nnockoctu. MNpeanonaranock, YTo Npy Macce 150 Kr cnyTHUKKM CMOryT obecneunTb NPOMYCKHYH CNOCO6HOCTL A0 12 MouT/c n
6yayT UMETb PACUYETHbIN CPOK (DYHKLMOHMpOBaHMS 10 ner.

MpoekT cuctembl Canpol-2 NpeaycMaTpyBaeT pa3BepTbiBaHue cuctembl 3 72 UC3 B 8 opbutanbHbIX MAOCKOCTAX Ha
HU3KUX W BbICOKOINAMMTUYECKNX opbuTax. Ha cnyTHukax 6yaet ycraHaBnmBaTbCa pagmocuctembl VHF-, UHF-, X- n Ka-
[AMana3oHoB YacToT. Ha HayanbHOM 3Tare BO3MOXXHO pa3BepTbiBaHWE KOCMUYECKOro cerMeHTa 13 45 UC3 Ha HU3KUX KPYyroBbIX
opbuTtax BbicoTo 1250 kM (Mo 9 UC3 B nNsSTU opbuTanbHbIX MIOCKOCTAX C pasHOCOM 36° Mexay HuMM) M 6 UC3 B Tpex
opbuTanbHbIX MAIOCKOCTAX Ha ANNUNTUYECKUX OpbuTax BbICOTOM B anoree/nepuree 48400/23100 kM (no ABa CNyTHUKA B KaX-
[0l nnockoctu). B Ka-ananasoHe yacToT B cucteMe Canpol-2 npeanonaraeTcs UCrosb30BaTh Te XKe AManasoHbl YacToT, YTo
npeaycMoTpeHbl B cncteMe Commstellation.

Hanbonee BeposATHbIM SBNSNOCH pa3BepTbiBaHMe cuctembl LEO Vantage B coctaBe 117 Hu3koopbuTanbHbix KA Ha aByX
TMNax opbuT — NonsipHbIX (HaknoHeHne 99,5°) BbicoTon 1000 KM U HEMONsIPHbIX (HaknoHeHWe 37,4°) BbicoTol 1248 kM. Ha
nonsipHeix opbutax 6yayT pasmelyeHsl 72 UC3 (no 12 cnyTHUKOB B 6 M/IOCKOCTSX), Ha HAKMOHHbIX — 45 (no 9 cnyTHMKOB B 5
NnockocTsx). KOHTpakT Ha Npon3BOACTBO CMYTHMKOB MaHMPOBANoCh 3akntounTb B 2017 r. He MeHee TpeTn CNyTHWKOB Cu-
CTeMbl OMKHbI 6bITb 3anyLyeHbl k 1 uions 2021 r.

B 2018 r. komnaHusa Telesat 3aknounna agBa NpeaBapuTENbHbIX KOHTPaKTa Ha pa3paboTKy NPOEKTHbIX NMPEeANOXEHNN Mo
6yayulen cucteMe C pa3paboTuMkaMy ABYX 3KCMEPUMEHTasbHbIX cnyTHUMKOB cepunm LEO VANTAGE — koMnaHuein Airbus u
rpynrnoi u3 koMmnaHui Thales Alenia Space u Maxar Technologies.

PelueHune o Bbibope NpoekTa CUCTEMBI A1t AaNbHENLIEN peanv3aummn nnaHMpoBanock NpuHATL B cepeamHe 2019 r. Mo
3asIB/IEHNSIM NPeACTaBUTENEN KOMMNaHuK Telesat, Ha HauabHOM 3Tare Co3aaHus B cucteme byaeT ncnonb3oBaTbes 117 UC3.
B manbHenweM KoIMYeCTBO CNyTHUKOB ByAeT yBeNMYeHo MUHUMYM A0 292, HO, BO3MOXHO, 1 A0 512. Cpoku Hayana ucnosb-
30BaHuWsl cMCTeMbI Bbiny nepeHeceHbl Ha 2022 T.

Mo 3asiBNeHUsM npeacTaBuTenei komnaHum Telesat B anpene 2020 r., cuctema ans obecnedeHnst GyHKLMOHUPOBaHMUS
ceTu Telesat Lightspeed 6yaet HacunTbiBaTh 298 MC3. O6Las nponyckHasi CnocobHOCTb CUCTEMbI COCTaBuT 15 T6anT/c. 3a-
aepxka curHanos coctasuT 30...50 mc.

Hauano pa3BepTbiBaHUS CMYTHUKOB cucTeMbl — 2022 1. MnaHupoBanock uMeTb 78 VIC3 Ha nonsipHbIX opbuTax BbICOTOM
1015 kM (no 13 cnyTHWKOB B WwecTn nnockocTax). OctanbHble 220 UC3 npeanonaranocb BbIBECTU Ha HeEMONsipHble opbuThl
BbicoTOM 1325 kM (no 11 cnyTHMKOB B 20 MOCKOCTSX) 0 KoHUa 2023 T.

Beibop nogpsigumka 6bl1 HameuveH Ha cepeauHy 2020 r. B ntore koHkypca nobeamna komnanus Thales Alenia Space,
KOTOpasi M3roTOBUT CNyTHUKK cepumn LIGHTSPEED (puc. 2.16), Macca kaxzoro IC3 ¢ pacyeTHbIM CpOKOM (hYHKLIMOHMPOBaHMS
12 net cocraBut 700...750 K (MOLYHOCTb CUCTEMBI 3M1EKTPONUTAHNS — OKOJI0 4 KBT).



Puc. 2.16. KoHcTpykTuBHoe ncnonHerune NC3 cepumn LIGHTSPEED

Ha cnyTHukax 6yayT Mcnonb3oBaTbCsl ra3oBble (KPUMNTOHOBbIE) M 3neKkTpuyeckne asuratenn. CosokynHocte ®AP Ka-
[ManasoHa 4acToT BCeX CMYTHUKOB CUCTEMbI 0becrneunT GpopMmMpoBaHue okono 135 ThIC. y3KUX Jyuelt AMarpamMm HarnpaseH-
HOCTW Ans rnobanbHOro OXBaTa 3€MHOM MOBEPXHOCTU. MeXCNyTHUKOBasi onTuyeckasi CBsi3b C BbICOKOMN MPOMYCKHOW Crocob-
HOCTbiO ByaeT copepxaTb okono 1200 kaHanos. ObpaboTka curHanoB (MoaynsiumMsl, AeMoayNauMs U MapLupyTu3auus) bynet
ocyLecTBnsATbcs Ha 6opty UC3.

B deBpane 2021 r. koMnaHus Telesat 3akntoumna ¢ komnaHuelt Thales Alenia Space KOHTpaKT Ha M3roToBfieHue 298
cnyTHUKOB cepun LIGHTSPEED.

B anpene 2021 r. komnaHus Telesat o6bsiBuna o nnaHax npveneysb 500 mnH. gonn. CLLUA B gonr ¢ TeM, 4ytobbl pa3BmBaTh
npoekT cuctemsl Lightspeed v B 2022 r. HayaTb 3anycku CNyTHUKOB.

B koHue 2021 r. 66110 HayaTo cBeaeHue ¢ opbutel UIC3 LEO VANTAGE-1 (LEO-1).

Ha3eMHbIi cerMeHT

B cocTaBe Ha3eMHOro cermeHTa MpeanonaraeTcs Ucnonb3oBaTb 50 W030BbIX CTaHUMIA. [epBas Wwno30Bas CTaHUMS
pa3BepHyTa B Allan Park (Ontario, Toronto).

A6oHeHTCkne TE€PMUHAJbI

OAMHOYHBIV Ha3eMHbIVi aBOHEHTCKUI TepMUHan obecrneunT npuemoriepeaady AaHHbIX Co CKOpocTsaMu ao 7,5 Feut/c, a
rpynnoBoi Ha3eMHbI abOHEHTCKMIA TepMMHan (yaaneHHbIX aboOHEHTCKUX COO6LLECTB, B @3ponopTax M MOPCKUX nopTax) obec-
neuuT npuemonepeaady AaHHbIX co ckopocTsmu ao 20 Féut/c.

2.1.3.6. NMpoekT cucremnbl LeoSat (CLUA)

Cucrema LeoSat npefHa3HayveHa Ans NpeaocTaBneHns ycnyr BbICOKOCKOPOCTHOMO AOCTyNa B CeTb MIHTEpHET Kak cTauu-
OHapHbIM TaK U NOABMXHbLIM MOJIb30BaTENSAM B HE(TEra30BOM OTPAC/M, ONEPaTopaM CBsSI3W, CYA0XOAHbIM KOMMaHUsM, KoMna-
HMAM, UCMoNb3yoWmMM VSAT-ceTn, 1 np.

PaboTbl N0 co3aaHuio cucteMbl BeaeT KoMnaHus LeoSat (wrab-ksaptupa — Arlington, wt. Bupgxunns). KomnaHus o6-
pa3oBaHa 6biBLMMK pykoBoanTensaMm komnaHmum Schlumberger Cliff Anders n Phil Marlar.

B 2014 r. Hayanacb pa3paboTka 3CKM3HOro npoekTta cuctemol. K mionto 2015 r. npu yyactnm Thales Alenia Space nna-
HMPOBAsIOCh 3aBEPLUMTb TEXHUKO-3KOHOMMYECKoe 060CHOBaHWe ByayLUei CUCTEMBI, BKIOYasi HAa3eMHbIN cerMeHT. CTOMMOCTb
npoekTa oueHusanacb B 3,6 mnpa. gonn. CLUA. HecMOTps Ha TO, YTO MepBOHaYanbHO cucTeMa Oblna OpMeHTMpOBaHa Ha
npefocTaBneHne yciyr GUKCMPOBAHHON CBSA3W, CMEKTP YCTyr CUCTEMbI MIAHUPYETCS pacluMpWTb, BKIIIOUYMB B HEMO TakXKe
06cny>xnBaHMe NoABMXKHBIX NMOSIb30BaTENEN.

=LeoSat: www.leosat.us

B 2017 r. 0 HaAMepeHUn UHBECTMPOBaTb B MPOEKT co3AaHns cuctembl okono 100 maH. gonn. CLUA 3asiBuna sinoHckas
koMnaHusl SKY Perfect JSAT.

B 2018 r. 0 roTOBHOCTM MHBECTMPOBATbL B MPOEKT 3asBuia KoMnaHus Hispasat. Takxe koMnaHus LeoSat 3akntounna
cornawenue ¢ ESA 06 06beaMHEHWUN YCUWIA MO AEMOHCTpaLMM BO3MOXHOCTEW MCMOJIb30BaHUs CMYTHUKOBBLIX CUCTEM AJisi
nepegayun gaHHblx B 5G-ceTax.




B Hos16pe 2019 r. komnaHus LeoSat o6bsiBuna o 3aBepLueHnn NomMcka MHBECTOPOB U MpekpalleHn paboT No NpoekTy.

KocMunueckuii cermeHT

MpoekT cucTembl NpegycMaTpusaeT ucnonb3osaHue 80...140 HM3KoOpPOMTaNbHBIX CMYTHUKOB, OCHALLEHHbIX PETPAHCS-
Topamun Ka-amanasoHa vactoT. CNyTHUKM NpeanonaraeTcs pasMellaTts B 6 opbutansHbiX MAockocTax. CNyTHUKKM NaaHupyeTces
BbIBOAWUTb Ha MOMsipHblE OpBUTLI C HakNoHeHMEeM 90° 1 BbicoTol 1400...1800 kM. Ha HayanbHOM 3Tane aKcnayaTaumMm KoCMu-
YECKWI CerMeHT MOXeT HacuuTbiBaTb 84 (13 OCHOBHbIX U OAMH pe3epBHbI MC3 B kax ol nnockoctu) unn 108 cnyTHWUKOB
(18 UC3 B kaxxaov MmnockocTv). HauaTb nNpefocTaBieHne yciyr cBs3v B rnobanbHO Macwtabe KOMMNaHWs MiaHUpYeT nocne
3anycka 54 NC3.

Pabouve amanasoHbl YacToT cucTembl: 17,8...18,6 u 18,8...20,2 ITU (pagMonnHUM «CNyTHUK-3emnsa»), 27,5..29,1 u
29,5...30,0 ITy (pagmonuHum «3emns-cnyTHuk»), 18,8...18,81 My (cnyxebHas pagMoOnnHUS «CMYTHUK-3eMns») u 28,6...
28,61 Ty (cny>xebHast paanoNMHUS «3eMns-CryTHUK» ).

CnyTHukn ByayT ocHawaTbCs aHTeHHaMu Ka-auanasoHa vactoT — 10 nepeHauenuBaeMbiMu, obecneunsaowmmm ABy-
CTOPOHHIOK Nepefady AaHHbIX CO CKOPOCTbio Ao 1,6 M6UT/c, U ABYMSI NepeHaLenvBaeMbIMU NS ABYCTOPOHHEN nepeaaqu
JaHHbIX CO CKOpOCTbIO Ao 5,2 Iéut/c.

[Ans CHYWXKeHWs 3aTpaT Ha Ha3eMHbI CErMeHT 1 3aAepXXKK nepefiayn B cucteMe 6yaeT UCMob30BaHa MEXCMYTHUKOBaS
CBS13b B ONTMYECKOM YYaCTKe 3/1eKTPOMarHUTHOMO CrnekTpa (YeTbipe KoMniekTa Ha kaxaom UC3).

MC3 nnaHupyeTcs co3gasaTh Ha ocHose nnatdopmbl ELiITeBUS-2000 Plus komnaHum Thales Alenia Space (puc. 2.17).

Puc. 2.17. Bo3MOXHOE KOHCTpyKTUBHOE mcrnonHeHnne UC3 cncremsl LeoSat

Macca CnyTHUKOB cocTaBuT 1250 Kr, Macca NonesHou Harpysku — 430 Kr, Macca Tornmea — 150 kr. Ha cnyTHukax éyaet
yCTaHaBNMBaTbCA CUCTEMA 3/1IEKTPONMUTAHNA MOLLHOCTbIO 2,5 KBT. MnaHunpyetcs obecneuntb NOMHYI0 COBMECTUMOCTb C Mpo-
TOKOMaMu ctaHaapTa LTE ans obecneyeHns 6eCLUOBHON nepeaayYn Yepes CryTHUKM cucTeMbl Tpadumka LTE-ceTen.

Ha 2019 r. 6bin 3annaHMpoBaH 3anyck ABYX AEMOHCTPaUMOHHbIX MC3 cnucteMbl, KOTOpble 6yayT OCyLEeCTBNATb peTpaHc-
NAUMIO AaHHBIX B peXxxuMe «store-and-forward». Hayano npeaocTtaBneHust ycnyr cUcTeMbl B MOSIHOM ob6beMe OXMAanoch B
2022r.

HaszeMHbI cerMeHT

B cocTaBe Ha3eMHOro cerMeHTa npeanosnaraeTcs UCNonb3oBaThb 6...12 W030BbIX CTaHumi.

AGOHEHTCKMe TepMUHaNbI

ABOHEHTCKME TEPMMHAbI CUCTEMbI NTAHUPYETCS OCHALLATb aHTEHHbIMKU cucTeMamn gvameTpom 0,6...1 M. Takxe BegeTcs
paboTa No yMeHbLUEHNIO MaccorabapuTHbIX XapakTEPUCTUK TEPMUHANOB 3a CYET MUCMONb30BaHNS TBEPAOTENbHbIX KOMMOHEH-
TOB W CUCTEMBI 3/IEKTPOHHOIO CKaHMpoBaHusl. CTOMMOCTb TEPMUHANIOB BEPXHEro YpoBHs ByaeT HaunHaTbes oT 50 Thic. gonn.
CLUA, a ynpoLeHHbIX TepMUHAN0B HUXXHEro LIeHOBOMO cerMeHTa coctasuT okono 10 Teic. gonn. CLUA.

2.1.3.7. NMpoekTt cucrembl MCSat (®PpaHums)

CucteMa npeaHasHayeHa AN opraHu3aumm 4ocTyna K LWMPOKOMOMOCHBIM CMyTHUKOBbLIM KaHaaM CBsi3v B N1lo60i Touke
3eMnu, a TaKke ob6ecneyeHnsi pesepBUPOBAHNS HA3EMHBIX CETEN CBA3W U CO3AaHUSl HAAEXHOW M 3aLLUMLLEHHON KOCMMUYECKOM
TENIEKOMMYHWKALMOHHON MHDPACTPYKTYpbl Pa3iMYHOIrO HazHaYeHwsl.



B npoekTe nnaHupyeT NpuHATbL ydacTue koMnaHus Thales, noaasLuas B HaUMOHaNbHOe areHTCTBo PpaHumMmM No YacToTaMm
3a8BKy Ha co3gaHune cuctembl MCSat.

KocMuueckuit cerMeHT

KoHuenumst cuctembl nNpeaycMaTpuBaeT ncnonb3oBaHue UC3, pabotatowmx B Ku- (12...18 Tu) u Ka- (26,5...40 Mw).
JAnanasoHax 4yactoT. MnaHupyeTcs rubpugHoe NoCTpoeHne CUCTEMbI C MCMOIb30BaHMEM TPEX TUMOB OPOUT — HU3KMX, CpeaHNX
W BbICOKMX anmMnTuyeckmx. ObLuee 4ncio CnyTHUKOB cucteMbl MoxeT cocTaBuTb 800...4000. Kpome Toro, BO3MOXHO AOMON-
HEHWE CUCTEMbI Fe0CTaLMOHAPHOM KOMMOHEHTON, ANst Yero ®dpaHumen nofaHbl 3asiBKM Ha KOOPAMHALIMIO UCMOMb30BAHUS CU-
cTemMoi MCSat creaytolwmx nosvumiA reoctaumoHapHon opbutsl: 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96, 102, 108, 114,
150, 156, 162, 168, 174, 180° B.A.

2.1.3.8. NMpoekT cucrembl komnaHmmn Boeing (CLUA)

CucteMa npefHa3HayeHa ANis NpefocTaB/ieHnst ycnyr hUKCMPOBAHHOM CBSI3W A1t BbICOKOCKOPOCTHOIO A0CTYMNa B CETb
WMHTEpHET C HU3KOI 3a1ePXKKOM CUrHana B TPYAHOAOCTYMHbIX U ManOHACENIEHHbIX PalioHaXx.

[ns opraHnsaumm CBsI3M MNaHUPYETCS MCMob30BaTh Ka- 1 V-ananasoHbl YacToT.

B cucteme MoryT 6bITb UCMOMb30BaHbI HAPAbOTKM U pe3ynbTaTbl UCCNEL0BaHWI, BbIMOMHSIBLUMXCS B PaMKax MOArOTOBKM
B Hauyane 2000-x roaoB NpoeKkTa reocTalmnoHapHoM cncTeMbl Expressway, npeHasHaueHHOM At NPeAoCTaBneHuUs YCnyr huk-
CUPOBaHHOW CBA3M B rNobanbHOM MacliTabe.

KocMuueckuii cerMeHT

Ha cnyTHukax cuctemsl 6yayT npeaycMOTpeHbl pe3epBMpoBaHMe KpUTUYECKN BaXKHbIX BOPTOBBLIX MOACUCTEM U 3aluuTa
OT CTO/IKHOBEHMS C KOCMUYECKUM MYCOPOM.

Ha HauanbHOM 3Tane nnaHupyeTcs ucnonb3osatb 1396 UC3. CnyTHMkK ByayT pa3mellaTbCs Ha OKOMOKPYroBbIX opbutax
BbicoToi 1030...1082 kM B 35 OCHOBHbIX OpbuTasnibHbIX MnockocTsx (Mo 32 UC3 B NIOCKOCTM) C HaKMOHEHWEM 45° u
6 AONONHUTENBbHBIX OpbUTanbHbIX NIOCKOCTSX (Mo 46 MC3 B NiockocTh) € HakmoHeHneM 55°. Ha nmocneaytollem stane pas-
BUTUS CUCTEMBI YMCIIO CMYTHUKOB ByaeT AoBeaeHO A0 2956 3a cUET 3arycka CNyTHUKOB B 12 HOBbIX OpbUTasbHbIX NIOCKOCTEN
(no 46 UC3 B nnockoct) ¢ BbICOTOM opbuThl 1082 KM M HaknoHeHMeM 55° u 21 opbutanbHyto nnockoctb (no 48 UC3 B
M0CKOCTU) C BbICOTOM 0p6UTbI 970 KM U HaknoHeHWeM 88°.

Takxke CyLecTBYIOT NnaHbl UCNOb30BaHWS CMYTHUKOB Ha CPeAHMX WK BLICOKMX 3NIMNTUYECKUX (BbicOTa anores/nepu-
res — 44221/27355 kM, HaknoHeHune — 63,4°) opbuTax (8o 60 UC3 — no 20 B Tpex NiockocTsx), paboTatowmx B Anana3oHax
vacrot 27,6...29,1, 29,5...30 I'Tu (pagmonuHum «3emna-UC3») n 17,8...19,3, 19,3...19,7, 19,7...20,2 Ty, (pagnonunummn «1C3-
3emns»), unn KOMOMHaAUMKM CMYTHUKOB Ha HM3KUX (40 132 cnyTHUKOB, BbicOTa 0pbutbl 1056 KM) U BbICOKMX SMAMNTUYECKMX
(ao 15 cnyTHMKOB, BbicOTa 0pbuTbl 27355...44221 kM) opbuTax, Mcnonb3yrowmnx ananaloHbl Yactot 51,15..51,4 Ty (pa-
avonuuun «3emns-UC3») un 37,5...42 TTy (pagmonuHmnmn «UC3-3emnsa»).

B 2017 r. komMnaHusl Boeing ussectuna deaepancHyto kommccmto no ceasm CLUA o HamepeHun nepeodopMUTb OAHY U3
CAenaHHbIX 3asBOK Ha komnaHmio SOM1101, obpasosaHHyto Greg Wyler — ncnonHutensHeiM aupektopom WorldVu Satellites
(pa3spaboTunk cuctembl OneWeb). CnyTHMKOBasi cMCTeMa, KOTOPYO MiaHupyeT co3gaBaTb SOM1101, MOXeT BbICTynaThb B
KayecTBe anbTepHaTVBbl UK JOMOSIHEHNS K cucTeMe OneWeb.

Ha3zeMHbIl cerMeHT

Ha3eMHbI CerMeHT cucTeMbl ByeT COAEPKATh CETb HA3EMHBIX LLIHO30BbIX CTaHLMKN, COEANHEHHBIX ONTOBOSIOKOHHBIMU
NMHUAMM CBSI3W. YNpaBnieHne paboToi cucTeMbl obecneyaT riaBHblii U HECKONbKO PErvoHasIbHbIX LIEHTPOB YMpPaBeHMs.

2.1.3.9. NMpoekT cucrembl Fuxing (Kurtai)

MpoekT cucteMbl Fuxing npeanoxeH kuTaickoi koMnaHueln CASI (China Aerospace Science and Industry Corporation)
A3POKOCMMYECKOM HayKu M MPOMBILLNIEHHOCTM M NPeayCMaTpUBAET CO3AaHUE MPYNMMPOBKMU HU3KOOPOUTaIbHBIX CMYTHWUKOB AN
npenoctasneHus B rnobanbHOM mMaclwTabe ycnyr CBA3w U LLIMPOKOMNOIOCHOTO AOCTYNa B CeTb MHTEpHET.

B cuctemMe MOXET MCrosb30BaThCs A0 156 CMyTHWUKOB, PacronoXeHHbIX Ha opbuTax BbicoToM okono 1000 kM.

Bencs nouck UCTOYHMKOB (DMHAHCMpoBaHUS M DOpPMUPOBaHME Koonepauun pa3pabotumkoB. C 3Toi uenbto B 2015 r.
npeacrasutensMm komnaHmm CASI npoBeAeHO HECKOIbKO KOHCY/IbTaUMOHHbIX BCTped ¢ npeactasutensamm AO «NC.



2.1.3.10. NpoekT cucrembl komnanumn Karousel (CLLUA)

Cuctema cosgaetcs komnaHueit Karousel LLC (Alexandria, wraT BupaxuHus) u npeaHasHayeHa ans opraHusauunm nepe-
[lauyn BUOEOKOHTEHTA U APYIMX AaHHbIX MO TexHonorum IP-Bewanus OTT (Over the Top) Ha TeppuTopum CeBepHoii 1 KOxHOM
Amepuku, EBponbl, Adpukuy, ABcTpanuun u tOro-BoctouHoit Asumn. C NoMOLLb0 CUCTEMbI MNaHUPYeTCcs 06ecneunTb A0MONHU-
TeNbHble BO3MOXHOCTM ¥ YA06CTBO AOCTYNa K pa3HOO6pasHOMY BUAEOKOHTEHTY A/l KUTENEN HACeNeHHbIX NYHKTOB, YAaneH-
HbIX OT KPYMHbIX FOPOAOB M Meranonmncos.

OCOBEHHOCTbIO CUCTEMbI AO/MKHO CTaTb WMCMOSb30BaHME K3LWMPOBaHWS Hambonee NOnynsipHblX BUMAEOTPAHCISLMA B
Ha3eMHOM LIEHTpe Ans nocneaytoLein nepeaayn aboHeHTaM cucteMbl. 10 MHEHUIO, pa3paboTuMKOB 3TO MO3BONNT M3bexaTb
NpobsIEM C 3aA€PXXKON CUIHaa M AOCTYMHOCTbIO CEPBUCOB, XapaKTEPHbIX A/ CUCTEM AOCTaBKW KOHTEHTA Ha OCHoBe 06au-
HbIX U CDN-TexHonornin. OCHOBY BUAEOKOHTEHTA COCTaBST XYAOXECTBEHHbIE U [IOKYMEHTaJIbHble (PUbMbI, TENEBU3NOHHBIE
LUOY, BbIMYCKM HOBOCTEW, paHXXMpOBaHHbIE B COOTBETCTBUM C NPEANOYTEHNAMI NoNb3oBaTenei. CKopoCTb NepesfaBaeMbIX CO
CMNYTHUKOB NOTOKOB BMAEOAAHHbIX 6yaeT gocturath 8 [éut/c.

KocMuueckuii cerMeHT

MpeanonaraeTcs Ucnonb3oBaTh 12 IC3 Ha re0OCMHXPOHHBIX SMTMMTUYECKMX OpOUTaX C HaKIOHEHMEM 63,4° 1 BbICOTOW B
anoree/nepuree 40002/31570 kM. CnyTHUKM pa3aeneHbl Ha Tpy Fpynnbl o YeTbipe MC3 B kaxaol, obecneunBatoLime npeao-
CTaB/IEHME YCNYr CUCTEMbI B TpeX reorpaduyeckmx paloHax C LeHTpanbHbiMKM gonrotamu 85° 3.4., 25° u 135° B.A.

Paboune amana3oHbl YacToT cuctembl — 10,7...12,7; 17,8...19,3; 19,7...20,2 [Ty (pagnonuuHmmn «UC3-3emna») u 14...14,5;
27,5...30 Ty (pagmonuHumn «3emna-MC3»). C uenblo UCKIIYEHUS CO3AaHMS MOMEX reoCTauyMoOHapHbIM CrYyTHUKaM CUCTEM
CBSI3W B CO3/1aBAaEMOI CUCTEME MPeyCMOTPEHA OpraHM3aLMs 3alUUTHON Hepaboyeli 30HbI B npeaenax 35° o.ul. 1 35° B.4.

AGOHEHTCKMe TepMUHanbl

ABOHEHTCKOE 060pyAOBaHNE CUCTEMBI ByAET NPeacTaBsaTb CO60M HEOPOroW CMYTHUKOBbIM TEPMUHAN C MJIAHAPHOW Wi
napabonnMyeckoin aHTeHHOW AuaMeTpoM 45...75 CM, yrpoLieHHbIM MPUEMO-NEPEaAtOLLMM YCTPOUCTBOM M HDD- unm SSD-
HakonuTenem ANs 3anucy BUAeoAaHHbIX. [peanonaraeTcs BbiNyCcK pasfnyHbIX MoOAUGMKALMIA TEPMUMHANG, OTIMYAIOLLMXCS
XapaKTePUCTUKaMK MUCMOJb3yeMbIX YCTPOMCTB. 151 MPOCMOTPa BUAEOKOHTEHTa abOHEHT CMOXET BOCMOJIb30BaThCsl YCTAHOB-
NEHHbIM Ha TEPMUHANE NPUMIOXKEHWNEM UM CTOPOHHUMM BHELLHWMW YCTPOUCTBaMM, TaKUMU KaK MeauanpourpbiBaTeny, cMapT-
(OHbI 1 NAaHLEeTHI.

2.1.3.11. NMpoekKT cucreMbl komnaHum ViaSat (CLLUA)

KomnaHusi ViaSat paspabaTbiBaeT CUCTEMY BbICOKOCKOPOCTHOM CBSI3W CO CMYTHWKaMW Ha cpefHux opbuTax, KoTopas
JO/MKHA PacLUMpUTb BO3MOXHOCTU CYLLECTBYIOLLEN CUCTEMbI HA OCHOBE re0CTaLMOHapHbIX CMYTHUKOB cepumn VIASAT.

OXunpaaeTcsl, UTo cucteMa byaeT coaepaTb 24 OCHOBHbIX CMYTHUKA Ha KPYroBbiX op6uTax BbicoToM 8200 KM M Haksio-
HeHveM 87°. CnyTHMKWU MpeAanoniaraeTcs pa3MecTuTb B 8 opbutanbHbix niockoctsx no 3 UC3 B kaxaol (nepBoHavasibHO
3asIBNISNIOCh MCNOJSb30BaHUE TPEX MAOCKOCTEN MO 8 OCHOBHbLIX M 0AHOMY pe3epBHOMY MIC3 B Kaxaoit).

B cucTeMe npeaycMaTpuBaeTCsl BOSMOXHOCTb MEXCMYTHUKOBOW PETPaHCAALMM AaHHbIX C UCMOJIb30BaHWEM FeoCTaLmo-
HapHbIx MC3. [Ina opraHnsaumm CBs3n MaaHnpyeTcs UCnonb30oBaTh AnanasoHbl YacToT 27,5...29,1, 29,5...30 'y (paanonnHmm
«3eMNA-CNYTHUK» U «CpeaHeopbUTanbHbI CMYTHUK — reoCTalMOHapHbI cnyTHUK»), 17,8...19,3, 19,7...20,2 Ty (pagnonuHum
«CMYTHUK-3eMNN» U «re0CTaLUMOHAPHbIN CNYTHUK — CPeaHeopOUTaNbHbINA CYTHUK> ).

Kpome Toro, komMnaHus ViaSat paccMaTpuBaeT BO3MOXHOCTb WMCMOJSb30BaHWs V-Anana3oHa 4YacToT, B YAaCTHOCTU noa-
AnanasoHos 37,5...42 Ty (pagnmonuHus «CnyTHUK-3emns»), 47,2...50,2 u 50,4...51,4 TTy (pagmonvHnm «3eMns-CciyTHUK>).
CnyebHble pagmonuHmm 6yayT ¢yHKUMOHMPOBaTb B AManaloHax 4actor 18,801...18,803 (nepepgaya Ha 3emno) u
28,601...29,199 Ty (nepegaya Ha CNyTHUK).

AHTEHHasi cucTemMa CryTHUKOB CMOXET (hopMMPOBaTh 32 nepeHalennBaeMbix jiyda B V-amManasoHe YacToT 1 8 nydeil B
Ka-amanasoHe 4acToT (npaBasl 1 neBasi Kpyrosasi Nonsipu3aumm curHana). 3agepxka nepegaydn v NoATBEPXKAEHUS NOyYeH s
JaHHbIX He byaeTt npeBbiwatb 150 Mc.

B koHue 2018 r. koMnaHus ViaSat 3asBMIa 0 cokpalleHnn konudectsa MC3 B cucteme ¢ 24 go 20. OHu 6yayT pa3me-
WaTbCa He B 8, a B 4 opbuTanbHbIX NIOCKOCTSX.

ABGOHeHTCKME CTaHumm ceTn byayT ocHawaTtbcs GAP pasmepamu 30 unm 60 CM, WKO30BbIE CTAHUMU — @HTEHHBIMU CU-
CcTeMaMy C 3epKasiamMmn aMameTpom 1 M.



2.1.3.12. NpoekT cuctembl «CKU®» (Poccuiickas depepauns)

MpOEeKT CUCTEMBI BBICOKOCKOPOCTHOW Nnepeaayn AaHHbiXx CKA® co cnyTHMKaMM Ha cpeaHux opbutax paspabortaH OO0
«[.K. Opbutan». CuctemMa npefHasHayeHa ans obecneyeHns BbICOKOCKOPOCTHOM nepefayn AaHHbIX U AoCTyna B VIHTepHeT
Ha TeppuTopumn Poccuiickon desepauum, HaumHas 48° c.Lu.

B cncteme mnaHupyeTcs Mcnonb3osaTh 4...12 CNyTHUMKOB Ha cpefHux opbuTax C HaknoHeHueMm 89°. CnyTHukn 6yayT
OCHawaTbcs MHorony4yesbiMu ®AP Ka-ananasoHa 4actoT. JJuaMeTp 30Hbl 06CnyxmnBaHus ogHoro ny4da — 40 kM. O6cnyxnsa-
HMe nonb3oBaTenel Ha TeppuTopun Poccuiickont denepaumnn, HaumMHas 48° c.ul., npeanonaraercs obecneunTs 4 NC3. Ons
rnobanbHOro OxBaTa COCTaB CUCTEMbI MOTPebyeTCs yBennyeHue rpynnmupoBku Ao 12 cnytHukos (4 VIC3 B 3 nnockocTsx).

Komnanus «[.K. Opbutan» paccumTbiBana, 4to B criydae 3anycka B 2019 r. nepBbIX NPOTOTUMOB CUCTEMbI C MEXaHUYe-
CKW nepeHalenvMBaeMbliMu aHTeHHaMu, 3anyckn UC3 ¢ ®AP moryT HadvaTbcs B 2020 r., @ nofHOe pa3BepTbiBaHUE CUCTEMBI C
MNC3, ocHaleHHbIM1 OAP, npom3owno 6bl nocne 2022 r.

2.1.3.13. NMpoekT cuctemsol «Chepa>» (Poccuiickasa Pepepaums)

MpoeKkT co3aaHnst MHOrodYHKUMOHaNbHOM cucteMbl «Cdepa» NiaHUpyeTcs peanv3oBbiBaTb B paMkaX OLHOMMEHHOM
benepanbHoi LeneBol NporpaMmbi.

Pa3paboTka npoekTa cucTeMbl OcyLlecTsasaack npy ydactum AO «Poccuiickme KOCMUYECKUE CUCTEMBI» U PakeTHO-KOC-
MMYecKoi kopriopauun «dHeprus» umenu C.M. Koponesa.

CncTteMa MOXKET COCTOATb M3 HECKOSIbKMX OpBUTaNbHbIX CErMEHTOB, OPUEHTMPOBAHHLIX Ha BbINOMHEHME pa3fiMyHbIX 3a-
[lay — CNyTHMUKOBAs CBSI3b, CbeMKa 3eMJM, HaBUraLMOHHOe obecrieyeHune 1 T.4. CerMeHT, npeaHasHaYeHHbIN ans obecneyeHus
NMOABWXHON CBSI3W, AoCTyna B VIHTepHeT, nepeaaumn 10T- n M2M-AaHHbIX, TPaHCMOPTHONO MOHUTOPWHIA U ynpaBneHust 6ecnu-
NOTHBIMKW fleTaTeNbHbIMK annapaTtaMn M3HavasnbHO NPOEKTUPOBAsCs Kak cucteMa «Idup», cogepxallas 288 CnyTHUKOB Ha
opbuTax BbicoTol 870 kM. 3a ocHOBY Anst co3fanust IC3 3Toro cerMeHTa MOryT 6biTb B35iTbl CYTHUKM CUCTEMbI «[OHEL.
O6bLuee konnuyecTBo CNyTHUKOB B cucteMe «Cdepa» npeanonaraetcs gosectn Ao 640. Pa3sepTbiBaHWE CUCTEMBI NSIaHUPOBa-
nocb HavaTb B 2022 r. Ans 3anyckoB NC3 HaMeyanock ucnonb3osatb PH AHTAPA-AS.

Pa3BepTbiBaHME CBA3HOrO CerMeHTa nnaHnpoBanoch 3asepwnTb B 2025...2028 rr. 3aTpaTbl Ha ero co3aaHune oLeHuBa-
nuce B 300 mnpa. py6.

2.1.3.14. NpoekT cucrembl Halo (CLUA)

MpOeKT co3aaHMst CPeAHEBLICOTHOM CUCTEMbI OMTUYECKOW peTpaHCisuMK AaHHbIX Halo (High Articulation Laser Optics)
peanusyet ¢ 2012 r. komnanus Laser Light Communications (CLLA). OCHOBHbIMK MpenMMyLLECTBaMN CUCTEMbI AO/MKHbI CTaTb
CHWXeHMe Ha 75% BpeMeHM MpOXOXAEHUSI CUTHaMa, MeHblUasi CTOMMOCTb MO CPAaBHEHWUIO C reoCTalMOHapHOW CUCTEMON U
3aTpaTaMu Ha NPOKMafblBaHNE BOMIOKOHHO-OMTUYECKUX SIMHUIA CBSI3W B yAaNeHHblE PalioHbl, BbICOKAs 3aLUMLLEHHOCTb OT He-
CaHKLMOHMPOBAHHOIO A0CTyNa K MHGMOPMaLMUM C UCKITIOYEHMEM NMPOMEXYTOYHBIX HA3eMHbIX SIMHWI 1 Y3/10B CBSI3W, BbICOKas
rMBKOCTb NPEAOCTaBEHUS YCIYT NPU U3MEHEHUM TpeboBaHWI NoTpebuTeneil.

Cpeaw noTeHumManbHbIX NOTpebuTenei cUCTEMbI Ha3bIBAKOTCS LLEHTPbl 06paboTkM AaHHBIX, KPYMHeWLLMe KOMMNaHUM M1pa,
CeTW pacnpoCTPaHEHUs1 KOHTEHTa, (OMHAHCOBbIE N rOCYAAPCTBEHHbIE CTPYKTYPbI.

= Laser Light Communications:_ www.laserlightcomms.com

B cucreme Halo nnaHvpyeTcs ncnonb3oBaTh 8...12 cnyTHUKOB Ha cpefHuXx opbuTtax, pasMeLleHHbIX B NPUaKBATOpuanb-
HOW Op6uTanbHOM MAOCKOCTU. PacyeTHbIN cpok dyHKUMoHupoBaHus MC3 coctaemT 10...15 neT. Kaxabiit UC3 6yaeT ocHalueH
6 KoMnnekTaMu obopyaoBaHWSI AN OpraHM3aummn OnTUYecKMX UAEPHbIX NVHWIA CBA3WM C MPOMYCKHOW crocobHocTbio 100
réut/c kaxpaas, a Takxke 4 koMniekTamm 0bopyaoBaHNS MEXCMYTHUKOBOW CBsi3U. MponyckHas CnoCOBHOCTb KaX /oM U3 Mex-
CMYTHWUKOBbIX JIMHUIA cBA3M — 200 M6MT/C. Paboumin yuacTok cnekTpa onTUYEeCcKOoN CUCTeMbl CMYTHUKOB — 1,525...1,565 MkM. Ee
pa3paboTKy ocyecTBuT KomnaHms Ball Aerospace.

B cucteme npegnonaraeTcs UCMosb30BaTh 3alUMLLEHHbBIE JIMHUKN CBA3W TUMa «TOYKa-TOYKa» M UCKITIOYMTb arpermposa-
HWe Tpacuka Ha OHOM WM HECKOSbKUX CMyTHWUKaX. B 30He BMAMMOCTM Ha3eMHOW CTaHUuM, yCTaHaBMBaEMOM Y MoJb30Ba-
TeNns cucTeMbl, Bcerga OyaeT HaxoauTbCA ABa CMyTHUKA Ans obecrneyeHns HempepbIBHOCTM AOCTyna K cucteme. CTaHumm
MOAKJTHOYEHbI K HA3EMHbBIM OMTOBOJIOKOHHBIM CETSIM U MOTYT pe3epBMpOBaTb APYrie CTaHuuK B CBOEM pervioHe (EBponeickom,
A3naTcko-TuxookeaHckoM, ApUKaHCKOM U T.A4.). MNonb3oBaTenbckue CTaHuMn CoeAuHEHbI ONTUYECKUMU JIMHWUSIMU C perno-
HanbHbIMW Y3M10BbIMK CTaHUMSMU. Bcero nnaHupyetcs passepHyTb 20...25 pervMoHanbHbIX CTaHuuiA. PaboTbl Mo co3aaHuio
Ha3eMHbIX CTaHUMI BeaeT koMnaHus L-3 Communications.

HazeMHble y3/1bl CUCTEMbI MIAHUPYETCS pa3MeLaTh B y3/1iax MarucTpasbHbIX HAa3eMHBIX M MOABOAHBIX ONTUYECKUX CETEN
Ans obecneyeHnst CeTEBOro AOCTyna B Cllyyae HeAOCTYMHOCTU pernoHabHbIX CTaHLUMA CeTU U3-3a aTMOCQEPHbIX YCOBUIA.



Mpy nonyyeHMn HebnaronpusiTHOr0O METEOPOSIONMYECKOro NMPOrHO3a A OnpeaesieHHbIX Ha3eMHbIX CTaHUMIA OHW ByayT 3a-
61aroBpeMeHHO (3a HECKOJIbKO YacoB 10 HACTYM/IEHUS MPOrHO3MPYEMbIX METEOYC/IOBUI) OTKIIOHATLCS OT CETU, @ MapLUIpyTH-
3aums Tpaduka nonb3oBaTenen NnaHNpoBaTbCs C yYETOM HOBOW KOHMUIypaLumu.

DyHKLUMOHAN CUCTEMbl YMpaBNEHWst CETbIO, MOSyuMBLIEN HauMeHoBaHue StarBeam (pa3paboTka KoMnaHum
CloudSmartz), obecneunBaeT AMHaMMYeCcKoe NpeaocTaBneHne ycnyr, rubkyo mappyTtusaumio Tpaduka 6e3 ncnonb3osaHus
BblZI€/IEHHDIX Y3/10B C MCMOJSIb30BaHNE NPUHLMMOB M TEXHONOMMI NPOrpaMMHO-KOMMYTUPYEMbIX CETEW U BUPTYaIM3npoBaHHbIX
ceTeBbIX (yHKLMIA, BO3MOXXHOCTb CAMOBOCCTaHOBJIEHUS CETU.

Pa3BepTbiBaHWE CUCTEMBI NIAHMPOBANOCh OCyLEecTBUTL B 2020 ¢uH. T.

B 2020 r. paccmaTpmBancs BapuaHT COCTaBa KOCMUYECKOro cerMeHTa cuctembl 13 12 VIC3 Ha cpeaHux opbutax. Obwas
NponyckHas crnocobHOCTb cucTeMbl cocTaBuT 33 THalT/c. B cucteme npeanonaranock MCNonb3oBaTh 48 ONTUYECKUX KaHanoB
MEXCMYTHUKOBOM CBSI3U €O ckopocTsaMu no 200 Méut/c n 72 onTuyeckux huaepHbIX ABYXCTOPOHHMX KaHana co CKOPOCTSIMM
po 100 réwmrt/c.

2.1.3.15. NpoekT cucrembl Astrome (UHaua)

WUnauiickuii ctaptan Astrome Technologies nnaHupyeT peannsoBaTh NPOEKT CO3AaHUS HU3KOOP6UTANbHON MHOMOCNYT-
HUKOBOW CUCTEMbI BbICOKOCKOPOCTHO Mepefayn AaHHbIX. CUCTEMa paccyMTaHa Ha NMpefoCTaBNeHUE YCyr BbICOKOCKOPOCT-
HOro JOCTyna B ceTb MHTepHEeT 1 nepeaayn AaHHbIX AN18 HaceneHuns, npoxusaowero B npeaenax 40° c.w. n 40° to.Lw.

MpoekT 6611 NpeanoXxeH B paMkax rpaHToBoro uccnenosaHust Neha Satak u Prasad Bhat, BbinonHeHnHoro B 2015...
2016 rr. npu noaaepxke komnaHuu Cisco.

= Astrome Technologies: www.astrome.co

Mo 3ambicny paspaboTumkos cuctema Astrome gomkHa BkatovaTb 200 CNyTHUMKOB (NepBOHaYanbHO Ha3blBaBLUEECS KO-
nnyectBo UC3 — 150) Ha akBaTOpUanbHbIX opbuTax BeicoToi 1400 kM. MpeanonaraeTcs, 4To 310 6yayT UC3 knacca «MUKpo-
CNyTHUK». OHM ByAyT OCHaLLATLCS peTpaHcnaTopamn KBY-aArManasoHa 4acToT ¢ NponyckHoW cnocobHocTbio Ao 100 Meut/c n
MHOr0/ly4€BbIMW @HTEHHLIMU CUCTEMAMMW.

B 2019 r. nnaHmpoBancs 3anyck skcrnepumentanbHoro C3 cucremsl.

Pa3BepTbiBaHME CUCTEMBI B MOSIHOM 06beMe npeanosaranocb ocywecTsmTb B 2020 T.

2.1.3.16. NMpoeKT cucreMbl KOMNaHuit Spacety u LaserFleet (Ku-
Tan)

CucrteMa npeaHasHaveHa ans obecrneyeHms rnobanbHON BbICOKOCKOPOCTHOM CBS3W C BO3AYLUHBIMU U KOCMUYECKUMU an-
napatamu, a TaKkxxe nNpeaocTaBrieHus 4OCTyNa B ceTb VIHTepHET-Ans aBrnanaccaxvpos.

Cuctema cosgaeTtcs komnaHuen LaserFleet coBMecTHO ¢ koMmnaHuen Spacety Aerospace Co., KOTOpasi TakXe BbICTyrnaeT
coyupeautenem LaserFleet. KomnaHusa Spacety BbicTynaet paspaboTtunkom UC3 cucTeMbl, @ OnepaTopoM CUCTEMbl CTaHET
komnaHus LaserFleet.

KomnaHus LaserFleet Takxxe n3BecTHa noj Ha3BaHuWeM Shenzhen Guangwang Space Technology Co., Ltd. FnaBHbIi oduc
KOMMaHWM pacnosioxeH B MekuHe, Niowaaka aAns uccneaoBaHuii u paspaboTok HaxoauTcs B LUlaHxae.

KomnaHus Spacety cosaaHa Ha OCHOBE MHCTWUTYTa KOCMUYECKUX uccnefoBaHuit Tianyi Research Institute (Changsha,
NpoBUHUMA Hunan) 1 cneuvanusmpyeTcs Ha co3aaHun ManopasmepHbix MC3 pasnnyHOro HasHaveHus.

= Spacety: en.spacety.com

= LaserFleet: www.If.link

B coctaBe cucTeMbl niaHMpyeTCs ncnonb3oBaTh 288 UC3, pa3MelleHHbIX B 12 opbutasnbHbIX MIOCKOCTSX MO 24 CryTHUKA
B MJIOCKOCTY Ha opbuTax BbicoTon 0kos10 1000 kM. C MOMOLLbIO CMYTHUKOB CUCTEMBI NpeanonaraeTcs obecneunTb rnobanbHblii
OXBaT 3eMNn A1t NpefoCTaBNEHNS YCNYr CBS3W B M0G0 TOUKE BO3AYLUHOrO NpoCTpaHCTBa. C NOMOLLbH CMYTHUKOB CUCTEMI
NnaHMpyeTcs NPeAOCTaBIsTh KaHasbl CBSI3W C MPOMYCKHOM CrocobHocThio Ao 1 Meut/c.

B TeuyeHne 2019...2020 rr. HaMeyanocb OCYLLECTBUTb Pa3paboTKy TEXHUYECKUX peLleHuid npeBocxoasiime no sddek-
TMBHOCTW NepeAayn AaHHbIX ¥ CTOMMOCTM Nyylumne obpasubl 060pyAoBaHMsl CNyTHUKOBOW cBS3M B Ku-, Ka- 1 V-ananasoHax
YacToT, UCMOSb30BaHNE KOTOPbIX NIaHMPOBANoOCh HauaTh k 2022 r. B paboTax no cozaaHuio 060pyA0BaHNUS OMNTUYECKOW CBSI3V
YYaCTBYET WAHXaNUCKUIA MHCTUTYT OMTMYECKMX M TOYHBIX MexaHudeckux cpeacts (Shanghai Institute of Optics and Fine
Mechanics) KUTaCKOV akaleMUn Hayk.

KocMuueckuit cerMeHT

B cucteme ncnonb3oBancs oavH CNyTHUK (Tabn. 2.24).



Tabnuua 2.24

MapameTpbl 0pbUTHI
HavnmeHoBaHue UC3 Aara PakeTa-HocuTenb Homep
3anycka NORAD BbICOTa B HaK/IOHeHwe,
anoree/nepuree, kKM rpag.
XIAOXIANG-1-02 (TY 1-02) 29.10.18 LONG MARCH-2C 43155 547/526 97,4

Ans oTpaboTKM TEXHONOMMIN MEXCMYTHUKOBOM CBSI3W, KOTOPbIE MAaHMPYETCS WMCMOSb30BaTb B CUCTEME, B OKTSIOpe
2018 r. Ha opbuTy 6bIn BbiBeaeH TexHonorndeckuit UC3 XIAOXIANG-1-02 (TY 1-02). Ha cnyTHWUKe yCTaHOBNEHO 3KCrnepu-
MeHTa/lbHOe 060pyAoBaHmne onTuyeckol cessu. CryTHUK BbINOMHEH B dhopM-takTope 6U 1 nmeeT Maccy 8 kr. Micnonb3yoTcst
npueMonepeaaTymkm Ha vactortax 435,5; 2403 n 5833/5653 MI'u. MocTtaBky koMnnekTytowmx ans céopkm NC3 ocyuwlecteuna
KoMnaHust GomSpace. Pa3paboTka nosiesHoi Harpy3ku OCyLLECTBsNIaCb COBMECTHO C kKoMnaHuel Shenzhen Hangxing Optical
Network Space Technology.

2.1.3.17. NMpoekT cucreMbl Galaxy Space (Kutait)

MpoekT cucteMbl Galaxy Space npeanoxeH ocHoBaHHOW B 2016 r. KMTaWCKOM KOMMaHWeW-cTapTanoM Galaxy Space
(Beijing) n npegycMaTpvBaeT co3gaHue rpynnyMpoBKM HUM3KOOPOUTaNbHbIX CMYTHUKOB ANS MpeAocTaBneHns B rnobanbHOM
MacwTabe ycnyr CBsiaM M LUMPOKOMOIOCHOMO AocTyna B ceTb MHTepHeT (5G) co ckopoctsaMu Ao 10 MeuTt/c yepes kaxabii
CNyTHUK B Ka- n Q-/V-AnMana3oHax 4YacToT.

= Galaxy Space: yinhe.ht/newsEn.html

MapTHepamu koMnaHuK Galaxy Space SBnsOTCS Kopriopaumm China aerospace science and technology, China aerospace
science and industry u China electronics technology group.

B cucTeMe npeanonaraeTcs Ucnosb3oBaTh 144 CyTHWKA, PAcronoXeHHbIX Ha 0pbuTax BbICOTOM 0koo 630 KM C HaKJIo-
HeHneM 86,4°.

B okTsi6pe 2018 r. koMnaHusi Galaxy Space B cocTaBe HebonbLlwoW nonesHon Harpyskn TANGGUO GUAN (CANDY TIN
(JAR)), npegHa3HauYeHHON Ans nepeaaym cooblueHuii NoKynaTensaM KuTaickol komnaHum Alibaba, ycTaHOBNEHHOW Ha Bepx-
Helt ctynenn PH LONG MARCH-4B, ycneluHo BbiBena Ha opouTy BbicOTON B anoree/nepuvree 940/641 KM U HaknoHeHneM 99,5°
3KCnepuMeHTanbHyto nonesHyto Harpy3ky YUQUAN-1, npeaHa3HaueHHyto AN 0TpaboTKM TEXHOMOMMI BbICOKOCKOPOCTHBIX Bbl-
UMCNEHUIA, MOMYYEHUS OMTO3NEKTPOHHbIX M306PaXEHUIA U NNHWI CBSI3M.

B Hosibpe 2018 r. koMnaHusa Galaxy Space nonyyuna dbMHAHCMpOBaHME OT KoMMaHui Shunwei Capital Partners, Morn-
ingside Venture Capital, IDG Capital, Gaorong Capital u Source Code Capital. K ceHTsbpto 2019 r. CTOMMOCTb KOMMaHMK
coctaBuna 710 mnH. gonn. CLUA.

KocMuueckunii cerMeHT

B cucteme Galaxy Space UCrnosb30Bancst OANMH TEXHOIOrMYECKUI CyTHUK (Tabn. 2.25).
Ta6bnuua 2.25

fara Homep MapameTpbl Op6UTHI
HaumeHosanve UC3 3anycka PakeTta-HocuTenb NORAD BblCOTa B HaKJIOHEHWE,
anoree/nepvree, kKM rpag.
YINHE-1 16.01.20 KUAIZHOU-1A 43155 549/527 97,4

[ns oTpaboTKM TEXHOOMMI CBA3M, KOTOPbIE MIAaHUPYETCS UCMONb30BaTb B cUCTEME, B sHBape 2020 r. Ha opbuTy 6bin
BbiBeAeH TexHonornyeckuii MIC3 YINHE-1. CnyTHWK, CO3AaHHbIN Ha nnatdopMe GALAXY-1, MMEET 3NeKTPUYECKUin ABuUra-
Tenb, paboTa KOTOPOro ocHoBaHa Ha addekTe Xonna.

Ha cnyTHuke (puc. 2.18) Maccoi 227 Kr yCTaHOB/IEHO 3KCNepuMeHTannbHoe 060pyaoBaHue CBsi3u Ka- u Q-/V-ananasoHoB
4acToT, KOTOpPOe MOXET obecneunTb NPONyckHyto cnocobHocTb Ao 10 IMéut/c.



Puc. 2.18. Bug TexHonornyeckoro MC3 YINHE-1

2.1.3.18. NMpoekT Kuiper cucrembl komnaHum Kuiper Systems
(CLUA)

B 2018 r. Mark Krebs 6bln1 yBOneH u3 koMnaHuu SpaceX u ctan pabotatb B kKoMnaHuu Amazon no npoekty Kuiper
CMYTHMKOBOTO LUMPOKOMOJIOCHOMO A0CTYyNa B ceTb MHTepHeT (B coctaBe 3236 MIC3 Ha opbuTax B Tpex 060/104Kax C BbICOTaMM1
590, 610 1 630 kM, C UCnonb30oBaHMEM Ka-Anana3oHa 4acToT).

[na pabot no npoekTy Kuiper komnaHns Amazon cosaana koMmnanuio Kuiper Systems LLC (Seattle, wraT BalmHITOH,
CLLA).

= Kuiper Systems LLC: https://www.amazon.jobs/en/teams/projectkuiper

Mpe3vnaeHTOM KOMMNaHuM Kuiper Systems cTan Rajeev Badyal, koTopblit 6bin yBoneH B 2018 r. u3 npoekTa Starlink koM-
naHuu SpaceX € 4O/MKHOCTU BULE-Npe3naeHTa.

KocMuueckuit cermeHT

B anpene 2019 r. koMnaHus Amazon o6bsiBUna 0 HaMepeHMn PUHAHCMPOBaTb M Pa3BEPHYTb CMYTHUKOBYH CUCTEMY MO
npoekTy Kuiper LWMpoKOnonoCHOro AocTyna B ceTb MHTepHeT. B TeyeHne 10 neT koMnaHusa Amazon npeanonarana passep-
HyTb Bce 3236 UC3.

B anpene 2019 r. koMnaHusa Amazon npeacTaBuna 3asiBOYHbIE JOKYMEHTbI B dheaepanbHyto kKoMuccuto no ceasu CLLA.

B pekabpe 2019 r. ctano usBectHo, 4To KoMnaHusi Amazon obpallanacb B deaepanbHyto Komucemio no cessun CLUA ¢
TeM, YTobbl MOCNEAHNAS OTKa3anacb OT TpeboBaHwii (Hanpumep, noaaTb 3asBKy A0 2016 r.), KOTOpbIM KOMMaHuK SpaceX K
OneWeb gomkHbl 6binv cnegoBatb, YTOObI NOAYYUTb IMLEH3UM HA CBOM MHOTOCMYTHUKOBbIE CUCTEMBI LUMPOKOMOIOCHOIO A0-
cTtyna B ceTb MHTepHeT. K pekabpto 2019 r. denepanbHas kommuccms no cessm CLUA He npuHsna pelweHns no 3ToMy 3anpocy
KOMMaHun Amazon. py 3TOM CTano M3BEeCTHO, YTO KOMNaHua SpaceX npocvna deaepanbHy0 KOMUCCUIO MO CBA3M OTK/TOHUTb
3anpoc KoMnaHuM Amazon.

B pnekabpe 2019 r. komnaHusa Amazon nnaHvposana B 2020 r. nepesectn opuc komnaHum Kuiper Systems LLC B Red-
mond (wTaT BawWHITOH).

B koHue mons 2020 r. komnaHus Amazon obbsiBuna 06 nHeectuposanum 6onee 10 mnpg aonn. CLUA B npoekT Kuiper
nocne NonyYeHns paspeLueHus eaepanbHOM KOMUCCUM MO CBS3M Ha CO3AaHNe CBOEW MHOMOCMYTHMKOBOM CMCTEMbI Ans obec-
reyeHus LIMPOKOMONOCHOMO A0CTyNa B ceTb WHTepHeT Ans aboHeHTOB B rnobanbHOM MacwiTabe. YcnosueM cdepepanbHOM
KOMWUCCMM MO CBA3M ANS pa3sepTbiBaHUs cucteMbl 3 3236 UC3 sBnsSNOCk TONbKO TO, YTOObI OHM HE CO3A4aBanan paguonoMex
CMyTHMKaM paHee pa3peLleHHbIx cucteM. K ntonto 2026 r. fo/mkHa 6biTb pa3BepHyTa NOIOBMHA CMYTHUKOB CUCTEMBI, @ MOJHbIN
COCTaB KOCMUYECKOro cermeHTa — K utono 2029 r.

B anpene 2021 r. B coCTaBe KOCMUYECKOr0 CErMeHTa CMCTeMbl nNpoekTa Kuiper nnaHnpoBanock ncnonb3osaTb 3236 UC3,
pacnonoXeHHbIX B 98 niocKocTsix opouT B Tpex obosnovkax ¢ Bbicotamm 590, 610 1 630 kM.

BbiBOA CMYTHMKOB Ha Op6uThI MaHMpyeTcs PH pasnnyHbix KoMnaHuit, nockonbky MC3 1 cucTeMa Ux pa3BeaeHust cnpo-
€KTMPOBaHbI A/18 UCMOSIb30BaHWUS HECKONbKUX TUNOB PH.

B anpene 2021 r. koMnaHus Amazon 3akniounna KOHTpakT Ha 3anycku UC3 aesstbio PH ATLAS-5.

Ha nepBoM 3Tane npeanonaraercs BuiBecTu 578 MIC3 Ha opbuTbl BbicoToN 630 KM 1 HaKIOHEHWEM 51,9°.

HaszeMHbI cerMeHT

B Hos16pe 2018 r. koMmnaHns Amazon o6bsiBUa, YTO B HA3EMHOM CermMeHTe cucTeMbl npoekTa Kuiper npeanonaraercs
ncnonb3oBaTth cetb AWS Ground Station unit M3 Ha3eMHbIX CTaHLMIM, PacroNOXXEHHbIX B COCTaBe 12 KOMMIEKCOB KOMMaHUM
Amazon.



A6oHeHTCKMe TepMUHasbl

B pekabpe 2020 r. koMnaHus Amazon npeacTaBuia obLIMe XapakTepUCTUKK Heagoporoi nnocko AP Ka-ananasoHa
yacTtoT avametpom 0,3 M, KOTOPYIO OHa MIaHMPYET MCMOMb30BaTb B abOHEHTCKMX TepMMHanax cucteMbl npoekta Kuiper.
Takas ®AP gomkHa obecneumBaTb abOHEHTCKOMY TepMUHay NpueMonepeaayvy AaHHbIX Ha ckopocTsix Ao 400 Méwut/c B Ka-
AvanasoHe vactot (17,7...19,3/28,5...29,1 'Tw).

2.1.3.19. MNMpoekT cucreMbl kKOMNaHMM Inmarsat

C mions 2021 r. koMnaHust Inmarsat Hauana co3gaBaTtb ceTb Orchestra, B KOTOPYIO BOMAYT CETU Ha OCHOBE CMYTHMKOB
Ha HU3KkMx opbuTax (okono 200 CNyTHMKOB, HAMEYEHHbIX K BbIBOAY Ha opbuTbl B 2025...2030 rr.), CETM Ha OCHOBE CMYTHUKOB
reoctaumoHapHbIx opbuTax (B TOM uncne y3KOMnonocHyto ceTb Elera L-ananasoHa 4acToT Ans OKa3aHus yCnyr peTpaHcisumm
JlaHHbIX cucteM IoT) U Ha3eMHble CETU NoABMXXHOM cBsian 5G. B nepuoa ao 2026 r. komnaHua Inmarsat MHBecTupyet 100
MAH. gonn. CLLUA B 3TOT nNpoekKT.

B nekabpe 2021 r. komMnaHum Inmarsat u Viasat 06bsiBUNM O MaHe CO34aHWsl BO BTOPOM monoBuHe 2022 r. HOBOM
COBMECTHOW KOMMaHWK, HanpaBnieHHOW Ha pa3BUTHE r1ob6anbHON CyTHUKOBOW (PUKCMPOBAHHOW M MOABWXHOW CBSI3U KaK K-
POKOMOJIOCHOM, TaK U Y3KOMOSIOCHOM.

2.2.3. HauMoHanbHbIE CUCTEMbI

2.2.3.2. NHpoHe3una

2.2.3.2.2. MpoexT cnyTHuka SATKOMHAN-1 |

MuHMCTEPCTBO 060pOHbI MHAOHE3MM ¢ 2012 T. NNaHMPYET pa3BepTbiBAaHNE HALMOHANbHOW cucTeMbl SatKomHan (aHrn.
Military Satellite Communications) NoaBMXXHO CBSI3W.

Touky 123° B.A. Ao 2015 r. 3aHnman UC3 GARUDA-1.

[na coxpaHeHus NpaB Ha BblAeNeHHbIe NMOACMYTHMKOBYIO TOUKy (123° B.A4.) M y4yacTok L-gmManasoHa yactot (1525...
1559 1 1517...1525 MrI'y), a Takxe oTpaboTkM TEXHONOrMIN NoaBuKHON cBs3n ¢ 2015 r. y komnaHum Avanti Communications
Group apeHaoBarscst BbipaboTaBLUUiA pecypc crnyTHUK ARTEMIS. B 2016 r. cnyTHUk ARTEMIS Haxoauncs B Apeide B 3amnaiHoM
HanpaeneHun u B aekabpe 2016 r. 6bin ocTaHOBNEH B Touke 123,5° B.4. B Hos6pe 2017 r. cnyTHMK ARTEMIS 6bin nepeBeaeH
Ha opbuTy 3axOpOHeEHMS.

B 2015 r. 6611 06bSIBNIEH KOHKYPC Ha co3AaHue cucTeMbl SatkomHan, B KOTOPOM MPUHSIIN y4acTUe CEMb KOMMAHWMN.

KoHTpakT Ha co3gaHue cnyTHnka SATKOMHAN-1 (puc. 2.19) nonyuyuna B 2016 r. komnanusa Airbus Defence and Space.

Puc. 2.19. KoHcTpyktneHas cxema MC3 SATKOMHAN-1



CnytHuMKk SATKOMHAN-1 ocHalwaeTcs peTpaHcnaTopaMu L-ananasoHa YacToT, aHTeHHas cucteMa obecneumsaet gop-
MUpoBaHWe 84 npuemonepeaatoLmnx fyyein auarpamMmbl HanpaBAEHHOCTY, MOLLHOCTb U3/TyYeHUsl B KXAOM flyye COCTaBnsieT
26 Br.

OCHOBHble TeXHU4eckue xapakrepuctuku UC3 SATKOMHAN-1

MNATPOPMA ..o EUROSTAR-3000GM
CTapTOBAA MACCA, KI ..cevvverierireiieeieeeeieeeeeeeeeeeeeeeeeeees 5800

CYXaS MACCA, KI vevvnneeeeeeeiiniaaeeaeeeennanaeeas .... 2900

PacyeTHbIN CpoK hYHKUMOHMPOBAHUS, NET............... 17+

MoLHOCTb, NOTpebnsieMas NoNe3Hon Harpyskomn, KBt 7

3anyck MC3 SATKOMHAN-1 (123° B.a.) Hameyancs Ha 2020 r., Ho 6bi1 oTNoXeH Ha 2021 r.

B cocTaBe Ha3eMHOro aneMeHTa CO3AAlOTCs [Ba KOMMIEKca LW30BbiX CTaHuuid (komnanum Airbus u Hughes), aBa
LieHTpa ynpasneHus cnyTHukamu (komnaHums Airbus) u aBa ceTeBblxX LeHTpa ynpasneHus (komnanus Hughes), ueHTp nepe-
[ayn KoMaHAa 1 npuema tenemeTpun (komnaHum Navayo, Hughes n LEN).

TepmuHanbl noTpebuTtenein paspabaTbiBalOTCA U NPOU3BOASATCS KOMMNaHusMm Navayo u Hughes.

2.4.2. NMpoekT cucrembl Arctic Satellite Broadband Mission (Hopse-
rus, CLUA n komnaHus Inmarsat)

B 1995 r. npu HopBexckoM KocMmnyeckoM ueHTpe NSC (Norwegian Space Centre) 6bina obpa3oBaHa rocyaapCcTBeHHas
koMnaHust NRSE (Norsk Romsenter Eiendom AS), Lenblo KOTOPOI SIBASSIOCE obecneyeHne aesatensHocTh LeHTpa NSC B Apk-
Tuke. Ans atoro koMnaHua NRSE pacnonaraet B CO6CTBEHHOCTU U apeHAyeT MHDPACTPYKTypbl, UMEIOLLME OTHOLLEHWE K KOC-
MUYECKOW AesATENbHOCTY.

B yactHocTH, koMnaHun NRSE npuHaanexuT onTOBOMOKOHHbIN Kabenb Mexay Hopeerneit u rpynnoi octpoBos CBan-
6apa (Hops. Svalbard («xonoaHbI Kpai»), HeM. Spitzbergen, ap.-pyc. FpyMaHT).

B 2001 r. ans ob6cnyxuBaHus opbuTanbHbix MC3 M npueMa AaHHbIX OT HUX Ha nnaTo Berget (78°13’ c.w..) KoMnaHuen
KSAT (Kongsberg Satellite Services), siBnsitoLeiics COBMECTHbIM npeanpusiteM LeHTpa NSC 1 komnaHmii NRSE (50% akumif)
n Kongsberg Defence and Aerospace, co3gaHa CTaHUMSI CyTHUKOBOM cBsi3u SvalSat (Svalbard Satellite Station, k nekabpio
2019 r. ucnonb3oanock NoytT 100 aHTEHHbIX cMcTeM, paboTatowmx B L-, S-, C-, X- 1 K-Anana3oHax 4acTtoT).

B 2013 r. rockomnaHuns NRSE 6bi1a nepemmeHoBaHa B rockomMnaHuio Space Norway AS.

= Space Norway AS: spacenorway.no

C 2014 r. komnaHusa Space Norway paboTtaeT no npoekty HEO Communication Satellites, N0 KOTOpOMYy HaMe4YeHO BbiBe-
CTU Ha BbICOKME 3NUNTUYECKNE OPOUTLI (B OAHY MIOCKOCTb C pa3HECEHMEM B MIOCKOCTM C BbicoToM 43509/8089 kM, Haksio-
HeHueM 63,4° n nepuoaom obpauieHns okono 16 4) asa UC3 cepumn ASBM (Arctic Satellite Broadband Mission) ans obecne-
YeHUS LUIMPOKOMOSNIOCHON CBSA3M B APKTUKE ANl HA3EMHbIX U BO3AYLLUHbIX (Bbille 55° c.ul.) n Mopckux (Bbiwe 70° c.ul.) rpax-
[@HCKMX U BOEHHbIX a6OHEHTOB. CryTHVKM ByyT pa3MeLLeHbl B O4HOM 0pbyTanbHOM NNOCKoCTU U cda3npoBaHbl Mexay coboii
¢ pasHocoM 180°. [lonroTbl noganoreiHbix To4ek opéuT cnyTHWKoB — 19° n 139° B.4., 101° 3.4.

Cuctema nepBoHaYasibHO npeaHasHayanack Ans obecneyeHns LWMPOKONOIOCHOM CBA3WN B MHTEPECaX HOPBEXCKMX FOCy-
[apCTBeHHbIX abOHEHTOB, Mpexae BCero MMHUCTEPCTBa 060pOHbI HopBernn, B apKTMYECKOM perMoHe M Ha LMpoTax Bbille
55° c.u.

MNpeanonaranock, 4to UC3 6yayT obopyaoBaTbCcs peTpaHcnaTopamm Ku- U Ka-agvanasoHoB vactoT 28...29 My, (puaep-
Has paaMoNIMHNA «3eMnsa-CnyTHUK»), 18,2...19,2 Ty (dbuaepHass nuHusa «cnyTHuk-3emns»), 10,7...12,7 n 19,7..20,2 Ty
(aboHeHTCKME pagnoMHUK «CNYTHUK-3eMna»), 14...14,5 1 29,5...30 Ty (aboHeHTCKME pagnonMHUK «3eMNs-CnyTHUK»). bop-
TOBasl aHTEHHasi cucTeMa Ka-amanasoHa YacToT obecrneunT popMUMPOBaHME ABYX NMepeHaLenvuBaeMbIX 30HasbHbIX Jyyer (oc-
HOBHOW M Pe3epBHbI C LUMPUHOMN AMarpaMMbl HanpaB/IEHHOCTU 2°) ANsl CBS3M C HA3EMHBIMM LO30BbIMM CTaHUMSAMU (LIEHTP
Nyyeln — HOPBEXCKMI OCTPOB Bjgrngya). Bcero UC3 cMoryT chopMmpoBaTb B KaXXaoM M3 Ku- U Ka-AnanasoHOoB 4acToT CEMb
nepeKpbIBaloLLMXCs paboumnx 30H Anst 06CyX1BaHUS abOHEHTOB CUCTEMbI (CEMb NyYeit C LUMPUHON AMarpamMMbl HanpaBneH-
HoCTKn 3°).

KpoMme TOro, nsyyancs BOnpoc pasMeLLeHnst Ha CNyTHUKaxX NpueMonepesaroLlero 060pyaoBaHns BOEHHOM CBA3K, pabo-
Talowero B AnanasoHax yacrot 7,9...8,15/7,25...7,5 Ty (nMHus «BBepx»/«BHM3») n UHF (6 kaHanos no 25 kI'y conpsiraembIx
C CUCTEMOW TaKTUYECKOW CBsi3n opraHusaumm NATO).

Ha cnyTHukax cuctembl Hameyanocb YCTaHOBUTb [Be MOJfe3Hble Harpysku MuHuctepctBa obopoHbl CLUA ans
OpraHn3aumm CKpbITHLIX BLICOKOCKOPOCTHBIX kaHasnoB Tuna XDR, UCMoMb3yeMbix B cucteme AEHF.

MpofomKkMTENbHOCTb MYHKLMOHMPOBAHMS CMYTHUMKOB Ha KaXXAOM BMTKe cocTaBuT 8 4 (4 4 fo anores u 4 4 nocne ano-
res). MNpu nponete WMpOT MeHee 35° C.W. MOWHOCTb NepeaaTyMKoB CNyTHUMKOB ByaeT aBTOMaTUUeCKM YMEHbLIATbCs, a B



nepuremHon YacTy BUTKa PETPAHCISTOPbI CMYTHUKOB ByAyT Bbik/oYaTbcs. OpraHu3aumns cBsiau ByAeT OCyLIeCTBASTLCS Ha
OCHOBE 3Be371006pa3HOIA TOMOMOM C UCMOJIb30BAHUEM TEXHOIOMMIN MHOFOCTAHLIMOHHOIO AocTyrna TDM/TDMA, SCPC n CDMA.

B 2017 r. koMnaHusa Space Norway nonyuuna nuueHaunto deaepanbHoi komuccun CLLA no cBs3u Ans NpeaocTaBieHuns
YCIyr CryTHUKOBOW MOABMXHON CBSA3W Ha TeppuTopmm CLLA.

B utore pabotbl Mo npoekTy HEO Communication Satellites npoBoasTcs koMnaHuei Space Norway B koonepaumm ¢
MUHUCTEPCTBOM 060poHbI CLLIA, MUHKUCTEPCTBOM 060POHLI HOpBErMK 1 KoMnaHuel Inmarsat.

MwuHucTepcTBo 060poHbl CLUA pa3mectuT Ha MIC3 cepumn ASBM nonesHble Harpy3ku KBY-avanasoHa yactoT (Extremely
High Frequency eXtended Data Rate (EHF XDR)) ansi obecneyeHusi 3alumileHHON CBsi3u aboHeHTaM B ApkTuke. B despane
2018 r. otaeneHme Aerospace Systems komnaHum Northrop Grumman nonyunno KOHTpakT Ha 429 mnH. gonn. CLUA ueHTpa
SMC KOCMUYECKMX M PaKETHbIX CUCTEM (AMPEKTOpaT CPEeACTB BOEHHOM CMYTHMKOBOM CBSI3WM) MUHMCTepCcTBa BBC Ha co3gaHue
ABYX MOME3HbIX Harpy3ok cuctembl EPS-R ans MuHuctepctBa o6opoHbl CLUA. PaboTbl No KOHTpakTy oTaeneHune Aerospace
Systems nnaHupyeT 3aBepwnTb B Aekabpe 2022 T.

KomnaHus Space Norway anst aboHeHTOB MMHUCTepCTBa 060pOHbI HopBernmn B ApKTUKe co34aeT ABe NOe3Hble Harpysku
X-AMana3oHa YacToT, COBMECTUMbIE C aMepuKaHckon cuctemoit WGS, n pasmecTtuT mnx Ha MC3 cepumn ASBM.

KomnaHust Inmarsat B pamkax pa3suTus cuctembl Global Xpress ans noaBM>XHbIX abOHEHTOB B APKTUKE NpU COTPYAHM-
yecTBe C KoMnaHuel Space Norway (HopBeXckasi rocylapCTBEHHas KOMMaHusi, paboTatolas no npoekty HEO Communication
Satellites) n ee poyepHelt komnaHuen Space Norway HEOSAT cosfaet ABe nonesHble Harpysku GX10A 1 GX10B komMMmepye-
CKOro Ka-auanasoHa 4actoT Ans ux pasMeLleHmnst Ha AByx MIC3 Ha BbICOKMX aNMNTUYECKMX opbuTax. YnpasneHne nonesHbiMun
Harpy3skamu obecneunT KoMnaHus Space Norway.

[ns npoBeaeHns paboT No NPOeKTy W MOCNEAYIOWEro ynpaBieHns ABYMS CyTHMKaMM CO34aHa KOMMaHUsi-onepaTop
Space Norway HEOSAT AS.

B ntone 2019 r. komnaHmsa Northrop Grumman B pe3ynbTaTe KOHKypca noslyunna KOHTPaKT koMnaHum Space Norway Ha
NpOeKTUpOBaHME, MPOU3BOACTBO W MHTErpaumio ABYX CryTHMKOB cepumn ASBM (puc. 2.20) Ha ocHose nnaTdopMbl GEOSTAR-
3 1 Ha co3AaHMe COOTBETCTBYHIOLLEN KPUTUYECKU BaXKHOW HAa3eMHOMN MHPACTPYKTYpbl. Kaxzabiii cryTHUK 6yAeT MMeTb pacyeT-
HbI CPOK (DYHKLUMOHMPOBaHMS 15 neT, Maccy OKoMo 2 T M C MOMOLLbIO CONTHEYHbIX BaTapei 06ecneynT MOLHOCTb 3M1eKTPOnK-
TaHusa 6 KBT.

Puc. 2.20. KoHctpykTvBHas oxema UC3 cepum ASBM

Mo okoHYaHuK cpoka yHKUMoHMpoBaHusa MC3 nnaHupyeTcs nepeBoanTb Ha opbuTbl, obecneyrBatoLLme npekpallieHme
UX CyLLEeCTBOBaHMS B TeyeHue 13 ner.

[naBHasi Ha3eMHasi CTaHuMs ynpaBfeHus CNyTHUMKaMKM U CETAMU CBS3M cucTeMbl ByaeT pacnonaraTeCs B Tromsg
(Hopserusi), pesepBHas B Bardufoss (Hopserus). B Tromsg koMnaHueinn KSAT nocTpoeHbl YeTbipe CTaHUMKU ANst YNPaBieHust
cnyTHUMKamMu. ObopyaoBaHMe U NporpaMMHoe obecneyeHne LeHTpa YNpaBneHust CNyTHUKaMK ANS CTaHUMIA NO KOHTPaKTY KOM-
naHun Northrop Grumman co3gana koMnaHus GMV.

3anyck cnyTHUKkoB ASBM-1 u -2 nnaHupyeTca ¢ nomowbio PH FALCON-9 v1.2 Ha koHeu 2022 r.

Beoa cuctemsbl Arctic Satellite Broadband Mission B akcnnyaTaumio HaMeUeH Ha BTOPYHO MosioBuHy 2023 T.

2.4.3. MpoekT cucrembl «3dkcnpecc-PB» (Poccuiickas ®epepaums)




B pamkax ceaepanbHOM KocMuyeckoi nporpammsl PO YT «KocMuueckast cBsi3b» paboTaeT Hag NPOEKTOM CO3AaHuMs
MHOrOLIENEBOW CUCTEMbI «APKTUKa» AJISi CBA3W, TENEBUAEHMS, PaAMOBELLAHNS U MOHUTOPKHIA B CEBEPHBIX WMpoTax. Mpeay-
CMaTpvBanocb pa3BepTbiBaHMe Tpex cnyTHUKoB cepun IKCMPECC-RV Ha BbLICOKMX 3MIMNTUYECKMX OpbuTax. 3amnycku
CMYTHWKOB NJiaHMpoBanncb Ha 2009 r.

B anpene 2008 r. komnaHun UCC 1 Thales Alenia Space nognvcanyM MeMOpaHAyM O COBMECTHOM CO34aHWMM CNyTHUKOB
cepun IKCIMPECC-PB gnsi BEICOKMX 3/IMNTUYECKMX OpbUT Ha ocHose nnatdopmbl IKCIMPECC-4000.

OfHaKo KOHTpaKT Ha co3fjaHue CNyTHWKOB He 6bin 3aK/toueH.

B 2013 r. B MMHWCTEPCTBE CBSA3M M MAcCOBbIX KOMMYHWKaLui 6blM HamepeHbl BO306HOBUTHL paboTy MO CO3AaHMIO
MHOTrO(YHKLMOHANBHOM CUCTEMBbI CMYTHUKOBOW CBSI3M  «DKcrpecc-PB». Tenepb cuctema «dkcnpecc-PB» Bxoauna B
enepanbHyto uenesyto nporpamMMmy (PLIM) passuTus opbUTanbHOM FPynNMPOBKM KOCMUYECKMX annapaToB FpaXaaHCKoro
Ha3Ha4eHus Ha 2017...2025 roabl.

CnyTHuku cepum SKCIMPECC-PB maccoit no 3200 kr (Macca Tonimea — 253 Kr) HaMeyarnocb UCMosb30BaTb Ha BbICOKUX
3ANNUNTUYECKUX opbuTax TMna «TyHApa» C BbICOTON B anoree/nepuree 47200/24400 KM 1 HaK/IOHEHWEM 63,4°.

PacueTHbIN cpok (yHKUMOHMpoBaHusa NC3 cepun IKCTPECC-PB cocTtaBnseT 15 (No aApyrum aaHHbIM, 10) NET, MOLLHOCTb
CUCTEMbI 3MIEKTPOMNUTAHNS B KOHLIE paCHETHOrO CpoKa Cnyx6bl — 12,75 kBT. Kaxapili cnyTHuk cepumn SKCMPECC-PB nnaHupo-
BaJIOCb OCHACTUTb peTpaHcnsTopamu L- (3), C- (10) n Ku- (12) avana3oHOB 4acToT.

B Ku-amnanasoHe yactot (10,97...11,7 I'Ty) nnaHnpoBanocb obecneumBatb GUKCMPOBAHHYIO CMTYTHUKOBYHO CBSI3b U CBSA3b
C NOABWXHbIMKU abOHEHTaMM Ha Bcell TeppuTopun PO, B TOM uncnie B apKTMYECKOM 30He, B 12 fiyyax AMarpaMM HarpasieH-
HOCTU aHTeHH ¢ MMM Ha Kpato Kaxxaoro fiyuya 54 ab*BT v obLueit nponyckHoi cnocobHOCTbI0 cucTeMbl 13 YeTbipex UC3 ao
4,4 r'éut/c. MNpn 3TOM NpeaycMaTpmBanacb BO3MOXHOCTb PaboTbl aBOHEHTCKMX TEPMUHANOB C aHTEHHaMK anameTpom 60...70
CM co ckopocTamu ao 80 MéuT/c Ha npuem.

Tenepb 3anyckn YeTbipex CryTHUKOB 3TOMN cepun nnaHupoBanuch B 2023...2024 rr.

B aHBape 2018 r. 'KPY oTka3anacb BblAensTb paamoyacToThl Ang cucrembl OneWeb.

B aHBape 2019 r. NKPY 6binv 3aBeplueHbl paboTbl N0 pagMo4acToTHOMY obecneyeHnto cuctembl «3kcnpecc-PB» ans
Oryn «Kocmuueckas cBsizb».

B anpene 2019 r. Ha ¢wmHaHcHpoBaHKWe npoekTa Tpebosanock 58,8 mnpa. py6. u3 bogxeTa — Ha co3gaHue 1 3anycku
yeTblpex IC3 1 46,6 Mnpa. py6. BHEGIOMKETHLIX BIOXEHUI (B TOM uncne 16,6 mnpa. py6. ®ryr «KocMuyeckasi CB3b») — Ha
co3aaHve HaseMHoro cermeHTa. Ewe 30 mnpa. py6. TpeboBanoch OT YaCTHbIX MHBECTOPOB Ha co3AaHve aboHeHTCKoro 06o-
pyaoBaHus. MnaHupoBanocb, YTo ¢ mions 2019 r. HayHyTcs paboTbl MO CO34AHUIO MSATU CNYTHUKOB (OAWMH PE3EPBHbLIN) U
aboHeHTCKOro obopyaoBaHus.

B okTs6pe 2019 r. npeanonaranock, 4To paboTbl MO NPOEKTY CUCTEMBI «IKCrpecc-PB» 6yayT HayaTbl B paMKax Haumo-
HaslbHOro npoekTa «Lndposas 3KOHOMMKa», HO MO 3TOMY NPOeKTY MHAHCMPOBaHWe HauMHaeTcs Tobko € 2022 r. MNosTomy
paccMaTpuBanoch pasBUTUE NMPOeEKTa cMcTeMbl «IKcnpecc-PB» B pamkax peanusaunm OLIMN «Cdepa». Mpegnonaranock, yto
3anycku nepsbIxX AByX cnyTHUKOB cepun IKCMPECC-PB coctosTca B 2022 r., a TpeTbero v yetseptoro — B 2023 r.

B mapTe 2020 r. dheaepansHoe areHTCTBO CBSI3N PO 06bsBUIO, UTO CMYTHUKKU ANSt CUCTEMbI «Dkcnpecc-PB» nnaHunpo-
BanoCb 3aka3aTb BO BTOpPoM nonyroauun 2020 r., a 3anycku Ux Hame4yanocb ocyllecTsuTb B 2023 r.

B mapte 2020 r. B beaepanbHOM npoekTe «MHbopMaLUmMoHHas MHGpacTpyKTypa» HauMoHanbHOM nporpammel «Lndpo-
Bas 3KOHoMuKa P®» co3panue cuctembl ¢ UC3 cepun SKCIMPECC-PB oueHvBanocs B 42 mnpa. pyb.

B mae 2020 r. Oyl «Kocmnyeckas cBsA3b» noaTBepanna nnaHel obecneuntb Kk 2024 r. npeaocTaBieHue ycnyr CnyTHU-
KOBOW CBA3M B KU-AManasoHe YacToT Ha TEPPUTOPUM CEBEPHBIX PEMMOHOB Poccum ¢ noMolLbio YeTbipex UC3 cepumn IKCMPECC-
PB.

B utone 2020 r. ®ryn «KocMuyeckas CBS3b» NpecTaBuio NpoekT MHOrOMYHKLIMOHANBbHOW CUCTEMBI CMYTHUKOBOM CBS3U
«2Kkcnpecc-PB», cozgaHue KOTOpoW NpeaycMoTpeHo deaepanbHbiM npoekTe «MHbopMaunoHHas MHDPaCTPYKTypa» Hauuo-
HaflbHOM nNporpamMMmbl «LiMdpoBasi SKOHOMMKa» CO CPOKOM peanusauun B 2024 r.

B okTsi6pe 2020 r. npaBuTenbCTBO PO NpeaycMoOTpeno Ha co3aaHue cucteMbl co cnyTHUKkamm cepum IKCMNPECC-PB Ha
6nvxanwme Tpu roga 6onee 30 mnpa. pyb6.

2.4.4. NpoekTt cucrteMbl Enhanced Satellite Communication Project — Polar (KaHaga)

B 2008 r. kaHaAckoe KOCMUYECKOe areHTCTBO 3aBepLUMIO UCCNeAOBaHMS MO BO3MOXXHOCTU OCYLLECTBIEHUS MpOeKTa
cucteMbl Pcw (Polar Communications and Weather) n3 aByx MC3 Ha BbICOKMX 3AMATMYECKMX 12-4acoBbix opbuTax
(HaknoHeHne 63,4°, BbicoTa B anoree/nepuree 39500/600 kM), npeaHasHadeHHbIX Ans obecneyeHusl CBA3WM B CEBEPHOM
NoNsipHOM pernoHe, a Takke cbopa METeopoIorMieckunx AaHHbIX. MNpoekT HanpasneH Ha obecneyeHve 6onbLIEro NPUCYTCTBUS
KaHaab! B ApKTuKe.

B ntone 2009 r. KOHTPaKT Ha pa3paboTKy KOHLENLUM 3TON CUCTEMbI Ha 4,3 MITH. KaHaACKUX A0S, Nony4Yuia KoMMNaHUs
MDA (MacDonald, Dettwiler and Associates, Richmond, npoB. BputaHckas Konymbus). UC3 6yayT umetb maccy 1...1,5 T.

B anpene 2010 r. 66111 BblgaHbl KOHTPAKTbl Ha CO3AaHME KPUTUYECKM BaXKHbIX TEXHOMOMMM. CnyTHMKM Maccoi 1319 kr
NJaHMPOBaNOCh OCHACTUTb PeTpaHCAATOpaMn X- 1 Ka-anana3oHoB 4acToT. B despane 2011 r. BblAaHbl KOHTPaKTbl Ha Co3Aa-
HWE CMYTHWKOB W MOJNIE3HbIX Harpy3oK. 3amnyck NepBoro CNyTHUKa Hameudancs Ha aBryct 2016 r., BTOporo — Ha Hosibpb 2016
r., @ BBOA CUCTEMbI B 3KCMNyaTaumio — Ha sHBapb 2017 r.



B 2015 r. koHUenumsa cnctemol Hbl1a NepecMoTpeHa.

B 2017 r. 6bin onpeaeneH oKoHYaTeNbHbIV NepedeHb TpeboBaHWI K NEPCNIEKTUBHON CUCTEME, HAa3BaHWE KOTOPOK 6bIS10
n3MeHeHo Ha Enhanced Satellite Communications Project — Polar (ESCP-P). KnioueBbiM TpeboBaHneM K cucteme SIBNSIETCS
rapaHTMpoBaHHoe obecriedeHne BO3MOXHOCTW TOSI0COBOM CBS3W M Mepeaayn AaHHbIX peTpaHcnstopamu UHF-, X- u Ka-
[ManNa3oHOB YacTOT Ha BCEX LUMpOTax ceBepHee 65° c.w. (cpeaHeroaoBoit KO3 MULMEHT AOCTYNMHOCTU cucTeMbl — 0,97).
KaHanbl cuctembl fomKHbI obecneunTb nepeaady NOTOKOBOrO BMAEO U APYrMX AaHHbIX CUCTEM HabnioaeHns U pa3seaku, a
TaKKe [AaHHbIX MOMb30BaTENe TaKTUYECKOrO 3BEHa CO CKOPOCTbO He MeHee 648 K6WUT/C, CTpaTermyeckoro — Ao
1819,32 MéwuT/c.

B 2018 r. nnaHnpoBanocb 3anpocuTb NpeasioXXeHms OT NoTeHUManbHblX noapsaayvkos. B 2019 r. Hamevanach Bblaaya
KOHTpaKTa Ha co34aHue CMCTEMbl B MHTepecax npaeuTenbcTsBa KaHaabl, HO 6bina nepeHeceHa Ha 2020 r.

3anyckn CryTHUKOB C PacYETHLIMU CPOKaMU (PYHKLMOHNPOBaHUS 7 NeT Hameyanuch Ha 2022 r.

3aBepLueHne paboT No Co34aHMI0 CUCTEMbI HaMeYanochb Ha 2025 r. OueHo4YHas CToMMOCTb paboT Mo NPOeKTy cocTaensna
6onee 1,5 mnpa. gonn. CLUA.

OpHako K Hayany 2019 r. 6bl1 3aBEpLUEH TOMbKO aHaIN3 BO3MOXHBIX KOHLEMUMIA U TeNepb Hayano onpeaeneHns KoH-
uenuum cuctembl nepeHeceHo Ha 2020...2021 rr., a Ha4ano paboT peanu3auun nporpammbl — Ha 2023...2024 rr. MNocTaBka
nepBoro CnyTHUKa HaMe4aetcs Ha 2028...2029 rr., a BToporo — Ha 2030...2031 rr. OueHo4YHast CTOMMOCTb paboT No MpoeKTy
coctasnseT 1...5 mnpa. gonn. CLLUA.
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CnyTHMKOBbIE CUCTEMbI NepeAauun AaHHbIX U yNpaBJieHus
KOCMUUYECKUMM annapaTtamm

3.8. MpoeKT cucTteMbl peTpaHCAALUKN AaHHbIX KOMMNaHUU
Analytical Space (CLLUA)

AMepyKaHcKkas koMnaHus-ctapTan Analytical Space Inc. (Boston) Bena pa3paboTKy CUCTEMbl HAHOCMYTHWUKOB, NpeaHa-
3HAYEHHOW A1 PETPAHCMISAUMM AaHHBIX NOMb30BaTeNel, BKIOYas NMOTOKOBOE BUMAEO M M2M/IOT-AaHHbIE, KaK OT Ha3eMHbIX
CpeacTB, Tak M ¢ 60pTa ApYrMx KOCMMYECKMX annapaTtoB. CryTHWUKM cMCTeMbl ByayT BECTV paaMONpUEM AaHHbIX U KX Moce-
AYIOLWYI0 peTpaHCisaumMio yepe3 cMexHble MIC3 1 HeNoCpeACTBEHHYIO Nepeaaqy Ha 3eMII0 MO ONTUYECKUM JIMHWUSIM CBSI3W.

= Analytical Space: www.analyticalspace.com

B 2017 r. BHeLWHWEe NHBECTULMN B NMPOEKT KOMMaHum coctasunm 3,5 mnH. gonn. CLUA. CnyTHMKM cucTeMbl 6yayT OTHO-
CUTBLCS K Knaccy «KybcaTos» v U3rotTaBnneaTbcs B popM-cdakTope 6U.

3anycKk nepBoro 3KCrNepMMEHTaNnbHOro cnyTHMka RADIX cucteMbl coctosiicst B Mae 2018 r. UIC3 6bin goctaBneH Ha 6opT
MeXAYHapOAHOM KOCMMYECKOM CTaHumK. BblBoz ero Ha opbuTy ocyLecTeneH B uioHe 2018 .

CnyTHuk Maccor okono 10 kr (puc. 3.1) obecrnieuvBan NpueM M PETPaHCIISILMIO PaAVOCUTHANOB B AMara3oHe 4acToT
0,7...7 Ty C NOMOLLbIO @aHTEHHbI C HU3KUM KO3 HOULIMEHTOM YCUNEHUS U B AMaNa30oHe YacToT 2...2,8 L C NOMOLLbIO aHTEHHBI
C BbICOKMM KO3 DULMEHTOM YCUNEHMS.
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Puc. 3.1. KoHcTpykTMBHas cxema MC3 RADIX

MNpuemonepegaiowas cucrema UC3 peannsoBaHa Ha NpUHUMNAaX NPorpaMMHO-OMpeaensieMoro paauno. Takxe B Xo4 no-
neTa nnaHMpyeTcs MPOBECTM TECTUPOBaHME ONTUYECKOM (hUAEPHOW paaMonMHK CBS3W 1 GOPTOBONM annapaTypbl ONTUYECKON
nepefayun AaHHbIX. PacyeTHbIN cpok hyHKLMOHMPOBaHUS cnyTHUKA 6 Mec. (UC3 6bin cBeaeH ¢ opbuThl 07.04.20).

B uione 2019 r. npeanonaranock, 4to byaeT co3daH BTOpoi UC3 ans npoBefeHUst UCTbITaHWUI SKCNEPUMEHTasbHOM
QHTEHHbI MEXCMYTHUKOBOW CBSI3W (NIaHUMPYETCS OCYLLECTBASATb MPUEM AaHHbIX OT CMYTHVMKOB PaAMOSIOKALUMOHHOMN U runep-
CrNeKTpanbHON CbEMKM 3EMHOW MOBEPXHOCTY).

3.9. MpoeKT cucTeMbl peTPAHC/IALMM AaHHbIX KOMMaHuMK Audacy
(CLLA)

AMepuKaHcKas koMnaHus-ctapTan Audacy (Huntsville, Alabama) Bena paboTbl Mo CO3AaHUK0 CMYTHUKOBOM CUCTEMbI pETPaHC-
NAUMA AAHHBIX.

= Audacy: audacy.space

B cucreMe nnaHupyetcs ucnonb3oBaTh VIC3 Ha cpefiHnx opbuTax ¢ HaknoHeHWeM 25°, BbicoToi 13890 kM 1 nepuoaoM obpa-
weHns 8 u. CrnyTHMKM ByayT pasMeLLeHbl B TpexX OpbuTanbHbIX MAOCKOCTSIX.

OCHOBHbIMW NMPENMYLLIECTBAMI CUCTEMbI I0/HKHO CTaTb NPEAOCTaB/IEHNE Ha KOMMEPUECKOW OCHOBE YCNYT PETPAHCISLMA AaH-
HbIX, MO3BO/ISAIOLLMX NONb30BaTENAM M3bexaTb He06X0AMMOCTM CO3AaHMS, NIMLEH3MPOBAHMS M PErncTpaLmm Ha3eMHOro KoMnekca



Ans 06Cny>xXMBaHUs CBOMX KOCMUYECKUX CUCTEM, @ TakKe rapaHTUPYOLLMX BO3MOXHOCTb MOyYeHUS AaHHbIX B MacluTabe BpeMeHu
671M3KOM K peanbHoMY.

InobanbHbI 0XBaT CUCTEMBI U BbICOKYHO CBSIBHOCTb CETU M/IAaHMPYETCs 06eCreymnTb 3a CYET OpraHmn3aLmMmn MEXCMYTHUKOBbIX
JIMHWIA cBS3M (OTMEYaiacb BO3MOXHOCTb UCMOJb30BaHUS AMana3oHoB YacToT 22,55...23,55, 24,45...24,75, 32,30...33, 54,25...56,90,
57...58,20 1 65...71 I'Ty). O6MeH AaHHbIMM C HA3EMHbIMM CTaHUMsAMK ByaeT OCyLWweCcTBNSATLCA B AvanasoHax yactot 19,70...20,20 n
37,50...42 [Ty (pagmnonuHuna «MC3-3emns»), 29,50...30, 47,20...50,20 n 50,40...51,40 Ty (paguonuums «3emna-UIC3»). Takke
BO3MOXHO MCMosib30oBaHne 6onee HM3KuX (S 1 X) AvanasoHOB 4acToT Ans cessu ¢ obatyxmeaeMbiMm UC3. OxunpaeTcs, YTo 3a-
[iep>xKa B Moy4eHnM Ha3eMHbIMM cpeacTBaMu 06paboTku aaHHbIX ¢ 6opTa MIC3 He NpeBbICMT 1 ¢, @ NPaKTUYEeCKW NonHas Herpe-
pbIBHOCTb Habnogenns obcnyxmsaembix UC3 byaet gocturHyTa Ans opbut C tobbIMM HAKIIOHEHWSIMU M BbICOTaMW, HaunHas C
npumepHo 200 KM.

BBOA cuCTEMbI B 3KCMTyaTalMio Ha OCHOBE TPEX CMYTHWUKOB MEPBOro MOKOMEHMSI C CYMMApHOM MPOMYCKHOM CMOCOBHOCTHIO
400 M6uT/C Hameyvancs Ha BTopyto nonoBuHy 2019 r. (Ha ocHoBe Tpex MIC3 BTOpOro NoKoseHWsi C CyMMapHOM NpoMyCcKHO criocob-
HocTbto 15 I6uT/Cc — Ha 2021 r.).

B nekabpe 2018 r. 6bi1 OCyLLECTBNEH 3aryCK NEPBOro 3KCrepuMeHTanbHoro cnyTHnka AUDACY ZERO (AUDACY-0) cuctembl
Audacy Zero.

NC3 paspabotaH koMnaHueli Clyde Space Ha ocHoBe niatopMbl TvNa «kybcaT» B popM-hakTope 3U. Macca NC3 — 4 kr.

Hayano ucrnonb3oBaHWst HA3EMHOMO KOMMJIEKCA B COCTABE TPEX HA3eMHbIX CTaHUmii Ha TeppuTtopumn CLLA (CaH-®paHumcko,
wT. KannudopHus) BO3MOXXHO B koHUe 2017 r. B 2018 r. niaHMpoBanoch OCYLLECTBUTbL pa3BepTbiBaHME CTaHLUM B CUHranype 1 B
cnyyae Heobxogmmoctu B 2021 r. — B JTiokcembypre.

[ns obecrieyeHnst conpsiXeHNs CO CNYTHUKaMW-peTPaHCISTOPaMn CUCTEMbI Ha Nonb3oBaTenbekmx UC3 (B TOM umcie knacca
«kybcaT») npefnaraeTcs ycTaHaBNMBaTb ManorabapuTHLIN CBA3HOM TepMMHas, paboTatowmii B Ka- 1 S-amanasoHax YacToT (Macca
TepMuHana — 0,8 kr, MHTepdeiic noaktoUeHnst — SpaceWare, noTpebnsieMas MOLLHOCTb B pexxume oxugaHus — 0,5 BT, nukosasi
notpebnsemas MOLWWHOCTb B pexxuMe nepegayum — 25 BT, MakcuManbHasi CKOpOCTb nepedaun — 5 Méut/c), a Takke OCyLLecTBAsTb
M3HaYa/IbHOE MPOEKTVPOBAHME PaAMOTEXHUYECKOMN NMOACCTEMBI MIAHMPYEMBIX K 3amycky MC3 uim nepenporpamMMmnpoBaHue anmna-
PaTHO-NPOrpaMMHOr0 0becrneYeHns PaamMoTEXHUYECKOM NOACUCTEMBI YxKe 3anyLieHHbIX MC3 ¢ yyeToM TpeboBaHWi CUCTEMBI pe-
TpaHCNAUMM AaHHbIX KOMNaHum Audacy.

CTOMMOCTb YTTyr PETPAHUTISALMM AaHHbIX C MOMOLLbIO HA3EMHOMO KOMIiekca coctasut okoso 4 gonn. CLUA 3a MuHyTy. Crom-
MOCTb peTpaHCIsUMK AaHHbIX ByaeT onpeaensTbes, ucxoas u3 uncna obaiyxmeaemblix MC3, obbeMa AaHHbIX, reHepupyeMbIx no-
nesHol Harpyskoi UC3 (okono 19 gonn. CLUA 3a 1 M6aiT gaHHbIX ans ogHoro UC3), unm NponyckHOM CrioCOBHOCTU KaHaNoB cu-
CTeMbl yrpaBsneHus 1 nepegaum tenemetpun (okono 75 gonn. CLUA 3a cyTtku ans ogHoro UC3).

B Hauane 2019 r. npoekT npekpalleH, B Mae 2019 r. 3akpbiThl odpuckl B Mountain View (California) u Cunranype
(Singapore). OgHako npeanonaranocb, Yto koMmnaHus EOS Defense Systems USA (Ao4epHsisi y aBCTPa/MACKOW KOMMaHUK
Electro Optic Systems Holdings Ltd.) nnaHupyeT npnobpecTtu IMUEH3MIO HA UCTOSIb30BaHME AMarna3oHoB YacToT dheaepanbHOn
kommccum CLUA no cBsisu, npuHaanexallyto komnadum Audacy.

3.10. NMpoekT cucrembl Idrss peTpaHcnsaumm gaHHbix (UHans)

B MHauv BegyTcs paboThbl MO CO34aHMIO CNYTHUMKOBOM cucTeMsl Idrss (Indian Data Relay Satellite System) peTpaHcnsumm
JAaHHbIX. OCHOBHbIMW 3aa4aMmn cucTeMbl Idrss SBNSIOTCA:

— OpraHv3auusi paanosIMHKii Nnepeaayn KOMaHAHO-NPOrPaMMHON 1 TENEMETPUYECKON MHDOPMaLMK, AaHHBIX, ayano- 1
BMAEOAAHHBIX AN NUIOTUPYEMOro kocMmyeckoro kopabnsa GAGANYAAN;

— OpraHv3auusi paavoMHUIN Nepeaayy KOMaHAHO-NPOrpaMMHON U TeNeMeTpUYeckon MHGopMaumn ans CrnyTHUKOB Ha
HU3KUX opbuTax;

— nepefayva AaHHbIX OT aHTAPKTUYECKUX HA3EMHbIX CTaHLUMM.

MNepBble aBa crnyTHMKa CMS-04 (IDRSS-1) u IDRSS-2 cucrembl Idrss co3aatotcst Ha ocHoBe niatdopMbl 1-2K 1 ocHalla-
I0TCA peTpaHcnaTopaMu S-, Ku- 1 Ka-auanasoHoB YacToT. Ans atoro UC3 ocHalaloTcs AByMS aHTEHHbIMU CMCTEMaMK Kacce-
rPeHOBCKOro Tuna ¢ AvameTpamu 3epkan 2,5 n 1,5 M, paboTatowmm B S- 1 Ka-ananasoHax 4actoT 1 B Ku- 1 Ka-ananasoHax
YacTorT.
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CnyTHuKoBasi nnatdopmMa COCTaBNAsSeT OCHOBY KOHCTpykumn WC3 cBa3M, BewaHus M nepegayn AadHbix. OT Tuna
nnatgopmbl 3aBUCAT rabapuTbl M Macca CNyTHUKA, BAMSIOWME HA BbLIGOP pakeTbl-HOCUMTENS WM CTOMMOCTb BbIBOAA
KOCMMYECKOro annapata Ha opbuTy, MosHOTa peanu3aumy BO3MOXHOCTEN Mone3Hon Harpysku UC3 1 npofomKuTenbHOCTb
(pYHKUMOHNPOBAHUS CNYTHMKA Ha opbuTe.

CnyTHUKWU CBSI3W, BelaHua 1 nepeaadv AaHHbIX, HA AOI0 KOTOPbIX B CPeAHEM MPUXOAWUTCS NOYTM TPeTb OT obuiero
yncna 3anyckaeMblx KOCMUYECKMX anmnapaToB, CO3AAt0TCsl, KakK MpaBwnio, Ha OCHOBE CEPUIHBIX NAATdOPM, pasMyaloLLmMXCs
CBOVIMM MapamMeTpaMy U pacCuUMTaHHbIX Ha YCTAHOBKY Pa3/IM4HOro peTpaHCNsSLUMOHHOro 06opyaoBaHus.

KpynHenwmMMmn MMpoBbIMU MPOM3BOANUTENSIMU CNYTHUKOBBIX MiaTdhopM sBASOTCS koMnaHuu Lockheed Martin, Boeing
Satellite Systems, Maxar Technologies (paHee — MDA), Airbus Defence and Space, Thales Alenia Space, Northrop Grumman
(paHee — Orbital ATK) u gpyrue.

CyLLecTBYET HECKOJIbKO KnaccuduKaumii CnyTHUKOBbIX naaTdopM. CornacHo 0AHOM M3 HUX NnaThopMbl AENSTCA Ha TPU
KaTeropuu: nerkme — Maccou Ao 2 T, C MOLHOCTbIO MOME3HOM Harpysku Ao 6 KBT; cpeaHue — Maccol Ao 5 T, C MOLLHOCTbIO
[0 14 kBT; Tskenble — Maccov 6onee 5 T, MOLHOCTbIO 6onee 15...20 kBT 1 6onee. [pyras knaccudukaums npeaycMaTpyBaeT
BblAeneHne 6onbLIEro YMcna KnaccoB NnaTopM: CpeaHne — Maccor Ao 2,5 T, TPOMEXYTOYHbIE MeXAY CPEAHUMU U TSHKENbIMU
— Maccou ot 2,5 f0 4,2 T, TKesble — Maccom oT 4,2 [0 5,4 T, a TakxKe CBepXTskesble — Macco bonee 5,4 T.

OfHVMM M3 BaXKHEWLUMX MapaMeTpoB SIBMSIETCS OTHOWeHue Macchl MH k oblweit mMacce KA. B HacTosillee BpeMmsi 3TO
OTHOLIEHWe cocTasnseT npuMepHo 18...19 % A1 COBPEMEHHBIX TSXKeNbIX TeNEKOMMYHUKAUMOHHbBIX NaaTgopM.

[lo HepaBHero BpeMeHW Mpu CO3AaHUW CMYTHUKOB CBA3W MNpeanovTeHue OTAABanoCb MPeVMYLLECTBEHHO TSXKENbIM
nnatcdopmaM, Tak Kak yCTaHOBKa 60/bLLOro KOIMYECTBa PETPaHCNSATOPOB NO3BONSET MUHUMU3UPOBATL 3aTpaThl B Mepecyere
Ha KaHan cBsi3v. Mo3TOMYy 60/BbLWMHCTBO KOMMAHUI-NMPOU3BOAMTENEN CTaBWUAM CBOEM Liefblo pa3paboTky 6osiee MOLLHbIX
nnaTopM C NOBbILEHHON «TPY30MOAbEMHOCTBIO» W SHEPrOBOOPY)XEHHOCTBIO.

CnoXHbI 1 3a4acTyto TPYAHO NpeAckasyeMblii XapaKTep pasBUTUS CUTYaLMU Ha PbIHKE TENIEKOMMYHUKAUMOHHBIX YCIyr
B MoOCnegHve rogbl BO MHOroM npegonpegenun ¢opMMpoBaHMe TeHAeHUMM K 6onee LWMPOKOMY WCMONb30BaHUIO Mpu
npoussogcTtee UC3 nnatdhopM cpeaHero un Manoro Knacca.

C cepeanHbl 1990-X r. OCYLLECTBNSIETCS NEepexo Ha MCMob3oBaHWe MNaTdhopM C UCKIIOYUTENBHO 3EKTPUYECKUMI
paKeTHbIMKW ABUraTeENsIMM U NNatdopM C NPOrpaMMHO-OMNpesensieMbIMU COCTaBOM W CTPYKTYpOi MHOroAManasoHHOro
pEeTPaHCISLMOHHOrO 060pYyA0BaHMS.

KomnaHust Lockheed Martin ob6pa3oBanack B 1995 r. B pe3ynbTaTte CiMsHUA KoMnaHui Lockheed u Martin Marietta.
[ByMs rogamm paHee B cocTaB KOMNaHuM Martin Marietta Bowno otaeneHve Aero Space Division koMnaHun General Electric,
3aHMMaBLUeecs NPOM3BOACTBOM CMYTHUKOBbIX NiaTdopM cepumn SATCOM u ao 1986 r. npuHaanexasLee komnaHum RCA Aer-
ospace & Defense. LTa6-kBapTnpa komnaHum Lockheed Martin HaxoauTca B Bethesda (wtat MapuneHg).

= Lockheed Martin: www.lockheedmartin.com

C 1995 r. pa3paboTkoi KOCMMYECKMX annapaToB 3aHUManocb otaeneHue Lockheed Martin Missile & Space (LMMS),
rO/TOBHOM OhUC M OCHOBHbIE COOPOYUHBIE LIEXa KOTOPOro pasMellanuck B Sunnyvale (wtat Kanudophus). CneunansHo ans
peLIeHns BOMPOCOB, CBA3aHHbIX C CO34aHNEM KOMMEPYECKUX CMYTHUKOB CBA3W B COCTaBe oTaeneHus LMMS 6bina obpasoBaHa
koMmnaHusa Lockheed Martin Commercial Space Systems (LMCSS), Takke pacnonaraewascs B Sunnyvale. Nocne psga
OpraHM3aLMOHHbIX M3MeHEeHWN, npoBefeHHbiX B 2000...2001 rr., komnaHust LMCSS cTana noapasAeneHueM KOMMaHum
Lockheed Martin Space Systems (Denver, WwTaT Konopaao), a rnaBHbI LLEHTP MO NPOM3BOACTBY NIaTdhopM Ansi KOMMEPUYECKUX
NC3 cBs3n nepemectunca B Newtown (wrtat [lNeHcunbBaHus). OkoHuaTenbHas e cbopka CryTHUKOB MO-NpexXHeMy
Npou3BOAMTCS B LIEHTPe No Npou3BoacTBy KoMMepyecknx NC3 B Sunnyvale. B 2015 r. B paMkax nporpaMmMbl KOHCONMAALMN
NMPOU3BOACTBEHHBLIX MOLLHOCTEN koMnaHum Lockheed Martin npou3soacTtBa B Newtown 6bif0 3aKpbITO C NEPEHOCOM BbIMNOS-
HABLUMXCA TaM paboT B Denver.

= Lockheed Martin Commercial Space Systems: www.lockheedmartin.com

KomnaHusi m3rotaBnusaeT nnatopMbl HE TOMBKO ANS reoctaumoHapHbix MC3 cBA3M, M ANns CNyTHUKOB, NpeaHas-
HauYeHHbIX 4715 MUCMOMb30BaHMs Ha HU3KMX opbuTax.

B 2017 r. koMnaHusi 06HOBMNA NIMHENKY CMYTHUKOBbIX NAaTdhOopM, KOTopasi Tenepb COAEPXKUT YeTbipe 6a3oBble BepcUm
nnatdopm — LM 50, LM 400, LM 1000, LM 2100. Kaxxgas n3 nnatopMm opueHTMpoBaHa Ha co3gaHue MC3 onpeaeneHHoro



Knacca — OT HaHOCMYTHMKOB A0 Tshkenbix MC3. HecMoTps Ha NO3uLMOHMPOBaHME BCeX NnatdopM Kak yHMBepcasbHbIX, OC-
HOBHOIA NNaTdhopMoii AN1s NPOU3BOACTBA CMYTHUKOB CBA3W ABNseTcs LM 2100 u B nepcnekTuse — LM 50.

OCHOBHbI€ TEXHUUYECKME XapaKTEPUCTUKKN nnaT(dopMm
koMnaHum Lockheed Martin

Mnat- LM 50 LM 400 LM 1000 LM 2100
POPMA...iiiiieieeeeeeeiieeee

Macca, Kkr 10...100 140...800 275...2200 2300...6500
FabapuThbl, M.....cccoeevrreeeeeeennnnnes 0,2x0,3x%0,3 1,6x1,1x1,1 5,3%1,8%x1,8 3,7x1,8x1,8
MolyHOCTb 60pTOBOM

CUCTEMbI 3NEKTPONUTAHNS, 0,025...0,25 0,75...1,50 1,5...10,0 20

KBT..

PacyeTHbIN cpok dyHKLMOHM-

POBAHUSA, NET...eevveeiiiiiiiinens 0,4..0,5 5.7 10 15

4.1.1. Nnatdopma LM 50

PaspaboTky MC3 Ha ocHoBe nnatdopMbl LM 50 ocyLiecTBseTCs COBMECTHO ¢ KoMnaHuel Terran Orbital, koTopast npo-
n3BoaMT cbopky nnatgopmMbl Ans koMnaHum Lockheed Martin.

Mnatcopma LM 50 umeeT dopMy nNpsiIMOyrosibHOM npusmbl. Ha nnatcdopme pasmepoM 12U MOXET pasMeLlaTbcs nones-
Has Harpyska Maccoit 10 Kr u c sHepronoTpebneHnem 15 BT. Mpu pasmepe UC3 12U 06beM, BbiAENSAEMBIN NOA NONE3HYIO
Harpysky, cooTBeTcTBYeT 4...6U. [ NoAKIIOYEHMS] NOME3HON Harpysku K GOPTOBOM LIMHE AAHHBLIX MCMOJb3YIOTCS UHTEp-
deiicbl RS-422, Ethernet, SPI, 12C, USB. HanpsixeHne B 60pTOBOM CeTu 3anekTponuTaHust — 12 B (perynupyercs B npeaenax
9,6...14,0 B). ObecneumBaeMasi paanaumMoHHasi cTonkocTb — 20 kpag (Si). CkopocTb Nepeaayy AaHHbIX NOME3HOW Harpysku B
paganonnHMKM «CnyTHUK-3emns» — 10 kbut/c...10 MéuT/c.

YnpaBneHue opueHTaumMen CnyTHUKa Ha OpbuTe OCYLLECTBSIETCA C MOMOLLbIO MUKpoABUraTeneln opbutanbHOro MaHeB-
PUPOBaHMSl U MaxoBMKOB. TOYHOCTb Ha BefieHUst — He Xyxxe 0,25° no kaxaoi 13 oceil.

CrnyTHUKM Ha ocHoBe MnaTcdopmMbl LM 50 MOryT BbIBOAUTBCS Ha HU3KME M reoCTauMOHapHble OpoUTbl. PacueTHbIN Cpok
ncnonb3oBaHus NC3 coctaeut 3...6 Mec. Ha n3rotoeneHne cnyTHuKa Ha nnatdgopme LM 50 Tpebyertcsa 12...18 mec.

4.1.2. Nnatd¢opma LM 400

Mnatdopma cepum LM 400 (puc. 4.1) npeaHasHaveHa Ans co3aaHus ManbiX ClyTHUKOB Maccol 140...800 kr.

Mnatdopma umeeT hopMy NpsiMOyrofibHOM Npu3Mbl. Macca ycTaHaBnvMBaeMoi Ha nnaTdopMe NoNe3HoN Harpysku — 10
175 «kr, pa3mep — okono 1 M3. [lonycTMMoe NMKOBOE 3HeprornoTpedneHve nonesHon Harpysku — 500 BT, cpeaHee — 250 Br.
OpueHTaums n ctabunumsauus nnatdopmbl Ha opbUTE OCYLLECTBISIETCA O TPeM 0CsIM. TOYHOCTb HaBeaeHust — He xyxe 0,01°
no Kaxzaow u3 oceil. B nnatdopme peanv3oBaHa LWKWHa Nepeaayyn AaHHbIX B COOTBETCTBMM CO CTaHAapToM MIL-STD-1553B,
TaKKe BO3MOXHO WMCMO/b30BaHWe uHTepdelica RS-422. HanpsbkeHne B 60pTOBOM CETU 3nekTponuTaHus — 28+6 B. Cuctema
3MEKTPONUTAHNS COAEPXMUT COMHeYHble 6aTapen MOWHOCTbIO 1,5 KBT B KOHUE Cpoka (yHKUMOHMpOBaHus. [na nepegayu
JaHHbIX Ha 3eM/I0 UCMOoSb3YIOTCA PaaNoNnHUKM X- n Ka-ananas3oHoB 4acToT.

Puc. 4.1. KoHcTpykums nnatdopmbl LM 400 (nonesHas Harpy3ka pa3meLlaercs
B HWXKHEN YacTu nnathopMmbl)



CnyTHMKKM Ha ocHoBe nnaTdopMbl LM 50 MOryT BbIBOAUTBLCA Ha HWU3KME U reocTalMoHapHble OpouThl. PacUeTHbIN CpoK
ncnonb3oBaHus IC3 coctaeuT 5...7 neT. Ha nsrotosneHne cnyTHMKa Ha nnatgopme LM 50 Tpebyetca 1...1,5 roaa.

4.1.3. Nnatd¢opma LM 1000

Mnatdopma LM 1000 siBnsieTcs HOBOM B NMHelMKe nnaTdopM KoMnaHuyM 1 npeaHasHadveHa ans UC3 cpeaHero knacca.
Ha ocHoBe LM 1000 co3aatoTcs CnyTHUKM Maccol 275...2200 kr. Mnatdopma uMeeT GopMy LIECTUYroNbHON NPU3Mbl BbICOTOM
1,8 M. MolHOCTb 6OPTOBOM CUCTEMBI 3neKTponuTaHus — 1,5...10 kBT B koHUe cpoka (yHKUMOHMpOBaHUS. Ha nnatdopme
YCTaHaBNMBAETCS YETbIPe NaHeNn CONTHEYHbIX baTapei.

MnaTtdopma ncnonb3oBanacb nNpu co3aaHnm UC3 33 WORLDVIEW-4.

4.1.4. Nnatdopma LM 2100

MnatdopMa ABNSETCS yny4lleHHoW Bepcueld nnatdopmbl LM A2100, co3aaHHol elle B cepeanHe 1990-x rr. Ha ee oc-
HOBE MOryT CO3AaBaTbCsl TSHKE/bIE CMYTHWUKM Maccou 2,3 T 1 Goree.

Mnatdopma vmeeT HopMy MPSMOYrosibHON NPU3Mbl U MOAYJIbHYIO KOHCTPYKLMIO, OCHOBHBIMU KOMIMOHEHTaMU KOTOPOM
SIBNAOTCS CNY>XeBHbIM MOZYyNb KOCMUYECKOro annapaTta U Mofyfb MOMe3HOM Harpy3ku. BbinosHeHa oHa MoOYTW LIENIMKOM U3
KOMMO3ULIMOHHBIX MAaTEPUAsOB, YTO MPUAAET €M AOMNONHUTENBHYIO NMPOYHOCTb, JIErKOCTb U YCTOMUYMBOCTb K TEMMNEPATYPHbLIM
aedopMaumsim.

Pa3pabotka nnatdopmbl A2100A Benack ¢ 1992 no 1994 rr. 1 NepBbIM KOCMUYECKUM annapaToM, CO34aHHbIM Ha OCHOBE
sTol nnatdopmbl, 6bin UC3 AMC-1(GE-1), 3anyweHHbii B ceHTsbpe 1996 r. MMnatdopma obopyayeTcs AByMsi
MHOMOCEKLIMOHHBIMK (OT YEeThIPEX A0 BOCbMM CEKLMI) COMHEYHbIMM BaTapesMm ¢ (hOTO3/IEMEHTAMM HA OCHOBE KPEMHUS UK
apceHnpa rannus, obecneunsarolwmMMmn MoWHOCTL 1...6 KBT, N ABYMS akKyMynsTopHbIMK 6aTapesmu. MakcumanbHas Macca
Takol nnatcopmel — 2,8 T.

Mnatdopmbl A2100AX 1 A2100AXX pa3pabaTbiBaMCb COOTBETCTBEHHO B nepuog 1994...1995 rr. n 1995...1997 rr.
MepBblt MIC3, co3gaHHbIl Ha ocHoBe mnaTdopMbl A2100AX, 6bii 3anyLieH B okTsibpe 1997 r, a 3anyck NeEpBOro CryTHMKA C
nnatdopmon A2100AXX coctosincs B 1999 r. MnaTtdopMbl B OTAMUME OT UCXOOHOW MoavdMKaLMKM MMEIOT WM3MEHEHHYIO
KOHCTPYKLMIO, KOTOpasi JONycKaeT pa3MeLleHMe NONEe3HON Harpysku 60sblueit Macchl, YCOBEPLUEHCTBOBAHHbIE anoreiHyo
XKMAKOCTHYIO ABUraTeNbHY YCTaHOBKY, akKyMyNsiTOPHble 6aTapen v paaraTopbl 60pTOBOM CUCTEMbI TEPMOPErYIMPOBaHUS.
Ha nnatdopme MoryT ycTaHaBnMBaThbCs 12-CEKLMOHHbIE COMTHEYHbIE 6aTapen 1 A0 TPEX akKyMySTOPHbIX 6aTapel, Npu 3ToM
MOLLHOCTb CUCTEMbI 3NEKTPONUTaHKS COCTaBnsieT 6...13 kBT. Mexzay coboi nnaTdopMbl OT/IMYAIOTCS MO pa3Mepy M Mo Macce.
MakcumanbHas Macca nnatgopmbl A2100AX — 4,4 T, a nnatdopmbl A2100AXX — 5,5 T. [ina cpaBHeHus Ha puc. 4.2
n3obpaxxeHbl BCe Tpy Moandukaumm nnatdopmel A2100.

iy -]
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T S, R
A2100A A2100AX A2100AXX

Puc. 4.2. CpaBHWTENbHbIE pa3Mepbl PasnyHbIX Moandukaumi nnatdopmbl A2100

OTnnunTenbHbiMM  ocobeHHocTaMM nnatdopmbl Advanced A2100 ABNstOTCA MCMONb30BaHWe 6onee CcoBepLUEHHbIX
COMHeYHbIX 6aTapei, obecneunBatoWmMx CyMMapHYH MOLHOCTb 12...22 KBT, YeTbipex akkyMynsiTOpHbIX 6aTapei, rapaHTupy-
toLwmnx becnepeboiHoe anekTponuTaHne 60pTOBbLIX CUCTEM 1 060PYAOBAHUS CMYTHUKA.



KoMnaHust 06nafaeT coOBCTBEHHOWM HA3eMHOW CeTbio yrpaBneHust MC3, cosaaHHbIMM Ha OcHoBe mnatdopM cepum A2100
(ASCN — A2100 Satellite Control Network). B cocTaB ceTM BXOAUT IMaBHbIN LEEHTp ynpaeneHus (ASOC — A2100 Satellite Control
Center) B Sunnyvale v ABe KOMaHAHO-TeNeMeTpuyecKkme CTaHUMm C YUTOBHbIMM HauMeHoBaHuaMK «Anbda» (ALPHA) n «tOpanna»
(Uralla). MepBas 13 H1x pacrnionoxeHa B Carpenterville (wrat Heto-kepcn), a BTopasi — B Uralla B ABCTpanuu.

HoBast Bepcust NnatchopMbl MMEET ASIHY 3,7 M U NPeayCMaTpUBAET YCTAHOBKY MOJIESHOM Harpy3ku YBENTMUEHHOW MacChl 1
COAEPXMT CBbILE 26 pas/IMYHbIX TEXHOMOMMYECKUX YCOBEPLLIEHCTBOBaHMIM, MO3BOJISOLLMX MOBBLICUTL €€ 3KCM/yaTalUMOHHbIE XapaK-
TEPUCTUKN U CHU3WUTb YAENbHYO CTOMMOCTb. OAHMMM U3 TaKMX YCOBEPLLUEHCTBOBAHUI SBNSKOTCS MCMONb30BaHNE AMCTAHLMOHHO
nepenporpamMMMpyemMoro LieHTpasibHoro 60pToBOro MpoLeccopa, ABUraTeNbHbIX YCTaHOBOK J1060ro Tuna (JKMAKOCTHBIX, 31eKTpu-
YECKMX UM KOMBUHMPOBAHHDBIX), OTHOCUTENBHO HEBOMBLUMX MMOKMX CONMHEYHbIX 6aTapei. ConHeyHble 6aTapen HOBOW NNaThOPMbI
obnagatoT rMbKoi MoaybHOM KOHCTpYKUMen 1 Ha 30% MeHbLUEN Maccoi MO CPaBHEHWIO C paHee UCMOJMb30BaBLUMMICA Ha nnat-
opme LM A2100, obecrieumBas Ha 50% 60nbLUytO 3HEPro3thheKTUBHOCTb. ToMWMHA NOMMMEPHOro criost 6aTtapeit LM 21000 —
okono 50,8 MkM, nnatdopmbl LM A2100 — 1,9 cM 1 6onee. Ewle oagHMM HOBLLECTBOM SIBMISIETCS MCMO/Ib30BaHME TEXHOIOMMN apau-
TUBHOM MeYaTh Npy U3roTOBIEHWM TUTAHOBOIO TOM/IMBHOIO Haka.

MepsbiM UC3, co3gaHHbIM Ha ocHoBe nnatdopmbl LM 2100, ctan cnyTHuk HELLAS-SAT-4/SAUDIGEOSAT-1.

OavH v3 nuaepoB B 06M1acTU CO3A4aHUS CMYTHUKOB CBSI3M — KOMMaHusi Boeing. BbIliT Ha nepBble NO3VUMKU B MUPOBOW
KOCMWYECKOW MHAYCTPUM KOMMaHWsi cMorfia mocne npuobpeteHust B okTsibpe 2000 r. HECKOMbKWUX OTAEMEHWA KOMMaHuM
Hughes Electronics, cpean HuX TakvMe koMnaHuM kak Hughes Space and Communications, SIBASIBLUASICS KpymnHEMWUM
npoussoautenem UC3 casian, Hughes Electron Dynamics, NpoAyKLMIO KOTOPO COCTaBASNO0 paiMo31eKTPOHHOE 060pyaAoBaHWe
ANs1 CMYTHWKOB, @ Takxke Spectrolab, cneuuanvM3vpoBaBLLasics Ha MPOMU3BOACTBE CONTHEYHbLIX BaTapen.

Ha ocHoBe 3Tux KOMNaHuii B Ka4ecTBe OAHOro U3 NoApa3AeNeHnit NPoMbILLNEHHOW rpynnbl Boeing Space and Commu-
nications (Seal Beach, wrat KanudopHus) 6bina obpasoBaHa koMnaHus Boeing Satellite Systems co wTab-kBapTupoi B El
Segundo (wTtaT KanudopHus), 3aHMMaloLLascs B HacTosiLee BPEMS NMPOU3BOACTBOM CBA3HbIX MC3 u nnaTtdhopM Ans Hux.

= Boeing: www.boeing.com
= Boeing Space and Communications: www.boeing.com

CnyTHMKOBbIE NAaT@OpMbl KOMNaHWM Boeing npeaHa3HayeHbl AN8 CO3AaHus reoctaunoHapHbiX MC3 u CnyTHUKOB Ha
cpenHux opbuTax. Beero cywecTtsyeT 6onee 20 pa3nuyHbIX NAaTHOPM STON KOMMaHUMW, U3 HUX A1t CO34aHMs CNYTHUKOB CBSA3W
B HacTosLlee BpeMs MUCMonb3yroTcsa nnatdopmbl cepumn Boeing (Mam BSS no nepebiM HGykBaM Ha3BaHWS KoMnaHuu Boeing
Satellite Systems) 702.

OCHOBHbIe TEXHUUYECKME XapaKTEPUCTUKM naTcdhopM koMnaHum Boeing

MnatdopMa........vvvveieeieeeeeennn. BSS 502 BSS 702HP BSS 702HP-GEM BSS 702MP BSS 702SP
Macca nnaTcopMbl, Kr 500...1000 5400...5900 5100...5900 5800...6100 2300...6500
Macca None3HoN HarpysKku, Kr.. [o 250 600...1620 1250...1480 300...650 200...680
MoluHOCTb 6opTOBOM

CUCTEMBI 3/1IeKTpONUTaHus, KBT.. 15 12 n 6onee 8...10 6...12 3,5..7,5
PacueTHbIN cpok yHKLMOHMPO-

BAHUA, NET....ovvvveeeeeeanne 7 15 15 15 15

l'oa Havana akcnnyaTaumm ba-

30BOM MOfEM.......... 2014 1999 2000 2012 2015

4.2.1. Nnatcgopma BSS 502

Mnatcdopma BSS 502 (apyroe HanmeHoBaHue — 502 Phoenix) pa3pabortaHa nogpa3sgeneHnem Boeing Phantom Works,
CneumanusnpyroWmnMca Ha NepereKkTUBHBIX pa3paboTkax B obnactu 06opoHbl M 6e3onacHoCTy.

MnaTdopMa NpeaHasHaveHa ANS CO3AaHMsl MasblX CMYTHWKOB OMTO3MEKTPOHHON CbeMKU 3eMN, KOHTPOAS KOCMUYe-
CKOrO MPOCTPaHCTBa M CBA3M Maccoi Ao 1000 kr. Mnatdopma nMeeT GopMy BOCbMUYFOSbHOM NpU3Mbl. Ha nnatdopme MoxeT
6bITb YCTAHOB/IEHA MONIE3Hast Harpy3ka Maccol Ao 250 Kr co cpeaHuM sHepronoTpebneHmem 280 BT 1 NMKOBLIM 3HEprono-
TpebneHnem 700 BT u 6onee. MoLHOCTL 6OPTOBONM CUCTEMbI anekTponuTaHus — 1,5 KBT. B ee cocTtaBe MCnonb3yloTca aBe
[BYXCEKLMOHHbIE pack/aablBaloLLMeCs MaHeN CONTHEYHbIX 6aTapei. BHellHWiA BuA nnaTdhopMbl NpUBEAEH Ha puc. 4.3.



Puc. 4.3. M'eocTaumoHapHbIi MIC3 Ha ocHoBe nnatdopMbl BSS GEM
(co cnoXxeHHbIMM 1 pa3BepHYTLIMK COMTHEYHbIMKU 6aTapesMM U aHTEHHaMK)

B 2014 r. koMnaHus Boeing nonyunna 3akas Ha M3roToBlieHMe Ha ocHoBe nnaTdopmbl BSS 502 AByx CMyTHMKOB runep-
CreKTpanbHOM cbeMkn ans komnaHum HySpecIQ. Ho B 2015 r. 3aka3 6bl1 OTMEHEH.

4.2.2. Nnatdgopma BSS 702

MnaTcdopmMa 6bina paspaboTaHa B cepeanHe 1990-x rr. MepBbiit CNyTHUK ¢ NnaTdopmMoi BSS 702 (MC3 GALAXY-11) 6bin
BbiBefeH Ha opbuTy B 1999 r. KomnaHus Boeing Satellite Systems narotosuna no4yTy NontTopa Aecstka CryTHUKOB Ha OCHOBE
nnatdopmbl 310 cepum. Mnatdopma (puc. 4.4) NpeacTasnseT coboit CTaHAAPTHYIO KOHCTPYKLUMIO, He TPeBYIoLLYt0 BHECEHMS
KaKux-Mbo U3MEHEHUI B 3aBUCMMOCTM OT COCTaBa MOSIE3HOMN HarpysKu.

Mpoueccbl COOPKM MOME3HOM Harpysku M NAaThopMbl BbIMOIHAOTCA HE3aBUCMMO APYr OT ApYyra, YTO 3HAYMTENbHO
COKPALLAET NPOM3BOACTBEHHLIA LMK U yaeleBAseT cTouMmocTb MC3. Ha 3akmiounTesibHOM 3Tane U3roTOB/IEHMS CMYTHUKA
rosniesHas Harpyska npocTo KpenuTcst K naaThopMe C MUHUMASbHBIM KOIMYECTBOM 3NEKTPUYECKUX COEAMHEHWI MEXAY HUMM
(He 6onee wectn). MogobHas komnoHoBka MC3, NOMMMO BCEro npoyero, Mo3Bosivia MOBbICMTb 3P@EKTUBHOCTb CUCTEMBI
TEPMOpPEryIMPOBaHMS 3a CYET Pa3fesibHOro perysiMpoBaHusi TEMMepaTypHbIX PEXMMOB B MOAYNSX MONE3HON Harpysku u
nnatdopmbl. B coctaBe 60pTOBOI CUCTEMbI TEPMOPErYNIMPOBaHNUS MPUMEHSIIOTCS YCOBEPLUEHCTBOBAHHbIE paaMaTopbl C
rmbkmmun Tpybonposoaamu.

ITonezman
HarpyiKa

Puc. 4.4. BHewwHuii Bua nnatdopmbl BSS 702 v pa3MeLLeHre Ha Heli MONe3HoW Harpysku

BaxxHoe npeumyuiecTBo nnatgopmbl BSS 702 — 6onbliast MOLWHOCTb CONMHEYHbIX 6aTapei (a0 18 kBT, u3rotoButenb —
KoMnaHus Spectrolab), 4To AOCTATOYHO ANs ycTaHOBKM Ha VIC3 6onee 100 peTpaHCNSTOPOB C BbIXOAHOW MOLLHOCTbIO KaXXAoro
He MeHee 100 Brt. ObecneunTb TaKyr MOLHOCTb MPeAnosarasocb 3a CYET MPUMEHEHUS CneuuanbHbIX KOHLEHTPaTOpoB.
OpHako, HECMOTPS Ha 3asiBIEHHYIO BbICOKYH MOLLHOCTb, Ha MpakTuke 6atapen NpoAeMOHCTPUPOBAIN HU3KYIO HAaAEXHOCTb.
Yepe3z HekoTOpoe BpeMsi Nocne Havana skcniyataumm MC3 MowHOCTL 6aTapeit nagana 3HaUMTENbHO HWXKE PacCUETHbIX
3HAYEHWI, YTO HEMOCPEeACTBEHHO OTpaXasocb Ha paboTe GOPTOBOro PETPAHCAALMOHHOrO 060pyaoBaHusi. Mo MHEHWHo



CreumanucToB KomnaHui Boeing u Spectrolab, ogHa M3 BO3MOXHbBIX MPUYMH 3TOrO 3aKJIHOYAETCS YPE3MEPHOM Harpese
KOHLEHTPaTOpOB, YTO BbI3bIBAET MHTEHCUBHbIE ra30Bble BbIBPOCOB MaTepnanoB KOHCTPYKUun KA 1 3arpsi3HEHMIO COMTHEYHbIX
6aTapeit. MoaobHble Npobnembl oTMeyanucb Ha MC3 THURAYA (nnatdopma BSS GEM), GALAXY-11, PAS-1R, ANIK-F1, XM
ROCK, XM ROLL.

B mocneaylowemM KOHCTPYKLMSI CONMHEYHbIX 6aTapei 6bina fAopaboTaHa, M BMECTO KOHLEHTPAaTOPOB CTasM UCMOMb30-
BaTbCS 3/IEMEHTHI Ha OCHOBE TpexnepexoaHbiX GaAs-oTonpeobpasoBaTeneii ¢ 6onee Bbicokum K.

MnaTcopmbl Mogenn BSS 702 mMoryT obopyaoBaThbCsl 3NEKTPOABUraTENbHOW ycTaHOBKOM XIPS. Ee XapaKTepuCTUKM:
AVaMETP comnsa ABUraTenbHOW ycTaHoBku XIPS — 25 cM, Tara — 165 MH, notpebnsiemMast MOWHOCTb — 4,5 KBT, cpeaHecyToYHas
NPOAC/IKUTENBHOCTL paboTbl — 30 MuH. Mnatdopma BSS 702 obopyayertcs uyeTbipbMs Mukpoasuratensimu XIPS (aBa
OCHOBHbIX 1 ABa pe3epBHbIX).

Mocrne nosiBneHust HoBoM mMoanduKauum nnatdopmbl — BSS 702MP (MP — Medium Power), — paccunTaHHoi Ha 6ornee
HU3KWUI (CPeaHUIA) YPOBEHb SHEPronoTpebnieHnsl NepBoHaYasibHas Bepcust niatchopMbl 6bina nepenMeHoBaHa B BSS 702HP,
a Bepcusl, OCHaLLEeHHasl UCKYMTENBHO 3NEeKTPOABUraTeNbHOM ycTaHoBKOM XIPS (OTCYTCTBYET TPaAMLMOHHLIA TOMIMBHBIN
6aK) 1 eLle MeHblUel MOLLHOCTbIO CUCTEMbI 3NEKTPONUTaHNS, — B BSS 702SP (SP — Small Power). TakuM obpa3oM, Bce Hanbo-
nee BocTpeboBaHHbIE B HACTOsILLEee BpeMsi Bepcun nnaTgopmbl koMmnaHum Boeing Satellite Systems 6bin1n 06beanHEHbI B pam-
KaxX eVHON NWHENKM, Kyaa TaKKe Nnog HOBbIM MHAEKCOM — BSS 702HP-GEO — Bowwa aopaboTaHHas nnatdopMa BSS-GEM.

CpaBHMUTEe/NbHbIE TEXHUYECKUE XapaKTepucTukun mogudukaumnin nnatdopmbl BSS-702

MnatdopMa........cceevvveeerieennen. BSS 702HP BSS 702HP-GEM BSS 702MP BSS 702SP

['oa 3aBepLueHus

Pa3paboTKM........ccceeveeereereirnens 1997 1997 2009 2012

MepBblIit 3amnyck

(none3Has Harpy3Ka).............. 1999 2000 2012 2015

(INTELSAT-1R) (THURAYA-1) (INTELSAT-22) (EUTELSAT-115

1 ABS-3A)

Macca nonesHou

Harpy3Kku, T..oooceeiiienieenieeen, 0,60...1,62 1,25..1,48 0,30...0,65 0,20...0,68

MOLLHOCTb CUCTEMBI

3/1eKTPONUTaHus, KBT............. 6onee 12 8..10 6..12 3.8

Macca UC3, T...oocveiiieiie 5,4..5,9 5,1..5,9 5,8..6,1 1,5..2,3

TpeTbe MecTo cpeau MUPOBbLIX MPOU3BOAWTENEN KOCMMYECKOW TEXHWKM 3aHMMAEeT eBponelckas koMnaHus Airbus
Defence and Space, aBnstowasca nogpasaenennem Airbus Group. B coctas komnaHum Airbus Defence and Space B pe3ynbtate
cnusiHus B 2014 r. Bowna KoMmnaHus EADS Astrium, sIBNSIBLIASICS KOCMUYECKUM OTAENIEHNEM XONAMHIOBOM KOMMaHuu EADS.
OCHOBHOW aKUMOHepHbIM kanutan EADS Astrium koHTponupoBancs 30% paHLy3CKUM NPaBUTENLCTBOM Yepe3 KOMMaHMIo
Sogegade, 30% npaBuTeNbLCTBOM epMaHuM yepe3 KoHuepH Daimler, 5,5% ucnaHckoi rpynnoit SEPI, ocTanbHble akumu
KOTUpOBanuUCh Ha bupxe.

B 2008 r. EADS Astrium npuobpena KOHTPO/bHbIN NAKeT akLuUiA KOMMaHUM — pa3paboTumnka ManopasMepHbIX KOCMUYe-
Ckux annapaTos Surrey Satellite Technology Ltd (SSTL).

= Airbus Defence and Space: airbusdefenceandspace.com

K nepBbIM CMyTHUKaM CBSA3W, CO3A4aHHbIM B Hadane 1980-x rr. komnaHuen Astrium (Toraa 310 6blia kKoMnaHus British
Aerospace Space Systems), oTHocatcs Tpu MC3 cepum MARECS u nsatb MC3 cepun ECS. B kavecTBe npoToTuna naatdopMel
ANSl 3TUX CMYTHUKOB UCMOMb30Banach KOHCTPYKLMS €BPONENCKOro akcnepuMeHTanbHoro MC3 OTS. CnyTHUKM UMENW cucteMy
cTabunusauum no Tpem 0csM, Maccy Ha ctapTe okono 700 kr. Cuctema anektponutanms UC3 obecneunsana mMowHocTb 1,3
KBT.

B nocneaytowwem 6binm paspaboTaHbl NAaThHOPMbl ANt BOEHHbIX CMYTHUKOB CBSA3W cepuit SKYNET-4 n NATO-1V, a Takxe
ceMeicTBO nnatchopM Ans KOMMEpPYeCKMX CMyTHUKOB CBSA3W, NONyumBliee HauMmeHoBaHMe EUROSTAR u Bkouaroulee
nnaTchopMbl NATM 6a30BbIX MoaudbUKaumii — EUROSTAR 1000, 2000, 2000+, 3000 u 3000+. Bcero koMmnaHMen Mnosy4eHb
KOHTPaKTbl Ha Co34aHne Ha ocHoBe nnatdopm EUROSTAR 6onee 30 UC3, 13 Hux 6onee 20 yxxe 3anyLueHsbl.

OCHOBHbIE TEXHMYECKME XapakTepucTtukm nnatdopm komnanum Airbus Defence and Space

Mnatdopma.............. SKYNET EUROSTAR  EUROSTAR EUROSTAR EUROSTAR EUROSTAR
1000 2000 2000+ 3000 3000+
Cpok cnyx®6ebl, ner.... 7 14 15 15 15 15
Macca, T:
Ha cTapTe......... 1,4..15 14 2,3 3,4 5,7 6,4




Ha opbuTe........ 0,8...0,9 0,8 1,1..1,5 1,6..2,1 - -
[abapuTbl, M............ 2,1x1,9%x1,4 2,6x1,6x1,5 2,3x2,4x1,7 4,8%x2,6x3,4 - -
ConHeyHble baTapeu:

MOLLHOCTb, KBT. 1,2 1,2 2.4 4.8 8..14 14..20

pasMmax, M....... 16 15,2 21,6 32 - -

4.3.1. Nnatdopma SKYNET

MnatdopmMa cepmmn SKYNET ncrnosnib3oBanacb Npyu CO34aHWM LLECTN BOEHHbIX CyTHMKOB SKYNET-4 (3anyckanmch ¢ 1988
no 2001 rr.) n aByx cnyTHukoB NATO-IV (3anyckanucb B 1991 n 1993 rr.). MNepsble Tpu UC3 SKYNET-4 (SKYNET-4A,
-4B, -4C) n 06a NC3 NATO-IV (NATO-1VA,-1VB) 6binm co3aaHbl Ha ocHoBe nnatdopmbl Mogndmkaumm SKYNET-1, a nocnegHue
Tpn UC3 SKYNET-4 (SKYNET-4D, -4E, -4F) — Ha ocHoBe nnatgopMbl Moandmkaumm SKYNET-2, KOTOpPYKO OT/MYaloT OT
nnatdopmbl SKYNET-1 60nee coBepLueHHble KOMaHAHO-TeNeMeTpuyeckasl cuctema M cuctema anektTponutaHus. CnyTHUKK
MMEIT pa3Hyto Maccy: SKYNET-4A,-4B,-4C, NATO-IVA u -IVB — 1,4 T Ha ctapTe (0,77 T Ha opbuTte), SKYNET-4D,-4E 1 -4F —
1,5 T Ha cTapTe (0,85 T Ha opbuTe).

Mabaputbl nnatgopmbl — 2,1x1,9%1,4 M. BopTOBasi CMCTEMA 3MEKTPOMUTAHUS COAEPXWUT [ABE TPEXCEKLMOHHbIE
COMHeYHble 6aTapen Ha KpeMHMeBbIX (POTO3IeMEHTaX MOLHOCTLIO 1,2 KBT B Hauane cpoka akTMBHOIO (PyHKLMOHMPOBaHWS,
a Takke aBa NiCd-akkymynstopa emkocTbto 35 Ay kaxzabld (Ha MC3 SKYNET-4D,-4E u -4F — aBa NiCd-akkymynsitopa
EMKOCTbI0 29 Ay kaxablii). OpueHTaumst U ctabunmsaumst UC3 Ha opbuTe OCYLIECTBASIETCS MO TPeM OCsM. TOYHOCTb
OpueHTaummn cnyTHuKa — 0,07° No yrnam KpeHa u TaHraxa v 0,35° no yrniy pbickaHusl.

MnatcopMa obopynoBaHa 20 peakTUBHbIMKM ABUraTENsIMU OpWeHTauun. B kauyectBe ToniMBa Ans ABuUratenei
MCnonb3yeTcsl rmapasvH, 60pToBble 3anackl KOTOPOrO COCTaBnsOT okono 70 Kr. BeiBog MC3 Ha reoctaumoHapHyto opbuty
OCYLLECTB/ISIETCS C MOMOLLbIO TBEPAOTOINJIMBHOW anorerHoi ABUraTenbHOM ycTaHoBKM STAR-30E koMnaHum Thiokol.

4.3.2. Nnatdopmbl EUROSTAR

Mnatdopmbl cepnm EUROSTAR 6b1m paspaboTtaHbl B 1983...1986 rr. 1 nepBoHayanbHO BKIOYanm Moaenn EUROSTAR
1000, 2000 » 3000. Mo3aHee nosiBUAMCH elle aBe Moandukaumm — EUROSTAR 2000+ n 3000+.

MnaTtdopma moaenu EUROSTAR 1000 ncnonb3oBanack Npu co3aaHum vetblpex UC3 cepun INMARSAT-2. Ee rabapuThbl
-2,6x1,6x1,5m.

bopToBass cuCTeMa 3MEKTPONUTaHWS COAEPXWUT ABE TPexCeKUMOHHble COnHevHble 6atapen Ha KpeMHMEBbIX
¢oToanemMeHTax MowHocTbio 1,2 KBT B Hauyane u 1,1 kBT cpoka aKTMBHOro (PyHKLMOHWPOBaHMSl, a Takxke aBa NiCd-
aKKyMmynsaTopa.

BblBOA CMYTHWKOB Ha reocTaLMOHapHY0 OpbUTY OCYLLECTBAS/ICA C MOMOLLbIO XXUAKOCTHON ABUraTesIbHOM YCTaHOBKM
cepum R-4D komnaHuu Marquardt ¢ Taro 490 H, a ynpaBneHwe npoCTpaHCTBEHHbIM nonoxeHnem WC3 B npouecce
3KCMyaTaumum — ¢ nomolubio 12 apurateneit Manol Tarv (10 H).

Ha ocHose nnatdopmbl EUROSTAR 2000 6binn co3aaHbl MC3 HISPASAT-1A,-1B, TELECOM-2A,-2B,-2C,-2D, TELSTAR-
11, NILESAT-101,-102, ST-1. YcoBeplueHCTBOBaHHasi Bepcusi 3Tol nnatdopmbl EUROSTAR 2000+, no3BonsioLlas
yCTaHaBNMBaTb NONE3HYI0 Harpy3ky mMaccoi 550 kr (ans nnatdopmbl EUROSTAR 2000 3TOT nokasaTesb coctaBnseT 400 kr),
Mcnonb3oBanack npu nsrotoenenun UC3 TELSTAR-12, AFRISTAR, ASIASTAR, AMERISTAR, HOT BIRD-2,-3,-4,-5, ASTRA-2B,
INTELSAT-K-TV, EUTELSAT-WI1R, -W3A. Kpome Toro, nnatdopma EUROSTAR 2000+ nOMMMO OObIYHBIX XMMWUYECKMX
ABUraTenen MoXeT AOMOHUTENIbHO 060PYAOBaTLCS INEKTPUYECKON ABUraTEIbHON YCTaHOBKOW.

K nnatdopmam TpeTbero nokonenus otHocutcs EUROSTAR 3000 (puc. 4.5). Mnatdopma co3gaHa B cepeanHe
1990-x rr. OHa paccuMTaHa Ha YCTaHOBKY MONE3HOW Harpy3ku Maccoi okono 850 Kr.

MocnenHsisi paspaboTka koMmnaHuu — nnatdopma EUROSTAR 3000+. [onycTuMasi Macca rnonie3Hoi Harpysku ansi Tou
nnatgopmbl — 1200 Kkr, n oHa obopyaoBaHa 6onee MOLLHON cucTeMol anekTponuTanus (14...20 kBT, BMecTo 8...14 kBT ¥
EUROSTAR 3000). B nocneaytowiem BMecto EUROSTAR 3000+ B MogenbHoM pagy nnatdopm Airbus Defence and Space 6binu
BblZle/NEeHbl HECKO/bKO MoandMKaumii nnatdopmel EUROSTAR 3000 ¢ 6ykBeHHbIMU MHAekcamu - EUROSTAR 3000EOR (EOR —
Electric Orbit Rising) — OCHalleHa 31eKTpUYecKUMK ABuraTensamMum opbuTtanbHOro MaHespupoBaHus, EUROSTAR 3000S,
EUROSTAR 3000LLX, EUROSTAR 3000GM.



Puc. 4.5. KoHcTpykTVBHas cxema nnatdopmel EUROSTAR 3000

Bce nnatcopMbl UMEIOT CUCTEMY OpUEHTaLMMN U CTabunmsaumm Ha opbuTe No TpeM ocsM. PacyeTHbIN CPOK 3KCryaTaumm
coctasnseTt 12...15 ner.

B pamkax nporpammbl ESA nog HazeaHnem NEOSAT (Next Generation Platform element) komnaHus Airbus Defence and
Space BeneT paboTbl MO CO3AAHMIO HOBOWM NaT¢OpPMbl, MPeaHa3HAYEHHON AJis CO3AaHWsl CMYTHUKOB Maccoit 3...6 T. MnaT-
¢opma nonyuyuna HazeaHme EUROSTAR NEO (puc. 4.6). MNnaTdhopMa MOXET OCHALLATLCS TPEMSI TUMaMKU ABUraTeNbHbIX YCTa-
HOBOK — XMMWYECKOM, aNeKTpUYecKkoi 1 rubpuaHoii. MoLHocTb 60pTOBOM CUCTEMbI INeKTponuTaHus — 7...25 KBT.

B Hosi6pe 2015 r. ESA 3aknouunna c Airbus Defence and Space KOHTpakT Ha pa3paboTKy 1 KBanubuKaLMOHHbIE UCMbl-
TaHus nnatpopmbl EUROSTAR NEO. 3anyck CnyTHWKa, CO34aHHOrO Ha ee OCHOBe, AO/MKeH coctoaTbes B 2019 r., ogHako
NepBbIii 3aKa3 Ha MCMosb30BaHMe niaTgopmbl 6611 nonydeH B 2018 r. ¢ 3anyckom B 2021 r.

Puc. 4.6. IC3 Ha ocHoBe nnaTtdopMbl EUROSTAR NEO

4.3.3. Nnardopma GMP-T

YHuBepcanbHas nnatdopmMa GMP-T (GMP — Geostationary Minisatellite Platform, T — Telecommunications) pa3pabotaHa
koMnaHuel Surrey Satellite Technology Ltd. B pamkax esponelickoin nporpaMmbl ARTES 3-4 (Hauano pa6ot — 2010 r.) u
npegHasHayeHa Ans co3faHus reocTauMoHapHbIX CMYTHUKOB Maccou Ao 3,4 T.

Ha nnatdopme (puc. 4.7) MoxeT ycTaHaBnmMBaTbCs A0 46 petpaHcnsTopoB UHF, L-, S-, C-, X-, Ku-, Ka-gnana3oHoB
YacToT.



a) 6)
Puc. 4.7. KOHCTpYKTMBHasi cxeMa (a) v BHewwHui Bug (6) nnatdhopmbl GMP-T

OCHOBHbIe TeXHUYECKUE XapaKTEPUCTUKK Bepcuii nnaTcdopmbl GMP-T

MNaTDOPMA....ccvviiiiriiriie s GMP-TS GMP-TM GMP-TL GMP-TST
CpOoK CNYXObl, NET....covirrrereeeenan. 15 15 15 15
Macca nnaTopMbl, T....cceeeeereennes - - - 1,8
Macca NonesHomn Harpysku, T........ 0o 450 350...450 450...700 200
MakcumanbHas notpebnsemas
MOLLHOCTb MONIE3HON Harpysku,
(145 1 PPN 1,2 3,5..4,0 5.7 3,2
MakcumanbHoe KonmyecTso
PETPAHCIATOPOB. .oevvueernrrrnnsennnss 21 21 40...50 21
Konuyectso n gnametp 2x22m; 2x2.2m; 2x2,6M 4x1,2M
AHTEHHBIX CUCTEM...ccvvenriieennnnnsaas 1x2,6mM 1x26mM 1x2,6mM 1x0,6m™
Pasmepbl conHeuHbix 6aTapei 2x0,6 2x1,1 2x1,9 2x1,1
(C paclUMpPEHUNEM), M.........cueun.e.. (2x1,3) (2x1,8) (2x2,6) (2x1,8)
Tun ABUraTesnbHOW YCTaHOBKM!. ... OAHOKOMMOHEHTHbIE  OAHOKOMMOHEHTHbIE [IBYXKOMMOHEHT- OAHOKOMMOHEHTHbIE

XPZA (700...1080 n);  XP[ (700...1080 n);  HbIvi XXPA, (815 n); XXPA; OPA

3P4 rMGpPUaHBIN; rMepUaHbIN
oP4

MnaTcopMa OCHalleHa CUCTEMON OpPUEHTALMM M CTabunmsaumm Ha opbuTte no TpeM ocsaM. TOYHOCTb HaBeaeHust — 0,1°.
Pa3zmepbl nnatdopmbl B CNIOXXEHHOM COCTOSIHUM — 2,8%2,6%3,2 M, C pa3BEPHYTbIMW aHTEHHAMM M NaHeNsIMU CONTHEYHbIX HaTa-
pent — 7,7x21,6x2,6 M. ba3oBoe HamnpskeHWe NUTaHUs B aneKTpoceTn nnatdopmbl — 50 unm 28 B NOCTOSIHHOMO ToKa.

Cpok npou3BoacTBa nNnathopMbl C MOMeEHTa 3akasa — 24...36 Mec. 3anyck MC3 Ha ocHoBe nnaTtgopMbl GMP-T BO3MOXEH
¢ nomoubto PH Trna ARIANE-5, ZENIT, FALCON-9, SOYUZ, NMPOTOH.

MnaTtdopmMa NpeacTaBneHa B HECKOSIbKUX Bepcusx — GMP-TS (ymeHbleHHast), GMP-TM (cpeaHepa3smepHas), GMP-TL
(yBenuuenHas), GMP-TST (ctekupyemas).

OnHWM 13 CMYTHUKOB, B KOTOPOM 6yAeT ucnonb3oBaHa nnatdopma GMP-T, ctaHeT esponelickuii UIC3 EUTELSAT-QUAN-
TUM. CnyTHMK CO34aH B paMKax rocyapCTBEHHO-4aCTHOro NapTHepPCTBa Mexay ESA n komnaHusimm Eutelsat un Airbus Defence
and Space u ero nnaHvpyeTcst BbIBECTU Ha opbuTy B 2020 r. Macca UC3 — 3,5 T, pacyeTHbIn cpok skcnayaTauum — 15 ner.
Macca ycTaHOBMEHHOM Ha MC3 nonesHoi Harpysku coctaBuT 450 Kr, MOLLHOCTb, NoTpebnsiemMas None3HoMN Harpyskon — 5 kBT.
JKcnayaTaumio cnyTHuKa obecneunT komnaHus Eutelsat.

KomnaHnus Thales Alenia Space siBnseTcs coBMecTHbIM npeanpustneM Thales (67%) n Finmeccanica (33%) v BMecTe ¢
koMnaHuel Telespazio sBnsieTcst YacTbio «KocMuueckoro anbsiHca» (Space Alliance) 3TUX ABYX MPOMBILLIEHHbIX FPyr.

KomnaHnust Thales Alenia Space npeacTtaBneHa Ha POCCUMICKOM pbiHke ¢ 1992 r. Mpu y4acTum KOMMaHUM CO3AaBavnch
poccuiickme cnyTHUKKM SESAT, SKCMPECC-A1, -AlR,-A2,-A3, -All, -A22 n SMAJ1-200. O6Llee 4YNC/IO CUCTEM TMONE3HOI




Harpysky, KoTopble 6bliM MpOW3BeAeHbl KOMMAHWEN [Afs POCCUIMCKOM KOCMUYECKON MPOMBILLIEHHOCTM U HAXoAsTCs B
NPOM3BOACTBE B HACTosILLee BpeMs, nNpeBbicuo 25.

Co3paHve UC3 cBs3u Beaetcs Ha ocHoBe nnatdopm cepum SPACEBUS ueTbipex nokoneHuii (SPACEBUS 1000, 2000,
3000, 4000) 1 UX MHOFOYMCIIEHHBIX MOAUMUKALMI, HOBEMLLMMU U3 KOTOPLIX SBNsStOTCS SPACEBUS 3100 u 4100.

OCHOBHbIE TEXHUYECKME XapaKkTepucTuku nnatdopm komnaHum Thales Alenia Space

MnatdopMma..........eeevee.. SPACEBUS SPACEBUS SPACEBUS SPACEBUS ALPHABUS  SPACEBUS NEO
1000 2000 3000 4000
Cpok cnyx6bl, NET......... 10 12 15 15 15 15
Macca, T:
HA CTAPTE...coirieennns 0,9..15 1,5.25 2,5.4 3,5..6 6,6 3,5..6
Ha opouTE......cc..ee 0,8..0,9 1,1 1,6 - - -
[FabapuThbl, Mi.ooiiiiieeeanes 2,3x1,6x15 2,7x2x2,4 5,4%2,5%3,5 - 5,4%2,8%2,5 -
ConHeuHble 6aTapeu:
MOLLIHOCTb, KBT...... 1,4..1,7 3,5 13 20 12..22 16...20
Pa3MaX, M...ooeeennnnss 15..21 22 29...37 - - -

B 2004 r. kOMMNaHWUsa U3MeHWNA Ha3BaHWe nnaTdopm cepuin SPACEBUS 3000 1 SPACEBUS 4000, BKOYMB B HETO nocne
LMdpPOBOro MHAEKCa eLle 0ANH — BYKBEHHO-LIMGPOBOI, KOTOPLIN CoAepXUT MHGOPMaLmIo 0 pa3mepax KA — Hanpumep, SPACE-
BUS 4000C1 (MC3 KOREASAT-5), 4000C2 (MC3 APSTAR-6, CHINASAT-9), 4000C3 (MC3 WORLDSAT-2, -3), 4000C4, 4000B2
(THOR-6, TURKSAT-3A), 4000B3 (MC3 SYRACUSE-3A, -3B, RASCOM-C1), 3000B3 (MC3 STAR ONE-C1, GALAXY-17).

KoHcTpykums nnatdopm SPACEBUS 3000B2, 3000B3 1 4000C n3obpaxkeHa Ha puc. 4.8.

MnaTtdopma nepeoro nokonexHuss SPACEBUS 1000 (paHee oHa uMena HanMmeHoBaHMe SPACEBUS 100) ncnonb3oBanach
Ha UC3 cepun ARABSAT-1 n DFS. OpueHTaums v ctabunmsaumsi nnatdopmbl OCYLLECTBASETCA NO TPEM OCAM C TOYHOCTBIO
0,1...0,2°. TMopaepxxaHme TpebyeMoro MNpOCTPaHCTBEHHOrO nonoxennss MC3 npou3BoAWUTCA MpYM MOMOLLM MAaxOBMKOB U
peaKTMBHbIX MUKPOABUraTENeN.

Ha ocHose nnaTtgopmbl SPACEBUS 2000 co3aaHbl nNsATb CNyTHUKOB cepumn EUTELSAT-2, a Takke MC3 AMC-5 n NAHUEL-
1A. CnyTHMKKN 060pya0BaHbl CUCTEMOM OpUEHTaLMK U CTAabUNU3aumMmn No TpeM ocsiM. TpebyeMoe YriioBoe NpoCTpaHCTBEHHOE
nonoxeHune NC3 noaaepxmsaeTtcs ¢ To4HOCTbIO 0,05...1°, Ang 4yero NpUMEeHSIOTCA MaxOBUKWN U peakTUBHbIE MUKpOABUraTenu.

5B 3000B2

SB 4000C

Puc. 4.8. Mnatdopmbl cepumn SPACEBUS

Borbluoe KOMYeCTBO CNyTHMKOB CBSI3U pa3pabaTbiBaeTcsl Ha OcHoBe naTdopMbl cepun SPACEBUS 3000 (Hanpwumep,
MNC3 cepun ARABSAT-2, THAICOM-3,-4, EUTELSAT-W5, INTELSAT-APR1, SINOSAT-1), koTopas MMeeT 6onee coBepLIEHHbIE
CUCTEMY 3/1EKTPONUTaHMS C OMOPHLIM HanpshkeHneM 50 B, cucteMy opueHTaummn n ctabunusaumm Ha opbuTe M KOMaHAHO-
TenemMeTpuueckyto cuctemy. CyLecTBYeT HECKONbKO MoauduKkauui nnatchopM AaHHoM cepun: SPACEBUS 3000A, 3000B2,
3000B3, 3000BS. MnaTtdopMbl pa3nnyatoTcs MO MOLHOCTM 60PTOBLIX CUCTEM 3M1IEKTPONUTAHMS, KOIMYECTBY YCTaHABIMBAEMbIX
Ha HWUX peTpaHCnATOpOB. Tak, HanpuMep, Macca nnatdopmbl Moandukaumm SPACEBUS 3000B2 (MC3 SIRIUS-2, EUTELSAT-
W1,-W2,-W3,-W4, HISPASAT-1C,-1D, ATLANTIC BIRD-2, EUROBIRD, ARABSAT-3) coctaenseT 2,5...3,2 T, MOLHOCTb CUCTEMbI
anekTponuTanns — 4,8...6,3 kBT, Ha Heli MoXeT 6biTb pasMelieHo 30...40 peTPaHCISTOPOB. 3HAYEHWSI aHANOrMYHbIX



napameTtpoB nnatdopmbl Moaudmkaumm SPACEBUS 3000B3 (EURASIASAT-1, STELLAT-5, SYRACUSE-3, HOT BIRD-6) —
3,2..4,17T,6,5..8,6 KBT 1 40...50 peTpaHCNATOPOB COOTBETCTBEHHO.

Mnatdopma SPACEBUS 4000 (MC3 AMC-12) npeaHa3HadeHa NPeMMYLLIECTBEHHO ANS1 CO34aHWMSI MOLLHbIX CMYTHUKOB
HEMOCPeACTBEHHOrO BELLAHMSI W LUMPOKOMOSIOCHOM cBsi3n B Ku- M Ka-guManasoHax uyacToT. lnatdopma BbiNyckaeTcs B
mMoandmkaumax SPACEBUS 4000B2, 4000B3, 4000C1, 4000C2, 4000C3, 4000C4. Macca nnatdopmsbl — 4...5,9 T, Macca nones-
HOM Harpy3ku — Ao 1,1 T, MOWHOCTb CUCTEMbI 3neKTponuTaHus — 12...16 kBT. HanpsikeHne B cucteme 3neKTponMTaHus
nnatgopmbl — 100 B. Ha nnaTtdopMe AaHHOM MoandUKaLIMM MOXET BbiTb YCTaHOBEHO A0 110 peTpaHCNSTOPOB.

CpaBHMTeNbHbIE TeXHUYECKHUE XapakTepucTtukn mogudukaumin nnarcdopmbl cepun SPACEBUS 4000

Moandukaumsa nnatdopmsil...... SPACEBUS SPACEBUS SPACEBUS SPACEBUS SPACEBUS SPACEBUS
4000B2 4000B3 4000C1 4000C2 4000C3 4000C4

MacCa, Tooovvvvvee e 2,9..35 4,1 4,5 4,9 53 59

SHepronoTpebnexne

MOJIE3HO Harpysku, KBT.......... 4,7..5,5 6 6 8 10 12

[a6apUTbl, M. 1,8%2,3%2,8 1,8%2,3%3,7 2,0x2,2%x4,0 2,0x22%x45 2,0%x2,2x51 2,0x2,2x6,6

Hogelilune paspaboTkm komnaHum Thales Alenia Space — 310 nnatgopmbl ALPHABUS 1 SPACEBUS NEO. MnatdopMsl
CO3AaHbl C UCMONb30BAHWEM MOCNEAHUX AOCTUMXKEHWIM B 06/1aCTV KOCMUUECKUX TEXHONMOMMMA M OCHALLEHbI COBPEMEHHBLIM
cnyxebHbIM paano3neKTPOHHbIM 060pyA0BaHNEM, YNYYLLEHHBIMW CUCTEMAMM 31IEKTPONUTAHUS U TEPMOPEryIMpOBaHuS.

Mnatdopma ALPHABUS cospaBanack coBmMecTHO ¢ EADS Astrium.

PaboTbl no co3aanuto nnatdopmbl SPACEBUS NEO komnanus Thales Alenia Space Beget ¢ 2014 r. B paMkax NporpamMbl
ESA noa Ha3saHueMm NEOSAT (Next Generation Platform element). Mocne 3aBeplueHus 3Tana 3CKU3HOrO MPOEKTUPOBAHUS
nnatdopmbl ESA 3aknounna B ceHTsbpe 2015 r. c¢ Thales Alenia Space KOHTpakT cTtoumocTbio 117,9 MiH. eBpo
(133,5 mnH. gonn. CLUA) Ha MOMHOLEHHYO pa3paboTKy WM KBanMbUKaUMOHHbIE UCMbITaHUS HOBOM MNaTdhopMbl, NpeaHa3Ha-
YeHHOW ANs co3AaHus CrnyTHUKOB Maccoi 3...6 T. OceHbto 2015 r. 0 HaMepeHuKn ucnonb3oBaTh nnatdopmy SPACEBUS NEO
[Nst OHOro M3 CBOMX CMYTHWKOB 06bsiBMIa KOMMNaHus Eutelsat. Ha ocHoBe nnatdopmbl SPACEBUS NEO Takxke 6yaet cosaaH
OAMWH U3 ABYX BOEHHbIX CMYTHUKOB CBs3n cepum COMSAT NG (SYRACUSE-4A, pwuc. 4.9), 3akasaHHbIX B aekabpe 2015 r. Mu-
HUCTEPCTBOM 060pOHbI PpaHUMKM Y KOHCOpUuMyMa, 06pa3oBaHHOrO KoMnaHusMuK Thales Alenia Space (4onst B KOHcopumMyme —
65%0) un Airbus Defence and Space (35%).

Puc. 4.9. 1IC3 Ha ocHoBe nnaTtdopMbl SPACEBUS NEO

OXunaaeTcsi, YTO NPUMEHeHMe B NaThopMe HOBEMLLMX TEXHONIOMMYECKUX AOCTUXKEHMI MNO3BOAUT COKPaTUTL CTOMMOCTb
CO371aHuns M 3KCMNyaTauun reocTalMoHapHOro CryTHUKa cBssn Ha 30%. MnaTdopMa MOXET OCHALLATLCA Kak rMOpUAHON, Tak
W MOMTHOCTBIO NIEKTPUYECKON ABUraTeNIbHOM YCTAHOBKOW C MJIa3MEHHbIMM PAKETHbIMW ABUraTeNsIMU Masion Taru Tuna PPS-
500 (pa3paboTka koMnaHuM Snecma). MoLHOCTbL 60PTOBOM CUCTEMBI 3N1EKTPONMTaHNs — Ao 20 KBT.

4.5.1. Nnatdopma ALPHABUS

MnaTtcopma ALPHABUS SIBNSIETCS COBMECTHOW pa3paboTkol koMnaHui EADS Astrium (celiuac — Airbus Defence and
Space) 1 Thales Alenia Space, KOTopasl Befacb B paMKax COBMECTHOIO KOHTpakTa EBponeiickoro KoCMUYeCKoro areHTCTea
ESA 1 KocMuueckoro areHTcTea ®paHumm CNES.




OCHOBHOIA Liefiblo 3TOr0 NpoeKkTa Hbifo co3haHue TSHKENoN MHOroLEeneBoi nnaThopMbl, MO3BOSSOWEN YCTaHaBAMBATb
MONE3HYI0 Harpy3Ky C BbICOKMM 3HEPronoTpebieHNEM M NPEBOCXOAALLEN BO3MOXHOCTU MnaTdopm cepuii EUROSTAR 3000 u
SPACEBUS 4000.

MNepBOHaYanbHO MaKCMMasbHas MOLHOCTb CUCTEMbI SIEKTPONUTaHKS nnaTdopMbl cocTaBnsna 18 kBT, HO B xoae npo-
rpamMmbl ee MofepHu3auum (Alphabus Extension programme) 6biia yBenunyeHa ao 22 kBT, a Macca ycTaHaBnMBaeMOM nones-
HOW Harpy3ku — ¢ 1200 no 1400 kr (okono 200 3KBMBANIEHTHBIX PETPaAHCNATOPOB). MnaTdopMa NocTpoeHa Mo MoAybHOMY
npuHumny (puc. 4.10), MaclTabupyeTcs B 3aBUCMMOCTM OT COCTaBa MONE3HOM Harpy3kuM M paccyuTaHa Ha cosgaHune UC3
Maccoii Ao 8,1 T. KOHCTPYKTMBHO nnaTdopMa COCTOMT M3 TPEX OCHOBHBIX Moaynen — ciyxebHoro (Service Module), peTpaHc-
naumoHHoro (Repeater Module) u aHTeHHoro (Antenna Module).

Puc. 4.10. KOHCTpYKTMBHas cxeMa kocMudeckoi nnatdopmsl ALPHABUS
B cucTeMe aneKTponuTaHUa UCMosb3yloTcs ABe 4...6-CeKLMOHHbIE GaAS-CONHEYHbIE NMaHENN U MoAy/bHbIE TUTUIA-UOH-
Hble aKKkyMynaTopbl. MnaTdopMa ocHallleHa KOMBMHWPOBAHHOW ABMraTeNbHON YCTAHOBKOM, BKIOYAIOLWEN XUMUYECKME U
3neKTpuyeckme apurateny. lNepBblM CMYTHWKOM, CO34aHHbIM Ha oOcHoBe nnatdopmbl ALPHABUS, ctan MC3 ALPHASAT
(INMARSAT-4A-F4), BblBeZlEHHbIV Ha reocTaunoHapHyto opbuty B 2013 .

Ewle ogHmM KpynHbiM npoussoauTtenem UC3 ceBa3n fonroe Bpems sBnsnach KoMnaHus Loral Space & Communications.
Ee otgeneHne Space Systems/Loral co wtab-kBapTupoit B Palo Alto (wTaT KanudopHus) HenocpeaCTBEHHO 3aHWMManochb
NpOEeKTUPOBAHMEM M MPOM3BOACTBOM CMYTHUKOBLIX NAatdopM. OTaeneHne 6bii1o 06pasosaHO Ha OCHOBE OAHOMO U3 AOYEPHUX
npeanpusTUin KoMmnaHum Ford, NpuobpeTeHHOro koMnaHuei Loral.

B ntoHe 2012 r. komnaHma MacDonald, Dettwiler and Associates (c okt6ps 2017 r. — Maxar Technologies) nognucana
cornaiieHne o npuobpeTeHun KOMMNaHuM-Npom3BoaMTeNs CnyTHUKOB Space Systems/Loral (SS/L) 3a 875 mnH. gonn. CLUA.

= Maxar Technologies: www.maxar.com

= Space Systems/Loral: www.loral.com

Hanbonbluei nonynspHOCTbIO NOJMb3yeTcs pa3paboTaHHas KoMnaHuel B koHue 1980-x rr. nnaTtdopma cepum LS 1300
(paHee B HanMeHOBaHUM NNATGOPMbI UCNONb30Banock BykBeHHOe 0603HaueHne «FS», oTpaxaroLlee ee MCTOPUYECKYO CBA3b
C KoMmnaHwuel Ford). Ha ocHoBe 3Toi nnaTtdopMbl 6binn cozgaHbl MC3 INTELSAT-7 u -9, TELSTAR-5, -6, -7, -8, -10, -13,
EUROPE*STAR-1, ECHOSTAR-5,-6 1 ap. KoMnaHus nsrotasnuneaeT nnatdopMbl HE TONbKO A8 reocTaumoHapHbix MC3 cBsizn,
W Ans CNyTHUKOB, NpeAHa3HaYeHHbIX ANS UCMOb30BaHMS Ha HU3KMX opbuTax.

OCHOBHbIe TEXHUYECKNE XapaKTepucTuku nnatcdopM koMnaHmm Loral Space

MNaThopMa.......cceemenrrenrens LS 400 LS 1300 LS 20.20
Cpok cnyX6bl, NET.............. 7,5 15 15
Macca, T:

HA CTAPTE.eureerereennnnnnns 0,45 5,5..6,7 8,5

Ha OpoUTE.....ccevverreeens 0,1 18..2,1
[abapUTbl, M....eeeeiierireeeens 1,8x1,5x1,3 2,7x2,6x2,4 -
ConHeyHble baTapeu:




MOLLHOCTb, KBT............ 1,1 5..18 17...30
Pa3MaX, M...oceeeenrireeens 11 27 -

4.6.1. Nnatdopma LS 400

KomnaHnus Loral Space ncnonb3osana nnatdopmy LS 400 npu cozganum UC3 ans cuctembl cBs3n GLOBALSTAR.

MnatdopMa NpeacTaBnsieT cobO MOAYSbHYIO KOHCTPYKLMIO M BbINOSIHEHA B BuAe TpaneuenaanbHol MmpusMbl C
rabaputammn 1,8x1,5x1,3 M. OpueHTauus u ctabunmsaumsi nnatdopMbl Ha opbuTe OCYLLECTBNSIETCA MO TpeM ocsiM. CnyTHUK,
Kpome Toro, 06opyaoBaH MarHUTOMETPaMM, YCTaHOBMEHHBIMW Ha BBIHOCHOM LUTaHre, U NMPUEMHUKaMWN HaBWUraLMOHHBIX CUrHasoB,
TpaHompyeMbix UC3 cepum NAVSTAR. [BuraTtenbHasi cucteMa niaTgopMbl COAEPXUT MSATb MUKpoasuraTeneit Taroi no 1 H,
paboTatolmx Ha rvapasuHe. BHewHuii Bua UC3, cospaHHoro Ha ocHose niatdopmbl LS 400, npeacTtaBneH Ha puc. 4.11.

Puc. 4.11. BHewHuit Bug UC3 Ha ocHoBe nnatdopmsbl LS 400

CBsiI3HblE aHTEHHbl YCTaHaBNMBAKOTCS Ha BHELUHEN MOBEPXHOCTU Kopryca nniatdopMbl, obpalleHHoV B xoAe mofeTa
CNyTHUKa K 3emne, npuyeM cpasy B paboyem coctosiHuu. [03TOMy nocne BbliBOAA Ha opbuTy pa3BepTbiBaHMIO nognexar
TOSIbKO @HTEHHbIE CUCTEMbI U BbIHOCHAS LUTaHra C MarHMToMeTpamu. Elle HEeCKOSIbKO aHTEHH, ClyXalumx Ans nepeaayy Ha
3emn0 TENEMETPUM U MpUeMa KOMaHA YrpasfieHUS M HaBUrauMOHHbIX curHanoB cuctembl NAVSTAR, ycTaHaBnimBaloTCA
NMOBEPXHOCTU MNAaThOPMbI, MPOTUBOMOJIOXKHOW 3eMre.

OCHOBHble TEXHUYECKME XapaKTepncTuku nnatdopmbl LS 400

MaCCa MPY BAMYCKE, K ..evuneieeeeeeieeeeiaeeeeiaeeeennaeeseneaennnaaees 450
PacyeTHbIN CPOK (PYHKUMOHUPOBAHUS, JIET ... 7,5
YnCno ABUraTENEN OPUEHTALUMM.........evvveeeeeeeeeeiiieeeeee e 5
Macca TonAmMBa (TUAPA3MH), KI ...uuvuerereerneenenennnnnnnnnnnenennnnnnes 70
ConHeyHble baTapeu:

TUN DOTOTEMEHTOB ....ceeeieiieeeeeeeeaaeee e GaAs

MOLUHOCTb (B Havane akcryarauumu), Bt 1200
Hukenb-BoAOPOAHbIE aKKYMYSTOPbI:

KOJTUUECTBO .ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenees 1

EMKOCTD, A™U e e e e e e e 64
TUN CTABMIIMBALIMM oo e e e eeeeeeees no TpeM ocsiM

Onsa 3anycka MC3 GLOBALSTAR, co3faHHbIX Ha ocHoBe nnatdopmbl LS 400, MCnonb30BanMCh paKeTbl-HOCUMTENN
DELTA-2, ZENIT n COKO3.

4.6.2. Nnatcgopma LS 1300

Mnatdopma LS 1300 npuHaanexuT K Knaccy Tsxxenbix nnatdopm (Macca Ha crapte — 5.7 T) u aBngetca Havbonee
nonynsipHoi u3 nnatchopM, BbiNyckaeMblx KOMMaHuel Loral Space. BaxxHoe ee NpenMyLLecTBO COCTOUT B TOM, YTO OHa MOXET
6bITb afanTupoBaHa MOA CaMbl LUMPOKWUIA CMEKTP MNONe3HoW Harpy3ku. basoBas Mogenb nnatdopMbl Maccoi OKono
5,5 T ponyckaet yctaHoBky A0 70 peTpaHCNATOpPOB, CyMMapHasi MOLHOCTb MepeaaTyMKoB KOTOpbIX MpeBblwaer 5 kBT.
OpwueHTauus n ctabunusaums UC3 Ha opbuTte OCyLEeCTBNSETCS NO TPEM OCSM.



CneunanucTtamm koMnaHuu Loral Space Takxke pa3paboTaHbl YCOBEPLIEHCTBOBaHHbIE MoAeNM NnaTdopMbl AaHHON cepum
(LS 1300S u LS 1300HL), obnaaatolimMe yBeMYEHHbIMU rabaputaMmn, Maccor (A0 7 T) U MOLLHOCTbIO 60PTOBOM CUCTEMBI
sHepronutaHus (12...18 kBT). Ha 3Tux nnatdopmax yxxe MoryT 6biTb ycTaHOBNEHbI 90 peTpaHCNSTOPOB, CyMMapHas MOLWHOCTb
paguonepenaTynkoB KOTopbix gocturaeT 10 kBT.

BbiBOA CMYTHUKOB, CO3AaHHbIX Ha ocHoBe nnaTtdopmbl LS 1300, Ha opbuTy ocywectensieTcs npu nomowm PH cpegHero
Knacca cepum ATLAS-2, ZENIT-3SL, ARIANE-4 (UC3 pa3mMeLlatoTcs noa obtekatenemM AsimHon 4 M).

4.6.3. Nnatdopma LS 20.20

B 2001 r. komnaHus Loral Space 3aBeplwuna paspabotky nnatdopma cepun LS 20.20. 10 camas Tsxenas u3 Korga-
nnbo co3paHHbIX NNaThopM Ans KOMMEpYeckux CryTHUKOB cBsi3W. Macca nnatdopmbl — 8,5 T, a MowWHoOCTL ee 60pTOBOWA
cucteMbl anekTponuTanms — 17..30 kBT. Ha nnatdopme MoryT 6biTb pasmelleHbl Ao 150 peTpaHcnsTopos, CyMMapHas
MOLLHOCTb paZunonepeaatoLmnx YCTPOMCTB KOTopbIX AocTuraeT 15 kBT.

OpvieHTaums u ctabunusaums UC3 Ha opbuTe oCywlecTBNSeTCs No TpeM OcsM. B KOHCTpyKumu nnaTdopMbl LLIMPOKO
UCMOMb30BaSIMCb KOMMO3WLMOHHbIE MaTepuansl. Mo cpaBHeHWO ¢ nnatdopmMamu npeabiayllei cepuu, OHa obnajaet
YCOBEpPLUEHCTBOBaHHLIMW CUCTEMaMM 3NIEKTPONUTaHMSI U TEPMOPEryIMPOBaHUS, @ Takxke ABUraTeIbHON CUCTEMOM, B KOTOPOM
BMECTO OObIYHbIX XMMUYECKUX ABUraTenei npuMeHsItoTCs anekTpoasuraTenn. Ans yctaHoBku WUC3, co3aaHHbIX Ha OCHOBE
nnatcopmbl 20.20, Ha BEpXHel cTyneHn PH TpebyeTcst obTekaTenb AMMHON 5 M.

B 2018 r. komnanmst Northrop Grumman nprnobpena Npor3BoAMTENS CMYTHUKOBLIX MiaTtdopm koMnaHuto Orbital ATK. Cymma
caenku (C yyeToM noraweHus aonroB koMnaHum Orbital ATK) coctaBuna 9,2 mnpa. gonn. CLUA. MNocne nprobpeTennst KOMNaHust
Orbital ATK 6blna npeobpasoBaHa B nogpasaeneHne komnaHum Northrop Grumman noa HassaHueM Northrop Grumman Innovation
Systems co wrab-kBapTvpoit B Dulles (wtaT BupmxuHms).

= Northrop Grumman: www.northropgrumman.com

Komnanwusa Orbital ATK 6bina obpasosaHa B 2015 r. B pe3ynbrarte cmsaHus Orbital Sciences Corporation M 4acTu KOMMNaHUK
Alliant Techsystems. /13BeCTHOCTb KOMMaHUM Kak NPOU3BOAMTENIO CMYTHUKOB CBS3W NpUHeCa pa3paboTka 1 BBOA B SKCMTyaTaumio
CUCTeMbl Mepefiadn AaHHbIX Ha OCHOBE HM3KOOpOUTasIbHbIX MUKPOCMYTHUKOB cepum ORBCOMM. B 1997 r. cocrosncs 3anyck
MepBoro reocraunoHapHoro cnytHuka cesisu (MC3 INDOSTAR-1), co3paHHoro koMnaHuein Orbital Sciences.

B cepeaunHe 2001 r. BCe Npon3BOACTBEHHbIE MOLLHOCTU 6biNM CKOHLEHTpMPOBaHbl B Dulles, B TO BpeMs Kak paHbLue cbopka
KOCMMYECKMX annapaToB U MX KOMMNOHEHTOB OCYLLeCTBAsNack Ha npeanpuatuax B Dulles (wtat BupaxuHums), Germantown (wtat
MepuneHg), MacLean (wtaT Bupmxunng). Ans cosganms MC3 cBS3M MCnonb3yoTcs ABa OCHOBHbIX TvMna nnatdopM — MICROSTAR
1 GEOSTAR. lNMepBasi u3 HWUX NpeaHa3HaveHa Ans HU3KkoopbuTanbHbix UC3, a BTopas — ANt reocTaumoHapHbIX. Mnatgopmbl cepum
GEOSTAR 06beanHSIOT NaTdhopMbl Tpex Moandukaumii — GEOSTAR-1, GEOSTAR-2, GEOSTAR-3. Ins co3aaHNs KOMMEPUECKNX
cBs3HbIX VIC3 ncnonbaytotest nnatdopmbl GEOSTAR-2 u -3.

B oTnmumMe OT NpU3HAHHbIX MAEPOB-NPOM3BOAUTENEN CMYTHUKOB CBS3M, CTPEMSILLMXCS MaKCUMasibHO AMBEPCUMMLMPOBaTL
CBOIO MPOAYKUMIO ANSl YAOBNETBOPEHMS Pa3nnuHbIX TpeboBaHWiA 3aka3umkoB, koMnanus Orbital Sciences CTaBunia CBOEN LieNbio
co3aHue nnaThopM «3KOHOM-KMacca», obnafalomx AOCTaTOUHbIM YPOBHEM TEXHUYECKMX BO3MOXHOCTEN U B TOXE BPEMsl He
Tpebytowmx 60nbLIMX 3aTPaT Ha MX NPOU3BOACTBO U 3anycK.

4.7.1. Nnatdopma MICROSTAR

Mnatdpopma MICROSTAR ucnonb3oBanacb Npy CO34aHUM BCEX CMYTHMKOB cepun ORBCOMM. OHa MMeeT uunuMHApu-
yeckyto ¢dopMy 1 Maccy — okono 42 kr. lNabaputol UC3 npu 3anycke — 1,04%0,16 M. B cocTaB CUCTEMbI 3N1EKTPONUTAHNA
CMYTHWUKOB BXOASAT [IBE COJTHEYHblE AMCKOObpasHble 6aTapen aHTEeHHOW.

MoaaepxaHue Tpebyemoi opyeHTaumm MC3 Ha opbuTe AOCTUraeTcs 3a CYET UCMOMb30BaHUS FPaBUTALIMOHHOM LUTaHIK,
pOnb KOTOPOU BbINOJHSIET CBSI3HAast aHTEHHA, U CPELCTB aKTUBHOW CUCTEMbI CTabunnsaumm — MaxoBMKOB M MarHUTOMNPUBOAOB.
Ha nnatdopme MoxeT 6bITb yCTaHOB/IEHa NonesHast Harpyska mMaccon 15...100 kr. PacuyeTHbIlt cpok akcnnyataumm UC3 — 5
net. BaxHble [JOCTOMHCTBA AaHHOM MNaTdopMbl — Manble rabapuTbl U nerkocTb. BoiBog Ha opbuty WUC3, co3aaHHble Ha ee
OCHOBE, BO3MOXEH C NMOMOLLbIO Nerkux pakeT-HocuTenen (PH PEGASUS, TAURUS) no 7...8 UC3 ogHoBpeMeHHO uam no 1...2
MC3 B kauecTBe AONONHUTESIbHOW MOSIE3HOM HAarpy3Kku, YTO CYLLECTBEHHO YMEHbLUIAET Pacxo/bl Ha 3anycK.



4.7.2. Nnatcpopma GEOSTAR-2

MnatdopMa paccuMTaHa Ha YCTaHOBKY MOMIE3HOM Harpysku c notpebnsieMon MouwHocTteio 1..5,5 kBT, ocHalieHa
CUCTEMOMN OpVEHTALMW M CTAbMUIM3aUMm Mo TPEM OCSM M MO3BOJISIET YCTaHABNMBAThL A0 42 PeTPaHCISTOpPOB, paboTatolwmx B
pa3fIMyHbIX AMana3oHax YacToT. PaccyeTHbI CpoK aKCMyaTaumm — He MeHee 15 neT.

MnatdopMa MMeET MOAYNbHYH KOHCTPYKLMIO U YKOPOYEHHbIA MPOU3BOACTBEHHbIA LMKN — 22...24 Mec. MOLIHOCTb
60pTOBOI cMCTEMbI MUTaHWst UC3 MOXKET M3MEHSITb B 3aBUCMMOCTY OT TpeboBaHMI 3aka3uvka B npegenax Ao 5,5 kBT. basosoe
HanpsHKeHWE B LUMHE NMUTaHMS NiaTdhopMbl perynupyeTcs B Avana3oHe 24...36 B nocTosiHHOro Toka. [lBuratenbHas cucteMa
nnaTchopMbl COAEPXUT XKMUAKOCTHYIO arnoreiHyto ABUraTeSlbHYK YCTaHOBKY Ha ABYXKOMMOHEHTHOM TOM/MBE U YCOBEpLUEH-
CTBOBaHHble ruapasuHoBble XXP manon Taru IMPEHT (Improved Electrothermal Hydrazine Thruster). Ha puc. 4.12
n306pakeH BHelHWIA Bua UC3, co3gaHHOro Ha ocHose nnatdopMbl GEOSTAR-2 (MC3 SES-8).

Ha ocHoBe nnatdopmbl GEOSTAR-2 cozgaHo 6onee 35 UC3. K nx umcny otHocatca MC3 BSAT-2, N-STAR, GALAXY-12,
AMAZONAS-4A, THAICOM-6, SES-8, SKYM-1, INTELSAT-11, -15, -16, -23 v gpyrue.

Puc. 4.12. C3 Ha ocHoBe nnatdopMbl GEOSTAR-2

OCHOBHbI€ TEXHUYECKME XapaKTepucTukun nnardgopm cepum GEOSTAR-2

TABAPUTDBI, M. 1,75x1,7x1,8
Macca MNAaTAOPMBI, KI ..coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 3325

Cyxast Macca MNATAOPMbI, KT ....oeevereeeeeeiieieeeeeeeeeeeeeeeeeeeeeeees 800...1500
Macca NOME3HOM HAMPY3KM, Kl ...oeocuveeeeeireeeeeieeeeevneeeeveeeeans 500
MOLLHOCTb CUCTEMbI SN1EKTPONUTaHUS, KBT I
SHepronoTpebneHne NoNe3HoN Harpysku, KBT ........ccecceveee.. 5,5
CTABMIMBALINS ..ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseaaeeees no TpeM ocsiM
PacyeTHbIN CPOK (DYHKLUMOHMPOBAHMS, NIET....vveeiivieeeaivieananss 15...18

4.7.3. Nnatcopma GEOSTAR-3

MnatcopmMa GEOSTAR-3 ob6nagaet 6onee LUMPOKUMKU BO3MOXHOCTSIMU MO YCTQHOBKE MOJSIE3HOM HArpysku, Yem
GEOSTAR-2. Tak gonyctumas notpebnsieMasi MOLLHOCTb MOME3HON Harpy3ku yBenuyeHa Ao 8 kBT (B KOHLe cpoka akcnsyaTa-
uumM), a Macca NonesHomn Harpysku — ao 800 Kr.

MnatdopMa MMeET MOAYIbHYIO KOHCTPYKLMIO U NMPOU3BOACTBEHHLIN LK — 24...27 Mec. MnaTdopMa ocHalLaeTcs con-
HeyHbIMK BaTapesMm 6o/bLUel NoLWaaAK, @ TakKe IMTUIA-MOHHBIMU aKKYMyNIiTOpaMu yBENMYEHHOM eMKocTu. Ha nnatdopme
MOXeT 6bITb YCTaHOBMIEHO A0 72 peTpaHCNAaTOpoB, paboTalolmx B pa3inyHbIX Anana3oHax vyacTtoT. ba3osBoe HanpshkeHue B
LUMHe NuTaHus nNnatdopmel — 36 B NOCTOsiHHOrO ToKa. [BuraTenbHasi cucteMa nnathopMbl COAEPXKUT XKUAKOCTHYIO anorei-
HYI0 ABWUraTenbHyl0 YCTAaHOBKY Ha ABYXKOMMOHEHTHOM TOMMBE U rMOpUaHYI0 ABUraTenbHy0 ycTaHoBKy 13 XXP[ v anekTpo-
pakeTHbIX ABuraTeneit Manon Tsru. CyllecTByeT BO3MOXHOCTb 3aMeHbl FTMOPUAHOI ABUraTeNbHOM YCTaHOBKM Ha MOSTHOCTHIO
3M1EKTPUYECKY!IO.

Ha puc. 4.13 uzobpaxeH BHewwHuii Bua UC3, co3paHHoro Ha ocHose nnatdopmbl GEOSTAR-3 (UC3 HYLAS-4).



Puc. 4.13. C3 Ha ocHoBe nnatdopmMbl GEOSTAR-3

OCHOBHble TeXHUYECKUE XapaKTepucTuku nnatcgopm cepum GEOSTAR-3

FABAPUTDBI, Mo 3,0x2,1x2,3
Macca NMNATAOPMDI, KT ....veveeeeeereeaieeeesieeeeseeeessneeeeeseneaeanes -

Cyxast Macca MNATAOPMbI, KT ....oeevereeeeeeiieieeeeeeeeeeeeeeeeeeeeeeees -

Macca NOME3HOM HAMPY3KM, Kl ....eocuveeeeeireeeeeieeeeerneeeeveeaeans 800
MOLLHOCTb CUCTEMBI SNEKTPOMUTAHMUS, KBT......occevveeeeiieenn, -

SHepronoTpebneHne NonesHo Harpysku, KBT. ... 5.8
CTaBUNMMBALINS ..o ... MO TpeM ocsiM
PacyeTHbIN CPOK (DYHKLUMOHMPOBAHMS, NIET....vveeeiviieeaiiieenanss 15...18

KomnaHusi OHB SE co wWTab-kBapTvpoi B Bremen (FepMaHus) cneumanusnpyeTcsl Ha pa3paboTke BbICOKOTEXHOMOMMY-
HbIX YCTPOMCTB ¥ CUCTEM ANl aBUALIMOHHBIX M KOCMUYECKMX MpUMeHEHNI. LLITaT kKoMnaHuM HacuuTbiBaeT okono 2000 cneum-
anuctoB. Co3aaHMEM KOCMMYECKMX annapaToB W CMYTHUKOBLIX MaTdOpM Anst HUX 3aHUMAETCS A0YEPHSS KOMMaHust — OHB
System (wTab-kBapTpa B Bremen), Bxoasuwasi B 6u3Hec-CTpyKTypy «Space Systems» OHB SE. KomnaHusi OHB System 06-
nagaeT onbIToM paboT MO CO3AaHMI0 MasibiX KOCMUYECKUX annapaToB, PELLeHMO 3a4ay peanmnsaummn NIoTUPYEMbIX KoCMUYe-
CKMX MOJIETOB, @ TaKXXe Pa3BUTUIO TEXHOMOMNIA obecreyeHns 6€30MacHOCTM U CUCTEM HabnoaeHus.

= OHB System: www.ohb-system.de

B pamMkax nporpaMMbl NepcnekTUBHbIX UCCNef0BaHUA B 06nacTy TeneKOMMYHUKaUMOHHLIX cucteM (Advanced Research
in Telecommunications Systems, ARTES) EBponeickoro kocMmMyeckoro areHTcTea (ESA) koMnaHust BeAeT pa3paboTku nnart-
¢opm cepun SmallGEO anst nepcnekTUBHbLIX CMYTHUKOB CBSA3M, MPU3BaHHbIX YAOBIETBOPUTL NOTPEBHOCTN ONepaTopoB CryT-
HWKOBbIX CUCTEM B CpefHMX naaTtdopMax, ONTUMU3MPOBAHHBIX MO CTOMMOCTM U TEXHUYECKMM XapaKTepUCTUKaM.

4.8.1. Nnatdopmbl cepun SmallGEO

PaspaboTky nnatgopmbl MogynbHoro Tmna SmallGEO komnauust OHB System HauuHana B MHMUMATMBHOM MOpsiaKe,
BMOC/NeACTBUM OHa bblia BKItoYeHa B nporpamMmbl ARTES-11 n ARTES-33. Mpy 3TOM KOMNaHUs OpUEHTUPYETCS Ha NOTpebHo-
CTU KpYyrHEeWLero eBponeicKoro onepaTopa CryTHUKOBBIX CUCTEM KoMMaHuu SES, ¢ KOTOpOoW y Hee 3aK/iouYeH COOTBETCTBY-
IOLMIA KOHTPaKT. B cBol0 oyepeab SES uMeeT cornalleHve o paspaboTke nnatgopmbl ¢ ESA. OTANMUYMTENBHBIMU YepTaMm
nnatdopMbl SABASIOTCSA BbiCOKast MTMOKOCTb M OAHOBPEMEHHO MPOCTOTa KOHdMrypaumm, nossonsiowme obecneumTb BbICOKYHO
OPUEHTUPOBAHHOCTb Ha NOTPEBHOCTU pblHKA, MUHUMU3MPOBATbL KanuTasbHble 3aTPaTbl U rApaHTMPOBaTb BbLICOKYIO HadeX-
HocTb UC3. KoMmMepueckas peanu3aums nnathopMbl OCYLLECTBASETCS NoA Ha3BaHueM LUXOR.

Mnatdopma (puc. 4.14) npeaHasHayeHa Ans co3gaHus cBsidHbix MC3 Maccoit MeHee 3 T C Maccol NONME3HON Harpysku
[0 600 Kr, uMeeT (opMy NPAMOYrosbHOM NPU3Mbl U BbINOSIHEHA M3 a/IIOMUHUSA M yriennacTMka. ApXUTekTypa nnaThopMsl
COLEPXKUT TpY OCHOBHbIX MoAy s — 6a30BbIi (Core Platform Module), ABUraTenbHou yctaHoBku (Propulsion Module), peTpaHc-
NAUMOHHBIN (Repeater Module).




Puc. 4.14. MNnatdopma SmallGEO

MnatdopmMa nNpeaycMaTpUBaET HECKONTbKO BO3MOXHbIX KOHMUrypaumnin — SmallGEO-FAST 1 SmallGEO-FLEX. SmallGEO-
FAST ocHalaeTtcs BblcOk03(hhEKTUBHOM rMBpuaHON ABUraTenbHON ycTaHoBkoi, SmallGEO-FLEX — cucTeMoi anekTpoasura-
Teneun.

OcobeHHocTb nnatdopMbl SmallGEO-FLEX B MCnonb30BaHUM yCOBEPLIEHCTBOBAHHOW 3/1EKTPOABUraTENIbHON CUCTEMBI
(MOHHbIe ABUraTENN Ha KCEHOHE), NpeAHa3HaYeHHOM Kak Ans BbiBoAa CryTHMKa Ha reocTaumMoHapHyto opbuTty, Tak 1 obecne-
YeHusl ero nocneayoLlel akcnayataumu. MNnatdopma AonyckaeT YCTaHOBKY PETPaHCISTOPOB Pa3fiMYHbIX AMara3oHoB YacToT
(4mcno 3KBMBaNEHTHbIX peTpaHCNATOpPoB — 60) U 4 @aHTEHHbIX CUCTEM C KpyrnHorabapuTHbIMK pednekTopamn. MOLHOCTb CON-
HeyHblx 6aTapei — 12 kBT B Hayane cpoka 3kcrnyatauum u 10 kBT B koHUe. [lonycTumas noTpebrsieMast MOLLHOCTb NOME3HOM
Harpy3kn — 8 KBT (B KOHUe cpoka 3akcnnyaTtaumm). CucteMa TepMOperynpoBaHns COAEPXKUT NacCMBHbIE M akTUBHbIE (Npo-
rpaMMHO-ynpaBssieMble 060rpeBaTesiv U TEPMOCTaThl) KOMMOHEHTbI. B cryyae MCMonb30BaHUS! NOMHOCTBIO 3MEKTPUYECKON
[BUraTeNlbHOW YCTAHOBKM BbIBOA HA reocTauuoHapHyto opbuTy 3aHumaet 90...200 cyTok. KoMaHaHO-TeneMeTpuyeckasl pa-
ANoNnHUS PYHKUMOHMPYET B Ku-AnanasoHe 4acToT.

Bce nnatdopmbl nnHelikn SmallGEO MMEKOT BbICOKOTOUHYIO CUCTEMY OPUEHTaLMM U CTabuimsauumM Ha opbuTe no Tpem
0CSIM, PaCYeTHbIN CPOK aKTUBHOMO (HYHKLIMOHMPOBaHUS 15 feT, LonycKatoT YCTaHOBKY peTpaHcasTopos P-, L-, S-, C-, X-, Ku-
1 Ka-A1anasoHoB YacToT (YMC/0 SKBMBANEHTHBIX PETPAHCIIATOPOB — 24...60), a Takke annapaTypbl ONTUYecKol cBa3u. Mnat-
¢opmMa coBMecCTMMa C TaKUMK pakeTaMmu-HocuTensiMmn kak ARIANE-5, ATLAS-5, NMPOTOH, FALCON-9 1 apyrumMu.

Ha ocHose nnatdopmbl Bepcun SmallGEO-FAST co3patotcst cnyTHuknM EDRS-C, H2SAT, a SmallGEO-FLEX (HISPASAT-
AG1, ELECTRA). 3anyck nepsoro WUC3 Ha ocHoBe nnatdopmbl SmallGEO (HISPASAT-AG1) nnaHupyeTcs OCyLecTBUTb B
2016 .

OCHOBHble TEXHUYECKME XapaKTepucTuku nnatdopm cepumn SmallGEO

FABAPUTDBI, Mo 3,7x1,9x2,0
Macca nnatdopMsl, Kr 2150...3300
Macca NOME3HOM HATPY3KM, Kl ...vvvveeeeeeeeecireeeeeeeeeeereeeeeaeeenns 130...650
MOLLHOCTb CUCTEMBI INEKTPONUTAHNUSA, KBT.....coevviiiiiaiiiaann. 10...12
SHepronoTpebneHne NonesHon Harpysku, kBT ... 4.8

(01 =131 1 = TN SO S no Tpem ocsiM
PacyeTHbIN CPOK DYHKLUMOHMPOBAHMS, NIET....vvveeieiereaainnaaanes 15

KomnaHus Israel Aerospace Industries (1Al) — KpyrnHeNWWiA M3pannbCKUiA pa3paboTunk B 06/1aCTV a3pOKOCMUYECKON,
PAKETHON TEXHUKM M BOOPYXXeHMIt. CO3AaHMEM reoCTauMOHapHbIX CMYTHUKOB CBSI3M CUCTEMbI AMOS Ha OCHOBE MaTdopMbl
co6CTBEHHON pa3paboTku 3aHMMaeTCs AoYepHee noapasaesieHre KomnaHum — MBT Space Division.

= Israel Aerospace Industries: www.iai.co.il

4.9.1. Nnatdopmbl cepun AMOS

MBT Space Division ucnonb3yeT ABe MoANMUKaLMM CMYTHUKOBOW NnaTdopmbl cepnn AMOS (puc. 4.15) — AMOS (AMOS-
1, -2, -3) n AMOS-HP (AMOS-4, -5), — OTHOCSLUMECS K K/lacCaM Nerkux 1 cpegHux nnatdopM. 3anycku CnyTHUKOB 6blin
ocyuiectsneHbl B 1996 (AMOS-1), 2003 (AMOS-2), 2008 (AMOS-3) n 2011 (AMOS-5) rr.



Puc. 4.15. UC3 Ha ocHoBe nnatgopmbl cepum AMOS

OCHOBHbIe TeXHUYECKUE XapaKTepUCTuku nnartcdopm cepum AMOS

Moanbukaums NNaTPOPMBI .......eeeeeeeeeeeveeennnn. AMOS-1 AMQOS-2 AMOS-3 AMOS-4 AMQOS-5 AMQOS-6
FaBapUTBl, M oo 2,4x2,1x2,3  2,4x2,3x2,5 2,4x2,3x2,7 - - -
Macca NNaT@OPMbl, KM ...cooveeieieieeeeaiiieeeeee 988 1360 1263 3500 3379 5500
Cyxas mMacca nnatgopMbl, Kr 471 640 837 - 1448 -
Macca nonesHom Harpy3Kkm, Kr...........cccuee...... - - 250 - - -
MolLlHOCTb 60PTOBOW CUCTEMBI
3M1EKTPONUTaHNSA:
B Hayasie cpoka akTUBHOMO
CYLLeCTBOBaHMSA, KBT.......coovviiiiiiiiiiiinnn. 1,3 2,4 2,8 - 5,4 10,3
B KOHLIE CPOKa aKTUBHOI0
CYLLEeCTBOBAHUS, KBT........ccvvviieieiiiiiinnnn. 1,15 1,85 2,45 4 4 9
Yuncno ycraHaBIMBaEMbIX PETPaHCISTOPOB ....9 14 14 12 (28) 33 45
TOYHOCTb NoaAep>XaHusi NapaMeTpoB OpouTbI
MO LUMPOTE U AOJTOTE ..euvviiinniiiiiiiiainceeaans +0,1° +0,1° (no wwu-+ 0,05° - +0,1° -
pote) n +
0,08° (no pon-
rote)
TOYHOCTb HaBEAEHWUS QHTEHHDI .....c.vuuueeeeee. - 0,12° 0,12° - 0,2° -
CTabUIIMBALMS ..o no TPeM OCAM MO TPEM OCAM MO TPEM OCAM MO TPEM OCAM MO TPEM OCSM NO TPEM OCAM
PacueTHbIN cpok
YHKLMOHUPOBAHMS, JIET .oiiiiiiiiiiiiiiiiiiiiaaaaees 12 13 17 15 15 16

KomnaHus Turkish Aerospace Industries (TAI) siBNsieTcs pa3apaboTyMKOM HaLMOHaNbHOM CNYTHUKOBOW MiaTdopMbl ANs
CMyTHWUKOB cBsi3u B Typumun. CozaaHHas ans obecnevenus Hyxa BBC Typumu, komMnaHus TAL co BpeMeHeM CTana OAHOMU U3
BEOYLUMX KOMMAHWUIM CTpaHbl MO Pa3BUTUIO aBUALMOHHO-KOCMUYECKUX CUCTEM.

PaspaboTka Benacb B paMkax npoekTa co3AaHus nof pykoBoacTBoM CoBeTa MO HayYHO-TEXHUYECKUM UCCNEA0BaHUSM
Typumn (TUBITAK) MC3 TURKSAT-6A, B koTopoM Turkish Aerospace Industries yyacTBoBana B Koornepaumm ¢ TypeLKoi roc-
yAapCTBEHHOW kopriopaumeii Aselsan u yacTHol komnanuelt CTech. B xozie peanusaumn npoekta Turkish Aerospace Industries
co3ziana CryTHUKOBYIO NnaThopMy, UCMOSIb30BaB TEXHONIOrMYECKUI 3a4€es, NoMyYeHHbl paHee B xoae co3aanus MC3 RASAT
and GOKTURK-2.

= Turkish Aerospace Industries: www.tai.com.tr

NC3 TURKSAT-6A (puc. 4.16) aomkeH 6bl1 CTaTh NepBbIM CBS3HbIM CMYTHUKOM MOIHOCTHIO TYpPeLKOol pa3paboTku, BKIO-
Yas Heobxoaumoe 6opToBOE MporpaMMHoe obecrieyeHue. MpoaomHKUTENBHOCTL paboT Mo CO3AaHUMI0 CMYTHUKA COCTaBuUT 5
neT, 3atpaTtbl — okono 250 mnH. gonn. CLUA.




Puc. 4.16. IC3 TURKSAT-6A Ha ocHoBe nnatdopMbl koMnaHumn TAI

CnyTHWK Maccoit 3,5 T NIaHUPYETCS OCHAaCTUTb PETPAHCNIATOPAMU X- U Ku-AMana3oHoB YacToT (3 1 20 peTpaHCsTopoB
COOTBETCTBEHHO). PacyeTHbI Cpok pyHKUMOHMpOBaHUS — 15 neT.
3anyck cnyTHuka oxuaanca B 2017...2018 rr., Ho 6bin oTnoXeH Ha 2022 r.

KomnaHus Mitsubishi Electric — Beaywwmit pa3apaboT4mKoM CMyTHUKOBbLIX NIaThopM AN CMyTHUKOB CBA3WU U pETPaHCIS-
LMK AaHHbIX B ANOHWK.

= Mitsubishi Electric: www.mitsubishielectric.com

B kayecTBe OCHOBHOM MnaTchopMbl AN 3TOro TWMa CMyTHUKOB Mcronb3yeTcs nnatgopma DS-2000. MepBbiit 3anyck
cnyTHuka (DRTS) Ha ocHoBe DS-2000 6bin ocyllectBneH B 2002 r. PaspaboTka koMMepyeckoi Moandukaumm nnatdhopMsl
6blna ocylecTBneHa Nocne NonyYyeHUs 3akasa Ha U3roToBleHMe CnyTHUKa cBA3n MTSAT-2 (3anyweH B 2006 r.) Ha ocHoBe
pa3paboTok, cAenaHHbIX NPy CO3AaHNM CNYTHWKOB peTpaHcasummn gaHHbix DRTS u skcnepumenTtanbHoro MC3 ETS-VIII.

4.11.1. Nnatdopma cepun DS-2000

B cocTaBe cucTeMbl 3neKTpPONUTaHns NaaTopMbl UCNONb3YHOTCS BbICOKOI(PHEKTUBHbIE apCeHnA-ranMeBble CONHEYHble
6aTapen U HUKENb-BOAOPOAHbIE MW SIMTUN-UOHHbIE aKKyMyNsaTOpbl. [BUraTenbHas CUCTEMa COAEPXUT MHTErpUPOBaHHYIO
anorelrHyto ABUraTesibHYH0 YCTAaHOBKY Ha OCHOBE [ABYXKOMMOHEHTHOIO TOM/IMBA M CUCTEMY MUKPOABUIaTeNeil CUCTEMBI YrpaB-
neHus nonoxeHuneM KA. Kpome Toro, BO3MOXHa YCTaHOBKAa MOHHOM Y.

Ha ocHoBe DS-2000 (pwuc. 4.17) co3pgaBanucb crniyTHMKM DRTS, ETS-VIII, MTSAT-2, QUASI-ZENITH, SUPERBIRD-C2,
ST-2, TURKSAT-4A, -4B. 3anyck WUC3 Bo3MmoxeH ¢ nomowbio PH TuMna ARIANE-5, Sea Launch, Land Launch, ATLAS-5,
FALCON-9, H-2A.

OCHOBHbIE€ TEXHUYECKME XapaKTepUCTUKun nnatdopmsl cepun DS-2000

Macca MNATDOPMBI, KI ..cooeieiieieieeeeee e 5000
MoLHOCTb 60PTOBOW CUCTEMbI 3NEKTPONUTAHUS, KBT ........... 15
HanpsbxkeHne 60pTOBOM CETU 3NEKTPONUTaHus, BT ............... 100
Yncno ycTaHaBIMBaEMbIX peTpaHCNATOpPOB

CTaBMMMBALING ..ottt eeeeeeees
PacyeTHbIN Cpok (DYHKLMOHMPOBAHHSI, NET




Puc. 4.17. UC3 Ha ocHoBe nnatdopMbl DS-2000

KopeWncknit MHCTUTYT a3pokocMUUecknx uccneaosaHuii (Korea Aerospace Research Institute, KARI) siBnsieTCst OCHOBHbIM
WHCTUTYTOM Pecnybnvkn Kopes B 061acTu 0CBOEHMS KOCMMYECKOro MPOCTPaHCTBA U BbINOHSAET (YHKLUMU HALMOHaNbHOMo
KOCMWYECKOro areHTcTBa. OAHO M3 HamnpaBneHWn AeSTENbHOCTU MHCTUTYTa KARI CBSI3aHO € pa3paboTkoi CryTHUKOBLIX NiaT-
¢opmM, B TOM umcne ans CnyTHUKOB CBS3M.

= Korea Aerospace Research Institute: www.kari.re.kr

MHctuTyToM KARI paspaboTaHbl Tpu BUAa nnatdopM, npeaHasHaueHHbIX A8 CO34aHWS reoCTauMOHapHbIX CMYTHUKOB
cBsi3n — KSP-2501, KSP-3001, KSP-3501. Cpok npov3BoacTsa ftoboi u3 nnatchopM cocTaBnseT 48 MecsiLleB C MOMEHTa Nony-
YeHus 3aKasa.

4.12.1. Nnatcdopma cepun KSP-2501

Mnatdopma Manoro knacca KSP-2501 (puc. 4.18) npeaHasHauyeHa ANA CO3AaHMs CMYTHWKOB CBSI3M Maccol Ao
2500...2700 kr 1 coBmecTvMa ¢ PH ARIANE-5, FALCON-9, COIO3 1 gpyrumu.

MnatdopMa BbINONHEHA M3 aMNiOMUHUSA W NAAacTUKa, apMMPOBAHHOrO YrAepoAHbIM BOJIOKHOM, WMeeT ¢opMy
NPSIMOYrOSIbHOM NPU3Mbl U OCHALLEHA MACCUBHOW CUCTEMO TEPMOPEryMPOBaHMs, CUCTEMOM OPUEHTALMM U CTabunmsauum Ha
opbute no TpeM ocaM. TOYHOCTb HaBeaeHus nnatdopMbl — 0,05°. PacyeTHbIi CPOK aKTUBHOMO (PYHKLMOHMPOBAHWUS —
8 net. Ba3oBoe HanpsbkeHWe NTaHus B 6opToBoi ceTv — 50 B. BopToBas aBuraTenibHasi CUCTEMa COAEPXUT OZMH anorenHblii
aBuraTenb € Taro 445 H u 14 gurateneit Manoi Tarv no 10 H kaxawblid. B cucteMe ucnonb3yercsi ABYXKOMMNOHEHTHOE
TONAMBO (MOHOMETMATMAPA3VH M TETPAOKCUA a30Ta), XPaHsILLEeecs B ABYX TOMIMBHBIX 6akax eMKOCTbIO Mo 590 N1 KaXAabii.

B cocTtaB 60pTOBOM CUCTEMbI SNEKTPONUTAHNS BXOAST ABE pack/laAblBaloLMecs Ha opbuTe NaHesm CoHeYHbIX 6aTapen,
obecrneurBalolLMX FeHEPUPYEMYI0 MOLLHOCTb 5 KBT, YTO MO3BONSIET YCTAHaBNMBATb MOME3HYID HArpysky €O CpeaHUM
3HepronotpebeneHmem 2,8 kBT, a TaKke NUTUN-UOHHBIE aKKYMyNsiTOpbl €MKOCTbio 273 A.4. BopToBasi KOMaHAHO-
TenemeTpuyeckas cucrema paboTaeT B S-AnanasoHe YacToT.



Puc. 4.18. Mnatcdopma KSP-2501 O CNOXXEHHbIMKU CONHeYHbIMKU HGaTapesiMu

OCHOBHble TeXHUYECKUE XapaKTepUCTUKK NnaTdopMbl cepum KSP-2501

FABAPUTDBI, M..coiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 2,4x2,8x3,2
Macca NNAaTAOPMbI, K& ..oceeeeiieieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 2360

Cyxast Macca NNATAOPMbI, KT ...ceevieiieiiiieiiiiiiieieieeieeeeeeeeeeeees 1040

Macca NOME3HON HAMPY3KM, KF....eeiueeeeaauieraeaieeaaaieeeaaeeeaaanes 320
SHepronoTpebieHne NoNe3HoN Harpysku, KBT .......cceeeueeee.. 2,8
CTABMIMBALINS ..eeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeaeeees no TpeM ocsiM
PacyeTHbIN CPOK (DYHKLUMOHMPOBAHMS, NIET....vveeeivieeeaiiieananss 8

4.12.2. Nnardgopma cepumn KSP-3001

Mnatdopma cpegHero knacca KSP-3001 (puc. 4.19) npeaHasHayeHa AN CO34aHWsI CMYTHUMKOB CBSI3M Maccol Ao
3000...3200 kr n cosMmectuMa ¢ PH ARIANE-5, FALCON-9, COKO3 v apyrmu. OCHOBEHOE ee OT/IMumne oT nnaTdopmbl KSP-
2501 coCTOMT B yBENMYEHHBIX TOMIMBHBIX Bakax eMKOCTLIO MO 745 1 kaxabli, UTo obecneunBaeT 6onee BbICOKMI pacyeTHbIN
CPOK (byHKLMOHMPOBaHMA 12 neT. [lBe packiagbiBatolimecs Ha opbute naHenn cosnHeuvHbiX 6atapen MOWHOCTbIO 5 KBT,
NO3BONAIOT YCTaHaBAMBaTb MOME3HYI0 HArpy3Ky CO cpeaHuM aHepronoTpebeneHunem 3,1 kBT.

Puc. 4.19. NMnatdopma KSP-3001 co cioXeHHbIMW ConHeYHbIMKN 6aTapesMm

OCHOBHbIE TEXHUYECKUE XapaKTepUCTUKKN nnaTtdopmbl cepun KSP-3001

TABAPUTDBI, M ..o 2,4x2,8x3,2
Macca MNATAOPMBI, KI oooeeeeeeeeeieeeeeeeeeeeeeeeeee e 2780

Cyxast Macca MAATAOPMbI, KT .....oevvereeeereeeeeeeeeeeeeeeeeeeeeeeeeeeees 1080

Macca NOME3HOM HATPY3KM, Kl ...vvveeeeeeeeeeierreeeeeeeeeeveeeeeaeeenns 390
DHepronoTpebieHne NoNe3HON Harpysku, KBT ..................... 3,1
CTABMIMBALINS ..ottt e e e e eeeeeeeeeees no TpeM ocsiM
PacyeTHbIN CPOK PYHKLUMOHMPOBAHMS, NIET....vveeeieereeiiaraanns 12




4.12.3. Nnartdopma cepumn KSP-3501

Mnatdopma cpegHero knacca KSP-3501 (puc. 4.20) npeaHasHayeHa AN CO34aHWsI CMYTHUMKOB CBSI3M Maccol Ao
3550...3750 kr n cosmMectuma ¢ PH ARIANE-5, FALCON-9, COKO3 u apyrumu. B otnmnume ot nnatdopm KSP-2501 1 KSP-3001
nnatdopMa KSP-3501 obopynoBaHa 4YeTblpbMsi TOMIMBHbIMM 6akaMu eMKOCTbio No 517 n kaxabll U NUTUIA-MOHHBIMU
aKKyMynsTopamMy emMkocTbio 400 A-u. PacueTHbIl Cpok (yHKLMOHUpOBaHUS nnaTdopmbl — 12 net. [1ge packiaabiBatoLimecst
Ha opbuTe NaHenu conHeuvHbIX 6aTapen MOLWHOCTLIO 7 KBT, MO3BONSIOT yCTaHaBAMBATb NOME3HYIO HArPy3Ky CO CPeAHMM 3Hep-
ronoTtpebnexvem 5 kBT.

Puc. 4.20. MNnatdopma KSP-3501 co cNoXXeHHbIMU CONTHEYHbIMM baTapesiMu

OCHOBHbIe TeXHUYECKUE XapaKTEPUCTUKK nnaTdopmbl cepum KSP-3501

FABAPUTDBI, Moo 2,4x2,8x3,2
Macca nnatdopmsl, Kr 3250

Cyxast Macca MNATQOPMbI, KT ...ooevvereeieeieieieieeeeeeeeeeeeeeeeeeeeees 1250

Macca NONE3HOM HATPY3KM, KF....vveeeeeeeeeeirireeeeeeeeeeieeeeeaeeenns 500
SHepronoTpebieHne NoNesHoN Harpysku, KBT ...........cceveee.. 5
CTaBMMMBALING ..ottt eeeeeeees rno TpeM ocsaM
PacyeTHbIN CpoK DYHKLIMOHMPOBAHMS, NET....ceeeeeiiiiiiieenenas 12

Kopropauust Antrix — koMMepyeckoe noapasaeneHne MHAUMCKOro KOoCMMYeckoro areHTcTBa ISRO. Antrix opraHusyeT
3anyckn KOCMUYECKMX anmnapaToB APYrMX CTPaH C NOMOLLbIO MHANMCKMX paKeT-HOCUTENEN, 3aHUMAETCS CO34aHNEM CMYTHUKOB
cBsi3v 1 133 No 3aKa3aM 3apy6eXHbIX KOMMaHUii U OpraHu3aLuii, a TakkKe NpoaaXKei AaHHbIX KOCMUYECKON CbEMKU, Moyya-
€MbIX C MOMOLLbIO MHANNCKUX cnyTHUKOB [33.

= Antrix: www.antrix.gov.in

Ha pblHKe CNyTHMKOBbLIX MaTdopM Antrix npeanaraeT HECKOSbKO cepuit MnaTdopM pasHoro knacca Maccoit ot 1000 o
5000 Kr, Ha OCHOBE KOTOPbIX MOTYT 6bITb CO3AaHbl CMYTHUKM CBSA3M.

Bcero paspaboTaHo YeTbipe cepun Takux nnatgopm — INSAT-1000 (1-1000, 1-1K), INSAT-2000 (1-2000, 1-2K), INSAT-
3000 (1-3000, 1-3K), INSAT-4000 (1-4000, 1-4K). Benetcs paspaboTka elle oaHoi nnatdopmsl — INSAT-6000 (1-6000, 1-6K),
PaCcCcUYMTaHHOM Ha CO3A@aHMe CMyTHMKOB Maccoii CBblle 5 T. MnaTdhopMbl MOryT NpeanaraTbCsl BMECTE C MOCTaBKOM MOIE3HOM
Harpy3ku, Npon3BoAMMON Antrix B anbsiHCE C KOMMaHMel EADS Astrium (B HacTosilee BpeMsi — Airbus Defence and Space).

4.13.1. NnaTtdopma cepum 1-1000

MnaTtdopma nmeet dopmy kyba (puc. 4.21). Ee KOHCTPYKLUMS BbINOIHEHA HA OCHOBE NErkMX YrnennacTUKoBbIX KOMMO-
3ULUMOHHbIX MaTeEPManoB. ﬂﬂﬂ BblBOAA CMYTHWKaA Ha reoCTtalMOHapHyto op6|/|Ty MOMXET UCMOJb30BaThbCA anoreiHas ABUratenb-
Hasl yCTaHOBKa Ha ABYXKOMMOHEHTHOM Tormee Taroi 440 H u peakTMBHblE MMKpOABUraTenv opouTanbHOro MaHeBpUpOBaHMs
Tron 22 H. C yyeToM CTaHAapTU3MPOBaHHOW KOHCTPYKUMM MnaTdopMbl Npou3BoacTBO KA Ha ee ocHOBE MOXeET ObiTb OCy-
LecTBeHo 3a 18 mMecsues. 3anyck CryTHUKA MOXET 6bITb OCYLLECTBIEH C NOMOLWbIO PH PSLV.



Puc. 4.21. UC3 Ha ocHose nnatdopmbl 1-1000

OCHOBHbIE TeXHUYECKNEe XapaKTepucTuku nnatdopmbl cepun 1-1000

FABAPUTDBI, M. 1,505x1,476x1,530
Macca nnatdopMsl, Kr 1050...1100

Cyxast Macca nnatgopMbl, Kr 500

Macca NOME3HON HAMPY3KM, KF....eeiueeeeeriieeeeaieeaaaieeeeaneeeaeanes 100
SHepronoTpebneHne NonesHom Harpysku, KBT ..................... 0,5...1
CTAOMIIUBALMS «..eeeieeeee e e e e e e e e e e e e e e enenaeeeas no Tpem ocsiM
PacyeTHbIN CPOK PYHKLMOHMPOBAHMS, NIET .. .vveeeeiveeeeaireaeans 7...10

4.13.2. Nnatdopma cepum 1-2000

Mnatdopma 1-2000 (puc. 4.22) npeaycMaTpuBaeT BO3MOXHOCTb M3MEHEHWUS B npeaenax AonyCTUMbIX BeNWYMH napa-
METPOB CUCTEMbI 3M1IEKTPONUTAHUA U APYrUX XapaKTEPUCTUK, YTO NO3BONSIET YCTaHaBAMBATL Pas/ivyHble BUAbI U KOHpUrypa-
LMK NONE3HON Harpysku.

[lonyckaeTcs ycTaHOBKa ABYX PacKpblBaeMbIX Ha 0pbuTe napabonnyeckunx pednekTopoB aHTEHHOW CUCTEMbI MOIE3HOM
Harpyskv C AMamMeTpoM 3epkasia A0 2 M 1 ABYX NMaHenel ConHeyHbix 6atapelt pasmMepamm 2,54x1,53 M. Cpok Npov3BOACTBa
KA Ha ocHoBe nnatgopmbl 1-2000 — 18...24 mecsua. [ns BbiBOAa CNyTHMKA Ha OpbuUTy MOXET mcnonb3oBaTbcs PH GSLV.
MnatdopmMa ncnonb3oBanacb Npy Co3aaHUn CyTHUKOB GSAT-2, -3, -4, -5, -6, -7, INSAT-4CR, HYLAS n apyrux.

Puc. 4.22. NC3 Ha ocHose nnatdopmbl 1-2000

OCHOBHbI€ TEXHUUYECKME XapaKTEpPUCTUKKN nnaTtdopmbl cepun 1-2000

TABAPUTDBI, M. 1,65x1,53x3,00
Macca MNAaTAOPMBI, KI ..ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 2200...2300
Cyxast Macca NNATAOPMbI, KT .....eeeeereeeeeeeeeeeeeereeeeeeeeeeeeeeeeeees 800...950
Macca NOME3HOM HAMPY3KM, Kl ....eocuveeeeeireeeeeieeeeeieeeeeveeaenns 160...200
MoLHOCTb 60PTOBOW CUCTEMBI 3N1EKTPONUTAHUS, KBT ........... 2,8
SHepronoTpebneHne NoNe3HoN Harpysku, KBT ........ceeeuveee.. 2,4

Yncno ycraHaBAMBAEMbBIX PETPAHCIIATOPOB ....ccevvvveveeeeeeeenns 12...18
CTABMIMBALINS ..ot eeeaeneees rno TpeM 0CsM
PacyeTHbIN CpoK DYHKLIMOHMPOBAHMS, NET....ceeeeeeiiiiieeeeaans 12...15




4.13.3. Nnardopma cepumn 1-3000

Mnatdopma 1-3000 (puc. 4.23) nmeet dhopMy NpsIMOYronbHOro napasnnenenuneaa u AonyckaeT YCTaHOBKY ABYX pac-
KpblBaeMbIX Ha opbuTe napabonunyecknx pednekTopoB aHTEHHONM CUCTEMbI MOMIE3HOM Harpy3ku C AMaMeTpoM 3epKana o 2,4
M W ABYX NAHENeN ConHeYHbIx 6aTtapei pasmepamm 2,8x1,9 M. Cpok nponssoacTBa KA Ha ocHoBe nnatgopmbl 1-3000 — 24...26
mec. [1ns BbiBOAa CnyTHWKA Ha opbuTy MoxeT ucnonb3oBatbcs PH GSLV Mk I11. Mnatdopma ncnonb3oBanacs Npu co3aaHnm
cnyTHUKOB INSAT-4A, -4B, -4G, W2M v apyrux.

Puc. 4.23. C3 Ha ocHose nnatdopmsbl 1-3000

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKN nnatdopmbl cepumn 1-3000

FABAPUTDBI, Mo 2,00x1,77x3,10
Macca MNAaTAOPMBI, KI ..ooeeeeeeeieeeeeeeeeeeeeeeeeeeeeee e, 3000...3400
Cyxast Macca MNATQOPMbI, KT ....oevveereeeereeeeeeeeeeeeeeeeeeeeeeeeeeeees 1300...1500
Macca NOME3HOM HATPY3KM, Kl ...vvveeeeeeeeeeierreeeeeeeeeeveeeeeaeeenns 400

MoLLHOCTb 60PTOBOW CUCTEMBI 3NIEKTPONUTAHUS, KBT ........... 6,5
SHepronoTpebneHne NonesHom Harpysku, KBT ..................... 49

YMCNo ycTaHaBIMBAEMbIX PETPAHCIISTOPOB .....ueeeeeeeeennnnaans 24...36
CTABMIMBALINS ..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaneees no TpeM ocsiM
PacyeTHbIN CPOK (DYHKLUMOHMPOBAHMS, NIET....vveeeiviieeaiiieaeanns 12...15

4.13.4. Nnatdopma cepumn 1-4000

MnaTtcdopma cpeaHero knacca 1-4000 (puc. 4.24) npeaHasHayeHa ANs CO34aHUsi CNYTHUKOB Maccol 4...5 T. bopToBas
cUCTeMa 31eKTponuTaHus nnatdopMbl UMeeT MolwHOoCTb 10...12 kBT, NM03BONSIOLLYIO YCTaHaBAMBaTb MOME3HYIO HarpysKky,
obecneurBatoLLyto opraHusaumio 150...220 3KBUBaNEHTHbIX CTBOMIOB PETPAHC/ISTOPOB.

MepBbIM CNYTHUKOM, CO3A4aHHbLIM Ha ocHose nnaTtdopmbl 1-4000, asnsetca MC3 GSAT-11. 3anyck cnyTHWKa 6bin 3anna-
HupoBaH Ha 2016 r., a ocywecTteneH B 2018 r.

OCHOBHble TeXHUUYECKUE XapaKTepucTukm nnatdgopmbl cepum 1-4000

Macca MNATDOPMBI, KI ..coeeieiieieieeeeeee e 4500

Cyxast Macca MNATQOPMbI, KT ....oevveerereieieriieieeeieeeeieeeeeeeeeeeees 2100
MoLLHOCTb 60PTOBOW CUCTEMbI SNEKTPONUTAHUS, KBT ........... 10...12
SHepronoTpebneHne NonesHon Harpysku, KBT ..................... 8

YMCno ycTaHaBIMBAEMbIX PETPAHCIIATOPOB ......ceeeeeeeevnnnnnnnns 32...46
CTABMIMBALINS .ottt ee e e eeeeeeeeeees rno TpeM ocsam
PacyeTHbIN CPOK PYHKLUMOHMPOBAHMS, NIET....vvveeieeeeeaieraanns 15




Puc. 4.24. NC3 Ha ocHose nnatdopmbl 1-4000

4.13.5. NMnatcdopma cepun 1-6000

Mnatdopmy 1-6000 (puc. 4.25), KOTOpass OTHOCUTCS K KJaccy TshKenbiX MiaTgopM, MIaHUpPYeTCs MCMonb30BaTb Mpu
Co37aHnM nepcnekTmMBHbIX MC3 Maccoi 6 T 1 bonee, ocHallaeMbIx peTpaHcnsaTopamMu Ka- M Ku-guanasoHoB yacToT. [Mnat-
opma 6yaeT UMeTb MOAYNbHYIO KOHCTPYKLMIO. MOWHOCTb 60PTOBOM CUCTEMbI 31EKTPONMTAHUA MNaThOPMbl COCTAaBUT He
MeHee 12 kBT.

Puc. 4.25. Mnatdopma 1-6000 B npouecce c6opku

[nsa 3anycka CnyTHUKOB Ha ocHoBe nnaTtdopMbl I-6000 nnaHmpyetcs ucnonb3osate PH GSLV MKIIL. MepBbiMu Taknumm
MNC3 moryT ctaTb GSAT-19E n GSAT-20.

KuTalckast akaieMusi KOCMUYeCcKUX TexHonornit CAST (China Academy of Space Technology) siBAsieTcsi noapasaeneHuem
KUTANCKOWM KOpropaLmnn aspoKoCMUMYECKUX UCCNeaoBaHMi 1 TexHonoruit CAST (China Aerospace Science and Technology cor-
poration). Akaaemus IBNSIETCS OAHWUM U3 KPYMHENLWNX pa3paboTymkoB M NpoM3BOAMTENEN B 06/1aCTU KOCMUYECKMX TEXHOSO-
ruii B Kutae. B obLueit CoXXHOCTU Ha OpbuTbl BbIBEAEHO OKOJIO MOSYCOTHM CMYTHUKOB, pa3paboTaHHbIX Hay4YHO-UCCNeaoBa-
TENbCKUMWN MHCTUTYTaAMU U NPEANPUSTUSMY aKaaeMuu.

= China Academy of Space Technology: www.cast.cn




4.14.1. Nnatdgopmbl cepun DFH-3

MnaTtcopMbl cepun DFH-3 MMEIOT HECKONbKO MoaudUuKaumii — DFH-3, DFH-3A, DFH-3B, — 10BOMIbHO 3HQUUTENBHO OT-
NNYAOLMXCS MO TEXHUYECKMM XapaKTepucTykaM. Mnatdopmbl cepun DFH-3 no dopMe npeacTaBnseT coboi npsiMoyrosibHbIi
napannenenunes u CoCToUT U3 Tpex (YHKLUMOHANbHbLIX MOAYNeN: ABUraTENbHOM CUCTEMBI, CITY>XEBHOro U Moayns Nose3How
Harpy3sku. Ha opbute nnatgopmbl CTabunmnanpyroTcst No TpeEM OCAM.

Paspabotka nnatdopmbl DFH-3 (puc. 4.26) 6bina 3aBepweHa B cepeanHe 1990-x rr. Ha ocHoBe nnatdopmbl 6biim
CO371aHbl KUTANCKUI CMYTHUK cBA3u DFH-3 (3anyuieH B 1997 r.) U apyrve annapatsl. B pesynsTtaTte nocneaytouleit Moandu-
Kauum 6bina cosgaHa nnatdopma DFH-3A (puc. 4.27) € pacluMpeHHbIMU BO3MOXHOCTSIMU MO pa3MelleHnto 6onee MOLLHbIX
nonesHbiX Harpy3ok. Mnatdopma DFH-3B npeacTaBnseT coboi NpoMeXyToUHbIN BapuaHT Mexay nnaTtdopMaMu cpeaHero u
TSKENoro Knacca.

Puc. 4.27. UC3 Ha ocHose nnatdopmbl DFH-3A

OCHOBHbIE TEXHUUYECKME XapaKTepUCcTuku nnartcgopm cepum DFH-3

TUN MAATAOPMDI .o DFH-3 DFH-3A DFH-3B
F@B@APUITBI, M..ciiiiiiiieiiieiieeeeeee ettt eeaeeeeees 2,20x1,72x2,00 2,40x1,72x2,20 2,20x2,00x3,10
Macca nnaTcdopMbl, Kr 2320 2740 3800
Macca NONE3HOM HAMPY3KU, KT ....vvveeeeeeeeecireeeeeeeeaeeireeneeaeeanns 230 360 450
DHepronoTpebneHne NoNe3HoN Harpysku, KBT...................... 1 2,5 3.4
MOLLHOCTb COMTHEYHbIX 6aTapen, KBT.......ccvvvveeeeeieiiieeeeeean, 1,7 4 5,5
ToYHOCTb NoAAepXXaHWUs NapaMeTpoB OpoUTHI
M0 LUMPOTE U [OSITOTE ..eeiriiieeeeeeeeetiaaeeeeeeeennnaeeeeeeennnnaaeeaes +0,1° +0,1° +0,05°
TOYHOCTb HAaBEAEHWUS! @HTEHHbI:

MO YINaM TaHTaXa U KPEHA ...ceeeevviiieeeeeeeiiiiaaeeeeeeeeennnns 0,15°; 0,15°; 0,06°;

MO YIIY PBICKAHMS ettt eeens 0,5° 0,5° 0,2°
CTaBMIINBALMS ..t a e e e no TpeM ocam
PacyeTHbIN CPOK hYHKLMOHUPOBAHMS, NIET ..eeeeeeeeeiiveeenennnn. 8 12 12...15




4.14.2. Nnardopma DFH-4

MnaTtcdopma DFH-4 (puc. 4.28) npeaHasHaveHa Ans pasMeLleHnst TENEKOMMYHMKALMOHHOW MOME3HON Harpy3Ku U KOH-
CTPYKTVMBHO COCTOMT M3 MOZYJIEN ABUraTeIbHOW CUCTEMbI U Cry)xebHoro Moaynsi. MnaTtdopma obopyayeTcs ABYMSI YETbIPEX-
CEKLMOHHbIMW apCeEHNA-TaNIMEBLIMU NMAHENSIMU CONTHEYHbIX 6aTapei. OpueHTaumus 1 cTabunmsaums Ha opbute OCyLLeCTBs-
eTcsa no Tpem ocsiM. PaboTbl no ee cozgaHuto Havanucb B 2000...2001 rr. MepBbiM CNYTHUKOM, NPOU3BEAEHHBIM Ha €e OCHOBE,
cran SINOSAT-2 (3anyweH B 2006 r.).

MnaTcopMa akTMBHO Mpeanaranacb Ha PasBMBAIOLWMXCSA 3apy6eXHbIX pbiHKax A3un, Adpukn n KOXHOM AMEPUKK Kak
bonee AelweBas anbTepHaTUBA NPOAYKLUMM NPOMU3BOAUTENEN CNYTHMKOBLIX NnaTcdopm u3 CLUA, EBponbl n Poccuu, npnyem B
BMAE MAKETHOro NPeAnoXeHUs], BKIOYaloLWero yciyr no paspabotke Ha ee OCHOBE CMyTHMKA CBS3M M ero 3arnycka C NoMo-
Lbto kuTamncko PH Long March-3B.

Mnatdopma ucrnonb3oBanacb MpU MPOM3BOACTBE TakMX CMNyTHMKOB kak NIGCOMSAT-1, SINOSAT-2, -4, -5, -6,
VENESAT-1.

Puc. 4.28. UC3 Ha ocHose nnatdopmbl DFH-4

OCHOBHble TexHuueckue nnatgopmbl DFH-4

TABAPUTDBI, M..oiiiiiiiiiiiiiieeeeeeee ettt 2,36x2,10x3,60
Macca MNATMOPMBI, KF.....ooveevieiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 5100

Macca NOMESHOM HAMPY3KM, KE ...ececuveeeeeiveeeeereeeeeivreeeenveeeenns 600...800
SHepronoTpebneHne NoNe3HoN Harpysku, BT .........ccceeeeeee. 800
MOLLHOCTb COMHEYHbIX 6aTapem, KBT.......ccvveveeeiiiciiiieeeeea, 6...10,5
HanpsbxeHne 60pTOBOM CETU SNEKTPONUTaHMUS, BT................ 100
TOYHOCTb NOAAEP>KAHUS NapaMeTPOB OpbUTbI

MO LLUMPOTE U JOSITOTE .uieieieeieieeetieeeetneeeeneeeeeeeeeneeenannns + 0,05°
TOYHOCTb HAaBEAEHMUS QHTEHHDI ....eevvieeerieeeiieeeiieeeeaieeeeens 0,1°
CTAOMIINBALIMS ...ttt e e e e e e e e e nnnenaee s no Tpem ocsiM
PacyeTHbIN CPOK (PYHKLIMOHMPOBAHMS, NIET ...vveeeeeiireeeaiieeeanss 15

INVAP — apreHTMHCKasi KOMMaHusi, obpa3oBaHHas B 1976 r. n peanuayioLlasi BbICOKOTEXHOOMMYHbIE MPOEKTLI B SAep-
HOW, KOCMUYECKOW, SHEPreTUYECKON, MEANLIMHCKOW OTPaCcnsX NMPOMBbILLIEHHOCTU. KoMnaHus noctaBnseT obopyaoBaHue 6o-
nee yem B 30 cTpaH Mupa. 3apybexHble ouchl N goYepHUE NpeanpusTUS KoMnaHuu pabotatloT B ABcTpanun, bpasunum,
BeHecyane, Erunte 1 CLUA. B kocMmnyeckoi oTpacnv INVAP Hauana aesTtenbHocTb B cepeanHe 1980-x rr., KoTopas cTana
aKTMBHO pa3BMBaTbCs nocse obpa3oBaHnst KocMuyeckoro areHTcTea ApreHTvHbel CONAE. B nocneaytowem INVAP cTana eauH-
CTBEHHOWN NAaTUHOAMEPUKAHCKON KOMMaHuel, npoweawas ceptudukaumto NASA Ha MocTaBKY KOCMUYECKUX TEXHOMOIMM, a
TaKXXe eAVHCTBEHHOMN KoMMaHuen B tOXHON AMepurKe, CroCObHOM 06eCneUnTb NOJHbIN XKU3HEHHBIN LMK CMYTHUKA, OT Npo-
€KTUPOBaHWS 1 COOPKM, BKJIOYAs CO34aHME MOME3HOM HArpysku, U A0 YNpaBieHUs MOMETOM.

= INVAP: www.invap.com.ar




INVAP obecneumna cosgaHme Takmx CNyTHUMKOB Kak SAC-A, -B, -C, -D (puc. 4.29). Begytcs paboTbl MO CO34aHMIO reo-
CTaLUMOHAPHOro CrnyTHUKa cBsdn ARSAT-1. B otnmMume oT npeablaywimx HuskoopbutanbHbix UC3, cnyTHMK ARSAT-1 6ypet
NOCTPOeH Ha OCHOBe NNaTgOopMbl CpeaHero Knacca.

]

RICTo0
)

SAC-C SAC-D SADCOM 1A

Puc. 4.29. CnyTHukoBble nnatdopmbl ans MC3 pa3nuyHoro HasHayeHus, padpabotaHHble INVAP

4.15.1. Nnatdopma UC3 ARSAT

Ha ocHoBe nnatdopmbl (puc. 4.30) nnaHnpoBanacb co3gaTb TpY CryTHMKA cepum ARSAT — ARSAT-1 (3anylieH B
2014 r.), -2 (3anyweH B 2015 r.) u -3 (3anyck Bo3MoxeH B 2023 r.). [lna 3anycka CnyTHUKOB Mcnonb3dyetcs PH ARIANE-5.
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Puc. 4.30. KOHCTpYKTMBHas CXeMa CryTHUKOBOM nnaTtdopmbl UC3 cepumn ARSAT

OCHOBHble TeEXHUYECKHe NnaTgopMbl ARSAT

TABAPUTDBI, M..ciiiiiiiiiiiiieeeeeee ettt eeeees 3x1,5
Macca MNATDOPMBI, KF.....oeviiiieiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 3000
MoOLLHOCTb 60PTOBOW CUCTEMBI 3NIEKTPONUTAHUS, KBT ............ 4,7

SHepronoTpebneHne NonesHomn Harpysku, kBT
YNCNO PETPAHCIIATOPOB ... eveeeeeeeeesueereeaeeraesnseeeessenaesnseeeens
CTAOMIIMBALIMS ....eeeeeee et e e et e e e e e e e e e e e e neeeaeeeas
PacyeTHbIN CPOK PYHKLMOHMPOBAHMS, IET ...vvereeivireeaiviaeans




AO «MHDOPMALIMOHHBIE CMYTHUKOBBIE CUCTEMbI» UMEHW akageMuka M.®. PelieTHeBa», rofloBHOM ohuc KOTOpPOro pac-
nonoXeH B KpacHOAPCKOM Kpae, 3aHUMaeT B Poccum nnampytowme nosvumn B 0611acTi MPOM3BOACTBA POCCUIMCKMX CBSA3HBIX
CMYTHUKOB CBS3M.

= «UCC» nMmeHu akapeMmka M.®. PeweTHeBa»: www.iss-reshetnev.ru

MNpeanpusitue (paHee — HMO MM um. M.®. PeweTHeBa) co3aano cabilwe 30 KOCMUYECKUX CUCTEM M KOMMJIEKCOB M B Halle
BpeMs OCTaeTCs BedylumMm npeanpusitueM Poccum B 06nacty co3gaHus v aKcrayaTaumMm CnyTHUKOBBIX CUCTEM KOOPAMHATO-
METPUYECKOro U TENEKOMMYHMKALMOHHOMO Ha3HaYeHUs Ha BCEX OCHOBHbIX TUMax opbuT. K HacTosLweMy BpeMeHu OCyLLecTBs-
NeHbl 3aMnyckn 1 ycnewHas skcnnyaTtaums Ha opbute cebiwe 1000 cnyTHUKOB, pa3paboTaHHbIX npeanpusTneM. B cOopoUHbIX
uexax npeanpuatus cosgasanuce MC3 cepuin 3KPAH, TOPU30HT, SKCMPECC, PAAYTA, TANIC, MOJTHUA, MOTOK, MOHEL n
paa ApYrMX KOCMUYECKMX annapaTos.

4.16.1. Nnat¢gopmbl UC3 cemenncTBa
SKCNPECC

Ha ocHoBe 3Toi nnaTdopMbl U3roToBMEHbI CMYTHUKK cepuii DKCMPECC n SKCMPECC-A. MNMocneaHne 0THOCATCS K CryT-
HUKaM TPETbero MOKOSEHUS, 3aHUMasi NPOMeXxyTouHoe nonoxeHne mexay UC3 cepum SKCMNPECC u cnyTHMKammn cepum
SKCIMPECC-AM. Mnatdopma aHanornyHa nnatcdopme NC3 cepumn TOPU3OHT. OaHaKo B OT/IMUMME OT NOCNEAHEN OCHalleHa
AasuratensmMm koppekuum opbutbl UC3, koTopble obecneuvBaloT ctabunmsaumio nonoxenns UC3 no wmnpoTe n gonrote B
npegenax +0,2°. CnytHuk IKCMNPECC-12 yaep>xXuBaeTcs Ha reoCTalyoHapHOM opbuTe TOMbKO MO AOAroTE C TOYHOCTBIO He
xyxe %0,5°. Macca UC3 Ha opbute — 2,5 T, MOWHOCTb CUCTEMBI 3neKkTponuTaHus — 2,4 kBT. CnyTHMKKM paccymTaHbl Ha
5...7-NETHUIA CPOK 3KCMyaTaumm.

YCOBepLUEHCTBOBAHHLIM BapyaHT nnaTtdopMbl UCMONb3oBancs npu cosaaHum MC3 SKCMPECC-A1R. ChnyTHWUK uMmeeT
Maccy 2,5 T 1 pacyeTHbIi Cpok akcriyaTauum 7...10 net. Ha opbute OH OpyeHTUpYETCS M CTabuamsnpyeTcst Mo TPeM OCsM C
TOYHOCTbIO +0,2°. MoulHOCTb 60pTOBOM cucTeMbl anekTponutaHus MC3 — 3,6 kBT. B sHBape 2002 r. HNO npuknaaHon
MEXaHWKN MPUCTYNUIIO K M3rOTOBNEHWUIO MATM CMYTHUMKOB HOBOWM cepum DKCIMPECC-AM, KOTOpble OTHOCATCS K annapaTam
YETBEPTOro MOKOJeHMs. 3anycku nepebix Tpex cnyTHukoB (AKCMPECC-AM22, -AM11, -AM1) coctosnuck B 2003 1 2004 rr.
MnaTtcdopma MC3 Maccoit okono 2,6 T BbINOSIHEHA HAa OCHOBE HEFrePMETM3MPOBAHHOIO OTCeKa, paspaboTaHHoro B HMO MM ans
CrnyTHMKa SESAT, u ob6opydoBaHa CUCTEMONM 3MEKTPOMWTaHUS MOLWHOCTbIO 7,3 KBT. Ee pacyeTHbii CpoK aKTUBHOMO
(yHKUMOHUpoBaHMA — 12 neT. Ha nnatdopme MoOXeT 6biTb ycTaHoBneHO Ao 600 Kr nonesHon Harpysku. B cucteme
ynpaBfeHns UCNosb3yTCS 60pTOBbIE KOMMbIOTEPbI KOMNaHUK Astrium. OpueHTaums n ctabunusaums UC3 ocyllecTsnsercs
Nno TpeM OCsIM, NPpU 3TOM TOYHOCTb YAEPXKaHUS CNyTHWKA Ha opbute No AONroTe U MO WMPOTE B TeUEHME pacHEeTHOro Cpoka
(YHKLUMOHNPOBaHMS — He Xyxe +0,05°.

B nepuwoa 2003...2009 rr. 6b110 pa3paboTaHO HOBOE CEMENCTBO CMYTHUKOBLIX MIAaThOPM, B KOTOPOE BXOAW/M MaT-
dopmbl cepum IKCMNPECC-1000 n 3KCMPECC-2000.

Cepusi nnatdopm SKCIMPECC-1000 (puc. 4.31) copgepxut Tpu moandukaumm SKCIMPECC-1000K, SKCIMPECC-1000H u
SKCMNPECC-1000HS. Ha ocHoBe nnaTdopM 3Toil cepuv npearonaranock cosaaBaTtb cnyTHUku IKCMPECC-AT1,-AT2, AMS,
JTIYY-5A n 5B, TELKOM-3 un gpyrue.

OCHOBHbIe TEXHUUYECKHNE XapaKTepucTuku nnatcgopm cepumn IKCMPECC-1000

MoaNdDUKALMS MNATDOPMDBI .....eueeeeeenneieiiiiiinaeeeeeaneanaeees OKCMPECC-1000K 3KCMPECC-1000H 3KCMPECC-1000HS
Macca nnaTcopMbl, Kr 1200 1700 2200

Macca NONME3HOM HAMPY3KM, KT .......eeeivrieeeiirieeeeireeeeerreeeennens 250 500 700
SDHepronoTpebneHne NoNe3HoN Harpysku, KBT .........occeeenee 3 5,6 8

To4YHOCTb NoAAepXXaHWUs NapaMeTpoB OpoUTHI

10 LUMPOTE M AOSITOTE ...eeeeeiiiieeeeeeeeeeiaaeeeeeeeeena e e e eeeeeennans + 0,05° + 0,05° +0,05°
Crabunuzaums no TpPeM ocsiM

PacyeTHbIN cpok hyHKLMOHUPOBaHUS, NeT 15 15 15

MnaTtcdopma SKCMNPECC-2000 npeaHasHayeHa Ans NMPUMEHEHUS! HA POCCUIMCKOM pbIHKE B MHTEpecax 3aKasuukoB, UMe-
IOLLIMX OrPaHUYEHMsI Ha MPUMEHEHNE B COCTaBE CBOMX CMYTHUKOB HEPOCCMICKOro 060py0BaHms, a Takxke 3apybexHoro npo-
rpaMMHoOro obecneyeHuns. Ha ocHoBe nnatdopMbl CO34al0TCs Takne cnyTHMKK Kak SKCIMPECC-AMS5 n -AM6 (puc. 4.32).

Moandvkaumeri nnatcdopmbel IKCMNPECC-2000 siBnsetca nnatdopma DKCMPECC-4000, npeaHasHayeHHas Ans
MCMOMb30BaHUS HA BHELLHEM pbiHKE A/151 peann3aunmn KoOMMepyecknx NpoekToB. KOHTpakT Ha eé pa3paboTKy ¢ MCrnosb30Ba-
HMeM TexHonornin SPACEBUS-4000 6bin 3akntouéH B 2008 roay mexay «MCC» n Thales Alenia Space.



Puc. 4.31. KoHCTpyKTHBHas cxema kocMuyeckon nnatgopmbl MC3 SKCMPECC-AM8

Puc. 4.32. KOHCTPyKTMBHas cxeMa CnyTHWUKOBOW nnatdopmbl C3 SKCMNPECC-AM6

OcHoBHble TexHu4yeckue nnatdopmbl IKCMNPECC-2000

Macca MNATDOPMBI, KF.....oeviiiieiiieiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeees 3500

Macca NOME3HOM HAMPY3KM, KE ...eeerueereerieeeeaaieiaeaeeeeeaneeeaaanes 1300
MOLLHOCTb CUCTEMBI 3EKTPONUTAHNUS, KBT ...ooovvviiiiiiiiiiiinnn, 14
SHepronoTpebneHne NonesHon Harpysku, KBT...................... 7,5
MOLLHOCTb COMHEYHbIX 6aTapem, KBT ........cccoveiieriiaiiieae 6...10,5
TOYHOCTb NoaAep>XaHWs NapaMeTpoB OpoUTbI

M0 LUMPOTE U JOSITOTE .ueeeeieeieneeeeiaeeeeaeeeeneeeenneeeeneeeennnns + 0,05°
CTABMITUBALINS ...t rno TpeM ocsam
PacyeTHbIN CPOK PYHKLMOHUPOBAHMS, NIET ..vvvveiievreeiinnaaans 15

4.16.2. Nnatdopma UC3 cepun TOHEL]

MnaTtdopma kocMuyeckmx annapatos cepumn FOHEL, (puc. 4.33) umeeT dopmy umnuHapa (annHa 1,6 m, avametp 0,8 M),
Hapy>kHasi MOBEPXHOCTb KOTOPOrO MOKPbITa CONTHEYHbIMK HaTapesMM CyMMapHOK MoLHOCTbO 120 BT.

Ha Topue, obpalleHHOM K 3emne, YCTaHOBMEHb! Be NIOronepuoanyeckue CnmpasbHble aHTeHHbI, Ha MPOTUBOMOIOXHON
CTOPOHE — ANIMHHAs BbIABUXXHAS LUITaHra rpaBMTaLMOHHONM cTabunumsaummn. Macca UC3 — 240 Kr, CpoK akTUBHOIO YHKLIVOHM-
poBaHus — ABa-Tpu roaa. CryTHUKM paccuuTaHbl Ha FPynNnoBoi 3anyck ¢ nomolusto PH LIMKIOH n KOCMOC (B nepcnekTuse
PH POKOT).

HaumHas ¢ 2004 r., nnaHUpyeTcs OCYLECTBNSTb 3aMyCku ycoBepLIeHCTBOBaHHbIX MC3 aaHHOM cepum Maccon 250 kr.
OHu 6yayT MMeTb CPOK aKTMBHOIO CyLlecTBoBaHUA 5...7 neT, 6onee MOLWWHYI0 cucTeMy anekTponuTaHus (200 BT), 3anomuHa-
foLLMe YCTPOCTBA MNOBbLILIEHHON eMKocTH (8 MBaliT BMecTo npexHux 1,5 M6aiT). Kpome Toro, Hoble MIC3 npeanonaraercs
obopyaoBaTb ABUraTensiMm Koppexkuum opouTbl.




Puc. 4.33. BHewHwuit Bua UC3 cepum MOHELL

FocyaapcTBEeHHBIN KOCMUYECKMIA HayUYHO-NPOU3BOACTBEHHbIN LIeHTp uMeHn M.B. XpyHuuesa (®rYM «FKHML umeHn M.B.
XpyHuueBa») obpa3oBaH Yka3om [peauaeHTa Poccuiickoir ®epepaumm 7 uioHs 1993 . Ha OCHOBE KpYMHEMLIMX
Npou3BOAMTENEN aBUALIMOHHON U PaKETHO-KOCMUYECKOM TEXHMKM — 3aBofa MM. M.B. XpyHuueBa (ocHoBaH B 1916 r.) u
KOHCTpYKTOpPCKoro 6topo «CantoT» (ocHoBaHo B 1951 r.).

= TFKHIMLY nm. M.B. XpyHnuesa: www.khrunichev.ru

B FKHIML, M. M.B. XpyHnueBa pa3paboTaHa ManorabaputHas yHMBepcanbHas nnatgopma AXTA, npeaHasHayeHHas ans
CO3/aHMs1 Ha ee OCHOBEe NIErkmnx reoctaumoHapHbix UC3 cBsI3n M BelaHus, a Takke HuU3KoopbuTanbHbix MC3 Hay4yHOro u
CneumnanbHOro HasHa4eHus.

4.17.1. YandmuupoBaHHas nsiatpopma AXTA

B ocHoBY nnaTcopMbl 3aM10XKeH KoMMeke 60pTOBOro 060pyA0BaHMS, KOTOPbI MOXET BbITb afanTUpOBaH NoA peLleHne
pasfiMuHbIX LEeneBblX 3a4a4y M B 3aBUCMMOCTU OT (YHKUMOHANBHOrO HasHayenus WC3 MOXeT WMeTb pasnnyHyio
KoHdurypaumio. CtpykTypa nnatdopMbl NpeaycMaTpUMBaET HU3KOOPOUTaNbHYO U BbICOKOOPOUTANbHYIO MoaudUKauum ee
6opToBOrOo 060pyaoBaHus. [ns BbICOKMX OpbWUT, BKIOYas reoCTaumoOHapHYI0, U AUTENbHbIX CPOKOB (DYHKLMOHMPOBaHMA
nnatdopMa KOMM/EKTyeTcss 06opyAoBaHWEM C MOBBILEHHON PaAMaLMOHHON CTOMKOCTbIO, @ AN HU3KUX — OCHALLaeTcs
NPUEeMHOI annapaTypoi HaBUraLMoHHbIX cucteM NAVSTAR u MTOHACC.

B KOHCTPYKTMBHOM OTHOLUEHMW nnatgopMa SBASETCS 3aKOHYEHHLIM MOAyNEeM W npedycMaTpvBaeT [Ba BapuaHTa
pa3MeLleHNsl Ha Hell LiefleBOM annapaTypbl: HEMOCPeACTBEHHas yCTaHOBKa NpyvbopoB LeNeBoii annapaTypbl Ha KOHCTPYKLMIO
(BepxHIOlO arperaTHylo MaHenb) nnathopMbl M (HOPMUPOBAHWE CaMOCTOSITENILHOrO MOAyNs LEneBoi annapaTtypebl,
YCTaHaBNMBAEMOro Ha KOHCTPYKLMIO NNaTdhopMbl.

Mnatcdopma umeeT HopMy NPSMOYroSibHOM NpU3Mbl (CM. puc. 4.34).

Ee rabapwutbl 1,2%x1,2x0,6 M, a Macca okosno 0,4 T.

Mcnonb3oBaHue Takol nnatdopMbl, obnagatoLlen HebonbwmmMm rabapuTamm 1 Maccor Mo CpaBHEHWIO C aHaNOrUYHbIMMI
cucTeMaMu, CO3faBaeMbiMM B HacTosilee BpeMmsi B Poccum, no3BOMSIET 3HAUMTENIbHO COKPaTWTb 3aTpaThl CBA3aHHblE C
BbiBegeHneM UC3 Ha opbuty.

TOYHOCTb yaepXaHus opbuTbl reoctaumMoHapHoro MIC3 no HaknoHeHuio u gonrote — xyxe 0,1°. Mnatdopma gonyckaeT
YCTaHOBKY PETPaHCISTOPOB U APYroi None3Hon Harpyskum obiueit maccoi okono 100 kr. Ha ocHoe AXThl nnaHupyeTcs pas-
paboTaTth Uenblit psif KOCMUYECKMX annapaToB Pas3fIMYHOroO HasHauyeHusi, B ToM uucrie Tpu UC3 CBSI3M U TeNeBU3MOHHOMO
BewaHus AWANON-3, UHTEPCNYTHUK-M1 n UHTEPCMNYTHUK-M2.



ACTPOIIMEPITEITEHAK CHOTEMA .
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Puc. 4.34. KOHCTPYKTVBHasi CXeMa CryTHUKOBOW nnatdopmbl AXTA

OCHOBHbIE€ TEXHUUYECKHE XapaKTepucTuku nnatgopmol AXTA

BapUaHT UCTIONMHEHMS. ......cccuveieeerieeeeieee e HU3KoOpbUTanbHasi | BbICOKOOpOUTabHas
PacuyeTHbIN cpok PYHKLUMOHUPOBAHWUS, NIET ......... 5 10...12

MaCCa, Kl oo 350 400...500
MakcuMarnbHasi Macca nose3HoW Harpysku, Kr ...... 500 600

FABAPUTDBI, Muiiieiiieeeeeeeeeeee e 1,2x1,2x0,6 -

MOLLHOCTb CONHEYHbIX 6aTapel, KBT.................... 0,4 1,3.39

TOYHOCTb OPUEHTALMM, TPAL, «...evveeeniieaeaieeaeannenes 0,1 0,1

TOYHOCTb CTABUINZALINMM, TPAA ..evvvveeeveenenennnenennns 0,001 0,001

3anyckaTb CMyTHUKM NPEAnosaranoch C NMoMOLLbI0 pakeT-HocUTeNel nerkoro knacca cepum POKOT. PaHee u B Poccum,
1 3a pybexxoM Ans 3arnycka CnyTHUKOB Ha reocTaumMoHapHY OpbuTy NpUMEHSINNCL PaKeTbl-HOCUTENW CPEAHENO WU TSHXKENOoro
KNaccoB.

M3yyaeTcs BO3MOXXHOCTb CO34aHUS YTSXKENEHHOro BapuaHTa nnatdopMbl IXTA, cnocobHoro Hectu yxe ao 300 kr no-
NE3HOI Harpysku. B 3TOM cryuae B kauecTBe CpPeACTBa BbiBEAEHVSI NPEANOaraeTcsl UCMob30BaTb PaKeTy-HOCUTENb Cepum
AHTAPA. TMocne oTAENEHNS OT BEPXHEN CTYNEHU paKeTbl-HOCUTENs! pabouyto opbuTy MC3 npeanonaraeTcs copMmMpoBaTh B
pesynbTaTe Ccepuu BKJIHOYEHUI NIa3MeHHONW ABUraTeNbHOM YCTaHOBKM, KOTOpOW obopyaosaHa nnatdopma AXTA. YHubuum-
poBaHHas naaTgopMa MCnob30Banach TaKkxKe Npu cosaaHnm cnytHukos cepun SKCMNPECC-MA n KAZSAT B MoanduumMpoBaH-
HOWM Bepcuu, nony4msluen obo3HadeHne AXTA-M (puc. 4.35). [ins BbIBEAEHWS CMYTHUKOB Ha opbuTy ucnonb3dyetcs PH MPO-
TOH-M ¢ PB BPU3-M.

Puc. 4.35. CnyTHukoBas nnatdopma AXTA-M

OCHOBHble TeXHUuYeckue nnatcgopmol AXTA-M

Macca nnaThopMbl Ha OPOUTE, KI ...ccevvveeveeeeeeeeeeeeeeeeeeeeeeeeees 1140...1330
Macca NOME3HOM HATPY3KM, KI ..uuvveeeeeeeeieiiieieeeeesaeiieeeeaaeaanns 215...230




SHepronoTpebneHne NoNe3HoN Harpysku, BT .........ccceeeeeee. 1300...1800
ToYHOCTb NoAAepXKaHNS NapaMeTpoB OpouThI

MO LUMPOTE M [OJITOTE ..eeiiiiiieeeeeieeiaaeeeeeeennnaeeeeeenennnaaeas +0,05°
TOYHOCTb HABEAEHNS GHTEHHDI ..., +0,21°
TOUHOCTb OPUEHTALIMM ... 0,1°

UNCTIO PETPAHCIIATOPOB ...cevueeeeeeetennaaaeaeeeeeennnaeeaeeeeennnaaaaaas 9..12
CTaBUINBALIMS ... no Tpem ocam

PacyeTHbIN CpoK DYHKLIMOHMPOBaHUSI, NeT 10..12,5

«PakeTHo-kocMuyeckas kopriopaums (PKK) «dHeprus» umenn C.IM. KoponeBa» ABNSETCA OAHWM U3 BeAyLIMX POCCUA-
CKMX PaKETHO-KOCMMYECKUX MPeanpusaTMii. B cTeHax 3Toro npeanpusTusi, oCHOBaHHOro B 1946 r., 6bliM co3aaHbl nepBble
KOCMUYECKME paKeTbl-HOCUTENN, UCKYCCTBEHHbIE CMYTHUKW 3EMIN, JTYHHbIE U MEXTSIaHETHbIE aBTOMaTUYECKNE CTaHUMK1, Nu-
notupyemble kocMudeckne kopabnu BOCTOK, BOCXOZA, COKO3, opbutanbHbie ctaHuum CAJIIOT u MUP, aBTOMaTnyeckue
TpaHCcnopTHbIe rpy3oBble kopabnu MNMPOIPECC, ceepxTskenas pakeTa-HocuTenb SHEPIMS 1 TpaHCnopTHas KocMuUyeckas cu-
cteMa DJHEPIMA-BYPAH. B HacTosiwee BpeMs PKK «3SHeprus» peanunsyet psa NpoeKToB, Cpean KOTOPbIX CO34aHNe COBMECTHO
C KOMMaHven «askoM» CryTHUKOB CBs3u cepumn AMAJI.

= PKK «JHeprus»: www.energia.ru

B HacTosiee Bpems Ha opbuTbl yxe BbiBefeHbl Aea WUC3 cBa3n cepum SAMAJI-100 n gea UC3 cepumn SMAJI-200,
paspaboTaHHble Ha NpeanpusiTu PKK «3Heprusi» ¢ NpuMBReYEHNEM LIMPOKOW POCCUICKOM KOOMepaLUmum 1 C UCMOb30BaHNEM
BbICOKO3(h(EKTUBHOIO paaMoTEXHUYECKOro 060pyAoBaHus BeayLMX 3apybexHbix npoussoauTenei — Space Systems/Loral,
NEC, ComDev, Lockheed Martin. Mpu UX M3roTOBNEHUM NMPUMEHSIUCb HOBbIE POCCUIACKUE TEXHONIOMMMU, pa3paboTaHHbIe U
peanu3oBaHHble B paMkax npoekta «SAman-100» (HerepMeTU4HblE OTCEKM, KOHTYPHbIE aHTEHHbI, JIMHEeApU30BaHHbIE
TpaHcnoHaep v T.4.).

28 deBpans 2013 r. 661710 NoANMCcaHO cornalleHne Mexay Poccueit n dpaHumeint 0 TMLEH3MOHHOM B3aMHOM WUCMOSb-
30BaHMK TexHonormin PKK «3Heprueit», «3Hepruein — CnyTHUKOBbIE cucTeMbl» U EADS Astrium. K koHuy 2014 roaa A0/mKHO
3aBepLmnTbCs POpMMPOBAHNE COBMECTHOMO NpeanpusaTus «Heprust — CNyTHUKOBbIE CUCTEMbI», KOTOpoe byaeT NponsBoanTb
CMYTHWUKM CBA3M M AUCTaHUMOHHOIO 30HAMPOBaHuS 3emnu. MNpeanpusatue 6yaet pacnonaratbcs Ha Tepputopun PKK «3SHep-
rus» B Koponese.

4.18.1. YHuBepcanbHasa nnatgopma

YHuBepcanbHasa nnatdopma 6bina paspabotaHa PKK «3Heprusi» B pamkax npoekta «fAman». Ha ee ocHose PKK
«JHeprus» no 3akasy OAO «[askoM» B pamMkax deaepanbHON KOCMUYECKOM MporpaMmbl Poccun 6binn co3aaHbl CryTHUKK
cepumn AMAJT-100 n AMAJ1-200.

MnaTtdopma (puc. 4.36) xapaKTepusyeTcs OTCYTCTBMEM TPAAMLIMOHHbBIX AN CMYTHUKOB repPMETUMYHbIX OTCEeKOB. Ee oc-
HOBHasi 0COH6eHHOCTb — MOAY/IbHOCTb KOHCTPYKLIMK, KOTOPasi 06ecnevnBaeT BbICOKYHO TEXHOMOMMYHOCTb CO0PKM U UCMbITaHWS
KOCMMYECKMX annapaToB, Co3aBaeMblX Ha ee ocHoBe. OTCekW, MaHenu conHeyvHbix 6aTapen n 60pToBble aHTEHHbI U3rOTOB-
NeHbl U3 TPEXCSTOMHBIX COTOBbLIX KOHCTPYKLMI Ha OCHOBE KOMMO3ULIMOHHBIX MaTepuanoB. B coctasB cucTeMbl aneKTponuTaHus
BXOASAT A1BE NaHEeNM COMHeYHbIX 6aTapeit M HUKENb-BOAOPOAHbIE akKyMynsTopbl. CUCTEMa TePMOpEryn-poBaHnst — NaccuB-
Hasl, C TennoBbIMM Tpybkamu. B kauecTBe 6OpTOBON ABUraTeNbHOM YCTAHOBKM MOTYT UCMOMb30BaTHCS KaK 0BbIUHbIE XUAKOCT-
Hble UNK ra3oBble ABUraTeNn opoUTanbHOrO MaHEBPUPOBaHUS, Tak U 3NeKTpoaBUraTesb, paboTaroLmnii Ha KCEHOHE.

OpveHTaums u ctabunusaums NC3 Ha opbuTe ocyLLecTBSETCS MO TPeM ocsM. EAnHBIN 60pTOBOIM KOMMNIEKC YNpaB/eHus,
6a3U1pYHOLMIACS Ha COBPEMEHHOMN BbIYMCIIMTENBHOW CUCTEME, MPU MOMOLLM COOTBETCTBYHOLLENO NMPOrPaMMHOIO obecreyeHust
afanTupyeTcs K pasnnyHOM KOH@Urypaumum NonesHom Harpysku.

OCHOBHble TEXHUYECKME XapaKTEePUCTUKUN YHUBepCcanbHoW nnatdopmbl PKK «3Heprus»>

BapuaHT UCMOMHEHUS ... ONS HU3KUX, CPEAHUX, ANIS reoCTaLMoHapHOM
BbICOKO/IIMMTUYECKNX Op6UT opbuThI

PacyeTHbIN CPOK (PYHKLIMOHUPOBAHUS, JIET.........c.e.... 7..10 10..12,5

Cyxast Macca NAaT@OPMbI, KT ...cceeeeeeeeeeeeeeeeeeeeeeeeeennn. 950...1200

Macca NOSIE3HON HAMPY3KU, KI ....eeeeeiaieeaieeaieaaeeanns 500...1000 250...300

MOLLHOCTb 3N1eKTPONMUTaHWS NoNe3HoM Harpy3ku, KBT. no3 2,2

HanpsbkeHne 60pTOBOI CETU 3NeKTponuTaHus, BT ..... 28,5

OPUEHTALIMS ..o o TpeM ocsM

TOYHOCTb OPUEHTALMM, YITT. MUH..cceeieeeeiiiiiae e 3..6

TOYHOCTb CTabunusaumm




MO YIAY, YT MUH (oot 1
- M0 Yr/IOBOW CKOPOCTU, YIN.IPaA./C..uvvveee....... 0,001 ... 0,002

ConHeunan Garapes

OTCceK NonesHown Harpysku

(B ABYX BapuaHTax)

_Manenb

ABUrarenbHOWM YCTaHOBKH
(aneKTpopakeTHOW,
WUAKOCTHOW MNW rasoBOW)

Puc. 4.36. KOHCTpyKTVBHas cxeMa yHuBepcasbHOM CnyTHUKOBOM nnatdopmsl UC3 cepum AMAS

AO «BIMK «HIMNO MawmrHocTpoeHusi» pacrnonoxeHo B Peytose (MockoBckas 0651acTb), sensietcs npasonpeemMHnkom OAO
«BIMK «HIMO malmMHOCTPOEHNA» U OQHUM 13 BEAYLLMX PaKeTHO-KOCMUYECKMX Npeanpusitnii Poccun.

= «BIK «HMO MawMnHOCTpoeHus»: Npomash.ru

4.19.1. Nnartcdopma PYCJIAH-MM

«HMO MalMHOCTPOEHUS» SBNSNOCL MNMABHLIM Pa3paboTUMKOM MEPCNEKTUBHON CUCTEMbI CMYTHUKOB CUCTEMbI CBSI3M
«PycrnaH-PC», B KOCMUYECKOM CErMeHTe KOTOPOM Mpearosnaranock UCNonb30BaTh CNyTHUKK cepun PYCITAH-MM, pasmellae-
Mble Ha reocTaumoHapHbIx opbuTax. Co3aaBaTb CNYTHWUKWU MIAHMPOBANOCh HA OCHOBE MAaTMOPMbI NErkoro Knacca.

YHudmumposaHHas nnatgopma ans UC3 cepumn PYCIIAH-MM, KOHCTPYKTMBHasi CXxeMa KOTOpPOro npueeaeHa Ha puc. 4.37,
paccuMTaHa Ha YCTaHOBKY 10 12 peTpaHCISTOPOB C LUMPUHOW MOJIOCHI NMponyckaHust 36 MM, MakcMMarnbHO afanTpoBaHHbIX
K TpeboBaHMAM 3aka3umka. ObLas Macca nonesHon Harpysku MC3 coctasnT 125 Kr.

OCHOBHble TexHnueckue xapakrepucrukun UC3 cepumn PYCJIAH-MM

Macca CnyTHUKa Ha OPOUTE, KM ....ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 630
Macca NOME3HOM HAMPY3KM, KI ......eeeeeeurreeeeeeeeeeeneeeeeeeeaeennnns 125
DHepronoTpe6iieHne None3HON Harpy3ku, KBT...................... 0,95
TOYHOCTb MOAAEPXKAHUS NapaMeTPOB OpbUTbI

no LWnpoTe U JONroTe ... ... £0,1°

CTaBUIMMBALINS ..ot eeeees rno TpeM ocsam
[nuTenbHOCTb BbIBEAEHUS HA reoCTaunoHapHyo opbuTy

npu 3anycke paketon-HocuTenem CTPENA, CyT......eeeeeeeennnee. 160
PacyeTHbIN CpOK DYHKLMOHMPOBAHMST, JIET ..veeeevreeeeiieeeneee 10...12

BbiBoanTb cnyTHUKKM cepun PYCJ1IAH-MM Ha opbuty npegnonaranock npy nomowm PH nerkoro knacca cepumn CTPENA,
CO3/1aHHOM Ha OCHOBE MEXKOHTMHEHTasIbHON BanincTuyeckon paketbl PC-18 (SS-19).
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Puc. 4.37. KoHcTpykTuBHas cxema UC3 cepun PYCJTAH-MM

TpaaULMOHHO K KaTeropum HaHOCMYTHUKOB OTHOCATCS KOCMMYECKMe annapaTsl Macco Ao 10 kr BknouuTenbHo. OaHako
no Mepe nonynsapusaumn UCrNosib30BaHNs Manopa3MepHbIX KOCMUYECKMX annapaToB ANs PeLleHns LWMPOKOro CreKTpa npu-
KnaaHbIX 3afa4y rpaHuua MeXxay HaHOCMyTHMKaMU M MUKPOCTYTHMKaMKU nepecTtana YeTko ovepunBaTtbes. K HaHOCNyTHUKaM
3a4acTylo Hayanu Takxke OTHOCUTb KOCMMYECKMe amnnapaTbl Maccoi Ao 16 Kr, YTO MpMMEpHO COOTBETCTBYET «KybcaTy» B
opm-dakTope 6U. OTHECEHME K HAHOCMYTHMKAM KOCMUYECKMX annapaToB 6onblueil Macckl U pa3MepoB, HanpuMep, OKONO
20 kr 1 12U COOTBETCTBEHHO, NPEACTAB/ISETCS NPOTUBOPEYALLMM CYLLECTBY MPUHSITON rpajaumnm KOCMUYECKMX annapaToB Mo
BE/IMYMHE MaCChbl, COTNACHO KOTOPOM HAHOCMYTHUKM XapaKTEpU3YHOTCS OYeHb HEGOSbLLIOW Maccon.

TunoBble pa3mepbl HAHOCMyTHMKOB — 1U, 1,5U, 2U, 3U, 6U. Hanbonee yacto ncnosb3yemble Ans U3roToBAEHUS CBA3HbIX
HaHOCMYTHMKOB NAaT(OPMbl UMeKOT Tunopasmepsl 3U n 6U.

B pasgene npeacrasneHa MHbopMaums No CAyTHUKOBLIM NnaTdopMaM, UCMOoNb3yeMbIM NPU CO3AaHUM HAHOCMYTHUKOB
3KCMAyaTUpyeMbIX UK NAAHUPYEMbBIX CUCTEM CBS3W, CBEAEHWS MO KOTOPbLIM NpUBEAEHbI B COOTBETCTBYIOWMX pa3aenax cbop-
HVKa, U NpeanaraeMbiM KOMNAHUAMU-pa3paboTunMKkaMun B BUAE roTOBOrO NPOAYKTa Pas3vyHbIM KaTeropusM 3aka3qnkoB.

AnanasoHbl 3HAYEHUIT OCHOBHbIX XapaKTEPUCTUK HAHOCNYTHUKOB B hopM-cakTope 3U n 6U

Tunopa3mep NC3 3U 6U

[\ = Toler= 1 (O L PP PUPUPPPPPPPPPRNE 3,5..8 12..17
Macca NONME3HOM HAMPY3KM, KE ......vveeeeeeeeeiiieieeeeeeeiireeeaaeenns 1.4 5.12
OB6bEM MOMNESHON HAMPY3KM, CM3........vivieieere e 1000...2000 2500...5000
MKOBOE 3HEProNOTPEBNIEHNE, BT .ooovieeeviiiieiiieeeeeeeeeeeeeeeee 7..56 42..112
CpepHee 3HepronoTpe6rieHne NonesHon Harpysku, Br.......... 2.12 5..45
TOYHOCTb NOAAEPXKAHNSA OPUEHTALMM ...eeeeeeeeiiiiiieeeeeeeaeies 0,004...10° 0,004...3°
Xapaktepuctnyeckas CKkopocTb opbuTansHOro MaHespa, M/c. 10 40
CkopocTb nepegaymn gaHHbix ¢ MC3 Ha 3emnio, MéuTt/C........... 1..100 1..100

4.20.1. NMnatdopmMbl yHUBepcutera Toronto

YHuBepcuteToM TOPOHTO pa3paboTaHO HECKOIbKO JIMHEEK HAHOCMYTHUKOBBIX NAAaT@OpM, KOTOpble UCMOMb3YyTCa ANs
CO3AaHUs CNYyTHUKOB CBA3N — GRYPHON n NEMO.

HenocpeacrseHHO M3rotoBieHneM naathopM 3aHMMaeTcs nabopaTopust KOCMMYECKMX MOMETOB MHCTUTYyTa adpOKOCMU-
yeckux uccnepoaHuin (University of Toronto Institute for Aerospace Studies Space Flight Lab, UTIAS/SFL).

= UTIAS/SFL: www.utias-sfl.net/




4.20.1.1. Nnatdopma GRYPHON

Mnatdopma GRYPHON npeaHasHayeHa ANis CO34aHUSt HAHOCMYTHUKOB Maccoi A0 7 Kr. CMyTHWK, BbIMOMHEHHbIA Ha OC-
HoBe nnatdopmMbl GRYPHON, uMeeT dopMy Kyba ¢ anvHol rpaHu 20 cM. Macca yctaHaBnmBaeMol Ha MIC3 nonesHol Harpysku
— 2 kr, 06beM — 1700 cm3. MakcuMaribHOe 3HepronoTpebrieHne nosnesHon Harpysku — 6 BT, cpeaHee — 3...4 BT. TOUYHOCTb
noaaepxanust opueHtaunm MC3 Ha opbuTte — fo 2° NpY UCMOMb30BaHNM MarHUTOMETPA, BbICOKOTOYHOIO COMHEYHOro AaTumka
M TPeX MaxoBMKOB M A0 60” B crryyae ncnonb30BaHMs 3BE34HOMO AaTyMka M Tpex MaxoBMKOB. MNnaTdopma ocHalaeTcs ABu-
raTesibHOM yCTaHOBKOM Ha XONOAHOM rase. TOYHOCTb OnpeaeneHns MeCcTonoNoXeHUs annapaTta Ha opbute — 5...10 M no
curHanam cnyTHuMKoB GPS. bopToBasi cucteMa nepegayu AaHHbIX obecrneunBaeT CKOpoCTb nepeaayn ot 32 kbut/c ao 2 Méur/c.

OCHOBHbIe TeXHUYECKUE XapaKTepucTuku nnatcgopmbl GRYPHON

FABAPUTDBI, CM .o 20x20x20
Macca nnatdopMmsl, Kr ............. 5

Macca nonesHoW Harpysku, Kr... 2

O6beM MonesHol Harpysku, cm® .. 1700
MoLHOCTb 60PTOBOI CUCTEMBI 3NEKTPONUTAHUS, BT ............. 7.9
CpepaHee aHepronoTpebnieHne NonesHol Harpysku, BT ......... 3.4
TOYHOCTb NOAAEPXKAHUS OPUEHTALIMM .oeeeveeieeaaeiiiiiaaeaaaeaees no 60”

[Ans BblBOZAA CMyTHUKA Ha OpPBUTY MOXET MUCMONb30BaTbCs CUCTEMA pa3MeLLEeHNsl NONIE3HOW Harpy3ku Ha opbute XPOD
GNB paspabotku UTIAS/SFL.
Ha ocHose nnatdopmMbl 6binn nsrotosneHbl UC3 cepum AlSSat, cnyTHuku exactView-0 (EV-0, CanX-6), exactView-9.

4.20.1.2. Nnarcdopma NEMO

MnatdopMa NEMO Cy>XuT Ans co34aHust CMyTHUKOB C MOME3HONM Harpy3koi 60Mbliero pasMepa U NoBbILUEHHbLIM SHEP-
ronoTpebneHreM. Macca Takmx HaHOCMYTHUKOB — 15 kr, paamepbl — 20 x 20 x 40 cM. MakcuMmanbHoe aHepronoTpebneHne
None3HoM Harpysku — 65 BT, Macca nonesHol Harpy3ku — 6 Kr. TOYHOCTb noaaepxaHusi opueHtaummn UC3 Ha opbuTte — oo 2°
NpW UCNONb30BaHNM MarHUTOMETPA, BbICOKOTOYHOIO COSIHEYHOMO AaTyMKa M Tpex MaxoBmkos 1 Ao 10” B cryyae ucnonb3osa-
HWS1 3BE3AHOr0 AaTyMKa M Tpex MaxoBWKOB. MnaTdopMa MOXeT OCHaLLaTbCs ABUraTeslbHOM YCTaHOBKOW Ha XOIOAHOM rase,
OZHOKOMMOHEHTHbIM XKP/], 3N1eKTPOTEpMMYECKON ABUraTENbHON YCTAHOBKOW. TOYHOCTbL OnpeaeneHns MECTOMONOXEHUS an-
napata Ha opbute — 5...10 M no curHanam cnyTHukoB GPS. bopToBas cuctema nepegayn AaHHbIX obecneynBaeT CKOpOCTb
nepegauu ot 32 kbut/c go 2 Méur/c.

OCHOBHble TEXHUYECKNE XapaKTepucTuku nnatdgopmbl NEMO

FABAPUTDBI, CM e, 20x30x40
Macca NNATPOPMBI, KI ...eeveeeiiiiiiieieaeeeaaieeeeeeeeeseneeeeeaaeeans 9

Macca NOME3HOM HATPY3KM, Kl ...vvveeeeeeeeeeereeeeeeeeeeeveeeeeeeeenns 6

O6BbEM MONESHOM HAMPY3KM, CM3......oivveeiceiieieeieiier e 8000
MoLHOCTb 60PTOBOW CUCTEMbI 31IEKTPONUTaHNS, BT .. 50...100
CpepnHee sHepronoTpebneHue nonesHon Harpysku, BT ......... 45
TOYHOCTb MNOAAEPKAHUA OPUEHTAUMM .. eeeieeaeiiaaeeens [o 10”

[Ans BbIBOZA CNYTHWKA Ha OPOUTY MOXET MCMOSb30BaThC CUCTEMA pa3MeLLEeHUsl NOMe3HON Harpysku Ha opbute XPOD
Duo vnn XPOD Delta paspabotku UTIAS/SFL.
Ha ocHoBe nnatdopmbl 6binm narotosneHsl IC3 NORSAT-1 u -2.

4.20.2. NMnatcdopMbl KOMNaHUM Surrey Satellite
Technology Limited

C uenblo pa3BuTMS HanpasneHus 6u3Heca, CBA3aHHOMO C U3roToBneHWeM ManopasmepHbix MC3, B 2009 r. kopnopaums
Airbus defence and Space npvobpena koMnaHuio Surrey Satellite Technology Limited (SSTL) co wTab-kBapTuUpoit B Benuko-
6putaHmun. B 2017 r. goyepHsis CTpykTypa KoMnaHum SSTL — SSTL-US, — paboTatowast ¢ 2008 r. Ha TeppuTtopun CLUA, 6bina
npuobpeTeHa koMnaHueit General Atomics. Airbus defence and Space u General Atomics nnaHUpYOT UCMOMb30BaTb UHTEN-
NEKTyanbHyt0 COBCTBEHHOCTb M 3KCNEepTU3y KoMnaHum SSTL ans co3gaHus ManopasmepHbix MC3, BKIOYas HAHOCMYTHUKW.
Pa3paboTkoi HaHOCMYTHWKOB 3aHWMAETCS HeAaBHO Obpa3oBaHHasi B CTPYKType KOMMaHuu nabopatopusi NanoLab uHxe-
HepHo-TexHMYeckoln rpynnbl NanoSat Engineering Group (Guildford, BennkobputaHus).

= SSTL: www.sstl.co.uk



4.20.2.1. Nnatcgopma SSTL-12

Mnatdopma SSTL-12 — HoBasi cepust NIAaTHOPM B NPOAYKTOBOMN NMHelKe koMnaHum SSTL. Mnatdopma sBnseTcs Mac-
WTabupyeMoii M paccuMTaHa Ha LUMPOKMWIA AMana3oH MaccorabapuTHBIX XapakTEpPUCTUK CMyTHUKOB — oT 10 ao 75 kr. Ee oc-
HOBHOE Ha3Ha4eHWe COCTOMT B TOM, YTOObl 3aMOMHWTL HUWY MEXAY TWUMOBbLIMW HAHOCMYTHUKAMU M MUKPOCMYTHUKaMWU.
B koHCTpyKkummn nnatdopMbl MPeayCMOTPEHO YacTUYHOE pe3epBMPOBaHME OCHOBHbIX noAcucTeM. Mnatdopma ocHalleHa cu-
CTEMOV OpUEHTaLMM M CTabunusaumm Ha opbuTe No TpeM ocsM. B cucteme aHeproobecrneveHns: NCMOMb3YTCS YEThIPE pac-
KnagbiBaeMble Ha OpbuTe NaHenu ConHeYHbIX 6aTapen u IMTUA-MOHHbIE aKKYMYSTOPbI BbICOKOW eMKoCTy. MnaTdopma MoxeT
6bITb BbIMONHEHa B hopM-dakTope 27U. Macca ycTaHaBMBaeMOM NOE3HON Harpy3ku — Ao 25 Kr. PacueTHbI CPOK aKTUBHOMO
(PyHKUMOHNpOBaHUA — 5 neT.

Ha ocHoBe nnatcopMbl SSTL-12 co3paeTcst AEMOHCTPALMOHHDIN MC3 VESTA Anst CyTHUKOBOW CUMCTEMBbI exactView KOM-
naHum exactEarth. Tunopasmep UC3 — 3U, Macca — okomno 4 Kr. YnpaBneHne yHKLMOHMPOBaAHMEM GOPTOBBLIX CUCTEM OCY-
LLEeCTBNSIETCS C NMOMOLLbIO ONePaLIMOHHOM CUCTEMBI peanibHOro BpeMeHu VxWorks koMnaHum Wind River Systems. KoMaHaHas
n TenemeTpuyeckas pagumonuHun UC3 paboTaloT B S-AnanasoHe 4acToT.

4.20.3. Nnardopmbl koMnaHum Clyde Space

KomnaHus 6bina obpasoBaHa ObIBLUMM pykOBOAMTENEM OTAENA CUCTEM SHeproobecneyeHms komnaHum SSTL. KoMnaHus
3aHMMAaETCs co34aHue CTaHA4apTU3MPOBAHHbLIX U MHAMBUAYASIbHO NMPOEKTUPYEMbIX NOACUCTEM AN HAHOCMYTHUKOB M npeana-
raeT MosHbIN CeKTp YCNyr MO U3roTOBMEHMIO M Pa3MELLEHMIO Ha opbuTe ManopasmepHbix MC3. KomnaHueit Clyde Space
pa3paboTaHO HECKOSIbKO Bepcuit MnaTdopM Ans HAHOCMYTHWKOB, OT/MYAOLMXCS TurnopasMepoM — 1U, 3U u 6U
(puc. 4.38). B koHLe 2017 r. Clyde Space 6bina npuobpeTeHa waeeackoi komnaHuel AAC Microtec.

Mpon3BOACTBEHHbIE MOLLHOCTM KOMMNaHWW NO3BOMISIOT OCYLeCcTBNATL cbopky Ao 6 UC3 B mecau.

= Clyde Space: www.clyde.space

KoMnaHusi 3aHMMaeTCsl CaMOCTOSITENTbHLIM M3rOTOB/IEHWEM CONTHEYHbIX 6aTapeil AN pasnMuHbIX KIacCoB KOCMUYECKUX
annapaToB. B OCHOBHOM MCNoOnb3yoTCs TpexmnepexoaHble oToanemeHTsl TMNa UTJ komMnanum Spectrolab. Bce moandukaumm
HaHOCMYTHMKOBLIX N/1aTOPM OCHALLAIOTCS pa3BepTbIBAEMbIMU CONTHEYHBIMK HBaTapesMu.

Ha ocHoBe 3U-nnatdopmbl komnanum Clyde Space wM3roToBneHbl CBsi3Hble HaHOCMyTHMKM Audacy Zero (Audacy-0),
KEPLER-1 (KIPP), KEPLER-2 (CASE). Ansi pa3melyeHusi MC3 Ha opbuTe MCnonb30BanmCch CUCTEMbI pa3BeaeHUst kKoMnaHum I1SIS
QuadPack u ISIpod. MnaTtdopma B dhopM-tdhakTope 6U mcnonb3oBanack npu co3gaHmm UC3 KEPLER-3 (TARS) 1 nocnyxut
OCHoBOM Anst nocneaytowmx NC3 cuctembl komnaHum Kepler Communications.

Xapaktepuctuku nnarcdopm komnaHmm Clyde Space

Tunopa3mep 1 3U 6U

1= Tolor= N /O A SR

Macca NONE3HOM HAMPY3KU, KT .......evvveeeeeeeeeeirreeeeeeeeeieeeeeenns

MaKcUMMasbHbI 06BEM NONESHOM HAMPY3KMW......cvcververereereraras 0,2U 1,6U 4,41

MKoBOE 3HEPronoTPEBNEHNE, BT ......ovvvveiiiiiiiiiiee e, 8 50 90

CpepaHee sHepronoTpebneHve nonesHon Harpysku, BT .......... 2 12 24

DneKTpuyecKas aHeprnst akKyMynsaTopa, BT4.........ccceveveveeeen, 10...20 40 (Bo3MOXHO yBe-40 (BO3MOXHO yBe-
nuyenue o 100 n nnyenue go 100 n
bonee) 6onee)

TOYHOCTb NOAAEPKAHWNS OPUEHTALMM ....eeeeeeiiieeeaeeeeiiaaeenns 5° 3,5 yrn. MnH 7 yrn. MuH

TOYHOCTb ONpeaeneHns MecTonosoKeHUs Ha opbuTe, M........ 10 10 10

TOYHOCTb OnpeaeneHns CKOPOCTU MOMETA, M/C...veveeveevreereeans 1 1 1

EMKoCTb 60pTOBOro 3aMoMMHalOLLEro YCTpoicTaa, MbaiiT....... 4 4 4

[lMana3oHbl YacToT 60PTOBOIN PaaMOTEXHUYECKON CUCTEMBI... VHF/UHF VHF/UHF, S, X VHF/UHF, S, X

CkopocTb nepeaayn AaHHbIX € MC3 Ha 3eMII0........ccooeeeieins 9,6 kbut/c [o 100 MéuTt/c [Jo 100 MéwuT/c

PacyeTHbIN CpoK YHKLMOHUPOBAHUS, JIET............ 5 5 5




8
3@

a) 6) B)

Puc. 4.38. KoHcTpykTneHoe mcnonHeHne UC3 Ha ocHose nnatdopm komnaHum Clyde Space Tunopasmepos 1U (a), 3U (6), 6U (B)

4.20.4. Nnatdopmbl kKOMNaHuM NanoAvionika

JlnToBckasa komnaHus-ctaptan NanoAvionika (Takke UCNONb3YeTCH aHrMoA3blYHOE HanncaHue Ha3BaHWs KOMMaHun —
NanoAvionics) o6pasoBaHa B 2014 r. KoMnaHus npeanaraeT eBpOMneicKUM WM CEBEPOaMEPUKAHCKMM 3aKa3uukaM YCiyru
cHOpKM HAHOCMYTHMKOB C MCMOJSIb30BaHWeM nnaTdopM obulero HasHadeHus: M2P, M3P 1 M6P ¢ Tunopasmepamu 2U, 3U n 6U
cooTBeTCcTBEHHO (puc.4.39). B 2018 r. KOMMaHWs CTana [OYepHEeN CTPYKTypol amMepukaHckon komnaHum Avellan Space
Technology & Science (AST & Science).

= NanoAvionika: n-avionics.com

a) 6) B)

Puc. 4.39. KoHcTpyktneHoe mcnonHenne UC3 Ha ocHose nnatdopm komnaHum NanoAvionika Tunopasmepos 2U (a), 3U (6), 6U (B)

MnatdopMbl MEIOT MOAY/IbHYIO KOHCTPYKLIMIO C MpeayCTaHOBMAEHHBIM U MPOTECTUPOBAHHLIM MPOrpaMMHbIM U annapart-
HbIM obecrneyeHnem obuiero HasHauveHus. [Ins U3rotoBneHusl CMyTHUKOB CBSI3M KOMMNaHUsi peKOMeHAYET UCnonb30BaThb nnaT-
dopmy B hopM-hakTope 6U. MnaTdopMa OCHaLLAETCS MOHOTOM/IMBHOM XWAKOCTHOW ABUraTe/IbHOM YCTaHOBKOW, obecrneyu-
BatolLeld HoMUHanbHyto Tary 100 MH, yaenbHbit uMnynbc 200 C M XapakTEPUCTUYECKYIO CKOPOCTb OpbuTanbHOro MaHeBpa
70...150 m/c. B gBuratenbHO YCTAHOBKE MCMOJIb3YETC HETOKCUYHOE TomanBo Maccoi 350 r. Ha nnatcdopme TurnopasMepa
3U aBuratenbHas yCTaHOBKa pa3MeLLaeTcs onuuoHanbHo. B cnyyae oTcyTcTBust HE06X0AMMOCTM MCMNONb30BaHNS ABUraTeNb-
HOW YCTQHOBKM pe3epBMpyeMOe NPOCTPaHCTBO 06beMOM 1U MOXET 3aAeCTBOBaTLCS A1 pa3MeLLeHust NONe3HOW HarpysKy.

OpwueHTauus u ctabunmsaumsa nnatdopM Ha opbuTe OCyLECTBASIOTCSA MO TPEM OCAM, A5 Yero UCMONb3YHTCS UHEpUU-
anbHble, MarHUTHbIE U BbICOKOTOYHbIE COSTHEYHbIE AATYMKK. [oAcncTeMa UCNOMHUTENbHBIX 3/IEMEHTOB COAEPXXUT MaxOBUKK U




WHTErpupoBaHHblE MarHUTHbIE KaTyLUKWU. B kauecTtBe LeHTpanbHOro npoueccopa ynpasJieHUA BCEX nnachopM NCNONb3YyEeTCA
32-6UTHBbIN Npoueccop ARM Cortex M7 ¢ TaKTOBOW YacToToit Ao 400 Mru.

Xapaktepuctuku nnatgopm komnaHmm NanoAvionika

HazBaHne nnatdopMsl M2P (PLT2) M3P (PLT3) M6P
Tunopa3mep 2U 3U 6U

(= Tole 17 (GG T 3,2 5,5 12
Macca NoNe3HOM HarpysKku, Kr .................... . 2 4 7,5
MaKcuMasbHbIN 06BEM MONE3HOM HATPY3KM.......veeeerrerercrcnns 1,2V 2U 4U
BbIXxo4Has MOLWHOCTb CUCTEMBI 3M1EKTPONUTaHNS, BT.............. 20 20 20
DneKkTpuyecKas 3Heprus akKyMynsaTopa, BT-4..........ccccceeeeenn 23 23 92
EMKOCTb aKKyMYSITOPOB, MAU.......c.coiiiiriieiieiinrieieeee e 3200 3200 12800
TOYHOCTb NOAAEPXKAHUA OPUEHTALMM ... 5° 5° 0,5..2,5°

B cucreme sHeproobecneyeHns nnatdopmbl M6P MCMOMb3YOTCS MOHTUPYeMble Ha 6OKOBbLIX MPaHsX KOpryca COMHeYHbIe
6aTapeu ¢ TpexnepexoaHbIMU POTONIEMEHTAMUN Ha CTPYKTYpax GalnP/GalnAs/Ge, a TakXe BOCbMU3MIEMEHTHbIN akKyMyiSiTOp
eMKoCTbio 12,8 A-y. lMpu HeoHXOAMMOCTM ANSt MOBLIWEHWS 3HEProobecrneyeHnsl MOoMe3HOM Harpysku (MpUMEpPHO B
3 pa3a) nnatdopmMa MOXeT OCHallaTbCa packnagblBaeMbiMu Ha opbuTe conHeyHbiMM 6aTapesimu. Ha nnatdopme M3P onum-
OHasbHO MOXET YCTaHaB/IMBATbCS YETbIPEX3IEMEHTHDBIN aKKyMyNnsSTOp eMKOCTbIO 6,4 A-u.

MnatcopMa M6P MOXET OCHALLATbCS CUCTEMOMN MEXCMYTHUKOBOMN CBSA3W OIS Nepeaayun AaHHbIX Ha 3eMto Yyepes reo-
CTaUMOHapHbI VIC3-peTpaHCcnaTop co ckopocTbio Ao 200 M6uT/c. Mepeaaya AaHHbIX MOSIE3HOW Harpy3kuM C HAHOCMYTHUKA
HEenoCcpeaCTBEHHO Ha 3eMJTI0 OCYLLECTBASIETCS B S-AManasoHe yacToT (2,20...2,29 y) co ckopocTbio Ao 200 k6uT/C C nome-
XOYCTOMUMBBLIM KOAMPOBaHMEM. ONuUMOHaNbHO BO3MOXHA YCTaHOBKa nepefaTynka X-auanasoHa yactot (8,025...8,450 Tw)
[ANs nepefayn AaHHbIX CO CKOpOCTbio 4o 100 M6uT/c. na nepefayn TeNeMETpUn U KOMaHA ynpasnieHust ucnonblyetcsa UHF-
AvanasoH vactot (430...440 MI'y). CKopoCTb Nepeaayn AaHHbIX B 3TOM AMana3oHe 4acToT coctaenset 4,8...9,6 kbut/c.

Ha ocHoBe nnatdopmMbl M6P nnaHMpoBanoch Co3aaBaTh CMYTHUKM CBA3KM Anst KoMnaHuit Blink Astro u Lacuna Space.

4.20.5. NMnatdopmbl kKOMNaHuM Innovative Solutions
In Space

HupepnaHackas komnaHus Innovative Solutions In Space (ISISpace, 1SIS) obpa3sosaHa B 2006 r. u npeanaraet ycnyru
NpOeKTUPOBaHNS, C60PKM, NPeanyCcKoBOro TECTMPOBaHUS, pa3MelleHns Ha opbuTe n obecneyeHnst hyHKLMOHMPOBAHUS HaHO-
CMYTHMKOB. KOMNaHnsa Takxke BbICTynaeT 6pokepoM MycKoBbIX ycnyr. Mo cocTosHMIo Ha Aekabpb 2018 r. koMnaHua NpuHsna
yyacTue B co3gaHum csblwe 290 manopasmepHbix UC3.

= Innovative Solutions In Space: www.isispace.nl

JinHelika nnatdopM, pa3paboTaHHbIX KOMMaHWEMN, COAEPXMT nnaTdopMbl Tpex TumnopasmepoB — 1U, 3U u 6U
(puc. 4.40). BONbLWMHCTBO KOMMIEKTYIOWMX BOPTOBLIX CUCTEM KOMMAHWUSA NPOU3BOANUT CaMOCTOATENbHO. KoMnaHWen ncnosb-
3yK0TCS COBCTBEHHbIE CTAHLMM KOHTPONS 1 ynpaeneHus nonetom UC3, pabotatowme B UHF, VHF n S-gnanasoHax 4acToT.

Mnatdopma dhopM-dakTopa 6U MMeET MOAYNbHYIO KOHCTPYKLMIO.

B nnatdopmax komMnaHum ISIS npuMeHsieTcs LeHTpasbHbIi npoueccop yrnpaeneHus ISIS OBC Ha OCHOBE apXMTEKTYpbl
ARM9.

Mnatdopmbl TNopa3mepos 3U 1 6U MOryT BbiMycKaTbCs B YCOBEPLUEHCTBOBaHHbLIX MOAUMUKaUMSIX, B KOTOPbIX YacTb
NPOCTPaHCTBa MOJSIE3HOMN HArpy3KM UCMOJb3YeTCs ANs YCTaHOBKM MOACUCTEM CTabunM3aummn 1 OpUeHTaLMM Ha opbuTe sHep-
roobecrneyeHns 1 CBS3M C NOBbILWEHHBIMW BO3MOXHOCTSIMU. Tak TOYHOCTb OpUEHTaUMM Ha opbute nnatgopMbl yCoBEpLUEH-
CTBOBaHHOM MoaMduMKaLmMn MOXET 6bITb noBbilleHa ¢ 10 Ao 1° ans Tunopasmepa 3U 1 ¢ 3 go 0,1° ansg Tunopasmepa 6U, a
cpepnHee 3HepronoTpebnerne — ¢ 2 ao 3,5 BT 1 6onee n ¢ 10 go 20 BT cooTBeTCTBEHHO. [NOBbILLEHHAs TOYHOCTb OPUEHTaLNU
1 CTabunmsaumm Ha opbute NnaThopM YCOBEPLIEHCTBOBAHHbIX MoAMMbUKaLMI AOCTMIrAaeTCsl NOCPEACTBOM YCTAaHOBKM MaXOBM-
KOB M 3BE3HbIX AaTYMKOB. PaguoTexHnyeckas cucrema Takmx nnatdopM B AONONHeEHWE K npueMonepeaaTunkam UHF- n VHF-
[AMana3oHoB YacTOT COAEPXMUT nepeaaTyvKk v NOOCKOBYIO aHTEHHY S-Auanas3oHa 4acToT, obecneunsarowme 6onee BbICOKYHO
CKOpOCTb nepefayn AaHHbiX. 3U- 1 6U-nnatdopmMbl OCHALLAKOTCA packnagbliBaeMblMM Ha opbute conHeyHbiMu BaTapesmu.
ConHeuHble 6aTapen KpensaTcs K TOPLEBON rpaHK Kopnyca nnatdhopMbl.



a) 6) B)

Puc. 4.40. KoHcTpykTueHoe ncrnonHenne UC3 Ha ocHose nnatdopm koMnanum Innovative Solutions In Space
TMnopasmepos 1U (a), 3U (6), 6U (B)

XapakTtepucTtuku nnatcgpopm koMmnaHmm Innovative Solutions In Space

Tunopa3mep 1 3uU 6U
Macca NONE3HOM HAMPY3KU, KT .......evvereeeeeeeeeiireeeeeeeeeeeeeeeenns 0,7 4 6
MaKcuMMasbHbI 06bEM MONIE3HOM HArpy3KMu.................. ... 0,4U 2U 3U
CpepnHee 3HepronoTpebneHve nonesHomn Harpysku, BT ... 0,4 3,5 20
TOYHOCTb OPUEHTALIMMN HA OPOUTE ....eeeeiieeeeiieeeeiereeeieee e - 1° 0,1°
EMKoOCTb 60pTOBOro 3anoMUHaloLLEero yCTpoicTaa, MbaiT....... 2x2 64 64
[IManasoHbl YacToT 6OPTOBOM PaAMOTEXHUYECKON cUCTEMBI... UHF, VHF UHF, VHF, S UHF, VHF, S
CkopocTb nepeaayn AaHHbix ¢ UC3 Ha 3emnto 9,6 KbUT/C 9,6 Kbut/C, 9,6 k6uT/C,
3,4 Méut/c 3,4 Méut/c

Ana pa3mewleHns UC3 Ha opuTe KoMNaHus pa3paboTana HeCKOsbko BMAOB cuCTeM pa3sedeHuns (ISIPOD, DuoPack,
QuadPack), No3BonsOWMX 06eCneynTb OAUNHOYHBIN U MHOXECTBEHHbIW 3arnycKk HaHOCMYTHUKOB Pa3nuMYHOW KOHbUrypauum
BMIOTb A0 16U 1 cyMMapHO Maccou Ao 24 kr. Macca cucteMbl passeaerus epa ISIPOD - 1,5...2 kr, DuoPack — 4...4,5 «r,
QuadPack — 6...9 kr.

Ha ocHoBe 6U-nnaTtcopmbl kKOMNaHum 1S1S co3gaHbl AEMOHCTPaLMOHHbIE CNyTHUKM HIBER-1 1 -2 Ans cucteMbl nepegaym
[aHHbIX koMnaHuu Hiber Global. ns pa3melleHus CnyTHUMKOB Ha opbuTax ucnonb3oBanacb cucrema passegeHust QuadPack.

4.20.6. MnaTdopmbl kOMNaHum Pumpkin Space
Systems

KomnaHusi Pumpkin Space Systems obpasoBaHa B 1995 r. LLUtab-kBapTupa KoMnaHum Haxoamtcst B CaH-®paHUMCKO
(CLLUA). OcHOBHOE HanpaBneHue AesTENbHOCTU KOMMaHUK CBA3AHO C pa3paboTkol U Npou3BOACTBOM ManopasMepHbix UC3 u
npoaaxen KOMMAEKTYIOWMX AN UX CTOPOHHEW COopKu.

= Pumpkin Space Systems: www.pumpkinspace.com

KomnaHusi npeanaraet KOMMAEKTbl MOHTAXKHOrO, annapaTHOro 1 nporpaMmmHoro obecneveHns CubeSat Kit u NanoLab
Kit, npeaHasHa4eHHble Ans c6OpKM HAaHOCMYTHUKOB Kracca KybcaT M MOSe3HON Harpysku Afsi UCMOSb30BaHUS Ha OCHOBE
nnatdopMbl NanoRacks COOTBETCTBEHHO, a Takxke Aga Tuna nnatgopm SUPERNOVA u MISC. Mnatdopma MISC (Miniature
Imaging SpaceCraft) npegHasHauyeHa ans cosaaHust MC3 KOCMUYECKONM CbeEMKM 3eMn.

B nnatdopmax Pumpkin Space Systems npuvMeHsi0TCS NpOLECCOPHbIE MOAYNM C KOMOAKAMU CO LUTbIPbKOBbIMU pPasb-
€MaMmn Ansa yctaHoBkM MukpokoHTposnnepoB (Pluggable Socketed Processor Module). MpoueccopHbie Moayn yCTaHaBAnBa-
OTCS1 HA MOHTaXXKHOM nnaTe. BO3MOXHO MCNOb30BaHUE 8-BUTHBIX MUKPOKOHTPO/NEPOB KoMnaHuu Silicon Labs, 16-6UTHbIX —
KoMnaHui Texas Instruments u Microchip. Takxke MOryT MCNONb30BaTbCS MPOLIECCOPHLIE MOAYM CO BCTPOEHHBIM MUKPO-
koHTponnepom (Pluggable Processor Module). [nsi ynpaeneHus paboToii MMKPOKOHTPOJINIEPOB UCMOSb3YETCS OnepaLMoHHast
cucTeMa peasnibHoro BpeMeHn Salvo RTOS, pa3paboTaHHas komnaHuen Pumpkin Space Systems.



4.20.6.1. Mnatdopma CubeSat Kit

Mnatdopma CubeSat Kit MMeeT KOHCTPYKUMIO TMNa MOHOKOK U MOXET 6bITb BbiNosnHeHa B ¢dopM-pakTopax 0,5U, 1U,
1,5U, 2U u 3U. Mpu Tvnopa3mepe nnatdopMbl 3U pasMep MOME3HON HArpy3ku MOXET coCTaBnsATh 1,5U (C ycTaHOBNIEHHOW
CUCTEMON YNpaBNEHNS OpUeHTaUmel 1 cTabunusaumert Ha opbute) nnm 2U.

Pa3meleHne NIC3 Ha opbuTe MOXET OCYLLECTBAATLCSA C NOMOLLBLIO CUCTEMBbI pa3BeaeHust P-POD.

4.20.6.2. Nnatdopma MISC

Pa3paboTka moandukaumm nnatdopmel MISC-2 6bi1a 3aBeplueHa B 2008 r., MISC-3 — B 2012 r. Tunopasmep nnatdopMsl
— 3U (puc. 4.41). MnatdopMa MMEET MOAYNBbHYIO KOHCTPYKLUMIO. B nocneaHein Mmoandukauum nnatdopmbl, MISC-3, ans pas-
MELLEHNS MONE3HON HArpy3KKM BbIAENSIETCS NPOCTPaHCTBO 06beMoM oT 1300 Ao 2300 cm3,

e -

Puc. 4.41. BapuaHT KOHCTPYKTMBHOIrO UCNOHEHUS nnatdopmbl MISC

Mnatdopma MOXeT oCHaLAaTbCA CONHEYHbIMM BaTapesMn B HECKOMbKUX KOHMUIypaumsx u B (UKCUPOBaHHOM MK pac-
KMaAblBaeMOM MCMOMHEHUW. B conHeuHbIX 6aTapesx NpMMEHSIOTCA TpexnepexoaHble YyBCTBUTENbHbIE 311eMeHTbl, obecneun-
BaloLLMe BbIXOAHYHO MOLHOCTb 21...56 BT B 3aBMCMMOCTM OT MCMOMb3yeMOoM KOHMUIypaLmmn ConHeYHbIx 6aTtapeit. dnekTpuye-
CKasi SHeprusi akkyMynsTopa cucTeMbl 3HeproobecnedeHust — 40 BT-u. MoTpebrisieMasi MOLWHOCTb MOSIE3HOMN Harpysku — 6onee
15 Bt. MNnatdopMa ocHalLaeTcs NoACMCTEMON OpueHTauun u ctabunmusaumm MAI-400 komnaHuu Maryland Aerospace. Tou-
HOCTb OpMEHTaLUMK Ha opbuTe — nyywe 0,2°. YcTaHoBKa NPUEMHUKA CUrHANoB GPS sBNsieTcs onuMoHanbHol. MNepeaaya Ko-
MaHA ynpaBneHus u NpueM TenemMeTpumn ocylecTsnsioTca B UHF-AnManasoHe 4acToT C NOMOLLbIO pa3BepTbiBaeMbiX Ha opbute
aHTEHH. BO3MOXHO MCronb3oBaHue VHF- U S-AManasoHoB YacToT. MnatcdhopMa MOXKET OCHALaTbCs ABUraTeNlbHOM YCTaHOB-
KOW.

4.20.6.3. Nnatdopma SUPERNOVA

Pa3paboTka HOBOW apXMTEKTYpbl CMYTHUKOBbIX NnatdopM SUPERNOVA 6bin1a 3aBeplieHa B 2014 r. B paboTax npuHm-
Man yyactue TexHonorudeckuit nHcTutyT BBC CLUA (Air Force Institute of Technology).

ApxutekTypa nnatcdopm SUPERNOVA peanusyeT MOAy bHbIA NMPUHLMM NOCTPOEHMS!, BBICOKO CUMMETPUYHYHO KOHCTPYK-
LMo 1 NpegycMaTpuBaeT co3aaHune UC3 B opM-cakTopax 6U unm 12U.

MnaTtcopMa pasmepoM 6U MMeeT 22 BHELIHUX MOpTa M AOMYCKaeT YCTaHOBKY MOME3HOM Harpysku pasnnyHbiX opM-
¢akTopos (1U, 2U, 3U, 4U) 1 B pasnnMyHoN opueHTaunn. MakcuManbHbI 06beM nonesHoi Harpysku 7000 cm®, macca 10 kr.
Macca nnaTtdopmMbl 0KOMo 7,5 Kr, U3 HMX Macca waccm okono 1,6 kr. MNnatdopMa ocHaWaeTcs packpbiBaeMbiMU Ha opbute
NaHensiMM COMHEYHbIX H6aTapei, aHTEHHOW M MPUEMHMKOM HaBUraUMOHHbIX CMrHanoB GPS. CosnHeuyHble 6aTapen KpensaTcs K
TOpLIEBON rpaHuK kopryca nnatdopMbl (puc. 4.42). B conHeuHbix 6aTapesx MCNomb3yloTcs TpexmnepexoaHble hoTo3EMEHTDI
Tuna UTJ n XTJ komMnaHum Spectrolab. CpeaHsas reHepupyemas MOLHOCTb — OKoNo 64 BT.

B nnatdopMe ncnonb3yeTcs NoAcucTeMa aHeproobecneyeHnst CO6CTBEHHOW pa3paboTky BMECTO paHee NPUMEHSIBLUECS
noacucTeMbl koMnaHum Clyde Space. B cocTaBe NoacMCTEMbI SHEProobecneyeHns UCNoNb3yeTcst 8-3/1EMEHTHbIN NUTUIA-WMOH-
Hble aKKyMynsTop (anekTpuyeckas sHeprusi akkymynatopa — 72...100 B1-u. Moacucrema opueHTaumm n ctabunmsaumm - MAI-
400 npou3soacTBa kKomnaHun Maryland Aerospace. B noacucteme ncnonb3yetcs Tpu Maxosuka, Asa MK agaTumka ropusoHTa,
TPY MarHUTHbIE KaTYLUKM N MOXET NOAKIOYATLCS BHELWHWIA MarHUTOMETPA U 3BE34HbIN AaTuUMK.

B coctaB 60pTOBOM paaMOTEXHUYECKOM CUCTEMbI MOMYT BXOAWUTbL MpuemonepeaaTumku UHF-auanasoHa 4acToT, CUM-
NJIEKCHbIN MasiuKoBbIM paauonepeaaTymk cuctembl Globalstar unm apyroe o6opyaosaHue.

[nsa pasmelleHns Ha opbute UC3, co3aaHHOro Ha ocHoee nnatdopMbl SUPERNOVA, MOXET MCMONb30BaThCa cucTemMa
pa3BeneHus Canisterized Satellite Dispenser koMnaHum Planetary Systems.



Puc. 4.42. BapnaHT KOHCTPYKTUBHOIO uUcronHeHrns nnatdopmel SUPERNOVA ¢ conHeyHbiMn 6aTapesmu,
3aKpeneHHbIMKU Ha Manoi 60K0BOW rpaHu Kopnyca nnathopMbl

Ha ocHoBe nnaTtdopmMbl CubeSat Kit Tnopasmepa 1,5U 6biin co3aaHbl AeMOHCTpaumoHHble MIC3 Proxima-1 1 -2 cuctemsl
nepegayun AaHHbIX KoMnaHuu Fleet Space. Pa3mepHoCTb nnatgopMbl 6bia BeibpaHa U3 yCnoBUS AOCTYMHOCTM CBOGOAHOMO
MecCTa B NpeACTosLLEeM 3anycke, cooTBeTcTaytowero 3U. Mpu co3gaHnm ans cucteMbl KOMNaHum Fleet Space AByx creayowmx
MNC3 — Centauri-1 n -2 — ucnonb3oBanace nnatdopma MISC. Pa3melleHMe CNyTHMKOB Ha OpbuTe OCYLLECTBMEHO C MOMOLLbIO
cucteMbl passeaeHns QuadPack komnaHumm ISIS.

4.20.7. NMnaTtcdopmbl kKOMNaHMn GomSpace

KoMnaHusi GomSpace SIBASIETCS FOMOBHOWN CTPYKTYpOW rpynrbl KoMnaHuit GomSpace Group. KoMnaHus obpa3oBaHa B
2007 r. Ee wrab-kBapTupa pacronoxeHa B Onbbopr (JaHus), NpoekTHbIn oduc — B Jllokcembypre (Benukoe epuorctso
Jliokcembypr), oducel npoaax — B CuHranype (Pecnybnuka Cunranyp) v BawmHrroHe (CLLUA). KonnyectBo COTPYAHUKOB KOM-
naHum npesbiwaet 200 yenosek.

KoMnaHus cneumanvsmpyeTcs Ha co3aaHum mManopasmepHbix MC3 Tunopasmepos 1...27U u maccoi 1...30 kr, pa3paboT-
KON KOMMEKTYIOLMX U NOACUCTEM K TakuM UC3, co3aaHnm NONe3HOW Harpy3ky Anst pasfiMuHbIX NPUAOXKEHNUI (Y3KOMOMOCHbIE
W LUMPOKOMOJIOCHbIE PaAMOCUCTEMBI, PaANOSIOKALMOHHbIE CUCTEMbI C CMHTE3MPOBAHMEM anepTypbl), NPefoCTaBAeHUN YCyr
YNpaBfEHNS FPynnNMPOBKON ManopasMepHbIX CryTHUKOB.

= GomSpace: gomspace.com

[ns co3naHna HaHOCMYTHUKOB KOMMaHWUsl MCMosb3yeT nnatdhopMbl TunopasmMepos 1U/2U, 3U 1 6U (puc. 4.43).

a) 6) B)

Puc. 4.43. KoHcTpykTMBHOE ncnonHeHne MC3 Ha ocHoBe nniatdopM KoMnaHum GomSpace
Tunopasmepos 1U (a), 3U (6), 6U (B)



B cocTaBe cvcTeMbl sHEproobecneyeHmst nnatchopMbl TMNopa3Mepa 1U ucnonb3yetcs ABa akKyMynsTopa. MOLWHOCTb
cucTeMbl aHeproobecneyeHns — 20 BT. Mnatdopma MMeET CUCTEMY OpWEHTaLUMM M CTabunmusaumm Ha opbute HayasnbHOro
YPOBHSI C MarHUTOMETPaMM, YCTaHaB/IMBAEMbIMW B MaHENSX COMHEYHbIX BaTapel.

MnaTdopmbl B hopM-takTope 3U OCHALLAIOTCA packiaablBaeMbiMKM Ha OpbuTe NaHensiMM COMHEYHbIX BaTapei, akky-
MYNSITOPOM YBEJIMYEHHOW E€MKOCTM, PafMOCUCTEMOW C MOBbLILWEHHON MPOMYCKHOM CMOCOBHOCTbIO, 60osiee TOYHOM CUCTEMOM
OpUeHTauMu 1 CTabunmnsaumm Ha opbuTe, a Takxke 60pPTOBOW ABUraTENbHOW YCTAHOBKOW. B cucTeme opueHTaumm u ctabunu-
3aUMM Ha opbuTe UCMONb3YHOTCS NMPUEMHUK CUrHanoB GPS, OAMH MaxOBWK, LUECTb BbICOKOTOYHbLIX COSTHEYHbIX AATYMKOB M
MarHUTOMeETp.

MnaTtdopmbl B opM-hakTope 6U 061aaatoT yYCOBEPLIEHCTBOBAHHBIMU CMCTEMaMM OpUEHTALMKM U CTabunusaumm Ha
opbuTe 1 s3HeproobecrneyeHuns. B coctaB cucTeMbl OpUEHTaLMM U CTabuan3aumnm Ha opbuTe BXOAAT NPUEMHMK CUrHanoB GPS,
LUECTb BbICOKOTOYHbIX COMTHEYHBIX AATUYMKOB, YETHIPE MaxOBMKa, MarHUTOMETP U TPU MAarHUTHbIE KaTyLKW. MNnatdhopMa MoXeT
OCHaLLATLCA ABUraTesIbHOM YCTAHOBKOW Ha XO/I0AHOM rase.

Bce nnatdhopMbl NOCTABASIOTCS C NPeAYyCTaHOBEHHBIV NPOrpaMMHbIM obecrieyeHneM o6LIEero HasHavyeHns u 6ubnuno-
TEKOW MporpaMM Ans NiaHUMpPOBaHUS LieneBoro ucnosib3oBaHna UC3. BopToBasi cucteMa CBsiau paboTaeT B UHF-ananasoHe
YacToT.

XapaKTepucTUKM HaHOCNYTHUKOB n1aTpopMm KkoMnaHMu GomSpace

Tunopa3mep 1 3U 6U
MaCCA VIC3, KM et 1,95 3,8 11,6
Macca NoNe3HON HarpysKku, Kr .................... .1 1,8 4.6

MakcuMasbHbI 06BEM MONE3HON HArpy3Ku . ... 0,3V 1,8U 4U
MkoBoe 3HEPronoTPEBNEHUNE, BT ......uueeiiiiiiiiiiiiiiiiie 3,4 8 12
CpepnHee sHepronoTpebneHunst obecneumsaromx

({0 Tol Ton /=1 ¥ TN = RS - 3,5 6
DneKTpuyecKas aHeprns akkymynaTopa, BTy ...................... 20 38 77
PacyeTHbIN CpOK DYHKLMOHMPOBAHMS, JIET ..occvveeeeveieeaninieean 1 1.5 5

Ha ocHoBe nnatdopm KoMnaHum GomSpace CO34al0TCs AEMOHCTPAUMOHHBIE M 3KCM/TyaTaumMoHHble 0bpasubl UC3 cu-
CTeMbI Nepeaayv AaHHbIX KoMnaHuii Sky and Space Global u Aerial & Maritime.

C cepeanHbl 1990-X rT. B OTPAC/iM CNYTHUKOBOW CBSI3M U BELLLAHUS MPOUCXOAMT Nepexos Ha nnaTdopMbl, OCHALLAEMbIE
3M1EKTPUYECKUMM paKeTHbIMK aABuraTtensmu (SP/1), KoTopble MCNONb3yTCs Kak Npu AoBbiBoAe MC3 ¢ HauanbHoW Ha pabouyto
opbuTy, TaK 1 Npu NOAAEPXKAHUM MAapPaMETPOB 3TOW OpbuThl. Hauano 3ToMy npoueccy paHee nosoXuan paboTbl MO OCHaLle-
HUto 3Pl CnyTHMKOB BOEHHOIO Ha3HayeHusl (B TOM UYMUCE CBSA3HBIX), CBEAEHWUI MO DPL KOTOpPbIX HET.

B paMkax paboT eBponeincKoro KOCMMYeCcKoro areHTCTBa ESA 1 ppaHLy3ckoro kocMmMyeckoro areHTcTea CNES no npo-
rpamme HUOKP ARTES (Advanced Research in Telecommunications Systems) Next Generation Platform (apyroe HaumeHoBa-
Hue Neosat) 6biM pa3paboTaHbl U NPOLUIN KBaNM(UKALMOHHBIE UCMbITaHUS ABe NIMHENKM nnatcdopm — EUROSTAR-NEO v
SPACEBUS-NEO, KOTOpble, Kak MjiaHMpoBasiocb, NO3BOAST €BPOMNENCKON KOCMUYECKON NMPOMBILLISIEHHOCTU NMPOU3BOAUTL KOM-
MepYeCKU KOHKypeHTocrnocobHble MC3 co ctapToBoi Maccoi oT 3 Ao 6 T. Mporpamma HUOKP Neosat Takxxe npeaycMaTpvBana
nposeaeHve opbutanbHOro NOATBEPXKAEHUS XapakTepucTuk obenx nnatdopm.

Mpun npoekTnposaHum nNnatdopm nporpammel Neosat OCHOBHas! Lieflb COCTOS/1a B CyLLECTBEHHOM CHUXXEHWUM CTOMMOCTU
opbutanbHbix MC3 3a cueT:

- MCMOSb30BaHUS UCKTIOUUTENBHO 3NEKTPUYECKUX ABUraTENbHBIX YCTAHOBOK, NPUMEHsSeMbIX Kak npu gosbisoge UC3 ¢
HayasibHOMI Ha pabouyto OpbuTY, TaK 1 NpW NOAAEP)KAHUM NMapaMeTPOB 3TON OpoUTHI;

- YMEHbLUEHUS1 BpEMEHM Ha COOPKY, MHTErPaLMIO U UCMbITaHUS 6raroaapst MOAY/IbHON KOHCTPYKLMM;

- Bonee npoctoro npucnocobneHns nnatdopMbl kK 60bLLOMY Avana3oHy BapuaHTOB NOME3HbIX Harpy3ok;

- obecrneyeHnss COBMECTMMOCTM CO CTyneHsMu PH cemeiicte ARIANE, NMPOTOH 1 FALCON.

KpoMe Toro, Ba)kHOW Liefblo NporpamMmbl Neosat sIB/ISNIOCk CO3AaHNE TaKoW eBPONENCKON LIEMOYKU MOCTaBLUMKOB, KO-
Topas no3sonunaa 6bl ONTUMM3NPOBATb Pacxoibl M FrapaHTUMPOBaTb CBOEBPEMEHHYIO MOCTaBKy CMYTHMKOB 3aka3umkaM. Heko-
TOpble 3N1eMEHTbI, Takme Kak 6annoHbl ¢ pabounM TeNOM M aneKTpUYecKkUe ABuratenu, paspabatbiBanvch ans 0benx nmHeek
nnatgopm.

B Hauane 2015 r. B BbinonHeHun nporpamMmbl HUOKP Neosat 6bin npoiaeH atan (Preliminary Design Review) npeasa-
pUTENBbHOMO MPOEKTUPOBaHUS, a 3Tan B 6611 3aBepweH B 2015 r. OTaenbHble KOHTPaKTbl Ha NpoBeAeHue 3Tanos paboT C u
D 6b1nu 3akntoueHbl B koHLe 2015 r. 9Tu paboTbl NpUBEnu K yUpexaeHuo ABYX €BPONeNcKMX KOHCOPLIMYMOB, BO3IaBsSiEMbIX
komnaHusMu Thales Alenia Space u Airbus Defence and Space (06e ®paHums).



4.21.1. Nnardgopma SPACEBUS-NEO

Mnatcdopma SPACEBUS-NEO (puc. 4.44) co3paBanacb KOHCOPLMYMOM C I1iaBHbIM NOAPSAYMKOM — KOMMaHuen Thales
Alenia Space (®paHuus). Moka NposBMANCL TP BapuaHTa nnatdopMbl — € MHAEKCaMm -100, -200 1 HEN3BECTHBIM UHAEKCOM.

Puc. 4.44. KoHcTpyKTMBHas cxema nnatgopmbl SPACEBUS-NEO

KomnaHus Thales Alenia Space nonyymna KOHTPaKTbl:

1) no nnat¢opme SPACEBUS-NEO-100:

- B oOkTs6pe 2015 r. — no 3agaHuio Broadband for Africa (BB4A) Ha cozgaHme MC3 EUTELSAT KONNECT (cHauana umen
HanmeHoBaHne AFRICAN BROADBAND SATELLITE) co crapToBoi Maccoit 6onee 3,6 T, KOTOpbIM HaMe4yanocb BbIBECTM Ha
opbuty B 2019 r. (BbiBeaeH Ha opbuty B sHBape 2020 r.); ocHalleH YeTblpbMs P/ PPS-5000;

- B Aekabpe 2015 r. — Ha co3gaHue MC3 SYRACUSE-4A (cHavana umen HaunmeHoaHne COMSAT-NG-1) co CTapToBOM
Maccoli 3,5 T, KOTOpbIi HaMe4anoch BbIBECTU Ha opbuTy B 2020 r. (3anyck oTnoxeH Ao 2022 r.); ocHallaeTcs YeTblipbMs P
PPS-5000;

2) no nnatdopme SPACEBUS-NEO-200:

- B ceHTs6pe 2016 r. — Ha co3gaHue MIC3 SES-17 co cTapToBOW Maccow 6onee 6 T, KOTOpLIN BbiBEAEH Ha OpbUTY B
okTsi6pe 2021 r.; ocHalleH YeTbipbMst P[] PPS-5000;

- B anpene 2018 r. — Ha co3gaHune UC3 EUTELSAT KONNECT VHTS co cTapToBOM Maccoi 6,3 T, KOTOpbIA HaMeyanocb
BbIBECTU Ha opbuTy B 2022 r.; ocHawaeTcs YyeTbipbMs P/ PPS-5000;

- B Hayane 2019 r. — Ha co3aaHue UC3 SATRIA, KOTOpbI HAMeYanochb BbIBECTM Ha opbuTy B 2023 T.;

- B OKTs6pe 2019 r. — Ha co3aaHne UC3 EUTELSAT-10B, KOTOpbI HaMe4yanoch BbLIBECTU Ha opbuTty B 2022 1.;

- B siHBape 2020 r. — Ha co3aaHue NC3 AMAZONAS NEXUS co cTapTOBOI Maccoit 4,5 T, KOTOPbIt HaMeyasnocb BbIBECTM
Ha opbuty B 2022 r.;

- B Hosi6pe 2021 r. — Ha co3aaHune UC3 ASTRA-1P;

3) no nnatdopme SPACEBUS-NEO ¢ HEU3BECTHBIM MHAEKCOM:

- B MIOHe 2021 r. — Ha co3aaHune UC3 SICRAL-3A n SICRAL-3B.

4.21.2. Nnar¢gopma EUROSTAR-NEO

Mnatcdopma EUROSTAR-NEO (puc. 4.45) co3paBanacb KOHCOPLMYMOM C rIaBHbIM NOAPSIAYMKOM — KoMnaHuel Airbus
Defence and Space (®paHumsi).



Puc. 4.45. KoHcTpykTneHasa cxema nnatdopmbl EUROSTAR-NEO

KomnaHnus Airbus Defence and Space nonyunna KOHTpPaKTbl:
- B asrycte 2018 r. — Ha co3gaHne NC3 HOTBIRD-13F u HOTBIRD-13G co cTapToBbIMM MaccaMu no 4,5 T, KoTopble
HaMeyanocb BbiIBECTU Ha opbuTy B 2021 r. (3anyck 6bin 0TnoXeH) n 2022 r. COOTBETCTBEHHO;
- B anpene 2019 r. — Ha co3gaHme NC3 SPAINSAT-NG-1 n SPAINSAT-NG-2, KOTOpble HaMe4anoch BbIBECTU Ha opbuTy
B 2023 1 2024 rr. COOTBETCTBEHHO;
- B wone 2020 r. — Ha co3aaHne NC3 SKYNET-6A, KOTOpbIi HaMeYyanoch BbIBECTU Ha opbuTy B 2025 r.;
- B aBrycre 2020 r. — Ha co3gaHune UC3 BADR-8 co cTapToBOi Maccoit 4,5 T, KOTOPbI HAMeYanocb BbIBECTM Ha opouTy
B 2023 r.;
- B aBrycre 2020 r. — Ha co3aaHue NC3 THURAYA-4 n THURAYA-5, KoTopble HaMeyanoch BbIBECTU Ha opbuTy B 2024
1 2025 rr. COOTBETCTBEHHO;
- B MapTe 2021 r. — Ha co3aaHne UC3 EUTELSAT-36D co CTapTOBOI Maccoi OKOJIO 5 T, KOTOPbIN HamMeuanoch BLIBECTU

Ha opbuTy B 2024 T.

4.21.3. Nnatdopma SSL-1300-140

KomnaHus Space Systems/Loral (Tenepb Maxar Technologies) B MapTe 2016 r. nonyuynna KOHTPaKT Ha co3gaHune cryT-
Hvka EUTELSAT-7C Ha OCHOBE MCKMOYUTENBHO SNEKTPUYECKOro BapuaHTa nnaTdopmbl SSL-1300-140, OCHALLEHHOro ye-
TbipbMsi P[] SPT-140D. MC3 EUTELSAT-7C co CTapToBOM Maccoi 3,4 T BbiBEAEH Ha opbuTy B mioHe 2019 r.

4.21.4. Nnat¢opma EUROSTAR-3000EOR

MnaTtdopmMa EUROSTAR-3000EOR (puc. 4.46) co3zaBanacb KOHCOPLIMYMOM C TaBHbIM MOAPAAYMKOM — KOMMaHWeN
Airbus Defence and Space (®paHumsi) ¢ Mcnosnb3oBaHMEM YeTbipex P/ SPT-140D.



Puc. 4.46. KoHcTpykTnBHas cxeMa nnatcdopmbl EUROSTAR-3000EOR

KomnaHus Airbus Defence and Space nonyuvna KOHTPaKTbl:

- B 2014 r. — Ha co3gaHune UC3 EUTELSAT-172B co cTapToBOW Maccol 3,35 T, KOTOpbIi BbIBEAEH Ha OpOUTY B MIOHE
2017 r.;

- B 2014 r. — Ha co3aaHue NC3 SES-12 co cTapToBOi Maccoii 5,3 T, KOTOpbIl BbiBeZleH Ha opbuTy B MioHe 2018 r.;

- B2015r. — Ha co3gaHve aByx UC3 cepun INMARSAT-6 (GX 6) CO CTapTOBbIMM Maccamm o 5,47 T, NepBblii N3 KOTOPbIX
6bin BbiBEAEH Ha opbuTy B Aekabpe 2021 r., a 3anyck BTOpOro HaMeyeH Ha 2022 r.;

- B 2015 r. — Ha co3aaHue NIC3 SES-14 co cTapToBOi Maccol 4,42 T, KOTOPbLIN BbiBeAEH Ha opbuTy B siHBape 2018 r.;

- B 2015 r. — Ha co3gaHue NIC3 SYRACUSE-4B co cTapToBolt Maccoi 3,5 T, 3anyck KOTOPOro HamMeyeH Ha 2022 r.;

- B 2017 r. — Ha co3gaHue aByx UC3 cepum TURKSAT-5 co ctapToBbiMM Maccamu 3,5 v 4,5 T, nepBblii U3 KOTOPbIX
BblBeZIEH Ha opbuTy B siHBape 2021 r., a BTopol — B Aekabpe 2021 r.

B oTnnune ot nnatdopM, KOTOpble paHee UCMoNb30BanuCh ANs CO34aHWUS CNYTHWKOB CBA3M C YETKO onpeaeneHHbIMU
3agadvamu, nnatdopMbl C NporpaMMHo-onpeaensieMbiMu (software defined) cocTaBoM U CTPYyKTYpOI PeTpPaHCISILMOHHOIO 060-
pyZoBaHus, paboTatowero BO MHOrMX AvMana3oHax 4acToT, NO3BOMSKOT CO34aBaTb CMYTHUKK, COCTaB M CTPYKTypa peTpaHcns-
LMOHHOro obopyaoBaHMst MOryT 6bITb M3MeHEHbl Ha OpbuTanbHOM CnyTHUKE. Takne nnatdopmbl ewe ¢ 1970-x rr. UCnonb3o-
Ba/IMCb Ha pa3sepbiBaTenbHbix NC3 CLUA.

Bbnarogaps nporpaMMHO-ONpeaensieMoMy COCTaBy U CTPYKType peTpaHCNSLUMOHHOro 060pyAOBaHuMs, B YaCTHOCTH, Yxxe
Ha paboTtatowiem UC3 B COOTBETCTBUM C MEHSIOLLMMCS CLieHapVeM UCNOMb30BaHUS CMYTHWUKA MOryT 6biTb N3MeHeHbl paboune
30HbI 06CNyXMBaHMs abOHEHTOB, NMPOMYCKHasi CNOCOBHOCTb U AManasoHbl YacTOT peTpaHCNsSUMOHHOro obopyaoBaHus. Ans

3TOro UCNOJIb3YKOTCA NPOPbIBHbIE TEXHONOITMU B obnactsx LI,VI(prBOl)Il 06pa60TKVI CUrHanNoB N CoO34aHNA aKTUBHbIX aHTEHHbIX
cncrem.

4.22.1. Nnatdopma ONESAT

B paMkax paboT eBponenckoro KOCMMYeCcKoro areHTcTea ESA, dpaHuy3ckoro kocMmyeckoro areHTctBa CNES 1 kocMu-
yeckoro areHtctBa UKSA (UK Space Agency) Benukobputanum no nporpamme HUOKP ARTES (Advanced Research in
Telecommunications Systems) 6bina pa3paboraHa nnatdopma ONESAT ansi reoctaumoHapHbix MC3 cBsi3M ¢ nporpamMMHo-
onpeaensieMbiMU COCTaBOM U CTPYKTYpOM.

Mnatdopma ONESAT (puc. 4.47) co3aaHa komnaHuen Airbus Defence and Space (®paHums).



Puc. 4.47. KoHcTpykTneHas cxema nnatdopmel ONESAT

KomnaHnus Airbus Defence and Space nonyunna KOHTpPaKTbl:

- B Mae 2019 r. — Ha co3gaHne UC3 INMARSAT-7-1, INMARSAT-7-2 n INMARSAT-7-3 (GLOBAL XPRESS (GX-7, GX-8 n
GX-9) co cTapToBbIMM MaccamMu No 3 T, KOTOpble HAMeYanoch BbIBECTU Ha opbuTy B 2023, 2024 1 2025 rr. COOTBETCTBEHHO;

- B uoHe 2020 r. — Ha co3gaHue MC3 OPTUS-11 co CTapTOBOM Maccoi 0kosio 3 T, KOTOPbIM HAMEeYanoch BbIBECTU Ha
opbuty B 2023 r.;

- B Aekabpe 2020 r. — Ha co3gaHue NC3 INTELSAT-42 n INTELSAT-43 (paHee nmenu HammeHoBaHust INTELSAT-SDS-
1 n INTELSAT-SDS-2 (Software Defined Satellite (SDS))), KOTOpble HaMe4anocb BbIBECTM Ha opbuTy B 2023 r. (ABa);

- B MapTe 2021 r. — Ha co3aaHue MC3 SUPERBIRD-9, KOTOpbIV HAMeYasnocb BLIBECTU Ha opbuTy B 2024 T.

B anpene 2021 r. B BbinosHeHnn nporpamMmbl HUOKP no nnatcdopme ONESAT npoiigeH stan (Final Design Review)
OKOHYaTENbHOr0 NPOEKTUPOBaHUS. TO CODbITME NO3BOJISIET NEPENTH K 3TanaM U3roToBNEHUS U NPOBEAEHUS KBanudmkaum-
OHHBbIX MCnbITaHWit IC3 Ha ocHoBe nnatdopmbl ONESAT.

4.22.2. NMnatcdopma GMP-TL

MnaTtdopma GMP-TL (puc. 4.48) pa3paboTaHa koMnaHuen Surrey Satellite Technology Ltd. ans reoctaumnoHapHbix UC3
CBS13Y C MPOrpaMMHO-0OMpeAensiEMbIMA COCTaBOM W CTPYKTYpoit. OCHalLeHa TpaaUUMOHHBIMU ABUrATENSIMU.



Puc. 4.48. KoHcTpykTnBHas cxema nnatdopmel GMP-TL

KomnaHus Surrey Satellite Technology Ltd. B none 2015 r. nonyymna KOHTpakT koMnaHuu Airbus Defence and Space Ha
co3aaHue 3Toi nnatdopmbl ans NUC3 EUTELSAT QUANTUM koMnaHum Eutelsat (3anyck cnyTHWKa cocTosnca B utone 2021 r.).

4.23.1. Nnatdopma SPACE-INSPIRE

MnaTtcopma SPACE-INSPIRE (puc. 4.49) co3gaHa koMnaHuel Thales Alenia Space (Space-Inspire — INstant SPace In-
orbit REconfiguration).

Puc. 4.49. KoHcTpykTuBHas cxema nnatdopMbl SPACE-INSPIRE

KomnaHus Thales Alenia Space nonyynna KOHTPaKTbI:

- B Hosi6pe 2021 r. — Ha co3aaHne UC3 ASTRA-1Q;

- B KOHUe 2021 r. Ha co3gaHue cnyTHukoB INTELSAT-41 n INTELSAT-44, KOTOpble HaMeYanocb BbIBECTU Ha OpPbUTLI
B 2025.
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